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■  225.    256 
City  of    Buenos  .Ayres  Tramways   Co. 

(1904),  225,  257,  636 
Ciiv  of    Carlisle    Electric    Tramways 

Co.,    330 
Citv  of  London   Electric  Lighting  Co., 

55.    335.  366.  445 
Clevedon,    Portishrad      and      District 
Electric    Supply    Co.,    594 
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Cleveland       and      Durham      Electric 

Power,    460,    520 
Clyde    \'alley     Electrical    Power    Co., 

■  480,  517 
Colombo  Electric  I'rams  and  Lighting 

Co.,  626 
Compagnie  Gen^rale  d'Electricit^,  299 
Compania  de  Electricidad    de   la    Pro. 

vince    de    Buenos    Aires,     297 
Companies    Struck    oti    the    Register, 

89,   225,  299,  480,  768 
Company    Registration    in    1914,    155 
Cork    Electric  Tramways  and    Light- 
ing Co.,  517 
Costa    Rica   Electric    Light   and   Trac- 
tion  Co.,    18,    667 
County   of   Durham    Electrical    Power 

Distribution    Co.,   296 
County    of    London     Electric    Supply 

Co.,   299,    366,    407 
Craigpark     Iileclric     Cable    Co.,    667, 

739 
Credenda  Conduits,    899 
Crossley   Brothers,   261 
Cuban    Telephone    Co.,    768 
Cuba   Submarine    Telegraph    Co.,  639, 

663 
Davis  and  Timmins,  335,  406 
Delabole   Electric    Lighting    and    Sup- 
ply Co.,    55,    187 
Delhi 'Electric   'framways   and    Light- 
ing Co.,    739,   769 
Derby    Lamp   Works,  411 
Devonport     and     District     Tramways 

Co.,     834 
Direct    Spanish    Telegraph    Co.,    365, 

407,   446 
Direct   United   States   Cable   Co.,    89, 

557,   595,  627 
Doullon    &   Co.,   768 
Dublin    and    Lucan    Electric    Railway 

Co.,    406 
Dublin    United    Tramways   Co.,    119, 

189,   235 
Dudley,  Stourbridge  and  District  Elcc- 

trie  Traction  Co.,   626,  664 
Eastern    E.'stension,    Australasia     and 
China    Telegraph    Co.,   626,    667, 
701,  899 
Eastern  Telegraph  Co.,  626,  664,   738, 

899 
East    London   Railway  Co.,    155 
Edison    .Accumulators,   371,   409 
Electrical    and    Industrial     Investment 

Co.,    189,    257,    409 
Electrical    Distribution    of    Yorkshire, 

259 
Electrical    Power    Storage    Co.,   834 
Electric   and   General   Investment  Co., 

89 
Electric   Construction   Co.,  736,  804 
Evered    &  Co.,    593 
Fife  Tramway,   Light  and   Power  Co., 

299,    331  ' 
Folkt-stone    Electricity    Supply     Co., 

406.     450 
I-"rancc,    335 

I-*rench    Investment   Co.,    A,    483 
Gateshead      and     District     Tramways 

Co.,   480 
Cell    Telegraphic    Appliances     Syndi- 
cate,   703 
General     Electric     Co..    U.S.A.,     703 
German      Electrical    Companies,    188, 

556,   737.  865 
German-Netherlands     Telegraph     Co., 

865 
German    South    American    Telegraph 

Co.,  833 
Globe  Telegraph   and  Trust  Co.,  365. 

864,   897 
Glover   &  Co.,   W.  T.,  299.  367.   700 
Gravesend      and     Xomhfleet      Electric 

Tramways,    833 
Great   Northern    Telegraph   Co.,    Ltd., 

of    Denmark,   556,    726 
Greenwood  &  Batlcy,  899 
Guildford    Electricity  Supply  Co.,  482, 

556 
Hadfields,    365 

Hastings  and   District  Electric   Tram- 
ways   Co.,    364 
Havana    Electric    Railway,   Light   ana 

Power  Co.,  768 
Hawkes,  O.  C,  626 
Henley's  Telegraph  Works  Co.,  W.  T., 

335,  406,    443 
Hong-Kong    Tramway    Co.,    806 
Howard    &   Bullough,   480 
Huelva  Gas   and    Electricity   Co.,    486 
Hvdro-EIcctric    Power    and    Metallur- 
gical   Co.,    365 
Imperial   Tramways    Co.,    897 
Indian    Electric   Supply    and   Traction 

Co..    556.    626 
India-Rubber,  Gutla-Percha  and  Tele- 
graph   Works  Co.,   20,  867 
Indo-European     Telegraph     Co.,     557, 

628.  665 
International    Light    and    Power    Co., 

19.    365,  834 
Italian    Electrical  Companies.  865 
Italian   Supply   Companies,    483 
Jackson    &  Co.,    P.  R..  486 
Jarrow  and    District  Electric  Traction 

Co.    299.  335 
Johnson   &    Phillips,   593,  665 
Kalgoorlie   Electric    Power    and  Light- 
ing   Corporation,    557,    734,    768 
Kaministiquia    Power    Co..   89,    595 
Keith  &   Blackman,   J..    867 
Kensington    and    Knightsbridge    Elec- 
tric    Lighting    Co..    361.    2H4.    368 
Kidd'rrminster    and     District    Electric 
Lighting    and   Traction    Co.,    630, 
666 
Lanarkshire    Tramway    Co..     224 
Lancashire  Dynamo  and   Motor    Co., 

486 
Lancashire    Power    Construction    Co.. 
804 
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Lancashire    United    Tramways,    324 
La     Plata      Electric     Tramways     Co., 

627 
Launceston  and  District  Electric  Sup- 
ply Co.,    521 
Lewes    and     District     Electric    Supply 

Co.,    704 
Lima    Light,    Power    and    Tramways 

Co.,    768 
Lisbon   Electric   Tramways,    667,    735 
Listowel      (County       Kerry)      Electric 

Light  Co.,  299.   449 
Liverpool   District    Lighting   Co.,   406, 

442.    4S0 
Liverpool  Overhead  Railway  Co.,   156, 

258,    332 
Llandudno  and   Colwyn    Bay  Electric 

Railway,    89.     18R 
Llanelly    and    District    Electric    Light- 
ing   and    Traction    Co.,    335 
London    and    Suburban    Traction    Co., 

442,    479 
London     Electric     Railway     Co.,    235, 

256,   296 
London    Electric   Supply   Corporation, 

225,  257.  332 
London  Electric  Wire  Co.  and  Smiths, 

299 
London    United    Tramways,    441.    481 
Lvmington  Electric   Light   and  Power 

Co.,    517 
Mackay     Companies,    The,     364.     805 
Madras      Electric     'framways     (1904), 

406,   483 
Manila    Electric    Railro.ad   and   Light- 
ing Coiporation.  3.S0,   834,  898 
.Mansfield     and     District     Tramways, 

330 
Manx    Electric    Railway   Co.,   23 
Marconi's     Wireless    'Telegraph     Co., 

485 
Mather   &    Piatt,   261.   331 
.Melbourne     Electric    Supply    Co.,    21, 

740 
Mersey    Railway    Co.,   257.   297 
Metalite.  23 
Metropolitan     District     Railway     Co.. 

235.  257,  295 
Metropolitan  Electric  Supply   Co.,  330. 

371,    408 
Metropolitan   Electric  Tramways,  442. 

481 
Metropolitan    Railway    Co.,    261,   29a, 

370 
Mexborough  and  Rawmarsh  Construc- 
tion   Syndicate,    626 
Mexican     Electric     Light    and    Tram- 
way   Companies,    55 
Mexican    Northern    Power    Co..     40b, 

739 
Mexican   Tramways   Co.,    299.    767 
Miildleton    Electric   Traction   Co.,    834 
Midland      Electric       Corporation      for 

Power   Distribution,  486 
Minehead     Electric     Supply    Co.,    442. 

557 
Mirrlees,  Bickerton  &  Day.  739 
Mirrlees,  Watson  &  Co.,  299 
Monte-Video   Telephone    Co..    557 
Montreal      Light.     Heat      and     Power 

Co.,  119.  189.  593.  867 
Musylburgh      and      District      Electric 

Light  and  Traction  Co.,  594 
Nairobi    EZlectric  Power    and    Lighting 

Co..     .55.     626.     834 
National  Electric  Supply  Co..  258,867 
National  Gas  Engine  Co..  225 
Xeuhausen    .Aluminium    Industry    Co., 

261.     365 
New   British   Ever-Ready  Co..  739,  867 
Newcastle  and  District  Electric  Light- 
ing   Co.,  298.    365 
Newcastle-on-Tyne       Electric      Supply 

Co..    261.    366.    445 
New    General  I'raction   Co.,  835 
New    Issue,   557 
Newmarket    Electric    Light    Co.,    364, 

480 
New    York   Telephone    Co.._  335 
North.Tmpton       Electric      Light      and 

Power   Co..   258,    331 
North     Metropolitan     Electric      Power 

.Supply   Co..    479 
North  of   Scotland   Electric   Light   and 

Power   Co.,    630 
Norway,   155 
Notting     Hill     Electric    Lighting    Co., 

259,   298  . 

OfVicial    Notices    re    Companies,    225, 

557 
Oldham,    Ashton    and     Hyde     Electric 

Tramway,     406 
Ontario  Power  Co.  (of  Niagara  Falls), 

406 
Oriental    Telephone    &    Electric   Co., 

517,  594.  666 
Ottawa    Electric    Railway   Co.,    261 
Oxford    Electric    Ci,..   261.   299.    410 
Paignton    Electric    Light    Co..    557 
Paisley    District    Tramways    Co..    2.59 
Para   Electric    Railways   and   Lighting 

Co..   300.   367 
Paris  Compressed  Air  Co.,  119 
Parsons'    Marine  Steam  Turbine    Co.. 

22» 
Penarth    Electric    Lighting    Co.,    700 
Peterborough    Electric    Traction    Co., 

70O 
Fetters.    805 
Potteries    Electric    Traction    Co.,    594, 

595.    628 
Provincial     Cinematograph     Theatres, 

.557 
Puebla    Tramway,     Light     i      Power 

Co.,    899 
Ramsgate    and    District    Electric   Sup- 
ply   Co..    365 
Rand  'Mines  Power  Supply  Co..  897 
Rangoon  Electric  Tramway  &  Supply 

Co..   865 
Reduction  of  Capital,  89,  334,  441,  667 
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Kces  Rolurbo   Manufacturing   Co.,  836 
Rhondda     'framways    t:o..    701 
Richardsons.    Westgarlh    &   Co.,    595 
Rio  de  Janeiro   Tramway,   Light   and 

Power    Co.,    89 
River    Plate    Electricity   Co.,   739,    770 
Robey  &  Co.,  441 
Rushden   and   District   Electric  Supply 

Co.,   261,   331 
Russian  A. E.G.,    900 
Kuston,   Proctor  &  Co.,  805 
St.     James'    and     Pall    Mall    Electric 

Light   Co.,  156,   224,   360 
Salisbury    Eleet'-ic    Light    and    Supply 

Co.,  409 
Sao      Paulo     Tramway,     Light      and 

Power  Co.,  89,  556 
Scarborough  Electric  Supply   Co.,  299, 

366 
Shanghai    Electric    Construction    Co., 

■     734 
Shawinigan    Water    and    Power    Co., 

406.  700,    867 
Shropshire,     Worcester    and    Stafford- 
shire    Electric     Power     Co.,    597, 
805,    833 
Siemens-Schuckert     Group     of     Com- 
panies,   54 
Slough    and    Datchet    Electric   Supply 

Co.,   442 
Smithtield     Markets    Electric    Supply 

Co.,   189.  2-25.   358 
South    London     Electric    Supply    Cor- 
poration,   189,    406,   409.    483 
South   Metropolitan   Electric  Light  and 

Power  Co.,  261,  396,  339 
South     Metropolitan     Electric     Tram- 
ways and  Lighting  Co.,  441.  481 
Southport    Tramways    Co.,    626 
South    Staffordshire    Tramways    Co., 

330 
South    Wales    Electrical     Power    Dis- 

tribution    Co.,    667 
Spencer    &    Sons,    J.,   330 
Stewarts    &     Lloyds,    365 
Stock  Exchange  '.Notices,  89.  l.»5.  225. 
299,  334,  441,  480,   523,  703,  805, 
834,  899 
Swiss  Electrical  Companies,  556 

767 
Swiss  investment  undertaking,   .A.  805 
Swiss  issue.  A,  89S 
Swiss  Oerlikon  Machinery  Co.,  19 
Submarine   Cables   Trust,    667 
Sunderland     District     Electric     Tram- 
ways,   397 
Stratford-on-.Avon  Electricity  Co.,  664, 

768 
Sydney  Electric  Light  &  Power  Supply 

Corporation,  89 
Tata  Hydro-Electric  Supply  Co.,  55,  89 
Telegraph  Construction  &  Maintenance 

Co.,  361.  335,  368 
Telephone  Co.  of  Egypt.  631 
Torquay  Tramways  Co.,  '263 
Traction  &    Power  Securities  Co..   156 
Tramways  &  General  Works  Co.,  667 
Tramwa'ys.   Light    &    Power  Co.,  299. 

333  ■ 

Tvneside  Tramways  &  Tramroads  Co., 

225.  257 
Underground  Electric  Railways  Co.  of 

London.  225.  295.  369 
United    Electric  Tramways  of    Monte- 
video.   833,  866 
United     River    Plate     'Telephone    Co., 

739.  768,   804 
Urban    Electric   Supply    Co.,    443.   530 
Vr-rilvs,  768 
\ickers,    480,  557 
N'ictoria    Falls   and    Transvaal    Power 

Co..  24.  89.  868 
\ulcan    Boiler    Sr    General     Insurance 

Co.,  299.  867 
Waste      Heat      and      Gas      Electrical 
Generating  Stations,  335,   367,  410 
Waygood-Qtis,   24 
Wedmore    Electric   Light    Co.,    406 
Wellingborjugh    Electric   Supply    Co.; 

704 
Wemvss    &    District     Tramway     Co., 

406.  441 
West  African  'Telegraph  Co.,  664,  <.16 
West    Coast    of     America     Telegraph 

Co.,  701 
Western  'Telegraph  Co..  334,  836 
Western    I'nion    Telegraph   Co..   557 
West  India  &  Panama  Telegraph  Co., 

626.  735 
Westinghouse    Brake   Co.,    89 
West    London    &     Provincial     Electric 

Supply  Co.,   769 
Westminster  Elect!  ic  Supply  Corpora- 
tion, 156.  258.  333 
Weston-super-Mare    &     District     Elec- 
tric  Supply  Co.,  665 
White,  J.  G..'&  Co..  807 
Willans  &  Robinson.   626.  740.   ..0 
Windermere  &    District    Electric  Sup- 
ply Co.,    445 
Windsor     Electrica'.    Installation    Co., 

442,  594 
Winnipeg    Electric    Railway    Co.,    34, 

441,  486,  556.  899 
Woking   Electric   Supply  Co.,  521 
Wolverhampton         District        Electric 

Tramways  Co..   626,  664 
Worcester  Electric   Traction  Co.,  80o 
Wycombe     (Borough)     Electric    Light 

and   Power  Co.,   406 
Yorkshire     (West      Riding)     Electric 
Tramways     Co.,     119,     187,     189, 
234,  406.'  834  .      .    ,    _ 

Yorkshire    (WooJIen     District)     Tram- 
ways, 607,  704 


Civil  engineers.  Professional  charges  of, 

Clock  at    Birmingham   post  office.   New 
electric,    362 
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Clocks,  Wireless  control  of  public,  by 
A.    E.   Ball,    539,  624,    712 

Clocks,    Elecliic.   865 

Club    for    London,   A    business,   591 

Coach  fitted  with  the  Thomas  trans- 
mission,  A   locomotive,    882 

Coal   pile.  Anchor    boards   for,    87 

Cpal  position  on  the  business  of  electri- 
city supply.  The  effect  of  the  pre- 
sent,   414 

Coal    storage.     Notes    on,    398 

Coal  Supplies  Conference,  592,  710,  765, 
862,   894 

Coal  supplies.  Electricity  committee 
and,    154.   185 

Code  revised.  The  National  Electrical, 
by    F.    Broadbent,    643 

Collieries,  Electric  bell  signalling  in, 
by   T.   G.    Watts,  30 

Collie'rv  electrical  plant,  Ure.ikdowns 
in,'  bv  L.  Foster,   198 

Colonial    trade,    31 

Commissioners,  Scientific  and  technical, 
by  W.  P    Digby,  819 

Commissions.   527 

Committee-nun  and  their  relatives. 
Electricity,    662^ 

Commutator  machines  and  their  ap- 
plication. Polyphase,  by  N.  Shuttle- 
worth,   244.   303 

Composition,   473 

Concentric  wiring  question  in  the 
U.S.A..     The,    553 

Concrete,    Reinforced,    81 

Conductors,    Insulated   zinc,   831 

Conduit  tramway    effect.  A,  185 

Congress,  191.5.  International  Engineer- 
ing,   17 

Consular  m.tes.  12,  45,  75,  177,  213, 
281,    392.    616,    687,     723,    789,     824 

Consumer's  pfiint  of  view.  Electric 
cooking  :    From   "  A,"  387 

Contraband  problem,  Copper  wire 
manulacluryrs  and  the,  815 


Contracts   Closed— 
Aberdare,    436 
Aberdeen.    589 
Aldershot.    681 
Argentina,     220 
Atherton,    16 
Australia.  85,  286,  360,   436,  475,  514. 

550,  73«.   762,    829.  859,  893 
Aylesbury,    893 
Ayr,   115',   397 
Bacup,    85.    360 
Barking.   16 
Barnes,    253 
Barnet,    859 
Barnsley,    437.   859 
Barrow,    320 
Basingstoke,  550 
Batley,    220.    514 

Battersea.  86.   153,  287,   623,    693 
Belfast,    16,    550,    689 
Bermondsey.  321,   398,    487,  589,  656, 

727    859 
Bethnal'  Green,   51,   320,    551 
Bexhill-on-Sca.     763 
Bingley   (Vorks).    320 
Birmingham.     320 
Blackburn,    397,    437 
•  Blackpool.    320 

Bolton,    16.    182,    252.    320.    47S,    550 
Bradford,    85,  220,  550,  691,  763,   829 
Bradwell,  50 
Bridlington.  360.  793 
Brighton.  475,   656 
Bristol,    85.    252.    589 
Burnley,    691 

Burton-on-Trent.   360,    514 
Bury    (Lancs.l,     360 
Buxton,    793 

Caledonian     Railway,      829 
Camberwell.  263 
Canada,    16 

Canterbury.    85,   475,    550 
Cardiff,    ,120 
Carlisle,  8.59 
Chelmsford.     830 
Chesterfiel.l.   859 
Clacton,    66.    660 
Clyde  Navigation,   S20 
Colchester.  360.  397,  689 
Condensing    plant    contracts,    656 
Connah's    Quay,    281 
Coventry.     152.    437 
Crewe,  829 

Croydon.   320.  475,  514,  550,  623,   859 
Darlington.    360.  869 
Dartford.     86.    360,    550,    829 
Darwen,   829 
Delagoa   Bay,    182 
Derby,  60,  656,  793 
Dover,    762 
Dublin,    793 
Dudley,    515 
Dundalk.    51 
Dundee,    691 
Dartford,    230 
Dewsbury,   320.   560 
Dorchester,   220 
Dover.    230.    320 
East    Ham.    16.    4.17,   623.    7M 
Eccles,    51 
Ecuador,     220 
Edinburgh.    689.    728 
Elland,    360 
Finchley,   320 
Fulham'.    16.    220.    4.37 
Gillinghnm     (Kent),    86,    615 
Glasgow.   61,    !15,    183,  2.53,   320,  397, 

515,  650.  622.  692,  762,  893 
Gloucester,    360 
Gosport.   8.59 
Goyfrninent   ecntracts,    11.5.    286,   437, 

.5N4,    762.  893 
Gravf^rnd.    859 
Grimsby.    SI.    615,    656 
Hackney.    1.53.    287,   360,    76J 
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Halifax,    252,    516,    689,     65S 
Hammersmith,    86,    183,  287,   397,  551, 

656,   793,   859 
Hampton,   589 
Haslingden,    152,    793 
Heckmondwike,    152,   859 
Helsby,    152,    437 
Hendon,  656,    726 
He;wood,     115,     253 
Hoimfirth,    253,     691 
Hong-Kong,    287,   691 
Hornsey,    115 
Horsham,    320 
Hove,    550 

Huddersfield,    182,    437,    515,    623 
Hull,   182,   551,    829 
fiford,    253,    320,    475,    515,    589,    727 
Ipswich,    253,    737 
Islington,    115 
Keighley,    220,    253 
Kensington,    398 
Kettering,    287 
Kingston-on-Thames,    763 
Leicester,    152 
Leigh,    829 
Leith,    692 

Levton,    182,    320,    615,    793 
Lichfield,    589 

Liverpool,    51,   183,  360,  615,  656 
Llandudno,    287,  360 
London,    16,    51,    86,    115.     162,    183, 

220,   253,  287,   320,  360,  397.  437, 

475,  515,    551.    589,   623,   666,  692. 

727,  762,  859,  894 
London     County     Council,     152,     183, 

320,    437,    475,    622,   656,    692,   727 
Lowestoft.    398,   859 
Luton,   321 

Maidenhead,   551,    692 
Maidstone,  321,  727 
Malvern,   727 
Manchester,    51,    183,    321,    437,    475, 

515,  551,  656,    793,  859 
Melbourne,     85 
Meter   contracts,    361,    515,    551,    589. 

633,  656,  692,  727,  793,  829,  859 
Middlesbrough,    398 
Middleton,   220 
Morley,    86 
Neath,    183 

Newport   (Mon.),    116.    253.    437.    692 
New    Zealand.    50,    361,    793 
North    Bierley,    321 
North   Ormesby,  692 
Nuneaton,    86,    515,    656 
Paddington,    692 
Pontypridd,   727 
Poplar,  633 
Preston,    16,    656 
Queensland,    550 
Rawtcnstall,    287,     437 
Reading,  153 
Richmond-on-Thanies,   515 
Rochdale,  692 
Romford,    183,   220 
Rotherham,   551 
St.    Albans.   39H 
St.    Marylebone.    320,    398 
St.   Pancras,  320,  437 
Salford,  86,    220,    321,    515,  551,    692, 

793,  859.  894 
Scotland,   287 
Sevenoaks.  398 

Sheffield,    86,  220,  361,  551,  829 
Ship    lighting,   86,    183,   220.    287 
Shoreditch.    183.   656 
South  Africa,  398,  793 
Southampton,   116,  183,    361,   398,    589. 

656 
Southend-on-Sea,  287,  727,  859 
Southport,    220 
Southwark,    153,  692 
Spain,     762 
Stafford,   16 
Stalybridge.   183 
Stepney.  51.    115.   183,    220,   321,  475, 

623.   762.    894 
Stockport,    86,    692,    829 
Stretford,    86.  361,  693 
Sunderland.    116,     437,    551,    589,    829 
Swansea,   253,   659 
Sydney,   550,    859 
Tasmania,  762 
Teddington,  153 
Thames    Ditton,    .580 
Th.inel,    623 
Tonbridge,    692 
Torquay.    86.   220.    361 
Tottenham,    727 

Tunbridgi-    Wells.    220,    361,    551,    692 
Wakefield,   398 
Walsall,    220,    361 

Walthamstow,    1,53,   287,   437,   515,  623 
Walton-on-Thames,    616 
Warrington,    220 
Watford.  110.  220.  361.   615.  894 
West    Hromwich,    61.    253 
West    H.im.   1.53.  437.  692.  894 
Weymouth.   86 
Whangarei.  793 
Wigan.    220 
Willesdrn.    287 
Wimhie.lnn.    .561 
Winchester.   602 
Windsor,    ,361,  589 

Wolverhampton.  220.  921,  361.  551,  859 
Woolwich,  51.   360,    475 
Wrexham.    163 
York,    153,    183 


Contracts    Open— 
Aberdare.  181,  219.  262,  286,  319,  S97. 

436,  475 
Aberdeen.    793 
Aberdeenshire,    359 
Adelaide,    16.    50.    84.    114.    726,    761, 

793.  828.    858.   893 
.\ldershot,   16,  436.  475.  514,  549,  684, 

<21 
.Argentina,    65.5 


CoNTucTS  OriH — conlinuti. 

Australia.    16.    50,    84,    114,    151,    181, 
219.  262.   286.  319.  359.    397.    436. 
475.  514.   549,   684,   621,    655,    691, 
726,  761,   793,    828,    858,   893 
Aylesbury,    114,   151,    182 
Ayr,   397 

Basingstoke,  514,   650,  858,  893 
Batlev,  475,  828,  893 
Battersea,    85,    219,    252,    386 
Beckenham,    50,    85,    114 
Bed  was,   182,   219,   262,    266 
Belfast,   182,   252,    286,   319,   359.   828 
Bermondsey,    115,    152,   182 
Bethal     (Transvaal),    286.    320.     360 
Birkenhead,    16,   60.  182.  286.  319.  793 
Blackburn,    152,    182,   219,    253 
Blackpool    182 
Bolton,     50,     85,    114,    152,    182,    252, 

286,   858 
Boolle,   219 
Bow,  286 

Bradford,   252,   514.   650 
Brav,   397,   436,    475 
Bridgend,   397,   436,    473 
Bridlington,    219,   793 
Brighton,   436,    475,   514,    858 
Brisbane,    50,   84,    114,    161,    181,    219. 

253    286,    319 
Bristol,    162,   182,    475,  514 
Burnley,    319,   360,   397 
Bury,  85,    114.   286,  319 
Bury  St.   Edm-'nds.  726 
Canary    Island:.    50 
Cardiff.    114.    152.    182,     219.    252 
Carlisle,  360,   397,  436 
Cheltenham,    85.     114 
Chesterfield.    726 
China.    16.    50.    655,   691 
Christchurch    (N.Z.),    761 
Cleckheaton.    793 
Colchester.    114.    152,    182,   828 
Croydon,    16.   .50,  85.    114 
Darlington,  85.  114,  152,  360,  514,  560, 

655.    691 
Doncaster,    893 

Dover,  152.  286,  319.  655.  691 
Dublin.     16.    50.    219.    3.59,    691,     726. 

761.    858 
Dundalk,  319,   360,   397 
Dundee,  114,    1.52,  286.   397,  436,  614, 

550,  584,    720,    761 
Ealing,   828 

Eastbourne.  828.  858.  893 
Eccles.    761.   793 
Edinburgh.  16.  219.  286.  397,  436,  514, 

726,    761,  793.  828,    858,  893 
Edmonton.    286,    319,    761 
Erith,  858,  893 
E.xeter,    828 
Esminster,    858,    893 
Finchley,  635.    691,    726,   761 
Finsbury,    286 

France, '286,  550.  655.  691.  893 
Fulham.  219.  252,  829,  858,  893 
Glasgow,  16,  182,   397,  436,  514,   550. 

793.  828.  858 
Gloucester,  183,  219,   252,   286 
Grangemouth,    726 
Grays,    793 
Greece,   397 
Grimsby,    286.    319 
Guildford,    252,    286 
Halifax,   114,    152.   183.   219,  360,    397, 

621,   858,  893 
Hammersmith,    219,    2.52 
Harrogate,   436 
Helsby,    152 
Hemel    Hempstead,    16 
Hendon,  584 

Heston   and    Isleworth.    286,    319 
Hobart.   761,    793,    829 
Hong-Kong,    16,    50,    114.    1.52 
Hornsey,   252,   286,    320.   360 
Hounslow,   360 
Hove,    319,   360.    397 
Huddersfield.    252,    286 
Hull,  252,    286.  360.  .397.   550 
IKord,    182.  219,  252,  320 
India,  893 
Ipswich,   85 

Islington,    182,    219,    2.52 
Italy,    320,    5.50 
Johannesburg,    584,    621,    655 
Kirkcaldy,    330.    360,    397,    781,    793, 

828   ■ 
Lancaster,    828 
Larnc,    85,    114 
I.auncoston,    .584,    622.   656.    691,    726. 

761,   793.  829,   893 
Leeds.   16.  ,50.  85.  114.    1.52.  182,  219, 

252.   655,  691,  726 
Leigh    (Lanes.).   621,   6,55.    691 
Levton,  16.  .50 
Limerick.   .397,  893 
Lincoln,  550 

Liverpool,   50.    .320,   360,    893 
Llandudno,    IftJ 
London,  16,  50,  85,  115,  1.52,  182,  219, 

252,  286,  .120,  360,  397,    436,  475, 

514,  684,  621.  655,  726,   761,   793, 

829,    858.  893 
London   County   Council,    16,    60,   85. 

115,  1.52.  182.  286.   320.   360.  436. 

72«.   761.   793 
I.X)ndondenry.     320.     360 
Macclesfield'.  219.   252.  286.  320 
Maidenhead,    829 
Manchester,  16,  .50.   85.    11)2.  182.   220. 

252,   286,   320.  ,197.    4.16.    475.  514. 

.550.   655.  691,   726,   781,  793,  829, 

893 
Melbourne,  84,  181,  219,  2.52,  286,  359. 

4.16,  475,  514,  649,   584,  621.  655, 

691.   726.  761,   793,  S28,  858.  893 
Metropolitan  Asvlums  Brard,  829.  859. 

893 
Middlesbrough,    736 
Middleton,  115 
Mountain  Ash,  514,  660.  584 
Naples.   550 
Newcasllc-under-Lyme,   115.   152.    182 


CoNTRiCTS  Open — continued. 

Newport   (Mon.).   252,  286,   320 

New    Zealand,  50,  85,  115,   22".   253, 

286,   360,  397,    436,  584,    761 
North   Bierley,  220 
Norwich,  655 
Nottingham,   397,   858 
Office    of  Works,    H.M.,  182 
Oldham.    83,    252 
Perth    (.Aust.),   50,    84,    114,    761,    793, 

893 
Plymouth.    50.    85,    829 
Pontypridd,    252.     286.    320 
Portsmouth,    115,    152,    182,    320.    691, 

726.    761 
Queensland,    436,    475,    514,    550,    534 
Rangoon,  726,   761,    793,  829,  858,   893 
Redditch,    50,  85,  115,   152,    761,   793, 

829 
Reigate,  220 

Rhondda,   475,  614,  650,  761,   793 
Rochdale,   85.   115,  152,    320,  891 
Rochford,   858 
Rosslynlee,  397 

Rotherham,    153,    182,    220,    2S2 
Rugby,  360 

St.    Marylebone,    152,    182,   319 
St,    Pancras,    153,    183,   219,    436.    7«1, 

793    829 
Salford,'  220,  252,  320,  858,  893 
Shanghai,    16,   50,   655,    691 
Sheffield,  115,  436,  475,  514,  855.  891, 

726 
Shrewsbury,   829 
South    Africa,   584,   621,   655 
Southend-on-Sea,     182 
South  Shields,  320,  360 
Southwark,   475,  514 
Spain.   16.  50.  85.   152.    182,    220,   28S, 

320,    360,  397,  436,   550,    584.   638. 

655.  691.  859.    893 
Stockton-on-Tees.    182,    220 
Sunderland,    436 
Swindon,     182,     220.    286,    330 
Swinton  and   Pendlebury,  320,  S60,  397 
Sydney,    16.    50.    359.     397.    514,    S50, 

584,   621,   655,  691.  726,  761,  793, 

828     858 
Tasmania,    584,     622.    6.56.    891,    726, 

761,  793,  829,  859,  893 
Toowoomba,    655,    691 
Transvaal,   286.   320.  360 
Tunbridge    Wells.    16,    60,    85,    115 
Tynemouth.  286 
Wallingford,    550 
Walsall,  859,  893 
Walthamstow,    360,    397 
Wandsworth.    320,    360,     684 
Warrington,    115,   320,   360,    829,    859 
Wellington    (N.Z.),   50,   85,    115.    360, 

397,  436,  584 
West  Bromwich,   859,   893 
West    Ham,   761,   793,  829 
Westminster,    252 
Whallev.  436.  475 
Wigan.'  115,  252,  286,   320,  380,  691, 

726.  762,  829,  859 
Wimbledon,  219,  252 
Winchester,   622,   656 
Woodstock,    85,    115,    162 
Wrexham,    286,    320,    360 


Control  of  separately  excited  generator!. 
The    rheostatic,    bv    L.     Boothman, 
673 
Conveners.    Mercury-vapour    arc    lampf 

and,    783 
Convex   dished  ends.  Stresses  in,  468 
Cooker.  The  Prentice   "  Lightning,"  617 
Cooking    and    heating    apparatus.    Stan- 
dardisation of,   201 
Cooking  appliances,  Hiring  powers  for, 

459 
Cooking  at   the  Bradford  Kurtaal,  Elec- 
tric,  403 
Cooking,     Electric,    by    W.    R.    Cooper, 

417.    528.    567 
Cooking,    Electric    heating    and,   by    R. 

Weaving,    280 
Cooking   (Point    Fives),   Electric  heating 

and,    197 
Cooking   exhibit,    Electric,  662 
Cooking  :      From       "  A  "      consumer'i 

point  of    view.   Electric,   387 
Coolidge  X-ray    tube.  The,  87 
Co-operation.    More   about.    237 
Copper,  51.   66.    143,   166.    249.  354,  374, 
287,    .162.    438.    498.    616.    .592.    606. 
662,  715.  728.   815.  839.  908 
Copper    famine,    Germany's.    165 
Copper    famine    in    Sweden.    117 
Copper    position.   The.   387 
Copper  production.    Russia's.  .17,  652 
Copper     wire      manufacturers     and     the 

contraband  problem,   815 
CoiT,      Improved     method     of     making 
joints     in    gutta-percha-covered,     by 
I.    Rymer-Jon«s.    312 


CORRCSPONDEKCi — 

Accumulator  cells.  Wonderful,  by 
"A.W.B."   8 

Acquisition  of  enemy  patent  rlght#, 
by  L.  W.  Gnold,'  21J 

Advertising  and  character,  by  E.  J. 
Hill,  42.  138:  A.  M.  Turner,  tt, 
106:  R.  C.  Anderion,  41; 
•'  W.H  B."  70;  E.  J.  Reed,  70, 
1.18:    H.    Berry.    106 

Advertising  methods,  by  "  Consul- 
tant "  8 

Alternating  current  v.  direct  current 
for  lighting,  bv  H.  Harrison,  79; 
T.  Siretton.  105;  H.  Fowler.  14t, 
211;  C.  A.  Hall,  169.  307;  P. 
Wardle.    170;  F.  W.  Willcoi.  176 

Appointment!  vacant,  by  "  In  a  Good 
Poll,"    843 

I 


tv 
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COSJlBSFONDKNCE~-«Dnt(flU«J. 
Automatic-lift  accidents,  bv    Waygood- 

Otis,  Ltd.,  732;  L.  F.  Builer,  777; 

Medway's   Safety     Lift    Co.,    778; 

G.       Rosenbusch,       776;       Smith, 

Major   &   Stevens,   8W;   "Leeds," 

862;  F.   Broadbent,  8S6 
Batteries     for     electric     vehicles,     by 

Edison   Accumulators,   343 
Battery     bell     signalling     systems     in 

mines,   by   H.   R.   Kempe,  887 
Belgium,    Electrical     industry    in,    by 

"  Z  '*  Electric   Lamp    Manufactur- 
ing Co.,  850 
Belcium.    The    electrical    future,     of, 

\v  R.  Steylaers,   794 
British  and  overseas    trade,  bv  A.   M. 

Turner,   210 
Cable     shortage,     by     '*  Contractor," 

777;   "  A.M.LE.E.,"  843 
Cab  signalling,  by  Amos  Ogden,  683; 

\V.    H.    Dammond,    71.    722.    811. 

844;    "Traveller,"    777;     H.     V. 

Kramer,    811;    E.    Sowberg,    844; 

L.   Warburton,   SoO 
Capturing    German    trade,    bv    Walsall 

Electrical  Co..  107;  "  Galvo,"  170; 

"  P.R,"      270;      ••  Briii.sh       Spe- 
cialists," 270;    "Suggestive,"   573 
City    Guilds*    electrical    examinations, 

bv    A.    P.    Lundberg   &   Sons,   72; 

\V.    F.    Dunton,    211 
Coke  fuel   for  steini   raising,   by  *'En- 

gineer    and     Fuel     E.vpert,"    382; 

Horace    Boot     &     Partners,     423 ; 

"  Meldrums."    429 
Commercial    relations   with    Germany, 

by    F.  Covsh.   140 
Consulting  "  Engineers,"  bv  "  Delta," 

212;     "Station     Engineer,"    271, 

429;  "Alpha."  307;  "  Ero,"  343; 

T.    Stevens.    363;    "  J.B.."    422 
Contracts     with     alien      enemies,      by 

T.   W.   Cole,  71,  138 
Electrical     patents      owned     by      alien 

enemies,     bv      The      W'estinghouse 

Patent      Bure;iu.      307;      \V.      P. 

Thompson  &  Co.,  307 
Electric   cooking,  bv   C.   H.  Wording- 
ham.  542 
Electricity    supplv  on    the   large  scale, 

by  A.  Gemmell,  210 
Electric    lighting    authorities   and    the 

law    of   rating,    bv    F.    W.    Purse, 

212;    "The    Writer   of    the    Arti- 
cle,"  212 
Electric  light  switching,  bv  "W.E.S.," 

344 
Electric    road   rollers,    by    A.    H.  Sea- 
brook,    574 
Electric  vehicles,  by   L.  G.  Toplis,  542 
Employment    for   disabled   soldiers,   by 

W.    H.    Allen,    429 
Engineering    industry    and    the    war. 

The,  bv  J.    S.    Warner,  650,   722; 

by  "H.'L.J.."  683 
Estra         high  -  tension        cable,        by 

H.    H.    E.    Wood.    271 
From    the    fleet,    by    H.   Christie,   41 
From    the    front,   by  .A.    Maugham,   8 
Gar'ige   heating,    bv    "  Interested    In- 
quirer."   41.   138;    "  P.."   6,  817, 

70;   C.   H.    Archer,    105 
German  firms  posing  as  Belgians,   by 

E-  Janssens,    7 
German  agencies,   by  "Contractor,"  42 
German     or    British?    by     E.     Jacob, 

9:    Brimsdou  n    Lamp  Works,  9 
German   trade   with    Belgium,   by  Jos. 

Barrea.  141 
Government    and    foreign    trade.    The, 

by     W"m.     Johnston,     342 
Government  cable   contract,   bv  A.   R. 

Munday.    686,    720 
Government    control    of    factories,    by 

Walsall    Engineering    Co.,    422 
Government  electric  power    station  of 

Bangkok.        Siam,        The.  bv 

"  H.E.F.."    269;   bv   "Bangkok," 

422 
Half- watt     lamp      fittings,      by      The 

British  Thomson-Houston  Co.,  307 
High    and    low    voltage    metal-filament 

lamps,    by   "  Nela,"   307 
Individual      driving      of      looms,      by 

"  Weaver,"    72 
Japan-China  cable,  by  F.   C.  C.  Niel- 
sen,   382 
Jowers'    protective  leakage   device,  by 

E.    F.    Butler.    106;    The   General 

Electric   Co..   Ltd..  169 
Karachi     (India)    tramwavs      (petrol), 

by  Geo.   Gale.  811 
Lightjng,  A.C.  V.  D.C..  by   "  E.x-Gas," 

43 
London    County    Council's    electricity 

bill,    by    "  Londoner,"    71 
London    electrical    workers'    demands, 

by    J.     Potter.   404 
London    electricity  supply   scheme,  by 

"  Onlooker."    8 
Mails  to  the  Far  East,  bv  Prof.   C.  A. 

Smith,    254 
Mathematical  notation,  by  F.  Jacob,  650 
Modern   wiring,  by  D.  S.  Munro,  306 
Munitions  of  war,  by  Geo.  Wilkinson, 

843 
Over-pressure    protective    gear,    by    K. 

Edgcumbe.  72 
Overseas      trade — nothing      done,     by 

A.   M.    Turner,  844 
Pitting   of    brushes,    by    A.    B.    John- 
stone, 886 
Polish  Refuge?  Students,  by  the  Polish 

Information   Committee.   850 
Power  and   lighting   rates,   bv   (Coun  ) 

W.    Smith.    472 
Preferential    terms   for    arc    lights   for 

photo-printing,    bv    F.    Broadbent, 

106;   by  H.  Faradav  Proctor.  106; 

bv  G.  H.  Browne.  542;  bv  (Coun.) 

W.  Smith,  722 


CoRREsroNDiNCi — Continued. 
Quarter-turn  coupling,  A.  by  A.  Raw- 

iing,   308 
Rear    lights    on    vehicles,    by     J.    G. 

Thain,   6 
Salaries  of  junior  engineers,  by  W.J. 

Ebben,  70.  139.  171;  J.  Kay,  105; 

"  Experienced,"     106;     "  One     of 

Them,"     138;    W.     E.     Plowmen. 

139;    Wm.    Cooper.   139;    "Collar 

and  Cuffs,"  139;  "  Anti-Oil,"  140; 

"A      Senior       Assistant,**       140; 

"  Three  to  Eleven,"  171;  "  Slaves 

of    the    Lamp,"    171;    "  Driver," 

270;   "Old   Reader,"  308;   "  Honi 

soit   qui    mal    y    pense,"   308;    by 

"  Doubtful."   382 
Showroom      windows,     bv     "  Electric 

Supply."   423 
Sole     agents,     by    "  One     of    Several 

Sole  Agents,"  591 
Stray       magnetism      from       tramway 

feeders    by   "  .Magnet,"  107 
Street    lamps    in    Chicago,    by    S.    C. 

Rogers,    211 
Telephone     as     nursemaid,     The,      by 

E.   O.   Catford,   850 
Telephone     electricians    wanted,    200, 

by   R.    MacLeod,  169 
Telephones      wanted,      by     "  National 

bervice    League,"   17 
"  Totallv  enclosed  "  motors,  by  "  Wal- 

brook,"    382 
Trade   after    the   war,   by    "  A.M.T,," 

723 
Trade   routes    to  Russia,  by  "  Travel- 
ler," 382 
Trade  with    Russia,  bv  A.   M.  Turner, 

429 
Trouble     with    oil.     by     "  Engineer." 

307,     429;     "Charge     Engineer." 

344;    "  W.H  B..  •     344;    "Triple- 
Expansion,"   382 
United   States  safetv   rules,    bv    E.   B. 

Rosa,  8 
War    and    future    trade.     The,    by     E. 

Bergtheil,   683 
War  on  German  trade,  by  *'Britisher," 

141 
Water    heating   by   electricity,    by  The 

Editor,   Journal   of   Gas   Lighting, 

542 
"  We   can't    take    the    risk,"    bv    The 

Crypto    Electrical   Co.,   9 
Wireless    control    of  public  clocks,   by 

A.    E.    Ball.   721 
Wireless    in    warfare,     by    G.    R.    C. 

Plop,   105 
Wonderful        accumulator      cells,      by 

A.        F.        Hawdon,        70,       172; 

"A.W.B.,"    105.    270 
Writer's  cramp,    bv   "  W.H.B.."  344; 

"  L.M.,"         363;  "  Another 

W.H.B.,"    383;    "  A.W.B.,"    383 

Cost,  Load  factor,  outp'ut  and,  bv  C.  A. 
Baker.     775,    808,    841 

Costs,    Electric   vehicle.   802 

Country  house.  The  electrical  equip 
ment   of  a,    by  F.    H.  Taylor,  339 

Crane  and  lift  design.  Recent  advances 
in   electrical,  26 

Crane  contracts  for   India,    77 

Cranes  at  the  Port  of  Bordeaux,  Three- 
phase   electric.   717 

Cricket   match,   794 

Cuba,   824 


D  .ANGERS    present     in    static    trans- 
formers due   to  electrostatic    capa* 

city  of   the  windings.  High  voltage, 

by     J.     L.    Thompson     and    S.     A. 

S'tigant,    25.   36 
Deed  of   assignment,  47,    111,   215,   283, 

688.  758 
Delays  in  delivery.  239 
Development  Committee,   Electrical,    17, 

478,  830 
Diesel     engine    breakdowns.    456 
Diesel  Works,  The   Consolidated.  580 
Directors,    Responsibilities    of,    814 
Disinfectant,   Electrolytic,   894 
Disinfection     bv    electrolysis,    116 
Dissolutions.  47.    75.  215;  356.  394,  617. 

688,  723 
Dominican    Republic,    824 
Dominions  Royal   Commission,  The,  604 
Dunston,  Fire   at.  516 
Duties  on  electro-technical  products  and 

on     their    raw     materials,     Russian 

customs,    563 


■p  AST    Africa    Protectorate.    669 

Economic    operation    of    electric    ovens, 

by    P.   W.  Gumaer,  871 
Edison    &    Swan    Electric   Lamp  Works, 

The.    145 
Educational   notes,  18.  52.  116.  154.  185, 

222,    321.    363.    477.    589.   662,    698. 

728.  766.  802.   831.   862 
Education  and    industry.  345 
Education    of    the    engineering    worker. 

The,  309 
Electrical     Development   Committee.    17, 

310.  322.    478,   794,  830 
Electrical  driving    in   the   woollen   trade. 

by   J.   F.  Crowley,  6 
Electrical  equipment  of  a  countrv  house, 
_      The.    by    F.    H.    Taylor.    339 
Electrical    "  evaporation,"    698 
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756 
Tramcar  accident  claim.  127,   143.  315 
Tramcar   ticket    case.   361 
Tram    conductor's   fraud,  2."i4 
Tungsten     drawn     wire. — Petition     for 

licence.   315,   352.   390 
Underwood    v.     British     Uralite    Co  . 

174.  613 
Value  of   a  dog.  The,  354 
West     Ham     Corporation.     Damages 

against,  354 
Westinghouse    emplov(5    fined,    A,    756 
Whittaker  i'.   L.C.C.  684 
Wiring  dispute,  A   house,  831 
Workmen's     compensation.     96.      127. 

143.  430.   649.   832 
W'orksop  and  Retford  Brewery  Co.   v. 

Worksop    Palace,  545.  578 
Zucker  V.    Peters.  247 

Legal  Query  Column.  Our.  32,  "2,  175, 
271,   313,   510,   649 

Leigh    Infirmary,   Generous    gift   to,  656 

"  Lest    we    forget."  750 

Liability,  A  breakdown    and    legal,  5 

Lift  accidents,  .Automatic,  by  F.  Inroad- 
bent.    681 

Lift  design.  Recent  advances  in  elec- 
trical  crani'    and,    26 

Lift   fatality.   Electric.  728.  836 

Lir.llTISG   AND    PowEK    NoTI!S — 
Aberdarc,    890 
AbcrJrrn.  77.  149.  178.  317.   473,  653. 

890 
Abingdon.  249 

Accringlon.  47,  178.  724.  "59 
Acton.  6.53 
Aldeburgh.  14 
Aldershot.  4,"t3,  618.   759 
Antrim.  215 

Arbroath.  14.    582.   724,  890 
Argentine,   47.   77.    849,   618.   759.   856 
Ascot.   47 

Ashton-under-Lyne.    249.    724.    8S6 
Audenshaw.  317 
Australia.   47.   77.   112.    178.    iM.    883. 

.156.   394,  433.   473.    511,   547.    653, 

724,  825.  827.   890 
Avicsburv.   14.    394.   473,    724,    769 
B.icup,   77,   S.«.   547 
BallatcT.  112 


Lighting  and  Powir  Notes— continued. 

Ballyconnell  (Co.  Cavanj,   14 

Ballymena  (Co.   Antrim),  11,  215,  2(j3 
394,  473 

Bangor,  825 

Barford,   2S3,    688 

Barking,  14,   283,  473,  511,  oSl,  653 

Barnes,    112,   250,   724 

Barnet,   149,   356,  433,  473 

Barnsley,  112,  364,  581,  724,  759,  S56 

Barnstaple,  891 

Barrow,   48,  178,  317,  511,  688,  625 

Barton-on-Humber,   S56 

Basingstoke,   433,  653 

Bath,  77,  394 

Batley,  215,  356,  825 

Battersea,    78,  150,  817,   826 

Bawnboy    (Co.   Cavan),   112 

Beacons&eld,  48 

Beaumaris,  216 

Beccles,  112 

Beckenham,    856 

Bedford,  433,  582 

Belfast,  14,  48.  178,  317,  395,  547,  S2i 

Belgium,  48,  250 

Belleek,    149,   317 

Bermondsey,  250.  395,  654,   725 

Berwick-on-Tweed,  656 

Bethnal    Green,  48,    180.   318 

Bexhill,  356 

Bexley,  112 

Bidford-on-Avon,    856 

Bingley,  112.  283,  394 

Birmingham,  48,  688 

Bispham,   14,  178,  856 

Bitterne,  759 

Blackburn.     216,    283,    356,    394,    511, 
633,  823 

Blackpool,   149,  178,  473,  618.  724,  759 

Bla-krock   (Co.  Dublin),  77,  178,  433, 
ess,  688 

Bolton,  473,  581,   618 

Bootle,  433,  653 

Boroughbridge,    216,    250 

Boston,   77,   149,    250,    473,   511,    582, 
724 

Bournemouth,  112 

Bradford,   48,   216,  356,  433.  698,  724, 
8-25,    856,  891 

Bradford-on-Avon,  48 

Bredbury   and   Romiley,   825 

Brentford,  14 

Bridlington,  77,  653 

Brighousc,  48.    178.  688 

Brighton,   283.    317.  433 

Bristol,   317,    394,   688 

British    East  .Africa.  395 
Broadstairs,  394,  473 

Brymbo,    178 

Buckhurst    Hill    (Essex).    334,  618 
Burnley,   283.  317.  394.   434.    688.    825 
Burton-on-Trent,  14,  250.  357.  547,  891 
Bury,  112,  149,  434,  618,  688,  759,  891 
Buxton,  891 

Cahir    (Co.    Tipperarv),   511 
Cahirciveen    (Kerry). '357.  618 
Canada.  14,   216,  357,   .394.  547 
Canterburv.  216,  688,  891 
Cardiff.  434 
Carlisle.  112,  250.  5S2 
Carnarvon,  547,  688,  856 
Carrickmacross,  230 
Carshalton,  724 

Castlctown-Bcrehavcn,    759,    891 
Castlcwellan,  582,  618 
Ceylon,  317 

Chapel-en-lc-Frith,    149,   250 
Charleville,  2.50 
Chatham,  395 
Chelmsford,   178,   511.  653 
Cheltenham,    14.     77 
Cheriton.  216,    8'25 
Chertsev,    149,   367 
Cheshire,  283 
Chesterfield,   112,  856 
Chirhester.  826 
Chile.  48.  112.  179.  618.  68S 
China,  582.  891 
Chingford.  77 
Chipste.id.    149.   688 
Chislehurst.  434 
Chorlcv,  179 
Clactoh,   77,  618 
Cleckhealon,    179,   2.50 
Cleethorpes,  149 
Clifden   (Co.   Oalwav).  582 
Colchester.    112,   826 
Colne.  511.   653 
Colwvn    Bay.    149.  39:> 
Combe   Martin.  250 
Connah's   Quav.  179.  6,13 
Continental.  48,  77.  112.  149,  179.  2,i0. 
283.    317.  .3.57.  4.34.   .'■.47.    682,   «18, 
«53.  7.59.  826.  856.  891 
Covenlrv.  4tl.    l.'iO.  317.  618.  653 
Crayford.  149.  7,"i9 
Crewe,  547 

Crovdon.   14.    317.   511.   724 
Cuba.    179.  .^57.  582.  689 
Curkfield   (Su«e\>,  48.   317 
Cumberland.  759 
Dalkev.  618,  689 

Darliiigton.   48.  260.  .357.   511.    759 
Darlford.    77.   816.  .S47 
Darwen.  216,  689.  856 
Dentnn.  77 
Deplfiird.  217 
Derhv.  &53 
rteushurv.  .547 

Donraster.   77.   179,  216.    826 
Dover.    48,    1.-,0.    216.    283.     317,    SS7. 

.547,   618.  689,  724.  826 
Dublin.    179,   2.V),   283.   ,117.    3.-|7,    395, 

511,   682,  618,  653,   891 
Dukinfield,  216 
Dundalk.  179 

Dundee,   216,  317,  .582,  689,   826 
Dunfermline.  ,M7 
Dufhnm.  150,  826 
Ealing.  395 

Farlestown  and  Newton-in-Makerfield, 
14.  150 
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Easeboui  ne.  473 

East  anJ    West    Ardslev,    317 

Eastbourne,  216,   35" 

East  Grinsle.-id,  518.    tilS 

East   Ham,   lo 

East   SusseN,  2o0,   "-4 

Eccles.  179.  317,  473,   653 

Edinburgh.   -18,  77,  112.  150,  395,   582, 

653,    S9I 
Elland,  216,  513 
Elv.   317,    759 
Enlield.  S26 
Enniscorthy.   6S9 
Enniskillen,  317 
Eppin^,  150 
Epsom,    112,  395,  CS9 
Erilh,   179.    653 
Esher.  4S 
Esses,  77 
Eton,  547 
Exeter.   S91 
Falkirk,  618 
Farnham   (Surrey),   77 
Faversham.   434 
Federated  Malav  States,  891 
Finchley,  15.  4S'.  317,  473 
Fleetwood.  357 
Fowev.  357 
France.   112,  856 
Frimiev,  S26 
Frinlon,   48,   317 
Frodsham,    283 
Fulham,  217.  358,    434,   857 
Galashiels,  434 
Germanv,    179,    250,   582 
Gillingham   (Kent),   77,    316.  357.   511, 

689.  826 
Glasgow,  48,    250,  2S3,  317,  357.    395, 

434,  5S2 
Glastonburv   (Somerset).  77 
Glossop,  216 
Gloucester,   317,   S26 
Goring,  113 

Gortin    (Co.   Tyrone),    317 
Gravesend,   724 
Grays,  434,  759,  826 
Greater  London   Scheme,  48 
Gr«at   HanA-ood,   856 
Greenock,  78,  179,  283 
Greelland.  4S 
Gresford,  434 

Grimsbv,  150,  317,  357,  826 
Hacknev.  78,   150,  216,  3.i8,   395.  434 
HaTe,  54? 

Halifax.  48,  317.  891 
Hammersmith,  284,  395,  759,  857 
Hampstead,  15 
Hants,  759 

Harrogate.  112,   283,  759 
Haslingden,   179,  473,  653 
Hawarden,  15 
Haworth,  179,  582,  891 
Hayward's   Heath,  78,   350 
Hazel  Grove  and  Bramhall,  78 
Hebburn.on-Tyne,  15 
Heckmondwike.  891 
Hendon.  216.   348 
Henlev-on-Thames,  78,  216,  4.34 
Heretird.  78.  513 
Heston  and  Isleworth,  318.  473 
Hexham.   856 
Hevwood.  250.  318.  357,  512,  582,  619, 

653.  724.  856,  891 
High   Wvcombe,   434,   856 
Holland.'  77,  547 
Holme,  78.  112,  250,  395,  548 
Holmfirlh.  78.  112,  350,  512 
Holywell,  216 
Hornsey,  619 
Horrab'ridge,  179 
Horsham,  284 
Hove,  78.    724,  82« 
Hucknall  Torkard.  891 
Huddersfield.  284.  434.  619.  759 
Hull.  2S4,   318,  434.  473,  619 
Huntingdon,  395 
llford,    15,  473,  654,  689,  856 
India,  48.  1.50.  216,  357,  434,  473,  548, 

619,  724.  891 
Ipswich,  250,  473.   891 
Irish   E.L.   schemes.  548 
Irish  water    poirer   schemes,  512 
Irlam,  582 

Islington,  15.  112,  6S9 
Italv,  250.  283 
Itchen.  395.  582 
Japan.  512 

Keighlev.  78,  179.  474,  512,61!),  654,  724 
Kendal,  826 
Kensington,  892 
Kettering,   759,  891 
Kilkeel    (Co.  Down),  856 
King's  Lvnn,  856 
Kingston^n-Thames,     318,    395,    474, 

512,  654,  759 
Kingstown.  78,  284,  318,  357,  395,  582, 

619.  654 
Kintore.  216 
Kirkcaldv,    S,,6 
Lake  Coleridge  (S.7..).   49 
Lambeth,  113 
Lancaster,  s-26 
Langport.  112 

Leeds.   216.  31S.  357,  474,  619,  689 
Leek,  150,  759 
Lees,  78.  434 
Leicester.   2*4,  393 

Leigh.on-Sea,   179,  395,   548,  6S9,  724 
Lewisham,  619 
Lexden  and   U'instree,    179 
Levton,   318,  474.  512 
Limerick,    78,  179 
Lincoln,  548 
Linton,  857 
Littleborough.  216 

Liverpool,  78,  179,  216,  284.  318,  891 
Llandudno,  15,  48,  284,  358,  474 
Llantarnam,  582 
London,    15,    48,    78.    112,    150      179 

216.   2.W.  284,  318,    358,  395,  434'. 

474,   512,  S4S,  592,  619,  634,  689, 

725,  739,  826.  857.  891 


Lighting  and  Power  Nona — contintAtd. 

London  County  Council,  217,  250,  284, 

318,   358,    619,    654,   725,   892 
London  Electric  Supply  Bills,  284,  318. 

358 
Long  Eaton,  856 
Loughborough,  358,   582,   826 
Loughrea,    Co.    Galway,  548 
Lurgan,  113 

Luton,  113,  180,  395,  836 
Lvtham,  78 
Macclesfield,  318 
Maidenhead.  48,  78,  689 
.Maidstone,  ISO,   31S,  512 
Malvern,   t)54 
Manchester,  15,  49,  250,  284,  318,  358, 

395,  512,   619,  654,    ?25,    759,   826 
Mansfield,   619 
.Mansfield  \\"oodhcuse,  72i 
.Market    Drayton,   857 
Market   Weighton,    725 
Marylebone,  48,  180,  318,  857 
Masham,  150 
Melton   Mowbray,  857 
.Merthyr   Tydfil,    654,    892 
.Middlesbrough,  857 
iMiddleton,  358,  548,    759,   826 
.Midhurst   (Sussex),  826 
Mirfield,  654 
Morecambe,  15,  434 
Morley,  826 

Mottram-in-Longdendale,    217 
Mountain  .Ash,   474 
Nantwich,  150,  284,  434 
.Nelson,  78,  284,   634 
Newbury,  180 

Newcastle   power  schemes,  217 
Newcastle-under-Lyme,   582 
NcRxastle    West    (Co.    Limerick),    78, 

318 
Newport    (Mon.).  346,  582 
Newton  .Abbot,  434 
New  Zealand,  15,  49.  150,  284.  358 
Nornianton.   395,  583 
Northampton.   654.    S27,   892 
North    Ormesbv,   892 
.S'orwav,    179,  250,  357,  434,    547 
Nottingham,    49,   217,   689 
Nuneaton,   217,  358,  654 
Oakworth,  113 

Oldham,  49,  78,   180,  217,  583,  759 
Ormskirk,   ISO,    217,   251 
Oullon  Broad,  548.    689,  827 
Pembroke    iDublinI,   318,   358 
Pemistone,    113,   180 
Penketh,  113 
Penrvn,  113 
Penshurst,  113 
Penzance.  474 
Perth.  217,   434.  474 
Peterborough,    ISO,   759,    827 
PIvmoulh,   150.  284,   760 
Poplar,  318,   619,   820,  891 
Portaferrv   (Co.  Down),   317,  474 
Portstewart,   548,   892 
Portuguese   West  Africa.   619 
Preston,   892 

aueensbury,  548 
ueensferry,  251 
Radcliffe,  892 

Randalstown  (Co.  .Antrim),  78 
Rawdon,  113,  857 
Rawtenstall,  284,  760 
Reading,  217 

Reigate,  180,  284,  318,  827 
Restricted  lighting,  217,  857 
Rhyl,  395 

Richmond.on-Thames,    15,    512 
Ripon,  78,  251,   619 
Rochdale,  251,  583,  619.  837,  892 
Rochester,  683 
Romsev,  281 
Rotherham,  689,  827 
Rugbv,  654 

Runcirn,  49,  548,  619,  689 
Russia,  434,  618,  653,   891 
St.  Anne's.on-Sea,  837 
St.    Anne's    (Lancs.l,    217,    353.    548, 

689,    827 
St.   Helens,  827 
St.   Helier,   113 

St.   Pancras,  113,  217,  318,  582,  826 
Salford,    49,    78,    180,    434,    512,    654, 

760,   857,  892 
Saxilbv    (Lines.),    689 
Sclbv,113,  619 
Sevenoaks,    78,    113 
Shanklin,  548 
Sheerness,   857 
Shelf.  548 

Sheffield.  83,  217,  358,  512,  548,  689 
Shiplev,  358,  474,   827,  857 
Shoreditch,   113,  250,   619 
Shrewsbury,  892 

Skelton  and  Brotton  (Yorks.),   78,  358 
Skerries   (Co.  Dublin),  284 
Slaithwaite,  251,  725,  857 
South  Africa,  83,  113,  150,  395,  512 
Southampton,  113,  180,  612,  654 
.SouthendK)n-Sea,   284,  760 
Southport,  218,  689,  760 
South   Shields,   760 
South    Wales,   760 
Southwark,    15,    150 
Spain,  48,  149,  250,  434,  547,  759,  826 
Stafford,  358,  548,  768 
Stalybridge,  180 
Stanley   (Yorks.),    583,  689 
Stepne'v,    318,  759,   892 
Stirling,  384 
Stockport,  83,  892 
Stockton  Heath,  318,^83 
Stockton.on-Tees,  251,  512 
Stokeon-Trent,  180,  318,  654 
Stone,  583 

Stratfordon-.Avon,   857 
Street,  150 
Stretford,    218,    827 
Sunderland,   180,  583 
Surrev,   113,   180 
Sutton,  689 

Swansea,  180,  251,  512,  548,  725,  827 
Sweden,  250 


Lighting  and  Power  NoTia — continued. 

Swindon,  251 

Swinton  and  Pendlebury,  251,  395,  583 

Tamworth,  15 

Tarporley,  15 

Tasmania,  837 

Taunton,  395 

Teignmouth,  857 

Tempo  (Co.  Fermanagh),   892 

Tenby,  395 

Thurmaston,  318 

Tipperarv,  251 

Torpoint;   63,  512 

Torquav,   83,  218,   548,   689 

Tottenham,  251 

Truro,    113,  251,  395,  S83 

Tullamore,  284 

Tunbridge  Wells,  83,  434,  548,  827 

Turkey,  317 

Turton    (Lanes.),   548 

Tynemouth,    15,   583 

L'nited    States,    434,   857 

Upper    Beeding,   474 

Upper  Greetland,  512 

Urmston,  251 

Venezuela,  512 

W^akefield,  218,  760,   827 

Walkden,  395 

Walsall,  49,  83,  113,  358,  648,  689,  857 

Walthamstow,  15,  150,  619 

Wanstead,   395 

Warminster,  857 

Warrington,  83,  180,  318,  548,   690 

Warwickshire,  619 

Waterford,  583,  654 

Waterloo,  358 

Watford,  690,   760,  857 

Weaverham,  827 

Wednesbury,  251 

Wednesfield,  396 

Wells,  113,  396,  583 

West  Bromwich,  49,  690,  837 

West  Ham,   113.  150,  284,   435 

West    Hartlepool,   583 

Westminster,  434 

Wharfedale,  654 

Whiteficld,  S3 

Whitstable,  113 

Wigan,   218,   549,    690 

Willesden,     15,     150,     180,    284,    435, 

549,   760,   892 
AVimbledon,   49,    218,  358,   690,   857 
Winchester,   396.  435 
Windermere,  218 
Windsor,   83,    113,   433 
Wistaston,  690 
Wokingham,  S3 
Wolverhampton,  83,  358,    690 
W'ombwell,  435 
Woodford,    113,    396 
Woolwich,  48,   150,   250,  619,  857 
Worcester,    83,  218,  513 
W'orcester    Park,  251 
W'orksop,   150 
Worthing,  513 
Wrexham,   49 
Yarmouth,  857 
York,  83 
Yorkshire    Electric    Power    Bill,    113, 

150,  218,  251,  284,  396 
Ystradgynlais,    760 

Lighting    and     its     effects,     Good,     bv 

V.   H.   Mackinney,  610 
Lighting   fixtures.  Artistic,   463 


Liquidations — 
Acton   Lamp  Co.,  178 
Altheat  Co.,   144 
Apparatus  &   Accessories,  316 
Argentine   Electrolytic  Syndicate,   47 
Atlas  Electrical  Co.,  758 
Beck  Engineering  Co.,  824 
British  Prometheus  Co.,   144,  363 
Buenos  Aires  Port  and  Citv  Tramwav 

Co.,  890 
Central   Wireless  Co.,  The.  433 
Chinnery   Engineering    Co.,  The,  581 
Coast  Development  Corporation,  The, 

789,  831 
Colne    and    Trawden   Light    Railways 

Co.,  617 
Combination  Gas-Steam  Engine  SynTli- 

cate,  723 
Consolidated    Diesel    Engine   Manufac- 
turers, 433,   581 
Cooper   &  Roberts,  617 
Dettifoss   Power  Co.,  316 
Dryers,  14 
Dry   Gas    Electric    Fire   Extinguisher 

Co.,  73 
East  Coast    Development  Corporation, 

890 
Ebro     Light     &     Power     Construction 

Co.,  282 
Electric     Railwav      Signalling     Syndi- 
cate, 653 
Electric  Stores,  111 
Electromobile  Co.,  The,  617 
Electro  Steel   Foundries,  14,  75 
Felgate    Installation   Co.,  14,  47 
General    Electrolvtic    Parent    Co.,    75. 

Ill 
Grindell      Matthews      Wireless     Tele- 
phone   Syndicate,   75 
Harrow  Road   and    Paddington   Tram- 
ways Co.,   653 
Helsbv' Wifeless    Telegraphy   Co.,   Ill 
High    Peak  Magneto,  The,  '249 
Hove   Electric   Lighting  Co.,  617 
Leitner    Electrical   Co.,   Ill 
Lighthouse    Radiator  Co.,    282 
Meldrum   Bros.,  14,   215 
Metalite,  546 
Miners'   Lamp    Electric   Lighting   Co., 

215 
Molybdenum  &  Tungsten  Traders,  249 
National    Engineering  Co.,   14 
Oldham    Boiler  W'orks  Co.,  758 
Otis    Elevator   Co.,    510 
Patent   Exploitation  Trust,  733 


LlouiDATIOKS — continued. 

Pintsch's  Electric  Manufacturing  Co., 
856,  890 

Premier  Lighting  &  Engineering  Co., 
178,  546 

Pure  Lubricating  Oil  Co.,  546 

Rapid  Light  Controlling  Syndicate, 
653 

Redglo,  14 

Roundhay  &  District  Electric  Light- 
ing  Co.,  433 

Salsbury   Lamps,   349 

Sandwich.  Deal  and  Waimer  Elec- 
tricity Supply   Co.,  144 

Schleyder's  Economic  Steam  Furnac* 
(Continental),  47,  394 

Spagnoletti,  47 

Spanish  National  Submarino  Tele- 
graph Co.,  510.  581 

Stolz    Electrophone  Co.   (London),  28fr 

Street   Lighting  Co.,    14 

Tannett,    Walker  &  Co.,  178 

Uitenhage  Electric  Light  and  Power 
Co.,  144 

Universal  Belting  Co.,  178 

Universal  Radio  Syndicate,    144 

Westminster  Lighting,  Heating  and 
Ventilating  Co.,  215 

Lisbon,  177 

Liverpool  i   District    Electrical    Masters' 

.Association,    604 
Loaded   submarine  cables,    185 
Lo^d    factor,    output    and    cost,     by    C. 

Ashmore   Baker,    775,  808,    841 
Locomotive,    A   mercury   rectifier,    136 
Locomotive    coach     fitted    with    Thomas 

transmission.  A,   882 
Log     books    and    sheets    for    electricity 

works,    by    "  Interested,"    263 
London  County  Council   contract  prices, 

652 
London    County    Council    tramway    em- 
ployes, 477,   728 
London    electrical     workers,    288,    439, 

523 
Losses    in    electric    lamps.    Energy,    440 
Losses     with    a     tachograph.     Detecting 

production,    661 
Low-tension    auxiliary    supply     in    high- 

tensioT  D.c.   traction    systems,  221 
Lubrication    of    ball    bearings.    The,    by 

A.   V.    Farr,  638 
Lubrication  troubles,   437 


MACHINERY,  BE. A. MA.  stan- 
dardisation rules  for  electrical, 
743 

Magnetic    elements,   816 

"  Magnetic  "  invention.    The    latest,  794 

Magnetic  particle.  The  nature  of  the 
ultimate,  682 

Magnetisation  of  iron.  The,  by  J,  S. 
Nicholson,    109 

Magneto  be  superseded?  Will  the  igni- 
tion,  by    C.    J.   Webb,   311 

Main-line  signalling  on  railways,  by 
W.  C.   Acfield,   665 

Manchester  Corporation,  The  Barton 
power   scheme  of  the,  59 

Manchester,  Electrical  progress  at,   34 

Manufacturers  and  the  carriage  prob- 
lem,   British,   845 

Manufacturing  ability  of  British  elec- 
trical   firms,  66 

Marketing  of  British  goods  abroad.  The, 
534 

Markets  for  electrical  supplies,  Euro- 
pean, 603 

Mathematical    notation,   624 

Measurement  in  a  modern  power  house. 
Temperature,    by  C.    S.   Jeffrey.   523 

Measurement  of  wireless  signals,  bv 
Prof.    E.    W.   Marchant,  637 

Mechanical    road    traffic,    H«avy,   764 

Meldrum  destructor  in  Australia,  .A,   292 

Men    who   stay    at    home,   815 

Mercury    rectifier    locomotive,   .A,   136 

Mercury-vapour  arc  lamps  and  con- 
verters,  783 

Metal  exports  from  the  Llnited  States, 
889 

Metal  market,  57,  191,  337.  523,  669, 
807 

Metals,  The   hardening    of,    128 

Meter  approved,    14 

Meters  in  Russia,  Electric,  394 

Metric   system.   The,    831 

Metropolitan  .Association  of  Electric 
Tramway    Managers,    603 

Mills,  The  case  for  the  electrification 
of  flour,  by   E.   P.  Hollis,  123 

Miners'   dispute.    255 

Miners'  lamps,  Approved.  895 

Mines,  Batterv-bell  signalling  systems 
in,    816,  848,  881 

Mines,   Electricity   in,   487 

Mines,    Electric    lamps    in,    153 

.Mining,  Electricity  applied  to,  by  C.  P. 
Sparks,  340.  375,   419,  454,    491 

Mining  installation,  A  South  Wales, 
388 

Minister   of  Commerce,    .A,   652 

Mobilisation    of    science.   The,    846,    862 

Modern  methods  of  electrical  wiring,  by 
D.    S.   Munro,  266 

Modern  wiring  work,  particularly  in 
bad  situations,  bv  H.  C.  Tofield, 
168.  204,  264 

Molybdenum    from    Australia,   553 

Monopoly,  Petrograd  electricity  r  pro 
posed,   255 

Moral   law.    Neutrality   and    the,  273 

Motor  searchlight   plant.    A,   773 

Motor  vans,    G.V.    electric,   500 

Municipal  authorities  and  coal  supplies 
(see  under  Coal  Supplies) 

Municipal  Electrical  Association,  The 
Incorporat.xl,  310,  322,  478.  794.  8-30. 
879,  902 
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Municipal    finance,    38tj 

Municipal  service.  The  usu  ol  electric 
vehicles  in,  by  K.  Ayton,  1)04 

Municipal  stores  :  The  need  for  orfian- 
iseU    buying,  552 

Municipalisation  of  eleciriciiv,  Russia 
and,   477.  640,  861 

Municipal  isat  ion  of  the  Berlin  lIlc- 
triciiy   works,   404 

Muiiicipalisation,  Russian   views  on,  (i40 

Municipalities  and  the  purch;ise  of  tram- 
way   undertakings,  UOS 


NATIONAL      electrical      code       and 
liritish  wiring  rules  compared,  by 

K.    IJroadbont,   121,    134 
National  electrical  code  revised.  The,   by 

K.    Broadbent.  643 
National   electrical  week,  323 
National   Physical    Laboratory,   8'Jo 
National    trade  policy,   130 
Neutrality    and  the  moral    law,  273 
"  Neutrals,"    Trading    with,    847,   863 

Nkw    Companies— 

Acton    Battery    Co.,   18 

Anglo-Burmah      Wolfram      Syndicate, 

699 
Anglo-Chinese   Engineer^'    Association, 

766 
Ardce  Electric  Co.,  625 
Barraclough    Bros.,   864 
Harwell  &  Co.    (Lighting),  J.,  18 
Bedale    and    District    Electric    iiupplv 

Co.,  53 
Britannic  Electrical  Co.,  18 
Briiish   Bachelet    Ordnance  Co.,   803 
Buttcvant  Electric    Co.,  864 
Caerphilly    Electric  Supply  Co.,    155 
Carter,  H.  D..  479 
Cinema  Supplies,   155 
Cork     and     District     Electric     Supply 

Co.,   479 
Cronibic's    I'atcnts,  593 
Devon   &  Cornwall   Acetylene   Co.,    53 
Urycells.  405 
East       Lancashire       Electrical        Co. 

(Accrington),   625 
East    London    Electric   Co.,   324 
Ecco   Batterv    Co.,   766 
Elbrcn  Meta'llising  Co.  (1915).  555 
Electrical    Supplies  Co.,    224 
Electrical  Wholesalers'  Federation.  663 
Electric  Lamp  Factors,  186 
Electrodes,  324 
Electro   Galvanizers,   53 
Elieson   Electric    Traction   Co.,   187 
Fallolite,  555 

Ferguson,  Pailin  &   Co.,  663 
Free   Wire   Light   Co.,   864 
Fuller's  Wire   and   Cable   Co.,   864 
(iardncr  &  Co..  B.  T.,  53 
Garsiang,  H.,  864 
General     Cable     Manufacturing     Co., 

766 
Goodwin  &    Co.,  S.,    118 
Gwalchinai    Electricity  Supply  Co.,   18 
Halliwcll   &   Co.,    766 
Hightield   Syndicate,  766 
Holme    Electric   Co.,  766 
Kaywright    Engineering   Co.,    224 
London   Telephone  (New  System)  Co., 

897 
Lvon  &   Wrench,  A.,  224 
Manlcv  &   Sandy   (1915),  441 
Mico,  803 
Midhurst    iS;    District    Electric    Suppiv 

Co.,  88 
Mid-Somerset      Electric     Supply     Co., 

441 
M-L.   Magneto   Syndicate,   294 
Newcastle  West  and   District    Electric 

Light  &'  Power  Co.,  555 
Newton    Brothers  (Derby),    441 
Nordisk    Electrical    Power    Co.,    832 
North    British    Electrical    Co..   897 
IVarn   &  Co.,   H.   L.    V.,  593 
Pearson's   Electric  Miners'  Lamp  Co., 

593 
Perfection    Light   Co.,   88 
Polden   &  Co..    F.,  699 
Poulsen     Wireless   Telegraph    Co.,    803 
Pullan    Engineering    Co.,   53 
K.ndio  Electric  Lamp  Co.,  555 
Rnybould    &    Co.,    W.    E..    118 
Robinson  &  Co.,    A.,   187 
Roto   Engineering  Co.    (Bradford),  479 
Salsbury   Co..   555 
Seear,  Scott  &  Co.,    441 
.Semple    &   Co.,   803 
Simplex    Sleeper  Syndicate,   734 
Smith  &   Mortimer,   324 
Southdown    Motor  Services,  832 
Sporry   Gyroscope  Co.,  187 
Spicer   &   Co.,    224 
Standard    Insulator  Co.,  224 
Standard      Woodwork     Manufacturing 

Co.,    18 
Strand    Electric    Supply   Co.,   53 
Sunlight    Manufacturing   Co.,   405 
Surrey    Electrical  Co..  324 
Synd.    D.  &  M.  (IloUister's    Patents), 

88 
Tungsten,  441 
Tyneside    Alloys.  699 
Wadebridgc   &    District    Electric    Sup- 
ply Co.,   53 
Wilson's   Patent  Noiseless  Winch  Co., 

324 

Nkw   Ei,ectrk'AT,  Devices,  Fittings  and 

Plant— 
.\dapter  for    small   cooking  apparatus, 

108 
"  Anianco  "      elpiriric      lighting      sets, 

887 
Anti-aircrafl   searchlight,   391 
Automatic    'amp    cell    charging    appa- 

r.itu«!,   247 
Bcnj.imin    h.ilf-watl   fittings.    648 


New  Elbctricil  Dkvicib.  Fittings  and 
Punt —  continued. 

Beuttell    fittings,    173 

"  Brilliant  "  suction  cleaner.  The,  430 

British    Thomson-Houston    automobile 

accessories,    756 
British        Thomson-Houston       electric 

fans,  613 
British  Thomson-Houston  "  Hje-Rcsi  " 

fittings,  95 
British      Thomson-Houston      half-vsatt 

fittings,  647 
British  Thomson-Houston  loom 

motors,  684 
Country  house  lighting  sets,  391 
Country   lantern,   95 
Credejida    electric    heating   and    \cnii- 

lation,  276 
Dictograph,  The,  469 
Direct-current   motors.    New.    172 
Ediswan  fan  and  "  Dimmer  "   switch, 

248 
Ediswan   half-watt    lamp   fittings,    142 
Electrically-driven        cloth         printing 

machine,  612 
Electrically-operated  carriage-drive 

gates.' 611 
Electric    lighting  of   ambulance    trains 

in    France,    613 
l-^lectro-mcdical   apparatus,    430 
Firadanac     mining     swilchgear,     The 

576 
General    Electric    Co.    explosion -proof 

switchgear,  468 
General  Electric  Co.   extensible  swing 

brackets,  207 
General    Electric   Co.    ironclad    house- 
service   set,    95 
General    Electric    Co.    opal   shades,   64 
Glassware     to     give     sunlight     colour 

value,   530 
Hand-grinding    machine,   Electric.   173 
Heating       surface       for       Lancashire 

boilers,   Extra,  379 
Henley   fuse-boxes.   108 
Higgs   motors,  544 
High-power,        high-pressure        water 

rheostat,   544 
Homonolith.  378 
H.O.   switch    lampholdcr,  849 
Igranic  electric  vc*hicle  controlleis,  378 
Immersion    heater,    173 
Inching  starter,   E.A.C,    141 
I  ndicator    movements,    888 
Interlocking    switch    plug,    143 
Ironclad    distribution    fuseboards,    208 
Ironclad  switch.   New,    9,    391.   647 
Jower's   protective   leakage   device.    63 
Kasenoid.  469 

Kitchen   in   Derbv.  An    electric,    276 
Ladder,    New,     173 
Lamp    suspension.   New.   10 
Lektrik  ceiling    roses,    142 
I-ock-out  contactor.   The,  718 
Magnetic  separator.    New,    142 
Mazdalux   reflectors.  380 
Naylorgraph,  The,  612 
Ozonair   water   steriliser,   820 
Paragon  earthing  cone,    173 
Parsons   paraffin    motor.  A,  530 
'*  Presto  "   hand-lamp,   208 
Quarter-turn    rod    coupling,    24S 
Railway  carriage   lighting.   810 
Railway    construction    lighting    [ilant. 

392 
Reactive-factor    meter,    64 
Reflector,   New  street   lighting,   63 
"  Refractor  "    globe,    Holophane,    9 
Renewing    tungsten   lamps,   821 
Rifle  flashlight,    143 
Rolling     mill,    An    electrically-driven, 

141 
Rotary  pumps,  379 
Roto-drum   pumps,   820 
Runbakcn  ignition  magneto.  The.  248 
"  Salford  "   switches.    Unit   system  of, 

10 
Scries  lighting  system.  A,  172 
Shop    window    reflectors,   577,    617 
Simplex    radiators.    208 
Spinning  extraordinary,  757 
Spring  inspection  fitting,  684 
Steering-wheel.       Electrically      he.Tted 

grip   for,    577 
Street    lighting    fitting,    109 
'*  Switch-off  "    labels.   888 
Ti'rminal     (or     portable     accumulator, 

719  .      " 

Tide   gauge,   810 
Tucker    tumbler  switch.    Nc,  849 
\'acuum   tubes   for  telephone  line  pro- 
tection,  544 
Variable      spec  J       A.C.       commutator 

motors,    576 
\'ority*s  fixtures,  108 
Weights   and   measures  computer,   378 
'*  Witton  "  field    regulators,   378 
"  Witton  "  handguard   cut-outs.  849 
"  Witton  "  main  regulator.  757 
"  Witton  "    multiple    switch    starters, 

821 
"  Witton  "         tramway  sectioning 

switch.    684 


New    South    Wales   Government    power 

station.  The,   103 
New    York     Show,     Electric    cars    and 

accessories  at  the,   231 
New   York,    The    new    turbine   plant    of 

th(»   Intcrborough  Co.,  840 
New   Zealand,   613.  687 
New    Zealand.  Trade  of.   41.  57 
New  Zealand.   Water-Power  in,  861 
Nigeria,    British   tr.ndc  with.   356 
Nile,     An     electrical      bridge    over     the 

Blue.   .'■.52 
Nitrogen   furnaces.  Electric,    166,  191 
Nitrogen.    Norwegian,  127 
Norway,  177 

Norway,  Foreign  ronrc<isJons  in,   937 
Norwegian  aluminium  industry.  The.  17 
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BITUARV- 


Adams,    Prof.    W.   (i.,  joj 

Albright,    J.    F.,    IS 

Allen,  W.  E.,  18« 

Anson,    J.   W.,    8% 

IJulloch,   \Vm.,  223 

Bonnelt,    C,   864 

Byng,  Sec. -Lieut.   II.  G.,  rU3 

Chapman,    E.,    2.")j 

Charlton,  T.,  896 

Cla.xton,   R.   H.,  ■i'.ll 

Cloete,    B.,   734    ' 

Crossley,    Lieut.    Brian,    758 

Davy,   M.    G.,   76« 

Donald,  J.  A..  294 

Drake,   A.,    699 

Drummond,   A.   I..   I:.,  JG4 

Dugdale,    R.,  324 

Fall,   D.,   699 

Farmer,    F.    W..    294 

Ford,   H.    H.,  803 

Franklin,    \Vm.,    093 

Friedrichs,    H.    F.,   699,   734 

Garbutt,    H..   364 

Godby,  H.    A.,  403 

Gordon,    W.,    803 

Gorer,  699 

Hawkins,  H.  C,  699 

Hiller,    Herr  M.,  553 

Hoare,  C.    E.,  864 

Holliday,   C,   324 

Hollingworlh,    Lieut. -Col.  Geo.,  441 

Honison,    J.,   53 

Ickringill,  A.  J..  223 

Jent,  M.  H.,   663 

Jones,    Dr.   H.    L.,  517 

Keen,  A.,  323 

Lamb,  Sir  J.   C,   517 

Lawson,  Sir  A.  T.,  832 

Lawson.    F.  W..  323 

Lege,   M.  Jean  .\.,   5.'J3 

Leonard,    H.    W.,   403 

Ljungberg,  E.   J.,  593 

Long,    W.,    294 

Lowe,    F".,  864 

MacLcllan,    J.   A.,    593 

Martin,    M.    P.,   766 

Matthews,    G.,   294 

Matthews.    H.   M..    592 

Maurice,   G.,  699,  733 

Mcllveen,  W.  O.,  833 

Medwav,  M.   T.,  478 

.MoHett',  Sec-Lieut.   J.  L.,  405 

Morton,   \V..    155 

Naylor,    J.    S.,    699 

Page,    Major  S.  Flood,  535 

Pearson,    F".   S.,    699 

Pollard,    405 

Proctor,    J.   W.,  294 

Rathrnau.    Herr    E.,    896 

Ritchie,   R.   O.,    1«6 

Robinson,    ProL    II..    478 

Smith,   D.,    555,   593 

Smith    Savillc,    R.    W.,   K)2 

Stegman,   G.,   53 

Stokes,  M.,   88 

Sumner,    F..   18 

Swinyard,    T..    403 

Toon,   Lance-Sergt.    I-'r.nnk,    118 

Traynor,   M.,   294 

Tresilian,    R.   S.,    803 

Tuke.    R.,    517 

Vignoles,    L.    U.,    555 

Waddon,  J.P.,  J.  H.,  223 

Walmeslev,  J.,   896 

Whensa-Nicholl,    C.    18 

Whittaker.  E.,   832 

Woolcombc,   B.   N.,    323 

Wright,   J.,  88 

Officul   Returns— 
Abingdotl   Electric  Supply  Co.,  8S 
.Adelaide  Electric  Supply  Co.,  364 
.Mtrincham   Electric  Supply,  864 
.'\mazon  Telegraph   Co.,    153 
Atlas  Carbon  and  Battery  Co..  864 
Auckland  Electric  Tramways  Co.,  441 
Auto-electric  Transmission,  699 
Barbados     Electric     Suppiv     Corpora- 
lion,  734 
Bastian  Meter  Co.,  864 
Beck  &  Moss,  864 
Birkdale  District  Electric  Supply  Co., 

864 
Bishopscastle  Electric  Light  &  Power 

Co.,  334 
Blackwell  &  Co.,  R.   W.,  364 
Bombay  Electric  Supply  &  Traniwa\s 

Co.,  294 
Bournemouth    and     Poole    Electricity 

Supply  Co.,  833 
Bourton-on-the-Walcr     Electric    Light 

and    Power  Co.,  255 
Brilliant     Arc    Lamp    &    Engineering 

Co.,  119,  441 
Brilliant  Sign  Co.  (1907),  767 
British   Battery  Co.,    767,  897 
British    Electric    Automatic   Machines, 

699 
Briiish  Electric  Transformer  Co.,  833 
British    Insulated    &    Helsby    Cables, 

833 
British  L.  M.  Ericsson  Manufacturing 

Co..  699 
British   Mica  Co.,  864 
Bromley     (Kent)    Electric    Light    and 

Power  Co.,  803 
Brompton   and  Kensington   Electricity 

Suppiv  Co.,  833 
Burmah  £lcctric  Tramways  &  Light- 
ing Co.,  364 
Burnham    &    District    Electric  Supply 

Co..  25.'! 
Cambridge   Electric   Suppiv   Co.,   441 
Carrara-Pcrsilia  Fli-ctric  I^ailwny   and 

Power  Co.,    405 
Carville  Sit.-  &   Power  Co.,  441.   556, 

734    664 
Charing    Crosi.     \Vc.<l    End    &    City 

Elei'tricily  Supply  Co.,   625 
Chelsea  Electricity  Supply  Co.,  803 


OmauL  Rbosjis— <««(iiu>cd. 

City  of  London  Electric  Lighting  Co., 

803 
City    of   Oxford     Electric   Trainvva\s, 

119 
Coast   Development   Corporation,  553. 

767 
Coatbridge  and   Airdric  Electric  Sup- 
ply Co.,  18,  155 
Cordoba     Light,    Power    &     Traction 

Co.,  294 
Corona   Lamp  Works,   479 
Costa  Rica  Electric  Light  &   Tracliuii 

Co.,  294 
County    of     Dorset     Electric     Supplv 

Co.,  441 
County     of    London    Electric    Suppiv 

Co.,  833 
Creed,  Bille  &  Co.,  354 
(-'•ryselco,    803 
Cunningham,   18 
Curtis  &  Co.,  405 
Derby    Lamp   Works,  555 
Direct    Spanish    Telegraph    Co..    625 
Drake   &    Gorham.  187 
Duram,  833 
E.istern    &    South    African    Telegraph 

Co.,' 833 
East    India  Tramways  Co.,    187 
Edison   .Accumulators.  405 
Electrical    (InsUllations).    18 
Electrical    Distribution    of    Yorkshire. 

803 
Electric  Reduction   Co.,  441,  593 
Electric  Zinc  Co.,  699 
Electro-Mechanical  Brake  Co.,  89,  324 
Ely  Valley  Lighting   Co.,  89 
E.  S.  Co.,  364,    402 
Ferranti,   334 
Flather  &  Co.,  555 
Flexible   Wheels,  441 
Foster  &   Co.,  H.  F.,   556 
l''oster  &    Pullen,  767 
I'"oster   Engineering  Co.,  294,  405 
Frinton-on-Sea    and     District    Electric 

Light  &   Power  Co.,  89 
General   .Accessories  Co..  89 
Gosport  and  Alverstoke  Electric  Light- 
ing Co.,  224 
Harrow   Electric  Light  &  Power  Co., 

734 
Hellyar  &   Sons,   699 
Henley's      Telegraph      Works      Co., 

W.  T.,  625 
Holophane,  294 

India-Rubber,  Gutta-Percha   and  Tele- 
graph Works  Co.,  441 
Isle  of  Wight  Electric  Light  &  Powei 

Co.,  734 
Jarrow    and     District    Electric    Trac- 
tion Co.,   699 
Keith   &    Blackman  Co..  J..    118.   119. 

803 
Kensington    and    Knight.vbridge    Ekt- 

tric  Lighting  Co..  699 
Kesnor  &  Co.,  T..  187 
Kingolite  Co.,   832 
Lamp   Manufacturing   Co..    556 
London   Electric  Suppiv  Corp..   .53(i 
.Madras  Electric  Tramways  (I904I.  833 
Mather  &  Piatt,   699 
Maud    &  Turner,   89 
Maxim    Lamp  Works.  89.  118 
Melton   Mowbray    Electric  Light  Co.. 

699 
Metropolitan  Electric  Suppiv  Co..  833 
Midget   Lamp    Co.,   593,   803 
Mond  Nickel  Co.,  294 
Monte  Video   Telephone   Co..    187 
Montreal  Tramways  &■  Power  Co.,  536 
Musselburgh    and      District     Electric 

Light  &  Traction  Co..  119 
National  Telewriter  Co..  364 
Navaltum.    864 
Naylorgraph.  479 

Newcastle  and   District  Electric  Light- 
ing Co.,   699 
Newcastle-upon-Tvne    Electric    Suppiv 

Co.,   405,  479 
Newtons,  734 
Northampton   Electric  Light  &   Power 

Co.,  803 
Nortli-Eastern   Electric   Smelting   Co., 

.J3,  699 
Northwich   Electric  Supply  Co..  833 
Notting     Hill     Electric    Lighting    Co.. 

625 
Novelty  Construction  Co..  734 
Oriental    Telephone    &    Electric    Co.. 

155,  699 
Oswestry    Electric  Lighting   S:   Power 

Co.,  734 
Ozonair,  897 

Perfect    Burglar   Alarm   Co..   224 
Pernambuco  Tramwavs  &  Power  Co., 

18.  734 
Phoenix    Electric   Healing  Co.    (1914). 

734 
Priptcx   Accumulator   Co..    119 
Prismatic    Art    Sign,   119 
Provincial    Tramways  Co.,  224 
Rnilless    Electric    Tr.iction   Co..  2.W 
Rangoon  Electric  Tramwavs  &  Suppl\ 

Co..  4a5 
Rawtings   Bros..   803 
Resisto-Eleclrical'  Manufacturing   Co  . 

699 
Rhondda  Tramwavs  Co..   53,  479 
Rovce,  88 

St.'  Helens  Cable  &  Rubber  Co..  234 
St.     James'    and     Pall    Mall    Electric 

Light  Co..  441 
.Sax  »  Co.,  J..  53 
Scvcnoak«     and      District     Electrictlv 

Co..  555 
Shcerness  and  District  Electric  Power 

and  Traction  Co.,  294 
Shtpston  Electrical  Co..  324 
South    Metropolitan    Electric  Light  & 

Power  (>)..  897 
Sp.ignolclli.  1.55 
Spencer.  J..  294,  324 
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Official  Returns— ^on/iftued. 
Spensers,  155 

Steam  Electric  Lamp  Co.,  53 
Stella  Conduit  Co.,  734 
Sterling    Telephone    &    Electric    Co., 

405 
Suffolk  Electricity  Supply  Co.,   88 
Sun   Electrical  Co.,  294.  334 
Suppliers'  Construction  Co.,  324 
Telegraph     Construction    &    Mainten- 
ance Co.,  556 
Telephone    Company    of    Egypt,    155, 

625,  603 
Telpphone  Development  Co.  {1912),  53 
Torquay  Electric  Light  &  Power  Co., 

255' 
Torquay  Tramwavs    Co..    118,    734 
Turner's:  Co..  G.'  H.,   555,   699 
United  Electric  Car  Co,,  255 
Universal  Cheap  Cables,    767 
Universal    Electric  Contracts,  53 
Veritys,  118 
Wadebridge      and      District      Electric 

Supplv   Co.,    155 
Walsall    Electrical   Co.,   255 
Wardle   Engineering   Co.,  89 
Waste  Heat  &  Gas  Electrical  Genera- 
ting Stations,   635 
Wellingborough    Electric  Supplv    Co., 

294 
Westminster  Electric  Supply  Corpora- 
tion, 441 
Wycombe  Borough   Electric  Light  and 
Power  Co.,  767 

Oil-electric  barges,  712 

Oil  fuel  difficulties,  Petrograd  electric 
station,   733 

Ontario  Hvdro-electric  Commission,  l"hc 
report  "of   the.    873 

Organisation,    Industrial,    385 

Output  and  cost.  Load  factor,  by  C.  A. 
Baker,  775.  808,  841 

Output,   Increasing    the,  813 

Ovens,  Economic  operation  of  electric, 
by   P.   W.    Gumaer.   871 

Ovens,  Thermal  insulation  tests  of  elec- 
tric, 762 

Overseas  trade,  \\"ii-e  manufacturers  and 
development  of  the,  536 

Oxygen,  Electrolytic   production  of,  203 


P.ANAMA  Canal    locks,  Electric  tow- 
ing system  for  the,  464 

Pakiiamentarv— 
Aberdare  tramways.  649 
Dewsbury  Corporation   Bill.  591 
Doncaster  Corporation  Bill,  Sfi,   185 
Electric     I.ij;hting     Provisional    Order 

(No.    2^   3111,^683 
Electric  R.iilways  (Facilities)  Bill,   683 
Expenditure    under    electrical    Private 

Bills.  73 
Halifax   Corporation  Bill.  614 
Irish    Electric  Lighting  Orders,   683 
Lincoln   Corporation    Bill,  683 
London    Countv    Council's    Tramways 

Bill,  293 
London   Electric   Supply,  254 
London    Electric    Supply    (No.   2)   Bill, 

293 
Opposition  to    Private    Bills,    254 
Petitions,  293 

Plymouth  Corporation   Bill.  683 
Second   Readings.  293.    323 
Sheffield    and    Rotherham    Tramwavs. 

591 
South    Shields    Corporation     Bill.    86. 

185.  614 
Standing  Orders.  86.  185,  354,  293 
Yorkshire  Electric   Power  Bill,  649 

Patent  application.    144,  790 

Patent  restoration,  652 

Patents  and  alien  ciumies.  29.  136.  185, 
222.  255.  288,  321,  363,  402,  438, 
552,  662.  727,  830.  861 

Patents  in  1914.    499 

Patents,  New.  and  Published  specifica- 
tions, 32.  64.  96.  128,  164,  200,  236, 
272,  308,  344.  3S4.  424.  460.  496. 
532.  568,  604.  640.  676.  712,  748, 
780,  812,   844,   876.  908 

Patents  owned  by  alien  enemies,  Elec- 
trical, 271 

Patents,   Tungsten   wire.  373 

Peru,  Import   trade  of,  903 

Petrograd  electricity :  Proposed  mono- 
poly, 955 

PetrtJgradl  electric  station :  Oil  fuel 
difficulties.   733 

Philippine   Islands.  824 

Photographers.  A  lesson  to.  554 

Pliotron  in  wireless  telegraphy  and  tele- 
phony.  The,   753 

Pocket    torches,  363 

Point  Five  tariff.  The  practical  result 
of  the,  bv  A.  S.  Blackman  and  T. 
Roles,  853,   903 

Policy  announced,  A  Government.  713 

Polyphase  commutator  machines  and 
their  application,  by  N.  Shuttle- 
worth,  344.   302 

Portable  electrical    workshops,    17 

Port  Glasgow  from  Greenock,  The  elec- 
tricity supply    to,  389 

Potentiometer  rheostats,  and  rheostats 
with  protective  resistance,  by  L. 
Boothman,  427 

Power  from  sawdust,  552 

'*  Poweriul  lights  "  defined,   322 

Power  house,  Temperature  measure- 
ment in  a  modern,  by  Chas.  S. 
Jeffrey,  523 

Power  measurement  by  the  two-watt- 
meter method,  Correcting  errors  in, 
562 

Power   on   the  Rand,  Electric.  569 
Power  plant  testing,  by  W.  M.  Selvey. 

669 
Power    station,    The    N.S.W.    Govern- 
ment, 103 


Power    supply    of    the    Central    Mining 

Rand  Mines  Group,  The,    by  j.    H. 

Rider,  585.  633.   670,   705,   745,   77U 
Precipitation   of  smoke  and   fumes.  The 

electrical,   679 
Preferential  rates,  86,  99,  438,   499 
Prentice  "  Lightning  "  cooker,  The,  617 
Press,  Engineers  and   the   technical,  202 
Press,  Tile  engineering  trade  and  tfie,  210 
Pressure    wave    in   electrical    machinery, 

The    shape    of    the,    by    Dr.    S.    P. 

Smith  and   R.    S.    H.  Boulding,  195 
Prices,  Advances  in,   393,   433,  681,    687 
Prices,  L.C.C.  contract,   653 
Prices  to  profits,  1  he  relation  of  supply, 

253 
Pritchett  &   Gold   and    Electrical    Power 

Storage  Co.,   855 
Private    arrangements,  14,  76,    111,  144, 

178.    393,    473,    479,   511,   616,   652, 

688.  723,  789,  855,  889 
Professional  Conduct,  846 
Quackery,  War  and,  847 

PiocxEDiNoa  OF  Societies  and  Institu- 
tions— 

Automatic  protective  switchgear  for 
alternatmg-current  systems,  by 
E.  B.  Wedmore,   37,  '93,   456 

Bell  signalling  in  collieries,  Electric, 
by  T.  G.    Watts,  30 

Bombay  hydro-electric  scheme,  The, 
bj    A.   Dickinson,  657,   707,  780 

Breakdowns,   Diesel   engine,   456 

Breakdowns  in  colliery  electrical 
plant,  by    L.  Foster,  198 

Cables,  by  C.  J.    Beaver,  230 

Cab  signals  on  British  railways,  by 
V.  L.  Raven.  125;  by  \V.  A. 
Stanier.    161;    by    W.   Willox,   160 

Collieries,  Electric  bell  signalling  in, 
by  T.  G.  Watts,  30 

Commissioners,  Scientific  and  tech- 
nical,  by  W.   P.  Digby.  819 

Commutator  machines  and  their 
application.  Polyphase,  by  N. 
Shuttleworth,    244,  302 

Cooking  (Point  Fives),  Electric  heat- 
ing and,  197 

Cooking,  Electric  heating  and,  by  R. 
Weaving,  280 ;  W.  R.  Cooper, 
417.   528,  567 

Diesel    engine   breakdowns,   456 

Electrical  driving  in  the  woollen 
trade,  by  J.  F.  Crowley,  6 

Electricity  applied  to  mining,  bv 
C.  P.  Sparks.  340.  375.  419,  454. 
491 

Engineering,  Training  for  the  indus- 
trial side  of,  bv  A.  P.  M.  Flem- 
ing, 337,  374    " 

Field  coils.  Distribution  and  rise  of 
temperature  in,  by  Prof.  M.  Mac- 
lean, D.  J.  Mackcllar,  and  R.  S. 
Begg,    279 

I'urnaces,  Electric  steel-making,  by 
T.   D.    Robertson,  233 

Generating  plant,  Private,  by  A.  II. 
Dykes.  631 

Good  lighting  and  its  effects,  bv 
V.    H.    Mackinney,    610 

ll.irdening    of   metals.    The,    128 

Heating  and  cooking.  Electric,  by  R. 
Weaving,  280;  W.  R.  Cooper, 
417.  528.    567 

Heating  and  cooking  (Point  Fives), 
Electric.    197 

India,  Electric  power  in,  by  H.  R. 
Speyer,  774,   807 

Industrial  side  of  engineering,  Train- 
ing for  the,  bv  A.  P.  M.  Fleming, 
337.  374  ' 

Institution  of  Electrical  Engineers: 
Annual  leport,  747;  Annual  meet- 
ing.   812 

ItistitutioT  ol  Electrical  Iingineers 
(Yorkshire   Local   Section),    7 

Iron.  The  magnetisation  of,  by  J.  S. 
Nicholson,   109 

Lamps,  The  practical  rating  of  elec- 
tric incandescent,  by  F.  W.  Will- 
cox,    457 

Lighting  and  its  effects.  Good,  by 
V.    H.    Mackinney,  610 

Magnetisation  of  iron,  The,  by  J.  S 
Nicholson,  109 

Main-line  signalling  on  railways,  by 
W.  C.  Acfield,  565 

.Measurement  of  wireless  signals,  bv 
Prof.   E.  W,  Marchant,  636 

Metals,   The    hardening   of.  128 

Mining.  Electricity  applied  to,  by 
C.  P.  Sparks,  340,  375,  419.^4, 
491 

Modern  methods  of  electrical  wiring, 
by   D.  S.  Munro,  266 

Municipal    service.    The    use    of    elec- 
tric   vehicles    in,   by    F.   Ayton,   904 

Point  Five  tariff.  The  practical  result 
of  the,  by  A,  S.  Blackman  and 
T.  Roles,  853,  903 

Polyphase  commutator  machines  and 
iheir  application,  by  N.  Shuttle- 
worth,  244.    303 

Power  plant  testing,  by  W.  M.  Sel- 
vey, 669 

Power  supply  of  the  Central  Mining- 
Rand  Mines  Group,  The,  by  J. 
H.  Rider.  585,  633,  670,  705,  745, 
779 

Pressure  wave  in  electrical  machinery. 
The  shape  of  the,  bv  Dr.  S.  P. 
Smith  and  R.  S.  H.  Boulding,  195 

Private  generating  plant,  by  A.  H. 
Dykes,   531 

Railways,  Cab  signals  on  British,  bv 
V. 'L.  Raven,  125;  by  W.  A. 
Stanier,  161;    by  W.   Willox.  161 

Railways.  Main-line  signalling  on,  bv 
W.  C.  Acfield.  565.  599 

Rand  Mines  Group,  The  power  supply 
of  the  Centra!  Mining-,  by  J.  H. 
Rider,  585.  633,  670,  705,  745,  779 


PROCUDlNCa    OF    SOOUTIU   AND    IN8T1TU> 

TiONS — continued. 

Rating  of  electric  incandescent 
lamps,  The  practical,  by  F.  W. 
Willcox 

Result  ol  the  point  five  tariff.  The 
practical,  by  A.  S.  Blackman  and 
T.  Roles,  853,   903 

Rontgen    Society,    The,   209,   383,    818 

Scientific  and  technical  commissioners, 
by  W.    P.    Digby,   819 

Searchlights,  The  development  and 
application   of,  163 

Shape  of  the  pressure  wave  in  elec- 
trical machinery,  The,  by  Dr. 
S.  P.  Smith  and  R.  S.  H.  Bould- 
ing,  195 

Signalling  in  collieries,  Electric  bell, 
by   T.  G.    Watts,  30 

Signalling  on  railways.  Main-line,  by 
W,  C.    Acfield,    565.  599 

Signals^  Conditions  affecting  the 
variations  in  strength  of  wire- 
less, by  Prof.  E.  W.  Marchant, 
267,   276 

Signals  on  British  railways.  Cab,  by 
V.  L.  Raven,  135;  by  W.  A. 
Stanier,   161;    by   W.    Willox,   161 

Solar  energy,  Utilisation  of,  by  A.  S. 
E.   Ackerniann,  675 

Steel-making  furnaces.  Electric,  by 
T.    D.   Robertson,   233 

Switchgear  for  alternating-current 
systems.  AuLomatic  protective,  by 
E.    B.    Wed  more,   37,   92,    456 

Telephone  troubles  in  the  Tropics, 
by  W.  L.  Preece,  508,  561 

Tempeiature  in  field  coils.  Distribu- 
tion and  rise  of,  by  Prof.  M.  Mac- 
lean, D.  J.  Mackcllar,  and  R.  S. 
Begg,   279 

lesting.  Power  plant,  by  W.  M. 
Selvey,  669 

Train  dispatching  bv  wireless,  by 
L.    B.  Foley,  603  ' 

Training  for  the  industrial  side  of 
enginceiing.  by  A.  P.  M.  Flem- 
ing.  337,  374 

Tropics,  Telephone  troubles  in  the, 
by  W.    L.   Preece,  508.  561 

\'ehicles  in  municipal  service.  The 
use  of  electric,  by  F.  Ayton,   904 

Visibility,   Practical   aspects   of,  748 

Water-power,  Utilisation  of,  by  "  A 
Surveyor,"  493 

Wave  in  electrical  machinery.  The 
shape  of  the  pressure,  by  Dr. 
S.  P.  Smith  and  R.  S.  H.  Bould- 
ing   195 

\\'ireless  call  devices,  by  L.  B,  Tur- 
ner,   817 

Wireless  signals,  Conditions  affecting 
the  variations  in  strength  of.  bv 
Prof.    E.    W.    Marchant,    267.    276 

Wireless  signals.  Measurement  of.  bv 
Prof.    E.  W.   Marchant,   637 

Wireless.  Train  dispatching  bv.  bv 
L.  B.  Foley.  602 

Wiring.  Modern  methods  of  electrical, 
by   D.  S.    Munro.  266 

Woollen  trade.  Electrical  driving  in 
the,   by   J.   F.  Crowley,  6 

Profession,   Technical   teaching  as  a,  by 

"  A  Teacher,"  68 
Profits,    The    relation    of    supply    prices 

to,  253 
.  Projectiles       by      A.C.       electromagnet, 

Locating.    711 
Projectors,      Searclilight,      bv      C.      W. 

Denny.  348.   413 
Promotion   of   the   cleclrical    tiade,   The, 

38 

Pkospectuses— 
Cornwall  Electric  Power  Co.,  The,  805 
South   Metropolitan  Electric  Light  and 
Power  Co.,  805 

Prosperity    week,   Elei^trical,   593 

Publicity — the  soul  ol  business,  by  E 
P.    Bennett.   674 

Puget  Sound  lines  of  the  Chicago.  Mil- 
waukee, and  St.  Paul  Railway. 
3,000-voIt  D.c.  electrification  of  the, 
231 

Purification  of  coal  gas.  Electricity  in 
the,  69 


RADIOSCOPIC    process    for    localis- 
ing  bullets,  A  new.  669 
Radium,    154 

Radium    factory,   Scottish,  438 
Radium  hospital,  B3 
Rail   manufacture   in  Australia,   72 
Railway    collision.   The    Smithy   Bridge. 

749 
Railway   levitated.    A,   87 

Railway    Notes — 

.Argentina,    113 

Australia,  284.  396 

Brighton    Railway    electrification.    285 

Buenos  Aires  Underground  Railway. 
113 

Canada,  2-85 

Chile,  396 

Clayton-le-Moors,   218 

Continental.  49,  83,  151,  180,  285, 
620,  760 

Glasgow,  114 

India,  181 

Italy,   49.   83.    151 

Lancashire  &  Yorkshire  Railway  elec- 
trification,   251 

London,   181,  219,  251.  690 

London  Electric  Railway  Companies' 
Facilities  Bill,    725 

Mansfield.  251 

Nelson.  655 

North-Eartern  Railway  electrification. 
251 

North  London  Railway  electrifica- 
tion, S19 


Railway  Noizs— continued. 

North-Western    electrification,    319 

Norway,  180 

Quarry  Bank,   858 

Post  Office  Tube  flooded,   549 

St.    Helens,  84 

South    Africa,  219 

South  Western   Railway  eleclrification. 

319 
Spain    760 

Switzerland,   2S5,    620 
United   States.    49,   792 
Venezuela,  725 
West    Susses,  87 

Railway,    The  Swedish    iron    ore,  439 
Railways,    Cab    signals    on    British,    by 

V.      L.     Raven.     125;     by     W.     A. 

Stanier,   161;    by   W.    Willos,   161 
Railways.    Main-line    signalling    on,    by 

W.'C.  .Acfield,  565,  599 
Rand,  Anti-German    riots  on    the,  862 
Rand,    Electricity   on    the,   327 
Rand,   Electric    power   on  the,  569 
Rand   Mines  Group,   The    power  supply 

of    the   Central    Mining-,    by   J.    H. 

Rider,   585,    633.   670,    705,  745,   779 
Rat,    A    too-enterprising,   552 
Rates,  Preferential,  86,   99.  438,  499 
Rathenau    foundation,    A,   322 
Rating,  Electric  lighting  authorities  and 

the    law  of,   102.    133 
Rating    of   electric    incandescent    lamps. 

The    practical,    by    F.    W.    Willcox, 

457 
Rational   rating    fur    filament  lamps,  by 

S.    M.   Powell.  631 
Kays.    New,   831 
Reactances,   Feeder.  363 
Recruiting.     Central    station    men    and, 

624 
Rectifier,  The  Kenotron.    643.   644 
Regent   Palace    Hotel,  The,  879 
Regulation    of  a   hydro-electric   plant   in 

India.  Hand,  by  J.  W.  Meares.  275 
Reinforced    concrete.   81 
Relatives,  Electricity  committee-men  and 

their,  662 
Relief    measures    taken    by    Berlin   elec- 
trical  engineers,   87 
Resistances,      Some      notes     on      shunt 

regulating,    by   T.   Carter,   716,   752. 

800 
Responsibilities  of  directors,   814 
Restraint   of   trade.   536 
Result    of    the     Point     Five     tariff.    The 

practical,    bv   A.    S.    Blackman    and 

T.  Roles,  863 
Review  of  1914,   1 

Reviews— 

Alternating  current  electricity,  by  W. 
H.  Timbie  and  H.  H.   Higbie.  177 

Aluminium  :    Facts   and   figures,   12 

American  Electricians'  Handbook,  bv 
T.  Croft,  598 

.\merican  Handbook  for  Electrical 
Engineers,   by    H.   Pender,  598 

Anleitung  zum  Bau  Elektrischer 
Haustelegrapheii  Telephon  Kon- 
trol   und  Blitzableiter  Anlagen,  44 

Annuaire  de   TElectricit^.    356 

Annuaire    Ppur  I'An   1915,   581 

Boilers,  feconomisers  and  Super- 
heaters, by  R.  H.  Smith,  525 

British  Standard  Specification  for 
Portland  Cement.    546 

Brown's  Marine  Electrician  for  Sea- 
going Engineers,  bv  A.  E.  and 
A.   H.   Larkman.   280 

Business  Prospects  in  India,  bv  A. 
T.  Stewart,  432 

Business  Prospects  in  Russia,  by  A. 
T.  Stewart.  394 

Clock      Repairing     and     Making,     bv 

F.  J.    Garrard,   490 

Colliery   Manager's    Pocket  Book   and 

Diary    for  1915.  214 
Drawing  for  Electrical    Engineers,  bv 

G.  W.   Worrall.  526 

Dynamo  and  Electric  Motor  Building, 
by  A.   H.  Avery.   490 

Electrical  Engineering  in  India,  bv 
J.  W.  Meares,  823 

Electrical  Engineer's  Diary  for  1915. 
76 

Electrical  Practice  in  Collieries,  bv 
b.    Burns,   561 

Electric  Bells,  Alarms  and  Signalling 
Systems,  by  H.  G.  White.  800 

Electric  Cooking.  Heating,  Cleaning. 
etc..  by  "  Housewife  '*  (Maud 
Lancaster),    205 

Electric  Furnace.  The.  bv  Dr.  A. 
Stansfield,   823 

E!*H:tric  Mine  Signalling  Installations, 
by  G.  W.   L.  Paterson.  860 

Electric  Wiremen's  Work,  by  J.  H. 
Havelock,  44 

Electron  Theory  of  M.itter,  The,  by 
Prof.  O.   W.  Richardson.  560 

Engineer's  Year-Book  of  Formula . 
Rules.  Tables.  Data,  etc.,  bv  H. 
R.  Kempe.  316 

Experiments,    by    P     E.   Edelman.  400 

First    Principles   of   Production,   617 

High-speed  Telegraphy,    111 

How  to  Cook  by  Electricity,  by  A. 
Cross  and   A.   Waterman,   723 

Key  to  the  London  Telephone  Direc- 
tory, 581 

Kinematograph  Yea*-  Book,  Diary  and 
Directory   for    1915,  76 

Laboratory  Course  in  Electro- 
chemistry,   by   O.    P.    Watts,  _599 

Light,  Radiation  and  Illumination. 
by  P.    Hogner,  45 

Lockwood's  Builders'  and  Contrac- 
tors'   Price-book,    214 

Logarithm  Table.  Improved  Four- 
Figure,  by  G.  C.  McLaren.  652 

Magnets  and  Electric  Currents,  by 
J.  A.  Flemine,  76 
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Reviews — continued. 

Micrometers,  by  A.  W.  Marshall  and 

G.  Gentry,  789 
Model    Answers  to  Test    Questions   in 

Wireless  Telegraphy,   860 
Model  Power  Boats,  by  E.  W.  Hcbbs, 

651 
Mofse,    Samuel    F.    B.  :    His    Letters 
and    Journals,    by    E.    L.    Morse, 
489 
Motion      Picture     Operation  :      Stage 
Electrics  and   Illusions,   by    H.  C. 
Horstman     and     V.    H.    Tousley, 
205 
Polyphase  Currents,   by  A.    Still,  799 
Practical       Electrician's      Pocket-book 

and   Diary,    47 
Practical    Engineer    Electrical    Pocket- 
book   and    Diary,   177 
Principles    of  Electrical    Measurement, 

by  A.  W.    Smith,  526 
Raid's   Handy    Colliery  Guide,   652 
Sell's    Directory    of    Registered    Tele- 
graphic   Addresses,    283 
Spon's       Architects'       and       Builders' 

Pocket  Price  Book,  214 
Submarines,  Torpedoes  and  Mines,  by 

W.  E.   Dommett,  581 
Tables     Annuelles    de    Constantes    et 

Donn^es    Num^riques,    432 
Telegraphy — Preece    and      Sivewright, 

revised  by   W.  L.    Preece,  401 
Test     Questions      in     Wireless     Tele- 
graphy,  44 
Underwar,  The,  bv  A.  G.  Whyte  and 

T.  C.    Elder,  560 
Universal      Electrical     Directory,     546 
Whitaker's  Almanack  for  1915,  12 
Willing's  Press   Guide   for  1915,  76 
Wireless  Telegraphy,   by    R.   Stanley, 
400 
Rheostatic  control  of  separately   excited 
generators.   The,   by    L.    Boothman, 
673 
Rheostats,    and    rheostats     with    protec 
tive    resistance.     Potentiometer,    by 
L.    Boothman,   427 
Rifle    League,    Electricity    Supply,    118 
Rifle  ranges.  Miniature,  476 
Riots   on    the    Rand,    Anti-German,    862 
Renlgen  Society,  The,    209,  383,  818 
Ropeway      for     automatic     disposal     of 

ashes,    Aerial   wire,   502 
Roumanian     petroleum     industry,    Elec- 
tricity  in    the,  590 
Rubber,  35,  132,  239.  347,  462,  570,  678, 

783.   878 
Rules        for         electrical         machinery, 

B.E.A.M.A.   standardisation,   742 
Rules,    Standardisation,   714 
Russia,  13,  263,  346,   824 
Russia     and     electric    lamp    production, 

347 
Russia  and    German  firms,    99 
Russia    and     municipalisation    of    elec- 
tricity, 477.  640,  861 
Russia,    Electric   meters    in,    394 
Russia,     German    electrical     concessions 

in,    605 
Russia,  Lead    scarcity    in,  733 
Russian    architects    i  nd    electricity,    55H 
Russian    churches.    Ban    on    electricity 

in,    354 
Russian  copper  production  in  1914,  552 
Russian     Customs     duties     on     electro- 
technical  products  and  on  their  raw 
materials,   563 
Russian  electrical    affairs :    German    in- 
fluence   in   the  past,  101 
Russian     electrical     industry :     German 

control,  807 
Russian  electrical  trade,  215,  394 
Russian    equivalent   tables,   316 
Uussian    Government    and    German    in- 
terests in  supply  works,   The,  570 
Russian   hydro-electric  power,    440 
Russian   manufacturing.    The   promotion 

of,   347 
Russian    market.    An     Italian    view    of 

the.   617 
Russt4n  market,   Tl'e,  313 
Russian    trade  and  electrical   prospects, 

415,  452 
Russia's    copper    production,    57 
Russia's  importation  tf  electrical  good";. 

238 
Rust,    Removal  of,   764 

SALFORD   electricity  works,   Recent 
developments  at  the,  79 
Sawdust,    Electricity    from,    154,   552 
Science   and   finance.   Industry,    497,  501 
Science,  The   mobilisation  of,  497,  846, 

862 
Scientific    and    technical    commissioners, 

by  W.  P.  Digby,  819 
Scotland,    Electrical    industry    in.    4C 
Searchlight   plant,  A   motor,    773 
Searchlight  proje-tors,  by  C.  W.  Dennv, 

348,    413 
Searchlight   projector.   The  Beck,  671 
Searchlights,     The      development      un'^ 

application   of,    163 
Selling   side   of  eltctricity   supply  :    I.— 

Showroom    windows,    381;    II. — An 

iron    campaign,  388 
Seville,    177 

Shanghai,   Electrical  progress   in,    896 
Shape  of  the  pressure  wave  in  electrical 

machiiery.    The,     by      Dr,     S.      P. 

Smith   and    R.  S.    H.    Boulding,   195 

195 
Showroom  windows,  The  selling   side  of 

electricity    supply :    381 
Shunt      regulating      resistances.      Some 

notes   on,    by    T.    Carter,    7IC.    7G2. 

800 
Siam,   12,  393.  601  _ 
Siam,      The     electrical      trade      of,     bv 

'*  L.  A.  de    M.,"  241 
Sick  pay.  Municipal    employes*,  384 
Signalling  M   the  "  Mechanicals,"  Cab-, 

97 


Signalling  in  collieries,  Electric  bell,  by 
T.  G.  Watu.   30 

Signaling  on  railways,  Main-line,  by 
W.   C.  Acfield,  565,   599 

Signalling  systems  in  mines,  Battery- 
bell,  816,  848,   881 

Signals,  Conditions  affecting  the  varia- 
tions in  strength  oi  wireless,  by 
Prof.    E.   W.   Marchant,   267,  276 

Signals  on  British  railways,  Cab,  by, 
V.  L.  Raven,  125;  by  W.  A. 
Stanier.   161;  by   W.   Willox,  161 

Single  and  multip  e  ground-wire  an- 
tennse,  773 

Smelting    tin  dross  electrically,   661 

Smithy  Bridge  railway  collision,  The, 
749 

Smoke  and  fumes,  The  electrical  pre- 
cipitation of,  679 

Sodium,  Electrolytic  manufacture  of, 
639 

Solar  energy,  Utilisation  of,  hy  A.  S.  E. 
Ackermann,    675 

Soldering   aluminium.    337,   831,  876 

South    Africa,    12,   384 

South    African   winding   accidents,    67 

South  America,  A  Swiss  financial  enter- 
prise in,  191 

South  America,  Electrical  supply  trade 
in,    606 

South  Shields,  Electricity  works  exten- 
sions at,   693 

South  Wales  mining  installation,  A., 
388 

Spain,  12,  45.  281 

Spain,    Battery   manufacture    in,  789 

Spain,  Shortage  of  electrical  goods  in, 
214 

Spain,  Trade  statistics   of,   373 

Spark,  Ultra-violet  rays  from  the  oscil- 
lating,  640 

Specification,  A    blank,  238 

Specifications  and  new  patents.  Pub- 
lished, 32,  64,  96,  128.  164.  200,  236, 
373.  308,  344,  384,  424,  460,  495, 
533,  568,  604.  640,  676,  712.  748, 
780,  812,  844,  876,  908 

Standardisation  of  electric  motor 
vehicles,  849 

Standardisation  of  cooking  and  healing 
apparatus,    201 

Standardisation    rules,    714 

Standardisation  rules  for  electrical 
machinery,  B.E.A.M.A.,  742 

Standards,   Electrical,   722 

Static  electricity  on  a  long  transmis- 
sion   line,   554 

Status  of   the  engineer,  The,  533 

Stealing,    Alleged,   433 

Steamer,    A   new    turbo-electric,  231 

Steel-making  furnac  -s.  Electric,  by 
T.   D.    Robertson,  233 

Steel  works,  Electricity   in  U.S.,  476 

Storage,    Notes  on  coal,    398 

Stowmarket  explosion.  698,  861 

Stores:  The  need  for  organised  buy 
ing.   Municipal,    552 

Straits  Settlements,  Trade  statistics  of 
the,  281 

Street  explosions,   878 

Stresses   in  convex  dished  ends,  468 

Strike,  London  electrical  workers', 
Threatened,  621 

Submarines,    Batteries   for,   650 

Submarines,  Main-motor-starung  swilcti- 
gear  used  on  n^'odern  German,  by 
N.   H.  Wood.  763 

Super-Dreadnought  ' '  California,"  Th  : 
electricaHy-propelled,    87 

Supply,    Electricity,   165 

Surgery,    Electricity   in,   223 

Surgery,  Electromagnets  in  war,  553 

Surgerv,   The   tel-^phone   in.    194 

Swansea    electricity    extensions,    573 

Sweden  and  elsewhere.  The  telephone 
industry    in,    62 

Sweden,   Copper    famine   in,    117 

Sweden,   Export    trade  of,   244 

Sweden,  Water-power  utilisation  in. 
860 

Swedish  electrical  exports.  333,   646,  772 

Swedish    iron   ore    railway.   The,  439 

Swiss   electrical    industry,   The,   203 

Swiss  engineering  and   the    war,  67 

Swiss  financial  enterprise  in  South 
America,  A,    191 

Swiss  Information  Office,  316 

Switchboard  arrangement  and  equip- 
ment.   Notes   on,   91 

Switchboard  attendants.  Shortage  of, 
591 

Switchboard,    Large   glass,   57 

Switchgear  for  alternating-current  sys- 
tems. Automatic  protective,  by  E. 
B.  Wedmoie.  37,  93,   456 

S'vitchgcar  used  on  modern  German 
submarines.  Mai.i  motor-starling,  bv 
N.   H.  Wood.  763 

Swi  tell  ing.  Some  peculiar  views  on 
electric  light,  by  W.  P.  Maycock, 
711 

Sydney   contracts,  473 

Sydney    electricians,  634  , 

Syndication  methods  in  Germany,    99 


TACHOGRAPH,    Detecting     produc- 
tion  losses  with  a,  661 
ITitfs  on   electrical  goods.   Foreign  an'' 
Colonial,     32,     177,    344,    383.    424. 
459.  508,  639.  674 
Tasmania.  177.  213 
Teaching    as     a    profession.    Technical. 

by   *'  A  Teacher,"  68 
Technical  education   in   India,   744 

TELKGRtPH  Notes— 
Adriatic  cables  cut,   S.'iS 
Argentina,   50,  793,   858 
Australia,  84.    114.   838 
Austro-Spanish   wireless,  65G 
Bolivia,  60 
Cable-cutting    exploit,     \    daring.    436 


Tramway  Notes— continwrd. 

Cable  rates  reduced,  359 

Canada,    84,   584,   838 

Censorship   of    telegrams,  151 

Cheap    telegrams    for    the    Forces,    50 

China,  219,  352,  359,  828 

Direct   telegraphy   to    Russia,   436 

Field    telegraphs    in    East    Africa,    84 

Fire  alarms  at  Luton,  84 

Greece,  514 

High-speed  cable-cutting,  514 

Hong-Kong,  621 

Illicit  wireless  installations,  16,  50, 
84,  181,  219,  319,  621,  735,  858 

Imperial   wireless    chain,  319 

International  Telegraphic  Confer- 
ence,  319 

Jamaica,  761 

Japan,     114,    475,    514 

Landing  licences  for  Trans-Atlantic 
cablt^,  285 

Libya,   621 

New   Atlantic    cable,   72S 

Now  cable,   319,  792 

North   Sea    cable,    793 

Norway,  151 

Pacific  cable,  726.  838 

Panama    Canal,  792 

Postal  telegraph  and  telephones 
annual  report,  514 

Re-transmission  of  cables.  691 

Russia,   84,    893 

San  Francisco  Exposition,    621 

San    Marino,   84 

Secret   wireless  on    board   ship,   549 

South   Africa,    726 

Spain.    655 

Special  services  in   London,   223 

Spy,   A    telegraph,   792,   828 

Storm    interruptions,   16,    50 

Straits   Settlements,    792 

Telegrams   for    places    abroad,   385 

Telegrams   in  code,  16,    319,  514 

Telegraphic    Union,   The,    181 

Telegraph    messengers,    436 

Telegraph  operators,  893 

Telegraph    service,    621 

Time  signals.    761 

Trans-Atlantic   wireless,    828 

United  States,  114.  181,  253,  584,  691. 
828 

Uruguay,  793 

Week-end    letter    telegrams.   726 

Wireless   amalgamation.    828 

Wireless   antenna,    A    real,    219 

Wireless  at  Cape  Cod.  655 

Wireless  control    ship.  359 

Wireless    injunction,    828 

Wireless   in    warfare,    84 

Wireless    on    aeroplanes,    359 

Wireless  on  board  ship,    726 

Wireless  signalling  on    railways,  761 

Wireless   telegraphists   wanted,    475 

*'  Wireless  "    wire,   151 

Telegraphy  ard  telephony  in    1914,  33 
■  Telegraphy,  Trans-Oceanic,  727 
Telephone  disservice.    The,   715 
Telephone     industry     in    Sweden     and 

elsewhere.  The,  62 
Telephone   in   surgery,    The,    194 

Telephone  Notes — 
Accrington,  359 
Argentine,  396 
Australia,  828 
Automatic    telephones,    219 
Basingstoke,  252 
Canada,  151 
China,  84 

France   (Algeria),  858 
Grangemouth,    436 
Guernsey.   359 
Hull,  359 

London   telephones,  285 
Long-distance    telephony,   181,  219 
Norway,  436,  726 
Nottingham,    761 
Pctrograd   telephone  system,    780 
Postal       telegraphs      and      telephones 

annual    report.    514 
Provision  for  telephones,    397 
Rawtenstall,  285 
Romford,  50 
Russia,  631,  655 
Spain,  893 

Storm  interruptions,   16,    50 
Submarine  telephones,  514 
Telephone    progress.   684 
Telephone   repeaters,  631 
Telephone    service.   The.   84.    114,    549 
Telephone  tariffs,  359 
Telephonic    interruption:^,    151,    18 
Telephonic  probe,  A,  50 
Tipns-Ccntinental   telephony,  285 
Turkey,  514 
United  States,  114,  621 
Wireless  telephony,    655 

Telephone    troubles   in    (he    Tropics,    by 

W.  L.    Preece,   508.  661 
Telephony    and    telegr.iphy   in   the   field 

of   war,   590  ,    „^ 

Telephony    in  1914.  Telegraphy  and.  33 
Telephony,   Trans-Ccntincntal,    274 
Tempernturc  in   field   coils.   Distribution 

and    rise  of.    by    Prof.   M.    Maclean. 

D.    J.    Mackellar,  and    R.   S.    Bcgg. 

279 
Temperature  measurement  m  a  modern 

power  house,  by   C.  S.  Jeffrcv.   52:1 
Testing,   Power    plant,   by   W.    M.   Scl 

vey.  669  ^^ 

Tests.    Electrical    incubator,   863 
IVsts,  Gas  engine,  73.1 
Tests    of  electric  ovrn«.  Thermal    insu- 
lation,  763 
Tliomas      transmission.      A       locomotive 

roach   fitted    with    th.-.   882 
1  hrec-phase  electric   cran> i   at  the  Fori 

of    Bordeaux,    717 
1  hree-phnse      plant      at      A<hton-undrr- 

Lvnc,    147 


Tin  dross  electrically,  Smelting,  661 
Tire    guarantees,   Electric   vehicle,  624 
Towing   system    for    the   Panama   Canal 

locks,    Electric,    464 
Tracticn  systems.   Low-tension  auxiliary 

supply   in    high-tenston   D.O.,  221 
Trade,    American   foreign,    652 
Trade    and     electrical    prospects,     Rus- 
sian, 415,  453 
Trade,  Colonial,  31 
Trade,     Foreign,     in      December,      88 ; 

January,      221 ;        Februar)-,       361 ; 

March,    553;    April,    693;    May,    831 
Trade,  Foreign  :  *'  When  in  Rome  — ,"' 

751 
Trade  in  Canada,  The  position  of  engi- 
neering,  215 
Trade   in  1914,  13,   45 
Trade   in    1914,   Foreign  electrical,  76 
Trade   of    New  Zealand,  41,  57 
Trade  of   Peru,   Import,  903 
Trade     of     Siam,     Ihe     electrical,      bj 

"  L.  A.  de  M.,"  241 
Trade  of  Sweden,  Export,  244 
Trade  openings  in    Buenos  Ayres,  76 
Trade  policy,  National,  130 
Trade,    Restraint   of,    536 
Trade   statistics   of    Australia,  29 
Trade    statistics    of    Canada,    229 
Trade  statistics  of  Siam,  601 
Trade  statistics  of  Spain,  373 
Trade    statistics    of    the    Straits    Settte 

m^nts,    281 
Trade    statistics   of    the    United    States, 

321 
Trade,   The   promotion  of  the  electrical, 

28 
Trade,   The    war    and    future,    641 
Trade    war.   The,   53 
Trade   with   Australia,    Our,  547 
Trade  with   Canada,  356 
Trade  with  Italy,  906 
Trade  with  Nigeria,  British,  356 
Trading     and     industrial      methods     in 

Germany,  199 
Trading    with   "  Neutrals,"   863 
Train    dispatching    bv    wireless,     by    L. 

B.    Foley,   603      " 
Training     for    the     industrial     side     of 

engineering,  by  A.  P.  M.  Fleming, 

337.    374 

Tramway  Notes — 
Aberdeen,   49,  150,  180,  218.  351.  396. 

435,  549,  583.    857 
Accrington,  83,  690,  760 
Argentina,  150,  180 
Ashton-under-Lvne,  284,  396.  760,    827 
Australia,  15,  113.  284,  513,  791 
Barnes.    218,    683,   725 
Barnsley,  180 
Barrow,  180 

Llelfast.  15.   49.  113,  396,  620 
Belgium,  735 
Bingley,   114 
Birkenhead,  583 
Birmingham,   285.    791 
Hlackburn,  318,   654 
Blackpcol,  151,  ISO.  385,  474,  630,  827 
Board    of    Trade    tramway    statistics, 

318 
Bolivia,  318,  858 
Bolton,   318.    396.   513,  549,  725,   760. 

792,  837,  857,  893 
Bournemouth,  83,  654 
Bradford,  83,  318,  248.  358.   620,  690. 

725.  827 
Brazil.  613 
Brighouse,  49 
Bristol,   435,   513 
Burnley,   180.  760,    827 
Burton-on-Trent,    892 
Bury,  114.  218,  318.  358,  620.  Or.l.  690 
Canada,   549 
Canary   Islands,  620 
Cardiff.  83,  251,   620 
Cheadle  and  Gatley,  435 
Chester,  474,  654,   792 
Chile.  49.  114 
China,  396 
Clifton  (Lines.).  725 
Colne,  654 

Colwyn  Bav,   15,   474 
Continental'.    15.    83,    319.    396.     43ri. 

474.  725.  858 
Coventry,   793 
Croydon,  151.  319.  725 
Darlington.  760 
Darwen,    690 
Derby,  49 
Dewsbury,    151 
Doncasicr,  49.  218.  358.   827 
Dublin,  319 
Dundee.   114.  435,  654 
Dunfermline,  513 
Ealing.  396 
Fast    H..m.    620.    735 
Fcctes,   181.  655 
Edinburgh.    83.     180.    251,    285.    4a5. 

474,  513.  549.  8!W 
Elland.  151 
Fife,  114 
France,  83 
Germany.    15 
Glasgow,  251.  3.>9.  396.  435.  474.  .W3, 

&0.  690.  760.  792.  892 
Greenock,  892 

Halifax.  49.  83.  151,  181.  919.  513,  760 
H.^slingdcn.  655 
Hcvwood.  .^83.  725.  892 
Hindlev.    114.   251 
Hollingv^orlh,  83 
Hove,  858 
Huddrrsfirtd.   49,   151,    251,   999,    620. 

760 
Hull.  a3.  295.  396.  474.  589.  792,  892 
Hyde,  114 

llford,    319.  396.  475.   589 
India,    760 
Ipswich.  725 

Italy,  83.  319,  396.  474.  H^^ 
Jiipan,  760 
i.-inctstcr.  475 
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Tramwav  Notes — continued. 
Leeds,  2S5,  359,  583.  630.  655 
Leicester,  359 
Liverpool.    15,    435 
London,  15.  49,  151,  218.  3S5,  319,  359, 

396.  435.  475,  583.  620,   655,  690, 

725,  761,   792.  827.  858 
London  County  Council,  15,   151,  21S, 

251,  285,  435,  620,  725,   761,  792, 

827.  858 
Lowestoft,  396 
Luton.  396 
MaUbv.  83 
Manchester.    15.    181.    351.   39G.    513. 

649,  583,  620.  t.90,   761,  828 
Merthyr  Tyd6I.   218 
Morecambe,  2S5,  435 
Morley,  84 
Mosslev,  114 

MusspJburgh,  359.  435,  583 
Nelson,  219 
Xewcastle-upon-Tyne.     84.     181,     285. 

435,  513,  584.  620.  725,   792 
Northampton,   49,   251.    319,   858 
Nottingh.im,   84.  690 
Oldham.  475.  549,  690,  892 
Pais'.ey,   725 
Plymouth,   151,   690 
Portsmouth,  513 
Preston.    114,   761 
Radciiffe,  584 
Ramsbottom,  792 
Rawtenstall,  620 
Reading,  584,   690 
Rhondda.  49.    151 
Rochdale,    181.  549.   630.  828.  892 
Rotherham,    151.   6:10 
SaUord,   49,   475.    513.   620,   655,   690. 

735,  761.  792 
Scarborough,  251 
Sheffield.    84.    359,  S2S 
South  Africa.  435,   620.  761 
Southampton,    114,    725 
Southend-on-Sea.   151,   892 
South  Lanes..  396 
Southport,   319.   621 
South   Shields.   181.  219.  549.    690 
South   Staffordshire,  725,   761 
Spaii.   151,  319.   435 
Stainland,  49 

Stalybridge,   181,  792,  828 
Stepney,   49 
Stoke-on-Trent,    16.    49 
Sunderland.  181.  792,  829.  R."iS 
Swinton.  359 
Tottenham.  858 
United  States,  151,   181,    .^49 
Uruguay,  319 
Venezuela.  513 
Wallasev.  84 

Walsall.'  219,  359.  .MO.   «:.R 
Warrenpoint,  319 
Warrington,  435 
West   Bromwich,   792 
West  Ham,  285,  4.S5,   828 
Whitworth,  761 

Wigan,  219,  513.  riS4.  621,   690 
Wolverhampton.  359 
Yarmouth,  858 
Yeadon.  84 
York,  285,  631,  793 

Tramway  Managers,  Metropolitan  Asso- 
ciation  of    Electric,  154 
Tramway    undertakings.     Municipalilit-s 

and  the  purchase  of.  908 
Trans-Continenlal   telephony.   274 
Transformer,    A   high-pressure,    240 
Transmission    line,    Static  electricity   on 

a   long.   554 
Trenches.     Electric    light    and     fans    in 

German.  764 
Trolley  wire,  Auxiliary   steel.   88 
Tropics,   Telephone    troubles    in    the,    bv 

W.    L.    Preece,   508.   561 
Troubles,    Lubrication,   427 
Tungsten-filament    lamp    characteristics. 

765 
Tungsten  wire  patents,  373 
Turbine    blades   clean.    Keeping,   176 
Turbine,    New   Swedish,    154 
Turbine  plant  of  the   Interborough   Co., 

New    York,   The   new,  840 
Turbo-electric  steamer,    A   new,  221 

ULTRA-VIOLET  rays  from  the 
oscillating  spark,  ^0 

United  States,  Metal  exports  from  the, 
889 

United  States,  The  industrial  position 
in   the,   243 

United  States,  Trade  statistics  of  the, 
321 

University  of  Hong-Kong,  117 

Uruguay,  7S9 

Utilisation  of  water-power,  by  "  A  Sur- 
veyor,*' 493 

VEHICLE :    British    experience.   The 
electric,    17 
Vehicle   charging    stations,   Electric,  363 
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The  extraordinary  circumstances  under  which  we  take  in 
hand  our  review  of  the  past  jear  present  a  startling  contrast 
to  the  conditions  which  prevailed  12  months  ago.  At  that 
time  there  were  signs  of  a  falling-off  in  the  general  trade  of 
the  country,  but  we  considered  that  this  circumstance  of  itself 
did  not  justify  apprehensions  concerning  the  course  of  the 
purely  electrical  industry.  The  field  for  electricity,  both  tt 
home  and  abroad,  was  regarded  as  practically  unlimited  and 
inexhaustible,  and  certain  to  present  abundant  opportunities 
for  years  to  come.  For  a  period  of  seven  rnonths  that 
followed  there  was  great  activity  in  the  factories,  and  every- 
thing seemed  to  point  to  1914  being  a  ncord  year,  with  a 
big  volume  of  business  and  less  strenuous  competition,  when 
the  awful  calamity  of  war  between  the  Great  Powers  of 
Europe  shook  world  finance  and  world  industry  to  their 
very  foundations. 

In  the  early  months  of  the  year  there  was  serious  trouble 
in  the  Labour  world  ;  the  struggle  in  the  building  trades 
and  the  disaffection  among  electrical  workers  occupied  a 
good  deal  of  thought,  and  at  one  time  threatened  to 
entangle  the  central  station  employes.  But  the  catastrophe 
of  war  led  to  the  making  of  peace  within  our  own  border?, 
and  masters  and  men  have  patriotically  put  aside  their  dis- 
agreements the  while  they  show  a  solid  front  to  the  common 
enemy  of  liberty  and  civilisation.  It  will  go  down  to 
history  as  one  of  the  first  and  greatest  consequences  of 
the  outbreak  of  war  that  political  and  industrial  strife  was 
hushed.  Class  had  been  arrayed  against  class,  and  even  sex 
ag-iinst  sex  ;  Labour  was  relentlessly  at  war  with  Capital, 
and  Unionist  labourer  was  increasingly  bitter  against 
non-Unionist.  Such  was  the  position  early  in  the  year. 
The  atmosphere  was  speedily  changed  as  it  became 
recognised  in  every  stratum  of  society  that  there  was  an 
imperative  national  call  for  a  union  of  all  forces  in  the 
Empire  in  defence  of  our  common  heritage  and  interest. 

It  is  not  wise  to  attempt  to  prophesy,  but  it  seems 
inconceivable  that  after  the  experiences,  sncrifices,  and  new 
problems  that  these  live  months  have  brought  to  ail  the 
nations  involved,  political  and  industrial  differences  can 
ever  again,  or  at  any  rate  for  many  years,  be  treated  in  the 
same  heated  and  acrimonious  spirit.  The  scribes  who 
several  jears  ago  edified  us  with  their  answers  to  the 
(juestion  :  "  Whither  are  we  tending  ? "  would  probably 
wish  to  reconsider  their  speculations  in  the  light  of  recent 
events,  for  the  chastening  of  society  from  top  to  bottom, 
the  new  and  closer  relationships  between  certain  nationalities, 
the  birth  of  a  new  Germany,  and  the  pursuit  of  new  and 
higher  ideals  among  all  peoples,  may  be  expected  to  charac- 
terise the  years  that  follow  the  cessation  of  hostilities.  Hut 
the  war  is  far  from  finished,  and  there  is  no  suspicion  of 
inilleniiial  horizons — the  year  that  opens  to-day  will  make 
heavy  demands  upon  all  branches  of  the  Services,  and  not 
least  of  all  the  industrial  services,  for  the  Unittil  Kingdom 
must  needs  be  the  workshop  of  the  .Mlies,  providing  war 
material  to  the  utmost  of  its  productive  capticity.  It  is 
this  class  of  activity  in  electrical  engineering  works,  coupled 
with  the  absence  of  such  hiY-zc  contingents  of  skilled  labour 
with  the  military  forces,  which  renders  the  outlook  for  1U15 
from  the  purely  electrical  standpoint  one  of  some  dubiety. 

Reviewing  the  pist  year  from  a  technical  point  of  view, 
up  to  the  end  of  .July  the  normal  course  was  followed — in- 
cluding the  placing  of  not  a  few  important  orders  with 
(Jerman  firms.  The  most  notable  event  in  the  lighting 
world  was  the  marketing  of  the  half-watt  lamp  in  .lanuary 
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by  the  group  of  companies  which  control  the  tungsten  lamp 
manufacture  ;  fortunately — for  violent  changes  in  practice 
are  harmful  and  may  even  prove  disastrous  to  small  concerns 
and  individuals— the  new  lamps  were  available  only  for 
high  candle-powers  or  for  low  voltages,  and  the  disturbance 
caused  by  their  arrival,  of  which  full  warning  had  been 
given,  was  comparatively  small.  That  they  provided  a  most 
welcome  stimulus  to  electrical  development  in  certain  direc- 
tions cannot  be  doubted  ;  for  example,  it  is  recorded  that 
tradesmen  who  had  resisted  the  attractions  of  other  illu- 
minants  for  the  external  lighting  of  their  shop  fronts  were 
unable  to  withstand  the  charms  of  the  newcomer  :  numer- 
ous installations  of  street  lighting  were  carried  out,  for 
which  the  arc  lamp  was  too  large  a  unit  and  the  ordinary 
tungsten  lamps  showed  too  small  a  margin  of  economy  to 
justify  the  conversion  from  gas  ;  and  in  many  large  halls, 
shop  interiors,  &c.,  they  were  found  to  effect  a  great 
improvement. 

In  the  heating  and  cooking  field  steady  progress  has  been 
made  towards  the  perfecting  of  the  apparatus,  and  the  ex- 
tended guarantees  now  given  by  some  makers  afford  con- 
vincing testimony  to  the  improvements  that  have  been 
effected  in-  the  construction  of  the  heating  elements.  Some 
entirely  new  types  of  apparatus  were  introduced,  and  cer- 
tainly the  conditions  to  be  met  are  now  much  better  known 
and  more  adequately  provided  for  than  they  were  a  year 
ago :  but  all  the  technical  advances  made  are  still  in- 
sufficient to  accourt  for  the  extraordinary  development  in 
the  popular  appreciation  of,  and  demand  for,  electrical 
cooking  and  heating.  Where  energy  is  to  be  had  for  Id.  a 
unit  or  less,  the  success  of  the  former  and  its  ability  to 
compete  with  gas  cooking  are  well  established  ;  but  no  one 
attempts  to  maintain  that  electrical  heating,  under  ordinary 
conditions,  is  economical  in  comparison  with  gas  or  coal 
heating  as  regards  the  actual  cost  of  fuel  or  energy,  and 
therefore,  in  order  to  account  for  t  he  remarkable  demand 
for  electric  radiators  which  has  been  observed  during  the 
year,  it  is  necessary  to  assume  that  the  advantages  inherent  and 
peculiar  to  elec-ric  heating,  such  as  portability  of  the  radiator, 
perfect  cleanliness,  freedom  from  fumes  and  fire  risk,  and  ease 
of  control,  far  outweigh  the  consideration  of  running  cost. 
The  rather  startling  figures  given  by  the  President  of 
the  Institution  of  Electrical  Engineers  and  various  supply 
station  engmeers,  as  to  the  growth  of  the  heating  and 
cooking  load,  are  corroborated  by  the  undoubted  activity 
that  exists  amongst  the  manufacturers  of  the  apparatus, 
and  it  is  clear  that  the  conditions  which  we  have  p  'inted 
out  as  necessary  to  the  rapid  improvement  of  the 
appliances  and  the  reduction  of  their  cost — namely,  a  large 
output  and  an  assured  demand — are  now  in  course  of  practical 
realisation.  Jloreover,  it  is  unanimously  reported  that  the 
diversity  factor  of  this  class  of  load  is  such  that  it  has  not 
appreciably  increased  the  peak  due  to  the  lighting  load. 

The  use  of  electric  power  has  developed  along  normal 
lines  ;  the  application  of  electric  driving  to  mines  and  to  textile 
industries  in  particular  has  made  good  progress,  its 
superiority  in  both  departments  to  all  other  agencies  being 
no  longer  a  matter  for  argument.  The  installation  of 
electric  winders,  it  is  true,  remains  exceptional,  but  this, 
we  believe,  is  due  entirely  to  local  conditions,  especially  to 
the  prior  installation  of  steam  plant  at  existing  collieries  ; 
where  a  new  pit  is  sunk,  the  electric  method  of  winding 
can  be  adopted  without  hesitation.  The  steadily  increasing 
adoption  of  the  electric  hand  lamp  in  coal  mines  is  also 
worthy  of  mention  ;  we  confidently  anticipate  its  universal 
use  in  this  connection. 

In  central  station  practice  the  most  marked  feature  of 
recent  times,  perhaps,  has  been  the  definite  decision  that  for 
large  undertakings  high-pressure  three-phase  transmission 
to  sub-stations  is  pre-eminently  the  best  method  to  adopt. 
In  special  cases  the  high-pressure  direct-current  system 
championed  by  Mr.  Highfield  may  prove  to  be  the  more 
desirable,  but  for  urban  areas  the  three-phase  system  reigns 
supreme.  This  is  not  a  matter  of  the  past  year  alone,  but 
during  the  year  several  new  examples  have  matured  and 
others  have  been  launched.  Various  projects  of  this  kind  of 
the  first  magnitude  are  now  in  progress,  such  as  those  of 
Manchester,  Liverpool,  Glasgow.  &c.',  in  each  of  which  the 
main  distrihution  is  on  the  d.c.  system.  The  new  generating 
station  at  ilanchester  bids  fair  to  become  the  largest  in  the 


kingdom,  and  as  this  city  has  led  the  way  in  adopting 
turbines  of  15,000  k\v.,  so  it  will  continue  to  maintain  its 
lead  by  installing  sets  of  25,000  K\v.  The  rapid  and  con- 
tinuous progress  made  in  supply-station  practice  has  neces- 
sarily brought  the  question  of  obsolescence  into  prominence 
of  late  years,  and  it  is  now  generally  agreed  that  this  is  a 
very  important  factor  in  the  supply  economics  of  the  present 
day.  The  excessive  periods  for  repayment  of  loans  that 
were  sanctioned  by  the  London  County  Council  in  its 
unregenerate  days  are  now  seen  to  be  absurdly  and  danger- 
ously extended,  and  the  Council  has  lately  endeavoured 
to  introduce  reforms  even  in  respect  of  existing  loans,^ 
suggesting  that  loans  for  plant  granted  for  42  years  should 
be  paid  off  in  15  years. 

In  the  provinces  the  extension  of  areas  of  supply  has 
occupied  the  attention  of  botb  companies  and  municipalities  ; 
while  the  old  antagonism  between  these  parties  has  been . 
greatly  modified,  there  still  remains  a  considerable  amount 
of  jealousy  on  the  part  of  the  latter,  and  the  concentration 
of  supply  which  is  hoped  for  in  technical  circles  remains  a 
dream  of  the  future,  except  in  the  case  of  the  great  cities, 
many  of  which  are  seeking  to  supply  their  small  neighbours. 
The  use  of  overhead  mains,  on  the  part  of  both  munici- 
palities and  companies,  has  made  good  progress,  and  the 
Board  of  Trade  has  manifested  a  growing  measure  of 
sympathy  with  its  advocates.  The  disposition  cf  several 
gas  companies  to  undertake  also  the  supply  of  electricity  is 
a  sign  of  the  times.  Closer  attention  has  been  given  to  the 
lighting  of  small  property,  with  very  promising  results. 

The  complete  electrification  of  the  new  dock  at  Hull  was 
a  noteworthy  item  of  the  year's  achievements. 

Amongst  minor  technical  movements  may  be  mentioned 
the  progress  of  the  Ljungstrom  turbine,  higher  spteds  for 
turbines,  and  the  wider  use  of  reactances,  wet  air  filters, 
and  suction  ash-handling  plant. 

As  we  anticipited  last  year,  the  question  of  the  future 
supply  of  electricity  to  London  has  assumed  a  prominent 
position  :  the  report  of  Jlessrs.  Merz  and  MacLellan  to  the 
L.C.C.  opened  up  new  lines,  along  which  the  Council 
decided  to  move,  with  the  object  of  combining  the  advan- 
tages of  municipal  ownership  with  those  of  company 
management.  I'he  question  is  now  before  Parliament, 
where,  no  doubt,  it  will  be  thoroughly  thrashed  out  in 
Committee.  The  Council's  Bill  has  not  been  favourably 
received  by  either  the  Metropolitan  Borough  Councils  or 
the  companies — some  of  the  latter,  indeed,  are  promoting  a 
scheme  of  their  own  ;  but  opposition  at  the  present  stage 
need  not  be  regarded  very  seriously — it  is  Ihe  only  way  to 
secure  the  best  terms  for  the  professed  opponents. 

Another  matter  before  Parliament  is  the  I.M.E.A.  Bill 
to  confer  additional  powers  upon  municipalities  ;  this  is 
mainly  interesting  on  accouut  of  its  influence  upon  the 
relations  bntween  the  supply  station  managers  and  the  elec- 
trical contractors.  The  latter,  rejecting  the  compromise 
offered  them,  which  at  least  might  have  formed  an  admir- 
able basis  for  negotiation,  are  opposing  the  Bill  with  tooth 
and  nail,  but  we  trust  that  when  the  issue  is  joined  they 
will  se  fit  to  make  terms  and  put  an  end  to  the  conflict, 
which  we  bflieve  is  only  kept  alive  by  the  irreconcilability 
of  a  few  members  on  either  side. 

In  the  field  of  electric  traction  the  progress  of  the  railless 
system  has  been  maintained,  and  a  new  factor — the  electric 
'bus — has  entered  the  arena.  There  have  been  electric 
'buses  and  electric  'bus  companies  before,  we  know — only 
too  well — but  the  conditions  are  now  changed,  and  we  hope 
to  see  notable  developments  in  this  direction  in  the  near 
future.  The  possibilities  of  the  commercial  electric  vehicle 
have  been  at  last  brought  home  to  the  supply  engineers,  and 
the  Electric  Vehicle  Committee,  formed  in  1913,  has  done 
splendid  work  in  popularising  it  and  pavins  the  way  to  its 
general  adoption.  Already  over  100  vehicles  are  in  use, 
and  giving  undoubted  satisfaction.  There  is  scope  for  an 
enormous  development  in  this  field. 

The  steam  railway  companies  are  at  last  taking  very 
definite  steps  towards  the  electrification  of  their  suburban 
services,  and  several  important  projects  are  in  progress  in 
the  metropolitan  area,  as  well  as  in  the  North  of  England 
and  in  Australia  and  Argentina  ;  these,  however,  are  but 
the  commencement  of  a  revolution  which  will  provide  an 
enormous  amount  of  work  for  British  e'ectrical  firms. 
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la  tramway  circles  the  most  noteworthy  event  of  the  year 
perhaps  was  the  failure  of  the  immense  system  of  the  lioudon 
County  Council  to  meet  its  obligations  without  recourse  to 
the  reserve  fund,  owing  to  the  sevtre  competition  of  the 
motor-omnibus ;  similar  troubles  were  experienced  to  a  less 
extent  by  all  the  electric  tramways  in  the  metropolitan 
area,  whereas  in  provincial  citie?  the  tramways  prospered, 
i^ince  the  outbreak  of  war,  however,  the  conditions  have 
materially  changed  ;  the  pressure  upon  the  London  tram- 
ways has  been  relieved  by  the  dispatch  of  large  numbers  of 
omnibuses  to  the  front,  while,  on  the  other  hand,  the  pro- 
vincial tramways  have  suffered  from  severe  depression. 
Drastic  measures  have  been  proposed  at  Manchester  and 
Liverpool  to  deal  with  the  congestion  of  traffic  in  the 
central  areas.  Interruptions  of  service  on  the  L.C.C. 
tramways  in  the  spring,  and  again  in  December,  accen- 
tuated the  undesirability  of  depending  entirely  upon  one 
source  of  supply  for  so  extensive  and  important  a  system. 

The  declaration  of  war  between  this  country  and  Germany 
in  August  exerted  a  most  important  ii  flaence  upon  the 
whole  of  the  industry.  Some  of  the  largest  works  were 
called  upon  to  devote  their  whole  output  to  the  service 
of  the  Government,  and  at  the  same  time  the  influx  of 
electrical  goods  from  the  Continent  came  almost  to  a 
full  stop.  On  the  other  hand,  large  numbers  of  men  were 
called  up  to  the  Colours  as  Reservists  or  Territorial^,  and 
many  others  joined  the  new  Army,  including  a  large 
proportion  of  hkiUed  men  whose  services  are  very  seriously 
mis-ied  ;  indeed,  it  is  a  question  whether  the  Government 
would  not  have  been  well  advis^-d  to  forbid  the  enlistment 
of  skilled  workmen  at  the  start,  as  it  practically  did  in  the 
autumn,  for  the  manufacture  of  munitions  of  war,  motor 
vehicles,  equipment,  &c.,  is  of  the  first  importanco. 
Electrical  manufacturers  thus  found  their  operations  severely 
hampered  at  a  time  when  an  increased  output  was 
imperatively  called  for.  However,  every  effort  was  made 
to  cope  with  the  exceptional  conditionp,  and  the  steady 
inflow  of  raw  materials  rendered  possible  by  our  command 
of  the  sea  has  prevented  any  difficulty  on  that  score.  The 
general  feeling  amongst  British  manufacturers,  as  shown 
by  their  replies  to  inquiries  which  we  addressed  to  them, 
was  one  of  cheerful  optimism,  and  it  appears  to  be  widely 
believed  that  the  tide  is  flowing  in  our  favour,  not  only  on 
the  field  of  battle,  but  also  in  the  industrial  warfare  in  which 
we  are  engaged.  The  cry  in  both  cases  is  for  more  trained 
men  ;  and  men  cannot  be  trained  in  a  day. 

The  achievements  in  the  telegraph  and  telephone  depart- 
ments and  in  wireless  have  been  of  no  mean  imoortance, 
but  we  must  defer  reference  to  these  and  perhaps  some  other 
matters  to  a  later  issue.  From  what  we  have  said  it  will 
be  obvious  that,  notwithstanding  the  war,  the  year  191-t 
was  one  full  of  technical  and  industrial  interest,  and  that 
under  norraul  national  conditions  the  result  would  have  been 
sui-h  as  to  justify  general  feelings  of  satisfaction. 

Death  has  removed  from  the  electrical  world  two  men 
whose  names  had  become  household  words  on  both  sides  of 
the  Atlantic- Sir  .Joseph  Wilson  Swan  and  George  West- 
inghouse.  The  passing  of  Kobert  Kaye  Gray  has  made  a 
vacant  place  in  many  hearts  which  no  other  can  ever  fill ; 
A.  Bruce  Anderson,  chairman  of  the  B.E.A.M.A.,  a  man  of 
commercial  enterprise  and  ambition,  met  with  a  premature 
end  in  the  Empress  of  Ireland;  and  other  outstanding 
losses  have  been  experienced  by  the  deaths  of  Professors 
E.  J.  Houston,  Minchin  and  Foynting,  Autrustus  Stroh, 
Paul  Hernult,  J.  Gott,  A.  R  Sillar  (Pekin).  R.  Hope  .Jones, 
and  S.  W.  Newington.  Captnin  Lord  Guernsey,  killed  in 
action,  Lord  Suffield  and  Lord  Merthyr,  all  had  financial 
and  other  interests  in  electrical  or  allied  industrial  concerns. 
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One  of  the  most  extraordinary  speeches  which  have  yet 
been  delivered  in  regard  to  the  war  and  the  possible  future 
course  of  events  was  made  by  Dr.  Walter  Rathenau  at  the 
Berlin  meeting  on  December  10th  of  the  shareholders  in  the 
Allgemeine   Elektrizitats   Gesellschaft.      Certain  Swiss  re- 


servists who  have  been  recently  i  permitted  to  leave  the  field 
and  resume  their  former  occupations,  subject  to  the  liability 
of  again  being  called  to  the  colours  in  connection  with  the 
protection  of  the  Swiss  frontiers,  declare  that  theiGermans 
are  confident  of  victory,  a  sentiment  which  also  charac- 
terised the  address  of  the  chairman  of  the  Beilin  company 
in  question,  and  received  the  very  warm  approval  of  the 
shareholders.  This  iiuestion,  however,  is  of  considerably 
le;s  importance  from  an  electrical  point  of  view  for  the 
moment  than  Is  the  general  situation  of  this  industry  in 
Germany,  and  of  the  A. E.G.  in  particular,  at  the  present 
time,  and  it  will,  therefore,  be  of  advantage  for  the  trade  in 
Great  Britain  to  hear  the  Teutonic  point  cf  view  as  Let  forth 
at  that  meeting. 

According  to  the  German  newspapers,  Dr.  Rathenau  stated 
that  the  (iermans  were  living  in  an  economic  situation  which 
was  quite  unusual,  and  which  could  not  be  compared  with  any 
previous  economic  experience.  The  Continental  blockade  at 
the  beginning  of  the  last  centuiy  was  child's  play  as  con- 
trasted with  the  great  icitriction  which  has  now  been 
forced  upon  the  German?.  Hitherto  Geiman  industry  has 
existed  to  a  far-reaching  extent  on  imports  and  exports  ;  its 
first  duty  now  has  been  to  depend  upon  itself,  and  this 
problem,  In  his  opinion,  has  been  solved  In  a'  surprising 
manner.  In  explanation  of  this  statement  the  speaker  le- 
marked  that  a  large  portion  of  German  economy  served 
directly  or  indirectly  for  the  defence  of  the  country,  and 
for  that  purpose  a  transposition  of  the  whole  eccu.  mic 
mechanism  was  requisite  -  a  change  without  a  parallel,  and 
for  which  only  a  few  months  were  available.  A  country 
which  has  providi  d  out  of  Itself  Inland  compensation  for  the 
Ijirge  deliveries  from  abroad,  upon  which  it  was  dependent, 
is  considered  to  deserve  immense  recognition  In  an  economic 
respect,  and  the  A. E.G.  is  claimed  to  have  succeeded  in  this 
achievement.  At  present  the  company  is  producing  many 
articles  of  which  no  one  previously  thought,  whilst  many 
'other  operations  to  which  a  large  portion  of  its  forces  was 
formerly  devoted  are  no  longer  being  carried  out.  1  he 
chairman  believes  that  German  economy  will  persevere  in 
this  capacity  for  effecting  changes,  and  that  the  new 
method  w.U  continue  to  stand  the  lest  during  the  duration 
of  the  war. 

Let  us  now  see  what  Idea  prevails  as  to  the  future.  On 
this  point.  Dr.  Rathenau  remarks  that  when  the  war  is 
over  and  the  reconstruction  of  economy  becomes  necessary 
the  problems  whi(  h  will  come  forward  will  be  (onsidirably 
more  difficu  t,  altti'  ugh  he  expresses  the  hope  tl.at  the 
work  of  reconstruction  will  be  accomplished  under  other 
and  much  more  brilliant  prospects  than  the  (iermans  have 
ever  experienced  ;  but  the  problems  will  be  very  serious  and 
will  requisition  the  whole  of  the  forces  of  the  economic  life. 
If  it  is  considered  what  the  cost  of  the  war  is  to  Europe, 
that  the  expenditure  for  the  European  market  far  exceeds 
£5,000,000,060  per  annum,  that  this  sura  must  be 
recovered,  and  that  many  relations  wiih  ( ther  countries  will 
be  broken  up  — if  these  facts  are  considered  the  result  is 
that  the  economic  life  will  be  confronted  with  problems 
such  as  have  never  been  known.  The  presumption  for 
this  wa-*  of  a  political  kind,  and  they  were  deeply  convibced, 
the  chairman  observed,  that  under  no  circumstances  could 
victory  be  withheld  from  the  Germans,  an  observation  which 
gained  the  lively  approval  of  the  mteting.  He  was,  however, of 
opinion  that  there  was  something  else  to  be  aei)uiie  1 :  asecnd- 
enry  which  was  manifested  in  victory,  and  which  economically 
must  amount  nut  to  the  length  of  one  horse,  but  to  that 
of  one  hundred  horses.  What  is  implied  by  this  phriise  is 
not  (juite  obvious,  but  it  is  probably  explained  by  the 
8ub3e(|uent  assertion  that  peace  cann<  t  be  bou^iht,  but  must 
be  dictated  by  Germany,  and  that  that  can  oidy  take  place 
when  the  enemies  of  the  country  are  subdued  in  the  old 
Roman  sen'C. 

The  question  of  the  dur-ition  of  the  war  next  engaged 
attention.  The  chairman,  whilst  being  urable  to  commit 
himself  on  the  matter,  stated  that  the  news  irnm  the  Ei»st 
made  it  appear  as  if  there  was  some  foundation  for  the  hope 
of  a  short  war,  but  he  declared  that  it  was  necessary  also  Do 
expect  a  long  one,  and  In  that  event  German  economy  had 
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to  prepare  itself  for  the  task.     The  adversaries  r  ckon  that 
Germia  weakness  lies  in  this  direction,  but  Dr.  Rathenau 
observes  that  they  will  make  a  mistake  in  this  matter.     A 
long   war  presupposes   jiisi   as    streauous    a    struggle    in 
economy  ;  this  struggle  will  be  just  as  successful,  and  even 
a  war  of    long    duration    will    be   endured   by   Gt-rmany. 
How  will  this   be  done  ?     The  cha'rman  states  that   the 
Germans,  in  the  fir.'t  place,  lave  the  capital,  wliich  has  been 
accumulate  1  in  the  past  30  years,  and  that  if  the  nation 
had  remained  of  an  agricultural  character  as  in  1870,  instead 
of   having   become  an  industrial   country,   it   would    have 
been  impossible  to  carry  on  the  present  war.     Admittedly 
the  industrialisation  of  the  country  has  been  good  ;  it  has 
enormously  strengthened  its  resources.     The  best  means  of 
defence,  however,  are  considered  to  be  represented  by  the 
man  and  his  moral  value— a  value  which  has  never  been 
lacking  in  German  technics  and  economy.     I'r.  Rathenau 
further  remarked  that  the  Germans  knew  that  their  technics 
would    also   take   up  and  solve  the   problems  of  the  day. 
Thus,  in   the  whole  situation,  the  A.E  G.  had  endeavoured 
to  force  its  equipment  hs  high  as  possible,  and  had  trans- 
ferred its  technical  arrangements  to  other  branches.      In 
conclusion,   the   chiirman   stated   that   the    Germans   had 
confidence  in  success  and  in   the  strength  and  the  moral 
services  of  the  country,  and  for  these  reasons  their   hope 
was  strong  an  i  immovable. 

The  extraordinary  speech  of  Dr.  Rathenau,  as  represent- 
ing such  an  influential  company  as  the  A.R.G.,  will 
doubtless  be  consider  d  with  interes:;  in  electrical  circles 
in  this  country.  Ah  hough  the  chairman  refrained 
from  specifically  informing  the  shareholders  of  the 
€sact  changes  in  production  which  have  been  made  in 
certain  departments,  it  is  obvious  that  the  alterations  can 
only  refer  to  the  substitution  of  war  materials  for  articles 
■of  peace  in  so  far  as  war  materials  were  not  previously  made 
by  the  company.  But  the  A.E.G.  is  not  alone  in  this 
respect,  as  various  iron  and  steel  companies,  finding  that 
their  trade  in  certain  departments  has  been  brouijht  to  a 
standstill,  have  also  embarked  upon  the  manufacture  of  war 
material  in  order  to  assist  in  meeting  the  demand.  But 
when  Dr.  Rathenau  speaks  of  the  probability  of  German 
eonomic  endurance  for  a  long  war,  he  omits  to  mention  the 
very  important  fact  that,  apart  from  the  comparative 
scarcity  of  certain  ores  for  making  hematite  pig-iron  for  the 
production  of  the  particular  quality  of  steel  that  is  re- 
quired for  armaments,  there  is  an  ever-increasing  dearth 
of  the  non-ferrous  metals — copper,  nickel  and  aluminium — 
which  are  also  needed  for  the  purposes  of  the  war.  As  it 
will  be  exceedingly  difficult  to  procure  any  further  supplies 
from  outside  the  country,  it  is  probable  that  the  peculiar 
economic  conditions  which  have  already  been  set  up  by  the 
circumstances  just  referred  to  will  play  an  important  part 
in  bringing  the  war  to  a  conclusion. 


The  market  for  lead  has  been  rather 
■variable  during  the  last  few  weeks.  There 
was  considerable  strength  shown  at  times,  and  a  level  of 
£19  53.  was  established  and  retained  for  some  time  for  prompt 
metal,  all  the  early  deliveries  being  under  efficient  control, 
while  large  demands  were  being  met  with  from  Russia,  to 
say  nothing  of  the  excellent  position  of  the  ammunition 
makers  here  who  were  taking  large  supplies  regularly  for 
Government  needs.  The  anticipated  closing  of  Archangel 
has  not  yet  come  into  effect,  but  it  cannot  be  delayed  much 
longer  no  matter  what  efforts  are  made  to  keep  open  the 
port,  but  while  this  may  check  Russian  buying  in  the 
London  market  and  stop  shipments  from  here  to  Archangel, 
Russian  demands  will  then  be  diverted  upon  New  York. 
Already  business  has  been  done  for  i-hipment  from  America 
to  Vladivostock,  and  unsuccessful  efforts  have  actually  been 
made  to  ship  lead  in  cargoes  direct  from  Spain  to  that 
port. 

It  is  quite  clear  that  the  cost  of  transport  is  not  going  to 
be  any  hindrance  to  Russia  getting  everything  needed  for 


the  pursuit  of  war  against  the  Huns.  In  considering  the 
effects  of  the  war  upon  the  demand  for  lead,  it  may  be 
remarked  that  according  to  the  German  papers  consumption 
in  that  country  has  increased  owing  to  war  requirements, 
and  prices  have  advanced  considerably.  The  latest  news 
available  as  to  lead  there  is  to  the  effect  that  s'lmething 
like  575  marks  per  metric  ton  is  the  price,  and  if  this  is 
correct  it  betokens  a  serious  scarcity  of  the  metal  in 
Germany.  That  country  normally  imports  a  good  deal  of 
lead,  say,  about  100,000  tons  a  year,  and  the  cutting  off  of 
SI  large  a  quantity  cannot  be  expected  to  pass  unnot  ced. 

A  factor,  which  it  is  felt  is  bound  to  make  some  impres- 
sion upon  the  general  tendency  of  prices,  is  the  excessive 
c  st  of  freights  from  Spain  to  England  .  .  .  indeed 
the  cost  of  transport  by  sea  is  beginning  to  verge  upon 
the  prohibitive,  and  it  is  a  factor  the  consequences  of  which 
must  not  be  ignored  entirely.  A  new  development  has 
been  seen  in  the  offering  of  regular  monthly  (juantities  of 
lead  from  China.  It  is  not  expected  that  this  trade  will 
assume  any  important  dimensions,  but  it  is  something  new, 
and  as  such  deserves  passing  reference. 

There  was  a  little  while  ago  a  good  deal  of  lead  offered 
from  the  United  States,  but  the  position  has  rather  altered 
within  the  last  week  or  so,  and  the  American  position  is  one  of 
less  willingness  to  sell  for  export.  It  is  believed  that  the 
stocks  which  were  held  across  the  Atlantic  a  few  months 
ago  have  been  very  materially  reduced  by  the  heavy  export 
movement,  and  this  being  the  case  the  position  of  producers 
there  is  much  better  than  it  was.  Hence  the  lessened  dis- 
position shown  to  offer  metal  for  sale. 

The  output  of  the  Broken  Hill  region  has  been  curtailed 
by  the  various  difficulties  which  came  into  operation  after 
the  declaration  of  war,  but  there  is  little  doubt  that  when 
peace  is  restored  the  trade  currents  will  be  found  to  have 
been  diverted  in  many  important  respects,  and  it  is  certain 
that  the  efforts  now  being  made  will  secure  that  Australian 
concentrates  will  be  treated  in  British  and  not  in  German 
furnaces.  With  the  holidays  trade  has  lulled  off,  but 
fundamental  conditions  are  much  as  before. 


It  is  very  generally  r>"cognised  that  no 
On  Advertise-  .     •  i.    j  i_ 

,       .        man  m  any  profession  or  trade  cin  hope 

Character.  ^°  maintain  a  proper  degree  of  efficiency 
unless  through  the  pages  of  a  publication 
relating  to  his  calling  he  keeps  himself  fully  informed  of 
the  course  of  practice  and  of  trade  events.  What  others 
have  done,  or  are  doing,  naturally  has  a  bearing  upon  what 
the  student  may  have  in  hand  or  in  contemplation,  and  it 
may  vary  the  details  of  some  new  commercial  enterprise. 
The  editorial  pages  are,  of  course,  the  main  vehicle  through 
which  such  information  is  conveyed,  but  the  educitive  value 
of  advertisement  pages  is  also  beyond  question,  and  the 
average  reader,  whether  his  bent  be  scientific  or  com- 
mercial, does  not  need  to  be  informed  that  such  is  the  case. 
But  it  is  not  always  apparent  that  the  advertiser  knows 
the  educative  and  business-getting  value  of  the  space  at  his 
disposal.  There  are  advertisements  and  advertisements, 
and  while  advertisers  and  their  publicity  staffs  may  hold 
very  different  views  as  to  what  is  the  most  suitable  form  of 
announcement  for  an  advertisement,  nothing  is  more  certain 
than  that  a  form  of  advertiseme't  which  may  make  a  persuasive 
or  possibly  a  smart  appeal  to  one  buyer  and  lead  to  business, 
may  happen  to  set  on  edge  the  teeth  of  another  equally 
important  potential  customer.  A  correspondent  dwells  ivpon 
this  point  in  another  part  of  this  issue.  It  has  often  been 
said  that  American  publications  show  American  firms  to 
possess  a  better  appreciation  of  what  is  really  business-like 
advertising ;  this  may  be  perfectly  true  in  respect  of 
some  of  their  popular  msg-izines  prepared  for  the  American 
reader,  and  it  certainly  is  correct  if  it  refers  to  their 
liking  for  big  advertisements.  But  American  methods 
are  legitimate  if  restricted  to  America.  For  Britishers 
whether  at  home  or  in  the  Colonies  a  British 
type  of  advertisement  generally  carries  greater  weight. 
We  have  no  intention  to  indulge  in  a  homily  on  the 
average  British  temperament  and  the  pitfalls  that  are  to  be 
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avoided  and  the  ( jualities  that  are  to  be  displayed  in  our  efforts 
to  satisfy  it,  but  we  certainly  feel  that  it  is  a  mitter  to  which 
British  technical  aud  trade  advertisers  of  electtical  and 
engiaeering  manufactures  might  devote  greater  considera- 
tion. A  sleepy  sort  of  advertisement  which,  like  the  laws 
of  the  Medes  and  Persians,  altereth  not,  is  only  used  nowa- 
days by  those  who  are  bihind  the  times  and  do  not  study 
how  to  make  advertisement  expenditure  yield  the  highest 
return.  On  the  other  hand,  there  may  be  advertising  of  the 
fiish  in  the  pan  order  which  sets  the  Thames  on  fire  one 
week,  and  lies  in  sackcloth  and  ashes  the  next.  Another 
class  of  advertisement  not  unknown  is  one  bordering  on  the 
oEFensive,  striking  the  eye,  it  is  true,  but  having  in  the  long 
run  an  unfavourable  effect  upon  the  mind.  These  are 
matters  upon  which  it  would  be  extremely  interesting  to 
hear  the  views  of  both  advertiseri  and  readers.  We  are 
inclined  to  think  that  in  the  case  of  electricil  and  allied 
manui^acturers  the  character  of  aa  advertisement  only  does 
a  little  less  than  the  goods  themselves  to  build  up  reputation. 
A  flippant  advertisement  probably  gains  for  its  votaries  a 
character  the  opposite  of  serious. 


A    BREAKDOWN    AND   LEGAL    LIABILITY. 


[by    our    legal    CONTRIBUTOli  ] 


The  recent  breakdown  at  Greenwich  which  must,  of 
necessity,  have  occisioned  a  vast  amount  of  inconvenience 
to  a  Urge  number  of  persjns,  suggests  certain  interesting 
legfil  questions.  Can  the  London  County  Council,  as  under- 
takers of  the  tramway  system  in  South  London,  be  held 
responsible,  aud,  if  to,  to  what  extent,  for  damage  caused  r 
We  need  not  deal  with  the  question  of  liability  for  personal 
injuries,  as  no  one  seems  to  have  suffered  in  that  way  ;  but 
maay  a  breadwinner  may  have  suffered  pecuniary  loss  owing 
to  his  not  having  been  able  to  get  to  work  in  time  throu'ih 
the  breakdown  of  his  customary  means  of  locomotion.  Can 
he  sue  tbe  County  Council  ? 

Curiously  enough,  one  may  search  the  law  books  through 
without  finding  any  light  or  leading  upon  the  exact  nature 
of  the  obligation  which  is  throvn  upon  a  tramway  authority 
by  the  sale  of  a  ticket.  The  Tramway  Act,  1873,  is  siltnt 
in  the  matter  ;  while  the  Act  which  empowers  the  County 
Council  to  ruu  tramcars  makes  no  special  mention  of  the 
obligations  of  the  Council  to  the  citizens. 

One  is,  therefore,  constrained  to  go  back  to  first  prin- 
ciples in  order  to  define  the  legal  position.  It  is  a  question 
of  contr.ict,  and  so  far  as  the  relations  between  the  tram- 
way auth  )rity  and  the  passenger  are  concerned,  the  question 
is  —what  is  the  obligation  of  the  authority  'i  A  man  buys  a 
ticket  for  Id.  in  order  to  travel  from  I'lackfriars  Bridge  to 
the  Klephant  and  Castle.  All  the  County  Council  arc 
bound  to  do  is  to  take  him  there.  One  supposes  that  the 
law  would  infer  a  contract  to  take  him  there  within  a 
reasonable  time.  I  f  a  breakdown  occurred  while  the  tramcar 
was  crt  rouk,  the  fare  could  get  his  money  back  ;  but  that 
would  be  the  exteut  of  the  liability  of  the  Council.  That 
body  is  under  no  obligation  to  run  a  tramcar  on  any  particular 
day — or,  rather  (to  put  the  matter  a  little  more  accurately), 
they  are  under  no  obligation  to  carry  Mr.  James  Robinson 
(or  anyone  else)  from  his  residence  in  the  suburbs  to  his 
office  in  the  City.  If  the  cars  are  running,  Mr.  Robinson, 
of  Tooting,  has  as  much  right  to  a  scat  as  Mr.  Brown,  of 
Balham  ;  but  if  the  cars  are  stopped  for  a  day  or  a  week, 
neither  of  these  two  gentlemen  could  sue  the  County  Council 
for  damages.  Sj  it  is  conceived  that  if,  as  a  result  of  the 
breakdown  a  week  or  two  ago,  a  City  man  sustained  damages 
caused  by  delay,  he  would  have  no  claim  against  the  London 
County  Council. 

Even  in  the  case  of  a  railway  company  it  has  been  held 
that  the  mere  issue  of  a  ticket  fivim  A  to  B,  apart  from  any 
conditions  in  the  time  bills,  implies  no  warranty  that  a  train 
will  start  at  the  time  at  which  the  passenger  is  led  to 
expect  it,  and  if  the  train  arrive  too  late  to  enable  him  to 


omplete  a  through  j  mrney,  he  cannot  recover  damages. 
A  forliori  the  County  Council,  whose  tramcars  run  according 
to  no  particular  time  table,  are  under  no  liability  to  their 
pissengers. 

It  is  s  )mewhat  odd  that  clauses  which  are  to  be  found  in 
Acts  of  Parliament  relating  to  the  supply  of  electricity,  and 
which  excuse  the  undertakers  fur  the  damage  caused  by 
breakdowns,  are  not  to  be  found  in  Tramway  Acts  or  pro- 
visional orders.  Id  may  be  interesting  to  refer  to  the 
relevant  provisions  of  the  Electiic  Lighting  (Clauses)  Act, 
1S99.  Aftier  providing  for  the  infliction  of  certain  penalties 
for  delay,  it  goes  on  :  — 

"Provided  that  the  penalties  to  be  in  Acted  upon  the 
u  idertakers  under  this  section  shall  in  no  case  exceed  In 
the  aggregate   in   respect,  of  any   defanlis  not  being  wilful 
defaults  on  the  part  of  the  undertakers,  the  sum  of  £50  for 
any  one  day,  and  provided  also  that  in  no  case  shall  any 
penalty  be  inflicted  in  respect  of  any  defau't  if  the  Court 
are  of  opinion  that  the  default  was  caused  by  inevitable 
accident  or  force  mojeure,  or  was  of  so  sl'ght  or  unimportant 
a  character  as  not  materially  to  affect  the  value  of  the  supply." 
Nice  questions  sometimts  arise  as   to    what  constitutes 
force  majeure,  which  is  sometimes  d^scribed  in  legal  docu- 
ments as  "  the  Act  of  God  or  the  King's  enemies  "     In  a 
case  which  was  heard  in  Dublin  in  1899  it  was  proved  that 
the  supply  of  eneig*'   had  brok-^n  down  owing  to  certain 
defects  in  a  cable  which  had  not  made  themselves  apparent 
for   a   considerable   time.     It   was  h  Id   that  the  company 
were   exoued   on   the   ground  of  inevitable  accident  (Sun 
Insurance  Co.  v.  Dublin  Corporation,  D<  c  mber  9ih,]899). 
Bat   the  defru  e   of  force   majeure  or  inevitable    accident 
will  not  avail  a  con)paiiy  in  every  case.       In  Shadditch  v. 
Loudon  Electric  Supply  Corporation,  the  keeper  of  licensed 
premises  at  Deptford .summoned  the  de'endant  Corporation 
for  failure  to  supply  e!ec  rioity  to  his  premises.    The  default 
was  admitted,  but  the  defence  was  force  miijevre,  it  being 
contended  that  the  supply  of  electricity  having  become  de- 
ficient owing  to  unavoidable    causes,    it    became   (ssential 
that  some  part  of  the  district  of  the  company  should  be  cut 
ol,  and  that   Dt-ptford  was  seleited  as  causing    the   least 
public  inconvenience.     The  full  penalty  of  4iis.  was  inflicted 
in  each  of  the  seven  cases,  with  I'O  guineas  costs  in  the  first 
case  and  I's.  costs  in  each  of  the  others.       It  would  seem, 
however,  that  where  the  company  are    taken    by   sui prise, 
and  asked  to  supply  a  number  of  consumers  for  whom  they 
have  no!;  made  adequate  arrangements,  they  will  be  leniently 
dealt  with.      Thus   in   Marjleb)ne  Vestiy  v.  Metropolitan 
Electric  Supply  Co.,  the  company  were  summoned  by  the 
Vestry  and  Guardians  for  defHult  in   supplying   electrical 
energy  to  the  workhouse  and   Vtstry  premisis  on  certain 
days.      The  company  admitted  the  default,  and  contended 
that  the  same  wis  due  to  inevitable  accident,  caused  by  the    " 
great  increase  in  the  demand  for  e'ectricity,  which  had  ex- 
ceeded their  expectations.     The  case  was  at  first  adj  jurned, 
and  eventually  small  fines  were  imposed. 

It  would  seem  that  if  any  negligence  on  the  part  of  the 
company  cin  be  proved,  it  is  futile  for  them  to  urge  a  pica 
of  force  majeure  or  inevitable  accident. 

Thus  the  faulty  laying  of  a  cable  which  led  to  a  break 
o.ving  to  subsidence  ;  derective  insulation  leadinsr  to  thort 
circuit  :  carele-ssness  at  the  central  station  whicii  led  to  a 
stoppage  of  all  the  machinery  ;  none  of  these  things  could 
be  pleaded  in  answer  to  a  summons  for  failure  to  supply. 
On  the  other  hand,  the  breakage  of  a  cable  owing  to  floods, 
the  bursting  of  a  boiler,  or  sudden  stoppage  of  machinery 
o.ving  to  some  undetected  fault,  would  'always  be  rtceived 
as  a  complete  answer  to  a  charge  of  failing  to  supply. 

But  it  is  essential  in  the  intere>ts  of  the  consumer  that 
the  company  shall  take  every  precaution  to  secure  that 
even  when  oae  set  of  engines  breaks  down  another  shall  be 
ready  to  take  its  place. 

We  have  s'.ated  the  law  as  to  breakdowns  in  lighting 
stations  with  a  view  to  drawing  attention  to  a  curious  dis- 
tinction between  the  liability  of  a  tramway  and  a  lighting 
authority.  No  doubt  that  distinction  nmy  be  explained 
by  the  fact  that  whereas  an  electric  liphtine  compHuy  or 
authority  is  bound  to  enter  into  contrarts  of  an  enduring 
nature,  the  tramway  i)mpany  is  under  no  oMigations  save 
those  which  we  have  enumerated  in  the  early  part  of  this 
article. 
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ELECTRICAL   DRIVING   IN  THE 
TRADE. 


WOOLLEN 


By   J.  F.  CROWLEY,  M.Sc,  fe.A. 

(^Abdract  of  L'oture  delivered  Wore  the  HALIFAX  Textile 
Society,  on  December  Srd,  1914.) 
Electricity  has  not  found  the  same  application  to  textile 
factories  here  as  it  has  in  other  countries,  largely  owingf  to  lack 
of  kuowledgfe  of  its  advautag-es  on  the  part  of  manufacturer^.  I'^ 
is  proposed  to  consi  ler  the  ensrineering:  problems  that  arise  when  a 
decision  to  install  electrical  driving  is  adopted.  It  will  be 
aisumed  thit  it  has  been  decided  to  adopt  two-phase  or  three- 
phase  current,  and  that  questions  of  voIta?e  and  frequency 
which  may  depend  on  the  current  available  from  the  local  supply 
authoritie?,  the  sizi  of  the  factory,  &  •.,  are  discussed  with  an  elec- 
trical engineer  fam'liar  with  the  conditions. 

1 1  oousiderinsT  the  application  of  electrical  drivinsr  to  the  woollen 
trade,  it  shiuld  bj  birne  in  mind  that  this  trade  has  certain 
pe3uli»rities  from  a  drivia?  paint  of  view,  such  as  : — 

GO  Small  total  H  p.  required  for  each  factory  as  compared  with, 
for  instance,  the  jute  trade  or  the  cotton  trade. 

(>)  ParticuUrly  poor  load  factors,  that  ip,  a  email  percentage  of 
the  machinery  running  at  a  given  instant. 

(<•)  A  varying  trade,  which  miy  mean  the  shutting  down  of  a 
number  of  machines  for  long  periods,  or,  again,  the  running  of 
machines  at  night  when  trade  is  brisk. 

Where  such  conditions  prevail,  electrical  driving  shows  to  parti- 
cular advantage.  When  it  is  decided  to  install  electric»l  driving 
the  first  point  that  requires  decision  is  the  type  of  drive  to  be 
insta'led.  Broadly  speaking,  the  choice  of  the  mannfactaier  lies 
between  :  — 

(a)  Group  driving  in  large  units. 

(6)  Group  driving  in  small  units. 

(c)  ladividual  driving. 

We  do  not  fiad  in  the  woollen  trade  the  degree  of  standardisation 
of  machinery  and  Uy-outs  that  obtains  in  the  cotton  trade  ;  con- 
sequently the  cise  of  each  woollen  factory  has  to  be  considered  on 
its  merits  to  an  even  greater  extent  than  is  necesrary  in  t.he  cotton 
trade. 

Group  Driving. — The  simplest  application  wiil  be  the  installation 
of  a  single  motor  bo  replace  an  existing  engine,  which  is  generally 
a  very  unsatisfactory  application,  since,  while  it  means  the  provision 
of  a  steady  turning  m  ivement  on  the  main  shaf  f,  it  means  also  the 
retention  of  all  existing  shafting  with  no  reduction  in  friction 
losses,  k^.  Fjr  the  average  ca=e,  therefore,  the  shafting  should  be 
divided  up  into  carefully  selected  groups,  each  proup  being  driven 
by  a  separate  motor.  I":  was  realised  early  th  it  by  dividing  up 
shafting  into  large  groups,  and  driving  these  groups  by  means  of 
electric  mitors,  many  advantages  could  be  obtained  over  the  older 
systems  of  driving  from  one  central  source.  It  is  now  being 
realised  that  these  advantages  are  greater  still  where  the  driven 
units  are  smaller  and  wh»n  still  shorter  lengths  of  shafting  are 
taken.  Thus,  the  method  of  group  driving  in  small  units  is 
gradually  obtaining  wider  recognition.  The  movement  in  this 
direction  has  been  aided  by  the  improvement  in  the  efiioiencifsof 
small  motors,  and  the  reduction  in  cost  of  these  machines. 

Having  decided  on  the  eronping  of  the  shafting,  the  next  point 
to  receive  attention  should  be  the  motor  speed,  nnd  the  method  of 
connecting  the  motor  to  the  shafting  In  woollen  factories  shaft- 
ing speeds  are  low,  frequently  not  exceeding  !I0  n  p  M.,  and  the 
points  mentioned,  therefore,  require  special  attention  if  expensive 
motors  of  unduly  low  speeds  are  to  be  avoi  'ed. 

Speaking  generally,  the  ideal  group  drive  consists  of  a  motor 
placed  ia  the  centre  of  the  line  shaft  and  provided  with  fiexible 
couplings  on  both  sides  f or  connectine  to  it.  With  this  arrange- 
ment the  speed  fluctuations  of  long  shafts  are  avoided,  and  alsi 
the  losses  in  thfl  connecting  link  between  the  motor  and  the  shaft. 
With  low  ppced  shafts,  however,  this  is  out  of  the  qups'ion,  since 
the  cost  of  an  electric  motor,  other  things  being  the  same,  increases 
as  the  speed  is  lowered,  and  belt  drives,  rope  drives,  gearing  and 
chains  have  to  be  considered.  Where  speed  ratios  are  not  abnormal, 
and  the  conditions  enable  sati^ffactorv  centres  to  be  ebtained,  and 
where  also  the  powers  to  be  transmi'ted  are  not  excepsive,  belts 
provide  a  very  satisfactory  drive.  Where  the  powers  to  be  trans- 
mitted are  great,  belts  can  be  replaced  by  rones,  which  have  also  a 
wide  field  where  a  number  of  defferent  shafts  have  to  be  con- 
nected to  ths  same  motor,  as  is  the  case  in  the  modern  rope  race 
or  by  steel  belts  which  are  largfly  uneri  in  Saxony,  but  have  not 
come  very  widely  into  use  here.  Where  the  distance  between 
centres  is  small,  and  a  laree  reduction  ratio  is  required,  other 
methods  must  be  adopted.  Wo-m  eears  are  generally  to  be  avoided 
owing  to  their  low  efEcienoy,  which  does  not  improve  with  time. 
Double  helical  gearing,  on  the  other  hand,  has  reached  a  high 
8'^ate  of  perfection,  and  chain-driving  has  come  very  widely  into 
use  for  factory  drives.  Generally  chains  possess  the  S'reat  advan- 
tage of  havine,  and  of  maintaining,  a  hieh  transmission  effi'-ienej- 
while  the  drives  are  not  affected  bv  slight  alterations  in  shafting 
alignnoent,  ns  would  be  the  case  with  gearing. 

Iii'Uridual  Driritig  —Any  advantages  claimed  for  group  driving 
in  small  units  over  group  driving  in  large  can  he  claimed  for 
individual  driving  over  both  systems,  while,  in  addition,  special 
advantages  can  b«  obtained  with  special  machines,  such  as  looms 
mnles,  ring  doubling  frames,  certrifusals,  &c.  ' 

The  advantages  of  individual  driving  are  : — 

1.  Siving  in  power. 

2.  locrease  in  production  due  to — 

ia)  Specific  advantages  in  the  case  of  certain  machines 
(.*)  Better  supervision,  &o. 


Against  these  must  be  put  the  greater  cost  of  an  individual  drive 
installation  over  a  group  drive  iastallation.  The  proptr  balancing 
of  these  advantages  against  the  increase  in  cost  is  the  problem 
that  the  manufadturer  has  to  solve,  and  here  he  will  find  expert 
assistance  indispensable. 

Regarding  the  fir^t  advantage  claimed  for  individual  drive — 
namely,  saving  in  power — two  points  might  be  referred  to  : — First, 
the  accurate  measurement  of  power  tranemiasion  losses  has  only 
been  possible  since  the  introduction  of  electiieal  driving  ;  secondly, 
these  losses  are  very  much  greater  than  is  ordinarily  aesamed.  To 
take  one  instance  only,  the  increase  in  friction  loss.^s  when  shaft- 
ing is  loaded  up  is  usually  treated  as  negligible,  though  it  is 
frequently  very  large,  as  can  be  seen  from  the  following  test 
figures.* 

The  test  was  carried  out  for  20  hours  on  six  looms  on  group 
drive,  then  for  a  similar  time  on  the  same  looms  on  individual 
drive,  with  the  following  results  ; — 

Grovjy  Drive. 

Total  number  of  picke...         187  876 

Conaump'ion  of  motor,  shafting  belts  and  looms  ...  72  KW.-honra 
Consumption   of   motor,    shafting  belts  and   loose 

pulleys            32  KW.-honrs 

Apparent  consumption  of  looms        40  RW.- hours 

Individual  Drive. 

Total  number  of  picks ...        361,206 

Consumption  when  drivirg  looms 53  KW.-honrs 

Consumption  for  187,876  picks  27  KW.-hours 

Actual    confumption    of    looms    (motor  efficiency 

75  per  cent.)  =  75  X  27 20  KW.-honrs 

Now,  the  difference  between  the  apparent  consumption  on  group 
drive  and  the  actual  consumption  on  individual  drive,  viz  ,  20  KW.- 
houis,  is  due  to  the  additional  lostea  caused  by  the  loading  of  the 
shafting.  The  shafting,  belts  aid  loose  pulleys,  as  distinct  from 
the  motor,  took  22  Kw.  hours,  and  hence  the  additional  losses  form 
91  per  cent,  of  the  light-lead  losses. 

Sab'equently,  at  another  factory,  the  same  writer  took  a  further 
t>st,  wh  n  the  additional  losses  proved  to  form  174  per  cent,  of  the 
light-load  losses.  These  figures  are  rather  illuminating  when  we 
remember  how  general  is  the  method  of  measuring  friction  losses 
by  indicating  an  engine  on  light  load. 

The  efficiency  of  a  modern  loom  motor  of  the  size  used  in  these 
te8':s  would  not  be  le  s  than  87  per  cent. 

In  estimating  the  saving  in  power  with  individual  drive,  account 
must  be  taken  of  the  load  factor  on  which  the  machines  are 
running,  since,  of  cour;e,  the  advantages  of  individual  driving  are 
the  greater  the  worse  the  load  factor.  By  load  factor  is  meant 
what  in  the  weaving  shed  is  known  as  "  weaving  efficiency  '' — that 
is,  the  ratio  of  the  actual  production  of  the  shed  to  the  maximum 
possible,  assuming  no  stoppages  of  the  looms  for  any  cause  during 
normil  working  hours  With  individual  driving,  the  power  con- 
sumption for  each  machine  ceases  when  the  machine  stops,  while 
with  group  driving,  the  whole  of  the  shafting  and  belting  must 
be  run  while  a  single  machine  is  required,  thus  : — 

If  N   =   the  load  factor  of  the  mill,  per  cent., 
I    =  the  power  l"st  wi'h  individual  drive,  and 
c;  =  the  power  lost  with  gn  up  drive, 
then  for  the  energy  losses  with  individual  and  group  drive  to  be 
equal,  I  X  n/Cg  x  100)  must  equal  1. 

It  this  formula  gives  a  result  greater  than  1,  then  individual 
driving  is  at  a  disadvantage  from  a  transmission  loss  point  of  view, 
while,  if  the  result  is  less  than  1,  the  advantage  lies  with  individnal 
driving.  In  no  case  that  the  lecturer  is  aware  of  have  individual 
loom  drives  with  high-effiiiency  motors  shown  to  disadvantage. 

Indiridiial  Driri'ig  of  Loo>ii.<i. — A  weaving  shed  in  Lancashire 
has  a  weaving  efficiency  of  77  per  cent,  to  80  per  cent,  for  ordinary 
loims,  and  approaching  9o  percent,  for  automatic  looms.  In  the 
woollen  trade,  however,  60  p^r  cent,  would  be  an  average  figure, 
and  it  would  probably  be  correct  to  say  that  only  a  high-class  shed 
would  reach  66  per  cent.  This  means,  thersf ore,  that  at  a  given  instant 
40  per  cent,  of  the  looms  are  shut  down,  showing  what  a  large 
saving  in  power  should  betffected  with  the  introduction  of  indi- 
vidual drive. 

If  a  regular  drive  is  provided  at  the  loom  shaft,  it  will  be  found 
that  the  average  speed  of  the  loom  can  be  increased,  and  it  is  this 
regular  drive  which  a  three-phase  loom  motor  particularly  does 
provide,  improving  the  weaving  efficiency  oj  the  loom  for  two 
reasons : — 

1.  The  regular  speed  reduces  the  number  of  warp  and  weft 
breakages  very  considerably. 

2.  The  time  absorbed  by  stoppages  is  considerably  reduced  owing 
to  (a)  The  shorter  time  taken  by  an  operative  to  start  a  motor  as 
compared  with  the  moving  of  a  belt  from  a  loose  to  a  fast  pulley  ; 
(i)  The  high  starting  torque  of  the  motors,  which  still  further 
assists  in  securing  prompt  starts  with  the  "  lay  "  in  any  position. 

It  is  satisfactory,  as  a  result  of  something  like  40  tests  carried 
out  in  various  parts  of  the  country  with  individual  drive,  to  be 
able  to  say  that  in  no  case  has  a  smaller  increase  in  production 
than  10  per  cent,  been  obtained,  while  in  some  cases  the  percentage 
increase  has  been  as  high  ss  25  per  cent.  Improvement  in  the 
quality  of  the  material  is  a  result  invariably  found  with  individual 
drive,  and  should  mean  a  distinct  saving  in  the  mending 
department. 

Simplicity  and  safety  in  the  weaving  shed  are  not  being  sacrificed 
to  obtain  the  results  referred  to.  The  motor  and  the  switch  are  of 
the  simplest  possible  construction,  and  contain  few  parts  likely  to 
get  out  of  order. 

*  KTZ.,  Band  49,  1912,  G.  W.  Meyer. 
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Imilridual  D  ■iihif]  of  Midfs. — Spinniosr  on  the  mule,  as  distinct 
from  spinaingr  on  the  ring  fr-ime,  is  a  discontinaoua  operation,  and 
steadiness  of  drive  is  of  vital  importance.  Broadly  speakine,  two 
main  principles  shoaldb)  observed  in  thedrivinjof  mules,  either:  — 

(rt)  To  drive  as  many  mules  as  possible,  preferably  all  the  mulis 
in  a  factory,  from  one  motor,  or 
t  (i)  To  drive  each  mule  individually. 

To  quote  from  a  n^per  read  before  the  Institution  of  Electrical 
Eiffineers  by  Mf.  H.  W.  Wilson: — "Spinuingf  mules  represent  one 
of  the  most  variable  loads  it  is  possible  to  obtain.  It  is  necessary 
to  drive  a  number  of  them  from  a  single  ma:!hine,  so  as  to  damp 
out  the  fiiijtuations  as  much  as  possible,  and  get  something  repre- 
senting an  even  load.  With  four  males  on  a  single  motor,  the 
writer  has  seen  variations  in  demand  from  15  to  90  h.p.  almost 
instantly,  and  this  manifestly  represents  a  condition  of  affairs  under 
which  no  motor  can  maintain  an  absolutely  constant  speed. 
Broadly  speaking,  it  cannot  be  said  to  be  a  good  practice  to  drive 
fewer  than  12  males  from  a  single  motor  of,  say,  150  H.P." 

Again,  a  recent  writer,  in  describing  an  installation,  eays  :  — 
"  Males  gave  a  load  varying  in  the  case  of  a  75  H.P.  motor  driving 
two  pairs  of  mnles,  from  40  to  120  H.P." 

The  actual  H.P.  figures  apply  to  cotton  mules,  but  the  difference 
batween cotton  mulepowers  and  woollen  mule  powers  is  one  of  degree, 
and  not  one  of  kind,  since  approximately  the  same  percentage  fluc- 
tuations are  present,  and  the  same  treatm  mt  is  needed.  With  indivi- 
dual drive,  the  variations  in  speed  that  occur  simply  ease  the 
passage  from  one  stage  to  another  in  the  cycle  of  operations,  while 
a  constant  spaed  is  obtained  daring  the  actual  spinning  period 
when  steadiness  of  spaed  is  essential. 

With  mechanical  drive,  on  the  other  hand,  or  with  group  elec- 
trical drive,  the  paak  loads  of  a  certain  group  of  mules  may  syn- 
chronise and  produce  a  speed  variation  on  the  system  of  serious 
effejt  on  the  other  mules,  since  it  does  not  happen  to  synchronise 
with  their  operations.  Tois  point  is  of  far  greater  moment  than 
an  improvement  of  a  few  per  cent,  in  actual  speed  variation  itself. 

Individual  Drirlng  vf  Cflntnfiigals. — There  are  few  machines  in 
a  woollen  factory  that  are  shit  down  for  longer  periods  thin  the 
centrifugals,  and,  generally  speaking,  the  individual  driving  of 
these  machines  is  desirable  on  this  account,  and  also  on  account 
of  the  difBculties  connected  with  the  starting  and  stopping 
of  the  machines.  Wherever  pjssible,  a  vertical  m  itor  should 
be  employed,  with  its  rotor  mounted  direct  on  the  spindle  of 
the  centrifugal,  the  motor  being  placed  either  above  or  below  the 
bDwl,  depending  on  the  design  of  the  centrifugal.  la  case  this 
drive  is  not  practicable,  individual  driving  may  be  carried  out 
with  a  quarter-twist  belt  drive.  Owing  to  the  great  inertia  of 
the  bowl  which  has  to  be  accelerated,  the  motor  starter  has  to  be 
of  a  specially  large  siza.  When  a  centrifugal  is  stopped,  the 
stored  energy  has  to  ba  dissipated  in  some  way,  ani  with  individual 
driving,  particularly  where  a  large  number  of  centrifugals  are 
installed,  it  is  often  advisable  to  adopt  electrical  braking  over  a 
considerable  portion  of  the  retardation  period,  since,  by  this  means, 
a  large  part  of  the  energy  absorbed  by  the  machine  during  the 
acceleration  period  can  be  returned  to  the  line.  For  this  purpose, 
where  the  number  of  centrifugals  to  be  driven  is  small,  three- 
phase,  pole-changing  motors  are  generally  employed.  For  sugar 
refineries,  where  a  considerable  number  of  centrifugals  are  gener- 
ally installed,  it  is  often  advisable  to  adopt  continuous  current,  as 
this  euabl'^s  simple  systems  of  economical  starting  and  electrical 
braking  to  be  used. 

Conclusiuit. — Individual  electrical  driving  is  employed  to  a  large 
extent  in  Germany,  and  the  speed  control  this  gives  the  operative 
is  largely  responsible  for  the  ascendancy  Germans  have  been  able 
to  obtain  in  certain  sections  of  the  textile  trade,  notably  calico 
printing.  It  is  exactly  four  years  since  experiment?  were  carried 
out  which  led  to  the  putting  down  of  the  first  large  individual 
driving  installation  in  this  country — that  of  800  motors  in  the 
shed  of  Messrs.  Frears,  Lord  &  Brother,  Bradley  Fold.  V/hen  the 
order  for  this  pioneer  plant  was  placed,  only  one  British  firm  could 
manufacture  loom  moto's,  and  that  firm  got  the  order.  In  the 
case  of  a  recent  loom  motor  order  obtained  by  the  same  firm,  they 
found  themselves  in  competition  with  not  less  than  five  other 
British  electrical  firms.  You  cannot  have  better  proof  than  this 
that  individual  driving  is  the  right  thing. 


INSTITUTION    OF    ELECTRICAL 
ENGINEERS. 


A  SPECIAL  MEETING  of  the  members  of  the  Yorkshire  Local 
Section  took  place  on  December  17tb,  at  the  Hotel  Metropole, 
Leeds,  the  chair  being  occupied  by  the  chairman  of  the  Section 
(Mr.  T.  R  lies)  The  meeting  had  been  specially  convened  in  order 
that  the  I'resident  of  the  Institution  (Sir  .lohn  Snell),  the  treasurer 
(Mr.  R)bert  Hammond),  and  the  secretary  (Mr.  P.  F.  Rowell), 
might  have  an  opp  irtunity  of  meeting  the  members  of  the  Section, 
as  the  usual  occasion  for  that  purpose — the  annual  dinner — had 
been  abandoned. 

The  Chaibman  extended  a  cordial  welcome  to  the  three  repre- 
sentatives of  the  Institution  from  London.  After  referring  to  some 
of  the  activities  of  the  Local  Section,  he  urged  that  the  mjmbers 
should  be  kept  better  informed  as  to  what  was  going  on  up  in  town. 

Sib  John  Snei.l  promised  that  he  would  put  bafore  the  Council 
the  suggestion  that  more  publicity  should  be  given  to  the  doings 
ot  the  Council  in  the  Journal,  and  said  he  believed  that  the  Council 


did  not  desire  to  hide  things  from   the   members.     He  thought 
great  good  had  been  done  in  the  co-ordination  of  the  Papers  Com- 
mittee of  the  lastitution,  one  result  being  that  papers  were  now 
not  only  read  in  London,  but  were  read  and  discussed  in  the  pro- 
vinces as  well,  thus  getting  a  wide  and  catholic  discussion  upon 
them,  and  m>kiag  members  of  local  sections  feel  that  they  were 
all  combined  in  one  lastitution.     One  of  his  first  wishes  was  that 
the  Lual  S  actions  should  be  in  accord  with  the  Council.     With  the 
stringent  qualifications  which  were  now  required  by  the  Institu- 
tion of  Electrical  Engineers  in   regard  to  the  admission  of  new 
members  and  new  students  or  graduates,  and  the  requirements  in 
regard  to  examinations,  there  would  be  brought  about  a  pronounced 
improvement  in  the  status  of  the  electrical  engineer.     A  sign  of 
the   times   was   Eeen   recently   in    the   request   which   had   been 
made  to  the  Institution  of  Electrical  Engineers,  through  him  as 
the  President,  to  nominate  from  among  the  m  mbers  of  the  lasti- 
tion  some  20 — and  more  were  yet  to  be  appointed — gentlemen  for 
cammissions    in    the    Royal    Garrison    Artillery.    '  He    had    no 
doubt  that  in  time  the   Institution   would  be  asked  to  nominate 
people    for    some    of    the    other    Government    services.      There 
was     a     great     deal     of    sound     sense     in     the     suggestion    of 
the     chairman    in     his     address     to     the    Section,    that     while 
trade     was     slack,     obsolete     plant     should     be     r^-placed     and 
improved    methods    of    driving  adopted.     If  electricil  engineers 
could    point    out    to    manufacturers    that    by    the    adoption    of 
electrical  systems  they  could  save   some  25   or   :K>  per   cent,   on 
their  cost  of  power  production — which  would  mean  over  li  per 
cent,   on    their  total  cost  of  production— if    they   were   sensible 
people  they  would  take  notice  of  the  advice  and  put  their  houses 
in  order.     This  especially  applied  to  textile  districts,  where  a  very 
small  fraction  of  a  penny  per  pound  on  mat- rials  made  all  the 
difference    between    profit  and   losa.      He    supposed    that    when 
peace    was    restored    the    Germans    would    revive    competition, 
and     unless     the     British     manufacturers     lookel     to      it     the 
competition   would   become,   as   time  went    on,  more  and    more 
keen.       In    connection    with    this    question    he    expressed   the 
hope    that    British    electrical     manufacturers    would    pat    their 
hands  to  the  plough  and  see  that  they  sent  abroad  both  to  the 
Colonies  and  to  foreign  countrios  properly  trained  electrical  men 
to  represent  them.     They  all  knew  that  great  complaint  was  made 
that   manufacturers  sent    out    to   the   Colonies    and    to   foreign 
countries  representatives  who,  whilst   they   were  admirable  com- 
mercial men,  were  not  sufficiently  good  engineers  to  be  able  pro- 
perly to   represent  the  Briti'<h  electrical  engineering  industry  in 
other  countries.     He  would  like  to  see  the  younger  members  of  the 
electrical  profession  learn,  in  the  first  place.  Spanish,  and  afterwards 
Risjian,  because  he  thought  that  in  Spain   and   Russia  there  was 
going  to  be  a  great  expansion  of  electrical  activity.  I  a  conclusion.  Sir 
John  referred  in  detail  to  the  privilege   which  had  been  given  to 
the  Ins'-.itution  ot  assisting  the  War  Office   in  connection  with  an 
Engineering  Unit  of  the  new  Royal  Naval  Division,  and  he  ex- 
pressad  the  view  that  this  Unit,  which   was  highly  skilled  in  all 
branches  ot    engineering,  would  have  very  special    work  to    do 
during  the  next  few  months. 

The  meetin?  ot  the  Birmingham  Local  Section  on  Wednes- 
day, Dacember  16ih,  was  also  attended  by  S  r  John  Snell  aid  Mr. 
Riwell.  After  an  expression  of  welcome  from  the  chairman.  Dr. 
Riiling.  Sir  John  Siell  adiressed  the  meeting,  and  after  referring 
to  the  work  ot  the  Local  S  ictions  reminded  the  member*  of  the 
objacts  for  which  those  Sections  were  established  and  ot  the  useful 
funci  ins  they  were  able  to  perform.  He  afterwards  dealt  with 
tha  subject  of  remuneration  ot  young  engineers,  pointing  out  the 
advantages  that  would  acora a  to  the  community  if  the  electrical 
profession  ware  made  suffi  ;iently  attractive  to  the  men  of  the 
highest  ability,  and  expressing  the  hopa  that  the  Institution  might 
be  successful  in  effecting  an  improvement  in  this  respect.  He 
also  urged  the  advisability  of  all  young  electrical  engineers  j  lining 
tha  Institution  and  thereby  gaining  a  statna  which  wjnld  help 
them  in  their  careers. 


CORRESPONDENCE. 


Letters  rfcxired  by  «»  aft«r  6  P.M.  ON  Toksdat  cannot  apptar  Hnt\l 
thu  following  lOfpk.  Corre.spondentt  thould  forward  thfir  eomnmni- 
cations  at  tfuf  earlifst  possible  monifnt.  No  lttt4ir  can  b»  publiskti 
unless  we  have  the  writer  s  name  and  address  in  our  possession. 


German  Firm^  posing  as  lielgians. 

With  reference  to  Belgian  agencies,  it  seems  that  a  number  of 
Belgian  electrical  dealers  are  trying  to  get  into  touch  with  British 
makers  in  order  to  represent  them  on  the  Continent. 

That  is  quite  right  and  marks  a  step  towards  a  keen  Anglo- 
Belgian  CO  operation. 

But  what  would  surprise  many  manufaotnrers  is  that  German 
limited  companies,  trading  in  Belgium  under  French  names,  and 
calling  themselves  "  all  Belgian,"  have  sent  their  representatives 
or  "technical  engineers"  as  well  over  here. 

They  a'so  want  British  goods,  perhaps  with  the  purpose  of  selling 
out  their  Garman  stock  under  a  British  label. 

I  phould  like  to  know  what  are  the  patriotic  feelings  of  the 
Belgians  who  act  as  agents  of  our  enemies'  firms  .'  They  are 
certainly  not  at  the  front  where  their  right  place  shoal  1  be. 

Kindly  warn  the  British  firms  of  the  unfair  proceedings  I  have 
stated. 

E.  JaDssens. 

London,  E,C.,  Ikcember  22nd,  I'JU. 
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U.S.A.  Safety  Kiiles. 

The  Becond  part  of  your  comment  on  the  rales  in  Circnlar  No.  49 
of  the  National  Bureau  of  Standards  has  been  read  with  much  profit 
in  the  November  6th  issue. 

We  note  that  yon  support  the  advantog-ea  of  standardiea'ion  in 
operating  safety  rules.  The  variations  m  British  practice  which 
yon  mention,  some  companies  issoinfr  booklets,  others  posting 
instructions,  and  still  others  relyine  upon  verbal  instructione, 
parallel  closely  the  conditions  found  in  this  country. 

Dae  to  the  different  character  of  construction,  standard  safety 
rales  for  Britieh  practice  could  undoubtedly  omit  some  of  the 
provisions  which  seem  advisable  for  American  practice.  In  fact, 
as  construction  betterments  are  made,  some  of  the  safety  rnlfs  now 
necessary  will  gradually  become  less  applicable  and  finally  un- 
necessary in  this  country.  It  seemed  advisable  in  the  first  edition 
of  such  rules  to  include  the  precautions  which  present  construction 
and  practice  render  necessary.  We  shall  be  very  glad  to  render  any 
assistance  should  such  a  work  be  undertaken  in  Great  Britain. 

A  principal  difficulty  found  by  long  observation,  many  confer- 
ences, and  the  consideration  of  many  sets  of  rules,  is  that  proper 
qualification  of  emploje',  even  fur  the  same  work,  conveys  such 
varying  ideas  and  permits  so  m%ny  unequally  safe  practices,  that,  as 
a  part  of  proper  qualification,  the  uniform  familiarity  with  a 
standard  set  of  precautionary  measures  and  the  uniform  use  of 
such  measures  should  be  required  as  a  portion  of  this  very  qualifi- 
cation. Partly  for  this  reason  many  rules  cover  practices,  note  of 
which,  it  might  be  at  first  thought,  proper  qualification  would 
render  unnecessary,  but  these  rules  have  been  shown  to  be  necessary 
by  a  history  of  accidents  due  to  the  diversity  in  qualifications  in 
different  commanities  and  in  different  classes  of  electrical  work. 

Many  accidents  might  be  avoided  also  from  causes  which  upon 
thought  are  known  to  the  emploje  to  exist,  but  which  dependence 
upon  verbal  instruction  or  general  qualification  has  long  prevented 
from  being  brought  strongly  to  his  attention.  Such  instructions, 
if  followed,  would  in  fact  apparently  avoid  under  existing 
American  c  mditions  at  least  200  fatalities  annually.  The  almost 
universal  Bupp)rt  of  the  simple  precau'.ionary  rules,  as  well  as  the 
more  specific  ones,  by  American  companies,  has  resulted  from  the 
fortunate  experience  of  many  large  compinies,  in  reducing"  this 
class  of  accidents  by  ntilifing  their  educational  value. 

Another  feature  notable  in  present  American  practice,  is  that 
isolation  by  elevation  on  poles,  or  above  floors  in  stations,  or  by 
other  methods  is  frequently  depended  upon  for  the  protection  of 
employe',  where  work  necessarily  occurs  in  the  vicinity  ;  as.  for 
instance,  upon  other  wires  on  the  same  poles  and  upon  neighbDur- 
ing  equipment  in  stations.  The  opportunity  for  unsafe  approach 
of  the  person  or  the  implements  he  is  using  has  frequently  led  to 
fatalities.  A  definite  minimum  for  such  approach  has  been  thought 
to  bring  attention  to  the  hazard,  and  to  prevent  taking  chances  at 
distances  l.'ss  than  can  be  generally  considered  thoroughly  safe. 

It  is  hoped  that  adoption  by  the  States  and  municipalities  of 
reasonable  and  uniform  construction  requirements  will  greatly 
reduce  the  number  of  accidents  which  occur  from  unguarded  parts 
which  might  be  by  better  practice  readily  guarded,  and  will  so 
reduce  thi  necessity  for  so  extensive  personal  precautions  on  the 
part  of  the  workmen  themselves. 

Appreciating  greatly  jour  careful  consideration  of  this  set  of 
rules,  from  which  we  have  derived  much  of  benefit  for  our  future 
revisions. 

£.  B.  Rosa, 

Ac-ting  Director. 

Department  of  Commerce, 

Bureau  of  Standards, 
Washington,  December  Is/,  19U. 


Wonderful  Accumnlator  Cells. 

In  the  window  of  a  firm  specialising  in  ignition  devices,  in  this 
town,  the  following  notice  is  to  be  seen  : — 

"This  Firady  Hawdon  improved  storage  battery  has  been 
standing  totally  discharged  since  April  9th,  1914.  The  plates  are 
free  from  sulphate.     This  will  appeal  to  you." 

It  does,  immensely.  The  cell  is  a  10-ampere-hour  in  a  celluloid 
case,  and  appears  to  ba  fitted  with  kaolin  separators. 

The  positive  plate  is  now  of  normal  .\i:e.  The  colour  .'  —spare  me 
this.  If.  reminds  me  of  an  advertisement  that  I  saw  in  a  South 
Coast  local  paper,  many  years  ago— a  motor-car  man  again- 
offering  to  "cure  perm inently  "  sulphating. 

A.W.B. 

>  ewcastle-on-Tyne. 


London  Eleetridty  Supply  Scheme. 

The  London  electric  supply  companies  seem  especially  fertile  in 
causing  complicated  situations.  Just  recently,  when  the  London 
County  Council  brought  forth  their  comprehensive  power  scheme 
It  certamly  looked  as  though  they  were  coming  to  a  settlemtnt' 
The  same  day  as  the  L.C.C.  B  11  appeared,  out  comes  another  pair 
of  Bills  pr.imoted  by  a  partial  group  of  the  London  supply  com- 
pinies  as  a  rival  measure.  Prima  fncie,  it  would  certainly  seem 
somewhat  discreditable  that  the  London  electric  supply  companies 
Bhon  d  have  had  so  many  years  to  bring  forward  a  scheme,  and 
sbould,  after  blocking  as  much  as  they  conveniently  could  the 
London  County  Council  scheme,  have  the  audacity,  so  to  speak  to 
bring  out  at  this.jmcture  a  partial  and  incomplete  scheme' of 
tuGir  own. 


It  is  not  as  though  the  whole  of  the  London  companies  were 
represented.  The  group  is  practically  comprised  of  the  West  End 
companies,  who  have  their  own  "  fish  to  fry  "  in  the  Central  Co., 
who,  we  notice,  also  figure  amongst  the  promoters.  It  is  surely 
ridiculous  to  think  that  a  group  of  companies  who  have  at  present 
limited  areas  and  absolutely  the  pick  of  L  mdon,  and  who  are 
mostly  earning  what  they  think  are  satisfactory  dividends,  will  go 
out  of  their  way  to  develop  outlying  areas  which  mean  much  work 
and  little  profit.  Certainly  we  have  no  reasonable  cause  to  think 
they  have  any  such  beneficent  motive.  The  more  reasonable 
conjecture  is  that  they  are  afraid  of  the  London  County  Council 
Bill,  and  have  simply  promoted  this  as  an  emergency  measure  to 
try  and  get  hold  of  the  powers  and  then  do  as  little  as  possible. 
Certainly  they  do  not  commit  themselvei  over  their  present  Bill, 
except  to  improve  the  supply  of  electrical  energy  ;  and,  moreover, 
there  is  a  ludicrous  provision  that  the  new  company  shall,  within 
three  years,  submit  to  the  Board  of  Trade  a  "  scheme."  Anything 
more  lacking  in  obvious  bona  fides  it  is  difficult  to  imagine.  At 
the  same  time,  we  must  congratulate  them  on  their  boldness  in 
attempting  in  such  an  obvious  way  to  throw  the  L  mdon  County 
Council  scheme  off  the  track. 

Parliament  should  certainly  look  to  it  that  whoever  takes  over 
these  London  electric  powers  should  be  people  who  actually  mean 
to  begin  work  at  once,  and  whose  clear  interest  it  is  to  do  such 
work  and  not  temporise,  under  cover  of  submitting  scheme  after 
scheme,  a  line  of  policy  of  which  everyone  is  now  heartily  sick. 

Oalooker. 


Advertising  Methods. 

I  have  often  wondered  whether  advertisers  consider  to  what 
extent  their  advertisements  are  likely  to  repel  customers.  There 
are  many  articles  advertised  in  an  aggressive,  vexatious,  or  annoy- 
ing manner.  For  example,  one  takes  up  Punch  with  the  object  of 
being  amused,  and  one  comes  across  a  whole  page  whisky  advertise- 
ment which  affords  one  no  amusement  whatever,  but  rather  the 
contrary,  and  tends  to  prejudice  one  against  the  article  advertised. 
Scores  of  instances  could  be  mentioned  of  advertisements  whi oh 
are  calculated  to  annoy  and  repsl  quite  as  many  persons  as  they 
attraot.  The  disfigurement  of  rural  districts  traversed  by  our 
main  lines  of  railway  for  example.  The  war  has  at  any  rate 
relieved  us  for  the  present  of  the  occulting  electrical  advertisement 
nuisance. 

The  castigation  administered  by  your  editorial  remarks  a  fort- 
night ago,  is  fully  deserved,  and  I  trust  it  will  have  the  effect  of 
making  advertisers  realise  that  some  methods  of  advertising  are 
not  only  illegitimate,  but  being  vexatious  to  the  public,  are  In- 
jurious to  their  interests. 

Consultant. 

London,  December  \9tli,  1914. 


Rear  Lights  on  Vehicles. 

Your  suggestion  to  aSix  rear  lights  on  those  people  who  find  a 
difficulty  in  describing  a  straight  line  from  one  point  to  another 
after  dark,  is  a  capital  one,  and  should  be  immediately  enforced, 
especially  in  view  of  the  coming  festivities. 

The  idea  might,  with  every  advantage,  be  extended  to  the 
Provinces,  where  farmers  are  continually  endangering  the  lives 
of  motorists  by  moving  fl  )cks  of  sheep  along  the  road  after  dark. 

I  myself  was  the  unfortunite  victim  of  thi<  hubit  last  week,  but 
thanks  to  the  yielding  nature  of  the  obstacles,  little  personal  ioj  iry 
was  suffered. 

Wishing  you  every  sncoess  and  the  compliments  of  the  season. 
Julian  G.  Thain, 

Chief  Eiiyincer  and  Manager. 

Siratford-on-Avon, 

December  2ith,  1914. 


From  the  Front. 


I  can  assure  you  that  my  comrades  and  myself  are  most  grateful 
to  you  for  being  so  kind  as  to  send  us  your  valuable  paper.  It 
makes  it  seem  as  though  we  were  back  in  the  oflice  asrain  when  we 
can  keep  in  touch  with  the  electrical  world  like  this.  There  is 
quite  a  scramble  f.'r  turns  among  the  boys  here  to  read  the  con- 
tents of  the  Review,  and  I  think  we  will  have  to  draw  lots  for 
turns.  I  don't  know  whether  it  will  interest  any  of  you  to  have  a 
few  lines  from  the  front,  bu*;,  as  you  know,  owing  to  the  Censor, 
it  won'c  have  to  contain  very  much  information. 
.  As  you  will  see,  I  am  attached  to  the  Wireless  S  'ction.  We  are 
having  some  terrible  weather  over  here — wet,  cold,  raw  and 
muldy  ;  it  is  wicked,  especially  with  our  work,  which  is,  of  course, 
worked  by  shifts  of  6  hours  on  and  12  off,  day  and  niaht.  Still 
we  are  getting  quite  used  to  this  kind  of  life  now,  and  I  am  very 
pleased  to  siy  that  there  is  not  a  single  case  of  illness  amongst  us, 
which  speaks  very  well,  seeing  that  most  of  the  men  are  Pist  Office 
operators,  and  others  from  ofti  oes,  &c.,  and  not  used  to  the  open- 
air  life. 

Wishing  the  Electbic.^l  Review  staff  a  very  merry  Christmas 
and  a  bright  and  prosperous  New  Year,  with  all  gooa  luok  for  the 
valued  Electrical  Review. 

Arthur  Maugham. 

First  London  Wireless  Co.  Royal  Engineers, 

General  Heaiqaarters,  British  Expeditionary  Force, 
December  23rd,  1914. 
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"We  Can't  Take  the' Risk." 

With  reference  to  the  article  entitled  "  We  Can't  Take  the  Risk,'' 
we  feel,  as  electrical  manufacturers,  that  we  cannot  let  such  an 
indictment  pass  unchallenfjed.  We  must  admit  that  on  the  surface 
it  would  appear  that  we  manufacturers  are  not  doin^r  much  to 
capture  the  trade  which  our  war  with  Germany  will  undoubtedly 
give  us  an  opportunity  of  doing-,  but  we  will  not  admit  that  this 
apparent  neglect  is  in  any  way  due  to  nervousness  or  want  of 
enterprise  on  the  manufacturers'  part.  We  believe  that  our  troubles 
are  the  same  as  those  of  almost  every  manufacturer  in  the  country. 
Every  paper  that  we  read  tells  us  that  now  is  the  time  to  set  hold 
of  Garman  trade,  and  no  one  would  be  better  pleased  than  we 
should  to  do  so  ;  but,  so  far  from  being  able  to  do  so,  we  are  having 
the  utmost  difficulty  to  retain  our  own  trade.  This  difficulty, 
however,  is  in  no  way  connectfd  with  fear  to  take  the  riek,  but 
purely  absolute  inability  to  get  men. 

Since  the  war  commenced  we  have  lost  70  men  and  have  not 
succeeded  in  replacing  a  quarter  of  these.  The  men  who  are  left 
have  made  a  splendid  effort,  but,  of  course,  have  been  unable  to 
maintain  our  turnover,  and  we  at  the  present  moment  find  our- 
selves inundated  with  orders  and  fairly  considerably  behind  in 
deliveries. 

This  shortness  of  men  has  not,  however,  in  any  way  discouraged 
us,  and  we  some  months  ago  placed  a  contract  for  an  extension  to 
our  factory,  which  will,  we  hop?,  be  complete  in  a  few  weeks, 
when  we  hope,  on  the  return  of  more  normal  times  as  regards 
labour,  to  find  that  we  can  not  only  keep  our  own  customers,  but 
capture  some  of  the  German  trade. 

The  Crypto  Electrical  Co. 
J.  G.  Shaw. 

London,  N.W  ,  December  2ifh,  1914. 


NEW    ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


German  or  British  J 

Under  the  above  heading  there  appears  a  letter  in  your  last  issue 
dealing  with  the  nationality  of  the  representitive  of  this  company 
in  Australia.  As  stated  in  that  letter,  Mr.  Hentz  is  German,  but 
he  is  not  in  our  permanent  employ  ;  his  services  were  placed  at 
our  disposal  temporarily  last  spring,  when  the  representative 
whom  we  were  sending  out  died  suddenly  a  few  weeks  before  the 
date  when  he  should  have  sailed.  Mr.  Hentz  was  at  the  time 
travelling  in  the  Eist  on  bahalf  of  the  German  Tudor  Co.,  and,  in 
view  of  the  fact  that  in  former  years  he  had  reprefentfd  the 
German  Tudor  Co.  in  Australia,  we  were  glad  to  find  this  tem- 
porary solution  of  a  difficulty. 

When  war  broke  out,  realising  that  the  position  was  unsatis- 
factory, we  arranged  with  an  Australian  engineer,  who  had 
previously  been  in  our  employ  over  here,  to  represent  us  for  a  few 
months,  and  one  of  our  engineers  who  has  been  with  us  for  many 
years  is  proceeding  to  Australia  in  January  to  represent  us 
definitely. 

1  admit  that,  in  stating  that  we  had  no  Germans  in  our  employ, 
I  had  overlooked  Mr.  Haggemann,  who  is  a  battery  inspector,  and 
also  had  overlooked  a  second  inspector  in  Australia  ;  this  error  of 
a  fraction  of  one  per  cent,  of  the  staff  does  not  seem  very  serious. 

In  regard  to  the  country  of  manufacture  of  Tudor  batteries 
exported  to  Australia,  for  many  years  the  German  Tudor  Co.  and 
ourselves  did  business  there  concurrently.  Whenever  batteries 
were  ordered  from  us,  they  were  invariably  manufactured  at  our 
works  at  Dakinfleld  i  when  the  batteries  were  ordered  from  the 
German  Tudor  Co.,  they  were  sometimes  manufactured  in  Germany, 
but  they  were  frequently  manufactured  at  our  works  to  the  order 
of  the  German  Co.  An  agreement,  however,  was  made  between  the 
two  companies  some  two  years  ago,  by  which  we  have  now  the  sole 
rights  of  supply  in  Australia  and  all  other  British  Colonies,  except 
in  oases  where  the  purchaser  expresses  a  wish  to  have  a  German- 
made  battery,  which,  of  course,  may  occur  when  the  battery  is  a 
sub-contract  and  the  main  contract  is  placed  with  agents  repre- 
Benting  German  electrical  firms. 

I  am  sorry  to  have  troubled  you  with  snoh  a  lengthy  explana- 
tion, and  trust  that  your  correspondent  will  now  be  reassured  that 
all  batteries  purchased  from  us  are  manufactured  in  this  country. 

E.  Jacobj  Managing  Director, 

TcDOE  Accumulator  Co.,  Ltd. 
London,  S.W,,  December  29<A,  1914. 


Our  notice  has  been  drawn  to  a  communication  received  by  you, 
and  printed  by  you  in  your  "  Correspondence  "  column  of  your 
isaue  of  December  asth.  Without  wishing  to  enter  into  a  lengthy 
correspondence,  we  think  the  following  facts  will  be  of  interest  to 
you.  namely  : 

This  company  has  been  duly  registered  under  the  Eoglish 
Companies'  Act,  and  over  two-thirds  of  the  capital  issued  is  held 
by  British  subjects  resident  in  this  country.  Moreover,  all  our 
directors  are  British,  and  likewise  are  resident  in  this  country. 
Further,  all  the  hands  we  employ,  which  number  many  hundreds, 
are  of  British  nationalify. 

In  conclusion,  the  "  Wirum  "  lamp,  which  we  make,  is.  and 
always  has  been,  manufactured  in  this  country,  at  our  works  at 
Brimsdown,  from  inception  to  completion. 

The  Itrimsdonn  Lamp  Works,  Ltd. 

(Leslie  Hayes.  Director.) 
London,  W.C,  Dtcemhtr  29rA,  1914. 


New  Ironclad  Sffitch. 

Messks.  J.  H.  Tucker  .t  Co.,  of  King's  Road,  Hay  Mills, 
Birmingham,  are  introducing  a  new  ironclad  D.P.  switch  for 
2.j  amperes  at  600  volts,  which  embodies  some  valuable  features. 
It  has  a  quick  make  as  well  as  a  quick  break,  and  the  blades  cannot 
be  held  in  an  arcing  position,  both  movements  being  positive  and 
independent  of  the  operating  handle.  The  blades  are  firmly  held 
in  the  on  and  off  positions,  independently  of  any  spring,  and  the 
breaking  of  the  circuit  is  not  wholly  dependent  on  the  action  of  a 
spring.  The  blade  is  so  shaped  as  to  ensure  a  perfect  contact  ;  the 
clips  are  well  recessed  on  a  substantial  base  of  vitreous  porcelain, 
and  are  screened  from  dead  metal.  An  interlocking  device  is 
provided  to  prevent  switching  on  while  the  cover  is  open,  or 
opening  the  cover  while  the  switch  is  on. 
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1. — New  Ironclad 

Switch. 


Fia.  2. — Adaptbbs 

FOE  USE  with 
TccKEB  Switch. 


Special  attenti->n  has  been  given  to  the  wiring  of  the  sn  ixh  ;  the 
cables  lead  directly  into  the  terminals,  and  various  forms  of 
adapters  have  been  designed,  fitting,  on  the  top  and  bottom  of  the 
switch  case,  which  facilitate  wiring  and  enable  the  switch  to  be 
taken  down  without  disturbing  the  conduit  or  casing  ;  some  of 
these  are  shown  in  fig.  2. 

The  insulation  consists  of  micanite  alone,  and  the  case  is  water- 
tight, lined  wih  the  company's  special  tilicate  paint,  enamelled 
outside  and  stoved. 

The  switches  are  subjected  in  the  works  to  a  Hash  test  of  2,000 
volts,  and  one  of  them  has  been  mechanically  operated  over  250,000 
times  without  breaking  down. 

Holophanc  "Refractor"  Olobe. 

In  a  pamphlet  just  issued  by  Mkssrs.  Holoi'hani:,  Ltd..  of  12, 
Carteret  Street,  S.W.,  a  new  type  of  their  well-known  scientific 
glassware  is  described  which  has  been  specially  designed  to  carry 
out  the  requirements  of  a  correctly  installed  street-lightinf  system. 


Fio.  3.— Section  ok  Holophase  "Refractor"  Globe. 


Hitherto,  mechanical  difficulties  have  prevented  the  designing  of  a 
unit  which  would  embody  all  the  advantages  of  Holophane 
prismatic  glassnare,  and  at  the  same  time  be  tniooth  both  on  the 
outiide  and  inside,  so  that  undue  aooumulations  of  dust  cannot 
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collect,  and  also  be  easy  to  clean.  These  mechanical  difficulties 
have  now  been  overcome  by  the  new  Holophane  "  Rsfractor " 
globe,  which  consists  of  two  pieces  of  glass  provided  with 
horizontal  and  vertical  prisms  fespeotlvely,  one  piece  being  placed 
inside  the  other. 

By  the  nse  of  the  "  Refractor,"  the  maximum  light  is  sent  out 
at  an  angle  of  16*  below  the  horizontal  and  the  intrinsic  brilliancy 
of  the  filament  is  reduced  whUst  the  absorption  is  practically 
negligible ;  the  lamp  is  weather  protected  ;  the  enclosing   glass 


Fig.  4. 


-Light  Distbibution  Ccrve  op  Holophane 
"Refractok"  Lantebn. 


tmit  allows  for  ventilation,  and  is  not  a  collector  of  dirt ;  the  light 
is  distributed  evenly  over  a  wide  area,  as  shown  by  the  characteristic 
curve,  fig.  4, 

The  curve  illustrates  the  great  advance  which  the  Holophane 
"  Refractor  "  unit  makes  in  the  uniform  illumination  of  streets. 

The  firm  draws  special  attention  to  the  value  of  this  develop- 
ment in  theae  days  of  restricted  lighting,  which,  under  present 
methods,  results  in  patchy  illumination. 

New  Lamp  Suspension. 

The  London  Electric  Firm,  of  George  Street,  Croydon,  has 
brought  out  a  new  type  of  "  lyre "'  or  harp-shaped  carrier,  with 
lowering  gear  to  enable  the  lamp  to  be  trimmed  from  the  ground. 
The  entire  absence  of  projections  and  the  unobtrusiveness  of  the 
contact-suspension  gear   are  noteworthy  features.     No  winch  or 


Unit  System  of  "  Salford  "  Switches. 

The  General  Electric  Co.,  Ltd.,  of  Witton,  Birmingham, 
has  developed  an  attachment  which  enables  its  "  Salford  "  switches 
to  be  connected  up  on  the  unit  principle  ;  this  consists  of  a  cast- 
iron  box  containing  horizontal  capper  bas-bars,  so  constructed  that 
they  can  be  connected  up  easily  and  solidly  with  the  bus-bars  of 
adjoining  switches  so  as  to  form  a  solid  run  of  bar  throughout  the 
whole  length  of  the  bank  of  switchgear.     In  this  way  any  number 
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-G.E.C.  "Salford"  Switches  with  Unit  SrsTEM 
OF  Attachment. 


of  "  Salford  '  switches  of  the  same  or  different  capacity  can  be 
connected  or  disconnected  in  a  short  space  of  time.  The  attach- 
ments are  constructed  so  as  to  fit  easily  together,  and  the  principle 
enables  considerable  economies  to  be  effected  in  the  cost  of 
wiring  up. 


LEGAL. 


Fig.  5.— New  Lamp  Suspension. 

rope  is  outside  the  standard,  and  the  gear  further  embodies  a  one- 
part  device  which  performs  a  three-part  function,  viz ,  a  contact 
maker,  a  weight  reliever  and  a  lock  for  the  canting  inner  harp- 
all  performed  simultaneously  by  one  operation.  This  also  ensures 
safety,  as  the  lamp  cannot  be  lit  until  the  rope  is  relieved  of  the 
weight  and  the  harp  is  looked. 


Arbroath  Electric  Works  Appeal. 
The  Valuation  Appeal  Court  on  December  19th  decided  an  appeal 
by  the  Arbroath  Electric  Light  and  Power  Co.,  Ltd.,  against  an 
entry  of  £1,215  in  the  valuation  roll  in  respect  of  their  works  and 
mains.  The  appellants  asked  that  £500  should  be  substituted  in 
the  roU.  The  Valuation  Committee  by  a  majority  fixed  the  valua- 
tion at  £1,100.  The  grounds  of  appeal  were  that  the  method  of 
valuation  adopted  by  the  Assessor  in  taking  only  one  year's 
accounts  was  not  in  accordance  with  the  proper  application  of  the 
revenue  basis  ;  that  an  average  of  at  least  three  years'  accounts 
should  be  taken  ;  and  that  prior  to  this  year  the  Assessor  based 
his  valuation  on  an  average  of  three  years'  accounts,  and  1913  was 
an  abnormally  good  year  for  the  company.  For  the  Assessor  it 
was  stated  that  in  1913  additions  were  made  to  the  plant  and 
machinery  to  the  amount  of  nearly  £8,000,  increasing  the  value  of 
the  subjects  by  a  third,  and  that  the  profits  earned  in  1911  and 
1912  did  not  reflect  the  earning  capacity  of  the  undertaking  in  its 
present  state,  whUe  the  profits  of  1913  did  more  nearly  represent 
that  earning  capacity. 

The  Coort  (Lord  Johnston  differing)  adhered  to  the  determina- 
tion of  the  Valuation  Committee. 

Lord  Salvesen,  who  gave  the  leading  opinion,  said  that  the 
Committee  had  acted  with  conspicuous  fairness. 

Lord  Cullen  concurred. 

Lord  Johnston  thought  three  years'  average  would  be  fair. 


Dewsbury  Corporation  r.  Wilbt. 
At  the  Dewsbnry  Police  Court  on  December  22nd,  C  juncillor  Fred. 
Wilby,  a  member  of  the  Dewsbury  Borongh  Council,  was  summoned 
in  respect  of  the  non-payment  of  £1  14s.  4d.,  electricity  rent  for 
the  use  of  current  at  his  stand  in  the  covered  market-place. 

According  to  the  evidence,  it  appeared  that  the  account  referred 
to  the  period  from  April  2."'th  to  June  3rd,  last  year,  and  the 
defendant  stated  that  during  that  time  there  were  only  two 
occasions  -when  current  could  be  consumed — the  two  weekly  market 
nights.  He  maintained  that  the  sum  was  an  abnormal  charge,  and 
it  was  important  to  bring  this  matter  forward  publicly,  because  he 
could  not  mention  it  in  the  Council  meetings,  as  it  affected  his  own 
interests.  The  same  thing  had  happened  in  other  cases,  though 
more  particularly  with  regard  to  gas  than  electricity.  He  had 
allowed  the  matter  to  come  before  the  magistrate  in  order  that  the 
public  might  know  whether  there  was  any  proper  method  of 
checking  the  meters  or  not.  He  gave  figures  showing  that  in 
December,  1912,  he  would  use  a  great  deal  more  electricity  than  he 
did  in  May,  but  the  account  then  was  only  for  £1  :<i.  8d.,  whilst  in 
December,  1913,  it  was  only  18i.  8d.,  and  in  April  last  4s.  Sd. 

The  Magistrates  deferred  their  decision  for  one  month,  and 
suggested  that  in  the  meantime  the  defendant  and  the  Electricity 
Committee  should  take  an  opportunity  of  meeting  together  to 
discuss  the  matter. 
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Melbourne  City  Council  and  Messrs.  Siemens. — From 
.Australian  newspapers  just  to  hand  it  appears  that  the  Mel" 
bourne  City  Council  had  before  it  on  Octol>er  2t)th  a  report 
by  the  Electric  Supply  Committee  recommending  that 
authority  should  be  given  to  purchase  plant  and  materials 
required  for  extensions  of  the  electric  supply  undertaking, 
at  an  estimated  cost  of  .£71,289.  Special  advice  was  asked 
in  regard  to  the  purchase  of  a  l-oOOO  kw.  3-phase  turbo 
alternator  for  the  power-house,  to  cost  .£9,800.  The  com- 
mittee asked  for  the  instructions  of  the  Council  as  to 
whether  it  should  negotiate  for  the  Willans  and  Robinson 
plant  with  Siemens  generator,  or  invite  tenders  for  the 
supply  of  the  plant.  A  report  from  Mr.  H.  R.  Harper,  city 
electrical  engineer,  said  it  was  very  necessary  that  immedi- 
ate steps  be  taken  to  procure  this  additional  generator  for 
the  winter  of  1916.  Allowing  for  the  unsettled  state  of  the 
engineering  trade,  owing  to  the  European  war,  it  was  diffi- 
cult to  say  how  long  it  would  take  an  Enplish  manufacturer 
to  manufacture  and  export  a  plant  of  this  size.  It  would 
be  wise,  therefore,  to  place  an  order  as  early  as  possible,  in 
order  to  minimise  the  risk  of  having  a  shortage  of  plant  for 
the  winter  of  1916.  There  were  two  ways  of  dealing  with 
this  matter — one  was  to  call  for  tenders  in  the  usual  way, 
and  the  other  w^as  to  obtain  a  duplicate  of  the  two  last 
plants  from  the  makers,  Messrs.  Willans  and  Robinson. 
The  latter  course  seemed  to  him  to  be  preferable,  as  the 
two  plants  recently  installed  by  this  firm  were  proving  to  be 
excellent,  being  economical  in  steam  consumption,  with  a 
considerable  margin  of  capacity  above  that  specified.  Fur- 
ther, it  was  a  great  advantage  to  have  all  nlant  in  a  power- 
house of  uniform  size  and  make,  for  it  cut  down  the  amount 
of  spares  to  be  carried  and  rendered  the  operation  and  main- 
tenance of  such  plant  a  simpler  task  to  the  staff.  The  town 
clerk  read  a  lengthy  communication  which  had  been  re- 
ceived from  Mr.  A.  L.  Herbert,  general  manager  in 
.Australasia  of  Siemens  Bros.  Dynamo  Works,  Ltd.,  ex- 
plaining the  position  of  the  Siemens  companies.  This  is 
printed  in  extenso  in  the  "  Melbourne  Age  "  for  October 
27th,  together  with  the  following  report  of  the  meet- 
ing. .A  letter  from  Sir  E.  Grev  (dated  .August  27th) 
authorising  the  Siemens  companies  to  continue  trading  as 
made  in  the  House  of  Commons  by  the  Attorney-General, 
were  read.  In  submitting  the  report,  Cr.  Treadw'ell 
said  his  committee  had  an  open  mind  on  the  matter,  but 
realised  that  it  was  its  duty  to  insist  on  the  plant  which  it 
purchased  being  of  a  high  standard  of  efficiency.  Cr. 
Morell  thought  that  the  Council  would  be  wise  to  accept  the 
tender.  It  would  mean  a  saving  of  money  in  spare  parts, 
and,  besides,  the  machines  were  made  in  England.  Or. 
Smith  moved  that  the  Council  call  for  tenders.  There  w-as 
no  question  but  that  Siemens  was  a  German  firm,  and  they 
wanted  something  purely  British.  Cr.  .Atkins  said  they 
would  have  to  give  some  direction  to  the  Electric  Supply 
Committee  as  to  how  it  was  .going  to  guarantee  that  no 
money  would  go  to  Germany.  Cr.  Cabena  said  that,  taking 
a  purely  business  view  of  the  matter,  they  should  accept  the 
tender,  but  there  were  other  points  of  view,  and  it  was  not 
tor  the  committee  to  dictate  to  the  Council  on  a  matter  of 
patriotism.  He  wanted  to  emphasise  the  fact  that  this  con- 
tract was  a  matter  of  expediency  and  a  matter  of  business. 
They  could  place  the  order  for  the  alternator  with  Willans 
and  Robinson,  and  stipulate  for  a  generator  made  by  Kerr 
&  Co.,  a  Scotch  firm,  or  any  all-British  concern.  Cr.  John 
Gardiner  said  the  Council  should  stick  to  its  policy  of  calling 
for  tenders.  He  was  not  eoing  to  be  a  party  to  what  was 
practically  giving  preference  to  German  capital.  He  trusted 
that  members  of  the  Council  would  rise  to  a  sense  of  their 
obligations  in  this  matter.  The  motion  of  Cr.  Smith  that 
tenders  be  called  for,  excluding  German  and  .Vustrian  manu- 
facture and  capital,  was  carried. 

Australia  and  German  Trade. — A  Melbourne  telegram  to 
an  .Australian  newspaper  states  that  an  anti-German  league, 
to  be  formed  in  Melbourne,  is  assured  of  good  support.  Its 
obioct  is  to  prevent  trade  with  the  enemy,  and  information 
will  \ye  obtained  on  the  following  [xjints: — (a)  The  source 
from  which  their  tradesmen  obtain  their  goods;  (b)  the 
nationality  of  the  proprietors,  managers,  and  omplov^s  of 
firms;  (c)  the  nationality  of  local  agents  for  British  firms; 
(d)  what  German  or  .Austrian  firms  arc  trading  under  Eng- 
lish names.  The  League  hopes  to  gain  the  co-operation  of 
the  British  Board  of  Trade.  It  intends  to  encourage  in 
every  possible  way  the  purchase  of   .Australian  products. 

-At  the  end  of  Octolx'r  last  lln"  Minister  of  Customs,  Mr. 
Tudor,  received  a  deputation  ,-it  .Melbourne,  representing  the 
Australian  Protectionist  .Associ.ntion,  a  newly-formed  organ- 
isation formed  with  the  object  of  impressing  on  the  Govern- 
ment the  necessity  for  nroviding  an  offi^ctive  tariff  against 
foreign  goods,  and  extemling  to  Great  Britain  trade  prefer- 
ence for  goods  unobtainable  in  .Australia.  The  deputation, 
which  was  introduced  bv  Mr.  C  C.  Salmon,  president  of  the 
.Association,  represented  iron,  machim^rv  and  various  other 
trades.  Other  speakers  supported  his  views.  In  repiv,  Mr. 
Tudor  (according  to  a  report  in  the  "  Melbourne  .Age  ") 
said  he  agreed  that  the  first  thing  of  importance  to  obtain 
was  employment  for  the  people.  That  fact  was  brought 
home  to  them  more  to-<Iav  than  ever.  But  he  did  not  agrp«^ 
that  employment   should   be  fought   for  first   and   conditions 


for  the  workers  after.  If  the  manufacturer  got  protection, 
the  worker  should  also  be  guaranteed  protection.  He  be- 
lieved in  protection  to  encourage  the  supply  of  raw  material. 
The  dej)utation  was  anxious  to  look  after  its  own  country, 
and  if  there  were  any  differences  of  opinion  among  the 
people  (who  all  had  the  same  wish),  it  was  as  to  tne  best 
way  to  do  it.  Some  people  thought  things  ought  to  be 
left  alone.  Others  thought  employment  should  be  provided 
for  the  people.  It  was  not  customary  for  a  Minister  to  give 
notice  as  to  when  a  new  tariff  would  be  introduced,  and  he 
was  not  going  to  do  it.  The  Governor-General's  speech 
had  promised  action  this  session  in  regard  to  TarifT  Reform! 
and  the  promise  would  be  kept.  14ow  long  the  session 
would  last  he  did  not  know.  He  urged  manufacturers  to 
supnlv  the  Inter-State  Commission  or  his  department  in 
the  meantime  with  all  information  required.  Manufac- 
turers were  lax  in  supplying  statistics.  Until  uniform  sta- 
tistics were  supplied  there  would  be  a  difficulty  in  granting 
effective  protection.  It  was  impossible  to  get  the  production 
figures  for  Australia  for  1913,  despite  the  fact  that  customs 
statistics  for  1913  were  available  in  February  last.  Until 
the  production  statistics  were  supplied  by  manufacturers  to 
compare  with  the  customs  import  figures  it  was  impossible 
to  know  where  they  stood.  The  question  of  British  prefer- 
ence would  be  a  matter  for  the  Cabinet  to  settle.  He  would 
certainly  bring  it  before  the  Cabinet,  although  he  was  not 
keen  on  it.  Neither  was  he  keen  on  extending  preference 
to  nations  assisting  us  at  the  war. 

The  Runaway  Bombardment. — During  the  naval  bom- 
bardment of  the  Hartlepools  on  Wednesday,  16th  December, 
from  about  8.5  to  SAo  a.m.,  the  West  Hartlepool  Corpora- 
tion tramways  suffered  slight  damage.  We  are  indebted  to 
Mr.  Charles  Burgess,  the  general  manager  and  engineer, 
for  the  following  particulars  as  to  the  extent  of  the  damage:- — 
Offices:  Roof  of  part  of  olYices  struck  by  shell  and  carried 
away.  Remaining  portion  of  office  slightly  damaged. 
Dep6t:  Flagstaff  on  top  of  depot  splintered.  A  shell  fell  a 
few  yards  to  rear  of  depot  and  buried  itself  in  the  railway 
embankment.  Overhead  Line;  Wires  brought  down  at  two 
points  on  Hartlepool  route  and  one  point  on  the  Park  route. 
Total  length  down,  approximately  300  yards.  No  poles 
damaged.  Permanent  Way:  No  anparent  damage.  Rolling 
Stock:  Several  cars  in  service  had  the  windows  shattered, 
and  one  car  standing  in  the  depot  had  a  controller  struck 
by  a  piece  of  shell  which  came  through  the  window  of  the 
depot.  Injuries  to  Staff:  One  member  of  office  staff  sus- 
tained scalp  wound  (slight).  No  other  members  injured, 
though  the  depot  staff  were  on  duty  when  the  firing  com- 
menced. Delay  to  Service:  .About  an  hour  after  the  bom- 
bardment ceased  the  service  was  resumed  on  three  routes, 
and  on  the  remaining  route  at  about  5  p.m.,  bv  which  time  the 
overhead  line  was  lepaired.  For  some  months  the  depart- 
ment has  been  engaged  in  building  considerable  extensions 
to  the  denot,  and  these  works,  which  are  now  approaching 
completion,  fortunately  escaped  any  damage. 

Messrs.  Richardsons,  Westgarth  &  Co.,  Ltd.,  of  Hartle- 
pool, write  as  follow  s: — "  .As  it  has  been  reported  that  during 
the  recent  bombardment  of  Hartlepool  our  works  were  seri- 
ously damaged,  we  desire  to  mforni  you  that  although  un- 
fortunately a  number  of  our  workmen  were  killed,  our 
works  suffered  very  slight  material  damage.  The  actual 
damage  was  confined  to  a  few  roofs,  which  were  partially 
destroyed,  and  a  great  number  of  broken  windows.  No 
work  in  progress  or  machines  were  damaged,  and  we  are 
working  in  a  norm;il  way." 

German  Electrical  Machinery  Dumped  in  Australia. — We 
quote  the  following  from  the  "  Melbourne  .Age  "  for  October 
26th: — "  For  some  years  past  German  manufacturers  of 
electrical  machinery  and  appliances  have  been  making 
strenuous  attempts  to  capture  .Australian  trade  in  their 
special  lines.  Though  tliis  is  in  keeping  with  an  onslaught 
on  the  markets  of  the  world  in  that  branch  of  trade — in  the 
year  1912  Germany  exported  ^£8, 034, 000  worth  of  electrical 
goods — the  competition  of  German  firms  has  nowhere  been 
so  keen  as  in  respect  of  .Australian  business.  The  imports 
from  Germany  in  1912  amounted  to  X19o,000,  and  while  the 
British  percentage  of  trade  was  declining  that  of  Germany 
has  rapidlv  increased.  The  methods  by  which  Germany  has 
been  capturing  this  trade  are  not  such  as  should  commend 
themselves  to  .Australian  importers,  even  if  that  country  had 
remained  friendly  to  the  British  Empire.  She  has  sought 
to  gain  business  not  bv  honest  competition,  but  bv  schemes 
that  suggest  some  of  her  ethics  of  the  battlefield.  In  the 
first  instance  the  standard  of  certain  German  machinery 
and  appliances  is  appreciably  lower  th.in  that  of  British 
lines.  Candle-power,  according  to  Germany,  is  not  equal 
to  British  candle-power.  From  a  comparative  point  of 
view,  therefore,  the  German  products  are  inferior.  Evi- 
dence is  available,  too,  to  show  that  German  manufacturers 
have  dumped  gcKxIs  on  the  .Australian  market,  content  to 
lose  money  in  the  hope  that,  on  capturing  the  trade,  they 
can  recoup  themselves  with  interest  for  their  calculated  and 
profitable  generosity.  In  view  of  the  difference  in  standards 
this  temporary  generosity  is  illusive.  It  is  not  very  credit- 
able to  the  purch.'isers  th.it  '  dumped  '  Gorman  goods  are 
being  utilised  bv  them  for  the  sunolv  of  public  services. 
The  community  has  at  least  the  right  to  expect  that  public 
concessions  to  conmiercial  concerns  should  not  be  utilised 
for  the  benefit  of  foreign  countries  at  the  expense  of  the 
British    Empire." 
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German  private  War  Allowances  to  Workmen's  Families. 

— It  ma}-  be  of  interest  to  sjive  some  particulars  concerning 
the  financial  allowances  which  have  been  made  by  various 
manufacturing  firms  to  the  dependents  of  workmen  who 
have  been  called  up  for  military  service  in  Germany.  The 
Schuckert  Electricity  Co.,  of  Nuremberg,  for  instance, 
which  does  not  enumerate  the  number  of  men  called  up 
within  the  circle  of  its  various  undertakings  states  merely 
that  considerable  provision  had  been  made  for  the  staff  and  the 
workmen.  In  the  case  of  the  A. E.G.,  the  number  of  men 
requisitioned  by  the  army  authorities  by  the  middle  of 
December  was  14,000,  and  the  company  had  expended 
.£25,000  per  month,  or  a  total  of  ^100,000  in  the  first  four 
months,  in  supoorting  the  men's  families.  The  cost  has 
been  defrayed  out  of  current  funds  without  touching  the 
provident  fund  which  is  intended  for  use  in  normal  times. 
The  position  of  affairs,  however,  is  set  forth  much  more 
distinctly  by  the  Siemens  &  Halske  Co.,  for  itself,  and  also 
on  behalf  of  Siemens-Schuckert  Works,  in  \vhich  the  former 
is  joint  proprietor  with  the  Schuckert  Co.  Down  to  the  end 
of  the  first  week  in  December  the  number  of  officials  and 
men  called  up  from  the  two  companies  concerned  was 
13,526,  and  the  allowances  which  are  being  made  to  the 
families  in  the  case  of  men  hitherto  employed  by  both  firms 
have  been  fixed  as  follows  until  further  notice: — Half  of  the 
monthly  salary  to  the  wife  of  an  official,  and  an  additional 
5  per  cent,  of  the  salary  for  each  child  under  14;  and  6s.  per 
week  to  the  wife  of  a  workman,  and  a  further  sum  of  Is. 
per  week  for  each  child  under  14.  The  total  amount  paid 
by  the  two  firms  during  the  first  three  months,  including 
special  allowances  in  the  first  month,  is  reported  to  have 
exceeded  ^£75,000. 

Competilion    with    Germany    and    Austria=Hun^ary. — In 

connection  with  the  special  arrangements  made  in  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade  for  deal- 
ing with  enquiries  in  regard  to  the  above  subject,  lists  are 
being  prepared  and  circulated  of  articles  which  enquirers 
desire  (a)  to  purchase,  and  (b)  to  sell.  The  sixth  list  is 
now  ready,  and  may  be  obtained  by  United  Kingdom  manu- 
facturers and  traders,  together  with  copies  of  the  previous 
lists,  on  application  to  the  Branch.  British  firms  interested 
in  any  of  the  goods  mentioned,  either  as  buyers  or  sellers, 
should  communicate  with  the  Director  of  the  Branch. 

Lancashire  Tramway  Employes  and  the  War. — In  con- 
sequence of  so  many  of  their  drivers  and  conductors  having 
joined  the  colours,  certain  tramway  companies  and  muni- 
cipal tramways  committees  in  central,  south  and  south-east 
Lancashire  are  now  advertising  for  both  drivers  and  con- 
ductors. 


BUSINESS   NOTES. 


Consular  \otes.— SPAIN.— Valencia,  with  its  250,000 
inhabitants,  and  its  wealth  derived  frora  the  shipment  of  rich 
frait  and  vegetable  crops,  is,  in  the  opinion  of  the  United  States 
Consul  there,  a  good  centre  for  condncting-  a  campaign  to  capture 
the  German  electrical  trade.  He  believes  that  permanent  results 
can  be  obtained  only  by  following  previously  adopted  methods  of 
personal  representation,  taking  orders  by  sample,  quoting  net 
prices  delivered  in  Valencia,  and  advancing  reasonable  credit.  If 
these  msthods  are  not  adopted  and  accompanied  by  low  prices, 
only  a  transitory  trade  can  be  expected.  The  establishment  of  a 
joint  agency  and  sample  room  is  suggested  (by  the  President  of  the 
United  States  Steel  Corporation)  as  a  practical  means  for  increas- 
ing sales  of  articles  which  are  not  manufactured  in  sufficiently 
large  quantities  to  warrant  the  expense  of  special  propaganda  by 
a  single  manufacturer.  This  would  result  in  putting  Valencia 
and  district  in  direct  communication  with  foreign  markets.  It 
would  make  them  as  commercially  independent  in  import  trade  as 
they  already  are  in  export  trade,  and  as  they  ought  to  be,  having 
regard  to  the  size,  population  and  wealth  of  the  territory.  An 
alternative  plan,  but  probably  one  less  satisfactory,  would  be  to 
appoint  as  an  agent  a  Spanish  house  in  Barcelona  or  other  com- 
mercial centre,  having  experienced  travellers  already  available. 
The  goods  in  greatest  demand  and  the  approximate  retail 
prices  at  which  they  must  be  sold  are  as  follows  :— Lamp  sockets 
(bayonet),  9i.  each  ;  push  buttons,  Is.  10}d.  ;  wall  switches, 
Is.  lid.;  fuse  boxes,  3s.;  cleats,  from  2d.  per  pair;  shade 
holders,  5d.  each  ;  glass  shades,  up  to  4s.  6d.  :  metal  and 
porcelain  shades,  up  to  Is.  Ud.  :  metal-filament  lamps  with 
maximum  of  75  c.p.  up  to  Is.  lOJd.  These  are  the  prices  at  which 
the  better  grades  of  German  makes  have  been  selling,  but  much 
cheaper  goods  have  a  larger  sale  It  should  be  remembered  that  the 
secret  of  success  in  this,  as  well  as  in  other  lines,  is  the  willing- 
ness and  ability  of  manufacturers  to  furnish  an  article  at  the  price 
the  trade  is  willing  to  pay.  The  Germans  have  not  attempted 
to  educate  consumers  to  demand  better  quality  at  higher  cost,  and 
many  merchants  assert  this  cannot  be  done,  at  any  rate  until  a 
permanent  footing  has  been  secured  in  the  market.  Valencia 
importers  are  not  accustomed,  nor  will  they  agree,  to  cesh  terms. 
The  correspondence  method  of  trade-getting  is  not  popular  in  this 
market,  but  the  personal  element,  the  periodical  visit  of  a  repre- 
sentative of  the  exporting  house,  with  samples,  prices,  guarantees, 
kc,  IS  very  inflnenUal  if  not  all-important.     Merchants  who  have 


recently  been  interviewed  find  it  necessary  to  repeat  the  warnings 
to  exporters  (1)  to  prepay  full  postage  on  their  correspondence  ; 
(2)  to  correspond  in  the  Spanish  language ;  and  (3)  to  make  use 
of  the  international  return-postage  stamps. 

SOUTH  AFRICA. — Whilst  urging  his  countrymen  to  maintain 
their  activities  in  the  South  African  market,  the  U.S.  Consul  at 
Port  Elizibsth  admits  that  Eaglish  and  German  manufacturers 
made  the  greatest  progress  in  selUng  electrical  material  last  year. 
Electrical  machinery  from  America  showed  a  decided  increase  over 
1912  in  the  face  of  a  decrease  in  the  total  amount  of  imports.  In 
a  short  time,  he  adds,  all  municipalities  of  any  consequence  will 
be  lighted  by  electricity,  and  the  use  of  power  for  manufacturing, 
heating  and  lighting  is  rapidly  becoming  popular.  American 
goods  are  slowly  but  surely  increasing  in  public  favour,  and  it  ia 
only  necessary  for  exporters  to  study  a  little  more  carefully  the 
needs  and  customs  of  the  country  to  make  that  increase  more 
rapid.  In  attempting  to  do  business  in  South  Africa,  a  new  man 
should  make  a  careful  study  of  business  conditions  and  local  cus- 
toms. Any  little  courtesy  that  is  extended  to  a  possible  pur- 
chaser is  fully  appreciated.  Many  representatives  of  British  firms 
make  a  point  of  asking  the  head  of  the  department  or  purchasing 
agent  to  luncheon  or  dinner  at  least  once  on  every  trip.  No  pro- 
mises that  the  firm  will  not  sanction  should  be  made,  and  plenty 
of  time  should  be  taken  to  work  each  town  with  care.  Once  a 
customer  is  secured,  it  is  comparatively  easy  to  keep  him  if  his 
requirements  receive  prompt  attention.  In  packing  goods  for 
Port  Elizibe.th  it  must  be  remembered  that,  during  unloading, 
articles,  unless  extremely  balky,  are  placed  in  large  rope  slings  or 
hammocks  in  the  vessel's  hold,  hoisted  out  over  the  side  and  trans- 
shipped into  lighters  alongside.  Consequently  a  parcel  is  fre- 
quently upside  down  or  on  its  side.  Strap  fastenings  and  blockings 
should  have  direct  bearings  on  the  contents  of  the  case  at  every 
angle. 

SIAM. — Tungsten. — The  United  States  Consul  at  Bangkok  calls 
attention  to  the  deposits  of  wolfram  found  in  Nakon  Sri  Tamarat, 
on  the  east  coast  of  the  Siamese  portion  of  the  Malay  Peninsula. 
Here  the  wolfram  ore  had  been  left  in  great  heaps  as  valueless 
material  after  having  been  separated  from  the  tin  ore  by  the 
Chinese  miners.  The  amount  of  wolfram  recovered  duting  the 
fiscal  year  1912-13  was  309  tons,  against  119  tons  for  the  pre- 
vious year.  The  output  of  this  ore  is  likely  to  diminish  soon,  as 
the  surface  workings  are  nearly  exhausted.  For  the  working  of 
the  deeper  deposits  on  proper  lines,  special  knowledge  and  con- 
siderable capital  would  be  needed.  Wolfram  in  moderate  quantities 
has  also  been  found  at  Puket,  on  the  west  coast  of  the  Siamese 
Malay  Peninsula,  and  this  mineral  is  said  to  be  fairly  widely  dis- 
tributed throughout  the  Peninsula. 

CHINA. — According  to  the  U.S.  Consul  at  Chungking  a  business 
man  connected  with  a  large  German  electrical  company,  which 
recently  underbid  all  competitors,  stated  that  his  house  was  willing 
to  wait  25  years,  if  necessary,  for  the  profits  which  it  hoped  to 
get  eventually  by  ssUing  now  at  abant  cost  price.  Although  the 
expediency  of  such  a  campaign  remains  to  be  proved,  the  example 
set  in  principle  affords  encouragement  to  firms  to  extend  their 
activities,  although,  perhaps,  by  less  costly  methods. 

RooK  \otices. — Wkitaker's  Almanach  for  1915  (2i.  Gd.), 
is  the  17  th  annual  appearance  of  this  well-known  book.  It  is  as 
valuable  as  ever,  indeed  at  such  times  as  these  perhaps  one  has 
even  more  occasion  than  usual  to  refer  to  it,  for  it  contains  much 
information  regarding  the  Xavy  and  the  Army,  and  their  pro- 
minent personnel,  and,  of  course,  chapters  relating  to  the  great 
war.  A  great  deal  of  matter  is  also  available  regarding  the  various 
colonies,  foreign  countries.  University  and  educational  matters, 
the  Civil  Service,  railway  matters,  &o.  But  Whitaker'i  Almanack 
rtquires  little  commendation  at  this  date. 

Al'iminlum  :  Fads  and  Fiijnreji. — The  pocket-book  of  data  con- 
cerning aluminium,  issued  by  the  British  Aluminium  Co.,  Ltd., 
of  109,  Queen  Victoria  Street,  EC,  has  evidently  filled  a  want, 
and  the  appreciation  with  which  it  was  received  has  prompted  the 
company  to  produce  an  enlarged  edition,  in  the  form  of  a  neat 
binder  containing  56  pages,  and  distinguished  as  Publication 
No.  147.  This  has  the  advantage  that  any  pages  containing 
matter  in  which  the  user  is  specially  interested  can  be  withdrawn 
and  the  remainder  kept  on  file,  and  additional  pages  can  be  inserted 
when  available.  The  particulars  are  of  great  variety,  covering  all 
usual  shapes  of  aluminium  parts,  special  sections,  rods,  tubes, 
cables,  overhead  lines  (regulations,  sags,  io.),  and  a  list  of  other 
publications  issued  by  the  company.  Users  of  the  metal  will  find 
it  invaluable. 

" Proreedingsot  the  American  Institute  of  Electrical  Engineers.' 
Vol.  XXXtll.  No.  12.  December.  1914.  New  York:  The  Insti- 
tute.    Price  81. 

"Circulars  of  the  Bureau  of  Standards,"  No.  6:  "Fees  for 
Electric.  Magnetic,  and  Photometric  Testing,  "  and  No.  31  :  "  Copper 
Wire  Tables."  Scientific  Papers  of  the  Bureau,  No.  227  :  "  Measure- 
ments on  Standards  of  Radiation  in  Absolute  Value  '  ;  No.  228  : 
"  An  Experimental  Study  of  the  Koepsel  Permeameter  ' ;  No.  229  : 
"  Various  Modifications  of  Bismuth-Silver  Thermopiles  having  a 
Continuous  Absorbing  Surface."  Washington  :  Government  Print- 
ing Office. 

Ilindlev  Gas  Ensiues. — In  Messrs.  E.  S.  Hindley 

.\>'D  Sons'  advertisement  appearing  in  the  last  few  issues  of  the 
Review,  the  illustration  shows  a  4-eylinder  engine,  whereas  the 
letterprtss  describes  it  as  a  six-cylinder.  Lest  any  reader  should 
think  that  the  firm  does  not  make  sets  above  four  cylinders,  we 
are  asked  to  state  that  the  letterpress  was  correct,  but  a  wrong 
block  was  sent  for  nse. 
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Trade  iu    1914. — Messbs.  Richardsons,  Westgarth 

AND  Co.,  Ltd.,  report  that  in  their  turbine  department,  at  Hartle- 
pool, their  output  of  ships  turbined  in  1914  was  43,000  I  h.p. 
The  output  of  complete  sets  of  marine  engines  and  boilers  at  the 
Middlesbrough  works  was  lees  than  usual,  comprising:  only  four 
sets,  having  a  total  of  6,000  i.h.p.  On  the  other  hand,  the  out- 
put of  marine  boilers  was  the  highest  on  record.  In  addition  to 
the  nine  boilers  required  with  the  complete  marine  sets 
supplied,  the  firm  have  supplied  other  nineteen,  varying  in 
diameter  from  15  ft.  down  to  11  ft.,  and  representing-  a  total  of 
13,050  I.H.P.  for  the  boiler  shop  output.  To  this  are  to  be  added 
six  of  their  "  Nesdrum  "  water-tube  boilers  for  land  work,  having 
a  total  of  2.000  i.h.p.  In  land  work  they  have  been  kept 
fully  occupied,  and  for  the  last  few  months  have  had  to  work 
double  shift  upon  urgent  orders  for  Government  and  other  work 
required  for  early  delivery.  In  addition  to  other  plant  they  have 
supplied  three  large  surface  condensers  each  capable  of  condensing 
80,000  lb.  of  exhaust  steam  per  hour  for  the  new  turbine  power 
station  being  erected  for  the  Buenos  Ayres  suburban  system,  also 
one  surface  condenser  to  deal  with  150,000  lb.  of  steam  per  hour 
for  the  Newcastle-on-Tyne  Electric  Supply  Co.'s  extensions  at  the 
Dunston  power  station,  and  another  similar  condenser  for  the 
Manchester  Corporation  Stuart  Street  power  station.  In  iron  and 
steel  works  plant,  Messrs.  Richardsons,  Westgarth  &  Co.  have 
completed  a  number  of  large  metal  mixers,  including  one  having 
a  capacity  of  500  tons  of  molten  metal  for  a  Midland  firm,  one 
of  400  tons  capacity  for  a  local  works,  and  another  of  175  tons 
capacity,  also  for  the  Midlands.  Two  large  sets  of  hydraulic 
plate  shears  have  also  been  supplied  to  a  local  steel  works. 

Messrs.  Mirrlees,  Bickerton  &  Day,  Ltd.,  Hazel  Grove, 
Stockport,  Diesel  oil  engine  makers,  state  that  the  year  1914  was  a 
record  one  as  far  as  output  of  engines  was  concerned,  their  last 
completed  extensions  having  been  available  and  fully  occupied. 
As  in  former  years,  orders  were  obtained  from  practically  all  parts 
of  the  world,  and  repeat  orders  have  been  consistently  sent  by  old 
customers  ;  the  placing  of  an  engine  in  a  new  district  has  resulted 
in  further  orders  from  the  same  district.  During  the  year  the  firm 
have  been  engaged  on  a  large  number  of  engines  for  the  British 
and  Foreign  Governments,  and  although  since  war  was  declared 
there  has  been  a  falling  off  in  orders  from  private  customers 
generallv,  the  large  amount  of  work  the  firm  have  in  hand  for  the 
British  Government  has  enabled  them  to  keep  their  works  fully 
employed.  They  state  that  contrary  to  what  would  have  been 
expected  the  high  price  of  fuel  oil  ruling  at  the  early  part  of  the 
year  did  not  cause  any  falling  off  in  orders  for  Diesel  engines,  and 
it  is  significant  to  note  that  since  the  declaration  of  war  the  fall 
in  the  price  of  fuel  oil,  which  commenced  about  midsummer,  has 
still  continued,  and  there  appears  to  be  no  danger  whatever  of  an 
increase  in  price.  There  seems  no  douot  that  orders,  which  are 
being  hung  np  owing  to  the  war,  will  be  placed  immediately  after 
its  close,  and  that  a  continued  period  of  prosperity  may  confidently 
be  anticipated. 

Messrs.  Mather  &  Platt,  Ltd.,  of  Park  Works,  Manchester, 
report  that  under  the  circumstances  they  have  had  a  very  satisfac- 
tory year's  business  in  all  their  branches.  During  1914  they  have 
completed  and  delivered  a  number  of  high-speed  enclosed  self- 
lubricating  vertical  duplex  gas  engines.  The  electrical  department 
has  been  exceptionally  busy,  especially  in  connection  with  the 
electrification  of  mines,  collieries  and  textile  factories,  both  at 
home  and  abroad.  Many  other  industries  have  also  seen  the 
advantages  of  a  clean  and  economical  source  of  power,  notably  the 
flour  millers,  and  they  have  just  completed  the  electrification  of  a 
flour  mill,  where  the  power  rfquired  is  in  the  neighbourhood  of 
2,000  b.h.p.  During  the  past  year  the  firm  have  supplied  turbine 
pumps  for  increasing  duties.  Large  numbers  of  their  multi- 
chamber  type  pumps  have  been  installed  in  collieries,  where  the 
duties  have  frequently  been  in  excess  of  1,000-ft.  lift.  They  have 
further  installed  pumps  of  similar  type  for  hydraulic  purposes, 
generating  a  pressure  head  of  1,800  ft.  (800  lb  ).  This  firm's  tex- 
tile department,  which  specialises  in  the  complete  equipment  of 
works  for  bleaching,  calico  printing,  dyeing  and  finishing,  has  felt 
the  effects  of  the  war  more  than  any  other  department,  but  until 
the  outbreak  of  hostilities  the  business  had  been  quite  satisfactory. 

Messrs.  W.  C.  Martin  &  Co.,  of  Glasgow,  report  that  the  year 
was  a  very  busy  one  in  the  fitting  of  electrical  installations  for 
marine  work.  The  principal  installations  of  the  year  have  been 
those  on  the  Q  T.S  S.  Ji/weYanifl  and  the  T.S  S.  Trnnsijlriniia,  both 
for  the  Cunard  Line,  and  the  Royal  Holland-Lloyd  liner  Tnhantia. 
During  the  year  no  fewer  than  20,000  electric  lights  have  been 
installeiJ,  together  with  electric  motors  of  approximately  3,500  H  p., 
varying  in  size  from  J  h.p.  to  60  H.P.  each,  also  about  3,000  electric 
bells.  Other  activities  are  shown  bv  the  fact  that  some  300  tele- 
phones, 110  electric  clocks,  and  500  fire  alarms  have  been  installed, 
and  a  beginning  has  been  made  in  electric  heating  and  cooking, 
which  is  now  past  the  experimental  stage.  The  prospects  for  1915, 
while  satisfactoiy,  are  unsettled  owing  to  the  war,  but  a  busy 
period  is  looked  forward  to. 

Half-Watt  Laiiip.s. — Wc  remarked  some  months  ago 
that  we  expected  the  life  of  half-watt  lamps  to  exceed  the  average 
period  guaranteed  by  the  makerp.  Some  particulars  have  come 
to  hand  with  regard  to  an  installation  of  14  110-volt,  500-watt 
Osram  half-watt  lamps  in  a  large  paper  mill,  where  large  tempera- 
ture variations  were  experienced  and  the  lamps  were  subjected  to 
considerable  vibration.  Only  two  nf  these  lamps  had  a  life  of  less 
than  1,200  hours,  and  10  were  still  in  use  after  burning  from  1,300 
to  1,870  hours.  The  average  life  of  the  14  lamps  was  over  1,500 
hours,  and  the  candle-power  had  not  diminished  appreciably.  If 
these  results  are  attained  in  the  early  days  of  the  h»lf-watt  lamp, 
we  may  look  forward  with  confidence  to  future  records. 


Calendars  and    Diaries. — Messrs.  C.  Isler  &,  Co., 

Ltd.,  Bear  Lane,  Southwark  Street,  London,  S.E.,  have  issued  a 
large  illustrated  show-sheet  with  calendar  for  1915. 

From  the  Electric  Construction  Co  ,  Ltd  ,  of  London  and 
Wolverhampton,  we  have  received  a  handy  little  vest-pocket 
calendar  and  diary  for  1915,  with  daily  engagement  space.  It  is 
exactly  similar  to  that  issued  by  the  company  last  year. 

Messrs.  Pope's  Electric  Lamp  Co.,  Ltd.,  have  prepared  an 
attractive  calendar  for  1915.  A  block  of  daily  slips  with  large  and 
clear  figuring  is  fixed  to  a  cardboard  base  which  takes  the  form 
of  a  lighthouse  in  which  a  British-made  "Elasta  "  lamp  lights  the 
way.  The  firm  have  also  published  a  series  of  coloured  picture 
postcards,  each  of  which  advertises  some  particular  quality  of  these 
lamps. 

Mr.  H.  J.  Hawkins,  of  42,  Cheapside,  E.G.,  sole  representa- 
tive for  Messrs.  Horace  Green  &  Co.'s  motors  and  dynamos,  has  sent 
us  some  telephone  reminder  pads,  and  he  offers  similar  sets  to  any 
electrical  contractor  applying  for  same.  Owing  to  the  great 
demand  for  his  firm's  machines,  Mr.  Hawkins  has  opened  a  London 
stockroom,  from  which  delivery  can  be  given  of  any  standard  size 
motor  up  to  l."i  h.p.  for  the  usual  London  voltages. 

Messrs.  Alfred  Herbert,  Ltd.,  of  Coventry,  have  sent  us  one 
of  their  wall  calendars  for  1915.  It  is  in  the  now  familiar  size 
and  style,  with  clear  figuring,  on  monthly  sheets,  each  of  which 
has  a  half-tone  illustration  of  the  firm's  machine-tool  manu- 
factures. 

The  General  Electric  Co..  Ltd.,  of  67,  Queen  Victoria 
Street,  E.G.,  have  sent  ns  one  of  their  very  useful  desk  blotter 
wallets  ;  also  a  set  of  1915  engagement  slips  for  use  on  the  file 
provided  a  year  or  two  ago. 

Messrs.  McClure  &  Whitfield,  of  Stockport,  have  sent  us  as 
usual  one  of  their  handy  pocket  diaries  for  1915,  with  insurance 
coupon.  The  opening  pages  contain  descriptive  matter  and  tabu- 
lated prices  relating  to  the  "  Mersey  "  generators  and  motors. 

Messrs.  Mather  Bros  ,  of  35-3GA,  Farringdon  Street,  London, 
E.C.,  have  Pent  us  a  wall  calendar  with  monthly  sheets  for  1915. 

Messrs.  VENNER&  Co.,  of  0,  Old  Queen  Street,  S.W..  have  sent  us  asa 
Christmas  souvenir  a  neat  leather  "  sovereign  purse  "  for  bank  notes, 
which  we  shall  be  glad  to  carry  about  in  the  hope  of  being  able  to 
use  it  some  day.  We  understand  that  similar  gifts  have  been 
dispatched  to  all  the  usual  recipients,  and  the  stock  is  now  practi- 
cally exhausted  ;  but  if  any  have  gone  astray,  the  senders  will  be 
glad  to  be  informed  of  the  fact.  The  customary  ./ok  d'esprit  is  this 
year  omitted  in  view  of  the  exceptional  circumstances,  but  the 
hope  is  expressed,  in  which  we  share,  "  by  this  time  next  year  to 
have  good  reason  for  being  extra  funny,  to  make  up  for  lost 
time." 

Hart  Accumulator  Co.,  Ltd.,  Marshgate  Lane,  Stratford,  E. 
— The  desk  blotting-pad  issued  by  this  firm,  now  a  hardy  annual, 
has  just  been  received.  Each  sheet  of  blotting  bears  a  complete 
calendar  for  1915. 

C'ataloanes  and  Lists. — Messrs.Bagshawe&Co  .Ltd., 

Dunstable. — Illustrated  leaflet  showing  their  chains  for  elevators, 
conveyors,  i:o. 

Messrs.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham. — 
Illustrated!  price  leaflet  relating  to  motor-starters.  A  numt)er  of 
blotter  cards  showing  their  motor  starters,  oonduits,  fuses  and 
other  specialities. 

The  Sun  Electrical  Co.,  Ltd.,  118  and  120,  Charing  Cross 
Road,  London,  W.C. — Twenty-four-page  catalogue  of  Sun  electric 
luminous  radiators,  fires,  convectors  and  factory  type  radiators,  of 
British  manufacture.  All  types  are  illustrated,  and  prices  are 
given.     Copies  of  the  list  can  be  obtained  on  application. 

The  General  Electric  Co  ,  Ltd.,  67,  Queen  Victoria  Street, 
B.C. — "  Surprise  "  envelope  advertising  the  Osram  lamps,  and  neat 
folder  giving  prices.  Thecomnany  will  supply  these  to  contractors 
over-printed  with  name  and  address. 

Arc  Lamp  Lowerinq  Gear  Co.,  Railway  Appliances  Works, 
Darlington. — Four  lists  for  insertion  in  their  catalogue,  showing 
several  new  designs  of  arc  and  metal-filament  lamp-lowering  gears 
for  span  wire  service  in  street?,  and  a  low-priced  gear  for  works, 
yards,  picture  houses  and  theatres.  A  light  Xo.  1  gear  is  intended 
to  tak;  the  place  of  Continental  gears  not  now  available  on  the 
Entrlish  market.     The  lists  are  illustrated  and  priced. 

Messrs.  Crompton&Co.,  Ltd.,  Chelmsford. — SO-page  illustrated 
descriptive  list  (No.  A  2)  dealing  with  their  standard  A  c.  poly- 
phase induction  motors.  Detailed  particulars  and  prices  are  tubu- 
lated for  motors  designed  to  work  on  two  or  three-phase  40,  50  or 
60-cycle  circuits,  at  pressures  from  100  to  600  volts.  Dimensions 
and  shipping  information  are  also  tabulated.  A  separate  list  con- 
tains particulars  of  motors  and  generators  in  stock. 

Rnssia. — H.^I.  Consul -General  at  Moscow  (Mr.  C.  Clive 
Bayley)  reports  that  an  Englishman  established  in  Moscow  wishes 
to  get  into  touch  with  T'oited  Kingdom  manufacturers  who  would 
be  willing  to  send  representatives  to  Russia.  He  is  prepared  to 
do  introductory  work  free  of  charge  and  to  accompany  such  re- 
presentatives on  visits  to  buyers  in  other  important  commercial 
centres  in  Russia.  Electric  lamps  and  fittings  are  in  great  demand 
at  the  present  time.  Communications  should  be  addressed  to  the 
British  Consulate-General,  Moscow. — Board  of  Trad«  Journal. 

Holidays. — The  works  and  oflRces  of  the  Ph(t.vtx 
Dyna-MO  Manci-acturixo  Co..  Ltd  ,  Bradford,  will  be  closed 
to-day  and  to-morrow,  January  1st  and  2nd,  for  the  New  Year 
holidays. 

The  works  and  offices  of  Messrs.  Febranti.  Ltd.,  at  Hollin- 
wood.  are  closed  from  last  night  until  Monday  morning  next,  for 
the  holidays. 
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Dissolutions  and  Liquidations.— Dryers.  Ltd.,  Man- 
chester.— The  affairs  of  this  company  are  now  in  the  hands  of  a 
Reeeiyer  (Mr.  A.  H.  Chalmers.  Fenwick  Street,  Liverpool),  but  we 
understand  that  an  arranffement  will  probably  be  made  under 
which  creditors  will  not  suffer. 

National  Esgineeeing  Co.,  Ltd.— This  company  is  winding 
up  voluntarily,  with  Mr.  W.  B.  Ransom,  of  52,  Queen  Victoria 
Street,  E.G..  as  liquidator.  A  meeting  of  creditors  was  held  on 
December  29  th. 

Street  Lighting  Co.,  Ltd. — A  meeting  will  be  held  at  8,  Fen- 
wick Street,  Liverpool,  on  January  29th,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  W.  Blease. 

Felgate  Installation  Co.,  Ltd. — This  company  is  winding 
up  voluntarily,  with  Mr.  A.  G.  West,  of  Market  Plaoe,  Reading, 
and  95,  Cannon  Street,  E.C.,  as  liquidator. 

Redglo,  Ltd  — This  company  is  winding  no  voluntarily,  with 
Messrs.  E.  J.  Walker,  of  5,  Castle  Street,  Liverpool,  and  P. 
Hutchinson,  of  89,  Chancery  Lane,  Ardwick,  Manchester,  as 
liquidators.     A  meeting  of  creditors  is  called  for  January  5th. 

Meldritm,  Bros.,  Ltd  ,  Timperley,  Manchester. — Last  day  for 
proofs  for  dividend,  January  12  th.  Liquidator,  Mr.  T.  Gregory, 
Parr's  Bank  Buildings,  3,  York  Street,  Manchester. 

Electro  Steel  Focnduies,  Ltd.,  Darlaston.— First  meeting  of 
creditors  and  contributories,  January  8th,  at  Carey  Street,  W.C. 

Private  Arrauffements.— W.  B.  Parker,  21,  Bond 

street,  Leeds,  electrical  engineer. — The  creditors  interested  herein 
were  called  together  recently,  when  a  statement  of  affairs  was  pre- 
sented which  showed  liabilities  of  £1,805.  The  indebtedness  to 
the  trade  was  £1,039,  and  there  were  cash  creditors  for  £267. 
There  were  also  partly  secured  ca^h  creditors  for  £571,  the 
securities  held  being  estimated  at  £73,  thuj  leaving  £498  to  rank. 
In  addition,  there  were  fully  secured  creditors  for  £210.  The 
assets  were  estimated  to  realise  £1,561,  from  which  had  to  be 
deducted  £19  for  preferential  claims,  leaving  net  assets  of  £1,542, 
or  a  deficiency  of  £263.  The  debtor  commenced  business  in  1901  at 
his  present  address.  After  some  four  or  five  years  the  business  was 
taken  over  by  the  Standard  Eagineering  Co.,  Ltd.  In  1909  that 
company  was  woundup,  but  all  the  creditors  were  paid  in  full,  and 
there  was  a  surplus  of  assets  remaining.  Since  that  time  the 
debtor  had  continued  the  business  on  his  own  account.  The  turn- 
over of  the  business  had  averaged  £3,000  per  annum,  upon  which 
a  profit  of  from  £200  to  £250  a  year  had  been  made,  exclusive  of 
the  drawings.  An  offer  was  made  of  a  composition  of  13s.  4d.  in 
the  £,  payable  by  four  quarterly  instalments.  No  security  could 
be  offered  outside  the  estate  at  the  moment,  and  the  offer  therefore 
was  not  accepted.  Owing  to  pressing  creditors  a  deed  of  aB>ign- 
ment  had  already  been  executed,  and  that  deed  it  was  decided  to 
confirm.  A  committee  of  the  principal  creditors  was  also  elected, 
and  it  was  stated  that  the  trustee  and  committee  would  endeavour 
to  obtain  a  guaranteed  offer  of  a  composition. 

War  Turbine  Contracts. — Messrs.  Bovinr  &  Co., 

Ltd.,  report  that  the  volume  of  their  orders  for  water  turbines 
and  turbo  pumps  has  been  well  maintained.  Recent  orders 
include  the  following  : — 

Doe  double-wheel  spiral  Francis  turbine  of  3,500  H. p. ,  300-ft.  head,  for  the 
Nichi-Ei  Electric  Co.,  Japan. 

One  900-H  p.  impuhe.wbeel,  5I0-ft.  head,  for  the  BimU  MunlcipsLlity,  with 
two  exciter  turbines  of  30  b  h  p.  each,  and  pipe  line  of  16.ft.  diameter  (repeat 
order). 

Three  spiral  diubledischarga  Francis  turbines.'3,8.50  H.r.  each,  under  a  head 
of  4)0  fB.,  and  twi  of  170  H.P.,  for  the  Kyushu  Electric  Light  and  Railway  Co., 
Japan  (repeit  orders). 

Moant  Lyell  Mining  and  Railway  Co,,  one  impulse  turbine,  170  h.p,,  260-ft. 
head  (repeat  order). 

Orders  for  Boving  "  Victoria  "  turbo  pumps  inclade  : — 

One  of  210  g.p  m,,  I97.-ft.  head,  one  of  600  o  p  si.,  gOO-ft.  head,  through  Bruce 
Peebles  A  Co.  (sixth  and  seventh  rep=5at  orders),  for  the  Lothian  C  lal  Co. 

Twi  pumps,  509  G  p  M  ,  350-fc.  head,  for  Hurriladih  Colliery,  India  (through 
the  British  Westinghouse  Co.). 

Oie  pump.  1,100  G.p  M..  13^-ft.  head;  one  pumo,  2,281  G.p. M, .  62-ft,  head ; 
one  pump,  184  g.p.m  ,  775-fc,  huad,  for  Willans  &  Robins )q. 

T^o  vartical  sh*fc-sinking  pumps,  1,003  g  p.m.,  60-ft.  head,  and  a  repeat 
order  for  two  similar  pumps  for  DiuK,  Kerr  &  Co. 

Two  pumps,  33)  g  p  si.  each,  475-f6.  head,  for  the  British  Westinghouse  C)., 
alsT  for  Hurriladih  Colliery. 

O  ae  pump,  5,503  g.p.m.,  45-ft.  head,  for  Okura  &  Co.,  London. 

Trade  Announcements. — Mr.  John  W.  Mayall  has 

resigned  his  position  of  Birmingham  branch  manager  for  the 
A.E  G.  Electric  Co.,  Ltd.,  and  is  commencing  business  from  to-day 
as  electrical  factor  under  the  title  of  Mayall  &  Co.,  at  32,  Cor- 
piration  Street,  Birmingham  (Telephone:  3498  Centra').  Manu- 
faoturers"  lists  and  factors'  terms  are  invited. 

The  Wobthington  Pump  Co.,  Ltd  ,  are  removing  from  Qaeen 
Victorii  Street  to  India  House,  Kingswav.  W.C,  on  January  4th. 
Telephone  Nos.  3018,  3049  and  3050  Holborn. 

Messrs.  H.  Hart.ten  &  Co  ,  of  35-37,  Noble  Street,  London, 
EC,  ask  us  to  state  that  regular  supplies  of  their  insulation  leads 
are  now  being  resumed  by  them. 

Bankruptcy    Proceedin»s.  —  Wm.    Walker,    lately 

tracing  as  Divid  Smith  &  Co.,  at  2  and  3,  R?d  Lion  Court,  Fleet 
Street,  E.C .  eleotrioian. — This  application  was  agaio  before  Mr. 
Registrar  Linklater  lait  week  at  the  London  Bankruptcy  Court. 
Theoise  was  reported  in  the  Electbicai,  Review,  of  the  4th 
ult.,  and  It  will  be  remembered  that  the  Registrar  then  granted 
an  adj  oarnment  to  enable  the  0  iram  Limp  Works,  Ltd.,  to  consider 
an  offer  submitted  by  the  bankrapt.  Mr.  Tindale  Davis  now 
appeared  for  the  comoany.  and  intimated  that  his  clients  declined 
t(i  accept  the  offer.  His  Honour  remarked  that  the  fact  that  an 
offer  had  been  mide  wa9  some  evidence  of  means,  and  he  should 


suspend  the  discharge  for  two  years  with  liberty  to  the  bankrupt 
to  apply  within  one  year  for  an  amended  order  if  he  could  show 
lOs.  In  the  £,  when  the  discharge  would  be  granted  subject  to 
that  condition. 

Meter  Approved. — The  B.  of  T.  has  approveii  of  the 
E.A.C.  single-phase  watt-hour  meter,  type  H.T.  motor  pattern, 
deposited  on  March  2nd  by  the  Electrical  Apparatus  Co  ,  Ltd. 
The  company  will  send  full  particulars  of  the  instrument  to  any 
reader. 


LIGHTING  and  POWER  NOTES. 


.41deburffh. — Storm  Damage. — During  the  recent  storm 
the  roof  of  the  local  electricity  works  was  blown  off,  falling  into  a 
private  garden. 

.4rbroatb,  —  Rating  Appeal.  —  The  appeal  of  the 
Arbroath  Electric  Light  and  Power  Co.  against  the  amount  of  the 
valuation  of  the  works  and  mains  was  held  at  the  Court  of  Sessions 
last  week.  The  Court  upheld  the  judgment  of  the  Valuation 
Committee,  fixing  the  valuation  at  £1,100. 

Aylesbury.  —  Power    Supply.  —  The    U.D.C.    has 

arranged  to  supply  current  to  the  printing  works  of  Messrs. 
Hazell,  Watson  &  Viney  at  I'd.  per  unit,  with  a  minimum  annual 
payment  of  £200,  the  charge  to  be  subject  to  increase  or  decrease 
proportionate  to  the  price  of  oil  being  above  or  below  the  standard 
price  of  £3  10s.  per  ton.  To  meet  this  demand  and  that  of  any 
additional  power  consumer  a  power  cable  is  to  be  laid,  at  an 
estimated  cost  of  £670. 

Ballyconnell   (Co.    Cavan). — Mr.  Arnold,  of  Slieve 

Russell  House,  recently  inaugurated  the  new  electric  lighting 
system.  The  contractor  was  Mr.  J.  C.  Give,  electrical  engineer,  of 
Belturbet. 

Bally niena  (Co.  Antrim). — The  B.  of  G.  has  installed 

an  electric  plant  for  lighting  the  board  room  and  the  infirmary. 

Barkinji'. — Proposed  Loax. — The  electrical  engineer  is 
to  report  upon  the  question  of  an  application  being  made  for  a 
further  loan  on  the  electric  lighting  account. 

Belfast. — Workhouse  Lighting,  &c. — The  Council 
has  instructed  the  Tramways  and  Electricity  Committee  to  consider 
the  desirability  of  reorganising  the  electrical  department  and  to 
report  thereon  to  the  Council. 

The  B.  of  G.  at  its  last  meeting  adopted  the  recommendation  of 
the  Finance  and  Works  Committee  that  electric  light  be  the  illu- 
minant  for  the  Workhouse  premises.  The  engineer's  report 
respecting  the  equipment  of  the  Workhouse,  at  an  estimated 
cost  of  £23,000,  with  the  object  of  effecting  an  economy  in  expen- 
diture and  improvement  in  the  lighting  and  heating  was  deferred^ 
the  present  time  not  being  opportune  ;  any  alteration  in  the 
meantime  is  to  be  carried  out  by  taking  current  from  the  Cor- 
poration, and  the  cables  laid  so  as  to  form  part  of  any  future 
scheme. 

Bispliain. — The  U.D.C.  has  decided  to  increase  by  £60 
the  amount  which  the  L  G.B.  has  been  asked  to  sanction  for  electric 
lighting  mains  aljng  Blackpool  Road  to  "Greenlands,"  this  being 
the  difference  between  overhead  work  and  underground  cables. 

Brentford.— Infirmary  Lighting. — The  experiment 
of  substituting  electric  light  for  gas  in  two  blocks  at  the  Brent- 
ford Infirmary  is  considered  to  have  shown  very  good  results. 

Burton-ou-Trent. — The  Gas  and  Electricity  Committee 
has  opened  showrooms  for  fittings  and  appliances  at  the  corner  of 
S;ation  Street  and  Guild  Street. 

Canada. — The  Hydro-Electric  Power  Commission  of 
Ontario  is  taking  steps  to  ascertain  the  consensus  of  opinion  among 
people  now  engaged  in  electrical  work  as  to  the  advisability  of 
iutroducing  legislation  requiring  that  only  licensed  electricians 
shall  install  wiring,  and  that  only  approved  material  shall  be  sold. 

Cheltenham. — Annual  Report. — The  accounts  of  the 
Corporation  electricity  undertaking  for  the  year  ended  March  31  st 
showed  that  the  revenue  was  £24,826,  and  expenditure  £10,241, 
leaving  a  gross  profit  of  £14,.t8.5,  as  compared  with  £13,595  in  the 
previous  year.  After  payment  of  interest  and  other  outstanding 
charges,  the  surplus  available  was  £1,944.  The  units  sold  were 
2,063,938,  against  1,905,134  in  the  previous  year. 

Croydon. — The  Corporation  has  granted  permission  to 
the  C  junty  of  London  Elec';ric  Supply  Co.,  Ltd..  to  supply  certain 
premises  in  Hermitage  Lane,  Upper  Norwood.  The  borough  elec- 
trical engineer  reported  that  the  premises  are  so  situated  that  it  is 
extremely  difficult  for  the  Corparation  to  give  the  supply. 

Earlestown     and     \ewton-in  -  Makerfield.  —  E.L. 

Scheme. — Messrs.  R  Evans  i;  Co.,  Haydock,  having  intimated 
their  inability  at  present  to  supplv  electricity  to  the  Council,  the 
latter  has  decided  to  confer  with  Mr.  Lacey,  with  a  view  to  pushing 
on  with  its  own  scheme. 
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East  Hani. — Restricted  Lighting. — On  the  suggestion 

of  the  engineer  and  manager  the  Electricity  Committee  has  decided 
to  msike  no  charge  to  the  hirers  of  arc  lamps  during  the  period 
such  lamps  are  not  in  use  owirof  to  the  police  restrictions,  but  to 
extend  the  agreement  from  the  date  upon  which  it  would 
ordinarily  expire  for  a  similar  period  to  that  for  which  no  charge 
is  to  be  made. 

Finchley. — There  was  a  debit  balance  of  £2,116  on 
the  last  year's  working  of  the  electricity  undertaking. 

IlaMardeii, — Proposed  Loan.— The  R.D.C.  has  applied 

to  the  L.G.B.  for  sanction  to  borrow  £5,8tO  for  the  purpose  of 
installing  electricity  plant. 

IIt'l»hurn-oii-T.viie. — Gas-Driven  Plant. — At  Messrs. 

Palmer's  shipbuilding  yard  an  installation  is  being  made  of  a  large 
gas-driven  power  plant,  in  connection  with  which  the  National 
Gas  Engine  Co.,  Ltd.,  has  secured  the  contract  for  six  1,500-h.p. 
gaa  engines  to  drive  alternators,  and  one  engine  of  1,000  HP.  to 
drive  a  direct- current  generator.  All  the  engines  will  be  of  the 
tandem  vertical  type. 

Ilford. — The  Electricity  Committee  has  decided  to  fit 
two  boilers  with  air  bridges,  the  trial  of  this  apparatus  having 
given  satisfactory  results  in  the  reduction  of  smoke. 

Llandudno. — Propo.sed     Plant     Extensions. — The 

U.D.C.  has  considered  a  report  by  the  electrical  engineers  on 
extensions  at  the  Council's  electricity  works.  The  engineer 
recommends  the  installation  of  a  200-KW.  Diesel  set,  and  estimates 
a  saving  of  id.  per  unit  on  the  additional  supply,  if  it  is  installed. 
The  matter  was  deferred  to  a  special  meeting  of  the  Council. 

London. — Islington. — Loan   Sanction. — The   L.C.C. 

has  sanctioned  the  borrowing  of  £4,975  by  the  Borough  Council 
for  the  electricity  undertaking. 

Hampstbad. — The  B.C.  has  decided  to  contribute  £10  towards 
the  cost  of  the  appeal  against  the  Ilford  and  Long  Eaton  cases, 
and  the  engineer  and  manager  has  been  authorised  to  attend  the 
case  and  to  give  evidence  if  desired. 

Southwabk. — The  Electric  Light  Committee  has  had  under 
consideration  the  advisability  of  revising  the  rates  for  the  supply  of 
energy  with  the  view  of  increasing  the  revenue  of  the  undertaking, 
and  although  it  is  aware  that  the  present  may  not  be  considered 
an  ideal  time  for  increasing  prices,  it  proposes  to  make  certain 
slight  variations  in  the  scales  for  lighting  and  power,  to  take  effect 
as  from  .January,  191.5.  It  is  estimated  that  this  proposal  will 
augment  the  revenue  of  the  undertaking  by  from  £450  to  £500 
a  year. 

Manchester. — Effect  of  thf  War. — The  Electricity 
Committee  reports  that  since  the  commencement  of  the  war  the  out- 
put of  electricity  has  increased  from  3  to  5  per  cent,  over  the  corres- 
ponding periods  of  last  year,  which  is  attributable  to  increasing 
demands  for  power  required  in  executing  Government  contracts. 
The  highest  load  recorded  in  one  hour,  being  the  maximum 
simultaneous  demand  on  all  the  generating  stations,  reached 
50,310  KW.  on  the  IStb.  The  greatest  output  for  one  day  was 
670,070  units  on  the  22nd. 

Despite  increased  burdens  due  to  the  war,  the  Committee  will 
maintain  its  rate-aid  contribution  of  £30,000  as  promieed.  Rather 
over  20  per  cent,  of  its  employea  have  joined  the  Colours. 

Richmond    (Surrey).  — Cineju.    Installation.— On 

December  24th  the  New  Royalty  Cinema  at  Richmond  was  opened. 
The  electrical  installation  is  supplied  from  the  mains  of  the 
Richmond  Electric  Supply  Co.  at  220  volts  for  lighting  and  power 
purposes,  duplicate  sets  of  motor-generators  being  installed,  each 
with  an  output  of  100  amperes  at  70  volts.  Two  bioscope 
machines  and  a  lantern  are  provided  in  the  bioscope  chamber,  the 
operating  switches  being  centralised  on  a  polished  slate  switch- 
board. The  lighting  of  the  auditorium  is  on  the  inverted  system, 
with  10  300-c.p.  suspended  bronze  bowls  ;  a  dome  in  the  roof  is 
illuminated  by  60  concealed  lamps,  while  three-light  flambeau 
torch  fittings  are  provided  for  side  lighting.  Inverted  lighting  has 
been  adopted  in  the  foyer  and  entrance,  and  candle  fittings  in  the 
lounge  and  tea  rooms,  the  lighting  scheme  harmonising  throughout 
with  the  decorations.  The  contractors  for  the  whole  installation 
were  Messrs.  G.  Weston  &  Sons,  Ltd  ,  of  Fenchurch  Street,  E.C.  : 
the  fittings  were  supplied  by  Messrs.  Peyton  &  Peyton,  Birmingham, 
and  an  electrical  vacuum  cleaning  plant  by  Messrs.  Stott,  of 
Oldham. 

Morecanihe. — The  T.C.  has  authorised  the  purchase  of 
new  condenser  for  the  electricity  department. 

\ew  Zealand. — Owing  to  the  increased  demand  for 
lighting  and  power  in  Auckland,  the  City  Council  is  increasing  its 
generating  plant  at  the  city  power  station,  practically  doubling  its 
capacity  ;  the  first  substation  for  the  distribution  of  power  in  the 
suburbs  is  to  be  erected  at  Newmarket. 

Taniworth. — The  T.C.  has  granted  the  Co-operative 
Society  permission  to  run  an  electric  cable  underground  from  their 
premises  at  Colehill  to  newly  acquired  property,  subject  to  an 
annual  payment  of  £1,  and  an  undertaking  not  to  sell  electricity 
or  to  permit  it  to  be  used  on  the  premises  other  than  those  in  the 
Society's  own  occupation,  and  to  remove  the  cable  on  six  months' 
notice. 

Tarporley. — An  electric  plant  for  lighting  and  power 
has  been  installed  at  the  premises  of  Messrs.  Cluett.  This  is  the 
first  introduction  of  electricity  in  the  town. 


Tyneniouth.— Workhouse    Lighting.— The     Works 

Sub-Committee  of    the    Guardians    has  under   consideration  the 
question  of  wiring  the  administrative  block  at  the  workhouse. 

Walthanistow. — The  Public  Lighting  Committee  has 
decided  to  urge  the  L.C.C.  to  postpone  the  introduction  of  the 
London  Electricity  Supply  Bill. 

Willesden. — There  was  a  surplus  of  £1,606  on  the 
working  of  the  electricity  undertaking  for  the  year  ended  March 
31st  last,  and  the  Electricity  Committee  has  decided  to  transfer 
this  amount  to  reserve  account.  The  District  Council  has  been 
recommended  to  renew  its  contract  with  the  Tudor  Accumu- 
lator Co.  for  the  maintenance  of  the  Salnsbary  Road  sub-station 
battery  for  a  forther  period  of  10  years,  at  the  rate  of  £116.  The 
Electricity  Committee  has  decided  to  make  an  allowance  for 
energy  not  consumed  by  the  public  electric  lamps,  owing  to  the 
restricted  lighting,  based  on  the  average  cost  per  unit  as  given  in 
the  accountant's  report  for  11U3-4.  Reporting  in  connection  with 
the  proposal  of  the  local  Board  of  Guardians  to  discontinue  the  use 
of  energy  supplied  by  the  District  Council  and  to  use  its  own 
generating  plant,  the  Electricity  Committee  states  that  although 
it  considers  the  Guardians  to  hi  bound  by  the  contract,  it  does  not 
think  any  action  should  be  taken  to  enforce  it.  The  Committee, 
however,  recommends  the  Council  to  give  the  Guardians  a  stand-by 
supply.  It  is  proposed  to  light  the  new  Small-Pox  Hospital  by 
electricity. 


TRAMWAY  and  RAILWAY  NOTES. 


Anstralia. — Electric  Vehicle. — The  Sydney  Muni- 
cipal Council  has  purchased  an  electrically-driven  motor  lorry, 
fitted  with  an  Edison  battery,  for  £620. 

Belfast. —The  revenue  account  of  the  Corporation 
tramways  for  the  eight  months  ending  November  30th  shows  a 
credit  balance,  after  allowing  for  fixed  charges,  of  £17,783. 

Cohvyn  Bay. — Tramway  Extension. — The  extension 
of  the  electric  tramway  line  from  Station  Road  to  the  Queen's 
Hotel,  Old  Colwyn,  is  being  carried  forward,  and  one  of  the  tracks 
is  already  completed. 

Continental  \otes. — Germany. — Of  the  28s  com- 
panies operating  tramways  on  March  3l8t,  1913,  with  a  total 
mileage  of  3,116  miles,  155  were  operated  and  owned  by  private 
companies,  and  133  were  operated  under  public  ownership. 
According  to  tbe  .Itailway  .RsciVu' (U.S.A.),  the  mileage  was  dis- 
tributed in  the  Empire  as  follows  : — Rhine  Province,  783  miles  : 
Westphalia,  332  miles  ;  Province  of  Brandenburg  Cincluding 
Berlin),  274  miles  ;  Saxony,  234  miles  ;  Bavaria,  116  miles;  Alsace- 
Loraine,  85  miles;  Grand  Duchy  of  Baden,  81  miles;  distributed 
through  other  parts  of  the  Empire,  1,161.  Of  the  2,221  miles  of 
railways  in  Prussia,  1,113  miles  ware  broad  gauge  and  1,108  were 
narrow  gauge.  Electric  traction  has  been  slowly  displacing  the 
other  ^systems.  While  in  1901  there  were  101  miles  of  horse-car 
lines,  in  1912  this  had  decreased  to  25  miles.  In  1901  there  were 
83  miles  of  steam-car  lines,  and  in  1912  only  44  miles. 

Liver|>ool. — Tramway  Reconstrltction. — In  connei-- 
tion  with  the  proposed  reconstruction  of  the  Prince's  Road  tram- 
way, a  further  report  has  been  submitted  to  the  Committee  by  the 
city  engineer,  in  which  he  estimates  that  the  cost  of  the  scheme 
recommended  would  be  £11, '.190,  as  compared  with  £11,100  for 
relaying  the  lines  in  their  present  position.  In  his  previous  report 
the  engineer  suggested  that  the  track  should  be  relaid  so  as  to 
adjoin  thelwest  footwalk  of  the  boulevard.  The  adoption  of  the 
scheme  recommended  Would  reduce  the  noise  to  a  minimum  and 
give  facilities  for  attaining  a  speed  of  20  miles  an  hour. 

London. — L.C.C. — The  Tiocal  Government  Records 
and  Museums  Committee  recommends  that  an  appeal  be  made  at 
the  Quarter  Sessions  against  the  fourth  supplemental  valuation 
list  of  the  Borough  of  Islington,  as  a  comparison  of  the  values  of 
the  tramways  in  Islington  for  1912-13  and  1913-14  showed  a 
reduction  in  the  rateable  value  in  the  latter  year,  and  that  appli- 
cation should  subsequently  be  made  for  the  case  to  stand  over 
pending  the  decision  of  the  House  of  Lords  against  the  judgment 
of  the  Court  of  Appeal  in  regard  to  the  assesement  of  the  Council's 
tramways  in  Islington. 

The  liighways Committee  proposes  to  equip  the  Balham  car-shed 
to  accommodate  48  trailer  cars  ;  the  three  petrol-electric  cars 
recently  tried  by  the  Council  are  to  be  altered  for  ufc  as  tractors 
for  shunting  the  trailers  at  the  depnt,  which  is  not  electrically 
equipped. 

1 1  is  proposed  to  electrify,  on  the  underground  conduit  system, 
the  hor.-ie  tramways  in  Grange  Road,  Southwark  Park  Road,  and 
Ritherhithe  New  Road,  at  a  cost  of  £62,600  for  track  work, 
£6,650  for  oars,  £5,450  for  cables,  ducts,  ,tc.,  and  £100  for  sub- 
station plant. 

>lanchestcr. — Effect    of    the    War. — The    general 

manager  (Mr.  McElroy)  of  the  Corporation  tramways,  has  sub- 
mitted a  report  as  to  the  f  ffect  of  the  war  upon  the  finances  of  the 
department.  Since  the  first  four  months  of  the  war  there  has 
been  a  large  decrease  in  the  receipts,  as  compared  with  the  pre- 
vious year,  and  it  is  anticipated  that  at  the  end  of  the  financial 
year  the  income  will  ba  £900,000.  or  £60,000  below  the  estimate. 
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Kotwithstanding:  the  increased  expenditure  owing  to  allowances  to 
the  men  who  have  joined  the  CJolours,  and  the  eneragingr  and 
training  of  a  new  statf,  and  the  reduced  revenue,  Mr.  MoElroy  con- 
siders that  the  Tramways  Committee  will,  at  the  end  of  the  year, 
be  in  a  position  to  pay  £100,000  in  relief  of  the  rates,  and  place 
£50,000  to  renewals,  i:o  ,  fund,  instead  of  the  estimated  £102,000. 

Stokc-9U-Trent.— Tramway  Accident. — Last  week  a 
perions  acjident  was  caused  by  a  car  which  ran  away  down 
Porthill  Bank,  eventually  leaving  the  rails  and  coming  to  a 
standstill  against  a  shop.  The  driver  died  almost  immediately  as 
the  result  of  his  injuries,  and  the  conductor  and  two  passengers 
were  also  injured.  The  cause  of  the  accident  has  not  been  aecer- 
tsined,  but  it  is  suggested  that  the  driver  suddenly  became  ill,  and 
that  possibly  he  waj  struck  by  the  brake  handle. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Illicit  AVireless  Instnllatioiis. — A  motor-cycle  expert 

named  A.  G.  Cocks,  who  was  court-marcialled  on  December  5i,h  at 
Hull  and  sentencsd  to  six  months'  imprisonment  for  the  unlawful 
possession  of  wireless  telegraph  apparatus  at  Filey,  was  released 
on  December  24th,  after  serving  only  two  weeks  of  his  sentence. 

A  lady  inspector  employed  by  the  Liverpool  Corporation,  in  the 
course  of  her  duties,  noticed  something  suspicious  in  the  fireplace 
of  a  private  house  and  gave  information  to  the  police,  who  found 
that  unauthorised  wireless  apparatus  had  b^en  concealed  in  the 
chimney. 

Storm  Interruptions.  —  During  the  violent  storm 
which  took  place  on  Monday  evening  much  damage  was  done  to 
telegraph  and  telephone  lines,  and  communication  was  temporarily 
interrupted  in  many  districts.  It  was  reported  that  two-thirds  of 
the  provincial  telephone  wires  were  blown  down,  the  worst  effects 
being  experienced  in  the  North  and  Midlands.  Serious  interruptions 
took  place  on  the  Continent  :  all  the  Dutch  wires  were  broken, 
and  communication  with  France  and  Belgium  was  very  much 
hampered. 

Teleu'ranis  in  Code.— Permission  to  use  the  four  codes 
originally  authorised  will  probably  be  extended  to  telegrams  to  the 
Djminion  of  Canada  and  the  British  West  Indies  at  an  early  date, 
when  the  Censors  throughout  the  Empire  have  received  copies  of 
the  codes. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Alde'Sh'^t.— January  5th.  1,000  tons  of  pea  coa',  for 
the  Electricity  Department.  ParticuUrs  from  the  Electrical 
Eagineer. 

Australia. — Sydney. — March  15th.   Municipal  Council. 

Transformer  testing  apparatus.  Specifi  ati  m  from  City  Electrical 
Engineer.  A  copy  can  be  seen  at  the  Board  of  Trade  C.I.  Branch 
in  London. 

Adelaide — January  27th.  Accumulators,  and  power  board,  for 
Postmaster  General.     See  'Official  X  .tices  "  Dwember  18'h. 

February  10th.  Tasting  instruments,  for  Postmaster-General. 
See  "  Official  Notices"  to-day. 

Birkenhead.— January  12th.     Twelve  months'  supply 

of  electiij  motors  and  motor-starters,  from  ^  to  15  H  P.,  for  the 
Corporation  electricity  supply.    See  "  Official  Notices  "  Dec.  18th. 

Crovdon.  —  January  25th.  General  stores,  for  the 
Corporation  Tramways  Department,  for  a  year.  The  Manager 
Thornton  Heath. 

l>ublin.— January  8th.  Tenders  for  electric  light  wiring 
for  the  new  Metropolitan  Police  Barracks,  Great  Brunswick  Street 
Office  of  Public  Works. 

Edinburg-b.— Corporation.  Tenders  for  the  electric 
lighting  installation  at  the  new  workshops.  King's  Stables  Road. 
Mr.  F.  A.  Newington,  engineer,  Dawar  Place. 

Glasn'ow. — Mr.  Lackie,  the  electrical  engineer,  has  been 
instructtd  by  the  Electricity  Committee  to  prepare  specifications 
and  tenderr  for  the  plant  required  for  the  first  section  of  the  new 
power  station  at  Dalmarnoch. 

Heme]  Ileuipstead.— The  Joint  Hospital  Board  will 
shortly  invite  tenders  for  the  installation  of  a  telephone  system  at 
the  new  hospital. 

Hon^  Kona:.— January  15th.  Two  1,500-kw.  (2,000 
K.v  A.)  turbo-alternators  with  condensing  plant  and  switchboards, 
E.B.T.  cable,  sub-station  switchboards  and  transformpre,  for  the 
North  Point  generating  station.     See  "  Official  Notices  "  Dec.  18th. 

Leeds.— January  22nd.  Overhead  electrically-driven 
travellmg  crane,  coal  and  ash-conveyine  plant,  for  Electric  Lightiwt 
Department.    S*  "Official  NoticeB"  D.cember  11th. 


Leyton.  — U.D.C.  Repairs,  &c.,  to  cooling  tower, 
for  Lighting  Committee.     See  "  Official  Notices  "  December  18th. 

Loudon, — L.C.C. — January    2Gth.       Platelaying,    &c., 

for  electric  tramway,  Grove  Riad  and  Burdett  Road,  &o.  Speci- 
fijations,  &c.,  from  Mr.  G.  W.  Humphreys,  County  Hall,  Spring 
Gardens,  S.W. 

.Tanuary  12th.  Two  steam  turbn-generators  of  8,000  KW.,  with 
auto-tiausformers,  &o.,  for  Greenwich  generating  station,  for 
tramways.     See  "  Official  Notices"  to-day. 

Maoebester. — January  19t,h.  Tramways  Committee. 
(<0  Permanent  way  speciil  track  work,  and  ('<)  permanent  way 
points,  tongues,  and  hardened  steel  centres.  Specifications,  &c. 
t£l  Is.  returnable),  from  Mr.  J.  M.  McElroy,  general  manager. 

SbaU2,'liai. — January  12th.      68    three-phase  induction 

motors,  various  siz5s  between  5  and  60  b.h.p.,  with  slide  rails  and 
liquid  starters,  for  Municipal  Council,  See  "Official  Notices'' 
December  25th. 

Spain. — Tenders  have  lately  been  invited  by  the  muni- 
cipal authorities  of  Paleuzaela  (Province  of  Falencia)  for  the  con- 
cession for  the  electric  li.^hting  of  the  town  during  a  period  of  six 
years. 

Tnnbridji'e  Wells. — January  26th.  Cooling  tower  and 
pipework,  two  water-tube  boilers,  economisers,  mechanical  stokers, 
pipework,  and  feed  heater,  for  Borough  Electricity  Works.  See 
"  Official  Notices"  to  day. 


CLOSED.: 

Atberton. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  G.  Hanshett,  Barratt  &  Co.,  of  Pendleton,  for  the  supply  of 
three  275-k.v.a.  transformers. 

Rarkinir.  —  The  U.D.C.  Electricity  Committee  has 
accepted  the  tender  of  Messrs.  Babcock  i:  Wilcox,  at  £235.  for 
fitting  a  chain-grate  stoker  to  a  boiler. 

Belfast. — Messrs.  Johnson  <t  Phillips,  I^td.,  have  secured 
the  contract  for  tbe  supp'y  and  erection  of  main  three-core  paper- 
insulated  lead-covered  and  armoured  cable  for  power  purposes, 
V  i.R.  cables  to  motors  and  starters,  power  distribution  boards, 
and  the  lighting  installation  in  connection  with  the  complete 
electrical  equipment  of  the  new  works  at  Magheraoiorne.  near 
Belfast,  of  tbe  British  Portland  Cement  Manufacturing  Co.,  Ltd. 

Rolton. — The  Tramways  Committee  has  accepted  the 
tender  of  Mr.  John  Crook  for  laying  steam  pipes  at  the  new  tram- 
car  tfhed  in  Shifnal  Street,  and  that  of  Messrs.  H.  Bessemer  &  Co. 
for  the  purchase  of  scrap  metaL 

Canada. — A   contract   has    been  placed    with   Messrs. 

Esoher,  WyeS  &  Co.,  of  Z  iricfa,  for  two  2,250  H. p.  turbines  for  the 
new  hydro-electric  power  station  of  tbe  Hyoro-Electric  Power 
C  mtni^sion  of  Ontirio,  at  Eagenia  Fills,  Oat.  The  machines  will 
work  at  a  speed  of  900  revs,  per  min.,  and  under  a  head  of  540  ft. 

East  Hani. — The  T.C.  has  been  recommended  to  accept 

the  tentlers  uf  Mwsrs.  Allen  &  Son  at  £620  for  an  electric  motor, 
and  at  £60  for  fixing  the  same. 

Loudon. — Fulham. — The  London  Education  Committee 
has  receivea  the  following  tenders  for  installing  electric  light  in 
connectinn  with  the  remodelling  of  Star  Lane  School,  Fulham  : — 

Defries*  Goldman.  Ltd..         . .  f  2-5        Harrison  &  Co £,)41 

Tyler  Appira  UH  uc,  Litd.  2«4        A.  Ne«maa 351 

A.  Ha  "v kins  «  Sons  ..         ..     29a        G.  Weston  &  Sons,  Ltd 3t3 

R.  H.  A  J.  I'eacson,  Ltd.  ..     3i-3        Johnson,  O'Su  livan  &  Co.  ..     l)8fi 

Kent  iS  Co 827        A.  C.  Prance  &  Sons  ..         ..     4.SJ 

Foote  &  Milne,  Ltd 3d4        H.  Dakin  &  Co.,  Ltd 761 

Preston. — The  contract  for  the  erection  of  new  car-sheds 
at  a  cost  of  £i,41C  has  been  let  to  Messrs.  Croft  &  Sons. 

Stafford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Siemens  Bros,,  Ltd.,  for  a  motor-driven  centrifugal  pump  for  the 
electricity  works,  at  £5t. 


PORTHCOMINQ    EVENTS. 


Electro -Harmonic  Society.— Friday,  January  1st.    At  Holborn  Restaurant. 

Sniuking  uoncert.    (aee  "Notes"  to-day.) 

Association  of  Eogineers-in-Charge.— Saturday,  January  2nd.    Social. 

AssociatioD  of  Mining  Electrical  Engineers  (Wanvicksbire  and  South 
Staffordshire  Branch).— tiacurday,  Jauuary  ■^nd.  At  o.3iJ  p.m.  Ac  tbe 
Imiperial  Hotel,  i\  mp.e  htreet,  Birmingham.  Paper  on  "  Automatio 
Protective  Devicee,"  by  Mr.  C.  Jones. 

Royal  Institution  of  Great  Britain.~At  3  p.m.  At  Albemarle  Street,  W. 
Juveoi'e  1'  ctures  by  P'Of.  C.  V.  Boys,  F.RS. 

Saturday,  January  2nd.  -On  "  Fiuiis  in  ihe  Home." 
Tuesday,  Jaiuary  5th.— On  "  Heat  in  tbe  Home." 
Thursday,  Januiry  7ih.— Oa  "  Electricity  in  tbe  Home."' 
Saturday,  January  9,h.— Oa  "  Light  io  the  Home." 

Bontgen  Society.  -Tuesday,  January  5th.  At  8.15  p.m.  At  Institution  of 
El-^ctrical  E'  gineers,  Victoria  Embmkment,  W.C.  Continuation  of 
discussi .n  on  the  "  Localisation  of  Forei^  Bodies  by  X-Rays." 

Greenock  Electrical  Society.— Thur-^day,  January  7th.  At  7.45  p.m.  At 
21,  West  aiewart  Street.  Paper  ou  "Developments  in  the  fijle.-trical 
Industry,"  by  Mr.  D.  McDougall. 
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NOTES. 


I 


The  War — Teleithones  AVaiited. — We  have  pleasure  in 

publishing-  the  following  letter,  and  we  hope  that  there  will  be  an 
immediate  response  to  the  request  which  it  contains  ; — 

"I  have  had  the  following;  htter  from  a  major  of  the  Royal 
Field  Artillery,  at  present  training  new  units  at  Farnboroug-h  :  — 

"  As  perhaps  you  are  aware,  this  war  consists  of  the  employment 
of  the  three  TV,  namely.  Trenches,  Tillery  and  Telephones.  We 
are  very  good  at  trenches  ;  in  time  we  shall  make  good  Artillery- 
men, but  they  will  never  make  good  Telephonists  unless  they  get 
Telephones,  of  which  I  see  no  likelihood  in  the  immediate  future. 
Can  you  suggest  any  means  by  which  we  could  be  lent,  or  given, 
any  telephones  or  buzzers,  preferably  of  military  design,  to 
further  the  training  of  our  men  .'  They  would  be  returned  to  the 
owners  on  receipt  of  the  proper  telephone  equipment  from  the 
military  authorities,  but,  as  I  have  already  stated,  they  have  none 
at  present  to  spare.  I  should  be  very  grateful  if  you  could 
suggest  any  means  of  obtaining  these  necessary  instruments. 

"  I  rather  feel  if  yon  could  insert  this  letter  in  your  '  Corres- 
pondence' columns  as  an  appeal,  there  might  be  some  of  your 
readers  who  have  unsaleable,  but  useful,  instruments  which  they 
could  offer  to  lend,  or  give,  under  the  circumstances.  I  shall  be 
very  glad  to  have  any  offers  which  you  may  receive.  My  phone 
number  is  Victoria  977. 

"R.  MacLeod.  Secretary. 

"  National  Service  League, 

"  72,  Victoria  Street,  S.W., 

"December  30th,  1914." 

'•  Electrical  Review  '"  Index, — The  Index  for  Yol.  75 
of  the  Electeical  Review  will  be  published  with  our  next 
issue. 

Electrical    Development    foinniittec.  —  The     first 

meeting  of  the  Development  Committee  of  the  Incorporated  Muni- 
cipal Electrical  Association  was  held  at  the  Institution  of  Elec- 
trical Engineers,  on  December  11th,  1914.  The  Committee  was 
formed  as  a  result  of  a  resolution  moved  by  Mr.  W.  A.  Vignoles 
(chief  engineer,  Grimsby  electricity  department),  at  the  Annual 
Convention  held  in  Birmingham  in  June  last,  its  oV.ject  being  to 
deal  with  any  matters  tending  to  encourage  the  use  of  electricity 
from  public  supply  mains.  The  membership  of  the  Committee,  as 
originally  constituted,  was  as  follows  : — Messrs.  F.  Ayton,  J.  W. 
Bi^aucbamp,  A.  S.  Blackman,  R.  A.  Chattock,  A.  C.  Cramb,  Coun- 
cillor Crowther,  J.  E.  Edgcome,  S.  E.  Fedden,  F.  M.  Long,  Aid. 
Pearson,  H.  Faraday  Proctor.  H.  Richardson,  T.  Roles,  A.  H. 
Seabrook,  Aid.  J.  P.  Smith,  and  W.  A.  Vignoles. 

The  Council  of  the  I.M.B.A.  had  appointed  Mr.  W.  A.  Vignoles 
as  hon.  secretary,  but  on  aciouut  of  his  absence  on  military  service, 
this  work  was  taken  over,  pro  tern,  by  Mr.  J.  W.  Bf-auchamp. 

At  the  meeting  held  on  December  llth.  Mr.  S,  E.  FeJden  (general 
manager,  Sheffi-W  electricity  department)  was  electel  chairman. 
Mr.  S.  T.  Allen  (Wolverhampton)  and  Mr.  H.  F.  Street  (Southamp- 
ton) were  also  elected  members  of  the  Committee.  It  was  decided, 
if  possible,  to  co-opt  members  representing  the  various  associations 
oonnec':ed  with  the  supply  of  el-ictricity,  and  allied  interests,  and 
the  secretary  was  instructed  to  approach  these  bodies  with  regard 
to  the  election  of  representatives.  It  wai  decided  so  soon  as  prac- 
ticable to  form  certain  sub-Committees  to  deal  in  a  specialised 
manner  with  various  questions  of  interest  at  the  present  moment. 

Followicg  a  suggestion  in  a  communication  from  Mr.  F.  Ayton 
(Ipawifih),  it  was  proposed  to  form  Technical  sub-C  immittees  with 
the  otjeot  of  investigating  problems  of  interest  which  might  arise 
during  theytvr,  and  with  a  view,  if  possible,  to  presenting  the 
results  in  the  form  of  reports,  to  be  discussed  at  the  Annual  Con- 
vention of  the  lacorpjrated  Manicipal  Electrical  AsHuciation. 
Informal  discussions  were  al.so  held  with  regard  to  the  future 
policy  of  the  Committee  and  the  objjots  to  which  primary  atten- 
tion should  be  directed. 

The  next  meeting  will  take  place  in  Janunry  next,  when  it  is 
hoped  that  work  upon  some  of  the  above  objects  may  be  put  in 
hand.  A  brief  report  of  the  operations  of  the  Committee  will  be 
communicated  to  the  Electrical  Press  from  time  to  time. 

International    Ennineerinff   Consrcss.   l!>l."».— The 

Committee  of  Jliaagement  of  the  Congress  informs  us  that  some 
confusion  seems  to  have  arixen  in  the  minds  of  some  engineers 
between  the  International  Electrical  Congress,  which  it  was  pro- 
posed to  hold  in  San  Francisco  in  September,  1915,  and  the  Inter- 
national Eogineering  Congress,  which  is  to  be  held  during  the 
same  month. 

We  are  asked,  therefore,  to  repeat  the  statement  which  we  have 
already  made,  that  owing  to  the  unfortunate  situation  existing  in 
Europe,  and  the  impossibility  of  convening  the  International  Electro- 
techaical  Commission,  under  whose  authorisation  the  Electrical  Con- 
gress was  to  have  been  held,  it  has  been  decided  by  the  governing 
body  of  the  Americin  Institute  of  Electrical  Engineers  to  postpone 
indefinitely  the  holding  of  the  Electrical  Congress.  This  does  not 
affect  the  International  Engineering  Congress,  which  goes  ahead  as 
ori»inalIy  planned.  Full  information  may  be  obtained  by  inquiry 
at  the  following  jwldress  :  International  Engineering  Congress,  1016, 
Toxoroft  Bailding,  San  Erancisco,  Cal.,  U.S.A. 


Inquiries.  —  Makers     of    "  Grimshaw's  "     tape,    and 
"  Bultuer  "  regulating  switches  are  asked  for. 

Electro-Harmonic   Society. — This    Society    holds    a 

smoking  concert  to-night,  at  the  Holborn  Restaurant  (King's  Hall), 
commencing  at  8  o'clock.  The  preliminary  programme  is  as 
follows  :— Mr.  John  CoUett  (tenor),  soloist,  St.  Paul's  Cathedral  ; 
Mr.  Allen  Eagles,  baritone ;  Mr.  WUfred  Alderton,  handbells  ; 
Mr.  Rupert  Hazall  and  Mr.  Fred  Rome,  humorists  ;  Mr.  Alec 
Chentrens,  Anglo-French  comedian  ;  Mr.  Arthur  Thomas,  musical 
clown  ;  Mr.  George  Bolton,  entertainer  at  the  piano  ;  solo  piano- 
forte and  accompanist,  Mr.  Bernard  Flanders,  A.R.A.M. 


Portable  Electrical  Work.sliops. — In  a  letter  pub- 
lished in  the  Timex,  a  member  of  the  A.s.C.  Mechanical  Transport 
says  ; — "Our  company  consists  of  98  lorries,  and  this  includes  two 
store  wagons,  three  first-aid  lorries  (breakdown  cars),  one  office, 
and  two  repair  workshops.  The  two  travelling  workshops  are 
wonders,  and  are  in  duplicate.  They  are  fitted  with  electric  light 
and  have  on  board  lathes,  drilling  and  boring  and  slotting 
machines,  electric  riveters,  forges,  anvils,  and  everything  required 
in  a  workshop,  even  melting  pots  for  running  in  Babbitt's  metal 
in  the  worn-out  bearings  before  being  turned  up  afresh.  The 
machines  are  driven  by  a  motor  which  is  driven  by  a  small  motor 
engine.  There  are  other  wagons  which  carry  heavy  stuff  such  as 
portable  forges,  two  or  three  grindstones,  spare  springs  for  car'', 
crowbarp,  jacks  and  heavy  tools,  and  hundreds  of  other  things." 

The  Aorweffian    .41uminium    Industry.— According 

to  present  prospects,  the  production  of  aluminium  in  Norway 
is  going  to  make  great  progress  in  the  near  future.  The  Anglo- 
Norwegian  Alumiuium  Co.  has  just  completed  new  works  at 
Vennesla,  Christiansand,  which  will  hive  an  output  of  2,000  tons 
of  aluminium  per  annum,  the  percentage  parity  of  the  metal 
being  as  high  as  from  99 — 9'.U  per  cent.  At  the  present  time  the 
compiny  is  engaged  upon  the  manufacture  of  carbon  electrodes 
for  its  own  requirements. 

Another  company,  in  which  chiefly  French  capital  is  interested, 
has  bought  the  works  of  the  Hardanger  Electrical  Iron  and  Steel 
Co.  for  the  purpose  of  turning  them  into  a  manufactory  for 
aluminium  cables.  The  same  buildings  are  to  be  used,  with 
extensions.  Electrical  energy  will  be  derived  from  the  Tysse 
Waterfalls  Co,  which  had  a  contract  with  the  previous  owners  of 
the  works,  that  has  been  transferred  to  the  new  company. 

The  NorskeNitrideaktieselskab,  which  has  a  capital  of  £5B.">,.o55, 
has  completed  its  plant  and  works  at  Eydehavn,  in  the  neigh- 
bourhood of  Arendal.  The  work  has  been  pushed  on  with  all 
possible  speed,  but  still  it  does  not  seem  to  have  kept  pace  with 
the  development  and  progress  of  that  particular  manufacturing 
branch,  with  which  it  was  going  to  start,  viz.,  the  fixation  of 
atmospheric  nitrogen,  as  this  has  been  considerably  improved 
during  the  comparatively  short  building  period.  The  new  process 
which  was  to  have  been  employed  has  in  the  meantime  been 
greatly  improved,  and  a  new  type  of  electrical  furnace  has  been 
iuvented,  which  seems  to  possess  great  advantages  in  comparison 
with  the  old  type.  This  has  ciused  some  delay  and  induced  the 
company  to  wait  for  the  results  of  a  long  series  of  experiments, 
which  are  now  being  carriei  out,  before  the  manufacturing  is 
started.  This  was  quite  unforeseen,  and  it  has  therefore  been 
decided  in  the  meantime  to  organise  the  works  and  use  the  plant 
and  energy  fur  the  production  of  aluminium. 

The  reason  why  this  course  has  been  followed  is  that  a  group  of 
financiers,  who  have  a  large  intere-^t  in  the  Xitrideaktieselskab, 
own  some  aluminium  patents,  which  will  thus  be  turned  to 
account. 

The    Electric     Vehicle :    Briti.sh    Experience.— A 

valuable  feature  of  the  Electric  Vehicle  Committee's  official  journal, 
of  which  the  first  number  was  recently  noted  in  thtse  columns,  is 
the  inclusion  of  the  opinions  of  actual  users  of  the  electric  vehicle 
in  this  country.  The  lack  of  British  experience  and  data  has  l>een 
a  great  drawback  in  the  past.  It  is,  therefore,  interesting  to  note 
that  Messrs.  Harrods,  Ltd.,  who  now  use  a  number  of  electrics  for 
business  purposes,  state  that  these  vehicles  are  all  giving  entire 
satisfaction  ;  they  are  u»ed  to  replace  horses  on  town  deliveries, 
and  have  been  found  much  cheaper  for  that  purpose.  Again, 
Messrs.  Liberty  \  Co..  after  a  trial  of  an  electric  delivery  van, 
state  that,  compared  with  a  petrol  car  doing  similar  work,  their 
experience  was  that,  besides  economy  in  tire  mileage  and  lubrioante, 
its  running  cost  was  two-thirds  less. 

Messrs.  J.  Pullar  it  Sons  refer  to  the  reliability  and  low  running 
costs  of  an  electric  vehicle  used  in  London  during  six  months. 
Another  2-ton  van  used  in  S»tland  was  fouad  to  be  quite  satis- 
factory, especially  when  its  running  cost  was  compared  with  petrol 
cars  doing  the  same  work. 

The  Stratford  Co-operative  Society  have  used  a  2,0001b.  electrio 
van  for  some  time,  and  state  that  the  monthly  mileage  is  1,S00  ; 
energy  cost  871d.  per  mile  (electricity,  Id.  per  unit)  ;  tires,  33J 
per  cent,  advantage  compared  with  petrol-driven  car  tires  ;  main- 
tenance practically  nil ;  speed,  12-15  miles  an  hour. 

Further  particulars  are  also  given  regarding  the  experience  of 
Mr.  W.  T.  Robson.  of  the  South  Shields  tramways,  with  Edison 
battery  'busts.  Mr.  Robs"n  lays  stress  on  the  reliability  of  the 
electrio  'bus,  and  adds  his  experience  that  petrol  'bae<  s  were  always 
liable  to  fail  at  an  awkward  time.  The  electric  'buses  easily  run 
50  miles  in  the  day  on  one  charge,  requiring  1*3  units  in  fine 
weather  and  from  14  to  2  units  per  'busmile  in  dirty  weather. 

The  Glasgow  electricity  department's  1  ton  Edison  van  is 
running  about  900  miles  a  month,  at  a  cost  of  eome  £240  per 
annum  ;  previously,  a  petrol  van  doing  the  same  mileage  wag 
coating  £400  per  annum. 
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Appointments  Vacant. — Junior  assistant  electrical 
engineers  (15e.)  for  Xewcsstle-upon-Tyne  Electric  Supply  Co. ; 
shift  engineer  (£84)  for  Dover  Electricity  Department  ;  fitter- 
driver  (35s.)  and  switchboard  attendant  (30s.)  for  Clacton  TJ.D.C. 
(this  appointment  is  open  to  British  and  Belgian  subjects)  ;  tem- 
porary englneer-in-oharge  (£2  2s.)  for  Borough  of  Bermondsey. 
Particulars  are  given  in  our  advertisement  pages. 

Edncatioual  Aotiees.  —  Northampton  Polytechnic 
Institute,  St.  John  Street,  EC.  A  course  of  six  lectures  on 
"  Transformer  Design "  will  be  given  by  Mr.  W.  C.  Kennett,  at 
8.i5  p.m.  on  Wednesdays,  beginning  January  6th.  Particulars  are 
given  in  our  advertisement  pages  to-day. 

A  Larffe  Gas  Power  Plant. — The  directors  of  Messrs. 
Palmers  Shipbuilding  and  Iron  Co.,  Ltd.,  have  put  in  hand  exten- 
sive improvements  and  additions  to  the  iron  and  steel  works  at 
Jarrow,  with  the  object  of  effecting  large  savings  in  the  cost  of 
steel  production.  The  improvements  already  undertaken  include 
a  large  gas-driven  power  house,  in  which  will  be  installed  approxi- 
mately 15,000  B.H.P.  of  gas  engines,  all  driven  by  the  waste  gases 
from  the  blast  furnaces  ;  and  a  new  lay-out  of  the  heavy  cogging 
mill,  which  it  is  intended  to  drive  electrically,  together  with  the 
conversion  of  all  the  steel  works  auxiliaries  from  steam  to  elec- 
tricity, by  which  large  savings  in  the  cost  of  coal  will  be  effected. 

The  installation  of  gas  engines  and  gas-cleaning  plant  is  the 
largest  hitherto  ordered  in  this  country.  There  is  every  reason  to 
believe  that  some  of  the  plant  will  be  in  operation  after  mid- 
summer.— Financial  Times. 

Institution  \otes.— Institute  of  Marine  En«:ineers. 

— On  December  14  th  Mr.  F.  L.  Martineau  read  a  paper  on  '  Power 
Steering  Gear."  The  author  stated  that  actual  experiment 
under  comparable  conditions  had  shown  that  sensitive  gear  saved 
as  much  as  6  per  cent,  in  the  distance  travelled,  as  compared  with 
ordinary  steering  gear  :  the  Hele-Shaw-Martineau  electro-hydraulic 
system  ensured  immediate  response  to  the  slightest  movement  of 
the  wheel,  and  in  smooth  water  the  rudder  could  be  set  so  accu- 
rately that  the  compass  showed  no  deviation  for  as  long  as  ten 
minutes  at  a  time,  without  moving  the  rudder.  On  the  same  boat, 
with  steam  steering  gear,  the  gear  was  moved  20  times  a  minute 
on  the  average.  In  the  new  gear  lubricating  oil  was  the  operating 
medium  instead  of  water,  doing  away  with  wear  and  corrosion  and 
preventing  trouble  from  freezing.  Some  gears  had  run  for  three 
years  without  needing  attention  except  occasional  cleaning  of  the 
commutator  and  lubrication  of  a  few  pin  joints. 

In  future  all  meetings  will  be  held  at  the  new  premises  of  the 
Institute  on  Tower  HUJ. 


NEW    COMPANIES    REGISTERED. 


Acton  Battery  Co.,  Ltd.  (138,700).— This  company  was  regis- 
tered on  Dpoember  21st,  with  a  capital  of  £300  in  £1  shares,  to  carry  on 
the  business  of  manufactarere  of,  and  dealers  in,  electric  and  other  batteries, 
electric  appliances,  machinery,  accessories,  apparatas,  incandescenc  lamps, 
Ac.  The  subscribers  (with  one  share  each)  are  :— L,  E.  Tucker,  Broad  Street 
House,  E.G.,  clerk;  VV.  Fuller,  Coleridge  Hoase,  Crouch  End,  S.,  gentleman. 
Private  company.  Table  "  A  "  mamly  applies.  Registered  ofHce, '99,  Church- 
field  Road,  Acton,  Middlesex. 

OTfalchmai   Electricity  Supply  Co.,   Ltd.  (138. 72fi)— This 

company  was  registered  on  December  2'jDd,  with  a  capital  of  £1.000  in  £i 
shares,  to  take  over  from  W.  E.  Parry  and  E.  S.  Lance  the  business  of  pro- 
ducers and  suppliers  of  electric  light  and  power  carried  on  by  them  at 
Gwalchmai,  Anglesey,  as  the  Qwalchmai  Electricity  Co.  The  subscribers 
(with  25  shares  each)  are  :— W.  E.  Parry,  31,  High  Street,  Menai  Bridge, 
cabinet  maker;  E.  S.  Lance,  23,  Mostyn  btreet,  Llandudno,  engineer.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
five;  the  first  are  W.  E.  Parry  and  E.  S.  Lance  :  qualification,  £25.  Solici- 
ore  :  Chamberlain  &  Johnson,  Llandudno. 

Standard  Woodwork  Mannfaeturin^  Co.,  Ltd.  (138,718).— 

Registered  December  2lst,  by  Jordan  &  Sons,  Ltd.,  of  116-17,  Chancery  Lane, 
W.(.'.  Cajiital.  £50,000  in  5,0i)0  s  per  cent,  cumulative  preference  shares  of  £5 
each  and  25,000  ordinary  shares  of  £1  each.  Objects,  to  take  over  the  business 
of  woodworkers,  cabinet  makers  and  manulaoturers,  carried  on  by  the 
Standard  Woodwork  Co.,  Ltd  ,  at  Park  Royal,  Willesden,  to  carry  on  the 
sam9  and  the  business  of  woodturners,  joiners,  sawyers,  carpenters,  cabinet 
makers,  manufacturers  of  toys  and  games,  switchboards,  bell-cases,  electric 
batteries  and  other  accessories  tor  telephones  and  electric  bells,  and  tele- 
grapti  apparatus  of  all  kinds,  gas  and  electrical  engineers,  &c.,  and  to  adopt  an 
agreement  with  L.  Godsell.  The  subscribers  (with  one  preference  share  each) 
are: — J.  Goodland,  9,  King's  Bench  Walk,  Temple,  E.G.,  barrister;  L,  Godsell, 
Hunstanton,  Norfolk,  gentleman.  Private  company.  The  first  direct  ore  (to  be  not 
less  than  two  or  more  than  six),  are  L.  Godseil  (permanent)  and  J.  Goodland; 
qualidcation,  £1,000;  remtmeration  of  chairman,  £150  per  annum;  of  other 
directors,  £100  each  per  annum.  Solicitor,  E,  J,  Howard,  12,  The  Common, 
Ealing,  Middlesex, 

Britannic  Electrical    Co.,    Ltd.    (138,743'>.— This    company 

was  registered  on  December  23rd,  with  a  capital  of  £5,000  in  £1  shares,  to 
carry  on  the  business  of  patentees,  manufacturers,  and  repairers  of,  agents 
for,  and  dealers  in  engines,  machiaes  aad  mechanical  instruments  and  inven- 
tions, whether  driven  by  gas,  steam,  petrol  or  electricity,  and  tools,  dies  and 
castings,  cycles,  motor-cycles  and  motor  and  cycle  cars,  &o.,  and  to  enter  into 
an  agreement  between  H.  Dare,  C.  A.  Wareing,  E,  Radnall,  J.  Batchwell, 
K,  Satchwell,  and  F.  H.  Alston.  The  subscribers  (with  250  shares  each) 
are  :— E.  A.  Radnall,  Ashgrove,  Ward  End,  Birmingham,  manufacturer  ; 
G,  A.  Wareing,  12,  Gladstone  Road,  Gravelly  Hill,  dirmingham,  sanitary 
engineer.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five;  the  first  are  E.  A.  Radnall  (chairman),  J,  Satchwell, 
H.  Dare,  G.  A.  Wareing  and  F.  H.  Alston  (manager) ;  qualification,  250  shares  ; 
remuneration  as  fixed  by  the  company.  Registered  office,  33,  Newhall  btreet, 
Birmingham. 

J.   Barwell  &   Co.    (Lightiogrj,    Ltd. — This    company    was 

registered  on  December  22nd  with  a  capital  of  £5,000  in  £1  shares,  to  carry  on 
the  business  of  manufacturers  of  and  dealers  in  lamps,  brackets,  globes,  films, 
shades,  glasses,  burners,  meters,  carbons,  switches,  stoves,  pipes,  wires,  eleo- 
tric  light  and  gas  fittings,  \-c.  The  subscribers  (with  one  share  each)  are  : — 
F.  H.  Harwell,  Worcester  Works,  Clement  Street,  Birmingham,  manufac- 
turer; H.  Harwell,  Worcester  Works,  Clement  Street,  Birmingham,  manufac- 
turer. Private  company.  The  number  of  directors  is  not  to  be  more  than 
three:  the  first  are  F.  H.  Harwell  (permanent  managing  director),  and  H. 
Barwell :  remuneration  of  F.  H.  Harwell,  £5  per  week.  Registered  office, 
Worcester  Works,  Clement  Street,  Hirmingham, 


OUR    PERSONAL    COLUMN. 

Ihe  EdUori  invite  electrical  engineert,  whether  connected  with  tht 
teehnicjil  or  the  commercial  tide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbioal  Rkview  posted  as  to  their  movements. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Central  Station  Officials.— Mr.  T.   S.  Wallis.  late 

of  Stuart  Street  station.  Manchester,  who  has  just  returned  from 
Sweden,  wishes  to  communicate  with  Mr.  Frank  Nicholls.  Will 
the  latter  send  us  his  address  1 

The  staff  of  the  Stretfnrd  U.D.C.  has  presented  a  pair  of  R^yal 
Crown  Derby  vases  to  Me.  Robert  Rowland,  resilient  engineer 
of  the  electricity  works,  as  a  wedding  gift. 

General. — The  Times  correspondent  at  Rome  states  that 
among  the  Italian  SenatorR  who  are  to  be  nominated  on  Xew  Year's 
Day  is  Signok  Gitglielmo  Mabconi. 

Obituary. — We  regret  to  learn  of  the  death  which 
occurred  on  December  Ist  at  sea  (near  Port  Said)  of  Mb.  Chables 
Wheusa-Nicholl,  a  M.I.E.E.,  of  Teddington,  aged  38  years. 
The  deceased  gentleman  was  on  his  way  to  take  up  an  important 
appointment  at  Bombay. 

Mr.  Feakk  SciiXER,  engineer  to  the  City  of  London  Corpora- 
tion, passed  away  on  Saturday  last,  at  the  age  of  4;»  years,  after 
several  months'  illness. 

Mb.  J.  F.  Albbight, — We  deeply  regret  to  learn  as  we  go  to 
press  that  Mr.  J.  F.  Albright  pacsed  away  on  Wednesday  last  at 
his  residence,  at  Woking,  at  the  early  age  of  57  years.  The  funeral 
takes  place  early  to-morrow,  Saturday,  at  St.  John's  Church, 
Woking,  at  2.30  o'clock.  Mr,  Albrights  connection  with  electrical 
engineering  matters  dates  back  over  nearly  35  years,  to  when  he 
was  associated  with  the  Swan  and  Edison  Companiep, 
and,  subsequently,  the  amalgamated  Edison  &  Swan 
United  Co.  Later  he  was  prominently  identified  with  the 
firm  of  Crompton  &  Co.,  the  Drake  &  Gorham  Power  Co.,  and  was 
actively  interested  in  various  electric  supply  schemes  at  home  and 
in  the  Colonies,  In  recent  years  ill-health  had  prevented  him  from 
taking  any  very  active  share  in  business  affairs,  but  he  held  at  the 
date  of  his  death  the  chairmanship  of  the  British  Electric  Trans- 
former Co.  and  the  Kent  Electric  Power  Co.,  and  was  on  the  board 
of  the  Melbourne  Electric  Supply  Co.,  Ltd.,  Gravesend  and  North- 
fleet  Electric  Tramways,  Ltd.,  and  the  Midland  Electric  Corporation 
for  Power  Distribution,  Ltd. 


Cunmngham,  Ltd. — Second  mortgage  dated  December  16th, 
1914,  to  secure  £1,200,  charged  on  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital,  subject  to  a  certain  debenture. 
Holder:  E,  H.  Hawkins,  -1,  Charterhouse  tiquare,  ij,Q. 

Electrical  (Installations),  Ltd.— A  memorandum  of  satis- 
faction to  the  extent  of  £100  on  ijecember  10th,  1914,  of  debentures  dated 
December  5th,  1906,  securing  £2,000,  has  been  filed. 

fernambuco  Tramways   aud   Power  Co.,  Ltd.— Issue  on 

December  Ist,  1914,  of  £550  debentures,  part  of  a  series  of  which  particulars 
have  already  been  filed. 

Coatbridge  and  Airdrie  Electric  Supply  Co.,  Ltd.— Farther 

charge  on  company's  undertaking  and  property,  present  and  future,  including 
uncalled  capital  and  the  Coatbridge  and  Airdne  undertakings,  &c.,  dated 
December  14tb,  1914,  supplemental  to  charge  dated  October  lilh,  1906,  to 
secure  £1.2}0.  Holders:  County  of  Liondon  Electric  Supply  Co.,  Ltd.,  Moor- 
gate  Coun,  Moorgate  Place,  E.C, 


CITY    NOTES. 


( osta  Rica  Elect rie  Li«ht  aud  Traction  Co..  Ltd. 

The  annual  meeting  was  held  on   December   25rd  at  Dash- 
wood  House,  E.C. 

The  Ch.iirmax  (Mr.  W.  F.  Leese)  said  the  company  had 
been  passing  through  a.  very  anxious  time,  and  no  doubt 
they  had  an  anxious  time  in  fi'ont  of  them,  but  looking  at  the 
effect  which  the  war  had  had  on  the  world  generally,  they  had 
reason  to  congi'atulate  themselves  that,  so  far,  they  had  not 
suffered  greatly.  The  net  profit  last  year  had  amounted  to 
£26,351,  against  £23,875  for  the  previous  year;  an  increase  of 
±'2,476.  On  the  other  hand,  tbere  had  been  increased  ex- 
penses which  absorbed  all  but  £719  of  the  inca-eased  net  profit. 
The  net  surplus  was  £8,056,  and  it  was  proposed  to  carry  the 
whole  of  that  amount  to  the  credit  of  discount  and  commis- 
sion on  debenture  issues  account.  The  hghting  revenue  had 
kept  up  fully,  and  the  cooking  and  heating  part  of  the  busi- 
ness was  very  satisfactory.  They  were  making  about  £3,000 
a  year  out  of  that,  and  owing  to  the  shortage  of  fuel  in  the 
counti-y  electrical  cooking  was  an  absolute  necessity.  Their 
manager  fully  anticipated  that  in  the  near  future  they  would 
obtain  at  least  £5,000  a  year  from  that  source  of  revenue. 
He  (the  Chairman)  believed  that  as  time  went  on  that  figure 
would  be  increased.  With  regard  to  competition,  that  was  still  in 
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statu  quo,  but  should  they  have  to  meet  a  competitive  supply 
he  was  convinced  that  there  was  enough  business  in  the 
country  for  both. 

Mr.  Frederick  D.^vies  seconded  the  motion,  and  the  report 
was  adopted. 

International  Lig-ht  and  Power  Co.,  Ltd. 

The  directors'  first  report  for  the  period  from  Febniary,  1913, 
to  June,  1914,  states  that  the  results  obtained,  considering  the 
depressed  financial  conditions,  have  been  in  the  circumstances 
.satisfactory.  The  net  profit  for  the  period,  after  payment  of 
interest  on  debentures  and  London  and  Canadian  administra- 
tion charges,  is  £'23,714.  The  available  balance  is  £19,0.53. 
The  preference  dividend  has  ab.sorbed  £15,166,  and  £3,887  is 
to  be  carried  forward. 

Reserves  for  renewals  and  general  purposes  amounting,  when  converted, 
to  n  total  of  approximately  ;£^5,000.  fiave  been  set  aside  by  the  subsidiary 
companies    before  dividends    were  declared   by   them. 

The  company  owns  all  the  debentures  and  shares  of  the 
following  companies  :  — 

Venezuela  Electric  Light  Co..  Ltd. — The  absorption  by  this  company  of  a 
competing  undertaking  in  Caracas  has  had  a  beneficial  effect  on  the  develop- 
ment of  the  lighting  business.  Electric  power  is  now  obtained  from  two 
hydro-electric  stations,  the  combined  capacity  of  which  is  sufficient  to  take 
care  of  the  expansion  of  business  for  some  time  to  come.  The  possibility  of 
exceptional  droughts,  however,  makes  the  installation  of  a  stand-by  plant, 
using  either  coal  or  liquid  fuel,  desirable.  The  stability  of  political  conditions 
in  Venezuela  has  proved  of  advantage  to  the  development  of  business,  and 
although  the  European  war  has  affected  the  economic  resources  of  the 
country,  a  steady  increase  in  the  net  returns  of  our  undertaking  is  antici- 
pated for  the  current  year.  Important  renewals  in  sub-stations  and  distribu- 
tion system  have  been  carried  out  successfully. 

Compahia  de  Electricidad  de  M^rida. — Although  Merida  is  outside  the  more 
disturbed  districts,  recent  events  in  Mexico  are  responsible  for  an  almost  un- 
precedented drop  in  exchange,  still  further  accentuated  by  the  European  war. 
This  company,  generating  its  own  power,  has  to  import,  besides  coal,  a  number 
of  manufactured  articles  from  various  countries,  and  is  therefore  greatly 
suffering  from  the  disturbed  state  of  affairs  throughout  the  world.  The  gross 
earnings  in  local  currency  continue  to  increase  notwithstanding  the  unfavour- 
able conditions  prevailing,  but  the  net  returns  in  sterling  have  fallen  con- 
siderably below  our  estimate,  the  loss  on  exchange  account  exceeding  ;^10.000 
for  the  period  under  review.  The  new  installation  for  the  power  house  has 
been    unavoidably    delayed    on    account  of    the    European    war. 

Compania  Luz  y  Fuerza  de  Paran.^i, — Results  from  operating  the  Parana 
(Argentine  Republic)  property  have  been  satisfactory,  showing  an  increase  of 
18  per  cent,  m  gross  earnings,  and  46  per  cent,  in  net  earnings  over  the 
previous  year.  Additions  to  the  power  house  have  been  completed,  w'hich  will 
permit   further  development  of  the  business  and   reduction   in  operating  expense. 

Mr.  FOLLETT  Holt  presided  at  a  meeting  of  the  shareholders 
of  the  company  held  on  December  '21st  at  9,  Cloak  Lane,  B.C. 
He  said  that  a.s  all  the  members  of  the  board  and  the  majority 
I  if  the  shareholders  were  resident  in  Great  Britain,  they  had 
considered  it  desirable  to  hold  the  meeting  in  London,  pre- 
vious to  the  annual  general  meeting  in  Canada,  in  order  that 
the  report  might  be  considered  and  proxies  instructed  to  act 
in  accordance  with  any  resolutions  passed.  The  Chainnan 
made  a  brief  statement  cxsncerning  the  thre«  undertakings  in 
which  their  capital  was  invested.  The  Venezuela  Electric 
Light  Co.  .served  Caracas,  the  capital  of  Venezuela,  and  since 
the  absorption  of  the  undertaking,  referred  to  in  the  report; 
theirs  was  the  only  distributor  of  electricity  for  lighting  pur- 
poses in  that  city  of  about  80.000  inhabitants.  The  Merida 
Electricity  Co,  owned  an  electric  lighting  and  power  system  in 
the  city  of  Merida,  Yucatan,  Mexico,  where  the  population 
served  was  approximately  .5'2.000.  With  the  exception  of  an 
insignificant  plant  of  about  '2.5  kw.  theirs  was  the  only  supply 
company  in  that  city.  Their  power-house,  when  taken- over, 
required  ver\'  considerable  overhauling,  and  a  new  generating 
unit  had  been  secured  in  Eui-ope  and  would  soon  be  in  opera- 
tion. The  better  economy  of  this  generating  unit  should 
result  in  a  marked  decrease  in  the  fuel  consumption.  '  The 
Parana  Light  and  Power  Co.  owned  and  operated  electric 
light  and  )iower  and  gas  works  in  Parana,  the  capital  of  the 
Province  of  Entre  Rios,  Argentina.  The  population  servexl 
was  approximately  42.000.  Electricity  was  generated  there  by 
means  of  producer  gas  engines,  and  the  gi'owth  of  business 
had  been  .s<i  rapid  since  the  property  was  acquired  that  it  had 
been  neces.sary  to  add  a  new  engine  of  .300  kw.  cap.icity.  which 
was  now  in  operation.  This  would  enable  them  to  efficiently 
handle  the  large  increase  in  business  which  had  come  during 
the  past  two  years,  and  to  take  care  of  further  increases  which 
were  expected  in  future.  The  gas  branch  of  the  business, 
although  losing  ground  to  the  electrical  department  in  the 
lighting  field,  had  more  than  made  up  these  losses  by  the 
expansion  of  sa.les  for  heating  and  cooking.  The  International 
Co.  had  received  from  Venezuela  £23,084.  This  was  made  up 
(if  dividends  at  the  rate  of  4  per  cent,  per  annum  for  eighteen 
months;  debenture  interest  accrued  since  the  date  of  the  incor- 
poration of  the  International  Co..  and  the  interest  on  the 
loan  of  £.3.5.000  made  by  them.  Tliey  hnd  received  also  £1..347 
from  the  Venezuela  Co.  for  intere.st  on  its  debentures 
.accrued  previous  to  the  date  of  their  incorjwration,  but  they 
had  taken  what  they  con.sidered  the  proper  course  and  applied 
this  towards  writing  down  their  preliminary  expenses.  With 
the  exception  of  a  small  amount  of  interest  on  the  total  loan 
of  £8,700,  the  revenue  receive<l  frniu  the  Merida  Co.  of  £8,802 
for  the  period  under  review  consisted  only  of  debenture  inter- 
est. The  report  indicated  the  serious  effect  on  earnings  which 
the  very  heavy  fall  in  exchange  in  Mexico  had  caused,  and 
served  also  to  explain  the  ahssence  of  dividends  from  that  com- 
pany. Tlie  net  currency  earnings  h.ad  been  reduced  by  the 
largely  increased  cost  of  working,  and  the  balance  had  been 
.again  cut  into  on  conversion  into  .sterling  ,by  the  heavy  fall 
in  exchange.    Profits  from  Merida  had  therefore  been  nothina 


like  what  they  were  expected  to  be,  and  what  they  should 
be.  They  could  only  exercise  their  patience  and  hope  for  a 
speedy  solution  of  the  difficulties  in  which  Mexico  was  at 
present  involved.  Meanwhile,  to  compensate  to  some  extent 
for  the  depreciation  of  the  cunency,  a  new  tariff  had  been 
established  and  higher  prices  in  currency  were  now  obtained 
for  electricity  sold,  and  this  was  expected  to  materially  assist 
in  bringing  the  net  receipts  back  to  a  more  fair  and  normal 
standard.  The  sum  received  from  the  Parana  Co.,  amount- 
ing to  £9,565,  included  interest  on  the  total  loan  of  £18,000, 
two  years'  dividends  at  8  per  cent,  per  annum  on  the  shares, 
and  one  year's  interest  on  the  debentures.  These  latter  were 
purchased  in  July,  1913,  and  they  had  therefore  received  only 
twelve  months'  interest  thereon.  Concerning  the  outlook, 
they  anticipated  that,  notwithstanding  the  difficult  economic 
c/mditions  created  throughout  the  world  by  the  European 
war,  their  undertakings  at  Caracas  and  Parana  would  show 
substantial  progress  during  tlie  current  year.  With  reference 
to  the  Merida  Co.,  the  situation  was  more  difficult.  The  profit 
in  sterling,  which  principally  concerned  them,  was  bound 
up  alrnost  entirely  with  the  rate  of  exchange,  and  they  there- 
fore sincerely  hoped  that  the  political  and  financial  situation  of 
Mexico  had  reached  a  tm-ning  point,  and  would  show  improve- 
ment during  the  current  year. 


tape  Electric  Trannvajs.  Ltd.. 

Mr.  Ludwig  Bbeitmeyee  (Chairman)  presided  at- the  anriiiai 
meeting,  held  at  1,  London  Wall  Buildings,  E.G.,  oh  Deceni- 
ber  '23rd.  '  ,-.■•.. 

The  Chairman  said  that  the  war  had  startled  the  world, 
and  had  disturbed  business  evei7where.  It  m\olved  every 
state  and  dominion  in  the  British  Empire.  Their  industrj- 
could  not  hope  to  remaih'  unatte'cted  duiing  this  tremendous 
struggle,  more  pai'ticularly  as  South  .'Africa  had  been  called 
upon  to  play  its  part  in  the  defence  of  the  Empire  by  the 
expedition  agamst-  German  South- West  Africa,  and  had,  in 
addition,  also  found 'itself  faced  with  local  rebelhon.  This 
rebelliou  had  now  collapsed,  and  South  ..\frica  had 
escaped  a  very  great  danger.  The  war  had,  so  far,  not 
interfered  'with  theif  trsiaxwSf  working',  which  up  to  latest 
advices  was  showing  faitly  satisfactory'  Jesuits,  but  there  were 
signs  ahead  of  Some  shrinkage  of  their  revenue,  and  they  must 
be  prepared  for  possibilities  in  the  futiy'e  not  now  in  evidence. 
The  directors  had,  therefore,  decided  to  recommend  the  pay- 
ment of  a  2i  per  cent,  dividend,  instead  of  5  per  cent.,  with 
the  hope  that  better  prospects  might  justify  an  increase  later 
on.  He  might  tell  them  frankly  that,  in  view  of  the  strained 
financial  conditions  prevailing  throughout  the  world,  he  and 
his  colleagues  felt  that  it  would  have  been  perhaps  more  pru- 
dent and  conservative  to  have  retained  theii"  cash  resources 
and  passed  the  dividend  altogether.  They,  however,  had  to 
remember  also  the  position  of  the  shareholders  in'  these  hard 
times,  and  after  careful  consideration  they  had  decitied  to  pay 
half  only.  The  net  profit  of  £-31,618  ,had  been  made  after 
paying  all  fixed  obhgations,  including  debenture  redemption, 
and  also  passing  £8,1)00  to  the  reserve  fund.  They  had  spent 
considerable  sums  in  the  iiurchase  and  recon-struction  and 
equipment  of  the  Hout  Bay  Hotel;  also  a  great  outlay  waA 
incuiTed  in  the  installation  of  a  new  unit  of  SUO  KW-.  jn  the 
power  station  at  Port  Elizabeth,  and,  additions  to  the  rolhng 
aUick  both  at  Cape  Town  and  Port  Elizabeth.  Tliis  new  unit 
would  meet  all  the  requirements  of  traflic  on  that  system  foi" 
.some  time  to  come.  The  general  manager  there  reiwtt-d  most 
favourably  on  its  running  and  the  satisfactory  results  he  had 
obtained  in  economy  of  fuel  consumption.  In  addition  to  this 
expenditure  on  improvements,  they  also  had  to  face  a  steadv 
increase  in  working  costs,  due  to  higher  prices  of  coal  and  all 
other  materials.  Further,  the  imposition  of  the  new 
income  tax  at  the  Cape  cost  thern  roughly  £3,000  per  annum, 
and  was  another  burden  which  the  coiii|ia"nv  had  to  bear.  The 
several  schemes  of  improvement  in  the  Peninsula,  contem- 
plated by  the  Unified  Municipality,  had  been  checked  bv  the 
war.  but  a  municipal  loan  of  £'200,000  was  to  be  floated  locally 
in  Cape  Town  to  carry  out  sundry  street  and'  other  improve- 
ments, and  the  tramways  would,"  they  hoped,  participate  to 
some  exUmt  in  the  general  benefit.  Notwithstanding  all  the 
unsettled  conditions,  the  tramway  operations  had  c-ontinued 
without  interruption.  They  wereworking  with  a  diminished 
staff,  as  it  was  the  aim  of  the  management  to  permit  and  .assist 
every  man  who  could  be  spared  to  take  his  part  in  the  fighting 
hne.    The  service  was,  however,  well  maintained. 

•Vlmiral  Sir  A.  H.   Markham  seconded  the  motion,  which 
was  carried. 


The  Swiss  Oerlikon  .Macliiner.v  Co. 

The  report  of  the  directors  of  the  Maschinenfabrik  Oerlikon'v 
of  Oerlikon,  for  the  year  ended  on  June  30th,  1914,  after 
referring  to  extensions  of  the  workshops  and  plant,  states 
that  the  course  of  business  in  the  department  for  general 
electrical  m.-ichinen-  and  transformers  was  goixl.  The  appa- 
ratus branch  produced  a  new  series  of  oil  switches.  There 
was  a  lack  of  large  contracts  for  lifting  appliances  and  electro- 
mechanical applications,  hut  the  small  orders  notably  in' 
creased.  In  regard  to  turb<vmachines.  the  company  was  abun- 
dantly provide<l  with  orders,  and  special  mention  is- made  o< 
the  delivery  of  various  turbo-generators,  of  a.  total  of.  lljOOi? 
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KW.  for  the  Baltic  ehipyard  at  Petrograd.  A  large  number 
of  repeat  orders  was  also  received.  In  electro-chemical  appa- 
ratus. 14  electrolysers  of  a  lai'ge  type  were  sold.  The  depart- 
ment for  electric  railways  was  satisfactory  both  in  regaixl  to 
work  carried  out  and  the  new  orders  -nhich  were  booked,  and 
important  repeat  orders  were  plac«l  by  ii  number  of  tram- 
ways for  normal  material.  The  sales  companies  abroad,  with 
few  exceptions,  had  been  successful  for  the  works.  The 
accounts  show  gross  profits  nf  £13(1,000,  as  compared  with 
£119,000  in  1912-1.3.  After  allocating  £'39,000  to  depreciation, 
as  against  £-40,0(X),  the  accounts  indicate  net  profits,  includ- 
ing the  baJanc4=  forward.  aJnounting  to  £.51.000.  as  contraste<l 
with  £43,0(X)  in  the  previous  year.  The  sum  of  £16.000  has 
been  plac<=d  to  a  war  risks'  fund,  £4.000  to  the  special  reserve 
fund,  and  £8.000  to  the  provident  fund  for  staff  and  work- 
men, and  the  l>alanoe  pennits  of  the  payment  of  a  dividend  of 
fi  per  cent,  on  ordinary'  share  capital  of  £3-20.000.  as  compared 
with  7  per  cent  in  1912-13,  the  loan  capital  totalling  £160,000. 


India-Riibber.  Giitta-Perclia  and  Teleffraiili 

Works  Co..  Ltd. 

Major  Leonard  Darwin  presided  on  December  •ilni  at  the 
offices,  106,  Cannon  Street,  E.G.,  over  the  annual  meeting.   He 
began  his  speech  by  reiterating  the  regret  which  the  directors 
felt  so   keenly  when  presenting  such   a  disappointing  report 
to  their  shareholders.    There  had  been  no  difficulty  whatever 
in  ascertaming   the   cause  of  the   present   troubles,   and    the 
cure  of  the  disease,  so  far  as  it  was  curable,  ought  to  present 
no  insuperable  difficulties.    Ilie  first  trouble  to  be  mentioned 
was  that  due  to  the  war,  and  here  they  were  dealing  with  the 
only  part  of  the  disease  which  the  directors  could  do  nothing 
to  alleviate.    During  the  last  two  months  of  the  year,  often 
its  most  profitable  period,  the  sale  of  goods  normally  supplied 
to  the  public  considerably  diminished,  with,  of  course,  a  cor- 
responding  diminution   of   profit.     But    the   war   had   caused 
them  losses  in  a  far  more  diiect  way.    Not  long  after  hostili- 
ties had  broken  out,  it  beoame  apparent  that  the  German  army 
was  likely  to  pass  through  Persan,  and  theii'  managers  at  the 
works  took  prompt  and  effective  action,  largely  on  their  own 
initiative.    Recent  events  had  given  them  further  means  of 
judging   of  the  probable  fat<;  ot   an   English   manufactory   in 
iVance  if  falUng  under  the  influence  of  German  cultui'e,  and 
had  confirmetl   the   wisdom  of  the   steps  taken.    The   stores 
were  bricked  up ;  the  documents  were  buried ;  and  the  man- 
agers left  the  factory-  when  the  Uhlans  had  come  within   a 
couple  of  miles  of  the  works,  and  when  the  bridges  across  the 
Seine  hard  by  w-ere  being  blown  into  the  air.    Mercifully  the 
German  hordes  swerved    aside  at   the  critical   moment,   and 
their  French  factory  was  now  again  a  ninning  concern,  though 
hardly  yet  in  thorough   working  order.    Thus  the   w-ar   had 
resulted  in  a  considerable  diminution  of  profit.    But  he  was 
bound  to  state  that  their  worst  troubles  were  those,  due   to 
other  causes.     A  careful  comparison  of  the  accounts  of  the 
year,  with  those  of  the  previous  year,  showed  a  marked  simi- 
larity in  all  the  items  except  in  two  particulars.    The  first  of 
these  was  the  total  sale  of  goods  of  different  kinds.    Here  the 
diminution  was  not  only  that  due  to  the  war,  but  was  also 
caused  by  a  general  slackness  of  trade  in  England,  and  a  large 
and  sudden  diminution  in  orders  from  one  important  foreign 
countn,-.     Now  it  w-as  impossible  to   make  all  the  incidental 
expenses  connected  with  the  manufacture  and  sale  of  goods 
diminish  in  exact  correspondence,  and  simultaneously  with  a 
diminution  in  the  sales;  and  the   result  was  that  the  whole 
profit  made  seemed  to  depend  on  the  disposal  of  the  last  nar- 
row margin  of  goods  sold.     If  that  margin  remained  unsold,  a 
loss  inevitably  followed,   and   this  state  of  things  continued 
until   the  necessary  readjustments  of  running  costs  or  tm-n- 
over  could  be   made.     Here   then  was  the  cause  of  a  large 
part   of   their   troubles.       The   second    item    in    w-hich    their 
accounts    showed    up    ven-    badly    was   the    profits   made   by 
their  fore.ign  agencies,  as  they  called  them.    The  deplorable 
conditions  existing  in  South  America  were  known  to  all,  these 
being  the  result  of  commercial  depression  aggravated  by  heavy 
rains.    In  .Australia  trade  had  been  bad.  partly   due"  to  the 
opposite    evil    of    long-continued    droughts.     And    sales    had 
diminished  in  both  South  Africa  and  India.    But  this  was  not 
all.    Certain  contracts  for  lighting  towns  in  Australia,  which 
had  proved  to  be  very  unprofitable,  were  made  some  two  years 
ago,  the  evil  results  of  which  had  fallen  on  this  year.    It  was 
no  use  making  excuses,  for  no  adequate  excuse  could  be  made. 
All  that  could  be  said  was  that  drastic  steps  had  been  and 
would  be  taken  to  prevent  its  recurrence.    There  w-as  a  third 
item  in  the  year's  accounts  which  must  be  mentioned,  w-here 
they  hoped  to  have  seen  a  change  as  compared  with  last  year's 
figures,  but  where  they  had  to  admit  a  disappointmg "  simi- 
larity,  viz.,   the  Persan   account.    Here   again    excuses   w-ere 
useless,  and  here  again  all  that  could  be  said  was  that  radical 
changes   in   the    management   had   now   been   effected.     But 
dsanrng  up  a  stable  was  often  a  costly  process,  and  in  this 
case  it  had  brought  to  light  losses  arising  out  of  faulty  manu- 
facture in  the  previous  year.    They  had  hoped  at  all  e'vents  to 
have  done  far  better  in  the  last  six  months  of  the  year,  that 
was  in  the  period  during  which  the  war  broke  out;  and  thev 
had  now  no  reason  to  think  that  their  anticinations  would 
have  been  falsified  if  normal  conditions  had  continued  to  exist. 
^ow  f<sr  tbe  fxjtujre.    There  had  been,  as  lie  had  said,  a  co{i» 


siderable  falling  off  in  sales  in  certain  lines.  In  other  direc- 
tions, however,  there  had  been  material  increases,  notably 
in  w-arUke  stores,  and  in  lines  opened  out  to  them  by  the 
cessation  of  the  German  export  trade.  The  total  orders  on 
their  books  were  now  considerably  greater  than  they  were  at 
this  time  last  year,  though  it  should  be  added  that  contract 
work  for  Government  departments  was,  in  many  cases,  not  very 
profitable.  This  w-as,  no  doubt,  partly  due  to  the  fact  that,  in 
the  manufacture  of  these  new  Imes,  it  took  some  time  to  get 
into  thorough  running  order-,  new-  machinery  often  having  to 
be  made  or  bought.  And  he  hoped  that  the  meeting  would 
note  that  this  work  of  adaptation  to  the  new  conditions  had 
thrown  an  immense  strain  on  the  statt',  a  strain  which  they 
had  met  in  the  most  loyal  manner.  But  w'ould  there  be  a 
profit  declared  and  a  dividend  payable  a  year  hence,  he  would 
be  asked.  He  did  not  know.  I'he  price  of  rubber  had  been 
fairly  constant,  and  had  given  them  no  trouble;  and  all  had 
gone  well  with  them  with  the  exceptions  which  he  had  fully 
discussed,  and  which  were,  they  believed,  of  a  temporary 
nature.  But  who  would  venture  to  predict  the  results  of 
this  mighty  w-ar'.'  Either  the  long  continuation  of  this 
struggle,  or  the  sudden  cessation,  might  result  in  disturbances 
which  no  man  could  now  foresee;  and  their  company  must  be 
prepared  to  share  in  the  troubles  thi-ough  which  the  nation  as 
a  whole  would  have  to  pass  in  the  futui-e.  If  no  profit  was 
made  during  the  current  year,  then  certainly  no  dividend 
would  be  distributed  this  time  next  yeai",  for  they  would  be 
unable  to  trench  again  on  their  resei-ves.  But  as  their  main 
troubles  were,  they  hoped,  things  of  the  past,  there  seemed 
to  the  directors  to  be  a  sufficiently  good  chance  of  making  a 
profit  in  the  immediate  futm-e  to  justify  the  bold  policy 
which  they  now  recommended.  Their  proposal  must,  they 
thought,  be  in  accordance  with  the  wishes  of  those  who 
had  in  the  past  so  often  advocated  the  equalisation  of  divi- 
dends out  of  resen'e  funds.  And  he  felt  that  in  this  time 
of  stress  some  extra  risk  might  be  run  to  avoid  the  hai'dships 
always  inflicted  on  shareholders  by  the  complete  passing  of  a 
dividend. 

Mr.  C.  H.  Gray  seconded  the  motion. 

Mr.  Flint,  w-ho  spoke  at  considerable  length,  said  the  one 
comfort  to  be  found  in  the  report  was  that  it  show-ed  some 
mental  progress  on  the  pait  of  the  board,  in  that  they  recog- 
nised for  the  first  time  that  the  reserve  fund  w-as  available 
for  the  purposes  of  dividend.  On  one  previous  occasion,  when 
they  had  a  bad  yeai',  £.50,000  was  taken  from  the  reserve,  but 
they  had  no  dividend,  although  the  directors  took  their  fees 
from  the  reserve  fund.  Mow  they  had  again  resorted  to  the 
reserve  fund,  and  the  directors  had  again  taken  their  fees 
from  the  fund.  Mr.  Fhnt  proceeded  to  quote  from  the  India- 
rubber  Journal  the  results  attained  by  a  number  of  other  com- 
panies, doing  a  somewhat  similar  business,  before  the  w'ar, 
imd  also  gave  extracts  describing  the  booming  conditions  of 
the  same  companies  since  the  start  of  the  war.  Coming  to 
the  report  before  the  meeting,  he  asked  what  had  been  their 
progress  with  regard  to  their  home  trade'.'  They  were  told 
that  the  losses  were  due  to  the  war,  to  faulty  organisation  of 
the  French  factoi-j-,  and  to  foreign  agencies;  and  then  they 
were  carried  to  Australia,  South  America,  .Africa  and  Japan, 
and  told  that  there  had  been  certain  unprofitable  contracts. 
Apparently  their  difficulties  ai-ose  from  foreign  contracts. 
Another  curious  thing  was  that  the  gentleman  who  was  sup- 
posed to  be  responsible  for  the  Persan  works  had  been  made 
an  extraordinai-y  director.  He  made  no  comment  upon  Mr. 
Smith's  management,  because  he  did  not  know  whether  he 
was  responsible,  and  after  all,  the  responsibility  for  all  these 
difficulties  lay  on  the  board.  Year  after  year  they  had  been 
told  that  the  French  factory  had  not  been  satisfactory,  and 
now  he  took  it  that  Mr.  Smith  had  been  brought  over  on  the 
homeopathic  principle  that  like  cured  like.  WhOst  he  was 
generally  in  favour  of  homeopathy,  he  did  not  think  this  step 
was  likely  to  lie  beneficial  to  the  board.  He  would  like  to 
know-  whether  the  prosperity  enjoyed  in  the  home  trade  by 
kindred  businesses  had  been  shared  in  by  their  company.  They 
had  not  heard  of  what  had  become  of  the  insurance  money 
received  from  the  loss  of  their  ship,  but  he  presumed  their 
losses  would  have  been  bigger  but  for  that  money  having 
come  in.  Further,  he  w-ould  like  to  know  something  about 
the  Palmer  Tyre  Co..  as  he  had  always  protested  against  the 
method  of  secrecy  with  which  that  concern  was  conducted. 
Another  point  was  that  there  w-as  no  item  in  the  accounts 
for  income  tax.  although  surely  on  the  three  years'  average 
they  must  have  paid  something.  Last  year  he  moved  a  reso- 
lution w-ith  regard  to  the  directors'  fees,  as  he  felt  strongly 
it  would  be  more  inducement  to  the  board  if  they  were  paid 
on  a  sliding  scale,  but  the  directors  took  alarm  at  the  proposal 
and  regarded  it  as  a  vote  of  want  of  confidence.  He  still  ad- 
hered to  the  view  that  this  was  the  best  principle  for  them, 
and  he  would  like  the  question  reconsidered.  Mr.  FUnt  quoted 
from  the  .Articles  of  Association  regarding  the  directors'  re- 
muneration, and  said  that  in  1881  a  resolution  was  passed 
giving  the  board  £2.000  a  year  w-ith  an  additional  remunera.- 
tiou  of  10  per  cent,  it  the  net  profits  were  in  excess  of  £31.200 
a  year.  Such  remuneration,  however,  was  not  to  exceed 
£.5,000  a  year.  Since  1881  the  capital  had  largely  increased, 
and  in  19(34  a  special  resolution  was  passed  to  the  effect  that 
the  existing  Articles  of  Association,  and  all  the  other  existing 
regulations  of  the  company,  should  be  rei)ealed.  and  that  the 
.Articles  of  .Association  submitted  to  the  meeting  should  he 
adopted.  That  resolution  was  not  confirmed,  and.  technically 
speaking,  he  sux)posed  the  directors  were  not  entitled  to  any 
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fees  at  all  until  some  resolution  had  been  passed.  He  felt 
that  this  subject  should  receive  attention,  although  he  agreed 
that,  owintj  to  all  of  them  being  more  or  less  engaged  by  the 
war,  the  present  was  not  an  opportune  time. 
Air.  \V.  'i'HoMFSO.N  asked  how  the  i'5U,tHJ0  was  to  be  drawn 
I,,  from  the  reserve  fund,  seeing  that  they  were  told  that  the 
whole  of  the  reserve  was  invested  in  the  business. 

Mr.   WiNKLEY  said  that  all  the  contracts  made  abroad  ap- 
pealed to  have  been  failures,  more  or  less,  and  he  would  like 
,to  know  who  was  responsible  for  them  if  the  contracts  weie 
taken  at  prices  which  did  not  pay,  why  were  they  sanctioned 

By  the  directoi-s  on  this  side?  'ihey  wei-e  now  told  that  drastic 
gteps  were  to  be  taken,  but  in  what  direction  would  they  be 
ken'/  If  they  had  been  unable  to  keep  a  fair  hold  on  the 
business,  someone  was  to  blame;  and  if  they  had  not 
aone  this  up  to  now,  how-  were  they  going  to  do  it  in  the 
future'.'  He  did  not  see  how  they  were  going  to  take  i.'oO,(X)0 
Jrom  the  reserve  fund  unless  they  borrowed  from  the  bank. 
Iklthough  they  had  i;750,l«.KJ  share  capital,  itfCKJ.aiU  debentures 
and  f cioU.OlKJ  reserve  fund — which  was  profit  sunk  in  the  busi- 
aess — yet  they  had  also  j6158,742  debts  and  loans  from  the 
|)ank  owing  by  the  company.    It  seemed  to  him  as  if  a  sort  of 

ake's  progress  had  been  going  on,  and  they  wanted  to  fix 
Responsibility  on  the  person  who  was  responsible  and  who  had 

reated  this  trouble.  No  man  in  business  for  himself  would 
^ver  have  allowed  such  a  state  of  affairs  to  have  arisen  without 
going  thoroughly   into  the  matter. 

Mr.  Blake  remarked  that  it  was  common  knowledge  that 
the  company  was  too  conservative,  especially  in  regard  to  its 
procedure  at  the  works.  Many  representatives  of  manufac- 
turers went  down  to  the  company's  works  to  see  the  buyers, 
who,  however,  refused  to  see  them.  It  was  well-known  in  the 
trade  that  the  company  was  buying  materials  at  prices  much 
above  what  their  competitors  were  paying. 

The  Chaik.ma.n  said  that,  with  regard  to  Mr.  Blake's  re- 
marks, he  could  only  say  he  really  did  not  think  this  was 
the  case.  He  himself  had  always  seen  very  great  care  exer- 
cised in  this  matter.  As  to  Mr.  Smith,  if  the  shareholders 
knew  the  whole  story  he  thought  they  would  take  a  very  dif- 
ferent view  of  the  situation.  Mr.  Smith  joined  the  works  in 
France  55  years  ago.  i<'or  50  years  he  had  worked  for  that 
company,  and  for  45  years  was  then-  manager.  About  two 
years  ago  his  health  began  to  break  down,  and  they  began  to 
take  steps  to  relieve  him  of  his  responsibilities,  which  ceased 
entirely  in  .Vpril.  Mow  Mr.  Smith's  health  had  completely 
broken  down.  Ihey  had  always  regarded  the  position  of  ex- 
traordinary director  in  the  case  of  Mr.  Smith  as  a  small  pen- 
sion for  6U  years'  service  with  the  company,  and  also  to  give 
to  the  board  the  chance  of  getting  a  certain  amount  of  infor- 
mation due  to  his  many  years'  experience.  .-Vlthough  it  was 
I>eifectly  true  that  the  Persan  factory  had  been  a  bad  venture 
lor  the  past  few  years  yet,  on  the  whole,  they  had  gained  veiy 
much  from  the  i'reneU  factorj',  and  aft«r  Mr.  Smith's  many 
years  of  faithful  service  he  did  not  think  the  shareholders 
would  grudge  him  the  small  pension  in  his  retirement  and 
broken  health  if  they  knew  the  whole  story.  It  was  true  that 
the  board  had  sometimes  refused  to  use  the  resei-ve  to  pay 
dividends,  and  that  was  a  question  which  dejjended  to  a  cer- 
tain extent  on  the  cash  state  of  the  company.  If  cash  was 
difficult  to  get  then  they  could  not  use  the  reserve  fund.  The 
ship  they  had  lost  had't)een  well  written  down  in  their  books, 
with  the  I'esult  that  the  insurance  more  than  covered  the  loss 
incurred.  Ihoir  total  loss  would  have  been  greater  but  for 
the  loss  of  the  ship,  but  it  was  not  advisable  to  state  the  exact 
ratio  of  their  book  values  to  their  insurance  policies,  for  rea- 
sons which  would  be  quite  appreciated  by  those  who  did  busi- 
ness in  this  line.  Their  Silvertown  works  had  done  well  up 
to  the  beginning  of  the  war,  but  it  was  difficult  to  say  whether 
it  was  doing  well  or  not  now.  .-Mthough  they  had  lots  of  orders, 
yet,  like  other  companies  mentioned,  it  was  difficult  to  estimate 
the  profits  in  view  of  all  the  new  macliinery  and  the  new  cir- 
cumstances which  had  to  be  taken  into  consideration.  They 
were  introducing  entirely  new  manufactures,  and  anyone  who 
ha'd  to  do  with  the  introduction  of  new  manufacturing  meth(xls 
knew  how  difficult  it  was  to  estimate  the  whole  profit  at  onc<\ 
but  so  far  as  he  could  say  they  were  making  a  good  profit. 
There  was  no  mystei-y  about  the  Palmer  tire  business;  it  was 
a  separate  department,  and  it  was  not  advisable  to  make  pub- 
lic all  the  details  of  each  of  their  separate  departments.  It 
paid  Hi  per  cent,  last  year,  but  that  was  only  a.  book  enti-y, 
as  they  held  practically  all  the  shares.  The  reserve  fund  was 
built  up  out  of  undivide<l  profits,  and  as  he  had  already  said, 
it  depended  on  the  cash  state  of  the  company  as  to  the  "extent 
to  which  they  c-ould  use  tiie  fund  to  pay  "dividends.  Tliey 
would  no  doubt  have  k)  borrow  from  their  bankei-s  in  order 
t()  pay  the  dividend.  .\s  to  the  contiacts  entered  int<i  abroad, 
of  cour.se  the  Board  were  .solely  res]vinsible.  If  anytliing  went 
wrong  they  were  to  blame.  Their  agents  were  acting  iiruler 
their  orders,  and  if  they  did  wrong  the  directors  luul  to  answer 
to  the  shareholders.  Tliey  couUl  only  put  the  matter  right 
p(->ssibly  by  getting  rid  of  individuals,  and  also  in  nuiking 
stricter  rules  in  settling  where  their  activities  should  lie. 
There  might  have  been  slackness  in  that  re,spect  in  the  past,  or 
it  might  not  be  right  to  trust  their  agents  abroad  t<.i  the 
'■xtent  they  had  done,  but  that  matter  would  l>e  carefully 
looked  into,  and  he  felt  convinced  that  there  was  no  chance 
of  such  dilTiculties  occurring  again. 

Mr.  C.  H.  Gray  (joint  managing  director)  said  he  did  not 
know  that  there  was  much  more  to  gay  from  the  general  point 
of  view.   For  the  last  tiree  years  he  hsd  been  intiniatelv  con- 


nected with  what  he  might  call  the  reorganisation  of  Persaa, 
and  to  reorganise  a  factory  was  not  an  easy  thing,  especially 
when  they  had  to  keep  it  running  at  the  same  time.  Ihe  per- 
sonal equation  always  came  in,  and  one  came  up  against  very 
rough  corners,  some  of  which  had  to  be  removed.  Ihe  con- 
dition of  fersan  practically  arose  from  the  fact  that  Mr.  Smith 
was  getting  older,  and  could  not  give  the  same  personal  atten- 
tion to  things.  Things  spread  out  a  little,  and  touch  was  lost 
with  details  which  were  so  necessary  to  keep  within  one's 
grasp  in  order  to  make  a  thing  successful.  He  was  afraid  a, 
little  more  time  was  taken  up  m  discussing  personal  equations 
than  in  looking  after  the  work.  It  was  his  business  to  try 
and  smooth  over  the  personal  difficulties,  and  he  had  now  got 
rid  of  them  and  arranged  and  systematised  the  factory  in  such 
a  way  as  to  have  accurate  knowledge  of  costs  and  sales,  and 
all  the  detaUs  uecessaiy  to  run  a  business.  The  war  had  to 
a  great  extent  upset  the  organisation  owing  to  so  many  of  the 
men  being  at  the  front,  but  had  it  not  been  for  the  war  he 
thought  he  could  say  with  jjerfect  certainty  that  the  organisar 
tion  was  such  as  to  carry  on  the  business  successfully.  The 
losses  they  had  sustained  in  France  were  greatly  due  to  bad 
work  durmg  the  past  year  which  had  overlapped  on  to  this 
year.  He  was  at  the  factory  two  weeks  ago,  and  believed  that 
under  the  present  halting  conditions  they  were  working  at  a 
profit.  How  long  that  would  last  depended  on  the  war  and 
on  many  things,  but  if  they  continued  as  they  were  working 
they  should  show  a  profit.  He  regretted  the  matter  as  much 
as  anyone,  because  his  father  had  a  great  deal  to  do  with 
bringing  forward  the  French  factoi-)-,  and,  therefore,  from 
a  personal  point  of  view,  he  would  not  like  to  see  the  factory 
in  a  worse  state  than  he  found  it. 

Mr.  Leguett  replied  to  Mr.  Flint's  point  as  to  director's  fees, 
and  pointed  out  that  the  remuneration  was  fully  covered  by 
.Article  7-2. 

The  Chairman  said  the  income  tax  was  a  technical  point. 
The  amount  estimated  on  September  ;30,  1913,  was  sufficient 
to  meet  the  income  tax  actually  paid.  There  had  been  the 
same  amount  of  tax  paid. 

Mr.  Flint  said  he  understood  from  the  Chairman's  state- 
ment that  the  tax  was  paid  from  the  reserve  of  the  previous 
year,  which  showed  that  the  profit  and  loss  account  was  mis- 
leading. 

Mr.  Thompsox  said  the  shareholders  would  have  the  greatest 
sympathy  with  Mr.  Smith,  but  they  had  not  the  same  sym- 
pathy with  the  board.  Was  it  right  for  them  to  have  allowed 
Mr.  Smith  to  remain  at  Persan'? 

The  Chairman  :  .\11  I  can  say  is  that  we  are  responsible. 

Mr.  C.  H.  Gray  replied  to  Mr.  Blake,  and  said  they  had  at 
Silvertown  one  of  the  most  efficient  buyers  he  had  come  across. 
They  might  pay  more  for  certain  articles,  but  they  did  so 
knowingly  because  they  wanted  the  best  article.  Their  policy 
was  to  get  the  best  article  they  could  for  the  job,  and  although 
they  might  pay  more  for  some  things,  they  could  also  buy 
very  cheaply  wlien  they  wantetl  to. 

The  report  was  then  adopted. 

On  the  motion  for  the  re-election  of  the  retiring  directors. 
Mr.  Flint  wished  to  propose  an  amendment  to  the  eft'ect  that 
the  matter  be  postponed  until  a  further  report  had  been  re- 
ceived by  the  shareholders,  showing  what  class  of  business 
had  been  carried  on  by  the  company  at  a  profit,  and  al.so  con- 
taining recommendations  as  to  what  should  be  done  in  regard 
to  the  foreign  agencies. 

ITie  Chairman  ruled  the  amendment  out  of  order,  but 
pointed  out  to  Mr.  Flint  that  it  was  open  to  him  to  move  the 
adjournment  of  the  meeting. 

The  m<ition  was  then  agreed  to. 


Melboiinie  Electric  Supply  Co.,  Ltd. 

Ml!.  .1.  B.  Bu,\M'HWAiTE  (Chairman)  presided  on  December  21, 
at  Fin.sbury  Pavement  House,  K.C.,  over  extraordinarj'  meet- 
ings of  the  holders  of  the  cou.solidat^'d  ordinary  stock  and  of 
the  holders  of  the  7  per  cent,  first  cumulative  preference  sharen 
of  the  .Melbourne  Electric  Supply  Co.,  Ltd.,  when  resolutions 
were  pa.s.sed  sanctioning  the  creation  of  a  further  £'JO,0(X)  7 
per  cent,  fir.st  cumulative  preference  shares  of  £5  each. 

Mr.  Braithwaite  also  presided  at  the  loth  annual  general 
meeting  of  the  company  which  followed,  and  in  moving  the 
adoption  of  tlie  report  said  he  had  to  congratulate  the  Miare- 
hulders  on  a  year  of  continue<l  progress  and  success.  La.st  year 
he  told  them  that  their  progress  was  a  recx>rd,  and  it  seemed 
unlikely  then  that  that  recxird  could  have  l>een  surpassed,  but  the 
recoixl  before  them  that  day  was  an  even  better  one  from 
whatever  |)oint  of  view  they  looktxl  at  it.  One  of  the  most 
.satisfactory  features  wa.s  the  increasing  way  in  which  the 
small  municipalities  outside  Melbourne  were  c-oniing  to  theni 
for  bulk  supiilies  Tlie  pmmisid.s  for  the  creation  of  fre«h  stock 
would  rai.-ie  the  share  capitil  from  .t4.50,(t(lO  to  f7,")(l,lXK),  and 
Would  carry  with  it  autoiiiatically  the  right  to  is.sue  a  further 
£'Jjil,(K)(l  of  del)enture  stiK-k.  The  total  capital  expenditure 
during  the  year  had  been  t'KH,'),(lo,  ns  compared  with  .i'lfi0,O29 
last  ye.ir.  and  as  their  profit  had  increased  by  £'l'i,2i'  it  repre- 
seiit<'<l  a.  return  of  alniut  l-'i  ner  cent,  on  the  exp»>nditure, 
although,  of  cour»\  .some  of  the  expeiuliture  had  not  so  far 
bi-en  pnxluctive.  .\  great  portion  of  the  capital  had  been  spent 
in  connecting  new  customers  to  their  mains,  and  in  this  direc- 
tion their  pnvgress  ct>ntinued  to  be  almost  phenomenal.  Sup- 
plies were  now  aviviLible  on  4fr3  miles  of  streets,  there  bavinR 
been  an  increase  of  li  miles  during  the  year.    They  bad  pnt 
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on  6,495   new  customers,  as  against  4,975  last  yeax.    He  be- 
lieved the  addition  ol'  5,49o  new  customere  in  a  year  was  an 
absolute  record  of  any  company  anywhere  in  the  world  so  far 
as  he  knew.    Xhat  brought  up  the  total  number  of  consumers 
connected   up  to  August  ol   to  19,000,  an  increase  of  40  per 
cent,  dur-ing  the  year,  and  last  yeai'  showed  an  increase  of 
56  per  cent,  on  tne   previous  one,  so  that  the  increase  was 
really  phenomenal,  and  at  the  present  moment  the  number  of 
consumers   connected   was  over   20,000.    To    this  remarkable 
increase  ail  classes  of  business  had  contributed.    The  hghting 
supply  had  increased   very  considerably.     Last  year  he    told 
them'  they  had  inti-oduced  a  new  power  tariff  which  would 
enable  large  consumers  of  power  to  obtain  it  on  very  reason- 
able terms,  and  they  looked  forward  to  the  new  taiilf  bringing 
a  veiy  lai'ge  increase  of  business.    He   was  glad  to  say  the 
forecast   had   been   fully   justified.    Last   year   they   had   the 
equivalent  of  9,581   horse-power  on    their  mains,   whilst  on 
August  31  they  had  1'2,444  horse-pow-er  connected,  and  to-day 
tliey  had  15,OO0  horse-power  on  the  mains.    Thus  they  were 
gradually  obtaining  a  very  important  pow-er  load,  and  those 
who  knew  anything  about  the  technical  part  of  electrical  sup- 
ply undertakings  would  know  what  an  important  factor  a  good 
power  load  was  in  enabhng  them  to  supply  units  at  a  reason- 
able price  and  with  efficiency-    Taking  the  connections  alto- 
gether they  had  increased  32  per  cent,  per  year-,  as  against 
38  per  cent,  last  year.    Not  quite  the  same  rate  of  progress, 
but  on  the  other  hand  the  total  units  sold  had  increased  by 
43  per  cent.,  as  compared  with  37  per  cent,  last  year.     That 
was  due  to  the  large  number  of  units  taken  by  the  new  power 
consumers.    The  gross  revenue  had  increased  by  30  per  cent., 
as  compared  with  30  per  cent,  last  year. ;  so  that  from  every 
point  of  view  they  had  reason  to  be  satisfied  with  the  progress 
made.     At  Melbourne  their  lighting  income  had  ri.=;en  from 
j;66,403   to   i£81.738 ;    the   ix>wer    and  '  heating   revenue    from 
f  31,403  to  iE37.466;  public  supply  from  £i,m  to  £7,017;  and 
supply  to  municipal  tramways  from  £8,339  to  £16,836,  which 
was  nearly  double.     The  item  of  bulk  supply,  £322,  appeared 
for  the  first  time,  but  that  would  considerably  increase  during 
the  current  year  owing  to  the  supplies  they  were  now  giving 
in  bulk.  Meter  rents  had  increased  from  £4,198  to  £6,117;  and 
the  total  result  was  that  the  revenue   from  MellK>m-ne  had 
risen  from- £115,288  to  £149,9.59.    On  the  other  side,  to  earn 
that  additional  revenue  the  cost  of  generation  of  electricity 
had  only  risen  from  .£22,9*9  to  £27,125.    The  cost  of  distribu- 
tion had  risen  from  ,£948  to  £1,695 ;  repaire  and  renewals  from 
£7,297  to  £9.233:   carbons,  lamp'  renewals,  etc.,  from  £4,471 
to,  £4,773;   and   the  total   result  was  that  the  expenses  had 
risen  from  £46,707  to  £56,757.    The  net  revenue  had,  there- 
fore,   increased   from   £68,580   to   £93.202.     At   Geelong   they 
had  the  same  pleasani  storv-  in  a  modified  form.    There  was 
an  increase  in  the  lighting  .supply  from  £6,660  to  £7,401,  and 
in  the  ix>wer  and  heating  supply  from  £3,503  to  £4,119.    The 
pubhc  lighting  supply  had  increased  from  £1.133  to  £1,837; 
and  the  current  supplied  to  the  tramways  had  increased  from 
£11,905   to  £14,927.     The  total  revenue  had  increased   from 
£23,935  to  £29,161,   with  the  result  that  the  balance  carried 
to  profit  and  loss  account  was  increased  from  £8,511  to  £11,137. 
This  large  increase  in  their  consumers  had  not  been  obtained 
without  them  considering  their  interests  at  every  turn.    His 
opinion  was  that  the  best  way  to  develop  a  business  was  to 
consider  the  interests  of  the  consumers.    Last  year  he  men- 
tioned that  they  had  introduced  a  new  power  tariff,  which  made 
it  possible  for  large  users  of  power  to  obtain  power  on  g<x)d 
terras,  and   during  the  year  they  had  further  modified   that 
tariff  in  the  direction  of  the  vei-y  large  power  consumers,  so 
that  they  were  now  getting  their  cuixent   at  less  price  than 
from  any  company  or  local  body  in  AustraUa.    In  the  same 
way  they  had  introduced  a  new  graded  tai-iff,  which  enabled 
their  large  lighting  consumers  to  obtain  their  current  on  very 
reasonable  terms.    They  had  been  anxiously  awaiting  the  time 
when    the   company    would    be    in   a   sufficiently    soUd    posi- 
tion, to  make  a  reduction  in  the  price  to  those  consumers  that 
in.  a  certain  sense   did  not  deserve  it— he   meant  the  .small 
consumer,  who  was  not  a  profitable  customer  in  the  ordinary 
way,  since  his  demand  was  very  small,  and  the  company  had 
to  pay  for  mains  and  plant  and  connections,  whilst  the  con- 
sumer would,  perhaps,  only  use  the  hght  one  or  two  horn's 
a,day,  and  sometimes  not  at  all.     At  the  same  time,  they  had 
al-ways.had  it  on  their  mind  that  as  soon  as  possible'  they 
woukL.give  such  consumers  some  benefit;  and  now    owing  to 
thE..economy  m  generation  which  they  had  been  able  to  effect. 
thE^:-thought  they  were  justified  in  giving  them  something  and 
salihey  gave  the  local  board  discretion  some  time  ago  to  reduce 
the  flat  a-ate  from  5Jd.  to  5d.,  which  was  reallv  10  p  c     The 
loc-ai.-boaiKl  felt  that  they  were  in  a  position  to  do  so  and  so  the 
new  rate,  would  come  into  force  about  Jan.  1.5th  of  next  year 
bo.  they^were   not  only  improving  their   earaings   and   'their 
prahts,  but  they  were  giving  henefits  to  their  consumers  all 
round,  owing  to  the  efeoBomles  which  had  been  effect«l   bv 
pattmg  dowB  this-  modern  type  of  plant.     With  recard  to  th'e 
P'^t  ^d.'tess.-accounts'-their  revenue  was  £104,885,  against 
^''•^'^^-:^Ti<^^''^-^<^f^o{2over  cent.     They  had  anxiously  con- 
.sidei-ed  the  way  to  deal  with  that  revenue  in  a  most  conse'rva- 
tive.way.  and  m- a  way  likely  to  be  for  the  most  permanent 
interests  of  the^  company.     After  providing  for  the  first  deben- 
ture stock  sinking  fund,  which  is  a  fixed  sum  of  £2.500    thev 
liari Jin  Item  which  appears  for  the  first  time,   viz.,   £2  609 
\lx;A'  r¥u  ^l*'^'  ^'<^  T^^^'^^  *°  «  poking  fund  for  the  con- 
fimW£f8'r^''''-'^'^,-     "^^    in«)me  "certificate    sinking 
luncls  ot  il.SOO  remaine<rthe  same.    During  the  year  thev  had 


reduced  a  further  £1,796  income  certificates,  leaving  the 
amount  outstanding  on  .\ug.  31st  of  £21,675  out  of  the  original 
£30,000.  Then  they  proposed  to  add  £5,000  to  the  general 
reserve,  raising  it  to  £65,000;  to  carrj'  £5,000  to  the  suspense 
account  to  meet  the  cost  of  writing-off  sundry  items  of  plant 
at  Melbourne  and  Geelong  which  had  become  obsolete;  and 
to  clear  up  the  balance  sheet  by  writing  off  the  expenses  of 
the  issue  of  the  1913-14  debentures,  £10,560,  instead  of  spread- 
ing the  item  over  a  number  of  years.  Tlien  it  was  proposed 
to  put  £10,000  to  a  dividend  equalisation  account,  so  as  to  do 
then-  best  to  secure  the  shareholders  on  a  10  per  cent,  basis, 
and,  in  addition,  they  increased  their  cany-forward  by  £3,300. 
In  conclusion,  the  Chairman  referred  to  the  excellent  services 
of  the  local  board  in  Melbourne  and  of  Mr.  P.  W.  Clements, 
the  local  managing  director,  and  the  other  members  of  the 
staff. 

Mr.  R.  Percy  Sellon  (managing  director),  in  seconding  the 
motion,  remarked  that  the  year  had  been  one  of  very  excep- 
tional activity.  He  knew  something  of  the  progress  of  elec- 
trical supply  undertakings  in  the  country,  and  in  many  coun- 
tries in  the  world,  and  so  far  as  he  was  aware  there  was  no 
undertaking  which  had  shown  for  the  period  under  review  the 
progress  their  Melbourne  undertaking  had.  Mr.  Sellon  also 
alluded  in  eulogistic  terms,  to  the  good  work  of  the  Australian 
staff  and  of  Mr.  W.  E.  Lane,  the  secretary,  and  the  staff  in 
London. 

Mr.  Shead  congratulated  the  board  on  the  admirable  report. 
but  suggested  that  the  creation  of  debentures  seriously  affected 
the  ordinary  shareholders.  He  thought  preference  or  ordinarj- 
shares  should  be  issued  instead  of  debentm'es.  He  also  asked 
why  a  public  issue  of  the  last  debentures  was  made,  instead 
of  the  ordinary  shareholders  being  offered  them?  He  saw 
brokers'  commission,  advertising,  etc.,  £1,800,  and  he  pre- 
sumed the  Chairman's  firm  acted  as  brokers.  He  hoped  the 
Chairman  would  not  take  the  mention  of  that  as  a  personal 
matter  between  them,  but  he  had  received  letters  of  complaint 
from'  Colonial  shareholders. 

The  Ch.mrman  said  the  answer  to  Mr.  Shead  was  simple.  A 
very  few  years  ago  their  ordinary  stock  was  not  worth  the 
pai>er  it  was  written  on,  and  the  only  way  by  which  the  com- 
pany could  be  extricated  from  its  serious  financial  position  was 
to  issue  debenture  stock.  The  ordinarj'  shareholders  could 
not  take  it  up,  and  they  had  to  do  the  best  they  could.  The 
ordinaiy  stock  had  simply  been  made  valuable  by  the  financial 
arrangements  they  made  under  great  difficulty.  They  had 
issued  the  stock  on  the  most  favourable  terms  they  possibly 
could,  but  to  have  offered  it  to  the  Australian  shareholders 
would  have  been  disastrous.  With  regard  to  his  firm  acting 
as  brokers,  there  had  never  been  any  concealment,  and  one  of 
the  reasons  w'hy  he  had  been  asked  to  take  the  chairmanship 
of  the  company  was  that  by  reason  of  his  connection  with  the 
Stock  Exchange  he  might  be  able  to  extricate  the  company 
from  its  financial  difliculties.  He  said  without  fear  of  chal- 
lenge that  the  issues  had  been  made  on  the  most  reasonable 
terms.  Had  more  favourable  temis  been  offered  they  would 
have  been  accepted. 

The  motion  was  then  carried,  and  a  hearty  vote  of  thanks 
was  afterwards  passed  to  the  board  and  staff. 


Adelaide  Electric  Supply  Co.,  Ltd. 

Tbe  annual  meeting  was  held  on  December  22nd  at  the  offices, 
Finsbmy  Pavement  House,  E.G.,  Mr.  J.  B.  Braithwaite  pre- 
siding. 

In  proposing  the  adoption  of  the  report  (Elec.  Eev.,  Vol.  75, 
p.  826),  the  Chairman  said  that  the  past  year  had  seen  nothing 
of  a  striking  character,  in  connection  with  the  company,  but 
a  steady  continuance  of  prosperity  which  it  had  enjoyed  for 
many  years  past.  There  was  a  growth  in  every  item  of  net 
revenue.  The  lighting  receipts  had  gone  up  from  £58,200  to 
£74,824;  power  and  heating  from  £21,S(-i0  to  £25,067.  Public 
hghting  had  increased  from  £4,678  to  £5,941.  There  had  also 
been  increases  in  meter  rents  and  dividends,  and  in  all  the 
total  revenue  had  advanced  from  £89,591  to  £111,985.  He 
thought  they  would  agree  that,  coming  on  the  top  of  previous 
increases,  the  further  increase  of  practicaUy  £22,000,  or  nearly 
25  percent.,  was  very  satisfactory.  On  the  other  side,  genera- 
tion of  electricity  had  risen  from  £21,738  to  £24,698,  an  in- 
crease of  just  under  £3,000 ;  distribution  had  risen  from  £3,168 
to  £3,386,  an  advance  of  only  £200;  and  repairs  and  renewals 
had  increased  from  £6,659  to  £8,983.  Interest  on  debenture 
stiick  had  gone  up  a  little,  and  the  debenture  stock  sinking 
fund  absorbed  £5,360.  The  net  result  was  that  they  carried 
down  £40,492  against  £37.857  last  year.  They  proposed  to  pay 
a  final  dividend  of  5  per  cent,  and  a  bonus  of  2  per  cent,  on 
the  ordinary  shares,  and  a  final  dividend  on  the  preference 
shares,  which  would  raise  their  carrj-  forward  from  £9,864  to 
£10,815,  whilst  leaving  their  dividend  equalisation  fund  of 
£25,000  intact.  They,  therefore,  started  the  new  year  with 
£35,815  in  hand  available  for  di\-idend  account,  which  went 
a  long  way  towards  .securing  their  dividend  for  the  current 
year.  The  other  items  in  the  refxirt  were  equally  encouraginfi. 
Tliey  had  added  59  miles  of  streets  in  which  current  was  avail- 
able, ahout  the  same  as  last  year,  when  they  added  60  miles; 
they  had  added  -2,9.32  consumer.s — not  quite  so  many  as  last 
year,  when  it  was  3.486,  but  still  a  vei-y  satisfactory"  record— 
and  the  total  consumers  now  connected  were  13,192,  as  com- 
pared with  11,.354,  an  increase  of  16  p.c.  as  compared  with  the 
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previous  year.  Their  total  connections,  including  lamps,  had 
increased  by  'M  p.c,  and  the  total  units  sold  also  by  the  same 
tigiu-e,  and  the  gross  revenue  by  AS  p.c.  Ihey  would  see  that 
the  expenditure  of  the  new  capital  bad  continued  to  produce 
correspondmg  results.  During  the  yeai'  they  had  expended 
itl43,U3{5,  with  the  result  that  they  had  received  additional 
revenue  oi  about  i'2-2,U(JU — approximately  15  per  cent,  on  the 
capital  expenditure,  although,  of  comse,  the  whole  of  that  ex- 
penditure had  not  yet  become  fully  productive.  The  capital 
required  had  been  provided  in  the  manner  that  he  fore- 
shadowed at  the  last  meeting.  They  then  obtained  power  to 
increase  the  capital  from  it400,000  to  A'ytW.OOU  by  creating  a 
fm'ther  '20,000  0  per  cent,  cumulative  preference  shares.  He 
told  them  that  they  would  probably  provide  the  additional 
capital  required  by  the  issue  of  a  portion  of  those  preference 
shares  and  by  the  sale  of  a  further  amount  of  debentm-e  stock. 
That  forecast  had  been  borne  out  by  the  result.  Dming  the 
year  the  ordinai'y  share  capital  had  been  raised  to  £250,000 — 
ithe  full  amount.  That  issue  of  i:50,000  was  made  at  a  pre- 
mium of  £3  per  share,  which  gave  them  ±'80,000  additional 
capital,  and  the  balance  had  been  provided  by  the  issue  of 
another  ±''25,000  debenture  stock.  Last  year  that  stood  at 
±'175,000;  it  was  now  ±200,000,  and  the  further  is.sue  of  pre- 
ference shares  they  were  now  making  would  give  them  a  fur- 
ther ±25,000  debenture  stock  avadable,  so  that  as  far  as  they 
could  see  they  had  in  hand  sufficient  resources  to  meet  the 
capital  expenditure  dm-ing  the  current  year,  and  they  were 
not  asking  at  pre.sent  for  any  additional  powers.  Last  year 
they  placed  ±'20,000  to  general  reserve,  raising  it  to  ±.58,000. 
They  were  not  very  anxious  to  increase  that  general  reserve, 
for  owing  to  the  short  tenure  which  they  had  there  was  the 
power  of  purchasing  them  every  two  years.  That  being  the 
case,  they  were  not  particularly  anxious  to  show  large  sums 
carried  to  general'  reserve.  They  had  got  a  sum  which  was 
quite  adequate  for  all  contingencies,  and  in  addition  they  wrote 
oft'  from  the  plant  items  that  might  have  become  obsolete. 
."Vlready  they  had  written  off  ±12,074  on  that  account.  They 
would  continue  that  policy  as  portions  of  their  plant  became 
obsolete,  by  substituting  units  of  more  modern  construction.  At 
the  present  time  they  had  in  their  power-house  a  good  supply 
of  perfectly  modern  plant  of  the  most  economical  kind.  That 
was  shown  by  the  fact  that,  although  their  production  of 
units  had  increased  by  25  per  cent.,  their  generating  costs 
had  only  increased  from  ±21,738  to  ±24,678,  rather  less  than 
±3,000.  The  extraordinary  progress  which  the  company  was 
making  was  .shown  in  the  table  which  appeared  in  the  report, 
from  which  it  would  be  seen  that  from  1904  to  1914  the  nmn- 
ber  of  consumers  had  grown  from  585  to  13.192,  and  the  total 
units  sold  from  7'29,821  to  6,740,991.  They  had  had  the  advan- 
tage of  a  visit  during  the  year  from  Mr.  Clements,  their  engi- 
neer and  a  member  of  the  local  board  in  Adelaide,  and  they 
had  been  able  to  confer  with  him  on  several  matters  of  imfxirt- 
ance.  With  regard  to  the  current  year,  it  was  difficult  to  say 
what  effect  the  war  might  have  upon  their  business,  or  the 
drought  from  which  .Australia  was  suffering,  but  they  thought 
that  in  going  forward  into  the  new  year  with  their  dividend 
equalisation  account  of  ±25,000,  and  their  cari-y  forward  of 
over  ±10,000,  they  were  taking  all  reasonable  precautions 
against  any  temporal^  set-back  in  their  prosperity.  He  was 
glad  to  say  that  there  had  been  no  signs  of  decrease  in  the  first 
three  months  of  the  present  year;  on  the  contrary,  they  had 
exceeded  what  they  did  last  year  in  the  corresponding  period. 

Mr.  Percy  Sellon  seconded  the  motion. 

Replying  to  a  question,  the  Chairman  said  that  the  invest- 
ments were  definitely  against  the  dividend  equalisation  ac- 
coimt.  The  general  reserve  was  in  the  business  in  the  form 
of  plant,  mains,  etc. 

The  report  was  adopted. 

Following  the  re-election  of  the  retiring  director  and  the 
auditor,  a  vote  of  thanks  was  accorded  to  the  local  director* 
and  the  staff. 


Miiii.\  Electric  Raihva.v  Co.,  Ltd. 

Sir  W.  H.  Vaudrey  presided  on  December  21st,  at  the  offices, 
Pinch  Lane,  B.C.,  over  the  annual  meeting.  He  first 
ap<jlogise<l  for  the  absence  of  the  Chainiian,  Col.  Sir  .'\rthui- 
(!.  Boscawen,  M.P.,  who  was  at  Chatham  .serving  as  Colonel 
of  the  3rd  Royal  West  Kent  Regiment.  The  Chairman  had 
intendixl  being  prftsent  at  the  meeting  and  had  prepared  notes 
for  his  address,  which  he  (the  .speaker)  proposed  to  read. 
Their  colleague,  Mr.  B.  E.  Greenwell,  was  also  serving  his 
country  as  Major  in  the  Hants  Yeomani-y.  The  war  which 
broke  out  at  the  beginning  of  .\ugust.  by  keeping  vast  num- 
bers of  summer  visitors  from  goiYig  to  the  Island,  had  played 
havoc  with  their  receipts.  WhiKst  previous  to  .'\ugust  they 
were  well  ahead  of  even  last  year's  recor<I  takings,  and  the 
exceptionally  fine  summer  promised  a  rich  harvest,  the 
months  of  .August  and  September,  which,  uf  course,  always 
provided  their  chief  revenue,  for  the  reason  already  men- 
tioned, proved  disastrous  The  pa.ssenger  receipts  amount^l 
to  ±24,793,  as  against  ±.36,642  in  1913  and  ±30.292  in  1912. 
Goods,  live  stock,  quarries,  etc.,  lirought  in  ±2,744,  as  against 
±3,518  in  1913  and  ±4,082  in  1912.  They  carrie<l  496..50.8  pas- 
sengers, ns  against  704.188  in  1913  and  547.187  in  1912,  Their 
mileage  this  year  was  .305,731,  as  against  364,747  in  1913  and 
.  325,647  in  1912.  Tliey  earned  19.46(1.  per  mile  run  finra  tbi^ir 
passengers,  as  against  2-t.lld.  in  1913  and  22.3.3d.  in  1912,  and 
they  carried  1.62  pas-sengers  per  mile,  as  against  1.93  in  1913 
and    1.76   in  1912.     Tlie   receipts  pfr  passenger  carried   were 


11.98d.,  as  against  Is.  0.52d.  in  1913  and  Is.  0.73d.  in  1912. 
The  number  of  visitors  to  Douglas  and  Ramsey,  as  officially 
advised,  between  the  months  of  May  and  September  was 
413,650,  as  against  629,617  in  1913  and  597,904  in  1912,  the 
decrease  being  accountable  entirely  to  the  months  of  August 
and  September;  in  fact.  May  to  July  showed  an  increase  of 
nearly  15,000.  Their  gross  revenue  amounted  to  ±27,537,  as 
against  ±40,160  in  1913  and  ±34,375  in  1912.  The  working 
expenses  totalled  ±17,391,  as  against  ±18,740  in  1913  and 
±17,669  in  1912.  The  ratio  of  working  expenses  to  receipts 
was  63.15,  as  against  46.66  in  1913  and  51.40  in  1912.  All 
these  unfortunate  statistical  figures  were  clearly  traceable  to 
the  lack  of  visitors  during  August  and  September,  and  he 
feared  it  was  small  consolation  to  tell  them  that  in  normal 
circumstances  he  had  no  doubt  they  would  have  been  able  to 
lay  before  the  shareholders  a  fresh  record  in  eai'nings.  As  it 
was,  after  providing  for  the  debenture  interest  to  30th  Sep- 
tember, they  were  left  with  a  balance  of  ±3,325  (inclusive  of 
last  year's  carry  forward),  and  they  were  therefore  oblige<l 
to  forgo  the  payment  of  the  preference  dividend,  a  misfor- 
tune which  had  never  before  occurred  to  them  since  the 
foiToation  of  the  company.  The  board  thought  it  right  and 
proper  to  apprise  .shareholders  of  this  result  of  the  year's 
trading  at  the  earliest  po.ssible  moment,  and  they  therefore 
issued  a  circular  to  that  effect  in  October.  The  balance  of 
±3,.3'25  they  proposed  carrying  forward,  and  they  could  now 
only  hope  for  a  speedy  teniiination  of  the  war,  a  prompt 
resumption  of  ronnal  conditions,  and  a  more  encouraging 
showing  next  year.  Tlieu-  colleague  Mr.  Ernest  Schenk  had 
changed  his  name  to  Ernest  Remnant,  he  was  born  in  Eng- 
land and  had  always  resided  here,  but  since  the  war  broke 
out  he  had  been  troublefl  with  so  much  correspondence  that 
he  determined  to  adopt  his  mother's  family  name. 

Mr.   Remnant    seconded   the   motion,   and    the  report    was 
adopted  without  discussion. 


Metalite.  Ltd. 


An  exti'aordinai-y  general  meeting  was  held  on  Wednesday  at 
the  Institute  of  Chartered  Accountants,  Moorgate  Street,  E.G., 
for  the  purpose  of  confimiing  the  resolution  passed  at  the 
meeting  held  on  Dec.  loth  sanctioning  the  new  reconstruction. 
Mr.  E.  G.  Vincent  presided. 

Mr.  Rosenthal  said  he  had  been  asked  to  raise  the  question 
of  the  payment  of  the  Is.  6d.  per  share  by  the  old  shareholders. 
The  point  was  that,  however  big  the  inducement  might  be, 
the  present  was  a  veiy  inconvenient  moment  for  such  payment 
in  view  of  the  exceptional  stress  that  people  were  passing 
through.  It  seemed  unjust  that  people  who  had  contributed 
should,  as  it  were,  be  deprived  by  one  stroke  of  the  pen  from 
any  future  benefit  which  might  accrue.  He  considered  it 
only  fair  that  some  resolution  should  be  passed  safeguarding 
the  interests  of  the  old  shareholders,  and  he  suggested  that 
they  might  be  allowed  the  alternative  of  getting  so  many 
fully-paid  shares  in  exchange  for  their  present  holdings.  If 
not  that,  then  they  might  grant  some  certain  definite  period, 
such  as  three  months  after  the  tennination  of  the  v\'ar,  for 
the  payment  of  the  Is.  6d. 

The  Chairman  said  the  position  was  that  they  were  bound 
by  the  reconstniction  .scheme,  the  terms  of  w'hich  they  were 
all  fully  aware  of.  Notice  had  to  be  given  to  the  Liquidator, 
and  after  that  it  was  up  to  the  new  directors  to  see  what 
could  be  done,  and  he  would  put  it  to  the  new  boaiid  whether 
in  certain  cases,  where  the  tenns  appearixl  to  be  somewhat 
harsh,  a  short  extension  of  time  could  not  be  granted.  The 
suggestion  of  a  date  three  months  after  the  war  was.  however, 
(luite  an  indefinite  period.  With  regard  to  the  suggestion  as 
to  old  shareholders  getting  fully-paid  shares,  he  would  remind 
them  that  the  property  was  the  property  of  the  shareholders, 
and  they  had  agreed  to  certain  mortgages  and  charges  amount- 
ing to  something  like  .±.'W,0(X).  The.se  were  in  arrears,  both  as 
regarded  principal  and  interest.  They  had  eventually  got  the 
hcildi'rs  of  the45e  charges  to  waive  their  security  and  substitute 
anotlier  security.  There  was  very  great  dilliculty  in  getting 
the  dcbenture-liolders  to  take  ordinaiy  .'shares,  but  they  ha<l 
done  so.  The  reconstniction  had  been  .-icceded  to  by  all  p.arties 
and  tlu-y  could  not  depart  one  iota  from  it.  \s  an  act  of 
glace  the  new  directors  might  give  an  exten.sion  of  time,  but 
he  doubted  verj*  much  if  they  would,  because  if  the  re.solution 
was  not  confirmed  the  Receiver  would  dis|X)se  of  the  concern, 
lock,  stock  and  l>arrel.  If  that  were  done  it  meant  that  the 
sliareholders  and  tlie  unsecured  trade  creditors  would  not  get 
a  penny,  and  the  holders  of  the  mortgages  and  charges  would 
get  very  little.  .As  regarded  the  (lUrstion  of  is.suing  fully-paid 
shares,  he  would  point  out  that  under  the  .scheme  the  share- 
holders must  put  ui)  certain  money,  and  he  did  not  think  it 
was  any  question  of  throwing  goo<l  money  after  bad. 

Sir.  'VV'.  Stewart  said  lie  also  had  receivp<l  lettei-s  from  share- 
holders, ami  in  these  to'ing  times  any  tittle  latitude  which 
<'nuld  be  granted  would  bo  much  appnviated.  He  considered 
the  new  directors  gentlemen  of  exceptional  business  capacity. 
and  he  believtxl  tliey  would  do  the  right  thing  when  the 
oiniortunity  was  given  them. 

The  Solicitor  remarked  that  he  was  ]>erfeotly  certain  any 
ajiplication  on  the  p;irt  of  any  shareholder  would  receive  the 
greatest  possible  oon.sideration. 

The  resolution  oonfirming  the  previous  resolution  was  then 
formally  proposed  by  Mr.  Stewart  and  carried. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 
It  would  beggar  the  powers  of  Mark  Tapley  himself  to  write  a 
oheerfol  letter  on  stooke  and  shares  this  week— that  is,  it  he 
Btarte(^  comparing  onrrent  prices  with  those  which  existed  at  the 
beginning  of  the  year.  It  is  not  as  thongh  the  early  months  were 
marked  by  any  particular  phase  of  buoyancy  that  would  redeem 
the  drabness  of  the  picture  as  a  whole  ;  although,  in  this  connec- 
tion, one  must  recall  the  remarkable  little  burst  of  strength  in 
gilt-edged  securities  which  took  place  in  January  and  February, 
when  there  was  such  a  run  upon  all  investments  of  this  class  as 
the  Stock  Exchange  had  not  seen  for  several  years.  The  mark  of 
this,  indeed,  is  left  upon  not  a  few  of  the  best  kind  of  securities 
up  to  this  very  day,  in  evidence  of  which  we  may  point  to  the 
difficulty  of  obtaining  certain  electrical  supply  Debenture  stocks 
of  the  first  order,  and  to  the  avidity  with  which  they  are  bought 
when  they  come — as  they  so  rarely  do — into  the  maiket. 

Before  attempting  to  review,  through  the  medium  of  price  varia- 
tions, the  net  refults  of  1914,  we  may  remark  that  the  feature  of 
the  indnstrial  markets  since  the  Stock  Exchange  reassembled  after 
its  Christmas  holidays  is  the  notable  strength  of  two  or  three 
shares  connected  with  electrioiiy  supply.  Edison  &  Swan  shares 
have  advanced  rapidly,  the  £3  paid  putting  on  3s.  6d.  to  12s., 
while  the  folly-paid  at  BOs.  are  lOi.  higher  than  they  were  a  week 
ago.  British  Weatinghouse  Preference  rose  to  2,  and  there  has 
been  a  further  inquiry  for  both  sorts  of  Crompton  shares.  The 
other  industrial  companies  which  stand  to  benefit  by  the  war  are 
steady,  armaments,  for  example,  scarcely  moving,  though  Rubber 
shares  have  gone  ahead  sharply  and  are  a  good  maiket,  with  a 
fair  amount  of  pressure  to  buy  at  prices  which,  though  below 
existing  levels,  are  substantially  higher  than  those  at  which 
present  buyers  bluntly  declined  to  look  at  the  shares  some 
weeks  ago. 

The  Electrical  Supply  list  contiins  no  movements  of  particular 
significance.  Westminster  Ordinary  are  J  higher  at  8J,  and 
Charing  Cross  Debenture  hardened  up  to  87.  A  small  seller  of 
County  of  London  5  per  cent.  Debenture  stock  proved  enough  to 
put  the  price  down  a  point.  The  interest  with  which  London 
anticipates  aircraft  invasion  is  euffijient  to  still  the  murmurs  that 
were  beginning  to  arise  with  reference  to  the  darkened  streets 
and  shops  ;  but  considerable  interest  is  aroused  as  to  what 
the  next  reports  of  the  electrical  supply  companies  will  show. 

Great  Northern  Telegraphs  fell  to  28,  a  drop  of  303.,  due  to  a  few 
orders  to  sell  from  Paris,  a  good  many  of  this  company's  shares 
being  held  in  France.  Eis';ern  Telegraph  Ordinary  stock  has  also 
came  in,  as  may  be  inferred  from  a  fall  of  2J  in  the  price  to  120. 
"  China  "  shares,  however,  maintain  their  figure  of  12,  so  that  the 
anomaly  between  the  prices  of  the  two  companies'  issues  is 
redressed  in  this  way,  although  Eastern  Ordinary  is  still  a  little 
the  cheaper  of  the  two,  because  of  the  bonus  which  will  no  doubt 
be  declared  as  uiual,  in  compiny  with  the  final  dividend  for  the 
year.  New  York  Telephone  Bonds  reacted  to  96.  Marconis  are 
quiet  at  l-^g,  and  the  subsidiaries  are  fairly  well  maintained. 

For  the  purposes  of  our  customary  review,  we  will  take  the 
quotations  as  set  forth  in  our  weekly  lists,  these  being  represen- 
tative of  various  markets  connected  with  the  electrical  industry. 
The  first  plaoe  shall  be  given  to  the  shares  of  the  electricity  supply 
companies  : — 

HoU£   ElECTRICITV  CoUPANlES. 

Now.       Jan.  2, 1914.       Rise  or  (all. 

Brompton  Ordinary ei                 8J  —    ^ 

Do.        7  per  cent.  Prel 8|                  8§  —    J 

Charing  Cross  Ordinary 4J                  —  — 

Do.       do.       do.    4J  Pret IJ                 —  — 

Do.       do.  City  Pret 4                   SJ  —    J 

Do.    4  Deb 87  91  —  4 

Chelsea 42  —  

Do.    ii  Deb 91J  95i  —  4 

City  of  London         14J  17  —  2i 

Do.       do.    6  percent.  Pret 18  134  —    » 

Do.        do,    6  Deb.        . .                   .114  116  —  a' 

Do.        do.    4ft  Deb 98                    —  — 

County  of  London lU  19  —    j 

Do.       do.       6  per  cent.  Pref.        ..  llj                 —  — 

Do.        do.        IscDeb...                   .99  102  —3 

Do.        do.        2nd  Deb.  97  99*  —  2^ 

Kensington  Ordinary           7^                  g"  _    j 

London  Electric        jj  1^  1 

Do.       do.    6  per  cent.  Prel 6                   —  _ 

Do.       do.    4  Deb 8?J  9U  —  2J 

Metropolitan 3j                 3J  3 

Do.          4i  per  cent.  Ptef 4J                 4J  _    j 

Do.          4JDeb 9U  96J  —6 

°°-          84  Deb 8lj  79^  -a 

St.  James' and  Pall  Mall 9                    ga  _    1 

Do.        do,        do.      7peroent.  PreJ.        65                  6J  —    i 

Do.       do.       do.      3J  Deb 81                   —  _ 

Bouth  London 3  

South  Mttropolitan  Pref Ij                  _  _ 

Westminster  Ordinary                                    ga                 gi  ^    , 

»»•    *4P"'...   '.'■   '■'.   ::  45       4       -  A 


The  Telegraph  and  Telephone  list  shall  come  next : — 
Telegraphs  and  Telephones. 

Now.       Jan.  2, 1914.       Rise  or  fall. 

Anglo- Am.  Tel.  Pt 104  106  —  2 

dn.                    Det 22  24^  —  2i 

Chile  Te'ephone         7                      7A  ~      1^ 

C-in'tantinopleTel 4                      4*  —      J 

Cuba  Sub.  Ord 8J  8*  — 

do-            Pf 16J  15  —      * 

Eastern  Extension 12  12i  —      J 

do.                 4  Deb 94  96  —  1 

Eastern  Tel.  Ord ISO  126J  —  BJ 

do.               SkPt 71^  76  —  4i 

do.  4"Dpb 9S  96  — 

Globe  Tel.  and  T,  Ord 10  irj 

do.  Pf 121  13 

06.  Nrrtbern  Tel 28  3U  • 

Indo-European           57  58  —  1 

MarciDi 1ft                  a.'a  —  H 

New  York  Tel.  4* 96  98i  —  2i 

Oriental  Te'epho'ne  Ord 2                      IJ  +      i 

do.                   Pf lA                   14  -      A 

Tel.  Eespt  Deb.         . .         97                      95  -I-  9 

United  R.  Plate  Tel 6                      68  —      J 

do.                   P( 6                      6i  —      i 

West  India  and  Pan.           IJ                    2S  ~  'i 

Western  Telegraph 12}                   12|  —      4 

do.               4  Deb. 9;S                    91  —  44 

Our  third  list  is  concerned  with  the  stocks  and  shares  of 
countries  outside  the  United  Kingdom.  Here,  the  chief  loss  is 
that  sustained  by  the  Brezilian  and  Mexican  concerns.  In  regard 
to  Mf^xico,  chaos  continues  to  re'gn  ;  and  to  deal  in  the  securities 
of  the  country  is  all  but  imposaible  :  — 

Foreign  Trams,  &c, 

Now.       Jan.  2,  1914.      Rise  or  (all. 

Anglo  Arg.  Trams,  First  P( 4i  4}5  —     A 

do.  2nd  P( 4*  4,%  —      ft 

do,  4  Deb 865  89  —    3 

do.  4^  Deb 96  97  —     1 

do.  6  Deb 8J  98}  —    9^ 

Brazil  Tractions  f8  83  —25 

Bombay  Bleotric  P( 11  II  — 

do.  4*  Deb 95  99  +2 

Mexico  Trams 45  63}  —IB* 

do.  6  per  cent.  Bondi     . .      70  78  —    8 

do.  6  per  cent.  Bonds       .65  77  —  12 

Adelaid"  Sup.  6  per  cent.  PI 5^  ^i  —      ^ 

do.  6  Deb ICOjxd.  102  —    IJ 

The  best  that  can  be  said  about  the  Home  Railway  market  is 
that  things  are  not  so  bad  now  as  they  were  at  one  time,  soon 
after  war  was  declared.  There  are,  however,  substantial  falls  left, 
as  these  figures  illustrate  :^ 

Now.       Jan,  2, 1911,  Fall. 

Central  London,  Ord.  Assented  ....  78  83  5 

Metropolitan 31*  461  1*1 

do.            District          18j  31*  13 

Underground  Electric  Ordinary             . .  2  3|  1§ 

do.                          "  A " f /3  8/3  2/- 

do,           Income            80  90  10 

Manufacturing  shares  alone  survive  the  annual  comparison  with 
honour.  Big  jumps  have  taken  place  in  sjme  of  the  lower-priced 
issues.  Edison  &  Swan  partly-paid  shares  were  virtually  unsaleable 
at  the  beginning  of  the  year  ;  now  they  stand  at  128.  Other 
movements  are  also  worth  noticing  :  — 

Manufaoiurino  Companies. 

Now.       Jan.  2,  1914.       Rise  or  (all, 

British  Westinghouse  Pre( 2  IJ  +    J 

do.        4  Deb.              72  65*  ■)-  64 

do.       6  p.  lien           98  lOli 

Callenders 11*  ll" 

do.        6  Pref tl  —                         — 

do.        4*  Deb 97?  96*  t   1 

Castner-Kellner ij  2§  —    ^ 

Edison  &  Swan,  £3  pd 12/-  j^  -t-  10/9 

do.        do.        fully  paid       ....  2*  li  +  li 

do.        do.        4  Deb.            ....  60'  57  +3 

do.       do.       2  Deb.           ....  60  6H  —  6i 

Electric  Construction 10/-  11/3  —    j^ 

do.       do.       PI 1  --                        — 

Gen-  Eleo.  Pf 10  9i  +    i 

Henleys         13  —                        — 

do.       4*  Pref 41  4J  —    i 

do.       4  j  Dob 97*  100  —  2* 

Telegraph  Con 36J  33  ~    i 

Next  Monday  the  Stock  Exchange  re-opens  for  dealing,  after 
having  been  closed  for  a  full  five  months.  Such  severe  restrictions 
have  been  laid  upon  business  by  the  Treasury  that  many  members 
despair  of  being  able  to  do  au.v  at  all  under  the  latest  regula- 
tions. In  all  probability,  the  difficulties  will  adjust  and  compose 
themselves,  as  troubles  have  an  occasional  knack  of  doing.  That 
they  may,  and  by  this  operatinn  conduce  to  the  greater  prosperity 
of  every  reader,  is  a  New  Year's  offering  to  him  as  cordial  as  it  is 
sincere. 


\\inuii)e<i'  Electric  Railway  Co.— A  dividend  at  the 

rate  of  3  per  cent,  for  the  quarter  ending  31st  ult.,  on  the  fully 
paid  up  capital  stock  is  payable  on  January  2nd. 

Victoria  Falls  and   Transvaal   Power   to,.  Ltd.— 

The  directors,  says  the  Fuiatwiul  Times,  have  declared  a  six  months' 
dividend  at  the  rate  of  6  per  cent,  per  annum,  less  income-tax,  on 
the  preference  shares,  bringing  matters  up  to  Jane  30th,  1913. 

Wa.vg'ood-Olis.  Ltd. — The  directors  announce,  says 
the  Financial  Times,  that,  in  view  of  the  disturbance  caused  by 
the  war  and  the  uncertainty  as  to  future  business,  they  do  not 
think  it  advisable  to  consider  the  payment  of  an  interim  dividend, 
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HIGH-VOLTAGE     DANGERS     PRESENT 

IN    STATIC     TRANSFORMERS 

DUE     TO     ELECTROSTATIC     CAPACITY 

OP  THE   WINDINGS. 


Bt   J.    LIND   EY    THOMPSON,   M.Sc,  A.M.I. E.E.,  and 
S.    AUSTEN    STIGANT. 


The  presence  of  high  voltages  on  low-pressure  windings  of 
static  transformers  appears  to  the  average  engineer  an 
improbabiliDy  u  iless  a  breakdown  of  insulation  occurs  from 
high-pressure  to  low-pressure  windings,  and  then  only  when 
the  low-pressure  winding  is  unearthed.  This  article  is 
intended,  however,  to  impress  on  the  lay  mind  that  high 
pressures  may  be  present  due  to  other  causes  and  against 
which  precautions  must  be  taken. 

The  danger  referred  to  is  the  direct  outcome  of  operating 
conditions  in  conjunction  with  the  electrostatic  capacities  of 
the  windings  to  the  core,  and  also  to  one  another. 

Si7igle-Phasp  Transformers. — As  is  well  known,  in  both 
core  and  shell  type  transformers  the  high-pressure  and  low- 
pressure  coils  are  adjicent  to  one  another  and  have  con- 
siderable metal  surfaces  immediately  ficing  each  other, 
interspersed  with  a  high  dielectric.  This  condition  of 
things  immediately  gives  us  a  form  of  static  condenser  in 
which  the  h'gh-pressure  winding  acts  as  one  plate  with  the 
loiv  pressure  as  the  other,  and  since  a  dielectric  of  known 
specific  inda;tive  capacity  is  sandwiched  in  between,  a  high 
static  pressure  can  exist  between  these  two  windings. 
Hence,  since  the  low-pressure  and  the  high-pressure  wind- 
ings again  may  be  adjacent  to  the  core,  these  windings  have 
also  a  capacity  to  the  core,  and,  as  the  usual  practice  is  to 
permanently  ground  the  core  of  all  power  transformers, 
therefore  to  ground.  These  conditions  are  shown  diagram- 
matically  in  fig.  1,  taking  a  transformer  of  G,000/.i40-volt 
ratio.  If  Ki  =  cipacity  between  high  and  low  pressure 
windings.  Kg  =  capacity  between  low  pressure  and  core, 
Kj  =  capacity  between  high  pressure  and  core,  then  k^  = 

K,  Kj/(K,    -f-   K„). 

Und^ir  normal  conditions,  with  unearthed  high  and  low- 
pressure  windings  and  with  both  terminals  of  the  trans- 
former winding  connected  to  th-^  line  at  the  same  instant, 
the  resultant  distribution    of   potential   across    the    h'gh- 


SUPPLT 

_  6,000  V  . 


HP 


t 

?>upplt 

HP 


'-WSAA^VW-' 

(--vv^|4a/^     LP 

44<ti  |v.   - 


LP 


j VvAAA/^ 1 


Fig.  ]. 


Spoo  V 


3^000  V  + 


pressure  windings  is  zero,  and,  therefore,  also  is  that  of  the 
low  pressure  as  shown  in  fig.  2,  curves  a  and  n.  The  zero 
point  will  be  at  the  centre  of  the  windings  if  these  are 
symmetrical,  but  if  otherwise  distributed,  it  will  move 
towards  th  it  end  of  the  windings  having  the  lesser  imped- 
ance, as  shown  by  the  dotted  curves  a'  and  n'.  fig.  2.  If, 
however,  on  switching  the  transformer  winding  on  to  a  live 
line,  one  terminal  of  the  high-pressure  winding  makes 
connection  before  the  other,  then  during  that  interval 
existing  between  partial  and  complete  connection  of  the 
transformer,  the  whole  of  the  high-pressure  winding  will 
assume  th'5  full  line  potential  above  earth,  as  shown  by 
curve  c,  fig.  .3.  Now,  due  to  the  capacity  of  high  pressure 
to  low  and  low  pressure  to  earth  (or  core)  the  whole  of  the 
low-pressure  winding  assumes  a  definite  high  static  potential 
above  earth,  the  value  of  which  will  be  v  =  v,  x  K,/(  k,  -f  k,), 
where  v,  =  high-pressure  supply  voltage.     So  that  if  we 


assume  that  Kj  and  k,  are  in  the  ratio  of  1 -5  to   1,  i.e., 
assuming  that — 

capacity  of  high  pressure  to  low  =  1-5  x  z  microfarads 
„         „  low  pressure  to  core  =     1    x  z         „ 


then    V   = 


6.000  X  1-5  z        6.000  X  1-5 


=  3,600  volts. 


1-5  z  -f  z     ~  2-5 

this  value  being  shown  in  fig.  3,  curve  D.  Thus  we  see  that 
the  low-pressure  winding  has  been  given  a  potential  above 
earth  of  3,000  volts  due  to  the  electrostatic  capacity  of  the 
windings,  combined  with  uneven  switching.  This  is,  of 
course,  abnormally  high  for  a  440-volt  low-pressure  winding, 
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and  so  endangers  the  insulation  that  unless  it  is  very 
liberally  proportioned  between  the  low  pressure  and  core,  a 
serious  breakdown  may  eventually  occur. 

If  the  low-pressure  winding  happens  to  be  connected  to 
a  motor  or  other  apparatus,  the  pressure  rise  will  depend  on 
the  resultant  capacity  of  the  circuit  to  ground,  which  will, 
of  course,  be  lower  or  higher,  as  the  case  may  be,  but  may  still 
be  of  such  a  value  as  to  allow  abnormal  potential  to  exist. 
The  breakdown  may  occur  due  to  this  potential  at  any  point 
of  the  low-pres-ure  circuit,  the  whole  of  which  is  at  the 
same  abnormal  static  potential. 

To  take  another  cise  which  is  often  met  in  connection 
with  high-voltage  transmission  systems  and  "  testing " 
transformers,  where  one  terminal  of  the  high-pressure 
windings  is  earthed,  as  shown  in  fig.  4.  As  soon  as  the  one 
high-pressure  terminal  is  earthed,  the  other  assumes  full 
line  potential  above  earth,  and  the  voltage  distribution  is 
as  shown  in  fig.  4,  curve  e,  thus  givins  the  mid-point  of  the 
high-pressu'e  winding  a  p  <tential  of  6,000/2  =  3  000  volts 
above  earth.  Therefore,  due  to  the  capacity  between  high 
an!  low-pressure  windings,  the  low-pressure  mid-point  now 
assumes  a  potential  equal  to  the  mean  potential  of  the  high- 
pressure  windings.  Or,  in  other  words,  it  is  equal  to  the 
maximum  high-pressure  voltage  to  ground  multiplied  by  the 
ratio  of  the  ciipicity  of  low-pressure  winding  to  ground 
and  the  sum  of  its  capacity  to  high  pressure  and  to  ground. 
But  since  the  high-pressure  winding  is  earthed,  the  capa- 
c'ty  of  low  pressure  to  high  is  the  same  as  the  capacity  of 
low  pressure  to  ground,  henc^  this  ratio  is  1/(1  -I-  1)  =  .\, 
and  therefore  the  static  potential  impressed  oh  the  low- 
pressure  winding  is  ecjual  to  6,000  x  ],  =  3,000  volts. 
The  low-pressure  termiiia's  will,  therefore,  rise  to  a  poten- 
tial of  half  the  normal  ratio  voltage  above  and  below  this 
value,  i.e.,  one  end  will  be  at  ;i,O0O  -I-  440/2  =  8,220 
volts,  and  the  other  at  3,000  —  440/2  =  2,780  volts,  as 
shown  at  fig.  4,  curve  k. 

Three-Phase  Transfonwrs. — In  studying  the  electro- 
static stresses  induced  in  the  windings  of  three-phase  trans- 
fornnrs,  we  will  take  for  an  example  a  simple  core  type 
star/star  connected  transformer  of  ratio  ]0,300/.t50  line 
volts,  or  0,000/320  phase  volt*.  The  eleclrostniic  capa- 
cities of  the  windings  to  each  other  and  to  earth  bring 
about  high  static  potentials  in  a  similar  manner  to  that 
already  described  for  sirgle-phase  transformers,  that  is. 
under  two  conditions  of  {a)  earthed  high-pressnre  supply 
and  unearthed  low-pressure  tnmsfornier  windings,  and  {h) 
uneven  switching.  IJefore  studying  these  two  important 
conditions,  however,  we  will  glance  for  a  moment  at  two 
other  cases,  which,  tliough  not  directly  involving  electro- 
static stresses  proper,  will  materially  assist  in  elucidating 
subse(|uent  problems. 

Consider  the  system  in  the  first  case  as   being  totally 
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unearthed,  fig.  ba.  If,  as  is  assumed,  the  high  and  low- 
pressure  phases  are  symmetricilly  balanced  as  regards  their 
supply  voltage,  insulation  resistance,  capacity  and  distribu- 
tion of  wiodin^s,  which  usually  prevail,  then  the  neutral 
points  of  both  high  and  low-pressure  windings  of  the  trans- 
former will  be  at  z^ro  potential,  as  will  also  the  core.  As, 
therefore,  the  resultant  potential  of  the  transformer  wind- 


SUPPLY 


Fig.  5. 

ijgs  is  z;ro,  it  follows  that  the  electrostatic  potential  is  also 
zero,  and  that  the  total  voltage  across  the  low-pressure 
windmgs  is  only  that  due  to  the  winding  ratio.  These  con- 
ditions are  shown  vectorially  in  fig.  bb. 

As  previously  stated,  if  the  specific  inductive  capacity  and 
resistance  of  the  phase  insulation  is  symmetrical,  then  the 
above  conditions  apply  equally  to  any  combination  of  earthed 
neutral  and  core. 

{To  be  continued.) 


RECENT  ADVANCES  IN  ELECTRICAL  CRANE 
AND    LIFT    DESIGN. 


[communicated.] 

(Concluded  from  page  867,  Vol.  75.) 
Some  very  interesting  lift  and  crane  controllers  are  built 
by  Messrs.  Laurence,  Sjott  &  Co.,  Ltd.,  two  of  which  are 
illustrated  in  figs.  8  and  9.  The  former  shows  a  reversing 
controller  fioted  with  a  single-pole  overload  and  no-volt 
circuit-breaker,  while  the  second  shows  a  useful  type  of  con- 
troller with  a  universal  handle  wuich  is  suitable  for  operat- 
ing two  motions  on  a  crane  at  the  same  time,  as,  for  example, 
in  lifting  and  slewing  simultaneously.  It  will  be  seen  that 
the  up  and  down  movements  of  tbe  handle  can  be  made  to 
correspond  to  speeds,  to  raise  or  lower,  while  the  horizontal 
movement  can  be  mide  to  correspond  with  the  slewing  or 
travelling  motion  in  either  direction.  In  these  reversing 
drum  controllers  for  series- wound  motors  a  very  effective 
spring  drive  is  adopted  with  a  flit  coavolute  spring,  which, 
combined  with  a  star  wheel  aad  spring  roller,  gives  a  very 
qu'ck  "  make  and  break"  action  at  each  stop.  The  re- 
newable contact  fingers  have  locked  adjustments,  and  they 
are  given  ample  space  with  thick  spark  guards  of  asbestos 
mat -rial  moulded  under  pressure.  The  mignetic  blow-outs 
are  very  powerful,  and  are  correctly  designed  so  that 
the  lines  of  force  are  actually  at  right  angles  to  the  arc, 
while  the  insulation  adopted  is  entirely  of  micanite  in  the 
form  of  troughs  or  micanite  covered  bar.  The  controllers 
■ciu  be  fitted  either  with  handle  or  hand-rope  control,  the 
latter  being  especially  useful  for  overhead  cranes  worked 
from  below,  and  they  are  fitted  with  a  fly-back  arrangement 
whereby,  owing  to  the  action  of  a  long  convolute  spring,  a 
•very  even  return  action  is  obtained,  which  commences  on 
the  first  contact  in  either  direction,  and  returns  the  handle 
to  the  off  position  with  certainty.  Fig.  10  shows  the  standard 
■connections  for  a  reversing  drum  controller  for  series- wound 
motors,  while  the  wiring  diagram  to  the  right  of  the  illus- 
tration shows  a  modification  which  gives  30  to  60  per  cent, 
•extra  torque,  with  half  current,  on  every  step  but  the  last 
step,  which  requires  that  the  motor  should  be  specially 
wound. 

In  the  reversing  drum  controllers  for  series-wound  motors 
where  rheostatic  lowering  is  required,  the  control  in  lowering 
13  obtained  by  making  the  motor  generate  on  to  the  same 


resistance  which  is  used  for  starting,  and  fig.  1 1  shows  a  con- 
troller diagram  for  this  purpose.  On  the  first  lowering  step 
from  the  off  position  the  brake  is  lifted,  and  the  armature 
is  so  connected  up  that  the  series  winding  with  the  lowering 
direction  of  rotation  generates  on  to  part  of  the  starting 
resistance,  which  is  then  connected  across  the  terminals  to 
the  motors  the  motor  being  entirely  disconnected  from  the 
mains.  Ou  the  next  two  steps  more  resistance  is  inserted, 
while  on  the  fourth  step  the  whole  of  the  resistance  is 
inserted.  On  the  fifth  step  this  resistance  circuit  is  opened, 
so  that  the  motor  runs  freely,  while  on  the  sixth  step  the 


Fig.  8. 

motor  is  connected  up  to  the  mains  through  the  whole  of 
the  starting  resistance,  and  on  the  seventh  step  some  of  this 
resistance  is  short-circuited.  These  steps  are  only  required 
when  the  weight  to  be  lowered  is  so  light  that  it  will  not 
start  the  motor.  If,  however,  the  weight  is  started  down  on 
the  sixth  or  seventh  step,  it  will  probably  accelerate  rapidly. 
If,  then,  the  controller-handle  is  brought  back  on  to  the  fifth 
step,  the  motor  will  be  running  quite  freely.     On  the  fourth 


step,  however,  it  will  generate  through  the  resistance,  and 
the  speed  will  be  checked.  Coming  back  on  the  third  step, 
a  smaller  ohmic  resistance  is  in  series,  and  the  speed  will 
be  very  much  reduced,  as  a  smaller  voltage  will  be 
required  to  generate  a  considerable  current,  while,  on  the 
first  step,  the  speed  can  be  brought  down  to  a  creep.  It  is 
interesting  to  note  that  the  lowering  speed  on  each  step  is 
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practically  the  same  for  all  loads,  while  the=e  lowering;  speeds 
can  be  readily  adjusted  within  cansiderable  limits  after  the 
controller  is  fixed,  so  that  the  best  results  can  ba  obtained 
to  suit  actual  running  conditions.  The  great  advantage  of 
this  type  of  controller  is  the  very  complete  control  that  is 
given  over  the  lowering  speeds.  One  of  these  controllers, 
■combined  with  the  solenoid  and  centrifugal  brake,  makes  a 
very  fine  combination  for  high-lifting  cranes,  as  the  centri- 
fugal brake  prevents  the  motor  from  damaging  itself  by 
running  away,  no  matter  how  the  controller  is  manipulated. 
The  operator  can  lower  at  full  speed  on  the  last,  or  power, 
step,  and  can,  by  manipulation  of  the  three  rheostatic 
braking  contacts,  bring  the  heaviest  load  to  rest  gently  and 
without  shock.  This  controller  is,  of  course,  only  applic- 
able where  eflicient  gearing  is  used,  not  being  applicable 


within  measurable  distance  of  the  melting  point  of  solder, 
and  as  solder  is  very  often  used  in  connection  with  wire 
resistances,  it  is  therefore  a  convenient  value  to  adopt  as  a 
specification  figure.  Where,  however,  solder  is  not  u^ed, 
and  where  the  material  employed  does  not  oxidise  very 
rapidly  at  a  red  heat  when  exposed  to  the  atmosphere,  it  is 
easily  seen  that  this  figure  may  be  exceeded  with  safety. 

In  addition  to  the  neces-ity  for  good  ventilatiou,  it  is  also 
obvious  that  the  resistance  must  stand  up  to  continuous 
working  from  the  point  of  view  of  mechanical  st  en^th  and 
electrical  insulation,  having  in  mind  that  in  crane  work  it 
is  very  often  the  cise  that  the  operator  knows  very  little 
about  the  electrical  plant  under  his  charge,  and  therefore  it  is 
not  treated  with  the  best  consideration,  and,  moreover,  cranes 
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Fig.  10. 

where  the  effiiency  of  the  gearing  is  less  than  50  per  cent. 
Therefore  it  is  not  uied  in  conjunction  with  an  automatic 
lowering  brake,  the  flapper  brake,  or  a  series-wound  brake. 
In  connection  with  the  design  of  apparatus  for  crane  con- 
trol, one  of  the  most  important  features  is  the  means  taken 
to  obtain  an  absolutely  safe  and  reliable  form  of  control 
resistance.  It  will  readily  be  seen  that  the  failure  or  shoit- 
circuiting  of  such  resistance  during  operation  might  easily 
involve  a  very  serious  accident,  and  it  is  therefore  highly 
essential  that  every  means  should  be  taken  to  see  that  the 
risks  due  to  this  cause  are  minimised.  A  word  or  two  may, 
therefore,  be  given  concerning  a  type  of  resistance  which 
has  been  developed  as  a  result  of  continuous  experiment  and 
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practical  application  by  Messrs.  Laurenca,  Sc  tt  &  Co  ,  Ltd., 
and  which  is  shown  in  fig.  \i.  It  may  be  pointed  out  that 
this  resistance  does  not  depend  to  any  appreiuable  extent  on 
the  absorption  of  heat  by  the  substance  contained  in  the 
resistance,  as  was  the  case  in  the  earlier  forms  of  resistance 
manufactured.  It  is  now  pretty  generally  recognised  that 
the  safest  and  most  enduring  type  of  resist  ince  is  that  which 
depends  on  the  heat-dispersion  principle,  that  is  to  say,  on 
bringing  into  active  and  organised  contact  with  the  material 
through  which  the  current  passes,  a  voIu:ne  of  air  suHicient 
to  carry  off  the  heat  as  rapidly  as  it  is  generated,  without 
allowing  the  temperature  of  the  resistance  to  rise  above,  siy, 
iOO    F.     This  limit  is  suggested,  inasmuch  as  it  approaches 


Fig.  12. 

and  their  gear  are  often  installed  in  very  undesirable  situa- 
tions with  regard  to  climatic  conditions.  It  must  also  be 
capable  on  occasion  of  taking  a  good  overload.  The  usual 
resistance  which  is  used  in  connection  with  such  work  is  a 
cast-iron  grid,  but  this  has  the  defect  that  cast-iron  is 
brittle  and  is  liable  to  snap  under  the  vibration  which  often 
accompanies  crane  work.  The  metal  is,  of  course,  cheap, 
and  it  can  be  made  with  a  considerable  amount  of  heat 
absorptive  capa'jity,  especially  when  the  resistances  can  be 
fairly  well  spaced.  Wnere,  however,  the  resistances  have 
to  be  placed  one  above  the  other  in  banks  or  tier.j,  the  heat 
rising  from  the  lowest  bank  will  interfere  with  the  capacity 
of  those  above  it,  especially  if  stress  is  laid  in  the  design 
on  dispersion  capacity.  Grids  have  also  been  made  of 
stamped  steel,  and  these  are  mechanically  stronger  than  cast 
iron,  but  the  strips  require  considerable  support  to  avoid 
sagging  when  they  are  hot,  and  steel  is  notoriously  liable  to 
lust  in  damp  atmospheres. 

The  resistance  shown  in  the  illustration  consists  of  spirals 
of  a  suitable  conductor  wound  upon  cylindrical  supports. 
These  support'are  made  of  metal  tube  covered  with  micanite 
insulation,  over  which  a  layer  of  sjft  asbestoi  is  placed  in 
ord  r  to  keep  the  spirals  in  position.  The  metal  tubes  are 
mechanically  fitted  to  the  case,  and  are  thus  earthed,  and  it 
is  found  that  the  micanite  acts  as  a  thoroughly  good  and 
permanent  insulator  under  these  circumstances.  Originally 
the  tubes  were  mounted  on  porcelain  insulators,  but  it  was 
found  that  this  precaution  was  unnece  sary.  The  arrange- 
ment now  adopted  provides  for  thorough  mechanical  fixing, 
and  at  the  same  time  for  longitudinal  expansion  of  the 
tubes  under  heat.  Any  tube  can  be  removed  without  dis- 
turbing the  others,  and  any  connection  can  be  made  without 
interfering  with  the  rest  of  the  arrangement.  No  solder  is 
used,  and  as  the  tubes  promote  a  species  of  chimney  draught, 
thorough  cooling  of  the  resistances  is  obta  ned,  and  it  is 
evident  that  there  are  no  concealed  or  hidden  accumulations 
of  heat.  These  tube  resistances  which  have  been  developed 
under  the  most  stringent  conditions  of  practice  are  fixed 
either  with  the  tubes  vertical  or  with  the  unit  made  flat 
wiih  the  tubes  horizontal,  and  when  in  the  latter  position  it 
is  found  preferable  to  place  the  tubes  so  that  their  axes  lie 
parallel  with  the  direction  of  movement  for  travelling 
cranes  and  simihr  positions,  so  as  to  give  a  better  draught 
through  the  tubes.  Total  enclosure  reduces  the  rating  of 
the  resistance  by  about  one-third,  and  if  they  have  to  be 
banked  in  tiers  as  much  space  as  possible  must  be  given 
betwojn  the  banks  in  order  to  keep  the  heat  dispersion  factor 
as  high  as  possible. 


28 


THE    ELECTKICAL    REVIEW.     [Voi.7r,.   no.  !,!•;«,  januaey  i,  i9ie 


In  concluding  the  above  brief  survey  of  modern  methods 
of  electrical  crane  control,  it  must  be  emphasised  that  no 
attempt  has  been  made  to  cover  the  whole  of  the  field 
of  British  practice,  as  this  would  be  an  almost  impossible 
task,  in  view  of  the  enormous  amount  of  attention 
which  has  been  paid  in  recent  years  to  this  important 
branch  of  electrical  engineering.  Enough  has,  however, 
been  sa'd  to  show  that  the  work  has  been  fully  specialised, 
and  that  some  important  developments  have  taken  place 
in  recent  times. 


THE    PROMOTION    OF    THE    ELECTRICAL 
TRADE. 


(.Concluded from  page  8J4,  Vol.  75.) 

Mr.  H.  M.  Sayers.  speaking  from  a  number  of  years'  experi- 
ence m  Portugal,  Spain  and  Brazil,  furnished  some  useful 
information  concerning  work  in  the  last-mentioned  countiy 
where  he  was  engaged  as  engineer  to  a  lighting  and  traction 
company.  His  company,  he  said,  was  not  anxious  to  cany 
out  installation  work,  but  it  had  to  do  so  to  a  certain  extent. 
1  he  greater  part  of  the  work  was  done  by  contractors  repre- 
sentmg  German,  North  American  and,  to  some  degree  Eng- 
hsh  manufacturers.  The  Americans  and  Germans  were  very 
successful  m  obtaining  installation  work  and  orders  for  some 
large  and  small  machinery  and  accessories,  the  principal 
reason  bemg  that  their  agents  are  resident  personal  repre- 
sentatives. Brazilians  like  to  see  and  converse  with  the  men 
to  whom  they  give  orders;  to  feel  that  thev  are  friends  upon 
whom  they  can  rely  and  who  are  able  to  speak  the  language 
correctly  and  fluently.  In  making  this  stat<.ment  the  speaker 
confirmed  the  views  expressed  recentlv  in  the  c/ilumns  of  an 
ergmeenng  contemporary,  and  since  confirmed  bv  German 
advices  from  New  York.  No  doubt  had  time  peniiitted,  Mr 
Sayers  would  have  been  able  to  have  informed  the  meeting 
that  not  only  Brazdians,  but  also  the  Argentines  and  othe? 
races  in  South  America,  attach  great  value  to  the  social  side 
of  business,  and  never  expect  business  to  be  discussed  at  the 

Sfif  ^r7^''',;-.?':u'"'°"''^'  moreover,  perhaps  have  been  able 
fo  say  that  whilst  this  question,  which  is  exceedingly  import- 
ant froni  the  point  of  view  of  South  Americans,  is  scarcelv 
taken  into  consideration  by  the  North  Americans  in  endeavour- 
ing to  do  business  with  the  South,  the  Germans  had  made  a 
special  study  of  accommodating  themselves  to  the  wishes  and 
customs  of  the  Southerners  in  this  direction.  Passing  on  from 
^^'e'fer'p^r*'!?'  ""'  learn  from  the  speaker  that  the  Brazilians 
piefer  English  correspondence  t<.  bad  Portuguese,  as  thev  can 
%tJT  xTll  translated,  whereas  they  laugh  at  the  latter. 
1-he  market  there  which  requires  personal  resident  reprein^ 
tatives  IS  goo<l,  and  south  of  Rio  electricity  is  being  supplied 
both  m  l.rgc  and  small  t«wns  in  consequence  of  the  abundant 
water  ix^wer  available.  Most  of  the  work  in  the  large  towns 
has  been  done  by  North  Americans,  and  neariv  all  the  supph 
IS  three-pha.se^the  arrangements  being  according  to  .\,nei?can 
standards..  The  grant  of  extended  credit  as  given  by  the 
£!^l"'  °''*  necessar>-.  Certain  American  firms  have  done 
good  business,    and  they   are  not  in  the   habit   of  givinc  as 

wI'.hI'*  ''  *.^'  ^'^!:5°'^°^  t"*^  *«  ^^'^  ^^y  be  added  a  New 
lork  statement,  whether  it  be  right  or  wrong,  of  the  Ameri- 

davs^'^TtT  ^r"-  '''^''  '^^^^h  .or  payment  at  the  end  of  30 
?  -ft  w  il'  '^o^^T^'"'  "noertam  whetbei-  this  solely  applies 
^uth  Mr  Z7^''^'V'  ''^  ^°f'"''?^  transactions  with'^the 
that  BrnHllnn  t5  ^  ^"""^^  '*  ^°°'^  ?°'°'  '"'^^'^  ^^  explained 
tbat  Biazdian  Portuguese  is  somewhat  of  a  dialect  and  that 
catalogues  and  other  Uferary  mattr  must  be  prepared  in 
technical  Brazilian-Portuguese.  The  catalogues  should  have 
a  technical  style  to  a  much  larger  extent  "than   in  England 

nnd  T^F"^^'^''lfT''\'''\  ^°'  ^■^«*'^"«'^.  '""tor,  switeh™ 
and  starter,   should  be  all  placed  together,  so  that  intending 

rtreT'li"?'^  '^  ^'^^^  *^y  ^^^  '"  r^y  without  refennl 
W    tUiee   lists.      Turning    to   the   ci^.tic    ronHitinr,<:   nf   tht 

countiT,  the  speaker  stated  that  a  t-  ange  of  emperature 
exists,  and  the  only  difficulty  he  had  '  -,k1  in  British Zna^itu, 
was  in  respect  to  transformers,  n  Nvas  imMssfble  fo?  him 
to  procure  small  (pole  line)  Britis):  transfoXs  which' weS 
he  Unt'^'st^f  *'^'^^,»>f-  therefore,  to  be  obtain^  f"om 
fi     ,V "'?*'''  ftates      Most  of   the  transformers  have    to   bear 

f^  on'Thl^'th  °^  *^1'  ^'"°  °°  '^^  "'^^  ^''^'^  and  heav^  la'n- 
tall  on    the  other.      In   some  ca.ses,    the  speaker  concluded 

fud^finin^'T''  '^,^«  .heavy  but  the  people  review  in  i 
and  fittings  to  suit  their  conditions  ^ 

,rn;^;  ^'"^■^''^'^"D  Swan,  who  is  associated  with  one  of  the 
motor-car.  manufacturing  companies,  remarked  that  if  elec 
ncal  engineers  found  it  necessa.ry  to  charge  a  higher  price 
reason  T^'tl"'"^'  '"^  ^°"*  the  business,  there  must  be  Lme 
ih^Tii  f  f  f  ?'J^'".  re^ui'-ed  by  the  former  was  higher 
than  that  of  the  latter  it  should  be  cut  down  so  as  to  se?urP 


If  the  British  firms  intended  to  make  money  they  must 
produce  goods  at  the  right  price  and  they  must  employ  up-to- 
date  methods,  and  the  salesman  must  be  able  to  convince  and 
satisfy  irrespective  customers  that  they  have  the  best  manu- 
factures to  offer  them. 

Mr.  J.  E.  Kingsbury  expressed  the  opinion  that  salesman- 
ship was  ouly  one  degree  removed  from  statesmanship.  It 
might  be  that  electrical  firms  did  not  understand  their  busi- 
ness, but  the  trade  had  suffered  from  drawbacks  in  the 
eighties,  to  which  Mr.  Scholey  had  referred,  although  Ger- 
many and  the  United  States  had  been  free  from  such  dis- 
advantages. As  to  the  special  conditions  which  it  was  sought 
to  have  brought  about,  the  speaker  could  .see  no  real  possi- 
bility of  suggesting  anything.  English  business  men  were 
as  good  as  any,  and  the  spe:iker  had  known  many.  It  was 
possible  that  English  financiers  had  got  into  a  groove.  In 
France  and  Germany  there  was  a  financial  link,  and  it  was 
jxissible  that  that  was  a  link  which  they  ought  to  interpose 
with  advantage.  The  electrical  business  was  not  in  a  bad 
way,  and  individual  enteiTirise  might  be  as  effective  in  that 
as  in  other  branches.  The  speaker  doubted  whether  there 
was  a.  better  example  of  faith  or  enterprise  than  the  work  of 
the  English  submarine  cable  pioneers,  and  all  they  needed 
now  was  the  same  faith  in  individual  enterprise,  leaving  alone 
adventitious  aids,  and  there  would  be  no  occasion  for  pessimism 
as  to  the  future. 

Mr.  P.  R.  Jones  detecte<l  in  the  <ibservations  of  the  last 
speaker  the  sentiment  that  what  hud  been  done  in  the  past 
could  be  done  again.  The  conditions,  however,  had  changed. 
Germany  had  been  erected  during  the  past  forty  years.  The 
difference  was  that  to-dny  they  had  Germany  on  one  side  and 
the  United  States  on  the  other — progressive  nations,  highly 
trained,  and  real  competitors  in  the  business-field.  If  that 
comi^etition  was  to  be  coped  with  it  must  be  met  by  some- 
thing real,  practical  and  tangible.  If  they  had  the  basis  to 
sell  there  was  nothing  to  prevent  their  goods  from  gaining  the 
respect  to  which  they  were  entitled.  If  they  were  real  sales- 
men they  would  only  get  the  price  equal  to  that  which  their 
competitors  received  for  inferior  goods,  but  they  should  satisfy 
custoiiie-.s  that  when  they  paid  '2o  per  cent,  more  they  secured 
a  better  service. 

Mr.  E.  J.  Pox  stated  that  so  far  as  his  knowledge  of 
machinery  was  concerned  the  picture  jiainted  by  Mr.  Scholey 
was  none  too  gloomy.  The  finu  where  he  was  employed  found 
occupation  for  1.5,000  w-orkraen.  The  engineering  trade  sold 
through  travellers  and  tradesmen.  One  of  the  principal 
points  they  had  appreciate<.l  was  that  different  types  of  sales- 
men were  required  for  the  different  classes  of  material  to  be  sold. 
The  electrical  industiy  was  to  a  large  extent  outside  of  ordin- 
ary considerations  of  jirice.  In*  the  past  manufacturers  had 
had  to  compete  with  conditions  in  Germany  which  were 
entirely  artificial.  If  a  nation  like  Germany  was  able  to  and  did 
grant  heavy  subsidies  on  the  expnt  of  machineiy,  it  stood  to 
reason  that  that  system  was  benefiting  exports.  Mr.  Fox,  who 
referred  further  to  subsidies,  is  obviously  mistaken.  There 
are  not  Government  subsidies  on  exports  of  machinery.  The 
ouly  Government  subsidies,  if  they  can  be  so  called,  have  been 
very  low  raihvay  rates  for  the  transport  of  export  manufac- 
tures in  general  to  the  coast,  and  veiy  low  combined  rad  and 
shipping  rates  to  the  Levant  coast,  and  perhaps  to  certain 
other  countries.  The  speaker  evidently  had  in  mind  private 
export  bounties  granted  by  trade  syndicates  on  coal  and  coke, 
pig-iron,  semi-fini.shed  steel  and  joists  used  in  the  production 
of  complete  manufactures  for  the  export  markets.  Leaving 
this  particular  point,  Mr.  Fox  proceeded  to  remark  that  Ger- 
many was  primarily  a  fighting  nation  and  needed  a  large 
army.  It  was  cheaper  for  her  to  maintain  a  large  army  em- 
ployed in  industries,  and  the  countiy  sub.sidised  those  indus- 
tries in  retmm  for  maintaining  a  large  reserve  anuy  to  be 
called  upon  when  required.  The  Gennan  industrial  banks  had 
a  great  deal  to  do  with  the  export  trade,  and,  indirectly,  they 
had  been  responsible,  in  the  speaker's  opinion,  for  bringing 
together  various  small  firms  and  re.solving  the  industry  into 
two  or  three  large  groups.  But  surely  the  facts  are  otherwise. 
Is  it  not  more  correct  to  say  that  the  large  firms  have  destroyed 
tlie  competition  of  the  smaller  firms,  except  the  special  works; 
that  this  policy  of  economic  extermination  has  not  yet  been 
brought  to  a  close;  and  that  the  siiecial  works  have  been  com- 
plaining for  the  past  few  years  of  the  continued  monopolistic 
tendencies  of  the  large  groups?  .■^s  small  firms  cannot  com- 
pete economically  ^vith  huge  makers,  Mr.  Fox  asked  why 
the  30  firms  should  not  combine  into  two  or  three  groups. 
It  was,  however,  extremely  difficult,  and  the  vested  interests 
were  so  divergent  that  it  was  almost  impossible  to  bring  them 
together.  The  speaker  said  they  themselves  were  to  blame 
to  some  extent,  and  would  continue  blameworthy  if  they  did 
not  realise  that  they  must  co-operate,'  and  he  entered  a  pro- 
test against  Gennan-owned  companies  being  allowed  to  'trade 
under  the  title  of  English  companies. 

Mr.  Mc.\lpin,  who  entertained  the  meeting  with  two  or 
three  events  from  his  Colonial  experience,  said  that  he  pro- 
ceeded to  one  of  the  eastern  colonies  a  few  years  aco  to  report 
on  the  development  of  lighting  and  |iower.  .^lthou,ch  noth- 
ing had  been  said  of  his  intended  visit,  he  had  scarcely  been 
in  the  colony  a  week  before  the  managing  director  of  one  of 
the  largest  (Gierman  companies  came  on  the  scene.  Having 
arrived,  he  set  to  work  and  laid  the  foundation  for  the  cap- 
ture of  bu,siness:  he  obtained  it,  and  the  bulk  of  the  work 
went   to  Germany.     Just  before  the  speaker's  arrival  in   the 
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colony  a  concession  had  been  granted  for  the  construction  of 
railways  throughout  the  State.  No  British  firms  sent  out  a 
representative,  but  two  German  manufacturers  did  so,  and 
they  secured  the  whole  of  the  trade.  In  a  second  colony,  the 
local  authorities  were  induced  to  get  quotations  for  machinery 
from  Enghmd,  and  they  eventually  placed  their  order,  which 
was  for  oil  transformers,  with  a  shipping  house.  The  latter 
divided  the  order,  local  quotations  being  obtained  for  lubri- 
cating oil.  In  due  course  the  transformers  arrived  and  were 
put  together,  being  nearly  ruined,  but  were  eventually  found 
to  be  of  insufficient  margin  to  stand  the  blazing  sun.  The 
remainder  of  the  orders  of  that  description  went  to  Germany. 
The  third  instance  related  to  another  Colony  where  arc  lamps 
were  required  for  railway  lighting  purposes.  It  was  found 
that,  owing  to  cripj-ling  the  poisition  of  the  lamps  in  the  lan- 
terns, the  light  only  spread  over  a  space  of  about  16  ft. 
diameter.  That  would  be  a  small  matter  in  England,  but  it 
was  simply  fatal  7,000  miles  from  the  base  of  supplies.  Mr. 
Scholey  had  said  they  could  not  compete  with  the  Germans 
in  motors,  but  the  speaker  did  not  know  the  reason.  Never- 
theless, he  had  a  case  in  point  where  a  firm  who  made 
electrical  cranes  used  to  purchase  the  motors  from  an  English 
firm,  but  the  prices  increased  instead  of  decreasing.  The 
crane  makers  then  established  a  new  branch  and  made  then' 
own  motors,  finding  out  at  the  end  of  twelve  months  that  the 
cost  was  one-half  of  what  they  had  been  accustomed  to  pay 
as  buyers. 

Mr.  T.  C.  Elder  remarked  that  the  electrical  firms  were 
always  selling  to  expert  buyers — or  to  those  who  believed  they 
were  expert  buyers.  In  many  cases  the  purchaser  drew  up 
the  specification  and  told  the  maker  not  only  what  he  wanted, 
tut  also  how  it  was  to  be  made.  When  sales  manager  fsr  a 
leading  company  several  years  ago,  they  had  a  first  introduc- 
tion to  .i^nierican  methods.  The  case  was  that  of  tenders  for 
the  plant  for  a  Ijondon  borough  council,  to  which  his  company 
had  delivered  similar  plant  three  years  previously.  The  price 
quoted  in  a  contract  tor  about  a  total  of  £3,000  was  £5  higher 
than  the  lowest  tender.  The  borough  electrical  engineer  said 
he  would  be  delighted  to  have  the  machines,  but  that  it  would 
be  useless  to  put  before  the  council  anything  other  than  the 
lowest  tender.  The  speaker  went  to  see  the  chairman  of  the 
•committee,  whom  he  found  in  a.  public-house.  The  case  was 
put  before  him,  but  the  chairman  said  that  they  could  do 
nothing  but  accept  the  lowest  tender.  If  they  did  otherwise, 
the  chairman  declared,  he  would  be  accused  of  having  been 
•corrupted.  Mr.  Elder,  whose  office  had  been  invaded  by  the 
advocates  of  American  methods,  who  told  him  they  could  sell 
goods  for  him,  put  this  borough  council  case  before  one  of 
these  expeit.s.  The  latter  did  not  know  what  remedy  to  sug- 
gest, but  eventually  said,  "  1  think  you  might  work  the  Press." 
The  difficulty,  however,  the  speaker  stated,  was  that  if  the 
Press  w-as  worked  in  regard  to  one  municipality,  the  firm 
would  be  black-listed  throughout  the  countiy.  His  company 
•did  not  receive  the  order.  Turning  to  another  question,  the 
speaker  observed  that  no  attempt  had  been  made  in  this 
oountrj'  to  arouse  public  enthusiasm  in  the  spread  of  elec- 
tricity. In  the  United  States,  however,  the  sum  of 
.d£200,000  was  subscribed  some  time  ago  by  makers  to 
■"  enthu-se  "  the  public,  but  British  industry  did  nothing  of 
the  kind.  The  Institution  of  Electrical  Engineers  took  no 
cognisance  of  business,  and  repeatedly  refused  to  do  so.  The 
great  difficulty  arose  from  financial  weakness,  but  they  had 
not  the  money,  and  the  speaker  did  not  see  how  they  would 
get  it  without  some  form  of  Protection.  The  electrical  industiy 
was  one  of  the  best  in  Germany.  When  travellers  left  that 
countrj-  they  had  the  financial  power  of  German  banks  and 
the  diplomatic  support  of  the  Government,  but  British  travel- 
lers had  nothing  of  the  .sort,  and  the  result  was  foreseen. 

The  meeting  concluded  with  a  few  observations  made  by 
the  intro<lucer  of  the  subject  discussed. 

It  may  be  well  to  explain  that  the  German  banks  which 
finance  electrical  enterprise  nominate  their  own  representatives 
on  the  boards  of  directors  of  manufacturing  and  other  com- 
panies which  they  finance,  and  that  the  great  financial  strength 
which  they  possess  confers  upon  the  banks  concerne<l  much 
greater  powers  than  are  repre.sented  by  the  two  or  three  direc- 
torships which  they  hold  in  each  instance.  In  those  cases  where 
the  batiks  take  over  a  large  block  of  shares  or  bonds  (loans) 
there  is.  naturally,  no  intention  of  retaining  them  any  longer 
than  is  necessary.  If  no  market  exi.sts  on  the  Berlin  Bourse  one 
is  soon  created  aftiT  the  Bourse  Oimmittee  has  sanctioned  the 
introduction,  and  the  Bourse  repre.sentativos  of  the  banks  as 
a  general  rule  soon  dispose  of  the  paper,  leaving  the  banks 
in  possession  of  their  commissions  and  profits  on  the  trans- 
actions. Tliese  observations  apply  both  to  single  operations 
and  to  those  of  an  underwriting  character,  so  that  any  elec- 
trical company  which  is  backed  by  a  pood  institution  has  no 
difficulty  in  the  flotation  of  fresh  capital. 


TRADE    STATISTICS    OF    AUSTRALIA. 


Piifoiit.s   and    Alien    Kneniies.— .Application   for   the 

avoidance  or  suapension  of  Letters  Patent  Ni).  5,198|.)8,  granted  to 
Miele,  for  metallio  coating  on  metal  articles,  has  been  lodired  by 
Messrs.  W.  T.  Henley'd  TeleRraph  Works  Co.,  L'd.,  and  the  date 
of  heatingr  has  b-en  fixed  for  January  lllh,  1915. 


The  following  figures,  showing  the  imports  of  electrical  and 
allied  goods  into  Australia  during  the  year  1913,  are  taken 
from  the  recently-issued  official  trade  statistics;  the  figures  for 
1912  have  been  given  for  purposes  of  comparison  and  notes  of 
increases  or  decreases  have  been  added.  Attention  has  before 
been  called  to  the  footing  w-hich  the  United  States  has  gained 
in  the  trade.  Although  amongst  the  figures  now  under  review 
there  are  some  noticeable  declines  in  the  United  States'  share, 
these  are  not  imiwrtant  when  considered  in  relation  to  the 
general  dechne. 

1912.         1913.  Inc.  or  dec. 

Gas  and  oil  engines. —  £  £  £ 


Prom  United  Kingdom     ... 
,,      United  States 

,,      Germany        

.,      Other  countries 

127,000 

37,000 

3,000 

8,000 

148,000 

38,000 

2,000 

4,000 

-1- 
+ 

21,000 
1,000 
1,000 
4,000 

Total        

175,000 

192,000 

-i- 

17,000 

Portable  and  traction  engines 

:.— 

From  United  Kingdom 
,,       United  States 
,,      Other  countries 

121,000 
50,000  ■ 

87,000 

56,000 

2,000 

145,000 

+ 

34,000 
6,000 
2,000 

Tbtal 

171,000 

26,000 

Dynamo    electric  machines 
formers,  coils,  etc. — 

u]i    to     200     h.p.. 

static 

trans- 

From  United  Kingdon 

,,      Germany       

..     Italy    

,,      Sweden           

,,      United  States 
,,      Other  countries 

186,000 

50,000 

10,000 

4,000 

113,000 

8,000 

371,000 

168,000 

48,000 

5.000 

9,000 

1.54,000 
9,000 

+ 

+ 
+ 

+ 

18,000 
2,000 
5,000 
5,000 

41,000 
1,000 

Total        

393,000 

22,000 

Dynamo  electric  machines  over  200  h.p. 

and  part 

's. — 

From  United  Kingdom     ... 

,,      Germany        

,,      United  States 

30,000 

2,000 

18,000 

56,000 

3,000 

10,000 

+ 
-1- 

26,000 
1,000 
8,000 

Total        

Regulating,    starting    and 

From  United  Kingdom     .. 

,,      Germany        

,,      United  States 
Other  countries 


50.000       69,000      + 
controlling  apparatus. — 
26,000        26,000 


8,000 

50,000 

1,000 


7,000      — 
39,000     — 
1,000 


19,000 


1,000 
11,000 


Total 

85,000 

73,000 

— 

12,000 

Coal-cutting  machines. — 

From  United  Kingdom 
,,      United  States 
,,      Other  countries 

2,000 

13,000 

1,000 

16,000 

1,000 
19,000 
1,000* 

21,000 

+ 
-i- 

1,000 
•   6,000 

Total 

5,000 

•] 

From  Geiinany. 

Earth    and   rock  cutting, 

excavating,  e 

tc,  machines.— 

- 

From  United  Kingdom 
Germany 
United  States 
Other  countries 

35,000 
6,000 
8,000 
1,000 

50,000 

31,000 

7,000 

18.000 

'  2,000 

+ 

+ 
+ 

+ 

4,000 

1,000 

10,000 

1,000 

Total 

58,000 

8,000 

Rotary     and     percussive 

rock    drills.- 

- 

Prom  United  Kingdom 
.    ,,      United  States 
,,      Other  countries 

5,000 

23,000 

2,000 

:30,000 

3,000 

28,000 

1,000 

+ 
+ 

2.000 
5,000 
1,000 

Total 

32,000 

2,000 

Machine   tools. — 

From  United  Kingdom 
,,      Germany 
„      United  States 
Other  countries 

81,000 

17,000 

55.000 

5,(XW 

78,000 

ll,0t10 

55.000 

4,000 

— 

3.000 
6,000 

1,000 

Total 

158,000 

118,000 

10,000 

Steam    turbines,     economiscrs,    superh, 

caters,  etc 

;.— 

From  United  Kingdom 
,,      Germany 

I'nited  States 

61,000 
4,000 
5,000 

70,000 

92,000 

11,000 

5,000 

108,000 

+ 
+ 

-1- 

31,000 
7,000 

Total        ...        . 

38,000 

Electroliers,  gasoliera,  etc. 

.— 

From  United  Kingdom    . 
Germany 
„      United   States 
,,      Other  countries 

37,000 
2,0<T0 
2,000 

36,000 
3,000 
2.000 
1,000 

+ 
+ 

1.000 
1,000 

1,000 

Total 


41,000        4-2,000      -I- 


1,000 
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Mofive    power    machinery 

Prom  United   Kingdom    .. 

France  

Germany        

Sweden  

Switzerland 
United   Sta.tea 
Other  countries 


1912.         1913.  Inc.  or  dec. 

£  £  £ 

not  eheivhere   included. — 

+ 


260,000 

10,000 

■2'2,0(K1 

6,000 

13,000 

103,000 

6,000 


263,000 

5,000 

20,000 

5,000 

80,000 

4,000 


3,000 
5,000 
2,000 
6,000 
8,000 
23,000 
2,000 


Totil        420,000      377,000     —  43,000 

High-speed  recipTOcating  steam  engines     for   coupling  or 

coupled  to  electric  generators  or  pumps. — 

From  United  Kingdom     ...         21,000       26,000      +  5,000 

Electric  fittings,  switches,  fuses  and  lightning  arresters. — 

From  United  Kingdom    ...         45,000        51,000      +  6,000 

.,      Germany       10.000        11,000      +  1,000 

„      United  States          ...          19.000        16,000      —  3,000 

„      Other  countries      ...           4,000         3,000      —  1,000 


Total        78.000        81,000      +  3,000 

Electrical    and    gas    appliances  not  included  elsewhere. — 


From  United  Kingdom    ...  130,000  90,000  — 

Denmark        8.000  10.000  + 

Germany        47,000  .55,000  + 

Holland          8,000  10,000  + 

United  States         ...  45,000  .36,000  — 

Other  countries      ...  8,000  10,000  + 

Total       240,000      211,000      — 

Lamps  and  lampware,  and  incandescent  mantles. — 

Prom  United  Kingdom    .. 

,,      Germany        

,,      United   States 
,,      Other  countries 

Total        

Rails,  fishplates,  etc. — 

Prom  United  Kingdom    .. 

„      Belgium         

,,      Germany       

,,      United  States 
Othex  countries 


40,000 
2,000 
8,000 
2,000 
9,000 
2,000 

35,000 


84,000 
49,000 
53,000 
13,000 

57,000     - 

41,000     - 

47,000      - 

9,000      - 

-       27,000 
8,000 
6,000 
4,000 

199,000 

154,000      - 

-       45,000 

845,000 
12.5,000 

90,000 
215,000 

25,000 

1,045.000      +      200,000 

12,000      —      113.000 

57,000      —       33,000 

168,000     -       47,000 

—        —       25,000 

Total       1,300,000   1,282,000 

Telephone     switchboards     and    appliances. — 


18,000 


From  United  Kingdom    ... 

58,000 

47,000 

— 

11.000 

,,      Belgium         

19,000 

25,000 

+ 

6,000 

,,      Germany       

6,000 

7,000 

+ 

1,000 

„      Holland          

3,000 

— 

— 

3,000 

Sweden          

44,000 

46,000 

+ 

2,000 

„      United  States 

30,000 

47.000 

+ 

17,000 

Other  countries 

5,000 

2,000 
174,000 

+ 

3,000 

Total        

165,000 

9,000 

Wire,  iron   and  steel. — 

From  United  Kingdom    ... 

113.000 

89,000 

. — 

24,000 

Germany       

299,000 

327,000 

+ 

28,000 

,,      United  States 

304,000 

219,000 

— 

85,000 

Other  cormtriea 

8,000 

5,000 

3,000 

Total        

724,000 

640,000 

84,000 

Accumulators,  carbons,  measuring     and 

recording 

instru- 

ments,   arc  lamps,  etc. — 

From  United  Kingdom    ... 

587,000 

109.000 



478.000 

,,      Germany       

59,000 

43,000 



16,000 

„      United  States 

14,000 

11,000 

— 

3,000 

„      Italy     

9,000 

— 



9.000 

,,      Other  conn  tries 

8,000 

4,000 

— 

4,000 

Total           •677,000  167,000  —     510,000 

'Included  Gable  and  Wire   (covered)  in  1912. 

Wire   [copper). — 

From  United  Kingdom    ...  —  175.000  — 

.,      Belgium         —  7,000  — 

,.      Germany       —  19.000  — 

,,      United  States         ...  —  11,000  — 

Other  countries      ...  —  1,000  — 


Total       •  213,000 

•  Not  shown  separately  in  1912. 


1912. 


1913. 


Inc.  or  dec. 


Electric    heating    and    cooking 

From  United   Kingdom    ... 
,,      United   States 
Other  countries 


£  £ 

appliances. — 
3,000         6,000 


1,000 
1,000 


3,000 
1,000 


+ 
+ 


Totiil        

Cable  and  wire  (covered).- 

From  United  Kingdom    .. 

Germany        

Italy     

United  States 
Other  countries 


5,000       10,000      + 


554,000 

56,000 

•2,000 

20,000 

5,000 


3,000 
2,000- 


5,000 


Total        •  637,000 

•Included   with   Accumulators,  etc.,  in  1912. 


Arc  lamp  carbons. — 

From  United  Kingdom 
,,      Germany 
,,      Other  countries 

Total 


1,000 

18,000 

1,000 


17,000 
1,000 


20,000       18,000 


1,000 
1,000 


8,000 


ELECTRIC    BELL    SIGNALLING    IN 
COLLIERIES. 


By  THOS.  G.  WATTS,  B.Sc. 


(Abstract  of  paper  published  in  the  PROCEEDINGS   of   the 
SoDTH  Wales  Institute  of  Engineers,  Nov.  -JAth,  1914.) 

Mr.  R.  'V.  Wheeler,  Chief  Chemist  to  the  Explosions-in- 
Mines  Committee,  m  a  series  of  experiments  on  the  igmtion. 
of  methane  and  air  mixtm'es  by  elecUic  bells,  has  proved  that 
the  inductance  of  the  circuit  is  of  prune  importance  in  deter- 
mimng  whether  the  flush  produced  on  breaking  the  circuit 
can  Ignite  an  explosive  mixture,  and  that  the  amperage  of  the 
current  is  of  more  importance  thaji  the  Voltage.* 

Ur.  Wheeler  made  the  general  conclusion  that :  "  K  the  cur- 
rent flowing  round  the  signalhng  circuit  could  be  reduced  beiow 
0.30  amperes  by  introducing  suitable  non-inductive  resistances^ 
there  would  be  little  risk  of  ignition  by  break  flashes  below 
25  volts  pressure.  'Ihe  use  of  Leclanche  ceUs,  therefore,  owing 
to  their  high  internal  resistance,  should  afford  greater  com- 
parative safety  than  the  use  of  dry  batteries." 

With  a  view,  not  so  much  of  determining  the  scientific 
features  of  electric  spark  ignition  of  explosive  gaseous  mixtures, 
as  to  find  some  safe  system  of  beU  signalhng  for  underground 
use,  experiments  were  commenced  at  the  laboratory  at  the 
Great  Western  CoUiery  (io.'s  Maritime  Coke  Works. 

The  investigations  were  directed  to  determining  two  points, 
viz.  : — (1)  The  ignition  of  mixtures  by  the  spark  at  the  con- 
tact breaker  of  the  bell.  (2)  The  ignition  by  the  spark  at  the 
circuit-closing  contact,  which  may  be  at  any  point  on  the  line. 

A  set  of  experiments  were  made  by  which  it  was  determined 
that  the  most  explosive  mixture  of  the  coke-oven  gas  used 
was  15.7  per  cent,  gas  ajid  84.3  per  cent.  air.  The  gas  was 
analysed  and  found  to  contain  hydrogen,  45.50  per  cent. ; 
methane,  29.50  per  cent. ;  nitrogen,  20.01  per  cent. 

Attention  should  be  given  to  the  large  hj'drogen  and  meth- 
ane contents.  All  the  further  experiments  were  performed 
in  a  mixtm'e  of  this  quality. 

Using  similar  methotls  with  methane,  experiments  were  made 
to  determine  the  relative  ease  of  ignition  of  explosive  mixtures 
of  oven  gas  and  methane  by  the  spark  at  the  contact  breaker 
of  an  ordinai-y  unprotected  coUiery  bell.  It  was  found  that 
as  far  as  ignition  by  spark  is  concerned,  coke-oven  gas  and  air 
mixtm'es  in  explosive  proportion  are  more  easily  ignited  thao 
methane  and  air  mixtures;  and,  as  a  rider  from  this  state- 
ment, that  any  system  which  proves  to  be  safe  in  coke-oven 
gas  and  air  mixtures  is  absolutely  safe  in  methane-air  mix- 
tures. 

Experiments  were  also  made  to  determine  the  relative  ease 
of  ignition  of  explosive  mixtures  of  oven  gas  and  methane  by 
spai-ks  at  a  point  of  closing  the  circuit  on  the  line;  colliery 
bell  outside  chamber,  "knocking  wires"  inside,  contact  made 
by  rubbing  wire  with  right  angle  bend  against  fixed  wire. 
These  experiments  point  to  the  fact  that  there  is  a  real 
danger  in  electric  beU  signalling  underground  if  gas  is  pre- 
sent to  an  explosive  extent  at  the  point  of  making  and  break- 
ing circuit,  and  that  systems  of  signalling  with  unprotected 
bells  and  the  ordinary  method  of  circuit  closing  with  a  knife 
or  other  tool  across  galvanised  wires  are  distinctly  unsafe  in 
parts  of  a  mine  where  gas  is  liable  to  occur. 

•These  experiments  were  fully  reported  in  the  Electeical 
Eeview  of  July  31st,  1914,  p.  191. 
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Attempts  were  then  made  to  find  some  system  which  was 
sate  in  oven  gas  and  air  mixtmes,  this  bemg  a  criterion  of 
absoluttT  safety  in  inethane-air  mixtui'es. 

The  first  attention  was  directed  to  the  bell.  If  by  any 
means  gaseous  mixtiues  could  be  excluded  from  the  contact- 
breaker  of  the  bell  by  means  of  an  absolutely  flame-tight  cover, 
perfect  safety  in  this  direction  should  be  attained.  A  bell  of 
this  type  has  been  made  by  the  General  Electric  Company. 
The  electromagnets,  contact  breaker,  and  hammer  spring  are 
enclosed  in  a  cast-iron  case  fitted  with  a  cover,  which  is 
screwed  up  to  an  india-rubber  joint  between  face  and  face. 
The  motion  of  the  contact  breaker  is  conveyed  to  the  external 
hammer  by  means  of  an  attachment  passing  through  a  case 
filled  with  vaseline,  so  that  the  only  point  where  internal 
motion  is  conveyed  to  the  exterior  (which  debars  a  tight  joint) 
is  through  a  clot  of  vaseline  which  is  impervious  to  the  pas- 
sage of  air  or  gaseous  mixtures.  Whether  or  not  this  vasehne 
clot,  in  the  high  temperatures  sometimes  found  underground, 
would  run  out  and  so  leave  open  a  passage  for  gaseous  mix- 
tures to  enter,  remains  to  be  investigated,  and  further  experi- 
ments with  this  type  of  bell  are  still  to  be  carried  out.  Be- 
tween ten  and  twenty  experiments,  consisting  of  ringing  this 
bell  with  from  ten  to  fourteen  Leclanche  cells,  failed  to  produce 
the  explosion  of  a  15.7  per  cent.  ga«  (oven  gas)  and  air  mix- 
ture. The  order  of  things  was  then  reversed.  "Knocking 
wires "  of  the  type  mentioned  before  were  introduced  into 
the  circuit  with  the  aforementioned  bell  and  with  four  cells, 
and  an  immediate  explosion  occurred.  With  three  other  similar 
bells  ignition  was  brought  about  at  the  "knocking  wres " 
with  two  cells  and  three  cells  respectively. 

Adopting  the  principle  of  the  Ruhmkorff  coil  condenser — that 
is  to  say,  connecting  through  a  condenser  the  circuit  containing 
the  "make  and  break"  of  the  bell  used  in  the  first  series  of 
experiments,  which  ignited  the  mixture  of  oven  gas  and  air 
when  rung  by  four  Leclanche  cells — it  was  found  that  absolu- 
tely no  ignition  was  brought  about,  even  when  the  bell  was 
rung  with  twelve  Leclanche  cells. 

We  have,  therefore,  in  response  to  the  first  query  "What 
bell  is  safe  in  explosive  mixtures?  "  two  remedies.  One  is, 
as  stated  above,  a  flame-tight  beU;  the  second  an  ordinary 
bell  fitted  with  a  condensing  system  across  the  spark- 
gap.-  .\s  to  which  is  the  better  system,  several  points  arise  in 
distinct  favour  of  the  condenser-fitted  bell. 

1.  No  alteration  in  temperature  has  the  remotest  effect  on 
the  sparkless  condition  brought  about  by  the  condenser. 

2.  ITie  reduction  of  the  spark  to  zero  means  a  longer  life 
lo  the  platinum  contacts. 

3.  Any  bell  at  present  in  use  can  be  converted  into  a  safe 
bell  by  the  mere  introduction  of  a  ctmdenser  into  the  spark-gap 
circuit,   thus  avoiding  any  outlay  except  in  condensers. 

4.  No  amount  of  "  tampering  "  would  alter  the  effectiveness 
of  a  condenser-fitted  bell,  whei'eas  the  removal  of  the  outer 
casing  of  a  gas-tight  bell  immediately  destroys  its  effective- 
ness as  a  protected  bell. 

Attention  was  then  paid  to  the  lines  of  "knocking  wires." 
Three  bells — one  of  the  old  tj'pe,  two  others  of  the  closed 
gas-tight  type — were  respectively  coimected  up  through  a 
variable  battery  of  one  to  ten  cells  outside  the  chamber,  and 
the  circuit-closing  contact  fitted  inside  the  chamber.  Galvanised 
wire  was  fixed  through  one  side  of  the  chamber  and  rigid,  the 
other  a  piece  of  No.  8  S.W.G.  galvanised  wire  passing  through 
the  same  side  and  bent  at  right  angles  inside  the  chamber,  so 
that  by  a  half-turn  it  could  make  contact  with  the  fixed  and 
rigid  wire.  The  cells  were  put  in  circuit  one  after  another, 
and  explosions  took  place  even  with  only  two  cells  in  circuit. 

The  colliery  bell  (ordinary  type)  was  then  u.scd  with  a  con- 
denser in  the  contact  breaker  as  previously  described,  the  only 
alteration  in  result  being  that  five  cells  were  necessary  to 
produce  an  explosion  at  the  knocking  wires.  Working  on  the 
theory  that  as  a  condenser  connected  across  the  spark-gap 
of  the  bell  produces  a  safe-bell,  the  same  effect  should  be  pro- 
duced by  placing  a  condenser  across  the  "  knocking  wires," 
the  experiment  was  tried.  Although  with  the  same  bell,  igni- 
tion h.nd  occurred  with  two  cells,  no  ignition,  though  repeated 
time  after  time,  could  be  brought  about  by  the  two  galvanised 
wires  making  contact  with  a  condenser  acm.ss  them  and  ten 
Leclanche  cells  in  the  circuit.  .Apparently,  therefore,  the 
introduction  of  a  condenser  across  the  knocking  wires  had 
some  peculiar  physical  influence  on  the  spark ;  and  one  can 
only  conclude  it  to  be  a  matter  of  temperature. 

Before  this  could  be  accepted  as  a  safe  arrangement,  how- 
ever, conditions  had  to  be  brought  more  info  line  with  colliery 
conditions,  anil  so  the  method  of  making  contact  was  altero<l 
from  the  rubbing  of  two  galvanise*!  wires  for  making  contact 
to  that  of  a  file  making  contact  on  galvanise<l  wire.  Tlie  vari- 
able battei'y  was  worke<l  from  one  cell  to  two  cells.  Immo<!iately 
on  the  introduction  of  the  third  cell  an  explosion  ocx-urro<l. 
The  condensing  .system  was  incrca.sed  from  one  microfarad  by 
gradual  increments  to  ten  microfarads,  but  on  each  contact 
an  explosion  occun'ed  on  three  or  four  cells  being  introduced 
into  the  circuit  and  the  file  being  used  for  contact.  Tlie  file 
was  then  removed  and  the  contact  made  again  witli  the  gnl- 
yanisp<l  wires,  and  no  explosion  occurred  with  even  ten  cells 
in  the  circuit.  As  a  system  of  prevention,  the  condenser  across 
thf^  knocking  wires  is  by  these  results  proved  to  be  useless. 

The  only  other  outlet  occurring  to  the  mind  of  the  experi- 
menters was  the  introduction  of  relays.  Tliis  system  depends 
upon  the  completion  of  the  bell  circuit  by  the  action  of  a 
relay    worked   by  a  separate  circuit.     If.    therefore,  one  can 


operate  a  relay  by  means  of  so  small  a  cm-rent  as  to  render 
the  sparking  at  contact  so  mild  that  it  will  not  ignite  the  gas-air 
mixture  and  also  can  reduce  the  sparking  of  the  relay  contact 
which  closes  the  bell  circuit  to  an  inoperative  condition  as 
regards  explosve  mixture  ignition,  then,  by  the  use  of  this 
system  in  conjunction  with  a  bell  fitted  with  a  condenser,  we 
have  a  safe  system.  The  spark  made  by  the  relay  in  making 
contact  for  the  bell  circuit  is  entiiely  removed  by  putting  a 
condenser  across  the  two  ix)ints  of  stud  contact. 

A  system  such  as  above  suggested  was  then  connected  up. 
Each  part  was  tried  in  turn.  The  bell,  fitted  with  a  con- 
denser, was  put  in  series  with  a  variable  battery  and  10-ohm 
relay  contact.  The  lU-ohm  relay  was  for  the  time  being 
operated  by  two  cells  and  an  ordinary  bell  push. 

From  one  to  ten  cells  were  put  into  the  beU  circuit  in  turn 
and  the  bell  rung  by  the  relay.  No  explosion  occurred,  and 
the  beU  was  therefore  considered  safe. 

The  relay  itself  was  then  placed  in  the  chamber,  and 
actuated  by  an  external  push  to  ring  the  bell  (also  external) 
with  from  one  to  ten  cells  in  the  bell  circuit  in  turn. 

Though  a  distinct  spark  was  visible  at  the  platinum  contact 
of  the  relay',  no  explosion  occurred.  .A  condenser  was  then 
put  across  the  spark  gap  of  the  relay;  the  spark  disappeared 
and  no  explosion  occurred.  Finally,  the  two  "  knocking 
wires"  were  an-anged  as  before  in  the  chamber  (no  file)  so 
as  to  complete  the  relay  circuit  containing  a  variable  battel^ 
of  one  to  ten  cells  and  the  relay.  In  the  bell  circuit,  which  was 
external  to  the  chamber,  were  the  bell,  relay  contact,  and 
five-cell   battery. 

It  was  e\-ident  that  "with  a  relay  the  same  danger  of  igni- 
tion arose  as  with  the  bell,  for  with  three  cells  in  the  relay 
circuit  ignition  occurred. 

\  saving  clause  arises,  however,  in  that  the  10-ohm  relay 
could  be  operated  from  anywhere  in  a  pit  of  normal  size  by 
two  cells  only. 

.A  relay  was  then  obtained  with  ten  times  the  resistance — 
namely,  a  standard  gas-tight  G.E.C.  100-ohm  relay — and  the 
above  experiments  repeated.  No  explosion  took  place  until 
six  cells  were  used. 

The  additional  resistence,  therefore,  becomes  a  saving  factor. 
No  100-ohm  relay  requires  more  than  two  cells  to  operate  it, 
as,  averaging  13  ohms  resistance  to  the  mile  of  wire,  the 
relay  was  founid  to  be  operative  with  two  cells  even  when 
100  ohms  were  placed  as  resistance  in  the  relay  circuit.  We 
have  thus  a  satisfactory  and  operative  method  for  seven 
miles  of  wire. 

The  relay  is  .safe  in  a  coke-oven  gas-air  mixture  up  to  five 
cells,  so  that,  allowing  for  all  extraneous  resistance,  we  have 
an  absolutely  .safe  margin  for  working  even  with  four  cells, 
as  an  oven  gas-air  mixture  was  only  fired  by  six  cells  in  the 
circuit,  and  a  methane-air  mixture  would  not  be  fired  when 
the  relay  was  operated  by  six  cells. 

The  whole  system,  with  the  relay  circuit  containing  four 
cells  and  closed  by  a  file  contact  on  the  "  knocking  wires," 
the  bell  (condenser  fitted),  andTive  cells  in  the  bell-circuit,  and 
the  relay  itself  were  placed  in  the  chamber  in  a  15.7  per  cent. 
oven-gas  and  air  mixture.  .Although  hundreds  of  oontact.s 
were  made,  no  explosion  occurred. 

.As  there  is  no  necessity  to  use  more  than  three  cells,  there 
is  a  margin  of  three  cells  on  the  side  of  safety.  To  increase 
this  margin,  the  investigation  was  taken  a  little  further,  using 
the  suggestion  that  was  made  to  the  experimenters  of  intro- 
ducing a  metho<l  of  limiting  the  inductance  of  the  coils  of 
the  relay  by  introducing  a  shunt  across  the  relay  circuit.  A 
resistance  box,  containing  resistances  of  3.000,  2.000,  1,000 
ohms,  wa.s  placed  as  a  shunt  across  the  relay  circuit.  On  mak- 
ing contact  with  2,000  ohms  in  the  shunt  there  was  an  imme- 
diate diminxition  in  the  size  and  appearance  of  the  .spark  at 
the  contact  of  the  "  knocking  wires"  when  using  from  one  U^ 
ten  cells  to  operate  it. 

With  a  shunt  across  the  relay  terminals,  the  relay  is  safe 
with  ten  cells  in  circuit  in  an  oven-gas  mixture,  and.  there- 
fore, with  a  much  wider  margin  in  methane-air  mixtures. 
With  the  shunt  of  2.000  ohms  and  ten  cells  in  circuit,  hundreds 
of  contacts  were  made  and  no  explosion  resulted. 

The  system  described  is  safe  even  in  oven-gas  and  air  mix- 
tures, and  we  can  therefore  recommend  its  u.se  as  an  entirely 
safe  system  in  the  most  gas,sy  pits  that  can  be  selected. 

The  author  tenders  his  thanks  to  the  colliery  electrician  for 
the  use  of  apparatus  and  for  the  suggestion  of  using  a  relay. 


Tolonial  Trade. — The  Imperial  Ailvisory  Connril  of 
the  Inetitate  of  Indastry  and  ('immerce  has  been  conoiderinir  the 
best  means  of  aporoaohine  the  various  Dominion  Gnvemments 
with  a  view  to  abolishing  the  payment  of  licence  taxes  payable  by 
British  commercial  travellers  in  the  niminiona  and  Colonies,  and 
also  for  the  purpose  of  considering-  the  best  means  of  hrireinp 
about  the  standardisation  of  Company  Law  thron^rhont  Great 
Britain,  the  Dominions  and  Colnnieuin  order  to  facilitate  commerce 
within  the  Empire.  The  Cnun'-il  decided  that  a  memorandum 
should  be  drawn  up  by  the  Institute  after  consulting  with  the 
leading  specinlised  tr^de  ore-nniBfttinns.  and  ^hat  this  memorandnm 
be  submitted  to  the  Aeents  General  of  the  Dominions  and  Colonies 
for  enbmi^sion  to  their  respective  Governments. 
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OUR  LEGAL  QUERY  COLUMN. 


•■  Anxious  "  writes  :— "  I  should  be  glad  it  yon  could  enlighten 
me,  throngh  the  medium  of  your  'Legal  Qaery'  Column,  on  the 
following  poinf.  The  company  with  which  I  am  connected  gives 
a  supply  of  electricity  under  provisional  orders.  A  prospective 
consumer  male  application  to  the  company  upon  the  usual  form 
for  a  supply  of  electricity,  and  the  service  cables  were  laid  in  due 
course.  A  few  weeks  after,  the  owner  of  the  property  of  which 
the  consumer  is  a  tenant  gives  the  supply  snthnrity  notice  that,  as 
his  consent  has  not  been  obtained,  the  cc  mpiny  must  remove  its 
supply  cables  from  his  premises,  otherwise  he  will  bring  an  action 
against  the  company  for  trespass.  I  shall  be  glad  to  know,  there- 
fore, what  are  the  owner's  powers  in  regard  to  this  matter.  I  may 
add  that  I  have  been  connected  with  supply  undertakings,  both 
municipal  and  otherwise,  for  the  past  15  years,  and  this  is  the  first 
case  of  the  kind  that  I  have  come  acrosf,  and  I  do  not  think  it  is 
usual  for  the  supp'y  authority  to  obtain  the  consent  of  the  owner 
direct  before  proceeding  to  lay  cables  to  a  consumer  who  may  not 
be  the  owner  of  the  property  for  which  hs  makes  application." 

'.*  The  qaestion  raised  is  one  which,  curiously  enough,  is  not 
discusstd  in  b^ok^  on  the  law  relating  to  electric  lighting,  and  it 
must  be  answered  by  reference  to  general  principles.  The  action 
of  trespass  lies  at  the  suit  of  the  man  in  possession  ;  hence  tte 
proper  plaintiff  is  the  person  in  actuil  or  constructive  possession 
at  the  time  of  the  trespass.  The  owner  cannot,  therefore,  sue  the 
company  for  trespass  in  the  present  case.  That,  however,  does  not 
conclude  the  matter,  for  it  has  been  laid  down  that  where  the 
trespass  is  not  merely  of  a  temporary  na'ure.  but  is  irjariousto 
the  reversioD,  the  owner  or  reversioner,  although  he  cannot  sue  in 
trespass,  may  sue  for  the  injury  done  to  his  interest.  It  has  been 
held,  for  instance,  that  a  reversioner  may  sue  for  structural  injury 
to  a  house,  cutting  down  trfs,  and  placing  the  foundation  of  a 
wall  in  the  plaintiff's  land.  It  has  not  been  decided  whether  the 
laying  of  mains  amouo'^s  to  such  an  itjury  that  the  reversi"ner 
may  sue  for  it  ;  but  while  "  a  reversioner  cinnot  sue  for  a  trifling 
trespass  which  produces  no  substantial  injury,"  it  is  apprehended 
that  the  layic;/  of  mains  wouH  not  be  regarded  as  trifling. 
"  Anxious. "  however,  may  take  CDmfort  in  this,  that  if  he  is  sued 
by  the  owner  he  will  probably  have  a  right  over  against  the  tenant 
at  whose  instance  he  laid  the  mains.    He  should  consult  a  solicitO', 


POREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


COMMOSWEVLTH  OF  AU6TR4LIA.— The  Board  of  Trade 
liave  received  partijulirs  of  the  impjrt  duties  leviable  on  certain 
goods  under  the  new  Customs  Tariff  which  came  into  force  io  the 
Commonwealth  of  Australia  on  December  3rd.  Below  are  given 
the  new  rates  on  electrical  good-",  both  under  the  general  tariff 
and  also  under  the  preferential  tar  ff  accorded  to  manufactures  of 
the  United  Kingdom.  These  rates  having  been  received  by  cable, 
are  tubject  to  confirmation  by  mail.  For  purposes  of  comparison 
the  old  rates  levied  on  manufactures  of  the  United  Kingdom  are 
shown : — 

Old  rates  on  New  rates. 

manufac-  On  mannfac- 

tarps  of  the     Gene-         tores  of 
UK.  ral.         the  U  K, 


Accumulators  or  storage  batteri( s      ...  Free 

Are  lamps  Free 

Cable  and  wire  (covered)  ...         ...  Free 

Carbon  in  blocks  of  12  sq.  in.  and  over  Fr-'fi 

Dynamos  up  to  200  H  P.  20% 

Dynamos  over  200  H  P 12i  % 

Fans,  electric      20  % 

Instruments,  measuring  and  recording  Free 

Insulating  tape  (prepared)       Free 

S  svitchboards       (except      telephone), 

regulating,  starting  and  controlling 

apparatus        20  % 

Telephones,    telephone     switchboards 

and  appliances  Free 

Transformers  (static)  and    induction 

coils      20% 


10% 
10% 
10% 
10% 
30% 
30% 
30% 
10  % 
10% 


30% 
10% 
30% 


Free 
Free 
Free 
Fr^e 
25% 
25% 
25% 
Free 
Free 


20% 
Free 
25% 


.  NEW    PATENTS    APPLIED    FOR.    1914. 

INOT    YET    PUBLISHED!. 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,   to  whom  all   inquiries  should   be   addressed. 


23,990.     "  Electric   heaters."     C.   R.    Bellikg.      December   14lh. 

24,004.  "  Tilting  pole  or  standard  for  high-candle  power  electric  lamp  or 
other  illumlnants  "    J     Willis  &  \V.   P.   TivloR.     December  14th. 

24,010.  "  Process  for  coating  metal  upon  metal  or  other  conductive  flat 
sui  faces,  and  apparatus  therefor,  specially  applicable  to  sound-reproducing 
records  and  the  like."    T.  R.  H>rr!S.     December  14lh. 

24,018.  "  Apparatus  for  removing  barbed-wire  entanglements."  S.  O. 
CowpER-ColES.     December  14lh. 

24.024.    "  Manufacture   of  hydrochloric  acid  and    apparatus  therefor."     See. 

TAinxA  Di  ElETiRocHiMiCA.  December  14th.  (Convention  date,  October  30lh, 
iyi4,   Italy.)     (Complete.) 


24.025.  "  .ApplicTtion  oi  hydrochloric  acid  in  manufacturing  processes." 
Soc.  ITALIANA  DI  Elettrochimica.  December  14th.  (Convention  date,  October 
30th.  1914,   Italy.)     (Complete.) 

24.039.  "  Maximum-current  or  overload  circuit  breakers."  W.  J.  Mellersh- 
JACKSON.      December   14th.      (Soc.    Anon.    Movo.   Switzerland.)     (Complete.) 

24,04().  "  Manufacture  of  electrical  and  other  heaters."  J.  A.  Cheu.. 
December  14th.     (Complete.) 

24.049.  "  Electric  steering  rims."  R.  S.  Smith.  December  14th.  (Com- 
plete.) 

24.055.  "  Means  of  regulation  for  petrol-electric  cars  and  for  other  purposes. 
\V.   A.   Stevens.     December  15th. 

24.056.  "  .Apparatus  for  detecting  the  presence  of  electric  conductors." 
A.   W.    Sharman.     December  16th. 

24.074,  "  Trolley  poles  or  bows  for  electrically-propelled  vehicles."  G. 
Meyer.     December  15th.     (Complete.) 

'J4.078.  "  Construction  of  laminated  slot-keys  for  dynamo-electric  machines." 
C.  B.  BuRDON.  December  15th.  (Siemens-Schuckertwerke  G.m.b.H.,  Ger- 
many.)     (Complete.) 

24.088.  "  Flexible  electric  cables."  W.  T.  HenLEy'S  Telegraph  Works  Co., 
Ltd..  &   W.  F.  Bishop.     December  15lh.' 

24.094.     "  Electric   lamps."     R.  W.  Birkett  &  J.  S.   WoLTP.     December  15th. 

24.098.  "  .Aeria  s  for  wireless  signalling."  Marconi's  Wireless  Telegraph 
Co..  Ltd.,  &  C.  S.   Franklin.     December  15th. 

24,108.  "  Controllers  for  electric  motors."  Pickerings.  Ltd.,  &  J.  FolHIR- 
gill.      December  15th. 

24.121.  "  Electric  illumination  systems,  more  particularly  for  automobile 
vehicles."  L.  Renault.  December  15th.  (Convention  date,  J^pril  3rd,  1914, 
France.)     (Complete.) 

24.151.  "  Electric  plug  contacts."  J.  SCHCILL,  A.  C.  Reyrollb,  &  A.  Rby- 
ROLLE  &   Co.,   Ltd.     December  16th. 

24.1(i9.  "  Electrical  instruments.'*  British  Thomson-HocSTOM  Co.,  LTD. 
December  16th.      (General    Electric  Co..    United   States.) 

24.170.     "  Electric  heat   radiators."     A.    F.   Berry.      December   16th. 

24,212.  "  Magneto  driving  and  adjusting  mechanism."  D.  K.  FllRWEATBBR 
&  W.    Fairweather.     December  17th. 

24,227.  "  Number  instrument  for  automatic  and  semi-automatic  telephone 
systems."  Siemens  Bros.  &  Co.,  Ltd.  December  17th.  (Siemens  &  Halske 
Akt.   Ges.,   Germany.)      (Addition   to  14.614/13.)      (Complete.) 

24.231.  "  Receiving-system  for  continuous  electric  waves."  E.  H.  Aru- 
STKONG.  December  17lh.  (Convention  date,  December  18th,  1913.)  (Com- 
plete.) 

24,235.  "  Manufacture  of  rubber-covered  electric  conductors."  W.  Geipbl. 
December  17th. 

24,259.  "  .'\pparatus  for  controlling  the  current  in  electric  circuits."  .A.  F. 
SvKES  &   S.    Ford.     December  18th.      (Complete.) 

24.293.  "  Electric  starters,  more  particularly  for  use  on  motor-cars  and  iha 
like."    A.  H.  MiDGLEY  &  C.  A.  Vandervell.     December  18th. 

24.310.     "  Electric  alarms."     J.    R.  QuAlN.      December  18lh. 

24.326.    "  Electric   fuse  clip."     R.  C.   Hall.     December  19th. 

24.335.  "  Electric  arc  lamps."  G.  A.  Hughes  (trading  as  London  Electric 
Firm).     December  19th. 

24.338.  "  Switch-gear  for  electric  distributing  systems."  J.  F.  WllsoN  k 
Callender's  Cable  &  Construction  Co.,   Ltd.     December  19th. 

24.342.  "  Electro-mechanical  thread-detector  on  the  stretching-gear  of 
spinning  machines  for  the  automatic  interruption  of  the  feeding  of  roving 
to  the  rollers  in  the  case  of  the  breakage  of  thread."  H.  Tschudv.  December 
19th.     (Convention   date,  January   1st,   1914.  Switzerland.)     (Complete.) 

24.343.  "  Telephone  systems."  Automatic  Telephone  Manupacturing  Co., 
Ltd.,  &  J.  Savin.  (Partly  communicated  by  Automatic  Electric  Co.,  United 
States.) 

24.350.  "  Electrical  transmitting  apparatus."  H.  K.  Harris.  December 
19th. 


PUBLISHED    SPECIFICATIONS. 

CojMes  of  anv  of  ihe  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co..  285.  High  Holborn,  W.C,  and  at 
Liverpool   and  Bradford;  prKe,    post  free,    9d.   (in  stamps). 
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26.806.  Apparatus  for  the  Production  and  Radiation  of  Electrical  Osaui- 
TiONS.      F.    Miller.     September    15th. 

23.347.  Electrical  Switches  or  Circuit  Breakers.  F.  B,  Holt  &  E.  O. 
MoUer.     October   14th, 

23.340.  -Means  tor  Operating  Gas  \'alves  from  a  Distancb.  Marconi's  Wire- 
k,>   1    Icgraph  Co.,  &   C.    P.   Ryan.     October  15th. 

25,780.  Tblephonk  Systems.  Automatic  Telephone  Manufacturing  Co.,  & 
A.  B.  .Sperry.      November  11th. 

'2/6,273.  Supply  op  Current  for  Electro-medical  and  Thbratiutical  Pur- 
poses.    J.    P".   PuUin.        November   I5th. 

36,447.  Cable-laying  and  Winding  .Apparatus.  R.  C.  Freeman.  November 
18th. 

27,734.  Slebvj!  Insulators  for  High-tension  Electrical  Work.  Akt.  Ges. 
Brown,  Boveri,   et  Cie.      December  2nd.      (December  9th,   1912.) 

27,945.  Method  of  Maintaining  a  Dynamo  at  a  Constant  Elictro-motivb 
Force.  J.  F.  J.  Bethenod.  December  4th.  (January  18th,  1913.  Addition  to 
27.852/13.) 

28,125.  .Apparatus  for  the  Communication  of  Indications  Electrically,  os 
the  Step-by-step  S\stem,  fro.m  a  Transmitting  Station  to  a  Recbiving  Station. 
A.   Barr,   W.  Stroud.  &  j.  W.  French.      December   6th. 

28,159.  Ringing  Cut-off  Relay  Systems  for  Telephone  Exchincbs.  Western 
Electric  Co.  (F.  T.  Woodward,  acting  for  Western  Electric  Co.)  December 
6th. 

29,662.  Electric  Switches.  British  Thomson-Houston  Co.  (General  Elec- 
tric Co.)     December  23rd. 

29,782.  Suspension  for  Mariner's  Compasses.  Kelvin,  Bottomley,  &  Baird, 
Ltd.,   and   XL    B.   Field.     December  24th. 

29,822.  Electric  Switches.  G.  Ellison  &  W.  F.  Jones.  December  27th. 
(June  24lh.    1914.) 

29.984.  Electrical  Distribution  Systems.  British  Thomson-Houston  Co., 
J.   Whitcher,    &    E.   B.    Wedmore.     December   30th. 

29.987.  Production  of  Sodium  and  other  Metals  from  Compounds,  thkrbof 
By  Electkolvsis.     R.  J.  McNitt.     December  30th.     (January  2nd,   1913.) 


1914. 

570.     Electric  Induction  Furnaces.     J.  Harden.     January  8th. 

1.169.  Wireless  Telegraph  or  Telephone  Systems.  W.  H.  Shephard  & 
A.   E.   McKechnie.     January    loih. 

1,174.  Combined  Starters,  Dynamos,  and  Ignition  Timers  por  use  with 
Internal-combustion  Engines.    G.  R.  Wadsworth.     January  15th. 

1,757.  Electropathic  Wearing-app.^rel.  S.  J.  Ross  &  H.  Schofield.  Janu- 
ary 22nd. 

4,359.  Starting  or  Synchronous  Dynamo- electric  Machines.  British 
Thomson-Houston    Co.,   &  F.    P.   Whitaker,     February   Wth. 

5,019.  Electric  Distribution  Systems  suppued  by  a  \'ARiABtE-SPEBD  Genera- 
tor IN  conjunction  with  a  Battery.  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Febru.nry   26th. 
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While  no  startling  discoveries  or  inventions  in  the  field  of 
electrical  communication  marked  the  past  year,  it  was  a 
period  of  steady  progress  and  development.  In  January  the 
International  Conference  on  Safety  of  Life  at  Sea  concluded 
its  labours,  and  a  Convention  was  signed,  requiring  the 
provision  of  wireless  telegraph  apparatus  on  all  merchant 
ships  that  carried  50  or  more  persons  on  board  ;  an  Act 
was  passed  in  August  to  give  effect  to  this  provision,  which 
probably  wDl  be  extended  some  day  to  all  sea-going 
vessels. 

The  importance  of  wireless  telegraphy  in  the  service  of 
the  State  was  further  recognised  in  the  report  in  .lune  of  a 
Committee  appointed  towards  the  end  of  1913,  which 
recommended  the  establishment  of  a  National  Committee 
for  Telegraphic  Research,  and  of  a  special  Research 
Laboratory  under  the  control  of  the  Committee,  for  the  pro- 
motion of  progress  in  telegraphy  and  telephony.  Good 
progress  was  made  with  the  first  stations  of  the  Imperial 
Wireless  Chain,  and  the  Marconi  Co.  completed  ready  for 
operation  the  powerful  station  at  Carnarvon  for  trans- 
Atlantic  communication,  the  corresponding  station  being 
erected  in  New  Jersey,  U.S.A.  The  State  Service  has  not 
yet  commenced  work,  but  fortunately,  as  our  Navy  retained 
command  of  the  seas,  communication  with  all  parts  of  the 
Empire  has  been  maintained  without  interruption.  What 
might  have  happened,  however,  in  other  circumstances  was 
well  exemplified  by  the  destruction  of  the  Pacific  cable  station 
at  Fanning  Island  by  a  German  cruiser  in  September,  and 
the  cutting  of  the  cable  to  Jamaica  on  August  3rd,  as  well 
as  the  raid  on  the  station  at  Cocos  Island,  which  proved 
the  undoing  of  the  Emden ;  or  by  the  interruption  of  the 
whole  of  the  German  deep-sea  cables  by  our  Navy. 

A  new  four-wire  telegraph  cable  was  laid  between  this 
country  and  Germany,  early  in  the  year,  and  a  four-core 
loaded  telephone  cable  between  Wales  and  Ireland — the 
longest  cable  of  its  kind  in  the  world.  A  still  longer  one, 
however,  is  to  be  laid  this  year,  between  England  and 
Holland — if  circumstances  permit  of  it. 

The  Post  Office  has  made  good  progress  in  improving  its 
methods  with  regard  to  both  telegraphs  and  telephones  ;  the 
Postmaster-General  appointed  a  Special  Committee  to  report 
on  systems  of  high-speed  telegraphy,  and  the  Haudot  system, 
which  is  being  widely  adopted  in  this  country,  was  deve- 
lojwd  experimentally  to  sextuple-duplex  between  London 
and  Birmingham,  i.e.,  six  separate  channels  in  each  direc- 
tion on  a  single  cir9nit.  Quadruple-duplex  Baudot  is  being 
installed  between  London,  Liverpixjl  and  Glasgow,  and  the 
use  of  phantom  telegraph  circuits,  superimposed  upon  the 
trunk  telephone  lines,  has  been  greatly  extended.  The 
standard  of  maintenance  of  the  overhead  lines  has  also  been 
raised,  reducing  the  numlier  of  interruptions,  and  the 
underground  telegraph  system  is  approaching  completion. 
[33]  c 
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In  July  a  Committee  was  appointed  to  inquire  into  the 
working  of  the  telegraph  service,  with  a  view  to  improving 
its  economy  and  efficiency. 

The  telephone  service  has  also  shown  material  improve- 
ment during  the  past  year,  largely  due,  no  doubt,  to 
the  very  elaborate  system  of  recording,  classifying  and 
analysing  the  faults  that  occur  in  connection  with  the  various 
exchanges  which  has  been  developed  by  the  engineering 
staff.  This  system  has  the  advantage  that  the  condition  and 
progress  of  each  district  can  be  continuously  watched,  and 
the  staffs  of  the  various  exchanges  are  put  in  competition 
with  one  another  to  produce  the  most  creditable  showing. 
The  outbreak  of  war  imposed  upon  the  London  telephone 
department  extraordinary  demands  for  emergency  connec- 
tions to  Government  offices,  hospitals,  &c.,  which  were 
handled  with  a  celerity  beyond  all  praise. 

The  direct  connection  between  the  Liverpool  and  Man- 
chester exchanges  by  junction  lines  proved  so  satisfactory, 
that  the  Post  Office  has  decided  to  apply  the  principle  in 
other  cases  where  important  towns  are  at  no  great  distance 
from  one  another.  Three  automatic  telephone  exchanges 
are  being  equipped,  and  eight  others  are  in  prospect.  The 
telegraph  and  telephone  services  are  working  hand  in  hand  : 
in  many  cases  it  has  been  possible  to  extend  them  jointly  to 
places  where  either  service  alone  would  have  proved  too 
costly,  and  the  transmission  of  telegrams  by  telephone  is 
increasing. 

As  regards  municipal  telephony,  the  Portsmouth  Cor- 
poration agreed  to  sell  its  undertaking  to  the  Government, 
whilst,  on  the  other  hand,  the  latter  sold  the  plant  of 
the  National  Telephone  Co.  in  Hull  to  the  City  Council, 
which  is  now  the  only  municipality  controlling  its  own  tele- 
phone service  within  the  United  Kingdom. 

The  introduction  of  an  entirely  new  system  of  auto- 
matic telephony,  employing  only  relays,  was  a  notable  event, 
which  will  bear  fruit  at  no  distant  date  ;  and  the  success- 
ful experiments  with  wireless  telegraphy  and  telephony  to 
trains  in  motion  in  the  United  States  may  prove  the  key  to 
the  prevention  of  railway  accidents  in  the  future. 

la  October  the  opening  of  the  American  Marconi  Co.'s 
wireless  service  between  San  Francisco  and  Honolulu  was 
announced. 

Revised  tariffs  for  week-end  letter  telegrams  to  the 
Dominions  were  introduced  during  the  year,  with  the 
co-operation  of  the  cable  companies. 

The  outbreak  of  war  in  August,  of  course,  affected  the 
telegraph  and  telephone  services  severely  ;  all  channels  of 
communication  with  enemy  countries  were  at  once  closed, 
and  the  telephone  services  between  this  country  and  the 
Continent  were  cut  off.  All  telegrams  became  subject  to 
censorship,  and  the  prohibition  of  the  use  of  codes  for  c  )m- 
mnnication  with  the  Dominions  bore  very  heavily  upon  our 
industries.  The  restriction  was  eventually  relaxed,  but  the 
limitations  still  imposed  upon  the  use  of  codes  greatly  in- 
crease the  cost  of  cable  messages. 

The  Postmaster- General  forbade  not  only  the  use  of  all 
private  wireless  stations  in  this  country,  but  evan  the 
possession  of  wireless  apparatus  of  any  kind,  and  numerous 
prosecutions  followed.  It  is  a  curious  circumstance,  how- 
ever, that  the  only  means  of  direct  communication  with 
Germany  that  we  retain  in  full  working  order  is  the  wireless 
telegraph,  and  the  German  Government  uses  the  great 
station  at  Nauen  for  the  distribution  of  more  or  less  true 
news  regarding  the  war  and  other  matters  broadcast  over 
the  surface  of  land  and  water.  There  can  be 
little  doubt  that,  in  addition  to  the  German 
wireless  stations  that  were  captured  or  destroyed  by 
our  forces,  the  enemy's  cruisers  were  well  served  by  secret 
stations,  and  possibly  by  others  on  neutral  territory,  so  long 
as  they  were  able  to  keep  the  sea.  Of  the  immense  value  of 
wireless  telegraphy  to  the  British  Navy  during  the  war 
there  can  be  no  question  ;  and  it  is  interesting  to  note  that 
this  IS  the  first  great  naval  war  in  which  it  has  been  possible 
to  put  it  to  the  test. 


The  wreck  of  the  cable  ship  Buccaneer  in  the  Indian 
Ocean  was  a  reguettalile  incident  of  the  year,  fortunately  of 
a  kind  that  we  rarely  have  to  record. 

The  value  of  wireless  telegraphy  in  saving  life  was  once 
more  exemplified,  in  connection  with  the  loss  of  the  Emjircmt 
of  Ireland.  Progress  towards  the  solution  ol'  the  problem 
of  wireless  telephony  on  a  commercial  basis  was  reported, 
but  was  apparently  interrupted  by  the  war. 


To  anyone  who  has  watched  it  year  by 

Progress  at      ^^'^'^'  ^"^^  development  of  electricity  supply 

Manchester.  ^°  ''*  various  phases  provides  a  fascinating 
study.  Though  the  actual  generatijn  of 
electricity  may  be  attractive  only  to  the  engineer,  its 
successful  production  and  distribution  on  the  grand  scale 
of  the  future  will  involve  widespread  interests,  of  which 
one  is  apt  to  lose  sight  in  a  casual  survey  of  the  situation. 

To  say  that  the  supply  of  electricity  is  nowadays  rapidly 
becoming  a  governing  factor  in  social  economics  in  certain 
— particularly  industrial — areas,  is  not  overstating  the  case, 
although  it  is  not  commonly  realised  how  very  closely  inter- 
linked the  coal  pile  at  the  electricity  works  and  the  welfare 
and  happiness  of  the  surrounding  population  in  such  areas 
are  becoming,  nor  how  manfully  the  electrical  engineer  of  the 
past  and  central  station  manager  of  the  present  have  struggled 
to  render  this  state  of  things  possible.  Cramped  ideas  of 
electricity  supply,  begotten  of  village  pump  traditions,  are 
gradually  fading  away  with  the  realisation  of  the  greater 
things  in  store  in  the  future,  of  which  the  various  large 
schemes  in  hand  at  the  present  time  in  Europe,  America, 
South  Africa,  and  Australia  afford  some  indication. 

Of  such  projects,  that  of  the  Manchester  Corporation  to 
build  a  1G0,000-KW.  generating  station  at  Barton,  just  out- 
side the  city  boundary,  is  the  most  ambitious  at  the  moment 
in  this  country,  and  is  interesting  because  it  indicates  a 
degree  of  confidence  in  the  big  generating  unit,  of  whiih  our 
central  station  engineers  have,  to  some  extent,  fought  shy  in 
the  past. 

Through  the  courtesy  of  Mr.  S.  L.  Pearce,  chief  engineer 
of  the  Manchester  electricity  department,  we  are  able  to 
publish  elsewhere  iu  this  issue  some  particulars  and  draw- 
ings of  the  proposed  Barton  station,  the  outstanding  features 
of  which  will  be  the  arrangements  for  receiving  and  storing 
fuel,  the  use  of  semi-purified  sewage  for  condensing  purposes 
and  the  adoption  of  the  largest  siz3  of  turbine  -  driven 
machinery,  while  the  proposed  33,000-volt  underground 
transmission  between  the  Barton  station  and  the  centre  of 
the  city  is  also  a  distinctive  feature  of  the  complete  scheme. 
To  those  who  have  studied  the  problem,  it  is  evident  that 
while  successive  advances  in  the  design  of  turbo-electric  plant 
have  removed  many  of  the  practical  difficulties  in  the  way 
of  concentrating  large  electrical  powers,  the  boiler  house  and 
its  attendant  coal  pile  have  shown  no  corresponding  progress. 
Even  in  the  favoured  position  of  the  Barton  plant,  only  some 
four  miles  from  a  coalfield,  with  which  it  will  be  connected 
by  both  canal  and  railway,  the  delivery,  reception,  storage, 
and  utilisation  of,  say,  half  a  million  tons  of  coal  a  year  at 
one  station,  is  an  engineering  problem  in  itself,  involving 
greater  difficulty  than  the  adequate  supply  of  condensing 
water,  and  suggestive  of  a  probable  limiting  factor  in  future 
large  generating  plants. 

It  will  be  noted  that  at  Barton  the  silo  system  of  coal 
storage  is  to  be  adopted,  this  being  an  unusual  feature  in 
generating  station  design  in  this  country,  where  fuel  is 
generally  stacked  in  the  open  for  storage.  Each  of  the 
boiler  units  will  be  equipped  with  the  Prat  induced  draught 
system,  and  the  array  of  48  bell-mouthed  chimneys  will 
constitute  something  of  a  record,  even  in  the  Manchester 
district. 

The  first  section  of  the  plant  will  comprise  two  15,000-KW. 
turbine  sets,  and  the  plans  of  the  complete  plant  include 
four  such  sets,  together  with  four  i5,000-KW.  sets.  Man- 
chester already  uses  one  15,000-KW.  turbine  unit,  and  when 
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the  new  station  reaches  the  stage  where  larger  plant  is 
required,  even  the  25,000-K\v.  turbine  will  have  had 
sufficient  time  to  demonstrate  its  usefulness. 

Electricity  supply  is  ever  expanding,  and  all  past  experi- 
ence has  shown  the  futility  of  nilibling  at  the  supply  pro- 
blems which  will  reijuire  to  be  faced  in  the  near  future,  for 
which  reason  Mr.  I'earce's  scheme  is  a  welcome  departure,  and 
it  is  fully  justified  by  the  wider  American  experience, 
which,  after  all,  will  be  our  own  in  a  few  years'  time. 

American  central  station  authorities  have  a  confident  way 
of  anticipating  the  future— and  we  are  not  aware  that  their 
unbounded  enthusiasm  in  matters  electrical  has  met  with 
any  disappointments — while  by  comparison  we  usually  adopt 
hand-to-mouth  methods,  having  no  proper  relation  to  pro- 
spective business,  no  prim/}  facie  engineering  basis,  and 
which  can  only  be  explained  by  the  timidity  of  those  who 
control  municipal  exchequers  and  have  not  only  to  safe- 
guard rates,  but  also  to  answer  for  their  deeds  to  the 
guardian  angels  of  the  Local  Government  Board. 

We  believe  that  not  only  is  this  policy  based  on  a 
mistaken  conception  of  things,  but  that  the  Barton  scheme 
will  provide  a  much  needed  object  lesson  to  those  electricity 
authorities,  municipal  and  private,  in  this  country  who 
have  failed  to  appreciate  the  future  of  electricity  supply  at 
its  true  worth. 


The  question  whether  a  workman  who 
War  Risk  and    jg  jjine^  directly,  or  indirectly,   through 
IVork  men's 

Compensation.  ''^^      ''°^^°°     °^     ^'^     '^'^^^     ^^'^^     '^ 
the  victim  of  an  accident  arising  out  of, 

and  in  the  course  of,  his  employment,  has  already  arisen. 

It  is   a  (juestion  of  some  interest,   and   it  is  important  to 

those  concerned  with  the  supply  of  electricity,  inasmuch  as, 

according  to  common  belief,  generating  stations  are  to  be 

objects  of  attack  from  the  Germans  within  our  gates  as  soon 

as  the  Germans  outside  have  effected  a  landing.      A  bomb 

falling  through   the  roof  of  a  station  might  give  the  man 

at  the  switchboard  what  Mark  Twain  would  have  described 

as  "  a  considerable  of  a  jolt  in  the  back  I  "     The  facts  in  the 

only  case  hitherto  decided  are  somewhat  far  removed  from 

these  ;  but  the  decision  is,  nevertheless,  interesting  on  general 

grounds.  It  appears  that  a  Grimsby  trawler,  which  had  taken 

due  note  of  an  Admiralty  warning   about   floating   mines, 

discovered  some  of   these  dangerous  objects  in  the  North 

Sea.     Having  put  down  a  buoy  to  mark  them,  the  bkipper 

was  making  off  to  warn  a  warship,  when  his  vessel  collided 

with   another   mine   and    was   blown  up.      The   engineer, 

having  been  seriously  injured,  prosecuted  a  claim  for  an 

injury  alleged  to  have  arisen  by  accident  arising  out  of,  and 

in  the  course  of,  his  employment.     It   was  contended  on 

bu-half  of  the  respondents — the  owners  of  the  trawler — that 

inasmuch  as  the  skipper  had  gone  out  of  his  way  to  warn 

the  warship,  the  accident  did  not  arise  in  the  course  of  the 

employment.      The  employers  had    judgment,  the  learned 

County  Court  Judge  saying  :  "  My  decision  is   based   upon 

the  broad  principle  that  an  injury  caused  by  the  act  of  an 

alien  enemy  is  not  an  accident  arising  out  of,  and  in  the 

course  of,  the  employment  of  a  workman." 

With    all    respect    to    the    learned    Judge,    we    think 

he    stated    the    principle    rather    too    broadly.      Indeed, 

the     fact    that    the    County    Court     decision    has    been 

reversed    on    appeal   fully   justifies   this    view.      Suppose 

the   trawler  had   been  on   her   "  lawful   occasions,"    and 

had   then   been   blown    up  by    a    mine,    so    far   as    the 

engineer  was  concerned  he  would  have  been  the  victim  of 

an   accident     just     as     much     as     if     he     had     suffered 

from    a    peril    of    the    deep.      Applying    this    principle, 

the  victim   of    a  bomb    thrown    from    a    hostile   airship 

on  to  a  generating  station   would  dearly  have  suffered  an 

accident  "  in  the  course  of  his  employment."     The  further 

question    is:    Did  it  arise    "out   of"    the    employment? 

This    appears    to    depend  on    whether   there  was  special 

exposure.     We  know  of  t«o  cases  in  which  special  exposure 

has  enabled  a  workman  to  recover.     In  one  of  these  (Challis 

r.  L.  &  H.W.  Rly.  Co.)   an  engine  driver  was  injured  by  a 

stone  thrown  by  a  boy  from  a  bridge  under  which  his  train 


ran.  It  was  shown  to  be  a  common  practice  for  boys  so  to 
throw  stones.  The  accident  was  held  to  have  arisen  out  of 
the  employment.  In  another  case  (Nisbet  v.  Rayne  &  Burn) 
a  cashier  cirrying  money  in  a  railway  for  the  payment  of 
colliery  wages  was  murdered.  It  was  held  that  there  was 
special  exposure  to  risk  of  atta<k,  and  that  the  accident 
arose  out  of  the  employment.  As  it  is  the  duty  of  an 
engineer  to  be  at  a  post  of  danger,  it  seems  to  us  that  the 
station  engineer  injured  at  his  post  by  a  bomb  from  an 
airship,  or  a  shell  from  an  anti-airship  gun,  might  well  be 
able  to  make  a  claim  for  cDmpensation. 


The  old  year  having  come  to  an  end 
•  one  can  take  a  dispassionate  glance  back 
over  the  twelvemonth,  which  has  been  a  period  of  excep- 
tional anxiety  for  all.  Production  has  inevitably  suffered 
from  the  world  upheaval  promoted  by  the  Huns,  and  the 
result  is  that  whereas  it  had  been  thought  that  1914  might 
and  probably  would  see  a  large  increase  in  the  rubber  out- 
put of  the  world,  so  far  as  has  be(n  revealed  at  present, 
output  was  about  stationary.  It  is  calculated  by  ilessrs. 
Gow,  Wilson  &  Stanton  that  the  production  during  1914 
totalled  107,000  tons,  which  is  approximately  the  same 
amount  as  in  the  previous  year,  but  there  has  been  a 
distinct  falling  off  in  the  yield  of  wild  rubber  areas,  and  a 
considerable  gain  therefore  in  the  output  from  the  planta- 
tions. It  is  estimated  that  last  year's  total  of  plantation 
rubber  was  65,000  tons,  compared  with  no  more  than 
4G,000  tons  in  1913,  and  the  growing  importance  in  a 
relative  and  also  in  an  actual  degree  of  the  plantation  crops 
is  thus  unmistakeable.  There  do  not  appear  to  have  been 
any  great  or  appreciable  strides  made  in  the  development  of 
synthetic  rubber,  from  which  so  much  has  been  feared  at 
one  time  and  another,  but  there  will  be  continual  research 
work  and  more  or  less  costly  experiments  no  doubt.  Price 
is,  however,  against  synthetic  rubber.  It  needs  extravagant 
rates  to  justify  and  encourage  experimental  work  on  a  large 
scale,  and  these  prices  are  not  now  to  be  had  for  genuine 
rubber  let  alone  for  imitations. 

There  is  no  reliable  information  to  be  had  in  respect  to 
the  real  statistical  position,  which  is  a  good  deal  overclouded, 
partly  in  consequence  of  the  embargo  on  exports.  Consider- 
able quantities  of  rubber  are  stored  in  public  warehouses  in 
both  London  and  Liverpool,  but  a  portion  of  this  is  merely 
held  there  awaiting  export  permits,  so  that  it  would  be 
unwise  to  treat  the  warehouse  returns  as  representing 
the  real  position  of  the  commodity.  There  is  very  little 
to  talk  about  in  connection  with  the  trade  demand. 
Naturally  things  have  been  very  quiet  over  the  holidays, 
while  prices  are  much  about  as  they  have  been  of  late,  and 
stand  not  far  off  the  lowest  points  of  last  year.  During 
19 1. "5  standard  crepe  at  one  time  touched  ;!s.,  but  sold  down 
to  Is.  11  .',d.,  which  was  also  the  lowest  figure  in  19i:J,  while 
prices  are"  close  upon  this  now.  The  poorness  of  the  market 
lately  has  been  caused  entirely  by  the  financial  and  commer- 
cial difficulties  brought  about  by  the  war. 

The  news  from  the  United  States  is  not  very  cheering. 
Nevertheless  there  has  bee  n  an  improvement  during  the  last 
few  weeks,  and  the  most  has  been  made  of  the  resumption 
of  operations  at  the  Hartford  Rubber  Co.'s  plants  at  Hart- 
ford and  Providence.  Both  of  these  had  been  idle  for 
several  months,  partly  because  there  had  been  a  number  of 
scares  threatening  the  supply  of  crude  material.  Under 
those  circumstances  the  management  decided  to  close  down 
the  works,  and  use  up  the  reserves  of  tires  and  other  finished 
goods.  The  stocks  in  this  direction  have  now  been  greatly 
reduced,  and  the  resumption  of  work  is  the  natural  result 
of  the  improved  position  in  this  respect.  The  .\merican 
tire  plants  have  booked  a  number  of  large  orders  for  solid 
tires  for  the  armies  of  the  .\llied  nations  in  Europe,  and  the 
tire  plants  of  the  United  States  are  now  rapidly  getting  to 
work  at  full  capacity. 

The  latest  details  to  hand  show  that  the  exports  of  plan- 
tation rublier  from  the  Straits  Settlements  (not  including 
the  Federated  Malay  States)  for  the  1 1  months— January 
to  November— of  last  year  totalled  17,393  tons,  against 
10,672  tons  in  1913,  and  :>,242  tons  in  191-'. 
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HIGH-VOLTAGE     DANGERS     PRESENT 

IN    STATIC     TRANSFORMERS 

DUE     TO     ELECTROSTATIC     CAPACITY 

OF  THE   WINDINGS. 


By  J.    lilNDLET   THOMPSON,  M.Sc,  A.M.I.E.E.,  and 
S.    AUSTEN    STIGANT. 


(Concluded  from  poffe  26.) 

Xow  take  the  case  of  a  transformer  earthed  at  any  high- 
pressare  phase  point  and  with  core  and  low-pressure  neutral 
earthed  as  shown  at  fig.  6a.  With  simply  the  above  con- 
ditions, but  the  high-pressure  windings  completely  unearthed, 
the  potential  diagram  would  be  as  shown  at  fig.  bh,  but 
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Fig.  6. 

immediately  any  point  of  the  high-pressure  winding  becomes 
earthed,  that  point  drops  to  zero  potential  and  a  corres- 
pondLng  rise  of  potential  takes  place  at  the  other  terminals, 
as  shown  at  fig.  (jb.  As  wUl  be  seen  then  in  this  ease  with 
earthed  high-pressure  winding  at  A,  the  terminals  b  and  c  are 
(at  a  certain  definite  instant)  at  a  potential  of  10,300,  or 
full  line  volts  below  earth  with  the  neutral  point  at  G,000 
volts  below  earth,  where  previously  (at  the  same  instant) 
the  high-pressure  terminals  b  and  c  were  only  at  (J, 000  volts 
( 10,300/ s/3)  below  earth  and  the  neutral  point  was  at  zero 
potential.  It  should  be  particularly  noted  here  that  no  rise 
of  potential  can  possibly  occur  on  the  low-pressure  winding 
due  to  electrostatic  conditions  ichen  fke  low-pressure  neutral 
is  earthed. 

Taking  now  the  cases  before  mentioned  («)  and  (b), 
fig.  7  shows  diagrammatically  a  three-phase  star/star  trans- 
former with  earthed  neutral  supply  and  unearthed  high  and 
low-pressure  transformer  windings.  The  average  potential 
of  each  high-pressure  phase  winding  will  equal  line  voltage  -i- 
2  X  v'S,  assuming  even  distribution  of  windings.  Then 
since  the  capacities  of  high-pressure  winding  to  low  and 
lo  7}  to  core  are  equal,  as  the  high-pressure  supply  neutral  is 
earthed,  the  low-pressure  winding  being  open-circuited  will 
assume  a  static  potential  to  earth  equal  to  the  high-pressure 
average  phase  voltage.    This  value,  as    with   single-phase 


line  voltage.  Supposing  also,  in  this  example,  that  the  low- 
pressure  \vindings  are  all  disconnected  from  each  other,  as 
would  be  the  case  for  instance  in  a  transformer  for  supply- 
ing a  sLs-phase  rotary,  then  the  low-pressure  windings  would 
assume  a  potential  above  earth  equal  to — 

V  =  V,    X    K,/(K,    -f   K,), 

where  v,  =  full  high-pressure  line  voltage.  This  poten- 
tial would,  in  most  cases,  be  of  a  very  high  value,  and 
would  most  probably  puncture  the  low-pressure  insulation 
to  core,  assuming  that  the  core  is  earthed.  And  as  with 
single-phase  transformers,  although  this  puncture  would  not 
necessarily  at  the  time  produce  disastrous  results,  the  presence 
of  this  defect  in  the  insulation  would  soon  become  apparent 
under  normal  working  conditions,  by  presenting  an  earth  at 
an  unintended  point,  and  thus  bringing  other  parts  of  the 
low-pressure  windings  to  definite  voltages  above  earth,  which 
voltages  may  be  dangerous  to  human  life.  Fig.  8  a  and  & 
diagrammatically  represent  these  conditions  due  to  uneven 
switching. 

Before  passing  on  to  other  conditions  of  operation,  it 
will  be  profitable  to  study  a  little  further  the  danger  to 
human  life  and  apparatus,  which  will  be  present,  due  to  a 
failure  of  insulation  between  high  and  low-pressure  windings 
occasioned  by  electrostatic  pressure  as  described  in  fig.  8. 
Suppose  the  high-pressure  supply  has  its  neutral  earthed. 
Then  upon  completion  of  the  switching  operation,  the  fault 
above-mentioned  having  occurred,  the  low-pressure  windings 
at  this  point  of  the  breakdown,  and  therefore  throughout, 
will  assume  a  potential  to  earth  equal  to  that  existing 
between  the  high-pressure  fault  and  earthed  neutral.  The 
value  of  this  potential  will  depend  on  the  exact  position  of 
the  breakdown  on  the  high-pressure  windings,  and  this  it 
will  be  readily  seen  will  be  excessive  compared  with  the 
normal  low-pressure  voltage.  Since  the  insulation  of  the 
low-pressure  winding  is  generally  very  substantial  for 
mechanical  reasons,  a  breakdown  of  the  low-pressure  winding 
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transformers,  will  be  much  in  excess  of  its  normal  working 
pressure,  and  will  present  the  same  danger  as  in  the  cases 
previously  cited,  though,  at  the  same  time,  probably  being 
much  lower  than  in  the  instance  of  uneven  switching. 

Turning  now  to  the  case  of  uneven  switching,  if  one  pole 
of  the  three-phase  high-pressure  supply  be  connected  to  the 
transformer  winding,  then  the  whole  of  the  high-pressure 
winding  assumes  a  potential  above  earth  equal  to  the  full 
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to  earth  will  not  necessarily  occur.  With  these  conditions 
existing  and  the  low-pressure  winding  switched  on  to  its 
load  mains,  all  apparatus  on  these  mains  is  subjected  to 
this  high-pressure  voltage.  Here  lies  the  grave  danger  to 
human  life  and  apparatus,  which  follows  as  a  consequence 
from  the  original  static  breakdown  as  fully  explained  above. 
As  an  example  of  this  danger,  it  will  be  worth  while  to 
quote  a  disastrous  breakdown  which  occurred  to  a  large 
electric  rolling  mill  plant  with  which  the  authors  were 
acquainted. 

The  plant  consisted  of  a  large  3/G-phaEe  transformer 
supplying  a  rotary  converter,  which,  in  turn,  supplied  the 
large  d.c.  low-speed  rolling  mill  motor.  A  fairly  large 
induction  motor  for  barring  gear  purposes  was  also  supplied 
from  the  low-pressure  side  of  the  transformer.  The  trans- 
former was  supplied  from  a  high-voltage  three-phase  main 
with  an  earthed  neutral.  The  low-pressure  windings  of  the 
transformer  were  unearthed.  Due  to  some  inexplicable  cause, 
the  high-pressure  windings  broke  down  to  the  low-pressure 
windings,  and  these  for  a  time  maintained  their  iusulation 
to  earth.  The  low-pressure  windings  of  the  transformer 
being  connected  in  the  usual  way  to  the  rotary,  passed  on 
the  high  pressure  which  they  assumed  from  contact  with  the 
high-pressure  windings,  and  so  all  the  load  circuit  becime 
subjected  to  this  high  pressure,  with  the  result  that  break- 
downs to  earth  occurred  in  the  stator  windings  of  the  in- 
duction motor  and  at  one  point  of  the  field  windings  of  the 
large  d.c.  motor. 
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This  breakdown  to  earth  completed  a  circuit  which  was 
virtually  a  short-circuit  across  the  breakdown  point  of  the 
high-pressure  windings  and  the  earthed  neutral,  with  the 
result  that  a  heavy  current  flowed  round  this  cirruit, 
causing  extensive  damage. 

The  failure  beyond  that  of  the  transformer,  it  will  be 
seen,  was  due  to  the  neglect  of  earthing  the  low-pressure 
side  of  the  main  transformer  in  an  effective  manner.  For- 
tunately, no  human  element  came  into  contact  with  live  parts 
during  the  breakdown,  but,  nevertheless,  danger  existediand 
also  expensive  repairs  were  entailed. 

In  all  the  cases  previously  mentioned,  the  diagrams  have 
been  taken  on  the  basis  of  the  transformer  core  being 
earthed,  which  procedure  should  be  followed  in  all  cases  as 
before  mentioned.  If  for  some  reason  or  other  the  <ore  is 
unearthed,  a  further,  electrostatic  potential  will  exist  between 
the  core  and  earth,  and  since  the  core  is  usually  connected 
to,  and  earthed  from,  the  transformer  tank,  then  the  tank 
will  also  assume  this  same  static  potential.     The  danger  due 
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to  this  possibility  will  be  readily  apprec'ated.  With  regard 
to  this  point,  it  will  be  interesting  to  cite  a  case  which 
came  under  the  authors'  notice,  in  which  a  .500- 
K.v.A.  transformer  having  a  voltage  ratio  of  0,500/440 
volts  and  connected  star/delta  was  supplied  with  high- 
pressure  voltage  in  a  non-symmetrical  distribution.  It  was 
found  on  measuring  with  a  static  voltmeter  that  the  I'ore 
of  the  transformer  had  assumed  a  potential  above  earth  of 
3,500  volts.  Commensurate  then  with  this  value  we  can 
take  the  corj  in  our  particular  case  to  be  at  a  potential 
of  ;;,200  volts  above  earth,  for  due  to  greatly  varying 
external  factors,  it  is  practically  imposstble  to  calculate 
the  capacity  of  core  to  earth.  Fig.  9  a  and  h  illustrates 
tlie  condition  of  affairs,  and,  as  will  be  seen,  with  the 
low-pressure  neutral  earthed  that  winding  remains  unaffected 
by  electrostatic  potentials.  Similar  static  potentials  would 
result  with  two-phase  transformers  with  (he  mid-wire 
earthed  and  the  secondary  winding  open-circuited,  or,  again, 
with  one  of  the  outer  wire?  earthed  and  the  secondary 
winding  open-circuited  or  connected  for  three-wire  opera- 
tion. 

For  a  final  example,  let  us  take  the  case  of  an  accidental 
breakdown  to  earth  of   one  phase  of  an  unearthed  high- 


SuPPLY   -^ 


LP  NEUTKUL 

PoTtNTicu  Circle 


pressure  three-phase  system  supplying  a  step-down  trans- 
former operating  with  unearthed  high  and  low-]ircs8urc 
windings,  as  shown  in  tig.  10(«.  Assuming  that  the  earth 
fault  occurs  in  one  of  the  high-pressure  supply  cables,  then 
that  end  of  the  transformer  phase  winding  which  is  con- 
nected up  to  the  supply  system  by  the  faulty  cable  in 
question  immediately  falls  to  zero  potential,  and  the  other 
two  high-pressure  terminals  assume  the  full  line  potential  of 


10,300  volts,  the  neutral  being  at  0,000  volts  below  earth. 
Then,  as  the  average  potential  of  the  high-pressure  winding 
is  that  of  the  neutral,  the  low-pressure  neutral  will,  due 
to  the  earth  connection  on  the  supply  cable,  assume  this 
average  potential  of  0,000  volts,  while  the  low-pressure 
terminals  will  be  at  a  potential  of  the  normal  ratio  volts 
above  this  value,  viz.,  0,320  volts,  as  shown  in  fig.  10  ^. 

From  the  several  foregoing  examples  it  will  be  an  easy 
matter  to  ascertain  the  precise  electrostatic  conditions 
engendered  in  any  particular  system,  the  same  fundamentals 
applying  for  delta  and  other  connections  as  above  enume- 
rated for  star. 

In  conclusion,  the  authors  would  point  out  that  to  safe- 
guard against  this  accumulation  of  excessively  high  electro- 
static potentials  on  the  low-pressure  windings,  and  con- 
sequent danger  to  insulation,  it  is  necessary  either  to 
(1)  solidly  earth  the  low-pressure  mid-point  or  one  of  the 
low-pressure  terminals,  or  (2)  earth  through  a  multiple 
spark-gap  or  static  earthing  device.  The  advantage, 
chiefly  on  account  of  human  safety,  apart  from  the 
reduction  of  stresses  in  the  insulation,  lies,  in  the  authors' 
opinion,  with  the  static  earthing  device,  since  this 
apparatus  only  causes  an  earth  when  the  high 
static  potentials  exist  and  not  during  normal  operations. 
The  danger  to  the  human  element  if  it  should  accidentally 
come  into  contact  with  the  low-pressure  winding  is  much 
less  than  if  a  solid  earth  were  existent,  causing  a  definite 
voltage  alwat/s  to  be  maintained  above  earth,  particularly 
if  the  earthed  point  was  one  terminal  of  the  low-pressure 
winding. 

Regarding  the  diagrams,  it  will  be  seen  that  the  vectors 
and  curves  representing  the  low-pressure  potentials  are 
necessarily  drawn  to  a  larger  scale  than  those  representing 
the  high  pressure,  as  the  ratios  above  taken  are  too  small 
to  conveniently  allow  of  the  use  of  the  same  volts  per  inch 
scale. 


AUTOMATIC     PROTECTIVE     SWITCHGEAR 
FOR    AUTOMATIC    CURRENT    SYSTEMS. 


Hy  E.  P..  WKHMdni',  M.I.R.E. 


(Abittract  of  piipcr  rend  before  Thk  Institution  of  Electrical 
Encinekrs,  Dec.  Will,  1914). 

Thr  use  of  pniteotivc  devices  acting  selectively  t«  cut  out 
faulty  st\;ti<)ns  will  not  only  ensure  continuity  of  supply,  but  by 
eiialjiiiif;  faults  to  bo  clcarotl  quickly  and  whilst  only  a  sujall 
current  is  flcnvinj:,  will  greatly  reduce  their  destructive  elTivts. 

On  plants  rated  at  more  than  •J0,l)(t0  rw.  the  aysteniatic 
employuK'nt  of  s<"lective  devices  thi'oughout  is  commercially 
almost  a  necessity.  On  much  smaller  plants  it  is  not  suffi- 
ciently reciigni/cd  that  the  use  of  selix'tive  protective  devices 
(ilten  eiiahli'S  ec-ononiics  in  the  expenditure  on  C4il)le«  to  be 
ellixted,  which  alone, will  more  than  cover  the  expenditure  on 
the  apparatus.  ' 

If  the  selective  apparatus  employed  is  of  a  typo  independent 
(if  the  arrangement  of  the  cables  the  distribution  network 
can  be  lai<l  out  on  the  most  econonn'cal  principles.  unhatnpere<l 
by  the  limitations  of  rever.so-eurrent  relays  and  similar  ap- 
paratus. 

Fig.  1  shows  the  elements  of  which  distribution  systems 
are  constructed,  and  will  servo  to  define  the  terms  employed. 


!•• 
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1  nsTRIBUTIO.N     SVSTKM. 


I'i(i.   '2.— Thrki:-1'hasi-  Fkkpkii 
WITH  Lkak  to  Eauth. 


Tlic  supply  to  the  point  .\  i."!  thmugh  an  independent  feeder. 
The  supply  to  H  is  duplieatetl  by  the  u.se  of  parallel  feeders, 
whiUt  that  to  C  and  U  is  duplicated  bv  the  use  of  an  inter- 
<-onnector.    The  ring  main,  feeding  points  E,  F,  G,  and  H, 
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i<  a  conibination  of  leeder*  and  iuterconneckus.  At  each 
distribution  i»int  the  circuits  supplying  individual  motors, 
etc.,  are  independent  feeders.  ,  ■     ,-  c 

\11  distribution  svst^ms  are  buitt  up  ol  combinations  ot 
the  above.  Independent  feedere  may  be  branched  as  at  J 
and  K.  .,, 

Protectiok  of  Independent  Feeders. 

In  the  case  of  independent  feeders  it  is  impossible  to  remove 
the  fault  without  cnusing  a  temporary  loss  of  supply  to  that 
part  fed  bv  the  faulty  feeder;  but  trouble  should  be  confined 
to  the  part  in  question.  Fuses  are  satisfactory  for  small 
circuits,  but  are  replaced  by  automatic  circuit-breakers  on 
large  circuits.  In  order  to  prevent  loss  of  supiily  it  is  necessary 
to  adjust  the  overload  devices  to  withstand  perhaps  several 
times  normal  load.  Such  an  arrangement  necessitates  all 
faults  being  retaine<1  on  the  circuit  until  they  become  heavy 
fault-s.  and  it  mav  allow  of  scri<uis  injury  to  the  plant  on 
a  su.stained  overload.  This  difficulty  is  partly  met  by  the 
use  iif  time-limit  overload  devices. 

.■\  leak  may  occur  between  poles  or  to  earth.  -\  leak  between 
jwles  generally  develops  into  a  short-circuit,  and  the  case  is 
met  by  the  use  of  overload  devices. 

.•V  leak  to  earth  may  not  cause  overloading,  and  thus  may 
continue  for  a  long  time  on  a  circuit  protected  only  by  over- 
load devices.  This  introduces  a  risk  of  fire  or  shock,  .serious 
in  mining  work  and  undesirable  in  all  cases.  In  case  the 
the  leak  is  through  combustible  insulating  materials,  as  in 
machines  or  cables,  it  will  proliabh^  develop  into  a  short- 
circuit  between  nhases.  On  large  distributing  .systems  it  is 
becoming  increasingly  im|iortjint  to  provide  means  for  dis- 
connecting, before  the  short-circuit  stage  is  reached,  sections 
on  which  there  are  leakages. 

Fig.  -2  represents  an  independent  3-nhase  feeder  having  a 
leak  to  earth  at  the  point  A.  It  will  be  observed  that  prior 
to  the  leak  all  current  going  out  througli  one  of  the  conductors 
must  return  through  the  others,  and  that  the  sum  of  these 
currents  must  be  zero.  When  a  leak  (X'curs.  however,  some 
of  the  current  returns  through  the  earth  and  the  balance 
of  the  <-urrents  in  the  three  conductors  is  no  longer  zero.  This 
rrincinle  has  been  known  ff>r  many  vears,  and  it  is  remarkable 
that  it  has  only  recently  been  applied  in  the  design  of  auto- 
matic .switchaear. 

The  principle  finds  its  embodiment  in  protective  switch- 
oear  of  the  core-balancing  type,  so  calle<l  because  the  currents 
in  the  .several  coies  in  one  cable  are  balanced.  In  one  form 
a  current  transformer  is  furnished  with  a  core  surrounding  the 
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Fig.  3. — Feeder  Protected  by      Fig.  4. — Source  of  Supply 
core-b.al.ancixg  transformer,    protected  by  core-bal.^ncing. 


feeder  conductors  as  in  fig.  3,  which  conductors  form  the 
piimary  winding.  The  secondary  is  connected  directly  through 
a  relay  to  the  circuit-breaker.  Such  devices  are  obtainable 
adjustable  to  operate  on  a  leak  of  a  few  amperes. 

In  another  form  separate  transformers  are  furnished,  one 
in  each  conductor,  and  the  tripping  device  is  connected  in 
a  commim  return  circuit.  With  this  arrangement  direct- 
acting  trip  coils  can  commonly  be  employed,  operating  at 
about  one-third  normal  load,  and  the  same  transformers  may 
be  employed  to  excite  instruments  and  to  operate  the  usual 
time-limit  overload  devices  which  are  still  necessary  to  pro- 
tect the  system  against  faults  betw-een  phases  and  heavy 
overloading. 

.4  aeusifive  leaVagc'  device  is  of  great  value  and  should  be 
used  universally  on  indeiiendent  e,h.t.  feeders,  and  on  high- 
tension  .service  where  current  transformers  are  available.  TTie 
arrangement  not  only  ensures  the  early  disconnection  of  faulty 
circuits,  but  enables  the  fault  to  be  removed  from  the  system 
with  a  minimum  of  disturbance. 

On  3-phase  systems  having  the  mid-point  earthed  through 
a  current-limiting  resistance  the  core-balancing  system  allows 
the  use  of  a  resistance  of  high  ohmic  value,  positively  limiting 
the  fault  current  to  earth  to  a  relatively  small  figure.  Where 
core-balancing  devices  are  not  employed,  the  earthing  resis- 
tance must  allow  a  .sufficiently  large  current  to  pass  to  operate 
the  overload  devices  with  the  highest  current  settings  which 
may  be  employed  on  the  system. 

'I  he  introduction  of  core-balancing  apparatus  enables  se- 
ll itive.  action  to  be  obtained  to  an  extent  quite  impossible 
with'overload  devices. 

The  settings  of  the  autumatic  devices  in  series  between 
the  generators  and  the  local  supjily  circuits  can  be  graded  in 
large  steps  of  current  and  time  without  sacrificing  tlie  re- 
quirements at  either-  end. 

Ihe  difference  in  time  setting  between  two  consecutive 
.-witches  must  be  sufficient  to  admit  of  one  switch  completely 
disconnecting  the  circuit  before  the  other  commences  to 
operate.  The  total  will  generally  lie  between  J  second  and 
1  second  according  to  the  design,  To  tUJ§  W\J§t  be  added  a 
,   argin  for  safetv,  .      \- '     '.       ' 


.■\11  3-phase  systems  have  mid-point  earthed  through  the 
star-connectetl  condensers  formed  by  the  capacity  of  the  cable, 
and  on  a  fault  to  earth  a  corresponding  capacity  current  will 
flow  which  may  be  quite  sufficient  to  operate  core-balancing 
apparatus. 

If  an  earthing  resistance  is  used,  as  is  generally  the  case 
on  e.h.t.  systems,  the  resistance  should  not  pass  less  than 
50  amperes  or  100  amperes  on  high-tension  and  medium-tension 
systems.  In  practice  the  current  required  is  generally  higher 
than  this  on  account  of  the  higher  settings  of  the  automatic 
releases  in  large  generator  switches. 

It  has  been  .shown  that  the  use  of  leakage  devices  on  feeder 
circuits  has  many  advantages,  and  it  remains  to  say  that  when 
core-balancing  apparatus  is  applicable  it  will  always  give  better 
results  than  overload  devices. 

Leakage  Protection  for   Sources   of  Supply. 

The  core-balancing  principle  has  been  applied  recently  to 
independent  feeders  conveying  current  from  sources  of  supply. 
IE  the  conductor  from  the  generator's  neutral  jioint  to  earth 
is  included  in  the  core-balancing  transfonner  as  in  fig.  4  it 
will  be  found  that  the  transformer  is  now-  unaffected  by 
a  feeder  fault,  but  is  affecte<l  by  a  fault  in  the  machine  or  on 
the  machine  side  of  the  transformer.  Thus  core-balancing 
apparatus  will  cut  out  an  individual  faulty  load  circuit  or 
source. 

This  arrangement  can  be  applied  to  any  source  having 
one  point  earthed,  for  example  a  transformer,  or  a  3-phase 
machine  with  one  ixile  earthed.  It  gives  a  very  simple  solu- 
tion in  the  case  of  Scott-connected  transformers  feeding  a 
3-phase  4-wire  system,  but  it  is  not  a  general  solution  of  the 
problem  of  completely  protecting  sources  of  suply,  as  it  is 
operative  only  on  faults  to  earth.  It  gives  complete  ]irotection 
only  if  the  design  of  the  apparatus  protected  is  such  that  a 
breakdown  must  involve  an  earth  fault  and  cannot-  occur 
simultaneously  on  all  the  phases. 

Protection  of  Parallel  Feeders. 

The  familiar  and  primiti\e  solution  of  this  problem  lies  in 
the  use  of  time-limit  overload  devices  at  the  end  nearest  the 
generating  station,  and  reverse-current  devices  at  the  remote 
end  of  each  feetler.  When  a  fault  occiu's  near  the  remote  end 
of  one  feeder  the  current  may  be  shared  nearly  equally  between 
them.  The  current  flowing  back  into  the  fault  from  the 
common  point  at  the  remote  end  -nill  actuate  the  reverse  relay 
on  the  faulty  feetler  and  thus  relieve  the  sound  feeder.  Tlie 
time-limit  overload  devices  prevent  the  disconnection  of  the 
feeders  until  the  reverse-current  device  has  separated  them 
at  the  remote  end,  thus  concentrating  the  fault  on  the  faulty- 
feeder. 

In  additi(m  to  the  disadvantages  attaches  to  the  use  of  over- 
load devices,  this  combination  possesses  several  others  inherent 
in  the  use  of  simple  reverse-eun'ent  relays  that  depend  for 
their  discriminating  action  on  the  use  of  potential  winding.s. 

Several  attempts  have  been  made  to  get  over  these  diffi- 
culties, and  although  not  one  of  them  presents  a  general  solu- 
tion of  the  problem  they  are  v\orthy  of  further  consideration. 

Perhaps  the  most-important  device  is  that  which  has  been 
described  as  interlix-king  and  is  ba.'^ed  on  the  principle  that 
parallel  feeders  of  the  same  length,  make,  and  cross-section 
will  normally   share  the  current  equally. 

The  essential  feature  of  the  interlock   is  the    establishment 

,of    a    relationship   between    the    apparatus    and    the   circuits 

such  that  the  apparatus  cannot  operate  to  cut  out  the  circuits 

unless  the  balance  of  current  between  the  circuits  is  destroyed. 
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Fig.  6. — Sub-st.^tion  Fed  through  Parallel  Feeders. 


Fig,  5  shows  two  sub-stations  fed  in  series  through  pairs  of 
parrallel  feeders  .\,  .A,  and  B,  B,  from  a  generating  station, 
the  feeders  being  protected  by  overload  devices  at  the  points 
n^arked  X. 

If  the  overload  devices  in  each  phase  are  interlocked  as 
described  above,  they  will  be  unaffected  liy  any  fault  on  the 
system  otiiei-  than  one  in  the  individual  iiair  of  feeders.  For 
example,  a  fault  in  cither  sub-st;ition  will  lie  fed  equally 
through  the  fee<leis  in  either  pair  whether  from  the  source 
of  supply  or  from  running  machinery  returning  <urrent.  If 
a  fault  occurs  at  P  in  feeders  B.  B.  the  feeders  .-V.  .\,  will  still 
cairy  e(|ual  currents. and  only  feeders  H.   B.  will  be  alVcctcd. 

.\  further  device  i,-'  required  to  dis<-riminate  between  the 
two  fe(\lers  H,  B.  and  this  may  be  obtaineil  by  .-irranging  that 
the  mure  heavily  loaded  feeder  shall  be  cut  out,  for  it  will  be 
seen  in  the  example  illustrated  tliat  the  faulty  feeder  will 
carry  most  of  the  fault  current. 

Fig,  6  shows  diagraramatically  a  relay  having  the  required 
characteristics.  The  operating  coils  are  excited  respectively 
from  the  t"o  feeders.,  ami  the  balaoce  arm  }§  Ijjased  to  tbo 
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iiiiddlo  position.  So  long  as  the  currents  are  equal  the  balance 
arm  will  be  unaffected,  but  with  an  increase  of  current  on 
one  side  the  arm  will  be  drawn  down  on  that  side  and  will 
close  the  corresponding  pair  of  contacts  to  trip  the  switch  in 
the  feeder  on  that  side. 

On  the  faulty  feeder  being  disconnected,  the  other  becomes 
the  more  heavily  l()a<led  and  some  device  is  required  to  pre- 
vent its  being  disconnected.  The  only  sound  method  is  to 
eniploy  auxiliary  switches  on  the  oil-switch  mechanism  to 
bring  the  coils  into  action  automatcally.  Satisfactory  service 
has  been  given  by  such  a  device  which  automatically  converts 
the  protection  into  time-limit  protection  on  one  feeder  on 
the  failure  of,  or  the  deliberate  disconnection  of,  the  other. 
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Fig.  6, 
Bal.anced  Overload  Kemv. 


Pici.  7. 
BiA.SED  Peotective  Eelay. 


In  practice  a  perfect  balance  of^current  between  the  feeders 
is  not  obtainable  and  there  will  be  an  appreciable  excess 
current  on  one  side  or  the  other  on  a  severe  o'verload.  Tlie 
balancing  difficulty  can,  however,  be  completely  eliminated 
by  a  simple  device  which  has  been  employed  successfully  on 
E.H.T.  service.  Each  feeder  is  furnished  with  a  relay  having 
two  elements,  one  an  operating  element  and  the  other  a  re- 
straining element,  as  for  example  in  fig.  7. 
The  oix>ratiug  coil  is  excited  from  the  feeder  which  is  being 
protected,  and  the  restraining  coil  b>-  the  feeder  in  parallel 
With  it.  The  arrangement  is  biased  in  favour  of  the  restrain- 
ing c«il  to  the  extent  of  say  10  per  cent.,  by  jilacing  extra 
turns  on  that  coil  .so  as  to  make  it  more  i)Owerful  than  the 
operating  coil  by  10  per  cent.  Now  unless  the  balance  is 
upset  by  more  than  10  per  cent,  the  device  cannot  operate, 
and  yet  at  normal  load  the  device  tends  to  operate  immediately 
the  fault  cui'rent  exceeds  10  per  cent,  of  the  normal  load 
current.  TTnis  eliminates  all  errors  in  balancing,  whether  in 
the  relays,  current  transformers,  cr  feeders,  and  also  the 
njaintenance  of  balance. 

,\s  interl<x-ked  overload  relays  arc  proof  against  overloads 
or  faults  occurring  outside  the  parallel  feeders  protected,  it 
will  be  seen  that  they  are  particularly  suitable  for  the  pro- 
tection of  a  number  of  stations  in  series.  .■Ml  the  devices  may 
be  .set  to  operate  instantaneously  and  at  less  than  the  normal 
load  current,  and  yet  none  of  them  will  operate  except  in 
the  faulty  section. 

Another  method  of  eliminating  the  balancing  problem  is 
by  the  use  of  leakage  relays  interlocked  in  the  same  way  as 
overload  relays.  These  relays,  as  previously  described,  operate 
only, on  faults  to  earth,  of  which  the  extent  can  be  limited  by 
an  earthing  resistance.  The  relay  settings  will  be  in  the 
neighbourhond  of  the  maxinmm  fault  current,  and  thus  even 
a  10  per  c*nt.  unbalancing  is  quite  negligible.  Seeing  that 
most  cable  faults  are  faults  to  earth,  and  that  of  the  faidts 
between  phases  most  develop  first  or  simultaneously  as  faults 
to  earth,  this  arrangement  will  successfuly  remove  the  large 
majority  of  feeder  faults  and  is  proof  against  disturbances  from 
other  sources.  Two  fe<>ders  can  be  protected  by  one  relay  in- 
stead of  rv(|uiring  three  or  six.  f 

It  will  lie  uiidcrstood  that  as  leakage  relays  are  inoperative 
<m  faults  between  jihases,  their  employment  only  reduces 
disturbanc<'s,  and  the  most  severe  disturbances,  namely,  those 
due  to  faults  between  pha.ses,  are  left  to  i)roduc<'  an  extensive 
or  complete  shut-down.  The  addition  of  interlocked  leakage 
r(>lays  t<i  a  system  otherwise  protected  by  overload  relays 
W'ill  improve  the  conditi<ms  but  cannot  be  considereil  a  real 
solution  of  the  problem  of  protection. 

Reverse-current  relays  are  now  obtainable  which  will 
operate  at  alio\it  :l  per  cent,  of  the  normal  working  volt;ige 
and  over  a  wide  range  of  power  factor,  but  below  this  voltage 
they  are  inoiXMative  on  currents  of  any  magnitude.  On  a  fault 
wbi<'h  <levelop,s  practically  instantane<iusiy  and  rwluces  the 
xoltage   below  this  limit,  the  relays   will  be  of  no  service. 

The  dilVu'idty  due  to  loss  of  voltage  ha.s  been  dealt  with 
liy  making  the  moving  parts  unstable  at  low  voltage,  sh  that 
any  movenu'nt  initiated  is  completed.  .'Vt  full  voltage  the 
moving  parts  must  be  stable  so  as  to  ensme  restoration  of 
the  relay  and  freedom  from  trouble  due  to  vibralion  and 
sudden  changes  of  load.  Such  relavs  Iiave  given  satisfactory 
operation  for  a  number  of  years.  These  iuiprovenu'uts  render 
the  reverse  relay  almost  independent  of  voltage.  The  aiipll- 
cation  of  the  inteilocking  idea  renders  thi>m  mialTectod  by 
<  inrent  fed  back  from  sub-stati(Ui  plant  and  of  suigi'S  in  either 
ilirecfion. 

Whilst  well-designed  reverse-current  relays  with  potential 
windings  will  deal  suecpssfully  "with  the  majority  of  faults, 
it  is  to  be  noted  that  the  faults  with  which  they  cannot  cope 
nre  just  those  likely  to  occur  as  the  result  of  bad  design,  bad 
workmanship,  defective  material,  and  oarelefsens!",  (ind  are 
fljso   those   most  disastrous  iii  their   results, 


Protection  of  Lntergonnectors  axd  PaxG   Mains. 

As  the  energy  flow  in  a  sound  interconnector  or  ring  main 
may  be  in  either  direction,  varying  with  the  distribution  of 
load,  reversal  is  no  longer  a  sign  of  leakage.  A  leak  of  suffi- 
cient magnitude  may  so  disturb  the  distiibution  that  energy 
may  flow  into  the  faulty  conductor  from  both  ends.  This  con- 
dition is  a  sure  criterion  of  a  heavy  fault.  Attempts  have 
been   made  to  utilize  this  feature   ta  obtain  selective  action. 

A  pilot  wire  may  be  employed  to  take  a  sample  of  current 
from  one  en<l  of  the  feeder  to  the  other  for  use  as  a  standard. 
The  current  at  the  remote  end  maj'  then  be  compared  with 
the  sample  t<i  determine  whether  the  direction  or  magnitude 
of  flow  is  the  same.  The  latter  is  the  better  course  as  the 
magnitude  changes  with  the  smallest  leakage,  but  the  direc- 
tion will  only  change  with  a  relatively  large  leakage. 

This  is  the  basis  of  the  weU-known  Merz-Price  protective 
system. 

Current  transformers  are  inserted  at  the  two  ends  of  the 
conductor  to  be  dealt  with   and  are  connected  thn)ugh  the 
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8. — Protection  oe  Interconnector  by  Balanced  Voltage 
System. 


pilot  wires.  In  the  balanced-voltage  system  diagrammati- 
cally  illustrated  in  fig.  8  the  current  transformers  are  con- 
nected in  opposition  and  the  relays  in  series  with  them.  In 
-  the  circulating-current  .STstem  illustrated  in  fig.  9  the  tran.s- 
fcirmers  are  so  connex-ted  as  to  circulat<^  the  cuiTent  between 
themselves  under  normal  conditions.  The  trip  coils  are  con- 
nected in  shunt  between  equipotential  points  and  carry  nnly 
the  ditlerence  current  corresiKjnding  to  the  leak.  The 
balanced-voltage  system  is  best  adapted  for  feeder  protection 
and  the  circulating-current  system  for  the  protection  of  trans- 


SwiCch               Cdble 
— g3l«») 


Fig  9. — Machine  Winding  and  Cable  protected  by 
Circulating-current  System. 


former  and  generator  windings,  for  all  of  which  applications 
well  proved  desigrus  are  available.  There  is  no  better  method 
of  protecting  existing  feeders,  and  all  generators  and  trans- 
formers. 

General  Solution  oe  the  Problem  of  Feeder 
Protection.   , 

.•\ny  arrangcnuMit  lapable  of  dealing  with  a  single  inter" 
connector  can  be  applied  to  any  cable  in  the  system.  Tlie 
Meiz-Prict-  system  is  applicable  to  interconncctors,  and  is 
therefore  a  general   solution  of  the  problem. 

.\  general  .s<ilution  has  the  inmiense  advantage  that  one 
can  ignore  the  protective  gear  when  laying  out  the  .'able 
.system,  and  tluit  each  and  every  fee<ler  can  be  protected  in 
a  similar  manuei-  and  by  a  self-contained  combination  of 
similar  anjiaratus  iiuh^pendently   of  all  other  feeders. 

The  .sjilit-conductor  protective  .system  is  up  to  the  present 
the  best  .solution  of  the  problem,  for  not  only  dws  this  sohi- 
tion  give  an  arratigeiiii'nt  applicable  to  ring  mains,  intcr- 
connectors,  and  <luiilicati>  feeders— in  fact,  t<i  all  .systonus  <)f 
distribution— liut  it  gives  an  arrangi-ment  abstilutely  selwtive 
and  so  sensitive  as  to  perform  this  function  instautaneou.sly 
at  a   fraction  of  the   normal  load  current. 

The  .sy.stem  requires  the  employment  of  a  cable  of  s|H>ciaI 
c(mstruction.  or  in  the  case  of  overhead  lines  a  special  iurange- 
ment  of  conductors.  The  construction  involves  but  a  slight 
doparture  from  that  compionly  eMiploye<I,  and  consists  in 
the  splitting  or  separating  of  each  amductor  int<3  two  parallel 
portions  lightly  insidat*^!  from  one  another. 

l'"ig  10  herewith  illu.'-trates  a  standard  0.1  sq.  in.  cable 
suitible  for  -Jl.tKMt-volt  .listribution.  Fig.  11  illustrat<-s  a 
similar  e^i»le  con.structed  for  use  under  the  new  system,  and 
it  will  be  seen  that  each  core  is  split  (lien<'e  the  name),  Thi- 
cable  is  constructed  with  an  oval  concentric  cure,  this  con- 
struc'tion  giving  liie  best  distribution  of  ixitential  strain  in 
the  insulatii'ii.  In  sniall  .sizes  this  is  especially  vahiablo,  and 
dispensi's  with  tin-  necessitv  for  a  hemp  core  within  the 
copper  onductor.  Sucii  caliles  are  being  Mianiifa<fured  at 
a  cost  but  sliglitlv  exceeding  tliat  of  the  standard  iialtern, 
suitable   for  a   wiile   range  of  voltages  an>l   cnin-nls. 

The  princii>le  of  ilu-  .system  is  illiistiateil  iliagramiiiafically 
by  fig.  I'i.  which  .sliows  the  connections  for  one  split  con- 
ductor. The  split  conductor  is  connected  at  each  em!  to  tlie 
usual  swit<hcear  equipment,  consisting  of  oil  switeh.  liusbars, 
etc.,   tliiough    a   special   cmieiH   tinnffo'inor.     The  current- 
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transformer  core  has  two  pnmary  windings,  to  which  the 
two  halves  of  the  spht  conductor  a.re  connected,  and  the 
core  carries  also  a  secondai-y  winding  connected  to  a  relay 
controlhng  the  oil-switch   trip  coU.  ^       ^^  ^       .    ■   „ 

Under  normal  conditions,  as  in  hg  r2.  cun-ent  entering 
tbe  feeder  at  one  end  divides  equafly  between  the  two 
parallel  paths,  being  united  again  on  the  remote  side  of  the 


Fig.  10. — Stand.uid 
90,000-voLT.  0.1  SQ.  IN.  Cable. 


Pig.  11.— Stand.wd  20,000-volt 
0.1  SQ.  IN.  Split  Conductor. 


second  current  transformer.  In  each  transformer  the  mag- 
netizing effects  of  the  two  primaiy  coils  are  equal  and  oppo- 
site, thus  the  trarLsformer  offers  no  impedance  to  the  current 
flow,  and  the  secondary  windings  and  relays  are  unaffected. 
In  case,  however,  a  fault  develops,  for  example  at  the 
point  A  in  fig.  13,  the  fault  current  flowing  towards  A  will 


Iron  core 


Lodd  current 


ma.ry 
nding 


Secondary 
winding 


Relay  conCrolling 
olf  swiCch 

Fig.  12. — Split-conductor  System — Sound  Feeder 


upset  the  balance  of  current  between  the  two  primary  wind- 
ings in  each  transfoiToer,  thus  producing  a  magnetizing  effect 
on  the  secondary  windings  and  exciting  the  relays. 

The  transformers  also  serve  a  second  function  in  case  the 
fault  occurs  near  one  end  of  the  split  conductor,  as  at  B  in 


Fault    Current    Superposed 
on   load   current 


Fio.   13. — SiLiT-coN?irrniR  System — P..\rLTY   Feeder. 

fig.  14.  In  this  cu.sf  the  l':iiilt  current  flowing  from  the  left- 
hand  end  would  divide  equally  between  the  two  halves  of 
the  cable,  were  it  not  for  the  impedance  of  the  transformer 
near  B.  The  fault  current  flowing  to  B  through  the  sound 
conductor  traverses  the  two  primiiry  windings  at  B  in  the  .same 
ihrectiou.  thus  highly  magnetising  the  core.  The  impedance  so 
offered  hinders  the  flow  of  current  through  the  .sound  con- 
ductor and  thus  upsets  the  balance  at  the  remote  end,  causing 
the  simultaneous  operation  of  both  relays. 


Flo.  14.— SpLiT-coNDncTOR  System— Fault  at  One  End. 


As  the  cores  are  not  magnetized  under  normal  running 
<«n(htions,  there  is  no  core  loss.  In  practice  the  core  is  of 
circular  form,  and  the  primary  and  secondary  windings  are 
superjKised. 

On  reference  to  fig.  14  it  wDl  be  seen  that  the  arrangement 
IS  more  sensitive  at  the  end  nearest  the  fault,  as  the  whole 
lault  current  passes  through  the  adjacent  tran.sformer  winding 
1"  one  direction.  Advantage  is  takeiv  of  this  to  make  the 
whole  arrangement  more  sensitive  by  employing  an  oil  switch 
with  split  contacts  which  separate"  the  two  halves  of  the 
conductor  on  breaking  circuit.  The  switch  nearest  the  fault 
will  operate  first,  and  on  separating  the  conductors  the  whole 
fault  current  is  then  concentrated  on  one  conductor  at  the 
other  end,  and  brings  out  the  switch  there  also. 


This  system  is  readily  apphed  to  overhead  lines.  In  this 
case  the  half  conductors  may  be  run  as  sepaiate  overhead 
lines  on   the  same  posts. 

.\s  a  general  solution,  however,  the  twin  conductors  are 
carried  on  common  insulatoi-s  and  but  hghtly  insulated  one 
from  the  other.  Spacers  of  insulating  material  are  inserted 
at  intervals  between  supixirts  to  keep  the  wires  apart.  Fig. 
1-5  is  an  enlarged  detail  of  the  insulators.  If  a  wire  is  broken 
and  falls  to  the  ground  the  line  will  be  cut  out  even  though 
the  fallen  line  fails  to  make  a  good  earth.  This  adds  mate- 
rially to  the  protection  of  the  public. 


I 


Fig.  15. 
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-Details  of  Insulator. 


The  simplicity  of  this  arrangement  should  be  noted.  There 
are  no  pUot  -wires  and  no  potential  transformers.  The  relays 
ai'e  plain  overload  devices  requiring  no  special  adjustment. 
The  transformers  can  generally  be  built  with  bar  primary 
windings,  a  construction  which  gives  the  maximum  of  simpli- 
city and  safety.  The  secondary  windings  are  subjected  to  no 
forces  except  on  the  occurrence  of  a  fault  in  the  individual 
feeder  which  has  to  be  protected,  however  severely  the  system 
may  be  disturbed. 

It  is  difficult  to  connect  up  the  apparatus  incorrectly,  but 
should  the  connections  be  crossed  by  mistake  the  switch  will 
open  immediately  any  attempt  is  made  to  put  the  feeder  into 
service,  and  thus  the  mistake  wiU   be   discovered. 

It  is  not  essential  that  the  conductor  should  be  divided  into 
equal  sections.  If  one  section  be  made  smaller  than  the  other, 
say  reduced  to  a  single  wire,  this  wire  may  be  carried  always 
within  the  other  portion  which  will  surround  it.  .\ny  fault 
to  earth  or  between  phases  must  occur  on  the  outer  portion; 
thus  it  is  unnecessary  to  provide  for  excess  current  in  the 
inner  portion. 

We  may  now  sulistitute  a  relay  of  the  balanced  type  shown 
in  fig.  7.  We  connect  the  restraining  coil  to  the  inner  wire 
and  the  operating  coil  to  the  outer  conductor.  The  relay  may 
b^  biased  to  an  extent  which  fully  covers  all  possible  un- 
balancing, thus  removing  all  occasion  for  balancing  tests. 

This  arrangement  is  not  quite  so  good  as  that  above  de- 
scribed, as  the  transformers  cannot  be  constructed  with  bar 
primary  windings,  that  for  the  fine  wire  requiring  a  multiple- 
turn  primary.  On  small  installations  such  as  colliery  and 
industrial  plants  wliere  the  conditions  accompanying  short- 
circuits  are  not  so  severe  as  they  are  on  the  large  power 
supply  schemes,  this  objection  disappears,  and  advant.age  may 
be  taken  of  the  cheapening  of  the  cable  and  the  elimination 
of  balancing.  Tlii.s  applies  equally  where  such  plants  receive 
supi^ly  from  the  jiower  companies,  as  the  severest  short- 
circuit  conditions  are  only  met  with  near  the  generating 
stations. 

The  balancing  problem  now  presents  no  difficulties,  although 
in  the  ex)X'rimental  .stage  some  were  experienced.  It  i^ 
necessary  t<>  balance  both  the  reactance  and  the  resistance 
of  the  twin  conductors  as  it  is  the  vector  difference  which 
is  operative.  This  requires  no  attention  in  overhead  lines, 
and  is  succcssfidly  accomplished  by  the  adoption  of  simple 
piecautions  in  the  manufacture  of  the  cables. 

To  meet  all  the  requirements  of  electric   supply   there   are 

now   available  a  series  of  devices  simple  in   character,  well 

proven  in  service,  and  giving  a  degree  of  protection  hitherto 

quite  unattainable.     The  series   is  as.  follows : — 

(ii)  For   the   protection   of    all    closed   feeder    circuits — the 

split-conductor   system, 
(b)  For   the    prcd^x'tion   of    all  open-ended   feeder  circuits. 

core-balancing    system. 
((•)  F(U'  the    protection  of  generators  and   banks   of  trans- 
former!;— the  circulating-current  system. 
The     advantages    of     the     above     combination     may     be 
summarized  as  follows:  — 

1.  .All   the  apparatus  is  simple  in  character. 
i.  \]\   the   api>aratus  is    self-contained   and  completely   in- 
dependent of  that  on  other  circuits. 
:i    .\11    the  apparatus  may   be  adjusted   before  installation. 
I.  No  fee<ler  pilot  wires  are  required. 

">.  Tlie     relays     are     all     simple     contact-making     devices 

olierating    on    excess    current   and    are    of   tlie   .same 

character    throughout.      In    many    cases   dirwt-acting 

trip   coils  can  be  substituted. 

f.i.  The  relays  are   not  subjected  to   any  forces   until  they 

are  called  upon  to  operate. 
7,  None  of  the  devices  are  affected  by  surges. 
S.  None  of  the  devices  are  affected  by  variations  of  voltage 
or  of  power  factor. 


Vol.76.  No.  1,937,  jantjabys,  191.-..]     THE    BLECTEICAL    EETIEWc 


41 


9.  None  of  the  devices  is  affected  by  faults  occurring  out- 
side the  sections  controlled. 

10.  All   the  devices   will  deal   with    faults   between    phases 

or  to  earth  on  systems  with  any  number  of  phases. 

11.  .^11  the  devices  are  instantaneous  in  operation. 


12. 


13. 


\\\  the  devices  will  operate  at  cuiTents  comparable 
with  and  generally  materially  less  than  the  normal 
load   current. 

If  incori'ect  connections  are  made  this  will  be  dis- 
covered on  the  first  trial  run. 


TRADE     STATISTICS     OF     NEW    ZEALAND. 


The  following  figures,  showing  the  imports  of  electrical  and 
allied  goods  into  New  Zealand  in  1913,  are  taken  from  the 
official  statistics  which  have  just  reached  this  countiy.  The 
comparative  figures  for  the  previous  year  are  added  and  in- 
creases or  decreases  noted.  Eeference  to  these  returns  also 
appears  on  page  57  of  this  issue.  It  should  be  understood  that 
the  countries  to  which  the  goods  are  credited  are  not  in  every 
case  the  countries  of  manufacture,  but  merely  those  from 
which  the  goods  are  invoiced. 

1912.  1913.  Inc.  or  dec. 

Leather  beUing.—  £  £  £ 

Prom  United  Kingdom     ... 
,,      Other  countries 

Total        

Belting  other  than  leather- 

From  United  Kingdom 

,,      Australia        

United  States 
,,      Other  countries 


Other   machinery   {except  agricultural, 

textile,  etc.). — 
Prom  United  Kingdom     .. 

,,      Australia        

,,      Gemiany       

,,      United   States 

,,      Other  countries 


Total        

Mining  machinery.— 
Prom  United  Kingdom     ... 

,,      Australia        

,,      Germany        

,,      United  States 

Total        

Meters:    Water,  gas   and  ele 
Prom  T'nited  Kingdom     ... 

,,       .Australia        

,,      United  States 

Total     

Railway  and  tramway  plant.- 
From  United  Kingdom     ... 
.Australia        


4,000 

3,000 

— 

1,000 

,,      Uther  countnes 

1,000 

2,000 

+ 

1,000 

Total 

5,000 

5,000 



Lamps  and  lanterns. — 

Prom  United  Kingdom 

„      Germanv 

26.000 

35,000 

+ 

9,000 

,,      United  States 

1,000 

2,000 

+ 

1,000 

,,      Other  countries 

2,000 

3,000 

+ 

1,000 

2,000 

— 

— 

2,000 

Total 

1912. 

£ 

:;nltural. 

1913. 

£ 

printing, 

Inc. 
sewii: 

or  dec. 

£ 
Iff, 

76,000 
9.000 
3.000 

20  000 
6,000 

77,000 
8,000 
6,000 

22,000 
5,000 

+ 

+ 
a- 

+ 

1,000 
1,000 
3.000 
2.000 
1,000 

114,000 

118,000 

4,000 

13,000 
5,000 
1,000 
7,000 

15,000 
7,000 

4,000 

+ 
+ 

2,000 
2.000 
1,000 
3,000 

26,000 

26,000 

— 

tricity. — 

27,000 

1,000 

2,000 

33.000 
2,000 
2.000 

+ 
+ 

+ 

6,000 
1,000 

30,000 

37,000 

7,000 

38,000 
2,000 
5,000 

67,000 
2.000 
2,000 

+ 
+ 

29,000 
3,000 

45,000 

71,000 

26,000 

35,000 

15,000 

15.000 

7,000 

36,000 

12,000 

14,000 

2,000 

+ 

1,000 
3,000 
1.000 
5.000 

72,000       64,000 


8,000 


Total 

Engine  packing. — 

Prom  United  Kingdom 
,,      Austraha 

Other  countries 

Total 

^Rubber  goods. — 

'Prom  United  Kingduni 
Australia 
Other   countries 

Total 
Scientific  instruments.— 


31,000        40,000      + 


9,000 


13.000 
2.000 
5,000 

13.000 
2.000 
5,000 

CORRESPONDENCE. 


20,000       20,000 


Lutterrt  received  by  ui  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  followijig  week,  Correspondentt  should  forward  their  com  muni- 
caiioiii  at  the  earliest  postible  moment,  Jfo  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  ovr  possession. 


4.000 

lo.ono 

2.«I0 

3,000 
8.000 
2.000 

16.000        13.000     — 


1.000 
2,000 


3.0(» 


From  United  Kingdom     ... 
Other  countries 

8.000 
5,000 

13.000 

7,000 
4,000* 

— 

1.000 
1.000 

Total         

11,000 

2,000 

•  Includes 

Germany  . 

£],6(tO. 

R-i/7s.- 

From  TTnited   Kingdom     ... 

Belgium         

Other  countries 

153,000 
5,000 
3,000 

191,000 
7,000* 

+ 

+ 

38,000 
5.00O 
4,000 

Total        161,000      198,000 

•Includes  Australia  .£3.000. 

Telegraph  and  telephone   wire,  iron. — 


Prom  United  Kingdom 
Electrical  machinery. — 

Prom  United   Kingdom 

,,  Australiai 

,,  Germany 

,,  United  States 

,,  Belgium 

„  Other  countries 

Total 

I'Steam  engines. — 
iProm  United  Kingdom 


7,000        11,000 


274.000 
33.(KX) 
27,000 
39.000 
7.fK10 
I7.(HH1 


307.000 
29.(1)0 
2-1.000 
71.000 
5.000 
39,000 


397,000      475,000 


+ 
+ 

+ 
+ 
+ 


29,000 


8,000 


[Gag  and  oil  engines  (cxcejd  for  motor-cars). — 

tProm  United   Kingdom    ...  M!).(K)0  160,000 

,,      .■\ustrali.T.        6.(XI0  4,000 

„      United  States          ...  2'2.000  24.000 

„      Other  countries      ...  3,000  2,000 


Total 
fBoileis. — 

[From  United  Kingdom 


180,000      190,000 
6,000        10,000 


+ 
+ 


37.000 


4,0rK) 


33,000 
4.000 
3, OIK) 

32.(HI0 
2,0CK1 

22,000 

78,000 


21 ,000 

11,000 
2,000 
2,000 
1,000 

10,000 
4,000 


Garage  Heating. 

Aa  the  problem  of  gar.ige  heating  should  surely  be  served  by 
electricity,  it  would  be  very  interesting-  to  hear  the  views  of  other 
readers  of  the  Electric.vl  Review. 

As  a  contractor,  I  have  been  asked  from  time  to  time  by  many 
onstomers  to  make  sueKestiona  for  heatinp  their  private  garagee, 
in  some  cases  not  only  with  a  view  to  keeping  the  circulating 
water  of  the  motor-car  from  frefzing  daring  the  frosty  periods  of 
the  year,  but  to  prevent  damage  to  upholstery,  iic,  from  dampness, 
and  I  have  had  considerable  difficulty  in  supplying  their  wants. 

Manufacturers'  knowledge  on  the  matter  seems  to  be  very 
limited.  Some  have  snggested  luminons  and  radiant  heating  : 
others  have  even  sent  us  on  approval  convectors  ranning  at  red 
heat,  wired  with  ordinary  flexible  wire,  and  without  provision  tor 
earthing,  ignoring  our  oarefully-worded  inquiries  calling  for  suit- 
able apparatus  that  would  be  safe  to  use  where  petrol  vapour 
might  be  present  and  the  danger  from  shock. 

I  find  it  impossible  to  get  any  data  on  the  snbjeot,  although  I 
found  one  Arm  who  illustrated  a  "Garage  Heater,"  which  1  was 
assured  "  would  be  quite  satisfactory,  "  but  upon  receipt  found  the 
elements  glowed  when  in  use.  When  complaining,  I  was  told  that 
I  viewed  the  matter  too  seriously,  suggesting  that  almost  any 
electric  stove  would  be  quite  safe  to  use. 

Xow,  it  the  latter  is  the  case.  I  should  be  only  too  pleased  to 
stand  corrected,  but  as  I  am  confident  that  there  is  a  demand  for 
an  inexpensive,  economical  and  xar'c  electric  heater,  if  only  to  pro- 
tect the  cylinders  of  cars  when  garaged  against  damage  from 
fr'st,  I  think  that  some  account  of  others'  experiences  would  be 
interesting  to  manufacturers,  contractors  and  supply  engineerp,  aa 
also  to  car-owners  themselves.  Perhaps  some  of  your  readers 
would  oblige  by  replying. 

iDterpsted  Imiuirer. 

[  We  belinve  there  is  no  danger  in  using  glowers  at  a  dull  red 
heat  (1,H00°  F.') :  the  ignition  temperature  of  petrol  vapour  in  sir 
is  about  2,200  F.,  or  bright  orange.  Certain  slow-combustion 
stoves  are  commonly  used  in  garages,  no  low-temperature  electric 
radiators  should  be  quite  aatisfaotory. — Ens.  Elec.  Ken." 


Prom  the  Fleet. 

On  behalf  of  the  electrical  staff,  I  wish  you  and  yours  a  Happy 
and  Prosperou"  New  Year. 

I  shall  look  forward  with  much  appreciation  to  the  Electrical 
Review,  which,  thanks  to  your  kindness,  I  now  receive  regularly 
each  Saturday. 

H.  Christie,   Electrician. 
H.M.S.  Honiirenlure,  c/j  0  P.O., 
Uccemberi^th.Vm. 
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iGerman  Agencies. 

It  seems  hopeless  to  induce  the  Electrical  Co.,  Ltd.,  to  reply  to 
any  attacks  that  may  be  made  upon  them,  and  this  more  than  ever 
convinces  me  that  they  have  received  their  orders  from  Berlin  in 
the  first  place  as  to  what  to  do,  and  it  is  perfectly  plain  that  they 
have  been  told  to  lie  low  and  say  nothing-,  and  consider  themselves 
an  English  firm  until  such  time  when  they  can  blossom  out  again. 
In  the  meantime,  the  "  foolish  "  Englishman  will  keep  on  support- 
ing them  and  provide  profits  to  be  sent  to  Berlin  later  on. 

It  would  be  interesting  to  know  how  many  British  contractors 
are  foolish  enough  to  purchase  from  firms  like  these,  the  head  of 
which,  as  has  already  been  stated,  being  one  of  the  Kaiser's  right- 
hand  men  in  all  his  scheme  of  devilry.  I  should  be  glad  if  some- 
one would  consider  the  question  of  forming  a  league  to  advertise 
all  firms  like  this  throughout  the  whole  of  the  British  Empire, 
there  being  in  addition  to  the  Electrical  Co.  a  large  number  of 
others  pasing  as  British  which  are  absolutely  German  from 
beginning  to  end.  It  would  certainly  be  worth  while  to  take  good 
care  that  the  general  public  know  about  it. 

I  heard  lately  that  the  E  ectrical  Co.  still  have  the  audacity  to 
call  upon  people  and  pose  as  a  British  firm  oflEering  to  sell  Briti&h- 
made  good*,  but  it  is  apparent,  I  again  repeat,  that  they  have  had 
their  orders  what  to  do. 

One  particular  firm,  the  proprietor  of  which  has  an  intense 
hatred  for  everything  German,  a'lsjlutely  declined  to  believe  me. 
until  I  showed  him  the  list  of  the  shareholders  of  this  company, 
and  he  based  his  opinion  on  the  fact  that  they  were  offering  to  sell 
him  nothing  but  British-made  goods — ind  for  a  very  good  reason, 
I  should  imagine,  as,  seeing  our  Navy  has  tightened  things  up  fo 
much,  it  would  be  hopeltss  for  the  Germans  to  attempt  to  get 
anything  out  of  their  country,  as  it  takes  them  all  their  time,  with 
all  their  trickery  and  dodges,  to  get  anything  into  it. 

1  should  be  obliged  if  someone  in  the  different  towns  where  this 
firm  has  branches  would  take  this  matter  up  to  the  point  of  directly 
insulting  them  to  a  certain  extent,  which  might  bring  the  matter 
to  a  head,  as,  so  far  as  I  can  gather,  in  all  the  towns  where  their 
branches  ara  situated  they  are  still  carrying  on  business  as  if 
nothing  had  happened,  and  just  as  if  we  were  carrying  on  war  with 
properly  civilised  people,  whereas,  from  the  records  of  the  war  so 
far.  we  are  carrying  on  war  with  the  foulest  savages. 

Contractor. 


Adrertisingr  and  Character. 

As  one  whose  business  is  concerned  with  engineers'  advertisine', 
I  can  concur  wholeheartedly  with  the  views  expressed  by  you  in 
your  present  issue,  and  with  those  of  "  Consultant." 

An  advertisement  does,  or  should,  reflect  the  character  of  the 
firm  issuing  the  announcement.  Humour  has  a  place  in  advertis- 
ing, though  not  in  technical  advertising.  A  funny  cartoon  may 
attract  attention,  but  the  chances  are  that  it  will  not  inflaenoe 
business.  An  advertisement  of  this  nature  may  interest  and  amuse 
the  reader,  but  the  point  is,  will  it  impress  him  with  the  quality 
of  the  goods  advertised  ;  will  it  create  a  bias  in  favour  of  the 
specialities  put  forth  ?  After  all,  readers  of  technical  journals  are 
engaged  in  serious  work,  during  business  hours  ;  it  is  when  the 
work  is  over  for  the  day  that  they  seek  mental  relaxation.  Humour 
only  appeals  to  a  man  when  he  is  in  the  mood  for  it,  and  most  of 
us  are  not  in  the  right  frame  of  mind  to  be  amused  when  business 
calls  for  our  whole  attention. 

A  reader  of  a  technical  publication  picks  up  his  j  ournal  for  in- 
formation on  his  particular  branch  of  trade.  Well,  if  jou  are  an 
advertiser,  give  him  what  he  wants — data  about  your  eoods — and 
present  this  information  as  attractively  as  you  can.  Your  object 
is  to  make  your  advertisement  stand  out  from  the  pages  of  the 
paper  in  which  it  appears  ;  stand  out  distinctively  so  that  it  wUl 
attract,  and  create  a  favourable  impression.  Now  an  ugly  adver- 
tisement may  secure  attention,  but  it  will  never  cause  a  feeling  of 
pleasure  to  arise  in  the  mind  of  the  reader.  The  four  functions  of 
any  advertising  announcement  are  :  To  attract  attention  :  to  create 
interest  sufficiently  strong  to  induce  the  reader  to  read  the  message 
put  before  him  :  to  give  a  bias  in  favour  of  the  advertised  article  : 
to  get  him  to  act,  either  by  calling  on  the  advertiser,  by  writing  for 
a  booklet  or  for  information,  or  to  purchase  outiright.  The  latter 
depends  on  conditions,  necessarily. 

Many  advertisers  do  not  realise  the  value  of  plenty  of  white 
space.  Wide  margins  will  give  an  advertisement  dignity  and 
prominence,  and  do  away  with  any  impression  of  overcrowding. 
A  comparison  of  the  advertising  pages  will  prove  this.  Let  the 
reader  try  this  in  one  of  his  own  advertisements  and  he  will 
appreciate  the  improvement. 

Another  failing  with  some  firms  is  to  use  blocks  of  their 
machines  which  are  too  large  for  the  space  they  occupy.  This 
makes  the  announcement  look  overcrowded  and  heavy,  and 
furthermore,  leaves  very  little  room  for  the  message. 

In  many  instances  it  is  a  good  plan  to  show  the  application  of 
the  goods  offered.  The  value  of  pictorial  representation  cannot  be 
over-estimated.  A  picture  tells  the  story  at  a  glance  ;  but  it  must 
be  appropriate.  For  instance,  it  is  better  to  show  an  electrij  fan 
at  work  in  a  smoke-room,  dispelling  tobicco  fumes,  than  to  use 
]ust  a  plain  cut  of  a  fan  standing  idle.  The  first  has  life— 
"imagination'  ;  the  second  is  dull,  uninspiring.  Bat  as  I  have 
said  earlier,  illustrations  must  be  used  with  c.'jre  and  judgment 
_^  And  the  same  degree  of  care  should  be  exercised  in  writing  the 
copy,  that  is,  the  text.  Information  should  be  tendered 
pleasmgly  bnt  forcibly;  just  enough  data  to  interest  the  reader 
but  not  enough  to  satisfy  him.  The  appetite  wants  to  be  whetted 
\  ou  want  him  to  write  for  more.  Once  he  is  in  touch  with  you 
the  advertisement  has  done  its  work. 


One  final  word.  Let  the  advertiser  select  his  list  of  papers  with 
the  same  care  which  he  uses  in  choosing  his  travellers.  Having 
decided  on  his  media  let  him  stick  to  them,  and  not  change  from 
one  to  another  every  few  months.  The  most  successful  advertisers 
are  consistent  advertisers.  To  keep  changing  from  paper  to  paper 
means  losing  the  cumulative  effect.  Very  few  salesmen  call  on  a 
firm  and  get  an  order  at  the  first  visit ;  they  keep  calling  on  the 
best  firms,  in  many  cases  for  months  and  months  before  they  open 
the  account.  In  the  same  way  your  "  silent  salesmen,"  yonr 
advertisements,  must  convey  their  message  at  regular  intervals. 

If  any  reader  who  is  not  satisfied  with  the  results  from  his 
expenditure  will  only  apply  the  suggestions  I  have  made  to  his 
own  case,  I  am  sure  he  will  experience  greater  success  than  he  has 
obtained  in  the  past,  as  these  remarks  are  engendered  by  a  close 
acquaintance  with  the  subject  under  discussion. 


Wimbledon,  S.W.,  January  Lit,  191.5. 


Ernest  Ingram  Hill. 


The  letter  from  "  Consultant,"  and  your  editorial  thereon,  remind 
me  of  a  conversation  which  I  had  with  a  man  in  the  petrol-motor 
trade  about  reorganising  several  departments,  and  who,  when  it 
came  to  publicity  expenses,  emphasised  a  statement  to  the  effect 
that  his  firm  spent  a  lot  on  advertisement.  "  Pardon  me,  "  I  said. 
"  Your  firm  buy  a  good  deal  of  space,  bnt  they  never  advertise.' 
He  was  astonished,  and  could  not  grasp  the  difference  for  several 
minutes. 

The  above  is  ths  case  with  some  9.">  per  cent,  of  the  advertisers 
in  this  country  iu  ail  trades.  A  very  high  percentage  of  the  space 
taken  is  taken  simply  because  it  is  usual  to  "  advertise,"  and 
almost  everyone  else  does  it.  Further,  whoever  is  responsible 
for  engaging  an  advertising  manager  or  his  staff,  seldom  has  any 
knowledge  of  publicity  work,  and  simply  resorts  to  catch-phrases, 
such  as  "pulling  copy,"  and  the  like,  while  the  very  meaning 
of  "  pulling  copy "  is  unknown  to  the  interrogator.  Again, 
directors  and  minaging  directors  seldom  actually  know  what  an 
advertisement  is,  and  mistaking  somewhat  flaent  space-filling  for 
the  genuine  accomplishment,  a  highly  efficient  advertising  man 
is  not  always  engaged,  as  a  man  who  can  talk  intelligently 
about  his  subject  cannot  make  any  more  impression  on 
another  who  does  not  understand  it,  so  that  the  writer  of  hackneyed 
common-places  stands  as  much  chance  of  being  engaged — perhaps 
more,  because  he  will  be  cheap.  One  of  the  results  is  that  we 
get  space  very  often  filled  with  "  dead  "  and  very  usual  matter, 
while  blocks  suggest  a  trial  set  suspended  in  space  or  a  vehicle 
stranded  outside  the  works  without  a  sign  of  "life"  in  sight. 
0  je  could,  of  course,  write  at  great  length  in  dealing  fully  with 
all  the  advertising  ramifications  of  any  special  trade,  but,  speaking 
generally,  matter  in  periodical  advertisements  should  emphasise  a 
leading  line  each  week,  or  as  often  as  the  publication  appears, 
with  all  the  remaining  or  principal  lines  in  rather  smaller  type, 
c  mveniently  placed  for  ij^erence.  Illustrations  should  prefer- 
ably show  installations,  and  blocks  should  not  be  so  highly 
finished  or  photographs  so  re-drawn  as  to  produce  a  terribly  wooden 
effect,  which  often  has  a  particularly  unfavourable  result  on  over- 
seas business.  There  is  a  whole  budget  of  other  practical  adver- 
tising suggestions  going  for  any  firm  who  will  begin  to  realise 
that  mere  space-filling  is  one  of  the  most  unproductive  of 
expenses. 

If  any  firm  conld  see  their  way  to  standardise  and  advertise 
prices  for  different-sized  D  c.  and  A.c  motors  they  would  touch  a 
remunerative  line.  I  believe,  however,  that  as  the  prices  of  these 
machines  vary  so  much  with  the  circumstances,  competition.  Sec, 
under  which  they  are  sold,  it  would  be  difficult  to  give 
publicity  to  figures.  Such  prices,  however,  would  have  to  be  from 
12  to  la  per  cent,  below  the  official  figures,  which  were  thought  to 
be  high  at  one  time. 

Artlinr  Mallord  Tarner. 

London,  S.W.,  January  itit.  1915. 


Alluding  to  your  "  critique "  entitled  "  Advertisement  and 
Character,"  one  has  but  to  move  down  a  main  street,  to  turn  the 
leaves  of  a  periodical,  or  to  watch  the  speeding  countryside  from  a 
flying  track,  to  behold  "Advertisement"  tragic  in  its  endeavour  to 
appeal — humorous,  in  its  analogy  to  the  burdened  washing  line  of 
Poverty's  back  yard. 

The  line  is  a  necessity,  so  also  is  advertisement,  but  whereas  we 
shun  gazing  at  the  one,  alas  for  natural  instinct,  we  are  the 
puppets  of  a  moving  show  on  the  other. 

If  only  advertisers  would  realise  that  their  productive  effort  is 
for  the  hiiinitiated,  and  that  the  sure  way  to  appeal  to  ignorance  is 
by  suggestion — knowledge  gilded  with  subtle  flattery — colonr 
yells  would  cease  to  deafen,  ani  the  public,  treated  more  as  a  sane 
community  than  a  kindergarten,  would  be  less  liable  to  seek  the 
haven  offered  by  "  the  rainy  day  "  theory. 

A  few  well  chosen  lines  leading  up  to  the  main  scheme  instead 
of  an  opaque  mass  of  monochrome  or  futurist  nightmare  of  colour, 
and,  again,  a  gradatory  form  of  lighting  advertisement  for  nieht 
work,  would  go  far  to  procuring  business  and  helping  the  trade. 
The  elusive  advertisement  of  a  necessity  lives  longer  than  the  one 
that  strikes  a  solitary  note  and  then  is  silent. 

Trusting  that  the  raising  of  the  qiestion  will  bring  the  matter 
the  notice  it  deserves. 

Rex.  C.  Andersen. 

London,  W.,   January  Uh,  1915. 
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A.C.  T.  D.C.  for  Lighting. 

I  am  planning:  the  illumination  of  a  number  of  machine  shops 
at  present  lig-hted  by  gas,  by  means  of  several  thousand  drawn-wire 
and  half-watt  lamps. 

Two  electric  supplies  are  available — D.o.  at  240  volts,  and  A  c. 
110  volts  40  cycles. 

As  the  class  of  work  done  in  these  shops  is  of  very  close  nature 
and  demands  much  local  lighting,  the  low-voltage  Ac.  would  be 
most  suitable,  but  it  has  been  suggested  that  AC.  lighting  is  more 
trying  to  the  eyes,  and  that  trouble  may  be  experienced  by  the 
lights  getting  into  synchronism  with  the  moving  machinery. 

Personally,  I  should  think  the  heat  capacity  of  the  filaments 
would  prevent  this,  but  perhaps  some  of  my  fellow-readers  of  the 
Electrical  Review  who  have  had  experience  with  a.c.  lighting 
under  similar  circumstances  will  be  kind  enough  to  give  their  views 
upon  the  matter. 

Ex-Gas. 

January  2nd,  1915. 


I 


WAR    ITEMS. 


Divisional  Engineers— Royal  Naval  Division. — The  lastitu- 
tion  of  Electrical  Engineers  is  informed  that  it  has  been  decided  to 
form  another  Field  Company  of  Engineers  for  the  Royal  Naval 
Division.  It  is  desired  that  at  least  two  sections  of  the  new 
company  should  consist  of  highly-trained  men,  and  applications 
ate  accordingly  invited  from  members  of  the  Institution  between 
the  ages  of  19  and  35.  It  is  understood  that  the  rates  of  pay  and 
the  duties  are  the  same  as  those  of  the  Royal  Engineers.  Appli- 
cations should  be  addressed  to  Captain  Harrison,  Adjutant, 
Divisional  Engineers,  R.N.D.,  2,  The  Downs,  Dover  Roal,  Walmer. 
It  will  be  remembered  that  the  Engineer  units  of  the  Division  con- 
sist largely  of  members  of  the  Institutions  of  Civil,  Electrical  and 
Mechanical  Engineers.  Nearly  100  of  those  who  j  )ined  these  units 
since  they  were  formed  last  September  have  received  commissions 
in  the  Army. 

Post   Office  Engineering    Volunteer    Training   Corps.— 

Although  some  20,000  postal  employes  have  joined  the  Colours, 
this  number  falls  far  short  of  the  total  number  that  would  gladly 
enlist  ;  but  the  necessity  of  maintaining  the  eiEciency  of  the 
service,  especially  in  the  telegraph  and  telephone  departments, 
compelled  the  authorities  to  retain  the  men  in  their  customary 
occupations.  There  are  in  all  nearly  .")0,000  men  in  the  service  of  the 
Post  Office  in  Lonlon,  of  whom  over  7,000  belong  to  the  Engineering 
and  Stores  Departments,  and  when  it  was  proposed  to  form  an 
Engineering  Corps,  to  train  the  men  who  were  not  allowed  to 
enlist,  the  response  was  enthusiastic.  A  commencement  was  made 
with  600  men,  though  fully  double  this  number  applied  for  enrol- 
ment, and  the  corps  was  duly  formed  three  weeks  ago.  The  Com- 
mandant is  Mr.  H.  C.  Gnnton,  principal  power  engineer  to  the 
Post  Office  and  engineering  adviser  to  the  Central  Association  of 
Volunteer  Training  Corps;  the  Acting  Adjutant  is  Mr.  G.  F. 
Preston,  Controller,  London  Telephone  Service,  and  the  Second 
Commandants  are  Messrs.  A.  J.  Stubbs  and  W.  Noble,  Assistant 
Engineers-in-Chief,  and  A.  Moir  and  J.  M.  G.  Trez'se,  Superm- 
tending  Engineers,  London  District.  The  Q  aartermaster  is  Mr. 
A.  Parsons,  Controller  of  the  Stores  Department,  and  the  Company 
Commanders  are  Messrs.  D.  H.  Kennedy,  Assistant  Superintending 
Engineer,  London  ;  A.  Watts,  Staff  Engineer,  Eogineer-inChief's 
Office ;  6.  F.  Oreenham,  Assistant  Superintending  Engineer, 
London  ;  and  L.  B.  Turner,  Assistant  Staff  Engineer,  Engineer-in- 
Chief 's  Office.  Drills  take  place  in  the  evenings  at  the  Inns  of  Court 
Hotel,  which  has  been  acquired  by  the  Post  Office  for  a  future  tele- 
phone exchange,  and  a  programme  of  field  work  for  Saturdays  and 
Sundays  has  been  arranged.  The  A,  B,  and  C  companies  are 
designated  as  air-line  companies,  and  will  erect  temporary  tele- 
graph and  telephone  lines  and  stations  in  the  field  ;  D  company  is 
known  as  a  field  company,  and  will  deal  with  permanent  line 
construction  and  the  heavier  branches  of  engineering  field  work 
generally.  The  first  Corps  parade  took  place  on  Saturday  last  in 
the  yard  of  th,e  King  Edward  VII  Building,  and  was  followed  by  a 
route  march  of  5J  miles. 

The  Volunteer  Training  movement  has  quickly  overspread  the 
whole  country,  and  at  least  a  million  men  are  said  to  be  training 
diligently  in  their  spare  time  ;  but  few  corps  are  likely  to  make  a 
better  showing  than  the  new  P.O.  Engineering  Corps,  which  is 
recruited  from  an  exceptionally  fine  body  of  men,  very  many  of 
whom  have  been  through  the  mill  already. 

Board  of  Trade  Electrical  Exiiibition  :  Open  To-day.- The 

Bjard  of  Trade  Commercial  Intelligence  Department  invites  British 
electrical  manufacturers  and  representatives  of  wholesale  houses 
who  have  previously  imported  electrical  accessories  from  Germany 
and  Austria-HuDgary  to  attend  the  exhibition  of  such  goods  that 
they  have  organised.  The  exhibition  was  opened  yesterday  at  32, 
Cheapside,  E  C  ,  and  it  continues  open  to-day,  and  various  Bamples 
of  German  and  Austro-Hungarian  goods  are  on  view.  M  iny  of 
these,  no  doubt,  our  firms  have  already  come  up  asainst  in  the 
ordinary  course  of  business,  but  the  collection,  as  a  whole,  if  any- 
thing like  representative  or  complete,  should  be  instructive. 

(Serman  Methods  in  Australia. — A  short  time  ago,  in  com- 
menting upon  methods  of  German  electrical  firms,  Mr.  Harper,  city 
electrical  engineer,  Melbourne,  stated  (says  the  Melhi'iirnf  Agr) 
that  it  was  often  very  difficult  to  perceive  the  German  connections 
of   many    firms.       Many    German    firms,     like    the    AUgemeine 


Electricitjits  Gesellschaft,  had  their  headquarters  in  Melbourne, 
and  traded  under  all  sorts  of  local  names.  The  practice  of  removing 
name  plates  and  manufacturers'  marks  was,  he  believed,  a  common 
one,  and  was  being  indulged  in  pretty  freely  at  the  present  time. 
He  was  quite  certain  that  England  could  supply  the  Colonies  with 
every  type  and  quality  of  electrical  appliance  required,  and  believed 
that  Australia  was,  in  fact,  one  of  England's  best  customers  in 
electrical  goods. 

In  the  course  of  an  article  on  the  "  Duty  of  Australians,"  pub- 
lished in  October,  the  Australian  IHlning  Standard,  which  has  ever 
since  the  outbreak  of  war  made  a  weekly  feature  of  a  forceful 
anti-German  campaign,  made  the  following  observations  on  the 
methods  of  German  traders  :  — 

"  How  thoroughly  the  Germans  prepared  for  this  war  has  been 
shown  in  many  ways,  and  it  is  also  becoming  increasingly  clear  to 
what  an  extent  their  business  men  trading  or  having  agencies  in 
Australia  were  aware  that  this  war  was  coming.  .  .  .  It  is 
significant  as  showing  how  thoroughly  ostensibly  peaceable  firms 
knew  what  was  coming,  that  many  German  aoconnts  with 
Australia  were,  for  the  firxt  tlmi;  allowed  to  fall  into  arrears 
towards  the  close  of  the  first  half  of  this  year.  Can  we  then  trust 
a  people  such  as  this !  Indeed,  do  we  not  know  them  to  be  a 
contract-breaking  people,  whose  signature  to  '  a  scrap  of  paper  ' 
is  of  no  sanctity  whatever .'  If  we  cannot  trust  them,  have  we 
any  justification  for  continuing  to  deal  with  them  .'  No,  it  is  onr 
duty,  both  on  moral  grounds  and  on  grounds  of  policy,  to  have 
nothing  whatever  to  do  with  a  race  so  treacherous.  Let  it  be 
added  further,  that,  now  we  are  thoroughly  acquainted — but  no, 
that  is  too  much  to  say  :  let  it  be  altered  to  '  now  we  are  to  sDme 
slight  extent  acquainted ' — with  the  dubious  and  underhand 
methods  employed  by  German  firms  for  the  furtherance  of  business 
in  Australia  and  elsewhere,  we  will  say  deliberately  and  un- 
hesitatingly that  any  municipality,  any  Government,  any  public 
concern  whatever,  accepting  a  contract  from  any  firm  representing 
Girman  interests,  will  lay  itself  open  to  a  very  grave  suspicion  of 
having  had  its  honour  tampered  with.  It  is  notorious  that  some 
of  the  German  firms  trading  in  Australia  set  aside  snms  of  money 
for  use  by  their  agents  for  purposes  of  bribery.  Let  it  be  made 
quite  clear  then  that  anybody,  when  this  war  is  over,  accepting 
the  contracts  of  such  firms,  will  be  open  to  the  suspicion  of 
having  been  induced  in  this  way  to  consent  to  the  placing  of  a 
contract  with  a  nation  which  has  shown  itself  to  be  the  deadly 
enemy  of  the  Empire  to  which  we  belong." 

Hasllngden  Corporation  Contracts. — A  long  discussion  took 
place  at  a  recent  meeting  of  the  Haslingden  Corporation  Electricity 
Committee  upon  the  question  of  trading  with  Messrs.  Siemens 
Bros.  &  Co.,  Ltd.,  and  Mr.  Snow-Haddleston  and  Mr.  Hill,  repre- 
sentatives of  the  firm  mentioned,  appeared  before  the  Committee 
and  explained  the  position  and  composition  of  the  company. 
Eventually  a  resolution  was  moved  to  the  effect  that  when  tenders 
are  required  in  future  for  electrical  cables  and  goods,  Messrs. 
Siemens  Bros  &  Co.,  Ltd.,  should  be  allowed  to  compete  as  hereto- 
fore. An  amendment  was  brought  forward  that  when  existing 
contracts  with  the  firm  were  completed  the  Corporation  should 
cfase  trading  with  the  firm,  and  10  voted  for  the  amendment  and 
13  aeainst.  The  anendment,  therefore,  was  lost,  and  the  original 
resolution  was  subsequently  adopted. 

A  Copper  Famine. — According  to  a  report  from  Switzerland, 
Germany  is  so  sorely  in  need  of  copper  that  telegraph  and  tele- 
phone wires  are  being  polled  down,  at  first  in  the  less  papulous 
districts,  and  electric  light  cables  will  also  be  utilised  to  supply 
the  need.  The  great  gates  of  Antwerp  Railway  Station  have  been 
commandeered.  According  to  the  Timex  Brussels  correspondent, 
the  German  authorities  are  requisitioning  copper  articles  in  all 
parts  of  Belgium.  Copper  saucepans,  crucifixes,  and  holy  water 
basins  are  being  taken,  and  from  a  Brussels  factory  copper  to 
the  value  of  £12,000  has  been  requisitioned. 

Sydney  Council  Contracts. — When  the  Sydney  City  Council 
had  before  it  toward  the  end  of  October  a  recommendation  of 
Mr.  Forbes  Mackay,  the  city  electrical  engineer,  that  three 
transformers  be  obtained  from  the  U.S.A.,  at  a  cost  of  £5,097  (an 
English  firm  had  tendered  £1,000  less),  it  was  explained  that  the 
American  firm  had  guaranteed  delivery  within  13  weeks,  and  that 
the  type  offered  by  the  British  firm  was  not  what  the  engineer 
wanted.  As  a  result  of  the  discussion  in  the  Council  (according 
to  a  report  in  the  Sydiwij  Morniny  Jlrrald)  it  was  decided  that 
fresh  tenders  be  called,  confined  to  articles  of  English  manufacture. 
The  principal  speaker  in  the  diseuesion  said  that  he  believed  in 
distribnting  a  wage  fund  within  the  Empire  in  this  supreme  orisia. 
and  not  in  sending  their  money  to  foreigners. 

"  One  Clear  Call."- This  is  the  title  of  a  pamphlet  by  Mr.  A.  H. 
Ashton,  founder  of  the  Voluntary  Recruiting  League,  of  which  the 
latt-ir  has  printed  100,000  copies  for  general  distribution,  with  the 
object  of  stimulating  the  enlistment  of  recruits  throughout  the 
British  I-les.  The  published  price  is  Id.,  and  copies  can  be 
obtained  from  the  L  ague  at  Empire  House,  Piccadilly,  W.  A  selec- 
tion of  the  opinions  of  eminent  readers  showe  that  the  pamphlet 
has  mnde  an  excellent  impression  on  them,  and  is  regarded  as  a 
valuable  aid  to  recruiting.  The  author  recapitulates  the  events 
which  led  to  the  outbreak  of  the  war,  and  makes  an  effective 
appeal  tn  the  reader  tn  enlist  in  the  new  Army,  if  he  is  eligible. 
All  profits  made  from  the  sale  of  the  pamphlet  will  be  devoted  to 
the  furtherance  of  recruiting. 

Burnley  Tramwaymen.- The  War  Office  has  expressed  a 
desire  that  ex-non-commissioned  officers  on  the  staff  of  Burnley 
electrical  tramways  department  should  join  the  Army  as  inBtrnctors, 
I'p  to  the  present,  148  men  have  joined  the  ranks  from  the  tram- 
way ataff. 
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Royal  Fljing  Corps. — Aoeordine  to  the  Manchentcr  Cvurier, 
the  R^yal  Flying'  Corps  military  winp  are  callingr  for  the  fol- 
lowiner  and  other  tradesmen  : — Acetylene  welder,  seroplane 
mechanic,  cable  jointer,  coppersmith,  draughtsman  (mechanical), 
electrician,  fitter,  instrument  repairer,  metal  tamer,  pattern  maker, 
wireless  operator,  driller,  dynamo  attendant,  electric-bell  fitter, 
machinist,  motor  fitter,  switchboard  attendant,  tool  grinder,  wire- 
man. 

E.T.U.  Men  >vlth  the  Forces.— In  an  article  in  the  Herahl 
on  the  policy  of  the  Electrical  Trade  Union,  the  author, 
J.  Kinniburgh,  says  that  the  membership  is  8,000,  of  whom 
10  per  cent,  are  "fighting:  for  our  king  and  their  country''; 
another  large  number  are  building  warships,  leaving  "  about  2  per 
cent.,  if  that,  out  of  employment." 

Personal. — Mr.  E.  B.  C.  Preston,  manager  of  Messrs.  Siemens 
Bros.  Dynamo  Works,  Ltd.,  Rangoon,  has  been  appointed  a  2nd 
Lieut,  in  the  Indian  Army  Reserve  of  Officers.  He  has  been 
attached  to  the  32Qd  Sikh  Pioneers  at  Sialkot,  Punjab,  and  left 
Rangoon  on  December  13th  for  that  place. 

Owing  to  their  not  being  allowed  to  enlist  in  the  Forces  for 
active  service  on  account  of  the  exigencies  of  the  work  of  the 
department,  the  names  of  the  following  members  of  the  electricity 
staff  at  Woolwich  have  been  recorded  in  the  minutes  by  the  T.C.  : — 
Mr.  W.  B  Wadie.  assistant  engineer;  Mr.  Walter  i>;ott,  acting 
charge  engineer :  Mr.  J.  Rhodes,  stoker ;  and  Mr.  G.  R  Smith,  clerk. 

Mr.  Leonard  J.  Aron  is  in  France  serving  as  Corporal  in  the 
Army  Service  Corps, "  Mechanical  Transport,"  British  Expeditionary 
Force. 

Private  Wm.  Lonsdale,  who  was  condemned  to  death  for  an 
assault  at  the  Doberitz  Concentration  Camp,  Berlin,  but  whose 
sentence  is  said  to  have  now  been  commuted  to  one  of  ten  years' 
penal  servitude,  is  a  Leeds  man,  who  was  a  reservist  in  the  2ud 
Battalion  West  Riding  Regiment.  He  was  called  up  from  his  em- 
ployment as  a  tram  conductor  in  Leeds  at  the  outbreak  of  the  war, 
and  took  part  in  the  battle  of  Mons,  where  he  was  wounded  and 
taken  prisoner  on  August  24th. 

Mr.  Francis  B.  Shaw,  A.M.Inst.C.E .  A.M.I.E.E.,  electrical 
engineer  to  the  Government  of  Siam,  who  recently  contributed  to 
our  pages  an  interesting  account  of  the  Siam  Electricity  Works, 
has  joined  the  R.X.V.R.  armoured  car  division  as  Lieutenant,  and 
hopes  soon  to  be  on  active  service. 

The  Manchester  Tramways  Committee  has  passed  a  resolution 
expressing  appreciation  of  the  excellent  work  done  by  Mr.  J.  M. 
McElroy  (general  manager)  and  the  whole  of  his  staff  in  connection 
with  the  war  crisis. 

In  the  list  of  certificates  of  naturalisation  appearing  in  the 
Lond:m  Gazette  on  January  ."ith,  the  following  entry  appears  : — 
Gerald  Henry  John  Hooghwinkel  (Netherlands),  consulting 
engineer,  95,  Linden  (hardens,  Bayswater,  London.  Date  of  oath 
of  allegiance,  December  10th,  1914. 

Roll  of  Honour.— Private  Matthew  Partington,  of  the  3rd 
Loyal  Xorth  Lancashire  Regiment,  an  employe  at  the  Preston 
electricity  works,  has  been  killed  by  a  bomb  dropped  from  a 
German  aeroplane. 

Private  Thomas  Turner,  of  Dukinficld,  who  was  employed  as 
a  driller  at  the  generating  station  on  Tame  Valley,  has  been 
wounded  whilst  serving  with  the  1st  Shropshire  Light  Infantry. 

Lance-Corporal  Ernest  Mann,  a  motorman  on  the  Manchester 
tramways,  has  received  an  otEoial  intimation  that  he  is  to  be 
recommended  for  distinction  for  conspicuous  bravery  in  the  field. 

Sergt.  William  E.  Sayle,  of  Bispham,  a  driver  on  the  Blackpool 
and  Fleetwood  tramcara,  has  been  killed  in  action  whilst  serving 
in  the  Scots  Guards. 


REVIEWS. 


Test  Questions  in  Wireless  Telegraphy.  Series  I 
and  2. — The  Students'  Library.  London :  The 
Wireless  Press.    Price  i/-  each  set. 

These  test  questions  are  published  in  the  form  of 
a  series  of  cards,  38  in  Series  i  and  48  in  Series  2. 
They  are  intended  for  students  who  are  beginning  to 
take  up  "  wireless"  as  a  profession,  as  well  as  for 
amateur  wireless  experimenters,  and  they  provide  a 
convenient  means  of  testing  knowledge. 

Series  i. — This  series  of  38  cards  comprises  228 
questions,  roughly  graduated  from  the  very  elemen- 
tary principles  of  magnetism,  electrostatics  and  cur- 
rent electricity  up  to  questions  involving  consider- 
able technical  knowledge  of  wireless  operations.  In 
places  the  graduation  is  very  rough,  and  in  the  cards 
numbered  i  to  10  there  is  needless  repetition  and 
ver>-  little  method  in  the  choice  of  questions;  card 
II  on  the  induction  coil  and  the  series  of  cards  on 
waves  show  a  much  less  random  selection.  The 
qiiestions  on  the  technical  part  of  the  work  are  cer- 
tamly  calculated  to  search  out  the  weak  points  of 
the  student  who  sets  himself  to  work  conscientiously 
tnrough  them,  but  even  here  a  certain  reckless  mix- 


ing of  easy  and  difficult  questions  is  to  be  regretted. 

The  cause  of  the  trouble  is  probably  to  be  found 
in  the  suggestion  that  the  student  "  can  either 
choose  a  card  at  random,  taking  a  new  card  each 
day,  or  he  can  work  steadily  through  the  set  in 
numerical  order."  It  is  fairly  obvious  that  one  set 
of  cards  can  scarcely  hope  to  serve  both  purposes — 
the  "random  selection"  method  demands  quite  a 
different  arrangement  of  questions  from  the  "  work 
through  in  order  "  method,  and  where  the  cards 
fail  is  in  the  attempt  to  fulfil  these  two  conditions 
simultaneously. 

Series  2.^This  series  of  48  cards  coinprises  288 
questions,  covering  the  whole  of  the  ground  in  the 
theoretical  section  of  the  P.M.G.'s  examination. 
The  questions  dealing  with  electricity  and  magnetism 
are  based  on  the  ordinary  text-books,  those  which 
deal  with  wireless  telegrapliy  on  Hawkhead's  Hand- 
book of  Technical  Instruction  for  W'ireless  Students 
and  those  concerned  with  regulations  on  the 
P.M.G.'s  Handbook. 

The  failing  noticed  in  Series  i  is  conspicuous  by 
its  absence  in  Series  2.  the  questions  being  gradu- 
ated with  obvious  care.  This  series  is,  indeed, 
admirable  in  every  way.  and  the  first  20  cards  could 
be  worked  through  with  advantage  by  any  student 
of  applied  electricity,  wliile  to  the  students  of  wireless 
the  whole  set  should  prove  an  invaluable  aid  to  a 
mastery  of  both  the  theoretical  and  practical  sides 
of  his  subject. — P.H.S.K. 


Anleitung  ztim  Ban  Elektrischer  Ilaiistelegraphen 
Telcphon  Kontrol  iiiid  Blitcableitcr  Anlagen. 
Berlin:  Aktiengesellschaft  Mix  and  Genest.  7th 
Edition. 

This  book,  which  was  first  published  in  1890  and 
has  now  reached  its  seventh  edition,  occupies  a  posi- 
tion in  the  literature  of  weak-current  installations 
somewhere  between  the  ordinary  maker's  catalogue 
and  the  scientific  text-book,  though  much  nearer  the 
latter  than  the  former.  Although  it  is  published 
under  the  auspices  of  one  of  the  large  makers  in  this 
branch  of  the  industry,  and  is  illustrated  by  means 
of  their  own  particular  make  of  apparatus,  the 
method  of  treatment  distinguishes  it  entirely  from 
the  mere  trade  catalogue.  It  contains  a  clear  and 
orderly  account  not  only  of  the  apparatus  itself  but 
of  the  principles  underlying  its  construction  and  of 
the  applications  for  which  it  is  suitable. 

It  is,  in  fact,  just  the  kind  of  book  that  the  user, 
or  intending  user,  with  little  technical  knowledge 
would  wish  to  have  at  hand  as  a  guide  to  what  can 
and  cannot  be  accomplished  by  electricity  in  tlie 
house,  office  or  w-orks,  in  certain  directions. 

The  contents  deal  with  domestic  bells  and  tele- 
phones, telephone  exchanges,  special  types  of  tele- 
phone, mine  signalling,  sources  of  energy,  line 
erection,  and  lightning  conductors. 


Electric   iV  ire  men's    Work.     By   J.    H.   Havelock. 

1914.     London:    Crosbv.  I-ockwood  &  Son.    Price 

5/-  net. 

It  is  to  be  feared  that  Mr.  Havelock  lacks  a  due 
sense  of  proportion — at  any  rate  as  regards  the  rela- 
tive importance  of  different  sections  of  a  wireman's 
work.  For  example,  he  devotes  a  large  proportion 
of  the  first  section  of  the  book  to  the  working  out 
in  every  detail  of  a  series  of  simple  calculations, 
many  of  them  by  logarithms  to  4  decimals,  when  a 
brief  statement  of  the  equation  and  the  answer 
(which  most  people  would  work  out  on  a  slide  rule ) 
would  have  sufficed.  Again,  he  wastes  some  40 
pages  in  reprinting  I.E.E.  rules  and  similar  matter 
which  one  can  obtain  free  from  any  insurance  com- 
pany. 

The  result  of  this  is  to  fill  up  the  book  with  a 
large  amount  of   comparatively    valueless  material, 
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whilst  nian_v  important  subjects  are  scarcely  treated 
at  all.  The  whole  subject  of  wiring  in  every  kind 
of  building,  for  example,  (except  mills  and  factories, 
which  get  an  extra  page),  is  dismissed  in  one-and-a- 
half  pages,  with  another  three  pages  of  diagrams 
of  but  little  real  value.  Again,  there  are  nearly 
twenty  pages  of  "  problems  "  reprinted  from  old 
examination  papers,  but  no  diagram  of  any  inter- 
communication system  of  telephones — one  of  the 
commonest  requirements  of  the  wireman. 
.  Such  a  subject  as  the  best  method  of  wiring  to  suit 
various  conditions  is  ignored  entirelv,  as  is  also  that 
problem,  the  answering  of  which  is  so  important  to 
the  contractor,  viz.,  wdiich  is  the  cheapest  way  to 
run  wires  between  various  lights,  switches,  etc.,  with 
due  regard  to  economy  of  material  and  labour? 

Whilst  these  defects  are  very  apparent,  there  is 
much  in  the  book  which  is  of  value.  The  chapters 
on  practical  work  are  the  most  useful,  and  the  sug- 
gestion that  every  wireman  should  he  able  to  dia- 
gram out  a  wiring  problem  and  make  sketches  of 
his  work  is  excellent.  The  statement  that  "all 
sketches  should  be  neatly  dimensioned"  would  have 
been  more  pointed  if  it  were  not  for  the  fact  that 
out  of  the  seven  sketches  that  are  reproduced  as 
illustrations  four  are  without  dimensions  ! 

Mr.  Havelock  has  made  a  framework  on  which  a 
useful  book  could  be  built,  but  there  must  be  a  good 
many  omissions  and  additions  and  a  number  of  cor- 
rections to  the  present  matter  before  the  book  at- 
tains to  its  best  value. 


Light,     Radiation,     and     Illuminatiou.       By     P.aul 

riociNER;    translated    by    Justus    Eck.      J^ondon: 

Electrician  Printing  and  Publishing  Co.    Price  6/- 

net. 

It  would  have  been  better,  wc' think,  if  this  book 
had  been  published  primarily  as  a  mathematical 
treatise,  for  looking  at  it  from  a  practical  point  of 
view  we  have  to  confess  ourselves  very  disappointed. 
The  preface  announces  that  it  is  "  intended  to  assist 
electrical  engineers,  architects,  and  others  in  plan- 
ning lighting  installations,  with  special  reference  to 
arc  lighting."  The  last  paragraph,  however,  points 
out  that  "  an  exact  mathematical  solution  is  not 
always  possible  ...  as  so  many  causes  influence  the 
result  in  uncertain  ways,"  etc.,  etc.  Although  this 
may  be  read  in  the  preface  we  find  in  the  text 
abstruse  calculations  which  are  carried  to  a  very  fine 
point.  It  should  be  a  comparatively  easy  matter  to 
amend  the  formulae  given  so  that  they  could  quickly 
be  applied  and  understood  by  those  whose  mathe- 
matical knowledge  is  only  elementary,  and  yet  be 
sufficiently  correct  for  all  practical  purposes. 

The  first  chapter  deals  \\\i\\  light  emission  from 
surfaces,  and  the  formul<Te  are  given  in  such  a 
manner  that  many  prospective  readers  would  put 
the  book  down  at  once;  in  fact,  it  is  assumed  that 
one  is  thoroughly  acquainted  with  the  rules  and  laws 
relating  to  the  subject.  Light  emission  from  bodies 
is  ne.xt  dealt  w^ith.  and  generally  speaking  all  the 
steps  in  the  calculations  are  clearly  shown,  but  un- 
fortunately we  begin  to  stumble  over  some  of  the 
many  mistakes  which  the  volume  contains.  Too 
mucn  is  taken  for  granted,  as  for  example  on  page  9. 
I  =  i  //'-'  x.Tr  xh  (\  -\-  cos  a)  is  Said  to  be  "  easily  seen  "  ; 
similar  "obvious"  statements  occur  throughout 
the  book,  and  are  not  conducive  to  its  being  well 
understood. 

Having  considered  matter  relatin.g  to  the  above 
headings  we  arrive  at  the  real  object  of  the  work 
and  learn  of  the  light  emission  from  arc  lamps. 
This  subject  is  well  treated  from  all  points  of  view, 
and  the  author  is  very  frank  regarding  the  lack  of 
reliability  of  that  type  of  unit.  Many  interesting 
and  useful  facts  regarding  illumination  are  closely 
dealt  with. 

Again  somewhat  cryptic  references  are  made,  and 
it  is  unfortunate  that  nearlv  all  the  elaborate  tables 


given  contain  a  multitude  of  figures  which  compare 
a  lo-ampere  old  type  of  arc  lamp  with  a  modern  12- 
ampere  proprietary  flame  arc,  so  that  they  can  be 
of  but  little  service.  The  pages  following  may  pos- 
sibly be  useful  to  some  engineers,  but  we  very  much 
doubt  wdiether  the  matter  put  fonvard  will  appeal 
to  any  but  those  who  have  a  large  amount  of  time 
on  their  hands.  We  have  very  carefully  studied  the 
form.ulas  and  tables,  and  as  yet  fail  to  realise  their 
practical  importance  save  for  those  particular  lamps 
lor  which  they  are  worked  out;  conclusions  may  be 
drawn  which  are  entirely  erroneous,  especially  since 
full  details  of  conditions  are  not  given.  This  is 
particularly  the  case  with  table  XX\',  and  we  think 
that  the  author  could  be,  with  advantage,  more  ex- 
plicit; also  many  illuminating  engineers  will  disagree 
with  the  statements  put  forw^ard,  for  the  arguments 
savour  of  considerable  bias.  The  figures  in  table 
XXVI,  which  state  the  minimum  requisite  illumina- 
tion, are  in  many  cases  very  similar  to  American 
figures,  and  are  abnormally  high  when  compared 
with  English  practice.  The  writer  fails  to  point  out 
that  the  sizes  of  the  units  with  w-hich  he  deals  are 
somewhat  prescribed.  In  example  2,  on  page  48," 
there  is  apparently  one  of  the  frequent  omissions 
which  the  book  contains. 

Unidirectional  illumination  is  next  considered,  and 
again  one  finds  remarks  which  are  seemingly  con- 
tradictory; careful  study  will,  however,  disclose  the 
fact  that  the  punctuation  of  the  fourth  paragraph  of 
section  35  is  incorrect;  nevertheless  the  matter  itself 
is  of  exceptional  interest. 

The  book  concludes  with  a  section  entirely  de- 
voted to  calculation  methods;  these  are  full  of  novel 
features  but  of  doubtful  service,  for  although  curves 
and  tables  are  v^'orked  out  in  a  most  elaborate  man- 
ner, the  context  itself  leaves  much  to  be  desired  in 
the  way  of  explanation,  and  we  are  of  the  opinion 
that  in  the  stress  of  modern  business  it  is  almost 
impossible  for  the  engineer  to  prepare  the  necessary 
data  for  every  type  of  unit  which  might  be  used; 
the  methods  given  are  ingenious  but  laborious. 

As  previously  stated,  this  work  contains  much  for 
tliose  wishing  to  study  the  subject  treated  from  an 
academic  point  of  view.  It  is  to  be  regretted  that 
the  author  has  confined  his  attention  to  certain  units; 
had  he  generalised  his  examples  and  tables  the  book 
would  have  been  of  greater  service.  We  would  also 
suggest  that  more  care  miglit  have  been  taken  in 
the  proof-reading,  since  errors  and  seemin.g  contra- 
dictions abound,  so  that  the  book  is  scarcely  of  the 
standard  usually  attained  in  the  admirable  series  pub- 
lished by  otu"  contemporary. 


BUSINESS  NOTES. 


Consular  \otes.— SPAIN.— The  United  States  Consul 

at  Seville  Bays  :— There  is  a  special  call  at  this  time  for  electrical 
machinery.  The  Consulate  already  has  received  inquiries  from 
firms  desirous  of  importincr  electrical  motors,  &c.,  bat  the  smaller 
lines  of  supplies,  fixtures,  kc,  will  probably  be  furnished,  as  hereto- 
fore by  a  German  firm  that  has  a  factory  for  this  class  of  floods 
in  Barcelona.  There  are  several  well-equipped  electrical  ifoods 
stores  in  Seville,  and  people  of  the  better  class  are  takiuf;  to  the 
use  of  fans,  irons,  water-heaters,  foot-warmers,  and  kindred 
articles,  all  of  which  are  shown  here.  The  import  duty,  however, 
has  been  an  ob.^tacle  to  the  development  of  the  trade.  Electricity 
is  supplied  at  low  rates  for  industrial  purposes,  and  there  is  a 
prowin?  tendency  towards  a  larger  use  of  electrical  equipment. 
Most  of  the  smaller  towns  and  villaires  are,  or  are  beinfr,  equipped 
with  electric  light.  Catalocues,  if  they  are  to  be  of  any  use  at 
all  must  be  in  the  Spanish  lani;uaKe  ami  include  the  quotation  of 
net  prices,  weierhts  per  unit  and  in  quantities,  nnmbers  packed  in 
the  case,  quotatioos  on  complete  machines,  inclndini;  all  aooessories, 
measurements  set  up  and  knocked  down,  and  probable  cost  of 
paobinK  and  shippincr.  It  is  scarcely  necessary  to  say  that  a  sales- 
man with  the  actual  (roods  to  show  can  do  more  business  in  an 
hour  than  cataloffurs  in  a  year. 

Trade   lliiriiiji:    1014.— The  Mirrlees  Watsox  Co,, 

Lrn.,  report  that  their  brisk  business  of  the  last  few 
years  slackened  off  materially  during  the  first  half  of  1914, 
mainly   because    sugar    planters   with    phenomenally   good    cane 


46 


THE    ELECTEICAL    REVIEW.     [Vol  76.   no.  1,937,  jandaby  8, 1915. 


crops  had  to  be  content  with  phenomenally  low  prices  for  their 
products.  Foreign  financial  dislocation,  throagh  the  war,  has 
farther  depressed  matters,  preventing-  some  promising  Echemes 
from  maturing,  and  hindering  the  placing  of  much  customary 
business  of  a  less  degree  of  importance.  Shipping  difSculties,  in- 
crease in  cost  of  material,  and  shortage  of  labour,  have  accentuated 
that  trouble,  particularly  as  regards  the  latter,  no  fewer  than 
77  men  from  the  offices  and  workshops  having  left  to  join  the 
Territorials  and  Regulars.  Notwithstanding  all  this,  a  fair  amount 
of  work  has  been  undertaken,  and  prospects  for  the  coming  year 
seem  good.  Apart  from  the  sugar-making  and  general  machinery 
departments  of  the  business,  it  may  be  mentioned  that  the  con- 
densing department  has  been  kept  employed  throughout.  Amongst 
the  larger  sizes  of  installations  is  one  for  the  Leeds  Corporation 
electricity  works,  the  surface  condenser  in  this  case  having  Iti.OOO 
fq.  ft.  cooling  surface — probably  the  largest  surface  condenser  in 
existence.  A  very  large  number  of  rotary  air  pumps  of  "  Mirrlees- 
Leblanc  '  type  have  been  supplied,  including  several  for  the  Mari- 
time Service,  and  we  understand  that  the  working  results  have 
been  very  satisfactory.  A  steam  "  Multijector "'  air  pnmp  on 
a  new  principle  is  now  being  made  for  marine  purposes. 

The  Chamier  of  Commerce  Journal  for  January  contains  that 
journal's  usual  annual  trade  review — if  anything  can  be  called 
usual  relating  to  last  year.  It  comprises  60  pages  of  matter  written 
by  experts  in  leading  trades  and  industries,  and  reports  from  special 
correspondents  in  all  Home,  commercial  and  industrial  centres.  In 
the  editorial,  of  which  an  advance  proof  has  been  sent  to  us,  the 
writer  takes  a  very  hopeful  view  of  the  outlook,  confirming  the 
opinion  of  the  Chancellor  of  the  Exchequer  that  after  the  war 
there  will  be  some  four  or  five  years  of  prosperity  for  British 
industries.  On  the  question  of  the  capture  of  German  trade,  the 
writer  expresses  the  opinion  already  voiced  in  our  own  pages,  that 
it  is  for  the  Government  and  commercial  men  alike  to  carefully 
study  the  possibilities  of  Germany  unloading  stocks  of  goods  here 
at  below  cost  price  after  the  war,  and  to  devise  means  for  dealing 
with  this  problem,  which  will  be  so  argent  and  difficult  in  the  near 
future. 

Caleiidars  and  Diaries. — Messbs.  Nalder  Bros,  and 

Thompsos,  Ltd  ,  of  97a,  Dalston  Lane.  London,  N.E.,  have  sent 
m  one  of  their  wall  calendars  with  monthly  sheets  for  1915  ;  it  is 
of  the  usual  size  and  in  the  familiar  style. 

From  Messbs.  Thermit,  Ltd.,  of  27,  Martin's  Lane,  London, 
E.G.,  we  have  received,  as  in  previous  years,  a  pocket  notebook, 
with  calendars  for  1 9 1 ")  and  1916.  The  opening  36  pages  contain 
illustrated  material  concerning  the  Thermit  process  and  some 
general  information. 

Messrs.  Stevtaet  &  Lloyds,  Ltd.,  of  Winchester  House,  E.G., 
adhere  to  the  same  form  and  appearance  as  in  previous  years 
for  their  wall  or  desk  calendar  for  1915  ;  monthly  cards  are 
fitted  in  a  white  frame  bearing  a  gUt  monogram,  the  whole 
forming  one  of  the  neatest  of  the  Xew  Year  souvenirs  that  reach  us. 

The  Victa  Electbical  Co.,  of  60,  Queen's  Road,  Battersea, 
S.W.,  have  issued  a  wall  calendar  for  1915,  with  monthly  slips. 

From  Messrs.  W.  T.  Heslet's  Telegraph  Wobks  Co.,  Ltd., 
Blomfield  Street,  London  Wall,  E.G.,  we  have  received  a 
wall  calendar  with  weekly  slips.  The  words  1837  and  191,'), 
placed  on  either  side  of  a  view  of  the  Tower  of  London,  remind  us 
that  the  business  is  one  of  the  oldest  established  in  the  industry, 
while  the  excellence  of  the  calendar  shows  that  the  firm  knows 
how  to  do  a  thing  well  in  1915. 

A  calendar  with  monthly  sheets  has  been  received  from  the 
Navy  Employment  Agency,  of  2.5,  Victoria  Street,  S.W.,  where 
from  among  men  who  have  served  in  the  Royal  Navy  or  Royal 
Marines,  engineers,  artificers,  electricians,  mechanics  and  other 
workmen,  can  be  engaged. 

Messrs.  Bbecksell,  Monro  &  Rogebs,  Ltd.,  of  Thriesell 
Street,  Bristol,  have  prepared  a  wall  calendar  with  neat  and  small 
monthly  date  slips  below  a  view  of  London.  An  impressive 
panoramic  view  executed  in  efifective  colouring  embraces  both 
sides  of  the  Thames,  as  seen  looking  up  the  river  from  the  Tower 
Bridge,  bringing  within  its  compass  the  many  buildings  and  other 
features  typical  of  metropolitan  and  national  greatness  coming 
bstween  the  Tower  of  London  on  the  one  hand,  and  the  Houfes 
of  Parliament  on  the  other.  With  feelings  of  pride,  one  is 
reminded  of  Blncher's  celebrated  remark,  "  What  a  city  to  sack  !  " 

The  Westisghouse  Brake  Co.,  Ltd.,  of  82,  Tork  Road.  King's 
Cross,  N.,  have  issued  a  calendar  for  1915.  Monthly  tear-off 
sheets  each  bear  a  half-tone  illustration  of  an  application  of  the 
Westinghonsc-Morse  silent  rocker-joint  chain  drive. 

Davenport  Engineering  Co.,  Bradford. — A  calendar  for  1915 
has  been  issued  by  the  firm.  The  card  depicts  some  of  the  firm's 
cooling  towers  and  a  block  of  daily  date  slips  with  clear  figuring 
is  attached. 

Mb.  Charles  H.  Blume,  of  Fitzalan  Square,  Sheffield,  is  sending 
out  two  good  rules  to  his  friends,  one  is  of  5  in.  in  length  and  can 
be  used  as  a  letter  opener  ;  the  other  is,  of  course,  to  use  "  Mego- 
mao  "  and  "  Insnlac  "  varnit hes. 

JlESSBS.  Gillespie  .t  Beales,  of  Amberley  House,  Norfolk 
Street,  Strand,  W.C,  have  issued  a  war  calendar  which  is  bound  to 
be  a  favourite.  Its  strongly  patriotic  note  and  the  unobtrusive 
manner  of  printing  of  the  firm's  name  will  ensure  for  it  a  place  on 
our  own  walls,  and  we  can  give  no  better  testimony.  The  design 
includes  the  flags  of  the  Allies,  the  heads  of  their  respective  nations 
and  our  military  and  naval  leaders  in  the  straggle.  The  import- 
ance of  our  naval  and  aerial  fleets  is  fully  taken  into  account 
pictorially. 

The  British  Thomson-Hodston  Co.,  Ltd.,  of  Rugby  has 
prepared  a  large  hanging  calendar,  with  a  theet  for  every  month 
of  191o.    The  calendar  differs,  as  usual,  from  all  others  received  at 


this  office,  by  reason  of  the  fact  that  each  sheet  includes  the  pre- 
ceding and  following  month  in  addition  to  the  current  one.  Each 
sheet  contains  a  bird's-eye  view  of  the  Rugby  Works  and  an 
Ulnstration  of  one  or  other  of  the  firm's  manufactures. 

The  Vaelet  Magnet  Co.,  Ltd.,  of  Woolwich,  have  issued  a 
serviceable  wall  calendar  for  1915,  with  monthly  tear-off  sheets. 

From  Messrs  Mawdsleys,  Ltd.,  of  Zone  Works,  Dursley,  we 
have  received  a  wall  calendar,  with  neat  little  monthly  date  slips 
for  1915.  In  the  selection  of  a  subject  for  the  pictorial  feature, 
"  Her  Favourite  Flower,"  which  is  executed,  in  colour,  the  firm 
have  shown  the  excellent  taste  that  has  always  marked  their  choice 
in  such  matters. 

Bankruptcy  l»roceedin2'.s. — William  Henry  Wood, 

electrical  engineer.  Lorna  Doone,  School  Lane,  Hall  Green,  Birming- 
ham, \\arwick. — The  adjourned  public  examination  of  this  debtor 
was  held  at  the  Court  House,  Corporation  Street,  Birmingham,  last 
week,  before  Mr.  R9gistrar  Lowe,  when  debtor  returned  his 
liabilities  at  £470,  and  his  assets  at  £1,228,  the  estate  disclosing 
an  apparent  surplus  of  £759.  He  stated  that  he  did  not  consider 
himself  to  be  insolvent,  but  that  owing  to  the  action  of  a  limited 
company,  of  which  he  was  managing  director,  in  refusing  to  pay 
his  salary,  and  in  making  an  illegal  call  on  shares,  he  had  been 
forced  into  such  a  position  that  he  could  not  immediately  meet  his 
liabilities,  but  his  assets  more  than  covered  them.  Questioned  by 
the  Official  Receiver  with  regard  to  the  assets,  debtor  said  that  the 
book  debts  were  due  from  the  company  of  whose  action  he  com- 
plained, and  they  were  the  subject  of  an  action  now  pending,  the 
company  disputing  their  liability  to  pay  him.  Nevertheless  he 
regarded  the  debts  as  good,  and  he  should  say  that  if  the  company 
had  got  any  money  they  ought  to  pay  the  debts.  He  admitted 
that  the  only  tangible  asset  was  a  small  balance  from  the  furniture. 
In  October,  1912.  he  acquired  the  lease  of  half  an  acre  of  land  at 
King's  Road,  Tyseley,  upon  which  a  factory  was  built,  and  a  limited 
company  was  promoted  for  the  purpose  of  carrying  on  the  business 
of  electrical  engineers,  and  especially  for  manufacturing  machine- 
made  brass  work  for  most  trades.  He  borrowed  money  to  equip 
the  factory.  In  April,  1913,  the  company  was  registered  with  a 
nominal  capital  of  £8,000,  and  altogether  about  6,000  shares  were 
subscribed  for.  He  agreed  that  the  concern  had  a  fair  amount  of 
working  capital,  and  that  there  was  no  reason  why  it  should  not 
have  been  successful.  Friction  arose  between  the  directors  and 
debtor,  aod  he  was  requested  to  keep  away  from  the  works,  at  any 
rate  for  a  time.  This  he  protested  against  through  his  solicitor. 
From  that  time  his  salary  ceased.  The  complaint  against  him  was 
that  the  work  was  not  turned  out  as  it  might  be,  but  he  pointed 
out  that  the  offence,  whatever  it  was,  was  condoned  by  a  subsequent 
agreement  he  had  with  the  company  on  terms  which,  if  the  concern 
had  been  successful,  would  have  paid  him  better.  This  was  dated 
January  9  th  last,  and  no  further  complaints  were  made.  He  had 
received  no  notice  to  terminate  his  services.  The  examination  was 
closed. 

For  Sale. — Coventry  Electricity  Department  have  for 
disposal  by  tender  one  600-KW.  McLaren-Siemens  generating  set, 
particulars  of  which  are  given  in  our  advertisement  pages. 

Electrical   Industry  in    Scotland. — A  correspondent 

writes: — "Electrical  firms  in  Glasgow  and  the  West  of  Scotland 
are  pressed  with  orders.  The  Electric  Control,  Ltd.,  have  supplied 
several  very  large  controllers,  including  four  600-H.p.  three-phase 
controllers  for  high-pressure  hydraulic  pumps,  each  taking 
900  amperes  to  start,  and  many  automatic  sets  for  air  compressors 
in  shipyards,  of  200  to  350  H  P.  The  firm  are  now  fulfilling  the 
order  for  the  automatic  controllers  for  what  will  be  the  largest 
electric  lifts  in  the  United  Kingdom,  each  lift  being  operated  by 
2oO-H.p.  three-phase  motors.  Messrs.  Drysdale  &  Co.,  Ltd.,  Yoker, 
Glasgow,  have  provided  a  large  installation  of  electrically-driven 
pumping  plant  for  the  Port  of  London  Authority  for  use  as 
impoundirg  pumps.  A  feature  in  shipbuilding  work  is  the 
growing  popularity  of  the  'Hele-Shaw  Martinean'  electric 
hydraulic  steering  gear.  At  present  Messrs.  John  Hastie  -t  Co., 
Ltd..  are  completing  four  sets  for  new  battleships,  and  two  sets 
for  torpedo-boat  destroyers,  and  also  a  large  number  of  sets  for 
Diesel  motor  vessels.  A  Glasgow  firm  has  orders  in  band  for 
plant  for  Japan,  Sumatra,  South  America  and  Australia,  in  addi- 
tion to  all  descriptions  of  electric  plant  for  ordnance  and  ammuni- 
tion workshops.  The  '  Quarto  watt '  electric  heaters  have  been 
placed  on  board  many  new  ships,  including  various  new  British  India 
liners,  to  take  the  place  of  steam  heating.  The  West  of  Scotland 
firms  have  a  good  share  of  urgent  War  Office  and  Admiralty 
work.  An  Esst  of  Scotland  firm,  Messrs.  Hawthorn  4:  Co.,  Leith, 
specialise  in  electric  slipway  haulage  machinery,  and  are  shipping 
out  a  set  of  6C0  tons  to  Auckland  Harbour,  also  a  set  of  sOO  tons 
capacity  for  Peru. " 

S|(a!»'noletti  Developuieuts. — In  regard  to  the  recent 
enlargement  in  the  business  of  Spagnoletti,  Ltd.  (established 
1851),  and  the  change  in  its  title,  we  learn  from  the  directors 
that  a  factory  has  been  erected  on  an  extensive  site  at  Park 
Royal,  London,  N.W.,  and  further,  that  the  company  will  in  future 
by  known  as  the  Park  Royal  Engineering  Works.  Ltd  Etcept 
for  additions,  the  directors  and  staff  remain  unchanged.  The  fac- 
tories have  been  specially  designed  on  up-to-date  lines  with  a  view 
to  handling  the  large  switchgear  nnd  instrument  output  manu- 
factured for  the  Admiralty,  War  Office,  and  many  Corporations  to 
whom  the  company  are  contractors.  A  history  extending  over 
63  years  is  a  long  one  in  the  electrical  trade,  and  so  lengthy  an 
experience,  combined  with  well-equipped  factories,  should  go  far 
to  ensure  a  sucoeaeful  career  for  the  new  compauy. 
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Cataloji'iies  and  Lists. — British   Thojison-Houston 

Co.,  Ltd.,  Rugby. — Price  list  No.  2,510  describes  and  gives  dimen- 
sions of  B.T.H.  shaft  oonpliDgrs. 

Messrs.  Siemens  Bbos.  Dynamo  Works  Co  ,  Ltd  ,  Caxton 
House,  Westminster,  London,  S.W. — The  firm  have  issued  a  new 
eiKht-page  printed  list  of  lantern  slides  that  are  held  in  stock  at 
Caxton  House  for  lendinpr  free  of  charge  to  lecturers,  schools,  &o. 
The  list  has  been  revised  and  enlarfjed,  and  now  consists  of  208 
different  views,  coveriner  all  classes  of  electrical  machinery  and 
apparatus  manufactured  by  the  firm  at  Stafford  and  Dalston. 

Ediswan  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder'e  End. — Four  picture  postcards  have  been  issued,  showinjr 
the  application  of  Royal  Ediswan  drawn-wire  lamps  in  different 
departments  of  the  household.  Quantities  bfaring-  customers' 
names,  fcc,  will  be  supplied  on  application.  The  company  have 
also  issued  correspondence  poster  stamps  as  a  "  Sjmbol  of  Electric 
Service." 

General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.G.— New  illustrated  and  priced  leaflet  (OS.  1  878)  of 
Oaram  half-watt  drawn-wire  lamps,  1,000  and  2,000  c  p.  Also 
No.  O.S.  1,852,  a  new  four-page  list,  the  front  page  of  which  bears 
the  "  leading  light  "  coloured  poster  design  (reduced,  of  course  !), 
the  contents  being  illustrated  particulars  and  prices  of  various 
types  of  Osram  lamps  with  bayonet  caps. 

Messrs.  J.  H.  Tucker  &  Co.,  King's  Road,  Hay  Mills,  Bir- 
mingham.— New  folder  (No.  1)  describing  their  latest  ironclad 
switch. 

Davenport  Engineering  Co.,  Bradford. — This  publication 
consists  almost  entirely  of  half-tone  photographic  views  of  Hole- 
house's  patent  natural  draught  chimney  cooling  towers  as  supplied 
by  the  company  to  various  electric  light  and  power  authorities, 
collieries,  and  woollen  mills,  also  line  drawings  of  interiors  of  the 
towers. 

Messrs.  Simplex  Conduits,  Ltd,  116,  Charing  Cross  Road, 
London,  W.C. — Thirty-six  page  list,  giving  descriptive  information 
regarding  their  Plexeim  system  of  electric  heating  and  cocking, 
and  illustrations  and  prices  of  a  complete  range  of  appliances, 
including  many  designs  of  kettles,  irons,  hot-plates,  &c.  Four 
distinct  types  of  electric  ovens  are  illustrated,  and  electric  urns, 
large  and  small  water- heaters,  hot  cupboards,  and  larger  electrically- 
heated  appliances  are  also  shown. 

Dissolutions  and  Liquidations.— Schleyder's  Eco- 
nomic Steam  Furnace  (Continental),  Ltd. — This  company  is 
winding  up  voluntarily,  with  Mr.  R.  W.  Ednie,  of  Craven  House, 
Kingsway,  WC,  as  liquidator.  A  meeting  of  creditors  was  held  on 
January  4th. 

Felgate  iNST.iLLATloN  Co.,  LTD. — A  meeting  of  creditors  is 
called  for  January  1 1th,  at  the  Reading  Gas  Co.'s  Lecture  Hall,  by 
the  liquidator,  Mr.  A.  G.  West. 

Argentine  Electrolytic  Syndicate,  Ltd. — A  meeting  will 
be  held  at  17,  Albion  Street,  Hanley,  on  February  8th,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  R.  E.  Clark. 

Abbott,  Pope  &  Co.,  builders  and  electrical  engineers,  2-18, 
Belsize  Road,  Kilburn,  N.W. — Messrs.  J.  Abbott  and  A.  Pope  have 
dissolved  partnership.  Debts  will  be  attended  to  by  Messrs. 
Abbott  &  Pope,  at  42,  Bolton  Road,  St.  .John's  Wood,  N.W. 

Spagnoletti,  Ltd. — In  pursuance  of  Sec.  188  of  the  Companies' 
(Consolidation)  Act.  1908,  a  meeting  of  the  creditors  will  be  held 
at  34  and  3('.,  Gresham  Street,  London,  E.C ,  on  January  19th. 
The  Park  Royal  Engineering  Works,  Ltd ,  purchased  the  entire 
issue  of  debentures  in  Spagnoletti,  Ltd.,  and  the  new  factory  now 
being  completed,  the  liquidation  of  Spagnoletti,  Ltd.,  has  become 
necessary.  Certain  of  the  assets,  in  which  are  included  the  stock 
and  book  debts  and  work  in  progress,  have  been  transferred  to 
the  Park  Royal  Co.  in  full  satisfaction  of  the  debentures,  the  new 
company  at  the  same  time  having  undertaken  to  discharge  all  the 
existing  trade  liabilities  of  Spagnoletti,  Ltd.  The  meeting  is  a 
formal  one. 

Machine-Stokinsr  at   Blaekjiool.— Messrs.  Edward 

Bennis  &  Co.,  Ltd.,  of  Little  Hulton,  Bolton,  have  installed  four 
of  their  chain-grate  stokers  at  the  Blackpool  Corporation  electricity 
works,  fitted  with  the  Bennis-Miller-Bennett  patent  links,  the  dis- 
tinctive feature  of  which  is  the  device  of  halvirg  the  link  at  the 
point  of  junction  with  the  next  link  in  the  series,  making  an 
uninterrupted  sequence  which,  it  is  claimed,  prevents  the  admis- 
sion of  excess  air.  The  grates  are  fitted  to  water-tube  boilers  of 
the  B.  &  W.  type.  An  8-hour  test  made  with  new  slack,  having 
a  calorific  value  of  12,012  b.th  u.,  gave  an  evaporative  duty,  as 
.from  and  at  212°  F.  per  lb.  of  coal,  of  97  lb.,  and  a  total  thermal 
lefficiency  of  78  per  cent.  Two  chain-grates  were  at  first  supplied 
Ito  the  order  of  the  Corporation,  and  the  results  being  in  every 
way  satisfactory,  the  order  was  given  for  two  additional  grates. 
The  grates  are  working  with  natural  draught.  This  and  other 
successful  installations  are  mentioned  in  a  pamphlet  on  "  Chain- 
Grate  Stoking,"  recently  issued  by  Messrs.  Bennis,  copies  of  which 
may  be  had  on  application. 

Italy.— n.M.  Consul  at  Rome  (Mr.  C.  C.  MorgaD) 
reports  that  an  agent  in  that  city  wishes  to  secure  the  repre- 
sentation of  United  Kingdom  manufacturers  of  electrical  goods. 
The  name  can  be  ascertained  at  the  Board  of  Trade  Commercial 
Intelligence  Branch,  London.  Other  inquiries  should  be  addressed 
to  the  British  Consulate,  Rome. 

Book  .\otices.— The  Praclifal  Eleetrician's  Pocket- 
Sook  and  Diary.      Edited  by  H.  T.  Crewe.      London  :    S.  Rentell 


and  Co.  Price  Is.  net. — The  sixteenth  edition  of  this  popular 
pocket-book  has  been  issued,  having  undergone  an  exceptional  re- 
arrangement and  condensation  ;  new  chapters  have  been  added,  on 
electric  clocks,  electricity  in  coal  mines,  and  distributing  systems, 
and  new  sections  deal  with  half-watt  lamp?.  C.T.S.  wiring,  Zed 
fuses,  &o.  Not  the  least  of  the  attractions  of  this  little  companion 
is  the  neat  format  and  excellent  printing  by  which  it  is  distin- 
guished ;  the  illustrations  are  particularly  good,  and  so  long  as  the 
present  high  standard  of  production  and  composition  is  maintained, 
the  book  need  fear  no  competitor. 

'•  Samuel  F.  B.  Morse  :  His  Letters  and  Journals."  Edited  by 
E.  F.  Morse.     London  :  Constable  &  Cn.     Price  31s.  6d.  net 

"■Journal  of  the  Institution  of  Electrical  Engineers."  Vol. 
LIU,  No.  239.  January,  1915.  London  :  E.  &  F.  N.  Spon,  Ltd! 
Price  3s.  6d. 

"  Tramactions  of  the  North-East  Coast  Institution  of  E  ginesrs 
and  Shipbuilders. '  Vol.  XXX,  Part  6.  December,  1914.  New- 
castle-upon-Tyne :  The  Institution.     Price  58. 

"  Bulletin  de  la  Societe  Internationale  des  Electriciens."  Vol.  IV 
(3  series),  No.  37.  July  to  December,  1914.  Paris  :  Gauthier- 
Villars  et  Cie.     Price  2  fr.  50. 

"  Automatic  Telephony."  By  A.  B.  Smith  and  W.  L.  Campbell. 
London  :  HUl  Publishing  Co.,  Ltd.     Price  17s.  net. 

Deed    of  Assi«'nnient.— Geo.  Braulik,  8,   Lambeth 

Hill,  E.G.,  &c.,  electrical  engineer.— Mr.  G.  E.  Corfield,  the  trustee 
in  this  matter,  in  giving  a  statement  of  his  receipts  and  payments, 
says  that  the  terms  contained  in  the  deed  of  composition  and 
assignment  between  the  debtor  and  his  creditors,  has  so  far  been 
carried  out.  The  trading  operations  of  the  debtor,  under  his  super- 
vision, are  being  well  maintained,  and  he  expects  to  be  able  to  fully 
carry  out  the  conditions  of  the  deed  and  eventually  discharge  the 
whole  of  the  said  composition  of  lOs.  in  the  £,. 

Trade  Announcements.— The  busmess  of  Alderman 

R.  H.  Mason,  electrical  and  general  engineer,  of  Lome  Street, 
Oswestry  (Salop),  has  been  taken  over  by  Messrs.  Darling  and 
Lloyd. 

The  Midland  Electric  Wire  Co.,  Ltd,  or  Leicester,  have 
removed  to  Lutterworth,  and  all  communications  should  be 
addressed  there  in  future. 

The  address  of  the  firm  mentioned  in  the  first  of  our  trade 
announcements  last  week,  is  32,  County  Buildings,  Corporation 
Street,  Birmingham,  not  32,  Corporation  Street, 


LIGHTING  and  POWER  NOTES. 


Accrinffton.— New  Oas  Plant.— The  electrical  engi- 
neer reports  that  the  new  No.  3  gas  producer  plant  is  now  in 
operation,  and  the  gas  cleaning  and  sulphate  plant  has  had  trial 
runs.  The  gas-engine  plant  arrangements  are  progressing,  but 
only  one  new  engine  is  at  present  in  use.  The  total  fuel  cost 
per  unit  generated  by  the  steam  plant  was  ■379d„  and  for  gas 
plant  ■273d. 

Argentina. — Residents  in  the  city  of  Santiago  del 
Estero  being  dissatisfied  with  the  charges  made  by  the  Compania 
Elcctrica  del  Norte,  appofnted  a  Special  Conimittee  to  study  the 
contract  made  between  the  Government  and  that  company.  As 
the  municipal  authorities  will  do  nothing,  the  public  have  decided 
to  defend  themselves.  The  Committee  thinks  that  the  reason  of 
this  municipal  indifference  is  that  they  owe  the  company  more 
than  S20,000,  and  do  not,  therefore,  dare  intervene.— i/fi'iVio  of  the 
Hirer  Plate. 

Ascot.— Sewage  Pujiping. — The  Windsor  R.D.C.  has 
decided  to  consider  electricity  for  sewage  pumping  as  an  alter- 
native to  the  Diesel  plant  originally  proposed.  The  estimated 
capital  cost  of  the  installation — current  being  taken  from  the 
local  works — is  £4,775,  made  up  of  the  following  items  :— Mains 
in  duplicate,  booster,  i:c.,  £2,750  ;  two  lOO-H  r.  motors  and  pi  uipe, 
one  80  ii.i*.  motor  and  pump,  £1,200  ;  building,  £600  ;  foundations 
£100;  contingencies,  £225.     The  estimated  annual  cost  is  £720. 

Australia. — The  Melbourne  City  Council  is  proposing 
to  substitute  metal  filament  for  carbon  lamps  for  renewals  of  not 
less  than  40  watts  and  to  charge  an  extra  id.  per  unit  when  sush 
renewals  are  carried  out  by  the  Council. 

It  is  proposed  to  invite  tenders  for  112,500  assorted  metal  lamps, 
at  an  estimated  cost  of  £3  9Cii.  The  city  electrical  engineer 
estimates  a  reduced  revenue  of  £6,0Co  per  annum  owing  to  the 
change. 

The  Coonamble  (N.S.W.)  Municipal  Conncil  has  entered  into  an 
agreement  with  the  Australian  Electric  Supply  Co.  for  electric 
lighting  in  the  town. 

The  Toowong  (Q.)  Council  has  decided  to  establith  an  electric 
lighting  scheme  for  the  town  anl  to  apply  for  an  Order  in  Council. 

The  Dalby  (<,'.)  Ccuncil  has  prepared  plans  and  specifications  for 
an  electric  lighting  scheme. 

The  Brunswick  (Vic)  Council  has  acceptod  the  offer  of  the 
Commonwealth  Bank  of  a  loan  of  £10,000,  for  extending  the  elec- 
tric light  and  power  system  in  the  city.  It  is  proposed  to  intro- 
duce electricity  into  every  street  in  the  municipality. — Tenders. 
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Barrow. — The  electrical  engineer  reported  that  it  would 
be  necessary,  at  an  early  date,  to  consider  some  further  extension, 
with  a  view  to  maintaininer  the  pressure  at  Walney.  A  160-KW. 
rotary  converter  has  now  been  installed  at  the  Famess  Railway 
Works,  and  a  balancer  and  switchgear  has  been  fitted  in  the 
Fnrnees  Abbey  snb-station. 

Beaoousfield. — In  order  to  safeguard  the  Council's 
intens'^8,  the  U.DC.  has  decided  to  formally  oppose  the  London 
Electric  Supply  (,^^o.  2)  Bill. 

Belfast. — Extension  Schejie. — The  Corporation  has 
approveil,  snhjeot  to  certain  conditions,  of  the  extension  scheme 
submitted  by  the  Tramways  and  Electricity  C^mmittee  on  the 
repT-t  of  the  city  electrical  engineer  ;  the  cost  is  estimated  at 
£28.3)1. 

Biriiiing'kani. — Temporary  Supply  Station. —  At  a 
recent  meeting  of  the  City  Council,  the  Electric  Supply  Committee 
were  to  ask  permission  to  erect  and  equip  a  temporary  supply 
station  at  Ncohells,  at  an  estimated  cost  of  £97,000,  to  meet  the 
urgent  demands  of  local  manufacturers  engaged  on  Government 
work.  In  view  of  the  urgency  of  the  work  it  is  proposed  to 
proceed  with  it  in  anticipation  of  L.G.B.  sanction.  To  meet  normal 
demands  it  was  intended  to  install  5,000  Kw.  of  temporary  plant 
at  the  Aston  Manor  station,  but  since  the  end  of  September  appli- 
cations for  the  supply  of  11,000  Kw.  for  power  purposes  have  been 
received,  and  a  still  greater  demand  is  anticipated.  Of  the  esti- 
mated £97,000  to  be  spent  on  the  temporary  plant,  some  £10,000 
for  buildings,  foundations,  ka.,  will  cease  to  he  remunerative  when 
the  plant  is  dismantled.  The  permanent  Nechells  power  station 
will  not  be  available  for  supply  purposes  until  the  winter  of 
1916-17. 

Bradford-oii-Avon. — Prov.  Order. — The  U.D.C.  has 

sent  a  letter  to  Mr.  J.  H.  Edwards,  of  Bristol,  asking  when  he 
intends  exercising  the  powers  granted  him  by  the  prov.  order 
for  EL. 

Bradford. — It  is  stated  that  despite  the  war,  the 
number  of  units  turned  out  at  the  electricity  works  is  constantly 
increasing.  Slight  extensions  of  plant  are  being  made  when  new 
textile  bui'dingsare  erected,  but,  says  our  correspoodent,  it  appears 
to  be  a  somewhat  difficult  task  to  persuade  owners  of  old  mills  to 
install  electricity. 

Brjn'hoiise. — The  Electric  Power  Sub-Committee  has 
recommended  the  Electricity  Committee  to  make  a  further  reduc- 
tion of  Id.  per  unit  for  the  supply  of  energy  through  a  generator 
for  cinemntograph  purposes,  subjict  to  a  minimum  consumption 
of  3,000  units  per  annum. 

Chile. — A  decree  has  been  published  approving  the 
scheme  presanted  by  Don  Herman  Bernales  for  the  installation  of 
an  electric  lighting  and  power  system  for  the  town  of  Casablanca. 
— Board  of  Trade  Journal, 

Continental  Xotes.— Belgium.— The  Belgian  town  of 

Zeebrugge,  whi^h  has  become  prominent  during  the  war,  is  at  the 
mouth  of  the  Bruges  Ship  Canal.  Its  entrance  lock  is  equipped 
with  80-ft.  wide  rolling  gates  operated  by  electric  motors.  An 
adjacent  power  station,  which  contains  two  200-H  p.  Willans  steam 
dynamos  supplying  DC.  at  440  volts,  is  reported  to  have  been 
destroyed  by  British  warships,  together  with  the  lock  gates. 

Spais. — A  concession  has  been  granted  to  the  Siciedad 
Anonima  Hidro-electrica  Iberica,  to  utilise  the  waters  of  the  Rio 
Mijares,  in  the  district  of  Fanzira,  for  the  production  of  electric 
power. — Boat d  of  Trade  JovrnaL 

Coventry.— New  Sub-Stations.— The  City  Council  has 
decided  to  purchase  land  in  Walsgrave  and  FoleehiU  Roads,  for  the 
erection  of  electricity  substations. 

Cufkfield  (Sussex).— Prov.  Order.— The  B.  of  T.  has 
called  the  attention  of  the  R  D.C.  to  the  stipulations  of  the  prov. 
order  granted  to  the  Mid-Sussex  E.L.  and  P.  Co.  which  had  not  been 
carried  out,  and  asking  for  the  Council's  observations  as  to  the 
order  being  revoked.  The  Counnl  has  decided  to  make  no 
observations  on  the  subject. 

Darlington.— Extension    Scheme.— The    Electricity 

Committee  has  prepared  a  scheme  for  the  extension  of  the  works, 
comprising  new  generating  plant  and  the  erection  of  larger 
buildings,  the  cost  being  estimated  at  £20,000. 

Dover.— New  Plant.— A  Sub-Committee  of  the  Elec- 
tricity Committee  has  been  formed  for  the  purpose  of  considering 
the  steps  to  be  taken  to  provide  for  additional  alternating  current 
plant,  to  ensure  completion  of  the  work  by  next  autumn. 

Edinbura'h.- Electrical  Trades  Protest.— The  local 

electrical  traders  have  petitioned  the  T.C.  against  the  clauses  in 
the  proposed  prov.  order,  giving  the  T.C.  power  to  supply  and  hire 
electrical  apparatus  (except  for  lighting),  and  to  open  showrooms 
in  the  city,  &o.  The  protest  has  been  signed  by  a  100  firms  in  the 
trade  as  well  as  by  35  firms  on  behalf  of  the  local  Ironmongers' 
Association.  Amongst  other  things,  it  is  stated  that  the  Cor- 
poration has  not  accepted  the  offer  of  co-operation  by  the  traders 
made  as  a  result  of  previous  proposals  of  the  same  kind.  There 
are  also  numerous  private  electrical  showrooms  in  the  city.  The 
12' h'  °    ''"'  '^^°^'  °''^^^  ^'^  ^^  considered  by  the  T.C.  on  .Jinuary 


Eslier. — Thames  Flood. — Owing  to  the  flooding  of  the 
river  at  Molesey,  water  entered  the  low-lying  pipes  of  the 
Twickenham  and  Teddington  Electric  Supply  Co.,  and  the  Esher 
supply  was  cut  off. 

Fincliley. — Year's  Working. — With  reference  to  the 
note  which  appeared  in  our  last  issue  under  this  head,  we  are 
informed  than  there  was  a  credit  balance  shown  in  last  year's 
accounts  of  £2  278,  not  a  debit  balance  of  £2,116,  as  mentioned 
by  our  correspondent. 

Frinton. — The   Frinton  and  District   I^.L.  and   P.  Co., 

Ltd.,  has  decided  to  appeal  agairst  the  assessment  of  its  under- 
taking. The  appeal  will  be  defended  by  the  Assessment  Com- 
mittee of  the  Tendring  Union. 

Glasiiow.— For  about  lo  minutes,  on  Saturday  evening, 
the  centre  of  the  city  was  deprived  of  its  electric  light,  and  muoh 
inconvenience  was  caused  among  the  shopping  crowds  and  the 
spectators  at  picture  houses.  The  cause  was  a  short  circuit  on  two 
of  the  mains  leading  from  Port  Dundas  power  station,  with  the 
consequent  overloading  of  the  machinery  running  at  the  time.  As 
the  tramways  department  supplies  its  own  power,  the  cars  were 
not  interfered  with. 

Cireetland. — The  Electrical  Distribution  of  Yorkshire, 
Ltd.,  has  informed  the  U.D.C.  that  it  had  not  been  able  to  proceed 
with  the  erection  of  the  sub-station  at  Greetland  on  account  of  the 
war,  but  the  estimates  for  the  station  would  be  considered  early  in 
the  new  year,  and  it  was  hoped  that  the  building  would  soon  be 
in  course  of  erection. 

Halifa.x. — The  Electricity  Committee  his  refused  an 
application  made  by  the  War  Refugees'  Committee  for  the  free  use 
of  electricity  in  the  houses  occupied  by  Belgian  refugees. 

India. — According  to  the  Indiaman  the  Madras  Govern- 
ment has  had  before  it  during  several  years  a  scheme  for  generat- 
ing electric  power  from  the  Pijkara  Fall  fortbe  purpose  of  lighting 
the  principal  stations  on  the  Nilgiris.  As  it  is  more  than  proljable 
that  this  enterprise  will  not  soon  emerge  from  its  present  form, 
the  Municipal  Couucil  of  Ootacamuad  has  passed  a  resolution, 
subject  to  the  approval  of  Government,  sanctioning  the  employ- 
ment of  Mr.  Fulton,  reprts'niing  a  Ceylm  firm  of  electricians,  to 
prepare  plans  and  estimates  for  a  proposed  scheme  to  light  the 
station  and  supply  power  to  private  and  business  houses.  The  idea 
is  to  derive  the  power  from  the  St.  Lawrence  Lake.  The  estimated 
cost  of  the  enterprise  is  Rs.  50,000. 

Llandudno. — Proposed  Loan,  &c. — The  Urban  Council 
has  decided  to  make  application  to  the  L.G.B.  for  sanction  to  borrow 
£920  for  supplying  and  laying  a  new  feeder  cable  from  the  works 
to  a  feeder  pillar  to  be  erected  in  Mostyn  Street.  The  Council 
refused  the  application  for  a  free  supply  of  electricity  for  the 
headquarters  of  the  local  Battalions  of  the  Welsh  Army  Corps, 
and  ordinary  rates  are  to  be  charged. 

London. — Greater  London  Scheme. — The  Standing 
Conference  of  Metropolitan  Municipal  Electricity  Undertakings 
has  passed  a  resolution  to  the  effect  that  the  L.CJ.C.  electricity 
scheme  is  prej  idicial  to  the  development  of  electricity  supply  in 
London,  and  to  the  interests  of  the  Borough  Councils  owning 
electricity  undertakings,  and  contrary  to  the  interests  of  the 
ratepayers. 

Bethnal  Geeen. — ^The  Electricity  Committee  is  to  submit  to 
the  B.C.  an  estimate  of  £15,iti4  for  the  supply  and  laying  of  cables, 
&c.,  in  connection  with  the  new  eleitricity  undertaking.  The 
Committee  proposes  to  stipulate  in  the  contract  for  cables  and 
accessories  that  they  shall  be  of  British  manufacture. 

Woolwich. — Bulk  Supply,  Loans,  ko.  — The  B.  of  T.  has 
sanctioned  the  arrangement  for  bulk  supply  of  electricity  between 
the  Woolwich  B.C.,  the  South  Metropolitin  Electric  Light  Co.  and 
the  W'est  Kent  Electric  Co. 

The  Electricity  Committee  has  consulted  Sir  John  Saell  with  a 
view  to  his  report,  submitted  tD  the  Council  in  1912,  being  brought 
tip  to  date.  This  report  has  been  considered  by  the  Committee, 
aud  an  estimate  has  been  forwarded  to  the  F.nante  Committee  of 
the  further  expenditure,  amounting  to  £32,935,  necessary  to  com- 
plete the  works  recommended.  la  addition  to  the  3,000  KW.  turbo- 
alternator  now  on  order,  further  boilers,  and  another  1,000- kw.  motor- 
converter  are  necessary.  The  Council  has  authorised  the  Committee 
to  obtain  tenders  for  the  necessary  plant,  and,  if  necetsary,  the 
services  of  Sir  John  Snell  will  be  obtained  to  interview  the  L.C.C 
with  a  view  to  obtaining  the  longest  periods  for  the  repayment  of 
the  proposed  loan. 

Mabtlebone. — The  returns  of  the  Electricity  Department, 
for  the  September  quarter  of  1914,  show  that  2,811,607  units 
were  sold,  a  decrease  of  972  units  as  compared  with  the 
previous  year.  The  revenue  was  £30,203,  an  increase  of 
£43,  and  the  generation  and  distribution  expenditure  £15,152. 
Due  to  more  economical  plant  the  generating  costs  were  ■673d. 
per  unit  as  against  'Clid.  in  the  1913  September  quarter. 
For  the  half-year  to  September  30th,  the  amount  available  for 
capital  charges  was  £31,597  as  against  £29,992,  and  the  increase 
in  the  available  balance  amounts  to  £1,605. 

The  B.C.  has  decided  to  petition  against  the  L.C.C.  Greater 
London  Supply  Bill  and  the  London  Electric  Supply  (No.  2) 
Bill. 

Maidenhead. — The  T.C.  has  decided  to  appoint  a  station 
superintendent  at  the  electricity  works,  in  orJer  to  free  the 
electrical  engineer  for  other  necessary  dntiee. 
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Manchester.— Owing;  to  the  darkness  of  the  Christmas 
holidays,  the  consumption  of  electricity  for  the  three  days  showed 
a  onnsiderable  increase,  the  figures  beings,  for  1914,  594,400  units, 
and,  for  1913,  583,820  units,  an  increase  of  10,580  units. 

A  representative  of  the  Withinpton  Committee  of  the  Corporation 
has  been  deputed  to  interview  the  chairman  of  the  Electricity 
Committee  as  to  lighting:  main  roads  at  Withington  by  electricity. 

Xew  Zealand. — Lake  Coleridge  Scheme. — The  in- 
auguration of  the  hydro-electric  power  scheme  took  place  on 
November  25th,  the  Premier,  the  Hon.  W.  F.  Massey,  switching  on 
the  current — A'ew  Zealand  Shippuifi  and  Cummerce. 

.Vottin&iiani. — Proposed  Loax.— The  Electricity  Com- 
mittee is  recommending  the  City  Council  to  apply  for  sanction  to 
borrow  £20,000  for  underground  mains  and  services. 

Oldliani.  — Supply  of  Motors. — With  reference  to 
complaints  which  have  been  made  by  the  Chamber  of  Trade  that 
the  electricity  department  of  the  Corporation  is  competing  wiih 
the  local  electrical  traders  in  the  supply  of  motors,  a  deputation  of 
the  E.L.  Committee  is  to  meet  the  Chamber  to  make  a  statempnt 
on  the  matter.  At  a  meeting  of  the  Electricity  Committee  last 
week  it  was  stated  that  the  complaints  of  the  Chamber  were  very 
unfair.  The  Committee  tried  to  work  with  the  traders,  but  it  a 
man  came  to  the  electricity  station  and  would  not  go  to  a  private 
trader  for  a  motor,  it  was  only  natural  that  the  Corporation  should 
supply  him,  rather  than  lose  a  customer  for  energy. 

Loan  Sanction. — The  T.C.  has  recsived  the  sanction  of  the 
L  G.B.  to  a  loan  of  £40,000  for  additions  to  the  plant  at  Greenhill 
Works,  and  for  the  provision  of  cooling  towers. 

Ituncoru. — Prov.  Order. — Subject  to  the  work  being 
carried  out  within  a  given  period,  the  R.D.C.  has  decided  to  consent 
to  the  application  of  the  Warrington  T.C.  for  a  prov.  order  in  the 
parishes  of  Stockton  Heath,  Latohford  Without,  Thelwall,  Grappen- 
ball,  Lower  and  Higher  Walton,  and  Appleton. 

Salfoi'd.— Proposed  Loans,  Szc. — The  Electricity  Com- 
mittee has  decided  that  in  all  cases  where  separate  premises  in  the 
occupation  of  one  consumer  are  supplied  with  energy  at  the 
eliding  scale  of  charges,  such  premises  be  regarded  as  separate 
premises,  and  charged  accordingly,  except  in  the  case  of  a  con- 
sumer under  contract  where  the  conditions  of  supply  are  speci- 
fically agreed  upon.  Application  is  to  be  made  to  the  L.G.B.  for 
sanotirin  to  barrow  £18,252  for  the  provision  and  equipment  of 
a  transformer  station  in  the  Greengate  District,  and  £25,000  for 
the  extension  of  h.t.  mains  and  provision  of  L  T.  mains. 

Walsall. — The  R.D.C.  has  concluled  an  agreement  with 
the  Walsall  Corporation  for  a  supply  of  energy  to  the  new  pumping 
station  at  Rushall.  A  new  showroom  was  opened  on  Tuesday,  in 
connection  with  the  Sales  Department. 

West  Bi'onnvicli.  — Proposed  Loan. — The  T.C.  has 
been  recommended  to  apoly  for  sanction  to  borrow  £2,460, 
required  to  cover  the  cost  cf  future  extensions  of  mains. 

Wimbledon. — The  B.C.  has  decided  to  supply  electrical 
energy  to  houses  occupied  by  Belgian  refugees  and  their  helpers, 
also  to  the  Wimbledon  Recruiting  Committee  for  lighting  purposes 
at  lid.  per  unit. 

The  borough  electrical  engineer,  ai  the  result  of  a  canvass  in 
Worcester  Park,  is  to  include  applications  signed  by  17  residents  in 
the  application  to  be  made  for  permission  to  sopply  electricity  in 
certain  roads  in  Worcester  Park. 

Wrevliani. — The  T.C.  has  arranged  to  supply  current 
to  the  military  huts  being  erected  at  3d.  per  unit,  and  to  extend  the 
mains  along  King's  Mills  Road,  to  supply  new  property,  and  to 
l>ro7ide  five  public  electric  lamps  in  place  of  gas. 


TRAMWAY  and  RAILWAY  NOTES. 


\berdeen. — Tramway  Purchase. — The  Carpcration 
Tramways  Committee  has  received  a  letter  from  the  Suburban 
Tramways  Co.  regarding  the  proposed  purchase  of  the  undertaking 
by  the  T.C,  stating  certain  terms  and  conditions  upon  which  a 
basis  of  purchase  might  be  arranged.  It  is  understood  that  the 
terms  mentioned  would  be  about  equal  to  a  payment  of  30d.  per 
sh'ire  to  the  shareholders  of  the  company. 

A  petition  against  P.A.Y.E.  cars  from  users  of  the  tramways  in 
Great  V/estern  R  )ad  and  adjoining  streets  has  been  sent  to  the  T.C. 
The  petitioners  state  that  these  cars  are  disliked  by  both 
drivers  and  conductors  ;  that  risk  of  accidents  is  incurred  by 
drivers  having  to  operate  the  barrier  regulating  the  exit,  thereby 
diverting  their  attention  from  the  front ;  and  that  the  conductors 
h'ive  to  stand  on  the  platform  of  the  car  practically  motionless, 
having  no  opportunity  of  exercise,  and  consequently  during  the 
winter  season  the  cold  will  be  most  trying.  The  petition  concludes 
by  asking  that  these  cars  be  at  once  discontinued,  and  the  former 
system  reverted  to. 

Bi'i;>'liOiiS('. — The  General  Purposes  Committee  has 
decided  not  to  consent  to  the  Halifax  Corporation's  tramway  pro- 
posals in  Brighouse. 

Belfast. — The  Corporation  tramways  are  not  giving  the 
results  anticipated,  the  reason  given  being  the  number  of  extensions 
recently  made,  which   have   not  proved   remunerative  enough  to 


defray  the  expenses  incurred.  The  war,  too,  has  seriously  affected 
the  traffic,  no  fewer  than  lfi,000  Belfast  men,  exclusive  of  reservists 
and  special  reserve  men  and  yeomen,  having  left  to  join  the  new 
armies  since  the  war  opened. 

Chile.— The  anti-German  riots  in  Valparaiso,  originating 
in  the  doubling  of  the  tramway  fares,  were  repeated  for  teveral 
days  and  necessitated  cavalry  charges,  in  which  several  persons 
were  ii  j  ired,  to  disperse  them.  In  the  meantime  the  tramway  cars 
have  been  boycotted. — Review  of  Hirer  Plate. 

Continental.  —  Italy.  —  Electric  traction  has  just 
been  introduced  on  the  Turin  and  Savona  Railway,  for  passenger 
ttaffis  only,  on  the  section  of  the  line  across  the  Apennines, 
between  the  latter  town  and  Coval,  a  distance  of  29  miles.  This 
section,  which  is  the  heaviest  part  of  the  line,  incluies  the  Belbo 
tunnel,  about  3  miles  in  length,  with  maximum  gradients  of  1  in 
40.  The  maximum  speed  is  31  miles  per  hour.  Sivona,  after 
Genoa  and  Venice,  ib  the  principal  coal  port  in  Italy  :  it  is  also  an 
important  manufacturing  town,  with  large  steel  works. — Railway 
Oaiette. 

Derby. — Electric  Tower  Wagon. — The  Corporation 
has  purchased  an  Edison  electric  tower  wagon  for  use  in  connec- 
tion with  the  electric  tramways.  The  vehicle,  the  chassis  of  which 
is  designed  for  a  load  of  20  cwt.,  is  equipped  with  a  battery  of  60 
Eiison  cells  having  a  capacity  of  190  ampere-hours,  or  sufficient  to 
enable  a  distance  of  42  miles  to  be  covered,  at  an  average  speed  of 
12  miles  per  hour. 

Doneaster. — Proposed  Loan. — The  T.C.  has  decided 
to  apply  to  the  L.G.B.  for  sanction  to  borrow  £8,550,  £5,500  of  this 
being  for  the  purchase  of  six  new  tramcars. 

Halifax. — Proposed      Tramway      Extension. — The 

Tramways  Committee  has  deciled  to  extend  the  tramway  trajk  to 
Sjuthowram,  on  condition  that  the  Southowram  U.D.C.  guarantees 
to  pay  £200  per  annum  for  the  first  five  years,  £150  per  annum 
for  the  second  five  yearp,  and  £100  per  annum  thereafter,  such 
payments  to  terminate  when  the  undertaking  to  Southowram  is 
financially  successful. 

Ilnddersfield. — Arrangements  for  the  extension  of  the 
tramways  ria  Bradford  Road  to  Brighouse  have  now  been  com- 
pleted by  the  two  Corporations. 

London.  —Stepney. — With  reference  to  the  opposition 
of  the  B.C.  to  the  electrification  of  the  L.C.C.  tramways  in  Grove 
Road  and  Bardett  Road,  except  on  the  conduit  system,  the  B.  of  T. 
has  intimated  to  the  Council  that  it  would  not  be  prepared  to  with- 
hold consent  from  the  proposals  of  the  County  Council  on  the 
ground  that  tha';  authority  do  not  propose  to  equip  the  line  on  the 
conduit  system,  or  on  the  ground  that  the  lines  are  to  be  renewed 
in  such  a  way  as  to  facilitate  their  equipment  for  electric  traction 
on  the  overhead  trolley  pystem.  The  Board  sr.bmitted  a  copy  of 
a  communication  from  the  Poplar  B.C.  showing  that  the  boroughs 
of  Poplar,  Hackney  and  Bethnal  Green  have  agreed  to  the  overhead 
system,  ia. 

Northampton.  — Owing  to  the  war,  the  new  tramway  to 
Far  C  itton  hiis  not  yet  beea  fully  brought  into  use,  due  to  the 
delay  in  completing  a  railway  crossing  near  the  terminus.  It  is 
hoped  that  as  a  result  of  negotiations  with  the  railway  company 
the  full  service  will  shortly  be  inangurated. 

Rhondda, — Proposed    Tramway    Extensions. — The 

U  D.C.  is  applying  for  powers  to  construct  additional  lines  of 
electric  tramways  in  the  district. 

Salford,— Car-Sukd   E.xtension. — The  T.C.  is  to  be 

recommended  to  apply  for  permi»-*ion  to  borrow  £6,553  to  cover 
expenditure  connected  with  the  erection  and  completion  of  a  pro- 
posed extension  to  the  central  car  dejol  at  Pendleton. 

Stainland.— -The  U.D.C.  has  decided  to  support  the 
Halifax  Ci'rporation  Bill,  which  provides  for  extensions  to  the 
tramway  system. 

Stoke-on-Trent.— Tramway  Accident  Inquiry. — Asa 

result  of  the  Coroner's  inquest  into  the  death  of  the  driver — who 
was  found  dead  on  the  platform  of  his  car  after  it  had  run  away 
on  December  14th — evidence  was  given  showing  that  the  car  was 
equipped  with  the  air-brake,  but  that  only  the  driver  could  control 
it ;  also  that  the  conductor  did  not  apply  the  hand-brake  on 
acoouut  of  the  greasy  nature  of  the  rails.  Medical  evidence  showed 
that  the  driver  ditd  through  rupture  of  an  aneurism  of  the  heart, 
which  might  result  frum  a  sadden  strain,  and  that  this  would  not 
have  been  detected  from  examination.  On  behalf  of  the  company 
it  was  stated  that  some  of  the  cars  were  so  equipped  that  the  con- 
ductor could  control  the  air-brake,  but  people  might  tamper  with 
the  apparatus.  Mr.  Dickinson.  Birmingham  Corporation  tramway, 
who  examined  the  car  and  found  it  in  good  order,  said  that  his 
Corporation  had  300  oars  fitted  with  a  controlling  device  at  the 
rear,  and  more  were  on  order.  The  verdict  was  in  accord  with 
merlical  evidence,  with  a  rider  respecting  the  provision  of  rear 
control  of  the  brakes. 

r.S.A. — Tube  Railway  FrRE. — On  Wednesday  morn- 
ing an  outbreak  of  fire  occurred  on  the  New  York  Subway  at  a 
time  when  it  was  crowded  with  tralhe.  We  gather  that  some  cable 
insulation  became  ignited  at  a  time  when,  according  to  the  Timm, 
some  BOO  trains,  containing  300,000  people,  were  at  a  standstill. 
Several  hundred  passengers  were  rendered  unoonscious  by  the 
smoke,  and  were  rescued  by  through  gratings  at  street-level  by 
the  fire  brigade,  one  person  being  killed  and  at  least  200  injured. 
The  subway  service  will  be  suspended  for  some  days. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


A  Telephonic  Probe. — In  the  Brilish  Medical  Journal 
Sir  J.  Maokenzie  Davidson  points  out  the  difficulty  nf  accurately 
localising  a  hullet  or  other  foreign  body  with  the  X-rays,  nnless 
Btereoscopic  X-ray  photography  is  employed.  On  the  other  hand, 
he  states  that  the  telephone  can  be  advantageously  used  for  this 
purpose  by  connecting  one  terminal  to  a  moistened  electrode 
which  is  applied  to  the  patient's  skin,  and  the  other  terminal 
firmly  to  a  metallic  instrument  such  as  a  probe  or  forceps. 
Directly  the  probe  touches  metal  embedded  in  the  tissues,  a 
grating  sound  is  heard  in  the  telephone,  due  to  the  voltaic  cell 
thus  formed.  This  method,  especially  when  employed  in  con- 
junction with  stereoscopic  photography,  greatly  reduces  the  time 
occupied  in  the  search  and  the  disturbance  to  the  patient's  tissues. 
On  the  other  hand,  it  is  stated  that  in  modern  warfare  the  removal 
of  bullets  from  the  body  is  not  very  necessary,  as  their  presence 
is  usually  without  harmful  effects. 

Arireiltiua. — The  Government  havbg  proved  that  two 
steamers  belonging  to  the  Hamburg  South  American  Co.  which 
fly  the  Argentine  flag  had  misused  their  wireless  installations, 
thereby  infringing  Argentine  neutrality,  has  issued  a  decree  on 
the  question.  By  this  all  coasting  vessels  are  to  have  their  appa- 
ratus sealed  by  the  port  authorities,  and  some  are  only  to  be  used 
in  case  of  danger.  Wireless  operators  are  to  be  Argentine  citizens 
and  wOl  be  considered  as  agents  of  the  maritime  authorities. — 
Heriew  of  Hiver  Plate. 

Bolivia. — Owing  to  difficulties  which  have  arisen  in 
connection  with  the  carrying  out  of  the  contract  entered  into  Fome 
months  ago  by  the  Government  of  Bolivia  and  the  Marconi  Co., 
for  the  erection  of  a  number  of  wireless  stations,  Congress  has  now 
authorised  the  Executive  Power  to  rescind  the  contract. — Berieiv  of 
River  Plate. 

Cheap  Teleirranis  for  the  Forces.— Special  arrange- 
ments have  been  made  for  the  transmission  of  week-end  letter 
telegrams  at  about  one-fourth  the  rate  of  ordinary  telegi;^ms 
between  British  sailors,  soldiers  and  nurses  in  Europe  and  the  extra- 
European  British  possessions.  Inquiries  concerning  casualties  will 
be  transmitted  free  of  charge.  These  arrangements  do  not  apply 
between  this  country  and  the  Continent. 

Illicit  Wireless  Apjiaratus.— Amateurs  who  have  not 
surrendered  or  otherwise  got  rid  of  their  wireless  apparatus  of  all 
kinds  should  take  warning  from  the  case  of  R.  Softley,  of  Rams- 
gate,  who  was  fined  £15,  with  the  alternative  of  six  weeks' 
imprisonment,  for  being  in  possession  of  apparatus  in  sections 
without  the  written  permission  of  the  Postmaster  -  General. 
Evidence  was  given  that  the  parts  could  have  been  assembled  in 
four  hours,  and  would  then  have  been  capable  of  receiving  wireless 
messages  from  Germany. 

Romford.— The  master  of  the  Romford  Workhouse  is 
to  draw  up  plans  and  estimates  for  reorganising  the  whole  of  the 
intercommunicating  telephone  system,  the  service  having  been 
disorganised  owing  to  the  recent  rough  weather.  It  is  proposed  to 
connect  up  five  more  buildings  in  the  institution. 

Storm  Interniptions.— The  effects  of  the  storm  on 
December  28th  were  even  more  serious  than  was  at  first  supoosed, 
especially  in  respect  of  telephonic  communication  ;  up  to  Friday 
last  London  was  cut  off  from  the  north  beyond  Birmingham,  from 
the  West  of  Eneland  and  from  Ireland.  The  telegraphs  were  much 
less  affected.  The  trouble  was  much  redaced  by  the  effective  co- 
operation of  the  telegraphs  and  telephones.  The  interruptions 
were  due  to  the  force  of  the  wind,  and  not,  as  usual,  to  soft  snow 
clinging  to  the  wires. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.— Sydney.— March  15th.  Municipal  Council. 
Transformer  testing  apparatus.  Specification  from  City  Electrical 
Engineer.  A  copy  can  be  seen  at  the  Board  of  Trade  C.I.  Branch 
in  London. 

Adelaide. — January  27th.  Accumulators,  and  power  board  for 
Postmaster- General.    See  "  Official  Notices  "  December  18th. 

February  10th.  Testing  instruments,  for  Postmaster- General 
See  '  Official  Xotices"  January  1st. 

February   17th.      Victorian    Railway    Commissioners    (Spencer 
Street,  Melbourne).     3,300  tons  of  steel  raUs,  232  tons  of  steel  fish- 
plates, 5,000  flime  arc  carbons  for  arc  lamps.     Specification  &c 
may   be  seen  at  the    Board  of  Trade  Commercial    InteUieence 
Department  in  London. 

BKISBANE.—January  13th.  Switchboard  cable,  for  Postmaster- 
General.     See  "Official  Notices  '  to-day. 

March  10th.  Motor-generator,  power  board,  &o.,  for  Postmaster- 
General.     See  "  Official  Notices "  to-day  ""Mier 

PEETH.-February  10th.  Telephone  switchboards  and  parts  for 
PoBtmaster-General.    See  "  Official  Notices  "  to-day. 


Beckeiiliam. — January  25th.  U.D.C.  One  120-kw. 
D.c.  generator  and  switchgear  to  couple  to  120kw.  steam  alter- 
nator.    See  "  Official  Notices  "  to-day. 

Birkeiiliead. — .January  12th.     Twelve  months'  supply 

of  electric  motors  and  motor-starters,  from  J  to  15  HP.,  for  the 
Corporation  electricity  supply.     See  "  Official  Notices  "  Dec.  ISth. 

Bnltoii.  —  February  11th.  Corporation.  Low-tension 
sub- station  switchgear,  for  the  Electricity  Department.  See 
"  Official  Notices  "  today. 

Croydon.  —  .January  25th.  General  stores,  for  the 
Corporation  Tramways  Department,  for  a  year.  The  Manager, 
Thornton  Heath. 

Dublin.  —  January  13th.  Twelve  months'  supply  of 
electrical  fittings,  for  the  Dublin  Port  and  Docks  Board.  Forms  of 
tender  from  the  Secretary,  Port  and  Docks  Office,  Westmoreland 
Street. 

Ilouff  Kouff.— January  15th.  Two  1,500-KW.  (2,000 
K  V  A.)  turbo-alternators  with  condensing  plant  and  switchboards, 
E.H.T.  cable,  sub-station  switchboards  and  transformers,  for  the 
North  Point  generating  station.     See  "  Official  Notices  "  Deo.  18th. 

Leeds. — January  22nd.  Overhead  electrically-driven 
traveliins  crane,  coal  and  ash-conveyine  plant,  for  Electric  Lighting 
Depirtment.     See  "Official  Notices  "  Dscember  lltb. 

January  16th.  Steam  coal  (small  slack,  smudge,  or  similar 
material)  for  the  Electric  Lighting  Department,  during  the  year 
ending  March  31st,  1916.  Mr.  C.  N.  Hefford,  Manager,  I,  White- 
hall Road. 

Levtou,  — U.D.C.  Repairs,  &c.,  to  cooling  tower, 
for  Lighting  Committee.     See  "  Official  Notices  "  December  18th. 

Liverpool. — January  14th.  Electrical  generators  and 
switchboard  at  Mill  Road  Infirmary,  Everton,  for  West  Derby 
Union.  Mr.  H.  P.  Cleaver,  Union  Offices,  Brougham  Terrace, 
Liverpool. 

London. — L.C.C. — January  26th.  Platelaying,  &c,, 
for  electric  tramway.  Grove  Road  and  Burdett  Road,  i;c.  Speci- 
fications, &c.,  from  Mr.  G.  W.  Humphreys,  County  Hall,  Spring 
Gardens,  S.W. 

January  12th.  Two  steam  turbo-generators  of  8,000  KW.,  with 
auto-transformers,  &o.,  for  Greenwich  generating  station.  See 
"  Official  Notices"  January  1st. 

Manchester. — January  19th.  Tramways  Committee. 
(«)  Permanent  way  special  track  work,  and  (A)  permanent  way 
points,  tongues,  and  hardened  steel  centres.  Specifications,  kc. 
(£  1  Is.  returnable),  from  Mr.  J.  M.  McElroy,  general  manager. 

\ew  Zealand. — Wellington. — February  28th.  Public 
Works  Department.  18  step-down  transformers,  for  the  Lake 
Coleridge  power  scheme.  Specification  at  the  Public  Offices, 
Wellington. 

Plymouth.  —  January  21st.  Corporation.  Twelve 
months'  supply  of  oarbono,  A  c.  meters,  transformers,  cables,  oils, 
waste,  &c.     See  "Official  Notices"  to-day. 

Redditch. — U.D.C.     Two  turbo-alternators,  each  1,000 

KW.,  with  condensers,  cooling  tower.  &c.  ;  two  synchronous  motor- 
alternators  of  300  KW.  and  150  KW.  respectively.  See  "Official 
Notices  "  to-day. 

Shauii'liai. — January  12th.  G8  three-phase  induction 
motors,  various  sizes  between  5  and  I'lO  B.H.P.,  with  slide  rails  and 
liquid  starters,  for  Municipal  C  juncil.  See  "Official  Notices" 
December  25th. 

Spain. — Canary  Lslands. —  February  25th.  Direccion 
General  de  Obras  Publicas,  Madrid.  Construction  and  working, 
for  a  period  of  60  years,  of  an  electric  tramway  in  San  Cristobal  de 
la  Laguaa,  in  the  Canary  Islands.  An  option  on  the  concession  is 
held  by  the  "  Sooiedad  Tranvias  Eleitricos  de  Tenerife." — Board 
of  Trade  Jovrnal. 

February  10th.  Four  eleotiic  oranes,  for  the  Junta  de  Obras  del 
Puerto  de  Valencia,  Valencia.  Particulars  may  be  seen  at  the 
Board  of  Trade  Cjmmercial  Intelligence  Department,  London. 

February  10th.  Electric  lighting  installation  at  TerneL 
Municipal  Authority. 

TunbridjBi'e  Wells. — January  26th.  Cooling  tower  and 
pipework,  two  water-tube  boilers,  economisers,  mechanical  stokers, 
pipework,  and  feed  heater,  for  Borough  Electricity  Works.  See 
"  Official  Notices  "  January  Ist. 


CLOSED. 

Xew  Zealand. — The  Auckland  City  Council  has  accepted 
the  tender  of  Messrs.  Richardson,  M'Cabe  A:  Co.  for  overhead  cables, 
£943  ;  lead-sheathed,  £4,210  Ss.  ;  V.B.  cables,  .£1,516. 

Bradwell. — The  .Joint  Isolation  Hospital  Committee  has 
accepted  the  tender  of  Mr.  John  Richards,  of  Leek,  for  the  instal- 
lation of  the  electric  light  at  the  new  hospital  buildings,  at  £413. 
Three  tenders  were  received,  the  highest  being  £494. 

Derby, — The  T.C.  has  accepted  the  tender  of  Messrs. 
Newtsn  Bros,  for  an  electric  hoist,  with  motor,  at  £52  Is. 
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Diiiulalli.  —  The  U.D.C.  has  received  the  following 
tenders  for  electric  light  wiring  for  artisans'  honseB  : — Mr.  T.  P. 
Curran,  Broughton  Street,  £73  Ifls.  8d.  ;  MeflBrs.  Gaakin  Bros.,  £66  ; 
and  Mr.  P.  J.  Walters,  £79  ISs.  It  was  decided  to  accept  the  lowest 
'ender,  and  to  have  all  the  houses  wired,  the  engineer  to  enbmit  a 
Scheme  which  would  enable  electricity  to  be  supplied  for  cooking 
purposes. — Irish  Builder, 

jcflfS. — The  Electricity  Committee  has  accepted  the 
tender  of  the  British  Westinghouse  Co.  to  supply  consumers'  meters 
for  a  period  of  12  months. 

<;i;iSffOW. — The  T.C.'s  Committee  on  Health  recommends 
acceptance  of  the  offer  (£3,976)  by  Messrs.  .lohnston.  Park  &  Co., 
filaogow,  for  the  electrical  installation  at  the  new  hoppital  at 
Robroyston.  The  Clyde  Xavigatim  Trustees  have  accepted  an 
offer  by  Mr.  Lackie,  on  behalf  of  the  Glasgow  Corporation,  to 
make,  for  £105.  the  extension  of  the  switchboard  panels  for  the 
main  cable  connections  in  the  electric  sub-station  at  Yorkhill. 

(iriiiisby. — The  Public  Lighting  Committee  recom- 
mends the  acceptance  of  the  tender  of  Messrs,  Ed.  Bannister  &  Co., 
Ltd.,  for  an  annual  supply  of  Sherwood  fine  slack  to  the  electricity 
works,  at  6s.  4  \i.  per  ton. 

Liverpool. — The  City  Council  has  been  recommended 
to  accept  the  tender  of  the  Edison  Accumulators,  Ltd.,  for  the 
supply  of  a  2-ton  battery  electric  motor  vehicle  for  the  Tramways 
Committee. 

London. — Stepnky. — The  Electricity  Committee  reports 
having  purchased  5,320  tons  of  coals  for  the  Electricity  Depart- 
ment at  prices  varying  from  lis.  to  168.  per  ton. 

The  following  quotations  have  been  received  by  the  Electricity 

Committee  for  a  supply  of  carbons  : — 

Per  1,000  pairs. 

British  Central  Electrical  Co.,  Ltd.,  France  (aooepted)      il3    8    0 

((P.A.8.  New 

National  Carbon  Co.,  U.S. A \       York) 

(      10  16    6 

Heap  &  Johnaon,  U.8.A 15  12    6 

The  Electrical    Engineering  and   Equipment  Co.,   Ltd., 

Switzerland         16    0    0 

The  Committee  states  that  it  understands  that  there  is  only  one 
firm  at  present  manufacturing  carbons  in  this  country,  and  that 
this  particular  firm  are  not  at  the  present  time  manufacturing 
carbnns  of  the  type  required. 

Bethnal  Gbeen. — The  B.C.  Electricity  Committee  has  received 
the  following  tenders  for  the  supply  of  high  and  low-tension 
cables  and  for  the  execution  of  roadwork  in  connection  with  the 
scheme  for  the  supply  of  current  in  the  borough  : — 

Brit.  Insulated  &  Helsby  Cables,  Ltd.    ..      (recommended)  £12,499 

W.  T.  Henley's  Telegrapn  WorBs  Co 12,586 

Johnson  &  PhillipB,  Ltd 12,618 

Siemens  Bros.  &  Co 12,661 

Western  Electric  Co 12,734 

Callcnder's  Cable  and  Construction  Co 12,887 

W.  T,  Glover  &  Co 12,913 

Union  Cable  Co 12,919 

Mr.  H.  W.  ConzenB  says  that  the  tender  recommended  is  the 
lowest  in  point  of  view  of  the  lump  sum  and  also  the  schedules  for 
the  various  classes  of  work  required.  The  price  quoted  shows  a 
saving  roughly  of  £2,000  on  Sir  John  Snell's estimate  for  the  work 
contemplated,  which,  the  Committee  states,  is  largely  due  to  the 
decrease  in  the  price  of  copper.  In  view  of  the  fact,  however,  that 
the  price  of  copper  is  rapidly  advancing  upon  the  market  price 
which  obtained  at  the  date  of  the  tender,  the  Committee  states 
that  it  is  desirable  that  the  contract  should  be  proceeded  with  as 
early  as  possible,  and  it  has,  therefore,  decided  in  accordance  with 
Mr.  Couzens's  recommendation.  The  following  tenders  have  been 
received  for  the  supply  of  transformers  and  high  and  low-tension 
switohgear  : — 

Two  500-K.V.A.     H.T,  and  L.T, 

and  two  250  swltchgear 
K.v.A.  S-phase  for  two  sub- 
transformers,  stations.  Total. 

Johnsrn  A  Phillips,  Ltd £924  £2,132  £3,066 

Brit.  Westinghouse  Co.  (recommended)      1,086  2  362  8,446 

KItctric  Cniisu-uotion  Co 940  2,687  3,B27 

British  Thumsnn-Houston  Co 1,122  2,705  8,827 

Siemens  Bros.  Dynamo  Works,  Ltd.     ..        1,100  8,0.50  4,160 

Ferranti,  Ltd 996  Inoomplete, 

Alternative  932 

Brush  Electrical  Engineering  Co,           .900  —  — 

Alternaiivo           950  —  — 

British  E'eotrio  Transformer  Co.           . .          995  10a.  —  — 

Allernative           1,004  —  — 

Ferguson,  Pailin  &  Co —  2,126  — 

General  lilectrio  Co —  2,600  — 

Switohgear  &  Cowans          —  2,866  — 

Reyrol.'e  &  Co. —  3,271  — 

Electrical  Apparatus  Co —  6,960  — 

Ueporting  upon  these  tenders,  the  Committee  states  that  in  each 
section  the  lowest  tender  is  based  upon  the  assumption  that  the 
contractors  will  supply  materials  differirtr  in  some  respects  from 
those  included  in  the  specification.  Mr.  Couzens  recommends  the 
acceptance  of  the  tenders  of  the  British  Westinghouse  Co.,  which 
are  practically  identical  with  the  specification.  In  this  instance 
also  the  amount  of  the  tender  shows  a  substantial  saving  as  com- 
pared with  Sir  John  Snell's  estimate. 

Messrs.  Napier- Kimber,  Ltd.,  have  received  the  contract  for 
wiring  for  eleolric  light  at  the  National  Health  Insurance  Com- 
mission, Leonard  Street,  E.G.,  for  II.M.  Office  of  Works. 

Manchester. — The  Educational  Committee  has  accepted 
the  tenders  of  Messrs.  R.  O'Brien  i:  Co.  and  Messrs.  R.  Seddon  and 
Sons  for  electrical  work  in  various  schools. 

The  Tramways  Committee  has  accepted  the  tender  of  the  J.  G. 
Brill  Co.  for  tramway  tracks. 


West  Bl'omwicli.— The  tender  of  the  British  Westing- 
house Co.  is  recommended  to  the  T.C.  for  acceptance  for  a  supply 
of  E.H.T.  and  L.T.  switchgear,  and  rheostats  ;  as  is  also  that  of  the 
New  Conveyor  Co.  for  extending  the  coal  bunkers  at  the  works. 

Woolwich. — The  following  tenders  have  been  accepted 
by  the  Electricity  Committee  :  — 

John  Spenoer  &  Co. — Steam  pipes,  £91. 
Mechan  &  Sons.— Water  and  exhaust  pipes.  £169. 
Herbert  Morris,  Ltd.— Travelling  crane,  £355, 


PORTHCOMINQ    EVENTS. 


Boyal  Institution  of  Great  Britain.— Saturday,  January  9th.  At  3  p.m.  At 
Albemarle  Street,  w.  Juvenile  lecture  on  "  Light  in  the  Home,"  'oy 
Prof.  C.  V.  Boys,  P.R.S. 

Association  of  Mining  Electrical  Engineers  i  Sooth   Wales   Branch).— 

Haturday,  January  9th.  At  6  p.m.  At  Carlton  Caf6,  Queen  Street.  Cardiff. 
Paper  on  "  The  Prevention  of  Electrical  Accidents  in  Mines,"  by  Mr.  T.  J, 

Nelson, 

Institution      of      Mechanical     Engineers   (Graduates'    Association).— 

Monday,  January  11th.  At  8  p.m.  At  Storey's  Gate,  B.W.  Paper  on 
"  Semi-Diesel  Engines,"  by  Mr.  R.  A.  I  fleiderer. 

Junior  Institution  of  Engineers  (Midland    Section).— Tuesday,    January 

12th.      At   8    p.m.      At    Imperial    Hotel,    Temple    Street,    Birmingham, 

Ordinary  Meeting. 
Association    of    Engineers-in-Charge.— Wednesday,    January   13th.       At 

7.30  p.m.    At  St.  Bride  8  Institute,  ttride  Lane,  £,C,    Paper  on  "  Electric 

Accumulators,"  by  Mr,  K.  T.  Mitchell. 
Greenock   Electrical    Society.— Thursday,  January  11th,     Visit  to  Babcook 

and  Wilcox's  Works,  Renfrew. 

Institution  of  Electrical  Engineers.— Thursday,  January  14th.    At  8  p.m. 

At  Victoria  Embankment,  W.O.  Paper  on  "  The  Bhape  of  the  Pressure 
Wave  in  Electrical  Machinery,"  by  Dr.  8.  P,  Smith  and  Mr.  R.  S.  H. 
Boulding. 

Manchester  Local  Section —Tuesday,  January  12th.  At  7.30  p.m 
At  the  Kogineers'  Club,  17,  Albert  Square.  Paper  on  "  The  Shape  of  the 
PiesBure  Wave  in  Electrical  Machinery,"  by  Dr.  8.  P.  Smith  and  Mr 

B.  8.  H.  Boulding. 

(Scottish  Local  Section!.- Tuesday,  January  12tb.  At  8  p.m.  At 
Princes  btreet  atacion  Hotel,  Edinburgh.     Paper  on  "Cables,"  by  Mr, 

C.  J.  Beaver. 

(Yorkshire  Local  Section).— Wednesday,  January  13th.  At  7  p.m . 
At  Philosophical  Hall,  Leeds.  Paper  on  "Automatic  Protective  Switch - 
gear  for  Alternating-Current  Systems,"  by  Mr,  E.  B.  Wedmore. 


NOTES. 


Copper. — The  quantity  of  copper  in  stock  and  generally 
available  for  European  consumption,  known  as  European  supplies,  is, 
at  the  present  time,  of  only  relative  value  in  estimating  the  copper 
position,  as  no  returns  of  French  or  German  stocks  have  been 
issued  since  July  31st,  19U.  Messrs.  Merton's  statistical  tables  for 
December  31st,  1911,  give  this  quantity  as  3.5.432  tons.  Deducting 
French  and  German  stocks,  the  figure  is  2.")  923,  compared  with 
26,210  tons  at  the  end  of  November,  and  21,558  tons  (with  the 
same  omissions)  for  the  end  of  December,  1913.  The  figure  for 
English  stocks  is  21,098.  The  quantity  under  the  same  head  at 
the  end  of  1913  was  only  l."),258  tons. 

Compared  with  the  average  for  the  12  months  ending  .Inly  Slat, 
1 9  U,  American  supplies  are  still  low,  and  Spain  and  Portugal  to 
England  and  France,  very  low.  From  the  not  specifically  detailed 
source  "other  countries, '  however,  8  ."21  tons  have  been  received 
during  the  month,  nearly  double  the  average  quantity  received 
before  the  war.  Chile  shipments  for  December,  1914,  were  well 
above  the  pre-war  average,  Australian  shipments  being  still  rather 
below.  Total  deliveries,  at  31,708  tone,  are  9,167  tons  higher  than 
the  preceding  month. 

Institntion  and  Lecture  .Votes.— Birmiimhain  and 
District  Electric  Club.— The  tenth  annual  report  of  this  club 
shows  steady  progress.  The  membership  stands  at  SO  as  compared 
with  72  on  the  corresponding  date  in  the  previous  year.  Mr.  A.  E. 
Morgan,  who  had  been  hon.  treasurer  since  the  formation  of  the 
olub,  resigned,  and,  as  a  mark  of  appreciation  of  his  services,  he  was 
unanimously  elected  as  hon.  life  vice-president.  The  report  ended 
with  a  reference  to  the  temporary  loss  of  the  valuable  services  of 
the  popular  hon.  sec,  Mr.  W.  G.  L.  Riddle,  business  calling  him  to 
the  Far  East.  It  was  decided  that  the  ordinary  member's  sut- 
soription  should  be  reduced  from  68.  to  68.  per  annum.  The  balance 
in  hand  wa'i  £22  lOs.  Sjd. 

Electrical  Association  of  Australia.  —  The  first  annual 
general  meeting  of  the  Victorian  Section  of  the  Association  took 
place  on  Monday,  November  30th,  when  the  formation  of  the  new 
Society  was  celebrated  by  means  of  a  "Smoke  Social  Evening." 
The  Victorian  Institute  of  Electrical  Engineers  has  joined  with 
the  N.R.W.  Electrical  Association  under  the  above  new  title ;  the 
the  V.I.E.E.  forms  the  Victorian  Section. 

\k\\Ai  (li«l  the  (rlla.ss  Contain  .' — "  Now  we  see  only 
in  a  glass  darkly,  but  when  on  the  conclusion  of  peace  we  see 
things  clearly  we  shall  realise  the  degree  of  stability  and  stamina 
which  has  sustained  the  body  commercial  during  the  period  of  the 
war.  It  may  be  that  crfu  our  nncmturs  will  marvel  that  the 
strain,  the  wearing,  nervous  strain  of  the  war,  could  have  been 
borne  with  such  fortitude,  equanimity  and  resource,  and  with  so 
little  ilfect  upon  the  everyday  routine  of  the  industry."  That 
round  tabic  hae  muoh  to  answer  for  1 
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Portable     Clieiiiieal     Fire     Extinsiuishers.  —  The 

British  Fire  Prevention  Committee,  after  an  extensive  series  of 
investiarations,  to  meet  the  danger  of  badly  made  liquid  chemical 
flre  extinenishers,  the  defects  in  which  had  resulted  in  fatalities, 
has  issued  a  complete  specification,  which  covers  all  points  as  to 
S'Z',  strength,  prejautions  against  bursting,  directions  for  use, 
fioUities  for  testing,  &« ,  of  importance  in  such  appliances.  The 
public  are  reminded  that  ordinary  buckets  of  water  (together  with 
hand  pumps)  are  cq'aally,  if  not  more,  effective  in  the  majority  of 
cases,  and  further,  have  considerable  economic  advantages  for 
ordinary  purposes. 

American  Electrical  Exports  for  October. — The  fol- 
lowing dita  regarding  the  electrical  exports  from  the  United 
States  for  the  month  of  October  are  published  by  the  American 
Electrical  Tlrrifw  and  Western  E/ectricifn.  The  total  value  of 
electrical  shipments  in  Ootobar  was  lesi  than  60  per  cent,  of  that 
for  the  c  )rre8ponding  month  of  1913;  it  also  was  slightly 
lower  than  the  total  for  Seotember,  but  considerably  higher  than 
the  figure  for  August,  the  first  war  month.  la  the  four  classes 
for  which  numbers  of  articles  shipped  are  reported,  there  were 
exported  in  October  the  following  : — electric  fans,  428  ;  arc  lamps, 
359  ;  carbon-filament  lamps,  38,293 ;  metal-filament  lamps, 
2ii9,lfiS.  In  the  following  table  are  given  the  detailed  figures  for 
the  different  classes  for  O;tober  of  last  year  and  of  1913  : — 

Oct.,  1914.  Oct.,  1913. 

Batteries ?69,06l  S?8,078 

DsDamos  or  gene:atore         131,286  245,569 

Fais            6,6*4  26.682 

I-nsnlated  wire  and  cobles                          ..  144,908  304,661 

Interior  wiring  supplies,  &c.  (including  fixtures)  47,551  86.039 
Lamps — 

Arc           9,846  2,820 

Carbm-fl  lament         4.625  23,7i6 

Metal-fllament           42  007  16,918 

Meters  and  other  measuring  instruments         ..  34,418  — 

Motirs       229,605  411.784 

Static  transformers 40,655  160,838 

Telegraph      instruments     (luclndiog    wire'ess 

apparatus)        9,451  3  910 

Tilephones          64,644  190  875 

Another 660,150  999,726 

Total  $1,491,792        S2,616,415 

Educational    .Votes.  —  Northampton  Polytechnic 

IssTlTnTE. — At  the  annual  presentation  of  prizes  and  cert  fioa-es 
by  Lird  Moulton  last  month,  in  his  report  on  the  sfssion's  woik, 
Dr.  R  M.  Walmsley  said  that  the  reorganised  system  of  evening 
education  by  the  L  C.C.  had  deprived  the  Polytechnic  of  many 
junior  students,  but,  on  the  other  hand,  the  Post  Office  policy  of 
improved  staff  education  had  added  between  200  and  300  students 
to  the  classes  in  Technical  Telegraphy  and  Telephony,  theory  and 
practice.  The  dearth  of  optical  instrument  makers  was  particu- 
larly serious  at  present,  and  made  the  completion  of  the  new  annexe 
specially  desirable  All  the  engineering  students  had  bsen  placed  in 
workshops  during  the  summer  vacation,  or,  in  the  case  of  certifi- 
cated fonrth-year  students,  had  found  favourable  employment. 
About  250  students  and  members  of  the  staff  had  joined  the 
Colours,  and  the  war  had  naturally  reduced  enrolments  this  session 
by  several  hundreds. 

Lord  Moulton  said  that  hia  work  as  chairman  of  a  special  Biard 
of  Trade  and  Government  Committee  had  shown  him  to  what  an 
extraordinary  extent  England  had  become  industrially  dependent 
on  Germany.  The  time  had  gone  by  when  industrial  success 
depended  on  making  the  best  of  limited  available  scientific  know- 
ledge. There  were  now  available  stores  of  information  on  which 
it  was  possible  to  base  definite  policies  with  the  certainty  of  success, 
and  the  country  which  best  took  advantage  of  such  information 
would  lead  all  others  in  industrial  competition.  To  some  extent 
England  had  undoubtedly  fallen  behind  other  countries,  among 
them  Garmany,  in  securing  and  applying  technical  education,  but 
given  the  realisation  of  the  extreme  importance  of  basing  our  own 
work  on  what  was  already  known — and  hence  of  voluntary 
devotion  to  prelimin»ry  study  and  labour — England  conld  and 
must  show  that  the  was  no  more  intellectually  and  industrially 
decadent  than  she  was  decadent  in  military  prowess. 

King's  College.— Faculty  of  Engineebing.— Next  term 
begins  on  Wednesday,  January  13;h.  Particulars  are  given  in  our 
advertisement  pages  to-day. 

Legjal.— Claiji  for  Electrical  Goods. — In  the  City  of 

London  Court,  on  Tuesday,  before  Mr.  Assistant  Registrar 
Tattershall,  a  claim  was  made  by  Otto  Bohndel,  proprietor  of 
Schoen  Bros.,  electrical  accessories  manufacturers,  29,  Cock  Line 
against  Messrs.  S.  H  Ldwin  &  Co.,  electrical  engineers.  29,  Walton 
Street,  Chelsea,  for  the  sum  of  £1  IOj.  21  for  electrical  switch- 
blocks  supplied.  The  defendant,  Mr.  Lewin,  was  said  to  have 
given  the  order  for  the  goods  to  the  plaintiff  personally.  The 
defendant,  who  was  requested  to  cross-examine  the  plaintiff, 
said : — "We  are  perfectly  well  aware  we  owe  the  money,  but  these 
goods  are  made  in  Germany.  We  have  had  the  pleasure  of  doing 
business  with  Schoen  Bros,  for  10  or  12  years,  and  I  have  paid  their 
accounts."  When  the  war  started  they  received  a  demand  for 
payment  of  the  account,  bat  to  that  he  took  exception,  and  as  a 
patriotic  Englishman,  confided  it  to  the  waste-paper  basket.  They 
then  had  a  letter  from  a  debt  collecting  agency,  but  he  gave 
instructions  to  his  clerk  to  write  across  it  "  We  object  to  pay, 
because  we  are  patriotic.  The  goods  were  made  in  Germany,  and 
I  do  not  intend  to  pay  unless  the  Registrar  says  we  shall."  They 
had  been  in  business  for  14  years,  and  they  were  one  of  the  best 
firms,  he  supposed,  in  London.    That  was  the  first  siimmonB  they 


had  been  served  with.  He  had  had  the  honour  of  sending  seven 
men  to  Kitchener's  Army.  The  Assistant  R  'gistrar  ;  Life  is  short. 
We  do  not  want  a  long  address  upm  patriotism.  Yon  admit  you 
have  had  these  goods.  The  defendant :  I  do.  The  Assistant 
Re,i'istrar  :  Pay  in  14  days.    The  Defendant :  German  made.  Sir. 

The  Trade  War. — The  campaign  which  is  being  carried 

on  in  the  Eieninq  yews  against  Germany's  trade,  on  Monday  dealt 
with  '■  British  Enterprise  in  Electrical  Trades. "  The  article  con- 
tains a  proportion  of  truth,  but  is,  in  the  main,  so  ill-informed  and 
inaccurate,  that  it  is  liable  to  produce  very  erroneous  impressions 
on  the  mind  of  a  layman.  In  particular,  the  statements  which  it 
makes  regarding  the  private  telephone  mmnfacturing  business  are 
utterly  nonsensical.  The  public  are  informed  that  before  the  war 
all  the  British  private  telephone  companies  bought  their  telephones 
frnm  the  Germans,  but  that  two  months  after  the  war  broke  ont 
a  British  engineer  established  "  a  factory  where  all  the  instruments 
required  for  thw  private  telephone  companies  in  this  country  could 
be  manufactured."  This  piece  of  British  enterprise  is  described  as 
"  distinctly  encouraging."  The  author  of  these  wild  statements 
appears  to  be  unaware  of  the  fact  that  there  are  at  lea^t  eight 
large  telephone  factories  in  thi-?  country,  most  of  which  have  been 
established  for  many  years,  and  that  these  are  capable  of  pro- 
ducing all  the  private  telephones  required  for  our  needs.  He  goes 
on  to  say  that  the  same  thing  may  be  said  in  regard  to  metallic- 
filament  lamps,  which  can  be  obtained  of  British  make,  "at  prices 
which  compare  most  favourably  with  those  formerly  made  in 
Germany."  The  prices  are  exactly  the  fame  as  before  the  war,  and 
the  lamps  have  been  manufactured  in  this  country  on  a  very  large 
Ecale  almost  from  the  commencement.  In  justice  we  must 
commend  the  last  three  paragraphs  of  the  article,  in  which  the 
writer  points  out  that  an  enormous  amount  of  the  ratepayers' 
money  has  b$en  paid  for  German  eleo'^rieal  goods,  which  ought 
to  have  gone  into  the  pockets  of  British  workmen. 

Of  courpe,  our  readers  know  all  about  these  facts,  but  it  is  a 
pity  that  the  general  public  should  be  misled  by  the  daUy  Press. 

Rlackpool  Traders'  Exhiliition.— The  electricity  and 

tramways  department  took  a  very  prominent  position  at  the 
Exhibition  which  was  held  last  month,  and  erected  a  very  fine 
stand  for  the  display  of  electric  heating  and  cooking  apparatus  ; 
the  exhibit  of  electric  light  fittings  was  left  to  the  electrical  con- 
tractors, and  five  of  the  principal  contractors  in  the  town  had 
stands  clo-ie  to  what  was  known  as  the  C.irporation  Electricity 
Bureau.  The  display  of  up-to-date  electric  cookers  and  fires  was  a 
very  large  one.  most  of  the  principal  electrical  manufacturers' 
products  being  shown. 

The  Corporation  also  conducted  demonstrations  and  lectures 
twice  daily,  and  the  skilled  operations  of  Mrs.  Mole,  M.C.A.  (Gold 
Medallist)  Principal,  Eustace  Miles  School  of  Cookery,  London, 
attracted  large  crowds  ;  it  is  hoped  that  the  result  will  be  that 
many  of  the  existing  coneumers  will  adopt  the  Corporation's  new 
rateable  value  tariff  of  il.  per  unit.  The  total  number  of  electric 
cookers  and  ovens  on  exnibition  was  18,  and  there  were  no  fewer 
than  lOS  electric  fires.  A  considerable  amount  of  literature  was  dif- 
tributed,  and  the  electricity  department  soon  felt  the  benefit  from 
the  Exhibition,  as  the  contractors  installed  during  the  past  month 
something  like  100  electric  fires  in  the  rtsidences  of  consumers. 

It  is  a  settled  policy  on  the  part  of  the  British  Commercial  Gas 
Association  to  introduce,  on  every  occasion  where  possible,  a 
counter-attraction  to  that  of  the  electricity  undertaking.  This 
was  obvious  from  the  display  which  the  gas  department  and  the 
ironnnngers  in  the  town  made  at  the  Blackpool  Exhibition,  for 
some  56  gas  ovens  and  68  gas  fires  were  exhibited.  Steps  wene 
also  taken  to  counteract  the  publicity  campaign  of  the  electricity 
department  in  the  local  Press  ;  the  latter  department  has  for  some 
time  adopted  a  policy  of  this  character,  with  the  result  that  the 
revenue  has  gone  up  at  the  rate  of  £1,000  per  quarter.  The 
importance  of  carrying  on  an  effective  propazanda  of  this  kind  can 
hardy  be  over-estimated  ;  the  British  Gas  Association  has  set  an 
admirable  example,  and  it  is  most  desirable  that  the  electricity 
supply  industry  soould  co-operate  on  similar  lines,  and  carry  the 
war  into  the  enemy's  camp. 

The  activity  of  the  gas  department  in  challenging  on  every 
possible  occasion  the  propaganda  of  the  electricity  supply  is 
shown  by  the  following  incident  :— Some  months  ago,  Mr.  Charles 
Furness,  the  borough  electrical  engineer,  advocated  in  Committee 
the  desirability  of  opening  a  showroom  in  a  central  part  of  the 
town  for  the  display  of  electric  heating  and  cooking  apparatus, 
but  without  any  intention  whatever  of  selling  direct  to  the  con- 
sumer. His  reason  for  this  recommendation  was  that  whereas 
every  ironmongtr  in  the  town  was  an  indirect  agent  for  the  gas 
department  and  displayed  gas  cooking  apparatus  for  the  informa- 
tion of  the  consumer,  the  electrical  contractor  in  Blackpool  was 
generally  content  with  an  office  and  had  no  facilities  for  the  dis- 
play of  electric  heating  and  cooking  apparatus.  The  recommenda- 
tion was  adopted  by  the  Committee,  but  immediately  it  was  known 
that  this  department  had  taken  a  shop  for  the  purpose  of  a  show- 
room, the  gas  department  came  along  with  a  similir  resolution  for 
premiies  adjacent  to  the  electricity  showroom. 

To  this  Mr.  Furness  had  no  objection  whatever,  but  when  the 
matter  came  before  the  Council,  both  the  resolutions  were 
rescinded.  There  is  no  proof  that  the  rescission  was  engineered 
by  the  local  gas  interests,  but  upon  the  face  of  things  it  looks 
suspicious. 

The  showroom  scheme  having  been  defeated,  the  only  alternative 
for  the  electricity  department  is  to  be  represented  on  every 
occasion  in  the  local  exhibitions,  and  to  distribute  in  literature  and 
publicity  matter,  at  least  what  would  have  been  spent  in  rent  for 
the  showroom. 
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A])|iointiiient.s  Vacant. — Wireless  telegraph  operator 
(£2.'io),  for  Government  of  St.  Lucia;  junior  engineer-in-charge 
(£91) ;  switchboard  attendant  (30e.),  temporary,  for  Newport 
electricity  department  ;  switchboard  attendant  (30s.).  for  Ply- 
mouth electricity  works  ;  power  station  superintendent,  over  25, 
for  Maidenhead  electricity  works  ;  shift  engineer  (£104)  for  Bir- 
mingham electiic  supply  department  ;  traffic  superintendent  (£1.50) 
for  Darlington  Cnrporation  ;  mains  assistant  and  shift  engineer 
(35b.)  for  Radclilfe  U.D.C  ;  chief  assistant  (£117),  also  shift 
engineer,  for  King's  Lynn  electricity  woiks  ;  junior  shift  engineer 
(30.<),  for  Luton  electricity  works.  Particulars  are  given  in  our 
advertisement  pages  to-day. 

Itadinm  Ilo.spital. — The  new  radium  laboratories  of 
Manchester  Infirmary,  which  contain  radium  of  the  value  of 
£20,000,  were  formally  opened  last  week  by  the  Lord  Mayor. 

Inquiry.  —  A  correspondent  wishes  to  meet  with  a 
firm  selling  high-class  second-hand  electric  light  fittings. 


NEW    COMPANIES    REQISTERED. 


OUR    PERSONAL    COLUMN. 

The  Editort  imrite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railvMy  oficials,  to  keep  readers  of  the 
Electrical  Rrview  posted  as  to  tlieir  movements. 


Central  Station  OITicials. — The  Dublin  Corporation, 
on  Monday,  appointed  Mb.  Eugene  Allan,  son  of  Mr.  Fred. 
Allan,  secretary  of  the  Council's  Electricity  Committee,  to  the 
petition  of  superintendent  of  public  lighting,  city  gas  examiner 
and  official  meter  tester,  at  a  salary  of  £200  per  annum,  rising 
by  annual  increments  of  £20  to  £300.  Mr.  Mark  Ruddle,  city 
electrical  engineer,  had  reported  that  Mr.  Allan's  testimonials 
showed  him  to  be  well  qualified  for  both  gas  and  electrical  sections. 
Mr.  Allan  secured  43  votes  against  19  given  for  the  next  candi- 
date. A  motion  to  have  the  position  re-advertised  on  the  ground 
that  the  letter  describing  the  qualifications  of  the  10  candidates 
assured  the  Council  that  nine  were  not  qualified,  was  rejected  by 
54  votes  to  13,  and  a  further  motion  for  the  rtjection  of  Mr. 
Raddle's  report  was  defeated  by  41  votes  to  17. 

Mr.  a.  J.  Beckett,  borough  electrical  engineer  at  Bridlington, 
has  received  a  commission  in  the  engineering  branch  of 
H.M.  service.  The  T.C.  has  granted  him  leave  of  absence,  and 
appointed  Mr.  F.  Ffrench  a'3  deputy  electrical  engineer. 

Mr.  H.  G.  Wright  has  been  appointed  temporary  assistant 
mains  engineer  at  the  Dover  electricity  works 

Mr  J.  CoLLiNGE  has  been  appointed  to  the  pnsiHon  of  station 
superintendent  at  the  Salford  electricity  works  at  his  present  salary. 

Will  Mr.  William  Roze,  recently  jinior  engineer-in-charge  in 
the  Belfast  Corpjration  electricity  department,  communicate  with 
Mr.  A.  Nichols  Moore,  borough  electrical  engineer.  Town  Hall, 
Newport,  Mon.  .' 

Mr.  A.  Hellewell,  of  Govan,  has  been  appointed  shift 
engineer  at  the  Ecclea  electricity  works.  Mr  Kino,  of  Newcastle- 
onTyne,  has  been  appointed  temporary  shift  engineer. 

(lieneral. — The  marriage  took  place  at  the  Parish 
Church,  Knaresborough  (York?.),  on  December  29tb,  of  Mr. 
Arthur  R.  Farrar.  of  the  firm  of  Farrar  &  Co.,  electrical 
engineers,  of  Bradford,  and  Miss  Fearnside,  elder  daughter  of  Mr. 
Fearntidp,  of  Yorke  House,  Knaresborough. 

Mr.  Osborne,  assistant  tel-graph  superintendent  for  the  Ton- 
bridge  Postal  District,  who  has  retired  after  50  yeara'  service,  has 
been  presented  by  the  staff  with  a  gold  watch. 

Mr.  H.  Fountain,  C.M.G.,  has  been  appointed  Assistant  Secre- 
tary to  the  Commercial  Departmrnt  of  the  Board  of  Trade,  in  the 
place  of  Mr.  G.  J.  Stanley,  C.B.,  C.M.G.,  retired.  Mr.  Stanley  con- 
tinues to  assist  the  Board  in  an  advisory  capacity. 

The  Times  s'ates  that  the  marriage  of  Mr.  O  W.  F.  LooeiE. 
eldest  son  of  Sir  Oliver  Lodge,  to  Winifred,  only  daughter  of  Dr. 
W.  N.  Atkinson,  KM.  Inspector  of  Mines,  took  place  on  l>3oember 
3lBt  at  St.  John's,  Cardiff. 

Mr.  C.  F.  Mackness  ha?  resigned  the  Bppointment  which  he  has 
held  for  the  last  1 1  years  as  manager  of  the  London  ellije  of  the 
A.E.G.  Electrical  Co.  of  South  Africa,  Ltd.  (late  agents  for  the 
A.E.G.  of  Berlin,  Foreign  Department),  and  has  joined  the  stuff  of 
Messrs.  Vickers,  Ltd.,  London, as asnstant  manager  of  the  electrical 
department,  as  from  the  Ist  inst. 

We  tender  our  congratulations  to  Mr  .John  Cowan,  tho  founder 
of  the  S.irling  Boiler  Co.  in  this  oouotry,  and  who  has  been  its 
chairman  since  itn  inception,  nnnn  the  honour  of  Knighthood, 
conferred  upon  him  in  the  New  Year'.x  L'st.  Mr.  E,  (i.  Constan- 
TINE,  who  has  been  associated  with  the  company  for  mnny  jears, 
has  retired  from  active  business  and  resianed  his  position  as 
managing  director,  remaining,  however,  a  dir.'ctor  of  tho  company. 
He  is  succeeded  in  the  management  by  Mr.  II.  ,T.  S.  M.VCK.W. 

Mr.  H.  L.  Ainsworth  has  r.'signed  1  i<  position  as  head  repre- 
a<'ntative  to  Messrs.  .1.  5:  H.  Grevener,  of  Lindon,  and  has  j  lined 
the  British  Thomson  Houston  Co.,  Ltt'.,  as  r>prcsenta'ive  for  L  ndon 
to  their  wiring  supplies  department. 

Obituary.— AVe  regret  to  learn  that  Mu.  (Iecilok 
Steg.man,  principal  in  the  firm  of  Stegman  it  Co.,  Clapham 
Junction,  passed  away  on  Tuesday,  December  22nd,  after  a  long 
and  severe  illness.     The  business  will  he  carried  on  as  usual. 

The  sudden  death  of  Mk.  John  Houison.  engineer,  Methil, 
who  had  been  in  charge  since  the  opening  of  Methil  Doik,  of  the 
power  department,  is  reported. 


PuHan  Engineering  Co.,  Ltd.   (138,851).— This  company 

was  registered  on  January  1st,  with  a  capital  of  ;£;3,000  in  £1  shares,  to 
take  over  the  business  of  an  electrical  engineer  and  merchant  carried  on  by 
C.  Pullan  at  80,  King's  Arcade,  Bradford.  The  subscribers  (with  one  share 
each)  are:  G.  Pullan,  80,  King's  Arcade,  Bradford,  electrical  engineer;  C.  H. 
B'.-st,  72,  Market  Street,  Bradford,  incorporated  accountant.  Private  company. 
The  number  of  directors  is  not  to  be  more  than  five;  the  first  are  C.  Pullan, 
H  Best,  V.  Learoyd,  and  W,  Myers.  Qualification,  25  ordinary  shares. 
Remuneration  as  fixed  by  the  company.  Registered  office  ;  SO,  King's  Arcade, 
Bradford. 

B.   T.  Gardner  and  Co.,   Ltd.   (133,839).— This  company 

was  registered  on  January  1st,  with  a  capital  of  ^1,000  in  £^1  shares,  to 
take  over  the  business  of  electrical  engineers  and  contractors  carried  on  by 
B.  T,  Gardner  &  Co.  at  6,  Fox  Court,  Holborn,  W.C,  and  to  adopt  an  agree- 
ment with  B.  T.  Gardner.  The  subscribers  are  :  B.  T.  Gardner,  44,  Royston 
Avenue,  South  Chjngford,  electrical  engineer,  5  shares;  H.  Boocock,  23, 
Bryanstone  Road,  Crouch  End,  N..  shopfitter,  10  shares;  D.  J.  Gaillard,  60, 
Crookham  Road,  Parsons  Green,  S.W.,  electrical  engineer,  5  shares.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
five;  the  first  are  B.  T.  Gardner,  H.  Boocock  and  D.  J.  Gaillard.  Solicitors, 
Needham  &  Barrow,  34,  Essex  Street,  Strand,  W.C.  Registered  office  :  6,  Fox 
Court,    Gray's   Inn   Road,   W.C. 

Devon  and  Cornwall  Acetylene  Co.,  Ltd,  (138,842).— This 

company  was  rt-gistcred  on  January  1st,  with  a  capital  of  ;£7500  in  ^T  shares, 
to  L-xpcriment  with  and  exploit  any  chemical  and  electro-chemical  processes, 
to  manufacture  and  deal  in  carbide  of  calcium,  ferro-alloys,  oxygen  and  similar 
products,  to  carry  on  business  as  electricians,  manufacturers  of  electrical  and 
mechnnical  plant,  etc.  The  subscribers  (with  one  share  each)  are  :  C.  Bingham, 
11,  Queen  Victoria  Street,  E.C.,  merchant;  A.  S.  Young.  11,  Queen  Victoria 
Street,  E.C.,  merchant.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  seven;  the  subscribers  are  to  appoint  the 
first.  N'o  qualification  necessary.  Remuneration  as  fixed  by  the  company. 
Registered  office  :  223,  Mansion  House  Chambers,  11,  Queen  Victoria 
Street,   E.C. 

Strand  Electric  Supply  Co.,  Ltd.  (138,813).— This  com- 
pany was  registered  on  December  30ih.  wjih  a  capital  of  /:6.000  in  400  cumu- 
lative preference  sh.ircs  of  -^5  each,  1.500  preferred  ordinary  and  2,500  ordinary 
shares  of  £1  each,  to  carry  on  the  business  of  an  electric  lighting  and  power 
company  in  all  its  branches.  The  subscribers  {with  50  shares  each)  are:  A.  A. 
Douglas,  Brandon,  Colwyn  Bay,  manufacturer;  J.  Herbert  Edwards.  Hares- 
field,  Stonehouse,  GIos.,  engineer.  Private  company.  J.  Herbert  Edwards  is 
the  first  managing  director.  Qualification.  50  shares.  Solicitors,  Seymour 
Williams  &   Co.,   38,    Parliament   Street,    Westminster. 

Electro   Galvanizers,   Ltd.   (138,767). — This  company  was 

registered  on  December  24th,  with  a  capital  of  ;^"20.000  in  ^1  shares  (12.000 
first  prcf.,  5,000  second  pref.,  and  3.000  ord.),  to  carry  on  the  business  of 
engineers  and  contractors,  galvanisers,  inlayers  of  metals,  electro-platers  of 
metals  and  other  substances,  metallurgists,  metal  workers,  electro  chemists,  etc., 
and  to  adopt  an  agreement  with  W.  G.  Elliott.  The  subscribers  (with  one 
share  each)  are  :  H.  E.  G.  Jarvis,  2.'S,  Ely  Place,  Holborn  Circus.  E.G., 
articled  clerk;  H.  Handley,  4,  Cromwell  Road,  Walihamstow,  clerk.  Private 
company.  The  number  xA  directors  is  not  to  be  less  than  two  nor  more  than 
five;  the  first  are  D.  Livingston  and  W.  G.  Elliott  (both  permanent).  Quallfica- 
tinn,  100  shares.  Remuneration  (except  managing  director).  £^00  each  per 
■innum  and  a  percentage  of  the  profits.  Registered  office;  18,  St.  Swithin'a 
Ljne,  E.C. 

Wadebridge    and     District    Electric     Supply     Co..     Ltd. 

n3S.776). — This  company  was  registered  on  December  24th,  with  a  capital  of 
/,;i.4r)0  in  ;^T  shares  (1,250  six  per  cent,  prci.),  to  carry  on  the  business  of 
rlcctric  light  and  power  producers  and  suppliers,  gasworks  owners,  vlcctrical 
engineers,  supply  agents  for  electrical  gix)ds.  etc.,  and  to  enter  into  an  agree- 
ment  with  C.  D.  Minns,  of  Obnassi,  Gold  Coast  Colony.  West  .Africa.  The 
sub'^cribers  (with  one  share  each)  are :  C.  E.  Hannoford,  Tho  Cottage,  Fet- 
l)ridge.  East  Grinstead,  artist:  A.  Wright.  Station  Road.  Sidcup.  Kent,  elec- 
trical engineer;  W.  Phillips.  Court  Place,  Wadebridge,  Cornwall,  land  owner. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  five;  the  first  are  C.  E.  Hannafcrd.  A.  Wright,  and  W.  Phillips.  Quali- 
fication, 50  shares.     Registered  office  :  1,  Flora  Place,   Wadebridge.  Cornwall. 

Bedale  and  District  Electric  Supniy  Co.,  Ltd.  (138,794).— 

Ihis  coinp-nny  was  registered  on  Decenib«-r  29lh,  with  a  capital  of  ;^.000  in 
X.T  shari's  (2.000  pref.).  to  carry  on  at  Bedale.  Vorks,  or  et<;ewhere  in  the 
I'nited  Kingdom,  the  business  of  proprietors  of  an  electric  light  undertaking. 
The  subscribers  (with  one  sliare  each)  are :  C.  H.  Best,  72,  Market  Sereet, 
I^radford,  incorporated  accountant:  R.  W.  Smith,  4.  The  Villas.  Bedale.  elec- 
trical engineer;  W.  Metcalfe,  Elm  wood  House,  Lceming  Bridge,  Bedale. 
Private  company.  The  number  of  directors  is  not  to  be  less  th.in  two  or  more 
than  five;  the  subscribers  ?rc  to  appoint  the  .'irs't.  The  holders  of  the  pref. 
shares  have  the  right  to  appoint  two  directors,  except  when  the  total  number 
in  office  does  not  exceed  three,  when  one  shall  suffice  to  represent  such  share- 
holders. Qualification,  ;^2.'j.  Remuneration  as  fixed  by  the  company.  Regis- 
tered office  :   72.   Mark«!t  Street,   Bradford. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Telephone    Development    Co.    (1912).    Ltd.    ( 121. '272). — 

i'.i|>il..l  x-'-''""""  '"  iL'>  »ti.iri'^.  Rilurn  d.il.-J  July  ilth,  WU.  44,510  ihjrci 
l.iki-n  up;   p.iij  X-S".''*"-     iMort^j.-nics  jnd  charjltrs,   nil. 

Universal  Llectric  Contracts,    Ltd. — Mortgage  debenture, 

"l^.tril  IJIlh  UrcnulitT.  i;H4.  to  srcurc  ;i,'*i(H>.  rll;ir^t'(J  on  the  rompany's  unflcr- 
t.ikin^  :in<l  propertv.  prcvnt  .in<l  fulurp.  including  uncttlrd  c.ipltal.  Holder  : 
(..  K.  Ccnfi'-ld.  B.-»lfour  Ftouse,  Finibury  Pavenu-nt,   E.C. 

Rhondda  Tramways  Co..  Ltd. — .\  mcmor.indum  of  satis- 

i.K  lion  ti,  thr  .-xt.'tit  <>(  ji,'-J.."»00  on  various  d;it.-s  from  16th  .\pril  to  22n.|  Dec., 
11114.  of  ,h  rrc.s  doited  24th  M.irch.  1911.  .ind  lath  Nov..  1912.  ■.ocuiing  ;(,'24O.0O0, 
h;is    bc«>n   tiled. 

North-Eastern    Electric    Smeltinf^    Co.,    Ltd. — .A    nicinor- 

;tndunt  o(  8;itisfiiclion  in  lull  on  2Isl  December,  of  mortgaije  deb<?ntures  dated 
17th  August  iind  8lh  October,  1914,  securing  X,'5W  and  £VSO  rctpeclively,  ha. 

l,..-n   filed. 

Julius  Sax  and  Co..    Ltd.— Capital  w£lS,000  in  £l  shares. 

R.:turn  d.ited  October  Mlh,  1914.  .Ml  shares  taken  up;  /,12,005  paid;  ;tS.995 
considered  as  paid.     Mortgages  and  charges.  £i,5W. 

Steam    Electric  Lamp  Co..  Ltd.— Capital  .£4,070  in  jEIO 

share..  Return  dated  August  11th.  1914.  All  shares  taken  up;  £70  paitl: 
;^*4,000  considered  as  paid.     .Mortgages  and  charges,  nil. 
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CITY    NOTES. 


The  Sieiiiens-Si'lnukert  Group  of  Coinpauies. 

The  Ehenish-Schcckert  Co. 
The  directors  of  the  Rhein  Schuckert  Gesellscbaft  fur  Elek- 
trische  Industrie  of  Mannheim,  as  in  the  case  of  certain  other 
companies,  report  that  the  balance-sheet  for  1913-14  has  been 
carefully  prepared,  having  regard  to  the  present  state  of 
affairs.  '  After  setting  aside  £'2o,<M,  as  in  1912-1.3,  as  reserve 
fund  for  investments,  and  making  other  appropriations,  the 
accounts  show  net  profits  of  ;£56,000,  as  compared  with  the 
same  amount  in  the  preceding  year.  The  dividend  proposed 
is  at  the  rate  of  5  per  cent,  on  share  capital  of  £400,000  and 
at  -21  per  c«nt.  on  new  capital  of  il, 500,000;  the  sum  of 
ilO.lKX)  has  been  placed  to  the  extraordinary  reserve  fund,  as 
in  191-2-13,  and  £.5,000  to  the  pension  fund,  leaving  £18,000  to 
be  can-ied  forwai'd,  as  against  £17,000  in  the  previous  year. 
Besides  being  interested  in  a  number  of  undertakings,  the 
company  carries  out  constructional  work,  and  the  directors 
state  that  they  hope  to  be  able  to  continue  this  wwk  with 
the  diminished  staff  now  available. 

The  Schuckert  Electricity  Co. 
The  report  of  the  Elektrizitats  A.G.  vorm.  Schuckert 
Co.,  which  has  been  merely  an  investment  company  for  some 
years  past,  and  w-hich  is  joint  proprietor  with  the  Siemens 
and  Halske  Co.  in  the  Siemens-Schuckert  Works,  states  that 
the  company's  own  undertakings  and  those  in  which  it  is 
also  financiallv  interested  experienced  satisfactorj-  results  in 
tiie  year  ended  with  July  31st,  1914.  The  general  backward 
movement  in  trade  which  had  been  occasioned  by  the  warlike 
complications  in  the  Balkans  had  reached  a  standstill,  and 
the  directors  therefore  would  have  proposed  a  dividend  of  at 
least  the  same  amount  as  in  1912-13  if  a  new  situation  had  not 
been  created  by  the  outbreak  of  the  world-war  at  the  beginning 
of  the  new  tinancial  year.  Having  regard,  however,  to  the  state 
of  war,  they  had  estimated  the  assets  in  a  particularly  cai-eful 
manner  and  recommended  a  dividend  of  6i  per  cent,  as  com- 
pared with  8  per  cent,  in  the  previous  year.  The  report  proceeds 
to  state  that  the  influence  of  the  war  would  naturally  also  be 
felt  in  connection  with  the  company's  undertakings  in  the 
present  financial  year.  It  had  been  possible  everywhere  to 
maintain  the  working  and  to  continue  the  execution  of  exten- 
sions of  supply  stations,  especially  as  a  greater  demand  for 
electrical  energy  was  being  manifested  in  order  to  economise 
the  stocks  of  petroleum.  The  company  had  participated  in 
the  formation  of  the  Nuremberg  War  Credit  Bank,  in  the 
subscription  to  the  National  War  Loan,  and  in  various  bene- 
volent funds  in  connection  with  the  war,  and  had  made 
pro\-ision  for  the  families  of  employes  who  had  been  called  to 
the  colours.  After  giving  details  of  the  manufacturing  and 
other  investments  in  different  countries,  the  report  sets  forth 
the  following  figures:  — 

191.3-14.  191-2-13. 

Share  capital     £3,.500.000     £3,-500 ,000 

Loan  capital       2.365,000        2,-215,000 

Gross  profits       412,000  484,000 

General  expenses      25,000  2-2,000 

Interest  on  loans     103,000  84,000 

Depreciation       700  700 

Net  profits  and  balance  forward       ...       304,000  364,000 

Allocation  to  special  reserve  fund      ...  —  5,000 

Dividend       2-27,000  280,000 

Dividend,   per   cent 6J  8 

Carried  forward ...         66,000  63,000 

The  resei-ve  fund  is  returned  at  £485,000  and  the  special 
reserve  fund  at  £50,000.  The  holding  in  the  Siemens-Schuckert 
Works  remains  at  £2,247,-500  for  the  ordinary  capital  and  at 
£1,250,000  for  the  perpetual  6J  per  cent,  loan  advanced  by 
the  two  proprietarj'  companies. 

The  Siemens  &  Halske  Co. 

The  report  of  Siemens  und  Halske  A.G.  for  the  year  ended 
on  July  31st,  1914,  states  that  the  year  terminated  on  the  eve 
of  mobilisation,  and  the  working  results,  therefore,  were  not 
directly  affected  by  the  influence  of  the  war.  In  general,  the 
year  had  the  character  of  increasing  improvement.  But,  on 
the  other  hand,  the  accompanying  phenomena  of  the  war 
which  had  arisen  in  the  meantime  and  the  imknown  develop- 
ments of  the  future  rendered  necessary  a  specially  careful 
examination  of  the  Kst  of  a.ssets  in  the  balance-sheet.  It  had 
been  emphasised  for  years  past  that  particular  care  had  been 
taken  in  this  direction,  but  for  the  past  year  the  company 
went  beyond  the  usual  measure,  and  also  proposed  to  reduce 
the  dividend  from  12  to  10  per  cent.  In  this  way  it  was 
believed  that  the  company  would  appropriately  meet  the 
various  points  of  view  which  concerned  the  question  of  the 
computation  of  the  dividend.  The  permanent  investments  in 
foreign  companies,  partly  situated  in  hostile  countries,  stood 
m  the  books  at  amounts  which  also  took  into  account  the  risks 
existing  in  time  of  war.    It  wae  obvious  in  a  period  of  serious 


economic  convulsion  like  that  caused  by  the  war  that  the 
electrical  industry  was  considerably  involved,  because  its 
manufacturers  were  to  a  large  extent  of  the  kind 
through  the  employment  of  which  greater  perfection  in 
economy  was  obtained,  but  in  war  time  requkements  of  that 
nature  were  only  on  hand  to  a  smaller  degree.  As  a  conse- 
quence, the  orders  received  by  the  works  for  articles  of  peace 
in  the  new  financial  year  w'ere  considerably  below  the  average 
of  the  coiTesponding  period  in  previous  years.  As,  however, 
the  company  from  the  beginning  had  occupied  itself  very 
fully  with  the  requirements  of  the  Army  and  the  Navy  in  the 
matter  of  electrical  equipment,  and  had  participated  in  the 
development  of  new  branches,  an  assured  compensation  was 
offered  in  the  new  spheres  of  work  for  the  slacker  activity  in 
peace  manufactures.  In  addition,  the  plant  had  been  accommo- 
dated as  much  as  possible  to  further  miUtary  needs  and  had 
been  placed  at  disposal.  At  the  time  of  the  report  being 
jirinted  the  staff  of  the  firm  and  of  the  Siemens-Schuckert 
Works  had  contributed  to  the  colours  3,588  officials  and  9,9.38 
workmen,  or  a  total  of  13,5'26  men.  The  directors  expressed 
the  belief  that  they  might  abstain  on  the  present  occasion 
from  reporting  on  the  technical  development  which  had  taken 
place,  except  to  mention  that  it  had  proceeded  systematically 
in  the  usual  manner  and  been  succe.ssful.  The  accounts  are 
given  below  :  — 

1913-14.  1912-13. 

Ordinai-j'  share  capital £3,150,000     £3,150,000 

Loans    2,216,000        2,242,000 

Gross  profits      661,000  733,00(j 

General  expenses     49,000  54,000 

Interest  on  loans     94,(X)0  95,000 

Depreciation       -2U,(J0(J  21,000 

Net  profits  and  balance  forward 557,000  6-25,000 

Special  reserve  fund       100,000  100,000 

Disposition  fund       25,000  25,000 

Bonuses        45,000  45,000 

Dividend       315.000  378,000 

Dividend,  per  cent. 10  12 

Carried   forward       60,000  60,000 

Siemens-Schuckeet  Works. 

The  directors  report  that  the  year  1913-14  developed  better 
than  might  have  been  expected  from  the  indications  of  a 
general  decline  in  trade  p^rosperity,  and  consequently  the  orders 
received  were  not  inferior  to  those  of  the  preceding  year. 
Duiing  the  twelve  months  the  German  works  delivered  125,267 
machines,  motors  and  transformers  of  a  total  of  2,849,582  Kw., 
as  compared  with  132,800  and  2,990,000  kw.  in  the  previous 
year  respectively.  The  tune  following  the  day  of  mobilisation 
on  August  1st  at  first  brought  about  stagnation  in  the  course 
of  economic  activity,  and  in  the  early  days  of  that  month  1,602 
officials  and  6,081  workmen  were  called  up,  the  number  rising 
to  2, .327  and  7,102  respectively  by  the  middle  of  November. 
At  present  the  staff  corresponded  with  the  extent  of  the  orders 
received  in  consequence  of  the  increased  employment  for  the 
requirements  of  the  Army  and  Navy.  The  company,  in  con- 
junction with  the  Siemens  &  Halske  Co.,  participated  with 
corresponding  amounts  in  the  War  Credit  Bank  of  Greater 
Berlin  as  well  as  in  the  Nuremberg  War  Credit  Bank  in  asso- 
ciation with  the  Electricity  Co.  (late  Schuckert)  of  Nuremberg, 
and  also  in  the  War  Metal  Co.  and  other  undertakings  of  public 
utility  in  accordance  with  the  circumstances  of  the  times.  The 
active  trade  with  the  company's  friendly  houses  in  England, 
Prance  and  Russia  had  naturally  been  tied  up  through  the  war. 
Oversea  trade,  which  had  been  of  considerable  extent,  was 
also  very  difficult,  but  the  directors  ventured  to  have  confi- 
dence that  the  victorious  termination  of  the  war  would  lead 
to  increased  prosperity  in  this  branch  of  business  activity.  It 
w'as  obvious  that  prudence  .rendered  necessary  a  specially 
cautious  calculation  of  the  balance-sheet,  which  was  possible 
thanks  to  the  favourable  results  for  the  year.  The  accounts 
exhibit  the  following  figures  :  — 

1913-14.         1912-13. 

Ordinary  capital       £4,500,000     £4,500,000 

Loans  (obligations) 3,877,000        3,905,000 

Perpetual  6i  per  cent.  Loan 2,500,000        2,500,000 

Gross  profits      1,063,000        1,167.000 

General  expenses     94,000  94,(X)0 

Interest  on  loans      337,000  333,000 

Depreciation        74,000  6-2,000 

Net  profits  and  balance  forward 574,000  692,000 

.Allocation  to  reserve  fund      1-25,000  1-25.000 

Bonuses  to  staff  and  workmen    75,000  75.000 

Providept  fund 25,000  25,000 

Profit    share  of    the    two   proprietarv 

firms      337,000  450.00C 

Percentage  of  profit  distribution       ...  7i  10 

Carried  forward  "     12,000  17,000 

During  the  year  the  company's  technical  work  showed 
quiet  but  constant  development.  In  particular,  attention 
was  paid  to  the  improvement  of  the  methods  of  work- 
ing, to  reconstnictions  which  were  shown  to  be  requisite  in 
consequence  of  the  new  regulations  of  the  T^nion  of  Electi-ical 
Engineers,  and  to  the  standardising  and  development  of 
the  branches  which  aim  at  the  protection  of  electrical  installa- 
tions in  connection  with  the  increasing  enaployment  of  high- 
tension  currents.     The   company's  activity   for   the    mining 
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industiy,  which  was  in  a  difficult  situation,  especially  in 
regard  to  the  potash  industiy,  experienced  an  increase  through 
the  large  advance  in  orders  for  winding  engines  for  abroad, 
and  the  foreign  orders  for  the  iron  industry  also  provided 
as  great  employment  as  in  the  previous  year.  No  material 
change  occurred  in  all  other  industries  as  contrasted  with 
191'2-13.  The  extension  of  existing  overland  stations  and  the 
establishment  of  new  works  continued  to  follow  an  active 
course.  As  a  matter  of  technical  interest,  the  report  mentions 
the  central  station  at  Zug,  Saxony,  which  utilises  water  power 
and  is  situated  at  a  depth  of  1,000  ft.  in  a  disused  mine,  the 
output  being  '2,400  KW.  The  experimental  installations  in  pro- 
gress for  various  administrations  in  regard  to  main  line,  city 
and  suburban  railways,  were  approaching  c<:>mpleti<)n.  The 
trial  runs  on  the  main  electric  line  between  Kiruna  and  Riks- 
griinsen  in  Sweden  had  begun,  the  railway  being  intended  for 
the  working  for  the  first  time  in  Europe  of  goods  trains  of  over 
2,000  tons,  for  the  transport  of  iron  ore.  Owing  to  the  war  it 
was  impossible  to  bring  into  operation  by  the  pre-arranged 
time  the  almost  completed  sections  between  Halle,  Leipsic  and 
Bitterfeld  and  the  Silesian  mountain  section  between  Laubau 
and  Konigszelt,  together  with  the  auxiliary  sections.  In  the 
case  of  South  German  lines,  sections  had  been  brought  into 
operation  with  direct  current  at  1,200  volts  with  good  success, 
file  transmarine  business  was  in  a  state  of  depression  during 
the  year  in  consequence  of  a  reduced  influx  of  European  capital, 
disturbed  political  conditions,  economic  failures  in  regard  to 
finance,  unfavourable  harvests,  and  the  cour.sc  of  prices  for 
important  export  commodities.  As  further  technical  progi'ess 
are  cited  the  facts  that  the  large  three-phase  transformers, 
each  of  23,000  Kw.,  ordered  in  1912-13,  for  25,000  volts  had  well 
stood  the  test  in  working,  and  a  similar  remai-k  was  appli- 
cable to  the  Lauchhammer  station,  which  was  working  at 
110,000  volts.  Other  installations  for  the  same  high  pressui-e 
were  either  carried  out  or  placed  on  order,  as,  for  instance,  the 
Neuss  station,  the  Palatinate  station,  as  well  as  essential  instal- 
ments for  the  Murg  power  station  of  the  Bavarian  Government, 
whilst  31  miles  of  cable  for  50,000  volts  were  supplied  to  Spain. 
Direct-current  turbo-generators  were  constructed  at  3,000  revo- 
lutions to  1,000  KW. ;  three-phase  turbos  at  1,500  revolutions  to 
15,0(X')  KW,,  and  at  1,000  revolutions  to  30,000  kw.;  water- 
power  generators  at  214  revolutions  to  12,000  kw.;  converters 
and  three-phase  motors  at  375  revolutions  to  5,(XX)  kw.,  and 
potential  regulators  to  20,000  KW.,  which  is  probably  the  largest 
BO  far  employed. 


Tata  Hydro-Electric  Supply   Co,,  Ltd.— It  appears 

from  the  recently  iasued  fifth  report  that  the  whole  of  the  com- 
pany's available  supply  of  power  his  been  already  disposed  of,  and 
that  35  cotton  and  three  flour  mills  have  contracted  for  such 
supply  for  a  period  of  10  years.  The  report  gives  a  very  satisfac- 
tory account  of  the  progress  of  the  work.  The  dam  and  other 
works  of  the  Linavla  Lake  are  sufficiently  forward  for  practically 
full  storage  and  use,  and  the  same,  to  all  intents  and  purposes, 
may  be  said  of  the  Walwhan  Lake  dam.  The  duct  from  lonavl.i 
Junction  to  the  forebay  is  sufficiently  advanced  to  carry  3  ft.  of 
water  for  baneficial  use,  and  this  water  can  be  delivered  as  soon 
as  the  pressure  pipe-line  is  completed.  The  Walwhan  duct  is  not 
80  far  advanced,  but  the  forebay  dam  and  bed  of  the  basin  are 
sufficiently  completed  to  enable  the  forebay  to  be  filled  to  10  ft. 
above  the  outlet  level.  The  work  on  the  pipe-line  still  appears  to 
be  the  most  backward,  and  in  this  respect  very  different  to  that  in 
connection  with  the  power  house,  where,  it  seems,  power  could 
be  generated  any  time  if  water  were  available  at  the  turbines. 
All  the  transformers  required  for  the  original  installation  are 
reported  on  the  site.  Complete  motor  eqilipments  have  been 
delivered  for  I'J  mills,  and  partial  deliveries  have  been  made  for 
several  others.  Work  on  cables,  switchgear,  meters,  &c.,  is  also 
well  in  hand.  Thus  it  appears  that  there  will  be  no  difficulty  in 
utilising  current  when  once  the  supply  begins. — Indiaman. 

Nairobi  Electric  Power  and  Li;>'litiii<i'  Co..  litd. — 

It  is  reported  that  the  war  has  not  yet  affected  adversely  the 
company's  working  at  Nairobi,  and  that  there  is  no  reason  for 
uneasiness.  The  directors  have,  therefore,  decided  to  make  an 
immediate  further  distribution  of  profits  by  declaring  a  second 
interim  dividend  for  the  year  1914,  making  6  per  cent,  now  paid 
on  both  the  preference  and  ordinary  shares,  and  they  hope  that 
when  the  year's  accounts  are  completed  and  audited,  there  may  be 
Buffioient  profit  shown  to  warrant  a  final  substantial  dividend  in 
respect  of  the  year's  working. 

Delabole   Electric   Lijilitiiis"  and  Supply  (o..  litd. 

■ — The  first  annual  meeting  was  held  on  December  Mint,  but  no 
statement  of  accounts  could  be  presented.  Mr.  M.  J,  Wills,  the 
chairman,  said  that  the  secretary  had  beon  away  serving  his 
country,  and  the  assistant  secretary  had  been  unwell.  The  meet- 
ing was  adjourned  to  Ja-iuary  18th. 

Mexican  Electric  Eiuht  and  Tramway  Companies. 

— Owing  to  the  continued  unsatisfactory  condition  of  affairs  in 
Mexi  )o,  payment  of  the  half-yearly  cDupon  now  due  on  the  6  per 
cent.  60-year  mortgage  bonds  of  the  Mexican  Tramways  Co.  is 
deferred,  as  is  also  payment  of  the  htlf -yearly  coupon  of  the  6  per 
cent,  first  mortgage  gold  bonds. 


Calcutta  Electric  SHj»ply  Corporation.  Ltd. — The 

number  of  units  delivered  to  consumers  daring  tlie  five  weeks 
ended  October  30th,  1914,  were  1,464,381  compared  with  1,420,639 
in  the  corresponding  five  weeks  of  1913.  For  the  four  weeks 
ended  November  27th  the  units  delivered  amounted  to  988,840, 
compared  with  965,848  in  1913. 

City    of  London    Electric    Lisliting    Co.,   Ltd. — 

Warrants  in  payment  of  the  half-year's  interest  to  December  31st 
less  income-tax  at  Is.  lOd,  in  the  £  on  the  first  and  second  debenture 
stocks,  have  been  duly  posted. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  Stock  Exchange  re-opened  its  doors  last  Monday,  January  4th, 
for  the  first  time  since  they  were  closed  on  Friday  morning, 
July  31st,  1914.  Notwithstanding  the  serious  nature  of  the 
restrictions  imposed  by  the  Treasury  as  the  price  which  the  House 
has  to  pay  for  being  allowed  to  conduct  business  within  its  own 
doors,  members  were  unfeignedly  glad  to  get  back  to  their 
accustomed  positions.  Veterans  who  bad  not  been  seen  in  Throg- 
m:)rtou  Street  for  many  a  year  put  in  an  appearance  on  this 
historic  occasion.  For  the  first  time  since  Maurice  Gifford  and  a 
party  of  Rhodeeian  Horse  crossed  the  Kaffir  Circus  after  the  Boer 
War,  men  in  khaki  mingled  with  groups  of  their  fellow-members 
who  appeared  in  every-day  clothes.  The  occasion  tingled  with  keen 
excitement,  suppressed  nominally,  but  very  apparent  actual  iy — to 
those  who  know  the  markets — in  the  high  baisteronsness  of 
spirits  which  prevailed. 

It  might  have  been  thought  that  members  were  returning  to  the 
pleasantest  of  business  prospects,  instead  of  coming  back  to 
chains  and  fetters  provided  by  the  Treasury  for  every  bargain 
done.  The  fear  is  that  alien  enemies  may  take  advantage  of 
the  Stock  Exchange  b3ing  officially  open,  and  realise  money  which 
might  ba  transmuted  into  guns  and  ammunition  whereby  the  war 
might  be  lengthened  and  more  lives  sacrificed.  The  Treasury, 
moreover,  views  with  lively  apprehension  the  possibility  of  outside 
raids  being  organised  against  British  credit,  through  the  medium 
of  bear  operations  in  the  Stock  Exchange  markets.  These  are  the 
principal  reasons  why  they  have  shackled  Stock  Exchange  business 
with  such  impediments  as  to  make  House  men  despair  of  paying 
expenses  for  a  long  time  to  come,  unless  the  conditions  are 
modified. 

The  Stock  Exchange  sang  the  National  Anthem  with  profound 
feeling  and  fervour  ;  at  the  line  "  And  make  them  fall,"  the  domes 
reverberated  with  the  force  sung  into  the  words.  And  when  three 
rousing  cheers  were  given  for  the  King  at  the  end  of  the  brief 
ceremony,  many  members  found  themselves  obliged  to  retire 
abruptly  behind  convenient  pillars  and  telephone  rooms,  in  order 
to  swallow  quite  unusual  sensations  which  persisted  in  arising  in 
their  throats. 

Business  is  now  on  a  purely  investment  basis.  During  those 
five  months  that  lay  between  August  and  December,  a  certain 
amount  of  speculative  buying  and  selling  went  on  which  now  is  no 
longer  possible.  The  man  who  sells  shares  must,  in  giving  the 
order,  provide  the  name  of  the  transferor  and  the  distinctive 
numbers.  The  certificate  must  have  been  in  physical  possession 
within  the  United  Kingdom  for  at  least  three  months.  The  client, 
be  he  buyer  or  seller,  has  to  sign  a  declaration  to  the  effect  that 
the  transaction  is  not  on  behalf  of  an  alien  enemy,  directly  or 
indirectly.  In  exceptional  cases,  transactions  may  be  carried 
through  for  clients  outside  the  United  Kingdom  ;  but  everything 
of  this  sort  is  subject  to  the  keenest  scrutiny,  and  must  he  sub- 
mitted to  the  Stock  Exchange  Committee  before  it  is  allowed. 

There  should  be  now  no  difficulty  experienced  by  the  buyer  in 
obtaining  delivery  of  stock  or  shares,  for  the  jobbers  are  precluded 
from  selling  short,  even  where  they  have  the  reasonable  certainty 
of  replacing  stock  ht  a  profit.  Every  bargain  has  to  be  officially 
recorded,  whether  it  be  in  quoted  or  unquoted  securities.  The  Stock 
Exchange  official  List  has  made  its  re-appearance  in  gnise  most 
unfamiliar.  Not  all  markets,  it  should  be  added,  are  hampered  by 
the  imposition  of  a  scale  of  minimun  prii-es  below  which  members 
are  not  allowed  to  deal.  So  far  as  the  electrical  issues  are  con- 
cerned, this  restriction  applies  only  to  certain  securities  in  the 
Home  Uiilway  lists.  The  Treasury,  however,  retains  the  right  to 
extend  the  principle  of  medium  prices  as  and  when  it  considers 
such  conditions  needful. 

Those  clients  who  find  such  bars  to  business  to  be  irksome  and 
cumbrous  will  be  the  more  ready  to  sympathiee  with  the  Stock 
Exchange  broker  who  is  obliged  to  deal  only  in  this  way,  because 
of  the  Treasury  requirements.  The  prophetic  optimist  foresees 
early  modification  of  the  restrictions,  though  the  paternity  of  the 
wish  renders  it  suspect. 

The  Metropolitan  Railway  issue  of  5  per  cent.  Preference  stock 
failed  to  achieve  the  same  measure  of  success  as  attended  those  pre- 
viously made  by  the  London  and  South-Westcrn  apd  the  South- 
Eaatern  Companies,  The  security  was  regarded  as  somewhat  less 
attractive  than  that  offered  by  the  other  two  railways  ;  whereas 
premiums  are  established  in  the  case  of  the  latter  stocks,  the  new 
Metropolitan  Preference  stands  at  a  discount  of  about  1  i  per  cent. 

Home  Railway  stocks,  as  a  whole,  are  not  at  all  bad.  expectation 
looking  for  maintenance  of  much  the  same  dividends  as  those 
which  were  paid  a  year  ago.  The  Underground  group,  however, 
is  exceptional,  and  prices  are  heavy.    It  will  be  observed  from  the 
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followinsr  list  that  Btnall  falls  have  taken  place  this  week  in  three 
or  four  cases.  We  have  added  to  our  ncual  prices  another  column 
showing  the  levels  at  the  end  of  July,  when  the  Stock  Exchange 

olosed  : — 

Home  Electricity  Companies 

Mean  price.  Jan.  5,  1915.     Rise  or  fall 

July  S7.  Now.            Ihi8  week. 

Brompton  Oraioary 94  8|  — 

Do.        7  per  cent.  Pref PJ  8|  — 

Charing  Cross  Ordinary H  43  — 

Do.       do.       do.    4J  Pref 43  4i  — 

Do.        d").  City  Pref H  1  — 

Do.    4  Deb 91*  8^  +1 

Chelsea 4A  4J  — 

Do.     JiDeb SG*  9U  — 

City  of  London          16  Hi  — 

Do.       do.    6  percent.  Pref I8i  13  — 

Do.        do.    6  Deb 116*  114  — 

Do.       do.    4*  Deb IMi  Sj8  — 

County  of  London" 12  1 1|  — 

Do.        do.        6  per  cent.  Pref.        .13  II J  — 

Do.       do.       1st  Deb 1021,  99  — 

Do.        dr).        and  Deb 10  *  97  — 

Kensington  Ordinary           ......        7*  7^  — 

London  Electric        1.^  IJ  — 

Do.       do.    6  per  cent.  Pref 5j^  ^  — 

D".       do.    4  Deb 94  SJ  — 

Metropolitan 9|  3J  — 

Do.           4*  per  cent.  Pref 4ji.  4J  — 

Do.            4  J  Deb 97*  .9  *  — 

Do.             84  Deb 83"  81^  — 

St.  James' and' Pal  I  Mall iig  9  — 

Do.        do,        do.      7per  cent.  Pref.        7  6|  — 

Do.        do.        do.      3*  Deb 8' J  8!  — 

Bomb  London  ..         ..      ' 3  "i,  S  — 

South  Mtropnlifn  Pref IJ  1|  — 

Westminster  Ordinary        88  8f  — 

Do.           4§Pref 61  4|  — 

Teleobaphs  and  Telephones. 

Anglo- Am.  Tel.  Pf lOSi  105J  —    IJ 

di.                  Def 23  ni  —     i 

Chile  Te'epbone         7|  7  — 

Ctn^t4ntinnp!e  Tel 4|  4  — 

Cuba  Sub.  Ord 8*  8i  — 

do.            Pt 16*  16J  — 

Eastern  Extension 13|  12  — 

do.                 4  Deb 97?  94  — 

Eastern  Tel.  Old IWJ  121  +     1 

do.               B*  Pf 77J  71J  —    4i 

do.               4Dfb SB*  VS  — 

Globe  Tel.  and  T  Ord lU  11  —      J 

do.               Pf 1S|  l-ij  —      J 

Gt.  Northern  Tel SSj  28  —    Sj 

Indo-European           69  57  —    1 

Marconi l^^  1|  +     rn 

New  York  Tel.  4* 101  96  — 

Oriental  Telephone  Ord 2^,  2  — 

do.                   Pf 1„  1^  - 

Tel.  Egypt  Dpb 98  97  — 

United  R.  Plate  Tel (!|  0  — 

do.                   P( 6»  S  — 

West  India  and  Pan.           IJ  1^  — 

Western  Telegraph 139  la|  — 

do.               4  Deb 96l  951  — 

FoReiGN  Teams,  Ac. 

Anglo-Arg.  Trams,  Firpt  Pf 4j  4i^  _ 

do.               2nd  Pf 4J  41  — 

do.               4  Deb 91  84  — 

do.               4*  Deb flP*  96  — 

do.               6  Deb 96  89  — 

Brazil  Tractions        66  67*                    * 

Bombav  Electric  Pf llg  10*                    I 

do.              4J  Ueb. 96  95"  —    2 

Mexico  Trams 70  4.^                     

do.              5  per  cent.  Bondi     ..84  70  — 

do.               6  per  cent.  Bonds     . .      76  6-5  — 

Adelaide  Sup.  6  per  cent.  Pf 6J  6j^,                   

d3.               5  Deb 101  KOjxd,  — 

Home   Bails. 

Central  London,  Ord.  Assented  ....      83  79  -1-     1 

Metropolitan 37;^  31                      1 

do.             District          21 1  18                      * 

Underground  Electric  Ordinary              . .        iil  II                      i 

«".                            "A- 7/"o  6/-  _    8a. 

do.           Income            88  79  _    1 

Manufaoidkino  Companies. 

British  Westinghouse  Pref K'  1;  _    1 

do.        4  Deb.              74|  7a'  _    ' 

do.       6p  Uen           losi  98  _ 

Callenders liI  j),^                    

do.        5  Pref Si  %'i                    

do.        U  Deb 88*  97*  - 

Castner-Eellcer jj^  j5                    1 

Edison  4  Swan,  j£3  pd '•!,  J3,.  +  ]? 

do.        do.        fully  paid       ....            U"  2*  _ 

do.        do.        4  Deb.             ..         ..           £9  (jq  _ 

do.        do.        2  Deb.                                  ec*  60  — 

E'e^tiic  Construction      ...                           \2  in/ 

do,        do.       Pf.       ..        .                         y  7'  - 

Gen.  Use.  Pf ip/''  jq  _ 

Henleys         IB*  J3  _ 

do.       4i  Pref 5  fi  _ 

r/'-nuc^^'' 10"*  '■"'  - 

India-Rubber          9  gi                      

Telegraph  Con Sgj  35  _    ^ 

r  The  Calcutta  Electric  Supply  Corooration  U  rfferin?  its  share- 
holders new  Ordinary  shares  at  hi  and  new  Preference  at  5 
Application  must  be  made  for  an  equal  number  of  both  classes  of 
shares.  At  the  end  of  last  July  the  cff^r  would  have  bten  a  very 
temptmer  one,  because  Calcutta  Ordinary  were  stanrtiuir  at  7J  and 
the  Preference  at  5J.  The  war  has  brought  prices  down,  and  at  the 
present  time  the  nominal  quotations  are  about  6  and  4?  respec- 
tively, or  £10  159.  together,  so  there  is  not  mnoh  plunder  to  be 
made  by  subscribing  at  £10  lOs.  for  the  two.     Moreover,  no  Stock 

7ann^°.'''i,vf  I'of."  "?  ^"'"^^'^  '°  ^^^  "^^  •-'«»«  '°''de  after 
f  nn^n'^  K  '  .V^"^' "°1«^«  specially  allowed  by  the  Committee  and 

record  from''  it'n  ""'""'"y-  '^^'^  °°"P'"'^'  >'«-"«''  "-«  "  fi°« 
tWrn«     ^  onwards,  so  proprietors  will   probably  take  up 

their  new  shares  as  good  investments,  /        =  up 


Manufacturing  issues  are  fairly  steady,  though  Wettinghouse 
Preference  and  Telegraph  Constructions  show  falls  on  the  week. 
Edison  Lt  Swan  partly-paid  shares  are  Is.  higher  at  l.^s ,  and 
have  been  up  to  14s.  That  the  Company  is  doing  extrtmely  well 
with  its  lamp  business  has  been  common  knowlfdge  for  some  (ime 
past,  and  rumour  now  has  it  that  sub-tantial  contracts  for  woik  in 
connection  with  submarines  have  been  secured. 

The  Bill  has  been  deposited  for  introduction  into  Parliame  t 
next  session  for  constituting  a  company  with  powers  to  mpply 
electrical  enersy  in  the  County  of  London  and  adjicent  areas.  It 
is  proposed  to  incorporate  a  company,  with  a  share  capital  of  six 
million  pounds  sterling,  with  borrowing  powers  of  another  two 
million  piunds,  and  some  see  in  this  the  possible  advent  of  that 
El-'Ctrio  Supply  Board— on  the  lines  of  the  Metropolitan  Water 
B  lard — which  has  been  the  dream  of  many  people  for  years.  The 
electric  lighting  market  exhibits  no  important  changes  on  the 
week,  but  there  may  be  sicrnificance  in  the  'enewed  eagernefs  of 
the  demand  that  is  noti-cable  for  all  the  best  Debenture  stocks  in 
this  group. 


MARKET     QUOTATIONS. 


OwiNO  to  the  war,  the  prices  given  below  are,  of  course,  mora 
or  less  nominal. 

Wednesday,  January  6tli. 


CHEMICALI,  *o. 


a  Aold,  Uydrooblorla  ,.        .,  per  owl. 

a     „      Nitric 

t     „     Oxalic  per  lb. 

a     „      Bulphurio per  cwt. 

a  Ammoniac  8al        „ 

a  Ammonia,  Muriate  (large  orystall  per  ten 

■  Bleaching  powder ^ 

a  Bisulphide  of  Carbon      . ,        . .         h 

a  Borax h 

a  Copper  Sulphate „ 

«  Lead,  Nitrate  m 

a      „      White  Sugar         ..        ,.         „ 
a      „      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        M       Chlorate per  lb, 

a        „       Percblorate         . .         . .         „ 
a  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac  per  cwt. 

X  Sulphate  of  Magnesia  . .  per  ton 

a  Sulphur,  Sublimed  Flowers      . .         h 

■  „         Recovered         ,,         ..  „ 

a        „         Lump „ 

«  Soda,  Caustic  (white  70/79  %|   .. 

a      „     Chlorate        per  lb, 

a      „     Crystals         per  ton 

«  Rodlum  Bichromate,  casks        ..  per  lb, 

udETALS.  *o. 

b  Alumlnltun  Ingots,  In  ton  lots  , .  per  ton 
b           „           Wire,  in   ton    lots  ) 

(1  to  14  8.W.G.) )  " 

b  ,,  Sheet,  in  ton  lots    . .  h 

p  Babbitt's  metal  ingots     . .        . .         „ 

c  Brass  (rolled  metal  2'  to  12*  basis)  per  lb, 
c      M     Tube  (brazed)          ..         ..  „ 

c      n         „     (solid  drawn)  . .  „ 

c      „     Wire,  basis „ 

c  Copper  Tubes  (brazed)     ..        ..         „ 
c       H  II      (solid  drawn)       . .         „ 

g       H      Bars  (best  selected)       . .  per  ton 

g       H      Sheet  M 

g       „      Bod „ 

d       H      (Electrolytic)  Bars         . .         „ 
d       „  H  Sheets     . .         ^ 

d       H  m  Rods        ..         H 

d       „  ,  B.C.  Wire  per  lb, 

t  Ebonite  Bod  „ 

/       „        Sheet         „ 

a  German  Silver  Wire        .,        ,,  „ 

/!r  Gutta-percha,  fine ^ 

A  India-rubber,  Para  One   ..         ..  ^ 

/  Iron  Pig  (Cleveland  warrants)  . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  gual,  „ 

f  Lead,  English  Pig „ 

m  Manganic  Wire  No.  28  ..        ..  per  lb. 

^Mercury         per  bol, 

e  Mica  (In  original  oases)  small  . .  per  lb. 
«      H                H            M      medium  ^ 

«      ..  .  ,.      large   ..         „ 

0  Nickel,  sheet,  wire,  &o „ 

p  Phosphor  Bronze,  plain  castings         ^ 
p         H  •«    rolled  harp  A  rods         „ 

p         „  H  rolled  strip 't  sheet         . 

o  Platinnm       . .  ,        , ,  per  oa, 

J  BiUolom  Bronze  Wild        .        ..  per  lb. 

r  Steel,  Magnet,  in  bars     .,        ..  per  ton 
» Tin,  Block  (English)        ..        ..  „ 

a    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 

p  White  Anti-friction  Metals       ..  per  ton 
i  Zino,  Bh't  (Viellle  Montsgna  bad.) 


Latest 

<\>rtnlgbl's 

Price. 

tno 

or  Deo. 

4/6 

19/. 

8d. 

6/- 

£49 

£49 

£8  10 

£18' 10 

£21 

£30 

7d. 

i/2 

ba. 

Nom. 

55/- 

iH 
£11  10 

£■( 

£8  10 

£■0  2  6 

81. 
4-V- 
8d. 


£86 
£112 

£112 

£30  to  £221 
8ia. 
9|d. 

8|d. 

8|a. 

lOid. 

lOJd. 

£78 

£78 

£78 
£61  10 
£-,9  10 
£67  10 
8,Va. 

81. 

2/6 

18 

6/11) 

2/94 

f3/(i 

£16 
£19  15  0 

fu'e  n 
41.  to  a/6 

HI-  to  6/ 

6/8  to  10/6  &  up. 

Nom. 

I/l  to  1/8* 

1/0|  to  1/9 

im  to  i/Ei 

186/- 

loja. 

£6.5 
£151  to  £1-6 

2/J 
£44  Co  £194 

Nom. 


6d.  inc. 


£4  dec. 


Id.  inc. 


Jd 


dec: 


Quotations  supplied  by — 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Kmith  4  Co. 

e  F.  Wiggins  ot  tions. 

f  India-Kubber,  Gutta  Percha    and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare, 
a  Edward  TUl  &  Co. 


I  Boiling  it  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richird  Johnson  &  Nephew    Ltd. 

m  W.  T.  Glover  A  Co.,  Lta. 

n  P.  Ormiston  &  Sons. 

o  Johnson,  Macthey  &  Co.,  Ltd. 

P 

r  W,  F.  Dennis  i  Co. 
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METAL    MARKET. 


TRADE    OF    NEW    ZEALAND. 


Flnctnationg  in  December. 


Dec. 

£22 

21 

20 

19 

•   18 

64/- 

63/- 

62/- 

61/- 

60/- 

59/- 

58/- 

57/- 

56/- 

55/- 

54/- 

53/- 

52/- 

51/- 

50/- 

jel52 

151 

150 

149 

148 

147 

146 

145 

144 

143 

142 

£60 

j    59 

.   58 

',57 

56 

55 

54 

Dec. 
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Russia's  Copper  Production.— The  output  of  copper 

in  Rnssia  has  increased  considerably  in  recent  years,  and  if  the 
rate  of  expansion  which  has  taken  place  hitherto  is  maintained 
it  would  appear  that  the  country  will  become  independent  of 
eiternal  supplies  in  the  course  of  a  few  years,  unless  the  demar  d 
increases  in  a  greater  ratio  than  the  output.  As  the  position  is  at 
present,  the  only  material  imported  is  said  to  be  electrolytic  copper, 
although  the  production  of  this  quality  was  begun  in  Russia  by  the 
Roscnkrantz  work^  in  1907,  and  was  followed  by  the  Krshtym 
works  in  1911.  The  development  of  the  cipper  industry,  as  a 
whole,  is  illustratei  by  the  fact  that  the  imports  declined  from 
20,300  tons  in  1901  to  fi,100  tons  in  1913,  whereas  the  native  pro- 
duction increased  by  over  three  times  in  the  same  years  to  34,800 
tons  in  1913.  The  Caucasus  was  responsible  for  10,000  tons  of  the 
output  in  191,3,  the  Urals  for  17,300  tonp,  Siberia  for  6,700  tone, 
and  the  remainder  of  Russia  for  1,300  tons.  Most  of  the  copper  prc- 
ducers  formed  themselves  into  a  syndicate  (Medj)  in  1907,  and  the 
aooession  of  new  members  raised  the  quantity  controlled  by  the 
syndicate  to  9.5'7  per  cent,  of  the  total  production  in  Russia  in 
1913.  The  great  development  of  the  industry  is  attributed  to  the 
systematic  management  of  the  syndicate,  whose  prices,  in  contra- 
distinction to  the  South  Russian  Coal  and  Iron  and  Steel 
Syndicates,  have  apparently  not  formed  the  subject  of  Govern- 
ment complaints  on  the  ground  of  being  excessive. 

Larse  ftlass  SwitcliltoanI, — Kecent  developments  in 
the  making,  bevelling  and  drilling  of  massive  slabs  of  glass  have 
made  it  possible  to  utilise  this  substance  in  the  construction  of 
switohboards..  A  glass  switchboard  built  for  Dodge  Bros.,  Detroit, 
Mich.,  by  the  Mutual  Electric  and  Machine  Co.,  Wheeling,  \V.  \a., 
is  declared  to  bo  one  of  the  largest  switchboards  of  this  type  ever 
made.  The  board  is  of  white  Carrara  glass,  and  is  IT)  in.  thick. 
All  instruments  are  finished  in  golden  bronze  to  add  to  the  pleasing 
appearance  of  the  apparatus  as  a  whole.  The  b'bard  is  in  the 
engine  room,  and  is  used  only  for  control  purpoEC".  The  generator 
and  feeder  switches  are  operated  by  solenoids  and  motors,  and  are 
on  additional  switchboards  in  the  basement  and  other  parts  of  the 
factory.  Mounted  on  the  switchboard  i-i  a  set  of  remote-control 
field  discharge  switches  and  "  I-T-E "  motor-operated  circuit- 
breakers.  To  the  left  and  right  of  the  control  switches  on  the 
glass  board  are  mounted  red  and  green  signal  lamps.  The  board 
is  used  in  connection  with  the  control  of  two  4  80- volt,  750- K\v. 
three-phase  60-cyole  steam-turbine  units,  one  .')00-KW.,  three- 
phase  Corliss  engine  directly  connected  unit,  one  engine-driven 
exoitet  and  two  motor-generator  exciter  units. — Electrical  World, 


The  following  remarks  relative  to  the  trade  of  New  Zealand 
in  1913  and  Great  Britain's  participation  therein,  are  ex- 
tracted from  the  rex:entlv-is.sued  reixirt  to  the  Board  of  Trade 
by  H.M.  Tr-ade  Commissioner  (Mr.  W.  G.  Wickham).  This 
rei  ort  {Cd.  7,69.3)  can  be  purchased  from  Messrs.  '^Vyman  & 
Sons,  Ltd.,  price  ih<\. 

General  Trading  Posiliou.—The  year  1913  was  remaikable 

in  several  respects.    It  was  a  year  of  high  prices,  and  a  year 

of  record  trade  in  nearly  every  country.     The  total  imports 

and  exports  of  New  Zealand  for  191-2  and  1913  were  as  follows  : 

191-2.  1913.  Increase. 

Imports      J£-20,977,000        £2-2,'286,000        £1,309,000 

Exports      f-21,771,000        £2-2,987,000        £1,216,000 

The  above  tigmes  include  bullion  and  specie  exported  and 
imported,  and  it  mav  be  notetl  that,  while  the  value  of  these 
latter  exported  has  fallen  by  £82.600,  the  value  imported  was 
greater  in  1913  by  £-234,67.5.  The  margin  of  g:i-oss  exports 
over  iiriports  is  slightly  reduced  on  the  year,  but  if  specie  be 
left  out  of  account  it  is  greater,  as  aippears  below  :— 

1912.  1913. 

Imports,  excluding  specie     £-20,576,500        £21,652,000 

Exports  „         21,511,600  22,810,000 

Excess  of  exports      ---  935,100  1,158,000 

Tlie  general  boom  in  -trade  had  its  usual  somewhat  incon- 
venient corollaries,  namely,  dear  money  and  slow  delivery 
of  gcods.  The  effect  of  a  tight  money  market  has  been  natur- 
ally to  restrict  public  expenditure  on  development  where  this 
entailed  further  boiTowing,  this  being  reflected  m  a  limita- 
tion of  imports.  It  has  doubtle.=s  also  had  the  wholesome 
effect  of  promoting  a  spirit  of  commercial  introspection. 
Communities  and  individuals  are  alike  apt  in  times  of 
cheap  money  to  forget  that  credit  is  not  the  same  as  cash, 
and  that  liabilities  have  to  be  met  in  the  long  run. 

Criiicisms  of  llritixh  Methods— 1'hc  other  direct  result  of  a 
trade  boom  is  the  diftioulty  exi>erienced  in  getting  rMSOnable 
delivei-y.  During  the  past  year  much  adverse  criticism  wa.s 
levelled  at  British  manufacturers,  m  contrast  with  those  of 
other  countries,  on  account  of  the  impossibly  distant  dates 
they  name  as  the  earliest  -shipment  they  can  give.  Conse- 
nuentlv  thev  are  blamed  for  lack  of  initiative  in  not  expand- 
in"  their  works  when  they  have  the  chance.  Firms  who  are 
in  the  ffroove  of  a  level  turnover  do  not  realise  that  in  a 
period  of  boom  they  can,  by  giving  prompt  delivery  of  their 
Jroods,  get  trade  at  the  expeivse  of  old-est-ablished  goods,  and 
have  the  opportunity  fif  gettmg  a  footing  in  a  new  market 
^\hich  thev  could  not  get  without  diftk-ulty  otherivise.  but 
whic*  having  once  secured,  ^hey  can  retain  m  slacker  tunes. 
America  is  quick  to  take  advantage  of  this  class  of  opemng 
and  isaparticulariv  dangerous  rival  in  timesof  booming  trade. 
It  would  seem  tl'iat  the  British  manufacturer  can  be  too 
cautious.  His  disinclination  tc  take  part  in  the  expansion 
of  a.  boom  is  doubtless  due  to  his  fores^^cing  the  prospect  ot 
iMle  hands  and  pl.-mt  during  the  lull  in  trade,  if  he  has  in- 
stalled additional  nuulnn.-ry  in  .ndcr  to  take  boom  orders 
But  if  he  do  not  venture,  let  him  remember  that  he  is  not 
merely  allowing  a  commercial  rival  U->  sell  his  wares  during 
fho  iKiom  period,  but  is  ixM-ni.anently  increasing  t-ompotition 
and  his  own  difficulty  in  selling  in  normal  or  slack  times. 
\d<led  to  which  he  has  allowed  his  customers  to  acquire  a 
suspi<-ion  that  the  newconvr  is  more  pushing,  more  up-to- 
date    and  more  likely  to  adapt  himself  to  requiremonts. 

It  is  pnvb.ablo  that  quite  a.s  much  business  is  lost  by  manu- 
fu-turcrs  tln-ough  wmng  inethr<ls  of  altu-kiiiL'  niarkets  as 
through  lack  of  initiative.  But  the  eld  generalisiition.s  .-is  to 
British  inanufacturers  rcfui-iing  to  adapt  theins.>lves  and  heir 
goo,ls  to  foreign  ,requiremonts  still  persi.st.  s.)  th<«'  who  have 
British  g<iods  to  sell  must  fact-  criticism  and  s.-eptici.sm  and 
be  n-ady  to  prove  their  ability.  Occasional  stupidities  are  apt 
U)  be  exaggerated  into  national  characteristics,  and  so  damage 
British  trade  as  a  whole.  One  may  therefore  plead  justi  i.-a- 
tinii  for  dwelling  on  one  or  two  lapses.  \  failing  which 
i«  probablv  a  heritage  from  the  days  when  very  few  manu- 
fact.irers  did  their  own  exiv.rting.  lies  m  the  matter  of 
na.king.  Mainifactiirers  seemingly  will  not  study  ellectiye 
Mild  ec(.nomi<al  packing,  and.  what  is  more  provoking,  will 
not  quote  a  price  to  in(-hide  packing.  It  is  as  if  they  do 
not  realise  that  the  ultimat<>  retail  price  is  the  factor  ..f  iiiiport- 
:iiK-c  in  <-apturing  trade.  For  example,  a  number  of  stoves 
were  sliippeil  in  their  cas»-s  fitted  up  ready  for  use. 
iiwt<-a(i  of  taken  (o  pieces.  These  stoves  w.-re  a-tually 
rnamif.ieture<l  in  s.-parato  lu'ves.  with  scivws  for  Joining 
IJMiii  to.'i-ther:  iiioi-i-iver.  the  indentors  had  actually  stipii- 
lileil  thai  thev  shoiild  be  taken  to  piives  for  packing.  A  vi-iv 
much  .-lieamM-  stnvc  shipped  by  niiotlier  British  iiiannfactiirer 
■ind  properlv  pack.-d  cost  to  land  alioiit  <«>  per  cent,  of  its 
price  at  works,  while  the  ii\">rc  expensive  <  ne  eoct  over  90  per 
c(-nt.  of  its  price,  nnd  wii.s  so  rendered  unsaleable,  except  at  iv 

lii-avy  loss.  „      .      ,  ,     ,         ,1  -1 

M,lhod>i  nf  /■|/.s-/r(7)i;/i.»r.— Partly  lliroiigli  the  retailer  wish- 
ing to  get  into  closer  touch  with  the  manufacturer,  with  the 
idea  that  he  wonhl  thereby  save  int-erm<xliato  profits,  and 
partly  throiii.'h  the  desire  of  the  maniifaciurer  to  learn  more 
directly  what  wa.<»  wante<1.  and  ^>  exhibit  his  wares  through 
an  agent  in  personal  touch  with  the  eon.suming  market,  the 
middleman  is  being  ousted  and  dirixt  trading  rci^irt*-!!  t<"i  in 
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his  place.  This  change  has,  so  far  as  one  can  judge,  come  to 
stay.  If  it  pays  to  sell  through  an  agent  in  the,  at  present, 
limited  or  scattere<l  market  of  New  Zealand,  it  would  appear 
likely  to  paj-  better  and  better  as  the  market  grows. 

The  following  are,  roughl\%  the  alternative  methods  of 
dealing  with  the  Dominion,  of  New  Zealand  ;  — 

1.  A  manufacturer  may  .'sell  only  in  the  I'nited  Kingdom  to 
warehousemen,  indent  agents,  and  buying  agents  of  the  large 
retailers. 

•2.  He  may  even  limit  himself  by  oomfining  sales  for  export 
to  a  saagle  merchant  house  in  the  United  Kingdom. 

3.  He  may  have  a  trtidiiig  branch  established  in  the 
Dominion. 

4.  He  may  consider  that  a- single  agent  for  Australasia  (i.e., 
all  the  States  of  _.\ustra]ia.  New  Zealand  and  some  of  the 
Pacific  Islands)  is  competent  to  find  all  the  business  he  needs. 

5.  He  may  tiink  it  preferable  to  divide  his  business  among 
several  agents  to  cover  the  diffei'ent  clearly-defined  areas  in 
the  Commonwealth  and  the  Dominion. 

The  consensus  of  opinion  appears  to  be  against  the  first  and 
secwnd  of  these  equally,  except  when  the  manufacturer  is 
•forking  on  ttxi  small  a  scale  to  be  able  to  do  his  own  exi»rt- 
ing  economically.  On,  the  other  hand,  it  is  usele,ss  to  add 
export  to  manufacturing  unless  firms  ai'e  prepared  to  study 
the  economics  of  the  fonner  ais  carefully  as  they  do  those  of 
the  latter.  And  further,  it  must  be  clearly  understood  that 
it  is  worse  than  usi^less  to  npixiint  a  .sole  agent  unless  the 
manufacturer  is  sJitisfied  that  he  is  capable,  as  well  as  desirous, 
of  doing  justice  tti  the  appointment;,  and  in  spite  of  the 
utuM-st  loyalty  of  intention  it  is  usually  impossible  to  prevent 
goods  reaching  the  Dominion  by  devious  channels,  and  so 
seeming  to  go  past  the  local  agent. 

The  third  alternativi^  cidls  for  no  comment.  The  fourth  is 
more  open  to  argument.  That  it  is  a  question  of  some  import- 
ance is  clear  fnvni  the  fact  that  there  are  some  700  British 
manufacturers  who  have  a  sole  agent  for  .Australasia  located 
in  Melbourne  or  Sydney,  or  in  a  few  cases  in  some  town  in 
New  Zealand.  Expression  is  often  given  to  the  opinion  that 
manufacturers  have  done  this  owing  to  a  deficient  knowledge 
of  elementary  geography  and  histoiy,  as  shown  in  the  belief 
that  New  Zealand  is  a  State  in  the  Comm<^wealth.  While 
there  may  not  be  complete  justifii-a.tion  for  this  extreme  view, 
it  is  tiiie  that  the  areas,  the  relative  distances  and  consequent 
slowness  of  ocmnninication  between  parts  of  Australasia  are 
not  adeauatelv  lealised.  'M  the  same  time,  it  must  be  ad- 
mitted that  it  is  almost  a,s  difficult  adeqiritelv  to  work  Western 
.\ust'-alia  from  Svdney  as  New  Zealand.  HoweVer  this  mav 
be.  there  is  no  gainsaying  the  fact  that  umnv  ageipcies  granted 
for  all  .^ustraki.sia.  'are  simplv  n«t  worked  so  far  as  New 
Zesdand  i.s,  concerned :  in  other  eases,  acain,  the  agent  is 
content  Avith  one  visit  in  two  years,  or  with  a  nericdical  visit 
to  the  'Dominion,  not  stopping  in'  any  but  the  four  chief 
towns. 

Need  for  Local  Bepresen latum. — In  the  Trade  Commis- 
sioner's view,  it  is  thoroughly  bad  policy  to  have  a  single 
aeent  fitr  .Australasia,  as  in  mo«t  cases  it  merelv  means  either 
that  the  whole  area  is  no4  effectivelv  covered,  or  that  f^e 
whole  work  is  done  by  sub-agents,  and  the  gixxls  consequen'tlv 
loaded  with  an  extra  agency  commission.  In  expressing  this 
view,  one  class  of  goods  must  be  excented.  namely,  goods 
whi'-h  for  effective  sale  need  ex)v>i-t  knowledge.  If  an  agent 
having  expert  knowledge  ean  be  found  in  New  Zealand,  well 
and  good :  if  not — and  it  is  by  no  means  efl.sv  always  to  find 
a  firm  of  exnerts  v\-ho  are  not  already  fuUv  engaged  with 
agencies — it  is  better  to  have  local  sub-a"entR  who  can  keen 
a  look-out  for  le.i-al  business,  and  c^.H  in  the  expert  head 
apput.  say  from  Svdnev.  wh»n  lexnert  knowledge  is  required. 
The  cla,ss  of  goods  refen-ed  to  is.  of  course,  machine'T.  Tt 
is  punovina  to  a'  buyer,  say  the  Emnneer  to  a.  Ha.'-bour  Board, 
ti  find  the  agent  for  an  engine  unable  to  discuss  the  technical 
I— in+s  in  a  sucrested  vari:'tion  from  a  stand.Td  model,  and 
the  lo<-a]  ngpnt  hivinfj  justified  his  existence  bv  getting  into 
touch  with  iio.ssible  business  sl-ould  be  able  to  call  in  an 
expert  head  agent  to  clinch  it  On  thp  other  band,  no  exnert 
"--^le  a^eiit  for  the  whole  of  Austra.la=iai  cannot  possibly  k^ep 
himself  inforine'l  as  to  all  the  nossible  business  o'^'eT  such  a 
vast  area.,  or  affo.rd  t'mo  to  follow  ur>  !sin<jlp-hand°d  all  the 
nossible  busiu'i.ss  of  which  he  does  hear.  Furth"''.  the  expert 
'•.in  post  up  the  non-expert  Bub-nfents  as  to  sellinT  noints  of 
bis  pl^nt.  and  lip  can  al^o  w>tch  the  Inr-nl  mnditions  and 
keen  the  manufactnrprg  advised  as  to  modifications  necess-an' 
to  =uit  those   cmditions- 

Tt  mav  h^re  be  poitit^d  out  that  bnp.'ne.««  of  this  kind  must 
be  'effardcd  as  speculative  "s  compared  with  the  sale,  say,  of 
hardware  and  crockery,  where  a  TeErnlar  beat  can  be  can- 
vassed by  joumeys  at  rpffnlar  inte'-vals.  In  the  sale  of  bia 
plant,  e.g..  crane  installations  or  larcre  engine.s.  much  ti'"" 
and  expense  must  of  nc^ssitv  be  wasted  over  bu.'^'ness  whi.-li 
does  not  materialise.  Manufa'^'tioers  must  rpalise  this  in 
makiniT  term';  with  agents,  aM  thev  should  a'^o  endeavour 
to  under.'itand  the  local  comlitinns  as  regards  dist'incs.  fvp- 
oupu'^v  of  communicati'in  between  one  point  and  a,n(>tli»r 
and  t.bp  ciin.o'^ouent  exnenditnrp  of  money  and  time  inviilved 
in  pndeavtniring  to  secure  orders. 

The  TrevrJ  of  r.up'-r/  Trade.— The  /Hew  Zealand  linn'.'t 
Kptnrns  are  based  for  the  n^'ost  part  on  tbo  conntry  from  whirh 
roods  were  last  invoiced.  whi<:h  may  not  be  the  cnuptvy  whpre 
*hev  were  mannf-^ctuvod  Only  in  the  ca'se  of  goods  cominrt 
in  under  tlje  preferential  tariff  is  fhe.  country  (jf  origin  reliably 


stated.  Consequently  the  comparative  figures  which  we  give 
elsewhere  in  this  issue  must  be  taken  merely  as  a  general  | 
guide  to  the  trend  of  the  trade.  The  following  remarks  by  the 
Trade  Commissioner,  however,  refer  to  goods  w  hich  are  aliect«d 
by  the  preferential  tariff  and  whose  real  origin  is  therefore 
clear. 

The  situtdstics  on  the  whole  represent  a  veiy  distinct  im- 
provement, but  in  a  few  Lines  there  is  an  unsatisfactory  loss 
of  trade.  The  nlost  noticeable  item  is  hardwai'e  and  hollow- 
ware.  Tinware  also  shows  disappointing  figures.  .Another 
heading  where  the  United  Kingdom's  share  is  poor  is  "Metal, 
nj,nnufactured  goods  unenumerated."  In  the  two  last-named 
categories,  Germany  k^st  ground  as  well  as  Great  Bx-itain, 
the  Cnited  States  being  the  countiy  which  improved  its 
position. 

In  poj'taljle  and  traction  engines,  we  find  a  somewhat  dis- 
concerting transference  of  tr.ade  in  a  peculiaily  British  line. 
A  sevwe  diwp  in  the  share  of  the  United  Kingdom  is  accom- 
panied by  a  strengthening  of  the  United  States'  iwsition. 

There  was  a  considerable  drop  in  imports  of  gas-making 
plant  and  pumps  and  mining  machineiw,  but  these  lines  . 
depend  rather  on  chance  orders,  and  a  small  imixirt  one  year 
may  be  lollowed  by  a  large  one  the  folltiwing  year.  Cement 
is  being  satisfactoiily  manufactiu'ed  locaUy,  wliich  accounts 
for  a  drop  in  imports  ha^■ing  taken  place  in  spite  of  the 
increasing  demand  for  reinforced  concrete. 

In  steam  engines,  other  than  locomotive,  portable,  and 
traction,  the  very  heavy  fall  is  difficult  to  explain.  The 
increase  in  gas  and  oil  engines  was  le^s  than  half  of  this  ■ 
fall,  and  the  only  explanation  seems  to  be  that  tightness  of 
money  dui-ing  the  year  has  caused  a.  check  in  industrial 
eNp.insion  needling  steam  engines  as  prime  movers.  No  ground, 
however,  has  been  lost  in  proixvrtion  to  relative  sources  of 
supply. 

A  yeaa-  ago  .attention!  was  called  to  the  extent  of  foreign 
c-ompetition  in  lamps,  especially  from  Germany  and  America. 
In  1913,  however,  both  of  these  countries  kist  ground,  and, 
in  spite  cf  a.  slight  reduction  in  total  impoi-ts,  the  United  King- 
dom has  improved  'her  position. 

Tlie  above  remarks  refer  to  important  lines  where  the  total 
trade  of  the  year  has  shi-unk.  Turning  now  to  those  where 
there  has  been  expansion,  and  especially  lines  where  the  pro- 
portion fix>m  the  United  Kingdom  has  unproved,  there  is  a 
gccd  deal  that  is  noteworthy  under  iron  and  steel  manufac- 
tures. In  such  lines  ther-e  is  very  little  cx)mi)etition  with  the 
Unite.d  Kingdom,  partly,  no  doubt,  because  the  veiy  consider- 
able extra  duties  on  foreign  goods  cause  the  inferior  Belgian 
and  Gerniiin  makes  to  cost  as  much  as  better  British  qualities, 
and  so  take  away  the  only  inducement  to  buy  them. 

Canatlian  oomiietition  in  drawn  steel  pipes  and  tubes  has 
been  maintained.  Imports  of  wire  ix>pe  increa.sed  consider- 
ably. In  n.'iils  we  have  less  than  half  the  trade,  but  have 
sUghtty  improved  our  ipo.sition.._  Biitish-  wire  a-opeare  to  be 
tougher  than  f<u'eigri  and  so  better  for  tensile  purposes: 
but  for  nail  making  the  harder  and  more  brittle  Geiinan  and 
.American  wire  would  seem  to  be  better  liked. 

In  the  machineiy  group  there  is  no  sen.sational  change. 
Gas  and  oil  encines  again  increased  by  .flO.OOO.  Imports  of 
belting  other  than  leather  have  increased  to  .£40.000.  and  the 
proportion  from  the  United  Kingdom  has  advanced  from  7.5 
per  cent,  to  S3  per  cent,  at  the  expense  of  Japan  and  Ger- 
many.    The  former  is  the  chief  competitor. 

In  connection  with  the  gi'owing  trade  lietween  New  Zealand 
and  the  North-.American  Continent,  it  is  interesting  to  note 
the  inere'a.sing  freight  facilities  for  this  interchange.  As 
bea.ring  out  comments  pieviously  made  on  the  operation  of 
the  preferential  tariff  in  indirectly  a.^.sisting  the  United  States 
in  competition  with  the  United  Kingdom,  it  may  be  of 
iuterpst  to  quote  the  stitement.  to  which  considerable  publicity 
has  been  given  in  the  New  Zealand  press,  of  an  ex-Governor 
of  Massachu-setts  w1k>  is  manager  of  a  large  .American 
ma.'dvineiy  u'anufacturing  concern.  He  sta.tes  that  all  over 
the  United  States  "  the  tendency  among  the  principal  manu- 
f".eturing  .conceiTs  is  towards  the  establishment  of  plants  in 
Canada."  He  adds  that  this  movement  has  been  going  on 
for  many  years,  and  estimaites  that  from  three  to  five  liundred 
million  dollars  of  American  capital  is  now  invested  in  these 
Cana.dian  plants. 


Tlie    Elettrical   Industry  in  Italy. — From   statistics 

reoently  published,   brought   up  to  the  end  of  March,   1914,   it 
appears  that  the  Italian   companies  concerned  in  the  production 
and  distribution  of  electricity  numbor  l."il,  bavins  302  stationB  at 
work,  with  a  prodaotion  equal  to  763,000  H.P.,  while  nine  atationa 
are   under   construction,   with   a  capacity   of   12.'i.000   h.p.     The 
capital  employed  by  these  companies  amounts  to  -153.000.000  lire  ; 
the  reserve   funds  total  32, .500,000  lire;  debentures,  146,000  lire; 
deb's,  2(>.'5,O0O,O'i>  lire  ;  plant,  732,000,000  lire,  nnd   securities  and   ' 
crtdits,  ISS.OOO 000  lire.     OE  these  c^impanies,  12.5  made  profits  of 
31,000,000  lire,  11   mar!e  a  lo^s  of  S.000.000  lire,  and  15  succeeded  . 
in  making  a  balance  on'y.     The  data  regarding  firms  engaged  in  j 
the  output  of  electrioal  machinery  are  as  follows  :— The  number  of  : 
such  firms  is  lii.  emoloying  power  to   the  extent  of  3,310  HP.,  a 
capital  of  36,000000  lire,   with  reserve  funds  of  abiut  3,000,000 
lire,  debts  of  46  000,000  lire,  plant  valned  at  29.000,000  lire,  stock 
to  the  value  of  29,000.000  lire  and  BPCurities  and  credit,  45,000.000 
lire.    The  profits  made  by  U  of  these  ooncerBg  totiilled  3,600,000  i 
lite,  while  the  rerosioiDg  two  ipo-e  a  Iobb, 
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FHE  BARTON  POWER  SCHEME  OF  THE  MANCHESTER  CORPORATION. 


i.s  many  of  our  readers  are  aware  the  ilancliester  Corpora- 
ion  Bill,  which  received  Parliamentary  sanction  last  yea--, 
illows,  amongst  other  things,  of  the  Corporation  proceeding 
srith   an   ambitious 
ilectrical      scheme, 
fvhich  has   become 
lecessary  owing  to 
;he    rap.d    increase 
n  the  demand  for 
jlectricity    in     the 
Manchester  area. 

At  the  present 
;ime  the  city  is  sup- 
Dlied  from  three 
generating  stations 
—Dickinson  Street 
md  Bloom  Street 
stations,  which 
supply  direct 
current  in  the 
jentre  of  the  city, 
with  a  combined 
alant  capacity  of 
14,000  K\v.,  and 
5tnart  Street  sta- 
tion, in  the  Clayton 
iistrict,  which  sup- 
alies  alternating 
;urrent  at  6,000 
?olts  pressure  to 
lumerous  sub- 
stations, and  has  a 
Dlant  capacity  of 
J5,500  Kw. 

In  connection 
;pith  the  Stuart 
Street  station  there 
ire  'I'l  sub-stations 
—excluding  those 
)n  consumers' 
iremises — with  an 

nstalled  capacity  of  33,000  K\v.  One  of  these  is  at  Dickin- 
iOn  Street,  wTiere  the  generating  plant  was  unequal  to 
neeting  the  demand  for  electricity  in  the  adjoining  area. 


proposed    generating    station 
corporation    sewage    works 
proposed   distributing   station     ▲ 

Fig.  1. — Showing  the  Manchester  Supply  Aeea  in  relation  to  the  proposed 
Barton  Generating  Station. 

[Supply  area  includes  Middleton  (bulk),  Failsworth,  Droyleden,  Audenshaw,  Donton,  Heaton  Norris, 

and  (for  tractio:i)  Sal-?,  Tiraperley  and  Altrincham.J 

Existing  generating  sta'.ions  shown  a?  b'ack  spots,  and  sub-stations  as  rings. 


To  meet  the  requirements  of  the  large  power  users,  the 
Corporation  has  also  equipped  58  sub-stations  on  consumers' 
premises,  with  an  installed  capacity  of  34,500  kw. 

The  area  over 
which  supply  powers 
are  held  now 
amounts  to  40  sq. 
miles,  with  an  es- 
timated population 
of  750,000,  exclu- 
sive of  the  Middle- 
ton  area,  to  which  a 
bulk  supply  is  given. 
The  electrical  de- 
mands of  the  area 
can  be  gathered  from 
the  fact  that  nearly 
155  million  units 
were  generated  and 
lis  million  units 
sold  during  the  year 
ending  March  31st, 
1914,  and  that  the 
maximum  demand 
of  about  50,000 
K\v.  is  increasing  at 
the  rate  of  some 
5,000  KW.  a  year 
under  normal  con- 
ditions. All  the 
existing  stations  are 
limited  in  capacity 
by  reason  of  water 
facilities  for  con- 
densing purposes, 
and  the  existing 
buildings  at  Stuart 
Street  will  be  full 
up  with  an  installed 
capacity  of  00,000 
KW.,  the  adjoining 
spare  land  being  required  for  coal-storage  purposes. 

In  view  of  the  limitations  mentioned,  particularly  as 
regards  the  Stuart  Street  station,  the  effective  capacity  of 


j[\  /^  /|^  /'^  n\  ,\  /^  /K  /i\  /|\  f\\  f\ 
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rifii  ?,— Pl^H  Of  THK  PBOPOSPP  PABTOS  GESBBATlSfi  STATION,  MAJiCUBSTBB,  COMrifETB  WITH  COAIi  Slfc0f5,.&C. 
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which  for  generating  purposes  will  be  reached  when  the 
maximum  demand  attains  to  45,000  kw,,  allowing  for  reserve 
plant,  it  was  decided  that  further  generating  plant  in  a 
fourth  station  should  be  available  by  the  summer  of  1917. 

With  this  object  in  view  numerous  sites  were  inspected 
by  the  representatives  of  the  Corporation,  who  were  faced 
with  a  problem  considerably  in  advance  of  anything  yet 
attempted  in  the  way  of  municipal  electricity  supply,  as  the 
projected  ultimate  capacity  of  the  new  station  will  be 
some  160,000  KW. 

The  site  actually  selected  for  what  is  now  known  as  the 
Barton  generating  station  covers  12  acres,  and  is  situated" 
at  the  extreme  western  end  of  Trafiford  Park,  on  the  side 
of  the  Bridgewater  Canal,  and  in  the  parish  of  Davyhulme. 


canal  can  handle  at  least  1,000  tons  a  day,  while  over  thi 
Trafford  Park  railways  300  tons  of  coal  an  hour  can  b 
handled,  "sidinsfs  being  provided  for  its  reception. 

The  coal  silos,  to  which  reference  has  been  made,  wil 
hold  a  two  months'  supply  of  fuel :  each  silo  will  be  equippei 
with  two  endless  bucket  type  conveyors  into  which  rail 
borne  coal  can  be  fed  through  hoppers  below  rail  leve 
situated  at  one  end  of  the  silo,  while  water-borne  co£ 
received  in  the  dock  will  be  fed  into  hoppers  at  the  othe 
end.  For  this  purpose  the  dock  between  the  boiler  hon; 
and  silos,  which  will  be  roofed  in,  will  be  provided  with 
travelling  crane  with  a  bucket  or  grab  for  removing  cof 
from  the  barges.  Each  sUo  conveyor  will  run  across  th 
dock  and  empty  into  an  elevated  coal  hopper  at  the  en 


switch  house  turbine  house  -  'pump  house  boiler  house 

Fig.  3. — Sectional  Elevation  through  Switch,  Tubbine  and  Boileb  Houses,  and  Coal  Silos  of  the  proposed 


This  site  fulfills  the  necessary  conditions  as  to  fuel,  water, 
length  of  transmission  lines  and  foundations,  as  by  means 
of  the  Bridgewater  Canal  the  West  Lancashire  coalfields  are 
easily  accessible,  being  only  four  mOes  away,  while  the 
Trafford  Park  railways  provide  through  communication 
with  the  English  coalfields  generally.  In  the  matter  of 
water  for  condensing  purposes,  the  site  is  also  convenient 
to  the  Manchester  Ship  Canal.  As,  however,  the  consent  of 
the  Canal  Co.  to  the  use  of  the  water  is  at  present  withheld, 
it  is  proposed  to  use  the  sewage  and  subsoil  water — in  the 
form  of  a  purified  effluent — which  passes  down  the  main 
outfall  sewers  to  the  Corporation's  sewage  works  at  Davy- 
hulme, situated  some  1,400  yards  from  the  Barton  site. 
The  Barton  site  is  about  five  miles  from  the  centre  of  the 
city,  being  actually  nearer  than  an  alternative  site  within  the 
city  area,  which  met  with  some  favour  ;  trial  barings  have 
also  shown  as  regards  foundations  that  red  sandstone  rock 
underlies  the  whole  of  the  site  at  a  depth  ranging  from  7  to 
8  ft.,  and,  further,  there  are  good  grounds  for  considering 
that  at  least  \\  million  gallons  of  good  quality  water  can 
be  pumped  from  boreholes  in  this  rock  every  24  hours. 

It  will  be  necessary  to  construct  a  new  bridge  across  the 
Bridgewater  Canal  to  carry  coal  and  railway  traffic  to  the 
station. 

The  preliminary  plans  of  the  generating  station,  which 
we  are  able  to  reproduce,  show  that  not  only  will  it  be  the 
largest  power  station  in  the  kingdom,  so  far  actually  pro- 
jected, but  that  it  will  be  essentially  a  "  big  unit "  station. 

It  is  proposed  to  erect  it  in  four  sections,  each  of  which 
wUl  contain  two  complete  steam-raising,  electrical-generating 
and  auxiliary  plants,  thus  providing  eight  complete  plants  in 
the  station.  This  allows  of  one  spare  plant,  one  set  aside 
for  repairs,  and  six  plants  in  commission.  As  proposed  the 
first  four  generating  units  will  be  turbine  sets  of  15,000  KW. 
each,  and  the  remaining  four,  similar  sets  of  25,000  k\v. 
each,  making  a  total  of  100,000  kw. 

The  arrangement  includes  four  boiler  houses,  each  with 
two  batteries  of  water-tube  boilers  facing  on  to  a  central 
firing  floor,  i.e.,  one  battery  of  boilers  for  each  turbine  set, 
and  four  coal  silos  practically  forming  extensions  of  the 
boiler  houses,  but  separated  from  the  latter  by  a  canal  dock 
for  the  reception  of  water-borne  coal. 

Preliminary  estimates  show  that  500,000  tons  of  coal 
per  annum  will  be  required  by  the  complete  plant  and  the 


of  the  adjacent  boiler  house,  returning  through  a   tunn 
under  the  dock  and  silos.  • 

The  elevated  coal  hopper  in  turn  will  feed  two  endlei' 
bucket  conveyors  situated  (both  lead  and  return)  over  tl 
bunkers  in  the  adjacent  boiler  house,  which  are  designe 
to  carry  86  hours'  fuel  supply. 

Only  one  section  of  the  station,  viz.,  30,000  KW.  ( 
plant,  is  contemplated  in  the  first  instance,  and  10  wate 
tube  boilers,  each  with  a  normal  rating  of  50,000  lb.  steal 
per  hour,  and  complete  with  its  own  superheater,  economise 
induced-draught  plant  and  chimney -the  Prat  system  bein 
proposed  in  regard  to  the  latter.  \ 

The  suction  ash  system  is  proposed  for  the  removal  d 
the  ashes  and  soot,  the  pipe  systems  leading  to  receivei' 
on  the  canal  dock  side,  which  will  discharge  into  barge 
and  to  other  receivers  at  the  end  of  the  coal  silos,  whic 
discharge  into  railway  trucks. 

The  first  section  of  the  generating  plant  will  consist  (i 
two  15,000-KW.  turbo-alternators  generating  three-phafj 
current  at  6,600  volts,  50  cycles,  with  a  speed  of  1,50 
R.P.M.,  and  developing  their  normal  output  at  '85  powc 
factor. 

A  generating  unit  of  this  size  has  been  in  use  at  tb' 
Stuart  Street  station  for  some  time,  and  was  described  an 
illustrated  in  the  Electrical  Review  of  July  ord,  l'.il4. 

The  main  cables  from  the  generators  will  run  direct  t 
step-up  transformers  for  raising  the  transmission  pressui 
to  33,000  volts.  These  transformers  and  the  necessai 
E.H.T.  switchgear  will  be  housed  in  a  separate  fire-pro< 
switch-house  ;  the  switchgear,  of  the  remote-control  tjp 
will  be  operated  from  a  control  gallery  overlooking  th 
engine  house. 

At  the  north-west  end  of  the  station  there  will  be  a  sul 
station,  designed  to  contain  four  l,O00-K\v.  sets  of  conven 
ing  machinery  incidental  to  the  supply  and  control  of  tb 
auxiliary  current  required  in  the  station,  &c.  ;  above  th 
substationa  3,000  ampere-hour  caparity  battery  for  geneni 
direct-current  supply  and  an  excitation  and  switchgear  trip 
coil  battery  will  be  accommodated  on  the  first  and  secon 
floors.  Between  the  engine  house  and  boiler  house  a  pum 
hall  will  be  situated  containing,  as  a  first  instalment,  tw 
steam-driven  and  one  electrically-driven  boiler  feed  pumpi 
each  with  a  rated  capacity  of  25,000  gallons  per  minute 
being  provided  ;  the  upper  part  of  the  feed  pump  bay  wi 
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ntaiti  hot-well  and  reserve  feed-water  tanks.  The  feed 
»ke-up  will  be  obtained  from  the  Bridgewater  Canal  and 
sated  in  a  water-softening  plant.  Between  each  pair  of 
rbiue  sets  there  will  be  an  open  well  containing  the 
ndenser  auxiliary  plant,  and  between  the  first  turbine  and 
b-station  there  will  be  a  repair  well,  with  a  railway  track 
low  at  ground  level,  connecting  with  a  general  workshop 
rming  a  continuation  of  the  switch  house,  but  detached 
jm  it. 

The  dismantled  machinery  will  be  transferred  by  an  over- 
ad  travelling  crane  on  to  a  trolley  in  the  repair  well  and 
ssed  straight  into  the  workshop.  At  the  other  extremity 
the  engine  house  a  similar  unloading  well  will  be  provided, 
e  railway  track  being  in  connection  with  the  general  railway 


will  result  in  important  ecomomies  in  the  subsequent 
purification  processes.  The  roadway  separating  the  engine 
room  and  switch-house  will  be  roofed  in  and  equipped  with 
a  travelling  crane  for  lifting  and  moving  the  transformers 
from  the  adjacent  switch-house. 

The  present  designs  contemplate  for  the  complete  station 
eight  generators,  and  eight  33,000-volt  feeders,  running  to 
a  central  distributing  station  in  the  existing  area  of  supply 
— near  which  a  large  number  of  the  existing  H.t.  feeders 
from  Stuart  Street  station  pass — where  it  is  proposed  to  step 
down  the  pressure  to  11,000  volts. 

It  is  intended  to  utilise  the  existing  Manchester  h.t. 
(jjGOO-volt  three-phase  feeders  for  ll,0(iO-volt  working  ;  the 
existing    feeders    adjacent    to    the    proposed    distributing 
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CANAL   ARM  COAL  SILOS 

Babton  Generating  Station,  fob  the  Manchesteb  Coepoeation  Elkctbicity  Depabtment. 


item.  The  design  adopted  provides  a  spacious  engine 
)m,  as  the  pump  hall  at  the  side  is  open  to  the  main 
ilding  below  the  crane  girders,  and  the  sub- station  will 
0  be  visible  through  three  open  arches. 
Reference  to  the  sectional  elevation  shows  two  circulating 
iter  inlet  culverts  below  basement  level,  and  adjacent  to 
sm  two  corresponding  outlet  culverts  at  higher  level, 
lese  will  be  connected  to  the  Davyhulme  sewage  works,  it 
ing  proposed  to  erect  a  pumping  station  there,  equipped 
th  electrically-driven  high-lift  pumps,  and  with  a  sub- 
ition  overhead  for  controlling  the  supply  to  the  sewage 


station  will  be  coupled  to  the  11, 000- volt  bus-bars  in  the 
latter,  and  suitable  transforming  arrangements  provided  at 
Stuart  Street  station  and  elsewhere  in  the  area  to  utilise  the 
higher  voltage. 

We  understand  that  the  switch  arrangement  at  Barton 
provides  for  coupling  the  generator  direct  through  the  step- 
up  transformer  and  duplicate  oil-switches  to  its  outgoing 
feeder.  The  machines  will  also  be  connected  to  a  coupling 
bus-bar  through  5  per  cent,  reactances,  and  a  transfer  bus- 
bar will  be  provided  between  the  feeders. 

Alternative  routes  are  available  for  the  feeders  running 
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SIX  BOILERS  WITH  ECONOMISERS  AND  SUPERHEATERS 


_CO*L    CONVEVOR^ 
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^  COAL   BUNKERS  FOR   36  HOURS    SUPPLY"  *■" 


SIX  BOILERS  WITH  ECONOMISERS  AND  SUPERHEATERS 
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4. —  Plan  showing  uouguly  the  Turbine  and  Boiler  Arrangement  oi"  the  Fir.st  Section  ok  the  proposkd  Barton 

Geseeatin«  Station,  at  Manchestek. 


»rks.  The  purified  effluent  at  these  works  will  be  drawn 
)m  a  large  storage  reservoir,  which  will  also  fulfil  the 
action  of  a  settling  tank,  and  pumped  up  to  the  generating 
ition,  where  it  will  pass  through  extra  filters  before 
tering  the  condensers  ;  the  discharge  to  the  sewage  works 
r  final  treatment  will  take  place  at  a  higher  level  than  the 
take,  and,  owing  to  this  increased  head,  the  capacity  of 
.9  sewage  works  will  be  greatly  increased.  jMoreover,  the 
achargc  etlluent  will  gain  some  15"  in  temperature,  which 


from  Barton,  i.e.,  along  the  towpath  of  the  Bridgewater 
Canal  into  the  city  at  Cornbrook,  and  by  the  main  road 
through  TralTord  l*ark  to  Old  TralTord,  and  thence  to  the 
city. 

The  new  distributing  station  will,  if  the  present 
proposals  mature,  consist  of  two  main  switch  and  trans- 
former buildings  divided  by  a  bay,  which  will  be  equipped 
with  a  travelling  crane  and  lifting  appliances  for  removing 
the  transformers  from  the  adjacent  buildings.     Each  half 
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of  the  station  will  be  coupled  to  four  33,000-volt  feeders 
and  equipped  with  33,000-volt  and  11,000-volt  ring 
bus-bars. 

Parliamentary  estimates  of  the  operating  cost  of  the 
Barton  station,  on  a  40  per  cent,  station  load  factor,  and 
with  coal  at  '.is.  per  ton,  show  works  costs  'IS.Sd.,  capital 
chargfs  -OSSd.,  or  a  total  cost  per  unit,  apart  from  adminis- 
tration charges,  of  •22Gd.,  this  figure  comparing  with  a 
similar  total  co?t  for  Stuart  Strfet  ftation,  with  a  37  per 
cent,  station  load  factor,  of  •38.">d.  per  unit. 

On  the  present  annual  output  from  Stuart  Street  the 
difference  in  favour  of  the  new  plant  would  be  cearly 
£57,000  a  year. 

The  estimated  capital  cost  of  the  cr'mpleted  Barton  station, 
including    the   culverts  to   Davyhulme,   is   £11  per    KW. 


THE    TELEPHONE    INDUSTRY    IN   SWEDE] 
AND    ELSEWHERE. 


HEATON  NOfifilfl 


Fro.  5. — The  Manchester  fl.fiOO-voLX  Three  phase  Network,   with  Proposed 

DiSTRlBDTISG   STATION,   F.XISTING   CORPORATION  AND   CONSTMBBS'  SUB  STATIONS. 

Except  as  regards  its  adjacent  situation,  the  Barton  station 
will,  under  present  arrangements,  have  no  connection  with 
the  growing  manufacturing  area  of  Trafford  Talk,  where, 
at  the  present  time,  many  concerns  possess  the  r  own  power 
plants,  and  the  local  power  supply  in  the  Park  averages 
under  3,000  kw.,  representing  some  seven  million  units  a 
year. 

We  believe  it  is  no  secret,  however,  that  the  existence  of 
the  huge  plant  at  Barton,  in  close  proximity  to  the  Ship 
Canal  and  this  favoured  manufacturing  area,  is  expected  to 
lead  to  far-reaching  developments  in  the  future. 

In  conclusion,  we  are  indebted  to  Mr.  S.  L.  Pearce,  the 
chief  engineer  of  the  Manchester  Electricity  Department, 
for  permission  to  publish  these  preliminary  details  of  the 
scheme  for  which  he  is  responsible,  and  which  is  a  con- 
siderable advance  on  anything  of  the  kind  in  this  country. 
We  have  drawn  where  necessary  on  his  Parliamentary 
evidence  in  support  of  the  scheme,  and  are  indebted  to  him 
for  the  plans  and  drawings  which  we  reproduce. 


A    Fifty    Years'    Anniversary.— On    January    1st, 

Messrs.  W.  J.  Stokvis,  Ltd.,  of  Arnhem,  Holland,  specialists  in 
electrical  fittings  design  from  the  old  Dutch  masters,  celebrated  the 
completion  of  50  years'  eBtablishment  of  thtir  bnsineeB  as  an 
industrial  concern. 


It  is  well  known  that  Sweden  occupies  a  leading  position  in  tt 
telephone  industry,  and  as  the  present  state  of  affairs  is  nc 
altogether  satisfactory  in  some  branches,  it  is  of  interest  to  se 
how  the  matter  is  regarded  by  the  Swedes  themselves,  as  indicate 
in  an  article  in  the  Ajfarsrarldcn. 

In  the  spring  of  1912  there  was  keen  interest  on  the  Stockholi 
Stock  Exchange  in  telephone  shares,  and  especially  in  the  shari 
of  the  L.  M.  Ericsson  Co.,  which  resulted  in  a  considerable  Ici 
to  the  "  bulls."  The  market  was  infected  by  a  certain  nervousnes 
which  was  very  likely  due  to  the  new  technical  methods  whicl 
during  recent  years,  have  been  discovered,  and  which  hai 
threatened  to  disturb  even  the  fundamental  principles  on  whic 
the  Swedish  telephone  industry  has  been  built  and  prospered. 
The  automatic  telephone  of  Betulander  has  been  disptsed  of  ( 
the  Marconi  Co.,  which,  no  doubt,  intent 
to  make  a  big  thing  out  of  it,  althoug 
the  experiments  with  it  have  not  been  coi 
eluded  as  yet.  The  large  electrical  con 
panics  in  Germany  have  also  a  number  i 
new  inventions  in  hand,  and  have  bee 
making  preparations  in  order  to  put  the; 
on  the  market.  In  the  case  of  the  Englis 
L.  M.  Ericsson  Co.,  it  will  be  seen  in  the  la 
report  that  the  sale  of  their  products  h; 
been  found  to  be  insuflBcient,  and  it  has  co; 
sequently  been  decided  to  take  up  the  man' 
facture  of  cheaper  appara'us  of  a  mo 
simple  construction.  The  subsidiary  Ameria 
Co.  has  for  some  years  up  to,  and  inclndin 
1912  been  run  at  a  loss,  for  which  reason  tl 
Swedish  Co.  has  been  obliged  to  write  off 
large  amount  on  the  shares  in  the  snbeidiai 
company.  There  are  also  certain  sjmptoi 
which  show  that  the  free  markets  for  tel 
phone  materials  are  tending  to  become  mo 
restricted,  and  sales  are  thus  not  so  easy  no' 
because  they  are  becoming  more  and  mo 
dependent  on  the  interests,  which  the  buye 
or  the  large  consumers,  who  have  monop 
lised  concessions  in  various  forms,  have 
common  with  the  seUers. 

In  America  the  Bell  Trust  rules  with  near 
despotic  authority  over  8  millions  of  su 
Bcribers,  and  is  able  to  control  sales  alt 
gether.  On  the  other  hand,  the  Swedii 
industry  has  been  able  to  hold  its  positio 
and  has  even  made  good  progress.  The  val 
of  goods  exported  from  the  L.  M.  Ericssi 
factories  rose  in  1913  to  £444, 4oO, 
compared  with  £405,550  in  11112  and  £388,9' 
in  1911,  and  the  turnover  of  the  Russii 
subsidiary  company  has  grown  considerabl 
as  is  also  the  case  with  the  companies 
Vienna  and  at  Buda-Pest.  A  consideral 
portion  of  the  Swedish  exports  is,  howevi 
going  to  the  subsidiary  companies  at  Warss 
and  Moscow,  and  in  Mexico. 

The   supply    of    telephone    materials   hi 
lately  become  more  and  mere  dependent  i 
the  financing  of  new  telephone  systems, 
such  systems  ar«  promoted  by  the  State,  t 
latter  is   always  inclined  to  favour  the  home  manufactnrera 
much  as  possible,  and  if   the  concessions  are  held  by  private  coi' 
panics,  these  are  sure  to  favour  the  telephone  manufactories  wi 
which   their   leaders  may   have   financial    connections   of    sor 
sort. 

The  telephone  industry  thus  stands  in  intimate  contact  wi 
finance,  and  it  is  a  fact  that  the  greatest  victories  of  the  Swedi 
telephone  industry  during  recent  years  are  partly  due  to  t 
co-operation  of  Swedish  financiers.  The  concessions  at  Moscc 
and  Warsaw  of  1900  were  secured  chiefly  by  the  direct  work  ai 
by  the  personal  visits  of  the  financiers,  Mr.  Wallenberg  and  K 
Gliickstadt,  and  the  Mexican  concession  of  1905  was  also  due 
Mr.  Wallenberg,  while  the  erection  of  the  branch  works  ; 
Paris,  Vienna  and  Buda  Pesth  may  be  attributed  to  bank  direct 
Friiaekel,  and  his  connections  and  personal  visits  to  the  ea 
places.  All  these  represent  splendid  examples  of  what  can  1 
done,  when  men  of  the  industry  and  finance  are  working  'I 
co-operation.  At  the  present  time  it  is  rare  to  get  a  large  concc 
sion  for  telephone  lines  without  the  concessionaire  being  prepare 
to  offer  the  State  or  the  municipality  concerned  a  snbstanti 
reward  in  the  form  of  a  loan. 

This  was  the  case  with  the  important  concession  at  Co 
stantinople,  and  the  tendency  in  this  direction  seems  to  gro' 
There  is  a  considerable  amount  of  capital  in  the  country,  ai 
Sweden  has  managed  to  finance  a  number  of  enterprises  abroa 
but  there  is  also  a  requirement  for  foreign  capital,  and 
the  case  of  the  Russian  concession  a  sum  of  16  million  franes  w 
obtained  in  France  in  the  form  of  a  mortgage  at  4i  per  cent, 
the  Swedish  telephone  industry  is  going  to  retain  its  positio 
it  will  thus  have  to  seek  co-operation  with  the  world  of  finant 
and  the  amounts  in  question  at  the  present  time  are  more  thi 
Swedish  oapital  alone  can  supply.  By  a  prudent  oombinatic 
of  the  Swedish   technical  superiority  in  the  telephone  indust 
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aud  the  financial  resources  of  England  and  France  splendid  results 
oueht  to  ba  achieved. 

In  China,  in  1911,  a  plan  wae  prepared  on  a  larfre  scale  for  a  re- 
arrang:ement  of  the  entire  telephone  service,  comprieinfr  plans  for 
the  building  of  telephone  lines  and  of  telephone  manufactories. 
It  ha?,  however,  been  impossible  to  do  anything  owing  to  lack  of 
capital  and  on  account  of  the  politiial  conditions.  The  latter 
are  now  gradually  improving,  but  the  want  of  capital  is 
now  greater  than  ever  before,  and  there  is  an  unprecedented 
bargaining  with  concessions  against . ready  cash.  The  L.  M. 
Ericsson  Co.  during  the  years  1911  and  1912  took  the  trouble  to 
investigate  the  Chinese  conditions  at  an  expense  of  nearly  £2,000, 
and  should  thus  be  fairly  well  acquainted  with  the  state  of  things 
there.  There  ought  now  to  be  a  good  opportunity  to  get  hold  of 
important  concesr-ioup.  in  which  French  and  English  capital  might 
co-operate  with  the  Swedish  industrial  ability,  and  both  secure 
excellent  profits.  It  is  not  the  intention  to  give  the  details  of 
such  a  plan  here,  but  our  contemporary  says  France,  for  instance, 
might  very  well  give  large  loars  on  the  concessions,  and  the 
mist  impjrtant  places  could  thus  be  supplied  with  telephones  and 
telephone  lines,  while  the  materials  for  the  same  could  be  supplied 
either  from  Sweden  or  from  local  manufactories  to  be  erected  in 
various  places.  The  State  or  the  municipalities  in  China  ought 
also  to  be  interested  by  being  offered  a  certain  portion  of  the 
profits,  or  by  getting  a  certain  number  of  free  shares  in  the  pro- 
spective cimpanie?.  It  could  also  be  regarded  as  a  ce-tainty,  that 
the  Chinese  capitalists  would  contribute  to  the  investments  and 
the  more  so,  ag  the  main  company  would  be  of  Swedish  nationality, 
which  in  political  respects  must  be  regarded  as  a  neutral 
country  altogether. 

It  would,  of  course,  be  advisable  to  proceed  with  great  caution 
an3  nnt  quicker  than  the  political  conditions  might  warrant.  It 
also  standi  ti  reason  that  such  a  scheme  would  be  very  compli- 
cated. Bat  there  is  much  to  gain  from  such  an  enterprise,  and  it 
would  mean  a  grand  future  to  the  Swedish  telephone  industry,  if 
it  were  able  to  secure  a  large  portion  of  the  sale  to  a  country  with 
400  million  inhabitants.  There  are  also  certain  Balkan  States, 
which  no  donbt  would  be  quite  willing  to  entertain  a  proposition 
in  the  direction  indicated  abjve  owing  to  their  financial 
difficulties. 


NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


Jowers's  Protective  Leakage  Device. 

To  obviate  the  inconvenience  and  loss  caused  by  a  small  motor 
breaking  down  to  earth  and  tripping  the  switch  controlling  the 
supply  to  a  whole  group  of  motors,  the  General  Electric  Co  , 
Ltd.,  of  Witton,  Birmingham,  have  introduced   a   device  which 
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Leakage  current  flowing  through  the  trip  coil  actuates  a 
mechanism  which  short-circuits  the  no-volt  coil  if  the  motor  is 
running,  and  shuts  it  down  ;  while  if  the  motor  is  standing,  the 
leakage  current  actuates  a  catch  which  locks  the  starter  arm, 
preventing  any  attempt  at  starting. 


Fig.  2.- 


-Witton  Starter  Equipped  with  the  Jowers 
Device. 


The  Jowers  device  is  claimed  to  safeguard  the  supply  and  the 
operative,  since  a  faulty  motor  is  immediately  cut  out  of  circuit. 

The  connections  for  this  device  and  the  additional  coil  on  the 
Witton  starter  are  shown  in  the  accompanying  views. 

Xew  Street  Lighting  Reflector. 

With  a  view  to  improving  street  lighting  whilst  still  complying 
with  the  requirements  of  the  authorities  as  to  reduced  illumination, 
by  cutting  off  the  upward  rays  and  producing  a  minimum  illu- 
mination over  a  maximum  area.  Messes.  A.  W.  Bedttell,  Ltd., 
of  109,  Victoria  Street,  Westminster,  S  W.,  have  designed  an 
aluminium  n fleeter,  whose  general  appearance  is  shown  in  fig.  3. 
The  reflector  is  provided  with  a  suitable  opening  at  the  top,  so 
that  it  may  be  slipped  over  the  existing  lamp  or  lamps  and 
adjusted  in  the  correct  position  relatively  thereto.  The  perform- 
ance of  the  reflector  is  shown  by  the  light  distribution  curve  given 
in  fig.  2,  from  which  it  will  be  noticed  that  it  is  of  the  extra- 
intensive  type  with  the  maximum  illumination  at  an  angle  of  30°, 


Fig.  3. — Beuttell  Reflector. 


G^, 
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Fio.  1.— Connections  op  Witton  Motor  Stabtee  Equipped  With 
the  Jowbbs  Patent  Leakage  Device. 


Fig.  4.— Light  Distribution  Ccrvb. 


Oan  be  fitted  to  their  standard  D.c.  motor  starters.  With  this 
device  the  motor  is  completely  insulated  from  earth,  except 
through  the  usual  earthing  conductor,  in  aeries  with  which  is 
inserted  a  low-resistance  trip  coil, 


and  as  nearly  ideal  for  street  lighting  as  is  practicable  nnder  the 
circumstances.  This  reflector  is  now  ready  for  the  market,  and  the 
makers  will  be  pleased  to  cooperate  with  central  station  engineers 
with  a  view  to  adapting  it  to  their  individual  requirements. 
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Reactive-Factor  Meters. 

Althonprh  instructed  to  keep  the  power- factor  of  the  circuits 
over  which  they  have  control  as  near  unity  as  possible,  switch- 
board attendants  often  think  that  a  power-factor  of  1  or  2  per 
cent,  less  than  unity  is  good  enong^h  and  do  not  try  to  improve  it. 
It  instead  of  the  power-factor  meter  use  be  made  on  the  circuit  of 
a  reactive-factor  meter,  a  condition  of  n8'5  per  cent,  power-factor 
is  indicated  as  1""5  per  cent,  reactive  factor,  and  the  attendant  will 
be  more  apt  to  improve  it. 

A  reactive-factor  meter,  which  has  recently  been  introduced  by 
the  Westinghouse  Electric  and  Manufacturing  Co.,  East 
Pittsburer,  Pa.,  operates  on  the  rotating--field  principle  in  a  manner 
similar  to  that  of  a  power-factor  meter  placed  on  the  market  by 
the  same  company.  A  rotating  field  is  produced  in  angularly 
placed  coils  connected  in  shunt  with  the  metered  circuits,  one  being 
used  for  each  phase  of  the  system  in  the  case  of  polyphase  meters. 
A  movable  iron  vane  or  armature  is  placed  in  the  field  and  is 
magnetised  by  a  stationary  coil,  the  current  in  which  is  propor- 
tional to  and  in  phase  with  that  of  the  line  current  in  one  phase 
of  the  circuit.  As  the  iron  vane  is  attracted  or  repelled  by  the 
rotating  field  of  the  angularly  placed  coils,  it  takes  up  a  position 
in  which  the  zero  of  the  rotating  field  is  indicated  at  the  same 
instant  as  z3ro  of  its  own  field.  Thus  its  position  gives  the  phase 
angle  between  the  voltage  and  the  current  of  the  circuit. 

The  reactive-factor  meter  is  calibrated  to  read  the  sine  of  the 
angle  indicated,  while  the  power-factor  meter  is  calibrated  to  read 
the  cosine.  In  the  three-phase  meter  the  rotating  field  is  produced 
by  three  coils  spaced  60°  apart  and  in  the  two-phase  meter  by  two 
coils  90°  apart.  In  the  single-phase  meter  the  rotating  field  is 
produced  by  means  of  a  split-phase  winding  connected  to  the 
"  voltage  "'  circuit.  The  meters  are  enclosed  in  round  dust-proof 
cases  and  are  built  in  two  sizis,  the  diameter  of  one  of  which  is 
7  in.  and  of  the  other  9  in. — Electrical  World. 

G.E.C.  Opal  Shades. 

The  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria 
Street,  E.G.,  have,  in  conjunction  with  an  old-established  firm  of 
Eoglish  glass  manufacturers,  introduced  a  new  opal  shade,  in  the 
"  Ogee  "  shape,  as  shown  in  fig.  5.    The  shape  is  adapted  to  the 


Fig. 
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needs  of  the  tungsten  lamp,  and  is  stocked  in  two  sizes,  7  in.  dia- 
meter and  9  in.  diameter  by  4  in.  deep  ;  the  glass  is  claimed  to  be 
an  improvement  in  colour  on  the  usual  foreign-made  conical 
pattern. 


NEW    PATENTS    APPLIED    FOR.    1914. 

(NOT  VET   PUBLISHED). 

Compiled  expressly  for  this  journal  bv  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and    Bradford,   to   whom  all  inquiries   should  be  addressed. 


24,368.  '*  Fuses  or  cut-outs  for  electric  circuits."  V.  Hope.  December  2l3t. 
(Addition    to   22,575/13.) 

24,388.  "  Attachment  for  the  illumination  of  prismatic  or  plain  compasses 
or    other  surveying   instruments."     S.   M.   DixoN.      December    21st. 

24,398.  "  Process  for  the  removal  and  recovery  of  tin  and  solder  from 
tinned-iron   scrap  and  the  like."     S.  O.  CowPER-CoLES.      December  21st. 

24,419.  '*  Moulded  compositions  and  the  process  of  making  the  same." 
British  Thomson-Houston  Co.,  Ltd.  December  21st.  (General  Electric  Co., 
United    States.) 

24,428.    "  Sparking-plug  tester."     G.  W.  King.     December  21st. 

24,441.  "Cord-gripping  devices."  R.  J.  OuAlNTON.  December  21st.  (Com- 
plete.) ~ 

24,475.  "  Electrical  vibrator  contact-makers  and  breakers."  J.  Gardner, 
December  22nd. 

24,496.  "  Apparatus  for  cooling  electric  motors,"  J.  W.  Nolan.  December 
22nd.     (Convention    date,    February  2nd,   1914,    United   States.)     (Complete.) 

24.498.  "  Telegraph  systems  and  apparatus  therefor."  British  Insulated 
&   Helsbv  Cables,    Ltd.,  and   II,   H,   Harrison,     December  22nd,      (Complete,) 

24,502,  "  Incandescent  mercury  vapour  lamps,"  F.  BoussoN.  December 
22nd.     (Convention  date,  September  3rd,  1913,  France.)     (Complete.)  , 

24.506.  "  Selecting  mechanism."  B.  F.  Mkrritt.  December  22nd.  (Con- 
vention date,  January   24th,  1914,   United  States.)     (Complete.) 

24.511.  "  Wire  grip  and  contact  for  incandescent  electric-lamp  holders  and 
other  uses."     H.  IVIaddick.     December  23rd. 

24.512.  "  Self-locking  electrical  lampholder."  F.  W.  Roberts  &  H.  Ger- 
SHAM.     December  23rd. 

24.537.    "  Double  magnet."    H.  Grob.     December  23rd.     (Complete.) 
24,543.    "  Electric    meters."     O.   T.   Blatiiv.     December  23rd.     (Convention 

date,  December  23rd,  1913,  Hungary.)     (Complete.) 
24.545.    "  Switch-operating     mechanisms."      C.     Burton.      December     23rd. 

(Complete.) 

24.552.  '*  Electrical  resistances."       A.  H.  Curtis.     December  23rd. 

24.553.  "Automatic  and  semi-automatic  telephone  systems."  Betulander 
Automatic  Telephone  Co..  Ltd.,  &  D.  C.  Crowe.    December  23rd. 

24.554.  "  Automatic  and  semi-automatic  telephone  systems."  Betui.xndfi; 
Automatic  Telephone,  Co.,  T-td.,  &  D.  C.  Crowe.     December  23rd. 


24,589.  "  .'\ttaclinient  for  connecting  the  plug-tester  to  the  sparking-plug 
in  internal-combustion  engines."     F.  SiRETT.     December  24th. 

24.604,  "  Variable-speed  dynamo-electric  machines."  A.  H.  MllXiLEv  &  C.  A. 
VasdervEll.     December  24th.     (Complete.) 

24.629,  "  Regulating  means  for  electrical  installations.  Soc.  .^non.  pE.S 
Etahlissements  L.  Bi.eriot.  December  24th.  (Convention  date,  December 
27th,  1913,   Belgium,)     (Complete)  .  ' 

24.631.  "  Electric  insulators."  Soc.  Ceramica  Richard-Ginori.  December 
24th.      (Convtnlion    date,    April    30th,    1914.      Italy.)      (Complete.) 

24,637.  "  Control  devices  for  el,-ctric  clock  syNinn';."  G.  C.  Hatton.  De- 
cember 24th.    (Complete.) 

24.644.     ".Sparking-plugs."    R.  J).  C.  HuBST  &  F.  B.  Mills,     December, 24th, 

24.659.  "  .Automatic  magneticallv-operated  ^clutches  lor  electric  motors." 
J.  (.;.  Stirk.     December  28th. 

24.678.  "  .Automatic  switch-gear  for  reversing  motors  on  planing  machines 
anil  the  like."     j.  G.  Stirk.    December  2Sth. 

24,692.     "  Liquid  rheostats."     D.   W'elge.     December  2Sth. 

24,697.  "  Electric  connection  boxes."  Sunderland  I^obce  &  Engineering 
Co.,  Ltd.,  and  G.   C.  Reed,     December  28th, 

24.740.  "  Apparatus  for  the  application  of  electric  current  to  surgical  pur- 
posfs."     H.  W.  Hill.     December  29th. 

24.741.  "  Cable  winders."     L,  V,   S.   Blacker.     December  29th. 

24.742.  "  Fittings  for  conduits  for  electrical  conductors."  A.  \\',  Sclater, 
December  29th,     (Complete,) 

24,744.  "  Series  incandescent  electric  lighting  ciicuits."  G.  .A.  Goiunssok. 
December  29th. 

24,746.  "  Telegraphic  transmitting  apparatus  and  "the  like."  S.  Wechsler. 
December  29th.     (Complete.) 

24.766.  "  Construction  of  solid-metal  vapour  lamps."  H.  J.  S.  Sand. 
December  30th. 

24,780.  "  Electricallv-operated  alarm  apparatus."  J.  V.  X.  Miller,  Decem- 
ber 30th,     (Complete.)  ' 

24,787.  "  Electro-magnetic  circuit-controlling  devices  for  railway  signalling 
and  other  purposes."    J.  Gardner.     December  30th. 

24,792.  "  Electricity  meters."  \V.  Hamilton  &  Ferranti,  Ltd.  December 
30lh. 

24,830.  "  Electric  fire-control."  A.  H.  Pollen  &  H.  Isherwood.  December 
31st, 

24.837.  "  Alternating-current  dynamo-electric  machines  adapted  for  syn- 
chronous w-orking,"    L,  J.  Hunt  &  Sandvcroft,  Ltd.     December  31st. 

24.838.  "  Dynamo-electric  machint^."  L.  J.  Hunt  &  SANDVCitoFT,  Ltd. 
December  31st. 

24.839.  "  Dynamo-electric  machines  having  cascade-connected  windings." 
L.  J,  Hunt  &  "Sandvcroft,  Ltd.     December  31st. 

24.H41.  "  Machines  for  cutting  the  globes  of  electric  incandesence  lamps  and 
ihe  like."  .Allies  Electric  Lamp  Co.,  Ltd.  December  31st.  ( —  le  Naour, 
I'V.'ince.) 

24.844.  "  Portable  mechanical  electric  flashing-device  worked  by  clock- 
work." J,  S,  Bennett, 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  SpeciHcations  in  the  following  list  mav  be  obtained 
o(  .Messrs,  \V.  V.  Thompson  &  Co,,  285,  High  Holborn,  \V,C.,  and  al 
Liverpool    and   Bradford,    price,   post  free,  9d,    (in   stamps). 


xsxs. 
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27,477.  CoNTROLLiNo  Devices  for  Variable-speed  Dynamos  and  their  Cir- 
cuits.    L.    Renault.      November  28th,     (December  7th,    1912,) 

27,571,  Fire  Extinguishing  and  ,Alarm  Apparatus  for  use  on  Board  Ships 
AND  IN  Large  Bl  iidincs.     F.   \V,  Smllh   &  H,   S.  .A.   Warren.     December  1st. 

28,111.  Tripping  Devices  for  Electric  Switches  and  the  like.  J.  G. 
Statter.     December  6th. 

28,292.  Reguutinc.  Devices  for  Electric  Motors.  W.  G.  Hayword.  De- 
cember 8th. 

28,409.    Telegraphv.     F.  G.  Sargent.     December  9th. 

28,413.  Receivers  for  use  in  Wireless  Telegraphy.  Marconi's  Wireless 
Telegraph  Co.  S:   H.   J.  Round.     December  9th. 

28.527.  Electrical  Control  Systems  and  Switch  Mechanism  therefor. 
R.  .Amberton,     December  10th, 

28,559.    Telegraph  Tape  Transmitter.     D.  Murray.     December  11th. 

28,897.  Vacuum  Cleaning  .ApPARATts.  F.  G.  Hicks.  December  15lh.  (Cog- 
nate application,  14.20014.) 
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186.  Metal  \*apoui.  Electric  RECTiFii:.ts.  .Akt,  Ges.  Brown,  Boveri  et  Cie. 
January  3rd.     (March  22nd,  1913.) 

1,154.  Electric  Circuit  Controlling  Apparatus.  Western  Electric  Co. 
(F.  T.   Woodward,  acting  for  AVestesrn  Electric   Co.).     January  15lh. 

1,972.    Dry-cell  Batteries.    C.  W.  Simmons.     January  24th. 

2.059.  Method  of  and  Apparatus  for  .Amplifying  and  Reproducing  Sounds, 
L,  de   Forest.     January   2eth.     (June  24th,   1913.) 

2,249.    Electro-.magnetic  Unlocking  .Apparatus  for  Miners"  Lamps.    Oldham. 

3.436.  Driving  Mechanism  for  Multiplex  Distributors  of  Electric  Tele- 
graphs.    D.  Murr.'iy.     February  lOth, 

3.530,     Electrical   Switch.     L.  Beretta.     February  lllh, 

3,650.  Electric  Circuit  Controlling  Devices.  Igranic  Electric  Co.  (Cutler- 
Hammer    Manufacturing  Co.).      February  12th. 
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4,590.    Electric  Light  Bulb.     W.  C.  M.  Pettingill.     February  33rd. 

7,677.    Electrical  Resistances.    J.  Collinson.    March  26th. 

8  656  Keyboard  Tape  Perforating  App.ar.atus.  E.  E.  Kleinschmidt.  April 
6th. 

8,699.  Electric  Motors  and  Electro-w.agnetic  Clutciif.s  for  Driving 
Machines.     B.  Graemiger.     April   6th.     (M.ay  26th.   1913.) 

8,8.55.  Electric  Lightisg  Systems  or  Motor-cars.  B.  Brooks  &  W,  Holt. 
April  Sth. 

8,957.  Circuit-controlling  Devices  for  .Alternating  Currents.  Igranic 
Electric    Co.    (Cutler-Hammer   Manuf.acluring    Co.l.     April   9th. 

9.351.    Non-magnetic   Comp.ass.     E.  Klahn.     April  15th.     (May   12th,   1913.) 

10.619.  Traversers  and  the  like  for  Electric -Railwavs.  T.  F.  Mullaney. 
April  29th. 

11,492.    Ironclad  Electro-m.agnets.    E.  Gengenbach.    May  9th. 

11 610.  Suspension  of  Electrolytic  Anodls.  H.  R.  Boissier.  May  11th. 
(Mav  9th.  1913.) 

H'.920.  Electric  B.wterv  Lamps.  W'.  J.  Mellersh-Jackson  (Interstate  blec- 
tric  Novelty  Co.).     Mav  14th. 

12.057.  Electric  Furn.^ce  particuurly  adapted  for  the  Manufacture  or 
Nitrides.     G.  Coutagne.     Mav  16th.     (May  23rd,  1913.) 

12.605.    Electric  Heating  .Xpparatus.    J.  Pate  &  A.  R.  Wood.    May  22nd. 

15.224.  ELECTI!UAI.L\ -OPERATED  Wivcii.  specially  applicable  .AS  AN  .ASII  HoiST. 
Juni-  2:uh       (.Vldition   to  20,853/13.) 
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It  is  difficult  for  the  most  strenuous  advocate  of  the  doc- 
trine, "  Business  as  Usual,"  to  prevent  his  thoughts  from 
wandering  to  the  great  War  which  is  at  present  convulsing 
Europe. 

And  this  is  well ;  for  when  he  is  trying  to  devote  one 
part  of  his  mind  to  his  business,  and  another  to  the  for- 
tunes of  British  soldiers  in  the  field,  he  must  inevitably  be 
led  to  consider  what  is  meant  by  the  phrase :  "  Business  as 
Usual."  It  was  written  of  old  that  "  to  the  solid  ground 
of  Nature  looks  the  hand  that  builds  for  aye  "  !  And  so, 
war  being  an  essentially  natural  phenomenon,  it  is  not 
unprofitable  even  for  the  man  of  business  to  consider  it 
from  various  points  of  view. 

In  the  application  of  the  maxim  which  heads  this  column, 
it  is  essential  to  remember  that  this  is  a  ra^e  war.  It  might 
almost  be  said,  without  any  disrespect  to  the  gallant  Allies 
of  this  country,  that  it  is  a  race  war  between  Teuton  and 
Anglo-Saxon.  Which  shall  survive  ?  On  August  4th, 
1914,  the  English  happened  to  be  in  possession  of  a  con- 
siderable portion  of  the  more  attractive  parts  of  the  earth's 
surface.  As  a  wit  was  once  heard  to  say,  "  We  came  by 
many  of  our  Colonies  in  a  fit  of  absentmindedness,"  but 
there  they  are.  We  are  the  men  in  possession.  Your 
twentieth  century  Teuton  says  :  "  True,  you  Britons  are  in 
passession  ;  but  let  those  that  have,  hold  on,  if  they  can." 

How,  then,  if  the  Germans  are  going  to  dispute  our  title 
to  our  possessions,  our  claim  to  be  rulers  of  the  waves  ;  if 
they  are  going  to  make  war  against  our  trade  and  our 
commerce  in  every  quarter  of  the  globe,  can  we  afford  to 
conduct  our  business  as  usual  r  Must  not  millions  of 
British  soldiers  be  ready  to  meet  and  slay  the  legions  of  the 
Kaiser  ?  Upon  hearing  that  the  manhood  of  Germany 
is  going  to  take  the  field,  your  armchair  alarmist,  who  is 
unbiassed  by  any  knowledge  of  military  affairs,  is  heard  to 
exclaim  :  "  Every  Briton  cipable  of  bearing  arms  (except 
me)  should  enlist  at  once." 

It  is  only  when  one  grasps  certain  fundamental  points 
about  the  present  war  that  the  necessity,  the  vital  necessity, 
for  keeping  our  industries,  or  a  large  number  of  industries, 
going  on  as  usual  is  forced  upon  our  minds. 

In  the  first  place,  all  that  is  involved  in  the  word  army 
is  not  to  be  found  in  the  battalions  drawn  up  for  inspection. 
In  addition  to  the  Reserves,  there  is  much  else  to  be  thought 
of  besides  the  number  of  men  who  are  able  to  take  their 
places  in  the  fighting  line.  I^quipmcnt  and  reserves  of 
equipment  hive  to  be  jirovided.  Arms  and  ammunition 
hive  to  be  supplied,  and  in  these  days  of  the  application  of 
science,  and  in  particular  of  the  application  of  electricity  to 
the  ne  .'ds  of  warfare,  scientific  instruments  have  to  be  made 
in  enormous  numbers,  and  at  enormous  speed. 

Your  amateur  strategist  who  talks  airily  of  an  army  of  a 
million  men  forgeti  the  numerous  factories  which  must  be 
kept  going  if  that  army  is  to  appear  as  an  efficient  fightinp; 
force.  He  is  heard  to  complain  of  the  bad  recruiting  in 
cjrtain  industrial  centres  :  but  he  forgets,  nay,  he  never  had 
the  wit  to  realise,  that  the  man  who  is  working  10  hours  a 
day  in  blue  jeans,  at  lathe  or  forge,  is  often  serving  his 
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King  and  country  just  as  well  as  the  man  in  khaki  who  is 
wallowing  in  the  mud  of  Flanders  I 

It  has  been  said  :  "  You  cannot  improvise  an  army  !  "  The 
truth  of  this  statement  is  realised  when  one  appreciates  (in 
the  light  of  what  we  have  said  above)  the  real  meaning  of 
the  word  "  army."  The  private  soldier  can  be  trained  in 
a  comparatively  short  period  of  time  ;  but  arms  and  equip- 
ment cannot  be  conjured  up  from  nowhere.  Nor  can  your 
"  soldier  of  industry  "  be  imp-ovised.  He  must  be  trained, 
and  it  takes  years  from  his  youth  up  to  make  him 
efficient.  To  empty  the  engineering  workshops  of  England 
at  this  moment — to  allow  skilled  fitters  and  mechanics  to 
enlist  in  the  ranks — would  endanger  the  safety  of  the 
country  in  a  marked  degree. 

Another  consideration  forces  itself  upon  the  mind. 
Although  the  Germans  have  called  many  million  men  to 
arms  they  are  still,  in  one  sense,  carrying  on  business  as 
usual.  We  say  this  because,  for  the  last  30  or  40  years, 
preparation  for  war  has  been  part  of  the  business  of  the 
subjects  of  the  Kaiser.  They  have  invested  large  sums  in 
arms  and  armament,  and  in  ships  ;  the  War  Council  has 
expended  a  large  proportion  of  the  vital  force  of  the  male 
population  in  training  youths  to  arms.  For  all  this  expen- 
diture they  expect  something  in  return.  They  expect  (or 
at  any  rate  did  at  one  time  expect)  to  get  that  return  as  a 
result  of  the  present  war. 

In  these  circumstances  it  is  necessary  for  English  people 
to  realise  the  necessity  for  "  business  as  usual ;  "  and  busi- 
ness as  usual  is  not  incompatible  with  sufficient  recruiting. 
It  is  safe  to  say  that  the  industry  with  which  this  journal 
is  primarily  concerned  renders  most  valuable  services  to 
the  War  Office,  as  well  as  to  the  Admiralty.  Were  our 
electrical  engineering  shops  shut  down  through  skilled 
mechanics  being  called  away  to  the  War,  there  would  be 
panic  in  Whitehall. 

We  assert,  therefore,  that  the  manager  who  knows  the 
qualities  of  his  men  may  be  doing  a  positive  disservice  to 
his  country  if  he  encourages  those  who  can  exercise  high 
mechanical  skill  to  join  the  Army.  The  pity  of  the 
voluntary  system  is  that  it  is  the  most  intelligent  who  are 
most  oberlient  to  the  call  of  patriotism.  The  cream  of  the 
industrial  population  is  skimmed  off ;  the  worthless  are  left 
behind.  The  hefty  village  loafer — the  kind  of  man  who 
is  capable  but  lazy — views  the  greatest  war  of  all  time  with 
supreme  indifference.  As  he  watches  the  battalions  of 
recruits  march  by  to  the  tune  of  "  Tipperary,"  he  comforts 
himself  with  the  reflection  :  "  Even  if  they  are  killed,  and 
even  if  the  British  Army  is  wholly  annihilated,  there  will 
still  be  a  public-house  for  me  to  lean  up  against  "  ! 

To  bring  pressure  to  bear  on  the  strong  and  healthy 
labouring  classes  to  join  the  army  is  clearly  the  duty  of 
everyone  ;  but  to  keep  in  full  swing  the  industries  of  the 
country,  particularly  those  industries  which  are  of  primary 
importance  to  the  naval  and  military  authorities,  and  thus 
to  carry  on  business  as  usual  is  also  an  urgent  necessity. 


There  has  been  a  very  strong  tendency 
'^^  '  in  the  copper  market  lately,  and  the 
extent  of  the  upward  movement  which  has  been  seen  has 
taken  people  here  quite  by  surprise.  There  is  no  doubt 
that  the  worst  points  of  the  depression  arising  from  the  war 
have  been  passed  now,  but  nobody  was  prepared  to  find 
prices  soaring  skywards  as  they  have  been  doing  of  late. 
The  main  impulse  of  the  rise  came  from  the  United  States. 
There,  there  has  been  a  continual  grumbling  by  the  German- 
American  copper  interests,  who  found  that  the  action  of 
Great  Britain  and  France  in  declaring  copper  contraband 
had  had  the  effect  of  shutting  off  their  export  trade  to 
their  friends  the  Huns.  A  lot  of  nonsense  was  talked 
by  them  as  to  the  ill-effecta  of  the  contraband  declara- 
tion upon  the  United  States  copper  trade,  disregarding 
the  patent  fact  that  it  was  the  financial  position 
created  by  the  war  which  hit  American  industry  as  it  hit 
industry  in  all  neutral  countries.  A  sort  of  grievance  was 
thus  set  up,  and  pressure  was  brought  to  bear  in  America  to 


have  the  British  pulled  up  for  interfering  with  ships  carrying 
copper  to  "  neutrals."  The  point  that  the  said  neutrals 
were  taking  huge  quantities  of  copper,  which  under  no 
possible  combination  of  circumstances  could  they  consume 
legitimately  in  the  usual  way  of  their  trade,  was  glibly 
passed  over,  but  American-German  opinion  is  strongly  in 
favour  of  the  British  attitude  being  materially  modified, 
with  a  resulting  large  increase  in  the  American  copper 
exports  to  Germany  by  way  of  neutral  countries. 

Some  flagrant  cases  of  smuggling  have  been  detected,  and 
what  with  the  United  States  (government  concealing  details 
of  shipments  in  order  to  assist  the  contraband  trade,  and  the 
issuing  of  fraudulent  manifests  and  the  concealing  of  copper 
in  bales  of  cotton  and  under  grain  cargoes,  it  will  be  seen 
that  the  British  Government  have  a  very  good  defence  to 
any  action  they  may  have  taken  to  put  a  stop  to  illicit  ship- 
ments of  copper.  It  is  hardly  to  be  supposed  under  these 
circumstances  that  the  safety  of  ourselves  and  our  Allies  is 
going  to  be  imperilled  by  too  tender-hearted  a  regard  for 
the  German-American  copper  millionaires  who  are  now 
squealing.  It  is  to  be  hoped  not,  at  all  events.  It  is  very 
curious  how  these  people  change  their  tune.  When  com- 
plaining of  the  wicked  British  Navy  in  stopping  their 
tricks  they  whine  in  the  usual  way,  but  the  next  minute 
tell  the  newspapers,  as  Mr.  Vogelstein  did  a  few  days  ago, 
that  the  copper  shortage  in  Germany  "  is  not  going  to  have 
any  bearing  upon  the  war.  Without  denying  the  fact  that 
the  cutting  off  of  supplies  of  copper  is  annoying  to  the 
highly  developed  German  industry,  it  is  of  minor  import- 
ance to  the  Germany  army  and  navy.  (Jermany  is  merely 
annoyed  without  being  hurt."  It  is  a  very  different  tale, 
however,  which  this  German- American  tells  in  official  circles. 

The  interim  reply  of  Sir  Edward  Grey  to  the  Note  of  the 
United  States  contains  some  very  instructive  figures,  which 
fully  bear  out  what  has  been  stated  in  this  column  from  time 
to  time  with  reference  to  the  rate  at  which  the  United  States 
has  entered  the  contraband  businpss.  Sir  Edward  recites 
the  official  details  given  by  the  United  States  of  the  copper 
exports  from  that  country,  showing  that  for  the  months 
during  which  the  war  has  been  in  progress  up  to  the  end 
of  the  first  three  weeks  of  December,  the  exports  were 
36]  million  lb.  against  only  15|  million  lb.  in  the  same 
period  of  the  previous  year.  Norway,  Sweden,  Denmark, 
and  Switzerland  are  not  shown  separately  in  the  returns,  but 
are  included  in  the  heading  :  "  Other  Europe."  Under  this 
heading  the  figures  for  last  year  are  351  million  lb,  and 
for  1913  only  7:[  million  lb.  It  is  very  justly  pointed  out 
that  the  presumption  is  strong  that  the  bulk  of  the  copper 
recently  consigned  to  those  countries  has  been  intended  not 
for  their  own  use,  but  for  that  of  a  belligerent  who  cannot 
import  direct.  Under  these  circumstances,  the  British 
Government  cannot  be  expected  to  abate  their  efforts  to  put 
a  stop  to  the  contraband  trade  in  copper. 

With  America  buying  warrant  copper  and  producers 
pushing  up  their  prices  in  New  York,  there  has  been  a  sharp 
advance,  but  prices  really  look  quite  high  enough.  Trade 
buying  is  quiet,  but  general  consumption  is  fully  as  good  as 
can  be  expected. 


We  have  received  a  letter  from  one  of 

Manufacturing    the  largest  British  electrical  manufacturing 

Ability  firms  regarding  certain  statements  which 

of  British  Elec-  a    ■      X         .•  i  ..-nr     n     n 

trical  Firms      appeared  m   the   article  on    "  We  Can  t 

take  the  Eisk,"  published  in  the 
Electrical  Review  for  December  25th,  1914.  The  firm 
in  question  express  their  desire  to  demonstrate  to 
"  R.S.T.V.,"  the  writer  of  the  article,  or  to  anybody  else 
who  may  be  in  the  market,  that  the  time  mentioned  by  him 
for  the  delivery  of  a  10-h.p.  motor  is  far  from  representing 
the  present  ability  of  British  manufacturers.  The  firm's 
own  position  is  that  they  can  meet  such  a  requirement, 
and  any  others  in  reason,  in  a  considerably  less  period. 
They  feel  that,  though  "R.S.T.Y.'s"  statement  may 
not  have  been  intended  to  cast  a  reflection  upon  the 
ability  of  electrical  manufacturing  firms  in  Great  Britain  i 
readily  to  supply  electrical  apparatus,  it  is  likely  to 
hBve  that  effect  unless  it   be   understood   that  the  writer 
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of  the  article  was  merely  e.xpressing  an  individual 
opinion,  and  one  which,  though  it  might  correctly 
apply  to  one  particular  case,  cannot  be  applied  generally. 
AVe  ought,  perhaps,  to  say  that  we  have  ascertained 
that  "  R.S.T.V."  was  not  personally  a  buyer  of  motors. 
We  hope  that  our  readers,  both  at  home  and  in  the  Colonies, 
have  gathered  from  our  editorial  comments  on  the  position 
as  it  has  developed  since  the  outbreak  of  the  war,  that 
though  our  factories  are  necessarily  engaged  upon  a  good 
deal  of  Government  work,  they  have  in  a  number  of  cases 
adopted  measures  which  will  prevent  delay  in  the  execution 
of  ordinary  electrical  business.  Any  impression,  such  as 
gained  currency  in  some  parts  of  the  world  some  months 
ago,  that  foreign  buyers  could  not  depend  upon  British 
works  promptly  to  fill  electrical  orders,  is  entirely  erroneous. 
We  repeat  the  appeal  to  Cjlonial  and  foreign  buyers  that 
we  made  in  the  early  weeks  of  the  war,  to  continue  to  keep 
a  welcome  stream  of  orders  for  all  classes  of  manufactures 
flowing  into  this  country. 


and  private  telegrams  to  be  dealt  with  is  far  in  excess  of  the 
number  of  Press  telegrams,  and  the  centralisation  of  work 
in  connection  with  the  latter  is,  therefore,  an  easy  mitter. 


The  Daily  Chronicle,  on  the  !.)th  inst., 
Censorships      published  an  article  on  "  Cables  and  Com- 
of  Cable  ^  j^.jj   j^    Enemy's  Trade," 

Telegrams.  .  .  . 

and    therem    gave    it     as    its     opinion 

that  some  slackness  was  shown  by  cable  censors,  and  that 
the  Government  should  take  possession  of  the  cables  as 
they  hid  done  in  the  case  of  the  railways  and  wireless 
stations.  It  was  an  easy  matter  for  the  (iovernment 
to  take  charge  of  the  wireless  stations  in  this  country, 
as  they  are  all  British-owned,  but  the  case  of  the  Atlantic 
cables  is  far  different,  they  being  now  the  property  of  and 
controlled  by  American  companies,  who,  to  judge  by  recent 
experience,  would  quickly  obtain  the  aid  of  their  Govern- 
ment in  the  righting  of  any  grievance.  It  seems  to  us  that 
the  greatest  danger  to  the  country  from  a  telegraphic  point 
of  view  is  not  so  much  the  manner  in  which  the  censors 
perform  their  duties — we  believe  they  are  manfully  striving 
to  do  their  best  in  a  very  difficult  and  complex  matter — 
but  the  ability  of  our  enemies  to  conduct  their  telegraphic 
correspondence  as  usual  through  the  media  of  contiguous 
neutral  countries  and  the  cables  landing  on  our  shores. 
Telegrams,  like  copper  or  other  commodities,  should  be 
treated  as  contraband  and  confiscated  where  there  is  reason- 
able belief  that  they  are  intended  for  purposes  inimical  to 
our  country's  interests.  In  this  resp3ct,  telegrams  passing  to 
and  from  Holland,  Xorway,  Sweden,  Denmark,  Italy,  Spain, 
Switzerland  and  Monacoshould  be  specially  scrutinised.  It  must 
be  evident  that  if,  as  reported,  the  trade  of  countries  washed 
by  the  North  Sea  has  so  grown  that  shipping  facilities  have 
had  to  be  largely  increased,  a  growth  of  telegraphic  business 
is  bound  to  occur,  and  what  is  the  use  of  haviog  the  largest 
and  widest  telegraphic  system  if  steps  cannot  be  effectively 
taken  to  neutralise  the  efforts  of  individuals  to  profit  from 
the  disasters  of  the  war  and  to  our  detriment  ■' 

We  have  been  informed  that  the  Atlantic  cable  com- 
panies' figures  for  traffic  from  Scandinavia  have  increased 
to  a  very  large  extent,  and  this  goes  to  prove  our 
contentions  above  set  forth.  If  necessary,  the  cables 
landing  on  our  East  Coast  should  be  closed  during 
the  war,  lest  messages  should  be  forwarded  to  countries 
from  whence  supplies  are  largely  obtained,  intended  for 
ultimate  use  by  our  enemies.  There  appears  to  be  little 
use  in  clearing  the  seas  of  hostile  fleets  if  trade  with 
our  enemies  is  to  proceed  unhampered  ;  every  effort  should 
be  directed  towards  diverting  trade  to  Great  Britain,  and 
making  her  the  entrepot  for  supplies,  the  re-export  of  which 
to  neutral  countries  could  be  then  efficiently  ordered,  and 
the  incidental  profits  would  be  earned  by  those  whose 
resources  arc  bsing  so  largely  called  upon  to  rid  the  world 
of  militarism,  and  to  establish  conditions  making  for  a  la.sting 
peace,  conferring  bsnefits  on  humanity  at  large.  In  con- 
clusion, we  may  say  that  centralisation  of  all  censorship  at 
the  Central  Telegraph  Office  would  not,  in  our  opinion, 
increase  efficiency,  and  the  incompetence  or  slackness  of  any 
one  censor,  if  it  existed,  would  not  be  overcome.  In  fact,  we 
think  confusion  would  arise,  as  the  number  of  commercial 


In    an     article    commenting    on    the 

South  African  .  .  .    ,.  -j     i. 

Windin?        occurrence  of  a  serious  winding  accident 

Accidents.  recently,  our  contemporary,  the  South 
African  Mining  Journal,  mentions  that 
there  were  in  1913  in  the  Transvaal  81  overwinds  or 
runaways,  and  that  in  13  cases  death  or  injury  resulted. 
Of  these  overwinds,  &c.,  30  occurred  with  electrical 
hoists,  and  it  would  be  instructive  to  learn  how  far  they 
were  responsible  for  the  casualties  mentioned.  The 
causes  of  Rand  overwinds  have  been  most  carefully  con- 
sidered by  the  Mines  Department,  and  it  has  been  found 
that,  apart  from  accidents  due  to  failure  or  beakage  of  plant, 
at  least  five  distinct  classes  exist  attributable  mainly  to 
carelessness.  Most  of  the  causes  cited  should  not  (and  may 
not)  apply  to  electric  winders,  in  view  of  the  automatic 
safeguards  provided,  but  Class  IV  :  Lowering  unbalanced 
with  electric  winder  on  counter-current,  too  great  speed 
developed,  or  too  sudden  application  of  reverse  current, 
failure  of  resistance  control  of  rotor,  tripping  of  switch 
of  stator  circuit  and  failure  of  single  brake  to  control 
runaway  drum,  may  be  of  interest  to  those  who  are  studying 
the  electric  winding  problem  in  this  country. 


A  TVPICAL  illustration  of  the  manner 

T.     .    '    ,  in  which  a  country  that  is  not  directly 

Engineering  •'  ,      ■    t       , 

and  the  War     affected   by   the    war    may  be  inairectly 

involved  in  some  of  its  consequences  is 
afforded  by  the  case  of  S.vitzerland,  which  was  compelled 
in  its  own  defensive  interests  to  mobilise  on  the  opening  of 
the  war,  and  subsequently  to  recall  its  Reservists  from 
different  couutrle^,  including  Great  Britain.  How  the 
engineering  trade  was  oncerned  will  be  understood  from 
the  report  issued  in  December  by  the  directors  of  the 
Oerlikon  Mischinenfabrik,  which  may  be  accepted  as  a 
representative  example  of  the  conditions  which  prevailed  in 
the  case  of  all  engineering  works  in  that  country.  The 
report  states  that,  owing  to  the  mobilisation  of  the  Army, 
more  than  one-half  of  the  workmen  and  officials  were  called 
up  for  service.  It  was  no  linger  possible  for  the  workshops 
to  effect  deliveries,  as  every  working  organisation  was 
broken  up.  The  receipt  of  new  orders  was  brought  to  a 
complete  standstill,  and  the  forwarding  of  finished  manu- 
factures, as  well  as  the  supply  of  raw  materials,  almost 
entirely  stopped.  Xevertheiess,  and  as  a  consequence  of  the 
large  stock  of  orders,  it  was  possible  to  maintain  working 
operations  without  interruption,  although  with  a  reduced 
staff.  In  the  meantime,  a  slight  improvement  has  taken 
place  in  the  arrival  of  orders,  although  concern  as  to  the 
future  has  not  yet  been  overcome.  The  directors  do  not 
mention  the  fact  that  a  number  of  workers  have  been 
temporarily  released  from  field  service  in  order  to  resume 
their  normal  occupations,  so  that,  for  the  time  being,  the 
supply  of  labour  should  now  be  nnre  favourable  than  in 
the  first  two  or  three  months  of  the  war. 


A  liOOD  deal  of  mystery  has  been  made 
The  Loss  of  tli?  ^f  ^^^^  communication  of  news  of  the  sink- 
"  Formidable."  .  ,     ,       ,^       . ,  , ,     ,     „ 

ing  of    the    J'ormuiable  to  Germany  by 

the  submarine  which  is  alleged  to  have  caused  her  loss,  and 
it  is  suggested  in  the  daily  Press  that  the  news  must  have 
been  forwarded  by  agents  of  the  enemy  within  our  coasts. 
Sir  Oliver  Lodge,  in  a  letter  to  the  Tinifs,  goes  even  further, 
stating  that  "  the  public  should  not  suppose  that  an  aerial 
erection  is  necessary  to  wireless  signalling  ;  nor  need  every 
kind  of  message  be  perceptible  to  adjacent  ships.  The 
enemv  nation  knows  aj  least  as  much  as  we  do  about  the 
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applications  of  science,  and  has  had  forethought  in  employing 
them."  We  do  not  know  exactly  what  suggestion  is  intended 
to  be  conveyed  by  Sir  Oliver's  remarks  ;  is  it  possible  that  he  is 
referring  to  the  telepathic  methods  of  communicition  in  which 
he  is  known' to  be  so  deeply  interested  ?  Glendower  claimed 
that  he  could  "call  spirits  from  the  vasty  deep,"  but 
Hotspur  questioned  whether  they  would  come  when  called, 
and  we  really  doubt  whether  the  Germans,  in  spite  of  their 
proclivity  to  Satanic  methods,  are  so  closely  in  league  with 
the  nether  world  as  to  possess  supernatural  means  of  com- 
munication. 

But  there  is  no  need  of  mystery.  The  disaster  took  place 
at  2  a.m.  on  January  1st,  whereas  the  German  communique 
was  dated  January  3rd.  Mr.  P.  A.  Hislam,  in  the  Globe, 
points  out  that,  assuming  that  the  news  was  received  at 
Ostend,  the  nearest  German  base  on  the  coast,  as  early  as 
.3  p.m.  on  January  3rd,  the  submarine  had  60  hours  in 
which  to  traverse  a  distance  of  200  miles,  bringing  her 
within  100  miles  of  Ostend,  at  which  distance  no  doubt 
she  could  deliver  the  message.  That  is  to  say  that  she  need 
only  travel  at  an  "average  speed  of  3i  miles  an  hour  to  effect 
her  purpose.  If,  on  the  other  hind,  the  news  had  been 
transmitted  through  this  country,  it  would  probably  have 
been  received  in  Germany  on  New  Year's  Day. 

The  foregoing  is  based  upon  the  Admiralty  statement 
that  the  disaster  was  due  to  a  submarine,  and  not  to  a  mine  ; 
but  when  the  conditions  are  considered — a  stormy  sea,  the 
ship  travelling  at  16  knots,  and  no  light  but  fitful 
moonlight  —  it  is  difficult  to  believe  that  any  submarine 
could  accomplish  the  apparently  impossible  feat  of  striking 
the  ship  twice.  It  seems  more  probable  that  the  disaster 
was  due  to  mines,  and  that  the  German  claim  that  it  was 
caused  by  a  submarine  was  merely  bluff. 


TECHNICAL    TEACHING    AS    A 
PROFESSION. 


By  a  teacher. 


DuRiNfi  the  last  20  years  or  so  a  new  profession  has  been 
gradually  rising  in  these  islands,  that  of  technical  teaching, 
and  the  purpose  of  this  article  is  to  indicate  the  opportuni- 
ties and  scope  it  offers  to  young  men  who  may  think  they 
have  a  liking  for  this  class  of  work,  as  well  as  to  state 
frankly  the  disadvantages  connected  with  it.  The  whole 
subject  is  quite  modern,  for  it  has  grown  up  naturally  with 
the  rise  of  technical  schools  and  institutes  in  our  midst ; 
furthermore,  as  such  schools  and  institutes  are  still 
being  equipped  in  ever-increasing  numbers  in  all  parts  of 
the  country,  there  is  likely  to  be  increased  scope  in  the 
future. 

The  chief  departments  into  which  technical  teaching,  as  a 
whole,  is  divided,  are  Engineering,  Physics,  Chemistry,  and 
Textiles.  There  are  subsidiary  departments  such  as 
Mathematics  and  various  trade  classes,  but  the  four  above- 
mentioned  form  the  nucleus  round  which  the  others  move  and 
have  their  being.  Technical  teachers,  therefore,  usually 
belong  to  one  of  the  four.  The  subsidiary  classes  are  often 
in  charge  of  instructors  who  during  the  day  are  carrying  on 
their  ord'nary  duties  in  the  workshop  or  factory,  and  who 
are  paid  so  much  for  a  couple  of  hours  twice  or  thrice  a 
week — such  occasional  teachers  being  under  the  discipline  of 
one  of  the  heads  of  the  four  main  depai-tments. 

The  Institutes  where  teaching  of  a  technical  nature  is 
carried  on  are  many  and  varied.  The  large  cities  possess 
their  great  schools,  specially  equipped  with  the  latest  and 
best  types  of  experimental  machinery  and  apparatus,  while 
the  smaller  towns  and  even  villages  have  their  necessarily 
more  limited  and  circumscribed  centres ;  and  the  character  of 
the  teaching  of  course  varies  with  the  size  and  importance  of 
the  Institute.  In  such  great  schools  as  those  of  Manchester 
and  Glasgow,  for  instance,  all  kinds  of  day  work  are  carried 
on,  some  of  it  advanced  and  of  University  standard.  In  the 
smaller  places,  however,  day  work  is  not  an  important 
feature.  And  even  in  the  largest  and  best  of  our  schools, 
the  instruction  given  to  evening  students  holds  first  place  ; 


indeed,  it  is  because  of,  and  for,  evening  students  that  the 
technical  school  may  be  said  to  justify  its  existence. 

The  man  who  desires  to  take  up  technical  teaching  as  a 
profession  is  in  for  a  pretty  laborious  time.  There  is  plenty 
of  work  and  very  little  play.  If  we  take  as  an  example  the 
case  of  an  engineering  instructor,  we  find  that  the  training 
this  man  will  have  to  undergo  may  be  outlined  as  follows  : — 

(a)  Good  elementary  education. 

(V)  Good  secondary  education. 

(c)  Apprenticeship  of  five  years  or  so  in  an  engineering 
works. 

(jl)  University  or  equivalent  training  in  the  science  and 
theory  of  engineering. 

A  University,  or  equivalent,  degree  is  essential,  and  for 
the  most  part  the  former  is  insisted  upon  nowadajs.  It  i& 
true  there  are  ways  and  means  of  evading  the  spending 
of  three  years  at  the  University,  such  as  taking  an  external 
degree,  or  winning  a  Whitworth  Exhibition  or  Scholarship  ; 
but  these  are  not  in  the  direct  line  of  advance,  so  to  speak, 
and  in  general  necessitate  a  terrible  time  of  stress  for  the 
successful  man.  Actual  experience  in  teaching  is  only 
obtained  after  the  candidate  has  secured  a  position. 
Perhaps  it  is  just  as  well.  Any  theoretical  course  of  teach- 
ing in  the  technical  line  is,  in  my  opinion,  useless  and  un- 
necessary. The  types  of  students  under  instruction  are,  as 
a  rule,  anything  but  homogeneous  as  regards  their  previous 
knowledge  and  training,  and  the  teacher  has  to  adapt  his 
methods  to  each.  If  he  has  the  gift  for  this  work,  he 
picks  it  up  in  the  easiest  and  most  natural  manner,  and  if 
he  has  not,  he  can  never,  no  matter  how  much  he  tries,  be 
much  of  a  success. 

When  the  candidate  has  undergone  the  essential  pre- 
liminary training,  he  is  ready  to  take  up  the  first  suitable 
position  that  offers. 

The  salaries  and  the  emoluments,  as  well  as  the  capacities 
of  these  positions,  vary  greatly.  The  smaller  technical 
schools  offer  from  £200  to  £250  per  annum  to  the  head  of 
a  dejiartment,  and  from  £120  to  £150  to  a  subsidiary 
teacher.  The  largest  Institutes  give  from  £500  to  £700 
to  the  head,  and  from  £300  downwards  to  the  other  in- 
structors. The  principals  also  receive  salaries  commensurate 
with  the  size  and  importance  of  the  school  ;  in  a  few  cases- 
up  to  £  1 ,000  a  year  is  paid,  and  in  the  case  ef  the  smallest 
places  down  to  £200.  After  some  years  spent  in  teaching, 
a  technical  instructor  may  take  an  opportunity  presenting 
itself  of  becoming  the  principal  of  one  of  the  smaller  schools, 
where  he  will  most  likely  have  to  combine  a  lot  of  organis- 
ing work  with  a  certain  amount  of  teaching.  Principals 
in  the  larger  schools  seldom  do  much  teaching,  their  time 
being  usually  fully  occupied  with  matters  of  business  detail. 

Occasionally  a  teacher  may  have  the  opportunity  of 
leaving  the  technical  school  for  the  University,  and  may  in 
time  rise  to  a  Professorship  there,  but  these  cases  are 
necessarily  limited.  Opportunities  of  going  to  the  Colonies 
and  Dominions  also  present  themselves  from  time  to  time, 
and  there  is  some  competition  for  such  positions,  because  the 
salaries  offered  are  often  more  substantial  than  those  ruling 
at  home. 

There  is  also  the  chance  of  becoming  an  Inspector  under 
the  Board  of  Education,  where  remuneration  for  the  higher 
grade  work  commences  at  about  £400,  and  rises  yearly. 
Then  there  are  by-ways  into  which  the  technical  teacher 
may  either  accidentally  or  purposely  enter.  He  may  go  to- 
India  or  to  China  and  teach  elementary  stuff  to  the  natives 
there  ;  he  may  write  technical  books  ;  he  may,  if  he  can  find 
the  time,  go  in  for  research  or  invent  apparatus  for  experi- 
mental work  ;  he  may  review  for  the  technical  Press,  and 
so  on. 

It  should  be  clearly  stated  that,  like  other  forms  of 
teaching,  technical  instruition  offers  little  chance  of  a 
fortune  to  the  man  desirous  of  taking  it  up.  At  best,  a 
comfortable  living  is  indicated,  and  in  the  lower  positions, 
that  is  to  say,  for  three-quarters  of  those  engaged  in  it, 
a  bare  living  only.  The  work  is  exacting.  Nine  teachers 
out  of  ten  are  required  to  teach  at  least  four  evenings  a 
week  for  eight  months  of  the  year,  and  although,  of  course, 
a  corresponding  portion  of  the  daytime  is  allowed,  still  the 
evening  hours  are  not  those  usually  considered  most  con- 
ducive to  the  best  work.  The  routine  is  rigorous.  A 
teacher  may  have  a  couple  of  hundred  students  to  look  after 
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during  the  course  of  the  week,  students  belonging  to  a 
dozen  different  sections  and  classes ;  there  are  laboratory 
preparations  to  be  seen  to,  exercises  to  be  marked,  and  a 
hundred  and  one  things  to  be  done. 

And,  speaking  generally,  the  salaries  paid  are  quite  in- 
commensurate with  the  work  done  and  with  the  previous 
prolonged  and  expensive  training  required  ;  indeed,  I  might 
say  that,  as  a  whole,  technical  teaching  is  badly  underpaid. 
A  few — a  very  few — reach  positions  of  comfort  and  even 
of  comparative  affluence,  but  for  the  vast  majority  there  is 
nothing  to  look  forward  to.  The  reason  for  this  unsatis- 
factory state  of  affairs  seems  to  lie  in  the  fact  that  the 
supply  is  greater  than  the  demand — a  strange  position  when 
looked  at  fn  a  superficial  light.  But  the  truth  is  that  young 
fellows  who  have  just  finished  a  University  course,  and  who 
may  not  ha\e  their  careers  mapped  out  for  them  by  wise  or 
influential  guardians,  gravitate  into  the  technical  teaching 
profession  as  easily  as  flies  into  a  jar  of  treacle.  The  com- 
mencing salary  appeals  to  them,  for  they  look  upon  £120  to 
£150  per  annum  as  rather  princely,  after  earning  nothing  at 
all  for  years  past.  And  once  in,  there  is  little  chance  of 
getting  out.  And  so  it  comes  about  that  the  supply  is 
greater  than  the  demand,  and  that  the  authorities  concerned 
can  advertise  for  a  University  degree  man  to  teach 
engineering  for  £120  a  year. 

As  a  general  conclusion,  I  strongly  advise  all  those  who 
have  not  a  strong  and  very  pronounced  bent  for  this  class 
of  work,  to  leave  it  severely  alone. 


ELECTRICITY    IN    THE    PURIFICATION 
OP    COAL    GAS. 


To  the  electric  lamps  which  are  used  to  light  gas  works  and  the 
electric  motors  which  are  used  to  supply  motive  power,  there  is 
likely  to  be  added,  in  many  modern  installations,  electrical  ap- 
paratus for  the  separation  of  tar  and  other  suspended  particles 
from  the  gas.  Successful  large  scale  experiments  in  this  connection 
have  been  made  by  White,  Rowley  and  Wirth,  their  apparatus  and 
results  being  described  in  an  address  to  the  Michigan  Gas  Associa- 
tion. The  principles  employed  are  those  which  have  been  applied 
80  successfully  to  the  precipitation  of  smelter  and  acid  fumes.  A 
high-teneion  continuous  current  discharge  is  passed  between  a 
"squirrel  cage"  of  fine  steel  wires  and  a  pipe  in  which  the  latter 
are  mounted  and  through  which  passes  the  gas  to  be  purified. 
Suitable  current  may  be  secured  by  transforming  alternating 
lighting  supply  up  to  20,000  or  40,000  volts  and  rectifying  it 
mechanically  by  a  synchronously  rotating  commutator.  To 
eliminate  risk  of  explosion,  it  is  obviously  essential  that  there  be 
no  air  leakage  into  the  precipitating  chamber,  and  it  is  found  that 
the  liability  to  disruptive  discharge  from  swaying  or  eccentric 
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electrodes  is  least  if  the  central  wire  electrode  is  made  negative. 
Alternating-current  discharge  is  almost  ineffective  in  causing 
precipitation. 

Fig.  1  shows  the  form  of  electrode  found  best  for  commercial 
use.  Into  the  iron  pipe  i'  is  cemented  an  insulator  o,  the  lower 
terminal  of  which  is  shrouded  by  a  glass  insulating  sleeve  K. 
A  half-inch  gas-pipe  )>  is  screwed  into  a  series  of  cast-iron  disks 
A  a',  between  which  run  fine  steel  wires  c  forming  the  active 
electrode.  The  whole  is  mounted  in  suitable  nipples  within  an 
outer  felt-jicketed  pipe,   forming  the  earthed  electrode.      Large 


scale  tests  on  the  electrical  purification  of  25,000  cb.  ft.  of  gas 
per  hour  were  made  at  the  Ann  Arbor  Gas  Works  by  mounting 
two  5  ft.  X  8  in.  diameter  separating  chambers  e  b',  fig.  2,  im- 
mediately behind  a  Peloiz3  and  Audouin  fractional  separator  A. 
The  active  electrode  ditks  were  i  in.  in  diameter  and  strung  with 
16  No.  27  piano-steel  wires.  The  effective  treating  distance  was 
lU  ft,  corresponding  to  barely  04  second's  exposure  of  the  gas  to 
electrical  discharge.  For  continuous  operation  a  larger  precipitator 
with  longer  insulatars  should  be  used,  but  until  (after  5  hours' 
working")  tar  condensation  produced  leakage  over  the  short  in- 
sulators necessarily  used  in  the  experimental  installation,  perfectly 
satisfactory  purification  was  obtained,  and  this  with  an  energy 
inpui  of  only  02  KW.-hour  per  25,000  cb.  ft.  of  gas,  using 
an  (qaipment  which  cost  less  than  £100,  including  erection  and 
the  necessary  alteraticns  in  existing  pipes.  In  the  Ann  Arbor 
tests,  a  potential  difference  of  20,000  volts  was  maintained  between 
wires  and  grounded  pipe,  26  to  30  milliamp?.  then  flowing  in  the 
high-teneion  circuit. 

By  electrical  precipitation,  coal  gas  free  from  tar  may  be 
obtained  at  any  desired  temperature.  If  separation  be  effected 
before  the  gas  is  passed  through  a  condenser,  naphthalene  and 
lighter  oils  are  left  in  the  gas.  Tar  separated  at  175-  is  free 
from  water  and  resembles  the  prepared  tars  used  for  pavements. 
Gas  thus  freed  from  tar  can  be  cooled  in  a  washer-cooler,  any 
particles  of  naphthalene  then  remaining  being  separated  by  a  second 
electrical  precipitation.  Tar  cooled  in  contact  with  coal  gas- 
absorbs  some  of  the  illuminants,  hence  by  removing  the  tar  while 
hot,  the  illuminating  power  and  calorific  value  of  the  gas  are 
improved.  By  eliminating  tarry  naphthalene  deposits  in  the 
scrubbers,  cleaner  ammonia  I'ljuor  of  uniformly  high  strength  is 
obtained,  and  by  passing  the  hot  or  cold  gas  up  acid  towers, 
ammonium  sulphate  can  be  maie  directly.  At  present  iron  oxide 
purifiers  arrest  tar  fog  by  mechanical  filtration,  but  at  the  cost  of 
decreased  efficiency  in  their  proper  work  ;  with  dean  gas,  oil  and 
tar  films  are  not  deposited  on  the  oxide,  which  therefore  works 
better  and  longer.  In  conclusion,  it  should  be  noted  that  the 
same  type  of  precipitator  will  purify  gas  and  precipitate  smoke, 
thus  preventing  the  escape  of  dense  smoke  during  retort  filling 
and  producer  poking. 


CORRESPONDENCE. 


Letter!  received  hy  us  after  5  P.M.  ON  Toesdat  cannot  appear  v,'nt\l 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  he  published 
tmless  we  have  the  writer's  name  and  address  in  owr  possesnon. 


Advertising  and  Cbaracter. 

In  response  to  your  invitation  for  opinions  regarding  advertise- 
mente,  I  beg  to  submit  the  following  remaiks. 

I  may,  perhaps,  first  mention  that  I  have  the  privilege  of  super- 
vising and  purchasing  the  plant  and  stores  for  several  installation)*, 
and  am  directly  interested  in  matters  electrically  from  E.u  T. 
supply  down  to  electric  bells. 

I  always  make  a  point  of  going  through  the  advertisement  pages 
of  several  English  acd  American  journals  each  week,  in  the  hope 
of  picking  up  something  useful,  and  have  to  admit  that  as  a  rule 
the  Englieh  advertisements  are  not  nearly  as  interesting  or  as 
instructive  as  the  majority  of  the  .\merican  variety.  It  is  seldom 
that  I  see  in  the  heme  papers  anything  of  sufficient  interest  to 
cause  me  to  reflect.  Somehow  or  other  the  English  advertise- 
ments do  not  seem  to  contain  that  amount  of  technical  interest  or 
value  that  many  American  advertisements  postefs,  and  though  I 
am  far  from  saying  that  all  of  the  American  type  are  interesting 
— the  "  Get  Acquainted,  "  "  Get  Together,  "  "  Mr.  Contractor,  "  aLd 
"  Mr.  Engineer  "  class  are  most  repellent — I  must  say  that  I  find 
myself  reading  American  pages  with  far  more  care  than  I  do  our 
own  journals. 

I  think  much  of  this  is  due  to  the  fact  that  so  many  English  adver- 
tisements contain  the  sort  of  bald  information  that  one  gets  on  the 
card  of  a  manufacturer's  representative,  i.e.,  that  Messrs.  Jones  i  Cr. 
are  manufacturers  of  every  kind  of  dynamo  and  motor.  As  a  state- 
ment of  fact,  this  may  be  true,  but  as  an  advertisement  it  is  of  very 
little  use — lots  of  people  tell  the  same  tale— in  addition  to  which 
similar  information  may  be  found  in  your  classified  index. 

May  I  illustrate  my  meaning  from  one  or  two  examples  in  this 
week's  RtviEW  (for  .lanuary  Ist")— I  take  a  few  at  random. 

On  pages  vi,  ix,  xi  and  1  (Supplement),  are  shown  views  of 
various  dynamos  and  motor.",  but  in  what  way  do  they  vary  from 
thousands  of  other  machines  made  by  different  firms  .'  The  makers 
at  least  do  not  tell  us.  It  is  possible  there  area  number  of  points 
about  the  tuibine  illufctrated  on  a  later  page,  which  the  makers 
would  be  glad  to  place  before  prospective  bujcr?,  but  they  certainly 
do  not  do  so  in  your  pages.  As  it  is,  the  advertisement  is  a  very 
poor  one,  and  the  illustration  little  better. 

On  the  other  hand,  the  advertisement  on  page  xv  is  very  much 
better- it  contains  interesting  infoimation,  thtugh  it  happens  to 
deal  with  an  accessory  which  I  suppose  is  not  much  in  demand 
just  now.  The  lower  aivertiscmcnt  on  page  1  (Supplement)  is 
good  in  its  way.  It  illustrates  the  article  and  describes  tersely  its 
special  features.  The  advertisement  on  page  3  (SurpUment)  is 
also  interesting.  1  know  of  several  occasions  on  which  a  similar 
page  has  been  cut  out  for  reference  purpojCi. — it  gives  much 
information  in  a  small  space. 

Other  good  advertisements  from  the  readers  point  of  view  are 
shown  on  page  xx  This  is  editorial  matter.—  Eds  ]  (but  not  on 
page  xiz)  and  page  xzi. 
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A  fearful  thing  13  that  in  the  centre  of  page  xxxi,  where  we  are 
invited  to  take  part  in  a  kind  of  spelling  competition.  It  may  be 
interesting  when  you  have  worried  it  out,  but  I  doubt  it,  BO  I  turn 
the  leaf  quickly. 

One  other  thought.  Same  little  time  ago  a  friend  was  criticis- 
ing the  advertisements  which  appear  in  the  English  electrical 
Press,  with  those  which  are  published  in  the  leading  mechanical 
ji  }nmal3,  to  the  effect  that,  as  a  rale,  they  were  illustrations  of 
comparatively  trifling  articles.  To  some  extent  I  felt  the  criticism 
was  correct.  Th3  maj  )rity  of  purely  electrical  advertisements  are 
for  goods  which  are  relatively  inexpensive,  though  numerous,  and 
to  secure  a  goDd  murket  for  accessories  and  small  michioery,  it  is 
undoubtedly  necessary  to  advertise  largely,  and,  as  already  men- 
iioned,  in  an  interesting  manner. 

Were  I  a  manufacturer,  I  should  occasionally  advertise  a  large 
plant,  or  a  quite  special  piece  of  apparatus,  in  the  endeavour  to 
obtain  a  reputation  for  interesting  and  instructive  advertisements. 
This  attained,  I  should  be  sure  of  attention  when  the  every-day 
manufactures  were  shown, 

W.  H.  B. 

January  ith,  1915. 


The  correspondence  on  "  Advertising  and  Character,"  inaugurated 
by  "Consultant"  in  your  issue  of  January  1st  seem?  likely  to 
rove  over  the  whole  field  of  advertising  generally  without  any 
very  obvious  bearing  on  the  peculiar  needs  of  the  electrical  and 
"  allied "  trades.  This  doubtless  affords  not  only  ample  but 
extremely  interesting  matter  for  discussion,  but  it  is  necessary 
to  remember  that  though  governed  by  the  same  general  princip'es 
as  apply  to  aU  other  successful  advertising,  technical  advertise- 
ments have  special  considerations  to  face  which  materially  affect 
the  application  of  these  principles.  It  is  on  this  point  that  an 
exchange  of  views  is  most  needed  and  would  be  most  helpful, 

S  jme  of  your  correspondents  seem  to  me  to  take  a  more  pessimistic 
view  of  things  than  is  warranted  by  the  facts.  It  is  quite  true 
that  any  man  of  experience,  glancing  through  any  number  of 
advertisement  pages,  can  make  a  pretty  accurate  selection  of  those 
advertisements  which  have  been  prepared  with  some  knowledge 
of  advertising  requirements,  not  necessarily  complete  or  extensive. 
It  is  also  true  that  these  are  but  a  small  proportion  of  the  whole. 
Still  it  is  an  increasing  proportion,  and  those  who  remember  what 
advertising  was  only  20  years  ago,  and  remember,  too,  how  slowly 
this  old  world  moves,  have  no  reason  to  be  disheartened  at  the 
present  rate  of  progress. 

Reverting  to  the  main  subject,  we  are  all,  I  take  it,  agreed  that 
the  first  essential  of  a  good  advertisement  is  to  attract  attention. 
Bat  what  sart  of  attention  .'  I  have  seen  advertisements  which 
certainly  attracted  attention,  but  which  were  calculated  to  kill  any 
baying  disposition  on  my  part  as  effectively  as  a  crack  on  the  head 
from  a  policeman's  baton  kills  sensation.  Obviously,  therefore, 
the  principle  of  attention  needs  to  be  applied  in  its  proper  relation- 
ship with  another  principle  stated  by  Mr.  Hill,  as  "  to  give  a  bias 
in  favour  of  the  advertised  article." 

If  it  were  not  invidious  to  mention  names,  I  would  pillory  a 
recent  advertisement  of  (excision  by  Censor)  which  has  for  some 
time  been  occupying  a  full  page  in  (excision  by  Censor).  The 
advertisement  in  question  is  a  big  splodge  of  black,  through  which 
emerge  five  or  six  lines  of  curiously  shap3d  letters,  the  whole  form- 
ing a  puzzle  in  black  and  white  of  most  surpassing  hideousness.  It 
attracted  by  its  very  ugliness  sufficient  of  my  attention  to  induce 
me  to  work  the  puzzle  out,  but  never  have  I  seen  energy,  and, 
apparently,  enthusiasm,  so  perversely  directed  to  the  production  of 
such  an  appalling  monstrosity.  It  exemplifiid  exactly  the  type  of 
advertisement  to  which  you  refer  in  your  editorial  as  "  stiiijing 
the  eye  bus  having,  in  the  lon»  run,  an  unfavourable  effect,"  in 
this  case  on  the  artistic  sensibilities. 

There  is  another  type  of  advettiement  which  seems  to  me  to 
"border  on  the  offensive,"  v."z,,  that  which  tells  a  man  what  a 
wasteful  fool  he  is  for  not  buying  such  and  such  an  article.  In 
this  connection  the  principles  of  true  salesmanship  have  consider- 
able bearing.  I  well  remeaaber  a  gentleman  calling  on  me  to  try 
and  sell  space  in  his  publication.  After  the  usual  stereotyped 
recital  of  its  advantages,  I  exp'ained  that  present  conditions  did 
not  warrant  my  firm  in  undertaking  any  extension.  He  immedi- 
ately began  with,  "  That  is  ,•»  very  foolish  policy,"  and  continued 
in  that  strain  until  I  had  great  difficulty  in  dissembling  my  love 
after  the  classic  manner.  When  I  finally  succeeded  in  conveying 
to  him  that  the  proposition  was  definitely  and  unequivocally 
declined,  he  left  me,  but  with  a  feeling  that,  had  his  journal  been 
the  only  one  available  for  our  purpose,  and  the  success  of  my  firm 
depended  upon  using  it,  I  was  to  rather  CDmmit  commercial  suicide 
than  consent  to  pass  him  an  order. 

On  the  qiestion  of  British  and  Ameri;aa  advertisements,  a 
difference  of  treatment  ia  rendered  necessary  by  a  difference  of 
temperament.  Personally,  I  prefer  the  British  brand,  just  as  for 
ordinary  social  intercourse  I  prefer  a  gentleman  to  a  costermonger, 
however  entertaining.  If  the  use  of  slang  phrases  and  "smart  ' 
slogans  is  desired,  they  are  much  better  placed  among  their  natural 
affinities  than  in  the  columns  of  the  Electkic.^l  Review. 

I  entirely  agree  with  your  strictures  on  flippant  advertisements 
SD  far  as  technical  advertising  is  concerned.  A  steam  turbine  needs 
to  be  announced  with  something  of  its  own  dignity  and  importance. 
It  cannot  or  ought  not  to  be  treated  as  if  it  were  a  case  of  Sipolio! 
One  does  occasionally  encounter  a  good  joke  in  connection  with 
electrical  or '■  allied  "  apparatus,  but  it  is  doubtful  if  the  seUimi 
effect  of  a  good  j  ike  is  any  greater  than  that  of  a  bad  one. 

While,  therefore,  agreeing  with  Mr.  Hill's  few  functions  of  any 
advertising  announcement,  especial  care  is  needed  in  the  case  of 
appeals  to  cultured,  specialised  and  teohnically  trained  men  to  see 


that  they  are  carried  out  with  a  common-sense  degree  of   dignity, 
the  temperate  use  of  language,  and  perfect  truthfulness. 

We  need  not  despair  because  sometimes  we  fall  short  of  our 
ideals.  I:  is  difficult  to  maintain  heights  which,  in  its  best 
moments,  "  the  soul  ia  compstent  to  gain,"  but  we  can  still  keep 
our  ideal  in  front  of  us,  and  (as  you  yourselves  so  recently  did) 
vigorously  resent  the  intraaiou  of  vulgarity,  of  bad  taste,  of  mere- 
trioioiis  smartness  and  statements  not  in  accordance  with  plain 
truth. 

E.  J.  Reed. 

London,  S.W.,  January  Wth,  1915. 


Salaries  of  Jnnior  Engineers. 

CD  The  A.E.SE.  having  agreed  during  last  summer  to  curtail  its  activi- 
ties so  that  electricity  supply  authorities  and  owners  of  private 
generating  plants  should  not  be  in  the  slightest  degree  embarrassed 
during  the  present  critical  period,  the  following,  forwarded  by  the 
Bradford  Branch  of  the  A.E.S.E.,  should  be  of  general  interest  :  — 

1.  According  to  the  Times  (si  January  7th,  the  price  of  bread  has 
risen  27  per  cent,  since  July  Slat,  1911. 

2.  According  to  our  own  experience,  everything  that  ia  necessary 
is  dearer  than  it  was  before  the  war. 

3.  According  to  the  technical  Press,  the  President  of  the  I.E.E. 
admitted  that  j  anior  engineers  were  underpaid,  and  said  he  hoped 
better  salaries  would  be  paid  in  future,  and  that  our  engineer 
managers  should  try  to  remember  their  own  early  atrugglea  when 
living  was  mach  cheaper  than  it  is  now. 

4.  According  to  the  advertisement  pages  of  the  Electrical 
Review  of  January  8tb,  there  are  no  less  than  eighteen  (18) 
advertisements  for  switchboard  attendants  and  shift  engineers  at 
starvation  sala'ies  of  203.  to  303.  per  week,  one  or  two  of  which 
had  the  magnifijent  prospects  of  increasing  eventually  to  the 
abnormal  remuneration  or  £90  to  £92  per  annum. 

There  are  also  one  or  two  advertisers  who  dare  not  state  the 
miserable  pittance  they  are  prepared  to  pay. 

5.  There  is  a  shortage  of  skilled  labour  for  contral  atation  work 
due  to  so  many  having  enlisted  to  serve  their  country  daring  the 
war,  and,  in  consequence,  many  men  are  doing  extra  work  or 
otherwiso  helping  to  keep  things  going  on  as  usual,  in  many  cases 
at  considerable  inconvenience  and  self-sacrifice. 

What  are  we  to  understand  from  reviewing  the  facts  as  stated  ? 

One  thing,  and  one  thing  only,  and  that  is  that  our  engineer 
managers  have  come  to  the  almost  nnanimoua  conclusion  that  the 
junior  engineers  are  not  worthy  of  the  wage  of  a  casual  labourer 
(who  geta7Jd.  an  hoar),  and  that  now  ia  an  opportunity  of  bring- 
ing a  crowd  of  unakilled  labour  into  the  central  stations  and  sub- 
stations all  over  the  country,  and  of  getting  these  men  or  boys 
taught  how  to  go  on  when  things  are  "  OK."  in  a  mechanical  sort 
of  way,  and  trusting  to  luck,  when  things  go  wrong,  to  muddle 
through  somehow. 

They,  the  station  engineers,  are  at  their  old  practice  again,  a 
practice  condemned  by  all  other  business  men,  of  cutting  down 
the  wages  to  cut  down  the  expenses,  forgetting  that  the  lower  they 
cut  the  wage  the  higher  their  maintenance  and  repaif  bill  will  go, 
and  the  final  result  is  j  lat  the  reverae  of  what  they  want. 

The  more  that  Presidents  of  the  IE  E.  and  other  "  men  who 
know,"  aak  that  the  junior  branchea  be  better  remunerated,  the 
worse  it  aeems  to  be  for  them  in  the  end.     Is  it  spite  or  ignortmce  .' 

W.  J.  Ebb;n, 

Ihrn.    Gen.   Secretary  A.E.S.E. 
London,  N.F.,  January  Wth,  1915. 


Wonderful  Acciimnlator  Cells. 

If  you  wUl  allow  me  to  reply  to  "  A.  W.  B.'s  "  satirical  critioism 
of  my  test  cell,  I  should  like  to  ask  the  following  questions  :  — 

Why  does  "  A.  W.  B."  not  state  the  colour  of  the  positive 
plate  .' 

Why  no  mention  of  the  condition  of  the  most  important  part  of 
any  storage  battery,  viz  ,  the  negative  plates  .' 

Why  no  mention  of  the  fact  that  there  is  no  visible  white 
sulphate  on  any  of  the  plates  ? 

Had  '■  A.  W.  B."  mentioned  these  points  his  letter  would  have 
only  been  a  good  criticism  of  his  own  lack  of  technical  knowledge 
in  regard  to  small  storage  batteries  which  are  made  np  in  celluloid 
caaea. 

For  the  benefit  of  your  readers  who  have  not  seen  this  cell,  I 
may  state  that  the  positive  plate  is  light  brown,  which  is  the  usual 
colour  of  a  discharged  positive  plate.  The  negative  plates  are  dark 
slate  colour  and  quite  clean.  I  cannot  follow  the  inference  sug- 
gested by  the  statement :  "  The  positive  plate  is  now  of  normal 
siz)  "  ;  perhaps  "  A.  W.  B."  will  oblige.  Should  he  care  to  have  a 
■t-volt  cell  with  the  ordinary  celluloid  separators  in  one  side  and 
the  type  used  in  the  "Wonderful,  ice,"  in  the  other,  he  can  test  it 
in  any  way  he  likes  ;  very  soon  he  will  find  the  peculiar  affinity 
that  lead  sulphate  has  for  celluloid  separators.  Sulphate  of  leaid 
visible  as  an  insoluble  white  salt  i;-  quite  a  different  thing  to  get 
rid  of  to  the  invisible  anlphate,  which  no  lead  type  of  cell  can 
work  without. 

The  "  Motorman  again  "  remark  I  consider  is  in  very  poor  taste  ; 
they  are  not  all  lacking  in  scientific  training.  It  is  naturally  an 
advantage  to  users  of  storage  batteries  for  inspection  lamps.  &c., 
that  if  they  have  been  forgotten  (one  case  I  know  of  for  two 
years),  they  are  in  a  condition  which  enables  them  to  bs 
charged  up  and  used  within  a  reasonable  time,  without  the  usual 
cleaning  and  repairs. 

A.  Faraday  Hawdon. 

Newcastle-on-Tyne,  January  9t/i,  191  j. 
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Garage  Heating. 

The  problem  augfrested  by  "Interested  Inquirer"  in  your 
"  Correspondence  "  oolnmn  of  January  8th  is  complicated,  because 
of  the  great  variety  of  motor-car  habitations  known  collectively  as 
garages.  A  garage  may  be  anything,  from  an  open  shed  to  a  well- 
built  brick  house  with  a  very  wide  intermediate  range,  so  that  the 
heating  of  each  must  be  treated  on  its  merits,  it  being  quite  im- 
possible to  propose  any  general  form  of  electrical  heating  that 
would  meet  the  economical  neceesities  of  most  motor  users.  To 
prevent  the  radiator  freezing  I,  myself,  use  a  60- watt  ofirbon  lamp, 
which,  for  this  purpose,  I  connect  to  the  heating  circuit  at  the  Id. 
rate  ;  it  is  put  under  the  bonnet  and  the  whole  covered  over  with  a 
piece  a  felt,  the  result  is  entirely  satisfactory  ;  usually  the  lamp 
is  on  during  frosty  weather  from  8  p.m.  to  8  a.m.,  costing  about 
two-thirds  of  a  penny,  if  severe  frost  continued  for  a  whole  week, 
an  unusual  event,  with  24  hours'  running  per  day  my  liability 
would  be  about  lOd.,  not  a  very  serious  one.  This  experience  relates 
to  a  well-built  brick  single  garage  with  substantial  wooden  doors 
and  the  motor  run  in  bonnet  first.  If  I  wished  to  heat  the  whole 
garage  electrically,  I  should  first  give  very  careful  attention  to 
stopping  up  every  mlet  for  cold  air,  protecting  the  wooden  door  by 
a  liner  of  felt  or  canvas. 

P.  6,817. 


Contracts  with  Alien  Enemies. 

A  short  time  ago  you  were  good  enough  to  publish  a  letter  of 
mine  in  regard  to  the  desirability  of  commercial  men  urging  the 
introduction  of  a  Bill,  in  the  coming  session,  covering  the  deter- 
mination of  contracts  with  the  onemy. 

I  pointed  out  that  at  the  end  of  last  session,  the  Attorney- 
General  promised  to  go  closely  into  the  matter  and  possibly  intro- 
duce a  Bill,  it  only  remaining  with  the  commercial  world  to 
convince  him  that  there  was  unanimity  as  to  what  was  really 
wanted,  and  that  practical  clauses  would  be  formulated. 

In  connection  with  this  matter  it  is  interesting  to  note  a  book, 
which  has  just  been  published  by  Prof.  Finlayson  Trotter,  on  "The 
Law  nf  Contract  during  War."  The  book,  of  course,  covers  the 
whole  field  of  contracts,  but  it  is  markedly  noticeable  in  the  parti- 
cular 0633  of  continuing  contracts  (or  executory  contracts,  as  they 
are  called  in  this  book),  that  there  is  an  entire  absence  of  any 
legisliiiiun  dealing  specifically  with  the  subject,  and,  in  fact,  no 
judgments  can  be  cited  which  give  any  guidance  by  way  of 
precedent. 

May  I  quote  a  couple  of  sentences  which  give  full  evidence  in 
this  respect  : — 

"  An  executory  contract  is  a  contract  which  is  either  wholly 
unperformed,  or  in  which  there  remains  something  to  be  done  on 
both  sides.  There  is  little  or  no  authority  in  English  law  as  to 
the  effect  of  war  on  such  contracts  concluded  with  alien  enemies 
before  the  commencement  of  hostilities." 

The  whole  state  of  the  intimate  commercial  inter-relations 
between  ourselves  and  Germany  at  the  beginning  of  the  war  was 
quite  unique.  Trading  between  the  two  countries  had  developed 
to  a  degree  altogether  unprecedented.  In  no  case  in  history  has  a 
war  taken  place  with  such  collateral  conditions.  We  cannot 
expect,  therefore,  that  legislation  should  have  anticipated  all  the 
difficulties  which  have  arisen.  Now,  however,  occasion  demands 
adequate  Parliamentary  measures — and  the  flectrioal  industry  have 
considerable  interests  involved.  The  only  thing  likely  to  endanger 
any  measures  going  successfully  forward  is  for  the  commercial 
world  to  disagree  among  themselves  and  bring  forward  demands 
mutually  irreconcilable. 

T.  W.  Cole. 

Wandsworth,  S.W.,  January  Wi,  1915. 


Cab-SIgnalling  Systems. 

Four  fallacies  were  conspicuous  in  the  cab-signal  discussion  at 
the  recent  meeting  of  the  Institution  of  Mechanical  Engineers. 
These  errors  are  : — 

1.  Gab  signals  should  be  audible  only. 

2.  Cab  signals  at  present  employed  in  England  are  satisfaotoiy. 

3.  Railway  electrification  presents  difficulties  to  ramp  systems. 

4.  Wireless  systems  possess  practical  value. 

Of  these  four  mistakes,  the  first  is  the  only  one  for  which  there 
ever  was  any  excuse  ;  but  that  excuse  has  been  destroyed  by 
repeated  publication  of  proof  of  the  fact  that  a  cab  signal  ought  to 
be  both  visual  and  audible.  It  has,  for  instance,  frequently  been 
shown  that  a  driver  can  watch  the  track  more  constantly  and  more 
vigilantly  with  a  cab  signal  that  is  both  visual  and  audible  than 
he  can  with  fixed  signals  alone. 

Cab-signals  of  the  kind  at  present  employed  in  England  have 
produced  dangerous  errors.  It  is  well  known  that  such  cab  signals 
fail  to  fulfil  an  exceedingly  important  requirement,  viz  ,  that  any 
one  or  more  earths,  and  for  open  circuit.'*,  must  not  produce  a 
dangerous  error.  Two  cab  systems  that  fulfil  this  specification 
have  been  proposed  in  England,  but,  strange  to  say,  preference  has 
been  given  to  cab  signals  that  are  admittedly  inferior  to  them. 

The  third  fallacy  is  quite  novel — and  equally  surprising,  in  view 
of  the  fact  that  experience  has  conclusively  proved  its  utter  base- 
lessness. The  London  underground  railways  present  the  maximum 
diffioulty  (/)  that  could  arise — two-power  rails,  in  addition  to  the 
two  track  rails.  There  would  be,  if  anything,  even  less  trouble 
to  find  room  for  cab- signal  ramps  than  there  has  been  in  finding 
room  for  the  stop-arm  cylinders,  i:o. 

Wireless  cab  systems,  whether  Hertzian  or  Faradic,  are  worth- 
less.    None  have  yet  appeared  that  could  stand  a  proper  test.     In 


those  that  have  been  publicly  tested  (0,  two  earths  will  suffice  to 
wreck  a  train.  If  such  cab  systems  could  be  used  at  all,  tuning  on 
the  locomotive  would  have  to  be  resorted  to  ;  and  such  tuning  is  as 
impossible  signally  as  it  is  possible  electrically.  No  Hertzian  nor 
Faradic  system  has  as  yet  appeared  which  gives  three  distinctive 
indications — one  for  "clear,"  a  second  for  "  run  slow,"  and  a  third 
(plainly  different  from  both  of  the  others)  denoting  "  stop."  The 
writer  has  tested  full  size,  in  England,  ramp  cab  signals  that 
fulfil  this  important  stipulation,  by  which  all  wireless  cab  systems 
have  thus  far  failed. 

It  has  been  said  that  at  recent  wrecks  at  Rugby  and  London 
Bridge,  the  driver  knew  the  distant  signal  was  against  him,  and 
that  "a  cab  signal  could  not  tell  him  more."  Per  curd ra,  I  have 
tested  cab  signals  that  not  only  could  tell  but  have  told  the  driver 
more.  A  proper  cab  signal  would  have  prevented  both  of  these 
wrecks,  for  such  a  signal  would  have  given  both  distant  and  home 
information. 

Detonator-placing  machines  are  not  nearly  so  safe  nor  reliable 
as  cab  signals.  None  of  the  train  crew  can  hear  the  momentary 
report  of  a  detonator  any  more  clearly  than  they  can  the  continued 
blowing  of  the  audible  cab  signals.  In  the  best  detonator  systems 
an  exhausted  magazine  or  a  broken  or  dirt-clogged  detonator-arm 
means  an  imperilled  train  ;  but  an  exhausted  battery  or  the  pre- 
sence of  dirt  or  frost  could  not  produce  any  errors  but  fafe  ones 
in  the  best  ramp-type  cab  signals. 

Wm.  U.  Dammond. 

Nottingham,  December  29t/i,  1914. 


London  County  Council's  Electricity  Bill. 

Now  that  the  time  of  petitioning  against  the  London  County 
Council's  Bill  (viz.,  February  12th)  is  drawing  near,  it  is  gradually 
becoming  clear  that  the  Bill  has  very  little  chance  of  success.  The 
opposition  appears  to  be  getting  so  pronounced  that  it  seems  really 
questionable  whether  the  London  County  Council  itself  will 
proceed  with  it  even  as  far  as  Parliament. 

There  is  still  one  more  occasion  on  which  the  Council  has  to 
give  its  consent  before  the  Bill  can  finally  proceed,  and  even  the 
supporters  of  the  Bill  seem  to  be  getting  somewhat  lukewarm,  if 
one  may  judge  from  the  debate  which  took  place  when  the  Bill 
was  last  before  the  Council. 

The  root  of  the  trouble  appears  to  be  that  the  scheme  is  unneces- 
sarily ambitious,  and  that  practical  thoroughness  has  been  sacrificed 
for  theoretical  completeness.  For  instance,  a  great  part  of  that 
huge  weight  of  the  opposition  from  the  Councils  in  outer  London 
could  easily  have  been  dispensed  with  without  touching  the  scheme 
vitally.  There  seems  to  be  no  point  in  including  a  very  large 
portion  of  this  outer  London,  pince  the  inclusion  does  not  bmefit 
the  scheme  (except  in  this  purely  theoretical  idea  of  completeness), 
while  it  naturally  raises  strenuous  opposition,  since  it  means 
possibly  commandeering  from  the  rates  of  those  districts. 

Then  as  to  the  existing  municipal  undertakings  in  London  itself, 
the  proposal  that  they  must  in  future  carry  on  their  business  of 
electricity  supply  subservient  to  the  new  electricity  authority, 
naturally  makes  these  also  into  enemies  even  outside  other  points. 

Farther,  the  Councils  who  own  no  electricity  undertaking,  and 
who  have  always  resisted  municipal  trading,  naturally  are  violently 
opposed  to  this  thinly  disguised  scheme  of  municipal  trading, 
which  has  all  the  disadvantages  but  none  of  the  advantages, 
namely,  that  its  losses  must  be  paid  out  of  the  rates  without  any 
of  the  benefits  of  exclusive  ownership  and  exclusive  profits. 

Then  as  to  the  companies.  It  is  only  natural  that  these  should 
strenuously  oppose.  They  have  expended  so  many  millions  of 
capital  on  the  strength  of  the  existing  Acts  and  Provisional  Orders, 
The  London  County  Council  now  proposes  either  to  take  these 
over  under  entirely  unsatisfactory  conditions,  or  else  to  domineer 
their  working  and  possibly  authoriee  competition. 

Then  as  to  the  ratepayer  and  public  generally.  The  proposal  to 
embark  on  a  scheme  ultimately  involving,  say,  4U  to  60  millions  in 
which  the  security  of  the  rates  plays  a  great  part,  naturally,  at 
this  time  of  national  stress,  they  view  as  an  entirely  unwarranted 
risk. 

It  would  indeed  be  interesting  to  know  what  individuals  are 
really  in  favour  of  the  scheme,  except  the  engineers  who  have  pre- 
pared it  and  a  small  proportion  of  the  Electricity  Committee  itsielf , 
and  possibly  a  very  meagre  sprinkling  of  London  County  CounoU 
m«mber8. 

Balancing  up  all  the  foregoing  facts,  it  certainly  seems  very  un- 
likely that  the  Council  will  proceed.  They  would  have  to  say  to 
Parliament  that  nobody  wanted  the  Bill,  that  it  was  supported 
very  lukewarmly  in  their  own  Council,  and  that  there  was  no 
immediate  necessity  at  the  present  moment  for  floating  such  a 
colossal  financial  scheme,  and  that  the  ouly  good  they  could  pro- 
mise for  a  large  number  of  years  is  the  possible  small  reduction  in 
the  cost  of  electricity,  and  this  is  only  in  certain  districts  and  to 
certain  people. 

It  certainly  seems  unfortunate  that  the  early  good  promise  whioh 
was  given  when  the  London  County  Council  first  undertook  to 
formulate  a  scheme  has  reached  this  stage  of  fiasco.  One  factor 
in  it  certainly  is  that  the  London  County  Council  Electricity 
Committee  proceeded  somewhat  too  independently  and  rode  rough- 
shod without  practical  consultation  over  the  interests  of  existing 
undertakings.  This  certainly  was  most  markedly  so  in  the  case  of 
municipal  undertakings,  and  these  from  the  very  first  have  pro- 
tested against  the  way  in  which  the  Council  ignored  them  when 
formulating  the  scheme.  Probably  the  same  line  of  prooedure 
elsewhere  haa  resulted  in  this  wholesale  opposition. 

Londoner. 
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Over-Pressnre  Protectiye  Gear. 

In  some  articles  of  mine  on  "  Over-Pressure  Protective  Gear  for 
High-Tension  Circuits,"  which  you  recently  published,  I  drew 
attention  to  the  oft-repeated  fallacy  that  the  horn  pap  discharger 
tended  to  produce  over-pressures  on  breaking  the  circuit.  I 
pointed  oat  that  not  only  was  this  not  the  case,  but  that,  on  the 
contrary,  nearly  all  other  forms  of  gap,  such  as  the  electrolytic 
and  the  Giles  valve,  were  much  more  likely  to  cause  pressure  rises, 
although  generally  credited  with  opening  the  circuit  at  zaro  cur- 
rent, in  the  same  way  as  an  oil  switch. 

Some  tests  have  recently  been  published  by  Dr.  Linke  (.E.T.Z., 
1914,  Part  271,  which  I  had  not  seen  when  writing,  and  these  so 
fully  confirm  my  conclusions  that  I  think  it  may  be  of  interest  to 
allude  to  them.  Oscillographic  and  other  methods  were  employed 
for  measuring  the  rises  of  pressure  which  occur  on  closing  as  w«ll 
as  on  opening  a  circuit.  Both  a  horn  break  and  an  oil  break  were 
tested  in  this  way. 

One  typical  experiment  may  be  cited.  In  this  case  a  low-tension 
inductive  circuit  carrying  1,000  amperes  was  opened  by  the  blow- 
ing of  a  fuse  across  the  gap.  In  the  case  of  the  horn  break,  the 
pressure  rose  to  twice  the  normal,  whereas  with  the  oil  break  the 
rise  was  to  no  less  than  50  times  the  normal. 

The  author  points  out  that  a  pressure  rise  depends,  more  than 
anything  else,  upon  the  rapidity  with  which  the  current  is  broken 
and  that,  consequently,  it  is  far  safer  to  break  the  circuit  at  a 
horn  gap,  with  its  gradually  lengthening  arc,  than  by  means  of 
any  form  of  quenching  gap. 

I  would  add  that,  even  if  it  could  be  conceded  that  a  particular 
forin  of  gap  did  actually  open  the  circuit  at  the  instant  of  zero 
current,  it  does  not  by  any  means  follow  that  the  stored  energy 
(i.e.,  magnetic)  is  also  zero  at  that  instant,  and  unless  this  is  the 
ease  a  sudden  break  will  cause  a  serious  rise  of  pressure. 

In  a  further  series  of  experiments,  a  10,000- kw.  high-tension 
generator  was  short-circuited  at  a  horn  gap.  An  oscillogram 
shows  that  the  pressure  across  the  gap  falls  to  zero,  and  then 
gradually  increases  to  the  normal  as  the  arc  lengthens  and  breaks. 
The  entire  process  occupies  only  a  few  cycles,  and  the  smoothness 
of  the  voltage  curve  is  remarkable.  On  repeating  the  experiment 
with  an  oil  break  switch,  the  current  was  found  to  fall  suddenly 
to  zero,  with  the  result  that  severe  over-pressures  were  set  up,  and 
the  arc  was  re-started  across  the  gap  a  few  cycles  later. 

The  above  experiments  seem  entirely  to  confirm  the  conclusions 
given  in  the  articles  in  question,  viz.,  that  the  horn  gap  breaks  the 
arc  90  gradually  that  no  over-pressures  are  produced,  whereas 
with  those  forms  of  gap  which  break  the  circuit  rapidly  the  reverse 
is  found. 

I  may  add  that  since  writing  these  articles,  I  have  received  some 
instructive  statistics  from  one  of  the  largest  supply  companies, 
having  a  very  extensive  e.h.t.  underground  system  (the  name  of 
which,  I  am,  unfortunately,  not  at  libarty  to  mention)  and  which 
is  equipped  with  a  number  of  Brazil  resistances  and  horn  gap 
dischargers.  Up  to  the  end  of  1913,  these  gaps  were  set  to  spark 
across  at  50  per  cent,  above  normal  pressure  to  earth.  In 
January,  1914,  the  settings  were  reduced  to  30  per  cent,  above 
normal,  with  the  interesting  results  given  in  the  following  table 
which  shows  the  number  of  discharges  recorded,  as  well  as  the 
number  of  breakdowns  which  occurred  to  the  end  turns  of  the 
motor-generator  sets. 

Jfb.  of  Discharges 

icar.  hreaMowm.  recorded. 

6 

14 

, 10 

70 

It  will  be  seen  that  the  breakdowns,  which  in  1913  with  the 
50  per  cent,  settings  amounted  to  11,  were  reduced  to  1  for  the 
first  nine  months  of  1914,  a  reduction  to  practically  one-tenth  of 
the  former  number.  At  the  same  time  the  discharges  recorded 
increased  from  10  to  70,  showing  conclusively,  I  think,  that  the 
reduced  number  of  breakdowns  was  entirely  due  to  the  arresters. 


1911           

5 

1912           

fi 

1913           

11 

1914  to  October  1st 

1 

January  11?//,  1915. 


Kenelm  Edgcumbe. 


Individnal  Driving  of  Looms. 

In  the ''conclusion  "  of  the  abstract' of  Mr.  Crowley's  lecture 
before  the  Halifax  Textile  Society  given  in  your  issue  of  the  1st 
inst.,  it  is  stated: — "It  is  exactly  four  years  since  experiments 
were  carried  out  which  led  to  the  putting  down  of  the  first  large 
individual  driving  installation  in  this  country— that  of  800  motors 
in  the  shed  of  Messrs.  Frears,  Lord  i:  Brother,  Bradley  Fold.  When 
the  order  for  this  pioneer  plant  was  placed,  only  one  British  firm 
could  manufacture  loom  motors,  and  that  firm  got  the  order." 
A  similar  misstatement  to  that  at  the  beginning  of  the  above 
quotation  appeared  in  the  Maticfwster  Guardian  some  two  or  three 
years  ago,  and  the  Westinghouse  Co.  then  correctly  pointed  out 
that  prior  to  the  Frears,  Lord  installation  they  had  completely 
equipped  and  put  to  work  an  individually  driven  shed  for  Messrs. 
Edward  Hibbert  &  Co.,  of  Hyde,  all  the  apparatus  having  been 
manufactured  in  Lancashire.  Mr.  R.  Blackmore,  of  Stalybridge, 
was,  I  believe,  the  consulting  engineer.  This  being  so,  Mr. 
Crowley's  second  statement  is  obviously  incorrect,  since  the 
ftestmghouse  Co.  were  not  responsible  for  the  Frears,  Lord 
equipment. 

Weaver. 


The  City  Gnilds'  Electrical  Examinations. 

The  examinations  conducted  by  the  City  and  Gnilds  of  London 
Institute  in  all  branches  of  electricil  engineering  work  constitute 
an  annual  event  of  some  importance  in  the  electrical  world  ;  the 
more  so  as  considerable  developments  take  place  in  nearly  every 
branch  year  after  year. 

This  being  so,  it  is  surprising  to  find  that  most  of  the  electrical 
j Durnals  entirely  ignore  these  examinations:  and  in  so  doing  we 
venture  to  suggest  that  they  miss  "  matter  '  that  would  be  of  great 
interest  to  various  sections  of  their  readers. 

Surely  more  than  half  the  readers  of  a  journal  would  be 
interested  to  know  the  nature  and  scope  of  the  year's  questions 
appertaining  to  their  particular  branch  of  work  ;  and  the  publicity 
would  certainly  help  to  increase  the  number  of  candidates  year  by 
year.  There  is  need,  we  believe,  of  encouragement  in  this 
direction. 

The  perusal  of  cirefuUy-set  examination  questions  will  ofteti 
convey  valuable  points  to  the  reader  :  and  perhaps  a  little  tempered 
editorial  criticism  of  certain  of  the  questions  would  not  be  amisS 
when  the  opportunity  arose. 

The  examiners'  reports  on  the  results  of  their  respjctive 
examinatioas  are  quite  interesting  matter  :  and  the  successful 
efforts  of  those  examinees  who  have  distinguished  themsslves  by 
gaining  medals  and  prizss  should  ba  noted  as  a  mitter  of  course. 

In  brief,  we  would  submit  that  we  do  not  make  enough  fuss  of 
our  technological  examinations. 

A.  P.  Lnndberg  &  Sons. 

London,  N.,  Janiiary  Wh,  1915. 


A.C.  T.   D.C.  for  Lighting. 

I  note  in  the  "  Correspondence "  columns  of  your  issue  of 
January  8  th,  under  the  heading  of  "  A.c.  r.  D.c.  for  Lighting,"  a 
letter  from  "Ex-Gas."  I  would  refer  him  to  an  article  which 
was  published  in  your  papar  describing  a  similar  lighting  scheme 
at  Messrs.  Elliot  Bros.'  works  at  Lewisham,  which  is,  in  my 
opinion,  one  of  the  most  successful  examples  of  works  lighting 
that  has  ever  been  carried  out.  Though  I  advised  on  the  general 
lay-out  of  the  scheme,  I  am  certain  that  my  judgment  in  this 
matter  is  not  in  any  way  prejudiced,  as  I  have  had  every  oppor- 
tunity of  examining  similar  schemes  which  have  been  carried  out 
on  the  direct-current  system,  and  have  not  been  so  effective  owing 
to  the  high  candle-power  and  fragility  of  the  lamps  necessitated 
by  the  higher  voltage. 

Hajdn  Harrison. 

[The  article  appeared  in  our  issue  of   July  24th,  1914,  p.  141. — 

Eds.  Elec.  Rev.] 


OUR  LEGAL  QUERY  COLUMN. 


"0.  H. "  writes  :  "  I  have  a  recollection  of  having  read  a  report  of 
a  case  in  your  paper  connected  with  a  supply  of  electricity  being 
given  outside  the  area  of  supply  covered  by  a  'Provisional  Order," 
or  rather  the  supply  was  given  at  some  point  within  the  area,  but 
the  electricity  was  actually  used  outside.  The  decision,  as  I 
recollect  it,  was  that  the  supply  was  being  given  outside  the  area 
of  supply  and  was  illegal." 

*»*  There  is  no  case  in  which  it  has  been  decided  that  the  use 
of  electricity  supplied  within,  but  consumed  outside,  an  area  is 
illegal.  It  has,  however,  been  held  that  gas  cannot  be  so  used. 
By  the  Metropolis  Gas  Act,  1860,  Sec.  6,  the  limits  of  each  of  the 
gas  companies  then  supplying  the  metropolis  were  defined,  and  in 
the  result,  each  company  enjoyed  a  practical  monopoly  in  its  own 
district.  One  of  these  companies,  at  the  request  of  a  railway 
company,  placed  a  meter  on  a  part  of  a  railway  station  lying 
within  the  gas  company's  limits,  and  through  it  supplied  gas  to 
other  parts  of  the  premises  situated  outside  the  company's  limits, 
and  within  the  limits  of  another  gas  company.  The  Court  of 
Appeal  held  this  to  be  lawful  on  the  ground  that  the  sale  and 
delivery  of  the  gas  took  place  at  the  meter  ;  but  the 
House  of  Lords  reversed  this  decision,  holding  that  the  gas  was 
supplied  where  it  was  consumed,  and  therefore  that  the  company 
were  transgressing  their  authorised  limits  (Gas  Light  and  Coke 
Co.  1-.  South  Metropolitan  Gas  Co.  (1889)  62  L.  T.  126).  This 
decision  was  followed  in  the  case  of  a  water  company,  and  it  is 
conceived  that  it  would  also  be  followed  in  the  case  of  electricity. 
It  is  important  to  note,  however,  that  by  Sec.  6  U)  of  the  Electric 
Lighting  Act,  i;)09,  a  supply  may  now,  by  leave  of  the  Board  of 
Trade,  be  authorised  outside  the  area  of  supply. 


Rail  Mainifacture  in  Australia. — A  Reuter  dispatch 

from  Adelaide,  dated  January  9th,  states  that  the  first  shipload, 
comprising  2,800  tons,  of  iron-stone  from  the  huge  deposits  of  Iron 
Knob  has  left  Port  Pirie  fo»  the  Broken  Hill  Proprietary  Co .'s 
iron  and  steel  works  at  Newcastle  (N.S.W.).  It  is  expected  that 
the  works  will  be  open  in  March  and  that  rails  will  be  manu- 
factured by  May. 
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EXPENDITURE    UNDER    ELECTRICAL 
PRIVATE    BILLS. 


WAR    ITEMS. 


The  followinri  information  is  contained  in  the  deposited 
estimates  in  connection  with  the  Private  Bills  for  the  coming 
session  or  in  the  Bills  themselves  so  far  as  they  concern  elec- 
trical undertakings  : — 

Dewsbury  Corporation  (Mr.  H.  Dearden,  borough 
engineer). — Purchase  of  land,  i'40O;  building 
tramways  and  omnibuses  depot,  £7,1.35 ;  con- 
struction of  tramways,   £8,390    15,9'2.5' 

London  County  Council  Tramwaj's  and  Improvements 
(Mr.  G.  W.  Humphreys,  engineer). — Tramways, 
i96,700;  reconstruction  of  Whitechapel  High 
Street  terminus,  £'2,500;  reconstruction  of  Tower 
Bridge  Road  to  Lower  Road  line,  £68,000;  street 
wide.nings   and  improvements,  £73,500    240,700 

Aberdai'e  Urban  Distx'ict  Council  (Mi\  S.  Sellon, 
engineer). — Construction  and  eqiiipment  of  tram- 
ways and  traim-oad,  £43,7.52;  installation  of  rail- 
less  traction  and  reversing  apparatus  and  plant, 
£5,906;  provision  Sfld  equipment  of  motor  omni- 
buses, £8,500;  street  works,  £3,600;  lay-out  of 
recreation  ground,  £2,600;  land  and  buildings, 
£1,.502 65,860 

Metropolitan  District  Railway  (Mr.  A.  R.  Cooper, 
engineer). — Construction  of  1  furlong  3.35  chains 
of  single  line  (including-  £47,740  for  land,  build- 
ings  and  easements)    73,429 

Dunfermline  and  District  Tramways  Extensions  (Mr. 
C.  Don,  engineer). — Construction  of  eight  sections 
of  tramway,  of  which  the  longest  is  1  mile,  2  fur- 
longs, 3.61  chains,  double  throughout     48,898 

Edinburgh  Corporation  (Mr.  A.  H.  Campbell,  borough 
engineer). — Construction  of  4  miles,  6  furlongs, 
7.10  chains  of  tramway,  £89,009 ;  erection  of  tram- 
way shedding  and  depot  and  tramway  leads  into 
same.  £7, -500;  street  widenings  and  otlner  works, 
£20,154;  land  and  street  widenings,  £45,406  162,129 

Sheffield  Coi-poration  (Mr.  C.  F.  Wike,  engineei-,  Mr. 
A.  R.  Fearnley,  manager  of  tramways). — Construc- 
tion of  4  miles  4.9  chains  of  tramway,  £10,366 ; 
construction  of  1.3  chain  tramway,  £1,165   11,.531 

Ehondda  Urban  District  Council  (Mr.  E.  Hazeldine 
Barber,  engineer). — Construction  of  2  miles  5  fm-- 
longs  odd   of   tramway    25,568 

Eotberham  Coi-poration  (Mr.  E.  B.  Martin,  borough 
engineer). — Streets,  £4,311;  traniwav  No.  1, 
£4..311;  tramway  1a,  £.509;  tramway  No.  2,  5 
miles,  2  furlongs,  6.92  chains,  mostly  single  line, 
£49,537;  alterations  of  levels  of  roads,  £341     60,099 

South  Shields  Corporation  (Mr.  L.  Rosencare,  borough 
engineer,  Mr.  W.  Tuke  Eobson,  tramways  man- 
ager).—Tramways      16,711 

*HalLfax  Corporation  (Mr.  J.  Lord,  borough  engi- 
neer).—Permanent  way  for  tramways,  £109,909; 
tramway  rolling  stock,  £14,0(J0;  olectric;U  equip- 
ment of  tramways,  £11,174;  electrical  feeders, 
£8,673;  electrical  equipment  of  trolley  vehicles, 
£5,255;  electrical  feeders,  £1,TS2;  trolley  vehicles, 
£5,100;  extension  of  tramshed  depot,  £6,000; 
motor  omnibuses,  £3,600   164,893 

Sundei'land  Corp<u-ation. — Tramway  over  -recon- 
structed Wearmouth  Bridge     712 

Stalybridge,  Hyde,  Mossley  &  Dukinfield  Tramways 
and  Electricity  Board  (Mr.  R.  Bl.-ickmore,  engi- 
neer).—Tramway  No.  1,  1  mile,  1  furlong,  6.70 
chains,  £11,625;  No.  2,  1  mile,  7  furlongs,  9.60 
chains,  £17,8t:X);  No.  3.  1.20  chains  £166;  No.  4, 
1  mile,  3  furlongs,  6.60  chains,  £12,376;  No.  5, 
1.40  chains.  £183;  No.  6,  1  mile,  6  furlongs,  0.60 
chains,   £15,069   : '. •. 57,270 

London  and  District  Electricity  Supply  (Mr.  G.  W. 
Humphreys,  engineer,  L.C.C.,  Me.ssrs.  Merz  & 
McLellan,  con.sulting  engineers).— Railway  siding 
(Work  6),  £2,944;  railway  siding  (Work  7)', 
£2.464 ;  works  other  than  railway  sidings, 
£270,100     ■ 275,600 

[■Lincoln  Corporation.— Provision  of  trolley  vehicles, 
£10.200;  electrical  equipment  of  trolley  vehicles, 
£5,.500;  omnibuses,  £10,800;  construction  of  tram- 
way shelter,  £2,300;  constnaction  of  buildings, 
and  purchase  of  plant  and  machinery  in  connec- 
'  tion  with  exten.sinn  of  electrical  genrn'iting  station. 
£43,0a>       71,800 


Telegraphs  at  the  Front -The  Timps  recently  published  a 

letter  from  an  officer  regardinfr  the  Field  Teleerraphe,  or  Signal 
Service,  as  it  is  now  known,  from  which  we  quote  the  following  : — 
"  Moat  of  the  important  towns  in  the  North  of  France,  and  also 
London  and  Paris,  are  in  direct  touch  with  General  Headquarters, 
These  are  called  the  main  lines  of  communication,  and  over  their 
wires  day  and  night  passes  a  continuous  flood  of  traffic  for  the 
hospital  bases,  ordnance,  remount  and  store  depots.  From  General 
Headquarters  radiate  wires  to  the  various  army  corps  headquarters, 
and  again,  each  army  has  its  communications  to  the  divisions, 
which,  further,  have  wires  right  up  to  the  brigades.  It  will  thus 
be  seen  that  in  the  space  of  a  few  minutes  the  War  Office  is  fully 
and  clearly  informed  of  what  is  going  on  in  the  firing  line.  In 
fact,  were  the  lines  joined  straight  through  it  would  be  possible 
to  hear  the  roar  of  artillery  and  the  bursting  of  shrapnel  in  St. 
Martin's-le-Grand. 

"As  the  tide  of  battle  turns  this  way  and  the  other,  and  head- 
quarters are  constantly  moving,  some  means  have  to  be  provided 
to  keep  in  constant  touch  with  General  Headquarters  during  the 
movement.  This  emergency  is  met  by  cable  detachments.  Each 
detachment  consists  of  two  cable  wagons,  which  usually  work  in 
conjunction  with  one  another,  one  section  laying  the  line  whilst 
the  other  remains  behind  to  reel  up  when  the  line  is  finished  with. 
A  division  is  ordered  to  move  quickly  to  a  more  tactical  position. 
The  end  of  the  cable  is  connected  with  the  permanent  line,  which 
communicates  to  Army  Headquarters,  and  the  cable  detachment 
moves  off  at  the  trot  ;  across  country,  along  roads,  through  villages, 
and  past  columns  of  troops,  the  white  and  blue  badge  of  the 
Signal  Service  clears  the  way.  Behind  the  wagon  rides  a  horse- 
man, who  deftly  lays  the  cable  in  the  ditches  and  hedges  out  of 
danger  from  heavy  transport  and  the  feet  of  tramping  infantry, 
with  the  aid  of  a  crookstick.  Other  horsemen  are  in  the  rear  tying 
back  and  making  the  line  safe.  On  the  box  of  the  wagon  sits  a 
telegraphist  who  is  constantly  in  touch  with  headquarters  as  the 
cable  runs  swiftly  out.  An  orderly  dashes  up  with  an  important 
message  :  the  wagon  is  stopped,  the  message  dispatched  and  on 
they  go  again. 

"  At  Le  Cateau  the  situation  was  so  desperate  that  signal  com- 
panies were  sent  to  the  trenches  to  assist  the  infantry  in  repelling 
a  heavy  attack.  For  this  piece  of  work  we  were  highly  compli- 
mented by  General  Smith-Dorrien,  who,  at  the  same  time,  ex- 
pressed his  great  satisfaction  at  the  way  in  which  his  communi- 
cations had  been  established  throughout  the  campaign. 

"  Telegraphists  are  often  left  on  duty  in  the  trenches  and  lonely 
farmhouses,  chateaux,  &c.,  close  to  the  firing  line,  and  I  leave  it 
to  your  imagination  to  picture  how  difficult  it  is  to  concentrate 
one's  mind  on  the  signalling  and  reception  of  important  messages 
while  the  air  is  filled  with   the   deafening  roar   of  artillery  and 

the  screaming  and  bursting  of  shells Wireless  telegraphy, 

of  course,  plays  an  important  part  in  this  war,  most  of  the  larger 
aeroplanes  being  equipped  with  apparatus,  by  which  means  they 
swiftly  communicate  important  observations  to  headquarters.  The 
Germans  also  make  elaborate  use  of  this  system." 

Board  of  Trade  Electrical  Exehangre  Meeting.— We  have 
referred  on  previous  occasions  tc  the  "  Exchange  Meetings " 
organised  by  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade  for  the  purpose  of  bringing  before  manufacturers  samples 
of  goods  manufactured  in  Germany,  and  placing  them  in  touch 
with  purchasers  of  such  products.  The  object  of  these  meetings 
is,  of  course,  to  assist  British  manufacturers  to  capture  trade  that 
has  hitherto  been  in  German  and  Austrian  hands,  and  last  week 
the  meeting  was  devoted  to  the  electrical  accessories  trade.  A 
collection  of  samples  had  been  got  together,  not,  perhaps,  imposing 
in  magnitude,  but  representing  a  great  variety  of  articles,  and  in 
the  aggregate  a  still  greater  volume  of  trade— for  a  single 
email  sample  may  stand  for  an  import  value  of  thousands  of 
pounds  per  annum.  The  samples  were  all  labelled  for  reference, 
and  many  of  them  bore  prices,  which  seemed  in  many  caeca 
absurdly  low.  It  would  be  exceedingly  interesting  to  set  alongside 
this  collection  a  similar  display  of  British-made  articles  with 
prices  attached  ;  this,  however,  though  enlightening  to  the  inexpert, 
would  be  superfluous  to  the  specialists  in  particular  branches, 
who  have  the  British  prices  at  their  fingers'  ends,  and  are  able 
to  effect  comparisons  without  such  aid.  While  many  of  the 
items  exhibited  were  of  the  character  commonly  understood  to  be 
implied  by  the  phrase  "  madein(;ermany,"  it  cannot  be  denied  that 
others  were  of  high-class  manufacture,  and  in  some  branches,  ench 
as  medical  apparatus,  glassware,  enamelled  iron  shades,  Ac,  the 
Germans  have  hitherto  had  it  all  their  own  way. 

There  was  a  great  variety  of  porcelain  parts,  fuse-blocks,  ceiling 
roses,  insulators  and  similar  accessorien,  which  appeared  to  be  of 
good  quality  and  finish.  Many  lampholders  and  other  brass  goods 
were  shown,  which  did  not  impress  us  favourably.  The  samples 
of  insulated  wires  and  cables  were  in  no  way  representative  of  the 
lar):e  imports  under  this  head.  Large  globes,  well  glasses,  orna- 
mental glass  shades,  and  opal  or  opalescent  glassware  made  a  much 
better  impression,  and  there  was  a  small  exhibit  of  arc  lamp 
carbons  which  stood  for  a  very  big  trade.  Specimens  of  wood 
pateras,  base-boards,  &c.,  also  probably  signified  a  great  deal  more 
than  might  appear,  as  large  quantities  of  woodwork  bare  been 
imported  from  the  Continent  in  the  past. 

Bell  pushes  and  presaels  and  small  bell  switches  were  shown  in 
a  variety  of  patterns  ;  many  of  these  were  of  poor  quality,  but 
some  had  handsome  cast  brass  covers.  A  few  electricity  meters 
and  small  volt  and  amperemeters,  small  motors,  magnetos  and  fane 
reminded  us  of  the  very  large  import  trade  in  these  items  :  near 
them  was  a  collection  of  electric  toys,  more  or  less  rnbbishy. 
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A  t^ime  switoh  made  by  ingeniously  modifying  a  common  alarm 
clock  was  noticed,  amongst  samples  of  air  blowers  for  hair  drying, 
electric  iron"  and  kettles,  motor-car  lamps  and  ignition  pings,  and 
one  neat  little  iron  in  a  leather  case  which  would  make  a  "  useful 
present "  to  a  lady.  Many  patterns  of  cheap  electric  bells  and 
indicators,  a  few  telephones  and  parts,  pocket  lamps  and  portable 
bull's-eye  lamps,  conclude  the  list — though  perhaps  by  no  means 
least  in  importance  as  representing  a  considerable  annual  value. 
It  will  be  noticed  that  in  many  instances  similar  articles  have 
long  been  manufactured  in  this  country,  and  the  only  question  in 
such  cases  is  how  to  get  down  to  the  German  prices  without  sacri- 
ficing quality  ;  in  other  instances,  pocket  lamps  and  glassware,  for 
example,  the  trade  has  been  almost  entirely  foreign,  and  strenuous 
efforts  are  being  made  by  British  iirms  to  fill  the  gaps. 

We  hope  that  the  result  of  the  efforts  of  the  Board  of  Trade 
will  be  the  development  of  new  manufactures  in  this  country  and 
the  extension  of  existing  businesses  ;  manufacturers  and  representa- 
tives of  wholesale  houses  who  were  not  able  to  be  present  need 
only  communicate  with  the  Commercial  Intelligence  Branch  of  the 
Board  in  order  to  obtain  the  fullest  possible  assistance  within  its 
power,  as  the  Board  is  anxious  to  leave  no  stone  unturned  to  pro- 
mote the  national  interests. 

We  extend  a  cordial  invitation  to  mannfactnrers  and  their 
representatives  to  send  us  any  observations  that  they  may  feel  able 
to  make  as  a  resnlt  of  their  inspection  of  the  exhibits.  The 
pnblication  of  the  views  of  experienced  minds  regarding  these 
articles  would,  we  feel,  be  most  valuable  to  the  British  electrical 
industrv  a*;  the  present  important  juncture  in  its  history. 

An  Urgent  Appeal  for  Assistance. — We  wish  to  appeal  to 
our  charitably  dispjsed  readers  on  behalf  of  a  very  deserving  couple 
who  are  in  sore  straits.  For  some  time  past  they  have  been  enabled 
to  keep  a  roof  over  their  heads  through  the  generosity  of  one  of 
the  electrical  benevolent  funds,  but  circnmstances  have  now  arisen 
which  make  assistance  of  other  kinds  necessary.  The  man.  who 
was  formerly  a  telegraph  instrument  inspector,  lost  his  eyesight 
some  years  ago.  and  all  he  can  do  is  to  earn  a  trifle  by  typewriting 
or  knitting.  His  wife  is  a  Swiss,  who  speaks  French  and  English 
well,  and  is  a  hard-working  woman  prepared  to  take  in  lodgers, 
£knd  80  keep  a  home  together.  Belgian  refugees  who  were 
with  them  have  returned  to  Belgium,  and  they  have  no  means 
of  meeting  rent  charges.  It  occurs  to  ns  that  there  may  be 
gome  of  our  readers  who  could  recommend  them  lodgers  (the  house 
is  described  as  a  pleasant  one  and  is  situated  in  Stockwell), 
or  who  would  be  prepared  to  place  with  them,  and  pay  the  charges 
for,  some  respectable  Belgian  refugees.  We  believe  the  latter 
conrse  will  commend  itself  as  an  excellent  way  of  "  killing  two 
birds  with  one  stone,"  as  the  doctor  said  when  he  visited  two 
patients  in  a  remote  neighbourhood.  We  shall  be  pleased  to  put 
any  reader  in  touch  with  the  parties  referred  to,  or  communi- 
cations may  be  addressed  to  Mr.  F.  B.  0.  Hawes,  of  the  Electrical 
Trades  Benevolent  Inatitotion  ('Phone  Xo.  :  Brixton  1833). 

Trade  Follows  Travel.— It  is  stated  that  the  sb.  Finland 
has  been  chartered  by  the  Fidelity  Trust  Co..  of  Baltimore,  and 
will  sail  on  January  27  th  for  a  cruise  completely  encircling  South 
America,  with  the  object  of  establishing  better  trade  relations 
between  U.S.A.  and  South  America.  The  Financial  Times  in  dis- 
cussing the  movement,  quotes  the  president  of  the  Xew  York 
Central  Line,  to  the  effect  that  "  trade  undoubtedly  follows  travel." 
He  speaks,  of  conrse,  as  a  railway  authority,  but  he  merely  says 
what  we  have  urged  upon  the  notice  of  British  manufacturers 
scores  of  times,  and  many  of  them  have  testified  to  its  absolute 
accuracy  in  recent  years,  as  they  have  experienced  better  business 
as  the  result  of  their  efforts.  There  will  undoubtedly  have  to  be 
mnch  more  of  the  most  capable  British  travelling  to  all  quarters 
of  the  globe  in  the  interests  of  our  industries  directly.  We  hope 
that  those  destined  to  fill  such  engagements  will  not  overlook  the 
necessity  for  being  prepared  with  linguistic  and  other  qualifica- 
tions in  good  time.  We,  of  course,  do  not  suggest  that  "  travel  " 
is  the  only  matter  of  mportanoe — there  are  many  others,  but  this 
is  one  of  the  things  that  will  be  needed,  whatever  developments 
take  place  in  general  trade  policy. 

An  Appeal. — The  Belgian  Chamber  of  Commerce  in  London 
(Incorporated),  24,  St.  Dunstan's  Buildings.  St.  Danstan's  Hill, 
E.G.,  appeals  to  British  manufacturers  and  merchants  for 
support.  Since  the  beginning  of  the  war  its  task  has  naturally 
become  much  more  arduous  than  in  previous  years.  After  the 
cessation  of  hostilities  the  Chamber  will  have  very  important 
duties  to  perform  in  helping  the  commerce  of  the  two  countries  by 
bringing  together  manufacturers  and  buyers  of  goods  and  in  many 
other  ways.  But  we  are  informed  that  the  Chamber  finds  great 
difiicnlties  in  carrying  out  its  duties  through  lack  of  funds,  as  the 
demand  has  been  greater  than  ever  before  and  Belgian  supporters 
are  unable  now  to  send  their  usual  remittances.  Applications  for 
membership  and  contributions  may  be  sent  to  the  general  secre- 
tary, Mr.  P.  Dorchy,  at  the  above  address. 

tierman  Tires.— At  a  recent  meeting  of  the  Halifax  Tramways 
and  Electricity  Committee  of  the  Halifax  Corporation,  Alderman 
Whitley  Thompson  directed  attention  to  a  charge  made  by  Liga 
Tires,  Ltd.,  of  £56  for  tires.  He  understood  that  this  was  a 
German  firm,  and,  therefore,  he  supposed  that  cheques  would  not 
be  issued  to  the  concern  until  after  the  conclusion  of  the  war. 
Aid.  Spencer  explained  that  Liga  Tires,  Ltd.,  was  a  London  firm 
which  existed  for  the  ciiculation  of  German  tires.  He  believed 
the  company  was  now  in  liquidation,  and,  as  the  Committee  had 
a  large  claim  against  the  firm,  the  cheques  would  not  be  handed 
over  to  the  liquidator  until  that  liability  had  been  met. 

Belfast  Electricians  and  National  Relief.— The  electrical 
department  of  Messrs.  Harland  i  Wolff,  ehipbuUderg,  Belfast,  is  well 
represented  in  the  list  of  oontributora  from  the  various  depart- 
ments to  the  National  Relief  Fund. 


Old  Briars  Wanted.— We  read  in  a  Scottish  newspaper  that 
the  Glasgow  tramways  Department  are  collecting  pipes  for  the 
soldiers  at  the  front  and  in  the  hospitals  abroad,  and  also  for  the 
men  of  the  Navy.  "Up  to  date  31,409  pipes  have  been  received, 
most  of  these  being  old  briars.  This  number  is  very  small  com- 
pared with  the  number  required,  as,  in  many  instances,  one  pipe 
has  to  satisfy  many  smokers.  The  tramways  staff  are  still  pre- 
pared to  receive  at  46,  Bath  Street.  Glasgow,  any  pipes,  and  have 
tfapm  thoroughly  cleaned  and  dispatched  to  the  front." 

Oldbam  Tramway  Contracts.— The  Town  Clerk  of  Oldham 
has  informed  the  Tramways  Committee  that  the  High  Court,  on  the 
hearing  of  a  test  case  for  the  recovery  of  the  price  of  goods  sold 
and  delivered,  has  held  that  the  plaintiff  company  incorporated  in 
Eigland  was  entitled  to  recover  payment,  although  the  sharts 
were  mainly  held  by  alien  enemies.  He  added  that  he  had  settled 
the  action  of  the  Polack  Tyre  Co.  by  payment  of  the  debt  without 
costs.  The  Tramways  Committee  has  approved  this  action,  and  has 
instructed  the  borough  treasurer  to  pay  the  accounts  due  to  the 
Tudor  Accumulator  Co.,  Ltd.,  Dukinfield,  which  had  been  held 
over. 

Relief  Allowances  to  Municipal  Employes.— The  Rochdale 
Tramways  Committee  has  been  considering  the  case  of  a  man  who 
in  June  last  was  allowed  to  go  on  the  tramcars  to  learn  the  duties 
of  a  conductor  ;  he  was  not  actually  employed  and  receiving  wages 
when  the  war  broke  out,  nor  for  some  time  after.  Now  he  has 
joined  the  Colours,  and  the  question  the  Committee  has  had  to 
decide  is  as  to  whether  he  is  entitled  to  the  half-pay  granted  to 
men  enlisting  who  were  on  the  staff  when  war  brnke  out.  By  a 
majority  of  one,  it  has  been  held  that  he  is  entitled  to  the  half- 
pay. 

Cable  Manufacturing  at  Periyale.- At  the  meeting  of  the 
Greenford  District  Council  last  week,  Mr.  L .  Roberts  wanted  to 
know  whether  the  firm  of  Messrs.  Geipel  &  Co.,  whose  plans  for  the 
erection  of  works  at  Perivale  had  been  recently  passed  by  the 
Council,  was  a  German  one.  He  understood  that  before  the  war 
the  firm  got  its  cables  from  Germany,  but  the  intention  now  was 
to  manufacture  them  at  Perivale.  The  surveyor  replied  that  the 
head  of  the  original  firm  was  naturalised  in  1848.  That  gentleman 
was  now  dead,  but  he  (the  speaker)  had  made  inquiries  and  wa^ 
of  opinion  that  the  firm  was  "  all  right."  Ultimately  it  was  agreed 
to  enter  a  minute  to  the  (Sect  that  Mr.  Roberts  had  raised  a 
question  on  Messrs.  Geipel's  plans,  and  that  the  chairman  had  rnled 
the  matter  out  of  order. 

Trade  with  Australia. — The  Agent-General  for  New  Sonth 
Wales  (123-5,  Cannon  Street,  E.C.)  published  the  follnwing 
advertisement  in  the  Times  the  other  day  : — "  Notice  to  British 
firms.  Manufacturers  and  others  wishing  to  extend  their  business 
in  New  South  Wales  are  invited  to  make  known  their  wishes  to  the 
undersigned,  from  whom  forms  for  the  purpose  can  be  obtained, 
and  to  whom  all  communications  should  be  addressed.  The 
forme  when  received  will  be  sent  to  Sydney,  where  proper 
inquiries  will  be  made  as  to  the  openings  for  placing  the  manu- 
factures in  which  applicants  are  interested,  and  the  result  will  be 
ma'le  known  to  inquirers. " 

The  Council  of  the  Sydney  Chamber  of  Commerce  has  appointed 
a  Sab-Committee  to  consider  the  practioableness  of  inaugurating 
a  movement  to  take  advantage  of  the  suspension  of  trade  with 
the  enemy  countries,  and  to  develop  such  trade  within  the  Empire 
and  with  the  other  allied  nations. 

Rawtenstall  Employes   witli    tlie  Colours.— Nearly  40  per 

cent,  of  the  staff,  at  the  Rawtenstall  Corporation  electricity  works 
and  about  25  per  cent,  of  the  tramwaymen  have  joined  the  Colours. 

Personal. — Mr.  Frank  P.  Laoey,  consulting  engineer,  has  been 
given  a  temporary  commission  in  the  Royal  Garrison  Artillery, 
and  the  Infirmary  Committee  of  the  Salford  Board  of  Guardians 
has  decided  to  accede  to  a  request  by  him  that  on  the  termination 
of  the  war  he  shall  be  retained  as  electrical  adviser. 

Mr.  R.  H.  Klein,  hon.  sec.  of  the  Wireless  Society  of  London, 
although  having  a  name  with  a  somewhat  Germanic  sound,  is  a 
Belgian  and  a  naturalised  British  subject.  He  is  a  Licenciate  in 
Consular  Sciences  of  Antwerp. 

Mr.  M.  C.  Shepherd's  friends  will  be  interested  to  know  that 
he  is  Corporal  Instructor  in  the  14th  (Service)  Battalion  of  the 
Rifie  Brigade,  in  training  at  Southend-on-Sea.  Mr.  Shepherd  has 
long  been  an  energetic  supporter  of  National  Service,  and  a  pro- 
moter of  the  National  R  jserve,  and  has  evidently  seized  the  oppor- 
tunity of  bearing  his  share  of  the  burden.  Business  will  be  carried 
on  as  usual  in  hie  absence. 

Col.  H.  S.  Holt,  a  former  partner  of  Mr.  James  Swinburne,  in 
Swinburne  i*c  Co.,  has  been  gazetted  major  in  the  Expeditionary 
Force,  and  has  left  for  the  front.  He  is  attached  to  the  Royal 
Flying  Corps,  for  the  purpose  of  instructing  them  in  the  fitting 
and  use  of  his  reconnoitring  parachutes  and  other  inventions. 

Mr.  John  Ridley,  who  was  amongst  the  survivors  of  the 
Formidable  disaster,  was  the  ship's  chief  electrician,  and  was  for- 
merly on  the  staff  at  the  electricity  works  at  Carlisle,  where  his 
home  is.  He  entered  the  Navy  about  eight  years  agi,  and  prior  to 
his  transfer  to  the  Formidable  was  on  the  H.M.S.  Commonwealth. 
Before  he  was  rescued  he  was  21  hours  in  an  open  boat.  He  is 
safe  and  well  at  Lyme  Regis. 

Mr.  A.  H.  Campling,  son  of  Mr,  Frederick  Campling,  managing 
director  of  Messrs.  Josline,  Ltd.,  electrical  engineers,  Cilchester, 
has  been  gazetted  second  lieutenant  in  the  12  ch  Service  Battalion 
Essex  Regiment.  Mr.  Campling  has  for  several  months  been  serv- 
ing at  Epsom  with  the  Public  Schools  and  Universities  Corps. 

It  is  stated  that  Private  Lonsdale's  death  sentence  has  been  com- 
muted by  the  Court  of  Appeal  to  one  of  20  years'  imprisonment, 
but  it  is  understood  that  he  will  be  released  with  the  other  British 
prisoners  at  the  end  of  the  war, 
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The  Electrical  Engineering  and  Equipment  Co.,  Ltd.,  inform  ue 
that  they  have  three  directore— Mr.  Biwlby,  Mr.  Hiegins  and  Mr. 
Leven.  Mr.  Bowlby'B  son  is  a  captain  in  the  Norfolk  Regiment, 
and  has  been  missing  for  three  months  ;  Mr.  Higgins  is  a  captain, 
and  has  been  at  the  Front  for  some  time,  whilst  Mr.  Liven's  two 
sons  are  both  in  the  Army,  the  yonnger  one.  Lieutenant  Charles 
Leven,  having  recently  been  invalided  home.  In  addition,  there 
are  also  a  number  of  members  of  the  staff  serving  in  the  Army. 

Mr.  S.  W.  Carty  has  just  resigned  his  position  as  overhead 
superintendent  to  the  Liverpool  Corporation  tramways  depart- 
ment, and  has  obtained  a  commission  as  a  lieutenant  in  the  Army 
Service  Corps  Motor  Traction  Department,  where  his  duties  are  to 
control  the  workshop  units  attached  to  the  anti-aircraft  guns.  Mr. 
Carty  held  a  similar  position  with  the  Newcastle  Corporation  before 
going  to  Liverpool,  and  in  both  cities  he  has  been  secretary  to  the 
local  Automobile  Clubs. 

Roll  of  Honour. — Private  W.  Macdonald,  of  the  Mechanical 
Army  Service  Corps,  Highland  Division  (T.F.),  has  died  at  Bedford, 
aged  20.  He  was  employed  as  an  apprentice  electrical  engineer 
with  Messrs.  Millar  Bros.,  Aberdeen. 

Mr.  Joseph  Dunn,  who  was  for  some  years  employed  as  a  con- 
ductor on  the  Salford  Corporation  tramcars,  has  been  killed  in 
action. 


BUSINESS  NOTES. 


Consular  IVotes.— BAGDAD.— In  his  report  for  1913 
on  the  trade  of  Bagdad,  the  British  Consul- General  gives  the  total 
value  of  machinery  imported  as  £169,000,  of  which  £10fi,000 
came  from  the  United  Kingdom.  This  represents  a  total  increase 
of  62  per  cent,  over  the  value  during  the  previous  year,  the 
advance  being  partly  due  to  the  inclusion  of  some  railway  con- 
struction material.  Nevertheless,  there  has  no  doubt  been  a  real 
and  substantial  improvement.  As  in  preceding  years,  the  bulk  of 
the  machinery,  consisting  of  irrigation  plant,  was  of  British 
manufacture. 

KOBE. — According  to  the  British  Consular  representative,  there 
was  a  large  increase  in  machinery  imported  at  Kobe  during  191.^, 
the  total  being  approximately  £380,000  more  than  in  1912.  This 
item  forms,  he  says,  one  of  the  most  satisfactory  features  in  the 
import  returns,  and  is,  moreover,  one  that  must  eventually  increase 
in  value  as  industrial  development  progresses,  though  the  existing 
depression  in  trade,  and  other  causes,  wUl  probably  prevent  any 
notable  advance  in  the  immediate  future.  There  is  no  doubt  that 
the  Japanese  spinning  industry  has  a  bright  prospect  before  it, 
and  that  the  fast-growing  markets  in  China  and  Corea  wUl  be  the 
cause  of  still  further  additions  to  machinery  importation. 

As  regards  electric  motors,  alternators,  &o.,  the  main  part  of  the 
business  was  divided  about  equally  between  the  United  Kingdom, 
United  States,  and  Germany.  The  completion  of  the  Ujikawa 
hydroelectric  works  has  to  some  extent  increased  the  demand  for 
motors  for  running  small  power  plants.  The  construction  of 
electric  railway  systems  continues,  but  most  of  the  orders  for 
equipment  appear  to  have  gone  to  the  United  States  and 
Germany. 

Dissolntions  and  Liquidations. — The  Electro  Steel 

FOUNDBIES,  Ltd.,  Booth  Street,  Darlaston. — Under  a  compulsory 
winding  up  order  made  against  this  company,  the  statutory  first 
meetings  of  the  creditors  and  shareholders  were  held  on  January 
8th,  at  the  Carey  Street  ofBces  of  the  Board  of  Trade,  Lincoln's 
Inn,  W.C,  Mr.  H.  E.  Burgess,  Official  Receiver,  presiding.  The 
petition  to  wind  up  was  lodged  by  Messrs.  Tunbridge  *c  Co., 
solicitors,  Birmingham,  on  behalf  of  Mr.  Alfred  Ernest  Owen, 
The  Lawn,  Streetley,  near  Sutton  Coldfield.  A  statement  of  affairs 
was  presented  showing  liabilities  £3,200,  assets  valued  at  £5,000, 
representing  unpaid  calls  on  shares  £7,500,  and  as  regards 
oontributories,  a  deficiency  of  £.^,200. 

The  company  was  incorporated  as  a  private  company  in  June 
last  with  a  nominal  capital  of  £45,000  to  carry  on  the  buoiness  of 
iron,  steel  and  brass- founders,  casters,  moulders,  and  metal- 
workers, the  object  being  to  work  a  particular  electrical  process  of 
steel  manufacture  which  had  been  enccessfuUy  worked  in  Germany. 
The  promoters  were  Mr.  Francois  Victor  Bernand,  electrical 
engineer,  of  Houldsworth  Wood,  who  was  to  act  as  managing 
director  for  six  years,  at  a  salary  of  £500  per  annum,  and  Mr. 
Alfred  Ernest  Owen,  the  petitioner.  The  issued  capital  was 
£30,000,  the  whole  of  which  was  subscribed  for  in  cash  and  called 
up  to  the  extent  of  5s.  per  £1  share.  An  agreement  was  entered 
into  on  July  22nd,  1914,  between  the  Rheinisohe  Eleotrostahl 
Werke,  of  Bonn,  on  the  Rhine,  Mr.  Owen,  and  the  company, 
whereby  the  German  Co.  agreed  to  supply  instructions  and  drawings 
for  laying  down  plant  for  the  manufacture  by  a  special  process  of 
electric  steel  castings  ;  to  supply  certain  Eleotrostahl  furnaces,  and 
to  apply  for  the  allotment  of  £10,000  shares  in  the  company. 
Mr.  Owen  being  the  proprietor  of  land  at  Darlaston  agreed  to  sell 
a  certain  part  thereof  to  the  company  and  to  apply  for  the  allotment 
of  £20,000  shares,  which  were  issued  as  to  £  17,000  to  Mr.  Owen  and 
£3,000  to  Mr.  Bernand.  The  outbreak  of  hostilities  made  it  impossible 
for  the  German  Co.  to  carry  out  the  agreement,  and  the  company 
is  unable  to  enforce  payment  of  the  call  upon  them  in  respect  of 
the  £10,000  shares.  Mr.  Bernand  issued  a  writ  against  the  company 
for  salary  as  managing  director,  and  proceeded  to  judgment, 
whereupon  Mr.  Owen  took  the  necessary  steps  to  protect  himself, 
and  presented  the  petition  to  wind  up  the  company.     The  failure 


ia  attributed  by  its  officials  to  the  European  oriBis,  whereby  the 
persons  connected  with  the  German  Co.  became  alien  enemies,  which 
prevented  the  objects  of  the  flotation  being  carried  into  effect. 
The  Chairman  remarked  that  this  was  essentially  a  case  for  the 
parties  to  come  to  an  amicable  settlement,  seeing  that  the  general 
public  were  not  involved  in  the  proceedings,  and  he  counselled  a 
friendly  meeting,  at  which,  if  necessary,  he  would  give  them  any 
advice  or  assistance.  Mr.  Owen  and  Mr.  Bernand  appeared  to 
endorse  that  view,  and  by  general  consent  the  liquidation  was  left 
in  the  hands  of  the  Official  receiver. 

The  Gbnbeal  Electrolytio  Parent  Co.,  Ltd.— This  company 
is  winding  up  voluntarily  with  Mr.  J.  Barron,  of  Middlewich,  as 
liquidator.     A  meeting  of  creditors  was  held  on  January  14th. 

The  Dby  Gas  Electric  Fibe  E.xtinguisheb  Co.,  Ltd.— A 
meeting  will  ba  held  on  February  11th,  at  109,  Colmore  Row, 
Birmingham,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  H.  Keeling. 

Gbindell  Matthews  Wireless  Telephone  Syndicate,  Ltd. 
—Liquidator  (Mr.  H.  Woodbum-Kirby  Bassishaw  House,  Basing- 
hall  Street,  E.C.")  released  December  16th,  1914. 

Messes.  W.  J.  Clent  and  J.  R.  Halliwell,  flash  lamp  battery 
makers  and  commission  agents,  19  a,  Corporation  Street,  Manchester, 
who  have  traded  as  W.  J.  Clent  &  Co.,  have  dissolved  partnership. 
Mr.  Halliwell  is  continuing  the  business  u?^der  the  style  of 
HaUiweU  &  Co. 

Sendinff   Receipts  on    .4ccount.  —  In   the    City  of 

London  Court,  on  Thursday  last  week,  before  Judge  Rentoul,  K.C., 
in  the  case  of  Minchin  r.  Strauss,  plaintiff,  Mr.  W.  S.  Minohln,  20, 
Hanover  Square,  claimed  £8  2s.  6d.  against  the  defendant,  Mr. 
Julius  Strauss,  32,  Seething  Lane,  for  the  balance  of  £40  for  trade 
goods  supplied.  Mr.  Woodgate  appeared  for  the  plaintiff,  Mr. 
Beechoroft  for  the  defendant.  Mr.  Woodgate  said  that  defendant 
disputed  that  goods  to  the  amount , of  £40  had  been  supplied  or 
work  done  and' sent  the  plaintiff  a  cheque  for  £32  Is.  lid.  "in 
full  settlement  of  account."  Plaintiff  accepted  the  cheque, 
waited  until  it  was  cleared,  and  then  wrote  and  said  he  did  not 
accept  the  condition  on  the  cheque,  giving  a  receipt  "  on  account."- 
Mr.  Beechoroft  said  there  was  a  honn  fide  dispute  about  the  balajice 
deducted,  but  defendant  would  not  go  into  that  now,  as  the  time 
and  trouble  involved  would  be  out  of  all  proportion  to  the  amount 
at  stake.  They  had  had  three  different  accounts  from  the  plaintiff. 
Plaintiff  could  not  retain  the  cheque,  pay  it  in,  and  then  say  he 
would  not  accept  the  condition  attached  to  it.  Plaintiff  gave  no 
opportunity  to  the  defendant  to  withdraw  his  cheque  when  he 
said  he  would  not  accept  the  condition.  A  cheque  was  not 
money,  but  a  negotiable  instrument  tor  money.  If  a  man  did  not 
accept  the  condition  the  only  honest  course  was  to  give  the 
defendant  a  chance  to  take  back  his  cheque.— Judge  Rentoul 
agreed  that  that  would  have  been  better,  but  plaintiff  would  have 
been  out  of  the  bulk  of  his  money  for  some  months  if  he  had  done 
that.— Mr.  Woodgate  urged  that  plaintiff  was  quite  within  his 
rights  and  within  the  legal  decisions.— Judge  Rentoul  agreed  and 
found  for  the  plaintiff,  with  costs. 

Cataloffues  and  Lists.— The  Sra  Electrical  Co.,  Ltd., 

118- 120,  Charing  Cross  Road,  London,  W.C— Two  booklets :  No.  264, 
a  12-page  pocket  pamphlet,  in  which  are  illustrations  and  prices 
of  a  new  range  of  "Electric  Cooking  Apparatus  de  Luxe," 
especially  for  table  use  (kettles,  water- heaters,  grill,  toaster, 
boiling-ring  and  irons) ;  and  No.  263,  which  is  an  8-page  priced 
publication  showing  a  number  of  their  registered  designs  of 
British-made  fittings  for  half-watt  lamps,  the  majority  with 
opalescent  globes,  but  two  with  Holophane  glassware. 

Messrs.  Marpi.es  ,t  Leach,  26-30,  Artillery  Lane,  London,  E.G. 
—Eight-page  stock  lisc  of  o.o.  and  A.c.  motors,  dynamos  and  port- 
able electric  tools  in  London  ready  for  delivery. 

Messrs.  Electric  Installations,  Ltd.,  27  and  28,  Martins 
Lane,  Cannon  Street,  London,  E.G.- "Folder  relating  to  intercom- 
munication telephones  for  business  premises,  and  a  list  of  installa- 
tions supplied  by  the  firm.  t.        u,  .. 

Messrs.  J.  H.  Holmes  &  Co.,  Newcastle-on-Tyne.- Pamphlet 
No.  3"  gives  particulars,  prices,  code-words,  *c.,  for  ironolad  oil- 
bresk  switchgear  for  mining  and  su,b-station  work. 

Mkssrs.  a.  p.  Lundbebo  &  Sons,  477  to  489,  Liverpool  Road, 
London,  N.— Ten-page  pamphlet  (No.  S  24),  containing  very  full 
and  illustrated  matter  relating  to  their  various  types  of  ceiling  roses 
— "Biflex,"  "Detachable,"  "Triflex,"  "Quadruflex,  "Multiflex," 
and  "  M.I.P."     Prices  are  stated,  and  examples  of  their  unes  given. 

The  Edison  &  Swan  United  Electric  Lioht  Co.,  Ltd.,  of 
Ponder's  End.,  have  prepared  some  most  artistic  and  effective 
transparencies  for  fixing  to  their  customers'  windows,  show-oases, 
,to..  In  all  parts  of  the  country.  Reproduction  here  would  hardly 
do  it  justice— it  requires  to  be  seen  printed  in  colonr — but  for  the 
purpose  for  which  it  is  intended  it  must  be  an  excellent  advertising 
agent  for  Royal  Ediswan  drawn-wire  lamps. 

The  Gk.seral  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.C.— Leaflet  No.  H  1.882  gives  sjme  particulars  of  the 
"County  "  half- watt  lantern  with  Holophane  globe. 

Bankruiitcy  IM'oceedina'S.- S.  Buookes  (The  Nether- 
ton  Tube  Fitrings  Co.),  tube  fittings  manufacturer,  Netherton, 
Dudley).— Discharge  suspended   for  two  years,  on   December  8th, 

1914. 

Gkorce  Edward  IIipkins,  electrical  engineer,  II,  Bath  Street, 
Dudley,  appeared  at  the  Dudley  County  Court  last  week  for  his 
public  examination  in  bankruptcy.  The  liabilities  were  set  down 
at  £510,  and  the  deficiency  at  £3.S6.  Debtor  attributed  his 
failure  to  "  loss  on  picture  palaces,  loss  on  trading  through  the  war, 
law  costs,  and  interest  on  borrowed  money."  The  examination  was 
subsequently  adjourned  to  close 
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Book  Xotices. — The  EJertrkal  Engineer's  Diary  for 
1915.  Edited  by  .T.  H.  Johnson.  London  :  S.  DaviB  &  Co.  Price 
3g.  6(3. — Whilst  the  bulkier  portion  of  this  volnme  is  certainly  a 
diary,  interleaved  with  blotting  paper,  the  remainder  is  a  reference 
book  containingr  a  mass  of  useful  information  with  regard  to  elec- 
tricity supply  and  electric  ligrhting-,  heatingr,  cookinp.  and  power. 
In  addition  to  a  collection  of  tables  and  data  of  general  application, 
and  the  principal  sets  of  oflBcial  rcerulations,  there  are  sections 
dealing-  with  power  station  plant  and  management,  illumination, 
and  domestic  uses  of  electricity,  and  a  valuable  set  of  tables  on  the 
power  required  for  a  great  many  industrial  applications  of  elec- 
trical energy.  A  list  of  London  streets  in  which  electric  mains 
are  laid  forms  a  unique  feature  of  this  publication,  and  a  list  of 
electricity  supply  authorities  in  the  United  Kingdom  is  included. 
Altogether  it  is  a  very  creditable  production,  and  should  prove 
useful  to  a  wide  range  of  electrical  men. 

Magnets  and  Electric  Currents.  By  J.  A.  Fleming,  F.R.S, 
London :  E.  &  F.  N.  Spon.  Price  38.  6d.  net. — It  is  generally 
reckoned  that  electrical  books  are  obsolete  when  they  are,  say,  10 
years  old,  owing  to  the  rapid  march  of  progress  ;  happy,  therefore, 
are  the  publishers,  and  proud  should  be  the  author  of  one  which, 
first  published  17  years  ago,  can  now  be  re- issued  apparently 
without  the  least  alteration  except  in  the  preface  and  the  title- 
page.  In  passing,  we  may  point  out  that  in  both  places  it  is 
referred  to  as  the  third  edition  ;  this  is  hardly  correct,  as  it  is. 
strictly  speaking,  only  the  third  impression.  Prof.  Fleming  states, 
in  explanation  of  the  absence  of  change,  that  the  book  "  deals 
with  the  fundamental  and  elementary  principles  on  which 
Electrical  Engineering  is  based,  and  these  are  not  subject 
to  variation "  ;  this  is  true  in  the  main,  but  it  is  not 
advisable  to  go  too  far  along  these  lines.  For  instance, 
nomenclature  changes,  and  we  do  not  now  speak  of  'micro- 
metres,"  but  microns,  nor  are  the  abbreviations  grm.  and 
kgr.  recognised  ;  the  weber  as  the  unit  of  magnetic  flux  is  not  in 
general  use,  and  the  accepted  value  of  the  British  thermal  unit  is 
not  77;>,  but  778  ft.  lb.  The  "  modern  two-pole  dynamo  "  illus- 
trated on  p.  349  was  modern  17  years  ago,  but,  like  most  of  the 
commercial  apparatus  illustrated,  it  is  now  ancient.  We  praised 
this  book  when  we  reviewed  it  in  18'JS  ;  and — it  was  a  good  book. 

The  Kinematograph  Year-Book,  Diary  and  Directory  tor  1915 
(London  :  Eineniatoffrapli  and  Lantern  Weelelij')  is  an  interesting 
and  useful  volume,  which,  by  its  bulk,  affords  some  indication 
of  the  extraordinary  development  of  the  new  industry  which 
has  so  quickly  established  itself  amongst  us  ;  the  directory  alone 
occupies  100  pages,  and  includes  particulars  of  the  systems  and 
voltages  of  electricity  supply  throughout  the  United  Kingdom. 
Moreover,  this  is  only  the  second  issue  of  the  year-book — yet  it 
contains  a  mass  of  information  on  all  matters  connected  with 
the  picture  play  that  does  great  credit  to  the  producers.  The 
industry  may  justly  claim  to  be  inseparably  associated  with  elec- 
tricity supply,  seeing  that  the  electric  arc  is  almost  invariably 
used  as  the  source  of  light,  and  the  theatres  are  usually  electric- 
ally lighted  ;  we  are  therefore  interested  in  its  prosperity,  which 
may  be  gauged  by  the  fact  that  during  1914  500  new  companies 
were  registered  and  300  new  theatres  were  opened  in  Great  Britain. 
A  large  number  of  the  establishments  are  called  "Electric 
Theatres."  The  year-book  contains  a  note  concerning  new  electric 
lamps,  and  we  regret  to  notice  that  the  invention  of  the  half-watt 
lamp  is  ascribed  to  Germany  ;  this  is  wholly  erroneous,  the  lamp 
having  been  developed  entirely  in  the  United  States.  The  early 
work  of  Mr.  R.  W.  Paul,  the  pioneer  of  the  kinetoscope  in  this 
country,  as  well  as  of  the  kinematograph,  is  described,  and  the 
book  is  illustrated  with  numerous  excellent  half-tones  from  films, 
admiring  which  has  prevented  us  from  making  further  notes  on 
the  literary  contents. 

^'illing's  Pres.^  Guide  for  191.5  has  made  its  appearance.  It  is 
published  at  the  popular  price  of  one  shilling,  at  125,  Strand,  W.C. 
On  the  whole,  it  is  a  very  serviceable  directory,  but  it  ought  to 
be  more  accurate  in  its  entry,  in  "  Jletropolitan  Newspapers " 
section,  relating  to  the  date  of  an  electrical  contemporary's  birth. 

"  How  to  Pay  for  the  War."  By  Wilfrid  Stokes.— London  : 
British  Engineers'  Association.     r,d. 

"  Proceeding-^  of  the  Physical  Society  of  London."  Vol.  XXVII, 
Part  1.  December,  1914.  London  :  The  Electrician  Printing  and 
Publishing  Co. 

"  Science  Abstracts."  Sections  A  and  B.  Vol.  XVII,  Part  12. 
December  30th,  1914.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  6d! 
each  net. 

Trade    Innoancemeut.  —  Messrs.   Mossay  &   Co., 

Ltd.,  have  removed  from  Horseferry  Road  to  Qaeen  Anne's 
Chambers,  Westminster,  where  they  are  continuing  their 
engineering  business.  As  already  announced,  they  have  made 
arrangements  with  Messrs.  Rinsomes,  Sims  &  Jefferies,  Ltd..  of 
Ipswich,  for  the  manufacture  to  their  designs,  of  electrically- 
driven  vehicles.  Under  these  arrangements  Messrs.  Mossiy  are 
also  acting  as  selling  agents  for  these  vehicles  in  the  United 
Kingdom,  and  aU  inquiries  relating  thereto  should  be  addressed  to 
them.  The  first  series  of  chassis  is  already  in  hand,  and  early 
deliveries  can  be  given. 

Canada.— The  Times  states  that  an  important  new  steel 
plant,  owned  by  the  Armstrong,  Whitworth  Co.,  of  Canada,  Ltd., 
18  now  in  operation  at  LongueuU,  opposite  Montreal,  in  the  Pro- 
vmce  of  Qaebec.  About  200  workmen  will  be  employed  at  the 
outset,  under  the  supervision  of  experts  from  British  works.  For 
the  present  the  company  will  confine  its  operations  to  the  manu- 
facture of  high-grada  cruoIbU  iteel  for  machine  tools, 


Private  Arraiiffeiiieuts. — Eedglo,  Ltd.,  647,  Eoyal 

Liver  Buildings,  Pier  Head,  Liverpool,  and  3^,  Great  Ancoats 
Street,  Manchester,  electrical  stove  manufacturers. — Pursuant  to 
Sec.  18S  of  the  Companies'  (Consolidation)  Act,  1908.  a  meeting 
of  the  creditors  herein  was  held  at  Liverpool  last  week,  when  a 
statement  of  affairs  was  presented  showing  liabilities  amounting  to 
£548  and  net  assets  estimated  to  realise  £599,  the  estate  disclosing 
an  apparent  surplus.  It  was  reported  that  the  company  was 
formed  18  months  ago.  with  a  capital  of  nearly  £1,000.  The 
trading  up  to  the  present  time  amounted  approximately  to  £855, 
while  the  sales  of  patents  amounted  to  £1,500.  It  was  explained 
that  the  greater  portion  of  the  loss  was  owing  to  the  initial 
expenses  in  the  formation  of  the  concern.  The  patentee,  Mr. 
Martin,  was  at  present  on  active  service,  and  the  business  was 
being  conducted  by  the  liquidators,  Mr.  Ernest  J.  Walker,  of 
Messrs.  Lloyd  Walker  ..t  Evans,  and  Mr.  P.  Hutchinson,  a  creditor. 
Mr.  Hutchinson  stated  that  he  had  several  purchasers  in  view 
for  the  patents,  and  it  was  hoped  that  ultimately  the  creditors 
would  receive  20s.  in  the  £.  It  was  decided  that  the  matter 
should  be  left  in  the  hands  of  the  joint  liquidators.  The  following 
are  creditors  : — 


Hutchinson,  P. 
Lloyd  Walker  &  Evans 
Winfane  Art  Metal  Co. 
Simpson,  North  &  Co. 


£332  Evans,  E.  W £17 

21  Peyton  A  Peyton,  Ltd 17 

20  Tyreman,  W.  H.  18 

22  Drinman  &  Cooper       . .        . .  IS 


Forei»'ii  Electrical   Trade  in  1014. — The  Chamber 

of  Commerce  Journal,  in  the  course  of  its  trade  review  for  last 
year,  gives  the  following  figures  showing  the  course  of  the  export 
and  import  trade  in  electrical  goods  for  the  eleven  months  ended 
November  30th,  1913  and  1914  :— 

Exports. 
Electrical    goods   and    apparatus 
(other    than     machinery     and 
uninsulated  wire) —  1913.  1914. 

British         £5,058  207         £2,833,330 

Foreign       220,719  176,670 

Electrical  Machinery — 

British        ...       24,873  tons.    -     23,679  tons. 

£2.076,092         £2.040.578 

Foreign       ...  711  tons.  ■        4iil  tons. 

£86,495  £63,195 

Imports. 
Electrical  goods    and    apparatus 
(other    than    machinery     and 

uninsulated  wire)         £1,431,771         £1,152,017 

Electrical  machinery       1,223,501  1,353,851 

„  „  10,433  tons.         11,178  tons. 

Trade  Opening's  in  Bueuos  Ayres. — With  a  view  to 

increasing  Italian  exports  to  Buenos  Ayres.  the  Italian  Chamber 
of  Commerce  in  that  city  has  instituted  an  inquiry,  and  formulates 
the  following  list  of  articles  for  which  there  is  a  demand  in  the 
Argentine  market  : — Electric  motors,  dynamos,  explosion  engines 
required  in  electric  stations,  accumulators,  malleable  steel  and  iron 
tubes  for  internal  wiring,  with  accessories,  metal-filament  lamps, 
and  armatures  for  same,  220  and  240-volt  current-breakers,  and 
general  accessories  for  electric  installations.  The  requisites  for 
successful  sales  are  :  moderate  price,  a-sthetic  appearance,  judicious 
advertising,  choice  of  expert  representatives  having  good  clienteles 
and  of  good  repute,  having  a  knowledge  of  where  to  grant  facilities 
for  payment.  The  factors  which  have  worked  against  foreign,  and 
particularly  Italian  trade,  have  been  lack  of  discernment  in  the  choice 
of  agents,  smallness  of  the  means  placed  at  the  agents'  disposal,  lack 
of  initiative  in  the  agent,  and  oftentimes  lack  of  knowledge  of  the 
branch  of  goods  handled,  at  times  also  too  little  liberty  and  too 
exacting  contracts,  too  much  exigence  on  the  part  of  manufacturers 
and  absence  of  facilities  for  payment.  Packing  and  forwarding 
are  governed  by  the  article  and  the  transport  convenience  avail- 
able, and  also  the  Customs  regulations,  which  in  some  cases  are 
fixed  by  weight  and  in  others  by  number.  Packing  itself  should 
be  the  object  of  special  study,  as  upon  it  depends  the  good  condi- 
tion of  the  articles  on  arrival,  and  therefore  of  the  higher  or  lower 
scale  of  cost.  The  conditions  of  payment  usually  exacted  by 
German  houses  is  90  to  ISO  days  in  shipping  documents,  paid  by 
bills  drawn  on  German  branch  banks,  without  interest.  As  the 
effect  of  the  war  will  be  to  paralyse  for  an  indeterimate  period  the 
industry  of  many  cormtries,  and  especially  *f  Germany  and 
Austria,  the  former  hitherto  enjoying  a  large  share  of  Argentine 
trade,  tlie  present  time  affords  an  excellent  opportunity  for  other 
countries  to  forward  their  goods  and  secure  a  footing  in  the 
progressive  Argentine  market. 

Australian  Tarifls. — Various  representations  were  made 
to  the  Inter-State  Commission  in  Melbourne  recently  for  altera- 
tions in  the  tariff  with  respect  to  electrical  apparatus.  Mr.  W.  J. 
Mountain,  secretary  to  the  Melbourne  Electric  Supply  Co.,  applied 
for  a  reduction  of  the  duty  on  electrical  incandescent  lamps.  These 
lamps  (he  said)  were  not  made  in  Australia,  though  they  provided 
the  most  hygienic  light.  The  duty  on  them  hindered  their  sale. 
Mr.  F.  W.  Clements,  chief  engineer  to  the  Melbourne  Electric 
Supply  Co.,  asked  for  a  reduction  of  the  duty  on  electric  generators 
for  direct  coupling  to  steam  turbines.  Mr.  James  Wilson,  manager 
of  the  British  General  Electric  Co.,  Sydney,  asked  for  a  British 
preferential  tariff  of  10  per  cent,  on  certain  electrical  appliances. 
There  had  been  very  serious  competition  to  contend  with  (he  said) 
from  America  and  Continental  manufactures.  Continental  tnann- 
faoturers  did  not  supply  goods  nearly  up  to  the  British  standard, — 
Amtralian  Mining  Standard, 
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Calendars    and    Diaries.  —  The   Diamond  Coal- 

CUTTEH  Co.,  Wakefield. — A  wall  calendar  with  monthly  slips  has 
bepn  issued.     A  Diamond  cutter  figfures  in  the  desigrn. 

From  the  Di:ssek  BitUiMEN  Co.,  of  Empress  Wharf,  Bromley, 
B.,  we  have  received  as  usual  a  very  presentable  pocket  diary  with 
card  and  letter  case,  and  insurance  coupon.  We  are  interested  in 
the  e^eneral  information  which  it  contains,  especially  where  there 
are  some  "Things  One  Wants  to  Know."  That  it  is  copyrifrhted 
by  Collins'  clear-type  Press  relieves  the  Dussek  Co.  of  responsibility, 
and  the  war  exonerates  both,  but  one  of  the  thinge  that  one  very 
much  "  wants  to  know  "  is  that  the  income-tax  is  "  Is.  2d.  in  the 
£."  We  certainly  want  to  know  that  more  than  that  "  an  airship 
g-oinpr  at  50  miles  per  hour  would  take  210  years  to  reach  the  sun 
from  the  earth,"  though  there  is  some  timely  interest  in  the  fact 
than  an  inch  of  rain  means  about  100  tons  per  acre,  and  far  more 
in  the  inspiring  statement  that  February  is  one  of  the  driest 
months  of  the  year.  We  congratulate  the  Dussek  Co,  on  continu- 
ing to  issue  a  most  acceptable  pocket  souvenir. 

From  The  Electbo-Motob  Hiring,  Ltd.,  of  Greenmount 
Works,  Halifax,  there  has  come  to  hand  a  wall  calendar  with 
monthly  slips.  The  design  is  a  Union  .Jack  in  colour  forming  a  back- 
ground for  five  half-tone  illustrations  of  Wright  &  Wood  motors. 

A  very  serviceable  and  clearly-printed  calendar  with  monthly 
sheets  for  1015  has  been  received  from  the  Selson  Engineerini; 
Co.,  Ltd.,  of  85,  Queen  Victoria  Street,  E  C. 

Crane  Contracts  for  India. — Amongst  the  Government 
orders  recently  received  by  Messes.  Pyse,  Huqhman  &  Co., 
engineers,  of  London  and  Calcutta,  are  the  following  : — 

Thirteen  2-ton  electric  goods  lifts  for  the  new  sheds  now  being 
erected  by  the  Port  Commissioners,  Calcutta,  north  of  the  Howrah 
Bridge,  amount  of  contract  over  £6,000.  These  lifts  are 
being  manufactured  by  Messrs.  A.  &  P.  Steven,  of  Glasgow,  for 
whom  the  firm  are  agents.  The  Port  Commissioners  have  also 
placed  an  order  with  the  same  firm  for  11  2-ton  electric  roof  cranes 
for  the  new  sheds  and  jetties  being  built  at  Garden  Reach,  amount 
of  contract  over  £12,000.  These  cranes  are  being  manufactured 
by  Measre.  Geo.  Anderson  &  Co.,  of  CarnousHe. 

A  repeat  order  has  also  been  placed  with  Messrs.  Pyne,  Hughman 
and  Co.  for  a  further  19  electric  cranes  (13  semi-portal  and 
six  roof  cranes)  amount  of  contract  over  £24,000.  The  cranes  in 
this  insta^k  are  being  manufactured  by  Messrs.  John  Grieve  and 
Co.,  of  MoTOerwell. 

Marsaw. — H.M.  Consul  reports  that  a  local  firm  wishes 
to  get  into  touch  with  United  Kingdom  manufacturers  of 
electrical  goods,  such  as  dynamos,  fans,  lighting  accessories, 
installation  materials,  telephones,  belle.  a:c.  The  names  can  be 
ascertained  at  the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  London,  E.G.,  but  further  communications  should  be 
addressed  to  the  British  Consulate,  Warsaw. 
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.\l)erdeen. — During  November,  1,138,140  units  were 
generated  at  the  Corporation  power  station,  an  increase  of  63,250 
units  compared  with  the  corresponding  month  in  I9I3. 

Argentina. — It  is  reported  that  the  electric  lighting 
company  has  notified  the  Municipality  of  Mar  del  Plata  of  its 
decision  to  suspend  the  public  lighting  service  at  the  end  of  the 
present  month,  owing  to  the  MnnioiDalily  having  made  no  pay- 
ment for  the  last  1  J  years'  service.  The  residents  of  Dolores  are 
protesting  against  the  excessive  charges  of  the  Italo-Argentine  E.L. 
Co.,  and  a  technical  inspector  is  to  be  appointed. 

It  is  proposed  to  construct  electricity  works  at  Irigoyen  (Santa 
Fe),  which  would  also  supply  Barrancas,  Diaz  and  Casalegno. — 
Jlerlew  Hirer  Plnte. 

Anstralia. — The  I'arramatta  Counril  has  concluded  a 
contract  with  the  Parramatta  Fleotric  Lighting  Co.  for  the  lighting 
of  the  town  bv  electricity. 

The  Mount  I. yell  Power  Co.'s  hydro-electric  scheme  is  now  nearly 
completed.  At  the  blower  house  at  the  smelters  four  eleotrically- 
driven  turbo-blowers,  each  of  li.'i.OOO  ob.  ft.  capacity,  and  two  of 
3,500  ft.  capacity,  have  been  installed,  with  satisfactory  results. 

The  Sydney  Municipal  Council  has  authorised  the  city  electrical 
engineer,  in  view  of  the  possible  necessity  for  additional  plant 
required  to  meet  the  demand  for  electricity  in  the  winter  of  1915, 
to  prepare  specifications  for  two  12,000- KW.  turbo-generators  and 
the  boiler  house  equipment  necessary  to  provide  steam  for  one  of 
these  machines. 

At  WoUongong  (N.S.W.)  the  installation  of  an  electric  plant  at 
Mount  Pleasant  colliery  is  being  proceeded  with,  and  a  transmis- 
sion lino  for  three-phase  current  is  being  erected.  It  is  stated  that 
in  a  few  months  there  will  be  energy  produced  at  this  colliery  far 
beyond  its  own  needs,  and  the  company  will,  no  doubt,  be  prepared 
to  supply  outside  consumers. —  'I'lniderx. 

Ilacu]!. — Strhet  liiiiHTiNO,  Ac. — The  Lighting  Com- 
mittee has  accepted  the  terms  of  the  electricity  department  for 
electric  lighting  of  street  lamps — 343.  per  annum  plus  3s.  6d.  for 
each  1,000  hours  during  which  the  lamps  are  Ui;htcd. 

The  Electricity  and  Tramways  Committee  has  resolved  that  in 
respect  of  installation  work  executed  by  the  Corporation  on  private 
consumers'  premises,  a  charge  of  10  per  cent,  above  actual  cost 
price  be  made  for  establishment  charges,  supervision,  manage- 
ment,  wdges,  &o.,  and,  wh«re  spccificatioua,  quantltiei,  iko.,  only 


are  prepared,  and  the  works  not  carried  out  by  the  Corporation,  a 
charge  of  5  per  cent,  on  the  estimated  cost  be  made. 

A  scheme  for  lighting  the  fire  station  by  electricity  has  been 
approved. 

Bath. — The  E.L.  Committee  recommends  that  Messrs. 
Mirrlees,  Bickerton  &  Day,  Ltd.,  be  asked  to  inspect  the  Diesel 
engine  at  the  works  and  to  submit  their  suggestion  for  altering, 
completing  and  reassembling  the  same,  together  with  an  estimate 
of  the  costs. 

Blackrofk    (Co.    Ihiblln).  — L.Gt.B.    Inquiry.— Mr. 

p.  C.  Cowan,  of  the  Irish  L.G.B.,  will  hold  an  inquiry  on  26th  inst. 
into  the  U.D.C.'s  application  for  sanction  of  a  loan  of  £13,000  for 
an  electric  lighting  scheme. 

'  Bridlin<>-ton. — The  T.C.  has  decided  to  seek  the  approval 
of  the  L.G.B.  for  the  use  of  a  site  adjoining  the  electricity  works 
for  the  erection  of  a  dust  destructor. 

Boston.— E.L.  Scheme.— The  T.C.  has  asked  the 
B.  of  T.  to  receive  the  deputation  to  discuss  the  option  of  purchase 
to  be  given  to  the  Council,  and  the  maximum  price  to  be  charged 
for  current,  under  a  prov.  order  being  applied  for  by  Mr.  Robert 
Arthur  Smith.  The  Council  has  received  the  sanction  of  the 
L.G.B.  to  a  loan  of  £3,600  for  the  erection  of  a  refuse  destructor. 

Cheltenham. — Street  Lighting,  &c. — The  Electric 
Lighting  Committee  has  reduced  the  charges  for  street  lighting 
by  £500,  and  transferred  £352  from  the  profits  to  the  relief  of  the 
rates. 

Chinffford. — Prov.   Order. — The  U.D.C.  has  decided 

to  withhold  its  consent  to  the  prov.  order  for  electric  supply  being: 
applied  for  by  the  County  of  London  Electricity  Supply  Co. 

Clacton. — New  Battery. — The  Council  has  decided 
to  install  a  new  battery  at  the  electricity  works,  at  a  cost  of 
£1,634.  The  Electricity  Committee's  report  on  the  past  year's 
working  showed  steady  progress,  the  gross  profits  being  £360 
more  than  in  the  previous  12  months,  whilst  £114  was  carried 
forward,  as  against  £24  in  the  previous  12  months. 

Continental.  —  Holland.  —  A  concession  has  been 
granted  to  the  Province  of  Overijssel  for  the  construction 
and  exploitation  of  works  for  the  supply  of  electricity. — Board  of 
Trade  Journal. 

Bartford. — The  Electric  Lighting  Committee  has  re- 
solved to  petition  against  the  London  Electric  Supply  Bill. 

Denton. — Public  Lighting. — The  U.D.C.  has  decided 
to  have  the  bandstand  in,  and  entrances  to,  the  park  lighted  by  elec- 
tricity, the  cost  to  be  included  in  the  estimates  for  the  ensuing  year. 

Donoaster. — Sale  ok  FITTIN(;^;,  itc. — At  the  statutory 
meeting  of  ratepayers  to  consider  the  provisions  of  the  Corpora- 
tion's Parliamentary  Bill,  a  resolution  was  moved,  on  behalf  of  the 
Tradesmen's  Association,  for  the  deletion  of  clauses  empowering 
the  Corporation  to  sell  meters  and  fittings  connected  therewith, 
and  to  sell,  let  for  hire,  and  fix,  ..tc,  electric  fittings  and  appli- 
ances. On  behalf  of  the  Corporation,  it  was  contended  that  the 
municipality  were,  in  the  clauses,  endeavouring  to  protect  the 
interests  of  individual  traders  as  against  trusts  and  big  companies. 
The  deletion  of  the  clauses  was  agreed  to  by  a  large  majority. 

Edinhur&'h. — Effect  of  War. — An  interesting  state- 
ment as  to  the  effect  of  the  war  on  the  electric  light  undertaking 
has  been  made  by  Councillor  Stevenson,  who  said  their  revenue  was 
heavily  hit,  due  to  the  restricted  public  lighting  on  the  one  hand 
and  the  modified  private  lighting,  but  during  the  seven  months 
since  May  last  they  had  connected  97,.')07  8-c.r.  lamps,  while  during 
the  whole  of  the  year  1913-14  they  had  only  connected  148,027 
lamps,  so  that  in  spite  of  the  war  the  figures  showed  that  the 
business  had  been  growing  more  rapidly  than  in  the  previous  year. 

Dssex. — The  County  Council  has  decided  to  oppose  in 
both  Houses  of  Parliament  the  Bills  of  the  London  and  District 
Electric  Supply  Co.,  the  Woodford  and  District  E.L.  Co.,  and  the 
two  London  Electricity  Supply  Bills. 

Farnliain   (Surrey).  —  A  Committee   of  the  Council 

having  made  inquiry  of  the  Gas  Co.  as  to  an  extension  of  cables  to 
the  Hale  Ward,  has  been  informed  that  the  demand  for  current 
would  not  be  sufficient  to  justify  the  expenditure.  It  has  therefore 
been  decided  that  inquiries  be  instituted  by  the  Council  with  a  view 
to  securing  a  supply  of  eleotricity  otherwise  than  through  the 
Farnham  Gas  and  Electricity  Co.,  upon  terms  which  will  impose 
no  undue  burden  upon  the  existing  rates.  One  Councillor  remarked 
that  they  might  just  as  well  remain  in  the  dark  as  have  the  gas 
at  present  being  supplied. 

(;illin<>-liani  (Kent).— School  LiiiUTiNi;,  Ac— Owing 

to  consumers  not  being  allowed  to  use  outside  lamps,  the  T.(".  has 
decided  to  reduce  the  charges  for  hire  during  the  period  of  non- 
nse  to  iB.  each  per  quarter,  and  to  make  no  charge  for  the  hire  of 
the  meter  during  that  period.  At  the  request  of  the  secretary  to 
the  Education  Committee,  a  report  is  to  be  prepared  on  the  instal- 
lation of  the  E.L.  at  five  non-provided  schools  in  the  borough,  on 
the  basis  of  the  Education  Committee  paying  (or  current  at  a 
rato  covering  the  cost  of  the  installations  and  the  hire  of  fittings. 

(.laslonhury    (Somerset).  —  Punv.    Ouker.— At    a 

meeting  o(  the  T.C.  the  town  clerk  reported  the  deposit  of  plans 
and  notices  with  regard  to  the  proposed  E.L.  order  for  which 
Messrs.  Christy  are  applying,  and  it  w«f  dscidod  to  ask  that  tbo 
oompuliory  area  ihould  bs  enlargsd, 
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Greenock. — Loan  Saxction.  —  The  Corporation  has 
been  notified  that  the  Secretary  for  Scotland  has  given  his  sanction 
to  the  application  to  borrow  £30,000  for  the  electricity  under- 
takinc:. 

Ilayward's  Heath. — Prov.   Order. — The  U.D.C.  has 

decided  to  request  the  B.  of  T.  to  prant  an  extension  of  time  for 
oarryin?  ont  the  prov.  order  for  EX.  granted  to  the  Mid-Sassex 
EL.  and  P.  Co.,  Ltd. 

Hazel  firove  and  Bramliall. — Proposed  E.L.  Scheme. 

— The  I'.DC.  has  deci'led  to  eneaee  Mr.  T.  L.  Miller  to  report 
npon  a  scheme  of  electricity  supply  for  the  Council's  district,  at  a 
fee  of  25  guineas,  plus  out-of-pocket  travelling  expenses. 

Henley-on-Tlianies. — Prov.    Order. — The  T.C.  has 

empowered  the  town  clerk  to  take  the  advice  of  the  Parliamentary 
agents  before  any  further  steps  are  taken  respe'-ting  the  prov.  order 
for  EL.  being  applied  for  by  the  Reading  Electric  Supply  Co. 

Hereford.— The  T.C.  has  applied  to  the  B.  of  T.  for 
consent  to  the  supply  of  current  along  a  route  in  the  city,  by 
overhead  lines  at  a  pressure  of  440  and  220  volts. 

The  R.D.C.  has  consented  to  the  T.C.  supplying  electricity  to 
Topsley  Court,  which  is  outside  the  borough,  subject  to  cables 
passing  along  or  across  any  highway  being  placed  underground. 

Holme.— The  U.D.C.  has  considered  the  Bill  of  the 
Yorkshire  Electric  Power  Co.,  and  has  decided  to  ask  for  an 
assurance  that  the  Bill  wUl  not  prevent  the  Council  or  a  local 
company  from  running  an  electric  plant  in  Holme. 

Holnifirth. — E.L.  Scheme. — B.  of  T.  sanction  has  been 
received  to  the  scheme  of  the  Council  for  supplying  electricity. 

Hove. — Plant  Extensioxs. — It  is  proposed  to  install  a 
."500- KW.  mixed  pressure  turbine  set,  a  new  battery,  booster  sets 
and  switchgear  at  the  Leighton  Road  Works.  Superheaters 
would  also  be  fitted  to  the  boilers,  and  the  engineer  estimates  an 
improvement  of  the  efficiency  of  the  present  plants  of  some  20  per 
cent.  The  estimated  cost  of  the  work  is  £ti, 970.  It  is  suggested 
that  energy  be  supplied  to  local  wiring  contractors,  for  showroom 
purposes,  at  3d.  per  unit. 

Rei«'bley. — Half-^vatt  Lighting. — It  has  been 
decided  to  erect  two  additional  2,000-c.P.  half -watt  lamps  in  East 
Parade,  the  annual  cost  for  current  and  maintenance  being  esti- 
mated at  £10. 

Kino'stown. — On  Thursday,  last  week,  in  London,  Mr. 
S.  L.  Brown,  K.C.,  as  Arbitrator,  opened  the  proceedings  in  con- 
nection with  the  amount  to  be  paid  as  compensation  by  the  Kings- 
town r.D.C.  to  the  Dublin  Southern  District  Electric  Supply  Co. 
under  a  prov.  order  obtained  in  Parliament  last  Session  for  the 
transfer  of  the  undertaking  to  it  within  six  months  on  its  paying 
the  expenses  incurred  by  the  promoters. 

tees.— Proposed  E.L. — With  reference  to  the  promotion 
of  a  Bill  by  the  Stalybridge  Joint  Board  seeking  powers  to  extend 
its  supply  of  electricity  to  Lees,  and  other  districts,  the  Oldham 
T.C.  has  appointed  a  special  sub-Committee  to  confer  with  the  Lees 
D.C.  on  the  matter. 

Limerick. — Proposed  Loa^v-. —  The  Corporation  has 
made  an  application  to  theL.G.B.  for  sanction  to  a  loan  of  £5,000 
for  additional  plant  and  machinery  at  the  electricity  works  and 
the  inquiry  will  be  held  on  the  22nd. 

Liverpool.  —  Electrical  PniPixG.  —  It  has  been 
decided  to  replace  the  drainage  pump  at  the  Canada  Graving  Djok 
pumping  station  by  a  larger  one,  electrically  driven,  at  a  cost  of 
£560. 

London.  —  Greater  Loxdox  Supply  Scheiie.  —  In 

view  of  the  opposition,  most  prominent  on  the  part  of  Borough 
Councils  who  are  electric  suppliers,  to  its  scheme,  the  L.C  C.  has 
appealed  to  snch  Councils  for  their  views  on  the  advisability  of 
obtaining  uniformity  and  establishing  a  bulk  supply,  and  asking 
on  what  terms  the  Councils  would  support  the  Bill.  The 
Hammersmith  B.C.  has  intimated,  in  reply,  that  it  cannot  support 
the  Bill. 

Hacknet. — The  B.C.  is  recommended  to  present  petitions  against 
theLindonand  District  Electricity  Supply  Bill  and  the  London 
Electric  Supply  No.  2  BiU. 

Battebsea  — The  B.C.  has  been  advised  that  the  Port  Authority 
has  fixed  the  rental  of  the  suction  and  discharge  pipes  in  the 
Thames  in  connection  with  the  water  condensing  plant  at  the 
generating  station,  at  £75  per  annum  for  a  period  of  five  years. 

Lytham.— The   Bulk   Supply  Proposals.— The  St. 

Annes  and  Lytham's  Councils  have  not  been  able  to  come  to 
terms  in  connection  with  the  bulk  supply  of  electricity.  The  St. 
Annes  Council  has  now  declined  to  admit  the  right  of  the  Lytham 
Council  to  supply  electrical  energy  to  the  Tramways  Co.  in  Lytham 
after  June,  1917,  and  has  intimated  that  as  it  sees  no  hope  of 
arriving  at  a  mutual  understanding,  it  is  not  disposed  to  discuss 
the  matter  further,  and  was  willing,  if  Lytham  assented,  to  drop 
the  agreement  altogether.  The  Lytham  Council  has  now  written 
to  St.  Annes  stating  that  the  papers  have  been  sent  to  their  Par- 
liamentary agents  for  them  to  arranee  for  a  reference  to  counsel 
of  the  differences  between  the  two  Councils. 

Maidenhead.— The  T.C.  has  agreed  to  supply  current 

^t  wrf.nn'""^'  °/  ^•'^^'■^■'  ^"^  ^^°'  ''  "  anticipated,  will  pay 
at  least  £300  a  year  for  energy, 


IVelson. — The  T.C.  has  approved  a  proposal  to  give  a 
supply  of  current  to  Barrowford,  and  the  electrical  engineer  is  to 
prepare  estimates,  i:  i. 

Newcastle  West  (Co.  Limerick). — E.L.  Scheme. — It 

was  reported  to  the  T.C.  that  the  ratepayers  had  decided  by  a 
large  majority  in  favour  of  the  lighting  of  the  town  by  electricity, 
and  the  clerk  was  directed  to  communicate  with  Mr.  Wm.  Phelan 
in  reference  to  a  scheme  submitted  by  him. 

Oldham. — Heatixg  Tariff. — The  T.C.  has  reduced 
the  price  of  electric  energy  in  the  town  for  cooking  and  heating 
purposes  to  a  flat  rate  of  Id.  per  unit. 

Randalstowu  (Co.  Antrim). — Camp  LroHTiNG. — The 

military  camp  lately  constructed  here  is  to  be  lighted  by  elec- 
tricity supplied  locally,  the  adjicent  river  providing  the  power 
for  the  local  lighting  and  the  camp. 

Ripon. — Camp  Lightixg  Scheme. — In  connection  with 
the  arrangements  which  are  being  mide  for  the  reception  of  a 
large  number  of  soldiers  at  the  military  camp,  it  is  intended  to 
install  an  electric  lighting  plant  and  to  erect  a  power  station  near 
the  Pateley  Road.  The  Corporation  is  to  have  the  opportunity  of 
a  supply  in  bulk  and  to  undertake  the  distribution,  with  possible 
eventual  purchase  of  the  power  station. 

Salford. — L.G.B.  Ixquiry. — An  inquiry  was  held  on 
January  8th  into  the  application  of  the  Corporation  to  borrow 
£22,910  for  new  plant  and  equipment,  and  for  an  extension  of  the 
Frederick  Road  electricity  works.  There  was  no  opposition,  and 
the  inquiry  closed. 

Sevenoaks. — The  R.D.C.  has  decided  to  formally  oppose 
the  London  Electricity  Bill  in  order  to  permit  of  action  being 
taken. 

Skelton  and  Brotton  (Yorks.).— Supply  Inaugu- 
rated.— The  supply  of  electrical  energy  by  the  Council  under  its 
lighting  order  of  1913  was  officially  commenced  on  January  1st, 
and  on  the  same  day  the  ordinary  lighting  consumers  of  the  Cleve- 
land and  Durham  Electric  Power  Co.  in  Carlin  How  were  taken 
over  by  the  Council's  undertaking.  The  area  of  supply  contains  a 
population  of  about  16,000  inhabitants,  and  embraces  ^[^If-a-dozen 
distinct  parishes  somewhat  widely  separated  from  one  another. 
On  economic  groundp,  therefore,  overhead  lines  have  been  adopted 
almost  exclusively,  only  a  small  length  of  underground  mains 
having  been  used  for  a  few  special  "crossings."  A  bulk  supply  is 
taken  from  the  Cleveland  and  Durham  Power  Co.  at  high  pressure 
at  several  sub-stations  and  there  transformed  by  the  Council. 
The  general  supply  is  given  on  the  four-wire  three-phase  system 
with  a  frequency  of  40  periods  and  at  a  pressure  of  250  volts  for 
public  and  private  lighting,  and  440  volts  for  power  purposes.  A 
small  section  of  the  lighting  supply  in  the  parish  of  Carlin  How 
hitherto  given  by  the  Power  Co.  at  110  volts  is  being  maintained  at 
that  pressure.  Solid  copper  wires  are  used  throughout,  the 
sectional  area  of  the  main  line  being  05  sq.  in.  for  each  of  the 
three-phase  wires  and  025  sq.  in.  each  for  the  two  neutral  wires. 
The  public  lighting  and  small  branch  lines  are  mainly  No.  Hi 
s.w  G.  with  a  split  neutral  of  the  same  section.  The 
greatest  span  on  the  line  is  about  180  ft.,  and  the  average 
140  ft.,  the  height  of  the  wires  above  ground  being  22  ft. 
The  lines  are  protected  by  lightning  arresters  fixed  at  the  various 
sub-stations.  Both  steel  and  wood  poles  have  been  used,  the  latter 
being  restricted  to  the  more  rural  roads  in  the  district.  Each  pole 
is  fitted  with  a  double  safety  cradle  formed  of  No.  3  copper  wire 
connected  to  the  neutral  wires,  and  insulated  from  the  supports. 
Special  "cradling"  has  been  provided  where  the  lines  cross 
railways  and  telephone  and  telegraph  wires.  The  length  of  route 
provided  with  distributing  lines  is  about  16  miles.  The  sub- 
stations are  equipped  with  Berry  transformers,  B.T.H.  high- 
pressure  switchgear  and  Westinghouse  low-pressure  switchgear. 
All  the  public  street  lamps,  numbering  close  upon  400,  are  being 
electrified  with  "  Mazda"  lamps,  the  poles  carrying  the  lines  being 
utilised  for  the  fittings.  The  lamps  are  controlled  by  special  line 
wires  and  Venner  time  switches.  Only  a  part  of  the  public 
lighting  has  yet  been  started.  Messrs.  Graham  Bros.,  of  Middles- 
brough, were  the  contractors  for  the  overhead  lines,  sub-station 
equipment,  switchgear  and  public  lighting  fittings.  Messrs.  May 
and  Hawes,  of  Westminster,  are  the  consulting  engineers 
for  the  scheme,  and  they  have  also  been  appointed  by 
the  Council  as  administrative  engineers  of  the  nnder- 
taking  for  a  period  of  15  months  from  the  commencement  of 
the  supply,  with  authority  to  appoint  the  necessary  staff  and 
conduct  the  working  operations  of  the  undertaking.  Mr.  George 
Dixon  is  their  resident  electrical  engineer.  The  rates  of  charge 
fixed  by  the  Council  are  as  under : — Lighting,  4id.  per  unit  for  the 
first  100  units  per  quarter,  and  4id.  for  additional  units  ;  power 
and  heat,  2d.  per  unit  for  the  first  100  units  per  quarter,  and  1 J 1. 
for  additional  units.  A  minimum  quarterly  charge  for  metered 
supply  is  5s.  Slot  meter  supplies  are  available  for  premises  of  a 
rateable  valu3  not  exceeding  £20,  with  installations  not  exceeding 
500  watts  at  5id.  per  unit,  while  contract  supplies  are  given  under 
special  conditions  to  prf  mises  of  a  rateable  value  of  not  exceeding 
£20,  at  an  inclusive  charge  of  7d.  per  week  for  an  approved  in- 
stallation of  not  more  than  five  lamps,  with  an  additional  charge 
of  Id.  or  2d.  per  week  for  each  additional  20  or  40-watt  lamp 
respectively.  Already  over  250  private  consumers  are  being 
supplied,  many  of  them  on  the  contract  principle  for  a  fixed  in- 
clusive weekly  payment  according  to  the  number  of  lamps  in- 
stalled, a  method  of  supply  which  the  Cleveland  miners  appear  to 
appreciate. 

(.Continued  on  page  83.) 
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RECENT  DEVELOPMENTS  AT  THE  SALFORD  ELECTRICITY  WORKS. 


The  Frederick  Road  generating  station  of  the  Salford  Cor- 
poration electricity  department  will  live  in  the  memory  of 
those  who  were  familiar  with  it  as  it  appeared  a  few  years 
ago,  if  only  for  its  imposing  vistas  of  medium-speed  recipro- 
cating sets  and  Lancashire   boilers. 

Thfse  works  which  were  established  in  1002,  and 
described  in  our  pages  at  the  time,  had  a  total  plant 
capacity  of  (1,400  K\v.  of  direct-current  generators, 
supplemented  by  batteries  of  270  kw.  capacity  on  a 
three-hour  discharge  ;  the  station  was  erected  at  the  time 
when  the  electrification  of  the  Corporation  tramway  system 
was  being  carried  out,  and  it  superseded  the  little  single- 
phase  alternating-current  plant  which  represented  the  Cor- 
poration's first  venture  in  electric  supply  works. 

Since  that  time  the  demand  for  electrical  energy  in  the 
area,  which  is  a  purely  industrial  one,  has  advanced  at  a 
great  rate,  and  the    Ij    million   units  output  of   l!t02  has 


tirst  installation  of  three-pha-e  plant  at  the  existing 
station  to  meet  immediate  requirements,  although  we 
understand  that  no  final  course  has  been  definitely  adopted. 
Thus,  on  the  advice  of  ilr.  .J.  A.  Robertson,  the  borough 
electrical  engineer,  it  was  decided  in  June  last  to  place  the 
order  for  a  5,000-kw'.  three-phase  turbo-alternator,  to  make 
room  for  which  one  of  the  original  sOO  KW.  dirfot-current 
sets  was  removed.  The  new  turbine  plant,  which  we  illus- 
trate in  fig.  1,  was  supplied  by  the  British  AVestinghouse 
Co.,  and  officially  started  up  on  December  2nd  last. 

It  consists  of  a  "Westinghouse-Rateau  impulse  turbine 
running  at  1,500  e.p.ji..  driving  a  G,600-volt,  50-cycle 
alternator  of  the  compensated  type  and  an  exciter  on  the 
end  of  the  main  shaff.  together  with  surface-condensing 
plant  below,  the  necessary  space  to  accommodate  the  latter 
having  been  obtained  by  mounting  the  new  turbine  some 
12  ft.  above  the  oritrinal  engine-room  floor  level. 


Fig.    1. — INTERIOB   OP   THE    FREDERICK    ROAD   GENERATING   STATION   01'   THE   SALIoRU    CnUrOUATIilN,   SHOWING 

TriuuNE  Set  in  Foreground, 


■>,000-K\v. 


I 


expanded  to  20  millions,  of  which  about  iS  million  units 
represent  the  tramway  demand.  There  are,  at  the  present 
time,  some  10,700  h.p.  of  motors  (exclusive  of  tramway 
motors)  connected  to  the  mains,  including  over  ."),300  iir. 
of  hired  motors. 

In  the  interval  three  1,000-kw.  direct-current  turbine 
sets  and  a  battery  with  a  three-hours'  discharge  capacity  of 
C75  KW.  have  been  added  to  the  original  I'liuipnient,  and 
more  recently — in  1913 — owing  to  the  insutliciency  of  plant 
to  meet  the  winter  demand  and  the  necessity  of  doing 
something,  an  agreement  was  entered  into  with  the  Lan- 
cashire Electric  Power  Co.  for  a  bulk  supply  up  to  3,000  kw. 
for  a  period  of  three  yeais. 

It  was  realised,  however,  that  the  whole  question  of 
future  supply  would  require  to  be  dealt  with  on  a  comprehen- 
sive scale  if  the  growing  demand  for  cheap  electricity  for  power 
purposes  was  to  be  successfully  met,  and  that  tiiis  would 
necessitate  the  introduction  of  large  turbine  plant  and  ii  r. 
three-phase  generators  and  distribution  to  sub.-stations  in  the 
borough,  and  the  Rlectricity  Committee,  faced  w'th  the 
alternatives  of  re-equipping  the  Frederick  lirad  station  on 
modern  lines,  or  erecting  an  entirely  new  one,  has  made  a 


The  condenser  is  designed  for  a  normal  va  iium  of  27),  in. 
on  full  load,  and  is  provided  with  two  sets  of  air  and 
extraction  pumps,  each  driven  by  a  3.")  h.i>.  steam  turbine 
ruiHiing  at  2,.")00  ii.i'.M.,  and  each  c;ipable  of  doing  the 
whole  load.  The  circulating  pump  is  driven  by  a  .50  ii  r. 
motor  running  at  175  515  K.i'.5i. 

A  view  of  the  condenser  auxiliaries  taken  from  engine 
room  llcor  level  is  shown  in  fig.  5. 

The  three-phase  switchgear  in  connection  with  the  new 
turbine  and  rotary  conveiter  plant,  the  latter  installed  for 
the  bulk  and  local  supply,  has  been  supplied  by  the  British 
Westinghousc  Co.,  and  consists  of  oil-switches  in  brick- 
work cubicles,  situated  in  a  switch  chamber  at  one  side  of 
the  engine  room,  and  operated  by  electrical  remote  coiitrol 
from  a  control  board  in  the  main  switch  rcxjm  at  one  end  of 
the  engine  room. 

The  transforming  jilunt  installed  at  Frederick  Road  wc  rk-i 
consists  of  three  1,000-kw.  (!.EC.  and  two  750-KW. 
Westinghousc  rotary  converters  and  tiansf.  rnier.-",  while  in 
connection  with  tlie  outside  supply  a  sub-station  is  almost 
completed  at  the  Salford  Dock=.  which  will  contain  three 
l,i)0(t  KW.  rotary  converters,  and    allow  for  three    similar 
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nnchines  being  installed  later.  This  will  supply  powe.-  and 
lighting  to  the"  No.  9  Dock,  where  a  large  grain  elevator  is 
Hearing  completion.  A  static  sub  station  has  been  equipped 
at  Puip  Street  in  th?  Ordsall  district  to  supply  local  works, 


Fig.  2.— E.HT.  Switch  Cubicles. 


and  it  is  proposed  to  build  another  rotary  sub-station  in  the 


It  his, 
three- 


Greengate  district  for  lighting  and  tramway  supply 
moreover,  been  decided  to  add  a  second  J,000-K\v 
phase  turbine  set  alongside  the  present 
one,  to  be  in  readiness  for  the  winter  of 
1915-(i,  by  which  time  the  three-phase 
H.T.  system  of  supply  will  be  definitely 
established. 

As  various  improvements  and  altera- 
tions have  been  made  at  the  Frederick 
Eoad  station  from  time  to  time,  some 
reference  to  its  general  equipment  may 
be  of  interest. 

The  boiler  house  contains  IG  30  ft. 
X  9  fc.  Lancashire  boilers,  equippad 
with  superheaters  and  Hodgkinson 
machine  stokers,  also  one  Babcock  boiler 
of  twice  the  steaming  capacity  of  the 
other  units. 

('oal  is  obtained  from  barges  on  the 
adjacent  canal,  and  stored  in  overhead 
bunkers  from  which  the  stoker  hoppers 
are  fed  through  spouts  in  the  usual  way. 

The  coaliug  equipment  includes  an 
electrical  jib  crane  for  transferring  the 
coal  from  birge  to  the  hopper  of  a 
Babcock  tray  conveyor,  which  rises  from 
the  canal  bank  passing  along  the  top  of 
the  bunker  structure. 

At  either  end  of  the  boiler  house  are  economisers  and  a  brick 
chimney,  also  a  pump  room  with  electrical  and  steam-diivea 
feel  punps,  to  which  a  turbine-driven  pump  is  being  aided. 


The  original  engine  plant  is  of  the  jet  condensing  type, 
the  water  for  which  was  obtained  from  the  canal  at  one 
time.  The  increasing  water  requirements  of  the  station, 
however,  led  to  the  adoption  of  looling  tower  plant  and  the 
sinking  of  a  deep  well  for  the  supply  of  make-up  water  for 
all  purposes. 

At  present  four  Balcke  towers  are  in  use,  and  an  adjoin- 
ing pump  house  contains  four  I'.O  h.p.  ilatherA-  I'latt  motor- 
driven  centrifugal  pumps  for  forcing  the  water  over  the  towers. 

All  the  four  turbine  sets  have  been  fitted  with  surface 
condensing  phnt,  the  condensate  from  which  is  used  for 
boiler  feed  purposes,  supplemented  when  required  from  the 
j:it  condenser  hot  well,  the  water  of  which  is  treated  to 
remove  any  oil. 

In  the  engine  room,  in  addition  to  the  5,00i>-KW.  turbine 
set  mentioned,  there  are  three  1,000-kw.  Wilians  turbines 
coupled  to  one  Brown-Boveri  and  two  Siemens  direct- 
curi'ent  generators. 

Six  of  the  original  800-kw.  Browett,  Lindley-Mather  and 
Piatt  direct-current  sets  remain,  but  one  has  been  converted 
to  the  "  Unaflow  "  type. 

As  our  readers  are  aware,  an  unfortunate  fire  caused 
great  damage  to  the  switchgear  at  Frederick  Eoad  a  year  or 
two  back  ;  this  has  led  to  a  complete  reconstruction  of  this 
part  of  the  plant,  which  now  includes  only  modern  boards, 
installed  in  the  switch-room  at  one  end  of  the  building. 

The  upper  floor  of  the  switch-room  contains  a  Ferranti 
single-phase  switchboard  and  a  Bertram  Thomas  direct- 
current  traction  board,  while  on  the  ground  flxyr  are 
installed  a  Bertram  Thomas  direct-current  lighting  and 
power  board,  battery  switchgear  and  a  "Westinghouse  con- 
trol board  for  the  three  phase  switchgear. 

A  single-phase  supply  is  given  to  certain  outlying  dis- 
tricts and   in   the  Prestwich  area,  being    taken  from   the 


CIRCULATING     AIR  AND 
EXTRACTION   PUMPS 

Fig.  a. — Sectional  Elevatiox,  showing  Abrangejient  of  ."i,O00-kw.  Turbine 
Set,  with  Condensing  Plant,  ,.1:c. 


three-phase  plant  through  two  "  Scott  "  connected  Ferran  t 
transformers,  giving  a  two-phase  (twia  single-phase) 
50-cycle  supply  at  3,000  volts. 


FiG.  1.— Plan  of  the  Frederick  Poad  Generating  Station  showing  Relative  Sp.*.ce  Rsquibe.mests  of  th 
Three-Phase  and  Oloeb  Dibect-Cubbent  Tubbine  and  Recipbocating  Plant. 


E I  Modern 


Vol.  70.   No.  i,'.'M,  Jasdaby  15,  191,5.]    THE    ELECTRICAL    REVIEW 


81 


E  icli  transformer  consists  of  tsvo  units,  and  a  spare  uuit 
is  provided. 

Tae  switchboard  is  built  up  of  standard  Ferranti  uon- 
interlocked  h.t.  single-phase  ironclad  panels, 
including  si.x  transfonner,  two  booster  and 
eight  feeder  panels,  some  of  them  being 
spare.  The  automatic  boostsrs  and  their 
switches  were  supplied  by  Messrs.  S.vitch- 
gear  &  Cowans,  Ltd. 

The  Bertram  Thomas  traction  board 
carries  six  o,000-amp3re  generator  and 
2ii  feeder  circuits  equipped  with  reverse 
and  ovdrload  circuit  breakers  respactively, 
of  the  loose  handle  type. 

The  feeder  panels  are  entirely  positive, 
a  negative  bulbar  for  the  feeders  and 
generators  being  placed  in  the  base- 
ment. The  uppsr  portions  of  the 
generator  panels  are  pisitive,  aad 
separate  loTver  portions  carry  the  equaliser 
switches. 

B^re  copper  strip  connections  from 
the  top  of  the  board  pass  down  the 
wall  to  join  lead-oovered  feeders  at  floor 
level. 

The  direct-current  lighting  and  po;ver 
board  by  the  same  firm  on  the  floor  below 
was  designed  with  a  view  to  accommo- 
datiog  a  large  number  of  feeders  in  a 
limited  length.  This  provides  for  12 
3,000-ampere  generator  circuits  and  G8 
(34  positive  and  3-t  negative)  1,000- 
ampere  feeder  circuits,  the  former  being  at  12-in.  and  the 
latcer  at  9  in.  centres. 

The  positive  and  negative  sections  of  the  board  are 
separately  groupei  ;  the  bus-bars  are  mounted  on  the  front 
of  the  panels,  and  the  switches  make  direct-contact  on 
them. 

The  circuit  breakers,  of  the  reverse  current  type  on  eaih 
generator  pole  and  of  the  overload  type  oa  each  feeder,  are 
all  minuted  on  the  back  of  the  board  and  operated  from 
the  front. 

The  CDnnections  leaving  the  board  are  all  in  bare  copper, 
and  at  top  or  bottom  only,  and  in  the  case  of  both  direct- 
current  boirdi   non-inflammable   insulation   has  been  pro- 


Elliott  Bros.  AVe  reproduce  in  figs.  7  and  S  views  of  the 
upper  and  lower  switch-rooms,  showing  the  single-phase  and 
direct-carrent  boards  installed  there. 


Fig.  5. — View  of  the  Rotaby  Aib  ash  Circllatisg  Pljips,  5,000-kw. 

WESTISGHOUSE   T0BBISE. 


In  conclusion,  we  are  indebted  to  Mr.  J.  A,  Robertson, 
the  borough  electrical  engineer,  ani  to  his  deputy,  Mr. 
Dickson,  forgiving  us  every  assistance  in  the  compilation  of 
this  description. 


REINFORCED    CONCRETE. 


Fiii.  6.— S.OOOkw.  Wkstinghoose  Thbee-Phase  Tubbine  Set. 


vided  for  all  small  wiring  and  for  the  iron  frameworks  of  the 
panels,  in  order  to  minimise  the  risk  of  accidental  contact, 
and  fire.     All  the  instruments   were  supplied  by    Messrs. 


We  are  given  to  understand  that  the  Local  Government 
Bjard  is  setting  its  face  against  reinforced  concrete  to  a  very 
great  extent,  and  refuses  to  sanction  loans  for  this  material 
for  such  periods  as  it  would  for  other  materials  of  construc- 
tion, such  short  terms 
as  ten  years  being  what 
the  Board  will  only  allow 
in  cases  where,  ordin- 
arily, 25  years  would  be 
the  period.  Miny  a  con- 
crete building  is  ugly 
and  unsightly  and  has 
the  appearance  of  some- 
thing which  has  failed 
to  fiad  a  suitable  liody 
shape  in  which  to  live. 
Arched  bridges  are  struc- 
tures for  which  concrete 
appears  to  be  a  very 
suitable  material,  and 
in  which  it  acts  under 
the  best  conditions ;  it 
is  under  such  conditions 
tiiat  any  material  shows 
to  the  greatest  advan- 
tage, and  such  struc- 
tures, carrying  in  their 
form  the  elements  of 
stability,  must  inevitably 
present  an  artistic 
appearance,  like  the 
windmill  tower,  whose 
form  and  figure  are  fitted 
to  the  work  to  be  done, 
and  which  is,  tlierefore, 
necessarily  artistic. 
It  is  fortunate  that  the  dictum  of  the  l<Tcal  Government 
Bjard  on  matters  of  engineering  does  not  carry  very  much 
weight,  though  it  may  have  serious  effects  because  of  the 
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results  which  arise  out  of  the  Board's  bad  judgment ;  but 
a  pro!  est  ought  to  be  made  against  the  Board's  ruling. 
Properly  constructed,  reinforced  concrete  is  a  safe  and  sound 


charlatanism  of  the  tradesman  in  some  reinforced  concrete 
practice.  Special  bars  are  urged  as  the  only  really  safe 
bars  ;  the  bars  must  be  twisted,  so  as  better  to  grip  the  con- 
crete, but  if  twisted  to  the  right  instead  of  to 
the  left,  they  will  not  hold  the  cement  at  all, 
and  so  on.  Needless  to  say,  mrst  of  these 
pretensions  are  mere  twaddle.  Any  man  who 
is  an  expert  in  s-teel  girder  work  sti  esses  should 
know  how  to  dispose  his  tension  material  in 
concrete.  The  fact  that  metal  bars  are  to 
be  embedded  in  the  concrele  should  not  serve 
as  an  excuse  for  the  slightest  cartlessness  in 
the  mixture.  It  is  more  than  ever  important 
that  the  aggregate  should  be  good  and  clean  ; 
that  the  sand  should  be  the  same  and  in 
quantity  more  than  enough  to  fill  the  voids,  and 
that  the  cement  should  be  well  burned  and  slow- 
setting,  and  in  (juantity  more  than  ample  to 
fill  the  sand  voids.  Cement  ought  not  to  be 
given  its  slow  setting  quality  by  the 
admixture  of  gypsum — that  German  method 
for      which     there     is     no 


of     adulteration 
excuse,    tending, 
cement. 

The  aggregate 
to    I  begin    with. 


as     it     does,      to    unsound 


Fig.  7. — Bertram  Thomas  DC.  Liohtini";  and  Power  Boaei 
Electricity  Works  (see  page  81). 


Salford 


should  be  reasonably  moist 
enough  cement  to  colour 
it  all  cement  colour  being  put  in  before 
adding  the  sand  and  cement,  which  should 
be  thoroughly  mixed  by  machine  before 
adding  the  aggregate  and  water.  The  time- 
honoured  mixing  by  turning  twice  dry  and 
thrice  wet,  or  even  doubling  this  amount 
of  turning,  is  not  to  be  considered  as 
mixing,  for  it  does  not  eliminate  the  brown 
streaks  of  the  sand.  Important  work  should 
be  machine-mixed  dry,  and  then  the  mixing 
continued  wet. 


material,  and  the  metal  rods  which  it  encases  are  very 
effectively  protected  from  all  external  iiifluences.  All  the 
weight  of  evidence  is,  we  believe,  in  favour  of  the  safety 
of  the  material,  and  probably  the  Concrete  Institute  will 
see  to  it  that  the  evil  infiaences  of  the  Local  (iovernnient 
Board  are  curbed. 

But  a  word  of  warning  may  be  given  as  to  the  unneces- 
sary use  of  the  new  material.  There  is 
a  tendency  for  it  to  be  employed  where 
bricks  and  mortar  would  be  cheaper. 
Quite  recently  a  case  came  under  notice 
where  two  quite  independent  tenders  were 
sent  in  for  reinforced  work.  They  differed 
considerably  in  amount  for  the  same 
work,  but  the  same  firms  quoted  alterna- 
tive pricas  for  brickwork  ;  the  two  offers 
were  remarkably  close  and  were  a  long 
way  below  the  lowest  offer  for  the  rein- 
forced concrete.  Like  so  many  new 
things  which  at  the  outset  are  supposed 
to  be  extraordinarily  simple  and  cheap, 
ferro-concrete  is  by  no  means  simple  and 
is  not  always  cheap.  AYhere  a  structure 
can  be  so  designed  then  concrete  may 
be  brought  in  usefully,  but,  though  there 
is  no  great  time  required  to  tip  the  stuff 
into  its  moulds,  a  very  great  amount  of 
time  may  be  occupied  in  preparing  the 
moulds  and  placing  the  many  bars  and 
hooks  in  position.  The  secret  of  good 
reinforced  construction  is  to  arrange  the 
metal  cores  so  that  they  occupy  the 
direction  of  the  lines  of  stress  and  failure 
which  would  develop  in  a  homogeneous 
solid  of  like  form  under  like  stress  applica- 
tion. Probably  the  true  field  for  reinforced 
concrete  work  is  in  large  and  heavy  work  and  in  repetition 
work  rather  than  in  small  work,  for  which  the  moulds 
involve  a  cost  out  of  proportion  to  the  small  weight  they 
contain. 

There   is    a    good   deal   of   what    may   be    termed    the 


Once  Bit.  Twice  Sliy. — At  the  meeting  of  the  Illinois 
Electric  Railways  ABBOciation  at  Chicago.  November  2l8t,  Mr. 
W.  F.  Carr.  Ottawa,  ID.,  advised  against  the  policy  of  discharging 
men  who  had  made  mistakes  which  caused  accidents,  for,  he 
declared,  a  serious  accident  for  which  a  man  is  to  blame  leaves  an 


Fig.  s,— The 


Upier  Switchroom,  Salford,  showing  Sikgle-Phase  and 
Tbactiok  Boards  (see  page  SI). 


DC. 


indelible  impression  upon  his  mind  and  makes  bim  a  more  careful 
and  thoughtful  operative  in  the  future.  If,  on  the  other  hand, 
this  same  man  were  to  be  discharged,  his  place  must  be  given  to  a 
new  man,  and  it  is  very  possible  that  the  whole  lesson  of  safety 
and  carefulness  will  then  have  to  be  learned  all  over  again. — 
Electrical  ]yorld. 
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LIGHTING  and  POWER  NOTES. 


TRAMWAY  and  RAILWAY  NOTES. 


(  Continued  frctm  page  78.) 

SheflBeld. — An  Opposed  Inquiey. — The  electrical  con- 
tractors in  the  town  are  inatruotingr  oounael  to  repreaent  them  at 
the  L.G.B.  inquiry  to-morrow  (S&tnrday),  in  opposing  the  applica- 
tion of  the  City  Council  for  a  loan  for  the  erection  of  the  electricity 
department's  new  premises  in  Bow  Street,  it  being  contended  that 
the  existing  accommodation  is  sufficient  if  the  department  limits 
itB  operations  to  what  the  traders  consider  legitimate  buainess, 

Sontb  Africa.  —  The  Victoria  Falls  and  Transvaal 
Power  Co.  reports  that  the  amount  of  power  now  being  delivered 
Bhowa  an  increaae  over  that  for  June  last.  In  connection  with  the 
erection  of  new  plant  at  Brakpan,  the  first  extension  set  will  be  in 
commission  within  a  month,  and  the  second  set  wrill  be  available 
for  service  two  months  later.  Fresh  demands  for  power  require- 
ments are  being  received. 

Stockport. — L.G.B.  Inquiry. — An  inquiry  has  been 
held  respecting  an  application  of  the  T.C.  for  permission  to 
borrow  £17,000  for  the  electricity  undertaking — £12, 500  for  turbo- 
generating  plant,  and  £4,500  for  two  water-tube  boilers.  The 
inquiry  was  closed. 

Torpoint. — Street      Lightixg. — The     U.D.C.     has 

definitely  decided  to  aubstitute  electricity  for  gaa  for  public 
lighting,  and  haa  accepted  the  tender  of  the  Electricity  Supply  Co. 
for  a  term  of  three  years  at  £2  2s.  per  lamp  per  annum.  The 
alternative  was  3d.  per  unit.  The  Gas  Co.  tendered  at  £1  19s.  6d. 
per  100  C.P.  lamp,  or  3s.  9d.  per  1,000  cb.  ft.,  and  it  was  stated  that 
with  mantles,  ki.,  the  cost  per  lamp  would  work  out  at 
£2  163.  2d. 

Torquay. — Proposed  Loan. — The  T.C.  is  to  make 
application  to  the  L.G.B.  for  sanction  to  a  loan  of  £13,808  for  new 
plant  and  machinery  at  the  electricity  works, 

Tunbridg'e      Wells. — Half-watt      Lighting. — The 

Lighting  Committee  proposes  to  substitute  two  300  c.P.  half-watt 
lamps  for  each  of  the  nine  arc  lamps  in  three  streets. 

Walsall. — The  Council  recently  adopted  the  bold  policy 
of  replacing  the  old  generating  station  and  plant  by  a  modem 
station  on  a  new  site  ;  the  erection  of  this  is  now  progressing,  and 
together  with  the  proposed  alterations  of  system  of  diatribntion 
is  expected  to  result  in  a  great  reduction  in  costs.  Under 
the  advice  of  the  recently-appointed  manager  (Mr.  H.  A. 
Howie),  the  acale  of  chargea  for  lighting,  heating  and  cooking  has 
been  revised  and  alternative  tariffs  provided,  including  a  rateable 
value  scheme  of  charging  for  domestic  supply.  A  sales  depart- 
ment has  also  been  instituted,  and  a  showroom  opened  in  the  centre 
of  the  town. 

Warrinffton. — Extended  Supply  Area. — The  R.D.C. 

has  decided  to  grant  the  necessary  declaration  of  support  to  the 
T.C.'s  application  for  powers  to  supply  electricity  to  the  districts 
of  Great  Sankey  and  Penketh.  The  Stockton  Heath  Parish  Council 
haa  alao  decided  to  assent  to  the  proposed  order  in  so  far  aa  relates 
to  the  distiiot,  provided  that  the  energy  shall  be  aupplied  on  not 
less  favourable  terms  than  those  on  which  it  is  supplied  to  oon- 
Bumers  in  Warrington. 

Whitefield. — Sewage  Plant. — Application  is  to  be 
made  to  the  L  GB.  for  sanction  to  the  installation  of  an  electric 
plant  at  the  sewage  works  instead  of  the  gas  plant  previously 
approved  of,  and  to  the  borrowing  of  a  further  loan  of  £123  to 
cover  the  increased  coat. 

Windsor. — Electric    Pumping. — An     electric    motor 

pump  is  to  be  installed  at  the  waterworks  for  use  while  the  tur- 
bines are  out  of  action.  This  will  last  until  the  river  drops  to  its 
normal  height. 

Wohinn'hara. — The  R.B.C.  has  decided  not  to  oppose 

the  application  of  the  Reading  Electric  Supply  Co.  for  a  prov. 
order  to  supply  current  to  parishea  within  the  Council's  area. 

Wolverhampton. — Sewage    Works    Supply. —  The 

Electricity  Committee  haa  decided  to  give  a  supply  of  current  to 
tha  sewage  works  for  power  and  lighting  purposes. 

Worcester.— Sewage  Pumping. — The  City  Council  has 
had  the  question  of  sewage  pumping  under  discussion,  after  con- 
sidering reports  by  the  city  electrical  engineer  and  city  engineer 
bearing  on  the  relative  costa  of  electricity  and  auction  gas.  In 
the  opinion  of  the  Committee,  the  annual  coat  of  pumping  by 
auction  gaa  and  electricity  waa  £2,000  and  by  all-electric  drive 
£2,330,  and  it  waa  decided  to  recommend  the  Council  to  adopt  the 
latter,  bnt  to  retain  the  suction  gas  plant  for  pumping  storm 
water.  Aa  the  result  of  long  discussion,  however,  an  amendment 
was  adopted  to  retain  the  suction  gas  and  electric  plants  at  the 
works  and  obtain  careful  costs  of  their  working,  when  a  further 
report  will  be  presented. 

The  T.C.  is  to  apply  to  the  L.G.B.  for  a  loan  of  £800  for  electric 
Bervicea  during  the  next  three  years. 

York. — L.(;.B.  Inquiry.  —  The  Corporation,  havinp; 
jpplied  to  the  L.G.B.  for  sanction  to  borrow  £19,000  odd  for  the 
purposes  of  the  electricity  undertaking,  the  usual  inquiry  has  been 
keld.  During  the  hearing,  the  inspector  (Mr.  Hooper)  criticised 
bhe  financial  policy  of  the  undertaking  when  he  was  informed 
that  the  reserve  fund  practically  only  amounted  to  £65. 


Acerin^ton.  —  Parcels  Service.  —  The  tramway 
department,  in  conjunction  with  Messrs.  Leber's  motor-'bus  service, 
is  now  carrying  parcels  between  Accrington  and  Burnley. 

Bournemouth. — The  B.  of  T.  has  sanctioned  the 
borrowing  by  the  Corporation  of  £3,903  for  the  reconstruction  of 
a  portion  of  the  tramway  track  in  Holdenhurat  Road. 

Bradford. — The  Tramways  Committee  has  considered 
a  report  by  the  general  manager  in  regard  to  a  mishap  to  a  car  on 
Church  Bank  ;  the  Committee  highly  commended  the  con- 
ductor, awarding  him  £5  for  meritorious  conduct. 

Six  Months'  Working. — The  report  of  the  working  of  the 
city  tramways  for  the  six  months  ended  September  30th,  19U, 
shows  that  the  income  was  £161,818,  an  increase  of  £8,559  ;  the 
profits  increased  from  £20,797  to  £23,730  ;  and  the  mileage 
run  indicated  an  advance  of  141,000  miles.  On  the  other  aide 
of  the  account  the  maintenance  of  oara  ahowed  an  increase  of 
£3,300  ;  wages  of  drivers  and  conductors  £2,815  more  than  the 
corresponding  six  months  of  1913  ;  and  there  was  also  an  increaae 
of  £1,695  for  electric  power.  There  was  a  saving  of  £3,400  on 
repairs  to  the  permanent  way,  and  a  decreaae  of  £985  in  the  amount 
of  the  ratea  on  the  undertaking.  Aa  a  whole,  the  tramwaya  had 
Buffered  a  loaa  of  £337  during  the  half-year,  but  there  is  compen- 
sation in  the  fact  that  the  whole  expenditure — including  interest 
and  ainking  fund  charges— haa  only  been  8d.  per  mile,  one  penny 
less  than  the  corresponding  period  of  1913. 

fardiflF. — The  Tramways  Committee  recommends  the 
doubling  of  the  tramway  track  from  the  corner  of  City  Road  to 
MUton  Street,  at  a  cost  of  £7,000. 

Continental  \otes. — Italy. — The  electrification  of  the 

Italian  State  Railways  is  progressing  steadily,  if  slowly.  It  is 
controlled  mainly  by  the  available  funds  in  the  hands  of  the 
Railway  Administrator  in  each  financial  year.  The  progress  of 
the  works  is  shown  by  the  yearly  expenditure  since  1907.  In  the 
thethreeyears  from  1907  to  1910  the  expenditure  was  3,084,000  lire. 
In  theworking  year  1910-11,  3.786,000  lire;  1911-12,  4,800.000  lire  : 
and  in  1912-13,  about  7,000.000  lire.  There  was  also  allotted  in 
1912-13  for  electric  traction  permanent  plants  about  13,000,000 
lire,  besides  a  sum  of  about  one  million  lire  for  other  works. 
This  contrasts  with  4.225,000  lire  allotted  in  1911-12.  On  June 
30th,  1913,  the  extent  of  the  transmission  lines  amounted 
to  nearly  800  km.  The  sub-stationa  numbered  30,  four 
of  which  belonged  to  the  old  Varesine  section.  The  total  power 
amounted  to  50,000  Kw.  Electric  traction  has  worked  regularly 
on  the  Turin-Modane  line,  on  the  old  lines  of  the  Giovi,  on  the 
Milan- Vareee  section,  and  on  the  Valtellina  lines,  and  a  regular 
electric  service  of  passenger  and  goods  trains  has  been  started  on 
the  Savona-S.  Giaaeppe-Ceva  section.  There  now  remaina  the 
electrification  of  the  branohea  of  the  Giovi.  the  Lecco-Monza  and 
the  Turin-Pinerolo  lines. — Bfrista  temica  d' Elettrieita. 

A  public  meeting  waa  recently  held  at  Cantello,  near  Milan,  with 
the  object  of  forming  a  aooiety  for  the  construction  of  an  electric 
tramway  to  run  from  Vareae  to  Folia  di  Malnate,  Cantello  and 
Ligurno,  and  eventually  to  the  Swiss  frontier.  The  scheme  haa 
arisen  out  of  a  desire  to  provide  employment  for  men  out  of 
work. 

The  Italian  State  Railways  power  station  at  Rivarolo  was 
recently  completely  destroyed  by  fire,  the  cause  being  unknown. 

Fbance. — A  Renter's  Paris  message  mentioned  a  tramway  col- 
lision last  week  on  the  Vincennes-8t.  Augustine  route,  by  which 
one  person  was  killed  and  40  injured — 13  seriously  and  three 
mortally. 

Edinhurirh.  —  Tramway  Purchase.  —  The  Tramway 

Committee  has  agreed  to  seek  expert  advice  before  finally  deciding 
to  ratify  the  a^ireement  between  the  Committee  and  the  Tramway 
Co.  relating  to  the  acquisition  by  the  Corporation  of  the  company's 
rolling  stock  at  the  time  of  the  expiry  of  the  lease. 

Halifax.  —  Tramway  Extension  Bill.  —  The  pro- 
motion in  Parliament  of  a  Bill  for  tramway  purposes  and  works, 
involving  an  expenditure  of  £120,000,  has  been  agreed  to  at  a 
special  meeting  of  the  T.C. 

Uolliujfworth. — A  Sub-Committee  has  been  deputed  to 
confer  with  the  Moctram  and  Saddleworth  D.C.'a  on  the  question 
of  the  Stalybridge  Joint  Board's  Tramways  and  Electricity  Bill. 

Hull. — Tramway  E.xtension. — The  T.C.  has  decided  to 
apply  for  a  prov.  order  for  the  oonstrnotion  of  additional  tramways 
in  the  city. 

London. — Tube  Extensions. — The  Hammersmith  B.C. 
is  to  diDCUBs  the  District  Railway  Bill  to  be  promoted  in  the  next 
session  of  Parliament.  This  peeks  power  to  construct  an  additional 
single  line,  to  relieve  west-bound  tralTu,  under  the  Broadway,  and 
to  make  other  arrangements  to  permit  of  the  Piccadilly.  Tutw 
trains  using  the  existing  District  Railway  tunnel. 

Malthy. — The  P.C.  has  unanimously  agreed  to  support 

the  Rothtrham  Corporation'a  propoasl  to  eiibstitnte  trimwavi  for 
the  present  riilless  trollev  vehicle  pystem  between  Rotherham  and 
Maltby. 
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Morley. — Proposed  TiOAN. — The  Leeds  T.C.  has  applied 
for  a  loan  of  £31,iiOO  for  the  erection  of  a  tramway  depot,  eub- 
station,  fcc,  at  Morlev. 

\0tti112i1a1n, — New  Route  Opened. — The  extension 
of  the  Corporation  electric  tramways  from  Sherwood  to  the 
neig-hbourinsr  urban  district  of  Arnold  was  opened  on  January  Ist. 
A  10-minnte  service  is  provided  on  the  new  route. 

\ewcastle-iijioii-Tyne.— Owing  to  the  number  of  com- 
plaints as  to  the  inefficiency  of  the  local  tramway  service,  the 
chairman  of  the  Corporation  Committee  made  a  statement, 
pointing  out  that  295  men  had  joined  the  Army,  of  whom  230 
were  either  motormen  or  conductors,  men  whose  places  it  was 
difficult  to  fill.  Some  150  other  men  had  been  absorbed  in  local 
works,  mainly  in  the  armament  and  warship  building:  works  in  the 
neighbourhood.  Some  of  this  loss  they  had  been  unable  to  replace, 
and  now  they  had  only  653  on  the  books  as  against  723  at  the  out- 
break of  war.  Another  factor  which  tended  to  handicap  them  was 
an  increase  in  the  traffic.  The  system  had  had  to  cope  with  nearly 
200,000  more  persons  than  over  the  Christmas  of  a  year  ago,  the 
mileage  was  increased  by  6,000  miles,  and  there  were  only  two 
more  cars  running  than  a  year  ago.  A  similar  state  of  things  was 
found  in  the  Xew  Year  week.  Much  of  the  delay  in  sections  of 
the  service  is  attributed  to  the  movements  of  troops  in  the  city 
and  neighbourhood. 

Sheffield. — The  Tramways  Committee  has  adopted  a 
report  of  a  Sub-Committee  recommending  the  conversion  of  12 
single-deck  cars  into  double-deckers. 

St.  Helens. — An  application  has  been  received  from  the 
Lancashire  Light  Railways  Co.  for  terms  upon  which  the  Corpora- 
tion wOl  supply  energy  to  the  light  railway  between  Presoot  and 
Knotty  Ash. 

M  allasev. — It  is  proposed  to  double  the  tramway  track 
in  Seabank  Road  and  Seaview  Road. 

\ea{lou. — Gas  Leakage. — At  the  last  meeting  of  the 
Council  a  complaint  was  made  by  the  Leeds  electrical  engineer  in 
regard  to  an  escape  of  gas  in  Kirk  Lane.  It  appeared  that  gas  got 
into  the  tramway  boxes,  which  contained  fully  50  per  cent,  of  gas, 
and  this  not  only  constituted  a  danger,  but  also  hindered  the 
completion  of  the  tramway  extensions.  The  attention  of  the  Gas  Co. 
had  been  drawn  to  the  matter  on  two  or  three  occasions,  but 
nothing  had  been  done.  The  Council  decided  that  the  lias  Co. 
should  be  asked  to  attend  to  the  matter. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — A  reduction  has  been  made  by  the  Federal 
Executive  in  the  charge  for  wireless  messages  to  and  from  vessels 
licensed  in  Australia  and  New  Zealand,  from  lid.  to  6d.  a  word. — 
Aust.  .V.  S. 

A  wireless  station  has  been  erected  at  Eibanl,  and  is  working 
satisfactorily,  communications  being  transmitted  through  Port 
Moresby  and  Thursday  Island  to  Australia.  The  installation,  which 
comprises  Telefunken  and  Marconi  instruments,  was  mostly  the 
property  of  the  German  Government,  being  used  at  a  high-power 
station  at  Bitapaka,  which  was  captured  after  a  sharp  encounter. 
The  whole  of  the  installation  and  the  operating  has  been  done  by 
members  of  the  Expeditionary  Force,  and  is  under  the  charge  of 
the  senior  operator,  Corporal  G.  H.  Smy  the.  Signaller,  assisted  by 
four  Marconi  operators.  Power  is  supplied  by  a  captured  German 
dynamo  and  converter  driven  by  a  Bolinger  oil  engine,  under 
Electrician  Corporal  Tenbosch,  assisted  by  two  mechanics. — Sijdney 
Morning  Herald. 

Canada. — On  .January  1st  an  amalgamation  of  the  Great 
North- Western  and  Canadian  Northern  Telegraph  Companies  took 
place,  and  the  two  systems  will  in  future  be  operated  as  one  under 
the  style  of  the  Great  North-Western  Telegraph  Co. 

It  is  understood  that  within  the  next  few  months  the  lines  and 
offices  of  the  Western  Union  Telegraph  Co.  in  the  Maritime  Pro- 
vinces will  be  operated  by  the  Great  North-Western  Co.,  which 
will  then  have  the  largest  telegraph  system  in  Canada,  covering 
the  country  from  the  Atlantic  to  the  Pacific. 

It  had  been  stated  in  Canada  that  the  Grand  Trunk  Pacific 
Railway's  telegraph  system  was  also  to  be  included  in  the  merger, 
but  this  is  denied  by  the  Grand  Trunk  Pacific  Co.,  which  announces 
that  its  system  is  entirely  distinct  from  the  new  combination, 
and  is  fuUy  equipped  for  carrying  on  commercial  telegraph 
business  from  the  head  of  the  lakes  to  the  Pacific  Coast. — Standard. 

China. — Tsingtao,  which  was  recently  captured  from 
Germany  by  the  Japanese,  was  connected  with  Yap  Island  in  the 
South  Seas  by  a  submarine  cable  ;  in  Shanghai,  the  station  being 
located  in  the  German  Post  Office  in  Shanghai,  whinh  is  a  neutral 
city  ;  the  shore  ends  of  the  cable  at  Shanghai  are  also  in  neutral 
territory.  The  line  was  taken  over  by  the  Japanese  on  the  fall  of 
the  fortress,  and  it  is  announced  that  it  will  have  to  be  cut  on  the 
high  seas  in  order  that  it  may  be  connected  with  the  JapKueee 
Fogt  Office  in  Shanghai. 


Fire  Alarms  at  Luton. — The  Fire  Brigade  Sub-Com- 
mittee has  reported  in  favour  of  the  installation  of  the  "  Knight " 
fire-alarm  system  in  the  town,  at  a  cost  of  £450.  The  matter  is 
under  consideration. 

Field  Teleirraphs   in   East  Africa.— The   unexpected 

difficulties  which  may  be  met  with  in  novel  circumstances  are  well 
illustrated  by  the  following  extract  from  a  letter  published  in  the 
Times  : — "  Tiie  funny  side  of  war  is  very  much  before  us  out  here. 
The  telegraph  section,  for  instance,  with  great  speed  and  efficiency 
fixed  up  the  field  telegraph,  48  miles  of  it,  on  bamboo  poles.  Next 
day,  walking  along  the  line,  I  never  saw  such  a  mess.  Wherever 
a  giraffe  had  come  across  it  in  the  night  he  seemed  to  have  wound 
it  round  his  neck  and  then  started  off  at  top  speed." 

Illicit  Wireless  Apparatus. — Henry  Summers,  smack 
owner,  charged  at  Ramsgate  with  having  in  his  possession,  with- 
out the  permission  of  the  Postmaster-General,  certain  apparatus 
intended  to  be  used  for  sending  or  receiving  wireless  messages, 
which  he  said  he  bought  from  the  Trinity  Brethren  in  1913  for 
9  guineas,  and  had  tried  to  sell,  was  fined  £10,  including  costs. 

On  January  11th  a  district  court-martial  was  held  at  Man- 
chester on  Frederick  Goddard,  of  Ardwick,  charged  with  having 
at  his  home  certain  wireless  apparatus.  Evidence  was  given  to 
the  effect  that  his  wireless  installation  was  dismantled  at  the 
beginning  of  the  war.  He  had  a  licence  to  use  a  wireless  tele- 
graph for  experimental  purposes.  The  proceedings  were  adjourned 
to  Tuesday,  when  the  accused  was  acquitted. 

Russia.' — An  agreement  has  been  made  between  the 
Russian  and  Mongolian  Governments  which  grants  the  Russian 
Central  Administration  of  Posts  and  Telegraphs  a  concession  for 
the  construction  of  a  telegraph  line  from  Monda,  in  the  Govern- 
ment of  Irkutsk,  to  the  Mongolian  town  of  Uliaeutai. — Board  of 
Trade  Journal, 

San  Marino. — This  little  Republic  on  the  Adriatic  is 
accused  by  Germany  of  allowing  its  wireless  station  to  be  used  for 
transmitting  news  from  French  warships  to  Paris.  The  Govern- 
ment of  San  Marino  has  refused  to  allow  a  German  Commission  to 
visit  the  plant,  but  would  consent  to  an  Italian  Commission. 

The  Telephone  Service. — No  fewer  than  450  telephone 
exchanges  have  been  opened  in  small  villages  during  the  last  three 
years.  The  average  number  of  subscribers  on  these  rural  exchanges 
is  10.  Iq  addition,  1,200  call  offices  have  been  opened  at  places 
too  small  to  support  an  exchange. — Standard. 

W  ireless  in  Warfare. — The  Wireless  World  tor  January 
states  that  in  1913,  during  the  Upper  Rhine  reliability  trials,  the 
old   Zeppelin  "Viktoria   Luise,"   which   took   part  in    the  trials,  1 
remained  throughout  their  duration  in  constant  wireless  communi-  ] 
cation  with  the  base  at  Frankfort  over  distances  up  to  120  miles,  ! 
and  with  other  stations  up  to  200  miles,  so  that  a  regular  wireless  | 
service  for  her  passengers  was  maintained.     The  wireless  equip-  | 
ment  of  the  newer  naval  and  military  craft  is  far  more  powerful.  | 
The  aerial  consists  of  a  3-mm.  phosphor-bronze  wire,  unwound  to  ] 
the  required  length  (the  full  length  being  750  ft.)  from  a  spool,  ' 
and   floating   freely   in  the  air   when  the  airship  is  aloft.    The 
apparatus  itself  is  extremely  compact,  and  derives  the  necessary 
power  from  a  small  dynamo  driven  off  the  engines.     It  weighs, 
complete,    150   lb.,   or,   including    the  dynamo,    270  lb.  ;    has    a 
minimum  range  of    120  miles,  and  can  encompass  wave-lengths 
varying  between  300  and   1,200  metres.     It  is   claimed  that  the 
danger  from  sparks  during  the  process  of  transmission  has  been 
wholly   eliminated.     Every   large  aerodrome    in    Germany,    both 
military  and  civilian,  has  its  wireless  station,  some  of  which,  such 
as  those  at  Johannisthal,  Cologne,  Friedrichshafen,  Frankfort,  and 
Mannheim,  are  very  powerful.     In  addition,  the  construction  was 
begun  some  time  ago  of  a  series  of  wireless  stations  forming  a  ring 
right  round  the  German  frontiers.     Their  purpose  is  twofold  :  first, 
to  enable  German  airships  to  remain  in  constant  wireless  touch 
with  a  German  base  during  their  expeditions  ;  and,  secondly,  to 
provide  them  with  what  may  be  described  as  a  wireless  compass, 
enabling  them  to  fix  their  position  when  out  of  sight  of  land  with 
quite  a  fair  degree  of  accuracy  as  a  result  of  signals  from  these 
wireless  stations. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  Adelaide. —  February  10th.  Testing 
instruments,  for  Postmaster-General.  See  'Official  Notices'' 
January  1st. 

Brisbane. — March  10th.  Motor-generator,  power  board,  &c.,  foJ 
Postmaster-General.     See  "  Official  Notices"  to-day. 

Brisbane. — (Extension  of  time  to  March  16th.)  Commoi 
battery  multiple  switchboard  and  automatic  or  semi-automatic 
switchboard,  ic,  for  the  Deputy  P.M.G.— 7> 'irrf  of  Trade  Journal 

Perth. — February  10th.  Telephone  switchboards  and  parts,  foi 
Postmaster-General.     See  "  Official  Notices  "  January  Sth. 

Melbourne,  Brunswick  and  Coburg  Tramways  Trust. — February 
2Ith.  Special  work,  bonds,  steel  and  wood  poles,  overheat 
materials,  H.T.  cable,  trucks,  and  sub-station  electrical  equipment 
March  lOtb,     Car  equipmenta  (motora,  fco,),   oar  bodies,  wb«e 
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guards.  Specifications  for  each  item,  £2  28.  (returnable),  from 
the  office  of  the  Eng^ineer  (Mr.  Struau  Robertson),  Sydney  Road, 
Coburgf.  Copies  can  be  seen  at  the  Board  of  Trade  Commercial 
Intelligence  Department  in  London. 

Beekenliaiii. — January  25th.  U.D.C.  One  120-kw. 
D.c.  generator  and  switchgear  to  couple  to  120-kw.  steam  alter- 
nator.   See  "Official  Notices  "  January  sth. 

ItoltOii.  —  February  llth.  Corporation.  Low-tension 
sub- station  switchgear,  for  the  Electricity  Department.  See 
"  Official  Notices  "  January  Sth. 

Bury. — January  30th.  Extension  to  reinforced  concrete 
retaining  wall  at  the  electricity  generating  station,  Chamber  Hall, 
Specifications,  ka.,  from  Mr.  J.  A.  Settle,  Borough  Engineer. 

f lielteilliaiu.  —  January  30th.  Corporation.  Twelve 
months'  supply  of  electric  light  fittings,  &c.  Forms  of  tender 
from  Mr.  J.  S.  Pickering,  Borough  Engineer. 

Croydon.  —  January  25th.  General  stores,  for  the 
Corporation  Tramways  Department,  for  a  year.  The  Manager, 
Thornton  Heath. 

Daiiinji'ton, — February  2nd.  Corporation.  Alternative 
tenders  for  2,000-KW.  and  3,000kw.  turbo-alternators  ;  separate 
tenders  for  condensing  plant.    See  "  Official  Notices  "  to-day. 

I])swuii. — January  22nd.  Corporation  Electric  Supply 
Department.  Coal-handling  plant.  Specification,  &c.,  21s.  (return- 
able).    Mr.  F.  Ayton,  Engineer  and  Manager. 

Lame. — January  29th.  For  lighting  public  streets  and 
roads  by  electricity  for  three  years  from  August  1st,  by  the  U.D.C. 
Particulars  from  Mr.  W.  G.  Younge,  Clerk  to  the  Council. 

Leeds. — January  22nd.  Overhead  electrically-driven 
travelling  crane,  and  cial^and  ash-conveying  plant,  for  Electric 
Lighting  Department.     See  "Official  Notices"  December  lltb. 

London. — L.C.C. — January  26th.  Platelaying,  &c., 
for  electric  tramway.  Grove  Road  and  Burdett  Road,  &c.  Speci- 
fications, &c.,  from  Mr.  G.  W.  Humphreys,  County  Hall,  Spring 
Gardens,  S.W. 

January  25th.  Lighting  installation  (200  wiring  points,  260 
lighting  points)  at  Exmouth  Street  Elementary  School,  Hampstead 
Road,  N.W.     See  ''  Official  Notices  "  to-day. 

Battebsba. — The  B.C.  is  recommended  to  invite  tenders  for 
three,  six,  nine  and  twelve  months'  supply  of  oils,  engine-room 
stores,  electricity  meters,  service  joint-boxes,  electric  lamps,  &c. 

Mandiester. — January  19th.  Tramways  Committee. 
((/)  Permanent  way  special  track  work,  and  (?/)  permanent  way 
points,  tongues,  and  hardened  steel  centres.  Specifications,  A:c. 
(CI  Is.  returnable),  from  Mr.  J.  M.  McElroy,  general  manager. 

\e\v  /eaLand. — Wellinoton. — February  2.sth.  Public 
Works  Department.  18  step-down  transformers,  for  the  Lake 
Coleridge    power    scheme.     Specification    at    the  Public  Offices, 

Wellington. 

Oldham.  —  January  ISth.  For  electric  lighting  the 
Council  School  at  Higginshaw,  for  the  Oldham  Education  Com- 
mittee. Specifications  from  Messrs.  Winder  &  Taylor,  architects, 
I'uion  Street. 

Plynioiitli,  —  January  21st.  Corporation.  Twelve 
months'  supply  of  carbon",  A.c.  meters,  transformers,  cables,  oils, 
waste,  &c.    See  "  Official  Notices  "  January  Sth. 

Redditcli. — U.D.C.  Two  turbo-alternators,  each  l,OoO 
KW.,  with  condensers,  cooling  tower,  &o.  ;  two  synchronous  motor- 
alternators  of  3U0  KW.  and  l.iO  kw.  respectively.  See  "Official 
Notices  "  January  Sth. 

Rochdale.  —  January  27th.  Tramways  Committee. 
Erection  and  completion  of  repair  shops  :  (a)  reinforced  concrete 
foundations  and  car  platform,  ('/)  steelwork  (steel  frame),  and 
((•)  builders'  work.  Particulars  from  Mr.  P.  W.  Hathaway,  Town 
Hall. 

Si>aiii. — February  7th.  The  municipal  authorities  of 
Berlange  de  Duero  (province  of  Soria)  are  inviting  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 
1 0  years. 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
Sarria  (province  of  Lugo )  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  10  years. 

Tiinhrldiie  Wells. — January  2r)th.  Cooling  tower  and 
pipework,  two  water-tube  boilers,  economisers,  mechanical  stokers, 
pipework,  and  feed  heater,  for  Borough  Electricity  Works.  See 
"Official  Notices"  January  let, 

Wortdstoek. — February  4th.  Generating  plant,  switch- 
board, battery,  wiring,  lamps  and  fittings  (120  points),  for  tho 
Union  Workhouse  Guaidiane,    tSta  "  Official  Notioea  '  to-d»y, 


CLOSED. 

Australia. — In  connection  with  the  parcels  post  office 
building  adjoining  the  Sydney  railway  station,  the  Minister  for 
Home  Affairs  has  accepted  the  following  tenders : — Four  goods 
lifts,  electrically  driven,  Messrs.  Edmiston  &  O'Neill,  £6,700  ;  two 
service  lifts,  electrically  driven,  Messrs.  Edmiston  .t  O'Neill,  £1)00. 
He  has  also  accepted  the  tender  of  Messrs.  Gibson,  Battle  &  Co.  for 
an  electrically-driven  inclined  elevator,  including  foundations. 
The  whole  of  the  work  is  to  be  of  Australian  manufacture,  with 
the  exception  of  some  small  items,  such  as  ropes,  which  are  not 
made  in  Australia  ;  they  will  be  of  British  manufacture. — 
Mflbotirne  Age. 

Melboubne. — An  Australian  newspaper  states  that  large  orders 
for  wire  have  just  been  placed  by  the  Postmaster-General's  Depart- 
ment, the  department  having  accepted  the  offer  of  the  British 
Insulated  and  Helsby  Cables,  Ltd.,  to  supply  126  tons  of  wire,  of 
varying  weights,  for  £10,625.  All  the  wire  is  to  be  of  English 
manufacture. 

The  following  contracts  have  been  placed  : — 

P.M.G.'s  Department,  Victoria. — 

80  cable  terminals,  52  pairs,  £466  1.3b.  43.— Mr.  F.  B.  Cook. 
P.M.G.'s  Department,  Tasmania. — 
300  telephones,  common  battery  wall  pattern,  £176  Es.— British  Qeneral 

Electric  Co.,  Ltd. 
100  telephones,  common  battery  table  pattern,  £125  8s.  4d. :  75  ditto,  witli 
generator,  £198  15s.  ;  60  ditto,  table  pattern,  with  generator,  £107  10s.; 
1€0  ditto,  with  switch,  £418  los. ;  25  ditto,  table  pattern,  with  switch, 
£97  103.— J.  Bartram  &  Bon  Pty. 
8  tons  bronze  wire,  £261 ;  lO.OOD  cipoer  tapes,  £9  3s.  4d. ;  10,000  binders, 
£12  18s.  4d.— British  Insulated  &  Helsby  Cables,  Ltd. 

Sydney  Municipal  Council  has  received  the  foUoiving  tenders  for— 
2,00il.K.v.A.  33,O00/5,000-voi.T  Teaksfobmebs. 

Siemens  Bros £5,775 

British  Westinghouse  Co (recommended)    6,064 

Australian  General  Electric  Co lo,38ti 

1,000-K.V.A.  AND  500-K  V.A.    TfiANSFOEilEBS. 

Noyes  Bros.           £2,782 

British  Westingbouse  Co (recommended)  2,869 

biemens  Bros a. 293 

Australian  General  Electric  Co 6,948 

600-K.V.A.   5,0r0/415  THANtFORMEBS. 

Australian  General  Electric  Co.  . .     (recommended)  £1,644 

Siemens  tiros 1,852 

Standard  Waygood  Hercules,  Ltd 1,960 

Motob-Driven  Air  Comfbessob. 

N.  Guthridge.  Ltd (recommended)   £234 

Standard  Waygood  H<!rcules,  Ltd 2a5 

Australian  General  Electric  Co 236 

Vacufm  Cleanebs. 

N.  Guthridge  *  Co.,  Ltd.            £116 

H.  P.  Gregory  &  Co (recommended)  ISO 

Lamson  btore  8er?ice  Co.,  Ltd 155 

J.  Hardie  A  Co 160 

Noyes  Bros 170 

E.  V.  Morrison  &  Co 1S8 

Q.Vincent 46a 

Elliott,  Maclean  &  Co 497 

,.                   „          (alternatiTe)  . .        .• 617 

88,000-voLT  Cable. 

Callenders £16.100 

Western  Electric  Co. (recommended)  17,591 

Henley  Telegraph  Worlis,  Ltd.  17.636 

Australi:iii  General  Electric  Co.  (altfrnatlve)     ..        ..    18,090 

Biemens  Bros., *i  Co.        ..         19,485 

British  Insulated  &  Helsby  Cables,  Ltd 20,125 

„  „  „  80,481 

Australian  Generni  Electric  Co.         .-f       2n,fiO 

Warburton.  Franki,  Ltd 21.975 

Lawrence,  Hanson  Electric  Co.,  Ltd.         25,875 

Melbourne  City  Council.— 
Hoists,  electric,  motors,  at  city  abattoirs,  £1,552. — Edmiston  &  O'Neill. 

-'Arirfrr<. 

ita('ii|i. — The  T.C.  has  decided  to  order  two  trans- 
formers trom  Messrs.  Ferraiti,  Ltd.,  and  7il8  s  w.(^;.  cable  from 
the  Macintosh  Cable  Co.,  Ltd.  The  tender  of  the  Post  Oifioe 
has  been  accepted  for  connecting  the  out-stations  and  the  central 
police  station  by  telephones. 

Kradford. — The  Tramways  Committee  has  accepted  the 
tender  of  Messrs.  Wm.  Hird,  Sons  &  Co.,  Ltd.,  of  Wjke,  Bradford, 
for  the  supply  of  4,0(iO  yards  of  grey  serge,  at  the  price  of  6s.  per 
yard,  for  the  purposes  of  uniform  clothing,  for  the  Tramways 
Department.  It  has  also  resolved  to  accept  the  offer  of  the 
Bradford  Technical  College  to  supply  five  pieces  of  similar  cloth 
at  the  same  price. 

The  Technical  Education  Sub-Committee  of  the  Corporation  has 
accepted  the  following  tenders  for  motors  and  wiring  to  motors  in 
the  workshop  : — 

Phil-nix  I>ynamo  Manufacturing  Co.,  Lkd.— Fire  motors,  £:HX). 
Umiili  A  Ci-ott.- Wirint;  tho  above  motors,  £68. 


Iti'lstol. — The  Docks  Committee  of  tho  T.C.  has  accepted 
the  tender  of  Messrs.  Siemens  Bros,  for  arc  lamp  carbons. 

Caiitcrbnry,  —  The  T.C.  has  accepted  the  tender  of 
Mr.  S.  Terry  tor  electrical  engineers'  work  (or  tha  enininir 
half-year. 
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Clacton. — The  tender  of  Jlessrs.  Johnson  &  Phillips, 
Ltd.,  has  been  accepted  by  the  U.D.C..  at  £425,  for  supplying  and 
Isyinir  yarions  lengths  of  cable. 

Dartford. — The  E.L.  Committee  has  placed  orders  with 
Messrs.  John  Hudson  k  Co.,  Ltd..  and  Messrs.  E.  J.  and  W.  Gold- 
smith, Ltd.,  to  supply  300  tons  of  bitnminons  coal,  at  2b.  per  ton 
above  contract  price  to  cover  war  risks,  and  for  110  tons  of 
Derbyshire  peas,  at  ISs.  6d.  per  ton,  and  600  tons  of  New  Hacknall 
Black,  at  163.  9d.  per  ton.  respectively. 

Gil]ins,'haiu  (Rpnt). — The  T.C.  has  accepted  the  offer 
of  Messrs.  Wm.  Cory  &  Son,  Ltd.,  for  up  to  150  tons  of  coal  for  the 
electricity  works,  at  2s.  per  ton  over  contract  price. 

London. — The  Metropolitan  Asylums  Board  has  accepted 
the  tender  of  Messrs.  Turnham  &  Ca.,  at  £257,  for  installing  electrio 
light,  internal  telephone  and  bell  system,  provifion  of  electric  bells, 
and  separating  the  fire  alarm  system  at  ShefiBeld  House,  Sheffield 
Street,  W.C. 

Battebsea. — The  Electricity  Committee  has  accepted  the  tender 
of  the  Empire  Stone  Co.,  at  £545,  for  the  construction  of  a 
reinforced  concrete  coal-bunker  at  the  generating  station.  The 
Committee  recommends  that  the  offer  of  Messrs.  Foster  i:  Co.  for 
6,000  tons  of  Pooley  Hall  small  coal  be  accepted. 

Hammebsmith. — The  B.C.  Electricity  Committee  has  accepted 
the  offer  of  Messrs.  W.  Cory  &  Son,  Ltd.,  for  1,000  tons  of  Midlands 
small  coal,  at  Ss.  6d.  per  ton  ;  and  that  of  Messrs.  Cory  Bros.  &  Co., 
Ltd.,  for  1,000  tons  of  Gedling  small  coal,  at  12b.  6d.  per  ton. 

Morley. — The  Leeds  Corporation  Tramway  Committee 
has  accepted  the  tender  of  Mr.  Paul  Rhodes,  of  Leeds,  for  the 
erection  of  a  tramway  dep6t  at  Morley. 


FORTHCOMINQ    EVENTS. 


Junior  Institution  of  Engineers.-Friday,  Janaary  15th.  At  S  p.m.  At 
89,  Victoria  8treet.  Paper  oa  "  Motor-Car  AocesBorieB,"  by  Mr.  R.  S. 
Fox. 

Friday.  Jannary  SSnd.  At  8  p.m.  At  39,  Victoria  Btreet,  Paper  on 
"  Rotary  Air  Pumpa,*'  by  Mr.  A.  Arnold. 

Nortli-Western  Section.— Monday,  January  18th.  At  7.45  p  m.  At 
.J  if  a  C>fe,  2B,  Oorporation  Street,  Manchester,  Paper  on  "Country 
House  Electric  Lightine  Installation,"  by  Mr.  C.  F.  Clifton. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section!.— Monday, 
January  18th  At  7  30  p  m.  At  the  Mining  Insticuoe.  Paper  on  *' Auto- 
matic Protective  Bwitchgear  for  Alternating-Current  Systems,"  by  Mr. 
E.  B.  Wedmore. 

Boyai  Society  of  Arts.— Monday,  Janaarv  18th.  At  8  p.m.  At  John  Btreet, 
Adeiphi.  W.C  Cantor  Lecture  on  "Oils,  their  Production  and  Manu- 
facture," by  Dr,  P,  Mollwo  Perkin. 

Illuminating  Engineering  Society.-Tuesday,  January  19lh.  At  8  p.m. 
At  Royal  Socieiy  of  Arts.  John  Btreet,  Adeiphi.  Discussion  on  '•  Some 
Points  in  connection  with  the  BcieotlBo  Development  and  Practical 
Application  of  Bearohlights." 

Nottingham  Society  of  Engineers.— Wednesday,  January  20th.  At  7.80  p.m. 
Xt  Welbeck  Hotel,  Milton  Street.     Ten-minute  papers  by  members. 

Institute  of  Marine  Engineers.- Wednesday,  January  20th.    At  7.30  p.m. 
At  Tower  Hill,  Minories,  E.C,     Estranrdioary  Qeneral  meeting. 
At  8  p.m.    Inaugural  address  by  Bir  A.  Denny,  Bart.,  LL.D. 

Greenock  Electrical  Society.— Thursday,  January  2lst.  At  7.46  p  m.  At 
21,  West  Stewart  Street.  Paper  on  "  Electricity  in  a  Bhipbailding  Yard," 
by  Mr.  D.  Angus. 

Institution  of  Mechanical  Engineers- Friday,  January  22nd.  At  8  p.m. 
At  Storey's  Gate,  S.W.  Paper  on  "  Standardisation  of  Pipe  Flanges  and 
Flanged  Fittings,"  by  Mr.  J.  Dewrsnce. 

Physical  Society  of  London.— Friday,  January  22nd,  At  5  p.m.  At  Imperial 
College  of  Snience,  Sjutb  Kensington,  Paper  on  "Practical  Harmonic 
Analysis,"  by  Dr.  A.  Russell. 

Boyal  Institution  of  Great  Britain.- Saturday,  January  23ra.  At  8  p  m. 
At  Albemarle  Btreet,  W.  Lecture  on  "  Aerial  Navigation— Bcientiflo 
Principles,"  by  Dr.  R.  T.  Glazebrook,  F.R.S, 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch^.— 
Saturday,  January  23'd.  At  4.3t)  p.m.  At  Royal  Technical  College, 
Glasgow,  ioint  Meeting  with  National  Association  of  Colliery  ilanagers. 
Paper  on  "Electricity  at  the  Coal  Face,"  by  Mr.  J.  Bowman.  After  the 
meeting  several  Visual  Signal  Indicators  will  be  e:shibited, 


3iuneaton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Brown-Boveri  k  Co.,  at  £6.i,  for  the  supply  of  an  automatic 
pressure  regulator  for  the  Electricity  Works. 

iSalford.  —  The  Tramways  Committee  recommends  the 
acceptance  of  the  tender  of  Messrs,  Edward  Wood  k  Co.,  Ltd.,  for 
the  steel  work  required  for  the  extension  of  the  central  oar  depot, 
Pendleton,  at  £  1,^95. 

Sheffield.  —  The  Electricity  Supply  Committee  has 
resolved  to  accept  the  following  tenders  : — 

Staveley  Coal  &  Iron  Co.,  Ltd.— Cast-iron  feed  water  pipes,  £65. 

Foster  Bros. — Mild-steel  steam  pipes  and  valve,  £133. 

Lea  Recorder  Co.,  Ltd. —  ombiued   recording  water   meter,    including 

steel  notch  tank  and  float  chamber  £  108 
T.  Smith  &  Sons.- Steam  crane  and  grab,  £1,018. 

The  City  Council  is  recommended  to  accept  the  tender  of  the 
General  Electric  Co.  for  the  supply  of  two  30-H.p.  electric  motors 
to  the  Water  Department. 


Ship  Li^htin^, — The  tender  of  Messrs.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  has  been  accepted  for  the  supply  of  Wotan, 
tantalum,  and  carbon  filament  lamps  to  Messrs.  G.  Thompson 
and  Co.,  the  Aberdeen  White  Star  Line. 


Stockport. — The  Health  Committee  has  accepted  the 
tender  of  Messrs.  W.  A.  Shaw  &  Co.  for  certain  alterations  to  the 
electric  lighting  at  the  hospital. 

The  tender  of  Messrs.  Kelsall  Bros.,  for  Pleasley  best  nutty  slack 
top  hard,  Mansfield,  at  lOs.  ."id.  per  ton  delivered,  from  70  to  flO 
tons  per  week  for  12  months,  has  been  accepted  by  the  Electricity 
Committee.  The  Committee  has  also  offered  to  take  a  limited 
weekly  supply  of  Brownlesa  slack,  Blddnlph  Valley,  at  93.  3d.  per 
ton  delivered,  for  a  period  of  12  months. 

The  T  C.  has  accepted  the  tender  of  Messrs.  Dick,  Kerr  i  Co., 
Ltd.,  for  a  5,000-kw.  turbo-alternator. 


Stretford. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  W.  T.  Henley's  Telegraph  Works  Co.  for  160  yards 
of  8-in.  single  cable,  for  £84. 

Torquay.— The  Electricity  Committee  has  agreed  to  a 
request  from  Messrs.  Whiteway  &  BiU  that  they  should  be  paid  an 
extra  2s.  per  ton  on  the  original  price  for  any  future  supplies  of 
coal,  owing  to  the  difficulties  and  delays  in  navigation. 

Weymouth.— The  Electricity  Committee  has  accepted 
the  tender  of  Messrs.  Browett,  Lindley  &  Co.,  Ltd.,  for  a  200-KW. 
gas-driven  plant,  at  £3,000,  and  that  of  Messrs.  Whipp  &  Bourne 
for  the  necessary  switchboard,  at  £87.  The  tender  of  Mr.  G.  F. 
Bowering.  at  £318,  for  foundations  for  machinery  at  the  electricity 
works  has  been  ^csepted. 


NOTES. 


Parliamentary. — South  Shields  Corpoeatiox  Bill. 

— A  town's  meeting  of  South  Shields  ratepayers  has  defeated  the 
Corporation  Bill,  under  which  tramways  estimated  to  cost  £16,711 
were  proposed. 

DoNCASTEE  CORPOEATION  BiLL. — The  ratepayers  of  Doncaster 
at  a  town's  meeting  have  defeated  the  clauses  in  the  Corporation 
BUI  for  the  sale  and  hire  of  electrical  fittings.  A  poll  was  sub- 
sequently demanded,  but  it  was  stated  that  if  the  Corporation 
persisted  in  including  the  clauses,  the  BUI  would  be  opposed  in 
Parliament  by  the  Chamber  of  Commerce. 

Standing  Obders. — The  County  CduuoU  of  the  West  Riding 
of  Yorkshire  has  presented  memorials  against  the  Rotherham  Cor- 
poration BUI  and  the  Stalybridge,  Hyde,  Mossley  and  Dukinfield 
Tramways  and  Electricity  Board  Bill,  alleging  noa-compliance 
with  standing  orders.  In  each  case  the  allegation  is  that  the 
promoters  have  not  obtained  the  consent  of  the  Council,  who  are 
the  road  authority  for  the  construction  of  certain  tramways. 

Preferential  Terms, — In  a  letter  to  the  Municipal 
Jojirnal,  Mr.  H.  Faraday  Proctor,  hon.  secretary  of  the  T.M.E.A, 
deals  with  the  question  of  power  rate  and  photo  printing,  as 
follows  : — la  the  issneof  the  Mi)nicipal  Jmiryuil  of  December  25th, 
1914  (Ref.  101),  is  published  an  inquiry  from  the  chairman  of  an 
Electricity  Committee,  asking  whether  it  is  illegal  to  supply 
current  at  power  rate  for  photo  printing.  The  town  clerk  of  the 
undertaking  in  question  and  the  Municipal  Journal  express  the 
opinion  that  such  a  practice  is  illegal,  as  it  is  lighting,  and  not 
power.  I  should  like,  most  emphatically,  to  protest  against  snch  a 
ruling. 

It  must  be  remembered  that  electrical  undertakers  do  not  sell 
either  light,  heat  or  power.  Their  commodity  is  electrical 
energy,  and  when  such  energy  is  used  for  photo  printing  it  is  not 
used  as  an  illnminant,  but  for  its  actinic  properties — a  purely 
commercial  use  ;  and  may  certainly,  therefore,  be  sold  as  power. 

If  the  argument  held  good  that  electricity  used  for  photo  print- 
ing must  be  considered  lighting  and  sold  as  such,  then  all  luminous 
radiators  would  come  under  a  simUar  ruling. 

The  ultimate  purpose  for  which  energy  is  used  must  be  taken 
into  consideration  in  determining  whether  such  use  is  lighting, 
power  or  heating,  and  a  moment's  consideration  wUl  make  this  clear. 
In  all  electrio  lighting  the  energy  is  used  primarily  to  heat  the 
carbons  or  filaments  in  the  lamps  to  such  a  temperature  that  they 
produce  light,  but  would  anyone  suggest  that  all  such  enerey  muse 
be  sold  at  the  heating  rate  .'  The  natural  corollary  would  be  the 
abolition  of  all  lighting  rates. 

Appointments  Vacant. — Two  shift  engineers  (£2) ; 
fitter  for  County  Asylum,  Whalley,  near  Blackburn ;  power 
station  superintendent  (£175)  for  Maidenhead  Electricity  Works  : 
engineer-in-charge  (£2  153.)  for  Sunderland  Electricity  Depart- 
ment ;  junior  engineers  (266.1  for  Cleveland  and  Durham  Electric 
Power,  Ltd.,  Middlesbrough  ;  electrician-in-charge  for  the  Callan 
Electric  Lighting  Society,  Ltd,,  Callan ;  electrician  (35s,),  for 
Croydon  Mental  Hospital  ;  meter  tester  (S.'is.),  for  Salford  elec- 
tricity works  ;  assistant  electrical  engineer  (£300),  for  Government 
of  Nigeria.    Particulars  are  given  ino  ur  advertisement  page." 
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Institutiou    and    lecture    Notes.— Institution    of 

Electrical  Engineers. — The  foUuwins-  it>in3  appear  on  the  pro- 
gramme of  the  BIBMINGHAM  LocAL  SECTION  for  the  second  half 
of  the  session  : — 

.Tunuary  29th.—"  L-ird  Kelvin's  Work  on  GyroBtatios,"  by  Prof.  A.  Gray. 
February  lOth.— "Polyphase  Commutator  Machines,"  by  Mr.  N.  Bhjittle- 

worth. 
March  3'^  — "  Eleotric^itj  Applied  tj  Mining,"  by  Mr.  C.  P.  Sparks. 
March  nth.—"  Eleotrio  CookiDK    mainly   from  the   Consumers'   Point  of 

View,"  by  Mr.  W.  R,  Cooper. 
April  14ih.— "  The  Rombay  Hydro-Electric  Scheme,"  by  Mr.  A.  Dickinson. 
April  2Sth.— "  The  Power  Supply  to  the  Hand  Mines,"  by  Mr,  J.  H.  Rider. 
May  12th.— Annual  meeting. 

Manchester  Local  Section. — At  the  meeting  on  Tuesday  last 
a  paper  was  read  by  Dr.  S.  P.  Smith  and  Mr.  R.  S.  H.  Boulding, 
B.Sc,  on  "The  Shape  of  the  Pressure  Wave  in  Electrical 
Machinery  "  The  disouesion  was  closed.  The  same  paper  was  to 
be  read  in  London  last  nigfht. 

Scottish  Local  Section. — At  the  meeting  on  Tuesday,  Mr 
C.  J.  Beaver  read  his  paper  on  "  Cables."  The  meeting  was  held 
in  Edinburgh,  and  there  was  a  large  muster  of  East  of  Scotland 
delegate". 

Rugby  Engineering  Society. — On  Tuesday  last,  a  paper  on 
"  Modern  Electric  Lighting  "  was  read  by  Mr.  H.  C.  Wheat. 

Aucliof  Boards  for  Ccal  Pile. — The  accompanylDg 
sketch  shows  a  method  of  preventing  coal  piles  from  spreading  at 
the  base,  by  enclosing  the  lower  parts  of  the  pile  in  courses  of 
timbers  anchored  from  within  the  pile  itself.  As  the  coal  is 
filled  in  over  the  anchor  timbers  the  weight  of  the  coal  serves  to 


Anchoe  Construction  to  Prevent  Coal  Pile  from 
Spreading. 

keep  the  outer  portions  of  the  pile  from  spreading.  This  construc- 
tion is  especially  convenient  where  it  is  desirable  to  keep  clear  a 
pathway  which  would  otherwise  be  engulfed  by  the  flow  of  the 
lumps  of  coal.  Unless  some  such  protection  is  used,  the  jarring 
and  sweeping  of  passing  teams  and  persons  will  ordinarily  cause 
the  coal  to  run  down  a  grade  very  much  less  than  its  ordinary 
angle  of  repose. — Electrical  World, 

Tlie      Electrically-Propelled     Super-Dreadnousiit 

"  California." — Particulars  now  to  hand  show  what  important 
reinforcements  and  modificationo  have  been  made  possible  in  the 
design  of  the  United  States  first-olass  battleship  California 
by  the  adoption  of  electric  propulsion.  Like  her  sister  ships  the 
JVei'ada  and  OklahomalLy  the  California  is  to  rely  exclusively  on 
oil  fuel,  but  the  turther  saving  in  weight  of  bunkers,  boilers, 
piping  and  condenser.^  and  in  space  occupied  by  these  has  made 
possible  important  additions  to  the  armouring  and  armament  of 
the  vessel,  besides  improving  conditions  within  her  by  less  heating 
and  less  crowding  of  equipment.  The  California  is  to  carry  12 
14-in.  guns  (in  four  triple  turrets)  besides  four  submerged  21-in. 
torpedo  tubes  and  a  secondary  armament  of  22  5-in.  guns.  Her 
armouring  is  said  to  be  the  heaviest  yet  carried  by  any  battleship. 
Besides  a  main  belt  H-in.  in  thickness,  special  horizDutal  and 
vertical  internal  armourincf  is  provided  to  guard  against  fatal  injury 
by  submarine  attack.  The  concentration  of  power  equipment  low 
do^n  in  the  hull  greatly  increases  the  stability  of  the  vessel  (not- 
withstanding the  reduced  total  weight  of  the  equipment)  and 
permits  the  secondary  armament  to  be  placed  higher,  the  main 
armament  to  be  increased  materially  and  the  armouring  to  be 
increased,  particularly  by  the  use  of  16-in.  armour  in  the 
conning  tower  and  communication  tube  and  the  provision  of  a 
truncated  cone  of  14  in.  armour  round  the  base  of  the  funnel. 
The  total  boiler  capacity  being  reduced  about  50  per  cent,  by  the 
use  of  electric  propulsion,  all  the  boilers  can  be  placed  beneath  a 
single  uptake,  and  by  armouring  the  base  of  the  latter,  the  risk  of 
damaje  in  this  vital  spot  is  greatly  reduced. 

With  a  length  of  625  ft.,  beam  1(7  ft.  3  in.,  and  draught  of  29  ft., 
the  California  displaces  32,U0O  tons.  At  21  knots  her  power  plant 
is  designed  to  provide  32,000  shaft  horse-power,  probably  by  the  use 
of  four  motors  on  two  propeller  shafts,  though  the  final  decision  on 
this  point  has  not  yet  been  made  public.  The  claims  made  in 
reepeot  of  the  capital  and  working  economies  obtainable  by  eleotrio 
marine  propulsion  have  been  justified  completely  ty  the  performance 
of  the  U.S.  oolliei  Jii/jiter,  the  first  large  vessel  to  be  propelled  elec- 
trically, and  one  which  has  been  tried  by  U.S.  Navy  experts  against 
sister  vessels  fitted  with  triple-expansion  engines  and  geared  tur- 
bines respectively.  The  conditions  of  these  tests  and  the  subse- 
quent voyage  of  the  Jujiiter  from  Mare  Island  Navy  Yard  to 
Hampton  Roads  leave  no  possibility  of  doubt  concerning  the 
superior  efficiency  and  complete  reliability  of  the  electric  system. 
The  J II J) I tfr  being  a  vessel  of  20,000  tons  displacement,  there  is  no 
reason  to  doubt  that  the  advantages  definitely  established  for 
eleotrio  propulsion  in  her  case  will  bo  equally  secured  in  the   Cali- 


fornia. Supposing  only  four  polyphase  induction  motors  to 
be  employed,  each  must  be  of  8,000  H.P.,  and  motors 
already  at  work  in  rolling  mills  and  other  heavy  indus- 
trial services  show  that  there  is  no  difficulty  in  building 
compact  and  reliable  machines  of  such  power  to  run  at 
200  E.P.M.  or  so,  the  terminal  p  D.  being,  say,  2,500  volts.  Dae 
to  the  mnin  turbo- generators  continuing  to  run  ahead  at  fuil  speed 
(and  that  the  speed  of  maximum  turbine  efficiency)  under  all  cir- 
cumstances while  the  propeller  shaft  is  driven  electrically  at  the 
low  speed  giving  maximum  propulsive  efficiency,  from  25  to  30  per 
cent,  fuel  economy  is  secured,  the  weight  of  propelling  machinery 
is  halved,  and  a  net  capital  saving  of  40  to  50  per  cent,  is  effected. 
Saving  in  weight  and  space  can  be  applied  to  armament  in  war 
vessels  and  to  cargo  capacity  in  merchant  vessels.  In  all  cases  full 
power  is  available  for  manteuvring  or  reversal  without  altering 
the  conditions  of  operation  of  the  turbo-generators  ;  and  at  reduced, 
or  "  cruising "  speeds,  very  considerable  economy  is  effected  by 
shutting  down  part  of  the  generating  plant  and  running  the 
remainder  still  under  conditions  of  maximum  efficiency.  In  a 
rough  seaway  the  tendency  of  one  propeller  to  race  while  another 
slows  down  is  compensated  automatically,  since  the  speed  of  an 
induction-motor  is  practically  independent  of  load  ;  the  output  of 
the  turbo-generator  remains  constant,  but  its  distribution  between 
the  propeUer-motors  varies  automatically. 

It  is  a  matter  for  congratulation  that  electrical  engineering  has 
provided  the  means  whereby  there  has  been  effected,  in  a  single 
step,  far  greater  improvement  in  the  overall  efficiency  of  mechani- 
cally-propelled vessels,  than  had  previously  been  effected  during 
the  past  quarter  of  a  century.  Equally  important  is  it,  to  ship- 
owners, naval  authorities  and  electrical  manufacturers  alike,  that 
the  magnitude  of  the  economies  doe  to  electric  ship  propulsion 
has  been  established  incidentally  by  the  Navy  Department  of  a 
first-class  Power,  to  which  reliability  and  technical  efficiency  are 
primary  considerations. 

Tlie  Coolidge  .\-Ray  Tube. — We  have  received  from 

the  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House,  Upper 
Thames  Street,  E.G.,  a  price  list  and  particulars  of  the  Coolidge 
X-ray  tube,  for  which  they  own  the  British  patents.  The  tube, 
which  was  described  in  our  issne  of  October  16th  last,  represents 
an  enormous  advance  over  previously  existing  patterns — as  great 
a  step  as  from  the  hand-regulattd  arc  lamp  of  50  years  ago  to  the 
automatic  fiime  arc  of  to-day — for  it  does  away  with  the  varia- 
bility and  delicacy  of  handling  of  the  old  type,  and  raises  the 
X-ray  generator  to  the  rank  of  an  instrument  of  precision,  which 
can  be  readily  adjusted  to  any  desired  intensity,  over  a  range  far 
beyond  that  of  its  predecessors,  and  enables  the  quality  of  the  rays 
to  be  exactly  reproduced  as  often  as  desired  ;  the  tube  can  be  usfd 
continuously  without  change  in  "  hardness,"  the  focal  spot  is 
fixed,  the  same  tube  can  be  used  for  all  kinds  of  work,  and  it  las 
a  life  of  at  least  1,000  hours.  The  rapidity  of  work  is  also  greatly 
increased,  a  matter  of  immense  importance  to  the  surgeon,  and  as 
rays  can  be  emitted  resembling  the  gamma  rays  of  radium,  the 
latter  can  be  to  a  great  extent  replaced  by  the  Coolidge  tube.  We 
understand  that  a  large  number  of  the  new  tubes  are  in  nee  and 
giving  excellent  service  in  the  military  hospitals  both  at  the  front 
and  in  this  country,  a  most  fortunate  circumstance  for  both 
surgeons  and  patients. 

A  Railway  Levitated. — A  writer  on  science  in  the 
Ereniuf]  Standard  includes  in  the  list  of  scientific  discoveries  of 
1914  the  "levitated  railway"  of  M.  Bachelet.  Apart  from  the 
fact  that  the  railway  wae  not  at  the  time  supposed  to  be 
"levitated,"  but  only  the  cars,  we  may  point  out  that  its  dtmon- 
stration  in  New  York  in  1912  rather  weakens  its  standing  as  "  the 
second  discovery  that  came  during  the  year  '  1914.  We  are  told 
that  "the  idea  of  it  was  splendid,  but,  like  all  other  ideas,  it  was 
entirely  upset  by  the  outbreak  of  war."  But  it  was  in  May, 
months  before  the  outbreak  of  war,  that  the  idea  was  upset,  and 
we  did  our  share  in  exposing  the  fallacies  upon  which  it  was 
based  ;  when  the  prospectus  was  issued  in  the  first  week  of  June, 
it  fell  flat.  To  credit  the  war  with  the  failure  of  this  fantastic 
scheme  is  ridiculous ;  but  we  believe  that  lapse  of  time  has 
rendered  the  title  much  more  appropriate  now. 

Relief  Measures  taken  by  Berlin  Electrical  En- 
gineers.— The  American  Electrical  Jierifw  states  that  the  Elec- 
trical Engineers  Society  of  Berlin,  Germany,  has  made  the  follow- 
ing appropriations  :  For  the  B;rlin  Red  Cross  Society,  1,000  marks; 
for  the  fund  to  assist  Germans  in  foreign  countries,  1,000  marks  ; 
for  the  fund  to  assist  families  of  those  fallen  in  battle.  l.OOU 
marks  ;  for  families  dependent  upon  enlisted  men,  600  marks  :  for 
the  Society  for  Children's  Kitchens.  100  marks  :  for  the  Nation&l 
Service  to  Women,  200  marks.  The  Society  is  further  subscrib- 
ing 500  marks  monthly  to  a  fund  to  be  loaned  without  interest 
to  electrical  engineers  in  temporary  need.  .Vn  employment  bureau 
has  been  organised  by  the  Society  in  conjunction  with  the  Verband 
Keutscher  Electroteckniker  and  the  Verein  Ueutscher  Ingenieore 
to  enable  engineers  out  of  employment  to  find  positions  vacated 
by  those  who  have  entered  the  militaiy  and  naval  service. 

West  Siisse.V. — The  Ijijrht  RaiUvay  Commissioners  have 
granted  an  order  for  the  oonxtruction  of  a  light  railway  from 
Houston  to  West  Itchenor,  West  Wittering  and  East  Witterinjf, 
and  for  the  reconstruction  and  working  as  a  li^ht  railway  of  the 
Hundred  of  Manhood  and  .Selsey  Tramway. 

Australian  .4ctiou  Settled.— Reuter  dispatches  from 

Melbourne  state  that  the  Vacuum  Oil  Co.  issued  a  writ  against  the 
McUiournp  Age,  claiming  £2:1, OUO  damages  for  an  alleged  libel 
contained  in  an  article  entitled  "  Trading  with  the  Enemy,"  and 
that  the  paper  has  withdrawn  its  statements  and  apologised. 
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foreiii'U  Trade. — The  December  Figures. — The  fol- 

IpwinfT  are   the    electrical    and  machinery  figDies  given  in  the 

official  returns  for  December  : — 

Imposts.  Month  Inc.      Twelve'  Inc. 

Electrical   goods    and  of  or        months,  or 

apparatus,  excluding  December,  dec.        1914.  dec. 

machinery   and    un-  £  £  &  £ 

insulated  wire         ...        89,916  -   65,631   1,241,933  -345,3G1 

Machinery       544,236  -   78,648  6,704,389  -578,582 

EXPOETS. 

Electrical  goods  and 

apparatus,  excluding 

machinery   and    tm- 

insulated  wire        ...  184,363  -    162,101     3,017,693  -2,368,580 
Machinery        1,456,281  -1,501,175  31,335,218    -5,677,417 

-luxiliary  Steel   Trolley    AVire.  —  According  to  the 

Electric  Bailwaij  .Journal,  excessive  wear  on  the  No.  0000  copper 
trolley  wire  on  the  6,600-volt  single-phase  lines  of  the  Chicago, 
Lake  Shore,  and  South  Bend  Railway  made  it  necessary  to  install 
a  No.  OOCO  steel  auxiliary  contact  wire  last  year,  which  is  sus- 
pended li  in.  below  the  copper  line  on  2  in.  duplex  clips.  About 
103  miles  of  steel  wire  is  in  use  exclusively  on  mast  arm  con- 
struction, although  it  is  to  be  tried  on  span-wire  suspension.  The 
change  transferred  the  wear  to  the  galvanised  iron  sliding  panto- 
graph shoes,  which  gave  only  2,500  miles  per  shoe  between 
renewals.  To  overcome  this  trouble  two  pieces  of  half-oval  mild 
steel,  is  in.  x  lA  in.  section,  were  substituted  for  the  12-gange 
galvanised  iron  sliding  pantoaraph  shoes,  raising  the  useful  life  of 
the  shoe  to  9,000  miles.  The  average  cost  of  the  new  shoes  is 
15  cents  for  material  and  30  cents  for  labour. 

'  Fatality. — Harry  Dalton  (51),  a  tratoguard  in  the 
employ  of  the  Manchester  Corporation  tramways  department,  died 
on  Saturday  in  the  Stockport  Infirmary  from  injaries  received  on 
the  previous  day  through  being  crushed  between  the  fenders  of 
two  tramcars.  He  was  attending  to  his  troUey  at  the  time,  and 
was  trapped  between  the  two  cars,  his  thigh  being  fractured. 


Johannesburg.  Mr.  Rider  was,  previously  to  his  going  to  South 
Africa  in  1910,  electrical  engineer  to  the  London  County  Council 
tramways  for  nine  vears.  The  partners  will  be  Mr.  A.  H.  Preece, 
M.Inst.C.E..  &c..  Sir  John  Snell,  M.Inst.C.E ,  M  I.E.E.,  iic,  Mr. 
Llewellyn  Preece.  M.Inst.C.E.,  &o ,  Mr.  J.  H.  Rider,  M.Inst.C.E., 
&o.,  ^r.  J.  H.  Woodward,  A.M.I.C.E  ,  &o.,  and  Mr.  S.  Moore  Ede, 
A.M.I.C.E.  The  designation  of  the  firm  after  March  will  be 
Preece,  Cardew,  Snell  &  Rider,  and  the  offices  will  be  as  heretofore 
at  8,  Queen  Anne's  Gate,  Westminster. 

The  MancheMer  ( 'i<K/-i>;- states  that  the  directors  of  the  Briiish 
Engine,  Boiler  and  Electrical  Insurance  Co.,  Ltd.,  have  appointed 
Me.  Haeev  M.  Lonoeidge,  B.A.  (Cantab.)  to  be  manager  of  the 
company.  He  has  been  in  the  service  of  the  company  for  lOi 
years.  His  grandfather,  Mr.  R.  B.  Longridge,  who  recently  died 
at  the  advanced  age  of  93,  was  the  pioneer  of  bailer  inspection 
and  insurance.  Mr.  H.  M.  Longridge  is  a  son  of  Mr.  R.  Charles 
Longridge,  the  present  managing  director  of  the  company,  and  a 
nephew  of  Mr.  Michael  Longridge,  the  chief  engineer.  Both  of 
these  gentleman  will  now  partly  relinquish  active  work. 

Mb.  James  Baxks,  one  of  the  superintendents  of  the  telegraph 
department  in  the  Edinburgh  Post  Office,  has  retired  under  the 
Civil  Service  regulations  as  to  the  age  limit,  after  nearly  50  years' 
service.  Mr.  Banks  received  from  the  members  of  the  staff 
practical  recognition  of  the  esteem  in  which  he  was  held.  He  is 
succeeded  by  Mr.  T.  Waedes,  whose  place  is  taken  by  Mb.  J.  N. 
Peescott. 

Oliituary. — Mr.  J.  Wright. — The  death  occurred  on 
January  3rd  of  Mr.  John  Wright,  sen.,  for  many  years  a  member 
of  the  firm  of  John  Wright  &  Son,  electrical  engineers,  Dover. 
Deceased,  who  was  in  his  seventy-third  year,  was  a  Past  Master 
of  the  Corinthian  Lodge  of  Freemasons,  and  a  prominent 
Conservative.  The  business  will  be  carried  on  by  his  sons,  Messrs. 
John  and  Edward  Wright,  the  latter  of  whom  has  managed  the 
electrical  branch. 

Mr.  Moses  Stokes,  superintendent  of  Darwen  tramways,  died 
on  Sunday  night.  Deceased  went  from  Liverpool  to  the  tramways 
department  at  Darwen  30  years  ago. 


OUR    PERSONAL    COLUMN. 

The  Editor!  invite  electrical  engineers,  whether  ccnnected  with  the 
technical  or  the  commercial  fide  of  the  profession  and  i-nduitry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
EliECTBlCAi  Bkvibw  potted  as  to  their  movements. 


NEW    COMPANIES    REGISTERED. 


.  Central  Station   Officials.  —  At  last  week's  meeting 

of  the  Swansea  Electric  Lighting  and  Tramways  Committee, 
Me.  W.  J.  Bube,  the  new  borough  electrical  engineer,  reported 
that  he  had  been  very  loyally  received  by  the  staff  at  the  station. 
The  Committee  expressed  appreciation  of  the  services  of  the  staff, 
and  especially  of  Mr.  Rees,  who  bad  acted  as  the  borough  electrical 
engineer  for  some  months  during  a  period  of  extreme  difficulty. 

Mb.  W.  N.  Peitch.\ed  is  no  longer  assistant  engineer  at  Market 
Ilrayton  electricity  w  irks,  having  taken  up  a  similar  position  at 
the  Newport  CI  o(  W  )  electricity  work?. 

Me.  A.  C.  SoRTH,  switchboard  attendant  at  Middleton  electricity 
works,  has  resigned  upon  receiving  another  post,  and  Mu.  W. 
RowEE  has  been  appointed  in  his  place. 

^We  regret  to  learn  from  Me.  A.  J.  Beckett,  of  Bridlington, 
t^at  our  last  week's  reference  to  him  was  not  quite  correct.  He 
w;as  offered  a  commission  by  the  colonel  commanding,  and  had 
accepted  it,  but  his  papers  had  not  been  passed.  The  latter 
part  of  the  paragraph  is  accurate  in  the  event  of  Mr.  Beckett 
receiving  a  commission. 

Me.  S.  Whitehocse,  sub-station  superintendent  at  the  Walsall 
electricity  works,  has  resigned  his  appointment.  Mb.  J.  D.  Spaek, 
of  Swansea,  has  been  appointed  mains  engineer  at  Walsall,  and 
Mb.  p.  Hughes  has  been  appointed  meter  inspector. 

Me.  Pesfold,  second  chief  engineer  at  the  Dover  Corporation 
eleptricity  works,  has  enlisted  in  the  London  Engineers,  and  the 
T.C.  has  appointed  Mb.  Wilson  to  fill  his  place. 

Mb.  Hitchcock,  shift  engineer  at  the  Tonbridge  electricity 
works,  having  joined  the  Eist  London  Engineers,  the  XJ.D.C.  has 
appointed  as  his  successor  Me.  0.  Cantle,  of  the  staff  of  the 
Kent  E  P.  Co.,  who  wa?  formerly  at  the  Tonbridge  works. 

Mb.  Joseph-S  shift  engineer  at  the  Gillingham  (Kent)  electricity 
works,  having  left  to  join  the  Army,  Mr.  Alfred  E.  H.\bdy, 
of  Larbert,  N.B.,  shift  engineer  with  the  Scottish  Central  E.P.  Co., 
has  been  appointed  to  succeed  him. 

Me.  T.  Aesold  Tayloe  has  resigned  the  post  of  mains  super- 
intendent, which  he  has  held  since  February  last,  with  the 
Corporation  of  Sunderland,  and  has  accepted  the  post  of  assistant 
engineer  with  the  Burmah  Electric  Tramways  and  Lighting  Co. 

Tranmay  Offioials,— The  Reading  T.C.  has  increased 
the  salary  of  Me.  J.  McLennan  Caldeb,  chief  assistant  tramway 
engineer,  to  £220  a  year,  rising  by  two  further  annual  increments 
of  £1.!.  to  £250. 

,M.B.  Joshua  Beieelet,  who  has  held  the  position  of  traffic 
superintendent  on  probation  in  the  Oldham  tramway  department, 
has  now  been  appointed  permanently  to  the  position. 

■  General.— Messrs.  Preece,  Cardew  &  Snell  inform  us  that 
they  are  taking  into  partnership  Mr.  John  Hall  Rideb  (who 
wUI  join  them  in  April),  on  his  retirement  from  the  position  of 
consulting  electrical  and  mechanical  engineer  to  the  Central 
Mining  and  Investment  Corporation,  Hd.,  and  Rand  Mines.  Ltd., 


D.  &  M.  Synd  (HolUster's  Patents).  Ltd.  (138,398).— This 

company  was  registered  on  January  6th,  with  a  capital  of  ;£r2,500  in  £l  shares, 
to  carry  on  the  business  of  electricians,  electrical  and  mechanical  engineers, 
manufacturers  and  workers  of  and  dealers  in  electricity,  motive  power  and  light, 
etc.,  and  to  enter  into  an  agreement  with  F.  L.  Hollister.    The  subscribers  are  : 

F.  L.  Hollister,  8.  Upper  John  Street,  Golden  Square,  W.,  engineer,  25  shares; 

G.  R,  Taylor,  6,  South  Square,  Gray's  Inn,  W.C.,  managing  clerk,  one  share. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  three  or  more 
than  five;  the  first  are  not  named.  Qualification,  ;£"25.  Solicitor;  A.  W. 
Osmond,  6;  South  Square,  Gray's  Inn,  W'.C. 

Perfection  Light  Co.,  Ltd.  (138,901).— This  company  was 

registered  on  January  6th,  with  a  capital  of  ;£r2,000  in  40  founders'  and  1,000 
pref.  shares  ot  jQ\  each,  and  3,840  ordinary  shares  of  os.  each,  to  take  over 
the  business  carried  on  at  5.  %'ictoria  Street,  Westminster,  and  at  39a,  Lower 
Kennington  Lane,  S.E.,  as  the  "  Perlection  Light  Co.,"  to  carry  on  the  busi- 
ness of  mechanical,  gas,  electrical  and  domestic  engineers,  manufacturers  of 
and  dealers  in  engines,  machines,  dynamos,  lamps,  wire,  pipes,  mantles, 
burners,  insulating  materials,  accumulators,  petrol  and  other  oils,  etc.,  and  to 
Lnter  into  certain  agreements,  the  parties  to  which  are  not  named.  The  sub- 
scribers (with  one  share  each)  are  :  L.  J.  D.  Gibson,  Thicket  Side,  Maidenhead 
Thicket,  Berks,  civil  engineer;  F.  Bradley,  60,  Braxted  Park,  Streatham,  S.W., 
civil  engineer.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  two  or  more  than  five;  the  first  are  L.  J.  D.  Gibson  and  F.  Bradley  (jo^"' 
managing  directors).     Registered  office  :  5,  ^'ictoria  Street,   S.W. 

Midhurst  and  District  Electric  Supply  Co.,  Ltd.  (138,886). 

— This  company  was  registered  on  January  5th,  with  a  capital  of  ;^r7,500  in  ^£71 
shares,  to  carry  on  the  business  indicated  by  the  title,  and  to  adopt  an  agree- 
ment with  B.  E.  G.  Bailey,  Hon.  \V.  H.  ^I.  Pearson,  and  T.  Stallibrass.  The 
subscribers  are :  B.  E.  G.  Bailey,  The  Old  House,  Midhurst,  medical  practi- 
tioner, 50  shares;  A.  Farley.  Beachey  House,  Midhurst,  merchant,  50  shares; 
J.  Gwillim.  North  Road.  Midhurst,  50  shares;  W.  H.  M.  Pearson,  M.P.,  Capron 
House,  Midhurst,  50  shares;  T.  Stallibrass,  Rumbolds  Hill,  Midhurst.  railway 
agent,  50  shares;  Sir  Stephen  G.  Sale,  K.C.I.E.,  Heather  Wood,  Midhurst, 
2,000  shares;  R.  P.  Brousson,  47,  Parliament  Street,  S.W.,  electrical  engineer, 
50  shares.  Minimum  cash  subscription,  20  per  cent,  of  the  shares  offered  to 
the  public.  The  number  of  directors  is  not  to  be  less  than  three  or  more  than 
.  seven;  the  first  are  B.  E.  G.  Bailey,  W.  H.  M.  Pearson,  M.P.,  and  R.  P.  Brous- 
S9n.  Qualification,  50  shares.  Remuneration  as  fixed  by  the  company.  Solici- 
tor :  G.  C.  Clarence,  Market  Place,  Midhurst,  Sussex. 


OFFICIAL  RETURNS  OF  ELECTRICAL 

COMPANIES. 


Abingdon  Electric  Supply  Co.,  Ltd.— Particulars  of  .£3,000 

debs.,  created  December  .31st,  1914.  and  secured  by  trust  deed  of  even  date, 
filed  pursuant  to  Section  93  (3)  of  the  Companies  (Consolidation)  .\cx,  190S.  the 
whole  amount  being  now  issued.  Property  charged  :  The  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital,  and  leasehold 
hereditaments  at  .■\bingdon.  Trustees  :  J,  H.  Edwards.  Haresfield,  near  Stone- 
hause,  GIos.,  and  .\.  \.  Douglas,  Brendon,  Queen's  Drive.  Colwyn  Bay,  Denbigh. 

Suffolk  Electricity  Supply  Co.,  Ltd. — Issue  on  December 

14th.  1914.  of  ,1^^750  debs.,  part  of  a  series  of  which  particulars  have  already 
been    filed. 

Royce,  Ltd.— Capital.  ^170,000  in  ^1  shares  (7,000  pref.). 

—Return  dated  July  13th,  19ll  34.955  pref.  and  72,487  ord.  shares  taken  up; 
£1  per  share  called  up  on  4,955  pref.  and  6  ord.  and  15s.  per  share  on  30,000 
pref.  shares.  ;^27,461  paid;  ;^79,981  considered  as  paid,  being  ;^1  per  share 
on  72,481  ord.  and  5s.  per  share  on  30,000  pref.  shares.  Mortgages  and  charges, 
nil. 
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Maxim  Lamp  Works,  Ltd. — A  memorandum  of  satisfac- 
tion in  full  on  Deceniber  30th,  1914,  of  charge  dated  September  SSth,  1910, 
?r>Liring  ;t:i.OGO  3s.  lOd.,  has  been  filed. 

Ely   Valley    Lighting?    Co.,    Ltd.— Capital,    X5,000   in   ^1 

•^ii,in:s.  Rt'tuin  dated  September  24ih.  1914.  3.471  shares  tal*n  up;  ^3,468  5s. 
pjul;  leaving  ;^^2  15=:.  in  arrears.     Mortgages  and  charges,  ;£T880. 

Wardle    Enjijineerinf^    Co.^   Ltd.— Capital,    .£5,000    in    £1 

sh.ircs  (2.000  pnf).  R.-turn  dated  July  29th,  1914.  2.985  ord.  and  1,330  pref. 
sh.ii  es  taken  up.  ;^4,015  paid ;  ;^200  considered  as  paid.  Mortgages  and 
charges,  nil. 

Maud  &  Turner,  Ltd. — Particulars  of  ^£4, 000  debs.,  created 

Dt^cember  30th,  1914,  and  secured  by  trust  deed  dated  January  1st,  1915,  filed 
pursuant  to  .Section  93  (3)  of  the  Companies  (Consolidation)  .'Vet,  1908,  the  whole 
amount  being  now  issued.  Property  charged  :  The  company's  undertaking  and 
propert)',  present  and  future,  including  uncalled  capital  and  land  with  Persever- 
ance Works,  at  Half  Mile,  Thorn-  Halifa:^.  Trustees:  Harriet  Maud  and  E. 
P.Mth. 

General  Accessories  Co.,  Ltd.  (104,464).— Capital,  X3,000 

in  1.580  six  per  cent,  pref.,  820  five  per  cent,  pre!.,  and  500  ord.  shares. 
Return  dated  August  28th.  1914  (filed  Nov.  12th).  All  shares  taken  up.  ;^1,580 
paid;  ;^1,420  considered  as  paid.     Mortgages  and  charges,  nil. 

Electro=Mechanical    Brake    Co.,    Ltd.    (98,276).— Capital, 

£:20.0D0  in  2..'in0  six  per  cent.  cum.  pref.  and  17,500  ord.  shares  of  £1  each. 
Return  dated  October  9th.  1914.  987  pref.  and  16.317  ord.  shares  taken  up; 
£1  per  share  called  up  on  987  pref.  and  10,282  ord.;  ;£'11,269  paid;  ;^6,035  con- 
sidered as  paid  on  6,035  ord.     Mortgages  and  charges,   nil. 

Frinton=on-Sea  and  District  Electric  Lij^ht  and  Power  Co., 

Ltd.  (r0,«8y).— Capital,  £:i0.000  in  2,700  ord.  and  73,000  pref.  shares  of  £l 
each.  Return  dated  October  8th,  1914.  1,376  ord.  and  5,125  pref.  shares  taken 
up;   ;^6,501   paid.     Mortgages   and   charges,   ;£'6,000. 


CITY    NOTES. 


lata  Hydro-Electric  Power  Supply  Co.,  Ltd* 

The  EngJishman  states  that  Sir  D.  J.  Tata  presided  at  the 
annual  meeting  on  December  3rd.  He  referred  to  the  doubts 
and  feai's  about  the  scheme  in  the  fonn  of  bazar  rumours, 
and  in  order  to  remove  them  read  a  report  by  Mr.  Joyner, 
the  Company's  Hydraulic  expert.  Mr.  Joyner  states  that  the 
dams  are  twice  as  strong  as  Kharakwashla  dam,  ten  miles  from 
Poona,  which  was  built  forty-six  years  ago  and  which  is  still 
absolutely  sound  and  has  never  shown  any  tendency  to  be 
otherwise.  The  water  supply  too  is  expected  to  be  Jietter  than 
was  originally  anticipated  for  whereas  the 'estimate  was  that 
62  per  cent,  of  the  rainfall  would  be  collected  during  the  past 
two  monsoons,  it  has  been  found  that  the  proportion  running 
off  the  catchments  is  80  per  cent,  in  addition  to  which  the 
cool  surface  of  the  lakes  condensing  damp  air  has  caused 
heavier  rain  to  fall  on  them.  The  ducts  and  forebay  are 
described  as  "eminently  suitable  for  their  purpose  in  evei-y 
respect"  and  the  ducts  wOl  carry  sufficient  water  to  give 
lOO.CKJO  e.h.p. 

Sir  DoB.«i,  referring  to  the  future  of  the  company,  roughly 
iv.tiuiated  that  16(J,()()<)  h.p.  would  be  required  to  meet  the 
demand  of  Bombay,  but  as  the  full  capacity  of  the  pr&sent 
lakes  could  not  possibly  meet  such  demand  it  wa.s  resolved 
to  find  out  a  suitable  site  near  Bombay,  possessing  advan- 
tage's similar  to  those  of  the  present  scheme.  Mr.  Gibbs, 
general  manager,  has  been  successful  in  discovering  other 
valleys  in  the  Ghauts.  With  the  sanction  of  Government 
survey  parties  have  been  at  work.  The  whole  problem  ia 
being   considered  by   expert  advisers. 


I 


Llandudno  and  t'ohvyn  Bay  Electric  Kaihvay,  Ltd. 

The  directors'  report  for  the  year  to  November  3()tli,  1914, 
state*  that  the  profit  after  providing  for  operating  and  ad- 
imnistration  expenses  and  interest  on  debenture  stock, 
amounts  to  J5,144,  plug  i'919  brought  forward.  There  has 
been  applied  in  providing  for  sinking  fund  instalment,  due 
Janua.ry,  1915,  £1,475,  and  in  writing  off  discount  on 
debenture  stock  issued  ,during  year  .£50,  leaving  £4,538. 
The  directors  recommend  a  dividend  at  the  rate  of  4  per  cent, 
per  annum  (payable,  less  income  tax,  on  January  30th,  1915), 
absoi-bing  ±'3,976,  cari-j-ing  forward  £562. 

The  traffic  receipts  show  a  decrease  of  £2,039,  which  ia 
entirely  due  to  the  interruption  of  the  holidav  season  con- 
sequent upon  the  outbreak  of  war,  the  receipts  up  to  that 
peri(xl  slightly  exceeding  those  of  the  previous  year.  The 
receipts  since  the  close  of  the  financial  year  have  "been  fully 
maintained. 

I  li'-   sinking    fund    in    connection    wilh    the  debenture   stock    has   ag.iin  'been 

I "d   out   of  the  revenue  for  the  year,    and    the   directors   consider   th,it    this 

lun  IS  sufficient  to  meet  depreciation.      The    extension    to    Old    Colwyn    is 

l.ung  carried  out  and  will  be  completed  in  a  few  weeks.     The  doubling  of 

1"      ir.ick  from  the  erd  of   Moslyn   Avenue   to   St.   John's  Chapel    in    Llandudno 

»       '  .irried    out  durmfi  the  year,  and  it  is  satisf.ictory  to  record  that  this  work 

\\.i^  carried  out  without  seriously  handicapping  the  working  of  the  system. 


Conii»<inies  Struck  off  the  Re«i.ster.— The  following 

companies  have  been  struck  off  the  Register,  and  are  accordingly 
dissolved  : — 

Automatic  Glass  Blowing  Patents  Syndicate. 

Automatio  Weldless  Chain  Co. 

Atixiliftry  Power  Co. 

Bishop's  Stortford  and  Stinsted  Eieotrio  Lighting  Co, 

British  Electric  Light  Wiring  Co. 

British  "  Ever-Ready  ''  Electrical  Co. 

Burhel  Tram  Rail  Syndicate. 

Cauricedale  Anti-Friction  Metal  Syndicate. 

Concentric  Condensers, 

Cumberland  Power  Syndicate. 

Economic  Furnaces. 

Metals  Finance. 

National  Automatic  Fire  Alarm  Co. 

Penmachno,  Oorwen  and  Bettws-yCoed  Light  Railway  Co. 

Positive  Rotary  Pumps. 

Teohnical  Advertising. 

Traction  and  Power  Agency. 

Wolfram  (Tungsten)  Syndicate. 

Sydney  Electric  Li«ht  and  Power  Nnpply  Cor- 
poration.— According  to  an  AuBtralian  paper  just  to  hand,  this 
company  is  reporting  on  the  four  months  enaing-  October  .Slat 
last,  states  that  the  new  business  continues  satisfactory,  and  that 
during-  the  period  mentioned  there  has  been  an  increase  of  325 
consumers.  The  profits  for  the  four  months  amounted  to  £8.122, 
which,  after  paying  a  dividend  at  the  rate  of  7  per  cent,  for  the 
period,  and  deducting  £468  as  portion  of  debenture  flotation  ex- 
penses, left  a  balance  of  £:i,667  to  be  carried  forward.  Consumers 
have  increased  at  the  rate  of  nearly  40  per  cent,  per  annum.  After 
allowing  for  the  interest  payable  on  the  first  and  second  debentures, 
the  balance  of  profit  would  be  sufficient  to  pay  roughly  about  2 
per  cent,  on  the  shares  issued,  but  the  directors  have  adopted  a 
conservative  policy,  and  are  only  paying  the  usual  rate  of  7  per 
cent,  per  annum. 

Victoria    Falls    and    Tran.svaal    Power   Co.— The 

FinaneM  Timex  states  that  a  circular  has  been  issued  to  the  share- 
holders of  this  company,  stating  that  business  since  the  last 
report  has  continued  to  make  satisfactory  progress,  the  war  not 
having  interfered  with  the  undertaking  in  South  Africa.  The 
amount  of  power  now  beintr  delivered  shows  an  increase  over  that 
of  June  last.  That  is  reflected  in  profits,  which  show  a  steady 
increase  since  the  beginning  of  last  year.  In  connection  with  the 
erection  of  new  plant  at  Brakpan,  the  first  extension  set  will  be  in 
commission  within  a  month,  and  the  second  set  wUl  be  available 
for  service  two  months  later.  Fresh  demands  for  power  require- 
ments are  being  received. 

Electric   and  General  Investment  Co..  Ltd.— The 

directors  announce,  says  the  Financial  Timex,  that  as  they  consider 
it  advisable  during  the  continuance  of  the  war  to  conserve  cash 
resources  they  do  no  propose  to  pay  any  interim  dividend  on  the 
preference  or  ordinary  shares. 

Direct     United    States    Cable    (<»..    Ltd.— Interim 

dividend  2p.  per  share,  less  income-tax  at  2s.  Id.  in  the  £,  (being  at 
the  rate  of  4  per  cent,  per  annum  for  the  quarter  ended  December 
3l8t,  1914),  is  payable  on  and  after  :!l8t  inst. 

Stock  E.\clian<i e  \otice.  —  The  Committee  has  been 

asked  to  allow  the  following  to  be  quoted  in  the  Oflicial  List : — 

London    and    Suburban    Traction    Co.,  Ltd.— £3£0,000  6  per   cent.    "  A " 
Debenture  stock. 

Kaniinistiqnia    Power  Co.,   Ltd.— Dividend    1^  per 

cent,  on  the  common  s;ock  for  the  quarter  ending  January  3lst. 

Uio  de  Janeiro  Tramway.  Lig'lit  and    Power  Co., 

Ltd. — A  dividend  of  H  per  cent,  is  announced. 

Sao  Paulo  Tramway.  \A<x\\t  an<l    I'ower  Co.,  Ltd. 

— A  dividend  of  2J  per  cent,  is  announced. 

Westinji'lioiise  Ilrake  (O..    Lrd.— A   dividend  at  the 

rate  of  20  per  cent,  per  annum  for  the  halt-year  ended  December 
Slst  is  announced. 


Ueduction  of  Capital.— Tcrners  X  Maxville,  Ltd. 

(and  Reduced).— a  petition  for  confirming  the  reduction  of  the 
capital  from  £50,000  to  £3!l,994  has  been  presented,  and  is  now 
pending.  List  of  creditors  of  the  company  is  to  be  made  out 
as  for  February  1 7th. 


STOCKS    AND    SHARES. 

Tuesday  Evening. 

St(x:k  Exchange  fears,  which  a.<4suu)ed  so  bulky  a  shape  when 
.the  Treasury  requireiuciits  for  reopouiiijr  the  House  becjiuc 
knowu,  have  already  begun  to  fade  away  now  that  the  actual 
CDuditions  of  working  show  them  to  b^  less  terrifying  than 
thi^y  appe;ire*l  in  pid.spcft.  In  spito  of  the  f.ict  that  all  si)ecu- 
lation  is  stopped  aiul  that  business  is  confined  purely  to  invest- 
ment oixlers,  markets  liud  a  fair  .amount  to  do;' while  the 
advantage  of  being  able  to  deal  under  shelter,  .and  with  dry 
feet,  is  certainly  one  that  appeals  iu  the  wet  weather  that  ia 
not  unknown  in  I/uidon  those  days. 

Wha*  the  papers  call  tilie  release  of  the  J.anuai-y  dividends 
brought  a  certain  amount  of  yiouey  to  the  st<x-k  markets.  The 
most  popular  security  of  the  moment  is  the  War  Loan,  and, 
thi,?  apart,  interest  continues  to  centre  mainly  ujKin  gilt-edged 
securities.  It  is  a,  matti^r  of  no  little  astonishment  to  find  bow 
keen  is  the  demand  still  for  all  kinds  of  electrical  debenture 
stiK'ks.  Shares  tluctiiat<<  :  they  have  their  weeks  of  favour  and 
disfiiv,)!!!-  uiili  tlir  publi.-,  Init  f..r  the  higher-grade  issues  the 
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demand  is  constant  and  insistent.  Buyers  of  course  tliink 
that  they  ought  to  get  stock  a  great  deal  cheaper  than  the 
prices  at  which  it  is  offered,  and  disappointment  still  lingers 
that  the  t\ar  should  have  produced  so  few  opportunities  for 
bargain-hunting.  Remains,  however,  the  fact  that  most  shares 
—and  our  Ust  of  electricity  supply  descriptions  illustrates  this 

can  be  bought  considerably  cheaper  than  before  the  outbreak 

of  war.  when,  it  must  be  remembered,  quotations  had  already 
suffered  a  severe  shrinkage  because  of  the  abnormal  financial 
conditions  that  prevailed  for  weeks  before  the  storm  actually 
burst  upon  Emope.  ,     ,      ,      , 

The  last  few  days  have  been  noticeable  marnly  for  further 
advances  in  HomeEailway  stocks.  With  dividend  declarations 
so  near  at  band,  and  with  all  dealings  for  cash  only,  the  bears 
have  had  an  uncomfortjable  time,  then-  anxiety  not  being 
lessened  bv  the  readiness  with  which  small  investors  are  buy- 
ing odd  lots  of  the  best-known  stoc-ks.  Why  the^  electrical 
railwav  issues  should  have  been  overlooked  it  is  dififieult  to 
say.  They  are  likely  to  have  their  turn  before  long;  and  a 
recovery  in  Underground  Electric  income  bonds  and  shares  is 
an  indication  that  this  group  is  not  without  friends. 

London  and  South  Western  5  i^er  cent,  preference  stock, 
issued  to  pay  for  partial  electrification  of  the  system,  is  well 
held  at  103;  "but  Metropolitan  preference  continues  at  a  small 
discount.  Work  on  the  London  and  North  Western  electrifi- 
cation scheme  seems  to  have  been  largely  checked,  no  doubt 
in  consequence  of  the  war.  There  was  great  activity  to  get 
the  new  station  at  Chalk  Farm  finished  before  the  autumn, 
but  present  operations  are  being  carried  out  on  a  much  smaller 
scale,  the  Company's  men  no  doubt  being  required  for 
handling  the  troop-traffic,  and  being  denuded,  of  course,  by 
the  hundreds  who  have  joined  the  colours. 

The  St.  James'  Electric  Supply  is  usually  the  first  of  the 
electrical  companies  to  declare  its  dividend,  though  chased 
very  closely  by  the  Westminster,  and  followed  shortly  after 
by  "the  Brompton  and  the  others  in  the  London  group.  The 
question  before  directors  at  present  probably  is  whether  they 
shall  deplete  reserves  and  pay  the  same  dividends  as  a  year 
ago.  or  whether  they  shall  distribute  smaller  payments  and 
keep  up  the  appropriations.  Last  August,  it  may  be  recalled, 
the  tendency  was  in  the  former  direction ;  and  the  boards  will 
now  have  to  shape  their  policy  according  to  their  views  with 
regard  to  the  duration  of  the  war.  The  uncertainty  prevail- 
ing on  the  point  no  doubt  has  something  to  do  with  the  con- 
tinued quietude  in  the  share  market.  It  will  be  seen  from 
the  following  prices  how  trifling  the  changes  are  ;  — 

Home  ELKCTElcm:  Companies. 

Mean  price.  Jan.  12, 1916.  Rise  or  fall 
July  97.  this  wnek. 

Brompton  Ordinary 94  8J  +  J 

do.       7  per  cent.  Pref 88  8|  — 

Charing  Cross  Ordinary 6+  4J  +  J 

di.       do.       do.    4*  Pref 4|  41  — 

do.       di    City  Pref 48  4  — 

dn.    4  Deb 9'*  M     •  +1 

Chelsea 4?  *i  — 

do.    4*  Deb 96i  92  +  J 

City  of  London          16  14f  — 

do.       do.    6  nor  cent.  Pref..*        ..  lai  13  — 

do.       do.    6D«b 116J  114  — 

do.       do.    4^  Deb inoj  98  — 

Coantv  ol  London                12  11*  — 

do.       do.       6  per  cent.  Prel.        .19  llj  +  | 

do.        do.        l9«D9b 1021)  99  — 

do.        do.        2lid  Deb 10'>ii  97  — 

Kensington  Ordinary           7^  7|  +  J 

London  Electric        If'a  IJ  — 

do.       do.    6  per  cent.  Pref 5 A  5  — 

do.       do.    4  Deb.        ......  924  89i  — 

Metropolitan Sj  Sj  +  i 

do.           44  ner  cent.  Pref 4j^  4J  — 

do.           4*  Deb 974  91*  — 

do.           SSDeb 83'  8l|  — 

St.  James' and"  Pall  Mall 9?  9  — 

do.       do.       do.      7  per  cent.  Pref.       7  61  — 

do.       do.       do.      34  Deb 814  83^  +  i 

"outh  London  . .         . .      " S'fg  3  — 

Siuth  Motropilitin  Pref li  IJ  — 

Westminster  Ordinary        8g  85  —  J 

do.           44  Pref 6J  4i  — 

Tei,esbaphs  and  Telephones. 

Angle  km.  Tel.  Pf 108J  109*  — 

d->.  Def 23  811  — 

Chile  Te'ephone         7|  7i  +  i 

Cin-tintinnpleTel ii  4  — 

Cuba  Sub.  Ord 84  8*  — 

do.  Pf 16*  16*  — 

Eastern  Extension 19|  12|  +i 

di.  4  Deb 97*  94  — 

Easte-n  Tal.  Ord HO*  122  +1 

do.  8*  Pf 77*  7)J  +  1 

di.  4  Deb fSl  95  — 

Globe  Tel.  and  T  Ord lU  10  —1 

rto.  Pf 12*  191  —  i 

at.  Northern  Tol SSJ  28  — 

Indo-Earopean  69  67  — 1 

Marcini IJS  1^  +     A 

New  York  Tel.  4* 101  96*  +  * 

Oriental  Telephone  Ord 2f,  2  —  ' 

do.  Pf 1„  1^  - 

Tel.  Egypt  Deb 98  974  +  J 

0mted  R.  Plate  Tel 6J  6  — 

do.  Pf 6i  5  — 

West  Indi*  and  Pan.  IJ  IJ  — 

Western  Telegraph ISl  19|  +1 

do.  4  Deb 96J  9^  — 

Home   Rails. 

Central  London,  Ord.  Assented  ....  89  79  — 

Metropolitan 97*  SIJ  +1 

do.  District         91J  ISJ  +    i 

Underground  Electric  Ordinary  . .        9*  li  — 

do.  "A" 7/6  67-  — 

do.  Income  ..:...        68  60  +1 


FOBBION  TaAHS,   iOt 

Mean  price.  Jan.  12, 1916.  Rise  or  fall 

July  27.  this  week. 

Anglo-Arg.  Trams,  First  Pf 4J  4*  — 

do.              2nd  Pf 4J  4J  — 

do.              4  Deb 91  86  — 

do.              44  Deb 98i  96  — 

do.              6  Deb 96  89  — 

Brazil  Tractions        66  68  + 

Bombay  Electric  Pf llg  10*  — 

do.              4i  Deb 96  96  — 

Mexico  Trams 70  46 

do.              5  per  cent.  Bonds     . .      84  70  — 

do.              6  per  cent.  Bonds    . .      76  66  — 

Adelaide  Sap.  6  per  cent.  Pf ej  6^  +   ^ 

do.              6  Deb 104  lOOJxd.  — 

MASnTAoiCRnio  Coupanies. 

British  Westinghouae  Ptef Is                  IJ  — 

do.        4  Deb.               74*  72  — 

do.       6  p.  lien          103*  98*  +    * 

CaUenders llJ  11*  — 

do.       6  Pref 64                 4|  — 

do.       4*  Deb.           ..^      ..        ..  98*  98  -^    4 

Castner  Kfllaer 2*  91  — 

EdlBon  &  riwan,  £3  pd i,  12/6  —  Cd. 

do.       do.       fully  paid  IJ                 ^  — 

do.       do.       4  Deb.           ....  69  60  — 

do.       do.       2  Deb 6a*  60  — 

Eleatrio  Consiruotion gq  11/-  +  1/- 

do.        do.       Pf A  1  — 

Gen.  Eleo.  Pf lOi  10  — 

Honleys         16  18  — 

do.       44  Pref 5                    6  +J 

do.       45  Deb 100*  97  — 

lodia-Rubber          9  8*  — 

Telegraph  Con 38J  8«.  — 

It  will  be  noticed  that  Edison  &  Swan  shares  have  given  way 
a  little  after  their  drive  up,  when  the  price  went  to  nearly 
15s.  The  reaction  is  due  to  the  disclaimer  issued  in  semi- 
official manner  as  to  the  company  being  largely  engaged  in 
work  for  submarines.  The  fully-paid  shares  are  unchanged 
at  '2i.  Electric  Constructions  are  better  at  lis.,  standing  now 
higher  than  they  did  when  war  broke  out.  The  manufacturing 
shares  of  the  Telegraph  group  are  very  firm. 

Telegraph  securities  themselves  axe  remarkably  quiet.  There 
has  been  more  demand  for  Eastern  ordinaiy,  while  Eastern 
Extensions,  at  12i,  are  the  fraction  higher  on  the  week.  The 
Anglo-American  group  is  steady,  and  the  reception  accorded 
to  Sir  Edward  Grey's  reply  to  the  L'nited  States'  protest  on 
the  subject  of  contraband  has  been  sufficiently  favourable  to 
cause  general  satisfaction.  Marconis,  after  being  1|  buyers, 
developed  a  slightly  duller  tone.  American  Marconis  rose  to 
lis.,  but  reacted  to  half-a-guinea ;  Canadians  remain  in  the 
neighbourhood  of  4s.  6d. 

Brazil  Tractions  are  better  at  58,  regaining  their  pre™u8 
fall.  A  number  of  enquiries  have  reached  the  market  as  to 
whether  there  is  anv  premium  to  be  obtained  on  the  new  Cal- 
cutta Electric  Supply  ordinary  and  preference ;  but  in  view  of 
the  very  slight  difference  which  exists  between  the  old  and 
new,  taking  the  two  together,  there  is  no  profit  at  present  for 
the  applicant.  The  rubber  market  is  better,  thanks  to  Sir 
Edwaixl  Grey's  promise  to  raise  partially  the  embargo  placed 
upon  exports  to  the  United  States.  The  armament  group  has 
no  feature  to  render  it  conspicuous. 

Last  Sunday,  by  the  way,  the  special  constables  of  Wimble- 
don. Fulham,  Barnes  and  other  places  received  peremptory 
orders,  as  they  were  finishing  their  dinners,  to  proceed  at  once 
to  their  points  of  duty ;  and  power  stations,  being  regai-ded 
as  amongst  the  most  vulnerable  points,  received  rapid  rein- 
forcements from  those  whose  afternoon  nap  was  thus  rudely 
disturbed.  The  occasion  for  this  call  was.  of  course,  the  appear- 
ance of  German  aircraft  on  the  French  coast;  and  the  R.N.V.R. 
men.  who  are  in  charge  of  searchlights  and  guns,  spent  several 
exciting  hours  in  watching  for  the  enemy  from  the  high 
points  round  London.  Reservists  and  Special  Constables  were 
happily  disappointed,  but  the  false  alarm  has  revived  the  pre- 
vious anticipation  of  visits  from  alien  air-craft. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Looftllty. 

Month 
ended 
(4  wks.) 

Receipts  tor 

the 

month. 

Total  to  dste. 

Route 
miles 
op«n. 

Bath 

Blackpool-Fleetw'd 

Bristol 

Chatham  and  Dist. 

Dublin 

Cork 

Hastings 

Lancashire  United 
Llandudno-Col.  Bay 
Tyneside      . . 

Anglo-Argentine   .. 
Auckland     . . 
Calcutta 

Kalgoorlie,  W.A.  .. 
Madras 
Montevideo 

Dttblin-Luoan  Bly. 

Jan.   fi 
„      9 
„      8 
.,     7 
„      8 
,.      7 

Deo.  31 

Jan.   6 
,.      1 

Dec.  80 

Jan.    7 
Deo.  18 
Jan.   9 

Sept. 
Deo.  81 

Deo. 

Jan.   8 

£ 

2,917 
1,316 

37,192 
4,018 

23,640 
1,862 
3,920 
6,391 
634 
2,087 

21f,217 

20,414 

16,7j9 

9,S64 

3.726 

98,606 

639 

£ 

-  114 
+        5 
+  4,031 
+    367 
1 2,263 
(-      *=• 

-  95 

-  51 
+      61 
f      87 

-32,S9) 

+  2,763 

—1,952 

.. 

-  132 
-4,705 

-  16 

1 
1 

} 

1 

1 

"i 

4 

97 

1 
96 

29 

11 

1 

£ 

647 
466 
10,190 
970 
6,891 
469 

1,779 

694 

16,116 

62,790 
124,932 

23,980 
44,441 
66,686 

186 

X 

—  48 

—  35 
+      199 
+      146 
+      686 

—  66 
-8,190 
+      101 
+        61 
+  9,185 

—  5,347 
+  16,(127 
+  1,081 

+  i,'«96 

—  8,164 

—  18 

8 
80-6 
14-98 
64-36 
9-89 
19-8 
49 
6-B 
11 

96-49 
7 

1 

lis 
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NOTES  ON  SWITCHBOARD  ARRANGEMENT 
AND    EQUIPMENT. 


[COltMUNICATED.] 

At  one  time  it  was  customary  to  regard  switchboards  and 
their  equipment  as  a  nuisance— necessary  but  distinctly 
parasitic,  and  quite  fitly  to  be  placed  in  any  odd  corner,  too 
Small,  or  otherwise  unsuitable,  for  any  other  equipment. 
Often  the  boards  were  much  whited  sepulchres,  archi- 
tecturally ornate  and  resplendent  in  marble  and  brass,  but 
■covering  a  multitude  of  faulty  points  in  construction  or 
design.  Some  of  the  defects  iavolved  only  inefficiency  ; 
others  actual  danger  to  life  and  property.  Painful  ex- 
perience, more  frequent  in  its  occurrence  as  working 
pressures  increased,  compelled  attention  to  this  matter  and 
brought  home  the  fact  that  the  switchboard  is  the  vital 
link  connecting  the  generating  and  distributing  systems,  so 
that  comparatively  trivial  switchboard  defects  may  easily 
suspend  sjpply  over  a  more  or  less  extensive  area.  If -cently 
switchboards  and  gear  have  been  accorded  respect  befitting 
their  importance,  but  even  in  modern  installations  defects 
in  design  and  arrangement  are  found  which  are  particularly 
objectionable  and  dangerous  when,  as  often  happens  in 
industrial  service,  the  board  is  uuder  the  control  of  a  more 
o:  less  unskilled  attendant. 

Frequently  one  finds  a  switchboard  placed  in  a  gallery 
"  affording  a  clear  view  over  the  engine  room  "  (a?  the  text- 
books have  it)  when  there  is  really  no  justification  for  this 
costly  construction.  In  small  stations  of  the  one-man  type 
the  switchboard  attendant  (who  probably  enjoys  the  title  of 
"  engineer-in-charge,"  in  recognition  of  the  fact  that  he  does 
everything  that  needs  doing)  is  near  enough  to  the  engines 
to  tell  by  sound  what  is  happening  to  them,  and  that  much 
more  easily  and  certainly  than  he  could  tell  by  eye  when  in  a 
gallery  ;  and  should  he  have  cause  to  leave  the  board  hurriedly 
to  attend  to  the  engines,  it  is  a  distinct  advantage  to  have 
no  steps  to  descend.  In  larger  works,  actual  supervision  of 
the  engines  from  the  switchboard  is  necessarily  very  super- 
ficial. Separate  engines  and  switchboard  staffs  are  required, 
and  intercommunication  by  signals  can  be  effected  as 
easily  from  a  fljor  board  as  from  a  gallery.  In  stations  of 
either  of  the  above  clas  es  a  lofty  gallery  is  an  unnecessary 
and  inconvenient  expense,  but  the  switchboard  may  well  be 
mounted  on  a  platform  not  more  than  two  or  three  steps 
high  ;  this  arrangement  improves  the  look  of  ths  station, 
permits  the  board  to  be  cjnveniently  railed  oft',  and 
undoubtedly  exercises  some  occult  effect  in  emphasising  the 
importance  and  sanctity  of  the  board.  In  large  modern 
stations  of  the  high-tension  type,  a  switch  gallery  is  almost 
compulsory,  owing  to  the  depth  required  beneath  the 
operating  platform  for  cable  races,  transformers,  and  oil 
switches,  &c. 

In  such  stations  remote  cjntrol  of  engine  or  turbine 
valves  is  usually  provided  on  the  switchboard  ;  the  switch- 
board attendants  work  only  on  the  board  itself  and  find  full 
employment  there,  and  by  the  switchboard  .gallery  over- 
hanging the  turbine  aisles,  space  can  be  frequently  saved  as 
compared  with  the  spac;  required  for  ground  level  boards. 
Some  of  the  low-tension  boards  controlling  local  and  auxiliary 
circuits  can  still  be  placed  advantageously  on  the  walls  of 
the  engine  room  at  ground  level.  The  prevailing  tendency 
is  to  separate  generator,  feeder,  and  section  panels  (to  limit 
the  scope  of  damage),  while  providing  central  remote  control 
for  all. 

In  the  latest  and  largest  power  schemes  there  is  an 
increasing  tendency  to  locite  the  main  switchgear  in 
a  building  distinct,  from  the  power  house  itself,  even 
going  the  length  of  providing  a  separate  switch  house  for 
each  generating  unit  in  a  large  overland  scheme.  By  such 
isolation  the  risk  of  wli  ilcsale  interruption  of  supply  due  to 
cable  and  switch  fire  is  much  reduced,  and  the  task  of 
isolating  and  extinguishing  a  fire  is  greatly  simplified. 
All  pretence  at  direct  engine  room  supervision  from  the. 
switchboard  is  abandoned,  and  a  complete  system  of  signal 
telegraphs  and  remote  control  apparatus  is  arranged. 

Simplicity  in  any  switch  installation  is  an  invaluable  aid 

to  security,  for  the  risk  of  trouble  increases  far  more  rapidly 

than   the   number  of  pieces  of   apparatus  and   component 

1  parts  on  the  board.     High-tension  boards  and  switchgear 


can  and  must  be  interlocked  very  completely,  but  there  is  a 
tendency  to  overdo  the  automatic  features  and  "fool- 
proofing  "  of  industrial  switchgear.  In  some  directions 
foolproofing  engenders  or  encourages  carelessness,  and  even 
deliberate  misuse  of  apparatus  in  order  to  see  the  automatic 
features  work.  Broadly  speaking,  safety  and  rehability  are 
best  assured  by  a  minimum  number  of  automatic  features, 
all  the  expenditure  permissible  being  devoted  to  making 
these  and  the  fundamental  components  of  the  switchgear  of 
the  best  material  and  design.  The  use,  on  metal  parts 
behind  boards,  of  insulation  which  might  be  inadequate 
under  any  circumstances,  is  inviting  trouble  ;  the  metal 
concerned  had  far  better  be  left  bare  and  protected  by  a 
mechanical  screen,  or  left  obviously  dangerous,  or  earthed, 
according  to  circumstances.  Bare  conductors  behind  the 
board  reduce  the  risk  of  fire  to  a  minimum.  Asbestos  is  a 
flame-proof  covering,  bat  one  which  is  apt  to  form  a 
good  "  wick  "  for  burning  oil.  Bare  conductors  must  be 
so  supported  that  they  cannot  be  deflected  dangerously 
by  the  enormous  mechanical  forces  set  up  by  short- 
circuit  i  J  a  modern  station.  Portable  electrostatic  live  wire 
indicators  of  the  electroscope  type  should  be  used  regularly 
by  men  handling  high-tensioa  switchgear  and  leads: 
naturally,  the  instrument  should  be  of  first-class  design  and 
construction,  or  it  will  introduce  more  risks  than  it  will 
remove.  Doors  in  the  side  or  back  of  the  enclosure  behind 
the  board  should  be  on  permanent  hinges  or  slideways 
wherever  possible,  and  should  be  interlocked  with  the  main 
switches  in  the  section  to  which  they  give  access.  If  the 
doors  be  of  the  hang-on  panel  type,  they  should  be  entirely 
of  insulating  material  w^th  completely  insulated  reinforce- 
ment, if  any,  otherwise  they  are  likely  to  cause_  disaster  by 
coming  in  contact  with  live  parts. 

Low-tension,  no  less  than  high-tension,  switches  should 
be  mounted  with  all  live  parts  behind  the  board,  and  only  the 
insulated  handles  in  front  :  safety  and  good  appearance  are 
thus  alike  secured.  In  the  past,  on  many  boards,  paiticularly 
of  Continental  origin,  live  par^s  on  the  front  of  the  board 
have  been  covered  by  shields  of  fibre  or  papier  machc  com- 
position, easily  damaged  mechanically,  and  subject  to  rapid 
deterioration  by  damp.  Such  construction  is  unsightly, 
unsafe,  and  altogether  false  economy.  In  multipolar 
switchgear,  with  mechanically  coupled  phases  or  poles,  the 
coupling-piece  should  be  exclusively  of  insulating  material : 
if  it  has  a  metal  core,  damage  to  the  insulation  will  probably 
cause  a  dead  short. 

The  design  of  oil-immersed  switchgear  can  hardly  be  said 
to  have  kept  pace  with  the  revolutionary  increase  in  power 
of  generating  sets  and  pressures  of  generation  and  distri- 
bution ;  the  distance  between  live  parts  is  often  insutlicient, 
and  the  total  volume  of  oil  in  the  box  inadeijuatc  to  prevent 
overheating.  Switch  parts  should  be  as  light  as  is  consistent 
with  strength,  so  that  acieleration  is  a  maximum  for  a  given 
operating  forcj,  and  there  is  advantage  in  using  a  mechan- 
ism whii'h  gets  into  motion  biifore  the  actual  break  occurs. 
The  containing  cise  should  be  very  strong  and  fitted  with 
a  relief  valve,  and  the  cell  within  which  the  switch  is  placed 
should  be  of  fireproof  c  mstruction  and  provided  with  a 
drain  carrying  away  oil  in  case  of  fracture  of  the  switch- 
box,  (ieuerator  switches  should  usually  be  non- automatic, 
but  have  overload  alarms  operated  by  a  current  transformer ; 
also  a'arms  operating  in  case  cf  abnormal  oil  heating.  On 
important  lines  it  is  not  extravagant  to  provide  two 
switches  in  series,  particularly  if  fioted  with  automatic 
gear,  or  if  used  very  often  or  very  seldom.  Each  switch 
is  fitted  with  a  bridging  isolating  switih,  the  latter  being 
closed  across  the  main  switch  which  is  held  in  reserve  at 
the  moment.  Wherever  oil  switch  or  other  oil  fires  are 
liable  to  occur,  plenty  of  sand  should  be  kept  handy,  and 
smoke  helmets  should  1)3  provided,  for  without  the  latter 
it  is  often  impossible  to  reach  the  seat  of  contiagration. 

The  large  generating  sets  now  employed,  and  the  low 
reactance  of  generators  and  transformers  commonly  adopted 
for  the  sake  of  good  regulation,  result  in  enormous  short- 
circuit  energy.  It  is  doubtful  whether  any  practicable  oil 
switch  cin  deal  unaided  with  the  conditions  which  may 
arise  in  a  large  modern  station,  and  the  alternative  to  scc- 
tionalising,  so  as  to  limit  the  short-cinuit  energy  available 
behind  any  one  switch,  is  to  use  two  switches  in  series,  or 
one    special    switch,  so    that   supplementary    reactani-e    is 
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inserted  automatically  before  the  main  switch  opens.  Earth- 
ing the  neutral  cf  three-phase  sjstems  is  desirable  so  long 
as  steps  are  taken  to  limit  circulating  currents  during  normal 
operation  and  to  provide  low-resit tance  earthing  when  really 
required.  The  use  of  switching-in  or  charging  resistances 
is  now  common  in  all  high  tension  installations,  and  is 
particularly  desirable  when  connecting  circuits  of  high 
inductance  or  capacity.  Without  this  precaution  dangerous 
resonant  cable  surges  may  occur,  and  special  insulation  of 
motor  and  transformer  end  coih  becomes  necessary.  The 
practice  of  running  up  a  machine  with  its  cables  connected  is 
of  limited  applicability,  is  crude,  and  by  no  means  free  from 
risks.  Periodic  testing  of  network  insulation  is  a  necessary 
and  universal  practice,  but  any  method  or  instrument  which 
gives  graduated  warning  of  the  imminence  and  aggravation 
of  faults  is  specially  valuable.  The  telephone  of  a  phasa- 
phone,  for  instance,  enables  one  to  listen  to  the  charge  and 
discharge  of  a  condenser  connected  between  line  and  earth 
through  a  suitable  resistance  ;  irregular  or  incipient  defects 
ciuse  variations  in  the  telephone  note.  Any  measures 
leading  to  the  prevention  of  faults  are  particularly  valuable, 
since  they  not  only  prevent  the  first  interruption  of  service, 
but  save  a  further  whole  crop  of  trouble.  Most  central 
station  statistics  show  that  breakdowns  occur  in  groups. 
The  first  serious  breakdown  causes  surges  which  strain  or 
even  puncture  insulation  in  other  parts  of  the  system  ; 
static  discharges  occur  when  working  is  recommenced,  and 
a  power  discharge  soon  follows.  Once  started,  there  is  often 
quite  a  long  train  of  serious  breakdowns  at  short  intervals. 

Instruments  of  the  flange  type  with  body  sunk  in  the  board 
are  neat  in  appearance,  easily  cleaned  and  easily  read — all 
advantages  of  special  importance  on  large  boards,  and  more 
than  compensating  for  the  extra  cost  involved.  Classification 
of  instruments  by  case  diameter  is  obviously  illogical,  since 
the  scale  is  quite  likely  to  be  smaller  and  less  clear  though 
the  case  diameter  be  larger.  It  is  much  safer  and  more 
definite  to  specify  either  the  scale  length  or,  what  amounts 
to  the  same  thing,  the  pointer  length  and  maximum 
angular  deflection.  Sach  a  basis  is  equally  applicable  to  face 
and  sector  instruments  of  all  types.  Any  instrument  to  be 
mounted  above  eye  level  should  have  at  least  Gi-in.  scale 
length  (or,  say,  90°  deflection  of  a  iVin  pointer)  ;  the 
advantages  of  modern  long-scale  instruments  are  well  known. 
The  merits  of  induction  type  instruments  for  alternating- 
current  working  include  long-scale  and  all-glass  front 
showing  full  pjinter  length.  These  instruments  are  simple 
and  strong,  and  can  be  repaired  by  an  ordinary  meter 
adjuster.  Their  frequency  error  is  high,  but  this  is  of  no 
importance  in  a  turbine  station  ;  the  temperature  error, 
which  would  be  a  more  serious  matter,  is  capable  of  close 
compensation. 

The  elementary  precaution  of  placing  all  series  and  regu- 
lating resistances  so  that  convected  heat  does  not  reach 
neighbouring  instruments  is  often  neglected,  naturally  to  the 
prejudice  of  instrument  accuracy.  Errors  due  to  this  cauEe 
cannot  always  be  detected  even  by  in  situ  tests,  for  the 
offending  resistances  may  be  cdoI  at  the  time  of  testing. 
Irregular  operation  of  fuses  is  often  traceable  to  their  being 
mounted  with  similar  disregard  for  the  neighbourhood  of 
regulating  resistances  ;  if  the  fuse  is  proportioned  to  carry 
a  certain  current  when  the  resistance  is  hot,  the  circuit  is 
inadequately  protected  when  the  resistance  is  cold.  Induc- 
tion from  heavy  current  cables  six  or  seven  inches  away 
often  causes  quite  serious  instrument  error. 

Instrument  change-over  switches  placing  instruments  in 
various  circuits  or  across  various  shunts  are  often  built  so 
lightly  that  they  give  trouble  by  imperfect  contact  or,  what 
is  more  serious,  cause  short  circuit  by  mechanical  fracture. 
The  back  contacts  of  these  and  other  switches  should  be 
fully  accessible  and  not  covered  in  by  bus-bars  or  other 
apparatus.  For  calibrating  purposes  it  is  often  desirable  to 
connect  standard  instruments  temporarily  in  circuit  without 
interrupting  operation,  and  to  permit  this  with  minimum 
trouble  and  risk,  special  terminals  should  be  provided  on 
isolating  switch  or  fuse  blocks  in  the  first  place  so  that,  the 
current  winding  being  connected,  it  remains  only  to  open 
the  bridging  switch  or  fuse. 

The  frequency  in  modern  turbine  stations  is  practically 
constant,  but  not  infrequently  is  lower  than  standard,  owing 
to  weakening   of  the   control   in  the  tachometer   or  other 


instrument  used.  A  frequency  meter  switched  in  circuit 
only  at  intervals  to  check  the  regularly  employed  tachometer 
is  a  useful  precaution.  There  is  rarely  need  for  a  registering 
frequency  meter,  but  the  use  of  recording  volt  and  watt- 
meters is  in  the  interests  of  efficient  working  and  super- 
vision. It  is  a  small  matter  to  planimettr  wattmeter  records 
to  save  the  use  of  watt-hour  meters  if  both  are  not  desirable 
for  any  reason  ;  and  the  wattmeter  record  is  very  useful  in 
distributing  generator  and  feeder  connections  and  sttling 
tariff  problems.  Volt  and  wattmeter  records  are  useful,  too, 
in  detecting  and  discriminating  faulty  conditions ;  for 
example,  branches  touching  overhead  lines  cause  smaller 
fluctuations  than  fallen  wires  or  insulator  defects,  and 
imperfect  contacts  such  as  often  occur  in  open-air  high- 
tension  isolating  sn  itches,  cause  violent  fluctuations  on  volt- 
meter records  but  little  on  wattmeter  records. 

The  elesign  of  good  instrument  transformers  is  now 
generally  understood  but  not  always  practised.  For  trip 
coils  and  relays,  accuracy  of  transformer  ratio  and  phase  are 
of  minor  importance,  but  for  use  with  measuring  instruments 
very  light  portable  transformers  are  generally  unsuitable. 
In  large  systems,  transformers  with  small  primary  capacity 
may  be  destroyed  by  the  mechanical  forces  set  up  during 
short  circuit  ;  specially  heavy  design  is  essential,  and  the 
secondary  load  should  be  as  light  and  constant  as  p(  ssible, 
to  secure  highest  accuracy.  Often  an  installation  can  be 
cheapened  and  simplified  by  using  one  transformer  for  several 
instruments  ;  the  transformer  should  be  designed  liberally, 
so  that  an  extra  instrument  can  be  connected  to  it  at 
any  time  (the  possibility  of  so  doing  will  often  be  of  great 
practical  value).  A  single  current  transformer  may  supply 
a  number  of  watt-hour  meters,  but  should  not  be  connected 
to  other  apparatus  as  well.  Not  infrequently  it  is  neglected 
to  earth  the  secondary  measuring  circuit,  or  otherwise  make 
it  impossible  for  the  low-tension  circuit  to  become  "  live  "" 
with  h'gh-tension  current.  A  danger  equally  fatal  and 
more  serious  in  that  it  exists  under  ordinary  working  con- 
ditions if  not  safeguarded,  is  that  of  generators  and  leads- 
being  kept  alive  after  the  main  switch  is  opened,  by 
induction  through  synchronising  transformers.  The  obviona 
remedy  is  to  place  an  isolating  switch  ahead  of  all  potential 
transformers,  interlock  ng  this  switch  with  the  main  circuit 
switches.  Besides  fusing  the  primary  side  of  voltage  trans- 
formers, low-tension  fuses  should  be  placed  in  the  secondary 
circuit  to  protect  against  incorrect  connection,  incorrect 
earthing,  or  short  circuit,  in  leads  or  instrument.  All 
instruments  connected  directly  to  bus-bars  or  mains  should 
be  fused,  for  the  same  reason. 


AUTOMATIC     PROTECTIVE     SWITCHGEAR 
FOR    AUTOMATIC    CURRENT    SYSTEMS. 


By  E.  B.  WEDMOEE,  M.I.E.E. 

(For  abstract  of  paper  read  before  the  INSTITUTION  OF 
Electrical  Engineers,  see  Elec.  Rev.,  p.  37.) 

Discussion  in  London. 

Mr.  C.  H.  Merz  said  that  all  these  devices  had  been  deve- 
loped as  the  result  of  experience,  which  had  shown  the  need 
of  them.  On  the  North-east  Coast  they  were  deeply  interested 
in  the  matter  as  a  commercial  question.  They  had  many  long 
transmissions,  and  the  system  had  naturally  developed  into 
a  series  of  interconnected  ring  mains,  supjilied  from  sub- 
stations with  attendants;  in  order  to  maintain  continuity  of 
supply  in  the  event  of  a  fault  occurring,  they  had  to  have 
automatic  apparatus  that  would  cut  out  the  faulty  cable, 
no  matter  which  way  the  cm'rent  flowed.  The  result  was  the 
development  of  systems  of  protection.  The  conditions  were 
difl'erent  in  the  United  States,  where  the  distribution  was 
largely  by  direct  current  through  rotary-converter  sub-stations; 
radial  feeders  were  laid  with  each  sub-station,  and  attendants 
were  employed,  so  that  ordinary  overload  devices  were  suffi- 
cient. In  this  country  the  tendency  was  to  supply  important 
consumers  with  three-phase  current  through  static  trans- 
former sub-stations,  hence  the  necessity  for  selective  devices. 
The  real  question  was  not  the  cost  of  a  particular  piece  of 
apparatus,  but  whether  it  was  possible  to  improve  the  lay-out 
by  using  it  and  thus  save  perhaps  100  times  its  cost. 

Mr.  H.  W.  Clothier  said  that  the  paper  contained  the 
condensed  results  of  twenty  years'  work.  It  was  difficult 
to  induce  the  users  of  cables  to  think  out  the  problems  in- 
volved and  to  become  themselves  "selective."  It  was  import- 
ant' to    consider    the    case    of    T    mains,    as  at  J   in  fig.   1. 
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Gore-balancing  on  switchgear   had  been  adopted   extensively 
four  years  ago,   and  at  least   100  circuits,  to  his   knowledge, 
were  protected  with  it  to-day.     Messrs.  Merz  and  Price  them- 
selves did  n(.)t  fidly  realise  the  value  of  the  system  at  first. 
He  did  not  like  the  balanced  relay  system  as  applied  to  the 
case  of  parallel  feeders;   with  regard  to  interlocked   reverse- 
relays,  he   agreed   with  the  author,    and  was  surprised  that 
they  were   still  specified.      Systems  of  protection   of  parallel 
feeders  had    a  tendency   to   open    the   WTong   switch  in    the 
event  of  a  fault  on  open  circuit,  and  they  were  useless  where 
there  were  T   mains;   the   situation   might  be  saved  by   the 
split-conductor  system.     He    agreed   with   the    author's  con- 
clusions regarding  the   split-conductor  system  for   feeders;  it 
was  new  to  the  pubhc,  but  over  100  miles  of  cables  and  over- 
head mains  were  protected  by  it.     On  a  system  of  some  50 
miles  of  cable,  it  operated  40  times  in  the  year,  and  only  once 
had  it  failed ;  on  that  occasion  the  system  was  not  to  Islame, 
the  failure  being  due  to  a  fault  in  the  mechanical  construction. 
Mr.  A.  M.   Taylor  regarded  the  subject  from  the  point  of 
view  of  the  switch-gear  engineer  in  a  municipal  undertaking. 
Referring  to  the  author's  conclusions,  under  (u),  the  remedy 
which  the  author  gave  for  the  protection  of  all  closed  feeder 
circuits  was   a  split-conductor   system,   but  unfortunately  in 
municipal  work  that  was  of  no  assistance  in  regaixl  to  exist- 
ing  feeders.    They    had   to    deal   with  feeders  running  from 
a   generating   station  to  numerous  sub-stations,    in  many  of 
which  were  I'otary  converters.    These  feeders  were  mostly  run 
in  triplets,   but  occasionally  in  pairs,   and   sometimes  in  sets 
of    four,   throughout    the   city,   and   the  author's  suggestions 
in  regard  to  closed  feeder  circuits,  which  these  were  in  some 
cases,   did   not    help   them    because   they   could   not   rip    up 
these  feeders   and   put    down    split-conductor    arrangements. 
Neither  could  they  throw  two  existing  feeders  together  under 
one   switch    and    call    them   a   split-conductor   arrangement, 
because  that  would  have  the  disadvantage  that  both  feeders 
would  be  thi'own  out  of  gear  for  a  fault  on  either  of  them, 
and  they  would  be  worse  off  than  at  present.     With  reference 
to  the  author's  an-angement  of  overload  relays,  in  which  the 
relays  operated  with  the  load  current  plus  the  fault  current, 
or  rather  a  sub-multiple  of  it,    the   author  did  not  mention, 
except   incidentally,    the   fact   that  it   was  not  necessary    in 
the   case  of  every  fault,  say  for  instance  one  three-quarters 
of  the  way  along  one  of  the  feeders  to  the  sub-station,  that 
the  current  to  the  fault  should  return  jrom  the  sub-station. 
In    fact   it    was  purely   a  question  of   the   relation    between 
the  load  cm'rent  and   the  fault  current   and  the  potential  of 
the  feeder  at  the  point  where  the  earth  occurred  that  deter- 
mined whether  the  current  should  flow  back   from  the  sub- 
station  bus-bars    to  the    fault  or  whether  the  faulty    feeder 
should  carry  the  load  current  past   the   fault  on   to  the  sub- 
station.   The  author  had  impressed  upon  them  the  desirability 
of  cutting  down  the  amount  of  fault  current  by  the  insertion 
of   a  high   earthing  resistance  in  order  to  reduce  the  shock 
to  the  system.     To  whatever  extent  they  reduced  the  fault 
current,  to  that  same  extent  they  made  the  apparatus  unre- 
liable and  introduced  the  possibility  of  the  wrong  feeder  being 
pulle<l  out.     In  fact  the  system  would  be  the  more  reliable 
the  bigger  the  fault  current  which  was  allowed  to  flow.     On 
the  other  hand,    one   great    virtue  of   the   author's  overload 
interlocked  arrangement  was  the  fact  that  if  a  short  circuit 
developed  between   phases  on   any  feeder  (or  apparatus  con- 
nected with  any  feeder)  the  faulty  feeder  was  instantaneously 
cut  off  without  waiting  for  any  overload  relay  to  operate.    In 
a  case  where  four  parallel  trunks  ran  between  two  generating 
stations,   that  was  practically  an  interconnector  consisting  of 
four  parallel   trunks,  he   did    not    see  why    an   arrangement 
consisting  of   a   core-balancing    transformer   at    each   end    of 
the  four   trunks   operating  in  each  case  on    an   independent 
relay,  supplemented  by  overload  relays  on  each  ph.isc  of  each 
feeder  in    the  ordinary   way  as  a  stand-by,  should    not  be  a 
quite  satisfactory  solution ;  it  would  be  very  simple   because 
the  feeders  were   already   equipped  with  overload  relays  and 
the   core-balancing   transformers   could    be   added    round    the 
feeders  without  introducing  any  further  element  of  weakness. 
It  appeared  to   him  that    where  thei'e  were  four  feeders   in 
liarallel,  no  matter  on  what  part  of  any  of  these  feeders  the 
fault   might    occur,    there   must   always    be   throe   times   the 
fault  <'.urrent  through  the  sub-station  relay  on  the  faulty  feeder 
that  there  was  through  the  relays  on  any  of  the  other  three, 
which    should    sufficiently    discriminate    between    them,    the 
sub-station  end  of  the  faulty  feeder  only  being  pulled  out. 
Directly  this  was  done  the  generating  station  end  would  follow. 
Since   the   arrangement   was   absolutely     reversible     it     did 
not  matter  which  w-a«  the  generating  end  and  which  was  the 
sub-station    end,    the    generating    end    at   any    instant    being 
always  understood  to  be  the  one  from  which  energy  was  most 
likely  to  flow  to  the  fault. 

Mr.  W.ATFiis  described  a  new  balancing  relay  system  which 
permitted  T  connections  to  be  made  off  one  of  two  cable,"!; 
he  also  described  an  automatic  reverse-current  device,  with 
the  aid  of  diatirams. 

Mr.  A.  G.  Coi.MS  said  that  the  author  used  the  term  "  in- 
stantaneous.'' l)ut  actually  a  relay  took  0.4  second  to  operate, 
and  the  switch  0.6  second  to  open,  making  a  total  of  one 
second :  hence  the  circuit  was  not  interrupt«l  until  nn 
appreciable  ri.se  in  the  cuiTent  took  place.  The  author's 
reversc-cui-rent  was  180  degrees  out  of  pha.so ;  wh:it  would 
be  the  effect  of  a  current  90  degrees  out  of  phase'?  It  was 
stated  that  fuses  had  no  discriminating  value,  yet  they  were 
shown  in  one  of  the  figures. 


Mr.  H.  Brazil  inquired  as  to  the  cost  of  the  spht-conductor 
cable,  and  the  method  of  jointing  such  cables,  and  referred  to 
the  thickness  of  insulation  betw-een  the  two  cores,  which  might 
be  subjected  to  a  pressure  of  6,000- volts  in  the  case  of  a  fault 
on  an  11,000-volt  cable.  He  said  it  would  be  difiicult  to  find 
a  fault  thus  caused  between  the  cores.  Referring  to  over- 
load devices  on  earthed  feeders,  which  would  require  an  earth- 
ing resistance  to  carry,  say,  800  amperes,  if  a  resistance  with 
a  negative  characteristic  were  used  it  could  be  set  at  300 
amperes;  if  the  cut-out  did  not  act  at  once,  the  cuiTent  would 
increase  until   it   attained  a  sufficient  value. 

Mr.  Murphy  said  that  reverse-relays  had  been  greatly  im- 
proved and  could  be  relied  upon  nowadays;  the  relay  was 
pretty  sure  to  act  before  the  voltage  dropped  to  zero.  The 
use  of  reactances  in  the  line  gave  reverse-relays  a  better 
chance  to  act  satisfactorily.  The  circulating-current  system 
was  more  comphcated  than  the  reverse-current  relav,  and 
introduced  the  risk  of  shut-down  due  to  breakage  of  the 
instrument  connections,  a  matter  which  was  as  serious  as 
failure  to  operate.  He  described  a  device  for  protecting 
paraUel  feeders  or  ring  mains  in  existing  networks  by  using 
the  combined  effects  of  excess  current  and  drop  of  voltage. 

The  Author,  repljang  to  the  discussion,  said  that  many 
engineers  in  the  United  States  were  beginning  to  pay  atten- 
tion to  the  design  of  relay  systems.  The  balanced  relay  was 
not  included  in  his  summaiy  of  ideal  svstems,  but  had  its 
use^.  Where  the  Merz-Price  system  could  not  be  employed, 
the  systems  described  in  the  paper  for  protecting  parallel 
feeders  afforded  the  best  protection.  The  system  described 
by  Mr.  Waters  only  dealt  with  faults  to  earth.  In  reply 
to  a  question  put  by  Mr.  CoUis,  the  core-balancing  system 
cleared  cable  faults  with  the  minimum  risk  of  the  arc  coming 
outside  the  cable.  The  insulation  between  conductors  was 
only  "hght"  compared  with  the  full  insulation;  Mr.  Brazil 
was  correct  regarding  the  full  star  voltage  occurring  betw-een 
the  cores  for  a  moment.  His  suggestion  of  an  earthing  re- 
sistance with  a  negative  coefficient  was  interesting,  but  a 
few  seconds  w^as  too  long  to  wait.  Mr.  Murphy's  device  would 
require  adjustment  on  site,  and  re-adjustment  after  any  change 
in   the  circuits. 


Discussion  .«  Birmi.xgh.am. 

The  discussion  was  opened  by  Mr.  A.  M.  Taylor,  who 
dwelt  upon  the  advantages  of  the  split-conductor  system  as 
compared  with  core-balancing  systems.  In  continuing  the 
discussion.  Dr.  Garrard  pointed  out  that  the  Merz-Price 
system  did  not  protect  against  bad  synchronising  but  only  safe- 
guarded a  system  against  faults  to  earth.  The  balanced  relay 
was  superior  in  this  particular. 

Mr.  S.  T.  .\llen  said  that  the  system  under  his  management 
was  net  fitted  with  any  other  protective  de^^ce  except  the 
usual  inverse  time  characteristic  overload  devices.  The  system 
contained  about  twelve  miles  of  E.H.T.  feeders,  and  had 
operated  without  any  failure  or  trouble  for  some  years. 

Mr.  Clouoh  said  that  he  did  not  think  it  desirable  to  have 
overload  devices  on  generators. 

Mr.  Orsettich  objected  to  the  tendency  to  elaborate  pro- 
tective devices.  It  was  better  to  work  in  the  direction  of 
so  simplifying  the  systems  and  machinery  that  they  were 
robust  enough  to  withstand  the  consequences  of  minor' faults. 

Mr.  HoLLis  did  not  agree  with  the  abuse  showered  on  pilot 
cables,  but  thought  they  were  quite  satisfactory  for  many 
purposes. 

Mr.  GilovES  advocated  that  more  attention  should  be  given 
to  the  protection  of  bus-I)ars.  The  devices  described  in  the 
paper  looked  after  the  cables,  but  left  out  the  bus-bars. 

In  a  written  communication  Mr.  Witcher  thought  it  desir- 
able to  emphasize  the  distinction  between  systems  which 
operated  on  faults  to  earth  and  those  which  operated  on  faults 
between  phases.  He  al.so  expre.sse<l  regret  that  the  author 
of  the  paper  had  not  developed  tiie  discilssion  of  the  split- 
conductor  principle  more  along  the  lines  of  unequal  sphts. 


Discussion  at  Manchester. 

Mr.  Welbourn  agreed  with  the  author's  conclusions  with 
the  exception  of  (6),  which  was  ojjen  to  argument  because, 
as  state<i  by  the  author,  the  core-balancing  system  appeared 
to  depend  on  the  gamble  that  the  fault  would  be  a  fault 
to  earth  and  not  between  pluises.  The  recoiuniendations 
of  the  author  were  base<l  on  Ux'hnical  grounds,  and  no  com- 
pariscm  of  co.sts  was  given  ;  this  was  an  element  which  could 
iKit  be  disregardtxl.  The  .split-conductor  system  had  some 
undoubted  advantages  over  the  Merz-Price  system  when  deal- 
ing with  overhead  line  protection.  It  was  free  from  the 
dilViculties  inseparable  fmm  slinging  up  an  insulated  cable 
all  along  the  iimte,  also  it  was  free  from  having  the  equiva- 
lent of  an  earthe<l  c/)nductor  below  the  line  which  could  be 
fouled  in  the  event  of 'a  line  breakdown.  Moreover  the  split- 
conductor  system  had  the  advantage  that  on  breaking  a 
conductor,  the  relays  wouM  operat<^  and  render  the  overhead 
wires  "  dead  "  long  before  they  could  come  within  reach  of  the 
ground. 

Mr.  S.  Ferocson  said  that  there  were  certain  svstems  where 
overload   devices  were    used   together   with  a  "3-pole    high- 
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resistance  earth,  and  if  a  fault  occurred  to  earth  the  overload 
de\-ice  was  useless;  for  this  reason  the  two  things  should  be 
considered  jointly.  ITie  tune  limit  on  leakage  devices  would 
appear  to  destroy  some  very  important  advantages  of  the 
balanced  system,  a«  it  had  always  been  said  that  one  impor- 
tant feature  of  the  system  was  its  instantaneous  action. 
Further,  the  balanced  system  of  protection  dealt  with  a 
current  much  less  than  on  overload  protection,  and  if  a  time 
limit  were  introduced,  the  fault  cuiTent  would  be  reduced. 
A  remarkable  thing  about  the  author's  conclusions  was  that 
overload  did  not  figure  at  all,  whereas  for  many  years  every- 
body had  pinned  their  faith  to  overload  devices.  The  system 
seemed  good,  but  it  depended  upon  the  two  conductors 
carrying  equal  current;  if  a  fault  occurred  in  a  sub-station, 
the  "inequality  was  very  small.  Regarding  the  protection  of 
open-ended  feeder  circuits,  the  balanced  system  was  almost 
useless  if  the  neutral  was  not  earthed,  except  in  very  laxge 
systems  such  as  Manchester  with  a  considerable  capacity 
current.  Overload  protection  seemed  absolutely  necessary  in 
addition  to  core-balancing.  A  useful  combination  which  had 
proved  satisfactory  was  to  provide  overload  protection  on  two 
phases  to  protect 'against  shorts,  the  remaining  phase  taking 
care  of  the  out-of-balance  current.  The  Merz-Price  system 
was  unquestionably  the  best  for  generators  and  transformers, 
although  trouble  might  occur  in  lock-up  sub-stations  due  to 
the  relays  operating  on  resuming  supply  after  a  shut-down. 

Mr.  a.  E.  McKeszie  said  that  in  Manchester  ten  sets  of 
balanced  protection  gear  had  been  installed  without  an 
earthed  neutral,  and  as  stated  by  Mr.  Ferguson,  the  capacity 
current  was  quite  sufficient  to  ensure  the  necessary  operation. 
Unfortunately  most  stations  had  their  high-tension  feeders 
already  laid  "with  no  provision  for  pUot  wires  for  operating 
Merz-Price  gear;  in  such  cases  the  author's  recommendations 
were  to  be  thoroughly  endoi-sed.  He  agreed  with  Mr. 
Ferguson  in  condemning  time-limit  devices  on  balanced  pro- 
tection, and  cited  a  case  where  tremendous  damage  occurred 
on  a  feeder  protected  by  overload  protective  gear  with  a 
one-second  time  hmit.  Balanced  protective  devices  in  series 
were  unnecessaiy,  as  the  number  of  faults  on  a  properly-laid 
cable  system  did  not  warrant  the  expenditure.  The  Man- 
chester Corporation  system  had  over  1-50  miles  of  extra-high- 
tension  cable,  and  the  number  of  faults  per  annum  was  about 
six.  The  turbo-alternators  and  large  generators  at  Stuart 
Street,  jNIanchester,  were  protected  by  Merz-Price  gear,  fuses 
being  placed  in  the  secondary  circuit  so  that  these  devices 
•would  blow  only  if  a  machine  was  kept  on  sustained  short- 
circuit  or  if  a  fault  developed  on  the  machine  windings  causing 
ourrent  in  excess  of  the  normal  short-circuit  of  the  machine 
to  be  sent  in  from  the  other  generators.  It  was  therefore 
quite  possible  to  protect  machines  against  faults  on  windings 
or  on  the  main  switehboard.  E«garding  the  interlocking  of 
parallel  feedere,  he  had  not  yet  found  a  satisfactory  reverse 
relay,  and  consequently  where  a  number  of  feeders  fed  a 
sub-station,  it  had  always  been  considered  advisable  to 
separate  the  high-tension  bus-bars  and  run  as  many  different 
sections  as  possible.  The  interlocking  devices  described  in 
the  pajier  were  worthy  of  a  trial.  In  the  speaker's  experience 
it  had  always  been  found  advisable  to  have  a  small  switeh 
in  the  secondary  circuit  of  the  balanced  protective  gear,  which 
•could  be  opened  temporarily  whilst  parallelling  two  feeders 
going  to  the  same  sub-station.  No  matter  how  quickly  or 
accurately  the  switching  was  done,  one  phase  made  contact 
before  the  other,  and  the  capacity  current  caused  the  relays 
to  operate.  His  ideal  protective  gear  for  generators  was 
Merz-Price  balanced  protection,  with  fuses  in  the  secondary, 
and  a  device  to  cut  off  automatically  the  field  immediately 
the  main  switch  was  opened.  Referring  to  alternator  pro- 
jection, whilst  the  author's  idea  of  a  transformer  in  one 
phase  was  theoretically  all  right,  it  seemed  more  simple  to 
place  it  on  the  neutral  end  of  the  winding  which  would 
probably  be  outside  the  casing.  This  arrangement  had  been 
decided  upon  for  the  protection  of  generators  in  the  new 
Barton  Station,  Manchester,  and  consequently  there  would 
be  no  switch-gear  between  transformers  and  machines.  The 
machine  would  generate  at  6,500-volts  and  the  transformers 
st«p  up  to  3.3.000  volts  which  would  go  directly  through  the 
switch  to  the  main  busbars.  Merz-Price  gear  would  be 
installed  between  the  neutral  of  the  outgoing  switeh  and  the 
exti-a-high-tens)imi  transformer.  In  the  event  lof  a  fault 
C)ccun-ing  on  either  transformer  or  generator  winding,  the 
protective  gear  would  open  the  main  switch  and  cut  the 
field  off  the  generator.  Transformers  would  be  in  duplicate 
so  that  in  case  of  breakdown,  a  generating  unit  would  not 
necessarily  go  out  of  commission.  The  split-conductor  system 
seemed  ideal  for  overhead  oonstruction.  The  speaker 
thoroughly  endorsed  the  author's  recommendations  in  para- 
graph (b)  of  his  conclusions. 

Mr.  K.  M.  Faye  Hansen  said  the  core-balancing  principle 
was  excellent,  but  should  be  used  in  conjunction  with  an 
overload  device.  The  biased  protective  relay  was  a  thoroughly 
sound  practical  idea.  The  author's  aiTange'ment  of  protecting 
transformers  and  alternators  in  series  by  having  two  parallel 
circuits  was  interesting,  and  to<^)k  care  of  the  case  where 
breakdown  occurred  between  different  parts  of  the  same 
machine,  which  the  o*dinary  Merz-Price  arrangement  would 
not  protect  against.  Merz-Price  gear  should  not  be  used 
alone  for  the  protection  of  alternators.  Regarding  the  split- 
conductor  system,  since  the  introduction  of  concentric  cable, 
the  nsk  of  both  conductors  breaking  down  to  earth  was 
minimised,  and  the  system  should  have  a  wide  field 


Pkof.  E.  Marchant  said  a  very  soimd  maxim  was  laid 
down  some  years  ago  by  Mr.  Merz  to  the  effect  that  no  pro- 
tective device  was  worth  putting  in  if  it  led  to  an  increase  of 
risk  to  the  plant  which  it  was  designed  to  protect.  _  The 
spU^conductor  system  did  not  lend  itself  to  any  criticism 
from  this 'point  of  view.  If  the  insulation  between  the  inner 
and  outer  conductors  was  ver>-  .slight,  and  a  breakdown  to 
earth  took  place  on  the  outer,  it  seemed  probable  that  the 
inner  conductor  would  earth  and  the  split-conductor  system 
would  fail  to  protect.  The  same  applied  when  two  overhead 
lines  were  earthed  simultaneously. 

Mr.  S.  L.  Pe.\rce  said  that  Manchester  had  an  extensive 
experience  of  protective  systems  which  could  be  summarised 
under  four  headings.  First,  any  consumer's  fault,  however 
severe,  should  be  cleared  without  upsetting  the  system.  The 
same  remark  applied  to  the  regular  pubhc  supply  sub-stations. 
Thirdly,  the  feeder  at  the  main  generating  station  should  not 
be  brought  out  except  in  the  event  of  a  fault  to  earth  on 
any  one  of  the  three  phases.  Lastly,  the  main  generators 
ought  not  to  be  brought  off  the  main  bus-bars  through  any 
fault  on  a  feeder  or  on  consuming  devices,  but  only  in  the 
event  of  a  fault  on  their  own  windings.  Coupled  with  this 
last  point  was  the  precaution  rightly  emphasized  by  Mr. 
McKenzie.  It  was  no  use  taking  care  to  have  the  generator 
switehed  off  the  main  bus-bai-s  if  the  field  was  not  cut  off  as 
quickly  as  possible.  This  applied  particularly  to  the  present 
type  of  machine  with  forced  ventilation.  Unless  the  field  was 
cut  off  almost  instantaneously,  the  destruction  of  the  gene- 
rator, whether  on  the  bars  or  not,  was  bound  to  follow. 
Regarding  the  Merz-Price  and  the  Merz-Hunter  split-con- 
ductor systems,  the  speaker  had  no  experience  of  the  latter, 
but  believed  the  initial  difficulties  had  been  overcome,  and  it 
should  be  the  cheaper  proposition  of  the  two.  The  only 
question  was  that  of  jointing,  and  cable-makers  would  say 
that  it  was  not  applicable  to  all  voltages  and  every  size  of 
cable  decided  upon.  The  only  alternative  was  the  Merz-Price. 
Having  regard  to  the  magnitude  of  the  stake,  he  did  not 
think  the  relative  cost  of  protective  systems  ought  to  be 
considered.  Regarding  the  protection  of  duplicate  feeders, 
a  new  system  known  as  the  Ferranti-Waters  system  seemed 
to  be  making  headway  and  was  possibly  a  coming  rival  to 
the  split-conductor  system  or  the  Merz-Price    system. 

The  Author  in  reply  said  that  contrary  to  the  impression 

of  certain  speakers,  he  had  stated  that  he  recommended 
core-balancing  devices  with  overload  devices.  Regarding  in- 
stantaneous operation,  it  was  quite  practicable  to  make  core- 
balancing  apparatus  work  in  l/20th  second  including  the 
time  taken  by  the  relay.  The  cost  of  the  split-conductor 
system  was  at  present  comparable  with  the  Merz-Price,  and 
was  bound  to  come  down.  Inherently  the  system  was 
cheaper  than  the  Merz-Price  apparatus.  Only  in  the  case 
of  the  core-balancing  leakage  device  had  a  time-limit  been 
recommended.  The  leakage  current  on  a  system  with  the 
middle  point  earthed  through  resistance  would  represent  only 
a  temporary  overload  on  the  machine,  and  did  not  subject 
the  system  to  severe  shocks.  If  it  was  desired  to  discriminate 
between  individual  feeders  and  consumers'  premises,  the  time- 
limit  core-balancing  device  on  the  feeder  in  conjunction  with 
instantaneous  core-balancing  devices  on  the  consumers'  pre- 
mises would  give  the  desired  result.  The  split-contact  switeh 
was  an  innovation  on  purely  commercial  lines,  the  net  cost  of 
the  switeh,  plus  the  relatively  small  transformers  required, 
being  much  less  than  in  the  case  of  the  solid  control 
switch  with  relatively  large  transformers.  The  split-contact 
switeh  was  not  a  necessity,  but  used  a  much  simpler  trans- 
former with  bar  primary.  The  split-conductor  system  repre- 
sented a  considerable  advance  on  the  results  obtainable  with 
the  Merz-Price  system.  It  was  generally  recognised  that 
with  the  latter  on  a  large  system,  it  was  impossible  to  use 
settings  below  normal  load  current.  The  methods  of  attaining 
the  balance  in  the  split-conductor  system  were  so  fine  that  it 
would  trip  out  on  a  few  amperes  and  yet  be  balanced  against 
dead  short  circuits  on  a  veiy  large  system.  There  were  many 
miles  of  overhead  wire  and  cable  operating  on  the  split 
conductor  system,  and  for  forty  faults  successfully  cleared 
there  w-as  only  one  failure,  which  was  due  to  a  bad 
joint  and  not  to  any  deficiency  in  design.  The  auto- 
matic field  switch  referred  to  by  Mr.  McKenzie  should 
be  made  dependent  upon  the  combined  action  of  the  device 
which  tripped  the  switch  itself,  that  is  to  say,  the  field  switch 
should  not  come  out  immediately  the  relay  operated.  On 
the  other  hand  it  should  not  come  out  immediately  the  switch 
opened,  as  in  that  case  a  machine  could  not  be  got  off  without 
shutting  down.  The  operating  current  for  core-balancing 
relays  was  about  lO-amperes,  and  where  a  much  smaller 
setting  was  required  the  current  transformer  was  of  very 
moderate  dimensions.  It  was  quite  safe  to  employ  very-  much 
less  insulation  between  the  two  halves  of  the  core  than  the 
general  insulation  of  the  conductor.  At  least  one  case  had 
occurred  where  both  cores  were  damaged  by  a  pick  and  the 
operation  of  the  protective  device  had  not  been  hindered.  The 
Ferranti-Waters  system  had  introduced  some  novel  and  in- 
teresting features  in  relay  design.  The  system  actually 
appeared  in  the  paper  under  the  head  of  interlocked  relays, 
overload  and  reverse-current  relays  and  leakage  relays.  In 
the  author's  opinion,  interlocked  systems  were  the  best 
methods  of  dealing  with  existing  cables.  In  such  cases 
conductors  could  not  be  split  and  frequently  Merz-Price  pilot 
wires  could  not  be  inserted. 
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NEW  ELECTRICAL  DEVICES, 
AND  PLANT. 


FITTINGS 


G.E.C.  Ironclad  Hoiise-SerTlce  Set. 

It  has  been  the  practice  in  the  past  in  connecting  up  honse 
service  cables  to  the  fusee,  to  provide  a  separate  sealingr  trough  and 
pair  of  ironclad  fuses.  The  Genebal  Electeic  Co.,  Ltd  ,  of 
VVitton,  Birmingham,  have  now  introduced  a  self-contained  iron- 
clad cut-out  set,  consisting  of  a  pair  of  10-ampere  porcelain  clad 
Home  Office  type  cut-onts  mounted  in  a  cast-iron  case  which  forms 
part  of  the  main  casting  of  the  sealing  trough,  this  latter  being 
split.  Care  has  been  taken  to  provide  every  facility  for  wiring  up 
and  fixing  ;  no  parts  have  to  be  removed  for  screwing  to  the  board 


Fig.  1.— G.E.C.  10-Ampebe  Double  Pole  House- Sebvice 
Cutout  Set,  Open. 

on  which  it  is  mounted,  and  the  cable  is  taken  straight  from  the 
sealing  trough  into  the  bottom  terminals  of  the  porcelain  clad 
fuses.  With  the  cover  open  it  is  impossible  accidentally  to  touch 
any  live  part.  Weighing  5  lb.,  and  having  overall  dimensions  of 
94  in.  long  x  5i  in.  wide  X  3}  in.  deep,  the  set  is  far  more  com- 
pact than  the  usual  arrangement,  and  should  find  considerable  use 
among  supply  authoritiep,  especially  as  it  is  less  costly  than  the 
older  arrangement.  It  is  available  in  both  side  and  bottom  entry 
patterns. 

Indirect  Lighting'. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House, 
77,  tJoper  Thames  Street,  E  C,  have  sent  us  their  new  "  Eye-Rest " 
list  No.  10  550,  from  which  we  note  that  the  system  has 
made  such  progrefs,  that  40  pages  are  now  required  to  hold 
partioulars  of  the  many  new  patterns  and  adaptations  of  this 
system  of  indirect  .lighting  ;  whereas  the  list  issued  in  1912  des- 
oribRd  two  typps  of  fittings  only,  the  new  list  contains  particulars 
of  about  60  different  types.     The  system  depends  for  its  efficiency 


Fio.  2.—"  Eye-Rest  "  Foub-Lioht  Fitting. 

on  X-ray  nflactors,  which  are  claimed  to  be  the  most  efficient 
rtflectors  made  ;  the  coming  of  the  Mszda  "  Half- Watt"  lamp  has 
naturally  had  a  big  effect  on  the  use  of  "  Eye  Rest"  lighting,  and 
the  new  list  illustrates  and  prices  a  complete  range  of  fittings  to 
accommodate  these  new  lamps.  A  numbor  of  reproductions  of 
"  Eye- Rest  "  installations  are  shown,  taken  by  the  unaided  light  of 


the  Mazda  lamps.  To  meet  the  objection  held  by  some  people, 
that  the  light  source  cannot  be  seen,  new  types  have  been  intro- 
duced with  the  lower  half  of  the  bowl  made  luminous  by  means  of 
an  auxiliary  lamp  of  low  candle-power  ;  this  translucent  part  of 
the  bowl  can  be  supplied  in  a  number  of  pleasing  colours.  There  is 
also  a  dining-room  pendant  type  which  is  supplied  to  meet  the 
need  for  the  conventional  silk  shade  fitting,  with  a  small  lamp  and 
reflector  to  illuminate  the  table  and  silk  shade. 

A  special  hospital  fitting  has  been  designed,  with  a  glass  cover, 
to  keep  out  dust  and  reduce  cleaning  to  a  minimum.  Another 
adaptation  of  the  "  Eye- Rest  "  system  is  its  application  in  flambeau 
form,  with  from  two  to  six  flambeaux  ;  an  ingenious  connection 
box  for  wiriog  forms  part  of  the  decoration. 


Fig.  3.— Aebangemknt  op  Thbee  X-Fay  Reflectors. 

The  system  has  been  applied  to  portable  standards,  for  floor  or 
table  use.  There  is  also  illustrated  a  very  clever  pull  switch  for 
fixing  to  "Eye-Rest"  bowls  containirg  a  number  of  lamps, 
operated  by  a  ball  chain  hanging  from  the  centre.  In  some  cases 
the  fitting  has  to  be  lowered  for  cleaning,  and  a  two-contact  gear 
with  a  pulley  is  shown  for  this  purpose.  Illumination  data  with 
regard  to  "Eye  Rest"  lighting  are  given,  and  there  are  tables 
showing  the  watts  per  sq.  ft.  for  different  classes  of  installations, 
and  the  length  of  drop  required  for  various  sizes  of  rooms! 
according  to  which  particular  type  of  X-rp.y  r,  fleeter  is  used. 

We  illustrate,  in  fig.  2,  a  four-light  fitting,  and  in  fig.  3  the 
internal  arrangement  of  the  rtflectors  of  a  three-light  fittirg. 

Tlie  County  Lantern. 

We  have  received  from  the  Genebal  Electric  Co.,  Ltd.,  of 
67,  Queen  Victoria  Street,  E.G.,  particulais  of  the  County  balf-vratt 
street  lighting  lantern.  This  is  provided  with  a  Holophane  globe 
and  the  distribution  curve,  fig.  4,  taken  with  a  200-watt  O^ram 
half-watt  lamp,  gives  a  remarkably  wide  angle  of  illumination. 
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Fig.  4.— Distbibution  Cuetb,  County  Lantbbn, 
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Fio.  6.— Sectional  View,  County  Lantbbn. 

Two  intorestintr  features  are  a  plidinir  Bleevo,  (fivine;  free  a^cee* 
to  the  lampholder,  and   an  adjustable  bracket  to  which  ihe  holder 
ia  attached,  enabling  perfect  accuracy  of  focuBing  to  be  obtained 
these  points  are  clearly  shown  in  fig.  5. 
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The  lantern  is  finished  in  either  vitreoas  enamelled  or  stove 

"^^wTmay  remind  our  readers  that  the  company  has  an  iUnminat- 
ing  engineering  department,  specially  to  advise  on  the  carrying 
ont  of  illumination  schemes  of  all  kinds. 


Li:3AL. 


WOEKiiEs'6  Compensation. 
Os  Jannary  6th,  in  the  West  L^ndon  County  Cjurt,  application 
was  made  to  his  Honour,  Sir  W.  Lucius  Selfe,  sitting  with  the 
Medical  Referee,  for  an  award  under  the  Workmen's  C  jmpensation 
Act  in  favour  of  W.  H.  Djniell,  living  with  his  parents  at  21, 
Olenrose  Street,  Falham,  an  apotentice  with  Messrs.  Marryatt  and 
Macnaught.  L^d.,  electricil  engineers,  A^kew  Works,  Shepherds 
BuA  who  were  respondents.  Oj  behalf  of  the  latter  Mr.  \S . 
Shakespeare,  barrister,  subi^^ed  that  the  injury  on  which  the 
aDDUcantrrelied  did  not  ausj^hst  of  his  employment. 

The  facts  stated  were  fS^on  the  ISth  May  last,  Diuiells  went 
into  the  employ  of  the  company  at  4?.  6d.  a  week.  He  worked  on 
till  June  6th,  when  one  of  the  other  apprentices  was  showing  him 
what  a  lathe  was  used  for.  To  illustrate  this  he  fastened  a  spanner 
in  the  chnok  and  then  tnrnei  the  belt  on  to  the  driving  pulley. 
This  was  running  at  l,400..revolutiona  per  minute,  and  the  result 
was  that  the  spanner  fljw  oat  and  struck  Daniells  in  the  left  eye, 
which  was  completely  destroyed.  Applicant  gave  evidence  to  this 
effect  and  in  cross-examination  stated  that  he  was  not  aware  of 
the  rule  in  the  works  that  he  should  not  speak  to  others  while  at 
work  and  that  when  he  wanted  to  know  anything  he  should 
ask  the  manager  or  the  foreman.  Brooks,  an  apprentice  working 
on  a  lathe  next  to  Daniells,  said  that  he  frequently  showed  ap- 
plicant the  working  of  the  lathe.  To  show  him  that  only  round 
articles  could  be  turned  in  the  lathe,  he  put  in  a  spanner  and  fixed 
it  in  the  clutch.  Then  he  switched  on  the  belt,  which  he  thought 
was  on  the  slow  pulley,  but  it  was  in  fact  at  top  speed— 1,400 
revolutions  a  minute.  The  spanner  few  out  and  caught  Darnells 
in  the  left  eye.  His  Honour  held  that  the  boy  had  been  hurt 
while  in  the  course  of  his  employment,  and  seeing  that  the  medical 
referee  stated  that  he  was  again  fit  for  work,  awarded  him  4s.  4d. 
per  week  from  Jane  6th  till  date,  with  costs. 


DOFGLAS  V.  PELICAK. 

In  the  Shoreditch  County  Court,  last  week,  before  his  Honour 
Judge  Cluer,  Benjamin  Djuglaa,  of  Hackney,  an  electrician  and 
decorator,  sued  Harry  Pelioan,  of  Stratford,  to  recover  £6  for  work 
done  and  wages.  Plaintiffs  case  was  that  he  had  electrical 
work,  kc,  to  do,  to  the  amount  of  £13,  and  had  received  £9.  He 
claimed  the  balance  of  £4  and  £2  for  a  week's  work  at  Stratford. 
When  he  asked  for  his  money,  he  got  a  complaint  that  the  work  at 
Stratford  was  not  carried  out  properly,  but  that  was  untrue.  He  • 
was  laid  up  for  a  week  after  working  at  Stratford,  and  when  he 
returned  he  was  refused  employment.  It  was  the  electric  light 
wiring  that  he  was  told  was  complaiaed  of.  It  was  untrue,  he  said, 
that  a  Borough  Council  inspector  came  to  the  place  and  condemned 
the  work,  because  it  was  not  covered  with  insulated  tubing  in  accord- 
ance with  the  Board  of  Trade  regulations.  Plaintiff  said  he  had  asked 
the  defendant  for  more  tubing,  but  was  refused  it  on  the  ground 
that  he  had  sufficient.  It  was  true  that  an  account  was  opened  in 
his  name  with  a  firm  for  the  supply  of  tubing  by  the  defendant, 
but  he  denied  that  he  could  have  ordered  what  he  liked.  Plaintiff 
positively  denied  that  he  saw  the  officer  of  the  West  Ham  CouncU 
more  than  once,  and  then  no  complaint  was  made  as  to  the 
work.  Since  that  time  he  had  done  other  work  which  had  been 
passed  by  the  Council  officer.  The  oSioer  never  said  anything 
about  it  being  dangerous  to  life  and  limb,  or  that  it  would  have  to 
be  covered  with  Simplex  tubing.  The  defence  was  that  the  work 
had  not  been  carried  out  properly,  and  would  cost  a  lot  to  put 
right.  Judge  Cluer  upheld  that  view,  and  gave  a  verdict  for  the 
defendant  with  costs. 


NEW    PATENTS    APPLIED    FOR. 

(NOT    YET    PUBLISHED). 


1915. 


Ccn;piled  expressly  for  this  journal  by  Messrs.  \V.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and   Bradford,  to  whom  all  inquiries  should  be  addressed. 


27.    "  Electrolysis."     F.    W.   Gauntlett.     January  1st. 

55.  "  Apparatus  for  supplying  alternating  current  from  a  direct<urrent 
electric  battery."     E.  C.  Irving  &  S.  L.   Glenn.     January  1st. 

58.  "  Means  for  the  electrical  transmission  and  distant  control  of  move- 
ments, specially  applicable  to  systems  for  signalling  orders  and  the  like." 
E.  A.  Graium  &  \V.  J.  Rickets.  January  Ist.  (.\ddition  to  6,214/14.)  (Com- 
plete.) 

81.  "  Electric  couplings."     J.  S.   Hecht.     January  2nd. 

82.  "  Electric-current  modalators,  more  particularly  for  microphones,  electric 
vibrators,  and  the  like.    F.   Morano.     January  2nd.     (Complete.) 


Plctte,  Scheele  &  Co.,  Ltd.,  r.  Hudson,  Sheed  &  Towell,  Ltd. 
Is  the  City  of  London  Court,  on  Friday,  Messrs  Plntte,  Scheele  and 
Co  Ltd.,  electrical  accessories  manufacturers,  18-19,  Qaeenhithe, 
Bought  to  recover  £4  13s.  4d.  for  electrical  accessories  supplied  to 
Messrs.  Hudson,  Sheed  &  To  well,  Ltd.,  art  metal  workers,  9,  Newman 
Street,  Oxford  Street.  .,    .v  .    -.v      ..  .     j     4. 

Me  Peabce,  plaintiffs"  solicitor,  said  that  the  defendants 
admitted  owing  the  debt ;  but  they  would  not  pay  it  on  the  ground 
that  plaintiffs  were  alien  enemies.  Plaintiff  company  was  regis- 
terel  in  Eagland  and  carried  on  business  in  London.  That  was 
BufiBcient  to  enable  the  plaintiffs  to  recover. 

Defendants"  representative  told  the  Court  that  the  plaintiffs 
were  alien  enemies,  and  for  that  reason  they  did  not  want  to  pay 
the  money  to  anyone  who  was  fi  rhting  the  country. 

Judge  Rektoul  :  That  is  most  patriotic. 

Me.  Peaece  observed  that  the  money  would  be  paid  to  English- 
men. The  maj  )rity  of  the  shareholders  were  naturalised  English- 
men. 

Mb.  Jones,  plaintiffs"  sales  manager,  said  there  were  four  or  five 
shareholders.  The  plaintiffs  were  before  the  Court  in  August, 
when  the  Court  ordered  money  to  be  released  in  their  favour  in 
other  litigation. 

Defendants'  representative  added  that  the  goods  were  supplied 
In  June  and  Julv.     At  Somerset  House  they  found  that  Alexander 
Plutte  and  his  wife  held  £4,76.')  shares  and  F.  Plutte  held  £845. 
Both  the  Pluttes  had  gone  to  Germany  to  fight  England. 

Mb.  Jones  said  that  E.  Plutte  had  left  the  country,  but  F.  Plutte, 
the  founder  of  the  company,  was  a  naturalised  British  subject  and 
was  in  London. 

Judge  Rentoul  :  Naturalised  ! 

Me.  Peaece  said  that  the  plaintiffs  would  undertake  not  to  part 
with  the  money  to  Germans. 

Defendants'  representative  said  that  the  two  Germans  who  had 
flsd  the  country  were  both  directors  of  the  company  as  well  as 
shareholders. 

Judge  Restoul  :  They  will  do  no  harm  now  that  they  are  away. 

Defendants'  representative  :  But  they  remain  shareholders. 

Judge  Renioul  :  His  Majesty  has  a  first  cousin,  and  we  do  not 
know  how  things  are  mixed  up.  There  must  be  judgment  for  the 
plaintiffs  with  costs. 


A  Motoe-Cyclist's  Claim. 
Intimation  has  been  made  in  the  Court  of  Session  of  the  settle- 
ment of  the  action  by  a  Glasgow  manufacturer,  against  the  British 
Thomson-Houston  Co.,  Ltd,  Glasgow,  and  the  District  Committee 
of  the  Middle  Ward  of  Lanarkshire,  for  £500.  Pursuer,  while 
riding  a  motor-cycle,  ran  into  a  heap  of  road  metal  and  tar- 
macadam  and  sustained  serious  injuries.  The  British  Thomson- 
Houston  Co.,  Ltd.,  were  laying  a  tramway  in  the  neighbourhood. 
Pursuer  has  accepted  a  tender  of  £300  and  expenses. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  anv  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messus.  W.  p.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool    and   Bradford,    price,    post  free,   9d.    (in   stamps). 


1813. 

21,445.  Safety  .Apparatus  for  Electric  Lighting  Installations.  Soc.  Anon, 
des  Automobiles  and  Cycles  Peugeot.     September  23rd.      (December  17th,  1913.) 

23,514.  **  .Ahead  "  or  "  Astern  "  Indicator  for  Marine  Engines.  C.  Eding- 
ton.     .April    17th.  1914.     (April   17th,  1914.) 

23,897.  Hoi  Plates  and  the  like  Electrical  Heating  Devices.  G.  Cooper. 
October  22nd. 

24.163.  .Alighting  Indicators  for  Flvinc-boats  or  other  Aerul  Crait. 
N.   P.   Billing.     October   24th. 

25,720.    Telephone  Systems.     M.  Suwa.     November  10th. 

28,746.  Terminal  Pieces  and  Contacts  for  Electric  Circuit  Interrupters. 
F.  B.  Holt.     December  r2th.     (June  5th,  1914.) 

28,839.  Hioii-frequency  Electric  Current  Generators.  P.  O.  Pedersen. 
December  13th.     (December  19th,  1912.) 

28.854.    Electric  Conduit  Fittings.     R.  W.  Perry.     December  15th. 

28,935.  Electric  Glow  Lamps  and  Methods  of  Manufacturing  same.  C.  O. 
Bastian.     December    15th. 

28,939.  Apparatus  for  Perforating  Tape  for  the  Automatic  Transmission 
Of  Telegraph  Signals  and  for  other  like  purposes.  Eastern  Telegraph  Co., 
A.   Fraser,   &   K.   L.   Wood.      December   15th. 

29,260.  Electrically-insulated  Fishjoinis  for  Railway  Rails.  W.  R.  Sykes. 
Interlocking  Signal  Co.  &  G.   H.  Sykes.     December  18th. 


1914. 

341.  Reversible  Electric  Motors.  G.  W.  Warnholz,  F.  M.  Spencer,  & 
\V.  J.  Wigmore.     Jan.  6th. 

557.  Electric  Terminals.  Western  Electric  Co.  (F.  T.  Woodward,  acting 
for    Western    Electric    Co.).      January    8th. 

3.587.  Indicating-appliances  for  Electric-measuring  Insiruuenis.  L.  C. 
Benton.     February  11th. 

5,360.     Electrical  Switches.     B.  O.  Horton.     March  2nd. 

8.042.  Vapour  Electric  Devices.  British  Thomson-Houston  Co.  (General 
Electric  Co.).     March    30th. 

9,104.    Magnetos  for  Motor-cycles.    A.  Garelli.    April  9th. 

10.841.     Mining  Bells.     W.  A.  Heyes  &  L.  O.   Heyes.     May  2nd. 

10,898.  Electric  Sale  Apparatus.  L.  J.  J.  \'an  der  Hoorn  &  S.  Wouda. 
May  2nd. 

11,214.  Manufacture  of  Illuminating  Glass.  G.  A.  Mackbeth.  May  6th. 
(May   9th,  1913.) 

11.491.    Signal  Systems.    F.  H.  Webster.     May  9th. 

11,996.  Electrically-heated  Boiling-plates  and  the  like.  G.  Pate  &  A.  R. 
Wood.     May  15th. 

13,605.    Spark  Plugs.     S.  C.  Stockdale.    June  4th. 

17  597  Packing  Envelopes  and  Cases  for  Electric  Batteries  and  Cells. 
G    F.  Hitzelberger  &   New  British   Ever-Ready  Co.     July  24th. 

18,244.    Storage-battery  Puies.     M.  KrokaveU.    August  1st. 

18  258       DVNAMO-ELECTRIC    MACHINES    HAVING    RoTARV    FlELD    M.AGNBtS.      W.     P. 

Thompson.      (Aktiebolaget   Ljungstroms   Angturbin.)     August  7th. 
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The  strongest  impression  brought  away  by  one  visitor  to 
the  discussion  on  "  Cab-Signalling  "  at  the  Institution  of 
Mechanical  Engineers  on  the  l.sth  of  last  month,  was 
regret  at  what  seemed  to  be  the  missing  of  a  great  oppor- 
tunity in  what  is,  undoubtedly,  a  crisis  in  the  agitation  for 
the  provision  of  this  method  of  signalling  as  an  additional 
safeguard  to  railway  operation  ;  and  candour  forces  the  con- 
fession that  this  regret  is  justified  by  a  perusal  of  the 
discussion  as  it  appears  in  the  pages  of  the  Journal. 

It  is  well  known  that  the  Board  of  Trade  Inspectors 
recently  recommended  the  Board  of  Trade  to  call  upon  the 
railway  companies  to  carry  ont  experiments  with  different 
systems  of  cab-signalling  and  automatic  control,  with  a  view 
to  the  selection  of  some  such  method  suitable  for  universal 
adoption,  and  they  added  that  they  held  "  that  some  sys- 
tem of  this  description  should  be  generally  adopted  in  the 
future."  It  is  also  an  open  secret  that  a  Committee  is 
now  considering  the  question  of  cab-signalling,  together 
with  other  matters  relating  to  railway  operation. 

This  being  the  case,  it  might  have  been  thought  that 
the  opportunity  provided  by  the  Institution  of  Mechanical 
Engineers  would  have  been  seized  upon  to  thrash  out  the 
requirements  of  such  systems.  Five  papers  were  pre- 
sented, which  were  divided  by  one  of  the  speakers  into 
three  divisions— two  dealing  with  the  subject  theoretically, 
two  dealing  with  practical  systems,  and  one  outside  the 
scope  of  cib-signalling  proper.  Leaving  the  last  paper 
out  of  account,  the  two  theoretical  papers  may  be  dismissed 
by  saying  that  they  put  forward  nothing  that  was  new  or 
useful,  and  that  they  smelled  more  of  the  lamp  than  the 
footplate. 

The  papers  described  as  practical  dealt  with  two  well- 
known  systems— practically  the  only  two  designs  which 
have  any  chance  of  adoptiun  in  this  country— the  differences 
between  whicVi  are  such  as  to  indicate  clearly  two  distinct 
schools.  Moreover,  this  was  the  first  occasion  on  which 
they  had  been  put  forward  for  consideration  together.  In 
the  cne  sjstem  the  designers  seem  to  say  ;  We  will  advise 
the  driver  of  the  position  of  the  distant  signal  aa  he 
approaches  it,  and,  further,  if  the  signal  is  "on"  we  will 
apply  the  brake,  to  a  certain  extent,  for  him  :  we  will  not 
give  him  any  further  information  whilst  he  is  passing  for- 
ward under  the  control  of  signals,  and  we  will  leave  him 
in  complete  control  of  the  indicitions  he  receives  and  of 
the  brake  after  its  automatic  application.  In  the  other 
system  the  designer  seems  to  say  :  I  will  provide  an  auto- 
matic indication  at  some  point  before  the  driver  reaches  the 
distant  signal,  so  that  the  driver  may  have  his  attention 
drawn  to  the  fact  that  he  is  passing  into  a  eignal-controUed 
area,  and  give  him  an  opportunity  to  look  specially  for  the 
line  signal  if  the  conditions  are  such  as  to  obscure  it ;  at 
the  distant  I  will  further  advise  him  of  the  positions  (col- 
lectively) of  the  "stop"  signals,  and  if  they  are  "off,"  and 
their  position  is  at  a  diverging  junction,  I  will  advise 
him  which  road,  at  the  junction,  is  prepared.  1  will 
further  arrange  to  keep  control  of  the  train  throogh- 
out  the  signal-controlled  area,  so  that  he  shall  not 
be  compelled  to  rely  only  upon  his  visign  for  further  neces- 
sary indications  after  passing  the  distant.  The  apparatus 
shall  be  capable  of  giving  a  "  line  clear  "  indication  between 
the    distant  and  the  home  (combined   with  route  indica- 
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tions),  and  emergency  "  danger  "  indications  at  that  point  and 
at  all  the  "stop"  signals.  The  apparatus  shall  show  a 
danger  indication-  when  the  engine  is  standing  at  a  "  stop  " 
signal  at  danger  and  will  be  capable  of  receiving  an  "  off  " 
or  a  "  calling-on  "  signal,  as  the  case  may  be,  at  the  home 
signal,  and  the  latter  indication  shall  continue  to  show  its 
cautionary  character  after  passing  the  home  and  up  to  the 
advance.  Both  the  "  off '"  and  "  calling-on  "  indications 
at  the  home  will  be  combined  with  the  appropriate  route 
indications  at  a  diverging  junction.  Lastly,  I  will  give  an 
"  off  "  indication  at  the  advance,  and  this  indication  shall  be 
independent  of  any  indications  given  behind  the  home 
signal.  In  the  indications  thus  provided  for  there  is  not  more 
than  is  now  provided  by  accurate  interpretation  of  the  line 
signals. 

Such,  roughly,  is  a  comparison  of  the  results  apparently 
aimed  at  under  the  two  schools  of  thought,  and  which 
might  have  been  expected  to  furnish  the  basis  of  a 
useful  and  instructive  discussion  which  would  have  given 
a  much  needed  lead  to  the  Committee  considering  the  sub- 
ject with  a  view  to  legislation,  or  the  issue  of  directive 
orders  to  the  railway  companies.  Notwithstanding  the 
memorandum  to  which  reference  has  already  been  made,  it 
is  not  likely  that  the  Board  of  Trade  will  endorse  the 
"  selecting  of  some  such  method  suitable  for  universal 
adoption."  It  is  not  likely  that  a  selection  of  any  system 
will  be  made.  That  would  be  for  the  Government  to  depart 
from  all  tradition,  and  English  Governments  are  largely 
guided  by  precedent.  To  select  a  system  for  "  universal 
adoption "  is  to  discount  all  future  invention,  and  the 
Government  has  wisely,  in  the  past,  left  railways  free  to 
use  whatever  apparatus  they  please  provided  that  they  achieve 
the  results  demanded.  This  is  shown  conclusively  by  the 
many  types  of  block  telegraph  apparatus  in  use.  But  a 
Government  can  say  what  results  must  be  obtained  ;  how 
the  results  are  obtamed  is  not  material  except  to  those  who 
have  to  produce  them.  It  was  the  opportunity  to  give  the 
Government  the  considered  reasonings  of  those  who  favoured 
one  set  of  results  or  the  other  which  was  missed  during  the 
discussion. 

Instead  of  a  useful  diecassion  on  lines  such  as  are  here 
suggested,  one  found  that  individualism  and  the  desire  to 
score  were  rampant,  and  for  the  most  part,  the  remarks  made 
seemed  to  have  no  reference  whatever  to  the  effects  desired 
for  the  guidance  of  the  man  on  the  footplate.  Instead, 
there  was  a  good  deal  of  "fencing,"  a  good  deal  of  hesi- 
tation and  a  good  deal  of  what  is  too  difficult  to  describe 
in  writing.  One  gentleman,  whilst  avowing  himself  an 
advocate  of  cab-signalling,  was  chiefly  concerned  to  find 
objections  to  it.  Another  gentleman  had  been  until  recently 
of  the  opinion  that  only  one  system — the  Great  Western — 
was  worth  looking  at,  but  whilst  he  now  seemed  deeply 
impressed  with  an  inductive  signalling  method,  his  remarks 
did  not  disclose  any  whole-hearted  belief  in  its  entire 
effectiveness,  and  he  went  on  to  suggest  that  the  present 
outdoor  visual  signals,  "  the  very  first  thing  devised,"  were 
really  the  best.  Another  thought  the  driver  might  be 
tempted  improperly  to  use  a  switch,  and  on  that  point  the 
author  of  one  of  the  papers  agreed  with  him,  forgetting, 
apparently,  that  the  same  thing  could  be  done  with  the 
apparatus  he  had  described.  The  question  was  asked  whether 
cab-signalling  enabled  trains  to  run  to  time  in  foggy  weather 
(in  a  discu-sion  dealing  with  safety  of  running).  One  of 
the  authors  described  the  "astonishment"  at  Paddington 
when  several  trains  arrived  to  time  during  a  fog,  after  the 
apparatus  had  been  installed  (the  installation  covered  a 
distance  of  about  30  miles.)  Another  gentleman  was 
anxious  to  tell  the  meeting  that  the  railway  with  which  he 
was  connected  was  experimenting  with  audible  cab-signals, 
and  had  actually  been  able  to— dispense  with  a  battery  on 
the  engine. 

And  so  the  discussion  went  on.  Visual  signals  were  in- 
almissible,  because  they  took  the  attention  of  the  driver  off 
the  line,  which  might  be  encumbered  with  platelayers' 
trolleys,  cattle  and  other  wild  fowl  which  are  so  plainly 
visible  to  a  driver  at  night  time  :    cab-signalling  would  not 

prevent  mistakes  by  signalmen  :    with  the system  the 

driver  was  not  told  that  the  signal  was  at  danger  when  it 
was  at  "  all  right."  Consider  the  criticism  and  answer  in 
connection  with  the  Great  Western  Co.'s  system  :— "  .  .  .  . 


he  noticed  from  the  description  of  the  apparatus  that  the 
signal  was  held  up  at  '  line  clear '  by  the  local  battery 
situated  on  the  engine.  When  the  engine  passed  over  the 
ramp,  the  circuit  was  broken  and  the  signal  drojjped  to 
danger.  If  the  ramp  were  energised  it  picked  up  another 
current  and  received  the  '  line  clear  '  signal  again.  It  would 
be  seen  that  the  armature  must  be  rather  light,  otherwise  a 
very  big  batteryiwas  required  or  the  armature  would  drop  off 
through  the  shaking  of  the  train.  He  concluded  that  the 
construction  was  of  a  rather  light  character.  If  that  was  so, 
the  parts  might  stick  either  through  corrosion  or  the  presence 
of  oil,  or  something  similar.  In  that  case,  the  switch 
would  not  give  the  danger  signal.  Another  point  was  that, 
although  brass  pegs  were  probably  provided  to  hold  the 
armature  off,  there  was  such  a  thing  as  residual 
magnetism,  and  that  might  hold  it  up."  (The  italics 
are  ours.)  This  is  a  criticism  made  after  eight 
or  nine  years'  use.  The  answer  to  this  criticism  is  short. 
"  .  .  .  had  referred  to  the  power  of  the  accumulator  on 
the  engine  to  lift  the  heavy  armature.  It  was  a  4-volt 
accumulator,  and  it  would  be  seen  from  Plate  1  that  the 
armature  was,  at  any  rate,  robust  enough  to  do  its  work." 
And,  after  all,  the  armature  is  replaced  by  hand. 

Much  more  of  the  same  character  might  be  brought 
forward  to  show  in  what  way  so  important  a  privilege  as 
that  given  by  the  Institution  of  Mechanical  Engineers  for 
the  discussion  of  a  "  live "  subject  has  been  misused,  but 
enough  is  as  good  as  more.  Will  any  other  institution 
provide  a  similar  opportunity  where  the  essentials  may  be 
thrashed  out  ? 


Lead. 


The  lead  market  has  had  a  more  sub- 
dued appearance  during  the  last  week  or  so 
owing  to  a  certain  extent  to  the  lessened  activity  of  buying 
on  behalf  of  Russia,  but  also  in  some  degree  to  a  more 
accommodating  attitude  on  the  part  of  the  larger  producers 
in  the  United  States.  There  is  not  the  smallest  doubt  that 
the  publication  of  the  official  returns  of  United  States 
output  took  the  market  across  the  Atlantic  completely  by 
surprise,  showing  as  they  did  an  increase  of  about  100,000 
tons  in  1914  compared  with  1913.  Noihing  like  this  had 
been  expected  by  even  the  most  bsarishly-inclined  people,  and 
the  issuing  of  the  figures  gave  an  almost  immediate  stimulus 
to  the  selling  movement.  Prices  have  not  really  weakened 
very  much,  but  the  tone  has  suffered  to  a  minor  extent. 
The  future  depends  to  an  unusual  degree  upon  the  attitude 
to  be  taken  up  and  maintained  by  the  Americans. 

If  production  in  the  United  States  is  to  be  kept  up  to 
anything  like  the  recent  level,  then  certainly  for  a  pretty 
long  time  to  come  the  trade  can  do  without  the  Mexican 
supply,  the  cutting  off  of  which  owing  to  revolution  upon 
revolution  has  from  time  to  time  given  rise  to  the  greatest 
anxiety.  Under  all  the  conditions  ruling  now  it  is  at  least 
probable  that  we  shall  continue  to  receive  a  fairly  liberal 
quantum  of  lead  from  the'  United  States,  while  according  to 
the  indications  we  should  be  receiving  more  and  more  metal 
from  Australia  as  the  months  roll  by.  Things  at  Broken  Hill 
should  tend  to  settle  down  by  degrees,  and  the  necessity  of 
keeping  labour  employed  carmot  bs  overlooked.  As  it  is, 
we  can  do  without  any  lead  from  Mexico  for  the  present, 
any  deficiency  being  made  up  fully  from  other  quarters. 

An  encouraging  feature  is  the  way  in  which  demands 
have  been  kept  up  in  spite  of  the  war.  A  good  deal  of 
metal  is  naturally  demanded  for  war  purposes,  but  apart 
from  this  there  is  a  steady  demand  from  all  branches 
of  the  consuming  trades,  and  this  shows  no  sign  of 
relaxing.  Indeed,  the  makers  of  oxide  and  carbonate  have 
of  late  been  talking  in  quite  encouraging  fashion  of  the  rate 
at  which  they  were  meeting  with  inquiries,  and  these  look 
like  going  on. 

The  activity  in  the  shipbuilding  yards  is  a  highly  im- 
portant consideration  in  this  respect,  and  the  possibilities 
are  worth  considering.  The  consensus  of  opinion  regarding 
the  outlook  is  that  there  will  not  be  any  great  alteration 
in  current  prices.  These  are  quite  high  enough  at  present 
to  encourage  producers  to  keep  a  full  working  staff  busy, 
while,  on  the  other  hand,  lead,  compared  with  some  other 
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of  tbe  commercial  metals,  appears  to  stand  at  a  compara- 
tively att' active  level. 

The  following  statistics  are  interesting  at  this  juncture, 
showing  as  they  do  the  imports  of  lead  into  the  United 
Kingdom  over  a  series  of  years  :  — 

IDIO  218,936  tons. 

1911   213,704      „ 

1912  205,375      „ 


19U5   229,641  tons. 

1906  208  253    '  „ 

1907   204,695       „ 

1908  237,508      „ 

1909  207,660      „ 


1913  204,136 

1914   224,191 


Preferential 
Terms. 


Mr.  H.  Fabaday  Proctor's  state- 
ment regarding  the  use  of  arc  lamps  for 
photo-printing,  published  in  our  last  issue, 
and  Mr.  Frank  Broadbent's  comment  thereon  in  our 
"  Correspondence  "  columns  to-day,  both  toucli  upon  a  very 
interesting  question,  but  both  are  open  to  criticism.  In  the 
first  place,  Mr.  Proctor  deals  with  the  legality  of  charging 
for  this  class  of  lighting  as  if  it  were  power.  But  we  submit 
that  the  question  of  legality  does  not  come  in  at  all.  8o 
long  as  the  same  terms  are  offered  to  all  consumers  of  the 
same  class,  no  illegal  preference  is  given.  Even  if  ekc- 
tricity  for  photo-printing  were  sold  at  lighting  rates,  it  would 
not  follow  in  the  least  that  luminous  radiators  would  have  to 
be  classed  as  lighting  also. 

Again,  Mr.  Broadbent  considers  it  to  be  generally  under- 
stood that  "  electricity  used  for  trade  purposes,"  and  not  for 
illumination,  should  get  preferential  treatment.  But  no  con- 
sumer, of  whatever  class,  should  get  preferential  treatment. 
Special  rates  may  properly  be  given  for  specified  classes  of 
use — but  not  preferential  rates. 

Mr.  Proctor  says  that  the  ultimate  purpose  for  which 
energy  is  used  must  be  taken  into  coneideration ;  Mr. 
Broadbent  traverses  this  statement,  and  in  his  last 
paragraph  gets  very  near  to  the  true  root  of  the  matter — 
namely,  the  fact  that  the  whole  thing  depends  upon  whether 
the  demand  occurs  during  the  "  peak-load "  psriod  or  not. 
Nothing  else  matters. 

Whether  the  electrical  energy  is  used  for  lighting,  heat- 
ing, motive  power,  photo-printing,  charging  batteries,  or 
driving  motor-generators  is  absolutely  no  concern  of  the 
supply  engineer's  ;  all  that  he  need  consider  is  whether  the 
demand  under  consideration  necessitates,  or  is  likely  to 
necessitate,  an  addition  to  his  capital  costs  by  increasing 
the  maximum  load  upon  his  plant,  and  he  should  regulate 
his  charges  accordingly.  ( I  ranted  that  it  is  impossible  in 
practice  to  carry  out  this  principle  absolutely — just  as  it 
is  impossible  to  achieve  perfection  in  any  pursuit  whatever 
— the  aim  of  the  supply  engineer  is  to  approach  the  ideal 
as  closely  as  is  commercially  and  practically  feasible. 

Some  day  the  peak  will  become  of  relatively  little  import- 
ance— progress  is  constantly  tending  in  that  direction,  with 
the  increased  efficiency  of  lighting  appliances  and  the  multi- 
plication of  off-peak  demands  ;  and  when  that  day  comes 
an  all-round  flat  rate  will  be  in  order.     May  it  be  soon  ! 


Russia  and 
German  Firms. 


The  question  whether  Russia  can 
dispense  with  the  assistance  of  foreign 
firms  is  engaging  the  attention  of  the 
leading  newspapers  in  Petrograd,  with  special  reference  to 
German  optical  glasses,  aniline  dyes,  and  electrical  engineer- 
ing work.  According  to  a  communication  obviously  made 
by  a  (lerman  to  a  Frankfort  newspaper,  electrical  engineer- 
ing was  introduced  into  Russia  by  Teutonic  firms,  akhough 
the  part  played  by  Belgium  and  one  United  States  company 
is  naturally  overlooked.  But  when  the  correspondent 
asserts  that  the   Russian  authorities  have  closed  the  elec- 

•  tricity  supply  works  in  Petrograd,  Moscow  and  Warsaw, 
and  that  these  cities  are  almost  enshrouded  in  darkness,  he 
is  certainly  taxing  the  credulity  of  his  readers,  cp]iecially 
as  the  Swiss  Ambassador  had  no  such  complaint 
to  make  when  having  an  interview,  almost  simultaneously 
with  the  date  of  the  communication,  with  the  Russian 
Minister  for  Foreign  Affairs  in  connection  with  the  exten- 
sive Swiss  holding  of  capital  in  the  Russian  I'jiectric  Light- 
ing Co.  of  188(;,  which  owns  the  leading  supply  works  in 
the  three  cities  concerned.       Not  only  so,  but  the  general 

[interests  of  the  three  towns  would  be  opposed  to  the  closing 


of  the  stations,  which  are  merely  to  be,  or  have  been,  placed 
under  compulsory  administration,  as  in  the  case  i  f  the 
German  electrical  manufacturing  works,  unless  the  docu- 
ments to  be  produced  by  the  Swiss  Minister  prove  conclu- 
sively that  the  majority  control  of  the  capital  in  question 
is  now  held  by  Swiss  financiers  and  French  capitalistB,  the 
latter  of  whom  are  said  to  have  acquired  their  interests  from 
German  holders  some  time  ago.  The  correspondent  of 
the  Frankfort  newspaper  proceeds  to  quote  a  Petrograd 
professor  as  having  declared  that  the  electrical  manufac- 
tures now  procured  from  Sweden  by  Russia  are  not  of 
Swedish  origin,  but  of  German  construction,  and 
that  their  purchase  consequently  only  serves  to  enrich  the 
enemy  which  has  hitherto  exported  to  Russia  electrical 
manufactures  of  the  value  of  £2,000,000  per  annum,  and 
has  received  from  Russia  a  further  sum  of  £3,000,000  per 
annum  as  the  earnings  of  supply  works  in  Russia.  The 
first- mentioned  amount  may  be  correct,  but  the  latter  appears 
to  be  an  exaggeration,  unless  it  also  includes  the  income 
derived  likewise  by  Belgian  and  French  interests,  and  the 
earnings. of  the  Teutonic  manufacturing  companies  in 
Russia.  At  any  rate,  the  fact  that  the  Russians  are  dis- 
cussing the  situation  so  as  to  become,  if  possible,  indepen- 
dent of  Germany  in  the  future,  affords  confirmation  of  our 
recent  remarks  on  the  subject,  and  it  should  assist  in  the 
development  of  business  relations  between  Russia  and  her 
Allies. 


A   RECENTLY    issued     report    by    Sir 

Syndication      pfancis  Oppenheimer,  H.M.  Commercial 

Metliods  in       .,.,..  ^f,  ^  .  ,  - 

Germany.       Attache  in  dermany,  contams  a  store  of 

information  relative  to  the  organisaton 
and  methods  adopted  by  German  manufacturers  in  their 
quest  for  world  trade.  A  study  of  this  report,  to  which  we 
shall  refer  more  fully  in  a  later  issue,  will  indicate  which  of 
these  methods  might  be  emulated  generally  and,  in  particular, 
turned  to  advantage  in  our  own  electrical  trade. 

A  striking  picture  is  drawn  of  the  height  to  wh'ch  con- 
centration of  interests  has  attained.  Not  merely  do  we  find 
a  combination  of  manufacturers  of  certain  finished  articles 
gathering  into  the  fold  all  the  concerns  who  supply  them 
with  their  partly-finished  or  raw  products,  but  we  also  find 
producers  of  raw  materials  acquiring  the  factories  which 
utilise  them.  It  is  admitted  that  the  control  of  production 
and  sales  by  this  syndication  method  has  prospered  more  in 
connection  with  unfinished  products  than  in  connection 
with  finished  products.  Sir  Francis  Oppenheimer  suggests 
that  such  elaborate  concentration  as  obtains  in  Germany 
could  not  succeed  save  under  a  system  of  tariff  protection 
for  the  home  market.  Surely,  however,  a  sofficient 
measure  of  success  has  attended  various  combines—  e.g., 
salt,  soap  and  chemicals  — to  warrant  our  engineering 
trades  in  trying  more  co-operative  methods.  In  Germany 
syndication  "has  made  the  home  trade  predominantly  kicrative  ; 
it  is  true  that  the  resultant  over-production  has  forced  the 
finding  of  export  outlets  even  at  poorly  remunerative 
prices  ;  but  the  fact  remains  that  a  big  export  trade  has 
been  secured.  Without  syndication  it  is  doubtful  whether 
preferential  export  rates  could  have  been  obtained  from 
railways  and  shipping  companies,  and  whtther  fuppoit  for 
commerce  could  have  been  enlisted  so  freely  from  di(  lomalic 
and  financial  circles.  Sir  F.  Oppenheimer  mentions  that  a 
big  Rheniah-Wcstphalian  combination  came  to  the  as-istance 
of  the  actual  banks  to  which  it  had  originally  owed  its  own 
phenomenal  rise.  Such  intimate  relationship  between 
manufacturers  nnd  financiers  seems  very  far  from  fruition  in 
this  country. 

Granted  that  there  are  various  lines  of  electrical  manu- 
facture which  can  be  profitably  extended  here  now  that 
Germany  is  otherwise  occupied,  little  advnntBge  will  be 
gained  by  individual  Britis-h  concerns  spending  money  on 
investigation,  perhaps  laying  down  fresh  plant,  and  then 
engaging  in  as  much  price-cutting  amorgft  ihemscives  as 
used  to  take  plme  between  the  nations.  But  if  a  joint 
investigation  could  be  carried  out,  existing  fillintr  orghiiisa- 
tions  utilised  co  operatively,  and  the  resulting  orders  allotted, 
according  to  their  nature.  U)  those  manufacturers  best  laid 
out  for  executing  them,  then  the  venture  would  stand  sn 
excellent  chance  of  developing  profitably  and  permanently. 


lOJ 
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LABOUR   PROBLEMS:    PAST,  PRESENT  AND 
FUTURE. 


As  we  have  already  stated  ia  soaie  of  our  comments  on  in- 
dustrial questions  as  affented  by  the  state  of  war,  what  we 
are  accustomed  tj  describe  as  Labour  Problems  are  being 
considered  in  an  entirely  different  atmosphere — indeed,  some 
of  them  are  problems  no  longer,  they  have  automatically 
solved  themselves  under  the  stress  of  circumstances, "  and  in 
presence  of  a  noble  spirit  of  patriotism.  In  all  likelihood 
some  of  the  old  controversies  and  differences  which,  but  a 
short  time  ago,  loomed  so  largely  in  the  industrial  outlook, 
and  seemed  to  employer  and  to  social  reformer  alike  matters 
of  prime  concern.  Will  not  be  reproduced,  at  any  rate  in 
the  near  future  and  under  similar  conditions.  Politicians 
all  would  be  well  advised  to  adopt  the  advice  given  to  the 
Liberal  Paity  by  Lord  Rosebery  in  a  famous  Chesterfield 
speech,  and  start  again  as  far  as  practicable  with  a  "  clean 
slate."  We  are  far  from  suggesting  that  all  the  old  grievances 
are  going  to  be  swept  away  by  this  terrible  war,  but  we  do 
suggest  that  they  may  be  relegated  to  a  position  of  minor 
importance  in  presence  of  the  subjects  of  far  greater 
national  consequence  which  must  inevitably  occupy  all  of 
our  minds  U>t  many  years  to  come,  and  that  they  will  come 
nearer  to  a  common-interest  basis  of  settlement  in  presence 
of  the  more  sympathetic  and  united  spirit  which  is  fairly 
generally  prevalent  in  these  days. 

While  it  is  perfectly  trje,  however,  that  some  matters  are 
In  a  state  of  suspense,  and  will  remain  so,  it  must  also  be 
recognised  that  the  war  has  itself,  by  its  simultaneous 
demands  upon  Labour,  calling  men  to  arms,  and  upon 
industry,  clamouriog  for  material  of  a  1  kinds  from 
thousands  of  factories,  brought  certain  problems  of  the 
familiar  class  very  urgently  before  our  minds,  and  has 
created  a  number  of  new  ones  of  an  engrossing  character. 
The  best  illustration  of  this  is  to  be  found  in  the  most 
interesting  report  which  was  recently  issued  by  the  Depart- 
mental Committee  which,  at  the  instigation  of  the  Local 
Government  Board,  investigated  the  new  and  unprecedented 
question  of  what  employment  could  be  found  for  the  Belgian 
refugees  who  had  sought  shelter  in  these  islands.  All  the 
civilised  world  was  placed  under  an  everlasting  debt  of  grati- 
tude to  our  Belgian  Allies  for  their  heroic  defence  of  their 
country  in  presence  of  overwhelming  and  barbarous  forces. 
All  that  has  been  done,  and  all  the  gifts  that  have  poured 
in,  could  not  adequately  meet  the  necessities  of  their  terrible 
condition.  To  find  money,  food  and  shelter  his  occasioned 
much  difficulty,  calling  for  scheming  and  contriving,  but 
all  of  this  has  been  done  in  a  large-hearted  way,  and, 
we  believe,  to  the  best  of  oar  ability,  without  infringing 
any  of  our  formerly  accepted  internal  policies.  It  is 
when  we  get  down  to  the  problem  of  giving  employment 
to  our  distressed  Allies  that  we  are  perhaps  likely  to 
encounter  the  greater  difficulty,  for  the  permanent  interests 
of  the  workers  of  the  United  Kingdom  must  not  be 
adversely  affected  by  the  measures  taken  to  cope  with  a 
particular  and  temporary  emergency.  The  State  has  called 
workers  to  the  Colours,  employers  have  made  either  them 
or  their  families  generous  allowances,  other  employes  are 
required  to  take  their  places.  Under  what  conditions  and 
at  what  wage  shall  Belgian  refugees  be  permitted  to  take 
these  situations  i'  Everybody  will  agree  that  it  is  a  thing 
not  to  be  thouorht  of  that  workers  now  with  the  forces 
shall  find  when  they  return  to  resume  their  avocations  that 
wages  have  b^en  reduced  or  the  conditions  worsened,  or  that 
their  places  at  the  bench  and  so  forth  have  been  filled  by 
others  not  of  British  nationality.  With  this  necessity  for 
affording  Protection  to  British  Labour  prominently  in  view 
the  Departmental  Committee  has  considered  the  whole 
question  of  Belgian  employment.  Happily  at  the  present 
time  there  is  such  a  feverish  activity  at  the  majority 
of  the  factories  that  there  should  be  little  difficulty  in 
absorbing  all  suitable  classes  of  Belgian  Labour 
available  at  the  same  rates  of  pay  as  British  workers 
are  receiving.  It  may  happen  at  a  later  stage,  when  we 
lay  ourselves  out  to  deal  with  the  requirements  of  specialised 
industries  established  to  supersede  German  imports,  that 
other  considerations  on  this  skilled  labour  question  will 
have  to  enter   into  our   deliberations,   but  now  we  have 


to  deal  with  immediate  needs  and  with  immediately 
ava'lable  Allied  labour.  We  believe  that  wherever  Belgians 
have  been  at  work  in  Eoglish  factories  latterly,  the  same 
spirit  of  sympathy  and  co-operation  observed  in  Flanders 
has  been  present — each  Euglishman  recognises  that  he 
owes  to  some  extent  the  present  security  of  his  own  family 
and  home  to  the  kith  and  kin  of  those  beside  whom  he 
works.  Under  such  circumstances  the  British  workman 
shows  that  at  heart  he  is  not  such  a  bad  fellow,  and  no 
one  desires  that  old  industrial  disputes  shall  be  reopened, 
if  they  can  be  avoided,  because  of  the  conditions  consequent 
upon  the  present  emergency. 

As  the  President  of  the  Local  Government  Board  has 
appointed  a  Commission  to  put  into  execution  the  recom- 
mendations of  the  Departmental  Committee,  some  reference 
to  those  recommendations  is  called  for.  It  goes  without 
saying  that  no  fit  and  unmarried  Belgian  between  the  ages  of 
18  and  30  should  be  given  employment,  their  Government 
having  expressed  the  desire  that  they  should  render  military 
service.     The  Committee  lays  down  two  main  principles  : — 

(1)  That  no  Belgian  labour  should  be  employed  until 
every  reasonable  effort  had  been  made  to  find  British  labour 
through  the  agency  of  the  Labour  Exchanges. 

(2)  That  no  Belgian  should  be  employed  at  rates  of 
wages  lower,  or  on  conditions  less  favourable,  than  those 
generally  observed  in  the  district. 

The  refugees  have  been  c'assified  in  three  main  groups 
as  to  their  occupations,  the  first  comprising  workers 
qualified  to  fill  vacancies  in  industries  in  which  a  shortage 
of  British  labour  exists,  such  as  armament  workers,  glass- 
blowers,  miners,  motor  mechanics,  &c.  It  is  believe! 
thit  the  majority  of  those  in  this  group  have  already 
found  employment,  or  will  find  little  difficulty  ia 
so  doiog.  For  professional  men,  clerks,  musicians, 
lawyers,  &c.,  there  are  no  openings,  though  for  tillers  of  the 
soil  and  other  workers  in  agriculture  opportunities  will  be 
numerous  in  the  coming  months.  In  the  case  of  qualified 
workers  for  whom  there  is  no  employment  offering,  it  is 
proposed  that  they  shall  make  clothes,  furniture,  and  house- 
hold goods  to  take  back  to  Belgium  when  the  invader  has 
effectively  been  driven  out  and  the  land  is  at  rest  again. 
The  Committee  expresses  the  fear  that  in  some  instances 
refugees  have  been  employed  on  unsatisfactory  terms  and 
conditions,  which  circumstance  is  not  calculated  to  engender 
good  relations  with  Trade  Unions  which  have  subscribed 
towards  the  Belgian  relief  measures.  It  is  proposed  that 
in  all  Government  contracts  it  shall  be  made  a  condition 
that  Belgian  labour  shall  only  be  employed  through  the 
Labour  Exchanges,  and  that  a  like  principle  shall  be  followed 
b  )th  by  the  railways  and  mining  authorities  of  the  United 
Kingdom. 

Further,  Government  Inspectors  are  to  impress  upon 
employers  the  fact  that  the  employment  of  Belgian  refugees 
at  rates  of  wages  and  under  conditions  other  than  those  pre- 
vailing for  British  labour,  is  contrary  to  the  Committee's 
regulations. 

We  believe  that  the  Committee  has  handled  a  matter  of 
great  difficulty  with  considerable  ability,  showing  full 
sympathy  for  our  distressed  Allies,  and  appropriate  foresight 
in  regard  to  British  interests. 

From  various  sources  we  learn  of  the  shortage  of  general 
labour.  The  congestion  at  the  docks  in  London  is  in  part  due 
to  this  circumstance,  but  early  relief  is  very  necessary,  and  it 
is  a  pity  that  we  cannot  commandeer  the  services  of  the 
loafer,  carrying  into  practice  the  healthy  principle  that 
if  a  man  will  not  labour,  neither  shall  he  eat — or  drink. 
It  is  also  deplorable  that  the  Port  of  London  Authority 
should  have  such  poor  facilities  for  transferring  labour  from 
point  to  point  as  it  becomes  available. 

In  the  matter  of  skilled  labour,  however,  the  difficulty 
is  far  greater,  and  the  necessities  of  the  situation  in 
engineering  works  engaged  upon  Government  orders  hare, 
according  to  an  article  by  the  Times  Sheffield  correspondent, 
led  the  Ama'gamated  Society  of  Engineers,  "  perhaps  the 
most  exclusive  among  Trade  Unions,"  to  "  relax  its 
guard  and  permit  untrained,  or  partially  untrained,  labour 
to  be  employed  upon  semi-skilled  work."  The  writer  states 
that  "  of  17,500  Trade  Unionists  engaged  in  the  construc- 
tion of  steam  engines,  there  are  at  present  only  10  drawing 
out-of-work  pay."    We  read  in  another  contemporary  that 
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an  official  report  shows  that  employment  could  be  found 
for  over  15,000  workers  of  various  grades  in  the  engineering 
industry  of  the  country.  It  is  most  gratifying  to  read  of 
the  co-operative  spirit  that  prevails  between  the  A.S.E. 
and  the  Federation  of  Engineering  Trades  Employers  in 
face  of  our  common  danger,  and  if  in  more  peaceful  times 
they  can  only  be  brought  to  regard  labour  disaffection  as  an 
enemy  common  to  both  sides,  which  should  be  tackled  in  a 
reasonable  spirit,  the  hopes  for  the  future  of  engineering 
industry  and  employment  may  be  allowed  to  run  high.  Con- 
ferences have  been  held  between  the  A.S.E.  and  the 
Employers'  Federation,  under  which  the  agreement  between 
them  relating  to  unskilled  labour  shall  be  waived,  in  order  to 
assist  in  the  speedy  execution  of  Government  contracts  for 
war  material.  The  men  have  stipulated  that  several 
conditions  shall  attach  to  the  use  of  unskilled  labour  for 
semi-skilled  work,  and  they  demand  that  wages  proportionate 
to  the  work  shall  be  paid,  and  that  the  arrangement  shall 
end  when  the  pressure  ceases,  their  intention  being  to  adopt 
every  means  in  their  power  to  preserve  the  proviLce  of  the 
skilled  man.  "We  believe  that  the  reasonableness  of  these 
stipulations  will  be  conceded  by  the  employer?,  and  though 
perhaps  the  spirit  of  the  old  Trade  Union  Adam  seems  to 
show  itself  just  a  little  bit,  this  is  no  more  than  is  to  be 
expected.  Nobody  will  desire  labour,  especially  skilled  labour, 
which  is  rendering  such  magnificent  service  to  the  country  at 
this  time  of  crisis,  to  be  placed  at  a  disadvantage  after  the  war. 
But  if  there  is  partly  skilled  labour  available,  it  would 
appear  ridiculous  for  requirements  to  be  delayed  because 
Unionists,  in  the  interests  of  their  cotifreres,  imposed  anti- 
national  restrictions. 

We  cannot  but  deplore  the  trouble  that  has  broken  out 
among  the  miners  of  West  Yorkshire  at  a  time  when  their 
number  is  seriomly  depleted  by  the  war,  and  when  the 
textile  factories  are  utilisiog  fuel  and  power  practically 
continuously.  The  peacemakers  are  at  work,  and  we  wish 
them  speedy  success.  Without  attempting  to  enter  into  the 
details  of  this  latest  development  of  minimum-wage  con- 
troversy, we  hope  that  both  sides  will  fully  recognise  that 
the  times  are  not  normal,  and  that  national  needs  demand 
concessions  or  compromise,  so  that  peace  at  home  may 
remain  unbroken,  allowing  everybody  to  continue  to  help 
the  Allies  in  their  struggle  with  the  enemy. 

The  whole  question  of  labour  will  probably  take  on  an 
altogether  new  aspect  after  the  war  is  finished.  In  some 
respects  the  position  of  Labour  may  be  strengthened,  but  we 
believe  also  that  lessons  have  been  learned  by  the  rank-and- 
file.  We  do  not  want  "cheap"  labour  in  England,  but 
somehow  the  cost  of  production  has  got  to  be  lessened 
in  respect  of  many  manufactures  by  the  time  when 
German  competition  resumes.  In  absence  of  informa- 
tion as  to  when  that  may  be  ;  not  knowing  how  many 
more  men  may  yet  have  to  be  called  away  from  their 
accustomed  occupations  ;  with  some  uncertainty  as  to 
the  outlook  for  industry  and  trade,  and  with  an  almost 
certain  depletion  of  the  resources  of  skilled  labour  now  in 
uniform,  one  can  only  hint  at  the  prospect  of  the  approach 
of  new  problems  of  labour  in  place  of  the  old. 


RUSSIAN  ELECTRICAL  AFFAIRS  :    GERMAN 
INFLUENCE     IN     THE    PAST. 


We  learn  from  a  Petrograd  paper  that  at  a  recent  meeting 

of  electrical  engineers  held  in  the  Electrotechnical  Institute 

of  Alexander  III,  a  discussion  took  place  in   the  course  of 

which  M.  Dmitrieff  gpoke  at  length  on   the  foreign  element 

in  Russia's  electrical  industries.      He  said  that  Russia  had 

'-       a  total  of  137  central  stations.      Of  these  SO  belonged  to 

';i       municipalities  and  served  5,000,000  citizens,  and  57  were 

i'i.       concessions  and  served  0,488,000  citizens  ;  that  was  to  say, 

V       that  although  the  concession  stations  were  so  many  less  than 

'•        the  municipal  stations  they   served  twice    the   number  of 

»       citizens.     The  concessionaires  had  become  the  rulers  of  the 

,^       most  industrial  and  most  densely-populated  districts.      The 

'\       district  stations  in  Russia  controlled  great  industrial  areas. 

For  example,  the  1886   Electrical  Co.,  with  its  station   at 

Moscow,  controlled  the  Uogorod  industrial  region  ;  with  its 


Petrograd  station  it  controlled  the  Petrograd  district,  and 
with  the  Lodz  station  the  town  of  Lodz.  The  speaker 
pointed  out  the  industrial,  economic,  and  even  politics  1 
dangers  of  such  control,  and  advocated  co-optration  as  the 
proper  basis  for  such  enterprises,  particulaily  on  behalf  of 
the  groups  of  small  capitalists  who  cannot  afford  to  install 
independent  plants  for  their  separate  use. 

M.  A.  A.  Kuznetzjff,  referring  to  the  importation  of  elec- 
trical materials  from  abroad,  said  that  for  some  weeks  after 
the  outbreak  of  the  war  there  was  a  great  shortage  of  small 
electrical  goods,  whilst  large  goods  could  not  be  bad  at  all. 
•Stations  the  construction  of  which  had  been  begun  remained 
without  machines.  Only  a  few  parts  were  to  be  had  ;  the 
remainder  were  to  be  found  somewhere,  say  Nnrnberg,  &c. 
All  had  become  dearer  in  price.  It  had  become  neces- 
sary to  apply  to  England  and  Hweden  for  what  must  be  had. 
It  appeared  that  Sweden,  taking  advantage  of  the  products 
of  German  industry,  had  established,  after  two  months  of 
the  war,  a  large  electrotechnical  industry.  On  a  detailed 
and  a  careful  examination  of  the  goods  imported  from 
Sweden,  judged  by  their  type  and  construction,  they  are  all 
from  Germany,  only  without  German  marks.  Thus,  com- 
plained the  speaker,  "  we  are  supporting  Germany  with  our 
money."  Two-thirds  or  three-quarters  of  the  total  impor- 
tations must  be  ascribed  to  Germany. 

All  imported  goods  may  be  divided  into  three  groups  : — 
(1)  Goods  the  importation  of  which  fluctuates  for  various 
reasons,  e.g.,  wire.  (2)  Goods  that  have  to  stand  a  fair 
protective  duty,  or  that  are  protected  by  the  telegraphs  or 
telephones  :  the  importation  of  such  goods  into  Russia  is 
small.  (3)  Goods  the  importation  of  which  into  Russia  is 
continuously  growing,  e.g.,  electric  lamps. 

In  the  main,  the  production  of  electrical  goods  has  been 
concentrated  in  large  specialised  factories.  These  are  the 
following  :  The  Russian  General  Electiical  Co.,  original 
capital  12,000,000  roubles  ;  the  Russian  Electrical  Factories 
Co.,  Siemens  &  Halske,  5,G00,0(»0  roubles  ;  Russian- 
Siemens-Schuckert,  15,000,000  roubles  -.  the  United  Cable 
Factories,  6,000,000  roubles  ;  the  Siemens  Polish  Factories, 
1,000,000  roubles  ;  the  Volta  Co.,  1,050,000  roubles. 

Respecting  the  Tudor  and  the  Dynamo  Companies,  reliable 
particulars  of  their  original  capital  are  not  available.  The 
Russian  A.E.G.  is  no  more  than  a  branch  of  the  corres- 
ponding house  in  Berlin.  The  chief  office  is  in  Petrograd, 
and  ths  factories  are  in  Riga.  There  are  branches  all  over 
Russia ;  but  they  are  governed  by  orders  from  Berlin. 
The  chief  shareholders  in  this  company  are  Germans  as  can 
be  seen  from  the  minutes  of  the  general  meeting  of  share- 
holders held  on  May  7th-20th,  H)U.  This  showed  that 
the  largest  were  the  Allgemeine  ElectricitUts  (ieselischaft, 
the  Bank  fiir  Handel  und  Industrie,  and  representatives  of 


various  other  Berlin  banking  houses, 


The  speaker  proceeded  to  show  by  specific  references  that 
Siemens&  Halske  and  the  Siemens-Schuckert  Companies  like- 
wise derived  all  their  financial  and  controlling  strength  from 
Germany.  After  these  detailed  references  to  the  principal 
Russian  electrical  concerns,  he  went  on  to  say  that  tbe 
measures  to  be  taken  in  the  struggle  with  the  (Icrmans 
were  as  follows:  — (1)  To  cease  giving  concessions  to 
foreigners  in  Russia  ;  (2)  orders  by  the  Government  and 
public  associations  should  be  executed  in  Russia  by  Russian 
workmen  and  with  Russian  material— it  is  well  known  that  in 
Russia  the  machines  are  only  assembled  ;  (3)  the  imjwsi- 
tion  of  sufficiently  high  Customs  dues;  (1)  the  gratting 
of  credit  by  the  Russian  Imperial  Bank  to  electrical  con- 
cerns;  (5)  restriction  of  patent  rights  held  by  (German 
subjects  in  Russia.  The  speaker  concluded  with  these 
words: — "Our  electrical  power  is  abundant.  irp  have 
served  German  capital  long  enough.  \Vi  must  not'-  serve 
oursilres." 

M.  P.  M.  Avaieff  having  spoken  in  a  similar  way, 
observed  that  the  following  electrochemical  and  metallur- 
gical products  were  made  in  Russia  in  1913.  Electrolytic 
copper,  1,300,000  poods,  value  18,200,000  roubles  :  olectro- 
steel,  250,000  poods,  value  (;25,o00  roubles ;  aluminium, 
.s0,000  poods,  value  1,600,000  roubles  ;  chlorate  of  potash, 
160,000  poods,  value  l,200,00o  roubles;  nitric  acid, 
8,500,000  poods,  value  6,000,000  roubles  :  calcium  carbide, 
'.10,000  poods,  value  100,000  roubles ;  electric  accumu- 
lators, 210,000  poods,  value  1,700,000  roubles.    The  capital 
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invested  ia  the  electrochemical  indu3try  yields  up  to  100 
per  cent,  net  profit.  Unfortunately,  it  is  nearly  all  foreign 
— German. 

From  the  discussion  that  followed,  it  would  seem  that 
■the  capital  in  Russia  in  the  savings  banks,  and  what  is  used 
in  the  organisation  of  small  credits,  is  practically  all  under 
the  control  of  banks  that  receive  their  orders  from  Germany. 
Hitherto  it  has  been  impossible  for  an  independent  electrical 
industry  to  grow  up  in  Russia,  for  the  Germans  used  large 
capital  in  order  to  smiff  out  any  such  efforts .' 


ELECTRIC    LIGHTING     AUTHORITIES    AND 
THE    LAW    OF    RATING. 


[from  our  legal  contributor.] 

Most  of  our  reaiers  will  have  received  ere  now  a  copy  of  a 
species  of  summons  requiring  such  of  them  as  be  ratepayers 
to  supply  certain  particulars  to  the  overseers  of  the  poor. 
This  is  "a  document  which  is  served  upon  metropolitan 
ratepayers  once  in  every  live  years,  and  it  is  one  which  should 
receive  very  careful  attention. 

To  ascertain  the  rateable  value  of  an  ordinary  dwelling- 
house  is  a  comparatively  simple  matter.  The  overseers  in 
one  of  the  metropolitan  boroughs  make  the  following 
statement  : — 

"  It  may  be  mentioned  for  your  information  that  the 
Council's  Valuation  Committee  are  required,  in  making  the 
New  Valuation  List,  to  fix  the  gross  value  of  all  properties  in 
the  borough  at  an  amount  corresponding  to  the  annual  rent 
which  the  tenant  might  reasonably  be  expected,  taking  one 
year  with  another,  to  pay  for  the  premises,  if  the  same  were 
"let  on  an  annual  tenancy,  and  the  landlord  undertook  to 
bear  the  cost  of  repairs." 

When,  however,  we  c^me  to  consider  a  highly  compli- 
cated piece  of  property  like  an  electric  lighting  undertaking, 
the  ascertainment  of  the  hypothetical  rent  is  by  no  means  a 
sioople  matter.  Those  who  pay  rates  may  be  prejudiced 
either  (1)  by  a  rise  ia  rates,  or  (2)  by  a  rise  in  rateable  value. 
As  the  corporate  boJy  has  no  say  in  the  election  of  guardians 
who  control  the  rates,  its  one  means  of  protecting  itself 
against  anything  in  the  nature  of  extortion  is  to  prevent 
an  exaggerated  valuation.  In  these  circumstances,  it  may 
be  found  useful  if  we  discuss  some  of  the  principles  upon 
which  the  property  of  electric  lighting  companies  is  rated, 
with  a  view  to  enabling  interested  persons  to  ascertain 
whether,  in  the  light  of  events  during  the  last  five  years, 
their  valuation  is  likely  to  go  up  or  down. 

The  law  of  rating  is  by  no  means  simple.  Th's  is  partly 
due  to  the  fact  that  Parliament  does  not  define  rateable 
value,  and  has  never  attempted  to  do  so.  All  the  Legislature 
has  ever  done  is  to  prescilbe  the  means  by  which  rateable 
value  may  be  estimated.  Seeing  that  the  last  Act  dealing 
with  the  subject  was  passed  so  long  ago  as  18G2,  it  is  not 
surprising  that  it  contains  no  reference  to  electricity  or 
electric  lighting  undertakings. 

We  must,  indeed,  go  back  to  first  principles  in  order  to 
ascertain  the  law  of  rating.  The  Parochial  Assessments 
Act,  1836,  provides  that  a  rate  must  be  "  made  upon  an 
estimate  of  the  net  annual  value  of  the  several  heredita- 
ments rated  thereunto  ;  that  is  to  say,  of  the  rent  at  which 
the  same  might  reasonably  be  expected  to  let  from  year  to 
year,  free  of  all  usual  tenants'  rates  and  taxes  ...  if 
any,  and  deducting  therefrom  the  probable  average  annual 
cost  of  the  repairs,  insurance  and  other  expenses,  if  any, 
necessary  to  maintain  them  in  a  state  to  command  such  rent." 

As  such  a  person  as  an  actual  "  tenant  "  of  an  electric 
lighting  undertaking  is  a  creature  unknown,  it  has  long  been 
the  practice,  in  rating  gas  companies  and  similar  under- 
takings, to  have  regard  to  the  profits  which  such  a  concern 
would  bring  in.  Three  leading  principles  of  law  are  as 
follows  :  — 

(a)  In  valuing  the  works,  pipes,  &c,  of  an  electric 
lighting  company  for  the  purposes  of  rating,  the  profits 
earned  by  the  company  are  taken  into  account. 

{b)  The  exercise  of  the  right  to  lay  down  wires  and  send 
electricity  through  them,  amounts  to  an  occupation  in  law, 
so  as  to  be  rateable. 


((•)  If  the  electric  lighting  works  belong  to  a  municipal 
corporation  or  other  local  authority,  that  body  is  rateable, 
although  the  profits  earned  are  devoted  to  public  purposes. 

Let  us  now  examine  the  method  by  which  the  rating 
authorities  endeavour  to  ascertain  the  hypothetical  rent. 

The  first  step  is  to  ascertain  the  net  receipts.  This 
is  done  by  taking  the  receipts  of  the  company  from  every 
source,  and  subtracting  therefrom  the  ordinary  working 
expenses  (other  than  the  cost  of  repairs,  insurance,  etc., 
which  come  in  later  on).  Having  ascertained  the  net 
receipts,  it  is  '  necessary  to  inquire  how  much  of  them  a 
tenant  will  be  willing  to  pay  as  rent  to  a  hypothetical  land- 
lord. He  would  not,  of  course,  pay  the  whole  receipts  as 
rent,  as  he  would  not  then  have  any  incentive  to  embark 
on  the  undertaking.  There  must  be  a  deduction  for 
"  tenant's  profit,"  sometimes  called  "  tenant's  share."  It  is 
worked  out  as  a  percentage  on  the  tenant's  capital.  The 
tenant's  capital  is  the  value  of  his  loose  stock-in-trade,  and 
a  sufBcient  capital  sum  to  enable  him  to  provide  for  working 
expenses.  It  would  not,  of  course,  include  the  value  of  the 
boilers,  engines,  dynamos  or  other  fixed  machinery  at  the 
central  station,  but  it  would  include  the  meters  on  con- 
sumers' premises,  and  all  the  loose  tools,  &c.  A  percentage 
is  then  taken  on  the  tenant's  capital,  and  considerable  diffi- 
culty is  often  experienced  in  deciding  what  this  should  be. 
At  the  London  Quarter  Sessions  the  usual  practice  in  rating 
the  property  of  a  gas  company  is  to  take  5  per  cent,  for 
interest,  10  per  cent,  for  trade  profits,  and  2i  per  cent,  for 
risks  and  casualties,  making  17^  per  cent,  in  all. 

Having  deducted  the  tenant's  profit,  we  arrive  at  the 
gross  value  of  the  undertaking.  Acjording  to  the  rule  laid 
down  in  the  Statute  (supra),  the  cost  of  repairs,  renewals 
and  insurance  sufficient  to  maintain  the  hereditament  in  a 
state  to  command  the  rent  must  be  deducted  from  this, 
inasmuch  as  these  charges  fall  on  the  hypothetical  landlord. 
Making  a  final  reduction  of  the  rates,  which  the  tenant  has 
to  pay,  we  arrive  at  the  rateable  value  of  the  whole 
undertaking. 

The  above  principles  of  rating  can  be  best  understood  by 
looking  at  the  following  figures,  which  were  given  by  Mr. 
Harold  Eve  in  the  course  of  the  case  of  Charing  Cross 
Electricity  Supply  Co.,  Ltd.,  v.  Lambeth  and  Westminster 
Assessment  Committee  in  I'JOG  :  — 

ASCEETAINMENT   OF  RATEABLE  VALUE. 

Gross  receipts  £125,194 

Working  expenses 50,281 

Net  receipts £74,913 

Tenants'  share,  17^  per  cent,  on  £51,000...  8,925 

Gross  value,  plus  rates        £65,988 

Repairs  and  renewals  27,341 

Rateable  value,  plus  rates £38,647 

Rates,  at  7a.  in  the  £  10,020 

R  iteable  value  of  whole  undertaking     ...        £28,627 
In  London,  as  the  rates  are  only  revised  once  in  five  years, 
it  is  necessary  to  consider  what  year  is  to  be  looked  at  for 
the  purposes  of  rating. 

In  Charing  Cross,  City  and  West  End  Electricity  Supply 
Co.,  Ltd.,  r.  City  of  London  Union  (1906,  Konstam  31), 
the  company  appealed  against  a  valuation  made  in  1905. 
The  question  arose  as  to  what  year  was  to  be  considered. 
The  company  published  their  accounts  yearly — not  half- 
yearly.  It  was  held  that  the  case  must  proceed  on  the  basis 
of  the  company's  accounts  for  the  year  1904,  but  counsel  for 
the  Union  were  to  be  allowed  to  put  questions  as  to  the 
general  working  of  the  company  in  1905.  The  Deputy- 
Chairman  of  the  Quarter  Sessions  said  : — "  Sir  E.  Boyle 
(counsel  for  the  Union)  must  refer  only  to  the  general  results 
of  1905,  and  not  to  the  precise  figures.  An  electric  supply 
undertaking  is  not  like  an  ordinary  business ;  some  other 
light  may  spring  up  immediately  and  take  the  place  of 
electric  light." 

Hitherto  we  have  proceeded  upon  the  assumption  that  the 
entire  undertaking  of  the  company  is  situated  in  one  parish 
or  rating  area.  In  such  a  ca?e  there  is  no  necessity  to  con- 
sider whether  the  profits,  upon  which  the  rateable  value  is 
founded,  are  earned  at  the  generating  station  or  at  the  pre- 
mises of  the  various  consumers.  But  where,  as  nearly 
always  happens,  the  undertaking  is  distributed  over  many 
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parishes,  difficult  questions  arise.  For  instance,  the  gene- 
rating station,  which  is  only  indirectly  productive,  may  be 
in  one  parish,  while  the  directly  productive  part  of  the 
works  may  be  distributed  over  the  company's  whole  area. 
How  are  the  profits  to  be  apportioned  ?  The  difficulty  is 
got  over  by  considering  the  claims  of  all  the  different  rating 
areas  together. 

In  dealing  with  this  question,  rating  authorities  have 
recognised  the  fact  that  the  undertaking  of  a  gas  or  a  water 
company  is  very  similar  to  that  of  an  electric  lighting  com- 
pany. The  principle  adopted  in  the  case  of  a  water  com- 
pany was  laid  down  in  1847  in  the  case  of  R.  v.  Over- 
seers of  Mile  End  OJd  Town,  18i7,  10  Q.B.,  208.  There 
the  works  of  a  water  company  extended  into  several  parishes. 
The  rateable  value  for  the  purposes  of  poor  rate,  of  the 
entire  works,  was  £30,800.  The  rateable  value  of  the 
reservoirs,  buildings,  &c.,  valued  as  land  and  buildings 
deriving  value  from  their  capacity  of  being  applied 
to  the  objects  of  a  water  company,  was  £0,500.  It  was 
held  that  the  rateable  value  ought  to  be  apportioned  among 
the  several  parishes  in  the  following  manner  : — "  The 
rateable  value  of  the  reservoirs,  buildings,  &c.,  valued  as 
above,  to  be  first  deducted  from  the  total  rateable  value, 
and  distributed  among  the  parishes  in  which  this  portion 
of  the  works  was  situate,  according  to  the  extent  of  such 
works  in  each  parish  ;  and  the  residue  of  the  rateable  value 
to  be  apportioned  among  the  parishes  containing  the  service 
pipes,  in  the  ratio  of  the  net  profits  produced  in  each  of  those 
parishes."  (To  be  concluded.) 


THE    N.S.W.    GOVERNMENT    POWER 
STATION. 


A  recent  issue  of  the  Commonivealtli  Engineer  contained  a 
description  of  the  new  White  Bay  traction  power  station  of 
the  N.S.W.  Government  Railways  and  Tramways  Depaitnient 
at  Bahnain.  The  first  section  of  this  station  is  nearly  com- 
plete and  three  7,500  kw.  turbine  units  will  shortly  be  avail- 
able to  supplement  the  tramway  service. 

The  station  is  close  to  White  and  Eozelle  Bays,  giving  an 
almost  unlimited  supply  of  circulating  water;  it  is  convenient 
to  overseas  wharfage  and  to  railway  and  tramway  connections. 
The  complete  block  of  buildings  to  be  erected  will  be  465  ft. 
long  by  242  ft.  wide,  and  will  accommwlate  ten  tuj'bo-altcr- 
nators,  eight  for  normal  use,  one  under  repair,  and  one  stand- 
by.    At   present  only   half-   the   station  has  been    erectetl,    to 


The'  boiler  house — which  will  be  divided  into  sections  when 
complete — contains  three  tioors,  i.e.,  ash  basement,  firing  floor, 
economiser  and  fan  floor,  and  coal  bunkers  are  provided  over 
each  firing  aisle  giving  approximately  1,000  tons  of  coal  per 
unit,  or  about  eight  days'  supply.  Fuel  is  brought  in  on  two 
elevated  railway  tracks,  equipped  with  electric  capstans,  and 
the  ti-ucks.  after  emptying  into  hoppers,  run  down  a  decline 
and  up  a  short  incline  where  they  sti'ike  spring  buffers,  cau.s- 
ing  a  rebound  which  is  sufficient  to  send  them  over  automatic 
points  on  to  an  empty  truck  siding. 

.\  fuel  hopper,  bucket  elevator  and  belt  conveyor  (-50  tons 
per  hour)  i.s  provided  to  each  unit;  a  Denison  coal  weigher 
is  provided  to  each  boiler,  and  the  ashes  from  the  latter  are 
collected  and  discharged  into  a  40-tcin  tank  over  the  railway, 
by  means  of  a  pneumatic  suction  ash  plant.  The  boilers,  each 
of  27,000  lb.  evaporation,  nonnal  rating,  and  40,000  lb.  under 
forced  rating,  supply  steam  at  IS*)  lb.  pressure,  200°  P.  super- 
heat. Inclined  chain-grate  stokers,  speciaUy  designed  for 
burning  coals  which  are  low  in  volatile  hydrocarbons,  are 
fitted.  A  288-tube  Green  economiser  is  provided  to  each  boiler 
and  one  Prat  ejector  type  chimney  to  each  pair  of  boilejs. 
The  boUer,  coal,  ash  and  draught  plants  were  all  suppUed  by 
JMessrs.  Babcock  &  Wilcox,  Ltd. 

A  narrow  bay  between  the  boiler  house  and  engine  room 
forms  the  pump  room,  containing  a  360-gallon  per  minute 
service  feed  pump  for  each  unit,  of  the  Mather  &  Piatt  six- 
stage  centrifugal  type;  an  emergency  steam-turbine  driven 
two-stage  pump  by  Messrs.  Mather  &  Piatt  is  also  provided, 
together  with  Venturi  meters  in  the  pump  deliveries  and  Pre- 
cision meters  in  the  air-pump  discharges  to  the  hot  wells. 

Three  Willans-Dick  Kerr  7,500  kw.  turbo-alternators  have 
been  ordered  for  the  plant,  one,  however,  owing  to  the  condi- 
tions at  the  time,  being  installed  in  the  Ultimo  power  hoii.se ; 
a  fom-th  7, .300  kw.  turbine  set  was  obtained  from  the  General 
Electric  Co.,  U.S.A.,  owing  to  unsettled  labour  conditions  in 
Great  Britain. 

The  Willan.s  turbines  are  of  the  disc  and  drum  type  with  a 
guarantee<l  steam  consumption  of  13.9  lb.  jier  kw.  hour,  full 
load,  vacuum  28.3  in.  The  speed  is  7.50  r.ji.m.  The  American 
turbine  is  a  six-stage  horizontal  Curtis  plant,  running  at 
1,-50(3  r.p.m. 

The  generators  supply  three-phase  current  at  6,600  volts.  25 
cycles;  the  Dick  Kerr  machines  are  ventilated  by  independent 
30-H.P.  fans,  and  the  American  machine  has  ventilating  fans 
attached  to  the  rotor;  a  125-volt  exciter  is  coupled  to  each 
alternator. 

Messrs.  Willans  supplied  their  own  surface  condensing 
plants,  W'hile  Messrs.  W.  H.  .\llen  &  Son  supplied  the  plant 
for  the  American  turbine.  The  circulating  water  is  drawn 
from  White  Bay  and  diseharge<l  into  Rozelle  Bay ;  two  con- 
crete ducts,  side  by  side,  connect  the  two  bays  passing  under 
the  turbine  house  from  end  to  end.  Settling  chambers  and 
revolving  screens  are  provide<l  in  the  ducts,  and  valves  at  the 
)X)wer  house  allow  the  direction  of  tlie  flow  in  the  ducts  to 
be  rever.sed  and  the  hot  discharge  to  kill  any  marine  growths. 

The  condenaMs  are  mounted  over  the  circulating  water 
ducts,  and  owing  to  the  syphon  action  between  the  inflowing 


Fio.  I.— Genebal  Arhangement,  White  Bay  Poweb  Station,  Balmain,  N.S.W. 


accommodate  four  7, .500  kw.  turbine  units  each  supplied  with 
steam  from  four  water-tube  boilers. 

The  four  batteries  of  boilers  comprising  the  first  installation 
are  arranged  on  cither  side  of  two  firing  aisles  at  right  angles 
to  the  engine  room  in  which  the  turbine  units  are  placed 
cross-wise,  in  pairs,  with  the  auxiliary  plant  between  them. 
Each  turbine,  with  its  boilers,  condenser,  auxiliary  plant  and 
switchgear,  forms  a  complete  power  unit  independent  of  the 
others. 


and  outflowing  ducts  below,  the  circulating  pump— having 
oiuv  startt>d  the  water  flow — has  merely  to  operate  against  the 
dilTerence  in  level  between  the  two  ducts.  Except  for  the 
OOil-volt  i).<'.  mottii-s  for  the  50-t<^)n  engine  room  crane,  the 
whole  of  the  auxihary  motors  are  of  the  three-phase  440-volt 
type,  mostly  open  s(iuirrel  cage  machines,  although  totally 
eiick>s<-d  and  pipe  ventilated  motors  are  used  in  exiwsed  situa- 
tions. The  II.T.  switchgear,  supplied  by  the  G.E.  Co.  (U.S.A.), 
is  situated  in  a  switch  house  .idjoining  the  engine  room. 
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The  main  oil  switches  are  all  of  the  motor  operated  type, 
while  the  auxiliary  circuits,  supplied  through  six  350  kw. 
Brush  transformers  are  controlled  by  solenoid  operated  switches. 
Current  limiting  reactances  are  provided  in  the  generator  cir- 
cuits, designed  to  give  a  6  per  cent,  drop  at  normal  load,  but 


In  conjunction  with  the  transformers  an  oil  circulating  system 
is  in  use  by  means  of  which  the  oil  can  be  passed  through  a 
filter  and  dryer  to  a  reservoir,  from  which  it  flows  back  by 
gravity  to  the  required  transformer. 
The   switchgear   is  operated    by   remote   control,    a   bench 


Fig.  2.— Sectional  Views  thbough  Boiler  House. 


capable  of  carrying  150  per  cent,  lead  continuously  with  a 
larger  drop. 

Aluminium  lightning  arresters  have  been  installed  on  each 
outgoing  feeder  with  a  view  to  surge  protection  from  this  end. 


board— for  the  generators— and  feeder  control  board  being 
located  centrally  on  the  switch  house  side  of  the  engine  room ; 
eight  sub-station  feeders  are  allotted  to  each  generator.  A 
complete  electric  signalling  system  with  illuminated  dials  is- 
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Fig.  3.— Diagbam  ok  Auxiliaby  Motob  Oibcuits  fob  Half  Station. 
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provided  between  the  control  room  and  operating  staff,  while 
telephones,  electric  clocks,  etc.,  are  also  installed. 

The  alternator  leads '  nin  through  fibre  ducts  underground 
to  the  switch  house  basement,  to  reactance  coils  giving  a  ti 
per  cent,  reactance  drop  at  normal  load;  the  leads  then  pass 
through  glazed  brick  chases  to  the  oil  switches.  A  ring  'bus 
system  has  been  adopted;  the  H.T.  leads  are  all  carried  in 
separate  chases  and  conduits,  the  chases  being  continued  on 
the  ceilings. 

A  complete  workshop  and  general  store,  offices  and  staff 
quarters,  equipped  with  shower  and  plunge  baths,  are  also 
features,  while  a  reserve  coal  storage  yard  vidth  crushing  and 
loading  facilities  is  provided  at  Leichhardt  to  safeguard  the 
operation  of  the  plant,  from  all  of  which  it  wiU  be  gathered 
that  the  Railways  Department  has  provided  for  a  modern 
installation. 


CORRESPONDENCE. 


Letteri  received  by  ut  after  5  P.M.  OK  Tuesday  cannot  appear  until 
the  follovnng  week.  Ckyrreipondents  ihould  forward  their  communi- 
catwns  at  the  earliest  possible  moiiieret.  No  letter  can  be  published 
unless  we  have  the  wnter't  name  and  address  in  our  possession. 


A.C.  T.  D.C.  for  Lighting. 

Referring  to  the  letter  in  your  issue  of  the  8th  inst.,  signed 
"  X-Gas,"  under  the  above  heading,  your  correspondent  can 
set  his  mind  at  rest  as  regards  the  suitability  of  low  periodicity 
alternating  current  for  lighting.  Current  at  40  cycles  is  used 
in  a  great  part  of  Cardift',  and  as  a  matter  of  fact  this  letter 
is  being  written  by  its  aid.  Quite  a  number  of  small  towns 
and  villages  in  South  Wales  ai'e  lit  by  current  at  2.5  cycles, 
sui^phed  by  the  South  Wales  Power  Co.,  and  my  own  house 
is  so  lit.  Personally,  I  have  not  experienced  the  least  incon- 
venience. 

More  than  this,  a  very  large  number  of  the  colUeriea  and 
works  are  being  supplied  by  the  South  Wales  Power  Co.,  and 
I  know  that  where  this  current  is  used  for  the  lighting  of 
machine  shops,  it  is  found  to  be  entirely  satisfactory.  Occa- 
sionally one  comes  across  a  metal-filament  lamp  with  rather 
loose  filaments,  and  these  vibrate  in  synchronism  to  the 
periodicity,  but  even  in  such  cases,  where  a  Holophane  or 
'other  shade  of  similar  type  is  used,  the  vibration  effect  is 
entirely  lost. 

Theodore  Stretton. 

Cardiff,  January   lith,  1915. 


Garage  Heating. 

With  reference  to  "Interested  Inquirer's"  letter  in  your 
issue  of  January  8th  re  above,  in  my  opinion  your  corres- 
pondent has  been  ill-advised  to  in.staU  a  radiator  of  the  red- 
hot  element  type.  While  it  is  true  that  the  nonnal  tempera- 
ture attained  by  these  elements  may  not  be  sufficient  to  ignite 
an  explosive  mixture  of  petrol  vaiwui-  and  air,  there  is  always 
present  in  a  garage  some  dust  in  the  form  of  iiarticles  of  lint, 
say  from  brushing  the  upholstery  down,  or  straw,  etc.,  which 
will  almost  assuredly  incandesce  in  contact  with  the  red-hot 
elements,  and  be  sufficient  to  ignite  the  mixture  or  petrol 
vapour. 

I  have  seen  a  motor-cycle  set  on  fire  by  a  smoker  drawing 
at  his  cigarette  when  the  carburettor  was  flooding,  the  incan- 
descence from  the  edges  of  the  paper  doing  the  trick. 

The  safest  possible  heater  to  use  is  the  electric  convector  or 
air  warmer.  Several  types  are  to  be  had  of  small  dimensions, 
notablv  the  circular  tube  type  with  perforated  case,  500  or 
1,000  watts. 

A  plug  should  not  be  fitted  on  the  heater,  or  if  one  is  fitted 
on  a  standard  it  should  be  fixed  up  so  that  it  cannot  be 
removed,  as  the  flaming  sometimes  caused  when  putting  the 
plug  on  might  be  fatal  to  spare  petrol,  not  to  speak  of  the  car. 

If  it  is  desired  only  to  keep  the  water  from  freezing,  one 
of  the  small  immersion  heaters  dropped  in  the  radiator  tank 
thR)Ugh  the  filler  cap  and  suspended  by  a  stop  of  wiine  kind 
to  prevent  its  total  immersion  over  the  terminals  is  a  good 
plan.  \n  ele<;tric  flat-iron  has  been  used  for  {his  purpose  by 
placing  it  against  the  bottom  face  of  the  car  radiator,  but  this 
is  not  fair  to  the  flat  iron. 

Chas.  H.  Arclier,  Mectrif  Heating  Specialut. 

King's  Norton,  January  lUh,   1915. 


Wireless  In  AVarfare. 

1  have  the  honour  to  inform  you  that  the  following  notice 
in  your  periodical  of  October  '2nd,  1914,  on  page  470,  has 
attracted  my  attention  :  — 

"  Wireless  in  Warfare. — It  is  suggested  that  the  German 
cruiser  Emden,  which  has  been  so  .successful  in  capturing 
British  ships  in  the  Bay  of  Bengal,  has  been  receinng  infor- 
mation regarding  the  movements  of  shipping  from  the  Tele- 
funken  stations  in  the  Dutch  East  Indies:  these  are.  of  coui-se. 
on  neutral  territory,  but  are  probably  worked  by  German 
officials." 


With  respect  to  this  notice  I  am  obliged  to  give  the  follow- 
ing rectification  :— The  wireless  stations  in  Netherlands  East- 
India  are  owned  by  the  Government  and  are  operated  by 
Netherlands  officials  only,  who  during  the  whole  war  time 
have  got  and  strictly  followed  the  most  positive  orders  with 
regard  to  maintaining  our  neutrahty.  No  German  or  any 
other  stranger  has  been  on  the  stations  or  is  allowed  even  to 
enter  the  grounds,  as  the  stations  are  under  constant  watch 
of  the  military  depai'tment.  Moreover,  I  am  able  to  contra- 
dict most  positively  that  the  German  cruiser  Emden  received 
any  telegrams  or  any  information  from  the  operators  regard- 
ing the  movements  of  shipping. 

1  should  esteem  it  a  favour  if  you  would  be  kind  enough  to 
publish  as  soon  as  possible  a  rectification  in  that  way. 

Batavia,  December  4th,  1915. 

G.  R.  C.  Plop, 

The  Chief  of  Oeiieral  Direction  of  Posts,  Telegraplii 
and  Telephonex  in  Netherlands,  India. 
[We  are  vei^  pleased  to  pubhsh  this  letter,  and  regret  that 
the   Dutch   stations   were   unjustly    accused  of    a   breach  of 
neutrahty.— Eds.  Elec.  Rev.] 


Wonderful  Accumulator  Cells. 

It  is  not  necessary  for  me  to  answer  Mr.  Fai-aday  Hawdon's 
questions,  because  he  answers  them  himself.  I  am  sorry  that 
he  cannot"  follow  the  inference  suggested  by  the  statement,'' 
"The  positive  plate  is  now  of  nornVal  size";  perhaps  others 
can.  1  am  quite  well  aware  of  the  behaviour  of  separators, 
made  of  unsuitable  celluloid,  in  storage  batteries,  both  large 
and  small.  Troubles  too  numerous  to  mention  were  experi- 
enced through  these  twenty  years  ago  in  large  61-plate  cells. 
One  large  firm  used  asbestos  cloth,  and  kaolin  separators  were 
u.sed  by  Niblett  &  Sutherland,  in  their  Umpire  cell ;  they  are 
still  used  for  small  ceUs  to-day  by  two  firms,  differing  only  in 
design.  Their  disadvantages,  under  certain  conditions,  are 
quite  obvious,  especially  when  packed  tightly  between  ,the 
plates,  and  very  little  room  left  for  acid. 

Corrugated  and  perforated  ebonite  separators  are  used  in 
manj'  first-class  small  batteries,  and  these  give  no  trouble; 
for  large  batteries  where  an  efficient  separator  is  required, 
nothing  beats  the  standard  wood  diaphragms,  properly  treated 
in  order  to  free  them  from  pyroligneous  acid,  and  vasculose, 
and  placed  mid-way  between  the  plates  so  as  to  allow  free 
access  of  acid,  and  to  permit  free  movement  of  the  iona, 
escaped  gas  and  perfect  diffusion. 

A.  W.  B. 

Newcastle-on-Tyne,  January  \6th,  1915. 


Salaries  of  Junior  Engineers. 

A  senior  assistant  of  ray  acquaintance  employed  in  a  neigh- 
boming  sub-station  of  3,000-Kw.  capacity  has  recently  been 
"on  the  carpet"  twice,  owing  to  trouble icaused  by  the  in- 
capabihty,  neghgence  and  lack  of  knowledge  on  the  part  of 
the  junior  assistant  under  him.  'llie  senior  had  long  service 
with  his  employers  and,  previous  to  the  trouble,  a  clean  sheet. 
The  junior,  on  joining  the  supply  company,  was  quite  "  raw  " 
in  regard  to  central  station  work  and  plant,  and,  moreover, 
too  young  to  undertake  the  respon.sible  duties  assigned  to  him. 
The  senior  has,  in  consequence  of  the  trouble,  been  reduced 
ill  status  and  position.  All  the  facts  are  known  to  the  em- 
ployers— they  holding  that,  no  matter  what  happens,  the 
senior  is  to  blame  and  the  junior  is  in  no  way  responsible  for 
any  mishap  due  to  his  actions.  Ilie  company  also  add  that, 
owing  to  the  shortage  of  unskilled  labour,  they  are  obliged 
to  taie  who  they  can  get. 

Ought  the  skilled  men  to  suffer  because  the  employers  are 
experimenting  with  un.skilled  labour?  If  this  is  the  general 
attitude  of  employers,  1  pity  those  having  raw  youths  under 
their  charge  during  the  present  crisis.  Mr.  Ebben's  remarks 
are  only  too  true.  Employers  can  afford  to  be  reasonable  with- 
<iut  being  half  as  hard  hit  by  present  conditions  as  are  the 
poor  devils  grinding  out  56  hours  a  week,  year  in  and  year 
out,  for  a  paltry  303.  or  so. 

J.  Kay. 

Manchester,  January  16th,  1915. 


Our  M  frieud,  Mr.  Ebben,  has  ngaJn  cropped  up  aiiJ, 
judging  from  the  tone  of  the  paragraph  last  but  one  in 
his  effusion  published  in  your  curreut  issue,  it  would  appear 
that  he  is  rapidly  qualifying  as  a  "Hyde  Park  Orator,'' 
and  I  wonder  that  he  wast<\s  his  time  in  the  «)mparatively 
tame  occupation  of  airing  his  and  a  few  of  his  colleagues' 
grievances  through   the  columns  of  your  valuable   journal. 

Of  course  it  is  adinltt<>d  that  in  a  ifcw  cases  shift  engineers 
and  otiier.s  are  badly  paid,  but  on  the  other  hand  it  must 
be  realised  that  the  smarter  of  these  men  are  qualifying  for 
l)ett«r  positions.  Tliose  with  brains  and  who  like  work  will, 
undoubtedly,  obtain  promotion  while  the  remainder  cannot 
exi)4>ct  high  wages  for  subordinate  positions.  Nowadays, 
central-station  work,  so  far  as  it  affects  shift  engineers, 
.switchboard  attendants  and  others,  is  largely  a  matter  of 
"Rule  of  thumb''  nieUio<l3  and  really  very  little  skill  is 
required,  all  processes,  from  stoking  the  boilers  to  regula- 
ting the  pressure,  being  caried  out  by  automatic  apparatus, 
and  the  real  work  devolves  upon  the  station  supenntendent 
and  his  assistants  who  are  responsible  for  the  efficient  work- 
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ing  of  this  ftutomatic  apparatua.  In  my  humble  opinion  the 
dav  of  the  ■' collar,  and  cult."  shilt  engineer  has  gone,  and 
I  Vould  infinitely  preier  to  have  the  services  of  a  good, 
steady  experienced  engine  driver  in  charge  of  bis  shift  rather 
than 'those  of  a  young  inexperienced  college  man  who,  when 
trouble  occurs,  has'  necessarily  to  rely  upon  the  above-men- 
tioned <lrivei-  to  put  .him  right.  When  things  are  going  well 
our  young  college-trained  gentleman  usually  spends  his  time  in 
playing  cards  with  his  switchboard  colleague  or  in  'some 
other  amusement,  while  the  driver  does  the  work. 

If  ilr.  Ehben  himself  is  a  shift  engineer  he  will  probably 
know  that  mv  judgment  is  correct,  but  as  he  has  always 
maintained  that  these  gentlemen  are  overworked  I  doubt 
whether  he  occupies  such  a  position,  as  if  so  he  could  scarcely 
find  time  to  adopt  the  role  of  a  "Trade  Union  Agitator"  lu 
addition  to  his  multifarious  duties.  I  should  strongly  advise 
hiin  to  form  his  Association  into  a  recognised  Trade  Union, 
when  in  addition  to  being  able  to  air  his  views  without 
restraint,  he,  as- Organisiiis:  Secretary,  would  have  a  very 
niucb   better  job 'than  he    i-   .  .i'   likely  to   get  in  a  supply 

undertaking"     ""  '  -r,  •        ^j 

Experienced. 

Preferential  Terms  for  Arc  Lights  fori  Photo  Printing. 

Referring  to  your  note  on  Mr.  H.  Faraday  Proctor's  letter 
ou  this  subject  on  page  86  of  the  current  issue,  one  is  a  little 
surprised  to  see  a  point  of  this  kind  raised,  because  it  appears 
to  be  generally  understood  that  electricity  used  for  trade  pur- 
poses, and  not  for  illumination,  should  get  preferential  treat- 
ment. On  several  installations  which  come  under  my  super- 
vision electricity  is  supplied  at  specialrates  not  only  for  the 
arc  lights  u.sed  for  photo-printing,  but  also  for  the  red  and 
yellow"  lamps  used  in  the  dark  rooms  for  delevoping.  In  both 
cases  the  lamps  are  used  for  trade  purposes,  and  not  lor 
illumination;  in  fact,  the  rooms  are  artificially  darkened  to 
keep  out  daylight  so  that  the  processes  may  be  carried  on 
during  dayhght  hours.  For  the  same  reason  that  this  class 
of  work  is  supplied  at  special  rat«s,  so  also  is  battery  charging 
when  carried  on  during  day  time,  although  the  stored  energy 
is  afterwards  used  solely  for  hghting  pm-poses ;  a  motor  gene- 
rator, however,  would  not  be  entitled  to  motor  rates  if  used 
for  hghting  purposes.  .  . 

Preferential  terms  are  given  not  because  the  electricity  is 
used  for  lighting,  or  power,  or  heating,  but  principally  because 
it  is  used  during  the  hours  of  daylight,  when  the  demand  for 
lighting  is  small 

London  E.G.,  January  15th,  1915. 

-         .  Franl:  Broadbent. 

I  notice  that  the  legal  correspondent  of  the  Municipal 
Journal,  in  the  issue  of  January  l-5th,  states  that  "he  is  un- 
able to  change  his  opinion,"  but  by  his  own  words  he  admits 
that  my  contention  is  right,  viz. :  "That  the  ultimate  purjwse 
■  for  which  electrical  energy  is  used  is  to  be  taken  into  consider- 
ation in  determining  w'hether  such  use  is  lighting.  ix)wer  or 
heating.  In  the  issue  referred  to  he  says :— "  But  in  law  and 
in  fact  such  undertakings  do  charge  according  to  whether  the 
energy  is  for  lighting  or  power.  .A  reference  to  the  analytical 
tables  in  the  "  Municipal  Year  Book  '  shows  this  beyond  dis- 
f)ute."  I  may  only  add  that  it  is  equally  beyond  dispute  that 
electrical  energy,  used  for  photo  printing  is  not  "  energy  for 
lighting,"  or 'to  employ  the  more  correct  term,  "for  illmnin- 
atton  purposes.'' 

H.  Faraday  Proctor, 

Huh.  Sec,  I.M.E.A. 
Bristol,  JanuaT]f  ISfd,  1915. 
[We  refer  to   this  matfer  "in "our.' leading,  colatans.— Eds. 

Elec.  Rev.] 


Advertising  and  Character. 

I  do  not  agre«  with  your  correspondent,  who  states  that 
"an  advertisement  does  or  should  reflect  the  character  of  the 
frnn  issuing  the  announcement.''  Very  artistic  and  clever 
advertisements  have  before  now  been  employed  to  advertise 
coinparatrvely  worthless  productions,  and  one  need  not  go  out- 
side the  confines  of  electricity  to  add  "notorious  swindles.'' 
On  the  other  hand,  I  -^  hold  that  advertisements  should  be 
designed  to  attract  the  character  of  the  individual  whose 
enquiries  are  solicited.  This  is  a  very  different  proposition, 
and -calls  for  a  recognition  of  the  diversity  factor  in  the  human 
rnind.  None  of  the  theories  put  forward  up  to  now  in  this 
correspondence  is  wholly  confirmed  by  my  experience  as  an 
advertiser.  While  each  of  the  suggestions  put  forward  may 
be  sound,  they  would,  in  my  opinion,  only  be  separately  efi'ec- 
tive,  and  in  a  limited  sense,  and  each  would  fail  by  repetition, 
yi'ere  I.  a  professional  advertiser,  I  should  deem  it  necessary  to 
appeal  in  turn  to  the  diverse  jjersonalities  w-e  know  to  exist; 
III  other  words,  to  "ring  the  changes."  One  only  needs  to 
peruse  your  correspondence  columns  on  this  subject  to  realise 
the  variety  of  taste  there  is  to  cater  for.  There  is  the  man 
vvith  aesthetic  taste  and  the  man  without;  there  is  the  man 
who  appreciates  detail  and  the  man  who,  having  no  time  for 
it,  turns  the  .page  over  quickly.  There  is  "  Consultant,"  who 
■objects  to  be  reminded  of  a  special  brand  of  whisky  dmiug 
his  comic  intervals,  and  his  antithesis  who  would  "welcome 
such  a  reminder  under  any  circumstances.  There  is  the  man 
(Mr.  E.  I.  HiU  reminds  us)  who  always  reads  his  technical 
journals  during  business  hours,  and  is  not  in  the  right  frame 


of  mind  to  be  amused,  and  there  are  the  men,  myself  in- 
cluded, who  never  read  those  journals  during  office  hoursj  and 
therefore  welcome  a  Httle  mental  relaxation  by  way  of  humour 
in  the  advertising  and  editorial  columns. 

Then  ther«  is  the  British  reader  in  the  Colonial  market  who 
plumps  for  British  solidarity ;  the  Canadian  in  the  same  mar- 
ket who  finds  British  metliods  leave  him  with  "cold  feet," 
and  who  searches  for  the  ktest  American  "stunt'' — and, 
finally,  a  large  community  who  object  to  advertisement  in  any 
and .  every  form.  Obviously  it  is  impossible  to  attract  every- 
body at  once,  so  again  I  say,  '"ring  the  changes.'' 

I  have  advertised  in  technical  journals  for  many  years  and 
with  varying  success,  and  it  may  interest  the  votaries  of  pub- 
licity t<;)  know  that  the  advertisement  to  which  "  Consultant" 
referred  in  his  "critique"  is  the  only  one  I  have  ever  caused 
to  be  inserted  which  has  brought  letters  of  congratulation  from 
all  dii'ections,  many  of  them  enclosing  valuable  and  lengthy 
enquiries.  Truly,  its  complete  success  was  marred  by  a  re- 
grettable oversight.  -  Owing  to  my  -enforced  absence  from  the 
office  when  giving  written  instructions,  I  completely  over- 
looked the  fact  that  our  mailing  list  includes  the  names  of  a 
lew  people  who  probably  do  not  read  the  Electrical  Review. 
Such  people  only  received  one-half  of  my  message,  and  the 
other  half  revealing  my  identity,  being  in  the  advertising 
columns  of  the  journal,  I  fully  reahse  that  it  must  have  been 
extremely  annoying  to  the  Electrical  Review  to  be  asked  for 
a  copy  or  to  be  bothered  in  any  way  in  connection  with  a 
matter  in  which  they  had  no  concern  whatever.  Undoubtedly 
the  post<:ards  should  have  borne  my  company's  address;  it 
would  have  improved  the  value  of  the  advertisement  without 
diminishing  its  exceptional  effectiveness.  As  I  have  remarked, 
that  was  an  oversight  for  which,  the  circumstances  being- 
known,  I  hope  I  am  forgiven.  But  here  again  is  a  strange 
anomaly.  Some  of  the  most  comphmentary  replies  were  re- 
ceived from  people  who  statetl  that  they  had  quite  a  difficulty 
in  obtaining  a  copy  of  the  magazine,  and  this  appears  to  have 
given  them  quite  an  added  interest  in  the  advertisement. 

In  conclusion,  if  any  of  your  correspondents  are  sufficiently 
interested  to  care  to  see  some  of  the  original  remarks  the  adver- 
tisement evoked,  I  shall  be  most  happy  to  show  them. 

Herbert  Berry. 

Hove,   January  19f/i,  1915. 


With  further  reference  to  the  above  and  to  Mr.  E.  J.  Eeed's 
remarks  in  your  current  issue  to  the  effect  that  "Technical 
Advertisements  have  special  consideration,"  I  would  like 
to  add  that  I  consider  that  to  be  a  thorough  advertising 
man  a  sound  acquaintance  with  technical  terms,  and  buyers' 
and  users'  requirements  is  essential  in  at  least  90  per  cent, 
of  the  trades  which  employ  publicity.  That  this  is  so  may 
be  either  known  from  sutficient  personal  experience  or 
clearly  seen  in  many  rubber,  electrical,  petrol,  motor  and 
general  engineering  journals  where  pubhcity  work  is  turned 
over  by  manufacturers  to  general  advertising  agencies  who 
place  the  copy  and  designs.  The  inevitable  results  are  always 
very  flat,  sometimes  pitiful.  In  the  case  of  commodities  which 
appeal  to  the  crowd,  the  general  "fluent"  professional  ad- 
vertisement writer  is  good  esoagh,  as  the  crowd  are  not 
technical  in  their  requirements  in  respect  to  piUs,  plasters 
and  cme-all  balms. 

In  stating  that  his  reason  for  prefering  British  to  American 
advertisements  is  the  same  as  that  which  prompts  him  to 
prefer  a  gentleman  to  a  costermonger,  Mr.  Reed  leaves  him- 
self open  to  be  caught  in  his  own  trap,  as  the  average  coster- 
monger is  far  superior  to  the  average  gentleman  in  business 
instincts  and  aptitude.  As  an  .American  by  instinct  I  thank 
your  correspondent  for  his  somewhat  subtle,  though  unin- 
tentional compliment. 

Arthur  Mallord  Turner. 

London,    S.W.,   January  IWi.  1915. 


Jowers  Protective  Leakage  Derice. 

Although  I  have  not  seen  this  device  and  can  only  go  by 
the  description  recently  given,  it  would  seem  that  the  remedy 
may  easily  be  worse   than  the  disease. 

In  the  first  place  the  device  only  operates  on  one  pole. 
Should  an  earth  occur  on  the  opposite  pole,  and  the  starter 
arm  return  to  the  "off"  position,  current  will  still  continue 
to  flow  through  the  fault  and  probably  bring  the  breaker  out. 
In  the  event  of  the  earth  being  on  the  same  pole  as  the 
starter  and  the  device  operating  the  whole  of  the  current 
through  the  fault,  at  practically  the  line  voltage  (less  of 
course  in  a  three-wire  system),  would  be  broken  on  the 
starter  arm  and  first  contact.  This  would  be  bad  for  the 
starter.  Again,  take  the  case  of  the  "heedless  operator" 
making  persistent  attempts  to  start  up  the  motor  with  the 
fault  on  it.  To  energise  the  trip  coil  it  is  necessary,  accord- 
ing to  the  diagram,  to  get  the  starter  arm  on  the  first 
contact.  If  "the  "heedless  operator''  held  the  arm  there  for 
any  length  of  tune  he  would  in  all  pi'obabiUty  burn  out  the 
resistance,  while  if  he  let  go  of  the  handle  he  would  stand 
a  good  chance  of  getting  burnt  bv  the  resulting  arc.  In  con- 
clusion, if  it  is  seriously  intended  to  place  this  device  on  the 
market  I  would  suggest  that  the  insulated  wire  be  taken 
to  the  trip  coil  via  the  frame  of  the  starter  or  control  panel 
as  this  is  quite  as  hable  to  trouble  as  the  motor. 

Ernest  F.  Butler. 

London.    W.C..   January  18(/i,  1915. 
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stray  Magnetism  from  Tramway  Feeders. 

A  jeweller  in  this  town  oomplaina  that  owing  to  one  of  our 
tramway  feeders  being  within  10  ft.  of  his  shop  window  the 
watches  in  his  shop  become  magnetised,  and  an  ordinary  com- 
pass fixed  in  the  window  certainly  shows  considerable  move- 
ment. I  should  be  veiy  much  obliged  if  any  of  your  readers 
would  explain  this,  and,  if  possible,  suggest  a  remedy.  Our 
cables  and  insulation  are  in  good  order,  and  so  fai-  as  I  know 
there  is  no  leakage  from  the  tramways  overhead  equipment. 

The  jeweller's  shop  has  been  in  its  present  position  for  about 
six  years,  and  it  is  only  within  the  last  few  years  that  the 
watches  have  become  magnetised,  and  within  the  last  six 
months  more  than  usual.  If  you,  or  any  of  j-our  readers, 
could  give  me  a  solution  I  should  be  extremely  obliged. 

Magnet. 

[.•\t  the  distance  stated,  a  current  of  1,000  amperes  would 
produce  a  field  of  less  than  1  c.g.s.  unit. — Eds.  Elec.  Eev.] 


WAR    ITEMS. 


Australians  and  Electrical  Contracts. — .'\ccordinf;  to  a 
report  in  tlie  "  Sydney  .Morning  Herald,"  ttie  Sydney  Coun- 
cil Electric  Lighting  Committee  on  October  28th  affirmed 
the  principle  of  British  preference.  We  quote  our  contem- 
porary's statement  without  alteration  in  order  that  the  reader 
at  home  may  observe  how  these  matters  are  viewed  in  Aus- 
tralia. "  Several  tenders  for  electrical  supplies  had  been 
received,  including  one  from  an  American  firm  and  another 
fiom  a  German  firm.  Alderman  Meagher  said  he  did  not 
intend  to  make  a  spread-eagle  display  of  patriotism,  but, 
taking  a  cold  common-sense  view,  he  thought  they  would 
all  see  the  wisdom  of  giving  preference  every  time  to  Empire- 
made  articles.  He  moved  that  a  recommendation  be  made 
to  the  Council  that,  during  the  currency  of  the  war,  a  pre- 
ference to  the  extent  of  10  per  cent,  he  given.  He  was  in- 
clined to  make  the  margin  still  bigger,  but  the  Federal  tariff, 
he  believed,  already  gave  a  slight  preference.  Alderman 
Lindsay  Thompson  considered  that  they  should  not  only 
give  preference  during  the  war,  but  for  all  time.  He  hoped 
that  the  Council  would  set  an  example  to  the  public,  and 
not  go  crawling  back  to  the  cheapest  market,  irrespective 
of  what  market  it  was,  as  soon  as  the  war  clouds  rolled 
away.  Alderman  Hagon  stated  that  he  had  been  informed 
that  no  less  than  90  per  cent,  of  the  firms  trading  in  elec- 
ti  ical  goods  in  England  were  actually  German  firms, 
although  they  did  not  all  bear  German  names.  Some  of 
these  companies  had  an  English  director  holding  a  few 
shares,  but  the  great  bulk  of  the  profits  went  to  Germany. 
The  Council,  therefore,  needed  to  be  very  careful  how  it 
acted.  Alderman  W.  P.  M'Elhone  remarked  that,  in  view 
of  this  statement,  thev  might  actuallv  give  an  advantage  to 
a  German  concern  under  a  British  name  if  they  failed  to 
nuike  the  fullest  investigation.  He  was  in  full  sympathy 
with  the  motion.  .Mderman  Meagher  suggcste<j  that  each 
tenderer  be  requested  to  furnisji  a  eertificatc  containing  cer- 
tain data.  Ulfimatelv  the  matter  was  left  in  the  hands  of  a 
sub-committee,  consisting  of  .Aldermen  Stephen  and  Meagher, 
the  Town  Clerk  (Mr.  Nesbitt),  and  the  City  Electrical  Engi- 
neer (Mr.  Mackav)." 

Tlie  War  and  Factory  Premises. — In  their  report  for  1914 
Messrs.  Leopold,  Farmer  &  Sons,  of  Gresham  .Street,  E.C., 
state  that  the  year  was  far  better  than  1913  in  respect  of 
sales  and  letting  of  factory  prop>ertv,  wharves,  land,  etc. 
This  result  is  in  a  large  measure  due  to  the  war,  which  has 
produced  a  demand  for  factories  and  commercial  property, 
partly  to  war  equipment,  and  secondly  for  the  manufacture 
in  this  country  of  goods  previouslv  imported.  The  firm  re- 
port that  an  unprecedented  demand  still  exists  for  properties 
of  all  kinds,  and  thev  have  disposed  of  a  large  number  of 
factories  with  and  without  plant  and  machinery  at  figures 
running  into  manv  tliousamls  of  pounds.  I'remises  that 
previous  to  the  war  had  failed  to  find  tenants  for  years, have 
been  rapidlv  taken-  up,  owners  in  m.iiiv  cases  having  ob- 
tained increased  pric<'S  through  comp<-tilion.  The  firm  ;idd: 
— "  The  DecLaration  of  Peace  should  mean  the  opening  up 
by  our  manufacturers  of  an  <-normous  o\erseas  trade  both 
with  our  colonies,  new  possessions,  and  the- world's  markets 
in  general,  and  then  will  come  the  time  for  us  to  '  capture 
the  trade  '  hitherto  to  a  l;irgc  exti'nt  held  bv  Germanv.  We 
can  safely  say  the  outlook  for  furlln'r  dc-ils  in  factory  pro- 
pertv  is  good,  and  think  we,  arr  iustillcd  in  hoping  to  report 
a  continu.ance  of  the  demand  and  supijiv  of  commercial  pro- 
pt-rlirs  of  all  <l<'scriptic>ns  in  tlie  present  vear." 

Capturing  German  Trade. — Referring  to  the  note  in  "War 
Items  "  in  our  last  issue  concerning  the  Bo;ir<,l  of  Tr.'ide 
Electrical  Exchange  Meeting,  the  Walsall  Electrical  Co., 
'Ltd.,  inform  us  that  they  are  manufacturing  milli-ampei'e 
meters  siinilar  to  tho.se  on  exhibition,  and  are  also  m.nking 
various  pocket  type  meters  which  were  illustrated.  Thev 
have  cverv  confidence  in  stating  that  as  soon  as  the  Labour 
•and  material  mark<'ts  resume  their  normal  conditions  thev 
will  be  able  to  supply  these  various  items  at  the  .same  price 
as  the  Germans  and  .\ustrians  have  hitherto  sold  them  at. 
They   have   on   tlieir   books   at    present    orders   for  over  SOD 


milli-ampere  meters,  the  greater  portion  of  which  are  for 
use  in  connection  with  telegraph  and  telephohe  work,  ajid 
about  one-third  for  use  in  connection  with  medical  work. 
The  company  state  that  they  are  laying  themselves  out  "  to 
manufacture  certain  items  in  large  quantities,  and  thereby 
departing  from  the  usual  practice  of  British  manufacturers 
of  making  everything  but  making  nothing  well."  It  is  only 
-  by  receiving  support  from  the  wholesale  houses  and  exporters 
that_  they  will  be  able  to  do  so,  and  they  look  with  every 
confidence  for  this  support.  We  congratulate  the  company 
on  the  enterprise  exhibited,  and  hope  that  the  results  will 
be  all  that  they  could  wish. 

Tlie  Industrial  Situation  in  Denmark. — The  director  of 
the  Northern  Cable  &  Wire  Works,  of  Copenhagen,  is  re- 
ported to  have  stated  in  a  communication  to  a  local  news- 
pap>er  that  great  difficulties  are  experienced  in  connection 
with  the  procuring  of  the  requisite  stocks  of  lead,  copper  ajid 
rubber,  and  that,  in  his  opinion,  the  export  veto  of  the 
Danish  Government  ought  to  be  sufficient  security  to  the 
British  Government  against  any  re-export  of  these  materials 
to  Germany.  Nevertheless,  the  British  Government  prevents 
the  export  of  such  materials  which  have  been  purchased  by 
Danes  in  England,  and  also  hinders  the  obtaining  of  sup- 
plies from  .America.  .As  a  consequence,  it  is  said  that  the 
Danish  copper  and  lead  rolling  mills  and  the  lead  cable 
works  have  been  compelled  to  suspend  their  activity,  whilst 
thi-  electrical  firms  and  other  industries  keenly  feel  the  effects 
of  the  prevailing  scarcity  of  raw  materials. 

Sydney  Municipal  Council  and  its  Contracts. — Our  con- 
temporary "  Tenders  "  states  that  the  following  recommen- 
dations have  been  made  by  the  Sydney  electric  lighting  com- 
mittee:— That  in  connection  with  contracts  which  have  been 
affected  by  the  war,  the  following  be  approved  and 
adopted: — 

(a)  That  tlie  Council  allow  to  a  contractor,  as  an  extra  on  his  contract  price, 
in  respect  of  contracts  entered  into  before  the  outbreak  of  the  war,  the  extra 
freight  and  insurance  paid  by  him  in  consequence  of  the  war,  not  exceeding 
the  actual  amount  of  his  actual  loss.  That  the  contractor  be  asked  to  satisfy 
the  Council's  general  auditor  upon  this  question  in  any  case  where  a  contribu- 
tion  is  sought. 

(6)  With  regard  to  contracts,  tenders  for  which  were  received  before  the 
outbreak  of  war,  but  acceptances  of  which  were  not  sent  out  by  the  Council 
until  after  the  outbreak  of  war,  the  Council's  acceptance  be  of  the  tender  at 
the  price  mentioned  in  the  tender,  with  the  extra  freight  and  insurance  (if 
any)  which  the  contractor  can  show  to  the  satisfaction  of  the  general  auditor 
he  has  been  compelled  to  pay  over  the  ordinary  rates,  the  extra  amount  being 
due  to  the  abnormal  conditions  caused  by  the  war. 

Board  of  Trade  Assistance. — In  connection  with  their  cam- 
paign to  assist  British  manufacturers  and  merchants  to 
secure  trade  formerly  in  the  hands  of  German  or  Austro- 
Hungarian  firms,  the  Board  continue  to  receive  a  very  large 
number  of  inquiries  for  the  names  of  sellers  or  buyers  of 
articles  of  which  the  sources  of  supplv  or  market  have  been 
interfered  with  by  the  war.  The  seventh  list  of  articles  which 
inquirers  desire  (a)  to  purchase  and  (b)  to  sell,  is  now  ready 
and  may  be  obtained,  together  with  copies  of  the  previous 
lists,  on  application  to  the  Branch. 

Telephones  Wanted. — With  reference  to  the  appeal  of  the 
National  Service  League  for  telephones  which  appeared  in 
our  issue  of  January  1st  (page  17),  we  learn  that  generous 
and  greatly  appreciated  assistance  has  been  rendered  bv 
Messrs.  J.  B.  Saunders,  Ltd.  (railway  telephones).  General 
.Acoustics  A  Dictaphone  Co.  (loud  speaking  telephones),  and 
the  Western  Electric  Co.,  Ltd.,  who  are  sending  two  of  their 
Lister  portable  telephone  s<-ts  of  the  regular  military  pattern. 
Piobablv  there  are  others  who  have  such  apparatus  that  they 
will  Ix'  willing  to  place  at  the  disposal  of  the  League. 

Prices  of  Installation  Materials  in  Germany. — It  w'as  re- 
ported about  the  middle  of  December  that  the  prices  of 
installation  materials  had  been  advanced  by  the  Bergmann 
Co  by  10  per  cent,  in  consequence  of  the  increased  cost  of  all 
raw  materials,  and  p;utlv  finished  manuf.actures,  particularly 
in  the  case  of  met.ils.  .ind  that  ^ther  firms  would  probably 
follow  the  example.  It  is  now  announced  that  the  svndicate 
of  makers  of  install.ition  materials  has  raised  prices  by  from 
10  to  25  per  cent.,  owing  specially  to  the  greater  cost  of 
copper  and  rubber. 

The  R.A.C.  and  XRay  Apparatus.— The  "  Auto-Cycle 
Journal  "  states  th.it  a  subscription  has  been  started  at  the 
Rov.il  .Automobile  Club  with  the  idea  of  presenting  a  full 
X-ray  apparatus  with  a  petrol-<'lectric  set  to  supplv  the  neces- 
s.trv  current  to  the  Officers'  Base  Hospital  at  Havre. 

Blackpool  I.ij^hts. — The  arc  lamps  on  the  Blackpool 
ProiUf nad<-  ai<'  being  blackened  on  the  seaward  side,  in  anti- 
cipation of  .III  order  bv  General  .Adam,  commanding  the 
Territori.il   Division  in   Blackpool. 

Manchester  Roll  of  Honour. — .A  roll  of  honour  has  been 
prepared  by  the  M.iiuhislcr  Tramwavs  Department  on  which 
the  names  of  1.2;52  emploves  of  the  tramway  dep.irtment 
who  are  serving  with  the  colours  have  been  inscribed. 

Personal. — Mr.  Edw.-ird  S.  Carling.  who  has  represented 
the  Electrical  Co.,  Ltd.,  in  the  South  of  England  for  the 
past  ten  years,  has  be«m  called  up  under  the  householders' 
return,  anil  has  joined  the  Royal  Engineers. 

Mr.  C.  I.  Oake,  second  engineer-ln-charge  at  the  Ber- 
mondsey  Electricity  Works,  has  obtained  a  commission  in 
the  .Armv. 

Roll  of  Honour. — Sergt.  Wm.  Deakin,  of  the  1st  Man- 
chester K<gt.,  for  five  years  a  car-<iriver  in  the  Salford  Cor- 
poration Tramwavs  Department,  has  been  killed  in  action.. 
He,  was  32  years  of  age,  and  had  served  in  South  .Africa. 
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NEW    ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


Adapter  for  Small  Cooking  Apparatus. 

When  an  electric  kettle,  say,  is  connected  to  the  circuit  by 
plngging-  into  a  lampholder,  the  lamp  is  necessarily  put  out  of  use 
for  the  time,  and  is  liable  to  be  broken  in  repeated  handling.  To 
do  away  with  this  inconvenience,  the  General  Electbic  Co.,  Ltd., 
of  67,  Qaeen  Victoria  Street,  EC,  have  patented  an  adapter, 
illustrated  herewith,  which  keeps  the  lamp  in  use.     It  will  be  seen 


Fio.  1.— G.E.C..  Two- Wat  Adapter. 

that  the  device  consieta  of  a  two-way  fittings,  the  lower  way 
receiving  the  lamp,  and  the  side  socket  providing  for  the 
heating  circuit.  A  litttle  turn  switch  enables  the  lamp  to  be 
lighted  or  extinguished,  as  desired,  without  interfering  with  the 
leating  circuit.  The  latter  may  take  up  to  about  3  amperes. 
Iftmall  nuts  on  the  pins  of  the  plug  enable  the  adapter  to  be  fixed 
firmly  to  the  lampholder. 

Henley  Fuse-Boxes. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  of 
Blomfield  Street,  London  Wall,  E.C.,  have  for  some  years  specialised 
in  self-contained  fuse-boxes  and  sealing  chambers,  and  we  illustrate 
in  fig.  2  one  of  a  number  of  similar  devices  contained  in  their 
latest  list  of  service  fuse-boxes.  The  figure  illustrates  a  20-30- 
ampere  D.p.  fuse-box  with  hinged  cover,  and  below,  and  combined 
with  it,  is  a  three-way  sealing  chamber. 


Tig.  2. — Henlet  Fdse-Box  and  Sealing  Chamber. 

This  set  is  very  compact,  weighing  only  4|  lb.,  and  measuring 
S^  in.  long  X  5  in.  wide  x  2  J  in.  deep  overall. 

A  particular  feature  of  these  cut-outs  is  the  separation  of  the 
sealing  chamber  from  the  fuse  chamber  by  a  horizontal  iron  dia- 
phragm cast  integrally  with  the  box.  the  holes  through  which  the 
bare  conductors  pass  to  the  terminals  being  insulated  with 
porcelain  bushes.  The  sealing  chamber  is  designed  to  take  either 
vertical  or  horizontal  service  cables. 

Veritys'  Fixtures. 

A  new  edition  of  Vol.  3  of  their  catalogue  of  electric  supplies 
has  been  issued  by  Messes.  Veritys,  Ltd.,  of  King  Street,  Covent 
Garden,  W.C.  It  is  a  fine  production  of  more  than  500  pages,  and 
in  the  work  of  illustration,  which  is  most  excellently  and  lavishly 
done,  a  highly  glazed  art  paper  lends  considerable  assistance. 
The  volume  is  a  business-like  production,  and  in  style,  size,  A'o.,  is 
uniform  with  Vol.  2,  to  which  we  referred  several  months  ago, 
though,  of  course,  it  is  bulkier.  Introductory  notes  in  the  English, 
bpaniBh  and  Trench  languages  are  followed  by  serviceable  general 


codes,  including  measurements  and  technical  and  commercial 
phrases.  By  the  way,  the  firm  is  shortly  to  publish  a  schedule 
of  prices  and  particulars  in  the  language  and  coinage 
of  various  countries,  a  further  efifort  in  the  Verity  bid  for  export 
trade  ;  there  is  nothing  so  likely  to  win  the  favour 
of  the  foreign  purchaser  as  putting  before  him  in  his  own 
tongue,   and   in  ways  that  he   can  understand,  the  information 


Fig.  3. — Vebitts  Two-Light  Bracket. 

of  which  he  is  in  need.  Alphabetical  and  numerical  sections  lead 
us  to  the  descriptive  and  illustrative  part  of  the  catalogue,  which 
is  divided  up  into  18  sections.  We  might  enter  into  a  great  deal  of 
comment  by  way  of  eulogy,  perhaps  tempered  with  only  a  very 
small  amount  of  the  spice  of  mild  criticism,  concerning  'the 
hundreds  of  varieties  of  designs  and  types  that  are  illustrated  and 
priced,  but  seeing  that  a  fittings  catalogue  is  intended  for  all  tastes 


Fig,  4.— Lantern  for  Entrance  Hall. 

and  all  types  of  men — and  women — whatever  we  might  say  conld 
not  be  representative  of  anybody's  thoughts  save  our  own,  and  in 
matters  of  detail  such  as  this  that  is  not  called  for.  Sjme  of  the 
fittings  lead  us  on  to  thoughts  of  marble  halls  and  country  bouses, 
others  into  industrial  surroundings  such  as  obtain  in  mills  and 
factoriep,  others  into  the  ships  in  the  North  Sea,  yet  others  into 
hospital  life,  or  into  the  streets  which  will  be  better  lighted  again 
someday,  and  to  eho'pB  which  will  light  electric  signs  more  brilliantly 
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when  little  Willie's  Imperial  Father  sneB  for  peace,  bnt  we  forbear, 
and  fall  back  upon  the  proeaic  summary  of  the  contents  ^iven  in 
the  front  of  the  catalogue  in  order  to  show  the  character  and  the 
wide  extent  of  the  fixtures  covered  in  the  book.  This  summary 
runs  thus,  and  it  appears  in  the  three  laneuages  already  mentioned 
(as  do  also  the  illustrations,  of  course,  though  the  accompanying 
matter  does  not)  : — One,  two  and  three-light  brackets,  pendants 
and  indirect  and  sliding  ditto,  shade  and  ceiling  lights,  electroliers, 
standards,  French  brackets,  lanterns  and  electroliers,  bronze 
statuettes,  hospital  fixtures  (a  complete  selection  of  designs), 
radiators,  watertight  and  street  lighting  fixtures,  signs,  glass  shades 
and  bowls  (here  the  firm  does  not  conceal  its  regret  that  British  glass 
makers  have  been  remiss  in  the  past  and  it  indulges  in  a  forecast  that 
such  will  be  a  less  pronounced  weakness  in  the  future),  silk  shades, 
Bwitchplates  and  accessories.  We  select  a  couple  of  examples  of 
fittings  for  the  purpose  of  brightening  this  notice,  though  we  cannot 
expect  thereby  to  do  more  than  give  the  reader  a  taste  to  see  those 
on  the  other  400  odd  pages.  Oar  fig.  3  is  an  example  of  two-light 
bracket  work,  and  fig.  4  is  an  impressive  lantern  form  of  electrolier 
suitable  for  the  entrance  hall  of  a  large  public  building.  That 
Veritys  is  a  British  house,  that  it  is  perhaps  the  oldest  house 
associated  with  our  electrical  industries,  that  it  has  long  specia- 
lised in  the  design  and  manufacture  of  electric  light  fittings,  are 
matters  upon  which  it  is  hardly  necessary  to  dwell  at  this  date, 
but  when  so  much  is  being  said  about  the  constitution,  &o.,  of 
diiferent  firms,  it  should  be  made  clear  here  that  its  capital,  direc- 
torate, management  and  staff  are  "  entirely  British."  It  may  also 
be  added  that  large  stocks  of  the  manufactures  here  catalogued 
are  on  exhibition  at  the  firm's  various  showrooms  in  London  and 
the  provinces,  that  most  of  the  contents  of  the  book  are  easily 
adaptable  for  the  requirements  of  the  Canadian,  South  American 
and  Continental  markets,  and  that  the  firm  will  welcome  applica- 
tions for  copies  of  this  handsome  volume. 

Street  Lighting  Fitting:. 

The  Wabdle  Engineering  Co.,  Ltd.,  of  196,  Deansgate,  Man- 
chester, have  sent  us  particulars  of  a  fitting  designed  to  eliminate 
upward  rays,  and  give  wide  distribution  of  light  on  the  ground, 
which  should  be  very  suitable  for  use  under  the  existing  lighting 
re-gime. 


Fig. 


-Section  of  "  Pnijirs  "  Laniern. 


Fig.  5  is  an  illustration   of  the  No.  515  Primus   lantern,  from 
which  it  will  be  seen  that  the  filament  does  not  project  below  the 
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Fig.  6.— Polar  Cdb\-e  of  "Pbimus"  Lantbbn. 

,  bottom  of  the  internal  reflector.    The  polar  onrve.  fig.  (i  (taken  by 

.  the  Manchester  Corporation  testing  department)  nhows  an  increase 

by  nearly  50  pex  cent,  of  the  candlepowei  at  17°  below  the  hori- 


zontal ;  if  the  height  of  the  lantern  is  25  ft.,  the  17°  ray  will  reach 
a  radius  of  over  80  ft.,  whereas  a  30°  ray  will  only  reach  a  radius 
of  41  ft.  To  obtain  even  illumination  it  is,  of  course,  very  impor- 
tant to  get  the  maximum  candle-power  very  near  to  the  horizontal, 
bnt  this  is  very  difficult  if  upward  lays  and  glare  are  t^o  be 
eliminated, 


THE    MAGNETISATION    OF    IRON. 


Bt  J.  S.  NICHOLSON,  B.Sc,  A.M.LE.E. 


iAhttract  of  paper  read  before  the  INSTITUTIOS  OF  Electeical 
ESGINEEBS,  at   Glasgow,  December  St/i,  1914.) 

In  the  testing  of  iron  stampings  at  high  flux  densities  by  means  of 
alternating  currents,  great  difficulty  is  experienced  in  maintaining 
an  electromotive  force  of  sine-wave  form  at  the  terminals  of  the 
magnetising  winding,  and  in  ensuring  that  the  electromotive 
force  induced  in  the  windings  of  the  tester  shall  also  be  of  sine- 
wave  form. 

If  the  induced  electromotive  force  varies  according  to  a  simple 
sine  function  of  the  time,  then  the  flux  density  in  the  core  of  the 
tester  will  also  vary  according  to  a  simple  sine  function  of  the 
time,  so  that  b™  the  maximum  value  of  the  flax  density  can  be 
obtained  in  the  usual  way  from  the  induced  electromotive  force 
and  the  number  of  turns  in  the  secondary  winding,  kc. 

If,  however,  the  flux  and  therefore  also  the  induced  electro- 
motive force  do  not  vary  in  this  way,  it  becomes  difficult  to  ascer- 
tain, even  approximately,  the  value  of  the  maximum  flax  density 
in  the  core  corresponding  to  a  particular  value  of  the  induced 
electromotive  force.  The  author  shows  how  at  flux  densities  with 
maximum  values  of  20  000  lines  per  sq.  cm.  and  upwards  in  Stalloy 
the  flax  in  the  tester  core  was  approximately  maintained  as  a 
simple  sine  function  of  the  time. 

Same  idea  of  the  possible  divergence  of  the  wave-form  of  induced 
electromotive  force  from  the  simple  harmonic  form,  and  of  the 
magnitude  of  the  error  in  B™  when  calculated,  may  be  obtained  by 
a  study  of  the  oscillograms  reproduced  in  fig.  1.  These  were 
obtained  from  a  ring  tester  connected  between  two  lines  of  a 
40-k.v.a.  star-connected  three-phase  alternator  giving  an  electro- 
motive force  of  simple  sine-wave  form  on  open  circuit.  The 
induced  electromotive  force  in  a  search  coil  corresponded  to  values 
of  Bm  of  17,500  and  20,000  lines  per  eq.  cm.  respectively,  but  the 
actual  values  were  16,600  and  18,100  respectively. 


Fio.  I.— Oscillograms  of  c,,  i  and  c,. 

Fig.  2.— Three  Similar  Ping  Testers  each  with  two 
Magnetising  Windings,  A  and  D,  dnifobmly  Distbibcted. 
The  a  Windings  are  Star  connkctkd,  and  the  D  Wind- 
ings Mesh-connkcted  and  Shobt-ciecdited. 

The  above  results  are  typical  of  what  may  be  expected  when 
tests  at  high  flax  densities  are  being  carried  out  with  an  alternator 
of  medium  size,  and  they  iUastrate  how  misleading  would  be  a 
curve  showing  the  number  of  watts  lost  in  the  iron  core  of  the 
tester  if  such  a  curve  were  plotted  against  the  induced  electro- 
motive force  or  against  B„,  (apparent).  The  correction  whirh 
must  be  applied  to  the  apparent  value  of  Bm  increases  so  rapidly 
that  it  is  probable  a  point  may  soon  be  r>aahed  at  which,  with 
increasing  terminal  electromotive  force,  the  maximum  value  of  the 
flax  density  in  the  tester  core  actually  begins  to  decrease. 

The  divergence  of  the  terminal  electromotive  force  from  the 
simple  sine-wave  form  is  mainly  due  to  the  presence  of  higher 
harmonics  in  the  magnetising  current. 

In  order  that  eaoh  of  the  harmonics  of  this  current  may  be 
maintained  in  the  circuit  of  the  tester  and  alternator  there  must  be 
an  electromotive  force  of  corresponding  frequency  acting  in  the 
circuit.  If  we  assume  that  there  is  no  third  harmonic  in  the 
alternator's  induced  electromotive  force,  then  the  only  poosible 
source  of  this  electromotive  force  is  the  teeter.  The  teeter  bt^havea 
like  a  frequency  converter,  taking  in  power  from  the  alternator  at 
the  fundamental  frequency /,  and  delivering  power  to  the  circuit 
at  frequencies  5f,  !if',  7/',  ko. 

The  author  has  been  experimenting  for  a  considerable  time  with 
testers  having  two  distinct  magnetiiing  windings.  One  of  theae 
windings  carries  the  triple-harmnnic  component  of  the  mag- 
netising current,  1.1.  and  multiples  thereof,  while  the  other  winding 
carries  the  fundamental  and  all  other  components  of  the 
magnetising  current. 

A  simple  method  of  isolating  is  and  of  limiting  the  magnitude 
of  the  electromotive  force,  Kj,  necessary  to  produce  ij  is  illustrated 
in  tig.  2.  The  magnetising  windings,  A.  are  supplied  with 
currents  u  from  a  etar-oonnected  three-phase  alternator,  giving;  a 
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sine-wave  electromotive  force  on  open  circuit.  The  currents, 
li.  will  have  no  third  harmonics,  but  they  will  include  the  6th, 
7th,  11th.  &c .  harmonics.  The  r>  winding^p,  beiner  mesh-connected, 
can  only  carrv  currents  of  triple  frequency,  or  multiples  thereof. 

With  switcn  s,  in  mesh  winding's  D,  closed,  the  resultant  mesh 
voltage,  3  Es,  sends  a  current  is  of  triple  frequency  round  the 
mesh  circuit.  This  secondary  current,  Is  and  the  primary  current, 
li,  combine  to  give  a  total  magnetising  current,  ;  =  i\  +  is, 
this  produoing  a  flax  which  is  very  approximately  of  simple 
harmonic  form.  The  resultant  mesh  voltage,  3  Ej,  becomes  very 
small,  since  it  is  now  approximately  equjd  to  is  x  3  rn.  where 
rr,  is  the  resistance  par  phase  of  the  windings  n. 

Oscillograms  of  Ia  is  i.  e,  per  phase,  and  E  per  line  of  three- 
phase  alternator,  are  given  in  fig.  3. 

Instead  of  allowing  the  iron  cores  to  generate  their  own  third- 
harmonic  electromotive  force  and  current,  we  may  entirely 
eliminate  the  triple-harmonic  component  of  the  induced  electro- 
motive force,  and  also  avoid  the  determination  of  the  mesh  copper 
watts  by  connecting  the  terminals  of  the  mesh  circuit  to  a  single- 
phase  alternator  giving  an  electromotive  force  of  the  required 
frequency  and  magnitude.  The  resulting  current,  is,  is  then 
adjusted  in  magnitude  and  in  phase  with  reference  to  the  current, 
li  in  the  star-connected  windings  until  the  resultant  induced  mesh 
voltage  is  z?ro,  and,  neglecting  terms  of  frequency  5f,  If,  kc,  the 
flax  density  in  the  cores  varies  according  to  a  simple  harmonic 
law.  Experiments  on  these  lines  have  been  carried  out  by  the 
author  at  intervals  daring  the  past  IS  months  and  a  number  of 
interesting  results  have  been  obtained. 

Tests  were  carried  out  at  22  5  and  15  cycles  per  second.  The 
results  are  given  for  temperatures  of  the  Stalloy  cores  of  55°  to 
65°  C.  The  B-H  cur^e,  fig.  i,  for  the  Stalloy  cores  was  obtained  by 
the  method  of  'reversals.    The  core  losses  have  been  analysed  in  the 
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Fig.  3. — Oscillograms 

WHEN  Bm  (apparent)  =  17,500. 


Fig.  4.— B-H  C0Rve 
FOR  Stalloy  Coke. 


usual  manner  into  hysteresis  and  eddy-current  losses,  and  curves 
of  hysteresis  losses  plotted  against  b„j  are  also  shown  in  fig.  5. 

The  index  of  B„  in  the  hysteresis  formula  was  found  to  be  rS8, 
from  17,500  to  19,500  lines  per  sq.  cm. 

For  values  of  B  greater  than  19,500  lines  per  sq.  cm.  the  index 
seems  to  be  greater  and  the  constant,  ?)  smaller.  The  flax 
density  in  the  tester  cores  consisted  mainly  of  a  simple  sine 
function  of  the  time  with  a  very  small  fifth  harmonic  ripple 
which  did  not  exceed  3'2  per  cent,  of  the  fundamental  term.  The 
total  corrections  at  22'5  cycles  per  second  amounted  to  I'B  per 
cent,  at  B    (apparent)  =  18,000,  and  to  4  15  per  cent,  at  21,000. 

Referring  to  the  use  of  static  transformers  as  frequency 
changers,  the  author  draws  attention  to  the  relations  which 
hold  between  the  various  harmonics  of  the  magnetising  current 


IZOOO  -        18,000  19,000  20.000     "  21,000 

£,n  (actual) 

Fig.  5. — Stalloy  Core 
Losses. 


Fig.  6. — Analysis  of 
Magnetising  Currents. 


for  flux  densities  in  the  Stalloy  cores  ranging  from  17,000 
lines  per  sq.  cm,  to  20,.i00  lines  per  sq.  cm.  (actual  maximum 
values). 

Fig.  6  shows  the  analysis  of  the  current  ;'  into  its  harmonics,  and 
may  be  taken  as  typical  of  all  the  current  waves  from  the  tests. 
It  will  be  seen  that  the  peak  in  the  magnetising  current  is  due  to 
the  approxit0at«  poine>di>nc«  et  the  peak^  of  »11  th«  varion* 
harmooios. 


In  the  above  investigation  the  aim  has  been  to  obtain  a  flux  in 
the  Stalloy  cores  varying  according  to  a  simple  harmonic  law,  this 
manner  of  variation  being  considered  ideal.  The  deviation  of  the 
actual  flax  from  the  apparent  flux  is  mainly  due  to  the  fifth- 
harmonic  component  of  the  flax.  This  harmonic  would  practically 
disappear  if  the  fifth  harmonic  in  the  magnetising  current  could 
he  short-circuited  in  a  manner  similar  to  that  of  the  third 
harmonic,  ij  as  in  fig.  2  when  the  switch  s  is  closed.  This  method 
being  impossible  with  three-phase  currents  and  three  testers,  the 
next  best  method,  probably  to  insert  condensers  and  variable 
iaduotances  between  the  lines  of  the  three-phase  circuit  and 
gradually  to  vary  the  inductances  until  resonance  with  the  fifth 
harmonic  is  obtained.  Considerable  success  hai  alreidy  been 
attained  by  shunting  the  fifth  harmonic  in  this  manner. 


Discussion. 

Prufessor  B.4ILY  (Edinburgh)  said  that  Mr.  Nicholson's 
method  was  most  ingenious — the  method  of  using  a-  three- 
phase  system  and  using  the  mesh  winding  to  emphasise  the 
triple  harmonic  and  star  windings  to  stamp  it  out.  Twenty 
■jears  ago  he  had  to  use  the  calorimeter  method.  They  did 
not  in  those  early  days  trouble  much  about  the  triple  har- 
mt)nic,  but  what  he  had  done  w-as,  as  ilr.  .Nicholson  had 
pointed  out,  to  over-estimate  the  flux. 

Mr.  HiKD  .  (Glasgow)  thought  the  paper  appeared  more 
fitted  for  a  society  of  pure  physics  than  for  that  Institution. 
The  theoiy  of  the  paper,  however,  seemed  to  him  to  be  a 
very  reliable  contribution  to  the  science  of  the  magnetisation 
of  iron.  .■\s  to  the  valae  of  such  an  elaborate  method  purely 
-from  the  testing  point  of  view  he  had  some  doubt.  When 
they  measured  the  losses  in  the  iron  circuit  of  a  dynamo 
where  they  had  the  dimmest  notion  as  to  what  the  flux  would 
actually  be,  and  what  the  respective  densities  were  in  each 
different  part,  the  nearest  approach  such  as  they  got  in  com- 
mercial testing  was,  he  thought,  quite  as  useful  and  as 
serviceable  as  the  most  elaborate  methods  which  could  be 
evolved. 

.Mr.  \Y.  W,  Lackie  (Glasgow)  said  that  the  point  in  the 
paper  about  the  third  harmonic  appearing  in  a  star-connected 
transformer  brought  to  his  mind  the  case  of  a  star-connected 
choke  coil  on  a  static  balancer  in  connection  with  a  continuous- 
current  machine.  The  simplest  form  of  this  was  two  slip 
rings  and  a  single  choke  coil,  the  middle-wire  connection  being 
taken  from  the  middle  of  the  choke  coil.  This  did  not  give 
particularly  good  balancing,  and  the  next  .step  was  to  have 
four  sUp  rings  and  two  choke  coils,  the  middle  points  of  each 
being  connected  together  and  the  middle-wire  connection 
taken  from  .this.  It  was  suggested  that  the  star-connected 
choke  coil  connected  to  three  slip  rings  might  be  used,  but 
he  was  informed  by  a  manufacturer  that  this  had  been  trie<l 
and  they  had  been  bothered  with  a  third  harmonic  giving 
fluctuating  pressure. 

Mr.  A.  S.  M.acWhlrter  (Glasgow)  said  that  the  advantages 
of  using  a  three-phase  tester  in  preference  to  a  single-phase  tester 
were  very  striking,  %-iz.,  the  elimination  of  the  third  harmonic 
i'l  the  star-connected  windings,  and  the  possibility  of  supply- 
ing the  required  triple  harmonic  component  of  the  magnetising 
current  in  the  mesh  windings.  There  was  also  the  advantage 
that  the  wattmeters  connected  as  shown  were  measuring 
the  power  at  a  much  higher  ]X)wer  factor  than  would  be  pos- 
sible with  a  single-phase  tester  and  the  likelihood  of  errors 
in  the  \v'attmeter  readings  was  thus  diminished. 

Mr.  A.  L.  T.ACKLEY  (Glasgow)  said  the  results  of  the  paper 
showed  that  within  the  limits  of  maximum  flux  density 
17,-5O0-20.OO0  lines  per  cm=  the  shape  of  the  magnetising  cur- 
rent wave  to  provide  a  sine  wave  oL-flux  reaching  to  high  flux 
densities  was  approximately  con.stant.  He  had  mathematically 
worked  out  exactly  the  conditions  necessary  in  order  that 
the  .shape  of  the  current  wave  might  be  truly  constant. 

Mr.  B.  P.ABKER  H.iiGH,  ir  a  written  communication,  stated 
that  in  the  ordinaiy  Epstein  iron  testing  apparatus  the  wave 
of  flux  deviated  very  considerably  from  the  sine  wave,  and 
the  iron  losses  determined  in  this  manner  did  not  truly  repre- 
sent the  losses  for  any  particular  flux  density  with  simple 
harmonic  variation.  Mr.  Nicholson  had  previously  shown  how 
several  difficulties  -were  overcome  when  the  watts  were 
measured  by  means  .of  a  secondary  coil,  wound, within  the 
primary  coil  of  the  Epstein  apparatus,  and  it  seemed  regret- 
,table  that  such  ,a  coil  was  not  more  generally  employed.  It 
"was  not  easy  to  "appreciate  the  advantage  of  using  a  sine  wave 
'flux,  for  by  integi'ating  the  oscillogram  of  induced  E.M.F., 
it  was  simple  to  ascertain  the  maximum  value  of  the  flux — 
upon  which  alone  the  hysteresis  loss  per  cycle  was  believed  to 
depend.  But  Unless  the  wave  form  was  constant,  a  difficulty 
existed  in  separating  the  eddy  current  and  hysteresis  losses, 
and  it  was  there  that  improvement  on  ordinary  methods  was 
desirable. 

Dr.  Alexander  Russell  (Faraday  House.  London),  in  a 
written  communication,  said  that  !Mr.  Nicholson's  researches 
proved  that  it  was  absolutely  necessary  to  know  the  law 
according  to  which  the  magnetic  flux  density  in  the  core  of 
the  sample  under  test  varied.  On  the  other  hand,  those  who 
sent  samnles  of  iron  to  be  tested  usually  specified  that  they 
■u-anted  the  watts  lost  per  pound  at  a  given  maximum  induc- 
tion density  and  at  a  given  frequency,  the  wave  of  potential 
.difference  applied  to  the  magnetising  coil  being  sine-shaped. 
Prom  the  oscillogram  of  the  induced  electromotive  force  in  the 
secondary  coil  they  could  ea«ily  find  the  area  A '  of  the  positiv* 
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(or  negative)  half  of  the  E.M.F.  wave.  From  this  they  found 
at  once  that  the  maximum  vahie  of  the  flux  density  in  the 
core  in  this  case  Bm  =  10^  A'/  (3  n  A)  where  n  was  the 
number  of  turns  in  the  secondary  coil  and  A  was.  the  cross 
sectional  area  of  the  iron.  The  value  of  B,„  must  be  found 
in  order  to  get  the  Steinmetz  coefficient  for  the  hysteresis  loss. 
In  order  to  calculate  the  eddy-cm-rent  losses  they  found  from 
the  oscillogram  of  the  E.M.F.  wave,  in  the  same  way  as 
shown  in  the  paper,  the  values  Bi,  Bn,  Bj  .  .  .  for  the  har- 
monics of  the  flux  density.  Then,  making  the  assumption 
that  the  amplitudes  of  these  harmonics  were  approximately 
constant  over  the  cross  section  of  the  iron  strips,  the  eddy- 
current  loss  per  cubic  centimetre  of  the  iron  was  given  by 
1-64  {tVp)pXB^^  +  9  B3=  -t-  25  Bs^  +  .  .  .  ), 

where  t.  was  the  thickness  of  the  stiips  in  centimetres  and 
P  equalled  the  resistivity  of  the  iron  in  C.G.S.  units  (about 
10,000).  As  the  wattmeter  reading  gave  them  the  sum  of 
the  hysteresis  and  eddy-current  losses  they  could,  if  they  knew 
the  Steinmetz  index,  easily  find  the  Steinmetz  coefficient. 
Mr.  Nicholson's  method  of  getting  si  sine-shaped  flux,  whilst 
most  ingenious,  was  rather  too  complicated  for  every-day  use. 

Mr.  D.  J.  Mackellar  wrote  asking  Mr.  Nicholson  whether 
the  magnetic  leakage  at  the  high  flux  densities  employed  had 
been  found  to  have  any  appreciable  effect  on  the  flux  distribu- 
tion in  the  tester  cores,  and  whether  it  could  be  reasonably 
assumed  that  the  flux  density  was  uniform  over  the  whole 
tester.  -       .        ,_•  ■  -  . 

Mr.  A.  M.  Taylor  (Birmingham),  in  a  written  communica- 
tion, said  that  the  information  contained  in  the  paper,  had 
it  appeared  a  year  ago,  would  probably  have  saved  mistakes 
in  the  design  of  a  frequency-changer  which  proved  expensive 
to  rectify.  He  described  his  own  large-scale  experiments,  and 
said  that  Mr.  Nicholson's  connections  were  virtually  those  of 
the  Spinelli  frequency  changer. 

Mr.  Nicholson  replied  to  some  of  the  points  raised,  and 
deferred  detailed  reply  to  the  report  in  the  JounwL 
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Deed  of  Assin'iiiiienf. — L.  Fawcett,  automobile  and 
electrical  engiDeer,  Leeds. — Claims  must  be  sent  in  by  February  13th 
to  the  trustee,  Mr.  C.  H.  Baker,  1,  Albion  Street,  Leeds. 

Ediiilmi'n'li, — The  North  Bkitish  Ruhbeh  Co.,  it  is 

understood,  have  received  laree  orders  from  the  Admiralty  and  War 
Offise  which,  alongf  with  their  g^eneral  busineBS,  necesaitates  a  con- 
siderable addition  to  their  factory. 

Book  Notices.— Ifigh-Sjieed  Trlegraphj  is  the  title  of 
a  handsome  broshure  issued  by  Messrs.  Creed,  BiUe&Co.,  Ltd.,  which 
describes  the  Creed  system  and  its  progress  during  the  year  ending 
June  last.  It  has  been  adopted  by  a  number  of  British  Colonial 
and  foreign  Governments,  cable  companies,  newspapers,  and  the 
British  Post  Office,  and  the  makers  claim  that  it  has  solved  the 
problems  of  high-speed  telegraphy.  The  Marconi  Co.  has  adopted 
the  system  for  its  circuit  between  London  and  Towyn.  in  connec- 
tion with  the  trans-Atlantic  service,  and  it  has  been  used  largely 
by  submarine  cable  companies  for  many  years.  Nothing  could  be 
more  satisfactory  than  the  enthusiastic  letters  from  the  proprietors 
of  leading  newspapers  as  to  their  experience  with  the  Creed  system. 
The  apparatus,  which  was  described  in  the  Electrical  Review 
in  1907  and  I'.iOS.  is  now  capable  of  working  at  a  maximum  line 
spaed  of  about  200  words  per  minute,  and  instances  are  cited  in 
which  it  has  run  for  periods  up  to  eight  hours  without  stopping, 
at  140  words  a  minute.  It  is  gratifying  to  note  that,  as  the  high- 
speed telegraph  was  developed  in  this  country,  so  we  still  lead  the 
world  in  this  respect. 

"  Records  of  Railway  Interests  in  the  War."  Part  I.  British, 
August- December,  1914  L:)ndon  :  '/'he  Hu'dwnij  Xfwit.  Is. — This 
publication  contains  portraits  of  the  heads  of  our  great  railway 
systems,  and  tells  much  concerning  the  all-important  part  that 
they  have  been,  and  are  being,  calied  upon  to  perform  in  the  trans- 
port of  troops.  Most  interesting  and  excellent  pictures  are  given 
showing  the  equipment  of  trains  for  conveying  the  wounded. 

The  Engineering  Standards  Committee  has  issued  an  interim 
report  on  British  Standard  Sizes  of  Single-Row  Ball  .Journal  Bear- 
ings for  Automobiles  (C.L.  2,582).  The  Committee  is  also  dealing 
with  the  question  of  specifying  suitable  tolerances  to  be  allowed, 
and  a  complete  report  will  be  issued  at  a  later  date.  The  report 
can  he  had  gratis  on  receipt  of  postage  Id,  from  the  Committee, 
28,  Victoria  Street,  .S.W. 

"A.E.S.E.  Progress"  is  the  title  of  the  official  organ  of  the  Acso- 
ciation  of  Electrical  Station  Kngineers,  of  which  the  first  number, 
dated  January  15th.  has  been  received  ;  it  will  be  issued  monthly 
to  the  members.  In  a  foreword  the  hon.  secretary,  Mr.  W.  J. 
Ebbeu,  who  appears  to  be  the  editor,  points  out  that  while  for 
the  present  the  active  efforts  of  the  Association  to  remedy  the 
troubles  of  its  members  have  necessarily  ceased,  at  the  close  of  the 
war  there  will  be  more  men  than  jobs  available,  and  a  strong 
organisation  is  necessary  to  prevent  the  reduation  of  salaries. 
The  journal  is,  therefore,  intended  to  maintain  interest  In  the 
Aseooiatlnn,  and  to  increase  the  membership.  The  attitude  of  the 
I.K.E.  towards  the  A,E.S.E.  is  disouesed  by  J.  VV.  Thomas,  k  couple 
of  ihort  «tori9«  follow,  and  »bout  hitl/  tht  journtl  it  d«Tet«d  to 


Association  affairs  and  correspondence.  It  is  a  neat  and  creditable 
production,  and  should  prove  a  valuable  aid  to  the  ABsociation'e 
work. .  .        -, 

"  Joitrnal  of  the  Institution  of  Electrical  Eagiaeers,"  Vol..  53, 
No.  240  ;  January  l.ith,  1916. — This  issue  contains  papers  on 
"Automatic  Protective  Ssvitchgear  for  Alternating  Current 
Systems,"  by  E.  B.  Wedmore,  and  "Coal  and  its  Economical  Use," 
by  P.  S.  Thompson.  There  is  also  a  "First  List"  of  over  tJOO 
Members  of  the  Institution  who  are  serving  with  the  Colours. 

Calendars  and  IMaries.— Mr.  P;  D.  Morkis,  of  2fr, 

High  Street,  Islington,  N.,  is  sending  out  to  his  friends  a  refiU 
pocket  notebook  on  the  multi-ring  loose-leaf  principle. 

A  celluloid  pocket  tablet  from  the  Key  Engineebing  Co.,  Ltd., 
of  Trafford  Park,  bears  a  calendar  for  1915  with  metric  and 
English  measures  at  opposite  edges. 

From  the  Edison  &  Swan  Uxited  Electric  Light  Co.,  Ltd  , 
Ponder's  End,  we  have  received  a  neat  metal  stand  containing  a 
perpetual  desk  calendar.     It  is  a  handy  little  contrivance. 

Messes.  Flowebdew  i  Co.,  engineering  translators,  &o.,  of  14, 
Bell  Yard,  Temple  Bar,  London.  W.C,  have  prepared  a  wall 
calendar  with  monthly  slips  for  1915. 

Catalogues   and   Lists. — Messrs.  Alfred  Herhert, 

Ltd.,  Coventry. — Sixteen-page  illustrated  price  list  of  Carpenter 
taps  and  dies. 

Electric  Supplies  Manufacturing  Co.,  24,  Wilde  Street, 
Liverpool.  —  Pamphlet  giving  illustrations  and  particulars  of 
various  designs  of  electric  flres,  and  combined  heaters  and  hot- 
plates. 

Electrical  Apparatus  Co.,  Ltd.,  Vauxhall  Works,  Sonth 
Lambeth  Road,  London,  S.W. — New  four-page  leaflet  (H  19  Pfl) 
giving  full  description  and  tabulated  prices  of  their  D.o.  motor 
control  pillars. 

Messrs.  Mickelwbight,  Ltd.,  Alperton,  Wembley.— Hanging 
card  showing  illustrations  of  the  dimmers,  rheostats,  resistances 
and  other  lines  which  they  manufacture. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich.— Sixteen-page 
illustrated  pamphlet  (No.  A  710),  containing  descriptions  of  their 
various  types  of  loud-speaking  marine  telephones. 

Messrs.  Brice  Peebles  &  Co.,  Ltd.,  Edinburgh.  —  20-page 
pamphlet  (No.  20  D)  containing  a  full  description  of  the  Peebles 
motor-converter  and  a  list  of  users,  also  a  comparison  of  same  with 
rotaries  and  motor-generators. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
E.C.— Leaflets  dealing  with  the  "Geekoduct"  demon-grip  con- 
tinuity fittings,  and  electrical  novelties  in  the  shape  of  pocket 
lamps,  torches  and  portable  lamps  and  refills. 

British  Thomson-Houston  Co.,  Ltd.,  Rugby.  —  New  price 
leaflet  No.  4,501— B  giving  particulars  of  B.T.H. lightning  arresters 
for  c.c.  oircuits  ;  also  descriptive  list  No.  3,120  (28  pages)  contain- 
ing full  information  relating  to  their  A.C.  switchboard  panels  for 
three-phase  systems  up  to  6,600  volts,  more  than  half  of  its  pages 
being  devoted  to  dimensional  drawings  and  diagrams  of  connections. 

Private  Arraniieinents.— Fklgate  Ixstallatios  Co., 

Ltd.,  Broadway  Buildings,  Station  Road,  Reading.— Pursuant  to 
the  provisions  of  the  Companies'  (Consolidation)  Act,  a  meeting 
of  the  creditors  of  the  above  was  held  last  week  at  the  Reading 
Gas  Ca.'s  Lecture  Hall,  Cross  Street,  Reading.  It  was  stated  that 
the  company  had  passed  the  usual  resolution  in  favour  of  volun- 
tary liquidation,  and  had  appointed  Mr.  A.  G.  West.  C.A.,  of 
Market  Place,  Reading,  to  act  as  liquidator.  According  to  the 
statement  of  affairs  presented,  the  liabilities  amounted  to  £a,n.">, 
of  which  £1,180  was  due  to  the  trade,  and  £426  to  cash  creditors, 
while  there  was  an  overdraft  at  the  bank  of  £609.  The  assets 
were  estimated  to  realise  £674,  and  consisted  of  book  debts  £230, 
fixtures  and  fittings  £70,  stock  as  per  balance-sheet  of  September 
30th  last  £333,  work  in  hand  £31,  rent  receivable  £.">,  and  shares 
in  an  electrical  company  £5.  No  deficiency  account  had  been 
prepared,  but  it  was  stated  that  the  present  position  had  been 
brought  about  through  the  war.  A  discussion  took  place  as  to 
the  advisability  of  a  joinbyliquidator  being  appointed,  but  eventually 
it  was  decided  to  confirm  the  voluntary  liquidation,  with  Mr.  West 
as  the  sole  liquidator. 

Li(|nidations.— The    Hklsby  Wireless   Teleohaph 

Co.,  Ltd. — This  companv  is  winding  up  voluntarily,  with  Mr. 
J.  B.  Edwards,  of  25,  Victoria  Street,  S.W.,  as  liquidator.  A 
meeting  of  creditors  is  called  for  Jannary  23rd. 

The  Electric  Storks,  Ltp — A  meeting  of  creditors  was  held 
on  Friday  last  (January  15th),  at  204,  Wolverhampton  Street, 
Dudley  (Worcs.). 

Leitnkr  ELEOTHlCAr  Co ,  LTD.,  Maybury,  Woking.— Mr.  G.  E. 
Corfield  (with  a  committee  of  inspection)  was  appointed  liquidator, 
December  23rd,  1914. 

The  General  ELECTl!OL^•TIC  Parent  Co.,  Ltd  — Partio.nlars 
of  claims  must  be  sent  by  February  10th  to  the  liquidator,  Mr.  J. 
Barron,  of  Middlcwich,  Chester. 

Australia. — A  firm  already  represcating:  several  Hrifcieh 
manufacturers  wishes  to  take  up  agencies  for  the  whole  of  the 
Commonwealth  for  dynamos  and  motors,  aocessoriea,  cables  and 
flexible  wire,  insulators,  .to.  The  name  of  the  firm  can  be  aeocr- 
tained  at  the  liiard  of  Trade  C.I.  Branch  in  London,  and  com- 
muaications  should  be  addressed  to  H.M.  Trade  OomuiiMioner  for 
Australia,  Commerce  House,  Melbourne. 

For  Sale. — The  Stratford  U.D.C.  invites  tenders  for 
the  purohaee  of  two  100-KW,  engine  and  dynamo  sets,  p»rtionl»r« 
of  wbish  ar«  <rlv«i>  in  our  adr^rUatrntnt  p«g««  toxlay 
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Trade     Announcpmeut.— Mr.   F.   Marchant,   elec- 
trician, h»s  removed  to  2,  College  Koad,  Bromley  (Kent). 
Baiikruptev  ProoeediuffS.— F.  I.  Behrexs  (F.  Burns). 

electrical  engineer,  Bamsley.— Trustee  (Mr.  B.  S.  Brigr^s,  Official 
Receiver,   21.   King   Street,    Wakefield)    released  December  14th, 

19U.  ^, 

Albert  Whiteley,  electrical  and  mechanical  engineer,  Llan- 
dudno.— Reoeivintr  order  made  January  14th,  on  debtor's  own 
petition. 

J.  W.  Gabsden  (J.  W.  Garsden  &  Co.),  electrical  engineer,  Black- 
burn.— Debtor's  discharge  suspended  for  one  month,  on  July  6th, 
1914. 

J.  SwAKisoN  (J.  Swanison  k  Co.),  electrical  contractors,  Man- 
chester.—A  first  and  final  dividend  of  lOd.  ia  the  £,  is  payable  on 
J«Uttiar^  29th,  at  27,  Brazannose  Street,  Manchester. 


LIGHTING  and  POWER  NOTES. 

Australia. — A  scheme  is  being  furthered  by  the  X.S.W. 
Railway  Department  for  the  utilising  of  electric  current  in  con- 
nection with  the  Sydney  metropolitan  tramway  system,  to  provide 
iUnmioating  power  on  several  of  the  railway  stations  within  the 
suburban  section.  At  Petersham,  Newtown,  Ashfield,  and  other 
stations  on  the  main  suburban  lines  the  fittings  have  already  been 
put  into  position.  Tiie  department,  it  is  understood,  also  proposes 
at  a  later  date  to  make  use  of  electricity  as  an  illuminant  for  the 
signal  disks. — Commonwealth    Kngineer. 

The  Municipal  Council  of  Mauley,  a  suburb  of  Sydney,  N  S.W,, 
has  decided  to  consider  the  question  of  resuming  the  Manley 
electricity  works  and  running  them  for  the  benefit  of  the 
municipality.  , 

The  St.  Leonards  Council  (Tas.)  has  decided  to  ascertain  further 
particulars  from  the  Launceston  CouncU  on  the  question  of  extend- 
ing the  electric  light  to  St.  Leonard's.— ?V;i(fcr.». 

The  result  of  the  first  year's  working  of  the  Port  Melbourne 
municipal  electricity  undertaking  with  current  supplied  in  bulk 
from  the  Melbourne  City  Council,  shows  receipts  amounting  to 
£2,512,  and  expenditure  to  £2,751.  The  number  of  private  con- 
Bumers  is  increasing  every  month,  including  several  large  industrial 
concerns  attracted  by  the  new  tariff  for  power  recently  adopted. — 
Melbourne  Age. 

The  Waverley  Municipal  CouncU  has  entered  into  an  agreement 
with  the  Sydney  Municipal  Council  for  the  supply  of  energy. 

The  Nunawding  (Vic.)  Council  is  floating  a  further  loan  of 
£5,000  for  the  extension  of  the  electric  lighting  system,  and  a 
second  scheme  is  to  be  undertaken  as  soon  as  the  funds  and  equip- 
ment are  available. 

At  Nuttagong  (  N.S.W.)  a  poll  of  the  ratepayers  resulted  in  favour 
of  the  proposed  electricity  supply  and  pumping  scheme  for  the 
town.    The  scheme  is  estimated  to  cost  £3,600. — Tenders. 

Ballater. — E.L.  Scheme  Inaugurated. — On  Decem- 
ber 23rd  last,  the  electric  supply  fystem  at  this  Scotch  holiday 
resort  was  inaugurated  by  Mr.  Duncan,  of  Tillycorthie,  who  has 
taken  a  prominent  part  in  the  inception  of  the  scheme.  The  cost 
of  the  installation,  some  £6,000  has  been  borne  by  Duncan's  Elec- 
tricity Supply  Co.,  which  is  innning  the  system  for  a  period  of 
years.  The  installation  has  been  carried  out  by  Messrs.  T.  C. 
Smith  &  Co.,  of  Aberdeen,  and  includes  at  the  generating  station, 
two  68-B  H  p.  Fielding  &  Piatt  suction  gas  engines  driving  42-KW. 
B.E.P.  dvnamos,  working  in  conjunction  with  a  Chloride  battery. 
There  are  about  100  street  lamps,  40  of  50  C.P.  and  60  of  25  c.p. 
each,  and  120  private  consumers,  the  total  lamp  connections  being 
about  1,500.  The  Great  North  of  Scotland  Railway  is  understood 
to  be  going  to  wire  its  premises  for  220  25-c.p.  lamps.  The  distri- 
bution system  is  by  means  of  overhead  wires.  Mr,  Duncan,  at  a 
banquet  held  in  honour  of  the  event,  expressed  his  regret  that  they 
should  have  had  to  u%e  coal  as  fuel  at  their  plant,  owing  to  local 
opposition  to  the  use  of  the  ample  water  powers  which  were  avail- 
able in  the  neighbourhood.  The  charges  for  energy  are  6d.  per 
unit  for  lighting  and  4d.  per  power. 

Barues. — The  surveyor  has  informed  the  B.C.  that  in 
Limes  Avenue  where  electric  light  is  installed,  the  tenants  wish  to 
have  gas  stove?  fixed,  but  the  Gas  Co.'s  charges  appear  excessive. 
The  electrical  engineer  was  instructed  to  prepare  a  report  and 
estimate  for  providing  electric  cookers. 

Barnsley.- Proposed  Loan. — The  T.C.  has  agreed  to 
apply  to  tbe  L  G  B.  for  sanction  to  bjrrow  £4,800  for  electric 
lighting  purposes. 

BawnboT    (Co.    favan). —  Street    Lightinct. — The 

R  D.C.  has  accepted  the  Billyconnell  Electric  Light  and  Power 
Co.'s  tender  for  lighting  the  town. 

Beccles. — Prov.  Order. — The  Public  Lighting  Com- 
mittee of  tbe  T  C.  has  recommended  that  a  prov.  order  be  applied 
for,  for  street  lighting  bv  electricity  and  a  special  meeting  of  the 
CouQcil  is  to  consider  the  matter. 

Bexley. — The  West  Kent  Electric  Co.  has  submitted  to 

th-!  U.D.C.  a  plan  for  an  extension  of  the  mains  in'o  Crayfnrd 
parish,  in  order  to  supply  the  works  of  Messrs.  Vickers.  The 
proposed  main  wiU  iQu  |rom  Eltbam, 


Bin<t'le\. — The  U.D.C.  has  lodged  an  objection  with  the 
B.  of  T.  against  the  proposed  Keighley  Corporation  Electric 
Lighting  Extension  Order,  so  far  as  it  affects  E»st  Morton,  and  a 
petition  against  the  Yorkshire  Electric  Power  Bill. 

Bouvnenioutli. — Reduced  Tariff. — The  Bournemouth 
and  Poole  Electricity  Supply  Co.,  Ltd.,  has  reduced  the  price  of 
current  for  lighting  to  6d.  per  unit,  as  from  the  March  quarterly 
readings  of  the  meters. 

Bury. — Bulk  Supply. — The  agreement  by  which  the 
T.C.  agrees  to  supply  electricity  in  bulk  to  Heywood  T.C.  has  now 
been  completed. 

Carlisle. — Restricted  Hour  Tariff. — At  a  meeting 
of  the  T.C.  on  the  12th  inst.,  a  resolution  passed  by  the  Electricity 
Committee  that  in  the  case  of  bulk  supplies  of  energy  under 
agreement,  on  the  restricted  hour  system,  the  fixed  charges  be 
reduced  from  £4  58.  to  los.  per  KW.  of  demand  per  annum,  was 
referred  back.  A  long  discussion  took  place,  in  the  course  of 
which  it  was  urged  that  such  action  by  the  Electricity  Committee 
would  lead  to  corresponding  reductions  by  the  Gas  Committee,  and 
result  in  loss  all  round. 

Chesterfield. — The  T.C.  has  reduced  the  charge  for 
current  for  lighting  in  the  Whittington  district  from  44d.  to  3fd. 
per  unit. 

Chile. — A  decree  has  been  published  approving  the 
project  presented  by  Djn  Federico  Baeohler  for  the  installation  of 
an  electric  lighting  system  in  the  town  of  Paente  Alto,  in  the 
Department  of  La  Victoria. 

Colchester. — The  T.C.  has  decided  to  augment  the 
supply  of  current  to  the  Lexden  district  by  laying  a  further  cable, 
at  a  cost  of  £235.  This  will  enable  the  sub-station  plant  to  be 
driven  from  the  lighting  mains  Instead  of  the  tramway  mains  ae 
at  present. 

Coutinental.  —  France.  —  In  Paris,  which  has  not 
yet  been  subjected  to  lighting  restrictions  to  anything  like  the 
extent  that  London  has,  the  military  authorities  have  submitted 
proposals  to  the  Government  for  diminishing  the  volume  of  out- 
side and  private  lighting  ;  this  is  also  to  apply  to  the  suburbs  of 
Paris,  especially  to  the  workshops  where  work  is  carried  on  night 
and  day,  and  the  light  ia  visible  from  a  distance. 

Edinbnrah. — Prov.  Order. — The  T.C.  has  approved  of 

the  Corporation  Prov.  Order,  1915,  subject  to  a  modification  of  one 
clause,  in  which  the  power  to  supply  energy  to  lessees  of  new 
tramways  has  been  abandoned. 

At  a  recent  meeting  of  the  Merchants'  Association,  the  T.C.'s 
proposal  to  trade  in  electrical  fittings  and  open  showrooms  were 
keenly  discussed,  a  deputation  from  the  Contractors'  Association 
attending.  Mr.  Stevenson,  convener  of  the  E.L.  Committee,  voiced 
the  Corporations  views  on  the  matter,  pointing  out  that  the  pro- 
posal was  not  to  sell  anything  or  to  do  any  wiring.  He  was  con- 
vinced that  there  was  a  great  future  for  hiring  in  the  city,  and 
that  people  would  not  hire  from  the  individual  trader. 

Epsoui. — School  Lighting. — The  U.D.C.  has  entered 
into  an  agreement  with  the  College  authorities  for  a  three  years' 
supply  of  current,  on  the  following  scale  : — Minimom  of  3,000 
units,  4d.  per  unit;  3,000  to  6,000,  SJd.  ;  6,000  to  9,000,  3d.  ;  9,000 
to  12,000,  2id.  ;  as  soon  as  the  consumption  arrives  at  a  minimum 
of  12,000  units  per  annum,  the  charge  to  be  on  a  flat  rate  of  3d. 

Goring. — Failure  of  Supply. — Owing  to  a  break- 
down of  the  engines  and  to  the  water  turbine  becoming  water- 
logged the  electric  light  supply  has  been  stopped  for  more  than  a 
week. 

Harrog'ate. — Proposed  Loan. — The  T.C.  has  decided 

to  apply  to  the  L  G.B.  for  permission  to  borrow  £500  for  electric 
service  mains  and  a  similar  amount  for  transformers. 

Holme. — Regarding  the  Bill  of  the  Yorkshire  E. P.  Co., 
the  U.D.C.  has  asked  for  an  undertaking  that  the  Bill  will  not 
hinder  the  Council  or  a  local  company  from  running  its  own  E.L. 
plant. 

Holmfirth. — Proposed  Loan. — The  U.D.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  borrow  £7,500  for  carrying 
out  the  electricity  scheme. 

Lauo'port. — Prov.  Order. — The  R.D.C.  has  decided  to 

loilge  onjeJ'ions  against  the  ptov.  order  for  E  L.  being  applied  for 
by  Messrs.  Christy  Bros.,  the  area  of  supply  of  which  includes  the 
parishes  of  Compton,  Dandon  and  Sjmerton. 

London. — Islington. — Plant  Extensions. — The  B.C. 

is  recommended  to  carry  out  extensions  at  the  electricity 
works  to  meet  the  increasing  demands  for  energy.  The  electrical 
engineer  has  prepared  reports  and  estimates  for  additional  plant, 
coal  bunkers,  ice,  and  Mr.  A'bion  T.  Soell,  the  Council's  consulting 
engineer,  is  in  aereement  with  the  scheme,  with  slisht  alterations. 
The  Lighting  Committee  recommends  (1)  the  Council  to  apply 
for  sanction  to  birrow  £52,757,  the  estimated  cost  of  the  exten- 
sions ;  (2)  that  the  Li'rhting  Committee  be  authorised  to  proceed 
with  the  necepsary  wurk-  ;  and  (3)  that  the  amount  of  loan  out- 
standing in  respect  of  boilers  to  be  displaced  be  repaid  out  of  the 
reserve  fund  of  the  undertaking 
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Lambeth. — Electbicitt  Chabges.— At  a  meeting:  of  the  B.C. 
on  Thursday  last  week,  the  Finance  Committee  reported  that  it  had 
had  under  consideration  the  circular  letter  of  the  South  London 
Electric  Supply  Corporation,  Ltd.,  in  which  the  company  gave 
notice  of  its  intention  to  increase  the  charge  for  the  supply  of 
electrical  energy  for  lighting  purposes  from  4Jd.  to  SJd.  per  unit, 
but  to  grant  a  rebate  of  id.  per  unit  in  cases  where  the  corpora- 
tion's supply  was  used  as  the  only  illnminant  upon  the  premises. 
Certain  members  of  the  Committee  met  directors  of  the  corpora- 
tion in  reference  to  the  increased  charge,  who  stated  that  proceed- 
ings had  been  instituted  in  the  High  Courts  in  respect  of  the 
proposals,  and  it  was  then  thought  inadvisable  to  pursue  the  matter 
further.  At  the  hearing  before  Mr.  Justice  Eve,  the  corporation 
admitted  that  in  granting  the  rebate  referred  to,  it  was  acting 
in  breach  of  the  provisions  of  the  Electric  Lighting  Act,  1882,  and 
it  was  willing  to  submit  to  a  declaration  to  that  effect,  where- 
upon Mr.  .lustice  Eve  made  the  declaration.  Mr.  F.  Kinnaird 
inquired  if  it  was  not  a  fact  that  the  Council  and  other  consumers 
were  paying  5Jd.  per  unit,  whilst  others  were  paying  5d.  or  less. 
Councillor  Hunt  said  they  were  not  aware  of  any  such  cases. 

The  Poplar,  Shoreditch  and  Stoke  Newington  B.C.'s  and  the 
Longhton  U.D.C.  are  to  petition  against  the  London  and  District 
E.S.  Bill  and  the  London  E.S.  Xo.  2  Bill. 

Shobeditch. — The  B.C.,  on  the  recommendation  of  the  Elec- 
tricity Committee,  has  decided  to  establish  a  municipal  rifle  range 
on  ground  belonging  to  the  electricity  department.  The  cost  for 
providing  and  equipping  the  range  with  butts,  targets,  &c.,  is 
estimated  at  £100  ;  wiring,  £10  ;  and  rifles,  £15. 

St.  Pangeas. — Loan  Balances — The  L  C  C.  Finance  Sub- 
Committee  has  again  taken  up  with  the  B.C.  the  reductions 
of  the  outstanding  periods  of  the  42  year  loans  on  the 
electricity  plant,  pointing  out  that  the  Treasury  had  written 
stating  its  view  that  not  only  must  renewals  and  replace- 
ments be  provided  otherwise  than  by  loan,  but  that  it  was  desirable 
to  accelerate  repayment  of  any  balance  outstanding  in  respect  of 
plant  retained  for  occasional  use,  or  spare  on  the  installation  of  new 
machinery.  The  B  C.  asked  for  a  copy  of  the  correspondence  with 
the  Treasury,  and  decided  to  adjourn  the  matter  pending  its 
receipt.  The  question  for  the  B.C.  was  whether  the  new  plant 
could  be  considered  as  a  "  renewal  or  replacement,"  and  it  was 
decided  that  it  undoubtedly  could  not  be  so  considered.  The 
Council  has  already  agreed  to  write  ofif  unpaid  balances  on  six 
engines  at  Regent's  Park  station,  superseded  by  a  5,000-KW. 
turbine. 

The  B.C.  has  baen  recommended  to  petition  against  the  London 
Electricity  Supply  and  the  Supply  (No.  2)  Bills. 

Liirjfail. — The  Council  has  decided  to  apply  for  powers 
for  the  transfer  of  the  undertaking  of  the  Lurgan  Gas  Light  and 
Chemical  Co.,  also  to  make  further  and  better  provision  with  regard 
to  the  supply  of  water  and  electricity. 

Luton. — Proposed  Plant  Extensions. — The  electrical 
engineer  reports  that  the  new  plant  now  being  installed  at  the 
electricity  works  together  with  the  existing  plant  will  be  barely 
sufficient  to  supply  the  demands,  and  that  it  will  be  necessary  to 
make  arrangements,  at  an  early  date,  for  purchasing  further  plant, 
at  an  estimated  coat  of  £27,000,  exclusive  of  the  cost  of  any  addi- 
tional mains  which  may  be  required. 

Oakwortli. — The  U.D.C.  is  to  oppose  the  proposed  Bill 
of  the  Y  irkshire  Electric  Power  Co. 

Peiiistoiie. — Workhouse  Lighting. — The  B.    of  G. 

has  referred  to  Messrs.  C.  Hidgkinson  and  J.  M.  Marston  as  experts 
a  draft  agreement  with  the  Yorkshire  E.P.  Co.  for  the  supply  of 
current  to  the  workhouse  for  lighting  and  power. 

Penketli. — In  connection  with  the  proposed  electric 
light  prov.  order  for  the  district,  the  Warrington  Electricity  Com- 
mittee has  asked  the  P.C.  for  the  approximate  number  of  houses  in, 
and  population  of  the  parish. 

Pensliiirst. — The  P.C,  after  discussing  the  Electricity 
Extension  Bill  of  the  Tanbridge  Wells  T.C.,  has  decided  to  oppose 
the  application  so  far  as  Penshurst  is  concerned.  The  R  D.C.  has 
agreed  to  the  P.C.'s  action. 

Penryii. — E.L.  Scheme. — Mr.  Rickard,  a  resident  of 
the  town,  has  applied  to  the  T.C.  for  permission  to  erect  steel  poles 
for  overhead  wires  through  the  town  for  the  purpose  of  electric 
lighting.  The  matter  has  been  referred  to  a  Committee  for 
consideration. 

RaM'doii. — Public  Lighting. — The  D.C.  has  received 

a  letter  from  the  Yorkshire  Electric  Power  Co.  asking  to  be  given 
an  opportunity  of  quoting  for  public  lighting,  and  has  asked 
for  a  quotation  for  the  lighting  of  the  Leeds  and  Otiey  RuadH. 

St.  Heller. — E.L.  Scheme. — Steps  are  being  taken  to 
provide  a  supply  of  electricity  for  the  district.  A  company,  for 
this  purpose,  has  been  registered,  and  it  is  hoped  to  have  a  supply 
of  current  available  by  the  end  of  the  year. 

Selby.— E.L.  Scheme.— The  R.D.C.  has  decided  to 
assent  to  the  application  of  the  Yorkshire  E  P.  Co.  for  powers  to 
extend  the  area  of  supply,  so  as  to  include  the  R  D.C.'s  district. 

Seveiioaks, — The  U.D.C.  has  decided  to  give  notice  to 
petition  against  the  London  and  District  Electricity  Supply  Bill. 

SoiitliaiiiptOll, — The  Electricity  Committee  has  decided 
to  purchase  an  air  filtering  apparatus  in  connection  with  the 
tnrbo-alternator  at  the  electricity  works. 


South  Africa. — The  Worcester  (Cape  Province)  muni- 
cipality is  inviting  applications  for  its  local  loan  of  £16,000  to 
cover  the  expenditure  on  the  proposed  electric  lighting  scheme. 
Both  the  scheme  and  the  loan  are  very  popular. 

The  Cape  Town  City  Council  has  decided  to  make  a  charge  for 
connections  to  the  electric  light  supply  of  £3  for  the  first  100  ft. 
plus  the  actual  cost  of  labour  and  material  required  in  providing 
any  additional  length.  For  several  years  it  has  been  the  custom 
to  make  free  connections  within  100  ft.  of  the  supply  mains.  The 
cost  of  connection  may  if  desired  (in  cases  where  within  100  ft.) 
be  paid  for  in  12  monthly  instalments  of  58. 

Surrey. — The  C.C.  has  decided  to  seek  protective 
clauses  in  the  prov.  criers  for  E.L.  being  applied  for  by  Mr.  Gilbert 
Allom,  for  the  parishes  of  Chipstead,  Conlsdon,  Woodmansteme, 
Banstead,  Kingswood,  and  Walton-on-the-Hill. 

Truro. — Proposed  Loan. — The  T.C.  has  received  the 
consent  of  the  B.  of  T.  to  the  proposed  site  for  the  generating 
station,  and  has  decided  to  apply  totheL.G.B.  for  a  loan  of  £10,000 
for  carrying  out  the  E.L.  scheme.  The  period  for  which  the  order 
was  granted  expires  next  August. 

WalsalL— Public  Lighting. — The  T.C.  has  adopted 

the  recommendation  of  the  General  Purposes  Committee  to  light  a 
new  thoroughfare  with  eight  electric  standards,  each  carrying 
three  50-c.p.  metal  lamps,  at  an  inclusive  contract  rate  of 
£2  14s.  fid.  per  annum.  The  gas  department  offered  320  c.P.  per 
lamp,  at  £2  15s.  per  annum.  A  long  discussion  occurred  in  the 
Council,  where  it  was  pointed  out  that  the  desire  was  to  obtain 
the  best  form  of  lighting,  not  necessarily  the  cheapest.  Up  to  the 
present  the  electricity  department's  share  in  the  street  lighting 
has  been  19  arc  lamps,  which  are  being  converted  to  half- watt 
lamps,  while  the  gas  department  has  about  1.400  lamps,  and, 
judging  by  the  remarks  made,  the  local  gas  lighting  would  appear 
to  be  so  defective  as  to  give  no  guarantee  that  the  suggested 
320  c.P.  would  be  obtained.  One  speaker  aptly  remarked  :  "  Eternal 
vigilance  is  the  price  of  decent  gaslight." 

Wells. — Prov.  Order. — The  T.C.  is  recommended  to 
oppose  the  application  of  Messrs.  Chrislv  Bros,  for  a  prov.  order. 
One  of  the  grounds  of  opposition  is  that  the  proposed  area  of 
supply  is  too  restricted. 

West    Ham.  —  Electric    Cooking. — The    Education 

Committee  haa  been  recommended  to  install  electric  grillers  at  the 
Roeetta  Road  School. 

Woodford. — The  U.T>.C.  has  decided  to  withhold  con- 
sent from  the  prov.  order  for  E.L.  being  applied  for  by  the 
County  of  London  Electric  Supply  Co.  Wanstead  U.D.C.  is  also 
opposing  it. 

Wliitstable. — The  U.D.C.  has  decided  to  have  the  E.L. 
installed  throughout  the  Council's  offices.  A  specification  is  to  be 
prepared,  and  tenders  will  be  limited  to  local  firms. 

Windsor. — Restricted  Lighting. — On  account  of  the 
restrict-d  lighting  order,  the  Windsor  Electrical  Installation  Co. 
has  reduced  the  Corporation's  lighting  account  for  the  past  quarter 
by  £17. 

Yorkshire   Power  Co.'s   Bill. — At  a  conference   of 

West  Riding  boroughs,  held  at  Lseds,  it  was  decided  to  oppose  the 
Yorkshire  Electric  Power  Co.'b  proposed  BiU. 


TRAMWAY  and  RAILWAY  NOTES. 


Arffentina. — Buenos  Aires  Underground  Rail\vat. 

— The  Compagnie  Geoerale  de  Tramways  de  Buenos  Aires  of 
Brussels  reports  that  the  first  section  of  the  underground  railway 
of  the  Anglo-Argentine  Tramways  Co.  in  Buenos  Aires  was  opened 
for  traffic  in  December,  1913,  the  length  being  4 '2  miles.  During 
the  first  nine  months  of  working  the  average  receipts,  if  applied 
to  a  whole  year,  would  amount  to  £4fi,000  per  km.  per  annum,  as 
compared  with  £31,200  in  Paris.  £22,400  in  London,  and  £47.200 
per  km.  in  Xew  York.  As  a  consequence  of  the  financial  crisis  in 
Argentina  the  construction  of  the  second  underground  section  has 
been  indefinitely  postponed,  although  the  hope  is  expressed  that 
an  extension  of  time  will  be  granted  by  the  authorities.  The 
European  war  ha»  reacted  unfavourably  on  Argentin*  and  a 
r>-duoti  in  in  the  working  redulti  of  the  tramways  is  ht-ld  in 
proppe-.t. 

.4ustralia. — The  new  tramway  from  Cambi^rwell  to 
Melbourne,  r>V;  Richmond,  is  exppoted  to  be  open  for  traffic  next 
September.  The  work  of  construction  is  procoeding  rnpidly  ; 
tendprs  for  the  supply  of  rails  have  been  reoeiveH,  and  wherever 
possible  fub'tantial  preference  will  be  given  to  Australian  manu- 
factures and  material  in  onnnecMon  with  the  works. 

The  Fi'iroy  and  Northoote  (Vic.)  municipalities  have  agreed  to 
the  construction  of  an  electric  tramway  to  connect  with  Preston. 

Belfast.  — XiNE   Months'    Working.  —  The  report  of 

the  trauiwRV  working  for  the  nine  months  ended  December  Slut 
shows  a  balance  on  net  revenue  account,  after  allowing  for  all 
&xed  charges,  of  £20,133. 
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Biiiirley. — The  U.D.C.  proposes  to  apply  to  the  B.  of  T. 
for  a  farther  extension  of  time  for  the  construction  of  _^the  tram- 
way round  Rishworth  Hall  corner. 

Bury. — The  Chamber  of  Coiiimerce  has  decided  to 
forward  the  following-  resolution  to  the  Associated  Chambers  of 
Commerce  : — "That  in  the  opinion  of  thi9  Association  considerable 
commercial  adTantag;e  would  accrue  through  the  utilisation  of 
municipal  tramways  for  the  transit  of  poods,  and  recom- 
mends individual  Cnambers  to  exercise  their  influence  to  further 
this  use." 

Clrile;^The  German  Electric  Tramways  Co.  in  Santiago 
de  Chile  has  suspended  operations  owing-  to  a  disagreement  with 
the  local  authorities,  who  have  prevented  it  from  charging  double 
fares. 

Dundee. — The  Corporation  Tramways  Committee  has 
sanctioned  the  expenditure  of  £1,56.5  on  the  laying  of  larger 
oables  in  certain  roads,  where  the  existing  cables  are  said  to  have 
led  to  breakdowns 

File, — The  Dunfermline  and  Kirkraldy  District  Com- 
mittees of  the  County  Council  have  decided  not  to  oppose  the  Dnn- 
fermline  and  District  Tramways  Order. 

filass'OM.— Opposition  is  to  be  offered  by  theT.C.  to  the 
proposed  Caledonian  Riilway  prov.  order,  wbich,  among  other 
matters,  seeks  powers  to  provide  and  work  road  vehicles.  Cjrres- 
pondence  has  taken  place  with  regard  to  the  powers  sought,  and 
it  has  been  reported  to  the  Parliamentary  Bills  Committee  of  the 
T.C.  that  these,  if  passed,  would  adversely  affect  the  tramway 
department,  and  are  wider  than  those  obtained  in  recent  years 
by  other  railway  companies,  and  that  the  Municipal  Tramways 
Association,  with  the  secretary  of  which  the  manager  has  been  in 
communication,  has  on  several  occasions  successfully  opposed 
similar  clauses. 

Hiudley.— RrxxiNG  Powers.— The  U.D.C.  has  decided 
to  allow  the  Wigan  CDrporation  to  run  its  cars  over  the  lines  leased 
by  the  Council  to  the  South  Lancashire  Tramways  Co.,  and  to 
assist  the  Corporation  to  obtain  the  best  possible  terms.  Such 
running  is  to  cease  unless  the  Corporation  undertakes  within  three 
years  to  construct  a  new  line  from  the  terminus  of  the  existing 
line  to  the  Hindley  boundary. 

Hyde. — With  a  view  to  obtaining  clauses  for  the  protec- 
tion of  the  borough,  the  T.C.  is  to  petition  against  the  proposed 
Bill  of  the  Joint  Tramways  and  Electricity  Board,  which  provides 
for  extension  of  tramways. 

Mossley. — The  T.C.  has  decided  to  recommend  the 
Stalybridge  Joint  Board  to  include  in  its  proposed  Bill  a  clause  to 
provide  for  the  running  of  motor-'buses  along  Lees  Road  to  con- 
nect with  the  tramways  at  Springhead. 

Preston.— AxxuAi.  Kepoet.— The  receipts  for  the 
year  ended  March  .Slst  last  of  the  Corporation  tramways  were 
£45,9t6,  an  increase  of  £2  675  ;  the  gross  bilance  fell  from  £9,023 
to  £6,340,  owing  chiefly  to  increased  working  expenses.  Oat  of 
the  net  sum  available  £1,300  was  contributed  to  the  rates,  leaving 
£2,651  to  go  to  the  reserve  fund,  instead  of  £5,374. 

SoHthanipton.— Six  Months'  Working.— Receipts 
on  the  tramways  for  the  six  months  ending  September  last  amount 
to  £37,000,  an  increase  of  £702  as  compared  with  the  same  period 
12  months  previously.  To  get  this  increase  an  extra  mileage  of 
128,841  was  run.  and  an  extra  148,2.52  passengers  carried,  whilst  the 
energy  consumed  shows  an  increase  of  34,287  units.  The  receipts 
per  cir-mile  showed  a  decrease  of  l'385d.  for  the  period  under 
review. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — The  Government  is  making  arrangements 
to  equip  the  trans-Continental  railway  works  with  four  wireless 
plants,  so  as  to  enable  the  working  parties  to  keep  in  touch  with 
each  other,  and  thus  avoid  delays  in  the  exchange  of  instructions. 
The  sets  have  been  designed  by  the  Commonwealth  engineer  for 
radiotelegraphy  (Mr.  BaUillie).  Each  will  have  a  range  of  about 
150  miles,  but  will  rarely  be  required  to  work  over  20  to  30  miles. 
They  wOl  be  used  chiefly  at  the  head  railway  works.  There  is  to 
be  a  truck  fitted  with  wireless  plant  at  the  raUhead  on  the 
Western  Australian  end  of  the  line  and  another  at  the  South 
Australian  end.  Several  water-boring  parties  and  other  gangs  of 
workmen  are  ahead  of  these  points  preparing  the  way  for  the  con- 
struction of  the  earth  works  and  the  laying  of  the  rails.  Two 
wireless  plants  carried  in  motor-cars  are  to  accompany  these 
parties. — The  Age, 

Japan. — A  Bill  has  been  introduced  in  the  Japanese 
Diet  to  provide  a  sum  of  £115,000  for  a  new  submarine  telegraph 
cable  between  Nagasaki,  Japan  and  Tamsui,  on  the  Island  of 
lormosa.  The  new  Budget  also  includes  a  sum  of  *1.5O0,OOQ  fer 
Ui«  eiteafion  of  th«  telephon«  lystein  in  J»i»n, 


The  Telephone  SerAice. — Several  new  exchanges 'in 
London  are  approaching  completion,  and  an  tindergronnd  cable, 
costing  over  £100,000,  is  being  laid  between  London  and  Brighton, 
which  will  provide  junction  lines  sufficient  to  give  a  direct  service 
without  the  formality  and  loss  of  time  incurred  by  giving  a  trunk 
call.  The  improved  service  will  also  be  extended  to  towns  in  the 
South  of  England  as  far  as  Bognor  and  Chichester. 

l-nited  State.S. — The  Compagnie  Universelle  de  Til^lc- 
graphie  et  de  Ti-lephonie  sans  Fil  has  filed  a  petition  in  the  New 
Jersey  Courts  against  the  German  owners  of  the  Tnckerton  wire- 
less station,  claiming  that  an  agreement  was  entered  into  whereby 
the  property  and  patents  of  the  defendants  were  to  be  turned  over 
to  the  French  firm  in  all  countries  except  German.v.  The  German 
company  failed  to  complete  the  agreement  on  account  of  the  war. 
The  wireless  station  is  at  present  controlled  by  the  United  States 
Naval  authorities. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aylesbury. — February  Cith.  U.D.C.  Supply  of  electric 
motors  to  consumers  (hire-purchase  [agreement).  See  "Official 
Notices"  to-day. 

Australia.  —  Adelaide. —  February  10th,  Testing 
instruments,  for  Postmaster-General.  See  "Official  Notices" 
Jannary  1st. 

Bbisbanb. — March  10th.  Motor-generator,  power  board,  &c.,  for 
Postmaster-General.    See  "  Official  Notices"  January  15th. 

Bbisbane.— (Extension  of  time  to  March  16th.)  Common 
battery  multiple  switchboard  and  automatic  or  semi-automatic 
switchboard,  &c  ,  for  the  Deputy  P.M.G. — Board  of  Trade  Journal. 

Pebth. — February  10th.  Telephone  switchboards  and  parts,  for 
Postmaster-General.     See  "  Official  Notices"  January  8th. 

Melbourne,  Brunswick  and  Coburg  Tramways  Trust. — Febrnary 
24th.  Special  work,  bonds,  steel  and  wood  poles,  overhead 
materials,  h.t.  cable,  trucks,  and  sub-station  electrical  equipment. 
March  10th.  Car  equipments  (motors,  &c.),  car  bodies,  wheel 
guards.  Specifications  for  each  item,  £2  2s.  (returnable),  from 
the  office  of  the  Engineer  (Mr.  Struan  Robertson),  Sydney  Road, 
Coburg.  Copies  can  be  seen  at  the  Board  of  Trade  Commercial 
Intelligence  Department  in  London. 

Beekeuhaui. — .January  25th.  I'.D.C.  One  120-Kw. 
D.c.  generator  and  switchgear  to  couple  to  120-KW.  steam  alter- 
nator.    See  "Official  Notices"  January  Sth. 

Balton.  —  February  11th.  Corporation.  Low-tension 
sub-station  switchgear,  for  the  Electricity  Department.  See 
"  Official  Notices  "  January  Sth. 

Itury. — January  30th.  Extension  to  reinforced  concrete 
retaining  wall  at  the  electricity  generating  station.  Chamber  Hall. 
Specifications,  &:c.,  from  Mr.  J.  A.  Settle,  Borough  Engineer. 

Carditf. — February  22nd.  Installation,  750  points,  at 
New  Technical  Institute,  Cathay's  Park,  for  the  City  Council. 
See  ■'  Official  Notices  "  to-day. 

Cheltenham.  —  January  30th.  Corporation.  Twelve 
months'  supply  of  electric  light  fittings,  &c.  Forms  of  tender 
from  Mr.  J.  S.  Pickering,  Borough  Engineer. 

Colchester.  —  February  0th.  Corporation.  Twelve 
months'  supply  of  stores,  including  lighting  fittings,  car  equip- 
ment, overhead  equipment,  cable,  i;3.  See  "Official  Notices" 
to-day. 

Croydon.  —  January  25th.  General  stores,  for  the 
Corporation  Tramways  Department,  for  a  year.  The  Manager, 
Thornton  Heath. 

Darlinn'ton, — February  2ud.  Corporation.  Alternative 
tenders  for  2,000-kw.  and  3,000  KW.  tnrbo-alternators  ;  separate 
tenders  for  condensing  plant.  See  "Official  Notices"  January  loth. 

Dundee. — February  1st.  Corporation.  Supply  of  15 -ton 
overhead  travelling  crane  for  Walton  electric  sQb-station.  Specifi- 
cation from  Mr.  H.  Richardson,  Eagineer,  Electricity  Dapartnient. 

Halifax. — February  15th.  Corporation.  Twelve  months' 
supply  of  stores,  including  lighting  fittings  and  electrical  acces- 
sories, cables,  telephone  wire,  meters,  &;.  See  "Official  Notices" 
to-day. 

Ilouff  Konn'. — February  3rd.  No.  5,  steel  structural 
work;  No.  6,  coal-handling  plant.  Specifications,  &c.,  £1  each 
(returnable),  from  Messrs.  Preece,  Cardew  i;  Snell. 

Lame. — January  29th.  For  lighting  public  streets  and 
roads  by  electricity  for  three  years  from  August  1st,  by  the  U.D.C. 
Particulars  from  Mr.  W.  G.  Younge,  Clerk  to  the  ConncU. 

Leeds. — February  20th.  Corporation.  Twelve  months' 
supply  of  stores,  including  oable,  mains  boxes  and  fittings,  jointing 
and  insulating  material  electrio  lamps,  fittings,  &c.,  for  Blectiio 
i^nghtiog  Department.    S«e  "Offioiftl  Kotiesi''  te'<]»]r. 
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Loudon. — L.C.C, — January  26th.  Platelaying,  &c., 
for  electric  tramway,  Grove  Road  and  Burdett  Road,  &o.  Speci- 
fioationB,  &c.,  from  Mr.  G.  W.  Humphreys,  County  Hall,  Spring 
Gardens,  S.W. 

January  25th.  Lighting-  installation  (200  wiring  points,  260 
lighting  points)  at  Exmooth  Street  Elementary  School,  Hampstead 
Road,  X.W.     See  ''  Official  Notices"  January  15th. 

January  L'Rth.  10,000  or  5,000  driving  and  pony  wheel  tramcac 
tires.  Specification,  kc,  from  Chief  Officer,  L.C.C.  Tramways, 
62,  Finsbury  Pavement,  E.G. 

Bebmoxdsey. — February  5  th.  B.C.  Twelve  months'  supply  of 
carbons  and  brushes,  cable  and  jointing  material,  stoneware 
conduits,  meters,  demand  indicators,  main  fuses,  oils,  meter  boards, 
street  frames,  covers  and  joint-boxes.   See  "  Official  Notices  "  to-day. 

Middletoil. — Tenders  are  invited  for  coal  recjuired  at 
the  Corporation  electricity  works.     Mr.  Pauls,  Electrical  Engineer. 

>'ewc;istle-HUder-Lvine. — February  5th.  Three-wire 
single,  L.T.  paper,  lead-covered  cable,  armoured  feeder  and  dis- 
tributor mains,  for  the  Electricity  Department.  See  "  Official 
Notices"  to-day. 

.\ew  Zealand. — Wellington. — February  28th.    Public 

Works  Department.  18  step-down  transformers,  for  the  Like 
Coleridge  power  scheme.  Specification  at  the  Pablic  Offices, 
Wellington. 

I'ortsniouth.  —  February  3rd.  Corporation.  Twelve 
months'  supply  of  stoneware  pipes,  castings,  street  work,  kc,  for 
the  Electricity  Dapartment.  Forms  of  tender  from  the  Electricity 
Station,  Gun  Wharf  Road. 

Kedditeli. — U.D.C.  Two  turbo-alternators,  each  1,000 
KW.,  with  condensers,  cooling  tower,  &c.  ;  two  synchronous  motor- 
alternators  of  300  KW.  and  150  KW.  respectively.  See  "  Official 
Notices  "  January  8th. 

Rochdale.  —  January  27th.  Tramways  Committee. 
Erection  and  completion  of  repair  shops  :  («)  reinforced  concrete 
foundations'  and  car  platform,  (i)  steelwork  (steel  frame)  and 
((0  builders'  work.  Particulars  from  Mr.  P.  W.  Hathaway,  Town 
Hall. 

Sheffield.  —  .January  25th.  Corporation  Tramways. 
Tie-bars.  Spscifications,  &3.,  lOs.  (returnable),  from  Mr.  W.  J. 
Hadfield,  Surveyor,  Town  Hall. 

Tunhrida'c  Wells. — January  26th.  Cooling  tower  and 
pipework,  two  water-tube  boilers,  economisers,  mechanical  stokers, 
pipework,  and  feed  heater,  for  Borough  Electricity  Works.  See 
"  Official  Notices  "  January  1st. 

Warrinffton. — January  29th.  County  Borough  Educa- 
tion Committee.  Electric  lighting  and  bell  installation  at  Oikwood 
Avenue  Council  School.     See  "  Official  Notices  "  to-day. 

Wiffan. — January  26th.  Forty  tons  of  street  tramway 
rails,  B.S.S.  No.  3,  and  200  cranked  tie-bars.  Mr.  A.  J.  Gooseman, 
Borough  Engineer. 

Woodstock. — February  4th.  Generating  plant,  switch- 
board, battery,  wiring,  lamps  and  fittings  (120  points),  for  the 
Union  Workhouse  Guardians.   See  "  Official  Notices  "  January  15th. 


fiovernnient  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  :  — 

War  Office. 

Aebestos-cement  sheet. — Bell's  United  Asbestos  Co.,  Ltd. 

Elect -icdrilU.—S.  Wolf  &  C).,  Ltd. 

Electric  lighting  sets.— Austin  Motors  Co.,  Ltd. 

Electric  lamps.— Brimsdown  Limp  Works,  Ltd.  ;  Cryselco,  Ltd.  :  Dick, 
Kerr  &  Co.,  Ltd. ;  Omeea  Electrio  Lamo  Co.,  Ltd. ;  Pope's  Electric 
Lamp  Co.,  Ltd.  ;■  Rugby  Limp  Co. ;  "  Z  "  Electric  Lamp  MIg.  Co.,  Ltd. 

Teleeraijh  equipment  (leather  poods). — J.  Angos  \  Co. ;  Bec-kworths,  Ltd.  ; 
G.  G.  Bussey  &  Co.,  Ltd.  ;  Hathaway.  Son  i  Co. ;  Hepburn,  Gale  and 
Ross,  Ltd.  ;  J.  A.  Jacobs  &  Co.,  Ltd.  :  T.  Keave  Lycett  Saddle  and 
Motor  Accessories  Co.,  Ltd. ;  McKinstry  .£  Co. ;  Manufactures,  Ltd.  ; 
Martins,  Birmingham,  Ltd. ;  Phtlpot  Jt  tions ;  J.  A.  Pritchard  ;  R.  W^ 
Stiby. 

Wiring  for  electric  lighting.— At  Aghada  Camp,  Craig  &  Paton,.  Ltd.  ; 
Ballykiriter  Camp,  W.  Coates.  &  Soa.-Ltd. :  Clandeboye  Camp,.  Craig 
and  Paton.  Ltd. ;  Curragh  Camp,  Maguire  &  Gatchell.Ltd.;  Randals- 
town  Camp,  J,  Robinson  &  Co. ;  Tipperary  Camp,  \V.  Coates  &  Bon,  Ltd. 

Cro'wh  Agents  for  the  Colonies. 

Cables  and  boxes. — British  Insulated  and  Helsby  Cables,  Ltd. 

Electric  cranes. — Rinsomes  &  Rapier,  Ltd,    - 

Electro-pneumatic  haraioor.—B.;&  Si  Massey,  Ltdfc 

Telegraph  poles.— Bullers,  Ltd." 

Wireless  telegraph  apparatus. — Marconi's  Wireless  Telegraph  Co.  • 

Indi.v  Office,  Store  Depabtmbnt. 

Cells. — Siemens  Bros.  &  Co.  _    .  .._.... 

Dynamos.— J.  Btone  &  Co.  ^ 
Cable.— Siemens  Bros.  &  Co.,  Ltd. 
Motors.— Lancashire  Dynamo  Co. 

Post  Office. - 

Laying  lines  of  stoneware  ducts. — At  W^are  (Watton  Road),  J.  Mowlem 

and   Co.,  Ltd.  ;    Sheffield-Donoaster,    Section  1,  R.  &  T.  Howarth  ; 

Section  2,  J.  W.  Pearce. 
Laying  linei  of  cast-icon  pipe^,  U  troughing  (with  ..cab''e),  and  stoneware 

du  5ts.— At  Hove,  J.  Mowlem  &  C  i.,  Ltd. ;  at  Sidcup,  F.  G.  Brummell. 
Laying   lines    of    cast  iron    pipes    and    stoneware    ducts.— East    Barkmg 

Cemetery,  F.  G.  Brurame'li.  at  Inverness,  Terrace,  Bavswater  Road, 

J.  Mowlem  &Co.,  Ltd.  ;  at  Waterloo,  Livetpobl,  W.  Pollitt  &  Co.,  Ltd, 
Laying  lines  of  cast  and  wrough^-iron  pipes  and  stoneware  dact'i.— Lower 

Clapton,  N.E.,  G.  J.  Anderson  ;    at  lavemess,    H.  MacVinish  ;    at 

Waltham  Cross,  W.  Gi-ifBths  &  Co.,  Ltd. 
Laying  lines  of  cast-iron  pipes,  steel  tube^  and  stoneware  ducts. — Finchley 

Road.  N.W.,    D..  R.  Paterson,.  Ltd.  ;  at  Barking-Grays,,  J..  Mowlem 

and  Co.  ;    ",-'" 

Laying  lines  of   stoneware  duets. — ^\'ictoria    Street,  Parliament    Street, 

S.  W.,  J.  Mowlem  4  Co.,  Ltd. :  Museum  Exchange  Graj's  Inn  Road, 

O.  C.  Summers.  ■  i.     ■  . 

Laying  lines  of  underground  conduits: — At  Shoreditob.'Stepney,  &c,  O.  C. 

Bummers;  at  Fulham,  &o., -O.  C- Summers;'  alt  i^afldmgton  and  St. 

Marylebone,  O.  C.  Summers ;  at  Kensington.  Q^^C  giummers ;  at  St. 

Pancras,    D.  R.  Paterson,  Ltd  ;    at  flertij-iij;  T^i^ib^y,- Sc.  O.  C. 

Summers;  at  Camberwell,  S.'B..  0."  C.  Summers ;  .^»  Hai&inursmith, 

F.  G.  Brummell. 
Manufacturing,  supplying,  drawing.iu  and  joinjing  paper -core  leafl-covitvd 

cables.- London  (Colchester,   Siemens   Bros.   ..t   Co.,   Ltd.;    Sheflleld- 

Doncaster,  Johnson  &  Phillips.  Ltd. 
Supplying  and  installing  two  m'jtor-generators,  controlling  switchboard, 

cable,  wire,  4c.,  at  the  G.P.O.  (West),  E.C.— Mawdslejs,  Ltd. 
Installing   electric    lighting    and     power    supply  cable    at   Birmingbam 

H.P.O.  Extension. -G.  E.  Taylor  &  Co. 
Installing  electric  light  at  Dublin  P.O.— Grindlay,  Ross  A  Co. 
Telephone  exchange  extension  etiuipment.— At  Putney,   S.W.,  Western 

Electric  uo.,  Ltd. ;  at  Brixton,  S.W.,  Wcstera  Electric  Co. :  at  Seven- 
oaks,  Western  Electrio  Co. 
Protective  apparatus. — British  L  M.  Eric.won  Mfg.  Co  ,  Ltd. 
Telegraphic  a)  i)aratus.— Siemens  Bros;  S  Co.,  Ltd. 
Telephonic  apparatus.— Automatic    Telephone  Mfg.  Co.;  British  L.  M. 

Eicsson    Mtg.    Co.,    Ltd.;    feel-Couner    Telephone    Works,    Ltd.; 

Western  P21pctric  Co. 
Submarine    cable. —India-Rubber,    GattOPercha    and    Telegrat*    Works 

Co.,  Ltd. :  Siemens  Bros.  4  Co.,  Ltd. ;  Telegraph  Construction  and 

Maintenance  Co.,  Ltd. 
Dry  cslls. — Siemens  Bros.  ,tCo.,  Lt<I. 
Porous  cells. — British  Insulated  and  Helsby  Cables,  Ltd. ;  Siemen«  Bros. 

and  Co.,  Ltd.  .  ■      ,       - 

Cable  distribution  plugs. — Siemens  Bros.  A  Co.,  Ltd'. 
Solder.-  B.I.  and  Hel,by  Cables,  Ltd. 
Cable  Buspe-iders. — P.  liimtington  A  Co. 
Battery  i;inC8.— Eyre  Smeltinfe  Ck). ;  Siemens  Bros.  ,v  Co.,  Ltd. 
Jointiag  bronze  sleeves.— Duptrd  Brt>s. 


CLOSED. 

Ayr. — In  connection  with  the  new  enteric  fever  block  at 
Heathfield  Hospital,  the  tender  of  Messrs.  Reid  &  Co.,  Ayr,  at 
£145,  has  been  accepted  for  electric  light  installation  work. 

II e>  wood. — The  T.C.  has  accepted  the  tender  of  Messrs. 
James  Mills  &  Co.  for  electric  motor  and  gas  engine  at  Botany  Bay 
sewage  works.  * 

Ciilas«'OW. — The  T.C.  Tramways  Committee  on  Works 

and  Stores  has  recommended  acceptance  of  the  following  : — 

Section  pillar  switches.- B.I.  and  Helsby  Cables.  Ltd. 

Insulators  for  sam-?.— Taylor,  Tnnnicliff  4  Co  ,  Ltd. 

■l5  sri-  in.  V.I.R    cable.- B.l.  and  Helsby  Cables,  Ltd. 

Conduit  f  ir  Millerslon  Extension  —Albion  Clay  Co.,  Ltd. 

Motor  spirit.— .lames  Ross  4  Co. ;  Oakbank  Oil  Co.,  Ltd. ;  Young's  Paraftln 

Light  and  Min  ral  Oil  Co.,  Ltd. :  Broxburn  Oil  Co.,  Ltd. 
Heozole.— Brothetton  &  Co.,  Ltd. 

The  T.C.  Committee  on  Electricity  received  tenders  for  the 
supply  of  rotary  converters  to  be  put  down  ia  the  Fairfield 
Eagineering  Works,  Govan,  and  agreed  to  reommend  acceptance 
of  an  offer  by  Messrs.  Dick,  Kerr  &  Co.  for  three  1,000-KW.  sets 
and  two  100-KW.  sets,  at  £7,81(1,  it  being  the  lowest. 

Ilornsey. — The  Council  has  accepted  the  followiug 
tenders :—  ■  i*    -i  i,  ■ 

K.u.T.   Bwitchgear.— A.  ReyroUe  &  Co.,  LtS.,"jEI,li8.     Elfhti  fltm§  and 

companies  tendered. 
i.T.  generator  and  feeder  switchboard.— Bleotrio  Construction  Co.,  Ltd., 

£683.    Nine  firms  and  companies  tendered. 
E.H  T.  cable.     Western  Kleotrio  Co.,  Ltd.,  £1,093.     Nine  Arms  and  com- 
pantes  tendered. 
Ohairmaa  Moritx  eaid  that  the  tender  for  oabU  from  a  German 
fitm  was  nfi  given  any  ooniidcratiop. 


London. — .*<i'ki'.\kv. — Lest  any  reader  should  imagine 
that  the  British  Central  Electrical  Co.,  Ltd.,  is  a  French  concern,  we 
are  asked  to  state  that  the  word  "  France  "  appearing  after  the 
name  of  the  company,  on  page  51  of  onr  issue  ot  January  8th,  was 
merely  intended  to  indicate  that  France  was  the  cjnntry  of  origin 
of  the  carbons  for  which  it  (juoted. 

I.-^LINGTON — Last  month  we  reported  the  decision  of  the  Lighting 
Committee  to  continue  the  existing  contracts  for  the  supply  of 
goods  and  materials  to  the  Electricity  Department  for  a  further 
period  of  12  months,  provided  the  contractors  concerned  gave  their 
conseat.  The  following  firms  have  agreed  to  the  Committee's 
proposal  :  — 

Cbambe-Iain  4  Hookham. — Eleotrical  sundries. 

I.R.,  G.P.  4  Telegraph  Works  CS).-Diilo. 

('ryselco  ('it.— Ditto. 

B-I.  4  Helsby  Cables  — Hiiih  and  low-tension  cables. 

W.  Lucy  4  Co.— Service  and  network  boxes,  4e:,  castings. 
•  J.  Gibb4  Co.,  Ltd.     Dkro.   ■  ■     ■  • 

Dussck  Bitumen  Co.,  Ltd. — Box  compound  and  bitumen. 

British  Electric  Transformer  Co.,  Ltd.— Transformers  and  accessories. 

Dick's  Asbestos  Co..  Litd.— Knfine  room  stores. 

J.  Oibli  &  Co.,  Ltd. -Ditto. 

A.  Round      l''.trctneal  sundries. 

Vacuum  Oil  Co.-  Oil  and  lubricants. 

First  Anglo-Russian  Oil  Co.— Ditto. 

.1.  Knowies  A  Co.— Earthenware  pipes,  Ac. 

Turner  ,^  LlBncv,  Ltd.— l>itto. 

Doulion  4  Co.,  Lid.— Ditto. 

The  under-mentioned  contractors  are  prepared  to  continae  their 
contracts,  subject  to  an  increase  ii  price  :  — 

Genera!  Electric  <3o.— Con iult  st^l  and  opal  Riobps 

Heap  4  Johnson.  — Rectifier  and  colloe'or  riiit  bru^bei. 

Yo  mg  4  S  ms.- -Insulators,  truughs,  flro-b.'icki,  4c. 

Lefda  Fireo'ay  Co.— Ditto. 

B.l.  A  HoUby  t'ab).>8.— Servioj  and  natwork  boxes. 

Callender'e  (>ble  Co.— Ditto. 

Jchnt'sn  t  Punitt^s,— TrtAiK-rdostt  afld  roon<otls<. 
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In  eome  oases  contraotors  have  expressed  their  unwilling-nesB  to 
continue  their  contracts,  and  the  Committee  proposes  to  purchase 
the  goods  or  material"  as  and  when  required  in  the  most  favourable 
market.  The  Committee  has  decided  to  accept  the  offers  of  the 
above-mentioned  oontractore. 

Newport  (Moil.). — The  T.C.  has  accepted  the  tender 
of  Messrs.  Babcock  &:  WUoox,  at  £150,  for  a  steam  feed  water 
heater  and  accessories. 

Sontbaiiiptoii, — The    following    tenders    have    been 

accepted  by  the  Town  Council : — 

John  Brown  &  Co. — 48  steel  tramway  tires,  at  £1^  lOe.  per  ton. 
B.I.  and  Helsby  Cables,  Ltd.— Three  miles  of  tramway  trolley  wire,  at 
Sid.  per  lb. 


Sanderlaud. 

tenders  : — 


■The  T.C.  has  accepted   the   following 


S.  Z.  de  Ferraoti,  Ltd.— Meters. 

B.I.  and  Helsby  Cables. — Trifuroating  boxes. 


Watford. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  Rogers  i:  Gowlett,  Ltd.,  for  the  electric  light  installation 
at  the  new  nursery  block  at  the  workhouse,  at  £33. 


FORTHCOMINQ    EVENTS. 


JUAIor   Institution  of  Eni!ineers.- Friday,  January  9and.    At  8  p.m.    Ali 
/  39,  Victoria  (street.    Paper  on  '*  Rotary  Air  Pumps,"  by  Mr.  A.  Arnold. 

Friday.  January  a9th.  At  8  p.m.  At  39,  Victoria  Street.  Debate 
on  "  London's  Future  Kleolrioity  Supply,'  opened  by  Mr.  P.  0. 
BatstODe. 

(Sheffield  and  District  Branch).— Friday,  January  29th.  At  8  p.m. 
AtCutler's  Hall,  SOtffleld.    Ordinary  Meeting. 

(Midland  Section).— Saturday,  January  30th.    Social  Evening. 

Institution  of  Mechanical  Engineers— Fnlay,  January  asnd.  At  8  p.m. 
At  Storey's  Gate,  S.W.  Paper  on  "Standardisation  of  Pipe  Flanges  and 
Flanged  Fittings,"  by  Mr.  J.  DewrAnce. 

Physical  Society  of  London.— Friday,  January  Q2nd.  At  6  p.m.  At  Imperial 
College  of  Science,  Siuth  Kensington.  Paper  on  "Practical  Harmonic 
Analysis,"  by  Dr.  A.  Russell. 

Royal  Institution  of  Great  Britain.— Saturday,  January  23rd.  At  3  p.m. 
At  Albemarle  Hcreel,  vv.  Lecture  I  on  "Aerial  Navigation  — Scienl  fio 
Principles,"  by  Dr.  R.T.  Glazebrook,  F.R.S.    January  3uth.    Lecture  II. 

Association  of  Mining  Electrical  Engineers  iWest  of  Scotland  Branch).— 

Saturday,  January  23  d.  At  4.3U  p  m.  At  Royal  Techuical  College, 
Glasgow.  Joint  Meeting  with  National  Association  of  Colliery  Managers. 
Paper  on  "Elenricity  at  the  Coal  Face."  by  Mr. -I.  Bowman.  After  the 
meeting  several  Visual  Signal  Indicators  will  be  exhibited. 

(Notts,  and  Derby  Branch'.- Saturday,  January  aSrd.  At  3.80  p.m. 
At  University  College,  Nottingham.      Ordinary  meeting. 

(Lancashire.    Cheshire    and    North    Staffordshire    Branch).  — 

Saturday,  January  30tn.  At  6  3U  p  m.  At  Oiosven  ir  Hotel.  Deansgate, 
Manchester.  Presidential  Address  by  Mr.  B.  Shaw,  and  p*per  on 
"Prevention  of  Electrical  Accidents  In  Mines,"  by  Mr.  T.  J.  Nelson. 

Association  of  Engineers-in-Cbarge.  —  Saturday,  January  23rd.  At 
3p.m     Visii  to  Messrs.  U.  Napier  s.  rtooa'  Wo  ks,  actim  Vale,  W. 

tiatnrday,  Janaary  30th.  At  7. 3U  p.m.  At  St.  Bride  s  Inncitite.  Bride 
Lane,  B.C.  Discussion  on  "English  v.  German  Uuperioriiy  of  Business 
MethvJs." 

Boyal  Society  of  Arts.— Monday,  Jannary25th.    At  8  p.m.    At  John  Blireet, 
,  Adelphi,  W.C.    Cantor  L**oture  (II)  on  "  Oils,  their  Production  and  Manu. 
factare,"  by  Dr.  F.  Mollwj  Perkin. 

bistltntlon  of  Civil  Engineers.— Tuesday,  January  26tli.  At  8  pm.  At 
Gre-»t  Ge  rge  street.  9.  iV.  Discussion  on  "  The  Lateral  Pressure  and 
Resistance  of  Clay,  and  the  Supporting  Power  of  Clay  Foundations," 
opened  by  Mt.  A.  L.  Bell. 

Wireless  Society  of  London.— Tuesday,  January  26th.    At  8  p.m.    At  the 

ln^tltution  'f  El,  ctrical  Engineers  Pr.sidential  address,  by  Mr.  A.  A. 
Campbell  Swinton  on  "Some  Electrical  Ph-nomena— Illustrated  by 
Experiments."  Members  of  the  I.E.B.  of  all  classes  are  invited  to 
atttnd. 

Institution  of  Electrical  Engineers.— Thursday,  January  28th.  At  8  pm. 
At  Victoria  Kmbankmeit,  vV.C.  Hixth  Kelvin  Lecture  on  "  Lord  Kelvin's 
Work  on  Gyrostatios,"  by  Prof.  A.  Gray,  P.R.8. 

(Manchester  Local  Section'.- Tuesday.  January  26th.  At  7  30  p  m. 
A(i  Engioeero'  Club,  17,  Aibe^  t  Square.  Paper  on  "  Electric  Steel-Making 
Fuinaoes,"  by  Mr.  T.  D.  Robertson. 

(Birmingham  Local  Sectlon).—Friday,  January  29th.  At  7  30  p.m. 
At  Umversuy,  Kdmuod  Street.  Lecture  on  "  Kelvin's  Work  on  Gyro- 
statios," by  Proi.  A.  Gray,  F.R.S. 

NQrth-East  Coast   Institution  of  Engineers  and  Shipbuilders.— Friday, 

Jaonary  29iih.  At  7.30  p  m.  At  bolbeo  Hall,  Newoaasle.  Ordinary 
Ueetlng. 

(Graduates'  Section).— Saturday,  January  80th.  At  7.15  p.m  At 
Bolbeo  Hall,  Paper  on  "  Some  Notes  on  Ship  Resistance,"  by  Mr.  A.  P. 
Fatteson. 


NOTES. 

Eaucational.  —  On  Monday  the  Manchester  Edu- 
cational Authority  opened  a  new  junior  day  technical  school  for 
boys  between  the  agesof  13and  16  who  desire  to  enter  the  electrical 
engineering,  building,  or  allied  trades.  The  school,  which  is  at 
Kewton  Heath,  is  a  new  feature  in  local  education,  and  about  40 
students  have  passed  the  entrance  examination.  A  second  sohool 
is  to  be  opened  in '  Openshaw,  another  industrial  district,  at 
E»8ter. 


Siiij;'alar  Electric  Blasting'  Accident.— An  accident 

unique  in  the  history  of  electric  blasting  occurred  on  the  Band  on 
December  12th  at  the  City  Deep  circular  shaft,  resulting  in  the 
deaths  of  two  white  men  and  two  natives,  and  the  severe  injury 
of  a  third  native,  whilst  two  other  natives  were  badly  shaken. 
The  European  victims  were  Messrs.  R.  Kenny,  leading  sinker,  and 
J.  Lawson,  his  helper.  They  were  leaving  the  bottom  of  the  shaft 
at  6.30  a.m.,  after  having  connected  up  the  round  of  holes  ready 
for  blasting,  and  the  sinking  bucket  in  which  they  were  being 
hoisted  had  reached  a  spot  about  20  ft.  from  the  bottom  when  the 
whole  round  of  holes  went  off.  The  force  of  the  explosion  blew  the 
bucket  and  its  Occupants  on  to  the  platform  about  60  ft.  above 
them.  In  the  ordinary  way  the  men  would  have  been  hoisted  to 
the  surface,  and,  after  the  usual  precautions  to  ascertain  that  all 
the  men  had  left  the  shaft,  the  connected  holes  would  have  been 
fired  by  the  switch  on  the  surface.  The  accepted  explanation  of  the 
terrible  accident  is  that  a  fierce  flash  of  lightning  during  a  thunder- 
storm, which  was  raging  at  the  time,  struck  the  ropes  of  the  skip 
or  the  guide  ropes,  and  that  these  acted  as  a  conductor  connecting 
with  the  cable  or  the  wires  at  the  bottom  of  the  shaft.  This  shaft 
is  known  as  No.  3,  the  big  circular  ventilating  shaft,  and  is  now 
nearing  completion.  It  may  be  remembered  that  in  the  discussion 
that  took  place  some  time  ago  on  the  subject  of  electric  blasting  on 
the  Band  the  possibility  of  accident  from  this  cause  was  pointed 
OUt.~~&iuth  African  Mining  Journal, 

In  a  letter  to  the  editor  of  the  Journal,  "A.  J.  K."  says  : — The 
defunct  J.  Lawson  mentioned  at  the  accident  at  the  City  Deep  was 
(I  am  almost  sure)  a  miner  at  Jagerefontein  at  the  time  (Ootober, 
November,  December,  1900,)  Jagersfontein  was  in  a  state  of  siege. 
Mines  were  set  at  certain  strategic  points,  to  be  blasted  on 
emergency  by  electricity.  The  insulated  wire  that  should  have 
been  used  for  the  connections  was  not  then  procurable.  On  four 
separate  occasions,  with  my  own  eyes  I  saw  four  of  these  mines 
exploded.  The  flash  most  probably  did  not  strike  directly  on  the 
wires,  but  certainly  may — or  did — have  set  up  some  sympathetic 
current  in  the  earth  itself.  But  the  flash  certainly  caused  the 
explosions.  J.  Lawson  must  have  known  this.  On  the  other 
hand,  he  wai  at  the  bottom  of  a  shaft,  of  which  the  depth  is  not 
recorded.  In  such  weather  as  has  been  obtaining  of  late,  those 
wires  should  not  have  been  allowed  to  protrude  at  the  surface. 
Either  they  should  have  been  stationed  some  20  to  30  ft.  from  the 
surface,  or  the  miner  should  have  unwound  them  off  a  reel  in  the 
act  of  ascending — or,  failing  these  precautions,  he  should  have 
been  warned  from  the  surface  that  thunder  conditions  existed. 
Lawson,  with  his  experience,  would  never  have  been  killed  from  a 
cause  of  which  he  well  knew  the  danger. 

Institution  and  Lecture  Xotes.  —  Institution  of 
Electrical  Engineers  (YaiiKSHiRE  Local  Section).— At  the 
meeting  on  Wednesday  last  week,  Mr.  E.  B.  Wedmore  read  his 
paper  on  "  Automatic  Protective  Switchgear  for  Alternating  Cur- 
rent SystPms."     The  dinonsBion  was  closed. 

Swansea  and  District  Institute  of  Engineers.— A  paper 
entitled  "  Invisible  Light  Waves"  was  to  be  read  by  Mr.  A.  L. 
Stanton,  yesterday,  in  which  X-ray  equipments  and  their 
operation  were  specially  treated  with  a  view  to  assisting 
mftib'TS  of  the  medical  profeoaiVin. 

Electrical  Assoclatiun  of  Jf.S.W The  last  meeting  of  the 

El'Otrical  Ass'iciatiou  of  New  S  >uih  Wales  was  held  in  Sjdney 
on  N  ivember  13th.  The  Association  will  in  future  be  known  as 
the  N.S.W.  Section  of  the  Electrical  Association  of  Au-tralia. 
The  annual  report,  referring  to  the  licensing  of  wiremen,  stated 
that  rules  had  been  drafted  for  the  purpose,  and  it  was  expected 
that  they  would  come  into  operation  at  the  beginning  of  the  new 
year.  The  Council  placed  on  record  the  continued  and  valnable 
services  given  to  the  Association  by  the  hon.  secretary  (Mr.  F.  W. 
MoAlister)  and  the  hon.  treasurer  (Mr.  G.  R.  Hudson).  The 
balance-sheet  shiwed  a  credit  balance  of  £166 

Mr.  W.  H.  Myers,  who  has  been  elected  first  President  of  the 
N.S.W.  Section,  has  been  a  strong  advocate  of  the  federation  of 
the  eleitrical  associations  throughout  the  Commonwealth,  and  the 
basis  upon  which  the  amalgamation  was  arranged  was  largely 
along  the  lines  of  the  scheme  put  forward  by  him.  Mr.  Myers 
is  an  assistant  engineer  in  the  N.S.W.  G-ovemment  tramways 
department. 

Mr.  R  Vine  Hall,  mains  superintendent  of  the  Sydney  City 
Council,  has  been  awarded  the  X.S  VV.  Electrical  Association's 
Rooke  preminm  for  the  best  paper  read  during  the  session  just 
concluded,  the  subject  being  "Distribution  of  Energy  by  Overhead 
Mains." —  Commonwealth   Engineer. 

Mr.  Dinald  S.  Monro  delivered  a  lecture  on  "  Modern  Electrical 
Wiring,"  on  Sitnrday  last,  ti  the  Sjientific  Society  of  the  Royal 
Technical  College,  Edinburgh.  Examples  of  a  new  method  of 
wiring  deviled  by  Mr   Monro  were  exhibited. 

M-  B-roard  Vricsfl  bia  been  ►lented  President  of  the  SOUTH 
Afktoan  iNSTiTtiTB  OF  ELECTRICAL  En(SIneeb8  for  the  year 
1915. — Smtth  African  Mining  Journal. 

Disinfection    by    Electrolysis.  —  According  to  the 

Hospital  very  satisfactory  results  have  been  obtained  at  Bexley 
Mental  Hospital  with  hypochlorite  of  soda  produced  by  the  elec- 
trolysis of  a  4  per  cent,  solution  of  common  salt  in  water.  The 
electrolytic  tanks  take  10  amperes  D.o  at  220  volts,  and  the  output 
is  12  gallons  of  hypochlorite  solution  per  hour,  which  is  diluted 
with  nine  times  its  volume  of  water  before  use  in  the  laundry.  Dr. 
Faulks,  assistant  medical  superintendent,  states  that  the  solution 
is  effective  in  destroying  micro-organisms  and  removing  stains,  and 
does  not  injure  textile  fabrics  appreciably. 
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Aiipoiiitiueuts  Vacant. — Switchboard  attendant  (30s.) 
for  Kend»l  Corporation  ;  sub-station  superintendent  (£200)  for 
Salford  Electricity  Department ;  assistant  for  testinfr  and  cali- 
brating mercury  motor  meters  (durinpr  war  only)  for  Eiinbursrh 
Corporation  ;  fitter-driver  (35s.)  for  Severalls  Asylum,  Colchester  ; 
senior  switchboard  attendant  (378.  6d.)  for  Salford  Electricity 
Department  ;  ticter-driver  (£2  2a.)  and  swifchboard  attendant 
(358.)  for  Clacton  U  D  C.  :  switchboard  attendant  (278.  6d.)  for 
Electricity  Works,  Lancaster.  Particulars  are  piven  in  our  adver- 
tisement pages. 

Late  Leji'al.— Pneumatic  Bell  Dispute. — In  the  City 

of  Ljndon  Court  on  I'Jth  inst.,  before  his  Honour  Jndpre  Rentoul, 
K.C.,  the  London  Pneumatic  Tube  Co.  made  a  claim  ajfainst 
Veritys,  Ltd.,  for  £3  168.  for  making  a  pneumatic  Ambulance  bell 
with  a  12-in.  gong  for  them.  Mr.  Clark,  who  was  the  plaintiff, 
said  that  on  September  16th  defendants  wrote  and  said  they  wanted 
an  ambulance  bell  for  their  Bristol  house.  He  saw  the  defendants' 
manager  and  told  him  the  bell  would  have  to  be  specially  made. 
Djfendants'  manager  said  they  wanted  the  beU  to  act  similarly  to 
the  bells  attached  to  the  City  of  London  Police  Ambulances,  only 
those  were  electric,  whereas  the  bell  ordered  was  to  be  worked  by 
the  driver,  their  oars  having  no  electricity.  Defendants  asked  for 
an  estimate,  and  he  said  it  would  be  £3  168.  Then  the  defendants 
asked  for  a  blue  print,  but  he  said  he  must  design  the  bell,  and  he 
could  not  give  him  a  blue  print  without  it  was  regarded  as  a 
definite  order.  Defendants  gave  him  a  definite  order,  and  later  on 
wanted  to  cancel  it,  which  he  would  not  agree  to,  as  he  had  done 
half  the  work.  He  had  had  to  pay  18s.  for  a  gong,  and  he 
designed  the  striking  arrangements. — Mr.  Kenelm  Preedy, 
defendants'  counsel,  said  that  their  Bristol  House  found  that  their 
customer  would  not  go  into  the  matter  further.  They  then  told 
the  plaintiffs  the  order  must  be  regarded  as  cancelled.  The  firm 
order  was  subject  to  the  approval  of  the  blue  print,  and  it  was  not 
approved. — Mr.  Clark  said  there  was  nothing  of  that  in  the 
correspondence  or  in  the  conversations. — Judge  Rentoul,  K.C.,  said 
that  the  defendants  could  not  play  tricks  with  the  plaintiffs  as 
they  had  done.  It  was  a  provisional  order,  and  if  the  defendants 
got  the  order  from  Bristol  then  the  plaintiffs  would  get  the  order. 
It  was  necessary  to  buy  a  12-in.  gong. — Mr.  Clark  said  he  could 
not  have  got  on  without  it.  He  bought  it  of  Barwell's,  of 
Birmingham.  He  had  never  seen  one  before,  and  he  hoped  never 
to  see  another. — Dafendants  called  a  witness,  who  said  that  the 
plaintiffs  were  told  it  was  a  provisional  order.  It  was  a  new  idea, 
and  they  only  made  an  inquiry  of  the  plaintiffs.  Plaintiffs  need 
not  have  bought  a  gong.  Defendants  referred  the  matter 
to  their  Bristol  House.  "  Blue  print  to  be  approved  before  pro- 
ceeding," was  on  the  order. — Mr.  Clark  said  that  was  done  after 
the  firm  order  was  given. — Judge  Rentoul  thought  there  had  been 
a  serious  misunderstanding  between  the  parties.  He  gave  judgment 
for  the  defendants  without  costs. 

Attobney-Genebal  at  the  Relation  of  the  Ilford  Gas 
Co.  r.  the  Ilford  Ubban  Distbict  Council. — This  action,  bv 
which  the  plaintiffs  sought  declarations  and  in j motions  in  respect 
of  alleged  ultra  vires  acts  committed  by  the  defendants  in  connec- 
tion with  their  electric  light  supply,  was  settled  before  Mr. 
Justice  Sargant  on  Wednesday,  January  20th. 

Mr.  Mark  Romer,  K.C.,  who  represented  the  plaintiff^  said  that 
the  defendants  had  agreed  to  submit  to  j  adgment,  but  they  sought 
to  impose  certain  terms  and  conditions  which  the  plaintiffs  were 
not  prepared  to  aocept.  The  action  might  be  divided  into  two 
parts,  one  relating  to  the  method  by  which  the  Council  carried 
on  its  electric  lighting  business,  and  the  other  to  preferential 
rates  it  was  alleged  they  were  giving  to  certain  consumers. 
With  regard  to  the  first,  tne  plaintiffs  asked  for  a  declaration  that 
the  plaintiffs  were  acting  ultra  virex  in  carrying  on  the  business  of 
supplying  electric  lamps,  motors  and  appliances,  and  in 
having  a  showroom  for  the  exhibition  of  such  goods. 
There  was  no  longer  any  question  that  the  Council  were  not 
entitled  to  carry  on  that  business,  and  they  did  not  oppose  a  decla- 
ration to  that  effect,  but  the  plaintiffs  asked  for  an  injunction  to 
restrain  them  from  doing  any  acts  under  contracts  made  in  con- 
nection with  that  business.  With  regard  to  the  second  part,  which 
related  to  the  alleged  undue  preference  under  the  Electric  Lighting 
Acts,  there  Vfas  no  question  now,  having  regard  to  a  recent  decision 
of  the  Court  of  Appeal,  that  the  new  tarifl  which  the  defendants 
proposed  to  set  up  was  ultra  riren,  because  they  were  favouring  the 
owners  of  premises  which  were  electrically  lighted  throughout. 
The  defendants  were  willing  to  submit  to  the  declaration  the 
plaintiffs  asked  for  ;  with  respect  to  that  the  plaintiffs  proposed 
merely  to  take  the  declaration  with  liberty  to  apply  for  an  injunc- 
tion if  neoesfary.  With  regard  to  the  other  part  of  the  case,  the 
defendants  slid  that  they  having  entered  into  a  number  of  contracts 
for  the  supply  of  tlame  arc  lamps,  electric  motors  and  wiring,  they 
were  willing  to  submit  to  a  declaration  that  such  matters  were  ul'ra 
i-lreg,  but  thty  wanted  the  plaintiffs  to  agree  not  to  apply  for  any 
injunction  in  respect  of  anything  done  in  connection  with  the 
agreements  that  were  in  force  at  the  present  date  for  a  period  of 
12  months.  The  plaintiffs,  of  course,  could  not  consent  to  any- 
thing of  the  sort.  They  were  willing  to  assent  to  three  months, 
but  that  the  defendants  said  would  not  do. 

His  Lordship  asked  what  was  the  length  of  these  arrangements. 

Mr.  Romer  said  he  did  not  know,  but  there  could  be  no  question 
that  they  were  all  >.ttra  rirex. 

Mr.  Martelli,  K.C.,  who  represented  the  defendants,  said  that 
some  were  for  a  year  and  some  were  for  longer.  He  was  quite 
willing  to  submit  to  a  declaration  that  all  these  matters  were 
ultra  rirr.^,  and  the  only  question  was  how  long  his  Lordship  would 
give  the  defendants  to  make  the  best  terms  they  could  with  those 
they  had  contracted  with,  some  of  these  ooutraots  having  many 


years  to  run.  some  five  years  and  sotne  only  one  yeai ;  it  the 
Council  were  merely  to  take  possession  of  the  motors  *hioh  \^ere 
working  under  the  hiring  agreements,  works  would  have  to  be  shut 
down,  and  a  number  of  people  thrown  out  of  employment.  There 
might  be  considerable  difficulty  in  getting  back  those  arc  lamps 
and  motors,  with  the  loss  to  them  of  several  thousands  of  pounds, 
which  the  councillors  might  have  surcharged  against  them.  It 
was  quite  impossible  for  the  users  of  there  arc  lamps  to  make  other 
arrangements,  presumably  with  the  Gas  Co.,  for  some  little  time. 

Mr.  Romer  said  he  couid  not  aocept  the  defendants'  statements 
as  to  the  agreements. 

Mr.  Martelli  said  he  desired  to  state  quite  frankly  what  the 
position  of  the  Council  was.  They  took  the  view  that  the  sale  of 
these  arc  lamps  and  motors  would  not  be  carrying  on  a  business 
that  was  nltra  vires,  and  they  intended  to  sell  them  if  they  could 
in  order  to  cut  their  loss. 

His  Lordship  said  that  if  an  injunction  was  applied  for  merely 
because  the  Council  had  sold  these  lamps  to  a  customer  who  had 
had  them  under  a  hiring  agreement,  he  did  not  think  he  should 
grant  it. 

Mr.  Martelli  said  that  after  that  expression  of  opinion,  and  as 
no  injunction  was  being  asked  for,  he  would  leave  the  matter 
where  it  was. 

His  Lordship  :  Then  I  will  make  the  declarations  asked  for,  with 
liberty  to  the  plaintiffs  to  apply  for  an  injunction  if  necessary,  and 
the  defendants  must  pay  the  costs  of  the  action. 

Inquiries. — Maliers  of  black  ivoride  sheets,  "  Comstick  " 
dressing  tor  commutators,  and  automatic  staircase  switches  that 
switch  off  after  two  minutes,  are  asked  for. 

University  of  IIoug'-Kona'.— Not  the  least  remarkable 

result  of  the  European  conflagration  has  been  the  demonstration 
of  affection  and  loyalty  which  it  has  called  forth  from  India  and 
this  Colony.  In  the  remote  island  of  Hong-Kong  the  local  Chinese 
have  already  coma  forward  splendidly,  and,  together  with  the 
British  residents,  have  provided  nearly  £3U,000  for  the  Prince  of 
Wales's  Fund.  Nearly  all  of  the  British  hrms,  with  headquarters 
in  Hong-Kong,  have  subscribed  to  the  London  fund  direct,  so  that 
the  above  sum  may  be  considered  to  come  from  the  residents  of  the 
Colony,  the  very  large  majority  of  whom  are  Chinese.  The  Uni- 
versity of  Hong-Kong,  which,  as  our  readers  know,  is  entirely 
equipped  with  British  machinery  presented  by  home  firms,  has 
organised  a  day  of  demonstration  of  apparatus,  ice,  and  the 
students'  Union  has  taken  the  matter  up  so  energetically  that  many 
hundreds  of  visitors  are  expected.  The  charge  for  admission  will 
go,  together  with  students'  subscriptions,  direct  to  the  Prince  of 
Wales's  Fund.  Oar  readers  will  also  be  interested  to  know  that  at 
the  outbreak  of  the  war  the  whole  of  the  members  of  the  Engin- 
eering staff  volunteered  to  run  night  shifts  on  the  local  search- 
lights, BO  as  to  enable  some  of  the  R  E.'s  to  go  to  the  front. 
"  Business  as  usual"  has  been  carried  on  at  the  University,  despite 
the  night  work  at  the  forts. 

The  Electrical  Industry  in  France.— With  the  issue 

for  January  2Qd  our  esteemed  contemporary,  La  Lumiere  £he- 
trique,  announces  that  after  an  enforced  cessation  of  activity  due 
to  the  loss  of  the  greater  part  of  its  staff  on  account  of  the  mobili- 
sation, it  has  succeeded  in  reorganising  its  arrangements  and 
resuming  publication.  Tendering  our  congratulations  and  good 
wishes,  we  add  the  hope  that  the  valuable  services  which  the 
journal  renders  to  the  electrical  industry  may  never  again  be  in- 
terrupted, and  that  its  former  prosperity  may  soon  be  restored. 

The  course  of  events  in  the  financial  world  since  July  is  reviewed 
in  a  special  article,  and  a  long  list  is  given  of  German  and  Austrian 
electrical  concerns  in  France  over  whose  affairs  control  was 
assumed  by  the  Government. 

Cojiper  Famine  in  .Sweden.— .\ccording    to    a    wire 

from  Gothenburg  it  seems  that  the  Swedish  State  has  very  great 
difficulties  in  getting  the  necessary  supplies  of  copper  for  various 
purposes,  on  account  of  the  stoppage  of  the  import  of  the  mineral. 
The  telegraph  department  has  been  obliged  to  discontinue  the  erec- 
tion of  new  telegraph  and  telephone  lines  because  there  is  a  lack 
of  cables  and  wires.  Private  industry,  and  the  electrical  industry 
in  particular,  suffers  also  from  lack  of  copper,  and  this  applies 
especiaUy  to  the  large  electrical  plants  at  TroUhattan,  where  the 
stocks  of  copper  seem  to  have  been  nearly  exhausted.  On  the  other 
hand,  the  United  States  otfijial  returns  show  that  the  amount  of 
copper  imported  from  America  into  Sweden  has  enormously  in- 
creased in  comparison  with  previous  years.  Of  course,  Sweden 
would  not  dream  of  selling  copper  to  Germany,  where  the  copper 
famine  is  said  to  be  even  more  severe, 

Guaranteed  Wirinir. — At  the  meeting  of  the  Counril 

of  the  Electrical  Contractors'  Association,  Incorporated,  held  at 
Leeds  on  Friday  last,  the  15th  inst,,  it  was  decided  to  adopt  the 
guarantee  scheme  (which  has  been  before  the  Association  for  the 
belt  part  of  two  years)  in  its  entirety.  The  scheme,  which  pro- 
vides that  the  Afsioiation.  as  a  whole,  shall  guarantee  the  wiring 
work  of  each  of  its  members  individually  up  to  a  cerUin 
specified  amount,  will  come  into  force  on  Octobir  1st  of  this 
jear  The  general  indemnity,  which  is  extended  to  any  «inployer 
of  one  of  the  Association's  members,  is  subject  to  certain  limita 
and  conditions,  copies  of  which  will  shortly  be  obtainable  from  the 
Secretary  upon  application.  The  standard  adopted  will  be  prac- 
tically in  accordance  with  the  rules  issued  by  the  Institution  of 
Electrical  Engineers.  It  is 'oelieved  that  the  effect  of  this  guaran- 
tee will  be  very  far-reaching,  and  that  it  will  remove  for  ever,  aa 
far  as  the  E.O.A,  is  concerned,  the  accusation  that  electric  wiring 
contractors  are  essentially  shoddy  workers. 
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'  Fatalities. — HEBBrKX.^An  Inquest  was  held  at  Heb^ 

bnrn  on  January  12th  on  the  body  of  L  slie  Oliver  Hnnt  (18),  an 
apprentice  electrician,  who  sustained  fatal  injuries  while  following^ 
his  employmeit  at  the  works  of  Messrs.  Reyrolle  on  6th  inst. 
Deceased,  it  was  stated,  received  instructions  to  examine  and  report 
respectingr  an  electric  lift,  and  after  setting  the  lift  in  motion  put 
his  head  inside  the  protectin?  bars,  with  the  result  that  a  counter- 
weight descended  upon  his  head  and  crushed  it.  It  was  further 
stated  that  it  was  unnecessary  to  act  as  deceased  had  done  to 
examine  the  lift,  but  the  firm  undertook,  as  a  furtlier  protection, 
to  construct  a  screen  at  one  end  of  the  lift.  A  verdict  of  "  Acci- 
dental death  "  was  returned. 

CAMBtsLiXG. — In  Gateside  Colliery,  Peter  MoCourt,  a  miner, 
who  was  working  an  electrically -driven  coal-cutting  machine,  was 
caught  in  the  machinery  and  sustained  fatal  injuries. 

Gljsgow. — It  is  reported  that  whilst  fitting  up  electric  wires  in 
a^arsh'ip  at  Fairfield  Dock,  on  12th  inst.,  James  Aitken,  electrician, 
aged  44,  fell  backward,  striking  an  iron  guard,  and  was  killed. 

KiDSGROVE.— Oi  14th  inst.  an  inquest  was  held  into  the  cause  of 
death  of  WilUam  HoUey,  aged  29  years,  who  died  on  Sth  inst.  as  the 
result  of  an  electric  sbock  received  at  Birchenwood  Collierv.  The 
general  manager  of  the  colliery  (Mr.  Allott)  said  that  the  deceased 
was  working  as  a  labourer  with  the  boiler  smiths  who  were  repair- 
ing the  quenching  machine  on  No.  1  coking  plant.  The  machine 
had  five  fixed  electric  lights,  1 00  volts  each,  arranged  in  series,  and  the 
current  was  taken  from  one  phase  of  the  power  supply  (500  volts 
A  c.)  to  the  motor  operating  the  machine.  Light  was  taken  from 
the  power  circuit  because  the  machine  was  a  travelling  one.  It  was 
understood  that  the  lights  were  not  to  be  interfered  with.  Accord- 
ing to  the  Stafford  Sentinel,  Mr.  Allott  said  that  in  order  to 
provide  light  for  the  purpose  of  completing  the  repairs,  current  was 
brought  from  the  110  and  120-volt  lighting  mains  30  yd.  away. 
The, electricians  fixed  two  lights  by  which  the  boilersmiths  could 
see  during  the  night.  In  the  afternoon  a  fitter  engaged  on  another 
part  of  the  machine  gave  instructions  to  a  youth  to  fix  an  exten- 
sion on  to  one  of  the  five  lights,  thinking  that  because  each  lamp 
was  at  100  volts  the  current  was  at  that  pressure.  Later  the 
deceased  handled  this  particular  light,  and  received  a  shock  from 
which  he  died.  After  other  evidence  had  been  heard,  the  jury 
returned  a  verdict  of  "  Accidental  death." 

Electricity  Su]»itl_v  Rifle  Lea»ue. — As  a  large  per- 
centage of  the  members  of  the  absve  League  are  now  serving  with 
the  Army  at  home  and  abroad,  the  matches  between  the  various 
clubs  composing  the  League  have  been  postponed.  Information  is 
to  hand  that  there  are  new  clubs  formed  and  in  process  of  forma- 
tion in  connection  with  electricity  works,  and  as  some  of  the 
League  clubs  are  in  a  position  to  arrange  friendly  matches,  such 
new  clubs  are  requested  to  get  into  communication  with  the  League 
secretary,  Mr.  E.  Mathews,  at  30<'i,  Mare  Street,  Hackney,  who  will 
be  pleased  to  nut  them  into  communication  with  those  clubs  who 
ate  open  for  fixtures. 

The  annual  meeting  and  dinner  have  been  abandoned  for  this 
year,  but  should  circumstances  permit  of  a  resumption  of  contests 
later  in  the  season  a  meeting  will  be  called  to  arrange  for  them. 

Some  of  the  League  clubs  ranges  have  been  handed  over  to  the 
military  authorities,  whilst  others  are  doing  good  work  in  connec- 
tion with  local  enthusiasts  who  are  patronising  the  club  ranges 
and  taking  advantage  of  the  instruction  offered  by  members  of  the 
various  clubs. 


OUR    PERSONAL    COLUMN. 

The  Editors  vnrite   electrical  engineers,  whether  o&nnected  with  the 
■  technical  or  the  commercial  tide  of  the  professitfn  and  ind/astry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
ELEcrsiCAii  Review  pastel  as  to  their  move  ^ntt. 


t'entral  Station  Officials.— On  January  13tli  at  St. 

Onthberfs  Church,  Sprowston,  Captain  G.  G.  Ewee,  A.M.I.E.E., 
7th  Battalion  Essex  Regiment,  was  married  to  Miss  Amy  Liell 
Willett,  eldest  daughter  of  Captain  W.  A.  Willett,  of  Leigh-ou-Sea. 
The  officers  and  men  of  F  Company  were  present  at  the  service, 
and  afterwards  formed  a  guard  of  honour  outside  the  church. 
Captain  Ewer,  who,  in  normal  times,  is  sales  engineer  to  the 
Stepney  Borough  Council  electricity  department,  has  been  serving 
with  his  regiment  on  the  East  Coast  since  the  outbreak  of  war. 

The  Commonwealth  Engineer  states  that  Mb.  E.  E.  Stahk,  who 
for  several  years  past  has  been  city  electrical  engineer  at  Donedin, 
X.Z  .  has  resigned  his  position.  Mr.  Stark  originally  went  to  New 
Zealand  from  America  as  engineer  for  the  VVaipori  Falls  power 
scheme,  and.  on  the  retirement  of  Mr.  Goodman  as  city  electrical 
engineer,  Dnnedin,  to  occupy  his  present  position  with  the  Ade- 
laide Municipal  Tramway  Trust,  Mr.  Stark  succeeded  him. 

The  Bury  Electricity  Committee  has  advanced  the  salary  of  Me. 
John  Murray,  chief  shift  engineer. 

■  The  Sunderland  T.C.  has  granted  the  following  increases  in 
salary  in  the  electricity  and  lighting  department :  —Chief  assistant, 
from  £275  to  £300  per  annum  ;  works  superintendent,  £i'50  to 
£275  per  annum  ;  four  shift  engineers,  £lo6  to  £169  per  annum  • 
clerk,  £91  to  £97  lOs.,  and  at  the  end  of  12  months  £104. 

The  Salford  Electricity  Committee  has  appointed  Mr.  J. 
\^  WOE  as  station  superintendent  at  his  present  ealarv. 

TttR.  A.  Brows,  chief  assistant  engineer  at  the  King's  Lynn 
munictpal  electricity  works,  has  tendered  his  resignation,  he 
havmg  secured  another  appointment. 


Mb.  W.  A.  Bbown',  distributing. engineer  at  the  St,  FandraB 
electricity  works,  has  resigned  his  appointment,  and  will  receive  a 
testimonial  under  the  Borough  Council's  seal  in  respect  of  his  17 
years'  service. 

Mr.  p.  J.  S.  TiDDEMAN,  manager  of  the  LlancUy  and  District 
E.L.  and  Traction  Co.,  Ltd.,  who  has  received  a  similar  appoint- 
ment at  Carlisle,  has  been  presented  by  the  employes  with  a 
bicycle. 

Mr.  Johx  a.  Parker,  chief  assistant  of  the  Greenock  electricity 
workF.  has  been  appointed  chief  assistant  of  the  Croydon  electricity 
works.     Therei  were  187  applicants  for  the  position. 

Trannvay  Officials. — Mr.    Krnest   Jordan  has  been 

appointed  station  engineer  of  the  Northampton  Corporation  Tram- 
ways, as  from  December  1st  last.  Mr.  Jordan  was  previously 
assistant  engineer  and  formerly  with  Messrs.  Cammell,  Laird  and 
Co.,  Ltd.,  of  Sheffield. 

General. — Mr.  Alfred  Longdex,  Assistant  Superin- 
tending Engineer  of  the  North-Eastem  District,  has  just  retired 
after  45  years'  service  in  the  Post  Office  Engineering  Department. 
A  farewell  smoker  was  held  at  Leeds  recently,  attended  by  repre- 
sentatives from  the  Engineer-in-Chief's  office  in  London,  and  the 
principal  district  officers,  and  Mr.  Longden  was  then  presented  with 
a  clock  and  vases,  and  Mrs.  Longden  with  a  handbag.  Mr.  T.  B. 
Johnson,  Superintending  Engineer,  made  the  presentation. 

Messrs.  A.  A.  Diecks,  electrical  engineer  for  Victoria  in  the 
Postmaster-General's  Department,  G.  H.  Morgan,  Telephone 
Manager,  Melbourne,  and  S.  L.  Monaghan,  Assistant  Telephone 
Manager,  Sydney,  who  have  been  invettigating  telephone  traffic 
requirements  in  America  and  the  United  Kingdom,  have  returned  to 
Australia. 

Ua  Monday  next  at  St.  Paul's  Church,  AVhitley  Bay,  the  marriage 
will  take  place  of  Mr,  George  G.  L.  Prekce,  branch  manager  in 
Manchester  for  Messrs.  Bruce  Peebles  i:  Co.,  Ltd.,  to  Miss  May 
Bowie,  of  Newcastle-on-Tyne,  fifth  daughter  of  the  late  John 
Bowie.  Mr.  and  Mrs.  Preece  will  reside  at  Seddon  Road,  Hale, 
Cheshire.  We  are  sure  that  Mr.  Preece's  many  friends  in  the 
electrical  world,  including  his  former  associates  at  Messrs.  Glover's, 
at  Trafford  Park,  will  join  with  us  in  congratulating  him,  and  in 
wishing  him  and  his  wife  that  is  to  be  long-continued  happiness. 

OI»ituary. — The  death  has  occurred  at  Eastney  Barracks, 
Portsmouth,  of  Lance-Sergeant  Frank  Toon,  of  the  Royal 
Marine  Artillery.  Some  years  ago  deceased  was  apprenticed  as 
electrician  at  Shirebrook  Colliery.  Later  he  enlisted  in  the  Royal 
Jlarine  Artillery.  After  various  voyages  he  was  appointed  head 
electrician  in  the  Eastney  Birracks.  A  verdict  of  "  Death  from  gas 
poisoning  "  was  returned. 


NEW    COMPANIES    REGISTERED. 


W.  E.  Raybould   &  Co.,  Ltd,  (138  934).— This  comnany  wai 

registered  on  January  Sth.  with  a  capital  of  £250  in  £1  shares,  to  carry  on 
the  business  of  electric  lighting,  heating  and  telephone  engineers,  suppliers 
and  Users  of  eleotrio  lighting  sets,  petrol  lighting  and  private  telephone 
installations,  sub-contraccorB  for  gas  lighting  and  heating,  and  hot-water 
heaticg,  dealers  in.  contractors  fnr,  and  constructors  of,  eleotricnl  work,  &c., 
and  to  adont  an  agreement  with  W.  A.  Raybould.  The  subsf^ribers  (with  five 
shares  each)  are :— \V.  A.  Raybould,  Theatre  Chambers,  Babingtin  Lane, 
Derby,  incoiporated  insurance  broker;  W.  E.  Rayb<)uld,  Jacksons  Chambers, 
St,  Peter's  etreet,  Derby,  electrician.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  flvei  the  first  are  W.  A. 
Raybould  (secretary),  and  W.  E.  Raybould  ;  qualification,  five  shares.  Regis- 
tered  office,  Jacksons  Chambers,  St.  Peter's  Street,  Derby. 

Stanley  Goodwin  &  Co.,  Ltd.  (138,998).— This  company  was 

registered  on  January  14th,  with  a  capital  of  £500  in  £1  shares,  to  take  over 
the  business  of  mechanical  and  electrical  engioecs  carried  on  by  8.  Goodwin 
and  W.  T.  Koetley,  at  Glebe  Street,  Stoke-upon-Trent,  as  "  Stanley  Goodwin 
and  Keetley."  The  subscribers  (with  one  share  each)  are  :— 8.  Goodwin, 
Victoria  Square,  Henley,  electrical  engineer;  W.  T.  Keetley,  10,  Riseley 
Koad,  HartBhill,  Stoke-upon-Trent,  elecirical  engineer.  Private  company. 
The  firbt  directors  are  not  named;  qualification,  50  shares.  Solicitor,  F. 
CoUis,  Btoke-upon  Trent. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Vi'ritys,  Ltd.— Capital,  £210  000  in  7,000  5  p°r  cent,  first  pre'. 
7,00U  0  per  cent,  second  pref.  and  6,980  ord.  shares  of  £10  each,  and  2C0 
management  share)  of  £1  each.  Return  dated  May  14th,  1914.  7.000  flrst 
pref.,  7,000  second  pref..  ti.692  ord.  and  300  management  shares  taken  up.  £10 
per  share  called  up  on  4.670  flrst  pref.,  7,000  second  pref.  and  2,493  ord.  shares 
and  £1  per  share  on  30  management  shares.  170  management,  •2:S3G  first  pref. 
and  4,2J0  ord.  shares  considered  a?  fully  p»id.  Mortgages  and  charges: 
£61,400.  Two  returns  of  allotments  made  up  to  -Tune  llth  and  July  2Sth,  1914, 
show  a  further  45  ord.  and  213  ord.  shares  allotted  for  cash  respectively. 

.Jamos   Keith    &    Blaclvman   Co.,  Ltd.— A  memorandum   of 

satisfaction  in  full  (a)  on  May  15th,  1914,  of  lirst  debs,  dated  March  lOth,  1903, 
securing  £100,  and  (6)  on  November  36th,  of  second  debs.,  dated  February  9th, 
1914,  securing  £200,  has  been  filed. 

Torquay  Tramways  Co.,  Ltd.— A.  memnrandum  of  satis- 
faction to  the  extent  of  £300  on  September  29th.  and  iMO  on  November  6(h, 

1914,  of  charge  dated  March  Sth,  1911,  securing  £60,000  has  been  filed. 

Maxim  Lamp  M'orlvS,    Ltd.— Debenture  dated  January   Ist, 

1915,  to  secure  £1,000,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Holders:  Imperial  United 
Liamp  Co.,  Ltd.,  Caxton  House,  Westminster,  B.W, 
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Jame»  Keitll  &  Blackman  Co.,  Ltd.— Issue  en  January  7th, 
1916,  of  ilOO  1st  and  £350  and  debantures,  parts  of  a  series  of  which  particu- 
lars have  already  been  filed. 

Brilliant  Arc  Lamp  and  Engineering  Co.,  Ltd.— leaue  on 

December  22nd,  1914.  of  i;4U  debentures,  part  of  a  series  of  which  particulars 
have  already  been  tiled. 

Prismatic  Art  Sign,  Ltd.— Particulars  of  £1,000  debs., 
created  January  4th,  1814,  Hied  pursuant  to  S3ec.  93  (3)  of  the  Companies'  (Con- 
solidation i  Act,  1908,  the  whole  amount  being  now  issued.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including 
lincalled  capital.    No  trustees. 

Printex    Accumulator   Co.,  Ltd.— Debenture  dated  January 

1st,  to  secure  £600,  charged  on  company's  undertaking  and  property,  present 
and  future.    Holder  :  T.  B.  Batchelor,  Hopwood,  Alvechurch,  Worcester. 

Miisselbiirgli  and  District  Electric  Light  and  Traction  Co., 

Ltd  —A  memorandum  of  satisfaction  to  the  extent  of  £200  on  December  18Dh 
and  £500  on  Deoembur  31st,  1914,  of  charges  dated  November  13th,  1905,  and 
May  11th,  1909,  securing  £90,000,  has  been  filed. 

City  of  Oxford  Electric  Tramway,  Ltd.— A    memorandum 

nf  satisfaction  to  the  extent  of  £1,000  on  December  21st,  of  charge  dated 
February  aoth,  1914,  seouriog  £16,000,  has  been  filed. 


CITY    NOTES. 


British   ColHinbia   Electric  Kaihvay   Co..  Ltd.— A 

dividend  at  the  rate  of  5  per  cent,  per  annum  on  the  ,5  per  cent, 
preferred  ordinary  stock  for  the  half-year  ended  December  31st  is 
to  be  paid. 

Brazilian  Traction,  Liolit  and  Power  Co..  ltd.— The 

directors  have  declared  a  dividend  of  H  per  cent,  on  the  ordinary 
capital. 

Yorkshire  (West  Ridinjr)  Electric  Tramways  Co., 

Ltd. — The  directors  report  for  1914  a  net  income,  after  providing 
for  repairs,  maintenance  and  debenture  interest,  and  including 
£5,521  brought  forward,  of  £32,045.  A  dividend  of  t>  per  cent, 
on  the  preference  shares,  as  against  4  per  cent,  for  the  previous 
year,  is  to  be  paid,  placing  £8,512  to  depreciation  renewals  reserve 
fund,  and  carrying  £10,725  forward. 

I»ublin  I  nited  Tramways  Co.  (isiXi),  Ltd.— After 

setting  aside  £18  GOO  towards  renewal  of  rails  and  placing  £5,000 
to  reserve  and  renewal  fund,  a  further  dividend  of  2J  per  cent,  on 
the  ordinary  shares,  making  5  per  cent,  for  the  year,  is  recom- 
mended ;  £11,366  is  to  be  carried  forward. 

Montreal    Light,   Heat  and  Power  Co.,    Ltd.— A 

dividend  of  21  per  cent,  on  the  paid-up  capital  stock,  being  at  the 
rate  of  10  per  cent,  per  annum,  is  recommended  for  the  quarter 
ended  January  31st. 

Anji'lo-American  Telegraph  Co.,  Ltd. — Tlie  directors 

announce  a  balance  dividend  of  £  I  lOs.  per  cent,  upon  the  ordinary 
consolidated  stock  for  the  year  December  31st,  1914,  less  income- 
tax  at  Is.  '.I  Jd.  in  the  £  ;  a  balance  dividend  of  £1  lOs.  per  cent, 
upon  the  preferred  stock  for  the  year,  less  income-tax  at  2i.  Id. 
in  the  £  ;  a  first  and  fioal  dividend  of  £1  lOs.  per  cent,  upon  the 
deferred  stock  for  the  year,  leas  income-tax  at  Is.  6Jd.  in  the  £. 
The  above  dividends,  which  are  payable  on  February  let,  together 
with  those  already  paid,  will  amount  to  £3  15s.  per  cent,  on  the 
ordinary  consolidated  stock,  £6  per  cent,  on  the  preferred  stock, 
and  £1  lOs.  per  cent,  on  the  deferred  stock. 

Paris  Compressed  .4ir  Co. — The  Compaojnie  Paris- 
ienne  de  I'Air  Comprimi'^  (Popp),  whose  electric  lighting  busi- 
ness was  transfprred  to  the  Compaguie  Parisienne  de  Distribu- 
tion d'Elecfericitc-  on  January  1st,  1914,  now  solely  carries  on  the 
compressed  air  branch,  although  it  holds  48,6."il  shares  in  the  latter 
company  and  6,000  shares  in  the  supply  company  known  as  the 
Ouest  Lumiire.  During  the  year  ended  on  June  30th,  191  (,  the 
Popp  company's  revenue  from  electricity  supply  and  electrical 
investments  experienced  a  decrease  as  compared  with  the  pre- 
ceding year,  whereas  the  compressed  air  department  had  an 
increase.  After  placing  £63,000  to  depreciation,  the  accounts 
show  net  profits  amounting  to  £187,0(10,  as  contrasted  with 
£207,000  in  1912-13,  and  it  is  proposed  to  pay  a  dividend  of  9  per 
cent  on  the  ordinary  shares,  as  in  the  previous  year,  whilst  the 
founder  shares  receive  £2  4s,  9d,  each. 


STOCKS    AND    SHARES. 

Tuesday  Evening. 
TUEBE  oan  be  little  doubt  but  that  the  re-opening  of  the  Stock 
Exchange  has  increased  business.  Whether  it  be  that  there  is  a 
sentimental  value  attached  by  the  public  to  the  fact  of  their 
brokers  dealing  within  walls,  under  a  roof  and  over  a  floor,  or 
whether  it  is  by  mere  coincidence,  the  public  are  certainly  doing 
more  now  than  they  were  at  the  end  of  last  year.  The  Treasury 
conditioQB,  laid  upon  the  Stock  Exchange  as  the  price  for  re-open- 
ing, have  not  been  extended  to  outside  sources  ;  and  the  quaint 
anomaly  remains  of  an  alien  enemy  being  able  to  realise,  with  the 
utmost   ease,   practically  what   money  he  likes  on  his   favourite 


seoiirities,  through  the  medium  of  channels  outside  the  Stock 
Exchange,  although  the  members  of  the  House  are  fettered  by 
regulations  so  onerous  that  they  extend  to  every  investor,  from  the 
largest  to  the  smallest. 

If  a  man  wishes  to  sell  10  British  Westinghouse  Preference  for 
example,  he  has  to  go  through  a  paraphernalia  of  ceremonies,  in 
exactly  the  same  way  as  he  who  realises  £34,000  by  the  sale  of 
1,00P  Canadian  Pacifies.  They  say  that  there  are  a  few  Stock 
Exchange  men  who  are  not  above  evading  the  temporary  regula- 
tions, but  it  may  be  asserted  with  safety  that  95  per  cent,  of  the 
membara  are  doing  their  best  to  comply  loyally  with  rules  which 
they  are  asked  to  maintain  as  a  contribution  to  the  national 
interest. 

The  electrical  markets  this  week  are  featured  by  conspicuous 
firmness  in  Eastern  and  Anglo-American  Telegraphs,  by  a  further 
weakening  in  Mexican  Tramway  securities,  and  by  fairly  active 
dealings  in  Westinghouse  Preference.  Edison  i:  Swan,  and  a  few 
other  manufacturing  shares.  Our  lists  show  the  principal  move- 
ments in  detail  • — 

HouE  Electbicity  Companies. 


Mean  price,  Jan.  19,  1915.  Rise  or  fall 


Brompton  Ordinary  . . 

do.       7  per  cent.  Pref. 
Charing  Cross  Ordinary 


do.        do.    44  Pref. 
do.  City  Pref.    . . 
4  Deb 


do. 

do. 

do. 
Chelsea 

do.    4S  Deb 

City  of  London  

do.        do.    6  per  cent.  Pref 

do,        do.    6  Deb 

do.       do,    4A  Deb 

County  of  London 

do.       do.       6  per  cent.  Pref. 

do.        do.        1st  Deb 

do.        do.        2nd  Deb. 

tonsi'ngton  Ordinary  

Londbu  Electric        

do.    6  per  cent.  Pref 

do.    4  Deb 

Metropolitan 

y    ■  do.  4A.  per  cent.  Pref 

■„  do.  4SDeb 

do.  3*  Deb 

St.  James' and" Pall  Mall 

do.        do.        do.      7  per  cent.  Fret. 

do.        do.        do.      3^  Deb 

Routh  London 

South  M'^tropolitan  Pref 

Westminster  Ordinary        

do.  4JPref 


do. 


July  27. 

a 

4S 

9U 
4| 

965 

16' 

134 
1164 
lOOi 

12 

12 
1024 

1014 
7* 

92i^ 
34 

97r 

83 

91 

7 
8U 

II 


this  week. 


TELEaaAI-HS  AND  TELEPHONES. 


Anglo-im.  Tel.  P( 

do.  Def 

Chile  Telephone         

Constantinople  Tel 

Cuba  Sub.  Ord.  

do.  Pf 

Eastern  Extension 

do.  4  Deb 

Eastern  Tel.  Ord 130* 


108i 
23 

ii 

4| 
84 
16} 
123 
974 


do.  3*  Pf. 

do.  4  Deb. 

Globe  Tel.  and  T  Ord. 

do.  Pf.  . . 

Gt.  Northern  Tel. 
Indo-European 

Marconi 

New  York  Tel.  4* 
Oriental  Telephone  Ord. 

do.  Pf. 

Tel.  Egypt  Deb. 
United  B.  Plate  Tel.  . 
do.  Pf. 

West  India  and  Pan. 
Western  Telegraph  . . 

do.  4  Deb. 


774 

net 

"i 
m 

824 
69 

in 

101 

98 
6g 
6t 

964 


Central  London,  Ord.  Assented 
Metropolitan 

do.  District 

Underground  Electric  Ordinary 

do.  "A"     . 

do.  Income 


Home    Rails. 

83 
87,* 


88 


FoHKiuN  Tbams,  Ac, 


AngloArg.  Trams,  First  Pf 4i 

do.              and  Pf *i 

do,              4  Deb 91 

do.              4*  Deb 9!<4 

do.               5'Deb 9<j 

Brazil  Tractions          66 

Bombay  Electric  Pf UB 

do.              44  Deb 96 

Mexico  Trams 70 

do.              6  per  cent.  Bondi     ..  H4 

do.              6  per  cent.  Bonds     . .  76 

Adelaid"  Sup.  6  per  cent.  Pf r<i 

do.              C  Dob. 101 


MANCPActuniNO  Companies. 


Britiah  Westinghouse  Pref, 

do.       4  Deb. 

do,       6  p.  Hen 
Calli-nders 

do.        6  Prof. 

do.        44  Dob. 
Castoer-Kellner 
Edison  a  Swan,  £3  pd.      . 

do.       do.       fully  paid 

do.       do.       4  Deb. 

do.        do.        9  Deb. 
Electric  Construction 

do.       do.       Pf. 

Oen.  Eloo.  PI 

llenieys         

do.      44  Pref 

do.       44  Deb 

India-Hubber 

Telegraph  Con 


74* 
101* 

11* 

H 
98* 

\ 

u 

m 

6;i4 


'A 


102 

16 
5 

1004 
»t 

-4 


MS 

72 

98 

8A 

12;(1 

do 

60 

11/. 
1 

10 

134 

,■> 
<>7 
8* 


-4 


-i 


+  14 

+  1 

-h 


+  S 

+  6 
-li 


-i 

—  1 
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+  i 
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-k 
-A 

—  9 
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~  4 
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Keen  attention  is  centred  upon  the  openings  of  Parliament,  and 
the  possibilities  which  this  wUl  present  in  regrard  to  the  two  Bills 
that  have  been  deposited  In  connection  with  London's  electricity 
supply.  The  County  Council  Bill  stands  first  in  point  of  magni- 
tude and  importance.  Part  2  of  the  Bill  is  that  which  arouses 
most  interest  in  financial  circles,  since  this  proposes  to  empower 
the  electricity  authority  to  create  a  new  trustee  stock,  redeemable 
in  60  years  by  a  sinking^  fund  running  for  the  term  of  30  years. 
The  Authority,  it  is  suggested,  shall  have  the  power  to  spend  ten 
million  pounds  on  new  capital  account,  and  such  further  sums  as 
may  be  necessary  for  the  acquisition  of  the  various  undertakings. 
Bumours  that  the  Bill  will  be  withdrawn  met  with  prompt  denial, 
so  presumably  it  will  proceed  in  the  ordinary  way,  although  a 
little  scepticism  on  that  point  may  be  permitted. 

Reference  to  the  Bill  will  show  that  the  proposed  acquisition  is 
to  be  carried  out  by  agreement,  which,  to  the  ordinary  lay  mind, 
naturally  suggests  that  the  companies  would  demand  payment 
on  the  basis  of  profits  spread  over  a  number  of  years,  plus  goodwill 
and  allowance  for  undeveloped  areas  of  supply.  Putting  the 
number  of  years,  for  the  sake  of  argument,  at  25 — which  seems 
to  be  a  probable  period — and  making  allowance  for  the  other  two 
items  and  sinking  fund  requirements,  the  observer  would  work  out 
these  totals  to  something  like  22  to  25  million  pounds  sterling. 
Add  the  usual  trimmings,  and  it  might  not  be  far  out  to  prophesy 
that  something  near  40  million  pounds  pterling  would  be  wanttd 
to  work  this  scheme.  A  separate  Authority  is,  of  course,  an 
integral  part  of  the  scheme ;  and  the  Bill  proposes  that  if  this 
Electric  Authority  is  satisfied  that  its  receipts  on  revenue  accoimt 
in  any  year  are  likely  to  be  insufficient  to  meet  the  charges  pay- 
able out  of  revenue,  the  Authority  shall  levy  a  deficiency  rate 
apportioned  amongst  the  Councils  in  proportion  to  the  assessable 
value  of  the  areas  within  the  area  of  supply. 

Having  regard  to  the  huge  field  which  the  soheme  covers— East 
and  West,  North  and  South  of  London — this  last  suggestion  opens 
up  a  prospect  hardly  pleasing  to  the  champions  of  cheap  electricity 
supply  for  London,  or  to  those  undertakings  in  a  densely-populated 
area  which  might  be  called  upon  to  make  up  a  probable  defidency, 
at  least  for  some  time,  incurred  by  the  authority  in  comparatively 
sparsely-peopled  places  in  Surrey,  Middlesex,  Bucks.,  and  Hertford, 
l!;  might  be  supposed  that  the  companies  would  cordially  support 
a  scheme  whereby  they  should  be  paid  out  on  goodwill  terms  in  a 
trustee  stock  that  would  have  a  first  charge  upon  the  revenue 
of  the  new  authority  ;  but  from  the  point  of  view  of  the  outsider, 
interested  more  as  a  consumer  and  ratepayer  than  as  a  holder  of 
electricity  supply  shares,  the  outlook  is  less  alluring. 

The  companies — or  at  least  some  of  them — do  not  wish  to  be 
disturbed,  however  ;  and  several  are  promoting  a  Bill  of  their  own, 
conceived,  as  we  said  before,  on  more  modest  lines,  but  lacking  the 
adhesion  of  various  important  members  of  the  London  electrical 
undertakers,  without  whom  it  would  be  practically  impossible  to 
attain  the  great  desiderata  of  central  supply  and  cheap  current 
which  Parliament  wiU  certainly  demand  as  a  condition  of  autho- 
rising any  such  amalgamation  plan. 

We  must  repeat  once  more  that,  with  the  Government  a  large 
borrower  on  war  account,  any  proposals  that  call  for  the  raising 
of  substantial  sums  of  money  are  bound  to  be  regarded  coldly  just 
now,  more  especially  if  they  involved  such  competition  as  the 
creation  of  another  trustee  security  would  necessitate.  The 
Treasury  has  intimated  this  week  that  issues  for  undertakings 
carried  on,  or  to  be  carried  on  in  the  United  Kingdom,  shall  only 
be  allowed  where  it  is  shown  to  the  satisfaction  of  the  Treasury 
that  they  are  advisable  in  the  national  interest,  so  that  the  prospects 
for  either  Bill  look  none  too  rosy  at  the  moment. 

It  is  no  part  of  ours,  of  course,  to  fiing  hyper-austere  criticism 
at  schemes  that  aim  at  the  achievement  of  such  an  object  as  uni- 
fication of  Landon's  electric  supply.  But,  in  this  part  of  the 
Electbical  Review  at  all  events,  it  is  finance  that  counts  mostly  ; 
and  therefore  one  is  bound  to  examine  with  a  good  deal  of  close- 
ness each  proposition  as  it  is  brought  forward.  The  critic 
welcomes  each  honest  soheme,  though  it  may  seem  unsound  in 
parts,  smce  all  these  proposals  are  working  towards  the  goal  which 
must  one  day  be  reached.  The  sooner  the  end  is  attained,  the 
better  will  it  be  for  everybody  ;  but  to  build  upon  insecure  founda- 
tions would  simply  mean  the  work  having  to  be  done  over  again 
unless  London  is  to  be  saddled  with  a  burden  more  heavy  and 
costly  than  prevails  at  present,  and  the  great  conclusion  of  cheap 
Ughtmg  and  power  be  defeated  through  indiscreet  action  at  the 
outset. 

The  prices  of  Home  R^Uway  stocks  again  show  advances  in 
most  cases  on  the  week.  This  time  the  improvement  has  spread 
to  the  electrical  issues.  Underground  income  bonds  are  U  up  at 
81i,  and  the  4i  per  cents,  are  better  at  98i.  The  company's  6  per 
cent,  let  cumulative  income  Debenture  stock  stands  at  112,  which  is 
withm  a  couple  of  points  of  the  mean  price  at  the  end  of  July 
Metropolitans  have  hardened,  and  Districts  rose  t  There  is  more 
business  passmg  in  the  pre-Ordinary  securities.  Metropolitan  3i  per 
cent.  Preference  changed  hands  at  76J,  District  Firsts  at  76 

Eastern  Telegraph  Ordinary  stock  has  risen  6  points,  fairly  rapid 
jaetification  for  our  contention  last  month  that  the  stock  was 
undervalued  at  118,  seeing  that  now  it  stands  at  128.  Eistem 
JixtenBions  move  more  slowly,  and  have  faUen  behind  the  Eastern 
stoct  The  Telegraph  market  as  a  whole  is  very  firm.  Westerns 
are  better,  and  both  classes  of  Anglo-American  Telegraphs 
responded  to  the  declaration  of  the  usual  dividends,  making  G  per 
cent,  on  the  Preferred,  3  per  cent,  on  the  Ordinary,  and  li  per  cent, 
on  the  Deferred  for  the  past  year.  New  York  Telephone  bonds 
are  good  ;  and  of  the  outside  shares,  Marconis  once  more  gained  a 

TV.  *^''°°-    American  Marconis  dropped  a  trifle  to  Si.  9d. 

n«!;r.!i       .-""'■^  V.***"*'"°'''  ^'''^  '^^^^^  *»  new  issues,  already 
quoted  earlier  in  this  article,  are  welcomed  by  investment  markets 


in  the  Stock  Exchange,  on  the  assumption  that  lemoyal  of  the 
possibility  of  such  competition  as  new  issues  afford  will  have  a 
strengthening  effect  upon  existing  securities.  Incidentally,  it  may 
be  remarked  that  the  Treasury's  solicitude  to  husband  home 
resources  is  interpreted  in  some  quarters  as  a  quiet  hint  that  there 
may  be  another  War  Loan  before  long.  Tne  recent  issue  was 
supposed  to  provide  the  sinews  of  war  up  to  the  end  of  July,  but  the 
City  looks  for  further  borrowing  about  May. 

Manufacturing  shares  are  generally  strong.  British  Westing- 
house  Preference  have  been  done  at  408.  Henleys  are  10s.  up  at 
13}.  Another  section  of  noticeable  strength  is  that  for  Armament 
shares.  Armstrongs  have  risen  from  398.  to  423.  'Vickers  are 
bettfr,  and  lively  dealings  have  sprung  up  in  the  shares  of  the 
Projectile  Company.  Castner-Kellners  have  risen  to  a  little  over  3. 
The  Rubber  market  keeps  fairly  firm,  with  a  good  deal  of  trade 
being  done  in  the  popular  sharea 


MARKET     QUOTATIONS. 


Owing  to  the  war,  the  pricee  given  below  are,  of  course,  mora 
or  less  nominal. 

Wednesday,  January  20tli. 


CHEMICALS,  *0. 


a  Aold,  Hydrooblorlo  ..        ..  per  owt, 

a     «     NItrio 

J     H     Oxalic  per  lb. 

m     „      Sulpharlo |?er  ont. 

« Ammoniao  Bal        „ 

m  Ammonia,  Marlate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

« Bisulphide  of  Carbon      ..        ..         ,, 

«  Borax „ 

a  Copper  Sulphate „ 

«  Lead,  Nitrate  •  „ 

a      „      White  Sugar         

a       „      Peroxide „      ' 

e  Methylated  Spirit per  gal, 

a  Potassium,  Bichromate,  in  caskB  per  lb. 

a  Potash,  Caustic  (88/90  %)  , .  per  ton 

a        H       Chlorate per  lb, 

a        „       Perohlorate        . .        . .         „ 
a  Potaaslum,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac         per  owt, 

1  Sulphate  of  Magnesia     . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowera      ..         ^ 
a        H        Beoovered         ..        ..         ^ 

a        „         Lump „ 

a  Soda,  Caustic  (white  TOna  %)  ..         „ 

a      „     Chlorate        per  lb. 

a      „     Crystals         per  ton 

a  Sodium  Bichromate,  caskB       ..  per  lb. 

METALS.  *o. 

b  AlnmlDlom  Ingots,  In  ton  lots  ..  per  ton 
b          H          Wire,  in  ton  lots ) 

(1  to  14  B.W.G.) )  " 

6  M  Sheet,  in  ton  lota   ..         ^ 

p  Babbitt's  metal  ingots     . .        . .         „ 

c  Brass  (rolled  metal  T  to  IV  basis)  per  lb, 
c      „     Tube  (brazed)         ..        ..         „ 
c      H         ,.     (solid  drawn)           ,.         „ 

c      H     Wire,  basis „ 

c  Copper  Tubes  (brazed)     ..        ,,         „ 
c       n  t.      (solid  drawn)      . .         „ 

(       „      Bars  (best  selected)      . .  per  ton 

K       >      Bheet  „ 

t       H      Rod „ 

d       „      (Electrolytic)  Bars         ..         „ 
d       n  H  Sheets     ..         „ 

d       n  M  Rods        ..  „ 

d      „  H  B.O.  Wire  per  lb, 

/Ebonite  Rod  _ 

/       „        Bheet         „ 

n  Qerman  Silver  Wire        ..        ,.         „ 

A  Outta-percha,  fine „ 

/i  India-rubber,  Para  One  ..        .,         „ 

/  Iron  Pig  (Cleveland  warrants)  . .  pec  ton 
/     „    Wire,  galT.  No.  8,  P.O.  qual,         „ 

r  Lead,  English  Pig „ 

m  Manganln  Wire  No.  38  ,.        ,,  per  lb. 

»  Mercury        per  bot, 

c  Mica  (In  original  cases)  small  . .  per  lb, 
e     H               n           n      medium         „ 
e     I.               n           H      Urge  ..         h 

o  Nickel,  sheet,  wire,  &o „ 

p  Phosphor  Bronze,  plain  castings         m 
9         m  h    -oiled  bare  &  rods  ^ 

»         >  „  called  strip  t  sheet         „ 

o  Platinum       ..        ..  .        .,  per  oa, 

dSiUolum  Bronze  Wlie        ,        ..  per  lb. 

r  Steel,  Magnet,  In  bars     ..        ,.  per  ton 

»  Tin,  Block  (English)        

a    „     Wire,  Nob.  1  to  16    ..        ..  per  lb. 

p  White  Anti-friction  MetalB       ..  per  ton 
tZino.Bh'KVlellle  Montague  bnd.)         „ 


La  lest 

Ports  Igbt'a 

Price. 

Inc. 

or  Deo. 

4/6 

19/. 

8d. 

5/- 

£49 

£49 

£8  10 

£1810 

£2110 

£35 

7d. 


1/4 

ad. 

inc. 

1/- 

4d. 

inc. 

Nom, 

65/- 

£6  10 

£11  10 

£9 

£8  10 

£■0  a  6 

8id. 

Hd. 

inc. 

45/- 

Bid. 

4d. 

inc. 

£86 

£iia 

£1U 

£50  to  £231 

8|cl, 

lOd, 

9d, 

9a, 

lOid. 

iwa. 

feo 

£80 

£80 
£61  10 
£19  10 
£67  10 

8i%a, 

SI- 

a/6 

1,8 
6/10 
2/7 
13/6 
£16 
£19  to  £19  6 

£11  ib  0 

4d.  to  a/6 

8/-  to  6/- 

6/6  to  10/6  .it  op. 

Nom. 

1/1  to  l/8i 

1/01  to  1/9 

1/aJ  to  1/ei 

186/- 
lOJd. 

i'7J 
£161  to  £163 

2/3 
£44  to  £194 

Nom. 


^.  iao. 
id.  inc. 
^d.  inc. 
\A.  inc. 
^d.  inc. 
id.  inc 
£3  inc. 
£a  inc. 
£2  inc. 


aid.  dec. 


6/.  inc. 


Quotations  supplied  by— 


a  Q.  Boor  A  Co. 

6  The  British  Aluminium  Co.,  Ltd, 

c  Th03.  Bolton  4  Sons,  Ltd. 

d  Frederick  Braith  &  Co. 

e  F.  Wiggins  A  Sons. 

/  India-Rubber,  Gutta-Percha  and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 
b  Edward  Till  &  Co. 


I  Boiling  ct  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew   Ltd, 

m  W.  T.  Glover  4  Co.,  Ltd. 

n  P.  OrmiBton  &  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd, 

P 

r  W,  F,  Dennii  ft  Co. 
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THE    NATIONAL    ELECTRICAL    CODE    AND 
BRITISH    WIRING    RULES    COMPARED. 


By  FRANK   BROiDBENI. 


Ill  a  recent  number  of  the  Nezu  York  Electrical 
Review  and  Western  Electrician  a  comparison  is 
made  between  the  wiring  rules  in  vogue  in  the 
United  States,  in  Germany  and  in  England.  The 
American  rules  are  those  known  as  the  National 
Electrical  Code,  which  is  revised  every  two  years, 
and  it  is  no  doubt  because  tlie  time  for  the  next 
revision  is  approaching  that  this  detailed  comparison 
has  been  made.  The  rules  set  out  in  three  parallel 
columns  occupy  about  eight  complete  pages  of  the 
paper,  although  the  comparison  covers  only  the  rules 
for  erection  in  interiors  and  does  not  touch  other 
branches  of  wiring  work  or  the  details  of  materials. 

Generally  speaking  the  National  Code  appears  to 
be  much  too  detailed,  and  it  is  possibly  this  fact  which 
made  such  frequent  revision  necessary.  When  rules 
such  as  those  of  the  Home  Office  and  Institution  of 
Electrical  Engineers  are  drawn  up  to  cover  general 
principles  rather  than  details  of  manufacture  such 
frequent  revision  is  not  necessary,  because  so  long 
as  any  new  piece  of  apparatus  complies  with  the 
general  regulations  laid  down  there  is  no  need  to 
modify  the  rules  in  order  to  bring  it  within  their  scope. 

Take,  for  instance,  the  question  of  fuses  or  cut- 
outs:  the  Home  Office  Regulation  No.  5,  consist- 
ing of  about  80  words,  covers  not  only  fuses,  but 
circuit  breakers  also,  and  deals  with  the  subject 
fully  from  the  point  of  view  of  danger  to  work- 
people. 

In  the  Institution  Rules  the  whole  of  the  refe- 
rences to  fuses,  as  regards  their  mode  of  installation 
or  position  in  the  circuit  in  which  they  are  to  be 
placed,  are  contained  in  about  200  words  scattered 
over  many  pages,  because  they  appear  under  several 
headings,  involving  a  certain  amount  of  re- 
petition. The  conditions  to  be  fulfilled  by  fuses 
from  the  point  of  view  of  fire  hazard  are  covered  by 
about  320  words,  the  references  covering  such 
things  as  the  prevention  of  risk  to  the  installation 
or  the  apparatus  protected,  and  of  the  overheating 
of  the  fuse  itself. 

Now  when  we  turn  to  the  National  Code  we  find 
that  something-  like  400  words  are  devoted  to  the 
method  of  installing,  or  the  positions  in  which  fuses 
are  to  be  placed,  and  in  addition  there  are  over  2,000 
words  of  descriptive  matter  referring  to  details  of 
construction. 

Notwithstanding  the  considerable  amount  of 
space  devoted  to  details,  the  Code  specifically  states 
that  these  "  are  but  a  partial  outline  of  requirements. 
Devices  or  materials  which  fulfil  the  conditions  of 
these  requirements  and  no  more,  will  not  necessarily 
be  acceptable.  All  fittings  and  materials  should  be 
submitted  for  examination  and  test  before  being  in- 
troduced for  use."  From  this  it  might  appear  that 
any  new  or  improved  device  might  be  condemned 
by  an  inspector  of  the  National  Board  of  Fire 
Underwriters  on  the  ground  that  it  had  not  been 
officially  passed,  even  although  it  might  comply 
with  the  regulations  and  be  more  suitable  to  its  pur- 
pose than  previously  existing  types  which  had  satis- 
factorily passed  the  test. 

"Link"  fuses,  that  is  to  say  bare  wire  fuses, 
are  approved  under  certain  conditions  by  the 
National  Code.  They  must  not  be  mounted  on 
porcelain  bases  but  on  slate  or  marble,  and  must  be 
enclosed  in  a  cabinet  box  (equivalent  to  our  distri- 
bution fuse  box)  which  itself  must  be  made  in  ac- 
cordance with  regulations  which  specify  the 
minimum  thickness  of  the  metal  to  be  used,  the 
space  between  the  door  and  the  fuses,  and  between 
any  part  of  the  metal  case  and  live  metal,  the  thick- 
ness of  the  insulating  linings,  the  thickness  of  the 
glass  panels,  the  mode  of  constructing  the  doors  and 


so  on ;  and  the  cabinet  must  be  plainly  marked  with 
the  manufacturer's  name.  There  are  many  distribu- 
tion boxes  of  approved  make  in  this  country  which 
would  not  comply  with  the  requirements  here  laid 
down,  and  practically  all  our  link  fuses  are  carried 
on  porcelain  bases  or  supports. 

Another  rule  with  which  British  practice  does  not 
comply  is  that  wooden  or  composition  cabinets 
'■  must  not  be  used  on  metal  conduit,  armoured 
cable,  or  metal  moulding  systems."  Hard  wood 
distribution  boxes,  suitably  lined  with  fireproof 
material  and  provided  with  metal  plates  or  other 
means  of  bonding  the  conduits  together,  are  very 
commonly  used  for  interior  wiring  when  the  con- 
ductors are  run  in  conduit.  In  some  respects  they 
are  safer  than  metal  boxes. 

The  requirements  of  the  National  Code  as  to  the 
placing  of  fuses  in  the  neutral  wire  of  a  three-wire 
system  do  not  conform  to  English  practice. 
According  to  our  Institution  Rules  "no  fuse  may 
be  placed  in  the  neutral  conductor  of  a  multiple 
wire  system,  but  fuses  nnist  be  placed  on  both  con- 
ductors  of  two-wire  circuits  branching  therefrom." 
According  to  the  National  Code  fuses,  under  some 
conditions,  must  be  placed  in  the  middle  or  neutral 
wire,  but  may  be  omitted  "  provided  the  neutral 
wire  is  of  equal  carrying  capacity  to  the  larger  of 
the  outside  wires,  is  earthed";  and  when  the 
fuse  is  omitted,  branch  circuits  must  be  run  as  two- 
wire  circuits  and  protected  by  fuses  on  both  poles. 
From  this  it  would  appear  that  when  a  fuse  is  placed 
in  the  neutral  conductor  no  fuse  need  be  connected 
in  the  wires  branching  from  the  middle  conductor. 
The  reason  for  this  regulation  is  not  at  all  clear, 
because  if  a  fuse  in  the  middle  wire  of  an  un- 
balanced system  failed,  the  lamps  or  motors  on  one 
side  would  receive  an  abnormal  pressure  without 
necessarily  blowing  the  fuse  of  the  branch  con- 
ductors. 

Another  point  in  which  the  National  Code  differs 
from  Brhish  practice  is  in  regard  to  fused  rosette:^ 
or  ceiling  roses.  It  appears  that  "  on  open  work 
in  large  mills  approved  link  fused  rosettes  may  be 
used  at  a  voltage  of  not  over  125,  and  approved 
enclosed  fused  rosettes  at  a  voltage  of  not  over  250, 
the  fuse  in  the  rosette  not  to  exceed  3  amperes." 
Not  only  is  this  against  British  practice,  but  it  was 
due  largely  to  the  danger  arising  from  fused  ceiling 
roses  in  textile  factories  that  the  practice  was  origi- 
nally disapproved,  whereas  it  is  precisely  in  this  class 
of  work  that  it  is  approved  in  America.  Further, 
the  dangers  arising  from  the  scattering  of  molten 
metal  are  greater  on  the  lower  than  on  the  higher 
pressure,  owing  to  the  greater  mass  of  metal  em- 
ployed m  the  fuse,  yet  bare  fuse  wires  are  permitted 
on  the  lower  voltages. 

The  plain  link  fuse  with  fixed  screw  terminals 
is  practically  obsolete  in  this  country  for  interior 
wiring,  some  form  of  bridge  or  fuse  carrier 
being  invariably  used,  and  whilst  our  own 
rules  specifically  mention  that  enclosed  fuses 
are  preferred  there  are  many  types  of  bridge  in 
which  the  fuse  metal  is  exposed.  These  however 
are  gradually  going  out  of  use  owing  to  the  fact 
that  Uiev  are  not  in  line  with  the  Home  Office  re- 
gulations. The  Home  Office  regulations  do  not  of 
course  apply  to  ordinary  domestic  installations,  but 
manufacturers  who  make  fuses  to  comply  thcrewitli. 
and  contractors  who  carry  out  both  factory  and 
domestic  wiring,  naturally  aim  at  some  kind  of  uni- 
fonnitv,  so  tliat  as  the  Home  Office  insist  upon 
enclosed  fuses,-  and  the  Institution  Rules  express  a 
preference  for  them,  the  tendency  is  all  in  the  direc- 
tion of  the  enclosed  or  protected  type. 

Another  point  which  will  strike  British  contractors 
as  a  somewhat  curious  one  is  the  fact  that  on  motor 
circuits  where  overload  circuit  breakers  are  used, 
fuses  nuist  be  employed  in  addition,  although  single 
phase  motors  may  have  a  circuit  breaker  on  one 
pole  and  an  approved  fuse  on  the  othjjr.    This  rule 


122 


THE    ELECTRICAL    REVIEW,    [Voi.  76.   No.  1,939,  jandaet  22, 1915 


applies  to  all  circuits  where  the  current  is  not  too 
great  for  an  appro\-ed  enclosed  fuse.  Without 
further  explanation  one  can  only  assume  that  Ameri- 
can circuit  breakers  of  comparatively  small  carrying- 
capacity  have  not  proved  themselves  to  be  satisfac- 
toi-y.  We  have  heard  of  large  circuit  breakers  on 
railway  switchboards  welding  up  solid  due  to  a 
sudden  and  abnormal  overload  and  so  preventing 
their  breaking  circuit,  but  have  never  heard  of  this 
in  connection  with  comparatively  small  circuit 
breakers. 

Manufacturers  who  ha^■e  hopes  of  developing  ex- 
port trade  to  America  and  Canada  will  be  more  in- 
terested in  the  details  of  manufacture  than  in  the 
methods  of  installing  the  apparatus.  As  m-entioned 
above,  the  rules  dealing  with  construction  are  far 
more  lengthy  and  more  detailed  than  those  dealing 
with  the  mode  of  installing,  and  in  the  2,000  odd 
words  we  have  rules  dealing  with  the  depth  of 
countersinking"  for  screw  heads,  the  melting  point 
of  the  waterproof  composition  which  covers  such 
screw  heads,  the  number  of  screws  to  be  used  to 
support  fuse  bases,  the  diameter  of  ferrules,  the 
tliickness,  width  and  length  of  contact  blades,  and 
diameter  and  length  of  the  cartridge  tubes;  and,  in 
addition  to  the  descriptive  matter,  there  are  two 
pages  of  dimensions  of  cartridge  fuses,  which  ap- 
pear to  be  the  most  approved  type.  In  fact  an 
explanatory  note  lays  it  down  that  "  the  enclosed 
or  cartridge  type  of  fuse  cannot  be  improperly  used 
for  higher  currents  than  those  for  which  they  are 
designed.'"  This  is  distinctly  against  all  experience 
with  cartridge  fuses,  as  not  only  is  it  possible  to  fit 
a  larg'er  fuse-wire  in  a  cartridge  than  that  originally 
fitted,  but  it  is  difficult,  and  in  some  cases  impossible, 
to  tell  by  inspection  what  size  of  fuse-wire  has  actu- 
ally been  fitted.  In  this  connection  the  open  type 
fuse  has  the  advantage,  and  possibly  this  is  its  only 
advantage.  Xot  only  can  a  cartridge  fuse  be  abused 
in  this  way  by  installation  attendants,  but  it  is  not 
uncommon  for  manufacturers  themselves  who  have 
run  short  of  stock  of  a  particular  size  of  fuse  wire 
to  substitute  a  larger  fuse  than  that  for  which  the 
cartridge  is  stamped,  and  simply  alter  the  marking. 
So  far  as  our  experience  goes  there  is  no  fuse  on 
the  market,  not  even  the  most  modem  screw  plug- 
fuses,  which  cannot  be  tampered  with,  as  even  these 
can  be  short-circuited  or  by-passed  across  the  ter- 
minals with  a  fuse  wire  of  practically  any  size.  This 
in  fact  is  what  is  generally  done  when  such  a  fuse 
blows  and  there  is  a  shortage  of  refills. 

Turning  now  to  the  requirements  in  relation  to 
-switches,  the  Home  Office  Regulations  Nos.  3  and  4 
deal  in  less  than  150  words'with  the  question  of 
safety  to  persons  employed  on  the  premises  where 
switches  are  employed,  and  also  to  those  actually 
using  the  switches.  They  define  generally  the  posi- 
tion in  which  switches  are  to  be  placed  and  the 
principles  of  construction.  The  Institution  Rules 
in  about  250  words  cover  the  method  of  installation 
of  switches,  and  their  position  and  function,  and  give 
sufficient  general  guidance  on  details  of  construcdon 
to  cover  the  questions  of  overheating,  arcing  and 
protection  to  users. 

The  National  Code  on  the  other  hand,  after  occu- 
pying about  three  times  the  space  with  rules  as  to 
the  installation  and  use  of  switches,  contains  seven 
pages,  or  about  2,000  words  dealing  with  specific 
details  of  manufacture.  This  does  not  include  motor 
starting  switches,  to  which  another  six  pages  are 
devoted.  One  cannot,  of  course,  judge  as  to  the 
comparative  merits  of  a  set  of  rules  drawn  up  to 
nieet  similar  needs  by  a  comparison  of  their  pro- 
lixity, but  it  will  be  agreed  that  conciseness  when 
coupled  with  clarity  of  expression  is  very  desirable 
in  a  code  of  rules  intended  primarily  for  the  guidance 
of  the  contractor  and  wireman,  and  moreover,  the 
nature  of  the  details  specified  produces  the  impres- 
sion that  they  have  been  drawn  up  rather  to  suit 
some   particular   make  of  approved    switch  than  tc 


ensure   compliance    with  general    conditions     based 
on  a  definite  and  scientific  plan. 

In  some  respects  the  National  Code  is  more 
definite  than  our  Institution  Rules,  e.g.,  the  rule 
relating  to  the  installation  and  function  of  the  main 
switch.  Our  rules  require  that  the  main  switch  on 
an  installation  fed  from  a  public  supply  shall  be 
easily  accessible  and  placed  as  near  the  entry  ot 
supply  as  possible.  They  do  not  state  that  it  shall 
cut  off  pressure  from  all  apparatus,  and  it  is  com- 
mon practice  for  supply  authorities  to  fix  their  main 
fuses  and  meters  on  the  live  or  supply  side  of  the 
switch,  so  that  they  are  always  alive  whether  the 
main  switch  is  on  or  off.  In  the  National  Code 
the  rule  is  quite  definite  on  this  point,  viz.,  "  service 
cut-out  and  switch  must  be  arranged  to  cut  off 
current  from  all  devices  including  meters."  In- 
stances have  come  under  notice  in  this  country  of 
clock  meters  having  been  inadvertently  connected 
on  the  consumer's  side  of  the  main  switch,  with  the 
result  that  after  being  switched  off  they  do  not 
restart,  and  unregistered  units  have  been  consumed. 
This  may  be  the  principal  reason  for  connecting- 
meters   generally  on  the  supply   side  of  the  switch. 

Among  the  considerable  details  of  switch  con- 
struction given  in  "  Class  D  "  of  the  code,  it  is 
specified  that  nothing  but  slate,  marble  or  porce- 
lain may  be  used  for  knife  switch  bases  unless  any 
other  material  proposed  is  first  submitted  for  special 
examination.  The  number  of  supporting  screws 
must  not  be  less  than  four  if  the  area  of  the  base 
is  over  25  sq.  in.  Such  screws  between  parts  of 
opposite  polarity  must  be  countersunk  and  there 
must  be  at  least  I  in.  surface  distance  between  the 
head  of  any  supporting  screw  or  washer  and  any 
live  metal.  Contact  jaw  mountings  must  be  secured 
by  at  least  two  screws  or  some  equivalent  to  pre- 
vent turning,  and  nuts  or  screw  heads  on  the  under- 
side must  be  countersunk  not  less  than  ^  in.  and 
covered  with  waterproof  compound  which  will  not 
melt  below  150  degrees  F.  This  refers  to  the  base 
only.  Then  there  are  regulations  and  restrictions 
as  to  the  hinges  of  the  contact  blades,  the  blades 
themselves,  the,  cross  bars  and  connections.  Thus 
the  contact  area  of  the  blades  must  be  the  equivalent 
of  I  sq.  in.  of  pure  copper  per  75  amperes,  and  the 
section  of  metal  must  be  proportioned  for  a  rise 
not  exceeding  50  degrees  F.  The  electrical  test 
specified  is  quite  moderate,  viz.,  a  "50  per  cent, 
overload  in  amperes  and  25  per  cent,  excess  volt- 
age "  under  the  most  severe  practical  conditions. 
It  may  be  assumed  from  this  that  the  excess  current 
and  voltage  are  to  be  simultaneously  apphed  and 
that  the  circuit  may  be  inductive. 

The  -foregoing  requirements  appear  to  apply  to 
"knife"  switches  of  any  size  and  type,  and  for 
any  voltage  up  to  550; 'so  the  ordinary  tumbler 
switch  or  any  other  pattern  which  has  not  a 
quick  make  and  break  would  come  under  this  de- 
signation. Very  few,  if  any,  tumbler  switches,  which 
are  as  rare  in  the  States  as  "  snap  "  switches  are 
in  this  country,  would  meet  the  requirements. 

Another  point  of  interest  to  manufacturers  is  thkt 
all  switches  must  be  plainly  and  visibly  marked  with 
the  name  of  the  maker,  and  the  rated  current  and 
voltage;  and  service  switches  must  indicate  whether 
the  current  be  "on"  or  "  ofif."  It  would  be  in- 
teresting to  know  if  in  the  case  of  a  "  push-and- 
pull  "  switch  the  position  of  theknob  or  handle  is 
accepted  as  a  sufficient  indication. 

(To  be  continued.) 


Portable  A-Ray  Apparatus.— The  French  Ked  Cross, 

25,  Knif htfbridge,  W.,  is  badly  in  want  of  ten  specially  constructed 
cars  equipped  with  X-ray  apparatus,  dark  room,  &c.,  for  use  imme- 
diately behind  the  firing:  line.  Such  cars  cosf,  completely  fittfd 
out,  about  £800  each. 
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THE    CASE     FOR     THE     ELECTRIFICATION 
OF    FLOUR    MILLS. 


Bv  Erxest  p.  Hollis,  A.M.I.E.E.,  A.Am.I.E.E. 


I 


Flour  mill  electrification  is  a  problem  which  has 
not  yet  ceased  to  exercise  the  mind  of  the  engineer 
charged  with  the  erection  and  operation  of  flour 
mills.  Quite  recently  the  question  was  debated  be- 
fore the  Institution  of  Mechanical  Engineers,  and 
a  perusal  of  the  observations  then  made  demon- 
strates that  on  many  fundamental  points  the  flour 
mill  engineer  fails  to  appreciate  the  benefits  that  ac- 
ciue  from  the  electric  drive.  As  in  many  industries, 
the  question  of  electrification  as  appreciated  by  the 
miller  turns  practically  wholly  on  the  cost  per  b.h.p.- 
hour  at  the  engine,  and  if  the  steam  or  gas  engine 
maker  can  convince  the  miller  that  the  cost  per 
b.h.p.-hour  at  the  engine  is  less  than  if  the  engine 
were  replaced  by  one  motor — for,  be  it  noted  that 
the  miller  is  persuaded  that  there  is  little  scope  for 
the  individual  drive — then  he  considers  the  case 
against  electrification  to  be  made  out. 

It  is  one  purpose  of  this  article  to  traverse  many 
of  the  statements  made  against  the  electrification 
of  flour  mills  in  the  hope  that  they  will  provide 
material  for  an  attack  upon  the  rooted  convictions 
against  electrification  which  are  largely  held  by 
millers. 

The  Consumers'  Engineer  in  his  campaigns  is 
often  placed  in  the  difficult  position  of  being- 
unacquainted  with  many  of  the  processes  to 
which  he  hopes  to  introduce  electrification.  The 
engineer  who  goes  to  talk  electrification  to  a  cement 
works  engineer  is  soon  placed  in  difticulties  when 
the  cement  works  engineer  asks  '"  How  would  you 
drive  the  cylpebs  ?  Would  you  drive  them  from 
the  same  motor  as  the  kominor?"  Or  if  he  inter- 
views a  flour  mill  engineer  who  enquires  after  the 
driving  of  plansifters  or  cockle  extractors,  it  is  not 
a  hopeful  augury  of  success  to  acknowledge  ignor- 
ance. It  is  hoped  therefore  to  afford  Consumers' 
Engineers  unacquainted  with  flour  milling  the  neces- 
sary outhne  of  milling  to  enable  them  to  talk  con- 
fidently, to  the  miller;  and  also  to  acquaint  him  with 
the  points  he  is  to  drive  home,  the  arguments  he 
is  likely  to  meet  and  how  he  may  controvert  them. 
<Jn  the  ability  to  undertake  this  the  success  of  his 
mission  depends. 

First  let  a  brief  conspectus  of  the  treatment  of 
llie  grain  be  given.  Flour  milling  divides  itself  into 
four  different  processes: — (a)  grain  handling;  (b) 
wheat  preparing;  (c)  flour  milling;  (d)  packing  and 
storing  the  finished  products.  The  processes  are 
automatic  and  eliminate  labour  to  a  very  large  ex- 
tent, and  this  fact,  coupled  with  the  heavy  capital 
cost  of  the  machinery,  is  responsible  for  the  long 
running  hours  of  the  mill.  Often  a  mill  operates 
continuously  144  hours  a  week,  and  in  busy  times 
the  whole  week  through. 

Although  the  plant  is  sub-divided  in  the  manner 
which  has  been  mentioned,  the  grain  passes  auto- 
matically from  one  portion  to  the  other  without 
human  intervention,  and  this  fact  plays  a  prominent 
])art,  as  will  be  discussed  later,  in  the  electrification 
([uestion. 

The  four  main  processes  enumerated  can  lie  again 
sub-divided  as  follows:  — 

((j)  Grain  liandling  plant:  — 

1.  Wheat  intake  from  the  boats  or  tr,,,-],^ 

2.  Weighing     and     preliminary      cleaning 

plant. 

3.  Storage   silos. 

4.  Mixing    and   conveying    plant,    passing 

on  to  process  {b). 


(b)  ]\'heat  cleaning  plant:  — 

1.  Di-y  cleaning  plant. 

2.  Washing,      drying     and       conditioning 

plant. 

3.  Storage  bins  for  conditioning  the  wheat 

passing  on  to  process  (c). 
{c)  Flour  manufacturing  or  rolling  mill  plant:  — 

1.  Granulating  or  breaking  down  process 

2.  Scalping  and   grading. 

3.  Purification. 

4.  Reducing  purified   stock  to  flour. 

5.  Flour  dressing,  the  flour  passing  on  to 

process  (d). 
((/)  Sacking    off,    tvarchousing    and    storing    the 
finished  products. 

'Grain  handling  plant. — The  grain  is  elevated  by 
bucket  elevators  from  the  quay  side  and  delivered 
to  a  travelling  band  fed  at  different  points  by  various 
sets  of  legs.  It  passes  first  to  the  preliminary 
cleaning  plant,  consisting  of  an  automatic  weigher 
registering  the  nmnber  of  tips,  next  through  the 
separator  composed  of  oscillating  riddles.  While 
the  grain  is  being  riddled  powerful  air  currents  re- 
move light  chaff  and  dust.  It  is  then  elevated  to 
the  silo  house  or  wheat  store  by  travelling  bands. 
These  silos  are  usually  large  concrete  receptacles 
holding  manv  thousands  of  tons  of  wheat.  When 
drawn  from  the  silo  for  treatment  the  wheat  is  fed 
by  bands  and  elevators  into  a  set  of  storage  bins 
usually  located  in  the  wheat  cleaning  section.  Up 
to  this  point  different  kinds  of  wheat  have  -been 
separately  stored,  but  they  are  blended  here  in  defi- 
nite proportions.  The  product  then  passes  on  to 
the  wheat  preparing  plant. 

Hlicai  preparing  plant. — Here  the  berries  are 
treated  to  remove  both  smaller  and  larger  impurities: 
thev  are  rubbed  for  loosening  dirt,  scrubbed  with 
stiff  brushes,  subjected  at  a  number  of  points  to  the 
action  of  wind  currents  to  carry  off  the  loosened 
light  floating  dust. 

The  next  stage  is  the  removal  of  the  small  cockle 
seeds  from  the  wheat  by  "  coc1<le  cylinders."  These 
are  composed  of  rotating  cylinders  with  pitted  in- 
ternal peripheries.  The  machine  relies  for  its  opera- 
tion upon  the  difference  in  shape  of  the  cockle  and 
the  wheat,  the  former  being  round  and  the  latter 
oval.  When  the  cylinder  rotates  the  oval  grains 
drop  out  of  the  pits  first  while  the  spherical  ones 
stay  longer,  eventually  falling  on  a  hopper  which 
separates  them  from  the  wheat.  They  are  collected 
at  the  bottom  of  the  hopper  and  removed  by  a  worm 
convevor.  They  are  not  wasted  but  are  used  for 
cattle  food. 

An  alternative  to  the  cockle  cylinder  is  an  ex- 
tiacting  band  similar  in  principle  and  composed  ol 
travelling  plates  given  a  rapid  cross  shake.  These 
plates  are  pitted  with  holes  which  hold  the  cockle 
seeds  which  are  collected  in  a  similar  manner  to  that 
previously  described. 

Wheat  Washing. — The  wheat  is  next  washed  for 
cleansing  and  for  softening  the  harder  varieties.  It 
is  fed  on  to  a  washing  worm  and  floats  on  tlie  sur- 
face of  the  water,  the  stones  i-emaining  in  the  worm. 
which  is  submerged.  The  flow  of  water  carries  the 
wheat  along,  and  it  is  drained  in  a  centrifugal 
machine. 

Conditioning  Plant. — In  the  conditioning  plant  tlie 
wheat  imdergoes  a  wanning  process  which  sweats 
out  the  superfluous  moisture  from  the  inside  of  the 
berry.  This  moisture  is  removed  by  warm  and  cold 
currents  of  air.  The  wheat  is  then  passed  to  the 
conditioning  bins  where  it  is  stored  for  a  period, 
after  which  it  is  ready   for  the  rolling   process. 

Rolling  Plant. -In  the  rolling  process  the  berry 
\-.  broken  down  and  the  kernel  extracted.  The  break- 
ing down  is  done  in  roller  mills,  there  being  about 
four  stages  in  which  it  passes  through  fluted  rolls 
of  various  coarsenesses.  It  is  worthy  of  note  that  no 
attempt  is  made  here  to  produce  flour  which  is  the 
outcome  of  a  final  rolling  later  in  the  process. 
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The  next  process  is  the  scalping  wlien  the  husk 
is  separated  from  the  kernel.  As  the  wheat  emerges 
from  the  rolling  mills  into  a  hopper  it  is  subjected 
to  a  light  suction  from  a  fan,  with  the  result  that 
the  lighter  particles  are  drawn  to  one  side,  while  the 
heavier,  composed  of  high  class  semolina,  being 
less  affected  by  the  air  suction  fall  into  a  different 
hopper.  The  heavier  particles  then  pass  on  to  the 
semolina  duster  in  which  they  fall  through  an  in- 
clined sieve  and  the  lighter  ones  are  again  separ- 
ated. Again  the  product  drops  into  a  purifier  where 
it  is  subjected  to  further  air  currents  and  the  lighter 
particles  again  drawn  off.  From  the  purifier  the 
stock  passes  to  the  reduction  rolls  in  which  it  is 
finally  ground.  It  is  then  termed  "  flour."  Lastly 
it  goes  to  the  flour  dressing  machine.  Here  the 
flour  is  reduced  to  an  extremely  small  size  either  in 
a  "  plansifter  "  composed  of  sieves  in  motion  and 
scraped  by  brushes,  pr  in  a  centrifugal  machine. 

After  leaving  the  dressing  process  the  flour  is  fed 
into  sacks  by  means  of  conveyors,  and  the  dust 
and  other  products  are  disposed  of  in  a  similar  way. 
The  packing  room  is  usually  in  the  upper  floor  of 
the  warehouse  and  the  sacks  are  dropped  through 
sack  chutes,  or  in  some  other  way  brought  to  the 
ground   level. 

Grinding. — Another  departmient  is  the  grinding 
house  in  which  a  number  of  grinding  stones  are  used 
for  the  production  of  wholemeal  and  the  reduction 
of  certain  of  the  by-products  to  make  animal  food. 

The  case  for  electrification. — The  case  for  the  elec- 
trification of  flour  mills  is  rarely  understood  bv 
millers.  They  are  obsessed  by  two  assertions  which 
have  been  urged  upon  them  as  militating  against 
the  necessity  for  electrification.  These  assertions 
are :  — 

1.  The  plant  runs  as  a  complete  unit  from  the 
time  it  is  started  until  the  time  it  is  shut  down. 
Individual  drive  on  which  the  case  for  electrifica- 
tion in  many  industries  turns  is  here,  they  have 
been  told,  useless. 

2.  The  plant  is  usually  driven  from  a  central 
point,  and  it  is  therefore  unnecessary  to  incur  the 
losses  due  to  the  change  of  energy  from  steam 
to  electrical  and '  its  re-conversion  to  mechanical 
power. 

These  specious  arguments  appeal  strongly  to  the 
the  uninitiated,  and  it  requires  a  close  knowledge  of 
flour  milling  to  be  able  to  convince  the  miller.  Per- 
haps in  the  first  place  it  is  of  intel-est  to  know  that 
electricity  is  called  in  to  assist  the  miller  in  prac- 
tically every  installation,  for  two  purposes:  — 

1.  For  the  lighting  of  the  mill.  The  explosive 
nature  of  the  flour  dust  which  permeates  the  atmos- 
phere absolutely  precludes  in  some  of  the  depart- 
ments an  open  light  such  as  gas. 

2.  In  practically  every  case  the  outlying  drives 
such  as  elevators  for  the  wheat  intake  plant  must 
be  driven  electrically,  and  only  in  a  few  instances 
can  the  rope  drive  be  applied. 

When  therefore  the  miller  talks  of  electrification 
he  usually  is  referring  to  what  may  be  called  the  mill 
proper,  and  he  requires  no  convincing  of  the  ad- 
^  antages  of  electricity  for  lighting  and  for  the  out- 
lying drives. 

Coming  first  to  the  question  of  individual  drive, 
w  hen  it_  is  said  that  there  is  no  scope  for  an  indivi- 
dual drive  the  best  answer  is  to  show  the  doubtev- 
an  electrically  driven  mill.  There  he  will  find  much 
to  his  surprise  that  there  is  scope  for  the  individual 
drive,  and  that  motors  are  dotted  all  over  the  place 
as  one  would  find  them  in  an  ordinarv  engineerino- 
works.  Perhaps  he  cannot  understand  it,  but  it 
must  be  pointed  out  to  him  that  the  reason  why  he 
did  not  see  the  necessity  for  individual  drive  was 
because  in  the  steam  driven  mills,  to  which  he  has 
been  used,  the  designer  has  been  compelled  to  ar- 
range the  machinery  in  order  to  meet  the  exigencies 
of  the  drive.  The  designer  has  not  been  free  to  put 
his  plant    where   he   liked,    and   has   therefore   been 


forced  to  go  in  for  inconvenient  arrangements  which 
conflict  with  his  discretion.  In  the  electrically  driven 
mill  the  designer  puts  the  plant  just  where  he 
pleases  and  is  not  dictated  to  by  the  position  of  the 
line  shafting.  Secondly,  there  comes  the  question 
of  efficiency.  The  miller  cannot  see  that  the  electric 
drive  is  efficient  because  of  the  double  conversion. 
The  answer  is  that  the  losses  in  converting  and  re- 
converting the  electrical  energy  are  in  most  mills 
less  than  those  incurred  in  a  steam  driven  mill. 
Where  the  line  shafting  is  kept  in  first-class  order  and 
i.5  thoroughly  well  tended,  and  where  the  arrange- 
ment of  the  mill  prevents  any  irregularities  in  the 
arrangement  of  the  shafting,  it  is  possible  that  the 
electric  drive  might  be  at  some  small  disadvantage. 
But  few  line  shaftings  attain  the  degree  of  perfec- 
tion which  is  disclosed  by  those  on  which  published 
tests  are  taken,  and  when  one  comes  to  examine 
the  matter  it  is  usually  found  that  while  the  differ- 
ence in  many  cases  may  be  only  slight  it  is  rarely 
against  electricity. 

There  is  one  advantag'e  of  electrification  which  is 
understood  by  millers  and  that  is  the  constancy  of 
speed.  A  number  of  operations  in  the  mill  depend 
upon  delicately  adjusjted  air  currents.  If  the  air  cur- 
currents  vary  in  strength,  the  desired  separations  are 
not  effected,  and  a  deterioration  in  the  quality  of  the 
product  follows.  This  advantage  is  generally  ac- 
knowledged. 

Further,  there  are  some  important  general  advan- 
tages of  electrification  which  do  not  occur  to  the 
miller  and  which  it  is  well  to  impress  upon  him. 
First,  there  is  the  increased  output  of  the  mill.  Due 
to  the  constancy  of  speed,  the  output  of  an  electric- 
ally-driven mill  is  greater  than  'that  of  the  steam- 
driven  mill.  This  fact  is  vouched  for  by  so  eminent 
and  unbiased  an  authority  as  Mr.  C.  J.  Robinson 
(Proceedings  of  the  Mechanical  Engineers,  1913, 
page  1036)  who  says  :  — 

"  It  had  been  proved,  for  instance,  that  an  elec- 
tr'callv-driven  mill  could  be  relied  on  to  increase  the 
output  not  less  than  7^  per  cent  over  the  same  mill 
driven  by  steam  power." 

This  increase  of  production  is  an  experience  com- 
mon to  many  industries  where  the  electric  drive  is 
introduced,  as,  for  instance,  textile  mills  and  rolling 
mills.  In  addition,  the  speed  uniformity  ensures 
evenness  in  the  grinding  and  dressing  processes, 
which  tends  to  a  higher  class  of  product.  This  is 
the  experience  of  electrically-driven  flour  mills. 

With  the  electric  drive  an  important  advantage  is 
gained  by  virtue  of  the  ease  with  which  electrical 
power  can  be  measured.  When  a  prominent  manu- 
facturer of  flour  machinery  recently  undertook  to 
andyse  the  power  required  to  drive  a  flour  mill — the 
re  tilts  of  his  investigation  form  the  basis  of  a  paper 
read  at  a  recent  convention  of  the  National  Associa- 
tion of  British  and  Irish  ^fillers — how  did  he  make 
his  measurements  ?  There  was  no  other  convenient 
way  than  by  means  of  an  electric  motor.  Now,  it  is 
well-known  that  in  flour  mills  a  great  loss  of  power 
can  be  unknowingly  incurred.  It  has,  for  instance, 
been  found  that  fluted  rolls,  as  used  in  the  breaking- 
down  mills,  when  they  become  dull  incur  a  consider- 
able loss  of  power.  How  is  the  flour  miller  to  detect 
it  in  a  steam-driven  mill  ?  He  can  only  do  it  bv  keep- 
ing an  eye  on  the  ammeter  of  an  electric  motor. 
The  same  applies  to  the  mill  stones,  and  it  will  be 
found,  generally  speaking,  that  the  miller  can  effect 
considerable  economies  in  the  power  taken  without 
deteriorating  the  quality  of  the  product  or  diminish- 
ing the  output  of  the  mill. 

The  elimination  of  long  lengths  of  shafting  natur- 
ally diminishes  the  amount  of  noise  made  in  tlie  mill. 
This,  however,  in  milling  work  is  no  very  great  ad- 
vantage, owing  to  the  small  number  of  the  employes. 
The  reduction  in  the  length  of  belting,  however,  is 
a  material  advantage  for  obvious  reasons. 

In  conclusion,  the  Consumers'  Engineer  has  a 
number  of  examples  of  electrification  of  flour  mills 
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to  which  he  can  point  as  exemplifying  tlie  advan- 
tages of  the  electric  drive,  and  it  can  be  safely  said 
that,  if  any  doubting  miller  is  referred  to  any  of 
these  mills  for  information,  he  will  receive  a  satis- 
factory testimonial  which  should  remove  any  doubts 
he  entertains  on  the  question. 

When  Consumers'  Engineers  liave  the  opportunity 
of  quoting  an  outside  power  supply  for  flour  mills  it 
is  desirable  that  they  should  remember  the  extraor- 
dinary good  load  factor,  and  they  would  do  well  also 
to  bear  in  mind  that  responsible  authorities  have  told 
the  flour  millers  that  in  order  to  make  electrification 
pay  it  must  be  supplied  at  a  cost  of  o.4d.  per  KW.-hour 
or  under.  This  dogmatic  assertion  is  not  accepted 
by  electrical  engineers  but  the  figure  is  well  worth 
keeping  in  mind  in  order  thdL  thby  may  not  kill  busi- 
ness by  quoting"  an  impossible  price. 


CAB    SIGNALS    ON    BRITISH    RAILWAYS. 


(Abstracts  of  Papers  read  before  the  Institution  of  Mechanical 
Engineers,  December  18th,  1914.) 


Electrical  Cab-Si?naIllD?. 

By  VINCENT  L.  RAVEN,  Chief  Mechanical  Engineer, 
North  E.astern  Railway. 

This  .system,  designed  by  the  author,  has  been  in  actual  use 
on  the  Richmond  branch  of  the  North  Eastern  Railway  for 
over  two  yeajs,  and  also  on  that  part  of  the  North  Eastern 
Railway's  Co.'s  main  line  which  is  situated  between  Durham 
and  Bensham,  and  during  the  whole  of  that  time  the  arrange- 
ment has  given  every  satisfaction ;  and  on  no  occasion  has 
the  danger  signal  ever  been  omitted  to  be  given.  The  appa- 
ratus is  fitted  to  thirty-six  locomotives. 

The  main  objects  of  the  system  are  :  — 

1.  To  advise  the  driver  of  his  approach  to  a  signalling  zone 
where  signals  are  to  be  looked  for. 


and  the  ^nall  pointer,  by  the  number  indicated,  also  gives 
the  "route"  indication.  The  audible  indicator  is  an  electric 
bell,  which  is  separate  from  the  visual  apparatus. 

The  engine  cii'cuits  are  brought  into  operation  by  the  move- 
ment given  to  a  metallic  shoe  linked  to  a  small  switch  when 
passing  over  insulated  metallic  bars  placed  in  suitable  posi- 
tions on  the  track,  and  currents  are  collected  from  the  bars 
by  insulated  steel  wire  brushes  brushing  lightly  but  firmly 
over  the  bars  as  the  engine  passes  over  them. 

The  semaphore  and  bell  are  directly  operated  by  a  battery 
carried  on  the  engine.  The  "route  indicators''  are  directly 
operated  by  cun'ents  established  by  the  signalman  in  the 
operation  of  the  ordinary  levers  of  the  stop  line  signals. 
These  currents  also  indii-ectly  operate  the  semaphore  and  bell. 

Fig.  1  is  a  diagram  showing  the  complete  cabin  equipment 
for  a  two-way  diverging  junction,  together  with  the  circuits 
on  an  engine  approaching  the  junction.  Sh  is  the  shoe,  and 
Sw  the  switch  controlling  the  engine  circuits,  and  br  are  two 
insulated  steel  wire  brushes,  which  pick  up  cirrrent  from  the 
cabin  batteries  under  certain  conditions,  by  contact  with  the 
bars  B,  C,  D,  E,  and  E",  all  of  which  are  connected  with 
the  cabin  equipment  by  line  wires.  The  bar  A  is  not  con- 
nected with  the  cabin  equipment. 

.Assuming  that  a  train  is  travelling  in  the  direction  shown 
by  the  arrow,  when  the  shoe,  Sh,  passes  on  to  the  bar  A,  the 
semaphore  arm  will  immediately  rise  to  the  danger  position, 
and  the  "route  indicator"  pointer  takes  up  the  central  posi- 
tion between  the  Nos.  1  and  2.  The  bell  will  begin  to  ring 
as  .soon  as  the  shoe,  S>h,  has  passed  over  the  bar.  These  indica- 
tions continue  until  the  engine  arrives  at  the  bar  B. 

If  the  line  signals  are  at  danger,  as  shown  in  fig.  1,  the 
switch,  Sw,  is  broken  by  the  lifting  of  the  shoe,  S/i,  as  soon 
as  the  latter  runs  on  the  bar.  The  bell  stops  ringing  whilst 
the  switch,  Sw,  is  broken,  but  the  semaphore  arm  remains  at 
danger.  The  brushes,  6r,  br,  run  over  b^  B  at  the  same 
time  as  the  shoe,  Sh,  but  as  bar  B  is  not  energised  when  the 
line  signals  are  at  danger  they  have  no  effect.  As  soon  as  the 
shoe,  Sh,  is  clear  of  the  bar,  the  switch,  Sw,  is  made  again, 
and  the  bell  recommences  to  ring.  When  passing  over  bar  C. 
the  same  action  takes  place.  If  the  engine  is  stopped  at  the 
home  signal,  the  shoe  and  brushes  are  resting  on  bar  D.  In 
this  position  the  semaphore  arm  remains  at  danger  and  the 
bell  is  silent. 

Suppose,  now,  that  the  home  and  advance  line  signals  for 
No.  1  line  are  lowered  for  the  train  to  go  forward.  The  small 
semaphore  arm  is  lowered  to  off  and  the  "route  indicator" 
pointer  is  deflected  to  No.  1  on  the  indicator,  and  remains 
there.     These  indications  remain  when  the  engine  passes  off 


CABIN     EQUIPMENT. 


ENGINE     EQUIPMENT 
BELL 


TT__,,.         Lvvw^  RESIST 


Fig.  1.— Junction  Signals,  Closed-circuit  System,  N.E.R. 


2.  To  give  the  driver  the  necessary  information  with  regard 
to  the  iX)sition  of  the  signals  controlling  his  further  advance, 
and  to  prevent  him  from  mistaking  other  signals  than  his 
own. 

.  3.  To  retain  control  of  the  driver  by  the  cab-signals  until 
he  has  passed  the  last  signal-controlling  entrance  into  the 
section  ahead. 

The  system  comprises  visual  and  audidlk  indicators,  and 
the  apparatus  is  electrically  operated.  The  visual  indicators 
on  the  engine  consist  of  a  small  .semaphore,  and  one  or  two 
pointers  capable  of  being  dcfl«'tc<l  to  indicate  numbers 
painte<l  on  the  dial.  I'he  semaphore  arm,  toflfther  with  the 
operation  of  the  small  oointer,  indicates  "condition  "  signals, 


bar  D,  whilst  passing  over  bar  E,  and  until  it  arrives  at  the 
bar  A  of  the  next  signalling  point. 

SupiHJse  that  the  signalman  had  desired  to  draw  the  train 
forward  to  advance  No.  1  instoiid  of  sending  it  right  away. 
The  engine  is  standing  with  the  brushes  br,  br.  and  the  shoe, 
S/i,  on  bar  D.  The  signahnan  lowers  the  home  signal  and 
then  taps  the  small  switch  T'  S'  several  times.  This  has  the 
effect  of  lowering  and  raising  the  small  semaphore  arm  on  the 
engine  and  calls  the  driver's  attention  and  gives  him  to  under- 
stand that  he  is  unly  being  drawn  forward  to  the  advakcb. 
It  is  thus  a  cautionary  signal  entirely  distinct  from  the  off 
signal  just  described.  The  small  semaphore  remains  at  danger, 
and  when  the  engine  moves  off  the  bar  D,  the  bell  recom- 


126 


THE    ELECTEICAL    REVIEW,    [voi.76.  no.  i.i.no,  jandaby  22,  1915. 


mences  to  ring.    These  indications  (\3ntinue  until  the  engine 
comes  to  a  stand  on  bar  E.  •  j- 

Suppose,  now,  it  is  desired  to  dispatch  the  engine  standing 
at  No.  1  ADT.ANCE  line  signal.  The  small  semaphore  arm  is 
at  D.«GER  and  the  bell  is  silent.  The  signalman  loivers  the 
ADV.ANCE  signal  No.  1  by  the  lever  A'  in  the  cabin,  and  the 
small  semaphore  arm  on  the  engine  is  immediately  lowered 
to  OFF,  and  the  "route  indicator''  jwinter  deflected  to  1  on 
the  dial  of  the  indicator.  .\s  described  before,  these  indica- 
tions remain  until  the  engine  arrives  at  the  bar  A  of  the 
next  signalling  section. 

Assume,  now,  that  the  home  and  .\dv.4NCE  signals  for  No.  1 
line  have  been  lowered  before  the  engine  arrives  at  bar  A. 
On  passing  over  A,  the  small  semaphore  arm  on  the  engine 
rises  to  the  d.vxgek  position,  the  "route  indicator  "  iwinter 
takes  up  the  centra!  ixisitiou  and  the  bell  begins  to  ring,  and 
the^"  indications  continue  until  the  engine  arrives  at  bar  B. 
Whilst  passing  over  B.  the  small  semaphore  arm  is  lowered 
t<>  OFF,  the  "route  indicator"  pointer  is  deflected  to  No.  1 
on  the  dial  of  the  indicator,  and  the  bell  then  ceases  to  ring. 
These  indications  are  continued  whilst  the  engine  is  passing 
over  the  subsequent  bars  C,  D,  E,  and  until  it  arrives  at  the 
bar  .\  of  the  next  signalling  section.  This  constitutes  the  off 
signal. 

-Assume,  now,  that  the  engine,  on  passing  over  B,  has 
obtained  the  off  signal  as  just  described,  and  that  an  emer- 
gency arises  which  renders  it  necessary  to  stop  the  engine, 
at  the  HOME  signals  if  possible.  Under  ordinary  circumstances, 
the  signalman  would  throw  his  home  and  .4DV.\nce  line  signals 
to  D.^xGER  immediately.  This  action  on  his  part,  w-ith  the 
line  signals,  ensm-e^  a  daxgee  signal  being  given  either  at  bar 
C,  or  D.  or  E,  according  to  the  position  of  the  engine  when 
the  line  signals  are  put  to  d.^nger. 

Finally,  assume  that  the  engine  has  passed  over  a  bar  B 
with  the  line  signals  at  danger,  and  before  it  has  reached  bar 
0  the  signalman  has  lowered  the  line  signals.  The  small 
semaphore  arai  is  at  danger  and  the  "route  indicator" 
pointer  in  the  central  position  and  the  bell  ringing.  On  pass- 
ing over  bar  C,  the  complete  off  signal  will  be  obtained,  that 
■  is.  the  semaphore  arm  will  be  loweied,  the  "route  indicator" 
iwinter  deflected  to  No.  1  or  No.  2  on  the  dial  of  the  indi- 
cator, as  the  case  may  be,  and  the  bell  stopped  precisely  as 
in  the  case  where  the  off  signal  was  assumed  to  be  obtained 
at  bar  B. 

It  will  be  seen  that  the  action  of  the  bar  A  upon  the  engine 
circuits  constitutes  a  signal  warning  the  driver  of  his  approach 
to  a  signalling  point.  The  continuance  of  the  w.akxixg  signal 
constitutes  a  dan'ger  "condition  ''  relating  to  the  stop  signals 
for  the  signalling  p<Mnt  which  is  being  approached.  The  bar 
.\  is  situated  at  a  dist.;ince  of  about  1-50  yards  from  the  bar  B. 
and  the  w.uimxg  signal  is,  therefore,  of  .short  duration  only 
if  the  STOP  signals  are  off.  The  stopping  of  the  warning 
signal  by  the  retm-n  of  the  small  semaphore  arm  to  the  off 
position,  the  stopping  of  the  bell,  and  the  receipt  of  a  "route 
indication.''  constitute  the  off  signal,  which  can  only  be 
given  when  all  the  main  line  signals  are  off,  and  then  only 
by  the  direct  intention  of  the  signalman.  An  indication  given 
at  the  first  signalling  bar  B  can  be  reversed  during  the  pas- 
sage of  the  train  from  B  over  the  sub.sequent  bars  to  the 
advance  signal.  The  number  of  points  at  which  these  rever- 
sals can  be  obtained  is  only  limited  by  the  number  of  inter- 
mediate bars  C.  The  apparatus  is  capable  of  giving  calling- 
ON  signals  as  well  as  the  off  and  ox.  Cun-ents  are  .sent  to  the 
bars  by  the  operation  of  switches  connected  and  working  with 
the  levers  operating  the  stop  signals,  home  and  adv^ince,  and 
the  signalman  can,  therefore,  only  give  the  off  indications 
y>y  intention. 

As  already  indicated,  the  bars  A.  B,  C,  D,  E,  etc.,  act 
luechanicallv  on  the  .shoe  S/j.  to  actuate  the  semaphore  and 
bell,  and  electrically,  by  currents  set  in  operation  by  the 
signalman,  through  the  brushes  br.  hr,  to  actuate  the  "route 
indicator"  and  indirectly  the  semaphore  and  bell.  The  open- 
ing of  the  switch,  S«>,  causes  the  armature  of  the  main 
semaiAore  coil  to  be  released,  raising  the  arm  to  danger,  and 
mechanically  relea.sing  the  "route  indicator"  pointer  from  its 
deflected  position.  At  the  same  time  the  contact  c  is  made, 
and  contact  d  broken.  These  alterations  of  the  contacts,  c 
and  (1.  divert  the  current  through  the  bell  as  soon  as  the 
switch  S(c  is  closed  by  the  shoe  Sh  passing  off  the  bar  A. 
The  armature  of  the  main  semaphore  coil  cannot  be  raised 
by  the  closing  of  S;c.  because  the  circuit  is  now  broken  at  d. 
Hence  the  bell  continues  to  ring,  and  the  semaphore  arm 
remains  at  d.axger  until   further  actions  take  place. 

The  "route  indicator"  has  two  armatures;  one  is  a  shuttle- 
wound  armature,  SA,  capable  of  turning  between  the  poles 
and  cari-ving  the  pointer  at  the  front  of  the  dial:  the  other 
IS  an  ordinary  lifting  armature.  LA.  The  shuttle- wound  arma- 
ture IS  polarized  by  a  special  circuit  supplied  from  the  engine 
battery,  as  shown.  The  lifting  aniiature  closes  the  contact  h, 
which  completes  a  circuit  through  the  main  semaphore  coils! 
The  shuttle-wound  armature  caiTies  a  slotted  sector,  S.  having 
depressions  at  each  end.  In  the  slot  rides  a  freelv  pivoted  rod 
which,  when  the  sector  follows  the  deflection  of  the  arma- 
ture, drops  into  one  or  other  of  the  depressions  and  locks  the 
armature,  pointer,  etc.,  in  the  deflected  position.  The  sector 
and  armature  is  mechanically  rele.ise<l  bv  the  dropping  of 
the  ai-mature  of  the  main  semaphore  cxiils,  through  the  rod  r 
When  the  engine  passes  on  to  the  bar  B— the  .small  sema- 
phore ann  being  at  danger,  the  bell  ringing,  and  the  "  route 


indicator"  jwinter  in  the  central  position — when  the  stop 
signals  are  off  for,  say.  No.  1  line,  a  current  passes  from  B, 
by  br  and  br,  through  the  "route  indicator"  coils  to  the 
engine  frame  and  eai'th.  The  following  actions  take  place  in 
the  indicators  :  — 

1.  The  "route  indicator"  pointer  is  deflected  to  No.  1  on 
the  indicator  dial,   and  locked, 

•2.  The  lifting  armatme  is  raised  for  the  time  the  cm-rent  is 
pa.s.sing  through  the  "route  indicator''  coils  and  closes  the 
contact  b. 

3.  The  closing  of  b  sends  a  current  through  the  main 
semaphore  coils,  which  raises  the  armature  and  breaks  the 
contact  c  and  also  makes  the  contact  d. 

4.  The  breaking  of  contact  c  stops  the  bell.  The  making  of 
contact  d  provides  another  path  for  a  ciu-rent  through  the 
main  semaphore  coils  than  that  by  /),  which  is  broken  as 
soon  as  the  brushes  br,  br  have  passe<l  off  the  bar  B.  Hence 
the  semaphore  indication  is  restored  to  what  it  was  before 
the  engine  passed  over  bar  A. 

In  passing  over  subsequent  energised  bars,  the  action  of 
the  switch  Si«  is  neuti'alised  by  the  closing  of  the  contact  fa, 
and  no  change  takes  place  in  the  indication.  Should  the 
engine  pass  over  an  unenergised  bar  after  passing  over  B, 
it  is  obvious  that  the  neutraUsing  of  the  effect  of  the 
mechanical  opening  of  the  switch  Sw,  by  the  shoe  S/i,  would 
not  take  place,  and  indications  similar  to  those  obtained  at 
bar  A  would  be  received.  This  is  the  basis  of  the  emergency 
danger  signal  previously  referred  to,  the  de-energising  of  the 
bars  being  effected  by  putting  one  or  both  stop  signals  to 
danger. 

The  line  equipment  by  which  bars  are  energised  when  re- 
quired is  simple.  Movement  of  the  signal  levers  in  the 
ordinary  oi)eration  of  the  signals  to  the  off  position  closes 
switches  connecting  the  batteries  in  the  cabin  with  the  line 
wires.  Of  the  latter  there  are  three;  one  goes  to  the  distant 
signal,  and  is  connected  to  the  bars  B,  C,  D.  One  of  the 
others  goes  to  the  advance  signal  for  No,  1  line,  and  the 
other  to  the  advance  for  No,  '2  line.  In  each  case  the  line 
wire  is  connected  to  the  bar.  Each  of  the  line  wires  is  pro- 
vided with  an  indicator  in  the  cabin,  by  which  the  signalman 
can  see  whether  the  bar  is  energised  when  he  expects  it  is  so, 
-A.  small  deflection  only  is  given  for  this,  the  cuiTent  being 
limited  by  the  resistances  connected  to  the  bars  B,  E,  and  E', 
Tliis  resistance  in  no  way  interferes  with  the  giving  of  the 
indications  on  the  engine.  A  much  greater  deflection  is 
obtained  on  the  cabin  indicators  at  the  moment  the  brushes 
br.  br  of  an  engine  are  on  an  energised  bar.  and  this,  if 
looked  out  for,  is  to  .some  extent  an  assurance  that  the  appa- 
ratus is  in  order,  and  that  the  requisite  indications  are  being 
duly  given. 

The  cabin  circuits  are  easily  followed.  H'  and  A'  are  the 
levers  for  the  home  and  advance  line  signals  for  No.  1  line, 
and  H^  and  A^  are  similar  levers  for  No.  2  line.  The  circuit 
set  up  by  the  operation  of  the  home  signal  lever  is  not  complete 
until  the  coiTesixinding  advance  has  been  operated.  On  the 
other  hand  the  operation  of  either  advance  is  sufficient  to 
give  an  indication  at  the  advance  bar.  Hence  an  off  indica- 
tion cannot  be  given  at  the  bars  B,  C  or  D,  unless  both  stop 
signals  are  off — which  corresjxmds  to  the  arrangements  neces- 
sary to  lower  a  distant  line  signal  under  ordinary  interlocking 
—but  such  an  off  signal  can  be  given  at  the  advance  without 
in  any  way  interfering  with  the  necessity  for  giving  danger 
signals  at  the  rear.  The  small  tapper  switches,  T'  S',  and 
T-  S-,  enable  the  "calling-on  "  signal  previously  mentioned 
to  be  given.  Their  noiTnal  position  is  open,  as  shown;  when 
closed  they  simply  intermittently  take  the  place  of  the  switch 
closed  by  the  advance  lever  when  the  off  .signal  is  being 
given.  As  will  be  readily  seen  by  the  diagram,  fig,  1,  the 
direction  of  the  currents  to  the  line  wire  for  B,  C,  D  is 
different  when  H^  and  A^  are  operated,  to  what  it  is  when 
H'  and  A'  are  operate*!,  and  the  rever.sal  of  the  "  route  indica- 
tion "  numbers  follows. 

The  track  bars  are  of  steel,  of  T  section,  mounted  on  wood 
blocks  and  porcelain  insulators 

A  consideration  of  the  description  of  the  apparatus  w:i!l 
show  how  fully  the  system  meets  the  conditions  found  to  be 
necessary.  It  is  adaptable  in  many  other  ways  than  those 
mentioned.  The  design  of  the  apparatus  is  such  as  to  give 
the  fullest  po.ssible  indication  of  failure  of  the  equipment. 
Tlie  normal  operating  position  of  the  semaphore  arm  is  main- 
tained by  a  continuous  cun'ent,  and  inteniintion  of  which 
places  the  semaphore  ann  to  danger,  and  inability  to  restore 
the  ann  to  the  normal  running  position  is  proof  of  such 
failure. 

_  The  arrangements  by  which  the  w.arnino  and  danger 
signals  are  given  by  the  mechanical  raising  of  the  shoe, 
obviate  the  necessity  for  relying  upon  the  making  of  electrical 
contact  with  the  bars  of  the  track  for  giving  these  signals,  and 
any  failure  to  make  such  contact  has  only  the  result  of 
causing  off  signals  to  be  missed,  and  so  does  not  in  any  way 
result  in  danceroiis  action.  The  apparatus  is  self-testing 
during  the  whole  time  it  is  in  operation. 
[To  he  continued.) 
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haa  been  granted  by  the  Board  of  Trade. 
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The  Prize  Couet. 
{Claim  hy  Bahcock  S'  ^i'ilcox,  Ltd.,  aUoired.') 

Presiding  over  the  Prize  Court  in  the  Admiralty  Division,  Sir 
Samuel  Evans  decided  a  question  of  the  right  to  certain  property 
forming  part  of  an  electrical  installation,  in  favour  of  Messrs. 
Babcock  &  Wilcox,  engineers  and  boiler  makers,  Glasgow.  The 
Crown  had  applied  for  the  condemnation  of  part  of  the  cargo  of 
the  British  steamship  JluancJiaco,  consisting  of  boilers,  bricks  and 
other  material  to  b3  used  in  connection  with  an  electrical  works  at 
Valparaiso,  Chile.  The  goods  were  seized  at  Liverpool  as  enemy 
property,  the  contention  of  the  Crown  being  that  the  proprietary 
in  the  goods  was  in  the  Deutsch-Uberseeische  Electricitats  Gesell- 
Bchaft.  The  goods,  it  appeared,  were  shipped  by  Messrs.  Babcock 
and  Wilcox  under  a  contract  with  the  Carman  company,  and  were 
intended  for  a  company  known  as  the  Chilean  Electric  Tramway 
and  Light  Co.,  Ltd.,  which  is  registered  in  Great  Britain.  On 
behalf  of  the  claimants  it  was  contended  that  the  German  company 
were  merely  acting  as  advisers  and  buying  agents  on  behalf  of  the 
Chilean  company,  in  which  the  German  company  had  a  large 
financial  interest,  and  that  the  proprietary  in  the  goods  never  passed 
to  the  German  company.  It  was  further  contended  that  Messrs. 
Babcock  &  Wilcox  had  never  parted  with  the  proprietary  in  the 
goods,  and  that  the  only  persons  who  would  lose  if  the  cargo  were 
condemned  were  the  eminent  firm  of  Scottish  engineers. 

The  President,  giving  judgment,  said  that  in  this  case  he  had 
come  to  a  definite  conclusion  upon  the  matters  that  he  had  to 
decide.     The  question  was  whether  or  not  324  packages  containing 
certain  boilers  and  plant  and  a  large  number  of  loose  bricks  were 
enemy  property.     He  had  come  to  the  conclusion  that  the  German 
company  were  independent  contractors,  and   that   there  was  no 
privity  of  contract  between  Babcock  A:  Wilcox  and  the  Chilean 
company.   But  whether  that  was  so  or  not  he  did  not  think  mattered. 
The  contract,  he  thought,  was  between  Babcock  &  Wilcox  and  the 
German  company,  and  the  cjuestion  was  whether  the  proprietary  in 
the  goods  had  passed  from  the  former  to  the  latter.     The  goods 
were  put  on  board  at  Glasgow  and  the  ship  proceeded  to  Liverpool, 
where  they  were   seized   on   August   27th.     The  contract   under 
which  the  goods  were  shipped  was  dated  January  7th,  1914.     The 
German  company  had  also  some  time  in  1913  entered  into  a  con- 
tract with  the  claimants  for  the  erection  of  four  boilers  in  con- 
nection  with   electrical   works   at   Valparaiso.     In    1914   it   was 
intended  to  extend  those  works,  and  the  contract  of  January  7th, 
1914,  was  the  contract  for  that  extension.     Some  of  the  terms  of 
the  earlier  contract  were  not  again  repeated  in  the  later  contract, 
but  they  were  referred  to  and  incorporated  in  it.     According  to 
the  contract  of  January  7th,  1914,  what  Babcock  &  Wilcox  had 
to  do  was  to  supply  a  complete  boiler  installation  and  accessories 
for  the  extension  of  the  works  which  had  already  been  carried  out 
in  1913.     The  d?scription  of  the  work  was  under  four  heads,  and 
the  amount  to  be  paid  was  distributed  between  the  four  items,  the 
total  amounting  to  £7,473.   This  sum  was  to  be  paid  by  instalments, 
the  last  instalment  at  the  expiration  of  one  year's  guarantee.    The 
installation  was  to  be  erected  under  the  supervision  of  a  man  sent 
out  by  the  claimants,  and  a  certain  time  was  to  elapse  before  the 
works  were  taken  over.     It  was  not  till  one  year  after  that  that 
the  final  instalmfnt  was  to  be  paid.     The  cargo  in  question  com- 
prised only  a  part  of  the  plant  and  did  not  complete  the  material 
necessary  for  the   erection   of   the   works.      Unquestionably   the 
goods  seizid  were  materials  which  would  have  been  used  in  erecting 
the  works,  but  what  he  had  to  decide  was  whether  the  proprietary 
in  these  disjointed  pieces   had   already   paosed,   or   whethpr  the 
passing  of  the  proprietary  depended  upon  something  that  was  to  be 
done  at  a  later  stage.     The  contract  between  the  parties  was  not 
for  the  particular  articles  in  fact  seized.     The  contract  was  for  the 
installation  into  which  works  these  materials  were  to  be  put.     In 
his  opinion  there  was  no  passing  of  these  disjointed  pieces  of  goods. 
They  were  not  sold  as  such.     No  separate  price  was  fixed  for  them. 
They  were  only  part  and  parcel  of  the  whole  quantity  which  had 
to  be  supplied.     The  authorities  made  it  perfectly  clear  that  these 
goods  could  not  be  treated  as  separate  goods  in  respect  of  which 
there  was  a  complete  contract  and  a  passing  of  property.     Here 
there  was  no  contract  for  the  separate  sale  of  the  goods  in  question 
at  all,  and  he  held  that  at  the  time  of  seizure  the  proprietary  had 
not  passed.     He  therefore  ordered  that  the  goods  be  released  to  the 
claimants. 


Workmen's  Compensatio.s. 


At  the  Salford  County  Court,  last  week,  Charles  Atherton  made 
an  application  under  the  Workmen's  Compensation  Act,  the 
respondents  being  Messrs.  Eckstein,  Heap  it  Go.,  Ltd.,  manu- 
facturing electrical  engineers. 

Mr.  Sandbaoii  stated  that  the  applicant  had  been  employed  by 
respondents  at  a  weekly  wage  of  24s.  While  grinding  an  iron 
clam  on  an  emery  wheel  some  of  the  metal  flew  off  and  etruftk  him 
in  the  eye,  and  an  operation  had  to  be  performed.  lie  attended  at 
the  hospital  from  September  2nd  to  Ojtober  29th  last  year,  and 
during  that  time  he  was  paid  half-wages,  while  the  respondents 
also  gave  him  an  extra  allowance  of  ns.  per  week,  as  he  had  a 
wife  and  family.  On  October  29th  he  returned  to  his  work,  but 
was  put  on  a  different  job,  and  was  a  kind  of  odd  man.  His  eyes 
were  painful,  and  he  could  not  see  to  do  his  work  properly.  On 
December  3rd  he  was  given  a  week's  notice.  The  man  had  Bince 
tried  to  get  work  at  several  places. 


Atherton,  in  evidence,  bore  out  the  opening  statement,  and 
added  that  he  did  succeed  in  getting  a  situation  at  one  place,  but 
was  discharged  because  he  could  not  see  to  do  his  work. 

Cross-examined  :  He  denied  that  when  he  returned  to  Eckstein's 
he  was  discontented  and  careless,  and  declared  that  he  did  not 
refuse  to  do  certain  work  on  December  3rd,  which  led  to  his 
appearance  at  the  office  of  the  works  manager.  He  stated  that  it 
was  not  in  consequence  of  his  refusal  to  do  certain  work  that  he 
was  discharged. 

Dr.  Shand,  of  Regent  Road,  Salford,  stated  that  he  examined 
the  applicant  on  January  6th.  The  man's  eye,  he  said,  was 
inflamed,  and  it  appeared  to  cause  him  considerable  pain.  He 
could  not  follow  his  work  except  under  great  difficulties. 

Cross-examined  :  Dr.  Shand  said  he  was  not  an  eye  specialist. 

Me.  McCleary,  for  the  respondents,  said  this  was  one  of  those 
cases  where  a  man  would  be  better  off  without  the  Workmen's 
Compensation  Act.  He  was  employed  by  a  most  excellent  firm, 
suffered  a  small  accident,  and  was  incapacitated  for  a  short  time, 
and  it  was  fair  to  assume  that  if  it  had  not  been  for  the  Act  the 
man  would  have  been  looked  after  and  would  have  returned  to  his 
work  a  contented  man,  and  not  a  discontented  man  going  about 
spreading  discontent  among  the  other  workmen  and  saying  the  firm 
could  not  discharge  him.  His  conduct  culminated  on  December  3rd 
in  his  refusal  to  obey  orders. 

Mr  Frank  Panteb,  works  manager,  spoke  to  the  applicant's 
discontented  attitude  when  he  returned  to  work,  and  stated  that 
he  was  put  back  on  his  old  job,  and  never  complained  that  he  was 
not  able  to  do  the  work. 

Dr.  Wharton  said  that  he  had  examined  the  man,  and,  in  his 
opinion,  there  was  nothing  to  prevent  him  doing  his  work  as 
formerly. 

Oa  Judge  Gorney's  suggestion,  the  man  was  examined  by 
both  doctors  in  an  adjoining  room,  and  on  their  return  to  Court, 
Dr.  Wharton  said  there  was  no  inflammation,  and  Dr.  Shand 
said  the  inflammation  had  subsided  somewhat,  but  was  still 
present. 

Judge  Gurney-  said  the  doctors  had  set  him  a  nut  to  crack,  and 
the  best  thing  he  could  do,  in  the  absence  of  a  medical  referee,  was 
to  say  that  the  man  was  perfectly  able  to  do  his  work.  The  awards 
therefore,  would  be  for  the  respondents. 


Irish  Judgment  Set  Aside. 

The  King's  Bench  Division,  Dublin,  has  set  aside  a  judgment 
against  Mrs.  Morrow,  3,  Upper  Leeson  Street,  for  £29  6s.  4d.  in  an 
action  brought  by  Mr.  J.  C.  Meldon,  electrical  engineer,  against 
that  lady  and  her  husband,  Mr .  R.  Morrow,  for  a  supply  of  elec- 
trical fittings,  the  ground  stated  being  that  the  judgment  was 
marked  by  surprise  and  through  a  mistake  on  the  part  of  defen- 
dant. Mr.  Bartley,  in  resisting  the  application,  said  the  fittings 
had  been  sent  to  Mrs.  Morrow. 


Tramway  Accident  Claim. 

In  the  Glasgow  C)urt  of  Session,  before  Lord  Ormidale,  the 
record  was  closed  in  an  action  by  Janet  Henderson  and  Annie 
Henderson  against  the  Musselburgh  and  District  Electric 
Light  and  Traction  Co.,  Ltd,  for  £1,000  and  £7.5it 
respectively  for  the  death  of  their  father,  John  Henderson,  65, 
farm  labourer,  by  the  allci:ed  fault  of  the  defenders.  On  March 
17th,  1914,  he  was  leading  a  horse  and  cart  at  a  walking  pace  out 
of  the  gate  at  Fowler's  Brewery,  Prestonpane.  and  across  the  car 
lines,  when  a  tramcar  ran  into  the  cart,  with  the  result  that  the 
car  swung  the  cart  and  horse  round  to  the  side.  The  horse  took 
fright,  and  the  deceased  was  dragged  round  with  them.  He  * 
suffered  from  shock,  and  died  the  following  morning.  The 
defenders  deny  liability.  Issues  for  trial  were  ordered, — Glasgmo 
Daily  Herald. 

P.M.G.  c.  O.xFORD  Electric  Tramways  Co.,  Ltd. 

At  the  Oxford  County  Court  last  week,  the  Postmaster-General 
sued  the  defendants  for  £6  damage  to  atelegraph  pole.  .Mr.  W.  N. 
Raywood,  who  appeared  for  the  Postmaster-General,  said  that  the 
facts  had  been  ngreed.  A  motor-'bus  ran  into  a  telegraph  pole, 
the  property  of  tha  Postmaster-General.  The  claim  was  made 
under  Sec  8  of  the  Telegraph  Act,  1878,  which  enabled  the  Poet- 
master-(ienpral  to  recover  damage  done  to  the  telegraph  line  by 
any  undertakers,  bodies  or  people.  Mr.  1!  ly  wood  asked  for  leave 
to  appeal,  and  his  Honour  granted  the  application. —  Oxford 
Chronicle, 


\(»r\V('iii;iii    Nitroffon. — The  SocieU-   Norvegienne   de 

I'Azjte  reports  grofs  protits  of  £468,000  for  1913-1 1,  as  compared 
with  £142.000  in  1912  13,  and  net  profits  of  £3I6.(i00and  £287,000 
in  the  two  years  respfctively.  It  had  been  proposed  to  pay  divi- 
dends of  8  per  c-nt.  on  the  preference  capital  and  6  per  cent,  on 
the  ordinary  shares,  but  these  recommendations  are  not  to  be 
carried  into  effei'.t.  The  company  had  concluded  a  loan  with  the 
Sooii'li'  des  Annuitts,  of  which  two-thirds  had  been  completed  on 
the  outbreak  of  the  war.  At  present  the  work  of  extending  the 
plant  at  Rjukan  is  at  a  standstill,  owii'g  particularly  to  the  im- 
possibility of  securing  the  delivery  of  machinery  on  order,  in  con- 
sequence of  the  war. 
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THE    HARDENING    OF    METALS. 


The  first  autuniu  meeting  of  the  Faraday  Society  was  held 
on  November  SSrd,  and  took  the  form  of  a  general  discussion 
on  the  important  subject  of  the  Hardening  of  Metals.  Sir 
Robert  Hadfield,  the  PresideJit  of  the  Society,  was  in  the 
chair,  and  the  meeting,  which  was  largely  attended,  included 
«)me  of  the  best  known  workers  in  this  branch  of  metallurgy. 

There  are  three  fundamental  ways  in  which  a  metal  or  an 
alloy  can  be  hardened  :  — 

1.  By  cold  working. 

•2.  By  chilhng;  usually  suddenly  from  a  high  temperature, 
•but  sometimes  by  moderately  slow  cooUng.  In  one  instance 
referred  to  by  Professor  Howe,  in  a  valuable  communication 
which  he  sent  from  iv'ew  York,  cautious  reheating  is  required 
for  hardening,  in  the  case  of  Maurei-'s  austenitic  manganese 

3.  By  the  mere  admixture  of  different  kinds  of  molecules. 
In  the  case  of  pme  metals  it  is  obvious  that  hardening  must 
be  caused  by  some  change  of  state,  and  the  question  resolves 
itself  into  what  is  the  nature  of  the  change  of  state.  Pure 
metals,  ae  normally  cooled  from  the  molten  condition,  are 
crystalline  in  stnictme,  and  the  change  of  state  that  hardens 
them  must  be  either  a  re-arrangement  of  the  crystals  or  a 
change  of  crystalhne  form,  or  a  change  from  a  crystalline  to 
an  amorphous  form.  Dr.  Beilby  has  within  the  last  few 
years  brought  forward  a  considerable  body  of  experimental 
-evidence  which  goes  to  prove  that  when  pure  metals  ai'e  cold 
worked,  and  thus  hardened,  the  sm-faces  of  the  crystal  grains 
are  flowed  into  a  smooth,  hard,  amorphous  vitreous  layer  or 
skin,  and  it  is  this  amorphous  skin  so  formed  between  the 
<;rystal  grains  which  is  the  cause  of  the  hardness  brought 
about  by  cold  working.  The  question  arises  as  to  w'hether, 
accepting  the  theory  of  the  amorphous  state,  harden- 
ing by  chilling  or  the  hardening  of  alloys  can  be  made  to  fall 
into  hne  -n-ith  this  explanation  of  hai-dening  by  cold  working. 
Dr.  BeOby  claims  that  there  is  no  essential  difference  between 
the  two  processes,  the  contraction  strains  due  to  chilhng 
supplying  the  mechanical  work  necessary  to  convert  the 
crystalline  into  the  amorphous  state.  The  theory  has  been 
applied  to  the  general  case  of  hardening  by  quenching  by 
Professor  Edwaixls  and  Professor  Carpenter,  and  to  the  parti- 
■cular  case  of  st«el  by  Mr.  J.  C.  W.  Humfrey.  The  former 
maintain  that  the  hardness  produced  by  quenching  is  brought 
about  by  crystal  twinning,  and  possibly  direct  shpping.  and 
the  resulting  formation  of  amorphous  layers.  Mr.  Humfrey's 
theory  of  hardened  steel  is  an  adaptation  of  the  amorphous 
theory  to  fit  in  with  the  old  allotropic  theory  (somewhat  dis- 
credited at  the  Faraday  discussion),  which  considers  hardening 
to  be  due  to  the  existence  above  a  certain  critical  tempera- 
ture of  an  adamantine  y  form  of  iron  which  sudden  cooling 
prevents  from  slipping  back  into  the  normal  form  that  is 
stable  at  low  temperatures. 

The  amorphous  theor>'  was  criticised  by  the  President,  Pro- 
fessor Howe,  Dr.  Desch,  and  Mr.  A.  McCance.  The  main 
ground  of  Sir  Robert  Hadfield's  objection  appeared  to  be  his 
unwiUingness  to  concede  that  the  extraordinary  hardness  of 
steel  was  of  the  same  character  as  hardness  caused  by  cold 
working,  and  in  this  he  was  supported  by  Professor  Turner. 
It  was  improbable,  said  Sir  Robert,  that  the  glass-hard  surface 
of  a  projectile  weighing  a  ton,  which  would  cut  through  1-5 
inches  of  steel  without  being  fractured,  could  be  in  a  state 
of  strain.  The  hardness  must  be  brought  about  by  chemical 
-change,  and  the  fact  is  the  carbon  and  its  condition  must  be 
♦  the  principal  factor  as  a  cause  of  the  extreme  hardness  of 
steel,  and  it  has  been  too  much  overlooked  in  the  theories 
■that  have  been  put  forward.  In  this  Dr.  J.  E.  Stead  con- 
curred. In  his  opinion  the  different  behaviour  of  hardened 
and  annealed  steel  when  treated  with  chemical  reagents  proved 
H;hat  there  was  a  difference  in  their  chemical  constitution. 

Professor  Howe  considered  that  the  amorphous  theory 
would  explain  all  those  cases  of  hardening  where  there  was  a 
martensitic  structure  in  the  hardened  steel.  There  was,  how- 
ever, a  non-martensitising  way  of  hardening,  namely,  by  hold- 
ing manganiferous  austenite  (Hadfield's  manganese  steel) 
shghtly  below  the  transformation  range  {e.g..  at  5.50°  C), 
whether  the  cooling  thence  be  fast  or  slow,  and  this  could 
not  be  explained  by  the  amoiTshous  theory,  because  at  such 
high  temperatures  amorphous  iron  should  be  able  to  re- 
crystalhse. 

Mr.  McOance  objected  to  the  amorphous  theory  on  the 
ground,  among  others,  that  strained  a  iron  and  strained  y 
iron  were  dissimilar  in  magnetic  properties,  whereas  if 
straining  produced  the  amorphous  variety'  the  effect  in  both 
cases  should  be  the  same.  Indeed  7  iron  cannot  be  made 
ferro-magnetic  by  any  treatment  such  as  permanent  defor- 
mation. 

The  result  of  the  w-hole  discussion  left  the  impression  ex- 
pressed by  Dr.  Stead,  namely,  that  interesting  and  important 
as  are  the  several  theories  of  hardening  now  current,  we  have 
not  as  yet  sufficient  data  on  which  to  base  dogmatic  conclu- 
sions. What  may  be  called  the  Sheffield  School  has  little 
doubt  that  on  the  carbon  condition  mainly  depends  the  ex- 
treme hardness  of  steel,  and  Sir  Robert  Hadfield  himself  feels 
.so  strongly  on  the  matter  that  he  has  offered  a  Research  Prize 
of  ;£200  in  order  to  stimulnte  the  study  of  the  carbides  of  iron 
and  of  iron  aUovs  generallv. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT   YET  PUBLISHED). 

Compiled  expressly  (cr  Ihis  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and    Bradford,   to   whom  all  inquiries   should   be  addressed. 


103.  "  Dynamo-electric  machines  for  transforming  alternating  current  into 
continuous  current,  or  vice  versa.  J.  L.  La  Cour.  January  4th.  (Convention 
date,   January  2nd,  1914.     Sweden.) 

112.  "  Galvanic  batteries."  C.  B.  Bcrdon.  January  4th.  *  (Siemens  & 
Halske  .Akt.   Gcs,,   Germany.) 

114.     "  Electric   automatic    protector."      .\.   \V.    H.   Nash.     January   4th. 

121.  "  Means  for  obtaining  a  Jiigh  starting-torque  on  a  continuous-current 
motor  with  a  relatively  small  starting-current."  A.  J.  Leigh  &  H.  J.  OSBORS. 
January   4th.     (Complete.) 

123.     "  Electrical  adapters."     L.    Rosenthal.      January  4th. 

129.  "  Magneto-electric  machines."  R.  B.  North  &:  A.  .M.  .\llen.  January 
4th. 

130-  "  Magneto-electric  machines."  R.  B.  North  &  A.  .M.  Allen.  January 
4th. 

131.  "  Electric  fusible  cut-outs."  H.  P.  L'lvERSiDCE  &  Pennsylvania  Appli- 
ance Co.     January  4th.      (Complete.) 

154.  "  Electric  heating-pad."  G.  Lander.  January  5th.  (Luis  Zanaboni, 
Argentina.) 

180.  "  Electric  starting  devices  for  motor-driven  vehicles."  MaSCHInen- 
PAEIRIK  Oerlikon.  January  5th.  (Convention  date,  January  29th,  1914.  Switzer- 
land.)    (Complete.) 

188.     "  Incandescent  electric-lamp    holr'ers."      C.    Pressland.     January   5th. 

190.  "  Combined  mechanical  and  electrical  devices."  M.  WciLLOT.  January 
Slh.      (Convention   date,   January   24th,    1914.      Belgium.)      (Complete.) 

247.  *'  Dynamo  magneto-electric  generating  machines,  particularly  applicable 
for  lighting,  charging,  and  ignition  in  connection  with  internal-combustion 
engines  of  motor-cars,  launches,  aeroplanes  and  the  like."  C.  H.  Melsome- 
Smith.     January   7th. 

264.  "  X-ray  apparatus."  H.  W.  Cox  &  Co.,  Ltd.,  &  H.  E.  Donniihorne. 
January  7lh. 

270.  "  Excess  wattmeters."  A.  W.  Burke.  Januarv  7lh.  (Convention  date, 
January  2Ist,  1914,   United  States.)     (Complete.) 

275.  "  Electric  wave  amplifying  apparatus."  Western  Electric  Co.,  Ltd. 
January   7th.     (Western    Electric  Co.,    United   States.)     (Complete.) 

282.  "  Electric  heaters  for  culinary  and  other  purposes."  Benham  &  Sons, 
Ltd.,  &  C.    R.  Allensby.     January  7th. 

303.  "  Manufacture  of  composition  for  the  manufacture  of-artificial  leather, 
floorcloth,  paper,  insulating  material,  boards,  paint,  and  other  purposes." 
W.    P.   THO.MPSON.    January  8th.     (Herman  Arledter,    Austria.) 

324.     "  Electrical  transmitter  microphones."     B.  A.  PlLKISCTON.    January  8th. 

350.  "  Electro-magnetic  levitating  projector  and  projectiles  therefor."  E.  P. 
Bachelet.     January   8th. 

367.  "  Electrical  switches."  A.  P.  LuKDBERt;,  G.  C.  LundSERC,  P.  A.  LuND- 
BEKG   &  G.   Pegg.     January  9th. 

378.  "  Electric  cable  joint  boxes  and  the  like."  A.  H.  RaiLINC  &  C.  C. 
Garrard.    January  9th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co..  285,  High  Holborn,  W,C.,  and  at 
Liverpool    and  Bradford,    price,    post  free,   9d.    (in  stamps). 


I.9&3. 

25.062.  Signalling  .Apparatus.  E.  C.  R.  .Marks.  (.Mead  Electric  Signal  Co.). 
November  3rd. 

26.3G4.     Magnetic  Separators.    .A.  F.  Jobke.    November  17th. 

26,834.  Multiple  Arrangements  of  High-frequency  Electric  Currb.nt 
Generators.  P.  O.  Pedersen  &  V.  Poulsen.  November  21st.  (December  12th, 
1912.) 

28,703.  Automatic  Control  System  for  Electric  Railways.  B.  F.  Hutches. 
Jun.     December  12th. 

28,956.  Electric  Signalling  Systems.  A.  W.  Brown  &  I.  H.  Parsons.  De- 
cember 16th. 

29.063.  Regulators  for  Electric  Transforming  Apparatus.  British  Thom- 
son-Houston  Co.    tOeneral    Electric   Co.).      December   16th. 

29,346.  Devices  for  Correcting  the  Difference  of  Phase  in  Telegraphic 
Receiving  Apparatus.  .A.  C.  Baronio  &  K.  L.  Wood.  December  19th.  (Cog- 
nate  application,    16,905,/14.) 

29,526.  Device  more  particularly  intended  for  use  on  Electric  Light  or 
other  Switches  or  Controls,  for  Displa\ing  Reminders,  .Advertisements. 
Notices,  and  the  like.     E.  Clarke.     December  22nd. 

29,562.  Self-excited  Electric  Motors  for  Operating  Sliding  Windows 
AND  the  like.  J.  F.  P.  de  la  Ribcisiere  &  R.  le  Grain.  December  22nd. 
(December   23rd,   1912.) 

29,655.  Machines  for  Generating  Electrical  Energy.  C.  T.  Mason,  De- 
cember 23rd. 

29,713.  Liquid  Resistances.  Akt.  Ges.  Brown,  Boveri,  et  Cie.  December 
34th.     (January  9th,  1913.) 

29,776.  Couplings  or  Connections  for  Electrical  XIonductors.  J,  Stone 
&  Co.  and   A.   H.    Darker.     December  24th. 

29,861.  Retarding  or  Time-limit  Devices.  \V.  .A.  Coates  &  Ferranti,  Ltd. 
December  29th. 

29.902.  Generation  of  Electrical  OsaLuiioNS.  .A.  F.  Sykes  4  Ford. 
December  29th.  

19X4. 

134.  Dynamo-electric  M.ACHINES.  British  Thomson-Houston  Co.  &  A.  -A. 
Pollock.    January  2nd. 

125.  Globe  Holders.  British  Thomson-Houston  Co.  (General  Electric  Co.). 
January  2nd. 

1.437.  Process  for  the  Electrolytic  Production  of  Malleable  or  Force- 
able  Iron.    E.  F.  K.  Harbeck  &  B.  Lan.    January  19lh. 

1,715.  Magnet  Pole-pieces  of  Telephone  Receivers  and  the  like.  A.  Marr. 
January  22nd. 

2,335.     Elec-trical   Heating   Device.    R.   W.  Gauntlett.     January  28th. 

2.495.  Portable  Electric  Lamps.  AV.  .A.  McKay  and  M.  Claussen.  January 
30th.     (February  11th,  1913.) 

3.806.     Candle  Lamp.     C.    E.   Green  &  Arctic   Light  Co.     February  13th. 

4.261.     Electric  Chiming  and  Striking  Gear.     H.  Wilson.     February  19th. 

5.776.  Automatic  Volt.age  Regulators.  British  Thomson-Houston  Co. 
(General  Electric  Co.).     March  6th. 

7,019.     Means  for  Signalling  on  Trains.    W.   E.  Benn.     March  19lh. 

8,062.    Protective  Casino  for  Electric  Cables.    R.   McGeoch.     March  31st. 

9,376.  Printing  Telegraph  Systems.  Western  Electric  Co.  (F.  T.  Wood- 
ward, acting  for  Western  Electric  Co.).     .April  15th. 
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In  a  recent  issue  of  the  Electrical  Review  and  Western 
Electrician,  namely,  the  issue  bearing  the  date  December 
5jh,  1914,  a  detailed  comparison  was  made  between  the 
"  National  Electrical  Code,"  which  is  in  use  in  the  United 
States  and  Canada,  and  the  German  and  English  rnles. 
The  comparison,  which  is  set  out  in  three  parallel  columns, 
occupies  10  pages  of  the  jourDal  referred  to,  although  it 
deals  solely  with  the  wiring  rules  concerned  with  inside 
work,  which  form  considerably  less  than  half  of  the 
complete  code  ;  the  latter  covers  also  the  wiring  of  central 
stations,  transformer  sub-stations,  outside  work,  marine  and 
miscellaneous  work,  in  addition  to  comprising  a  large  section 
devoted  to  constructional  details  of  fictiogs  cables,  swioches, 
and  other  wiring  access  iries. 

In  our  lastitu'jon  Rules  the  standards  adopted  for  cables, 
conduits,  &c.,  are  those  defined  by  the  Engineering 
Siandards  Committee  (E.S.C.).  The  rules  make  reference 
to  these  but  do  not  quote  them  in  exienso.  It  is  very 
doubtful  if  the  average  contractor  has  ever  troubled  to  read 
them  or  even  to  obtain  a  copy,  and  the  average  wireraan  has 
probably  never  heard  of  them,  nor  do  they  greatly  concern  him. 
The  contractor  knows  that  there  is  a  difference  between 
"  Association  "  aod  "  non-Assiciatiou"  cable,  but  he  knows 
more  about  the  diff-^rence  in  the  price  than  in  the  cable, 
aid  he  must  accept  the  nuker's  guarantee  as  an  article  of 
faith.  As  to  applying  any  tests  to  prove  that  he  is  getting 
what  he  pays  for,  we  doubt  if  anything  beyond  gauging  the 
wire  is  done,  and  it  woul  1  be  beyond  tbe  practical  capa- 
bilities of  many  to  measure  the  resissaiice  of  a  coil  with 
sufficient  accuracy  to  siy  whether  or  n  )t  it  cjuie  wichin  the 
perm'ssive  margin  of  2  per  cent,  variation  from  the 
standard.  We  do  not  say  this  in  disparagement  of  the 
wiring  contractor  ;  he  does  not  regard  io  as  his  businosp, 
nor  has  he  generally  the  necessary  me^suring  appliances. 

8eeing  thHt  he  is  entirely  at  the  mercy  of  the  manufac- 
turer, there  is  something  to  be  said  in  favour  of  t'le  system 
of  testing  and  issuing  Cf'rt.ificates  of  approval  whi -h  has  been 
adopted  by  the  Naoioiml  Board  of  Fire  Uiiderwiiiers  in  the 
States.  We  assume  that  so  long  as  a  c  )niractor  working 
U!ider  the  National  Code  e>nplo)s  "  aoproved  "  materiils,  he 
aicepts  no  responsibility  in  connection  with  them,  bat  this 
point  is  not  clear 

The  N  iDional  Electrical  Code  is  revi-ed  every  two  years, 
aad  the  time  for  revision  is  now  approaching  ;  it  is  pissibiy 
due  to  this  fact  that  so  much  attention  is  at  pr--8>nt 
being  devoted  to  the  dis  usion  of  wiring  matters  in  the 
Ameiicii)  technical  Pr«s9.  There  np|)ears  to  be  a  feelmg 
that  electric  wiring  is  passing,  or  about  ti  pa«s,  tliri(Ui;li  a 
transioiou  period  in  which  tiic  piping  or  c  mduit  s\stera 
may  hive  to  give  place  to  S)mi!  of  t^ie  lat-'r  syclems  whic-h 
havrt  been  devised,  ju^'t  as  casing  lias  been  srradnnlly.  but 
none  the  less  surely,  replaced  by  conduit.  There  is  in  this 
country  at  the  present  lime  a  ten  leu  -y  to  ask  if  nil  the 
advantages  supposed  to  b;  possessed  by  conduit  wirinir  are 
real  or  mvthical,  and  many  contrMc'ors,  mme  nonsuiting 
eng  neers.  and,  we  believe,  also  insunince  companies,  are 
dispo.sed  to  look  more  favourably  uj.H)n  wool  cising  instalU- 
tioiis  now  that  j  lintinir  has  been  1  irgely  Fn[HT-eled  by 
looping  of  connection  fittings  Eliniinat-i  joims  from  the 
c  wvhi  tors  a  "tually  enc'osed  liy  the  ctising,  and  there  is  very 
little  left  in  the  system  which  can  be  objected  to  from  the 
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point  of  view  of  fire  risk  when  it  is  used  for  ordinary 
residential  buildings,  and  in  dry  situations.  It  will  be 
generally  agreed  by  those  competent  to  express  an  opinion, 
that  a  good  casing  installation  is  better  than  a  poor  con- 
duit job. 

The  chief  objections  to  the  wood  casing  system  were  the 
risk  of  fire  due  to  bad  jointing  or  connections  within  the 
casing,  and  the  unsuitability  of  casing  for  sinking  flush  or 
burying  in  plaster  when  surface  work  was  undesirable. 

Id  is  not  without  interest  to  note  that  the  special  wiring 
systems  which  hive  from  time  to  time  been  brought  out, 
such  as  the  Stannos  system,  Henley's  wiring  system,  and  cab 
tire  sheathing,  owe  their  inception  to  cable  makers  rather  than 
to  electrical  contractors,  as  was  the  case  with  wood  casing 
and  conduit.  We  do  not  think  that  it  is  claimed  by  the 
originators  that  any  one  of  these  systems  is  capable  of  uni- 
versal applica'jion,  although  no  doubt  each  has  merits  when 
confined  to  spscialisad  or  particular  classes  of  work. 

Conduit  wiring  is  the  prevailing  practice  in  the  States, 
and,  judging  from  the  tone  of  the  tejhnica'.  Press,  we  gather 
that  there  is  a  fear  among  the  makers  of  conduit  that  the 
National  Code  may  be  revised  so  as  to  ad 'nit  newer  methods 
in  which  conduit  is  not  used. 

The  essential  difference  between  our  own  Institution  Rules  • 
and  thos?  of  the  National  Electrical  Code  is  that  ours  are 
of  a  mire  general  characer,  specifying  the  conditions  which 
are  to  be  complied  with  rather  than  the  actual  methods  to 
be  adopted  and  the  specific  details  of  fittings  and  materials 
to  be  employed.  This  is  what  the  National  Code  purports 
to  do,  and  is,  no  doubt,  one  of  the  chief  reasons  which 
necessitate  its  frequent  revision. 

The  National  Electrical  Code  is  the  official  code  recom- 
mended by  the  National  Fire  Protection  Association,  and 
is  drawn  up  chiefly  by  men  interested  in  electrical  work 
from  the  fire  insurance  point  of  view.  Our  ru'es,  on  the 
•other  hand,  are  drawn  up  by  a  Committee  of  the  Institution 
■of  Electrical  Engineers  representing  the  various  sections  of 
the  electrical  indus-ry,  and  inclu  ling  also  representatives 
from  the  insurance  companies.  This  may  ax  mnt  in  some 
measure  for  the  sreater  striagency  of  the  National  Code  on 
some  points.  "We  do  not  think  that  we  should  serve  any 
aseful  purpose  to  English  readers  by  tabulating  in  parallel 
columns  the  National  Code  and  our  Institution  Rules, 
because  in  many  respects,  where  they  cover  the  same 
ground,  the  differences  are  only  verbal.  There  are,  how- 
ever, notable  differences  here  and  there  due  in  part  to  the 
different  character  of  the  constructional  work  obtaining  in 
the  two  countries,  but  the  chief  characteristic  which  distin- 
guishes the  Code  from  our  Rules  is.  as  mentioned  above, 
the  section  in  th?  Cole  devoted  to  details  of  manufacture. 
Now  that  our  own  manufacturers  are  more  fully  alive  to  the 
export  business  which  may  be  done,  perhaps  no'  with  the 
States,  but  with  the  Dominion  of  Canada,  we  think  it  is 
important  thit  they  should  appreciate  that  any  fittinErs 
designed  for  use  in  that  Colony  will  not  only  have  to  be  in 
accordance  with  the  National  Code  Rules,  but  will  have  to 
be  officially  tested  and  approved  by  the  laboratories  of  the 
Natioial  Board  of  Fire  Underwriters. 

We  understand  that  the  B.E.A.II.A,  has  the  matter  under 
consideration,  and  that  attempts  are  being  made  to  induce 
the  Revising  Committee  to  modify  -certain  of  the  regula- 
tions in  order  to  bring  recognised  and  approved  British 
fittings  within  the  requirements.  There  is  no  doubt  a  feel- 
ing in  the  S[,ates  that  some  of  the  coalitions  are  unneces- 
sarily stringent,  and  that  they  tend  to  retard  the  rate  of 
electrical  progress.  If.  therefore,  without  sacrificing  any- 
thing which  tend  to  safety  and  immunity  from  fire  risk, 
the  Revising  Committee  is  of  opinion  that  some  of  the 
restrictions  may  be  relaxed  somewhat,  it  is  quite  probable 
that  some  modifications  will  be  made.  Bat  such  modifica- 
tions, if  any,  will  be  made  Folely  in  the  interests  of  electric  il 
work  in  America,  and  not  for  the  purpose  of  makins' 
it  easier  for  British  manufacturers  to  conpete  with 
American  produjtions  in  the  American  and  Canadian 
markets.  Too  much,  therefore,  must  not  be  expected 
from  the  forthcoming  revision,  but  our  manufacturers 
must  rely  rather  on  modifying  their  designs  where  necessary 
so  as  to  comply  with  the  Code.  Whilst  we  do  not  propose 
here  to  enter  into  a  detailed  comparison  of  the  American 
and  EngUsh  rules,  we  would  refer  our  readers  to  a  critical  com- 


mentary which  is  concluded  in  this  issue  by  Mr.  Frank 
Broadbent,  whose  paper  on  wiring  rules,  read  before  the 
Newcastle  Section  of  the  Institution  in  February,  1901,  was 
among  the  first  which  showed  in  tabular  form  the  extra- 
ordinary differences  then  existing  between  the  ruUs  of  the 
Institution  and  those  of  various  supply  authorities  and  insur- 
ance companies  in  this  country.  Happily  since  that  date  the 
revised  Institution  Rules  have  been  adopted  as  the  National 
Standard,  to  the  advantage  of  all  concerned,  and  if  subse- 
quent revisions  on  both  sides  should  bring  about  a  greater 
degree  of  uniformity  between  the  American  and  British 
National  Codes,  the  advantages  would,  no  doubt,  be  mutual. 


NATIONAL    TEADE    POLICY. 


British  manufacturers  have  been  so  often  accused  of 
indifference  in  connection  with  export  trade  development, 
that  we  fear  that  much  of  the  criticism  and  advice  that  are 
vouchsafed  through  the  columns  of  trade  journals,  or  by 
the  medium  of  special  trade  reports,  receivis  but  scant 
attention.  It  is  a  thousand  pities  if  that  is  true,  for  many 
of  those  who  take  the  trouble  to  express  their  views  have 
the  best  interests  of  British  industry  at  heart,  have  first- 
hand and  authoritative  information  upon  which  they  base 
their  criticism,  and  find  no  satisfaction  in  mere  depreciation 
of  the  doings  or  misdoings  of  their  own  race.  There  can 
be  no  question  about  our  having  done  ourselves  a  good  deal 
of  injury  in  past  years  by  wasting  eo  much  time  in  discussing 
the  opinions  of  people  who  have  seemed  to  be  in  the 
seventh  heaven  of  delight  when  they  have  been  advancing 
"proofs"  of  our  decadence  as  a  nation.  Phjsically, 
scientifically,  indu-trially,  and  spiritually — according  to  the 
particular  exponent  of  the  phase  and  of  the  time — have  we 
been  on  the  down  grade.  Somebody  was  soon  to  write  the 
"  Decline  and  Fall  of  the  British  Empire  "  !  Unfortunately, 
discussions  of  this  kind  cannot  proceed  within  our  borders 
without  outside  observers,  who  do  not  understand  the  British 
character,  accepting  us  at  our  own  apparent  valuation. 

It  hardly  lies  within  our  province  tD  dwell  upon  the 
view  held  by  some  students  of  these  days  that  from 
the  standp)int  of  national  character  th's  terrible  war, 
notwitlntandmg  all  its  awful  loss  in  blood  and  treasure,  is 
not  only  going  to  stay  or  prevent  any  tendency  in  the 
direction  of  decadence  which  affluence  and  internal  differ- 
ences mighfj  have  induced,  but  is  going  to  re-establi<h 
the  prestige  of  the  British  nation  in  respect  of  the  high 
standards  for  which  it  has  so  long  stood.  All  the  old 
qualities  of  our  fathers  have  reasserted  themselves.  Who 
talks  of  physical  degeneration,  of  spiritual  apathy,  after  five 
months  of  war  ?  Bernhardi-Shaws,  "  Gloomy  Deans"  and 
some  evening  newspapers  are  not  to  be  seriously  regarded. 

Yet  we  shall  not  be  well  advised  if  we  allow  to  pass  un- 
heeded those  who  ask  us  mt  to  imagine  that  all  is  well  with 
our  methods  when  we  consider  our  relation  to  the  world- 
trade  problems. 

Communications  continue  to  reach  ns  from  all  parts  of  the 
Enplre,  to  which  we  are  compelled  to  afford  publicity  if  we 
are  to  fulfil  fa'thfully  what  we  regard  as  our  duty  as  Editors. 
It  is,  and  always  has  been,  distasteful  to  refer  to  British 
shortcominss  in  respect  of  our  export  trade,  but  the 
views  recently  expressed  by  some  of  our  correspondents 
in  India  and  Canada  are  typical  of  many  such  criticisms 
that  reach  us,  and  they  should  not  be  ignored  ;  more  are 
before  us  as  we  write. 

An  Indian  critic  accuses  us  of  "utter  slackness";  a 
Canadian  correspondent  says  that  Britain  loses  trade  in 
Canada  "  through  lack  of  attention " ;  an  Australian 
writer  gives  us  statistics  showing  the  attention  that 
Americans  have  been  paying  to  the  Commonwealth,  as 
evidenced  by  his  own  correspondence  received  since  the 
outbreak  of  war ;  others  hold  up  for  our  reproof  the 
courtesy  and  eagerness  of  Continental  firms.  All  of  these 
criticisms  are  so  much  like  what  we  have  heard  for  many 
years  past,  that  we  are  not  justified  in  suspecting  them  of 
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relating  to  isolated  and  exceptional  cases,  though  we 
recognise  that  there  may  be  another  side  to  every 
complaint.  If  we  mention  them  now  it  is  less  with  a 
desird  to  decry  the  methods  of  the  British  manufacturer — 
there  is  no  useful  purpose  to  be  served  by  that  alone— than 
to  suggest  that  when  we  are  contemplating  more  aggressive 
ellorts  to  mtet  the  electrical  and  engineering  requirements 
of  other  countries,  we  should  remember  the  frame  of  mind 
of  some  of  our  potential  customers  and  the  virtues  credited 
to  our  competitors. 

We  have  already  dwelt  at  some  length  upon  the  need  for 
co-operative  action  on  the  part  of  manufacturers,  though 
we  have  not  yet  witnessed  any  very  strong  movement  in 
that  direction.  l*robably  the  lack  of  it  is  due  to  the  pre- 
occupation of  our  firms  with  direct  or  indirect  Govern- 
ment orders,  to  the  handicap  due  to  absences  on  active 
service,  and  to  the  indisposition  to  make  definite  move- 
ments while  our  national  life  continues  under  a  cloud  owing 
to  the  enforced  slowness  of  military  operations  in  winter. 
But  we  must  continue  in  these  days  to  prepare  for  what  is 
to  follow  when  conditions  change,  as  they  must  do 
before  long — perhaps  sooner  than  we  think.  While 
we  are  trying  to  possess  our  souls  in  patience  con- 
cerning the  forward  movement  in  France  and  Belgium, 
forces  and  equipment  are  being  prepared  which  will  make 
victory  sure.  There  is  the  same  call  for  patience  in  regard 
to  the  Trade  War,  for  the  opportunities  for  actual  advance 
are  not  facilitated  by  the  financial  and  shipping  difficulties 
that  now  prevail  ;  but  there  is  as  great  need  for  preparing 
ourselves  as  business  men,  as  there  is  for  training  and  arming 
Kitchener's  Army.  There  is  a  strong  desire  in  the  Colonies 
that  such  an  invulnerable  line  shall  be  drawn  by  X)ur  trad- 
ing forces  that  Germany  shall  not  again  be  able  to  break 
through  into  markets  which  by  right  are  ours.  How  are 
we  going  to  make  that  line  invulnerable  ?  If  there  have  been 
weak  places,  owing  to  faulty  methods  in  the  past,  we  ought 
to  sit  down  seriously,  not  showing  ill-will  at  the  strictures 
of  our  critics,  and  weigh  up  the  whole  matter  and  adopt 
measures  to  prevent  the  existence  of  vulnerable  points  in 
the  future.  We  refer  now,  of  courde,  to  that  kind  of  reform 
that  lies  within  our  power  as  manufacturers  or  traders — an 
improvement  of  our  own  trading  efficiency. 

We,  of  c  lurse,  recognite  that  there  are  other  matters  of 
prime  importance  that  lie  beyond  the  power  of  the  individual 
trader.  There  is  a  very  strong  conviction  in  some  quarters 
that  something  in  the  nature  of  working  co-operation,  con- 
centration, or  even  amalgamation  of  interests,  is  required  in 
order  to  enable  British  firms  to  deal  with  the  industrial 
position  effectively,  so  as  to  prevent  unscrupulous  aggression 
on  tbe  part  of  Germany's  consolidated  electrical  and  finan- 
cial forces  both  in  the  Home  and  Colonial  markets  in  the 
future.  That  is  a  matter  essentially  for  manufacturers  who 
know  the  difficulties  with  which  they  have  had  to  contend, 
but  those  who  study  the  position  as  onlo  ikers  cannot  forget 
the  advice  that  has  been  vouchsafed  by  experienced  minds, 
nor  can  they  shut  their  ejei  to  the  results  that  followed  the 
"  bulk "  manufacturing  operations  of  (Germany  and  the 
United  States.  Without  such  concentration,  there  must 
continue  a  vast  amount  of  wasted  eflort  and  expense  always 
adversely  affecting  the  cost  of  production.  The  spectacle 
of  half-a-dozen  comparatively  small  British  firms  com- 
peting atrainst  each  other  in  a  British  colony  for  a  con- 
tract, while  a  p;)werful  German  or  Americ<in  or^'anisatiou 
carries  oil'  the  prize,  is  humiliating  to  all  sivc  the  winner. 
If  concentration  of  interests  is  not  acceptable,  let  us  at  least 
have  somtthmg  in  the  fjrm  of  organised  ISritifh  co- 
operation, and  secure  the  spoils  for  division  among  Brit'sh 
works. 

We  fear,  however,  that  some  of  the  most  representative 
spirits  in  the  electrical  industry  are  disinclined  ti  plunge 
into  new  ventures  or  to  assume  added  liabilities  and  respon- 
sibilities because  of  the  failure  of  the  Government  to  listen 
to  the  appeal  that  his  been  made  to  it  to  formulate  some 
policy  in  regard  to  the  future  fostering  of  British  indutry. 
It  has  donn  something  through  the  increased  activity 
of  the  B  lard  of  Trade  Commerciai  Intelligence  Department 
— we  have  no  desire  to  belittle  the  importance  of  that. 
Still  less  do  we  wish  to  underrate  its  signiti oance— it  must 
consistently  lead  the  Government  on  somewhere  else — but 
where  ': 


Although  we  recognise  that  the  Commercial  Intelligence 
Branch  has  been  doing  its  best  under  the  circumstances, 
and  that  it  will  make  more  heroic  efforts  still  in  the  interes's 
of  British  trade,  we  cannot  help  feeling  that  it  is  at  present 
severely  handicapped.  We  may  be  wrong,  but  it  seems  that 
in  at  least  two  important  directions  it  requires  strengthen- 
ing in  ^^fr.so/wf/.  It  has  been  shown  again  and  again  that 
the  ordinary  tea  and  toy  salesman  cannot  expect  to  succeed 
in  the  electrical  industry  until  he  has  had  some  more  or  less 
specialised  experience  therein  ;  that  the  British  Consul  is 
hardly  the  best  class  of  representative  to  cultivate  trade  ; 
and  we  believe  it  to  be  equally  true  that  the  average  civil 
servant  type  of  official  requires,  for  the  work  of  the  Com- 
mercial Intelligence  Branch,  to  specialise  in  certain  depart- 
ments, or  else  his  services  should  be  assisted  or  supplemented 
by  somebody  who  is  tolerably  expert  in  those  departments. 

The  Advisory  Committee  cannot  be  expected  to  fill  the 
needs  that  we  have  in  mind. 

In  another  direction,  too,  strengthening  might  be  intro- 
duced. We  have  felt  at  different  times  the  benefit  of  being 
able  to  confer  in  London  and  in  the  provinces  with  national 
trade  representatives  returned  afresh  from  the  scenes  of 
their  labours.  They  have  been  able  to  tell  us  in  conversa- 
tion in  half-an-hojr  more  of  the  special  things  that  we 
wanted  to  know  than  we  could  have  ascertained  in  months 
by  correspondence  either  with  them  or  with  the  Branch  in 
London.  There  are  capable  Commissioners  representing 
this  country  in  different  parts  of  the  world  who  have 
accumulated  a  most  valuable  knowledge  of  the  maikets  in 
which  tliey  have  resided,  and  it  seems  to  us  that  their 
presence  in  London  for  the  next  few  years  would  be  of 
material  aid  to  the  Department  and  to  British  traders.  la 
this  connection  we  might  do  well  to  take  a  leaf  out 
of  the  German  Consular  Service  book.  for  in 
the  Commercial  Department  in  Berlin  a  strong 
point  is  made  of  having  always  at  hand  men  with 
knowledge  and  experience  of  the  overseas  markets,  able  to 
explain  the  local  conditions  and  the  standing,  kc,  of  the 
people  doing  business  in  those  markets,  to  the  home  manu- 
factirers  and  traders.  There  may  be  blame  attaching  to 
the  latter  for  not  paying  frequent  and  thorough  visits  to  the 
markets  abroad,  but  the  Consular  representative  could  give 
them  guidance  which  we  doubt  not  would  frecjuently 
encourage  them  to  travel  rather  than  justify  their  stay-at- 
home  policy. 

As  our  readers  will  have  noted,  there  are  as  many 
schemes  for  the  reorganisation  of  the  Board  of  Trade  as 
there  are  self-appointed  reformers  in  these  days.  There 
always  have  been  demands  for  modernisation  in  that  depart- 
ment, and  we  have  ourselves  agitated  that  way,  but  we  fail 
to  see  the  wisdom  of  clamouring  just  now  for  a  complete 
upheaval,  for  we  cannot  see  that  it  is  within  the  scope  of 
immediately  practical  politics.  Yet  some  action  is  required, 
and  the  (iovernment  ought  to  assist  industry  by  announcing 
what,  if  any,  new  policy  it  proposes  to  introduce.  The  country 
is,  if  we  understand  its  present  temper,  disinclined  to  be 
hampered  by  the  trammels  of  the  past,  and  it  does  not 
want  a  revival  of  old  controversies  ;  what  it  does  w.int  is  to 
be  able  to  assure  its  manufacturers  who  have  done  so  much, 
and  in  so  many  ways,  to  assist  the  nation  at  a  time  of  crisip. 
that  something  in  the  form  of  safeguards  or  assurances  shall 
be  given  that  the  British  markets  shall  not  l)e  the  future 
playground  for  every  German  who  pleases  to  come  over 
here  to  undercut  those  who  mnke  present  sacrifices  to 
manufacture  the  things  that  we  need. 

As  we  have  said  before,  the  Government  has  enormoui 
undertakings  in  hand,  and  nobody  wishes  to  unduly  liamptr 
it  in  conducting  these  concerns  efficiently,  but  it  has  had 
some  very  detailed,  trying,  overloaded,  and  fatiguing  Sessions 
before,  and  present  claims  upon  the  Cabinet's  attentions  may 
not  be  greater  than  in  those  days.  Every  member  of  the 
Cabinet  must  have  brought  his  mind  to  bear  upon  the 
question  of  Germany's  future  trade  position  in  these 
islands  and  in  our  Colonies  ;  doubtle-s  all  the  members 
together  have  already  discusscil  the  subj-K-t  in  some  of  its 
bearings.  We  should  be  sorry  to  see  them  divided  at  such 
a  time  as  this,  but  we  do  again  urgently  appeal  to  them  to 
shake  otT  this  attitude  of  the  closed  lips,  and  say  something 
for  the  guidance  of  British  manufacturers. 

It  seems  to  us  that  it  is  not  only  manufacturers  that  need 
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to  revise  their  methods  of  dealing  with  foreign  trade,  but 
also  the  Grovernment. 

It  will  be  a  matter  for  something  more  than  regret  if, 
when  we  write  of  the  electrical  industry  in  five  years'  time, 
we  have  to  say  that  the  greatest  opportunity  we  ever  had 
was  allowed  to  slip  by  with  only  very  small  advantage 
accruing  to  the  British  manufacturer,  because  the  Govern- 
ment of  the  day  would  not  say  the  word  necessary  to  give 
the  justification  for  special  efforts. 

Just  as  we  are  writing  we  observe  an  important  letter 
in  the  Times  from  Lord  Cromer,  who,  writing  as  a 
Unionist  Free  Trader  on  the  question  of  the  aniiiue  dye 
industry,  admits  that  "  a  Protective  tariff,  bounties,  sub- 
sidies, or  a  guarantee  on  share  capital,"  though  irreconcilable 
with  the  Free  Trade  doctrines  "  as  heretofore  accepted  in 
thii  country,"  "  can  be  justified  on  the  ground  of  national 
emergency."  He  says  other  things  as  well  which  for  our 
present  purpose  do  not  matter,  but  the  above  remark, 
we  believe,  represents  the  view  of  many  others  who 
would  not  have  approved  of  it  some  months  ago.  "  The 
ground  of  national  emergency  " — that  is  the  cms  of  the 
whole  matter.  In  an  "  Appeal  to  the  Government," 
published  in  our  issue  of  October  23rJ,  1914,  we  requested 
the  Cabinet  to  appoint  a  Commission  to  consider  the 
bearing  of  the  war  upon  the  future  of  industry,  and  we 
asked  it  to  consider  the  advisability  of  requiring  all  public 
mmey  in  future  to  be  expended  as  far  as  practicable  on 
British-made  goods.  We  are  interested  to  read  now,  in 
Times  dispatches  from  Paris  and  Petrograd,  that  the  Chan- 
cellor of  the  Exchequer  and  the  Russian  and  French 
Ministers  of  Finance  are  to  meet  in  Paris  for  a  conference  on 
financial  questions  "  having  special  reference  to  furthering 
the  cause  of  trade  with  Russia  and  the  Allied  States."  This 
lends  support  to  our  suggestion  expressed  above,  that  future 
trade  matters  have  been  under  discussion  in  our  Cabinet. 
Though  we  have  not  secured  the  appointment  of  a  Com- 
mission yet,  it  is  pleasing  to  find  that  the  Allies  in  Arms  are 
about  to  consider  officially  the  great  question  of  remaining 
Allies  in  Trale. 

The  immensity  of  the  Russian  market,  and  the  share  in 
it  wh  ch  Germany  has  thrown  away  in  the  mai  rush  of 
militari-im,  surrounds  this  conference  with  a  kind  of  glamour. 
Th  it  Russ  a  will  extend  a  preference  of  considerable  value 
t)  us  may  be  regarded  as  a  certainty,  but  the  problems  of 
cheapening  the  cost  of  production,  and  of  cutting  the  claws 
of  tentacular  financial  control,  are  not  going  to  be  easily 
ssttled.  The  three  European  Allied  Governments  will,  we 
trust,  see  their  way  to  adopt  a  strong  policy  in  commercial 
affairs  which  shall  show  the  enemy  that  never  again  will  her 
"will-to-power"  policy  be  allowed  to  prevail  in  countries 
from  which  she  ha**  hitherto  derived  wealth  which  has 
enabled  her  to  drench  the  soil  of  Europe  with  human  blood. 
We  credit  the  Chancellor  of  the  Exchequer  with  ability  to 
gauge  the  temper  of  the  people,  with  a  readiness  to  adjust 
his  political  thinking  bringing  it  into  subservience  to 
national  interests — as  witness  the  Patents  Act  of  1907 — and 
with  a  desire  to  confer  with  business  men  before  he  takes 
action  in  regar)  to  matters  in  which  he  needs  guidance 
froan  experts.  We  hope  that  before  this  Conference  at  Paris 
he  has  let  down  the  plumb-line  among  British  business  men  ; 
or,  if  not,  tha*,  he  will  do  so  when  he  is  in  a  position  to 
report  upoa  the  snsrgestions  whic'i  it  may  be  in  the  minds 
of  our  French  and  Russian  Allies  to  make. 


In  accordance  with  our  nsnal  custom  in 

BntKh   Elee-    January,  we  publish  in  this  issue  a  series 

tricttl  Exports      c  i  ■  u  ■    j-  .  ,  , 

^  ,  ^       of  curves  which  indicate  at  a  dance  the 

and   Imports  j     <•   n   ■  •  , 

durin"  19li.    general  trend  of  British  electr.cal  expirt 

and  impirt  trade  during  the  past  12 
months.  The  curves  bear  striking  testimony  to  the  effects 
of  the  war,  which  has  led  to  a  substantial  rednotion  in  the 
value  of  our  ex  oort  business,  and  the  rapid  replacement  of 
Germiny  by  the  United  Spates  as  the  principal  importer  of 
electrical  goods  into  this  country.  Germ  in  overseas  husi- 
nes  has,  of  cmrsi,  disappeired  since  the  beginning  of  the 


war,  but  our  American  friends,  with  characteristic  hustle, 
have  more  than  made  up  the  leeway,  so  that  the  imports,  as 
a  wh  )le,  have  almost  reached  the  monthly  values  prevailing 
before  the  war. 

The  shortase  of  labour,  if  not  of  plant,  together  with 
the  partial  dislocation  of  shipping  and  finance,  brought 
about  by  the  war,  has  tended  seriously  to  handicap  the 
efforts  of  our  own  manufacturers  in  foreign  markets,  and 
even  internal  electrical  business,  of  wh:ch  we  have  no 
record,  doubtless  gives  place  to  the  pressing  necessities  of 
the  business  of  war  and  incidentally  leaves  an  additional 
opening  for  the  importer.  The  falling-off  in  our  electrical 
exports  shown  by  the  curves  does  not  necessarily  mean  any 
shortage  of  profitable  employment  by  our  firms  ;  indeed,  it 
may  be  quite  the  reverse. 


Rubber. 


The  market  for  rubber  has  been  much 
affected  by  a  number  of  difficulties  which 
have  had  to  hi  faced  and  overcome,  so  far  as  possible,  in 
connection  with  the  export  trade,  which  has  been  under 
more  or  less  of  a  ban  in  cjnsequencs  of  the  export  prohibi- 
tions in  force.  Seatiment  in  this  connection  was  particu- 
larly affected  by  the  stoppage  of  trade  with  the  United 
States,  and  this  for  a  time  was,  indeed,  the  chief  depressing 
factor.  Sjme  relief  has,  however,  been  lately  experienced 
in  this  respaot,  since  a  compromise  was  come  to  between  the 
G  jvernments  of  the  United  States  and  this  country  as  to  a 
partial  resumption  of  shipments  under  effective  stfeguards. 

Tnere  has  been  a  good  deal  of  business  moving  during 
the  list  few  we^ks,  and  the  market  his  shown  a  tendency 
towards  recovery.  American  interests  have  re-entered  the 
mirket  as  buyers,  and  have  purchased  very  considerable 
quantities  in  anticipation  of  the  development  referred  to. 
This  has,  of  course,  tended  to  stimulate  the  demand  in  other 
directions,  and  quite  large  quantities  have  changed  hands. 
The  market  has  shown  a  rallying  tendency,  prices  having 
bean  advanced  to  about  2s.  3d.  a  lb.  for  Nj.  1  latex  for  spot 
delivery. 

The  position  in  the  Uulted  S:,ate3  was  at  one  time  very 
stringent  on  account  of  the  stoppage  of  shipments  from  this 
side,  which  naturally  impelled  the  necessity  of  arranging  for 
consignments  from  Brazil  direct,  which  was  a  somewhat 
difficult  matter.  Prices  of  plantation  rubber  in  New  York 
were  at  one  period  ruu  up  to  fiijures  equal  to  about  3s.  9d. 
a  lb.  for  fine  grades,  but  there  has  since  been  some  reaction. 
The  market  conditions  were,  of  course,  for  a  period  rather 
artificial.  The  stocks  in  American  onsumers'  hands  are  now 
believed  to  be  very  much  reduced,  and  there  is  a  continual 
drain  upon  the  re-terves  of  raw  and  manufactured  material 
in  cjunection  with  the  pressing  demand  of  the  b.dligerent 
Powers  on  the  Continent  fur  tires,  itc. 

As  reuar.ls  the  statistical  position  in  Europe,  there  was 
last  m  mth  a  very  considerable  increase  in  the  London 
stock-",  in  consequ  nee  of  accumulated  arrivals,  hw,  in  the 
course  of  this  month  the  deliveries  have  been  improving, 
and  it  is  genernily  presumed  that  the  present  stock  will  be 
lessened  by  slov  degrees. 

Supplies  hive  been  cominsr  forward  from  the  Near  East 
more  freely,  the  total  December  exp  >rts  from  the  Federated 
Malay  States  being  a  record,  at  3,3Gl  tons,  muking  a  total 
for  the  12  months  "f  30,697  tons,  whii  h  compares  with 
23,463  tons  in  1913  and  1.5.507  tons  in  1912. 

The  state  of  the  manufactaring  trades  in  Ru-sia  has  been 
deudelly  more  encourairiMg,  requirements  in  that  country 
havinsr  assumed  mneh  larger  proportions,  and  this  may  be 
regarded  as  an  import  .nt  factor  in  connection  with  future 
develop  nenti  in  cude  m»ierial.  In  Germany  rubber  is 
very  scirce.  and  manufactu  ers'  operations  in  many  cases 
have  had  to  be  suspended,  the  State  having  first  claim 
upm  everything  avail  ihK  The  fact  is  considered  as  being 
rather  siiiiifioant  that  the  German  Gi)vernment  has 
entr-ly  prohibited  the  selling  of  such  ai-tii-les  as  motor-cars 
and  their  tires,  except  under  permits,  which  snffieiently 
explains  the  conditions  which  are  beginning  to  ubtain  there. 
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ELECTRIC    LIGHTING     AUTHORITIES    AND 
THE    LAW    OF    RATING. 

[from  our  legal  contributor.] 


{Coiuluded  from  page  103.) 

The  application  of  the  principle  cf  this  case  was  illustrated 
in  the  assessment  of  the  property  of  the  Charing  Cross 
Electricity  Supply  Co.  (see  Konstam's  Rating  Appeals,  page 
:22).  The  company  had  a  generating  station  and  mains  in 
the  parish  of  L-»mbeth,  but  they  did  not  supply  e'ectricity  in 
that  parish.  They  fupplied  electricity  in  all  the  parishes 
of  the  City  of  Westminster,  in  respect  of  which  there  was  an 
appeal,  and  elsewhere.  The  greater  part  of  the  electricity 
supplied  by  the  company  in  Westminster  was  brought  by 
them  from  the  generating  station  in  Lambeih,  but  a  part 
was  brought  from  another  generating  station  at  Bow.  The 
company  had  a  sub-station  situated  partly  in  the  parish  of 
St.  Martin-in-the-Fields,  and  another  sub-station  wholly  in 
the  parish  of  St.  Martin-in-the-Fields,  besides  sub-stations 
elsewhere.  The  property  in  Lambeth,  therefore,  consisted 
entirely  of  indirectly  productive  works,  and  that  in  West- 
minster partly  of  directly  and  partly  of  indirectly  productive 
works.  The  capital  value  of  the  indirectly  productive 
portion  was  estimated  at  £54;^,()66,  and  of  the  directly 
productive  portion  at  £314,6!I6.  In  the  event,  the 
generating  station  and  maibs  in  Lambeth  were  estimated 
at  £16,106,  with  a  rateable  value  of  £8,053,  while  the 
other  properties  in  the  Westminster  parishes  were  estimated 
at  £35,559  gross  and  £19,000  rateable. 

Unfortunately  for  those  whose  duty  it  may  be  to  ascertain 
the  rateable  value  of  electric  light  works  in  the  future,  the 
report  of  this  case  gives  but  a  vague  idea  of  the  method 
adopted  in  arriving  at  the  figure'.  Nevertheless,  the 
following  conflicting  figures  with  regard  to  repairs  and 
renewals  are  of  interest.  Mr.  Patchell  stated  that,  in  his 
opinion,  the  proper  amounts  to  be  set  apart  annually  for 
renewals  were,  in  the  case  of — 

Maino,  3  per  cent,  on  the  capital  value. 
Buildingra,  1 J  per  oenf.  ,,  „ 

Arcumiilator?,  10  per  cent.   „  „ 

Other  plant,  5  per  cent.         „  ,, 

Major  Cardew,  however,  who  gave  evidence  for  the 
rating  authorities,  said  that  the  proper  allowance  for  n  pairs 
and  renewals  of  accumulators  was  si  per  cent,  of  their 
value.  The  mains  had,  in  his  opinion,  an  average  life  of 
40  yeirs,  and  would  be  worth  12  per  cent,  of  their  prime 
cost  at  the  end  of  that  time.  The  sinking  fund  necessary 
to  replace  them  would  be  ri4  per  cent,  of  their  value,  and 
not  more  than  2  per  cent,  would  be  necessary  for  the  annual 
repair  of  the  mains.  Unfortunately,  the  report  of  the  case 
to  which  we  have  been  referring  does  not  state  which  of 
these  two  sets  of  figures  was  acted  on  by  the  rating 
authority. 

Rnling  of  Worhs  in  Exre.is  of  Ej^isHng  liCi/idrcmen/s. 
—  It  often  happens  that  electrical  undertakers  have  extra 
space,  and  sometimes  spire  plant,  whii-h  is  in  excess  of 
their  existing  requirements,  and  is  laid  down  for  the  pur- 
pose of  meeting  extensions  in  future  years.  The  question 
whether  this  part  of  the  property  is  to  be  brought 
into  rating  has  been  considered  in  a  number 
of  cas''s,  but  not  electric  supply  cases.  In  R.  ». 
South  Stafford  Waterworks,  1885,  16  (J  B  1).  359,  the  in- 
directly productive  works  were  largely  in  excess  of  the  then 
existing  requirements  of  the  company,  and  had  been  con- 
structed for  use  in  future  years.  The  rateable  value  of  the 
whole  system  was  agreed,  the  point  in  dispute  being  the 
proptr  amount  of  deduction  to  be  made  therefrom,  it  was 
found  that  if  only  so  much  of  the  permanent  works  as  was 
required  for  the  purposes  of  the  present  supply  was  brought 
into  rating,  the  rateable  value  of  the  whole  would  be  materi- 
ally diminished.  The  following  passage  from  Lord  Ksher's 
judijment  in  the  Court  of  Appeal  serves  to  show  the  attitude 
taken  up  by  the  Court  : — 

"  There  might  be  works  of  the  undertaking  which  had 
not  become  part  of  the  actual  system,  as,  for  instance,  a 
reservoir,  or  a  second  lot  of  ensines  not  yet  used  at  all,  but 
constructed  with  the  view  of  becoming  part  of  the  works 


in  the  future.  Such  could  be  no  part  of  the  existing 
system  of  work?,  but  would  be  intended  for  another  system, 
and  would,  of  course,  be  rejected  in  making  the  calculation. 
But  that  is  not  the  case,  for  here  every  part  of  the  works 
is  in  actual  use,  though  they  are  too  large  for  the  supply  of 
water  at  present  required.  .  .  .  But  as  the  works  in 
use  are  in  excess  of  the  present  requirement,  a  tenant  taking 
the  whole  or  part  of  the  property  in  a  particu  ar  parish 
ought  not  in  justice  to  be  asked  to  pay  the  same  rate  of 
rent  as  he  would  if  all  the  works  wtre  earning  profit. 
Therefore,  if  the  3|  per  cent,  mentioned  by  the  arbitrator 
is  the  ordinary  percentage  upon  the  value  of  the  capital  laid 
out,  one  would  think  that  the  percentage  intLis  ca^e  should 
be  reduced  to  3  per  cent,  or  less."  It  would  seem  from 
this  case  that  it  would  be  perfectly  proper  for  a  rating 
authority  to  make  a  reduction  on  account  of  the  spare  space 
inside  a  generating  station.  The  quehtion  whether  there 
could  be  a  reduction  for  a  spare  "  set"  is  rather  different, 
because  prudent  people  would  cot  run  a  large  station  and 
undertake  to  give  a  continuous  supply  without  making 
provision  for  breakdown. 

Whfi-/)  a  Local  Authority  are  the  Undertalcers. — It  was 
at  one  time  thought  that  if  a  munic'pal  corporation  or  other 
similar  body  occupied  land,  and  the  whole  of  the  profits  of 
the  corporation  were  by  statute  devoted  to  pubre  purposes, 
the  corporation  had  no  beneficial  occupation  and  were  not 
rateable.  This,  however,  is  an  erroneous  view,  and  all 
such  property  now  comes  into  rating,  although,  as  the  local 
author  ty  has  to  spend  the  rates,  or  a  greater  part  of  them, 
the  money  is  to  a  larce  extent  taken  out  of  one  pocket 
only  to  be  put  into  another. 

Should  anything  occur  to  render  the  undertaking  of  an 
electric  lighting  company  less  profitable,  it  is  conceived 
that  a  reduction  may  be  obtained,  but  it  is  clear  tbat  the 
cause  must  beofu  permanent  nature.  In  R.  v.  Islirgton 
Assessment  Committee  30  T.L.R.  140,  it  appears  that  by 
Sec.  47  of  the  Valuation  (Metropolis)  Act,  1869,  where  in 
the  metropolis  a  re(|uisition  is  made  to  the  overseers  to  send 
to  the  Assessment  Committee  a  provisional  list  showing  a 
reduction,  from  any  cause,  in  the  couise  of  any  year,  of  the 
rateable  value  of  a  hereditament,  and  the  overseers  make 
default,  the  Assessment  Committre  must  appoint  a  person 
to  make  such  provisional  list.  The  London  County  Council 
were  the  owners  and  occupiers  of  tramways  in  the  Bore  i;gh 
of  Islington.  In  1912  and  1913,  owing  to  the  competition 
of  motor-omnibuses,  the  gross  receipts  from  the  tramways 
had  fallen  from  11  42d.  per  car-mile  to  ^05d.,  and  on 
April  4th,  1913,  a  requisition  by  the  London  County 
Council  was  served  on  the  Islington  Borough  Councd,  as 
ovtrseers  if  the  parish,  requiring  them  to  send  to  the 
Assessment  Committee  a  provisional  valuation  list  showing 
the  reduction  in  the  rateable  value  of  the  tramways,  on 
the  ground  that  they  had  been  reduced  in  value  within 
the  meaning  of  the  section.  The  Borough  Courcil  declined  to 
accede  to  the  miuisition.and  on  an  application  by  the  London 
County  Councd  to  the  AssessnientComniitteethatbodycame  to 
the  conclusion  that  there  was  "  no /)n'/M((/<7(-(>  evidence  of 
such  a  reduction  as  is  contemplated  by  the  section,"  and 
they,  therefore,  declined  to  appoint  a  valuer.  It  was  held 
by  the  Court  of  Appeal  (Vaughan  Williams,  L.J.,  dissputing), 
that  the  Council  bad  failed  to  make  out  a  prima  farie  cas^ 
of  a  reduction  in  value  resulting  from  a  cause  of  a  permanent 
nature,  that  the  comparison  ought  to  be  with  the  circum- 
stances which  established  the  value  of  the  hereditament  at 
the  time  of  the  quintiucnnial  valuation,  and  that,  then  fe-re, 
a  mandamus  ought  not  to  issue  to  the  Assessment  Com- 
mittee to  appoint  a  valuer. 

The  importance  of  being  fully  prepared  to  dispute  the 
right  of  the  Committee  to  raise  the  rateable  va'ue  is  illuc- 
trated  by  the  case  London  County  Council  v.  Shorediich 
Borough  Council  (105  L.T.  515).  It  is  apparent  that  in 
gome  circumstances  the  decision  of  the  Assessment  Com- 
mittee is  final,  and  cannot  be  appealed  to  (^larter  Sessions. 
In  the  case  in  question  the  8pi.>ellants,  as  owners  of  tram- 
ways in  a  borough,  had  constrticted  a  new  curve  for 
relieving  congestion  of  traffic,  and  reconstructed  certain 
lines  for  electric  traction.  In  consequence  of  this  alteration 
the  respr>ndcnt8,  as  overseers,  raised  the  rateable  value  of 
the  tramway  lines  by  a  provisitmal  list  to  the  extent  of  a 
£1,000.     The  appellants  appealed  to  the  Quarter  Setsions 
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for  the  County  of  London  against  a  general  rate  based  upon 
the  provisional  list.  It  was  htld  that  as  there  was  evidence 
before  the  Assessment  Committee  of  alterations  in  the  here- 
ditament, the  question  whether  they  had  rightly  come  to 
the  conclusion  that  such  alterations  had  resulted  in  an 
increase  of  value,  was  not  one  which  could  properly  be  raised 
on  appeal  to  the  Quarter  Sessions. 


THE    NATIONAL    ELECTRICAL    CODE    AND 
BRITISH    WIRING    RULES    COMPARED. 


By  frank  BROADBEXT. 


{Concluded  from  }aje  122.) 

"  Snap  ■'  switches  are  not  manufactured  in  this 
country  in  sufficient  quantities  to  justify  extended 
reference  to  the  National  Code  regulations  concern- 
ing them.  On  general  points  the  rules  follow  the 
lines  laid  down  for  knife  switches.  The  leakage 
surface  is  to  be  not  less  than  3/64  in.  between 
supporting  screws  and  live  parts:  conducting  covers 
must  be  Hned  with  an  insulating  material  not  less 
than  1/32  in.  thick.  The  test  is  50  per  cent,  current 
overload  for  switches  rated  below  10  amps.,  and  25 
per  cent,  overload  for  larger  sizes.  A  duration  test 
is  also  specified,  viz.,  6,000  "  makes  "  and  "breaks" 
at  a  rate  not  exceeding  10  times  a  minute. 

The  rules  for  circuit  breakers  are  generally  similar 
to  those  for  knife  switches  in  so  far  as  they  are 
applicable. 

It  is  not  quite  clear  what  is  the  overload  test  foi' 
breakers,  the  rule  reading  as  follows: — "must 
successfully  operate  three  times  with  two  minutes 
intervals  intervening  without  incapacitating  the 
breaker,  the  conditions  of  testing  current  to  be  as 
given  in  the  following  table: — - 

PerceDtage  of  voltage  Minimum  available 

drop  in  test  circuit  capacity  of  supply 

Current  rating                    with  rated  current  system,  not  including 

of  breakers.                             flowing.  overload  capacity. 

0  to  100                ...                2                ...  1,000 

100  „  3U0                ...                3                ...  3,000 

300  „  400               ...               4               ...  4,000 

400  „  500               ...               5               ...  5,000 

No  filing  of  contacts  or  other  repairing  of  the 
breaker  to  be  done  during  the  tests. 

This  rule  leaves  something  to  the.  imagination, 
and  one  may  suppose  that  it  means  a  short  circuit 
test,  the  resistance  of  connecting  leads  represent- 
ing the  cable  resistance  which  might  be  in  circuit 
under  the  conditions  of  actual  service.  On  this 
basis  let  us  see  what  the  overload  current  would 
be  in  a  given  case.  Take  the  case  of  a  500-ampere 
breaker  on  a  500-volt  circuit.  The  voltage  drop 
with  500  amperes  passing  will  be  5  per  cent  of  500, 
or  say  25  volts,  hence  the  resistance  in  circuit  equals 
25/500  =  0.05  ohm.  A  short  circuit  would  therefore 
permit  of  the  passage  of  a  current  equal  to  500/. 05 
or  10,000  amperes,  which  is  20  times  the  capacity  of 
the  breaker.  But,  working  on  this  assumption  we 
arrive  at  the  same  value,  10,000  amperes,  for  every 
circuit  breaker  rated  above  100  amperes  when  used 
on  any  voltage.  It  is  desirable  to  have  the  exact 
meaning  of  this  test  made  clear  for  the  benefit  of 
British  manufacturers. 

On  the  question  of  cables  and  their  erection  the 
National  Code  rules  are  in  some  respects  more 
stringent  than  ours,  the  following  being  some  of 
the  points  of  difference.  Whilst  our  Institution 
rules  permit  of  the  use  of  hard  wires  having  a  sec- 
tion equal  to  that  of  a  No.  18  S.W.G.  (.0018  sq.  in.) 
the  National  Code  minimum  size  is  No.  14  B.  &  S. 
(.0032  sq.  in.)  or  about  the  equivalent  of  our  No.  16 
.S.W.G.  Hard  stranded  wires  must  be  soldered  be- 
fore fastening  under  clamps  or  binding  screws. 
Where  cables  pass  through  walls,  timber,  or  parti- 
tions, a  conducting  bush,  such  as  an  iron  pipe,  long 
enough  to  pass  through  the  hole  in  one  continuoiis 


piece  is  to  be    used,    the    ends    to    be   bushed   with 
an  insulator. 

We  have  no  exceptional  rules  relating  to  the 
quality  of  cable  insulation  to  be  used  for  open 
wiring,  but  the  National  Code  prescribes  wires  hav- 
ing an  approved  rubber,  slow-burning  weatherproof, 
or  slow  burning  insulation. 

On  wood  casing  or  conduit  installations  the 
National  Code  does  not  permit  joints  or  taps  except 
in  approved  fittings,  and  the  wire  is  to  be  in  continu- 
ous lengths  from  fitting  to  fitting.  Threading  is  not 
allowed,  the  complete  conduit  system  must  be  first 
erected  and  the  cables  drawn  in  afterwards.  Not 
more  than  four  two-wire  or  three  three-wire  circuits 
to  be  drawn  into  one  conduit.'  Our  Institution 
Rules  do  not  impose  any  limit,  but  the  Edinburgh 
Corporation  rules  specify  that  not  more  than  four 
wires  are  to  be  drawn  into  one  tube.  This  is  a 
very  sensible  regulation  and  is  more  stringent  than 
the  National  Code  which  as  shown  above  allows 
eight  or   nine  wires. 

As  in  hard  wires,  so  in  flexible  and  fitting  wires 
the  National  Code  is  more  stringent  than  our  rules  . 
are,  the  minimum  section  allowed  by  the  former 
being  the  equivalent  of  a  No.  18  B.  &  S.  (.00127 
sq.  in.)  against  the  equivalent  of  a  No.  22  S.W.G. 
(.0008  sq.  in.)  allowed  by  the  Institution  for  flexi- 
bles,  and  3/25  (.0009  sq.  in.)  for  fittings.  Such 
differences  as  exist  in  the  rules  regarding  erection 
are  largely  accounted  for  by  the  dift'erences  in 
the  character  of  the  constructional  work  of 
buildings,  e.g.,  "frame"  buildings,  typical 
of  American  constructional  methods,  are  practically 
unknown  in  this  countiy.  A  ven,-  important  rule 
in  the  National  Code  is  that  which  insists  on  the 
bushing  of  all  pipe  outlets  where  they  enter  junction 
boxes," distribution  boxes  and  the  like.  Our  rules 
only  ask  for  the  bushing  of  "free  ends"  of  con- 
duit and  it  is  unfortunately  not  the  practice  to  bush 
the  pipe  ends  where  they  enter  boxes  and  fittings. 
If  this  were  the  common  practice  it  would  remove 
one  of  the  two  weak  points  in  conduit  work,  the 
other  being  internal  condensation.  Whilst  "  sharp 
bends  and  elbows  "  are  prohibited  by  our  rules 
there  is  no  limit  as  to  the  number  of  bends  which 
may  be  used  in  one  pipe  circuit,  or  say  between 
draw-in  boxes.  The  National  Code  imposes  as  a 
limit  the  equivalent  of  four  quarter  bends  not  count- 
ing the  bends  at  the  outlet,  and  specifies  that  radius 
of  any  elbow  shall  not  be  less  than  3i  in.  It  is 
no  doubt  owing  to  the  extraordinary  height  reached 
by  American  buildings  that  a  limit  is  set  to  the 
unsupported  vertical  length  of  cables  run  in  con- 
duit, the  length  ranging  from  35  ft.  in  large  sizes 
to  100  ft.  in  small  sizes.  The  method  of  support 
may  be  a  right-angle  turn  in  the  conduit  system  or 
by  insulating  supports  in  junction  boxes.  As  re- 
gards the  earthing  of  conduit  the  National  Code 
does  not  differ  materially  from  the  Institution  rules, 
but  it  allows  earthing  to  gas  pipes  on  the  street 
side  of  the  meter,  a  practice  distinctly  prohibited 
by  the  Institution  rules. 

Concerning  cables,  the  Institution  rules,  whilst 
of  a  more  or  less  general  character,  laying  down 
the  conditions  to  be  fulfilled  rather  than  a  detailed 
manufacturing  specification,  are  more  detailed  than 
in  the  case  of  switches  and  other  accessories.  This 
is  quite  understandable  when  we  consider  the  im- 
portant functions  of  the  cable  and  the  fact  that  it 
is  generally  concealed  and  practically  inaccessible 
when  once  erected.  The  National  Code  on  the 
other  hand,  besides  being  much  more  specific  and 
comprehensive  in  regard  to  the  installation  of 
cables,  devotes  considerable  space,  almost  20  pages, 
to  details  of  construction  and  the  tests  to  be  applied. 
According  to  our  Institution  rules  all  covered 
copper  conductors  having  a  greater  section  than 
No.  14  S.W.G.  (.005  sq.  in.)  must  be  stranded,  but 
there  appears  to  be  no  limit  imposed  by  the  National 
Code  nor  is  there  a  standard  given  for  conductivity 
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corresponding  with  our  E.S.C.  standard  which  is 
tlie  standard  adopted  in  our  rules. 

According  to  the  American  Code  the  copper  for 
insulated  solid  conductors  of  Xo.  4  B.  &  S.  (.2043  '"■ 
diameter)  and  smaller  must  not  vary  in  diameter 
more  than  .002  in.,  and  larger  solid  \yires  must  not 
vary  more  than  i  per  cent,  from  the  standard,  whilst 
the  E.S.C.  standard  permits  a  variation  of  2  per 
cent,  from  the  standard  conductivity,  an  allowance 
of  I  per  cent,  for  tinning  and  an  allowance  of  2  per 
cent,  for  the  lay  of  the  wires  in  stranded  cables  (ex- 
cepting the  centre  wire).  The  National  Code  stipu- 
lates that  solid  wires  shall  have  a  conductivity  of 
not  less  than  97  per  cent,  of  that  of  pure  copper, 
and  that  the  conductivity  of  the  individual  tinned 
wires  of  a  stranded  cable  shall  be  not  less  than  the 
values  given  in  the  table.  The  table  starts  at  Xo. 
14  B.  &  S.  (.0641  in.  dia.)  with  97  per  cent,  conduc- 
tivity which  decreases  by  .2  per  cent,  for  each 
successive  reduction  in  gauge  until  No.  30  (.01  in. 
dia.)  is  reached  when  the  conductivity  is  93.8  per 
cent.  There  is  an  allowance  of  li  per  cent,  per- 
mitted between  the  nominal  circular  mils,  of  the 
strand  and  the  sum  of  the  individual  circular  mils,  of 
the  wires. 

The  labels  on  the  coils  must  indicate  the  maximum 
voltage  for  which  the  cables  are  to  be  used,  the 
name  of  the  manufacturer,  the  month  and  year  when 
manufactured,  the  class  or  grade,  and  the  words 
"  National  Electrical  Code    Standard." 

There  are  8  grades  or  classes  referred  to.  each 
to  comply  with  definite  specification  and  to  pass 
prescribed  tests. 

The  classes  are:  (i)  rubber  covered,  (2)  slow- 
burning  weatherproof,  (3)  slow-burning, (4) weather- 
proof, (5)  flexible  cord,  (6)  fixture  wire,  (7)  conduit 
wire,  and  (8)  armoured  cable.  The  requirements  are 
much  too  long  to  give  in  full  and  are  too  detailed 
to  permit  of  condensing  satisfactorily.  The  pressure 
tests  for  rubber  cables  differ  materially  from  ours 
which  prescribe  the  application  of  1,000  volts  for 
half-a-hour  after  24  hours  immersion.  The 
National  Code  tests  vary  with  the  thickness  of  in- 
sulation thus  for  thicknesses  up  to  3  si.xty-fourths  of 
an  inch  the  test  pressures  are  3,000  volts  a.c.  per 
64th.  But  for  greater  thicknesses  the  pressure 
per  sixty-fourth  gradually  decreases  as  the  thickness 
increases  until  a  thickness  of  sixteen  64ths  is 
reached  for  which  the  pressure  is  28,000,  or  1750 
volts  per  64111.  The  test  is  to  be  made  on  i  ft.  of 
cable  after  72  hours  immersion,  and  is  to  start  with 
3,000  volts  a.c.  for  5  minutes,  to  be  increased  by 
3,000  volts  at  5  minutes  intervals  until  rupture  of 
the  insulation  occurs.  In  addition  to  this,  evei^ 
complete  length  is  to  be  tested  after  12  hours  im- 
mersion by  the  application  for  one  minute  of  an 
a.c.  voltage  varying  from  1,500  volts  for  a  thickness 
of  insulation  of  three  64ths  up  to  3,500  volts  for  a 
thickness  of  J  in.  The  insulation  test  follows  this, 
the  test  pressures  ranging  from  4,000  volts  to  17,000 
volts  being  approxini,ateiy  2i  times  the  maximum 
working  pressure,  the  insulation  ranging  from  100 
to  600  megohms,  in  the  1,500-volt  cable  and  from 
200  to  1,200' in  7,000-volt  cable.  These  figures  are 
much  lower  than  is  the  recognised  practice  in  this 
country  for  V.I.R.  cable,  where  the  600  megohm 
grade  ranging  from  600  to  1,250  megohms  is  re- 
quired on  voltages  up  to  250  and  the  2.500  megohm 
grade  ranging  from  2,500  to  4,500  megohms  on 
higher  voltages  within  the  limits  of  medium  pres- 
sure, viz.,  650  volts. 

In  addition  to  the  foregoing  test  any  completed 
length  may  be  tested  at  any  time  during  30  days 
immersion  in  water  and  must  show  not  less  than 
50  per  cent,  of  the  I.R.  registered — after  the  12 
hours  immersion.  All  tests  are  based  upon  a  tem- 
perature of  60  degrees  F.  and  a  multiplier  is  given 
for  temperatures  ranging  from  50  degrees  to  85 
degrees. 

A  stretching  test  is  also   prescribed  which   is   in 


teresting,  and  something  of  this  nature  would  form 
a  useful  addition  to  our  own  rules.  For  thickness  ot 
insulation  less  than  five  64th  in.  a  test  piece  is  to 
be  stretched  to  2i  times  its  normal  length  at  the 
rate  of  12  in.  a  minute  and  immediately  released, 
when  it  must  return  to  not  more  than  125  per  cent,  of 
its  original  length.  It  must  also  stand  stretching 
to  3  times  its  normal  length  before  rupturing.  For 
test  pieces  from  thicker  insulation  the  limits  are 
2  and  2i  respectively  instead  of  2^  and  3  as  specified 
for  the  thinner  insulation.  The  tensile  strength  is 
to  be  400  lb.  per  sq,  in.  It  would  surely  be  a  very 
poor  sample  of  new  cable  which  failed  to  pass  the 
stretching  tests  imposed.  Cable  tested  at  any  time 
within  one  year  of  the  date  of  manufacture  must 
pass  a  less  severe  stretching  test  than  the  foregoing 
nanielv  about,  twice  instead  of  2i,  and  if  instead 
of  2.   ' 

We  have  still  not  finished  with  the  tests,  for  five 
chemical  tests  are  specified,  viz.,  acetone  extract, 
alcoholic  potash  extract,  chloroform  extract,  ash 
and  and  total  sulphur,  and  the  sum  total  of  the  re- 
sults shall  not  exceed  80  per  cent,  by  weight  of  the 
total  compound.  This  synopsis  covers  only  the  first 
of  the  eight  classes  of  cable  enumerated,  but  sutH- 
cient  has  been  said  to  indicate  generally  the  kind  of 
conditions  and  tests  to  which  cables  are  subjected, 
and  those  who  are  sufficiently  interested  in  the  other 
sections  are  referred  to  the  Code  itself. 

The  requirements  as  to  steel  conduit,  in  addition 
to  those  referring  to  erection,  cover  standard  sizes 
and  thickness,  finish,  bending  tests,  etc.,  and  also 
interior  lined  conduits  which  notwithstanding  the 
late  Mr.  F.  Bathurst's  strenuous  advocacy,  have 
never  gained  a  secure  foothold  in  this  country.  The 
-National  Code  does  not  recognise  slip  socket  at  all, 
and  their  conduit  appears  to  be  much  thicker  and 
heavier  than  ours.  As  the  American  sizes  are  de- 
noted by  their  internal  and  British  sizes  by  the 
e.xternal  diameters,  comparison  is  somewhat  diffi- 
cult. The  smallest  American  size  is  rated  as  |  in. 
conduit,  although  the  internal  diameter  is  .62  in., 
whilst  the  smallest  British  standard  is  §  in.  conduit 
this  being  the  outside  diameter.  The  minimum 
.American  thickness  is  .1  in.  for  i  in.  conduit,  and 
the  British  is  .064  in.  for  the  j  in.  size;  and  for  a 
2  in.  which  is  the  largest  standard  British  size  the 
thickness  is  .092  against  the  American  .15  in. 
In  order  to  arrive  at  the  internal  diameter  of  British 
standard  conduit  (E.S.C.)  this  being  the  really  im- 
portant dimension,  it  is  necessary  to  deduct  twice 
the  thickness  from  the  outside  diameter,,  and  as 
the  diameters  are  given  in  fractions  and  the  thick- 
nesses in  decimals  this  cannot  be  done  without  a 
preliminary   conversion. 

The  following  tabular  comparison  shows  the  wide 
divergences  in  tlie  practice  of  the  two  countries,  and 
serves  to  e.xplaiii  another  of  the  causes  of  the  high 
cost  of  wiring  in  the  States.  In  the  table  the  letter 
"  B  "  means  British  and  "  .A  "  .American  standards. 
Owing  to  the  fact  that  the  British  standard  is  based 
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on  the  external,  and  the  American  on  the  internal 
diameter  it  is  impossible  to  compare  two  pipes  of 
the  same  nominal  size,  moreover  neither  the  internal 
nor  external  diameters   of  tlie   .-Vmerican     conduiti 
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ccS-,responcl  with  the  nominal  rating,  tjitis  what' is 
called  a  A  in.  conduit  measures  .62  in.  internally  and 
.83-in.  externally  and  so  forth. 

Many  more  interesting-  comparison  might  be  made 
bef-sVeen  the  respective  practices  of  the  two  ccum- 
tries,  particularly  in  the  matter  of  \yiring  acces- 
sodes,  but  siifRci'ent  has  been  said  to  indicate  that 
whilst  in  some  respects  the  National  Code  is  more 
stringent  than  the  British,  the  differences  do  not 
give  any  greater  security;  and  further,  that  consider- 
able moditications  in  details  will  have  to  be  made  in 
certain  British  manufactures  if  it  is  hoped  to  obtain 
a  greater  share  orthe  Canadians  trade.  There  is 
little  doubt  that  in  some  respects  the  regulations 
\vili;be  modified  during  the  forthcoming  revision, 
but  it' is  doubtful  if  any  modifications  which  may  be 
ma'de  win  liaVe  for  their  object  the  bringing  about  of 
a  cToser'dfegree  of  uniformity  with  British  practice; 
they  will  be  made  more  with  a  view  to  cheapening 
the  cost  of  conduit  wiring  lest  perchance  some  new 
and  cheaper  system  should  threaten  't. 


A._MERCXJRY    RECTIFIER    LOCOMOTIVE. 


AcQfUS^l^&^o^.'&e  Electric  -Railway  Journal,  the  Westinghouse 
Co.  b»s  been  trying  for  some  months  a  motor  car  provided 
with  the  Westiughoiise-Cooper  Hewitt  mercury  arc  rectifier 
lix-omotiv^  equipment.  Tliis  consists  of  a  step-down  trans- 
roruift'r  for  tl.WKJy  l.itHj  volts  with  secondary  taps  for  varying 
the.-.presgure;  two  sinyle-phase  rectifiers,  one  being  reserve; 
fouj.«.o..  wotors  of  l,(-iOO  h.p.  total  aipacity,  and  the  necessary 
coniriQl  apparatus,  rectifiei^exciter,  etc. 

lie  eqiupment  is  installed  in  a  car  belonging  to  the  Pennsyl- 
vaujsi- Railway,  and  was  first  tried  on  the  Westinghouse  test 
tMck.at  Pittsburgh.  Later  to  obtain  service  conditions  it  was 
transferred  to  the  electrical  zone  of  the  New  Haven  Railroad  and 
is  i^ow.  nmning  on  the  New  Canaan  branch  of  that  company. 
Aft^r  preliminary  trials  it  was  put  into  revenue  service,  haul- 
ing .trains,  and  to  date  has  been  operated  more  than  'iOiOOO 
miles,:  Its. present  schedule  caUs  for  a  daily  mileage  of  240. 
Tliese  tests  were  designed  to  demonstrate  the  durability  of  the 
i-quipuieJit  under  general  service  conditions,  such  as  sustained 
hiyh.  voltage,  voltage  fluctuations,  as  well  as  mechanical  shocks 
and  vibrations. 

The  fund;yiieiital  parts  of  the  equipment  and  the  circuit  con- 
nections are  shown  in  the  accompanying  diagram.  Cunent  is 
drawn  from  the  11,000-volt  -overhead  contact  wue  through  the 
standard  pantograph  of  the  New  Haven  Railroad.  It  flows 
through  a  line  switch  and  the  primary  winding  of  a  lowering 
transformer  to  the  rail  return.  The  transformer  secondary  is 
provided  with  a  centre  tap  and  with  a  number  of  others  equally 
spaced'  two  by  two  from  the  centre  on  both  sides  to  permit 
the  yarjaog  of  the  a.c.  voltage  from  zero  to  the  maximum. 
The^  centre  tap  connects  with  the  terminal  of  a  group  of  four 
motw-s  connected  permanently  in  series-parallel.  These  motors 
are  standaid  Westinghouse  No.  308,  wound  for  600  volts.  The 
group  is  grounded  at  the  centre  to  limit  the  d.c.  voltage  be- 
tweeo  any  point  in  the  equipment  and  ground  to  600.  The 
outside  ^ecoudaiy  transformer  terminals  coimect  to  the  two 
posifeve  electrodes  at  the  top  of  the  rectifier.  The  remaining 
connection  is  from  the  mercuiy  or  negative  terminal  of  the 
rectifier  to  the  other  terminal  of  the  motor  group. 


DiAcijiAM  SHOwiNO  Locomotive  Rectifier  Abrangbment, 

The  rectifier  consists  of  a  light  steel  cylinder  container  ap- 
proximately of  aO-in.  diameter  and  36-in.  in  height.  The  elec- 
trodes enter  at  the  top  of  the  container  through  airtight  insu- 
lating bushings,  projecting  a  short  distance  into  the  cylinder. 
The  are  is  started  by  means  of  a  small  motor-generator  exciter. 
No  external  reactance  is  needed  on  the  D.c.  side,  as  the  motors 
furnish  ample  reactance  for  the  purpose  of  steadying  the  cur- 
rent. -That  they  do  so  is  indicated  by  the  fact  that  they 
operate  as  well  on  the  rectified  current  as  on  that  supplied 
fi^m  ^.rotating  machine.  The  voltage  drop  in  the  rectifier  is 
alwut  25  volts,  practically  regardless  of  the  magnitude  of  the 
current,  so  that  at  say  750  D.c.  amp.,  which  is  about  full  load 


lor  the  motors,  the  power  loss  is  181  kw.  and  the  efiiciency, 
at  1,200  volts,  is  Very  high.     ■_   '      . 

Details  of  the  cooling  systertf,'  electrodes,  exciter  connections, 
etc.,  are  not  yet  available. 

Tlic  rectifier  weighs  but  a  few  hvmdred  pounds,  and  the 
motor  car  complete  weighs  72  tons.  The  rectifier  equipment 
i-i  mounted  in  the  baggage  compartment  and  occupies,  with 
the  switch  groups  and  transformer,  not  more  than  one-half 
the  floor  area. 


WAR    ITEMS. 


IMaoufacturinjI  Works  in  Germany. — The  general  nicet- 
ini>b  of  tne  leauing  manufacturing  companies  in  tjerniany 
have  now  taken  place,  but  t)eyon(i  the  extraordinary  speech 
which  was  delivered  by  Dr.  \\  alter  Rathenau,  and  to  wnich 
attention  was  recently  drawn,  very  little  information  of  im- 
portance has  been  allowed  to  transpire.  In  the  case  of  the 
Siemens-Scliuckert  Works  Co.,  which  is  a  private  company- 
owned  by  tne  two  firms  indicated  in  Us  title,  no  annual 
assembly  is  necessary  or  is  held  in  public,  but  Dr.  von  Petri, 
general  director  of  the  Schuckert  Co.  of  Nuremberg,  in- 
formed the  shareholders  in  the  latter  company  at  the  recent 
meeting  that  the  works  of  the  Siemens-Schuckert  Co.  in 
Berlin  and  Nuremberg  had  rapidly  accommodated  them- 
selves to  the  conditions  of  war  and  were  sufficiently  well 
employed,  activity  in  the  war  departments  in  particular 
being  considerable.  At  the  assembly  of  the  A. E.G.  it  was 
mentioned  that  the  turnover  in  the  year  ended  last  June 
amounted  to  ^26,000,000,  as  compared  with  ^622,000,000  in 
the  preceding  year,  and  that  the  trade  with  hostile  coun- 
tries represented  ^£4, 750,000  of  the  former  total.  The  orders 
invoiced  to  domestic  consumers  and  neutral  countries  by 
October  31st,  1914,  amounted  to  ^66, 250, 000,  whilst  the  value 
of  the  orders  then  on  hand  reached  ^£15, 500,000,  e'xclusive 
of  .£6,600,000  held  by  subsidiary  companies  in  hostile  coun- 
tries on  June  30th,  the  outstanding  debts  in  the  countries 
being  dtl,000,000.  As  to  the  degree  of  employment  in  the 
first  four  months  of  the  new  financial  year,  it  was  explained 
that,  reckoned  in  working  hours,  this  bore  the  relation  of 
2  to  3  as  compared  with  the  equivalent  term  in  1913.  The 
Siemens  and  Halske  Company,  although  acknowledging  a 
material  reduction  in  the  orders  on  hand  for  articles  of 
peace,  stated  that  the  works  were  sufficiently  occupied  as 
a  result  of  the  abundance  of  orders  allocated  by  the  military 
and  naval  authorities.  Speaking  generally,  it  was  submit- 
ted that  as  one-third  of  the  workers  in  trade,  industry  and 
agriculture  had  been  called  to  the  colours — that  is  by  the 
first  week  in  January — it  might  be  expected  that  a  general 
reduction  in  the  output  of  one-third  would  take  place,  and 
that  the  profits  would  be  curtailed  to  a  similar  extent. 
.■\part  from  the  manufacturing  companies,  the  electricity 
supply  works  are  also  suffering  from  a  diminution  in  the 
consumption  of  energy  for  lighting  and  power  purposes, 
except  in  those  cases  where  firms  are  engaged  on  the  pro- 
duction of  war  materials;  and  with  the  increasing  scarcity 
of  raw  materials,  especially  metals,  it  is  probable  that  the 
degree  of  activity  in  manufacturing  and  in  the  supplv  branch 
will  tend  to  decline  further,  particularly  when  it  is  taken 
into  consideration  that  small  pecuniary  payments  are  being 
offered  in  certain  districts  for  the  recovery  of  spent  and  live 
cartridges,  shells,  etc.,  which  may  be  found  in  the  field. 

Prospects  in  China. — Dt-aling  with  the  war's  effect  on 
trade  in  South  China,  the  United  States  Consul  at  Hong 
Kong  calls  to  mind  that  for  some  time  past  all  railway  and 
industrial  undertakings  of  magnitude  in  China  have  de- 
pended upon  foreign  loans  for  realisation.  Loans  for  such 
purposes  in  China  in  the  near  future  will  be  out  of  the 
question,  and  there  is,  therefore,  little  likelihood  of  any 
railway  work  of  magnitude  being  carried  on  perhaps  for 
years  to  come,  other  than  that  already  arranged  for.  A 
similar  prospect  is  ahead  for  all  important  public  works. 
In  foundin  '  industrial  establishments,  such  as  electric 
lighting  plants,  there  will  be  a  similar  restriction,  although 
it  is  hoped  that  enough  Chinese  capital  may  be  enlisted  in 
certain  directions  to  lead  to  some  development  of  the  most 
promising  undertakings.  It  is  likely  that  one  result  of  the 
war  will  be  a  marked  change  in  the  course  of  railway  and 
similar  concessions  in  China.  The  general  machinery  of 
trade,  of  course,  has  been  interfered  with  greatly.  While 
German  and  .Austrian  firms  continue  to  do  business  in  the 
open  ports  of  China,  the  restrictions  placed  upon  dealings 
between  them  and  British,  French  and  allied  firms  are  such 
as  to  make  trade  almost  out  of  the  question.  In  Hong 
Kong  German  houses  have  been  allowed  to  continue  busi- 
ness by  special  licence  of  the  Government  to  the  extent  of 
liquidating  contracts  made  previous  to  the  opening  of  the 
war,  but  they  are  not  allowed  to  enter  upon  any  new  con- 
tracts. The  result  is  that  their  business  organisations  are 
being  destroyed,  their  emplovi5s  are  idle,  and  in  nianv  cases 
have  of  necessity  been  discharged,  their  Chinese  connections 
are  being  broken  up,  and  in  general  the  whole  machinery 
of  trade  is  being  badly  crippled.  Many  of .  these  German 
and  .Austrian  firms  are  important  factors  in  the  trade  with 
the  LJnited  States,  and  their  embarrassment  is  materially 
aflecting  .American  interests  concerned  in  Hong  Kong  trade. 
Not  only  is  an  unusual  opportunity  for  building  up  new 
business  afforded  bv  the  collapse  of  trade  machinerv  under 
the  war,  but,  as  stated,  this  same  collapse  has  thrown  out 


Vol  76.  No.  1,940,  JANUABT  29, 1916.]    THE    ELECTRICAL    REVIEW. 


137 


of  employment  many  men  of  long  experience  and  established 
connections  in  various  lines  of  import  and  export  business 
wnose  services  would  be  of  the  f>reatest  value  to  new  con- 
cerns attenipiing  to  establish  connections  in  the  trade.  Tne. 
services  ol  sucn  men  mignt  be  hau  at  the  present  time  far 
more  reasonably  than  under  otlier  circumstances,  while 
their  knowledge  of  the  held  of  trade  here  and  in  other 
countries,  of  buying  and  selling  connections,,  and  of  the 
trade  generally,  is  something  that  can  be  acquired  only  by 
years  of  service. 

The  War  and  German  Cables. — The  fact  that  the  German 
submarine  cables  were  cut  by  the  British  navy  at  the  be- 
ginning of  the  war  is  keenly  felt  in  interested  circles  on  the 
other  side  of  the  North  Sea,  the  two  cables  connecting  with 
the  United  States  having  been  severed  oft  the  Azores  as  early 
as  August  6th.  Professor  Meister,  of  the  Munster  Univer- 
sity, Westphalia,  who  recently  delivered  a  lecture  on  the 
■■  hnglisn  Cable  War,"  stated  tnat  owing  to  the  English 
policy  of  destruction  Germany  has  been  isolated  from  all 
ex-t.uropean  telegraphic  trattic  in  a  way  that  would  not 
have  been  regarded  as  possible  prior  to  the  war.  It  W'ill 
therefore  be  necessary,  in  his  opinion,  for  that  country  to 
protect  itself  in  the  future  by  the  adoption  of  a  systematic 
policy  for  the  prevention  of  such  isolation.  For  this  purpose 
he  declares  that  all  that  is  required  is  a  single  direct  Ameri- 
;  can  cable  from  the  United  States  to  Germany  without  any 
>  intermediate  landing  place,  which  would  belong  to  the 
'  United  States  and  which  Great  Britain  would  guard  herself 
f  against  cutting.  The  Professor  thinks,  however,  that  a 
safer  scheme  would  be  for  the  establishment  of  an  .'\meri- 
can-owned  cable  between  the  United  States  and  a  neutral 
country,  as,  for  instance,  Denmark  or  Sweden,  and  thence 
onwards  to  Germany.  At  any  rate,  it  is  considered  that  a 
solution  must  be  reached  as  soon  as  possible  by  the  creation 
of  a  German  world's  cable  system  which  would  be  inde- 
pendent of  that  of  Great  Britain.  As  to  the  objection  that 
submarine  cables  could  be  replaced  by  wireless  stations. 
Professor  Meister  remarks  that  it  is  also  possible  to  destroy 
the  latter  in  time  of  war,  as  in  the  case  of  the  stations  at 
Togo,  the  Cameroons  and  in  East  Africa,  whilst  the  wire- 
less system  in  the  present  stage  of  science  is  unable  to 
afford  a  complete  substitute  for  submarine  cables,  which 
now,  as  in  the  future,  must  act  as  a  complement  of  the 
former. 

Tlie  Position  in  Austria. — A  little  light  on  the  situation  of 
affairs  in  Austria  is  thrown  by  the  report  of  the  United 
Electricity  Co.,  of  Vienna,  for  the  year  1913-14.  Although 
solely  occupied  as  an  .industrial  company  since  its  supply 
works  were  acquired  by  the  Vienna  municipal  council  a  year 
or  so  ago,  the  company  is  yet  interested  both  in  supply  and 
manufacturing  undertakings  in  Austria-Hungary,  and  it  is 
to  the  statements  made  in  regard  to  these  that  attention 
might  be  directed.  In  the  first  place,  it  is  mentioned  that 
the  activity  of  the  supply  companies  in  question  is  being 
detrimentally  affected  by  the  eftects  of  the  war,  inasmuch 
as  the  sale  of  energy  for  lighting  and  power  purposes  has 
taken  a  downward  course,  while  on  the  other  hand  a  large 
decline  has  occurred  in  the  traffic  on  the  electric  tramways 
and  railways  served  by  some  of  the  companies.  The  ques- 
tion as  it  applies  to  the  manufacturing  companies,  how'ever, 
is  of  greater  importance.  The  report  states  in  this  con- 
nection that  with  the  exception  of  certain  contractors  for 
the  delivery  of  war  materials,  the  degree  of  employment  of 
the  electrical  firips  has  greatly  diminished  in  consequence 
of  the  extraordinary  limitation  in  the  orders  placed  by  public 
authorities  and  private  undertakings,  as  well  as  through 
the  total  cessation  of  the  export  trade. 

Trade  War  E.vhibition. — A  concerted  effort  on  the  part  of 
representative  business  men  to  further  the  campaign  for  the 
capture  and  retention  of  enemy  trade,  was  inaugurated  at 
the  Mansion  House  on  January  21st,  when  Sir  William  Bull, 
M.P.,  presided  over  the  first  meeting  of  the  General 
.■\dvisory  Committee  of  the  National  "  Trade  War  "  Exhi- 
bition. The  exhibition,  which  it  is  proposed  to  hold  in 
London  at  an  early  date,  will  include  a  display  of  goods 
manufactured  in  Germanv  and  .Austria,  and  exhibits  of  Bri- 
tish goods  by  which  they  can  be  superseded.  There  will 
also  be  lectures  and  discussions  dealing  with  subjects  of  in- 
ii^est  to  manufacturers  and  tr.-iders.  .An  executive  committee 
lias  been  elected,  and  Mr.  F.  H.  Payne  was  appointed 
Organising  Commissioner.  .All  communications  should  be 
addressed  to  the  Organising  Commissioner,  National 
"  Trade  War  "  Exhibition,  Central  Hall,  Westminster, 
S.W.  .A  public  appeal  is  to  be  issued  for  a  jElO.OOO  guar- 
antee fund. 

Recruiting  Tramcar  at  Rochdale. — .An  illuminated  tram- 
car,  gaily  set  out  with  patriotic  devices  and  coloure<l  liglits, 
arranged  by  the  Tramways  Committee  of  the  Rochdale 
Corporation  in  conjunction  with  the  Parliamentary  Recruit- 
ing Committee  of  Rochdale,  to  assist  in  the  work  of  secur- 
ing men  for  the  army,  has  been  out  for  service  on  various 
routes  for  a  week  and  has  been  well  patronised.  The  addi- 
tional receipts  have  almost  paid  for  the  cost  of  the  decora- 
tions and  illuminations  The  car  is  to  be  kept  in  service  for 
another  fortnight  at  the  least. 

A  Rochdale  Problem  Reconsidered. — The  Rochdale  Tram- 
ways Committee  has  reversed  a  decision  which  had  been 
arrived  at  respecting  an  application  from  a  man  who,  be- 
fore the  war,  was  training  for  service  as  a  conductor,  and 
who,  since  war  was  declared,  has  joined  the  colours.  By 
a  majority  of  one  vote,  as  reported  in  our  columns  two  or 


three  weeks  ago,  the  Committee  had  decided  that  the  man 
in  question  was  entitled  to  the  half-pay  which  the  Committee 
had  granted  to  men  who  were  on  the  staff  before  war  was 
declared  and  who  have  since  joined  the  colours.  At  a  meet- 
ing of  the  Committee  on  January  20th,  it  was  legally  ruled 
that  the  man  was  not  an  employ^  when  war  broke  out,  and 
the  previous  decision  to  grant  him  the  half-pay  was  res- 
cinded. 

Electric  "  Fall  In."— .At  the  request  of  the  Chief  Re- 
cruiting Officer  for  London  (Captain  Passingham)  metro- 
politan borough  councils  which  own  electricity  works  are  to 
have  illuminated  electric  recruiting  signs  for  night  use 
affi.xed  to  the  standards  of  street  lamps  in  their  districts, 
intimating  to  men  of  military  age  the  nearest  recruiting 
stations  in  the  various  localities  in  the  metropolis. — 
"  Standard." 

Telegraphists  at  the  Front. — On  Friday  last  Colonel  A.  M. 
Ogilvie,  Second  Secretary  of  the  Post  Office  and  Director 
of  Home  Signals,  unveiled  a  handsome  scroll  containing  the 
names  of  447  telegraphists  who  had  left  the  Central  Tele- 
graph Office  for  active  service.  The  Controller  of  the  Cen- 
tral Telegraph  Office  (.Mr.  J.  Newlands)  presided,  and  stated 
that  the  scroll  was  a  gift  of  the  girls  of  the  department. 
Over  500  telegraphists  have  left  the  office,  and  more  are  to 
follow.  The  total  number  of  men  serving  with  the  colours 
is  now  over  30,000,  of  whom  4,000  are  from  the  telegraph 
force. 

Bradford  Employes  and  the  Relief  Fund. — The  complete 
list,  to  date,  of  employes'  contributions  to  the  Bradford  Lord 
Mayor's  War  Relief  Fund  includes  those  of  the  employes 
of  the  Corporation  Electricity  Department,  eighteen  contri- 
butions, i£167  6s.  Sd.;  of  the  tramways  workers,  sixteen 
contributions,  ^6759  10s.  lOd.;  and  of  Messrs.  C.  Pratt  & 
Sons,  Ltd.,  electrical  contractors,  twenty  contributions,  ,£12 
15s.  The  total  contributions  of  Bradford  Corporation  em- 
ployes to  the  fund  have  amounted  to  over  .£5,000. 

Edinburgh  Tramwavmen. — Since  the  commencement  of 
the  war  3U0  men  of  the  Edinburgh  and  District  Tramway 
Company's  service  have  joined  the  different  units  of  the 
army.  In  the  case  of  married  men  who  have  joined  the 
forces  the  company  have  made  up  the  difference  between 
Government  allowance  and  full  wages,  and  in  the  case  of 
single  men  the  company  are  allow'ing  each  man  10s.  per 
week.  Up  to  date  their  allowances  have  cost  the  com- 
pany nearly  .£2,000. 

L.C.C.  and  Alien  Firms. — The  Stores  and  Contracts 
Committee  of  the  London  County  Council  reports  that,  as 
the  result  of  inquiries  with  regard  to  firms  controlled  wholly 
or  largely  by  enemy  aliens,  whose  tenders  or  quotations  had 
been  accepted  by  the  Council,  it  has  decided  to  have 
no  further  dealings  with  28  such  firms,  and  their  names 
have  been  removed  from  any  lists  of  firms  to  be  invited 
to  tender  for  the  supply  of  stores,  etc. — "  Times." 

Australia  and  Enemy  Trading. — The  "  Times  "  states 
that  the  High  Commissioner  for  .Australia  has  received  ad- 
vice from  the  Commonw-ealth  Government  that  Consular 
certificates  of  origin  will  be  required  in  respect  of  all  goods 
shipped  to  .Australia  from  places  situated  in  Norway, 
Sweden,  Denmark,  Holland,  Switzerland,  and  Italy,  on  and 
after  February  1,  1915. 

German  Trade. — Referring  to  the  Board  of  Trade  Ex- 
change  meeting  recently  noticed  in  this  column,  the  Stone- 
bridge  Electrical  Co.,  Ltd.,  of  Willesden,  write  to  say  that 
they  supply  small  milliampere-meters  and  pocket  voltmeters 
such  as  were  exhibited,  but  of  much  better  finish  than  the 
latter. 

Stockport  Tramwaymen. — Some  slight  curtailment  of  the 
tramway  services  has  had  to  be  made  at  Stockport  owing 
to  the  fact  that  71  employes  in  the  department  have  left  to 
join  the  colours,  and  that  it  has  not  been  possible  to  fill 
up  their  places. 

Siemens'  Employes*  Contributions. — The  employes  of 
Siemens  Bros.  Dynamo  Works,  Ltd.,  Stafford,  have  sent 
.£62  7s.  lid.  to  the  Mayor's  National  War  Relief  Fund,  the 
sum  being  five  weeks'  contributions. 

Personal. — Owing  to  the  exigencies  of  the  work  of  the 
Woolwich  EU'ctricity  Department,  the  B.C.  has  not  granted 
Mr.  E.  Mawdesley,  assistant  engine'cr,  permission  to  enlist 
in   a  combatant  capacity  in   the  Army. 

Mr.  W.  J.  I^eeming,  electrical  engineer  to'  the  Buxton 
U.D.C.,  has  had  his  services  accepted  by  the  Government, 
and  will  be  attached  to  the  Royal  Engineers. 

Professor  .Alfred  Schwartz,  of  Redcliffe,  Orpington,  Kent, 
informs  us  that  by  dee<l  poll  dateil  20th  January,  1915,  he 
formallv  renounced  his  surname  of  Schw-artz  and  assumed 
the  surname  of  Barnes  (the  maiden  name  of  his  great-great- 
grandmother  on  the  paternal  side — Elizabetji  Barnes,  b. 
1731),  and  adoptoti  the  name  of  Schwartz  aS  a  forename  and 
adtlition  to  his  Christian  name  of  .Alfred,  and  intends  honce- 
'  forth  to  describ<>  himself  on  all  occasions  and  for  all  pur- 
poses as  .Alfretl  Schwartz  Barnes. 

Roll  of  Honour. — Private  William  Millan.  of  the  High- 
land Liglit  Infantrv,  who  was  emploved  In  the  office  of  the 
Scottish  Central  Electric  Power  Co.,  Falkirk,  has  died  from 
enteric  fever  while  in  training  at  Troon. 

Sergt.  .Alec.  Evans,  of  the  Cheshire  Regiment  who  was 
formerlv  with  the  Potteries  F.lectric  Traction  Co.,  was  killed 
in  action  near  Chap<'ll  on  October  27ih. 

Private  Fred  .Ashcroft,  up  till  recently  an  employ^  at  the 
Westinghouse  Works,  TralTord  Park,  has  been  killed  in 
action^ 
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CORRESPONDENCE. 


Lftters  rneh-fd  hy  us  after  5  PM.  OS  Tdesdat  cannot  appear  \tn1tl 
the  following  iivek  CorreipondeiUs  shoulit  forward  their  communi- 
catio'is  at  the  eurVteit  possible  moment.  So  letter  can  he  published 
unless  we  hare  the  writer's  name  and  address  in  our  posS'SXion. 


Advertistng  and  Character. 

With  reference  to  Mr.  Turner's  letter  in  your  issue  of  2-2nd 
inst.,  I  must  congratulate  that  gentleman  (an  .\merican  by 
■' instinct  "—whatever  that  means)  on  his  subtlety  in  extract- 
ing a  personal  comphment  from  what  was  intended  to  be  a 
statement  of  a  difference  in  temperament,  but,  logic,  sm-ely, 
should  prevent  him  saying,  as  he  does  in  effect,  that  because 
A  is  fat  and  B  is  thin  therefore  A  is  a  wise  man. 

To  appreciate  the  distinction  I  tried  to  draw,  not  offensively, 
I  can  only  suggest  that  your  correspondent  should  compare 
the  selling"  methods  of  a  West  End  tradesman  with  those  of  a 
New  Cut  coster.  It  may  be  quite  true  that  Bill  Sykes  of  the 
Xew  Cut,  who  is  a  monogamist  by  "instinct"  and  a  temper- 
ance advocate,  is  far  superior  to  Wilham  Sj-kes,  Esq.,  of  Oxford 
Street,  who  is  neither,  but  Bill  has  an  unfortunate  habit  of 
screaming  his  wares. 

I  do  not  like  "screams." 

"  Mr.  Contractor !     If  you're  alive,  get  busy  !  right  now  !  " 

E.  J.  Reed. 

London,  S.W..  January  '22nd,  1915. 


The  advertising  expert  designs  his  announcement  with  the 
object  of  creating  a  bias  in  the  mind  of  th  ■  reader,  or  of 
getting  him  to  put  himself  in  touch  with  the  advertiser.  A 
maker  of  expensive  plant,  such  as  steam  sets,  or  complete 
electricJil  equipment,  would  draft  his  advertisements  with  the 
object  of  increasing  his  reputation.  Such  a  one  could  not  expect 
to  receive  a  big  bunch  of  enquiries,  for  the  simple  reason  that 
there  ai'e  but  few  buyers  in  the  market  at  any  one  time  for 
apparatus  such  as  I  "have  mentioned.  Orders  are  not  placed 
eveiT  day  for  plant  or  equipment  which  may  rnn  into  several 
thousands  of  pounds.  On  the  other  hand,  the  advertiser  of 
wiring  accessories,  electric  light  fittings,  and  such  like,  would 
be  well  advised  to  frame  his  advertisements  with  the  object 
of  getting  direct  enquii'ies.  And  there  are  advertising  service 
agents  who  are  able  to  give  this  specialised  service  to  engi- 
neers and  other  technical  advertisers.  The  advertising  trade 
is  very  much  the  same  as  any  other.     Some  firms  give  good 

service,   others  .     Many   r.gents  devote    themselves   to  a 

speciality  ;  motor-cars,  patent  medicines,  foods,  garments,  e_te. 
.\nd  it  is  the  specialist  who  is  able  to  give  the  best  service 
because  of  his  accumulated  experience. 

With  apologies  for  the  length  of  this  epistle, 

Ernest  Ingram  Hill. 

London,  S.W.,  January  Had,  1915. 


Evidently  I  did  not  make  myself  clear  m  my  former  letter, 
as  Mr.  Herbert  Berry  has  missed  my  meaning.  I  stated  that 
"an  advertisement  should  reflect  the  character  of  the  firm 
issuing  the  announcement.'"  What  I  intended  to  convey  vas 
that  the  "  style  "  of  the  advertisement,  that  is,  its  appear- 
ance, should  "be  in  harmony  with  the  advertiser's  business. 
The  same  appUes  to  a  great  extent  to  the  text. 

For  instance,  methods  of  advertising  which  would  be  applic- 
able to  a  turbine  maker  might  be  ineffective  if  adopted  by  a 
manufacturer  of  electric;d  accessories,  such  as  fittings,  ceiling 
roses,  ete.  In  otlier  words,  the  advertisement  should  be 
designed  to  appeal  to  the  buyer  of  the  goods  advertised.  Mr. 
Herbert  Berry  says  the  two  are  opposed.  I  would  like  to  know 
in  what  way'?     It  seems  to  me  that  the  two  are  identical. 

By  no  means  is  it  impos.sible  to  appeal  to  the  various  sec- 
tions of  buyei-s  in  turn— to  "ring  the  changes,"  as  Br.  BeiTy 
calls  it— and  to  retain  the  same  general  "style"  throughout 
the  entire  series  of  advertisements. 

To  keep  changing  from  one  type  of  display  to  another  means 
the  risk  of  losing  one  of  the  most  valuable  advantages  of 
advertising,  viz.,  cumulative  effect,  which  really  means  "good- 
will." In  a  manner,  you  may  liken  this  to  a  firm  which 
changes  its  name  frequently.  With  the  adoption  of  the  new 
title  they  have  to  inform  all  concerned  of  their  action,  and 
this  frequently  leads  to  mistakes  and  invariably  means  that 
a  certain  number  of  customei's  are  lost.  The  analogy  may  be 
a  poor  one,  but  I  think  Mr.  Beriv  will  see  my  meaning. 

Of  course,  there  are  lots  of  men  who  read  their  technical 
papers  away  from  office  when  they  are  free  from  the  distrac- 
tions of  the  day.  It  is  at  such  times  that  the  advertiser  stands 
the  best  change  of  securing  attention  for  his  proposition.  Now 
if  you  put  in  a  cartoon  which  is  really  and  truly  funny,  you 
may  get  the  reader  to  laugh  until  his  sides  ache,  but  the  point 
is.  is  he  amused  with  the  joke,  or  is  he  interested  in  the 
goods?  After  all,  the  idea  back  of  the  advertiser's  mind  is  to 
interest  the  prospective  buyer  in  what  he  has  to  sell,  not  to 
amuse  him.  The  latter  can  be  left  to  Punch  and  other  papers 
catering  for  the  reader's  entertainment.  Granted  that  the 
cartoon  is  looked  at  and  appreciated,  is  there  not  a  great 
danger  that  the  richness  of  the  jest  will  overshadow  the  mes- 
sage the  advertiser  wishes  to  convey  and  drive  home  ?  I  think 
so.  Surely,  it  is  better  to  attract  attention  by  more  serious 
methods,  and,  having  gained  the  reader's  eye,  and,  shall  we 
say,  sympathies,  endeavour  to  interest  him  in  what  we  have 
for  sale.;  our  steam  engine,  dynamo,  switchgear,  fuses,  or 
whatever  it  happens  to  be.  Is  not  this  a  more  logical,  and  far 
less  risky  way  of  proceeding? 

Of  the  postcards,  ete.,  to  which  TMr.  Berry  refers,  I  can  offer 
no  opinion  as  I  have  not  seen  them,  but  as  I  take  it  that 
most  of  this  matter  is  sent  through  the  post,  and  addressed 
to  fii-ms  and  individuals,  it  seems  to  me  that  these  hardly 
come  within  the  scope  of  the  present  discussion  w-hich.  up  to 
the  present,  has  been  confined  to  technical  paper  publicity. 

Circularising  in  any  form  is  quite  different  to  Press  adver- 
tising. Both  are -but  links  in  the  selling  chain  which  connects 
the  seller  with  the  buyer.  Wlien  the  two  are  used  with  dis- 
crimination, and  in  conjunction,  then  are  the  best  results 
obtained. 

.\nd  now  for  a  word  with  Mr.  A.  M.  Turner.  It  is  essential 
for  the  writer  of  technical  advertisements  to  have  an  acquaint- 
ance with  technical  phraseology  and  the  customs  of  the  engi- 
neering trade.  At  the  same  time  it  is  not  a  sine  qua  non 
for  the  advertising  man  to  be  a  past  expert  in  the  goods  or 
apparatus  he  is  advertising.  There  is  a  vast  difference  be- 
tween the  commercial  man  who  knows  his  subject  and  the 
technical  expert  in  the  works,  or  test  room.  As  a  rule,  the 
latter  men  know  infinitely  more  about  their  subject  than  the 
individuals  who  sell  it. 


Contracts  Tritta  Alien  Enemies. 

It  may  interest  your  commercial  readers  to  know  that  the 
Chamber  of  Commerce  have  seriously  taken  in  hand  this 
question. 

Tlie  legislation  required  would  roughly  cover  the  determina- 
tion -or  suspension  of  executory  contracts  with  an  enemy  by 
way  of  a  written  order  by  the  Secretary  of  State  or  the  Board 
of  "Trade.  The  portion  of"  the  contract  which  has  already  been 

Performed,  of  course,  would  be  unaffected.  When  the  matter 
as  duly  gone  through  the  Chamber  of  Commerce  Parliamen- 
tary Committee,  and  the  other  necessan;  steps  have  been 
taken,  the  practical  step  will  be  a  deputation  to  place  before 
the  Government  the  commercial  view  of  this  matter,  when  it 
is  hoped  the  Attorney-General  will,  in  accordance  with  his 
promise,  give  the  matter  immediate  attention,  and,. one  trusts, 
incorporate  the  same  in  the  BUI  for  next  session. 

r.  W.  Cole. 
Lfjndon,   S.W'.,  January  22nd,  1915. 


Garage  Heating. 

1  should  like  to  record  my  appreciation  of  the  Editors'  foot- 
note to  my  correspondence  published  in  your  issue  of  Jan. 
Sth  under  the  above  heading,  and  also  for  the  reply  of  your 
correspondent  "  P.  6817."  1  must  confess  it  appears  that  I 
have  somewhat  over-estimated  the  risk  existing  with  petrol 
vapour,  but  I  always  understood  that  petrol  vapour  under 
certain  conditions  in  air  formed  a  mixture  ignitable  at  a  very 
low  temperature.  The  lamp  arrangement  suggested  by  your 
corresiMudent  I  have  utilised  myself  for  temporary  conditions, 
but  always  felt  that  it  was  not  a  safe  method,  owing  to  igni- 
tion risks. 

By  "garage,"  I  had  in  mind  the  usual  single  brickwork 
building  with  wooden  doors,  such  as  is  usually  adopted  by 
private  car-owners,  and  I  fully  appreciate  that  such  buildings 
are  somewhat  expensive  to  keep  heated"owing  to  the  bad  heat 
insulating  qualities  of  the  roof  and  walls,  and  the  generally 
bad  fitting  doors,  etc. 

I  am  afraid,  even  though  every  precaution  were  taken  to 
felt  the  interior  and  protect  against  draughts,  that  it  would 
be  a  somewhat  expensive  matter,  even  with  current  at  Id. 
per  unit,  to  heat  the  whole  garage  sufficiently  to  prevent 
damage  to  the  upholstery,  etc.,  and  that  it  would  be  difficult 
to  compete  with  slow-combustion  stoves  or  externally-heated 
hot-water  apparatus. 

I  have  received  several  makers'  catalogues  illustrating 
heaters  which  they  claim  to  be  satisfactory  for  "garage"  heating, 
but  it  would  appear  that  they  have  not  been  carefully  designed 
for  the  sole  purpose  they  are  intended  for,  and  seldom  is 
provision  made  for  earthing,  which  is  surely  necessary  where 
200  volts  and  above  is  only  available,  and  this  from  a  public 
supply. 

I  must  apologise  for  taking  up  so  much  of  your  Taluable 
.space,  but  I  am  confident  it  is  a  subject  that  interests  a  goo<] 
many,  and  reliable  data  and  information  must  be  useful  to 
others  besides — 

Interested  Inquirer. 


Salaries  of  Junior  Engineers. 

Having  read  the  remarkable  effusion  by  "  Experienced  ''  in 
last  week's  Electrical  Review,  I  am  filled  with  mingled 
feelings  of  amu.sement  and  disgust.  It  is  quite  .-ipparent  to 
the  average  shift  engineer  that  the  writer  cannot  be  experi- 
enced in  the  working  of  a  public  supply  station  with  a  capacity 
exceeding  100-KW. 

He  states  in  his  letter  that  the  station  superintendent  and 
his  assistants  are  responsible  for  the  efficient  working  of  the 
station.  Now  what  I  would  like  to  ask  "Experienced"  is: 
Who  are  the  station  superintendent's  assistants  but  the  shift 
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engineers?  Of  course,  by  that  statement  he  absolutely  gives 
himself  away. 

As  for  his  remarks  re  card  playing,  if  he  had  ever  had  charge 
of  a  shift  in  a  modern  power  station  he  would  know  that  fre- 
quently, if  he  managed  to  find  time  to  eat  a  meal  in  comfort 
during'  his  shift,  he  would  be  lucky,  especially  during  the 
winter  months. 

The  letter  is  quite  clearly  absurd  to  those  acquainted  with 
modern  station  practice.  I  have  only  troubled  to  answer  it 
for  the  benefit  of  those  not  so  acquainted  who  might  form 
mistaken  ideas  as  to  the  true  value  of  the  long-suifering  shift 
engineer.  One  of  Them. 

Judging  from  his  remarks  relatmg  to  the  duties  of  shift 
engineers  and  others  in  a  modern  generating  station,  your 
correspondent  "Experienced"  has  apparently  forgotten  the 
prefix  "  In  ''  to  his  nom  de  plume. 

Why  confine  the  recreations  of  the  shift  engineer  and 
switchboard  attendant  to  card-playing?  Surely  the  introduc- 
tion of  a  piano  in  the  engine-room,  with  a  few  comic  songs 
by  the  switchboard  attendant  accompanied  by  the  shift  engi- 
neer, would  relieve  the  monotony  of  "nap"  and  "cribbage," 
whilst  a  gramophone  in  the  boiler-house  would  be  a  welcome 
addition  to  all  the  other  automatic  plant,  including  mechanical 
stokers,  which  require  so  little   (?)   attention. 

It  would  perhaps  be  advisable  to  remind  "Experienced"' 
that  a  station  equipped  with  the  most  recent  automatic  and 
labour-saving  devices  requires  most  careful  and  skilful  opera- 
tion, and  any  really  good  station  superintendent  will  admit 
that  he  places  '"ar  more  confidence  in  the  skill  and  intelligence 
of  his  staff  thau  in  all  the  automatic  gear  in  the  works. 

The  remarks  of  "  Experienced  ''  on  this  subject  are  far  too 
facetious  to  be  taken  seriously,  and  the  remainder  of  his 
letter  appears  to  consist  of  a  rather  personal  attack  on  Mr. 
Ebben,  who — whatever  his  views  upon  the  subject  under  the 
above  heading — is  not  afraid  to  append  his  right  name  to  his 
correspondence. 

A  few  years  spent  in  the  running  of  a  well-eqiiipped  elec- 
tricity works  would  probably  induce  "Experienced"  to 
modify  his  views,  and  he  would  then  be  in  a  better  position 
to  choose  what  appears  at  present  a  most  unsuitable 
pseudonym.  W.  E.  Plowman. 

London,  January  23rff,  1915. 


RefeiTing  to  your  correspondence  column  of  the  22nd  inst. 
regarding  salaries  of  junior  engineers,  your  reader  who  signs 
himself  "Experienced"  appears  to  be  very  rude.  Some  of 
his  remarks,  however,  should  not  be  allowed  to  go  un- 
challenged. 

Take  the  gist  of  his  statement,  that  very  little  skill  is 
required  by  shift  engineers,  switchboard  attendants,  and 
others  to  run  central  station  plant.  I  think  this  remark  is 
most  ridiculous  and  unworthy  of  the  publicity  of  your  valu- 
able columns.  He  states  also  in  language  very  annoying  to 
all  station  men,  that  it  is  chiefly  by  "  rule  of  thumb  "  methods 
that  the  running  of  station  plant  is  cond\icted. 

Perhaps  he  could  instance  the  i-ule  of  thumb  methods  of 
procedure  for  the  following: — A  fracture  on  a  "live"  steJim 
main,  a  hot  bearing,  or  an  "earth"  on  the  field  circuit  of  a 
loaded   alternator? 

I  could  enumerate  many  like  instances  where  that  method 
would  be  a  failure,  also,  I  am  as  well  assured  that  he  would 
never  take  the  responsibility  of  his  "  steady,  experienced 
driver  ''  in  these  cases,  as  I  am  assured  that  Mr.  Ebben  is  no 
Hyde  Park  orator. 

And,  speaking  of  Mr.  Ebben,  whom  I  have  the  pleasure  of 
knowing  personally,  I  can  inform  "Experienced"  that  Mr. 
Ebben  is  one  of  the  best  of  good  fellows  and  knows  very  well 
how  to  treat  cheap  abuse,  which  I  consider  the  other  remarks 
made  by  "  Experienced  "  are. 

The  A.E.S.E.  has  now  a  very  large  membership,  mainly 
due,  I  think,  to  the  untiring  efforts  of  Mr.  Rbhen,  who  must 
get  through  an  immense  amount  of  work,  and  this,  mark  you, 
as  an  honorary  secretary. 

Wm.  Cooper. 

Ix)ndon,  W..  January  23rd,  1915. 

Your  correspondent  under  the  doubtful  nom  de  plume  of 
"  Experienced  "  is  undoubtedly  one  of  the  engineer  managers 
referred  to  in  the  very  excellent  letter  of  Mr.  W.  J.  Ebben 
which  you  published  in  your  columns  a  week  or  two  ago.  Of 
course,  it  is  not  for  me  to  guess  as  to  wliether  "  Experienced  "' 
in  his  young  days  was  one  of  those  "  with  brains  and  liked 
work,"  and  so  obtained  his  promotion,  or  whether  ho  had 
(■apital  and  influential  friends  behind  him  to  boost  him  up. 
but  the  fact  remains  obvious  that  "  Experienced  "  has  much 
to  learn  respecting  the  running  of  electricity  stations. 

His  statement  in  comparing  the  abilities  of  the  engineer-in- 
charge  and  the  engine-driver  is  more  than  sufficient  to  con- 
demn his  own  capability  to  write  letters  on  such  a  subi'ict. 
The  engine-drivera  of  my  experience  hanllv  know  the  differ- 
ence between  the  dvnamo  and  the  swit<hlioard.  so  that  far 
from  practifnllv  taking  charge  in  time  of  trouble,  they  are 
more  in  need  of  .someone  to  take  charge  of  them.  The  majority 
of  drivers  are  nothing  more  than  stokers  who  have  "had 
brains  and  who  liked  work."  and  have  been  promote*!  to  the 
rank  of  driver.     I  should    vtrv   much  like  to    know  exactly 


what  can  be  learnt  in  the  way  of  dealing  with  short-circuits, 
earths,  and  break-downs,  etc.,  from  the  boiler-house.  "  ^•\' 
penenced  "  had  also  something  to  say  about  the  "collar  and 
culf  "  engineer's  amusements  to  while  away  his  shift.  Charge- 
engineers  of  my  experience  have  more  than  sutiicient  to  do  m 
the  way  of  work  to  occupy  the  whole  of  their  time,  and  at 
the  same  time  have  to  take  the  full  responsibility  of  whatever 
occurs.  It  is  absurd  for  your  correspondent  to  state  that  the 
"  collar  and  cuff  gentleman  "  takes  orders  from  the  driver, 
more  especially  in  such  a  case  as  a  fault,  either  electrical  or 
mechanical;  indeed,  it  is  extremely  doubtful  whether  the 
average  station  superintendent  or  engineer-manager  could  get 
things  in  order  without  "the  collar  and  cuff  gentleman,'' 
considering  that  they  just  casually  stroll  around  during  the 
day  .it  is  not  expected  that  they  could  do  otherwise.  More- 
over, the  college-trained  man  is  in  close  touch  with  evei-y- 
thing  in  boiler-house,  engine-room  and  on  switchboard,  and 
knows  exactly  where  and  how  things  ai-e,  and  also  how  they 
ought  to  be. 

"  Experienced  "  also  states  that  owing  to  "  rule  of  thumb  " 
methods  verj-  little  skiU  is  required  by  shift-engineers,  switch- 
board attendants  and  others  as  the  regulating  is  "done  by 
automatic  apparatus."  If  your  correspondent's  experience 
has  taken  him  so  far  as  automatic  gears  he  will  know  that 
they  are  far  more  complicated  than  the  hand  regulation 
methods,  whether  electrical  or  mechanical.  Can  "  Experi- 
enced"  tell  us  what  part  the  "steady  driver"  would  play  in 
the  event  of  this  automatic  gear  going  wrong?  And  as  for 
the  station  superintendent  and  his  assistants  maintaining  and 
taking  the  responsibility  for  the  efficiency  of  this  part  of  the 
works,  I  quite  fail  to  see  how  he  can  do  so  if  the  mishap 
o<-curs  w-hen  he  isn't  about,  and  w^here  his  responsibility  lies. 
I  suppose  the  "  collar  and  cuff  gentleman  "  awaits  his  coming 
before  doing  anything  in  the  matter.  In  conclusion,  I^  must 
say  that  in  my  opinion  it  is, such  men  as  "  Experienced  "  who 
are  the  stumbling  block  of  many  smart  juniors  "  with  brains," 
but  without  the  money  and  influential  friends  to  find  them 
good  positions.  Collar  and  Cuffs. 

I  have  been  requested  by  the  Bradford  Branch  of  the 
A.E.S.E.  to-  forward  the  following  for  insertion  in  your  corres- 
pondence columns:  — 

W.  J.  Ebben,  Ho)i.  General  Secretary,  A.E.S.E. 

London,  N.E.,  January  25th,  1915. 

If  "Experienced"  will  kindly  read  his  Electrical  Review 
for  January  15th  again,  he.  will  see  that  Mr.  Ebben  did  not 
write  the  letter  he  objects  to.  Mr.  Ebben  was  asked  to  for- 
ward the  opinions  of  the  Yorkshire  members  of  the  A.E.S.E.. 
of  which  the  Bradford  Branch  is  the  centre,  to  the  Press,  and 
he  did  so. 

The  facts  and  opinions  as  published  are  not  grievances  of 
the  aforesaid  members,  but  were  put  forwaj-d  to  draw  atten- 
tion to  the  "Situations  Vacant"  column  of  January  8th. 
Will  "Experienced"  kindly  look  out  that  number  and  deny 
the  trutli  of  the  statements  made  on  January  loth,  if  he  can? 
He  admits  that  a  few  shift  engineers  and  others  are  badly 
paid ;  that  is  not  as  it  should  be,  but  to  say  that  those  with 
brains  who  like  w-ork  will  undoubtedly  get  promotion  makes 
one  wonder  how  he  obtained  his  present  berth,  and  makes 
one  sorry  for  those  unfortunates  who  occupy  subordinate 
positions" under  him  and  have  to  exist  on  less  than  an  un- 
skilled lalwurer's  wages.  • 

Further  along  he  tells  us  that  "rule  of  thumb"  methods 
and  very  little  skill  are  required  by  station  engineers,  etc.,  etc. 
Will  "  Experienced  "  kindly  tell  us  who  are  the  station  super- 
intendent's assistants,  andif  the  shift  engineers  and  switch- 
board attendants  are  not  usually  hoping  to  hold  that  exalted 
position  some  time  in  the  future? 

We  thought  "  rule  of  thumb  "  methods  had  passed  away 
with  the  Victorian  Era;  and  that  all  the  best  practical  and 
scientific  means  were  adopted  to  obtain  the  most  efficient  .ind 
economical  plant  to  fill  our  mo<lern  power  stations.  We  think 
"  Experienced  "  has  not  read  his  Electrical  Review  week  by 
week,  or  he  would  know  better. 

Will  he  tell  us  why  one-third  of  the  station  engineers  should 
be  compelled  to  work  for  less  than  a  labourer's  wage  when  it 
usually  costs  the  former  rather  more  for  house  rent,  f<x>d.  etc., 
for  himself,  his  wife  and  family  than  it  costs  the  labourer? 

Take  the  staff  in  a  25.000-KW.  capacity  station  we  know  of, 
as  follows: — One  station  superintendent,  one  assistant  super- 
intendent, five  shift  engineers,  and  25  switchlxiard  attendants 
of  various  grades.  How  many  years  will  it  be  before  a  switch- 
board attendant  of  th(?  middle  grade  reaches  the  po.st  of 
station  superintendent,  and  what  will  become  of  the  other 
twenty-four? 

If  "Experienced"  can  solve  that  problem  he  will  find  n 
verj'  good  argument  to  work  upon  when  next  he  takes  up  hia 
ix^n. 

It  is  an  undoubted  fact  that  we  cannot  all  be  station  supers, 
or  managers  or  foremen,  hut  that  is  no  reason  why  the 
youncer  should  be  badly  paid. 

"Experienced"  gives  him.self  away  altogrther;  he  is  not 
an  engineer,  his  "rule  of  thumb''  prnvi-s  that:  and  then  he 
shows  he  is  not  a  Trade  Unionist,  and  we  very  much  doubt 
if  he  has  ever  heard  a  "  Tlyde  Park  orator.''  He  is  nn  interest- 
ing study,  and  his  letter  will  not  keen  the  A  R.S  E.  members 
who  are  well  paid  from  trying  to  lift  up  thos«  who  ar«  not 
so  fortunate. 
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I  have  read  with  regret  your  "  Expenenced  "  correspondent  8 
abuse  of  Mr.  Ebben  and  the  A.E.S.E.  I  am  not  a  member 
of  the  A.E.S.E.,  neither  do  I  know  Mr.  Ebben,  but  I  have 
followed  his  good  work  and  observed  its  progress  since  its 
inception.  I  hope  the  organisation  will  continue  on  its  suc- 
cessful way.  There  are  many  questions  to  be  considered 
before  one  can  ascertain  the  cause  of  bad  working  conditions  in 
central  stations.  They  are  generally  caused  by  an  inexperienced 
man  being  placed  in  authority,  by  a  weak  chief,  who  is  easily 
overcome  by  a  plausible  tongue,  yet  strong  enough  by 
surroundmg  "influence  to  retain  his  position.  One  never  hears 
of  bad  feeling  in  a  well-disciplined  station,  and  the  working 
conditions  are  always  better. 

Chief  engineers  should  thoroughly  examine  their  candidates 
before  engaging  them,  because  testimonials  are  not  to  be 
relied  on.  I  have  known  of  men  writing  their  own,  signed  by 
the  chief,  at  his  request.  I  have  also  known  of  time-expired 
apprentices  receiving  testimonials  which  would  do  credit  to 
chief  assistants,  just  to  get  rid  of  them. 

The  sTst^m  of  working  apprentices  and  other  boy  labour 
on  shift  "work  is  an  abominable  system,  and  yet  it  is  practised 
by  a  few  of  the  smaller  municipalities— under  the  nose  of  the 
Factory  Inspector.  Of  course,  it  brings  the  working  costs  down 
to  a  minimum  when  there  is  an  experienced  man  to  super- 
intend their  working.  In  some  such  stations,  boys  fresh  from 
school  are  put  to  work  the  board  and  even  drive  the  engine 
and  fire  the  boilere,  and  this  in  stations  up  to  1,600-KW.  capa- 
city. These  apprentices  blossom  forth  as  electrical  engineers, 
when,  as  a  matter  of  fact,  they  are  merely  qualified  to  drive 
an  engine  or  look  after  a  switchboard.  And  yet  this  is  the 
type  of  man  we  see  pushed  into  supply  stations  to  superintend 
others  at  a  low  wage,  which  he  can  increase  by  the  pernicious 
method  of  using  oil  to  his  superior.  The  apprentice  system 
requires  rooting  out.  We  can  never  get  rid  of  the  "  swelled 
head,"  "  something-out-of-nothing  "  variety  of  engineer  who 
holds  the  reins  and  glories  in  being  glorified,  but  by  united 
action  we  micht  make  things  more  comfortable. 

Anti-Oil. 

I  am  pleased  to  see  that  the  question  of  the  salaries  of 
junior  engineers  has  cropped  up  again,  and  that  it  is  being 
regarded  as  a  question  on  its  own,  apart  from  any  other.  I 
have  been  disappointed  that  ere  now  someone  with  an  able 
pen  has  not  thanked  Sir  John  SneU  for  his  remark  on  the 
subject,  which  remark  really  set  the  ball  roUing.  Mr.  Ebben 
made  a  passing  reference  in  his  letter,  but  I  think  a  straight 
"Thank  you,  Sir  John,"  would  have  been  more  fitting,  and 
was  due. 

I  would  like  to  draw  attention  to  the  first  six  lines  in  the 
second  paragraph  of  the  letter  of  "Experienced."  He,  in  a 
letter  which  seems  to  indicate  a  man  somewhat  tj'rannous, 
admits  there  are  badly-paid  men,  in  a  few  cases.  I  would 
suggest  that  he  is  referring  to  his  own  particular  area,  and 
think  that  elsewhere  he  would  find  another  "few,''  and  yet 
others.  He  points  out  that  the  smarter  of  these  are  qualifying 
for  better  positions.  They  are  certainly  trying  to  do  so;  but 
brains  need  books  and  Uttle  experimental  ventures,  too,  to 
develop  them,  things  which  cost  money,  even  if  the  books  be 
eecond-hand.  The  money  cannot  be  squeezed  out  of  30s.  a 
week,  and  we  have  not  all  got  fathers  with  long  pockets  to 
find  it  for  us. 

He  further  says  that  station  work  is  now  largely  a  "  rule  of 
thumb "  affair,  everything  being  done  automatically.  Does 
he  reaUse  that  each  piece  of  automatic  apparatus  in  a  place 
means  something  else  for  the  man-in-charge  to  understand, 
to  watch,  and  to  keep  in  order?  Further,  if  that  automatic, 
whatever  it  may  he,  fails  to  perform  its  allotted  function,  the 
"  mere  man  "  must  step  in  and  use  his  knowledge.  He  must 
know  what  to  do  under  the  ctTcumstances,  every  bit  as  well 
ai  if  no  automatic  means  of  doing  it  were  installed. 

Automatic  appliances  do  not  relieve  a  man  one  whit  of  his 
responsibility.  Whatever  happens,  he  has  to  answer  for  it. 
even  if  it  be  a  mistake  on  the  part  of  his  junior,  as  instanced 
by  J.  Kay. 

There  are  many  things,_  trivial  perhaps  in  themselves,  but 
which,  taken  together,  point  to  a  lack  of  consideration  being 
shown  to  the  men,  on  whom,  perhaps  above  all  others,  de-pends 
the  continuity  of  supply.  Erspecially  so  w-hen  it  is  remem- 
bered they  are  at  it  seven  days  a  week,  fifty  weeks  per  year, 
including  all  Bank  and  special  holidays.  I  wonder  whether  i 
managers  recollect  such  times.  Perhaps  they  were  morb 
fortunate. 

I  fear  I  mustn't  trespass  further  on  your  space  just  now.  I 
should  like  to  see  letters  from  other  men  who  know  what  they 
say,  and  abstain  from  any  inclination  towards  abuse  or  ridi- 
cule, w-hich  seem  to  me  to  be  against  our  interests,  even  if 
indulged  in  by  writers  on  the  othfer  side. 

A  Senior  Assistant. 


A.C.  T.  D.C.  for  Lighting. 

In  my  opinion  as  a  practical  electrician  who  has  installed 
and  handled  both  alternate  and  direct  liahtinn  jobs,  chieflv  in 
factories  and  works  where  the  conditions  were  anything 
but  favourable,  owing  to  heavy  vibration,  dampness  or 
excessive  heat,  and  often  in  very"  clo.ee  positions.  I  have  no 
hesitation  in  recommending  direct  current  at  about  240  to  '250 
volts  in  preference  to  alternating  at  110  volts  or  anv  otier 
pressure. 


"The  chief  trouble  with  the  .\.C.  supply  is  that  you  have 
"always  tw'o  live  wires  to  contend  with  at  the  point  of  entry 
into  a  room,  the  fixing  of  the  usual  single-pole  tumbler  switch 
to  control  a  light  or  number  of  lights  always  leaves  one  ter- 
minal of  the  lamp-holder  fuhy  alive.  In  the  case  of  a  tubing 
job,  where  perhaps  tube-end  lamp-holders  and  bracket  fittings 
are  oftener  used  than  pendant  di-ops,  the  replacing  of  a  lamp- 
holder  means  that  several  more  branch  circuits  must  be  cut 
oif  to  enable  the  repair  to  be  carried  out  with  safety  after 
drawing  the  necessary  fuses. 

Also,  the  lower  voltage  would  exactly  double  the  cost  of 
installation,  as  it  becomes  necessary  to  double  the  size  of 
cable  if  the  voltage  is  reduced  by  one-half.  The  increased 
fragility  of  the  250  or  240-volt  lamp  as  compared  with  the 
110-volt  is  all  bunkum;  any  metal  filament  lamp  will  give  out 
if  roughly  handled.  I  have  found  no  difference  whatever 
between  the  240  and  the  110-volt  lamp.  In  fact,  in  my  opinion 
the  more  universally  used  230  to  2o0-volt  lamp  is  the  best 
lamp,  and  will  last  longer  and  stand  more  vibration  and  knock- 
ing about  than  the  110-volt  lamp.  In  any  case,  it  must  be 
remembered  that  lamps  are  manufactured  specially  for  verj' 
vibraton'  positions  or  traction  work ;  these  lamps  are  known 
as  traction  lamps.  The  230  to  250- volt  direct-current  supply  has 
become  so  universal  that  lamp  manufacturers  have  devoted 
particular  attention  to  the  manufacture  of  lamps  of  both 
carbon  and  metallic  filaments  for  this  popular  pressure. 

One  other  little  point  must  not  be  overlooked,  for  it 
is  very  often  met  with,  and  that  is,  that  you  cannot  charge 
accumulators  from  an  A.C.  supply  without  installing  an  ex- 
pensive apparatus  known  as  an  interrupter,  or  by  using  a 
motor  generator.  .'^.C.  supply  is  also  u-seless  for  electroplating 
and  electrochemical  or  medical  purposes.  A  single-pole 
switch  only  is  necessary  when  placed  on  the  live  side  of  a 
D.C.  circuit  to  render  the  circuit  quite  dead  and  harmless, 
and  this  practice  is  universally  adopted  for  factory  and  works 
lighting.  Henry  Fowler, 

Elect  riaian-in-  Charge, 

Liverpool,  January  23rd,  1915.  \. 

[If  the  voltage  is  halved,  the  section  of  copper  must  be 
quadrupled,  for  the  same  load  and  percentage  drop. — Eds. 
Ei.EC.  Rev.]  

Commercial  Relations  Tvith  Germany. 

.\i  the  conference  of  this  Association,  held  in  Edinburgh  in 
1011,  we  were  favoured  with  the  presence  of  the  representa- 
tives of  many  Foreign  and  C-olonial  Commercial  Travellers' 
.\ssociations,  including  the  powerful  organisation  in  Germany. 
To  mark  the  occasion  the  honorarj-  membership  of  this  .Asso- 
ciation was  conferred  on  each  oversea  delegate  present. 

1  have  received  thiough  the  po.'it  a  copy  of  an  announce- 
ment recently  published  in  Die  Post,  the  organ  of  the  German 
.•\Rsociation,  a  translation  of  which  I  enclose  herewith. 

I  think  this  document  most  int<>resting,  showing,  as  it 
does,  the  ignorance  of  the  real  position  amongst  a  class  of  the 
German  people  who  should  he  acquainted,  if  anyone  outside 
the  ruling  class  is  acquainted,  with  the  real  facts  regaitiing 
the  present  deplorable  strife  and  Britain's  action  and  part 
therein,  and  showing  the  intense  bitterness  of  feeling  against 
this  country  of  the  commercial  community  in  Germany. 

I  shall  be  glad  if  you  will  give  publicity  to  this  pronounce- 
ment, so  that  your  readers  may  have  first-hand  evidence  of 
the  real  mind  of  commercial  Germany  with  regard  to  Britain. 
Confident  as  we  are  in  the  justice  and  right  of  the  action  we 
have  taken,  we  can  regard  such  action  with  the  contempt  it 
deserves,  and  it  will  be  as  well  in  future  to  be  on  our  guard 
against  resuming  the  business  relations  which  have  hitherto 
subsisted  and  to  give  to  all  things  German,  including  her 
commercial  travellers,  a  very  wide  berth. 
Fred.  Coysh, 
Secrrtarti,  I'.K.  Oimmercial  Trarellerx'  Assaciat'uin, 

London,  W.C,  January  19th,  1915. 


KOTICE. 

Tlie  undersigned  have  decided  to  resign  oui-  hon.  member- 
ship of  the  I'nited  Kingdom  Commercial  Travellers'  .Associa- 
tion and  tci  return  our  official  badges  at  the  first  opportunity. 
The  reason  that  this  has  not  been  done  before  is  that  the  under- 
signed had  the  opinion  that  after  the  declaration  of  peace 
commercial  relations  between  G<'rmany  and  Great  Britain 
would  be  resumed,  and  it  would  thus  be  out  of  place  to  break 
oft  good  relations  with  old  colleagues,  but  the  action  of  Eng- 
land again,st  Germany  in  business  matters  has  reached  such 
a  degree  of  hatred  and  low  "action  as  has  never  liefore  been 
knowti  under  any  conditions  of  warfare  amongst  cultured 
nations;  it  is  evident  that  the  idea  is  not  only  to  destroy 
German  commerce  but  the  German  nation  entirely.  Further, 
the  robbing  of  German  property  and  the  bad  treatment  of 
German  prisoners  in  England,  show  England  to  be  on  .^iuch  a 
low  grade  of  civilisation  that  it  will  be  many  yeai-s  before 
friendly  relations  can  be  resumed.  It  is  therefore  beneath  our 
dignity  and  honour ,to  wear  an  English  badge. 

(Signed)  ■  George  Ha.ase.  Chairman  €e7iiral  Board. 
W.  B.vtEB.  Vire-Chair.nian  Centred  Board, 
PelI'X  Ebf,!..   Chairman-  Berlin  Section,      ■ 

liUDWIG  TLL.M.ANN. 
A.   H.    I.    lOKA. 

Emil  Berstorff. 
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War  on  Grerman  Trade. 

,.  We  hear  a  good  deal  on  the  above  subject,  but  one  side 
that  has  not  been  given  great  prominence  is  the  question  of 
the  employment  of  Britishers  lately  connected  with  German 
firms.  J  '      ■  .  • . 

Some  few  weeks  ago  a  firin  advertised  in  your  colurnns  for 
an  engineer  for  the  sale  of  cable,  and  added  this' sigeificant 
sentence  :  "  Those  previously  employed  by  German  firms  need 
not  apply."  I  ask,  is  this  fair?    To  my  mind  it  is  most  unjust. 

In  support  of  my  view  of  the  matter  I  would  point  out  :^    - 

1.  If  all  firms  acted  in  this  way,  then  the  Britisher  who  for 
patriotic  reasons  desire<l  to  joiil  a  British  firm  would  be  "kept  at 
bay."  and  after  the  war  would  be  more  or  less  driven  to 
rejoin  the  old  firm. 

2.  If  British  manufacturers  will  only  take  into  their  employ 
men  previously  employed  by  German  concerns  and  give  them 
salaries  which  will  induce  them  to  stay,  the  war  on  German 
trade  will   be  considerably  furthered. 

■3.  Face  the  facts !  German  organisation  has  always  been 
excellent,  and  largely  responsible  for  their  extensive  trade. 
Britishers  employed  by  German  finns  have  a  knowledge  of 
these  methods,  and  could  undoubtedly  in  many  cases  intro- 
duce them  to  great  advantage  into  some  of  our  firms  and 
further  strengthen  our  position  in  the  future. 

I  speak  from  experience  obtained  in  the  employ  of  leading 
British  and  German  firins.  but  as  my  views  are  evidently 
not  shared  by  the  firm  who  in.serted  the  advertisement 
referred  to  above.  I  shall  be  very  interested  to  know  their 
reason  for  so  wording  the  advertisement. 

Britisher. 


German  Trade  Tvith  Belgium. 

After  a  stay  of  three  months  in  England,  I  find  that  of  the 
various  points  touched  upon  by  the  Belgian  Press,  in  con- 
nection with  the  banishment  of  German  products,  one  of  the 
most  important  has  been  overlooked.  1  refer  to  electrical 
machinery  and  apparatus^  As  this  especially  concerns  the 
readers  of  your  esteemed  Review,  and  affects  their  interests 
only,  you  will  oblige  me  by  according  to  these  lines  the  hos- 
pitality of  your  journal. 

.■^s,  many  journalists  and  men  of  standing  and  justice  have 
already  p<jinted  out,  when  we  have  driven  from  our  devas- 
tated Belgium  the  usuiTDJng  and  criminal  power,  it  will  be 
our  task  to  restore  our  country  to  a  position  at  least  as  im- 
portant as  it  occupied  before  the  war,  whilst  casting  out  gocxls 
made  in  Germany  or  in  other  countries  under  the  auspices  of 
German  capitalists.  It  goes  without  saying  that  this  will 
not  be  accomplished  without  a  struggle,  especially  in  the  latter 
connection,  in  view  of  the  duplicity  of  which  that  country  is 
a  past  master. 

Two  imixirtant  points,  however,  will  ensure  to  us  this  com- 
mercial victoi-y,  which,  in  my  opinion,  is  no  more  uncertain 
than  that  of  our  allied  armies  on  the  vast  field  of  battle  :  — 

1.  Belgian  patriotism,  mingled  with  hatred  for  the  crim- 
inals. 

2.  The  assistance  that  our  English  friends  will  continue  to 
accord  to  us. 

None  of  your  readers,  makers  of  electrical  material,  is  un- 
aware, I  suppose,  that  Germany  predominates  in  the  export 
of  this  material  to  all  countries.  This  is  the  case  with  regard 
to  Belgium,  thanks  to  low  prices,  in  accordance  moreover  with 
the  quality  of  the  goods,  as  is  well  enough  known,  and  to  a 
system  which  has  been  widely  adopted  for  the  past  fifteen 
years. 

Now,  having  taken  a  firm  resolve  to  banish  this  material 
from  our  country,  how  shall  we  aca>mplish  it,  seeing  that  a 
first  necessity  will  be  to  re-establish  installations  in  many 
industries  at  present  ruined,  to  restore  networks,  and  to  re- 
place gas  undertakings  with  the  latter,  if  the  rival  products 
are  not  known  there  or  are  inadequately  appreciated? 

I  repeat  that  British  aid  will  be  a  great  asvset  towards  vic- 
t<iry,  provided  it  takes  shape  in  good  time  and  with  the 
necessary  energy.  Let  your  industrial  leaders  immediately 
issue  an  appeal  to  the  many  Belgian  electricians  and  manu- 
facturers at  present  in  I^ndon,  in  order  that  in  proportion  as 
Belgium  is  freed  your  products  may  be  brought  within  their 
teach  under  the  most  advantageous  conditions. 

As  much  in  this  relation  as  in  that  which  concerns  the 
system  employed  by  Gerra.nny  for  the  past  1.5  or  20  years,  I 
place  myself  at  the  di.spos.nl  of  your  readers,  to.Bmsothe  the 
way  that  they  would  wish  to  follow. 

.  As  regards  Belgian  patriotism,  I  shall  not  dwell  at  length 
on  this  jxiint;  first,  because,  through  mo<lealy,  I  do  not  wish 
to  magnify  the  wreath  of  glory  won  by  our  people  at  this 
time;  and,  secondly,  because  this  quality  has  been  proved 
ever  sine*  the  commencement  of  the  war. 

Just  .Ts  our  brave  soldiers,  then,  have  been  able  to  hold  in 
check  the  first  fierce  onset  of  the  German  horde,  so  our  com- 
mefcial  world,  conscious  of  its  duty  and  fillfd'with  Rra|itudp, 
will  be  able  to  defeat  the  rapacity  of  the  German  capitalists 
and  show  them,  with  a  gesture  of  defiance,  that  their  fine  but 
deceitful  words  will  in  future  have  to  seek  other  fields. 

I  entrust  you',  Sirs,  with  my  I/ondon  address,  at  the  dis- 
posal of  your  readers,  with  compliment*  and  thanks  in  anti- 
cipation. „       ..  Jos.  Barrea. 

Tjondon,  N.W.     January  23r(i,  1915. 

[Several  letters  are  held  over.— Eds.  Elec.  Rev.] 


NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 

EJL.C.  Inching  Starter. 

The  Electrical  A PPABATUS  Co.,  Ltd.,  of  Vanxhali  Works' 
Sooth  Lambeth  Road,  8.W.,  have  placed  on  the  market  a  heavy 
daty  D.c.  inching  starter,  which  We  illnstrate  in  fig.  1.  It  con- 
sists of  an  automatic  circuit-breaker  (contactor),  interconnected 
with  an  otherwise  plain  rheostat  in  snoh  a  way  that  the  circnit  is 
always  broken  by  the  contactor,  no  matter  how  oareleesly  the 
starter  is  handled. 

There  is  no  hold-on  coil  or  spring  return,  and  by  dispensing  with 
the  latter  it  has  been  possible  to  increase  the  brush  pressure  to 
give  satisfactory  contact  and  to  obtain  finer  resistance  graduation 
with  more  steps. 

The  rheostat  movement  consists  of  a  plain  lever  with  a  snper- 
posed  separate  operating  handle,  the  forward  movement  of  which 


Heavy  Duty  Inchino  Stabtee. 


latter,  relatively  to  the  lever,  makes  a  plunger  contact,  energising 
the  contactor  coil  and  oausine  the  contactor  to  close  the  main 
circuit  to  the  motor. 

If  the  handle  is  released  or  drawn  back,  the  energising  circuit 
to  the  contactor  is  broken  and  the  contactor  opens,  stopping  the 
motor. 

When  all  the  resistance  is  cut  out,  the  handle  can  be  released,  as 
an  alternative  circuit  to  the  contactor  is  provided  in  that  position. 

It  should  be  noted  that  the  contactor  opens  the  circuit  before 
the  rheostat  lever  can  be  moved,  and  that  a  breaking  arc  on  the 
starting  segments  is  impossible. 

The  contactor  can  only  pull  np  when  the  main  lever  is  on  the 
first  contact,  with  all  starting  resistance  in  circuit  :  by  automatic- 
ally cutting  in  economy  resistance  with  the  closing  of  the  con- 
tactor, the  operating  coil  is  only  subjected  to  fall  voltope  for  a 
fraction  of  a  second,  and  cannot  be  burnt  out ;  also  the  Inductive 
spark  is  broken  by  a  properly-designed  switch. 

These  inching  starters  are  made  in  s  zes  from  5  HP.  to  200  n.P., 
and  in  the  open,  totally  enclosed  and  back-of-board  types. 

An  Electrloally-DriTen  Rolling  Mill. 

A  large  firm  of  Birmingham  steel  workers  recently  decided  to 
lay  down  a  new  10-in.  mill  for  rolling  steel  ingots  down  to  varioDS 


Fio«  8.— RotHNO  Mill  ttith  560h.p.  Wittojt  Motox  Dbitk. 

tmall  Mctions,  «nch  as  bicycle  rime,  *c.     In   fig.  2   will  be  aeen  a 
general  view  of  the  rolliBg  mill,  together  with  the  driving  motor. 
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The  mntor  is  rated  at  350  HP,  and  is  of  the  "Witton "'  three-phsee 
indoction  slip-rins  type,  and  is  started  through  a  G.E  C.  dnst-tieht 
liqoid  starter.  Power  for  driving  the  motor,  supplied  by  the  Bir- 
mingham Corooration  at  5,500  volts,  three-phase,  passes  to  a  G  E.G. 
mistake-proof,  boiler-plate  motor-control  panel.  In  addition  to 
the  nsuai  gear  this  panel  contains  a  set  of  choking  coils  to  protect 
the  end  turns  of  the  induction  motor  at  the  instant  of 
switching  on. 

The  drive  from  the  motor  is  by  cotton  ropes  on  to  a  7-ton  fly- 
wheel carried  on  a  shaft  running  in  self -oiling  dust-proof  bearings. 
A  special  feature  of  the  installation  is  that  provision  is  made  f o 


"  Ediswan  "  Half-watt  Lamp  Fittings. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  of 
Ponder's  End,  Middlesex,  have  place  1  on  the  market  two  similar 
half-watt  lamp  fittings,  one  of  which  is  shown  in  fig  6.  These  are 
both  made  in  cast-iron,  and  are  suitable  alike  for  interior  or 
exterior  nse. 
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Fig.  3.— WITTO^■  Motob  with  Staetek  and  Control  Panel. 


the  easy  adjustment  of  every  part  which  can  possibly  require  it 
and  everything  is  done  to  facilitate  the  changing  of  the  rolls  when 
this  is  required.  The  mill  was  built  by  Thos.  terry  &  Sons, 
Ltd.,  of  Bilston,  and  the  whole  of  the  electrical  equipment  was 
supplied  by  the  General  Electric  Co.,  Ltd.,  of  Witton.  The  views 
were  taken  at  a  time  when  the  motor  was  not  housed  in. 


New  Magnetic  Separator. 

The  Rapid  Magnetting  Machine  Co  ,  Ltd.,  of  18,  Crescent' 
Birmingham,  are  introducing  a  new  revolving  disk  magnetic 
separator  (Type  0),  patents  for  which  are  pending,  for  the  separa- 
tion of  feebly-magnetic  ores. 

It  consists  of  a  travelling  feed  belt  passing  succesBively  over  the 
poles  of  two  vertical  magnets.  Two  horizontal  rtvolving  domed 
iron  disks  are  suspended  over  the  belt,  one  somewhat  in  advance  of 
the  iirst  pole  and  the  other  between  the  pole  axes,  as  in  figs.  4  &  5. 
The  rim  of  the  first  disk  is  magnetised  sufficiently  to  attract  iron 
and  highly-magnetic  material  from   the  ore  on  the  belt,  and  the 
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Figs.  4  &  5. — Re\'olvisg  Disk  Magnetic  Separator. 


disk  being  of  sufficiently  large  diameter  to  overhang  the  edges  of 
the  belt,  as  it  revolves  carries  the  ore  beyond  the  magnetic  influ- 
ence, when  it  falls  off  by  gravity  and  is  there  collected. 

A  similar  action  occurs  with  the  second  revolving  disk,  which, 
however,  is  bo  situated  that  an  intense  magnetic  field  is  produced 
in  it*  rim  actually  over  the  poles,  thus  attracting  the  feebly- 
magnetic  material  which  is  deposited  from  the  overhanging 
edge. 

By  the  introduction  of  extra  pole-pieces  in  tandem  with  disks 
of  suitable  construction,  the  number  of  magnetic  products  can  ba 
increased,  and  by  suitable  arrangement  two  distinct  prodncta  can 
be  obtained  from  each  disk. 

The  machine  is  provided  with  a  number  of  adjustments  as 
regard  speeds,  spacings,  magnetic  etrpngth  and  ore  feed,  which 
make  for  greater  effi;iency.  By  setting  the  disks  so  that  the  edges 
are  at  graduated  distances  from  the  ore,  the  magnetic  fleld  can  be 
varied  to  give  four  magnetio  products. 


Fig.  6. — "Ediswan"  Half-watt  Lamp  Fitting. 


In  each  case  there  are  two  sizes,  one  accomodating  standard  100, 
200  or  300-watt  bulbs,  and  the  other  standard  500,  760  or  1,000- 
watt  bulbs. 

A  simple  form  of  adjustment  to  allow  for  varying  length  of 
bulb  is  provided  ;  the  fittings  are  water-proof  and  efficiently  venti- 
lated ;  one  is  provided  with  a  reflector  as  in  fig.  6,  the  other  is 
without  the  reflector. 

Lektrili  Ceiling  Roses. 

The  possibilities  of  the  ceiling  rose  are  admirably  illustrated  in 
a  new  list  issued  by  Messrs.  A.  P.  Lundberg  &  Sons,  of  Pioneer 
Electrical  Works,  477-489,  Liverpool  Road,  N.,  which  is  devoted 


Fig.  7. — " Triplex"  Rose. 


Fig.  8. — "Detachable"  Rose. 


entirely  to  these  accessories.  Six  types  are  shown,  ranging  from 
the  "  Biflax,"  with  two  terminal  plates,  to  the 'iMuitiflex  "  with 
six,  and  plug-oonneotion  patterns.  In  fig.  7  we  illustrate  the  i 
"  Triflax,"  in  which  each  plate  has  a  loop-in  terminal  and  two  I 
screw  and  washer  terminals.  The  shank  of  the  centra  terminal 
provides  the  meane  of  fixing  the  plates  to  the  porcelain  base.  The 
three  plates  provide  for  a  variety  of  usee,  amonget  which  may  b«  I 
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noted  the  oonneotion  of  a  Bwitoh  to  control  the  whole  pendant,  or 
to  give  three  deerrees  of  lightingr  with  three  lamps,  or  a  series- 
parallel-and-cff  switch  to  grive  dim  light  or  full  light  with  two 
lamps,  or  an  earthing  wire. 

Fig.  8  shows  a  device  which  enables  the  pendant  fitting  to  be 
completely    removed    and    replaced     whenever   desired    without 


Fig.  9. — "M.I.P. "  Rose  and  Plug  Connection. 

detaching  any  screwed  connections;  and  fig.  9  combines  the 
advantages  of  a  three-plate  rose  with  a  side  plug  connection  for  a 
small  heater  or  motor,  or  other  purposes — whence  it  is  called  the 
"  Multum-in-Parvo." 

Interlocking  STvitch  Plug. 

Messrs.  Simplex  Conduits,  Ltd.,  of  116,  Charing  Cross  Road, 
W.C.,  have  just  introduced  an  interlocking  switch  plug  mounted  in 
a  c.i.  box  for  use  on  conduit  ins'iallations.  When  the  plug  is 
inserted  in  the  socket  and  the  switch  placed  "  on,"  the  doUey  lies 


/  Fig.  10.— Interlocking  Switch  Plug. 

over  the  extended  fiange  of  the  nlusr,  so  that  the  latter  cannot  be 
withdrawn  without  swit'^hing  rff.  It  is  also  impossible  to  insert 
the  plug  with  the  switch  on.  We  illustrate  in  fig.  10  a  .5  ampere 
flush  pattern  switch  plug,  with  plain  polished  brass  cover. 


A 


Firing  in  the  Dark. 

•  luick-sight  electric  iiishlight  riH?   has  been  invented  by  a 


famous  Australian  explorer.  Tae  flashlight  is  fitted  close  to  the 
muzz'e  of  the  firearm  by  a  simple  diwice,  and  the  battery  is  carried 
in  the  butt.  The  light  throws  a  T-shaped  mark,  which  gives  an 
automatic  aim,  the  bullet  striking  pructioally  at  the  intersection  of 
the  two  lines.  The  device  can  be  fitted  to  any  arm,  and  should  be 
useful  to  the  big  game  shooter  in  the  dark,  or  as  a  protection 
against  thieves  in  the  night.  The  flashlight  can  aleo  b3  used  for 
Bignalling. 


Copper. — Returns  for  the  half-month  are  now  to  hand, 
and  we  see  from  Messrs.  H.  R.  Merton  k  Co.'s  statistical  circular 
that  the  total  European  visible  supply  is  well  maintained.  Quanti- 
ties at  Havre  are  given  as  before  the  war,  and  the  fame  onuree  is 
followed  with  those  at  Hamburg  and  Bremen  (if  any).  As  these 
quantities  remain  fixed  in  the  figures  given,  they  do  not  affect  the 
aspect  of  the  increase  or  deoreasa,  i.e.,  the  increase  of  876  tons 
during  the  fortnight  ending  January  I5th  is  a  true  increase  at 
English  ports,  or  afloat  thereto. 

Dc3tailed  supplies  show  a  large  quantity  from  Spain,  equal  to  a 
month's  supply  previous  to  the  war,  as  might  have  been  expected 
after  three  months  of  short  supplies  from  that  country.  Chile 
shipments  are  well  over  the  average,  Australian,  so  far,  below  it, 
but,  from  the  quantity  afloat,  likely  to  exceed  its  pre-war  average 
on  the  whole  month's  figures.  Total  deliveries  are  higher  than 
half  those  of  Au/ust,  Ootober,  or  November,  but  not  up  to  the  half 
of  laet  month's,     This  may,  of  oouree,  be  ooneiderably  altered  by 

antitles  received  duringr  the  enaulng  fortnight, 


LEGAL. 


TEAMCiR  Accident  Claim. 

A  VERDICT  in  favour  of  pursuer,  with  an  award  of  £150  damages, 
was  given  in  the  Court  of  Session  last  Friday  in  a  ra=e  in  which  a 
woman  sued  the  Corporation  of  Glasgow  for  £250  damages  for 
injaries  she  received  on  one  of  the  Corporation  cars.  Pursuer 
stated  that  she  was  proceeding  along  the  passage  on  top  of  the 
car  when  it  stopped  with  a  violent  jerk.  She  was  thrown  forward 
and  het  head  went  through  a  glass  panel.  She  attributed  fault 
to  defenders  in  re.-pect  that  the  car  was  being  driven  at  an  excessive 
rate  of  speed  and  was  rot  nnd'"r  proper  control.  The  CorpDration 
denied  fault,  and  stated  that  the  driver  brought  the  oar  to  a  stand- 
still in  order  to  avoid  running  over  a  dog.  The  car  was  going  at 
a  moderate  speed,  and,  they  said,  was  under  proper  control. 


A  Sydney  Customs  Duty  Dispute. 

Ix  November,  1913,  RUph  Sadlier  Falkiner  (.trading  as  the 
Fdlkiner  Electric  Co.)  imported  a  motor  train,  consisting  of  an 
engine,  car,  and  10  wa?ons.  A  dispute  arose  between  the 
importer  and  the  Customs  Department  as  to  the  Customs  classifica- 
tion for  revenue  purpo=es.  The  importer  claimed  that  the  duty 
should  be  £673,  while  the  Customs  Depirtment  claimed  £-1.590. 
Falkiner  paid  the  duty  claimed  under  protest,  and  claimed  in  a 
case  heard  before  Mr.  Justice  Hood,  a  refund  of  £.3,917,  the 
difference  between  the  duty  collected  and  that  which  he  held 
should  have  been  paid. 

Me.  Justice  Hood,  in  giving  judgment  at  Melbourne  in  Decem- 
ber, said  plaintiff  was  entitled  to  judgment  for  the  amount  of  duty 
paid  in  excess  (about  which,  he  understood,  the  parties  would 
agree),  and  costs  including  discovery. — Si/dney  Morning  Herald. 


Workmen's  Compensation  Claim. 

At  Wolverhampton  County  Court,  on  Monday,  before  his  Honour 
Judge  Howard  Smith,  and  Dr  H.  L.  Brown  (Wfst  Bromwich), 
who  sat  as  Medical  Assessor,  Hannah  Simcos,  widow,  applied  for 
an  arbitration  under  the  Workmen's  Compensation  Act  on  behalf 
of  herself  and  her  three  children,  the  sole  deppudants  of  her 
husband,  Thomas  Henry  Simcox,  who,  it  was  alleged,  was  killed 
by  an  accident  on  the  Wolverhampton  tramways  during  his 
employment  as  a  motorman  by  the  Corporation.  Applicant 
claimed  £215. 

The  case  for  the  applicant  was  that  at  10  15  p,m.,  on  November 
18tb,  Simcox  was  driving  a  tramoar  from  Wolverhampton,  in  the 
direction  of  Willenhall.  When  near  Hay  ward's  works  the  car  left 
the  rails.  Shortly  afterwards  a  car  from  Willenhall  came  up,  and 
by  means  of  a  cable  power  was  transmitted  to  the  derailed  car. 
While  this  was  in  progress,  Simcox  took  up  his  place  on  the  front 
of  the  car.  One  attempt  was  unsuccfssful,  but  at  the  second  the 
lights  on  the  derailed  car  came  on.  It  was  seen  that  Simcox  had 
assumed  a  stooping  position,  and  when  it  was  realised  that  he  bad 
collapsed,  the  current  was  disconnected.  Simcox  was  moaning, 
and  after  artificial  respiration  had  been  tried  without  success,  he 
was  taken  to  the  General  Hospital,  where  he  was  found  to  be  dead. 
A  post-mortem  examination  was  made,  and  the  conditions  pointed 
to  the  fact  that  the  man  had  been  killed  by  shock. 

Db.  T.  Black,  formerly  house  surgeon  at  the  General  Hospital, 
said  he  made  a  post-mortem  examinaHon.  He  did  not  form  any 
definite  opinion  as  to  the  cause  of  death,  but  it  was  quite  possible 
it  resulted  from  the  efftot  of  an  electric  thock.  He  c^uld  not 
account  for  it  in  any  other  way.  He  discovered  certain  conditions 
which  were  present  in  cases  of  death  from  electric  shock. 

Db.  Bankieb  said  he  attended  Simcnx  from  October  30th  to 
November  Ilth,  the  complaint  being  influenza  and  colic.  There 
was  no  disease  of  the  heart  serious  enough  to  cause  death.  Witness 
was  present  at  the  post- mortem  examination.  The  dark  and 
unclotted  condition  of  the  blood  was  a  condition  which  he  under- 
Bto^d,  pointed  to  elef^tric  shock. 

For  the  defence,  Mk,  Henry  Le.\,  of  the  firm  of  Lea  A:  Sjd,  con- 
sulting engineers,  Birmingham,  was  called.  He  said  that  he  tested 
the  car  after  the  accident,  and  if  the  insulation  bad  not  been  perfect 
it  might  have  caused  shock.  The  ineulatior,  however,  was 
perfect. 

Dr.  Cholmeley,  who  examined  the  bocy,  said  there  was  Euffi- 
cient  disease  of  the  heart  to  cause  death  at  any  moment. 

The  Judge  and  Dr.  Bkown  retired,  and  on  returning  the  former 
said  it  was  really  a  hopeless  case  on  the  applicant's  part.  He  was 
advised  by  the  medical  atseseor,  and  he  agreed  with  him,  that 
Simcox  died  as  the  result  of  the  condition  of  the  heart.  Electric 
shock  might  have  determined  the  cause,  but  Dr.  Brown  agreed 
with  him  that  there  was  no  evidence  to  show  there  was  an  electric 
shock  at  all.     The  verdict  would  be  for  the  respondents,  with  costs. 

Mr.  E.  W.  Cave  barrister,  pointed  out  that  the  Cjrpora'ion  bad 
made  an  offer  which,  in  his  opinion,  would  have  been  handsome. 


Osram  Lamp  Works,  Ltd.  r.  The  Corona  Lamp  Works,  Ltd. 

Is  the  Chancery  Division,  on  Wednesday,   Januiry   27lh,  this  cas 
was  down  for  hearing  before   Mr.   Justice  Warrington 

Mr.  A.  J.  Walter,  K.C,  who,  with  Mr.  Colefax,  K.C.,  Mr.  J. 
Hunter  Gray  and  Mr.  Lunge,  represented  the  plaintiff  company, 
informed  his  Lordship  that  the  action  had  been  fettled.  Judg- 
ment by  consent  would  b>;  taken  with  his  Lordthip's  approval,  the 
plaintiffs  being  granted  an  Injunction  as  asked,  and  the  defecdanta 
having  paid  £1,000  to  oover  damages  and  costs. 

Eis  LOBDSBIF  gav*  jadftmenl  in  Koordanoa  with  th«  tarima  of 
settlement, 
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BUSINESS  NOTES. 


Sinokinir  Concert. — On  Friday.  .January  22nd,  the 
staff  and  foremen  of  the  Edison  vt  Swan  Unitpd  Electric  Ligrht  Co., 
Ltd.,  held  a  Bmoking-  concert  at  the  Staff  Cafe  Bonder's  End.  Mr. 
J.  W.  Elliott  presided,  and  Mr.  J.  S.  Child  oconoied  the  vice-chair. 
Mr.  Sydnpy  Warwick  acted  as  accompanist.  We  understand  that 
Mr.  C.  F.  Warren's  vooal  solos  were  erea'ly  appreciated,  and  that 
the  humorons  sones  of  "  Little  Jack,"  the  firm's  telephone  exchange 
operator,  were  equally  enjoyed. 

Pocket  Lamp  luqniry. — Inquiry  has  been  received 
for  the  names  of  United  Kinprdom  minnfaotnrers  of  cases  and  bulbs 
for  electric  pocket  lamps,  also  for  small  polished  steel  rtfl^ctors. 
Communications  should  be  addressed  to  the  Secretary,  British 
Chamber  of  Commerce,  9.  Rue  des  Pyramides,  Paris  (Ref.  G.W. 
1,116). — Board  of  Trade  Journal. 

Trade  Annonnceinent. — Messrs.  Fyfe,  Wilson  and 

Co.,  of  Glasgow,  have  opened  a  London  office  at  Broad  Sanctuary 
Chambers,  11,  Tothill  Street,  Westminster,  S  W.,  for  the  sale  of 
their  Kelvin  petrol  and  paraffin  engines  and  electric  generating 
sets,  "  Quartowatt "  heatfers,  &o.  Mr.  A.  G.  Tucker,  who  has  been 
with  the  firm  in  Glasgow  for  a  considerable  time,  will  be  in  charge 
of  the  new  office,  and  his  telephone  number  wiU  shortly  be  ''  6921 
Victoria  " 

Liqnidations. — The  Altheat  Co.,  Ltd. — This  company 
is  winding  up  voluntarily,  with  Mr.  A.  Slatter,  62,  Oxford  Street, 
W.,  aa  liquidator.  A  meeting  of  creditors  is  called  for  February  1st. 

The  Universal  Radio  Stxdicate,  Ltd.  —  This  company  is 
winding  up  voluntarily,  with  Mr.  F.  A.  Walrond,  of  38  to  41,  Queen 
Anne's  Chambers,  Westminster,  S.W.,  as  liquidator.  A  meeting  of 
creditors  is  called  for  February  4th. 

The  Uitbshage  Electric  Light  &  Power  Co. — A  meeting 
will  be  held  at  TlA,  Qieen  Victoria  Street,  E.C.,  on  February  22nd, 
to  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  E, 
West. 

The  Electrical  Stores,  of  Nottingham,  write  to  point  out 
that  they  hare  no  connection  with  the  Electrical  Stores,  Ltd.,  of 
Wolverhampton,  which  was  referred  to  in  our  last  issue.  The 
former  concern  is  a  private  partnership,  not  a  limited  company. 

The  Sandwich,  Deal  and  Walmer  Electricitt  Supplt  Co., 
Ltd. — A  meeting  will  be  held  at  aO,  Castle  Street,  Dover,  on  Feb- 
ruary 27th,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  R  Mowll.  • 

British  Prometheus  Co.,  Ltd.,  Salop  Street,  Birmingham. — 
A  Rsceivcr  for  the  debenture-holders  has  been  appointed. 

Book  \otices, — Our  valued  contemporary  La  Revue 
Electrique,  which  published  its  issue  for  October  Ifith,  1914,  on 
January  15th,  states  that  it  hopes  to  be  able  to  appear  reeularly 
henceforth,  and  remarks  on  the  distinct  revival  in  scientific  and 
industrial  activity  that  coincided  with  the  end  of  1914.  The 
contents  consist  of  articles  prepared  for  nse  in  Septembi>r,  and 
include  one  by  M.  J.  Blondin  on  telephotography  and  telephoty,  in 
which  recent  apparatus  are  described.  We  welcome  the  return  of 
the  Rertie  to  more  normal  conditions,  and  confidently  hope  that  its 
career  will  never  again  be  interrupted  from  tueh  a  cause. 

"B.E.A.M.A.  Journal."  Vol.  I,  No.  1.  January,  1915.  London  : 
The  Association.     Price  Is. 

"  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  SXXlV.No.  1.  January,  1915.  New  York  :  The  Institute. 
Price  IS. 

"  Papers  set  in  the  Qialifying  Examinations  for  the  Mechanical 
Sciences  Tripos,  19061913."  Cambridge  University  Press.  Price 
2s.  net. 

'  Annu»ire  pour  I'an  1915  pnblie  par  le  Bureau  des  Longi- 
tudes."    Paris  :  Gauthier-Villars.     Price  1  fr.  50  o. 

"  Graphical  Determination  of  Sags  and  Stresses  for  Overhead 
Line  Constrnctinn. "  By  G.  and  M.  Semenza.  London  :  Hill 
Publishing  Co.     Price  123.  6ti.  net. 

"  P«cce(ii;!i7s  of  the  South  Wales  Institute  of  Eagineers."  Vol. 
XXX,  No  6.     Cardiff  :  The  In-titote.     Price  os. 

"Electricity  in  Gases."  By  J.  S.  To  wnshend.  Oxford ;  Clarendon 
Press.     Price  14s  net. 

"Lockwood's  Builders  and  Contractors'  Price  Book,  1915.'"  By 
F.  T.  W.  Miller.    London  :  Crosby  Lock  wood  &  Sjn.     Price  43. 

German  Cable  .^lanufacturino", — A  fresh  development 

is  in  coutempladon  oy  the  converaiun  iuto  a  joint  stock  company 
of  the  Norddeutsche  Kabelwerk- — an  undertaking  which  was 
formed  by  the  Mix  &  Genest  Telephone  Co.  about  four  years  ago, 
with  a  capital  of  £16,000.  The  share  capital  of  the  reconstituted 
oomoany,  which  bears  practically  the  same  title,  amounte  tc 
£75,fl00,  of  which  the  Municipal  Council  of  Neotolln,  where  a 
new  factory  is  in  course  of  erection,  is  reported  to  have  subscribed 
£15,000.  It  is  proposed  to  extend  the  scope  of  the  company's 
maaufactures,  including  the  production  of  rubber  core  cables,  and 
when  the  factory  is  finithed  it  will  be  possible  to  turn  out  all  the 
manufactures  of  a  modern  cable  works. 

Catalogaes  Wanted   for  India.— Messes.  Greaves, 

Cotton  «  <Jo.,  who  arn  opening  a  branch  of  their  electrical  depart- 
ment in  Karachi,  invite  our  firms  to  send  catalogues  addressed 
to  them  at  Kwachi,  India. 


Patent    Application. — Mr.  L.   Brexnan,  C.B.,   has 

applied  for  restoration  of  Patent  No.  26,034  of  1909,  for  "Improve- 
ments in  means  for  imparting  stability  to  unstable  bodies." 

Bankruptcy  Proceed] n»:s. — W.  Walker  (D.    Smith 

and  Co.),  dealer  in  electric  lamps,  2  and  3,  Bed  Lion  Court,  Fleet 
Street,  E.C. — Last  day  for  proofs  for  dividend  Fetiruary  6tb.  Mr. 
E.  S.  Grey,  Official  Receiver,  trustee,  Bankruptcy  Buildings,  W.C. 

W.  R.  Wedge,  Albion  Place,  Northampton,  lately  carrying  on 
business  as  electrical  engineer  in  the  Arcade,  Northampton. — At 
the  Northampton  Bankruptcy  Court,  on  Tuesday,  the  examination 
was  adjourned  sine  die. 

A.  Whiteley,  electrical  and  mechanical  engineer,  Llandudno. — 
First  meeting.  February  5th,  at  Crypt  Chambers,  Chester.  Public 
examination.  May  4th,  at  Bangor. 

Calendars  and   Diaries. — Messrs.  Hayward-Ttler 

AND  Co.,  Ltd.,  of  99,  Queen  Victoria  Street,  London,  E  C,  have 
sent  us  one  of  their  usual  pocket  diaries  for  1915.  In  addition  to 
daily  diary  space  there  are  some  pages  of  engineering  memoranda 
relating  to  water  supply  matters,  and  illustrated  particnlars  of 
the  firm's  pumping  machinery. 

From  the  Hyatt  roller-bearing  department  of  Messrs.  Bkoom 
AND  Wade,  Ltd.,  High  Wycombe,  Bucks.,  we  have  received  a  scrap 
of  card  illustrating  their  bearings.  When  opened  it  turns  out  to 
contain  a  tiny  calendar  for  1915. 

Messrs.  Toy  &  Winslow,  of  58,  Stockwell  Road,  Brixton,  S.W., 
have  sent  us  a  desk  calendar  with  monthly  slips. 

Cataloffues  and  Lists. — Messrs.  Landis  &  Gte,  Ltd., 

Elgee  Works,  Stonebridge  Park,  Willesden,  N.W. — Leaflet  illus- 
trating and  giving  connection  diagrams  of  double  tariff  meters, 
with  clock  and  hand  control. 

Messrs.  Lact-Hclbert  &  Co.,  Ltd.,  51,  Victoria  Street, 
Westminster, S.W. — Four  new  leaflets  briefly  describing,  illustrating 
and  giving  prices  of  "Boreas"  air  compressors,  electric  air  com- 
pressors, electric  blowers  and  rotary  blowers. 

The  Benjamin  Electric,  Ltd.,  1a,  Rosebery  Avenue,  London 
E.C. — F.)ur  ne,w  sectional  publications  in  attractive  and  serviceable 
form.  No.  500  gives  particulars  and  prices  of  "  Marbella "  opal 
reflectors  of  the  distributine  and  concentrating  types  ;  No.  501 
(24  pp.)  details  numerous  Benjamin  lighting  specialities,  ench  as 
wireless  clusters,  Edison  screw  devices,  lampholders,  &c.  ;  No.  .'i03 
(16  pp.)  is  devoted  to  a  number  of  reflectors  and  fittings  for  shop 
window,  show-case,  and  cornice  lighting  ;  No.  502  is  a  40-page 
pamphlet  entitled  "  Economical  Industrial  Lighting,"  and  it  gives 
full  information  concerning  the  Beujamin  steel  line  of  reflectors 
and  reflector  fittings  designed  for  this  class  of  illumination  service. 
All  of  the  publications  are  fully  illustrated,  and  have  the  prices 
set  out  very  clearly. 

Messes.  Simple.'!  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C. —  16-page  electric  heating  list  containing  illustrations 
and  prices  of  a  range  of  Plexsim  luminous  radiators,  from  one  to  six 
lights.  Murrey's  patent  radiators,  the  Plexsim  electric  heat  pro- 
jector, and  various  designs  of  convectors  operating  upon  the  Sim- 
plex strip  system. 

Messrs.  Crompton  &  Co.,  Ltd.,  Chelmsford — Leaflet  describ- 
ing thf  ir  ■'  D  "  pattern  portable  moving  coil  instruments,  ammeters, 
voltmeters  and  comhint'd  volt-ammeters,  and  giving  prices  of  same. 

Messrs.  Pass  &  Setmode,  Inc.,  Syracuse,  U.S  A. — Price  leaflet 
in  three  languages  giving  particulars  of  "  Shnrlock "  electric 
sockets. 

Messrs.  Thomas  Mitchell  &  Sons,  Ltd.,  Derby  Street,  Bolton. 
— 100-page  catalogue  of  the  stock  of  second-hand  machinery, 
boilers,  engines,  electrical  plant,  &c.,  that  they  have  available. 

Messrs.  Julius  Sax  &  Co  ,  Ltd.,  24a,  High  Street,  New  Ox,ford 
Street,  London,  W.C. — i6-page  catalogue  of  electric  bell  and  light- 
ing accessories,  Holophane  glassware  and  fittings. 

.\orwaj". — The  Tinfos  Electrical  Iron  Works,  which  are 
the  only  exporters  of  electric  pig-iron  in  Norway,  have  lately  had 
a  nnmbtr  of  inquiries  from  abroad  for  the  material,  and,  in  fact, 
for  more  than  the  works  are  able  to  produce.  To  Dani-h  motor 
manufactories  and  foundries  the  company  has  lately  sold  1,700  tone 
of  electric  pig-iron,  and  350  tons  to  other  c  untries.  The  company 
has  also  practically  secured  an  order  for  500  tons  for  Italy. 

Private  Arrauo'ements. — Spagxoletti,  Ltd.,  elec- 
trical engineers,  Golrthawk  Road,  Shepherd's  Bush  — The  crfditorg 
of  the  above  were  called  together  last  week  at  the  offices  of  the 
liquidator,  when  it  was  stated  that  the  meeting  had  been  held  in 
pursuance  of  the  provi-ions  of  the  Companies'  (Consolidation)  Act, 
the  shareholders  having  passed  a  resolution  for  the  voluntary 
liquidation.  The  liquidator  stated  that  the  company  was  regis- 
tered in  August  19ii7,  with  a  capital  of  £20  UOO,  there  being  no 
public  issue.  In  Octotier,  1907,  there  was  a  debenture  to  the  extent 
of  £10.500  issued,  and  a  further  issue  of  £2,000  general  charge, 
including  the  freehold  land  and  buildings  at  Goldhawk  Road. 
Another  debenture  was  issued  in  D.=cember,  1913,  in  favour  of  the 
Lindou  County  and  Westminster  Bmk.  The  real  object  of  the 
company  going  into  voluntary  liquidation  was  to  get  rid  of  the 
present  name  of  Spignoletti  and  reconstruct  the  company.  The 
sale  of  the  whole  of  the  assets  had  been  concluded,  and 
the  business  had  been  taken  over  by  the  Park  Royal 
Engineering  Works,  Ltd.,  who  would  continue  the  business. 
The  trade  liabilities  would  be  paid  in  full  and  the  creditors 
would  probably  each  receive  a  cheque  in  settlement  before 
the  end  of  the  present  month.  No  resolntion  was  passed,  and  the 
voluntary  liquidation  will,  therefore,  remain  in  the  hands  of  the 
present  liquidator. 

{.Co'Htin'ued  on  page  149.) 
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THE   EDISON   &   SWAN    ELECTRIC   LAMP  WORKS. 


Firms  may  come  and  firms  may  go— but  few  of  us  can 
remember  when  the  EdiEon  &  Swan  Co.  came  into  existence, 
for  from  the  earliest  days  of  electric  lighting  the  name  of 
this  firm  has  been 
a  household  word, 
and  none  of  us  is 
likely  to  see  it  go, 
if  we  may  judge  by 
its  present  activity ; 
long  may  it  fiourisb, 
and  worthily  may 
it  continue  to  bear 
testimony  to  the 
splendid  work 
accomplished  by 
the  two  great 
pioneers  whose 
names  it  proudly 
bears  !  Ill  fortune 
has  dogged  the  steps 
of  many  of  the  old 
firms  which  laid  the 
foundations  of  the 
electrical  industry, 
and  not  a  few  of 
them  have  suc- 
cumbed to  the 
assaults  of  competition  or  the  canker  of  internal  dis- 
orders ;  the  "  Ediswan "'  company  itself  has  not  escaped 
the  trials  of  adversity,  but  it  has  survived  all  perils,  and 


Mounting  Cakbon  Fiiaments  foe  ''Ediswan"  Lamp?. 


J.  W.  Swan  and  T.  A.  Edison,  iu  this  country  wer.'^ 
amalgamated,  and  the  manufacture  of  incandescent  electric 
lamps  was  commenced  under  their  joint  patents.  During 
';.,,  the    reign    of    the 

carbon  filament,  the 
•■  Kojal  Ediawan  " 
lamp  acquired  and 
maintained  a  repu- 
tation second  to 
none,  and  the 
firm  established 
branches  in  many 
provincial  towns,  as 
well  as  iu  the  British 
Colonies  and  South 
America.  On  tie 
introduction  of  the 
tungsten  filament, 
a  few  years  ag", 
the  tfirm  took  up 
the  nv'.nufacture  of 
rhe  new  type  of 
lamp,  first  wiih 
the  presstd  or 
squirted  filament, 
and  later  with  the 
drawn-wire  fila- 
ment, and  achieved  ciiualjy  fatisfactory  results.     '_"/,< 

It  is   a  remarkable  fact  that,   in   spite  of  the'higti  effi- 
ciency of  the  tungsten  lamp,   the  demand  for  the   carbon- 


Plashinq  and  Checking  Cakbon  Filaments. 


Exhausting  Tungsten  hijiss. 


now,  with  undiminished  energy  and  renewed  vitality,  it  filament  lamp  has  suffered  but  little  diminution,  and 
appears  to  have  entered  upon  an  era  of  pro.sperity  unsurpas.sed  consequently  on  a  recent  visit  to  the  works  at  Ponder'-s  End, 
in  its  previous  career.  we  found  the  ciirbon  lamp  department  busily  employed,  the 
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Sealing  Drawn- Wire  and  Carbon  Lajii-s. 

The  firm  was  established  ia  18.S;i,  with  a  capital  of  cnr 
million  sterling,  when   the  intere.ts  of  the  two  inventors. 
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output  flora  this  branch  amounting  nearly  to  half  the  total 
output  of  Iviiewan  lamps.      The  (juestion Jias  often  been 
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asted — who  uses  carbon  lamps  nowadays  :-  The  reply  is 
that  wherever  lamp3  are  exposed  to  rough  usage,  shocks,  and 
vibration,  the  carbon  ;amp,  which  can  be  turned  out  at  one- 
quarter  the  co3t  of  the  tungsten  type,  is  still  the  mo:-t 
economical ;  the  filaments  are  able  to  withstand  an  extra- 
ordinary amount  of  hard  knocks,  and  the  cost  of  renewals 
is  comparatively  trifling.  Thus,  carbon  lamps  are  still  em- 
ployed on  warships,  at  collieries,  and  on  some  railways,  and 
for  portable  lanterns  on  ships,  in  workshops,  e'i.c. 

The  processes  involved  in  the  manufacture  of  incandescent 
lamps  are  now  so  familiar  to  our  readers  that  we  need 
not  describe  them 
in  detail.  In  the 
Ed  is  wan  works  we 
siw  great  qu  intities 
of  cellulose  fila- 
ments being 
squirted,  hardened 
and  dried,  passed 
through  dies  to 
render  them  uni- 
form in  diameter, 
and  carbonised : 
bearing  in  mind 
the  length  of  fila- 
ment in  a  lamp,  and 
even  allowing  for  a 
large  percentage  of 
waste,  the  amount 
■of  filament  matei  ial 
prepared  affords 
some  idea  of  the 
enormous  output  of 
the  works.  The 
filaments  are  sorted, 

mouned  and  flashed  in  the  customary  way, 
construction  cf  the  lamps  otherwise  calls  for  no  com- 
ment, but  the  production  of  the  bulbs  is  a  different 
matter,  for  the  Ediswan  works  is  unique  in  that  it  is  pro- 
vided with  a  glass-blowing  department  on  the  premises,  in 
which  the  whole  of  the  bulbs  are  manufactured.  The 
company  is  fortunately  situated  in  this  respect,  as  the  sup- 
plies of  foreign  bulbs  used  in  this  country  were  cut  off  on 
the  outbreak  of  war.  In  addition  to  two  large  glass  furnaces 
which  have  been  in  use  for  many  years,  a  new  and  still  larger 


WiNDixG  AND  Mounting  Metal  Filaments. 


and    the 


the  halves  of  a  mould  which  is  quickly  closed  by  a  boy 
helper,  and  blows  it  out  in  the  mould  whilst  rotating  it,  so 
that  the  joint  of  the  mould  leaves  no  mark  on  the  bulb. 
The  latter  is  withdrawn  in  a  few  seconds,  ready  for  use. 
The  workman  displays  remarkable  skill  and  judgment  in 
taking  exactly  the  right  quantity  of  glass  and  manipulating 
it  so  that  the  thickness  of  the  walls  is  uniform.  The 
largest  bulbs  for  high-c.p.  lamps  are  made  in  a  similar 
manner,  but  the  operation  is  longer  and  more  difficult, 
reqairing  two  heats. 

The  whole  of  the  process  of  glass-making  is  carried  on  in 

the  work=,  from 
the  raw  materials 
— chiefly  sand  and 
red  lead — cf  which 
an  abundant  supply 
is  available ;  the 
output  of  bulbs, 
already  numbering 
s^me  millions  per 
annum,  will  be 
greatly  increased  by 
the  addition  of  the 
new  large  furnace, 
but  we  understand 
that  the  whole  of 
it  will  be  absorbed 
liy  the  Edison  and 
.•^wan  works.  The 
construction  of  the 
glass  furnaces — 
which  somewhat 
resemble  pottery 
kilns  in  shape — and 
the  mode  of  setting 
pots ''  in  which  the  glass  is  melted 
exceptionally  interesting  features  of 
pots,  for  which  a  special  quality  of 
,  are  made  and  set  by  the  expert  staff 
The  pots  as  well  as  the  furnace  have  to 
high    temperature  before  the  setting  takes 


and    heating   the 

and     refined,    are 

the    works  :    the 

fire-clay    is   used, 

of  the  company. 

be  heated  to   a 

place,  and  the  operations  carried  on  under  such  arduous  con 

ditions  make  heavy  demands  upon  the  skill  and  endurance 

of  the  manager  of  the  department  and  his  assistants. 

Eeturning  to   the  limp-making  works,  we  watched  with 


EXTEBIOE   AND   IKTEBIOS   OF   "  HdISWAN    '   GLASS   WORKS. 


one,  with  12  pots,  has  recently  been  budt  and  put  in 
operation ;  the  original  small  furnace  with  which  the 
company  commenced  its  glass-blowing  operations — 
more  than  a  quarter  of  a  century  ago — has  also 
been  brought  into  use  again  after  a  long  period  of 
idleness.  The  process  of  making  a  bulb  is  perhaps  the 
most  interesting  of  all  the  operations  connected  with  lamp- 
making  ;  yet  it  is  exceedingly  simple — to  the  spectator. 
The  workman  dips  an  iron  tube  into  the  pot  of  molten  glass, 
which  we  believe  is  called  "  metal,"  and  withdraws  it  with 
a  glowing  lump  of  plastic  glass  on  the  end  ;  after  blowing 
it  out  a  little,  swinging  and  spinning  it,  he  inserts  it  between 


interest  the  drawing  of  tungsten  wire  through  diamond  dies 

to  the  smallest  siz^s,  and  the  subsequent  processes  of 
shaping,  winding  and  mounting  the  filaments,  which  follow 
the  usual  lines.  Besides  the  ordinary  standard  lamps,  a 
variety  of  special  types  are  manufactured  by  the  company, 
from  the  tiny  lamps  for  telephone  switchboards  to  lamps  of 
the  highest  candle-power.  Various  improvements  have  been 
introduced  by  the  staff,  whose  prolonged  and  unique 
experience  must  be  of  the  greatest  value  to  the  company, 
many  of  the  experts  hiving  been  associated  with  the  firm 
almost  from  the  commencement  of  its  operations.  The 
lamps  are  tested  at  various  stages  of  manufacture,  and  the 
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pbotometer  rooms  are  exceptionally  well  equipped,  the  pen- 
tme  lamp  being  used  as  the  ultimate  standard  of  reference. 

Even  where  the  bulbs  have  been  of  British  manufacture, 
it  has  been  a  common  practice  to  import  the  vitrite  and 
brass  caps ;  this  company,  however,  has  made  itself  inde- 
pendent of  foreign  aid  in  this  respect  also,  by  installing 
machinery  for  the  manufai;ture  of  the  caps,  so  that  every 
part  of  an   Ediswan  lamp   is  entirely  liritish  made.       The 
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THREE-PHASE   PLANT    AT  ASHTON-UNDER- 
LYNE. 


During  the  last  few  years  electricity  supply  has  made  tzreat 
headway  in  the  industrial  and  manufacturing  areas  of  this 
country.  This  is  particularly  true  of  the  Lancashire  cotton 
manufacturing  districts,  in  which  the  demand  for  greater 


Finishing  Depaetmbnt  and  Stock  Room  at  "Ediswan"  VVokks. 


accompanying  illustrations  show  some  of  the  departments  of 
the  lamp  works  ;  but  the  company,  in  addition  to  lamps, 
makes  a  variety  of  instruments,  switchgear,  heating  appa- 
ratus, etc.,  and  its  other  departments  are  working  at  high 
pressure  in  the  execution  of  important  contracts.  Owing 
to  the  needs  of  the  Government,  which  have  absorbed  a 
large  proportion  of  the  company 's  products,  the  effect  of  the  war 
lias  been  not  to  reduce,  but  to  redouble  the  activity  of  the  works. 


facilities  in  the  matter  of  electric  driving  in  mills  and  fac- 
tories has  led  to  a  very  general  adoption  of  three-phase 
generation  and  distribution  on  the  part  of  the  municipal 
electricity  suppliers  in  the  vicinity  of  such  works. 

New  three-phase  power  stations  are  springing  up  and  others 
are  projected,  while  the  same  type  of  plant  is  making  its 
appearance,  even  in  small  areas  where  a  power  load  is  in 
prospect. 


Intebiou  of  Ashtonunuer-Lyne  Coki'oration  Geneiiating  Station.     New  Three-phase  Tubuine  Plant  in  Foregroisd. 


and  every  effort  has  been  and  is  being  put  fortvard  to  cope 
with  the  extraordinary  demand  for  Ediswan  manufactures  ; 
the  buildings  are  being  extended  and  additional  machines  in- 
stalled for  this  purpose.  The  employes  number  about  2,5()ii. 
In  expressing  our  thanks  to  the  directors  for  the  opportunity 
of  visiting  the  works,  and  to  the  staff  for  the  kindly  courtesy 
with  which  we  were  shown  the  various  processes,  we  add  the 
hope  that  th3  present  prosperity  of  the  company  nny  be  main- 
tained not  only  during  the  war,  but  also  into  the  distant  future. 


In  many  of  the  smaller  industrial  centres,  the  domestic 
lighting  load,  under  present  conditions,  offers  little  scope 
for  development,  and  the  acquisition  of  a  power  load  is  the 
best  means  of  placing  the  supply  undertaking  on  a  tirm 
basis,  and  thereby  improving  the  conditions  of  supply  all 
round. 

As  an  example  of  work  carried  out  on  these  lines,  we  may 
refer  to  the  recent  developments  in  connection  with  tie 
Ashton-under-Lyne  Corporation  electricity  undertaking. 


148 


THE    ELECTRICAL    REVIEW,    LVoi.76.  No.  1,940,  januaey  29, 1915. 


In  1010  when  the  question  of  extensions  was  being  con- 
sidered, it  was  decided  to  start  a  three-phase  alternating- 
current  supply,  and  for  this  purpose  a  Willans  exhaust  steam 
turbine  coupled  to  a  400-kw.  Peebles  alternator,  and  a  400- 
KW.  Peebles  motor-alternator  were  installed. 

The  area  up  to 
that  time  had  been 
supplied  on  the 
three  -  wire  direct- 
current  system  and 
the  Willans  turbine 
operates  on  the 
exhaust  steam  from 
three  Browett- 
Lindley  direct- 
current  sets,  and  in 
conjunction  with 
an  Allen  counter- 
current  jet  con- 
denser, with  a 
capacity  of  25,000 
lb.  of  steam  per 
hour.  The  con- 
densing water  is 
passed  through  a 
Blasberg  cooling 
tower  of  125,000 
gallons  per  hour 
capacity. 

The  installation 
of  this  plant  took 
all  the  available 
space  in  the  then 
existing  buildings, 
and,  further  plant 
being  required,  a 
large  extension 
scheme  was  put  in  hand,  and  has  been  in  use  for  some  months. 
■  This  comprised  a  boiler  house  to  hold  five  H-ft.  diameter 
'liancashire  boilers,  with  Goodbrand  economisers  and  a 
chimney  to    deal    with    the   gases   from    ten  boilers ;  the 


Thrle-Phase  H.T.  Control  Boaid,  Ashtonunder-Lyne. 


The  coal  elevating  and  conveying  plant  for  filling  the 
bunkers  was  supplied  by  Jlessrs.  R.  Dempster  &  Sons. 

As  there  is  no  natural  source  of  water  on  the  site,  all  the 
water  for  condensing  and  boiler  feed  purposes  is  pumped 
from  a  borehole,  some  500-600  ft.  deep,  being  subsequently 

treated  in  a  Kenni- 
oott  water  softener 
of  5,000  gallons 
per  hour  capacity,- 
and  passed  to  the 
cooling-tower  plant. 
The  feed  water  is 
drawn  from  the  jet- 
condenser  discharge 
on  its  way  to  the 
co<.iling  towers,  and 
passed  through  a 
feed  heater  —  into 
which  the  pump 
exhausts  are  turned 
— prior  to  passing 
through  the  econo- 
misers. 

Two  G,000-gallon 
Nichols  steam  feed 
pumps  form  part 
of  the  new  ex- 
tension. 

An  addition  was 
also  made  to  the 
engine-room  build- 
ing, in  which  two 
1,500-KW.  B.T.H. 
three-stage  Curtis 
turbines  running  at 
3,000  R.p.M.  on 
steam  at  145 -lb. 
pressure  are  installed,  each  driving  a  three-phase  alternator 
for  supplying  3,;!00-volt,  50-cycle  current  acd  a  direct- 
coupled  IG-KW.  exciter.  The  cooling  air  for  the  alter- 
nators is  passed  through  Balcke  dry  air  filters  in  the 
basement. 

The  condensing  plant  is  installed  in  an  open  well  between 
the  two  turbine  sets,  each  of  which  exhausts  into  an  Allen 
counter-current  jet  condenser,  the  steam-driven  pump  set  in 
connection  with  which  consists  of  a  (55-h.p.  Allen  tandem 
compound  engine  driving  a  centrifugal  extraction  pump  and 
a  geared  two-throw  air  pump. 


TiiRec-Phase  Oil  f:wiTCH  Cibici.es  on  Gallery. 

boilers  are  equipped  with  Sugden  superheaters  and  Triumph 
machine  stokers,  the  hoppers  of  which  are  supplied  with 
coal  by  small  Dennis  elevators  — one  to  each  boiler.  The 
elevators  are  fed  from  a  1,000-ton  coal  bunker  facing 
the  boilers,  and  pass  up  over  the  firing  floor  to  spouts 
leading  to  the  stoker  hoppers,  this  arrangement  being 
similar  to  that  adop'.ed  in  the  original  boiler  plant. 


One  of  Three  Similar  Allen  Conde>sinu  Plants  at 

ASHTON  under  LYNF. 

•  To  economise  space  in  the  engine  room,  the  c(  ndensers. 
have  been  erected  in  the  boiler  house,  into  which  the  main 
exhaust  pipes  are  led. 

The  condenser  bodies  are  cylindrical  in  shape,  of  riveted 
steel,  and  provided  with  internal  perforated  steel  trays  to- 
insure  intimate  mixing  of  the  steam  and  water.  Each 
condenser  is  supplied  with  a  butteitly  valve  jind  .float  for 
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controlling  the  quantity  of  injection  water  and  to  safeguard 
against  flooding  of  the  condenser  and  turbine  should  the 
water  extraction  pump  fail. 

The  air  pumps  are  of  the  single-acting  Allen-Edwards 
type,  speed  150  r.p.m.,  driven  through  a  cast-iron  spur 
wheel  and  paper  pinion  on  the  engine  shaft,  which  runs  at 
500  R.P.M.  The  centrifugal  water  extraction  pumps  are 
arranged  to  deliver  over  the  top  of  cooling  towers. 

These  condensing  plants  are  similar  to  the  earlier  one 
provided  for  the  exhaust  turbine  tet,  and  will  deal  with 
25,000  lb.  steam  per  hour,  giving  a  27i-in.  vacuum  with 
condensing  water  at  80  F.  The  centrifugal  pumps  are 
each  rated  at  115,000  gallons  per  hour,  and  to  meet  the 
further  requirements  of  this  plant  a  Davenport  cooling  tower 
was  installed,  of  similar  size  to  that  previously  mentioned. 

As  an  additional  link  between  the  alternating  and  direct- 
current  plant,  a  500-KW.  Westinghouse  six-phase  rotary 
converter  is  installed,  speed  750  r.p.m.,  together  with  a 
550-KW.  transformer,  the  whole  of  the  three-plia'e  plant 
being  controlled  by  B.T.H.  oil  switchgear  installed  in  a 
recess  on  one  side  of  the  engine  room. 

This  H.T.  switchgear  consists  of  an  operating  board  stand- 
ing slightly  above  engine  room  floor  level,  with  the  oil 
switches,  two  sets  of  bus-bars,  &c.,  in  cubicles  mounted  on 
a  gallery  above.  The  oil  switches  are  designed  to  break 
10,000  Kw.  safely,  and  are  mechanically  operated.  The 
operating  board  of  the  usual  B.T.H.  type  includes  panels 
for  the  three  turbine  sets  and  four  feeders  ;  an  intercon- 
nector  panel  for  the  bus-bars  fitted  with  a  Tirril  regulator  ; 
and  panels  for  the  motor-alternator  and  rotary  converter. 

Our  views  give  a  good  idea  of  the  new  three-phase 
plant,  and  some  indication  of  the  original  engine-room, 
with  a  modern  500kw.  Belliss  direct-current  set  con- 
spicuous in  the  background.  Amongst  the  consumers  on 
three-phase  supply  are  cotton  mills,  rubber  work?,  cake 
factories,  a  colliery,  &c.,  which  are  supplied  both  by  under- 
ground and  overhead  mains,  the  contracts  for  which  have 
been  carried  out  by  the  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  ^lackintosh  Cable  Co. 

At  the  present  time  the  three-phase  load  is  increasing 
rapidly,  as  the  following  figures  indicate  : — 

One  week.  General  Tramway       Three-phase       One  week. 

December.         supply.  supply.  supply.  Total. 

1913  U'AXo  34,850  18,5S7  97,702 

19U  44,698  32,329  83,478  160,505 

As  to  the  effect  of  the  new  plant  on  the  operation  of  the 
station,  it  is  worth  noting  that  the  coal  consumption  per  unit 
delivered  to  the  mains  has  fallen  from  b\  ■-  6  lb.  to  3-70  lb., 
the  latter  figure  representing  a  cost  of  "IDSd.  per  unit 
(with  coal  at  about  10s.  per  ton)  ;  the  generating  costs 
as  a  whole  are  about  'iSd.  per  unit. 

The  full  load  steam  consumption  of  the  new  turbine  sets 
on  test  was  IC'3  lb.  per  unit,  and  erected  on  site  under 
normal  working  conditions  on  two-thirds  load,  including 
steam  range  and  auxiliary  engine  losses,  amounted  to 
18051b.  per  unit. 

The  extensions  as  a  whole,  buildings  and  plant,  have  cost 
some  £37,000,  equivalent  to  £10'1  per  K\\.  of  generating 
plant  instnUed. 

For  the  particulars  and  figures  which  we  quote,  we  are 
indebted  to  Mr.  Neville  Appelbee,  the  electrical  enginter  to 
the  Corpnratinn,  on  whose  advice  the  introduction  of  three- 
phase  supply  has  been  carried  out. 

That  his  anticipations  have  been  amply  realised,  may  be 
gathered  from  the  fact  that  the  growing  dt  mand  on  the 
station  points  to  the  necessity  of  installing  ani'ther  turbine 
get  almost  immediately,  which  will  have  a  larger  output 
than  the  existing  ones,  and  will  take  the  place  of  Eome  of 
the  earlier  reciprocating  plant. 

In  conclusion,  our  thanks  are  due  to  Mr.  Appelbee  for 
BO  readily  assisting  us  in  the  preparation  of  this  short 
article. 


BUSINESS   NOTES. 


Fire. — A  Renter  dispatch   from  Trenton,  New  .Jersey, 

states  that  damage  to  the  tune  of  £200,000  was  done  by  a  fire 
which  broke  ont  on  January  19th  at  the  plant  of  John  A.  R  lebliner, 
Sons  k  Co.  The  company  was  making  insulated  wire  for  telecr raph 
and  teleohone  field  service  and  trace  obaing  for  artillery. 
Incendiariam  ia  suepeoted. 


(Confimied/rum  page  144.) 

Cataloffues    Wanted    in    Spain, — Firms  dealing  in 

electric  railway  material  and  acceesorits  for  tramways,  are  invited 
to  Bend  catalopnes  and  particulars  of  export  prices  to  Mr.  B. 
Abraldes,  Carral  No.  9 — r,  Vig-o,  Spain. 

For  Sale. — Halifax  Corporation  Electricity  Committee 
has  for  disposal  by  tender  one  30  ft.  by  9  ft.  Lancashire  boiler, 
with  sprinkler  stokers  and  superheater.  Particulars  are  given  in 
our  advertisement  pages  to-day. 


LIGHTING  and  POWER  NOTES. 


Aberdeen.  —  Kestricted  Lighting.  —  The  Lighting 

Committee  of  the  T.C.  reports  that  owing  to  the  curtailment  of  the 
public  lighting  there  was  a  saving  of  £968  on  the  electricity 
account  up  to  the  end  of  December.  -  The  total  amount  saved  in 
both  eltctriciiy  and  gas  since  August  last  amounted  to  £3,000. 

Baruet. — Infirmary   Lighting. — The  B.  of  G.  has 

considt-red  the  offer  of  the  North  Metropolitan  Electiii  Power  Co. 
to  supply  energy  in  bulk  to  the  new  infirmary,  at  Id.  per  unit, 
with  an  additional  fixed  charge  of  £50  per  annum,  the  company 
undertaking  to  lay  cabling  in  duplicate,  free  of  cost,  and  has  finally 
decided  to  adhere  to  the  original  intention  to  supply  its  own  tnergy. 
The  question  of  an  agreement  for  an  emergency  supply  of  current 
in  case  of  neoeseity  was  referred  to  a  committee. 

Belleek. — E.L.  Scheme. — The  Fermanagh  C.C.  has 
granted  permission  to  the  Belkek  R.C.  to  erect  the  necessaiy  poles 
for  the  proposed  electric  lighting  of  the  town  ;  the  power  will  be 
supplied  by  the  Belletk  Pottery. 

Blackiiool. — A  temporary  failure  of  the  electric  light 

on  January  20th  was  cauxed  by  the  bursting  of  a  water  main, 
which  had  the  effect  of  flooding  an  electric  light  chamber  mar 
the  central  station.  The  motor  fire  engine  very  speedily  cleared 
away  the  water. 

Boston. — Prov.  Order. — The  R.D.C.,  having  been 
asked  to  consent  to  the  application  of  the  Boston  and  District 
Electric  Supply  Co.  for  a  prov.  order  for  EL.,  has  decided  to  see 
what  is  done  in  the  matter  by  the  Boston  Corporation. 

Bury. — Overhead  Mains. — Application  is  to  be  made 
to  the  B.  of  T.  for  permission  to  erect  an  overhead  electrical  line 
for  the  purpose  of  a  bulk  supply  to  Hey  wood. 

Chapel-eu-le-Fritli.  —  Workhouse  Lighting.  —  The 

6.  of  G.  has  decided  to  obtain  an  estimate  for  an  E.L.  installation 
at  the  workhouse. 

Cliertsey. — The  R.D.C.  has  been  informed  that  the 
B.  of  r.  intends  granting  an  order  to  the  Woking  Electricity  Supply 
Co.  Ltd.,  pprmitting  it  to  supply  electricity  in  bulk  to  the  Ascot  and 
District  Electricity  Supply  Co.  The  Council  has  decided  to  inquire 
from  the  Wokiug  Co.  what  its  proposed  charges  for  current  are. 

f  liipstead. — The  Surrey  Count)  Council  is  advised  by 

the  Parliamentary  Commit'ee  that,  for  its  own  protection,  itfhonld 
have  Clause  14  of  the  Electric  Lighting  (Claut^es')  Act,  1(<99, 
ins-rtei  iu  the  Chipstead  and  District  E.L.  Prov.  Order,  applitd 
for  by  Mr.  G.  AUom. 

Cleetliorpes. — PRorosEi)  Loan. — The  D.C.  has  decided 
to  apffily  to  toe  Public  Works  Loan  Commisfinnnra  for  a  loan  for 
electricity  purposes  as  follows: — Main",  £7,870;  service.",  £965  ; 
cut-outs,  £148  ;  switchboards,  .tj.,  £198  ;  mettis.  £819. 

folwyn  Bay.— Pcrn.ic  Lighting. — The  T.D.C.  has 
decidtd  to  utili-e  high  power  electric  lamps  instead  of  gas  for 
lighting  the  portion  of  Abergele  Road  containing  biisiness 
premises,  and  the  business'  part  of  Old  Colwyn  from  Church 
Walks  to  the  Ship  Hotel. 

ContineutaL — Spain.  —  A    Royal    Order,   under   date 

December  I4tb,  authorises  the  Sociedad  LaRiverena.of  Dutro.  to  ex- 
tend itsdis'ribu'ion  m  twork,  to  include  thu  tnwni  of  Arai.za.  Jumiel 
de  Hi/.an,  La  Aguilera  Vilalba,  and  other  locali'ies  in  the  St^anish 
Priivinite  of  Burgos.  Similar  authorisation  is  acord.d  to  the 
Sncieilad  Anonima  El  Poivenir  to  the  towns  of  (liintaTiilla, 
Sobre-ierra,  Masa  and  Sedano,  in  the  saoce  province,  through  the 
medinni  of  a  substation  to  be  erected. 

The  Si  oiedad  Annnima  Union  Industria  is  the  style  of  a  com- 
pany formed  at  Villaoueva  and  Geltru,  Spain,  for  the  erection 
of  works  for  the  supply  of  gas  and  electricity. 

A  concession  has  bfen  secured  to  supply  electric  light  and  power 
to  the  towns  of  Ctrino,  Mnra.  Sin  Claudio,  Ortiquetra  and  Cedeira, 
in  the  Spanish  Province  of  Coruna. 

Cray  ford. — The  P.O.  has  received  amended  terms  for 
lighting  by  electricity  from  the  West  Kent  Eltctrio  Co.,  which  is 
supplying  houses  on  the  estate  at  Barnes  Cray  with  current.  The 
new  terms  have  been  referred  to  the  Lighting  Committee  for 
oonsideration. 
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CoTentrr. — The  Sub-Committee  of  the  E.L.  Com- 
mittee, hsving-  in«psoted  the  du»t-catchine:  arrangement  installed 
in  connection  with  the  dust  destructor  at  Poplar,  recommends 
that  a  similar  arraneement  bi  installed  in  connection  with 
the  for'hcomine  extensions  at  the  electricity  works. 

Tne  Electricity  Committfe  has  approved  of  the  amended  terms 
for  the  me  of  water  from  the  Coventry  Canal  C).  for  condensing 
pnrpoi^es.  The  payment  bv  the  Carpiration  is  to  be  £325  perannnm 
for  the  present  plant  pins  £20  per  annum  for  each  adiitional 
3,000  Kw.  of  plant  installed.  A  Sub-Committee  was  appointed  to 
consider  as  to  the  terms  npin  which  electricity  could  be  snnplied  to 
the  workmen's  cottages  at  Stoke  in  connection  with  the  Leicester 
Strset  re-housing  scheme. 

Dover. — The  T.C.  has  decided  to  have  the  drainage 
works  lighted  by  electticily. 

Durham.— School  Lighting. — The  C.C.  has  decided 
to  have  the  E.L.  installed  at  the  Cjunty  Industrial  Schools. 

Earlstown  (Laues.).— E.L.  Scheme.— The  D.C.  has 

appointed  Mr.  E.  M  Lacey  consulting  engineer  in  connection  with 
the  electric  lighting  scheme. 

Ediuburffh.  —  Hiring  Clauses.  &c.  — The  T.G.,  by 
20  votes  to  13,  decided  to  delete  clauses  66  and  67  in  the  Corpora- 
tion's prov  order,  which  proposed  to  give  power  to  let  on  hire 
eleotricil  appliances  and  to  open  showrooms  in  the  city  for  this 
puroose. 

Eppiii«r.— The  U.D.C.  has  decided  to  oppose  the  London 
Electricity  Bill. 

Grimsby. — Proposed  Loans. — ^The  T.C.  is  recommended 
to  apply  to  the  L.G.B.  for  fanction  to  borrow  £5,000  for  a  new 
battery,  £4,000  for  miinc,  and  £2,000  for  services. 

India. — The  Ahmedabad  electricity  generating  station 
is  now  almist  completed,  and  it  was  expected  to  commence  the 
supply  this  month. —  Times  of  India. 

Leek. — The   Electricity  Committee  recommends,  as  an 

alternative  to  the  existing  scale,  that  current  for  power  purposes, 
be  oflfered  at  a  piyment  of  £1  178.  6d.  per  quarter  per  KW. of  maxi- 
mum I'emand,  plus  one-third  of  a  13.  per  unit  for  all  current  used. 
The  maximum  price  per  unit  under  this  s  ^ale  not  to  exceed  the  price 
under  the  original  scale  ;  and  that  the  flat  rate  of  2d.  per  unit  for 
heating  and  other  domestic  purposes  (other  than  lighting)  be 
reduced  to  Ijd.  per  unit. 

London.— Woolwich.— On  account  of  restricted  light- 
ing the  eiec-.ricity  department  has  allowed  £180  oflE  the  Corpora- 
tion's lighting  account.  Petitions  are  to  be  lodged  against  the 
two  London  Electric  Supply  Bills.  The  Finance  Committee  has 
considered  a  report  from  the  borough  treasurer  on  the  question  of 
the  accelerated  loan  repayments  in  resppctof  the  loans  outstanding 
on  p'ant  at  Plumstead  electricity  works,  which  under  Sir  John 
Snell's  first  repirt,  in  which  he  proposed  the  closing  down  of  the 
Plumstead  station,  was  to  be  replaced  and  become  obsolete.  The 
borough  treasurer  piints  out  that  Sir  John  Suell  in  his  final  report 
advised  that  the  Plumstead  station  should  not  now  be  shnt  down 
entirely,  bat  continued  in  use  by  the  destructor  steam  only,  and 
to  otherwise  hnld  the  plant  as  for  reserve  purposes.  The  Council 
has  decided  to  a?k  the  L.C  C.  to  accept  the  ordinary  reyayments  on 
the  original  loans  in  respect  of  the  plant  at  Plumstead  works, 
and  to  suspend  the  operation  of  the  deed  entered  into  on  April  7th, 
1913,  for  the  acaeleration  of  repayments  within  the  next  three 
years,  having  regard  to  the  altered  circumstances  in  connection 
with  the  Council's  proposals  in  which  the  plant  at  Plumstead 
works  will  be  kept  in  use. 

Batteesea.— The  Electricity  Committee  recommends  that 
daring  the  tinie  restrictions  on  outside  lighting  are  in  force,  a 
reduction  of  7.5  per  cent,  be  made  in  the  contract  charges  in 
respect  of  hire  and  maintenance.  & 3 ,  of  lamps  installfd  out-ide 
premises,  subject  to  the  condition  that  the  period  of  the  agree- 
ment be  extended  by  the  period  during  which  the  restrictions  are 
in  force. 

The  B.C.  is  recommended  to  present  petitions  against  the 
London  and  Dintrict  Electricity  Supply  Bill  and  the  London 
Electric  Supply  Bill. 

The  L.C.C.,  as  a  result  of  its  inquiry  whether  the  B.C.s  were  in 
favour  of  the  unification  of  electric  supply  in  and  near  London 


\ew  Zealand. — The  Timaru  Borough  Council  has  been 
offered  a  supply  of  power  from  Lake  Coleridge  at  £6  per  h.p.  por 
annum.  It  is  not  stated  whether  this  is  on  the  maximum  installed 
power  or  on  the  average  power  used. — Krw  Zealantl  Sliipping  and 
Coinmp.rcf. 

Plymoutli. — Receipts  and    Estimates. — The   return 

for  the  three  months  ended  December  81  <t  of  the  Prince  Rojk 
section  of  the  Corporation  electricity  undertaking  shows  receipts 
£9,298,  compared  with  £H,518  in  1911;  888  996  unite  were  sold 
as  against  901,813  units  in  the  corresponding  period  of  last  year. 
The  Electricity  Committee  anticipates  an  expenditure  in  the  next 
financial  year  on  public  lighting  in  the  Plymouth  area  of  £7,763, 
Devonport  area  £5,010,  and  Stonehousa  area  £965,  a  total  of 
£13,738.  The  estimates  for  the  electricity  undertaking  were  for 
the  Princes  Rock  section  an  income  of  £32,110,  as  against  £32,750  ; 
and  a  net  profit  of  £2  066,  out  of  which  it  was  proposed  to  spend 
£l,8iJ0  OQ  meters,  mains,  service  transformers,  ic  ,  carrying  £286 
to  the  reserve.  For  the  Ker  Street  section,  the  estimated  income 
was  £23,161,  as  against  £22,599,  and  a  net  balance  of  £1,759.  On 
capital  account  on  the  Ker  Street  section  it  was  decided  to  provide 
an  expenditure  of  £4,500. 

South  Afriea. — The  Durban  Corporation  has  decided 

to  appropriate  a  sum  of  £350  000  from  the  £960,000  loan  for 
public  works,  for  the  extension  of  the  water  supply,  electric  light- 
ing, tramwaji,  telephone  system,  and  other  municipal  enterprises 
— Jioard  of  Trade  Journal. 

Street. — E.L.  Scheme. — A  limited  company  is  to  be 
formed  at  once  for  the  purpose  of  carrying  out  the  electric  lighting 
scheme.  Messrs.  Christy  Bros  are  to  take  over  the  public  lighting 
on  an  agreement  for  10  years  at  £2  per  lamp  per  annum. 

Waltlianistow.— New  Turbine  Plant. — The  Light- 
ing Committee  has  decided  to  enter  into  a  contract  with  the 
Brush  Co.  for  the  supply  of  a  I.-'jOOkw.  Ljungstrom  tur- 
bine, at  £6,996,  the  contractors  to  agree  to  open  out  the  turbine 
for  iof paction  at  the  ead  of  12  months,  it  being  understood  that 
the  turbine  will  not  be  taken  over  if  the  blading  shows  any  appre- 
ciable signs  of  wear,  the  c  intraot  to  farther  provide  that  the  set 
will  be  replaced  by  a  1,500  kw.  disk  and  drum  turbine  in  accord- 
ance with  the  tender  for  that  type  of  plant,  should  the  Ljung- 
strom set  fail  to  comply  with  requirements. 

West  Ham. — Linking-Up  Proposal. —The  electrical 
engineer  has  been  instructed  to  report  on  the  possibility  of  linking- 
up  with  the  Poplar  electricity  undertaking  for  mutual  supply 
purposes. 

Willesdeu. — Owing  to  the  shortage  of  carbons,  the 
Electricity  Committee  proposes  to  convert  aa  many  as  possible  of 
the  existing  arc  lamps  to  metal-filament  lamps.  The  engineer  was 
instructed  to  obtain  quotations  for  insurance  against  loss  by  fire  of 
apparatus  which  had  been  loaned  out  to  consumers.  The  C  mncil 
has  been  recommended  to  petition  against  the  London  Electric 
Supply  Bills.  As  the  C  mncil's  agreement  with  the  North  Metro- 
pilitan  Electric  Power  Supply  Co.  expires  on  March  3l3t,  liU8,  the 
Electricity  Committee  is  of  opinion  that  the  electrical  engineer 
should  be  instrujted  to  report  generally  upon  what  terms  the 
agreement  may  be  renewed  for  a  further  period  of  seven  years,  and 
aUo  alternatively  to  submit  preliminary  plans  and  estimates  for  the 
erection  of  a  new  generating  station,  either  on  the  site  acquired  by 
the  Couacil  for  the  purpose,  or  any  other  suitable  sitie. 

Worhsop.  — The  Traders'  Association  has  forwarded  to 
the  U  D.C.  a  resolution  of  protest  agiiast  the  suggestion  of  the 
Lighting  Committee  to  embark  upjn  municipal  trading,  on  the 
ground  that  it  would  be  detrimental  to  the  interests  of  the  indi- 
vidual traders  of  the  town.  The,  mat'er  has  reference  to  the 
decision  of  the  Council  to  support  the  B  U  of  the  I.M.E.i. 

Yorkshire   Electric    Power    Bill.— The   Birkenshaw 

Council  his  decided  to  recommend  the  West  R  ding  C,C.  to  safe- 
guard the  interests  of  the  local  authority  by  reserving  to  it  the 
right  at  any  time  to  supply  power  in  ttie  district  :  the  BlngUy 
Council  h'ks  decided  to  lodge  a  petition  against  the  Bill  in  respect 
of  Eist  Morton,  and  the  Brighouse  Corporation  has  resolved  to 
oppose  the  Bill. 


and  the  terms  on  which  they  would   be  prepared   to  endorse  the  TDAHIUf  AV    <kM<l     DAII  IMAV     hinTPC 

Councils  scheme,  finds  four  Councils  opposed,  10  asking  for  post-  I  KAIVIWAT     9110     nAILW  A  T     NU  I  Cd. 

nnnpmcinf    <inA  fUnl-  ft—.,  «« —  ;_j,£_*t- if._ 


ponement,  and  that  five  gave  indefinite  replies. 

SouTHWAEK.— The  B.C.  has  been  recommended,  in  order  to 
obtain  a  locus  standi,  to  oppose  the  two  London  Electric  Supply 

Hackney,— The  Pmance  Committee  recommends  the  B  C.  to 
accept  the  cffer  of  the  L,C.C.  to  advance  £10  000  on  account  of  the 
loan  applied  for  in  respect  of  expenditure  on  mains,  and  that  appli- 
cation be  made  to  the  L  C.C.  for  sanction  in  writing  to  the  borrow- 
ing of  the  sum  of  £22,652,  being  the  balance  of  the  amount 
sanctioned. 

Mashani.— E.ii.  Scheme.— The  U.D.C.  has  concluded 

an  agreement  wirh  the  promoters  of  a  scheme  for  supplying  the 
district  with  the  electric  liiht. 

Xantwich.  — Puov.  Order.— The  Crewe  Corporation  has 

asked  the  R.O.C.  for  its  oonse.it  to  the  granting  of  an  order  by  the 
ts.  of . I  auihori  lag  the  Corpora-ion  to  enpply  Wistaston  Manor 
and  other  places  in  the  township  with  eleotricity,  which  would 
also  be  available  for  street  lighting 


Aberdeen. — P.A.Y.E.  Cars.  — Some  time  ago,  residents 
in  Mannofield  and  di»trict  petitioned  the  T.C.  urging  the  discon- 
tinuance of  the  P.A.Y  E.  cirs,  but  the  Corporation  Tramways 
Committee  recommended  that  as  the  new  plan  had  only  been  in 
operation  for  a  few  months  no  action  be  taken.  The  matter  is 
not  ended,  however,  as  the  Town  C  lunoil  is  to  receive  a  deputa- 
tion at  its  next  meeting,  and  notice  of  motion  has  been  given  that 
the  system  be  abolished  on  all  Corporation  cars. 

Ar<>'entina. — The  Buenos  Aires  City  Council  has  con- 
ceded to  the  Anglo-Argentine  Tramway  Co.  a  period  of  one  year 
in  which  to  commence  the  work  on  the  subterranean  line  from 
Retire  to  Constitucion  ;  this  period  to  commence  when  peace  has 
been  oflJoially  stipulated  between  the  various  nations.  The  pro- 
rogue is  granted  under  the  express  condition  that  the  oon«truc- 
tion  of  the  line  will  terminate  within  a  period  of  two  yeare  after 
commencement,  failing  which  the  fines  provided  for  in  the  oon- 
oessioQ  will  be  applied. — Review  of  River  Plate, 
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Blackpool. — Parcels  Ststem.  —  The  Corporation  is 
introdaoine  a  tramway  parcels  Byntem,  to  come  into  force  on 
February  8th.  It  was  hoped  the  Bystem  would  extend  to  all  the 
Fylde  tramways,  bnt  as  arrangement«  have  not  been  made  with 
the  Fleetwood  Co.  the  service  will  only  apply  to  Blackpool  Cjr- 
poration  and  Lytham  and  St.  Anne's  tramways. 

Coutiiieiltal.  —  Italy.  —  By  a  supp'ementary  agree- 
ment, the  company  which  secured  the  conoes'ion  in  December, 
1910,  to  construct  the  steam  railway  from  Umbertide  to  Todi  and 
Terni,  has  been  empowered  to  substitute  electric  for  steam  traction. 
The  company  proposes  to  adopt  the  singrle-phase  system  at 
1,000  volts  and  25  periods.  The  estimated  cost  of  the  installation 
is  21,220,000  lire.  The  Government  contributes  a  subsidy  of  9,600 
lire  per  km.  for  50  years. 

Spain. — Application  has  recently  been  made  to  the  Spanish 
Government  for  a  concession  for  the  constiuition  and  working  of 
an  electric  tramway  between  Madrid  and  the  Eworial,  which  is 
largely  visited  by  tourists  during  the  summer  season. 

Croydon. — The  B.C.  has  sanctioned  tramway  improve- 
ments at  an  estimated  cost  of  £2,957 — a  new  loop  each  for  the 
Addiscombe  and  Norwood  routes,  and  the  provision  of  an  auxiliary 
feeder  for  the  latter. 

Dewsbury. — Tramway   E.xtensions. — The   ratepayers 

have  approved  the  clauses  in  the  Corporation's  Parliamentary 
Bill  relative  to  the  spending  of  £8,190  for  the  purpose  of  proposed 
tramway  extensions  ;  £7, .535  for  the  purchase  of  land  and  the  pro- 
vision of  a  depo';  for  tramcars  and  omnibuses,  and  £200  for  the 
electrical  equipment  of  the  tramway. 

Ellaiid.— TRAJ[^^•AY    Extensions. —  The   U.D.C.    has 

decided  to  support  the  Halifax  Corporation's  proposed  Tramway 
Bill,  so  far  as  it  relates  to  the  extensions  to  Elland. 

Halifax.  —  Proposed    Tramway    Extensions.  —  The 

statutory  meeting  of  rateoayers  held  to  consider  the  Corporation 
Bill  sanctioned  the  extensions  to  Elland  (£22,921)  and  Stainland 
(£15463'),  bnt  rejected  the  proposed  extensions  to  Ripponden 
(£20,293),  Approval  was  also  given  to  the  suggestion  to  double 
the  track  from  Stump  Cross  to  Shelf  (£10,349),  which  would 
enable  through  cars  to  be  run  between  Halifax  and  Bradford. 

Iludderstleld.  —  Nine    Months'    Working.  —  The 

receipts  of  the  Corporation  tramways  for  the  nine  months  ended 
December  3l8t  last  amounted  to  £96,654,  as  against  £88,235  for 
the  corresponding  period  of  the  previous  year.  The  total  working 
expenditure  has  been  £52  303,  compared  with  £48,957,  and  the 
gross  surplus  is  £44,351,  compared  with  £39,278.  Interest  on 
capital,  redemption  of  debt,  &o.,  absorb  £19,378,  and  after  pro- 
vision has  been  made  for  depreciation  at  3  per  cent.,  there  is  a  net 
surplus  of  £13,912,  compare!  with  £9,995.  The  reserve  or  renewals 
account  stands  at  £20,079,  compared  with  a  balance  brought 
forward  of  £30,973. 

The  Finance  Committee  is  to  be  asked  to  sanction  the  provision 
of  £60,000  for  capital  expenditure  on  the  Elland  and  Marsden 
tramway  extensions. 

London, — L.C.C. — The  Highways  Committee  recom- 
mends the  entering  into  an  arrangement  with  the  London  Electric 
Supply  Corpora*  ion  for  a  further  supply  of  p->wer  up  to  3,500  KW. 
to  the  tramways,  at  £3  a  KW.  a  year,  plus  '4d.  per  unit,  for  a  period 
of  at  least  six  months.  If  after  six  months  the  power  is  required 
as  stand-by,  the  charge  will  be  £2  a  KW.  a  year.  The  costs  of 
cables,  ducts,  &).,  for  coupling  up  to  the  Djptford  station  will  be 
some  £6,850. 

PlyinoHtli. — Proposed  Loan. — The  Tramways  Com- 
mittee has  recommended  theT.C.  to  apply  to  the  B.  of  T.  for  a  loan 
of  £5,000  for  the  provision  of  six  additional  tramway  cars. 

Kliondda. — Tramway  Extension.  —  The    estimated 

expenditure  to  ba  incurred  by  the  U.DC,  in  connection  with  the 
construction  of  new  tramways  and  extensions,  as  proposed  in  the 
Cjuncil's  Bill,  is  £25,567  and  £2,400  for  equipment. 

Rotliei'liani.— Proposed   Tramway   Expenditure. — 

In  the  proposed  Parliamentary  Bill  provision  is  made  for  an  ex- 
penditure of  £9,108  for  motor-omnibus  services  outside  the  borough, 
and  £55,789  for  the  construction  of  over  5J  miles  of  tramways  to 
Maltby. 

SOutliend-on-Sea. — The  Corporation  has  deferred  f-Dn- 
sideration  of  tenders  received  for  the  supply  of  three  motor-'bus 
chassis  pending  the  result  of  inquiries  into  the  use  of  eleotrioall.v- 
propelled  vehicles. 

U.S.A. — According  to  the  Electrical  World,  the  offioial 
statement  attributes  the  recent  fire  in  the  tunnel  of  the 
loterborongh  Rapid  Transit  Co,,  New  York  City,  on  .Tanuary  6th, 
to  a  short  circuit  on  certain  feeder  cables  in  manholes  on  either 
side  of  the  subway  in  Fifty-third  Street.  Practically  all  the  cables 
were  short-circuited  and  destroyed,  creating  consid-rable  gan  and 
smoke  from  the  insuUtion  ;  at  the  same  time  owing  to  the  tripping 
of  the  circuit-breakers,  power  was  out  off  the  third  rail  and  the 
trains  were  stopped.  As  our  readers  are  aware,  many  people  were 
held  up  in  standing  trains,  several  hundred  being  overcome  by  the 
fumes  from  the  burning  insulation  and  removed  through  m«nholei 
and  gratings  in  the  street.  Moreover,  200  people  were  injured  in 
the  panic  whioh  ooourred,  one  fatality  beinir  reported. 


The  trouble  occurred  at  about  8  a.m.,  and  by  4  p  m.  the  syitem 
was  repaired  sufficiently  to  operate  local  trains,  and  normal  serric* 
was  restored  early  next  morning. 

Electric  Vehicle  Savings. — As  the  result  of  the  experience 
of  Messrs.  Murshall  Field  &  Co.,  of  Ciicago,  with  a  fl=et  of  more 
than  200  electric  trucks  and  vans,  Mr.  Stanley  Field  states  that 
with  electric  trucks  operating  at  a  cost  of  8S  a  day,  the  firm  are 
able  to  perform  delivery  service  which  cost  ?13  a  day  with  petrol 
truck'. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Canada. — The  new  automatic  telephone  exchange  at 
Medicine  Hat  (Alberta)  is  now  in  operation.  The  exchange 
equipment  is  designed  for  2,000  subscribers,  while  the  outside  cable 
construction  provides  for  3,000.  In  the  new  building  twice  as 
many  subscribers  can  be  accommodated. 

Censorship  of  Telegrams. — In  the  course  of  a  letter 

from  the  Secretary  of  State,  Mr.  B^yan,  to  Mr.  Stone,  Chairman  of 
the  Senate  Foreign  Rslations  Committee,  de'endiog  the  neutrality 
of  the  Unit'd  Slates  in  the  European  War,  the  Secretary  states 
that  "  the  reason  that  wireless  messages  and  cable  messages  require 
different  treatment  by  a  neutral  Government  is  as  follows  : — Com- 
munications by  wireless  cannot  be  interrupted  by  a  belligerent. 
With  a  submarine  cable  it  is  otherwise.  The  poesibili'y  of  cutting 
a  cable  exists,  an!  if  a  belligerent  possess  s  naval  superiority  a 
cable  is  cut,  as  was  the  German  cable  near  the  Azires  by  one  of 
Germany's  enemies,  and  as  was  the  British  cable  near  Fanning 
Island  by  a  German  naval  force.  Since  a  cable  is  subject  to  a 
hostile  attack,  the  responsibility  falls  upon  a  belligerent  and  not 
upon  a  neutral  to  prevent  cable  communication. 

"  A  more  important  reason,  however,  at  least  from  the  point  of 
view  of  a  neutral  Government,  is  that  messages  sent  out  from  a 
wireless  station  in  neutral  territory  may  be  received  by  belligerent 
warships  on  the  high  seas.  If  thess  mcssagep,  whether  plain  or  in 
cipher,  direct  movements  of  warships  or  convey  to  them  informa- 
tion as  to  the  location  of  an  enemy's  public  or  private  vessels,  the 
neutral  territory  becomes  a  base  of  naval  operations,  to  permit 
which  would  be  essentially  unneutral.  As  a  wireless  message  can 
be  received  by  all  stations  and  vessels  within  a  given  radius,  every 
message  in  cipher,  whatever  its  intended  destination,  must  be  cen- 
sored. Otherwise  military  information  may  be  sent  to  warships 
off  the  coast  of  a  neutral  country.  It  is  manifest  that  a  sub- 
marine cable  is  incapable  of  becoming  a  means  of  direst  communi- 
cation with  a  warship  on  the  high  seas  ;  hence  its  use  cannot  as  a 
rule  make  a  neutral  territory  a  base  for  the  direction  of  naval 
operations." — Times. 

XoFMay. — The  plant  for  the  Stavanger  trans-Atlantic 
wireless  station,  which  had  been  ordered  in  England,  was  ready  a 
long  time  ago  at  the  manufacturer's  works,  but  when  the  war 
broke  out  the  shipment  of  it  was  prohibited.  The  Norwegian 
Government  has,  however,  succeeded  in  getting  the  embargo 
removed,  and  recently  there  arrived  in  Norway  142  cases  of 
miterials,  including  the  receiving  appiratus  for  the  main  station 
at  Miirland,  and  the  bulk  of  the  ni  ichinery  for  the  same  as  well  as 
for  the  sub-station.  The  buildings  at  both  places  are  nearly  com- 
pleted, and  the  work  of  installing  the  machinery  will  be  commenced 
at  once. 

In  the  vicinity  of  Christiania  a  large  wireless  station  is  also 
going  to  be  erected  for  the  purpose  of  communicating  with 
Sweden,  D.'nmark  and  Raesia.  In  the  next  Budget  the  Govern- 
ment will  ask  the  Storthing  for  a  sum  of  £5,555  for  this  station 
as  a  beginning. 

Teleiiraphic  Interrnptions. — The  groat  snowstorm  of 

Friday  Ust  broujht  down  telegraph  «nd  telephone  wires  in  all 
directions,  and  caused  serious  interruptions  throughout  the  Home 
Counties.  The  trunk  telephone  wires  were  particularly  affected. 
Most  of  the  damage  was  repaired  daring  the  week-end.  Many 
overhead  telephone  wires  were  brought  down  in  London  by  the 
damp  clinging  snow,  and  in  some  ca^es  roof  standards  were  dif- 
placed.  Further  damage  took  plac«  on  the  following  days,  owing 
to  falls  of  snow  from  roofs  on  telephone  wires. 

■•  Wireless  "  Wire. — It  is  reported  that  the  Germans 
have  seizad  £2,000  worth  of  copper  from  the  Belgian  Govern- 
ment's wireless  installations  in  Brussels. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


.4ustralia. — Brisbane. — March  10th.  llotor-generator, 
power  board.  .^:o.,  for  Po8tmast«r-Oeneral.  See  "  Official  Notice* " 
January  ISih. 

Aylesbury.— February  6th.  U.D.C.  Supply  of  electric 
motorg  to  ooniameri  (hir«-pnr«h»M  afrr«*m«Bt).  Sm  "OOclal 
Notloei  "  January  22Dd 
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Bl.iokbnrn. —  February  13th.  Corporation.  Twelve 
months'  fupply  of  stores,  iaoludio^  a  number  of  electrioal  items, 
for  thp  E'ectricity  Committee.     See  "  Official  Notices  "  to-day. 

Bitlfon.  —  February  11th.  Corporation.  Low-tension 
Bub-station  switcherear,  for  the  Eleotrioity  Department.  See 
"Official  Notices"  January  8th. 

Bristol, — February  11th.      Twelve  months'   supply  of 

Carbons,  joint,  junction  and  fnse  bnxes.  wattmptprs,  amnerehour 
meters,  boiler  caatines,  globes,  &3.     See  "  Official  Notices"  to-day. 

Cardiff. — February  22nd.  Installation.  750  points,  at 
New  Technical  Institute,  Cathay's  Park,  for  the  City  Council. 
See  "  Official  Notices  "  January  22Qd. 

;  Colchester.  —  February     6th.      Corporation.      Twelve 

months'  supply  of  stores,  including  lighting  fitting-s,  car  equip- 
ment, overhpad  equipment,  cable.  &o.  See  "Official  Notices" 
January  22nd. 

Darliiiartoii. — February  2nd.    Corporation.    Alternative 

t«Qder8  for  2  OOiVkw.  and  3,000  KW.  turbo-alternators  ;  separate 
tenders  for  condensing  plant.   See  "Official  Notices"  January  15th. 

Dover. — Tram-rails,  for  the  T.C.  Deputy  Borough 
Stirveyor. 

Dundee. — February  1st.   Corporation.    Supply  of  15-ton 

overhead  travelling  crane  for  Walton  electric  snb-station.  Specifi- 
oatiou  from  Mr.  H.  Richardson,  Engineer,  Electricity  Department. 

IlalJfa.T. — February  15th.  Corporation.  Twelve  months' 
supply  of  stores,  including  lighting  fittings  and  elpctrical  acces- 
sories, cables,  telephone  wire,  meters,  i;^.  See  "Official  Notices" 
Jaoaarv  22nd. 

Ilelsh.Vi — The   Parochial   Committee,    having    heard   a 

report  on  the  elec*)rifijation  of  the  water  and  spwige  stations  is 
obtaining  tenders  for  the  work  from  two  local  firms — the  B  I.  and 
Helsby  Cables,  Ltd.,  and  the  Mersey  Power  Co. 

'  Honir  Koiisr.— February  3rd.  No.  5,  steel  structural 
work;  No.  6,  c  al-handling  plant.  Speci  Scat  ions,  &c.,  £1  each 
(returnable)  from  Messrs.  Preece,  Cardew  .t  Snell. 

'Leeds, — February  20th.     Corporation.    Twelve  mouths' 

supply  of  stores,  inoluiing  cable,  mains  bores  and  fittings,  j  anting 
and  insulating  material,  electric  lamps,  fittings,  &o.,  for  Electric 
Lighting  Department.     See  "  Official  Notices"  January  22nd. 

London. — Bkrmondsey. — February  5th.  B.C.  Twelve 
months'  supply  of  carbons  and  brushes,  cable  and  jointing 
material,  stoneware  conduits,  meters,  demand  indicators,  main 
fnses,  oils,  meter  boards,  street  frames,  covers  and  joint-boxes.  See 
"Official  Notices"  January  22ad. 

L.C.C — February  10th.  Installation  (184  wiring  points,  246 
lighting  point*)  at  Sciwfell  Street  Elementary  School,  Hackney. 
See  "  Official  Notices"  to-day. 

The  L  C.C.  is  recommended  to  invite  tenders  for  the  supply  of 
tramway  fittings,  equipment,  &o.,  for  1915-16,  and  for  a  ventilating 
fan,  for  the  Streatham  sub-station. 

St.  Pancras.— February  15th.  B.C.  Arc  lamp  carbons,  for  the 
Electricity  D-partment.     See  "  Official  Notices"  to-day. 

St.  Makvlvboxe.— February  17th.  Stores,  including  meter- 
biirds,  cvoing-i,  ko  ,  cables,  bnx  compound  and  insula'ing  miaterials, 
&o.,  for  Electricity  Department.     See  "Official  Notices"  today. 

"Hancliester, — February    3rd.      Education    Committee. 

Complete  electro  light  and  bell  installation  at  the  Alice  Briggs 
Hjm»,  Heaton  Mersey.  Specificati  m,  &:f.,  21s.  (returnable),  from 
the  Education  Offices,  Deansgate,  Minche-ter. 

(a)  Electrically  -  operated  eltvafor;  (A)  electricilly  -  operated 
Bcrtei.ing  plant  in  c  mneotion  with  Divyhulrae  Sewage  W.irks 
pxtensions.  Sp=cifirations  (£3  33.  each)  from  Mr.  0.  J.  Wilkinson, 
Engineer,  196,  Deansgate,  Manchester. 

Februarv  .ich.  LP.  piping  and  valves  at  Stuart  Street  Station. 
Mr.  F.  E  Hughes,  Secretary,  Electricity  D'partmput,  Town  Hall. 

February  16'h.  Corporatior.  12  months'  snpnly  of  stores  for 
the  Tramway  D^partmeut.     See  "Official  Notices  '  to  day. 

Xeweastle-imder-Lynie, — February    5th.     Three-wire 

single,  L.T.  paper,  lead-covered  cable,  s-rmoured  feeder  and  dis- 
tribptor  mains,  for  the  Electricity  Department.  See  "  Official 
Notices"  January  22nd. 

Portsmouth.  —  February  3rd.  Corporation.  Twelve 
mq^ttio' sup.ily  iif  stoneware  pipes,  castings,  street  work,  &e  .  for 
the  Elfot-icity  Department.  Forms  of  tender  from  the  Ekij  ric  y 
Station,  Gun  Wharf  Road. 

Redditch.— U.D.C.     Two  turbo-alternators,  each  1,000 

KW.,  with  condensirs.  cooling  tower,  &c.  ;  two  synchronous  m-itor- 
alternators  of  300  KW.  and  150  rw.  respectively.  See  "  Official 
Notices  "  January  8th. 

Rochdale,— February  1st.  The  Electricity  Committee 
invit  s  tenders  for  sub-station  buildings  and  snh-stition  switch- 
board at  the  new  sub-station,  Castleton,  near  R  ichdale.  Specifica- 
tiona,  k'x  (two  guineas,  returnable),  from  Mr.  C.  C.  Aitohison, 
enginPf  r  and  manager. 

Rotherhaui,  —  February  22nd.  Corporation.  Two 
water-tube  boilers,  automatic  mechanical  stokers,  econoraisers, 
Bupeihpaters,  foundations,  steel  chimneys,  steam  valves,  steam 
pipes,  induced-draught  plants,  and  all  auxiliaries.  See  "Official 
Notices    to-day. 


Si>ain. — Februaiy  5th.  The  Spanish  Post  and  Tele- 
graph Authorities  in  Madrid  are  inviting  tenders  for  the  concession 
for  the  working  of  the  telephone  system  in  the  town  of  Vails 
(Province  of  Tarragona)  duting  a  period  of  twenty  years. 

AVoodstook. — February  4th.  Generating  plant,  switch- 
board, battery,  wiring,  lamps  and  fittings  (120  pDints),  for  the 
Union  Workhouse.     See  "  Official  Notices"  January  15th. 


CLOSED. 

Coventry. — The  Corporation  has  placed  an  order  with 
Messrs.  Edward  Bennis  &  Co.,  Ltd.,  of  Little  Hulton,  for  the 
following  :  — 

Comp'ete  oORl  and  aph  handling  and  storage  plant,  consisting  of  wharf 
conveyor,  cross  convey.ir,  oistributiiig  c  mveyor,  ash  gathering  con- 
veyor, as^-di^charging  conv-yor,  and  all  structural  supports  and 
accessories;  also  the  wh(jle  of  tlie  stpelwo'k  Co  tained  in  the  boi'er 
house,  overh^'ad  bunkers,  boiler  house  roof,  economizer  floor  and 
bniler-hou-e  tl 'Or.  The  order  als>  includes  eight  "Bennis"  patent 
chain  grate  st  kers,  each  7  It.  wide  by  13  ft.  6  in.  centres,  to  be  fitted  to 
eight  B.  i  \V.  boilers. 

Ha.sliu!!:den. — The  Corporation  has  placed  the  contract 
for  the  electric  light  and  pnwer  installation  in  the  new  Central 
Council  Schools  with  Mr.  A.  M.  Cramp,  of  Haslingden. 

Ileekniondwike. — The  U.D.C.  has  accepted  the  tender 
of  Mes-rs  Gjodbrand  &  Co.,  at  £260  (less  £20  allowed  for  old 
tubes),  for  a  new  economiser  at  the  power  station. 

Ilel-Sby. — The    Parochial  Committee   has   accepted   the 

tender  of  the   Mersey  Power  Co.  (£36)  for  provision   of  a  signal 
wire  from  the  reservoir  to  the  pumping  station. 

Leieester. — The  T.C.  has  been  recommended  to  seal  a 

contract  with  Messrs.  F.  Webb  i:  Son  for  installing  electric  light, 
fittings  and  bells  in  the  new  sanatorium  buildings,  at  £433. 

London.  —  L.C.C. — The  Education  Committee  reports 
having  accepted  the  following  tenders  for  electric  lighting  : — 

The  victoria  ScHool,  Himmersraith,  £270  ;  Senior  Street  Scho-'l,  Paflding- 
tnn.  £3".S  ;  Woolmore  Street  School,  Poplar,  £210  ;  Star  Lane,  Palham, 
f  285.— Daries  &  Goldman. 

The  Stores  and  Contracts  Committee  reports  the  receipt  of  the 
nndermentioned  tenders  fr  r  the  provision  of  an  electric  lift 
(including  guides  and  gear)  for  passengers  and  light  goods  at  the 
stores  premises  in  Clr^rkenwell  Close  : — 

Titan  Lift  Co..  Ltd £450 

fmith.  Major  it  Stevens.  Ltd 450 

Diito       Alt.  t  nder  (not  according  to  specification)  ..  422 

Easton  L  ft  Co..  L'd.  463 

Ditto  Alternative  tenders,  £113,  £415,  and  up  to  523 

Spagnoletti,  Ltd 463 

■  Wayg  od-Otis,  Ltd 475 

Dito  Alternative  tender 455 

A'd  >us  *  Campbell,  Ltd 495 

Midway's  Bafety  Lift  Co 602 

The  chief  engineer's  estimate  was  £38.").  The  lowest  tender  in 
accordance  with  the  specification  was  that  of  the  Easton  Lift  Co., 
Ltd.,  of  £443. 

The  C  rmmittee  reports  having  accepted  another  tender  of  the 
same  firm  (£44.'5),  as  that  tender  embodies  certain  different 
arrangements  which  are  desirable.  Permi-'si'in  has  bef^n  given  to 
the  company  to  eublet — (1) 'o  iheGenfral  Electric  Co.,  Ltd..  the 
supply  of  the  mo'or,  and  (2)  to  Messrs  Litch  k  Batchelor  the 
supply  of  the  steel  rope?. 

The  Committee  hat  given  instructions  for  10,000  tons  of  coal  to 
bs  obtained  frn>n  Me-srs.  Wm.  Cory  k  Sons,  L'.d.,  as  a  reserve 
supply  for  the  Greenwich  generating  station. 

The  following  tenders  wera  accepted  by  the  Stores  and 
Contracts  Cjmmittee  during  tue  three  months  ended  December 
3l8t,  1914  :— 

For  electric  insulating  material  (Schedule  N.'.  15)  : 

L.  Andrew  &  C^.— Items  1.  7  and  8. 

British  Flec.rtcal  &  Manufviu.  ing  Cn.— Item  5. 

Brit  sh  WestinghoU'C  E  CL-tric  -v  Maaufac'.uriDg  Co.,  L'd.- Item  11. 

G.  Hatt  rs  ev  &    ons  Ltd. — Item  L'i. 

I.R.,  G  P  &  T.-  egr«ph  Works  Co  ,  Ltd.— Item  '2. 

G.  MacLe  Ian  &  Co.— I  em  3. 

A.  T.  rr>  &  i;o.— Item  10. 

J.  Thouipaun. — item  9. 

Electric  cables,  wlr^  s  and  flrixihle  cords  (Schedule  No.  16)  : 

British  Insulated  &  Hel>by  f"ab'es,  Ltd.— Items  1  nnd  5.  .    -  ■ 

Hoopet's  Telegraph  it  I.K.  Works,  Ltd.— Items  2,  3,  4,  (a)  and  (»)  6,  7  and  8. 

E'fctrie  lamp    (Schedule  N<.  17)  : 
Bri  i-h  Thomson-Houston  Co.,  Ltd.— Items  1  to  7  (carbon-fllameot  lamps). 
Cryspl'-o,  Ltd.— It  ms  8  to  27  (metallic-filament  lamps  with  filaments  not 
of  "  drawn  "  wire). 

The  following  contracts  have  been  continued  during  the  three 
months  ended  December  31st,  from  January  Ist,  191.5,  to  December 
Slst,  1915  : — For  bitumen,  pitch  and  green  oil,  for  the  Tramways 
Department  (Schedule  No.  47)  : 

E.  Catchpole  &  Sons.— Item  3. 
Porbr-8,  AtibOLt  &  Lenna  d,  Lrd. — Item  2. 
Grindlav  &  Co.,  Lid.— Items  2  and  3. 
■W.  H.  Keys,  Ltd.— Item  1. 
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Batterse.\. — The  B  C.  E'eotricitv  Committee  recommenda  that 
the  tender  of  the  Edison  &  Swan  U.E.L.  Co.,  Ltd..  oe  a-cepted  for 
two  adiiitioaal  punela  to  the  snritchboard  at  the  electricity  genera- 
tine  station,  at  £151. 

Hackney — The  B.C.  Electricity  Committee  reports  that,  as  a 
result  of  an  inquiry  by  the  Hjrough  Electrical  Engineer  of  the 
various  contractors  in  connpction  with  mains  materials,  as  to 
whether  they  would  be  prepared  to  renew  the  existingr  contracts 
for  a  further  period  of  three  years  without  an  advance  in  price, 
the  British  Insulated  &  Helsby  Cables,  Ltd.,  is  prepared  to 
extend  the  current  contract  for  cables  and  boxes  for  three  years  at 
the  exi-tinp  prices,  in  connection  with  the  contract  for  cables  ; 
the  prices  are  subj^'ct  to  a  sliding  scale  covering  market  quota- 
tions in  the  cist  of  copper  and  lead.  The  Committee  recommends 
that  this  offer  should  be  accepted.  In  regard  to  the  other  contracts  : 
Messrs.  W.  Lucy  &  Co..  Ltd  ,  for  box^s  ;  Leeds  Fireclay  Co.,  Ltd., 
for  troughing  ;  Messrs.  J.  Jjberns  &  Co.,  for  blue  cover  tiles  ;  these 
firms  are  not  prepared  to  renew  the  contracts  at  current  prices. 
The  C  inmittee  therefore  reaommends  that  such  boxfs  as  cannot  be 
supplied  under  the  contract  from  the  British  Insulated  &  Helsby 
Cable-i,  Ltd..  and  troughing  and  blue  cover  til<=s,  as  may  be  required, 
be  bought  from  time  to  time  without  a  special  contract 

SonTHWABK — The  E.L.  Coraroi'^tee  proposcH  to  purchase  two 
5H.P.  motors  from  Mr.  H.  J.  Hjwkins  at  a  cost  of  £25  each. 

Readin*^.  —  The  Borougrh  Education  Committee  has 
accepted  the  tender  of  Messrs.  H.  W.  Ocx  &  G'< ,  of  London,  for  an 
X-ray  apparatus,  worked  from  the  210-volt  DC.  mains,  at  £136. 

Tedding'ton, — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  J.  B  M<rr  c!i:  C  <.  for  the  electric  light  plant  at  the  sewage 
works,  at  £545  or  £556,  according  to  the  type  of  oil  engine 
selected  by  the  Engineer. 

WalthaiHstOAV. — The  Lighting  Committee  has  accepted 
the  teuder  of  Messrs.  Hobdell,  Way  &  Co.,  at  £25,  for  repairing  the 
boiler  lagging  at  the  electricity  works. 

West  Ham. — The  Town  Council  has  been  recommended 

to  extend  th«  contract  with  Messrs.  Manr  field  for  supplies  of 
stoneware  ducts  required  for  one  or  two  years,  provided  the 
Electrical  Engineer  can  effect  this  at  the  same  price. 

Wre.\liain. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  E.  O  VVa'ker  &  Co.  for  electric  light  wiring  and  fittings  at 
the  new  Scattered  Homes  for  Children,  at  £27  15s. 

York. — The  Tramways  Committee  recommends  accept- 
ance of  the  tender  of  Messrs  James  Russell  &  Co.,  Ltd.,  for  the 
supply  of  poles  required  in  connection  with  the  overhead  wnrk  for 
the  Hull  Road  extensinn,  at  the  snm  of  £5:18  ;  and  that  of  Messrs. 
Tramways  Supplies.  Ltd.,  for  the  rtmainder  of  the  material 
required  in  the  work,  at  £556.  Additional  cars  are  required  for 
the  Hall  R)ad  route,  and  the  tramway  minager  has  been 
instructed  to  obtain  alternative  tenders  for  the  supply  of  six 
eingle  or  six  double-deck  cars. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.- Fridny,  Janusry  S9th.  At  8  p.ni.  At 
39.  Vicf.ona  -itrpet.  Uebate  on  "  Londou'd  Future  Electricity  Supply," 
opened  by  Mr.  P.  C.  Batstone. 

iSbeffield  and  District  Branchi.—FrHay,  January  29ih.  At  8  p.m. 
At  Culierh  Uall,  BDi-ffleid.     Ordina  y  Meet  Dg. 

(Midland Section).— Biturday,  January  SOtb.    Bocial  Eveniog. 

Institution   of    Electrical    Engineers    IBIrmlngbam    Local    Section).— 

Frid-iy,    Janutry   2dih.      At    7  ao   p.m.      At    Umversity,    Kdmuud    Htreet. 
Liecture  on  **  KelviolB  Work  on  Gyrosiatic^,"  by  Priil   A.  (iray,  F.H.S. 

(Students'  Meeting).— Wedn'-sHay,  February  ,1  d.  At  7,:iO  p.m.  At 
Victoria  liimbaukmuat,  VV.C.  Paper  on  *'  High  KxpiosivtB,"  by  Mr,  H, 
Williams. 

North-East  Coast   Institution  of  Engineers  and  Shipbuilders.— Friday, 

January  29. Q.       At   1  iHJ   p  m.       At   ilQlboc    Uall,    Nuwcabtle.       Ordinary 
Meeting. 

(Graduates'  Section^— Saturday,  January  .SOth.  At  7.15  p.m.  At 
Bolbeo  Hall.  Paper  on  "  Home  Notes  on  Bhip  RosiHcance,"  by  Mr.  A.  P. 
Patte'8u:i. 

Association  of  Mining  Electrical  Engineers  (Lancashire,  Cheshire  and 
North  Staffordsbire  Branch). -Saiuiay,  Jai.unr.,  aotn.  Ai  i;  lij  p  m. 
At  li'O^iveiMr  rt  jlel  KeHUSiiate,  M*ii<'h*j8ter.  1*. tsideiuial  Address  by 
Mr.  B.   Shaw,  and  i>\P''r   on    "  PreveuLion    of    Kleotnoal    AooldentB    la 

Minen,"  by  Mr.  T.  J.  Nelson. 

Boyal  Society  of  Arts.— Monday,  Febmary  1st.  At  8p.m.  At  J.hn  Htreet, 
Adelptii,  vS'.C  t- tutor  I^icture  (111),  on  "Oils,  tneir  Production  and 
Man'ifarttire,"  by  Dr.  F.  Mollwo  Perkin. 

Wednefiday.  February  Hrd  At  tl  p  m.  "  Imperial  ladustrUl  Develop- 
ment after  the  War,"  by  Mr.  O.  C.  Be*le. 

Society  of  Engineers. —Mondav.  February  1st.    At  7.(10rm.    A'  Institution 

of     L-jiect' i.^nl     K  igineeri,    Victoria    Umbaukm:]iit,    W.J.       X^reaidenttal 
Address  by  Mr.  Norman  ticorgie. 

Institute  of  Marine  Engineers —Tuesday,  February  and.  At  8  p.m.  At 
Tow  r  Hill,  Mmories,  iJi.C  Paper  on  "  Small  tjorow  Propallora,"  by  Mr. 
D.  H.  Jackson. 

Ronlgen  Society.— Tuesday,  February  ^nd.  At  8.15  p.m.  At  Middlesex 
Hospital,  W,  Pare-  on  "  Vle-sii  em  nt  of  the  Uadiatlon  fiom  the 
C  oli  -ue  an  i  oiher  X-Ray  Tubi'S  in  CLini  -ai  Us  ■,"  by  Dr.  ti.  Hus^. 

Greenock  Electrical  Society.— Thursday,  F.  brua-v  4th.  At  7  45  pm.  At 
21,    vve.t   Siuwart    Street.      Papec   on   **lUumiaation,"    by   Mr.    F.  B. 

Humpbriss. 

Royal  Institution  of  Great  Britain.— F  iday,  February  £ili  At  0  pm. 
At  Alhemiil"  Htreut,  \V.  Paper  on  ''Bcienoo  and  Induatxial  Prubieais/' 
by  Prof.  A.  \V.  C  ossley,  F.R.8. 

M  jn  lay,  Februiry'ut.     At  5  p  m.     Qcuoral  melting. 


NOTES. 


Cable  Manufacturin":  at  Perivale  :    Correction.— _ 

In  one  of  our  "  War  Items  "  of  Jinuary  15  ;h  we  gave  a  summary  of 
some  remarks  made  by  the  S  irveyor  to  the  Greenford  District 
Council,  respecting  the  firm,  of  Geipel  &  C).,  who  are  constructing' 
cable  manufacturing  worki  at  Perivale.  We  reported  him  as  faying 
that  "  the  head  of  the  original  firm  was  naturalised  in  1848,"  but 
we  are  informed  that  what  he  actually  did  state  was  "  that  a 
Mr.  Geipel  hid  been  naturalised  in  1848,  but  that  he  did  not  know 
if  he  was  the  father  of  the  senior  membi-r  of  the  firm,"  adding  that 
"  all  the  members  of  the  firm  were  British  born,  and  that  there 
was  not  any  Girman  capital  in  it."  Incase  the  report  should" 
have  misled  any  of  our  readers  we  wish  to  remiud  them  of  the 
letter  issued  by  the  firm  in  Septf  mber  last,  when  so  many  houses 
were  clearing  away  misunderstandings  as  to  their  constiiution,  in 
which  it  was  pointed  out  that  the  principal  of  the  firm  was  British 
born  and  bred,  and  that  its  capit»l  and  employes  were  entirely 
British  also.  Those  who  know  Mr.  W.  Geipel,  as  we  have  done, 
personally  for  the  pist  20  years,  will  recognise  that  the  1818 
naturalisation  reference  could  not  relate  to  him  seeing  that  he  la 
well  on  the  right  side  of  the  age  that  such  a  date  would  give 
him. 

IiistitntJoi)  aud  Lecture  .\otes.  —  Institution    of 

Electiicul  hllgiiieers.— Oil  December  ItJth,  the  inaucural  meet- 
ing of  ttie  HuMi  Kong  Local  SKcriON  was  held  in  the  R  A. 
T.ieatre,  Victuria  Barracks,  Hong-Kong.  The  meeting  was  of  a 
semi-public  character,  and  engineers  from  the  various  works  and 
companies  in  the  vicinity  were  invited,  in  addition  to  members  of 
the  lustitution.  Membtrn  also  had  the  privilege  of  bringing  their 
lady  friends.  Hio  Excellency  the  Governor  and  Lady  May  and  a 
party  of  friends  attended,  accompanied  by  theG  neral  Officer  Com- 
manding the  Forces,  and  also  the  Commander  of  the  Fieet. 

Col.  Bdker-Brown,  MI. E.G.,  offi  er  in  command  of  the  Royal 
Engineers,  read  an  interesting  uaper  entitled,  "  S  ime  M  litary  Utea 
of  E'ectrioity  "  Owing  to  the  mixed  a^semhly,  ihe  author  did  not 
treat  the  snbjaat  so  mnch  as  a  technical  mitter,  but  more  in  a 
de.'criptive  manner  maintaining  the  interest  of  the  non-technical 
with  amusing  rfferences  to  the  various  ditS  unities  encountered  in 
the  field,  camp  and  barra.ks.  It  was  if  great  interest  to  the 
technical  people  present  to  hear  that  the  army  can  lay  some  2J 
miles  of  telephone  line  on  light  poles  within  an  hour,  also  that  the 
wire  usually  cc-nsists  of  strands  of  sttel  as  well  as  copper,  to 
enable  it  to  withstand  the  rough  handling  during  field  operations. 
The  beautifully  "  flat"  had  curveand  consequently  high  load  factor 
of  the  military  generating  stations  was  the  subject  of  enrioas 
comment  by  the  central  station  engineers  present. 

At  the  conclusion  of  the  paper,  Mr.  W.  L  Carter,  M.I.E.E ,  chair- 
min  of  the  Local  Section,  proposed  a  vote  of  thanks  to  the  author, 
to  which  Col.  Baker-Brown  suitably  responded. 

Ttie  following  memtiers  of  the  I.E  E.  were  present : — 

Mr.  W  L.  Career  (chairman),  cDief  etgiueer.  Telephone  Co, 
H  mt-K'ii  g. 

C  il.  Baker-Brown  (vice-chairman)  Officer  Commanding  R  E. 

Prufesnora  A.  Warren  (hon.  sec)  auO  C.  A.  M.  Saiith,  Houu-King 
tlniver-iy.  Mes-rs.  E.  T.  Willi  ims,  chief  engineer,  X  iVal  Yard, 
Hong  K.ng;  R.  F  Long,  G.  R.  Archdea-nn  and  C.  H  X.  M. 
Himiliori  Cbina  Light  aud  Power  Co.,  Kjwloon  ;  and  F.  J. 
Geliion,  W.  C.  Jack  &  Co.,  Ltd.,  Hong-Kong. 

The  chairman  was  to  give  his  address  during  the  course  of  this 
month  ;  Prof.  C.  A.  M.  S  jiith  is  also  to  give  a  paper,  and  the  session 
will  be  concluded  with  a  paper  by  Mr.  C.  H.  N.  M.  Hamilton  on 
"  Methods  of  Harmonic  Analysis." 

At  the  meeting  of  the  Manchester  Local  Section  on  Tuesday 
last  a  piper  was  read  by  Mr  T.  D.  Robertson  on  "Electric  Steel- 
making  Furnaces."  and  was  followed  by  a  dircui-eioo. 

Salford  Technical  anu  Engineering  Association.— The 
Syllubus  for  liilo  of  this  Assouiatiuu  includea  the  lollowiDK 
items  : — 

February  I3th.— "  How  Plants  Protect  Themfelvcs.  "  by  Mr.  J.  E.  McOoctld. 

March  (I'.h. — "The  Birengib  of  Iron  CastinKH,"  by  Mr.  K.  L>.  Rhead. 

April  Hrd. — "  Lifting  Machines,"  by  Mr.  D.  hilty. 

May  0th.— Vi-it  (iresley  Iron  W.>rks. 

June  i'.itb.    Visit  Htuart  Htrrei  Powor  Statioi,  Manebetter. 

Jnly  lOih.— Vi-u  Uarion  Hall  Bamue  Works,  I^itricroft. 

AugustSlht  —  Vi-i^.  Messrs.  I'illiiiigton.Tilc  and  l>.jttery  Co  ,  t'lifton  Junction, 

fioptember  4lh.     "  ball  and  Kuller  Betrines,''  by  Mr.  A.  U.  Hinale. 

October  2(id.     "The  Wonders  of  C  al,"  by  Mr.  Q.  R.  Kew. 

November  Gth. — Menibeis'  Shnrt  Papers. 

December   4th.  —  Visit   dalford   Cjrpo/ati.'n    Cleansing    and    Flaffmakinf 

D.-p^riment. 
December  27tb.— Annual  Social. 

Wireless  Society  ol  London. — Mr.  A.  A.  Cinipbell  Sntuton, 
who  delivered  his  presidential  address  on  Tuesday,  gave  an  intertill- 
ing series  of  experiments  illustrating  how  the  discovery  of 
''  wirelees  "  was  led  up  to. 

Electric  Laiiips  in  Mines. —Tlie  value  of  the  miner's 

electric  lamp  wuh  exemplified  in  an  explosion  at  the  Minnie 
Pit,  Halmerend,  S'.atf,  rdohire,  recentlv,  which  resulted  in  the 
death  of  nine  men  aud  iiijury  to  18  others.  The  sucrivors 
were  iu  total  darkm  as.  in  a  fuul  atmosphere,  until  an  eUctriu  lamp 
was  fiiund  which  enabled  them  to  reach  a  place  of  safety. 

A  dii-pute  has  arisen  m  the  South  Wales  coalfield,  one  of  the 
points  at  issue  being  the  introduction  of  safety  lamps  into  naked 
light  collieries  without  the  customary  exti a  payment  ;  the  Owners 
cantend  that  the  improvement  in  oil  and  electrio  safety  lam,is  has 
removed  the  disadvantage  of  illuminating  power,  upon  which 
increased  payment  was  baud,  > 
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Appointnieiits  Vacant.— Shift  engineer  for  a.c.  work 

(30s.),  lor  Ntalh  U.D.C.  ;  overhead  lineman  (35'0.  for  Kirkcaldy 
tramways  department ;  tempiriry  clerk  (30-.).  for  Swiudon  elec- 
tricity and  tramways  department  ;  ehifc  engineer  (26?.),  for  Hey- 
wood  Corp  ration  nl-ctriiiity  works  :  .-hars-e  enpineer,  durine  the  war 
(37s.),  and  switchboard  attendant,  permanent  (27s.),  for  Wakefield 
electricity  department  ;  junior  assistant  electrical  engineers  (ISs.), 
for  Xewcastle-npon-Tyne  Electric  Supply  Co.  Particulars  are  griven 
in  our  advertisement  pages. 

Tlie    Electric    Vehicle  Coinmittee.— A   meeting  was 

held  on  January  8tb.  when  the  secretary  submitted  a  report  as  to 
the  issue  of  the  first  number  of  Tlie  Electric  Vehicle,  which  was 
considered  satisfactory.  He  also  submitted  a  return  as  to  the  sales 
of  the  Publicity  Mail  Cards,  which  showed  that  only  a  com- 
paratively small  quintity  of  these  had  been  ordered  so  far. 

The  Committee  decided  to  circularise  the  varions  undertakings 
to  fi'id  out  how  many  standard  charging  signs  would  be  required. 
80  that  it  might  make  arrangements  for  their  production  by  one 
manufacturer. 

An  in'imation  was  received  from  the  Torgsten  Limp  Associa- 
tion stating  that  they  had  appointed  a  Subcommittee  to  go  into 
the  proposed  standardisation  of  glow  lamps  with  the  Electric 
Vehicle  Committee,  and  it  was  decided  to  invite  this  Sub-Com- 
mittee to  meet  the  Technical  Sub-Committee  of  the  E.Y.C.  at  its 
next  meeting. 

The  Committee  had  before  it  the  sizjs  of  wheel  rims  for  solid 
tires  standardised  by  the  Engineering  Standards  Committee  at  the 
instance  of  the  S  iciety  of  Motor  Manufacturers  and  Traders,  and 
decided  to  recommend  purchasers  of  electric  vehicles  to  insist 
npin  having  these  standard  rims  fitted.  The  question  of  charging 
equipments  is  being  further  gone  ioto. 

Tne  next  meeting  is  fixed  for  the  5th  proximo. 

Fatalities. — At  Lye,  on  .January  20th,  an  inquest  was 

held  on  the  body  of  Ernest  A.  Bristow,  15,  of  Pedmore  Road,  Lye, 
who  was  killed  on  the  16'.h  inst.  The  lad  was  employed  in  the 
enamelling  department  of  Messrs.  Weson  Bros.,  Ltd.  Arnold 
Biker,  ironplate  worker,  said  the  boy  was  helping  him  to  put  a 
new  piece  of  piping  on  a  stove  which  warmed  one  of  the  ronms. 
The  pips  was  supported  by  a  piece  of  wire  from  a  beam  along 
which  ran  an  electric  cable,  and  was  also  attached  to  some  pieces 
of  sheet-iron  which  had  been  fastened  up,  and  which  were  fonnd  to 
be  alive  with  electricity.  They  had  put  the  pipe  where  they 
wanted  it,  and  just  as  they  were  going  to  loose  it  there  was  a  flish 
and  a  shock,  witness  going  one  way  and  Bristow  the  other. 
B  istow  cried  'Oh!"  several  times,  and  groaned.  Artificial 
respiration  was  tried  without  success. 

Tersh  Shearer,  foreman  of  the  enamelling  department,  said  that 
a200-volt  current  was  passing  through  the  electric  wire.  They 
had  had  the  cables  tested,  but  could  not  yet  find  any  leakage.  Dr. 
Hardwick  said  there  was  no  doubt  the  electric  shock  was  the 
cau-e  of  death.  The  jury  retnrntd  a  verdict  of  "Accidental 
Death." 

An  inquest  was  held  at  Hednesford  on  January  2lBt  into  the 
death  of  Joshua  Thomas,  55,  who  had  been  employed  by  the  West 
Cinnock  Colliery  Co.,  at  Hednisford.  Oa  January  19. h,  a  6-in. 
nail  was  found  driven  into  an  electric  cable  on  the  main  engine 
road  of  the  pit,  near  where  his  body  was  found.  Dr.  A.  Girdner 
said  thit  when  he  was  called  to  the  colliery  Thomas  was  dead. 
Tnere  were  burns  on  his  right  hand  and  forearm,  and  an  abrasion 
on  the  right  side  of  his  face,  probably  caused  by  falling.  Witness 
attributed  death  to  Cirdiac  failure,  due  to  electric  shock.  Percy 
Hooper,  a  nipper,  faid  he  saw  Thomas  go  to  the  cable,  but  did  not 
notice  him  do  anything,  as  he  had  his  back  towards  him.  A  moment 
later  Thomas  fell  groaning.  Witness  then  noticed  a  long  wire 
nail  sticking  in  the  cable.  It  was  driven  in  about  Jin.  Other 
evidence  showed  that  the  nail  had  not  been  seen  in  the  cable  j  re- 
vionsly.  It  was  examined  on  the  morning  of  the  accident  because 
a  complaint  had  been  made  of  a  shortage  of  current.  Henry 
Holcroft,  chief  electrician  at  the  colliery,  said  the  cable  was  alive 
all  day  and  all  night.  Thomas  would  receive  a  330-volt  shock. 
The  normal  full  voltage  of  the  cable  was  650  volts.  Witness 
fetched  the  nail  out  of  the  cable.  The  shape  of  the  hole  in  the 
cable  indicated  that  the  nail  had  not  been  driven  in,  but  worked 
up  and  down  by  hand  and  forced  in.  The  Coroner  remarked  that 
the  deeper  they  went  into  the  matter  the  more  it  appeared  that 
Thomas  must  have  put  the  nail  in  the  cable  himself.  Nobody  but 
an  ignoramus,  or  a  lunatic,  would  have  done  such  a  thing.  The 
verdict  of  the  jury  was  that  "Death  was  due  to  misadventure 
through  coming  into  contact  with  the  nail  in  the  cable,  but  that 
there  was  not  sufBoient  evidence  to  show  how  it  came  to  be  there." 
Mr.  J.  T.  Arthurs,  electrician  at  Messrs.  Starkey,  Knight  and 
Ford's  Brewery,  at  Tiverton,  was  killed  on  Tuesday  last  week.  His 
coat  was  caught  by  a  revolving  shaft  while  he  was  oiling  it,  and 
he  was  drawn  up  between  the  girders,  with  the  result  that  his  arms 
were  pulled  from  the  shoulders. 

lletropolitau    Association    of    Electric    Tramway 

Managers. — A  meeting  of  this  Association  was  held  on  Friday, 
15th  in^t.,  at  the  Municipal  and  County  Club,  Whitehall,  S.W., 
when  the  following  were  present :—  Messrs.  Ullmann  (EiSt  Ham), 
chairman;  S  hofield  (Leyton),  vice-chairman:  Coveney  (Erith), 
Harvey  (llfnrd),  Uoff-t  (West  Ham),  Goodyer  (Croydon),  hon. 
secretary  ;  Mason  (South  M'^tropolitan),  Mackionon  (London 
United),  Hammond  (Metropolitan  Electric),  and  C.  Mittelhaosen. 
Messrs.  Murray  (Walthamstow)  and  Stokes  (Bexley  Heath)  were 
nnable  to  attend.  Mr.  A.  Coveney,  foimerly  engineer  and  tram- 
way manager  at  Eritb.  was  entertained  to  dinner,  on  his  resigna- 
tion is  a  member  of  the  Association. 


Electricity    Committees    and    foal    Supplies.— A 

trade  correspondent  sajs  Urge  consumers  of  coal  and  particularly 
those  in  control  of  electricity  and  gasmaking  plant  are  becoming 
alarmed  by  the  shortage  in  the  snpply  cf  coal.  With  a  view  to 
securing  relief  in  this  direction  the  Manchester  and  Salford  Cor- 
poratiois  are  convening  a  conference  of  vai-ious  municipal  authori- 
ties, to  pass  a  resolution  requesting  the  Government  to  eu-ipend  the 
operation  of  the  Coalmines  Regulation  Act,  1908.  and  thus  enable 
colliers  to  work  more  than  eight  hours  a  day.  The  conference  will 
be  held  in  Manchester.  Similar  resolutions  have  been  adopted  in 
Glasgow. 

Freemasonry. — The   second    regular    meeting   of    the 

Kelvin  Lodge,  No.  3,736,  was  held  on  Friday,  January  22nd,  at 
Mark  Mason's  Hall,  where,  in  spite  of  the  inclement  weather,  a 
goodly  number  of  brethren  supported  the  Worshipful  Master  W. 
Bro.  Delebecque,  both  in  the  lodge  and  at  the  festive  board.  The 
next  regular  meeting  will  be  held  on  Friday,  March  26th,  at 
5  p.m.,  at  Mark  Mason's  Hall. 

Educational  \ote.  —  Xorth-East  Coast  Isstitu- 
TioN  OF  E.NGiXEEBS  AND  SaiPBriLDEBP. — A  Siholarship  will  be 
offered  for  competition  among  Graduates  of  the  Institution  in 
September  next,  tenable  lor  two  years,  and  of  the  annual  value 
of  £50,     Particulars  may  be  had  from  the  Secretary, 

Radium.— The  director  of  the    United    States  Bureau 

of  Mines  announces  in  his  annual  report  that  the  technical  experts 
of  the  Bureau  have  devised  a  process  for  the  extraction  of  radium 
from  ores  which  can  be  used  on  a  large  scale,  and  which  is  more 
efficient  than  that  used  by  the  largest  foreign  producers  of  radium. 
If.  is  believed  that  the  cost  of  radium  to  the  consumer  will  be 
reduced  to  one. third  of  the  present  price. —  Chemical  Journal. 

An  American  Proposal  to  Australia.— A  proposi- 
tion has  been  put  before  the  Australian  Premier  for  the  establish- 
ment of  a  cooperative  colony  of  American  citizens  in  New  S  mth 
Wales.  A  society  with  1  000  bondholders,  with  £100  as  the 
membership  fee,  would  take  to  its  adopted  country  £100,000.  As 
to  40  per  cent,  the  setHement  would  consist  of  mechanics,  and 
both  primary  and  manufacturing  industries  wonld  be  engaged  in. 
The  manufacture  of  paper,  electrical  enterprises  and  the  manu- 
facture of  machinery  are  mentioned. 

Concert. — Messrs.  Babcock  &  Wilcox's  annual  concert, 
which  will  be  held  at  King's  Hall,  Holbirn  Restaurant,  on 
February  12.h,  commencing  at  7.30  p.m.,  will  bs  devoted  this  year 
to  the  purposes  of  the  Red  Cross  Society,  and  tickets  will  be  on 
Bale.  The  company  hnpe  that  friends  who  have  assembled  in  the 
past  will  strongly  support  the  concert  this  year. 

\ew  Swedish  Turbine. — From  Gothenburg  it  is 
reported  that  trials  have  lately  been  carried  out  with  a  new  type 
of  steam  turbine,  which,  it  is  hoped,  will  effect  a  saving  of  some- 
thing like  30  per  cent,  in  steam  consumpuon,  while  the  space 
ocoupied  is  considerably  smaller  than  in  the  case  of  existing  types. 

Electricity    from    Saw  -  Dust. — An   electrical   power 

station  is  about  to  bi  erected  at  Gusne,  in  Sweden,  at  which  saw- 
dust from  a  sawmill  in  the  neighbourhood  will  be  used  as  fuel. 
The  saw-dust  is  directly  conveyed  from  the  saw-mill  to  gas  pro- 
ducers specially  constructed  for  this  kind  of  fuel,  and  transformed 
into  electrical  energy  in  the  usual  way.  It  is  estimated  that  the 
saw-dust  available  is  sufficient  to  produce  2  200  electrical  H.P., 
though  the  station  to  be  b  jilt  in  the  first  instance  is  only  designed 
for  1,100  H.p.  The  cost  of  fuel  will  scarcely  amount  to  more 
than  50  per  cent,  of  the  cost  of  production  of  electrical  energy 
from  wa'er-power  in  Sweden. 

An  Interesting  Table. — In  view  of  recent  expressions 
of  opinion  on  the  ethics  of  advertisement,  we  may  allow  ourselves 
to  comment  on  a  novel  table  which  appears  in  our  advertisement 
pages  to-day.  The  views  which  it  represents  may  or  may  not 
meet  with  general  approval  :  but  that  it  attracts  and  holds  the 
atten'ion  of  the  reader,  we  think,  will  not  be  denied.  As  a  basis 
for  diseussion  at  a  meeting  of  praotioal  men  it  wonld  probably 
lead  to  a  most  interesting  debate,  if  not  to  blows,  and  if  the  Society 
of  Supervising  Electricians,  for  instance,  were  to  adopt  it  for 
this  purpose  we  should  look  forward  to  the  meeting  with  keen 
anticipation. 


OUR    PERSONAL    COLUMN. 

The  Editors  int-ite  electrical  engineers,  uhether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electuical  Review  posted  as  to  their  movements. 


Central     Station     OflRcials.— The     Coventry     T.C. 

Eleotncity  Committee  has  decided  to  grant  the  following  increases 
of  salary  in  the  electricity  departmeat  :— Ms.  E.  V.  NKWBorLD, 
chief  clerk,  from  J'.l  to  £4  10<.  p;r  week:  Mr.  A.  A.  Hakbis, 
second  clerk,  from  £2  lOs.  to  £2  los.  ;  Mb.  A.  V.  Leesox,  collector, 
from  £2  10s.  to  £2  15s.;  Mr.  P.  Ssape,  assistant  mains  engineer, 
from  £2  153.  to  £3  as.  :  Ma.  Pettipheb,  engine-room  foreman, 
from  £2  to  £2  5s. 

Mb.  J.  W.  Bdbe,  late  of  Croydon,  the  new  borough  electrical 
engineer  of  Swansea,  was  welcomed  to  his  new  sphere  of  labour 
at   a  staff  dinner  held  at  the  Royal  Hotel,  Swaniea,  on  Thursday 
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evening  last  week.  Col.  Alex.  Sinclair  (chairman  of  the  Electric 
LiKhtinft  and  Tramways  Committee)  presided,  and  was  supported 
by  Aid.  Gro.  C  ilwill  (vice-chairman),  Aid.  David  Ddvies,  Meaars. 
David  James  (Tramways  Co.),  A.  L.  Farneaux  (tlectrician)  and 
others.  The  guests  and  staff  numoered  nearly  70.  The  Chairman, 
in  introducing  Mr.  Burr,  said  he  thought  thf y  should  follow  the 
patriotic  motto,  "Business  as  ueual."  Mr.  Burr  had  come  to 
Swansea  with  the  full  intention  of  "booming  the  show."  Mr. 
Burr  met  with  a  most  cordial  reception.  He  appealed  to  the  staff 
not  to  be  "  clock-watchers,"  but  to  put  their  whole  energies  into 
their  work.  He  accepted  the  chairman's  challenge,  which  in 
effect  was  to  get  on  or  get  out.  Referring  to  the  discnssion  at  the 
recent  Council  meeting,  he  said  that,  as  a  mechanical  engineer,  he 
professed  to  know  something  about  suction  gas,  but  now  after 
hearing  that  £4  per  week  could  be  saved  by  using  it  instead  of 
electricity,  he  came  to  the  conclusion  that  he  knew  nothing 
about  it. 

Mr.  Harold  Geat,  electrical  engineer,  applied  to  the  Accring- 
ton  Eiectricity  Committee,  on  January  Slst,  for  permission  to  take 
a  commission  in  the  new  Artillery  Brigade.  The  requisite  per- 
mission was  given.  Mr.  Gray  was  senior  lieutenant  m  the  Ter- 
ritorial Artillery.  It  was  understood  arrangements  would  be  made 
for  carrying  on  the  work  at  the  electricity  station  under  Mr. 
Gray's  assistant,  the  Corporation  to  have  the  benefit  of  Mr.  Gray's 
services  in  a  consultative  capacity  during  the  time  the  proposed 
Artillery  Brigade  is  in  Accrington. 

Owing  to  the  state  of  his  health,  Mb.  C.  Atchison,  borough 
electrical  engineer  of  Rochdale,  has  received  permission  of  the 
Electricity  Committee  to  be  away  from  duty  for  some  weeks  from 
the  beginning  of  February. 

The  Alderehot  U.D.C.  has  increased  the  salary  of  Mb  Ebebt, 
first  assistant  at  the  electricity  works  to  £143  per  annum,  rising 
by    £6  10'.  a  year  to  a  maximum  of  £156. 

General. — The   undernoted  changes  have  taken    place 

this  week  in  the  staffs  of  the  foil  iwing  companies  :  Metropolitan 
District  Railway  C).,  London  Electric  Riilway  Co.,  City  and  South 
London  Railway  Co,  Central  London  Railway  Co.  :— Mk  W.  E. 
Mandelick,  in  addition  to  his  office  as  seijretary  to  the  above 
companief,  is  appointed  bu«inesj  manager.  Me.  Z.  E.'Knapp  is 
appointed  manager  for  maintenance  and  construction  to  tne  above 
companies.  Mb.  H.  E.  Blain  is  appointed  operating  manager  to 
the  above  companies.  Mb.  W.  E.  Blake,  in  addition  to  his  posi- 
tion as  superintendent  of  the  line  to  the  District  Railway,  is 
appointed  superintendent  of  the  line  to  the  Lond  m  Electric,  City 
and  Sjuth  London,  and  Central  London  Railways,  in  place  of  Mr. 
J.  P.  Thoma-i,  who  has  resigned  his  position  with  these  com- 
panies, to  become  general  superintendent  of  the  London  Geijeral 
Omnibus  Cj.,  Ltd.  In  this  capacity  Mb.  Thomas  will  have  charge 
of  all  the  work  of  operation,  under  the  general  control  of  the 
operating  manager,  Mr.  Blain. 

At  St.  Ann's  Church,  Stanley,  on  January  21st,  the  marriage 
took  place  of  Me.  Harby  Cooper,  A.I.E  E.,  of  S^oneycroft,  and 
Miss  Aonie  Reuse  Wa  kins,  youngest  daughter  of  the  late  Mr. 
Richard  Watkms,  Liverpjoland  St.  Helens. 

Mr.  John  Gilbeet,  of  Farcet,  Peterborough,  has  secured  an 
appointment  as  electrical  engineer  to  the  Co  operative  Goldfields, 
Ltd  ,  West  Africa,  and  sails  at  the  end  of  this  month. 

Mb.  Abthde  J.  Foobd  has  been  appointed  first  assistant  elec- 
trical engineer-in-charge  at  the  new  Naval  Dockyard  at  Rosyth. 
He  has,  for  26  years,  bien  in  the  electrical  engineers'  department 
at  Chatham  Djckyard. 

Mb.  C.  F.  D.  Suggate,  A.M.I.E.E.,  A.M.I. Mecb.E ,  who  for  the 
past  four  years  haa  been  engaged  as  an  assistant  engineer  in  the 
electrical  engineer's  department  of  the  Great  Eastern  Railway,  has 
resiijned  his  appointment  in  order  to  take  up  a  commissioa  in  His 
Majesty's  Army  as  a  temporary  lieutenant  (Inspectcr  of  Ordnance 
Macbioery)  in  the  Army  Ordnance  Department.  His  address  is 
now  .  /)  Ordnance  CoU-gp,  Red  Barracks  Woolwich. 

The  marriaire  has  taken  place  at  Holy  Trinity  Church,  Weymouth, 
of  Mb  Chkistopheb  Hodgson,  chief  electrician  of  11. M.S. 
Commouwfalt/i,  and  yiiea  E.helind  Burt,  only  daughter  of  the  late 
Mr.  James  Bart. 

Mb.  Walter  Birchall,  transformer  expert  in  the  service  of 
the  Riegos  y  Fuerza  del  Ebro  Co.,  Barcelona,  was  married  a  few 
days  ago  at  the  British  Consulate,  Barcelona,  to  Miss  A.  A.  Win- 
Stanley,  of  L?igh. 

Obituary. —Mr.  W.   Morton,  formerly  Superintendent 

of  Post  Office  Telegraphs  at  Southport,  died  at  Sjnthport  last 
Friday,  at  the  age  of  76  years.  He  retired  from  the  telegraph 
service  about  la  years  ago. 


OFFICIAL  RETURNS  OF   ELECTRICAL 
COMPANIES. 


NEW    COMPANIES    REGISTERED. 


Caerphilly  Electric  Supply  Co.,  Ltd.  (139  08(5).— This  oom- 

pany  was  registered  on  January  9'2>id  with  a  capital  of  £G,000  la  400  cumulatiya 
preference  sha-eB  of  £5  ."aoh,  l,r,00  preferred  ordinary  stares  of  i'l  ea.'b  and 
2,500  ordinary  shares  of  £1  each,  to  caTy  on  the  busir.ess  Indicated  by  the 
title  The  Bulae  ibers  (with  50  -hares  each)  a  o  : — J.  H.  Ka wards,  Har.-&tlold, 
Stonehouse,  OJouceeter,  enRineer;  A  A.  Uoii«iaB.  Brendon.  <  olwyn  Bay, 
manufaoturer.  irivate  companies.  Th"  number  of  direclo.-8  is  not  to  bo 
mo-e  ihansix:  ,1  Heibert  Edwards  is  llrbt  managinK  di'eetor;  (lualifloatinn, 
50  shares.    Solicitors  ;  Seymour  Williams  &  Co.,  38,  l'Arli»in.nt  Street,  S.W. 

Clneiliil  Supplies,  l>t.d.  (9,:iO(!) — This  oompanv  was  registered 
in  Edinburgh  on  January  '20ih,  with  a  capital  of  X'1,000  In  £1  shares,  to  manu- 
facture ano  t--  de  in  cmeniat'  graph  lllnis.  carbons,  elect'ical  plant,  Ac.  Tlie 
fiubsoribars  (with  one  Bbare  each)  are:— R.  Kalstun,  113.  ^t  Vincent  Btro>  t, 
t->l*sgow,  oa-hier:  N.  A.  Henderson,  113,  Ht.  Vincent  tiireet,  Glasgow,  law 
cltrk.  Private  company.  The  flrst  dircotors  are  not  named  ;  remuneration, 
A'50  each  per  annum  (chairman,  £75). 


Telephone  Company  of    Egrypt,    Ltd. — A  memorandum  of 

satisfaction  to  the  exttnt  of  £1,2J0  on  Uecembtfi  8th,  19U,  of  debenture  strck 
oovtred  by  trust 'leed  and  deeds  of  acknowledgment,  dated  from  July  27th, 
1904,  to  October  27lh,  1909,  securing  f  .iOU.OUO,  has  been  fliod. 

Coatbridge  and  Alrdrle  Electric  supply  Co.,  Ltd.— Further 

charge  on  the  company's  undertikmg  and  property,  present  and  future, 
including  uncall-d  capital  and  Coatbridge  aud  Airdrie  undertakings,  dated 
December  3Ut,  1914  (supplemental  to  chargs  dated  Ojtober  17th,  1906),  to 
secare  £4,600.  H^lder^;  ..^outjcy  of  Londjn  Electric  Supply  Co.,  Ltd.,  Mocr- 
gate  Court,  Moorgate  Place,  K.C. 

Spensers,  Ltd. — Debenture  dated  January  5th,  1915,  to  secure 

£760  (ranking  pari  pa^xu  with  £7.000  Ist  mortgtga  debentures)  charged  on 
the  compaoy'o  unoeriahing  and  property,  pieieot  aid  future,  Including 
uncalled  capital.  H- liers  :  S.  F.  Ellis,  Uowia  Street,  Stratfjrd-on-Avon,  and 
S.  Titterton,  73,  Edmund  Street,  Birmingham. 

Amuzon   Telegraph    Co.,    Ltil.— Capit.l,    £250  000    in    £10 

shares.  Ueturn  dated  u-cember  l<,t.  1914;  all  shares  taken  up;  £^50,000 
paid.    Mortgages  and  charges  :  £i77,800. 

Spogaoletti,  Ltd. — A  memorandum  of  satisfaction  in  full  on 
Dectimbdr  3l8t,  1914  (a)  of  trust  deed  dated  October  22od,  1957,  securing 
£12  500;  and  tb)  of  eeoond  debenture  dated  April  2j|h,  1912,  securing  £3,0U0, 
has  been  fi  ed. 

WaUebridge   and    District    Electric    Supply   Co.,    Ltd. — 

Debenture  dated  January  13;h,  1915,  to  tejure  £350,  charged  on  company's 
undertaking  and  property,  present  and  future.  Ho  der ;  ij.  E.  Hannafurd, 
York  House,  Perbam  Koad,  Wtst  Kensington. 

Oriental  Telephone  and  Electrie  Co.,  Ltd.— A  memorandum 

of  satisfaction  to  the  extent  of  £300,  on  December  17th,  1914,  of  debenture 
stjck,  covered  by  trust  deed  dated  June  3dth,  1903,  and  detd  of  acknowledg- 
ment dated  June  12;b,  19(17,  securing  £200,000,  haj  been  Qled. 


CITY    NOTES. 


('oinpanj   Reglstratious  in  191-t, — In  an  article  on 

this  sub]  ct  appearing  in  the  Jnvfxtors^  titiaidian,  of  Januaiy  23rd, 
the  wriier  says  : —  '  The  motor  and  engineering  groups  shows  large 
decreases,  although  the  war  has  caused  very  great  activity  in 
certain  departments  of  these  trades.  The  textile  group  also  returns 
a  much  smaller  capita).  The  figures  for  the  year  show  a  heavy 
decline  in  land  and  development  concerns,  which  may  be  traced 
directly  to  the  slump  in  Canadian  and  American  development  enter- 
prises. Ele;tric  companies  have  mustered  only  £1,100,000  of 
capital  iu  the  whole  year  ;  a  remarkably  small  amr^unt  even  for 
an  industry  which  has  long  been  in  a  depressed  condition. 

English  Registrationp.  1912.  1913.  19U. 

No.  of  companies 6,796  6,871  5.701 

Coal  and  fuel            £4  973  845  £6  644,383  £3,482.550 

Electric         7,579,7(!0  6.1(i2,h89  1,130.350 

Eagineering  and  hardware  8,885,767  10,774,891  6,792,017 

Gas 407  9U0  281,750  1S3,275 

Mjtor,  cycle  and  carriage  ...  ■  7,253,879  8,934. 2i55  4,453,361 

0.1       23,^33,182  12,9T8,9t9  17,641,090 

Plantation  and  rubber        ...  3,209,965  4,338,610  3.004,427 

Railways  and  tramways     ...  3,164,200  2,754,007  1,761,000 

-Xoi'waj'. — Calcicm  Carbide  Maxufactories  at  Odda. 

— According  to  the  annual  re  port  01  theAlby  Uuited  Carbide  Factories, 
Ltd.,  the  results  from  last  y-  at's  working  Wtre  not  quite  so  satisfac- 
tory as  those  for  the  preceiingyear.  Tnis  was  partly  due  to  the  great 
strike  that  took  place,  owing  to  which  the  producti -n  was 
reduced  by  4,5lO  tuns.  During  this  strike  period  the  company  was 
obliged  to  pay  for  the  electrical  energy  not  employed,  which,  of 
course,  involved  a  great  expense. 

The  Xorth- Western  Cyanamide  Co.,  of  which  the  Alby  Co.  holds 
half  the  shares,  has  now  for  the  firet  time  paid  a  dividend,  which 
was  fixed  at  15  percent.  The  manufautjriea  of  this  company  are 
also  situated  at  O.ida,  and  are  getting  their  energy  from  the 
Tjssefaldeue.  As  regards  the  prospects  for  the- year  ending  on 
June  30th,  1915,  it  was  stated  in  the  report  that  the  work  was  shut 
down  altogether  when  the  war  broke  out,  but  taken  up  again  soon 
afterwards  to  such  an  extent  that  about  40  per  cent,  of  the  energy  at 
disposal  was  employed.  The  output  has  gradually  been  extended,  and 
the  works  will  shortly  be  fully  occupied.  During  the  last  four 
months  there  lias  been  sbipp-d  nearly  twice  as  muoh  carbide  as  in 
the  corresponding  period  in  1913. 

The  assets  of  the  Alby  Co.  amount  to  about  £864,800.  of  which 
about  £331,700  are  represented  by  shares  in  the  Nitrogen  Pro- 
ducts and  Carbide  Co.  ;  the  latter  concern  is  financing  the  large 
Aura  Co.,  whose  plants  are  now  under  construction. 

East  London  Itailway  Co.— The  rejioit  for  the  year 
ended  Decimber  Slot,  1911,  gives  the  number  of  passengers  carried 
as  follows:  — 1914.  6,172,121  ;  1913,  5,149,064.  Tho  net  income 
amounted  to  £35,667,  plus  £9,711  brought  forward. 

Stock    F,\(-lian(r<'    .\of ice.  — The  Committee    haa  ap- 

pointert  a  special  lettling  day  as  under  ;  — 

Thur-day,  February  ll'h  — Brisb«iie  Electric  Tramways  Invailment  Co., 
Ltd.  — Kurihor  iasuo  of  3j,UiK)  ordinary  aba:  as  of  £C>  each,  fully  paid,  Nos.  OO.Ot'l 
to  I'iO.OOO. 

aud  hai  ordered  the  accurilies  to  be  officially  quoted. 

ltlacK|i(M)l     and     Fleetwood     Tianiroad      (o.— .\ 

dividend  of  4  J  per  cent.,  making  6i  per  Oiut.  for  the  year,  is 
announced. 

Held  Over,— Pre»8ure  upon  our  space  •ompeln  u«  to 
hold  over  several  City  reports  until  next  week. 
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Traction    and    Power    Securities    Co..   Ltd.— The 

directors  recomm-nd  a  dividend  of  48.  6d.  per  share,  free  of  income- 
tas,  for  the  year  1914. 

St.  Jamess and  Pall  Mall  Electric  Li2,lit  Co.. Ltd.— 

The  riircctors  announce  a  dividend  for  the  half-year  ended  December, 
1914.  of  09.  per  share  on  the  ordinary  sharep,  making,  with  the 
interim  dividend.  10  per  cent,  for  the  year.  The  rate  for  1913  was 
12  cent.,  and  for  1912 — 10  per  cent. 

Liverpool    tMerhead    Railwav   Co.— The   directors 

reoomtnend  a  final  dividend  (for  the  half-year  ended  Dacember  31st 
last)  at  the  rate  of  5  per  cent,  per  annum  (le'S  income-tax)  on  the 
preference  shares,  and  3J  per  cent,  per  annum  (less  income-tax)  on 
the  ordinary  shares,  making,  for  the  year,  5  per  cent,  on  the 
preference  and  3  per  cent,  on  the  ordinary  shares. 

Westininster  Electric  Supply  Corporation.  Ltd.— 

Fjr  the  lajt  half  of  1914  a  dividend  at  the  rate  of  8  per  cent,  per 
an'^utn  is  announced,  makinp  9  per  cent,  for  the  year.  For  1913 
and  1912  the  dividend  wa§  10  per  cent. 


STOCKS    AND    SHARES. 

Tuesday  Evening, 

The  naval  victory  of  last  Sunday  had  a  cheering  effect  upon 
Stock  Exchange  markets.  Prices  did  not  advance  to  any  apprf  ciable 
extent,  bat  some  of  the  softening  which  had  previously  appeared 
in  cetain  sections  turned  into  strength,  and  bnsiness  on  the  whole 
was  certaioly  qniokp"ed  by  the  very  satisfactory  news. 

Bit  by  bit  the  Treasury  restrictions  are  being  relaxed,  and 
brokers  find  it  easier  to  deal  with  perfectly  hona-fide  investment 
orders,  to  the  execution  of  which  no  barrier  should  be  pKced.  The 
Treasury  poli -y  is  to  prevent  money  from  leaving  thecimntry,  and, 
to  this  end.  no  rordifiotion  has  yet  been  granted  in  the  direction 
of  allowing  the  Stock  Exchange  to  sell  semriti  s  for  »nj  body — 
ally,  neutral  or  enemy — outside  the  confines  of  the  United 
Kingdom. 

The  individual  cases  of  hardship  which  this  inflicts  upon  many 
French,  Belgian  and  Dutch  holders  of  securities,  who  have  no 
pos^ble  connection  with  Germany,  may  well  be  imagined  ;  and 
some  people  object  to  the  Treasury  acting  not  only  in  an  arbitrary 
manner — this,  of  course,  being  reasonable  enough  in  war  time — 
bat  in  a  way  which  may  possibly  defeat  its  own  ends,  while 
imp  sing  real  suffering  upon  staunch  friends.  The  Belgian 
refugee  with  £500  worth  of  securities  which  he  has  managed  to 
take  with  him  in  his  flight  to  Holland  or  to  England,  may  well 
feel  that  he  is  being  treated  with  undue  severity  in  not  b'ing 
allowed  by  the  Treasury  to  realise  money  by  the  sale  of  his  stock 
in  open  market. 

The  b-oadening  of  business  is  noticeable  ch'efly  in  the  purely 
investment  securities,  while  in  the  more  specula' ive  issues  trade 
ii  still  largely  to  seek.  It  is  surpris'ng  that  there  should  be  so  little 
going  on  in  electric  lighting  shares,  where  movements  on  the 
week  are  mostly  diwnwards.  This  is  due  more  to  sentimental 
reasons  than  to  actual  pressure  to  sell  as  we  have  pointed  out  here 
on  many  occa-ions.  Thp  prices  whieh  have  suffered  this  week  are 
County  of  London  Ordinary  and  Preference,  Ci*y  Ordinary  and 
Pfeferenc,  St.  James's  and  Westminsters.  Moreover,  the  market 
for  the  Dihenture  ftocks  is  not  so  firm  as  it  was.  The  principal 
reaction  is  in  St.  James's  3i  per  cent.  Debenture,  the  price  of 
which  reverted  to  80.  Metropolitan  3J  per  cent.  Debenture  also 
came  in,  and  was  lowered  to  the  same  level  as  St.  James's.  The 
yield  at  this  price  is  £4  7s.  6d.  per  cent,  on  the  money. 

Subj  lined  are  our  usual  tables  of  Stocks  and  Shares  : — 

Hous  Ej.xcTBicii:y  Coupanies. 

Mean  price.  Jan,  26, 1915.  Rise  or  fall 
July  S7.  this  week. 

Btompton  Ordinary 94  81  — 

do.       7  per  cent.  Pret 88  8|  — 

Charing  Cross  Ordinary Sj  4|  — 

do.       da.       do.    4J  Pref 4i  4|  — 

do.        do.  CityPrel 4J  4  — 

do.    4  Deb 9I»  90  — 

Chelsea 45  4i  — 

do.    4*  Deb 96J  99  — 

City  of  London          16  14i|i  —  | 

do.       do.    6  oer  cent.  Pref 13i  laj  —  i 

do.        do.    6  B'b 1I6J  114  — 

do.       do.    4JDeb lOOJ  98  — 

County  of  London 12  llj  —J 

do.       do.       6  per  cent.  Pref.        . .  12  llJ  —  J 

do.       do.       1st  Deb 102*  99  — 

do.       do.       2nd  Deb 104  97  — 

Kensington  Ordinary           7i  74  — | 

London  Electric         It^  IJ  — 

do.       do.    6  per  cent.  Pref 6A  6  — 

do.        do.    4  Deb 92*  894  — 

Uetropolitan Si  3j  — 

do.          4*  per  cent.  Pref 4A  4  — 

do.          4iDeb 97j  9IJ  — 

do.            3*  Deb 83  80  — IJ 

Et.  James'  and'  Pall  Mall 9B  9  — 

do.       do.       do.      7  per  cent.  Pref .       7  6}  —J 

do.       do.       do.      8*  Deb 8IJ  80  — £' 

Bonth  London 3,^  8  — 

Bonth  M  tropclinn  Pret R  li  — 

Westminster  Ordinary        8|  8|  —  i 

do.           4JPref ej  4}  — 

Hous     I^AILS, 

Central  London,  Ord.  Assented  ..        ..  BH  79  — 

Metropolitan 87i  33  —  J 

do.  District  ail  18}  —  J 

Underground  Electric  Ordinary  . .       2*  IS  H-  A 

do.  "A'-'  ..        ..        ..  7/%  6/-  - 

do,  Income  88  83  -fl^ 


TlLEaEA?H8  AND  TKI.EPH0!««. 

ilean  price.  Jan.  26,  1916.   Rise  or  fall 

July  27.  this  week. 

Anglo-Am.  Tel.  PI 108i  105  -H 

d-i.                 Del 23  223  -  i 

Chile  Telephone        7g  74  — 

Constintmnpie  Tel 41  3J  — 

Cuba  Sub.  Ord 8J  8*  — 

do.           PI 16i  16}  - 

Eastern  Extension 12|  12J  +  i 

do.               4  Deb 97i  94  — 

Eastern  Tel.  Ord 130*  127  —1 

do.              3*  PI 77i  71  — 

.   do.               4'D^b -.  96*  96  — 

Globe  Tel.  and  T  Ord Hi  10_  — 

do.              PI ia|  11!  - 

Gt.  Northe'-n  Tel 82J  28  — 

Indo-European          69  65  —a 

Marconi IJI  18 

New  York  Te'.  4i 101  97  — 

Oriental  Telephone  Ord 2^,              2  — 

do.                   PI I55               lA  — 

Tel,  Egypt  Deb 98  97i  — 

United  R.  P<ate  Tel 6i                 6  — 

do.                   PI 6t                 6  — 

West  India  and  Pan.           U  H  — 

Western  Telegraph )3f  13  — 

do.              4  Deb 96j  95}  — 

FOBKIOH  TBAHS,   &0, 

Anglo- Arg.  Trams,  First  PI 44  4i  —  I 

do.              2nd  PI 4i  4  —  A 

do.                4  Deb 91  85  —1 

do.               4J  Deb 9»§  94  — 

do.              6  Deb 96  88  —1 

Brazil  Tractions        66  IS\  +1 

Bombay  Electric  Pf Hi  lOJ  — 

do.              4J  Deb 96  93  —3 

Mexico  Trams 70  40  — 

do.              6  per  cent.  Bonds     . .  84  60  —10 

do.              6  per  cent.  Bonds    . .  76  65  —10 

Adelaide  Sup.  6  per  cent.  PI 6i  5}  — 

do.               6  Deb 104  101  — 

MANnyAOinaiNQ  Companiks. 

British  Westinghouse  Pref.         . .        . .  1|  li  —  A 

do.        4  Deb.                  74J  70  -2 

do.       6p  lien              loai  98J  — 

Callenders        HJ  Hj  — 

do.        6  Pret 6J  4J  — 

do.       4*  Deb.              98i  98  — 

Castner-Ki-lfaer         24  SJ  -I-  A 

Edison  4  Sw*n,  f  3  pd A  12/-  —63. 

do.       do.       fully  paid         . .        . .  li  24  — 

do.        do.        4  Deb.                 ....  69  60  — 

do.        do.        a  Deb                . .        . .  6a4  60  — 

Electric  Construction         45  H/^  -l-od. 

do         do.        PI A  I  — 

Gen.  Elec.  PI lOJ  10  — 

Hanleys 16  IS4  — 

do.       4*  Pret 6  6  — 

do.       i%  Dob 1004  97  — 

India-Rubber 9  8*  — 

Telegraph  Con 334  86  — 

The  Home  Railway  market  is  passive,  awaiting  dividend 
announcements.  The  first  of  these  c'jme  this  week,  and  the  market 
anticipation  seems  to  be  that  distributions  will  be  at  levels  a  shade 
lower  than  those  of  a  year  ago.  There  is,  however,  such  wide  scope 
for  surprise  that  no  one  feeh  anxious  to  speculate  on  dividend 
chances,  so  the  attituie  adopted  i-<  a  waiting  one.  In  years  gone 
by  there  u-ed  to  be  lively  speculation  in  dividends ;  and  to  such 
an  extent  did  the  gambling  run  that  the  Committee  of  the  Stock 
Exchange  passed  a  rule,  whii;h  still  holds,  forbidding  transactions 
in  dividends.  Prices  of  the  Underground  group  are  a  little  easier 
on  the  week,  with  the  exception  of  the  Underground  Electric  Bail- 
wcTi  issues,  which  are  rather  firmer. 

6;  Foreign  i-ssues,  Brazdian  Tractions  have  recovered,  in  conse- 
quence of  the  declaration  of  the  usual  quarterly  dividends  on  the 
common  stock,  noted  here  last  week.  The  Rio  exchange  moves 
erratically,  and,  swinging  with  it,  the  prices  of  all  Brazilian  securi- 
ties rise  and  fall.  The  Mexican  group  is  very  weak.  Mexican 
Tramway  bonds  have  fallen  heavily.  It  looked  a  few  days  ago  as 
though  the  United  States  were  abjut  to  intervene,  and  put  a  stop 
to  the  intolerable  state  of  affairs  prevailing  in  Mexico  ;  but  this 
has  not  fructified,  and  affairs  in  the  Southern  Republic  are  as 
chaotic  as  ever. 

Anglo- Argentine  Trams  have  gone  back,  in  sympathy  with  most 
of  the  other  securities  connected  with  the  country,  which  has 
suffered  so  severely  from  floods  that  every  industry — especially  that 
of  the  railways — must  be  affected.  Tiie  embargo  laid  by  our  own 
Treasury  upon  fresh  issues  of  capital  is  another  factor  which  may 
operate  to  the  detriment  of  su^h  a  company  as  the  Anglo- Argentine 
Tramways,  the  very  hugeness  of  which  implies  the  necessity  for 
periodical  capital  outlays. 

In  the  Manufacturing  group,  interejt  centres  mostly  upon  Arma- 
ment shares.  Vitkers,  Armstrongs,  B.S  A.,  and  Projectiles  make  a 
quartet  in  the  shares  of  which  great  activity  prevails  in  the  Stock 
Exchanges  of  London  and  the  Northern  provinces.  The  prudent 
holder,  noting  the  sharp  advances  of  the  past  fortnight,  and 
realising  that  no  small  amount  of  the  huge  profits  being  earned 
by  the  companies  muat  be  applied  to  erection  of  new  plant  and 
machinery  before  anything  sensational  can  be  expected  in  the  way 
of  dividends,  will  probably  recognise  the  wisdom  of  felling  part  of 
hie  shares  now,  especially  if  he  can  take  a  reasonably  good  profit. 
The  companies  dealing  with  chemicals,  too,  are  prospering  greatly. 
Castner-Kellners  have  risen  to  3i. 

The  Electrical  Manufacturing  shares  have  gone  back  here  and 
there,  though  the  declines  are  small  ;  Electric  Constructions 
furni-h  an  exception,  with  a  sixpenny  rise  to  their  credit.  The 
Rubber  share  market  is  firm,  and  the  strength  of  the  raw  material 
affords  justification  for  the  investment  purchases  that  are  going 
on  in  the  Throgmorton  Street  and  Mincing  Lane  exchanges.  The 
provinces,  too,  are  taking  something  of  a  hand  in  this  market ; 
and  any  sales  which  might  otherwise  emanate  from  Belgium,  and 
so  check  improving  prices,  are  avoided  by  the  Treasury  restrictions, 
to  which  reference  has  been  already  made. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    DECEMBER.    1914. 


With  the  present  return,  we  bring  to  a  close  our  monthly  record 
of  electrical  exports  and  imports  for  1914. 

Followingf  the  prevailing  tendency  to  which  we  refer  elsewhere, 
the  value  of  the  electrical  exports  shows  a  further  falling-off  as 
compared  with  the  previous  month,  the  total  being-  for  December 
£290,009,  as  against  £349,254  for  November.  This  drop  in  value 
occurred  in  all  the  principal  lines,  such  aa  machinery,  cables, 
telegraphic  and  telephonic  material,  lamps,  ko. ;  but  the  returns 
show  an  increase  under  ;he  miscellantous  headings  of  goods 
fittings,  &c.,  and  for  battery  exports  as  compared  with  the  previous 
month. 

The  imports  of  electrical  goodp,  on  the  other  hand,  have  shown 
a  rapid  recovery  to  mirmal  values,  reaching  a  total  of  £261  303,  as 
compared  with  £201,669  in  November,  and  monthly  averages  in 
1914  of  £230,600,  and  in  1913  of  £245  50O. 

Registered  Exports  of  British  and  Irish 


The  increased  imports  are  fairly  well  distributed,  but  particularly 
marked  in  the  machinery,  ^able,  telegraphic  and  telephonic 
sections.  As  regards  the  latter,  it  may  be  noted  that  Canada 
appears  as  an  importer  of  some  £19,000  worth  of  telegraphic  and 
telephonic  apparatus. 

The  re-exportp,  at  £26,510,  compared  with  £29,447  in  November. 
Our  most  prominent  customer  daring  the  month  was  Argentina, 
with  whom  electrical  trade  has  apparently  not  suffered  to  the  same 
extent  as  in  other  maikets.  Tarning  to  the  importers  into  this 
country,  the  U.S  A.  has  increased  its  last  month's  big  total  of 
business,  reaching  in  Deopmber  a  value  within  a  few  thousands  of 
the  highest  ever  reached  by  Germany  ;  Italy  also  expanded  her 
usual  trade  value  in  December,  while  Dutch  lamp  imports  have 
more  than  trebled  her  usual  business  during  the  past  few  months. 

On  the  following  pages  we  reproduce  a  series  of  curves  for  the 
whole  year,  based  on  these  monthly  statistic?. 

Electrical  Goods  from  the  United  Kingdom. 


Destination  of  exports  and  country  consigning 
imports. 
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Russia,  Sweden,  Norway  and  Denmark      ... 

1,283 

3,535 

735 

181 

68 

1,386 

4,090 

3( 

247 

47' 

69t 

■     88 

12,876 

Germany           

... 

•  >* 

•  •• 

... 

•  •• 

•  •• 

■      ...'     ■ 

•V-  ^ 

"... 

'  ... 

Netherlands,  Java  and  Dutch  Indies 

177 

2,082 

14( 

12 

"37 

88 

429 

7-91 

114 

26 

26! 

113 

4,878 

Belgium             

... 

178 

•  •• 

7 

•  •• 

■  •• 

•  .. 

•  •• 

8 

3 

196 

France 

399 

... 

133 

"37 

•  •> 

2,218 

14 

860 

60 

'ebs- 

7,3S8 

11,747 

Portugal           ...          ...          

1(0 

91 

2 

65 

8 

467 

777 

... 

7 

13 

^    18i 

61 

1,713 

Spain,  Canary  Isles  and  Spanish  N  Africa... 

38 

156 

6S 

33 

24 

69 

4,414 

9 

35 

371 

21:- 

126 

6,660 

Switzerlxnd.  Italy  and  Austria-Hungary  ... 

10 

7 

152 

•  •■ 

489 

1,151 

•  ■> 

186 

123 

9 

2,127 

Greece,  Roumania.  Turkey  and  Bulgaria  ... 

6 

7 

5( 

14 

•  >• 

... 

117 

•  *. 

6 

... 

1,311 

971 

2,481 

Channel  Isles, Gibraltar,  Maltaand  Cyprus... 

214 

... 

5 

37 

... 

lb7 

... 

39 

... 

1 

116 

669 

U.S.A.,  Philippines  an  1  Cuba           

198 

302 

64 

348 

25 

37 

817 

6 

40 

68 

... 

1,905 

Canada  and  Newfoundland 

207 

1,533 

237 

1,024 

•  •■ 

943 

4,571 

16(1 

822 

2 

'34< 

650 

10,4  79 

British  West  Indies  and  British  Guiana     ... 

181 

7 

31 

125 

15 

•  •• 

208 

■  ■■ 

49 

14 

4.S 

28 

701 

Mexico  and  Central  America            

20 

■  .■ 

•  •* 

44 

18 

•  •• 

447 

.  246 

9 

7 

■'  26:- 

15 

1,069 

Peru  and  Uruguay      

344 

1,511 

66 

30 

0 

16- 

l,f53 

... 

3 

221 

27!- 

19 

4  147 

Chile      

40 

146 

229 

7 

U 

96 

9 

5 

8 

*■■ 

74 

624 

Brazil 

111 

1,099 

137 

115 

63 

•  •• 

3  732 

767 

130 

3 

7 

44 

6,198 

Argentina         

10,702 

2,652 

15,384 

926 

189 

*■• 

10  365 

3,175 

2i<2 

•■; 

13( 

4,367 

54,076 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

70 

350 

... 

134 

... 

57 

514 

... 

;8 

2 

792 

45 

1,972 

Egypt,  Tunis  and  Morocco 

181 

73 

186 

SO 

7 

... 

2.429 

13 

14 

10 

40i 

16,288 

19,633 

Britich  West  Africa 

57 

99 

61 

36 

11 

32 

161 

68 

33 

••> 

6f 

212 

927 

Rhodesia,  O.R.C.  and  Traufcvaal       

l.Ifil 

1,543 

465 

802 

•  •■ 

140 

4,356 

35 

39 

... 

4: 

■  •* 

8,588 

Cape  of  Good  Hope 

(•>97 

3.141 

34*1 

202 

2 

191 

1,609 

16 

344 

6 

5' 

634 

7,144 

Natal 

422 

2,330 

279 

130 

2 

66 

114 

... 

50 

;.. 

67 

131 

3,681 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

189 

53 

9 

13 

2 

>•• 

115 

16 

8 

•  •■ 

1» 

87 

602 

Azores,  Madeira  and  Portuguese  Africa      ... 

34 

271 

74 

9 

8 

48 

373 

... 

8 

22 

•  ■• 

83 

930 

French  African  Colonies  and  Madagascar... 

35 

22 

148 

5 

... 

... 

22 

... 

... 

{■ 

11 

241 

China  and  Siam           

376 

429 

285 

17 

... 

667 

1,902 

47: 

61 

138 

l,04i 

95 

5.S83 

Japan  and  Korea        ...         

92 

8 

31 

48 

■  •• 

616 

3  273 

... 

183 

63 

41 

501 

4  855 

India 

1,565 

7.542 

1,591 

960 

43 

571 

14,072 

3,981 

4,165 

42 

1,83.^ 

no 

36,975 

Ceylon  ... 

186 

383 

437 

... 

108 

102 

30 

423 

177 

... 

1,736 

3,582 

Straits  Settlements,  Fed.  Malay  States  and 

' 

Sarawnk        

1,143 

266 

123 

22 

18 

86 

5,404 

217 

69 

104 

184 

861 

8,027 

Hong  Kong      

7 

139 

373 

27 

51 

74 

486 

•  ■• 

« 

11 

12< 

... 

1,296 

West  Australia            

68 

376 

9 

239 

16 

4.-) 

1,747 

40 

8 

... 

... 

2,648 

South  Australia          —  ... 

183 

246 

345 

108 

51 

300 

238 

83S 

129 

... 

"isi 

... 

2  586 

Victoria            

\911 

6.792 

984 

460 

6 

635 

2,378 

261 

163 

81 

3,431 

2.606 

19  607 

New  South  Wales       

962 

2,K2< 

818 

659 

57 

27 

7,104 

1,122 

9,446 

7 

\,H\> 

1,081 

26,285 

Queensland      

222 

1,597 

218 

64 

... 

475 

492 

151 

191 

•  •• 

3,400 

Tasmania         

28 

98 

... 

•  •• 

••■ 

... 

519 

■  •> 

9 

•  •• 

■■•    . 

•  •* 

C64 

New  Zealand  and  Fiji  Islands          

1 ,033 

3,579 
15,661 

1,305 
25,463 

875 

... 

668 

3,188 

629 

270 

... 

'86* 

302 

12,639 

Total,  £ 

24,612 

8,038 

734 

8,095 

91,919 

12,851 

18,465 

1,631 

14,34? 

<8.254 

290,(69 

Registered  Imports  Into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium 
France  ... 

Switzerland      

Italy     

Austria- Hungary        

United  States 


Total,  £ 


71 

10 

637 

22 

1,722 

163 

2,332 

20 

68 

4  73 

2,23! 

1,744 

282 
0,424 
6,292 

615 
"9 

6,030 
477 

1,535 

286 

178 

37 

■48 

1,918 

139 

187 
10 

2,188 
26779 

711 

349 

1,681 

30 

690 

3.104 

1,318 

20 

9,265 

1,187 

1.016 

931 

3  253 

440 

19,065 

S4  716 

3.G78 
8660 

1,282 

12,i:U 

15.929 

1,089 

6,454 

6  926 

2  567 

79,951 

86  590 

8,724 

4,576 
87 

890 

10 

6  0.35 
11, .'197 


9.632 

8,964 

10 

6  974 

;   13  016 
36,8(8 

1163  867 

l:'39,171 


Additional  imports:   Portugal:  Instrumentn,  £10.      Spain:  Lamp   partp,    £71  ;  o%rhon',   £2  193.      Canada:  electrical  eoods,   £831  ; 

meterp,  £28  ;  telephone  and  telegraph  npparatu-*,  £18,999. 

Registered  Ke-Esports  of  l^reign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above... 


11,503 

•  ■• 

>••• 

104          18 

... 

6,904 

... 

49      525 

7,407 


26,610 


Total  E.XPORTS  :  £290,069  Total  R  e- Ex  ports  :  £:!5,510  Total  Imtokts  :  £2'il,30:< 

KoTS. — The  amounts  appearing  under  the  several  headings  are  classiSed  according  to  tho  Cnstoms  rrtumK.  The  first  and 
third  colnmn  contains  many  amounts  relating  to  "goods"  otherwise  unclassified,  the  latter,  doubtlew,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  cuuntry  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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ELECTRICAL  EXPORTS  AND  IMPORTS 
DURING  1914  AND  PREVIOUS  YEARS. 


The  year  1914  will  be  indelibly  impressed  on  the  memories  of 
most"  of  us  becaxise  of  its  unfortunate  association  with  the 
present  European  war,  which  great  as  it  is  in  ext«nt,  in  the 
numbers  engaged  and  interests  involved,  shows  an  unmis- 
takable t-endency  to  spread  still  further.  The  withdrawal  of 
the  wealthiest  industrial  nations  of  Europe  from  their  normal 
occupations,  and  the  interference  with,  and  diversion  of,  the 
business  of  so  many  adjoining,  though  neutral  countries,  has 
naturally  played  havoc  with  the  European  electrical  industry 
as  a  whole,  though  we  are  glad  to  think  that  the  British  share 
in  particular  has  not  suffered  so  severely  as  might  have  been 
expected. 

It  is  necessary  to  emphasise  the  fact  that  this  is  an 
"engineering"  war,  and  the  demands  on  us  for  engineering 
material  for  the  allied  armies  on  a  war  footing  are 
such   that   the   manufacture   of   war   m.ifcerial    has   replace<l — 


break  of  war,  and  was  followed  by  a  partial  recovery  in  bii.si- 
ness. 

No  large  telegraphic  export  occurred  during  the  year,  but 
the  general  export  business  (dot  and  dash  curve)  remained 
fairly  steady  at  a  re<luced  level  during  the  finst  six  months  <>l' 
the  year.  In  contrast  to  this  the  imports  remained  steadily  at 
a  higher  level  than  they  have  ever  previously  reached  during 
the  lirst  half  of  1914,  which  reference  to  our  last  set  of  curves, 
fig.  7,  will  show  to  be  due  to  the  combined  efforts  of  American 
and  German  importers,  but  more  especially  the  latter. 

The  re-exports,  comparatively  .small  in  amount,  have  re- 
turned to  .something  like  pre-war  level. 

The  gross  values  of  our  electrical  exports  and  of  the  tele- 
graphic material  included  therein,  for  the  five  years  included 
iu  the  curves,  were  as  follows  :  — 

1910  Gross  £'.3,700,000  Telegraphic  f2,267,.50O 

-    1911        „  £4,600,000  £560,000 

1912  „  £6.300,000  £1.500,000 

1913  „  £7.568,000  £2,.388.000 

1914  ,.  £5,189,000  ,,  £835,800 

The  monthly  average  of  general  business,  shown  by  the  dot. 
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OCT        JAN.      APRIL      JULY       OCT.        JAN.      APRIL      JULY       OCTj        JAN.      APRIL      JULY       OCT. 


APRIL      JULY 

1910  1911  1912  1913 

The  Jower  export  curve  (dot  and  ^a^h)  is  exclusive  of  telegraphic  exports.    Value  in  thousanc's  of  £. 

Fig.  1.— Chaet  showin'g  Monthly  Electrical  Exports  and  Imports  during  the  past  Five  Years. 


APRIL      JULY 

1914 


no  doubt  profitably — the  normal  emploj"ment  of  a  large  per- 
centage of  engineering  and  even  electrical  firms,  and  in  the 
case  of  the  latter  a  considerable  proportion  of  this  normal 
business — particularly  for  the  home  market — has  passed  t-o 
such  overseas  sources  of  supply  in  neutral  countries  as  are 
available,  ^\'ith  the  result  that  the  imports  of  electrical  mate- 
rial have  shown  a  rapid  recovei-y  to  last  year's  level  since 
August,  while  British  electrical  exports^  though  substantial  in 
amount,  show  a  falling  off,  which  will  probably  become  more 
marked  while  our  firms  are  situated  as  at  present. 

These  features  are  reflected  in  the  curves  which— as  usual 
in  January — we  reproduce  as  a  convenient  summary  of  the 
past  year's  business.  Thus  in  cm-  first  set  of  cur\'es,  fig.  1. 
the  total  electrical  exports  from  this  country  (heavy  curve) 
show  a  decided  falling  off  during  the  early  part  of  the  year 
prior  to  the  war— the  tendency  in  this  direction  being  men- 
tioned in  our  last  annual  resume.  Then  came  the  slumi^ — 
-common  to  all  the  curves— which  occurred  soon  aft«r  the  out- 


and  dash  curve,  was,  for  1910.  £-286.(HX):  1911,  £338,000;  191*2. 
±'400,000;  1913,  £43-2,000;  and  1914.  ,£36-2AKXl,  but  during  the 
first  half  of  the  latter  year  the  monthlv  average  was  the  same 
as  in  1913. 

As  regards  the  imports  of  electrical  matwal  into  this  coun- 
try during  1914,  the  total  value  shown  by  our  statistics  was 
£'2,7(37 ,(XX),  representing  a  monthly  average  of  roughly  £230,(XX), 
these  figures  comparing  with  £'2,94(>,50U  and  £245,500  in  the 
previous  year  {1913).  Although  the  past  year,  as  a  whole, 
naturally  shows  a  falling  off  in  values,  it  should  be  noted  that 
the  first  half  of  the  year  showed  record  imports,  viz..  a 
monthly  average  of  £275,000. 

The  re-exports  for  1914  were  valued  at  £265,*200,  or  a 
monthlv  average  of  £22,000,  as  compared  with  £341,0iX)  and 
£28,000  respectively  in  1913.^ 

Our  second  set  of  curves,  fig.  2,  shows  the  trend  of  machinery 
and  cable  exports  during  the  past  five  years,  and  it  will  be 
seen  that  during  the  early  part  of  1914  machinery  export  values 
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1910  1911  1912  1913  1914 

Fig.  2.— Monthly  Expoets  of  Electrical  Machinery  and  Electrical  Cable— other  than  Telegraphic  and 

Telephonic  Cable— during  the  past  Five  Years. 


JAN.      APRIL      JULY 


JAN.      APRIL      JULY       OCT         JAN       APRIL      JULY        OCT         JAN       APRIL      JULY       OCT 


APRIL      JULY       OCT 


1910  1911  1912  1913  1914 

Fig.  3. — Monthly  Imports  of  Electrical  Machinery,  Telegraphic  and  Telephonic  Material  and  C.4ble,  and  Electric 

Lamps  and  Parts  during  the  past  Five  Years. 


attained  record  proportions,  averaging,  in  fact,  during  the 
period  January — June,  some  i;'224,I.KX)  per  month,  and  over 
the  whole  year  ^6179,500  per  month,  the  comparative  figure  for 
1913  being  ^6184,000.  The  total  value  of  the  machinery  exports 
for  1914  was  £2,154,000,  as  compared  with  i2,209,200  for  the 
previous  year. 

Cable  exports,  shown  in  the  lower  curve,  have  declined  during 
the  past  two  years  and— it  may  be  some  consolation — appear  to 
have  suffered  to  a  trifling  extent  in  the  early  days  of  the  war. 

The  cable  exports  for  the  year — not  including  telegraphic  or 


nn 

TO    116,200 

j 

7FJ 

1 

K 

[ 

K 

^ 

1 

/ 

"l 

6F> 

_    E 

XP0RT3 

TO 
3ANADA 

1 

f 

\ 

1 

1 

\ 

EXPORTS 
TO 

fiO 

,'  1 

1 

\ 

*  I 

1 

1 

ARGENTINE 

'    1 

,        1 

■    1 

g 

nn 

A 

II 

1 

11 

/ 

' 

/ 

Jt 

k 

A 

*fi 

K 

/ 

\ 

/ 

1 1 

\ 

i  \ 

/ 1 

'• 

\ 

/ 

1  1 

1 

' 

1 

1 

1 

1  :  /  / 1:; 

1 

'  / 

1 

/  \,  V  i 

1 

j 

\ 

:.  i ,  1  i.\:i 

1 

/ 

' 

', 

1    u.\/ 

1 

1 

\ 

1 

1 1 

I , 

' 

/  - 

1 

', 

u 

-' 

/ 

i 

r 

\ 

J 

\' 

f 

', 

1 

1 

1  1 

1 

/ 

\ 

r 

30 

\^ 

'i  1 

' 

\i 

', 

', 

1 

1 

L 

1 

1  if 

1    i 

* 

1 

/ 

V 

I 

?ft 

' 

1 

l\ 

V 

Ssl 

< 

J 

■/ 

<  \ 

'. 

1 

^ 

, 

\ 

l\t 

/ ; 

'^ 

\f 

' 

I 

/ 

;  r 

?n 

' 

'/ 

\ 

1 

,' 

1 

N 

__ 

' 

1    . 

' 

\/' 

1' 

. 

-I 

l\ 

^/' 

\ 

A  • 

;      '. 

1R 

1 

I 

*  •' 

E 

XPOI 

TO 

BRAZ 

*TS 

V 

^ 

'\  • 

■    1 

/ 

^, 

' 

,' 

w 

\ 

S 

10 

, 

IL 

s,, 

"^ 

' 

11 

- 

- 

CA 

TO 

^ 

n 

NAOA 

a':^ 

1 

' 

0 

1 

' 

JAN       APRIL      JULY       OCT.        JAN.      APRIL      JULY       OCT        JAN.      APRIL      JULY       OCT 

1912  1913  1914 

Fig.  4.— Ellctbical  Exports  to  Canada,  Argentina 
and  Brazil,  1912-14. 

telephonic  cables  which  are  included  elsewhere- reached  a 
total  value  of  roughly  £741,000,  as  compared  with  .£9C8,(KX)  in 
the  previous  year.  •  .... 

Curiously  enough  machinery  imports,  shown  in  hg.  .'3,  also 
attained  record  values  during  the  first  half  of  1914,  and  their 
rapid  recovery,  in  value  since  the  war  leaves  them  in  December 
at  the  highest  level  yet  rciched. 
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Upper  curve  includes  New  Ze%Und,  Australian  Flutes,  and  Tasmania.  Lower 
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Other  curves  in  fig.  3  indicate  a  continuous  falling  off  in 
the  iuj{K)rtation  of  lamps  and  parts,  which  although  no  doubt 
largely  due  this  year  to  the  shutting  off  of  German  supplies, 
has  been  in  evidence  since  1910,  and  a  similar  falling  off  in 
telegraphic  and  telephonic  imports. 

Electrical  machinery  imports  totalled  f  1,476,000,  imports  of 
telegraphic  and  telephonic   material   i6267,.500,    and   of  lamps 
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Fig.  o. — Electbical  t-xru-.Ts  to  Japan,  ]2<l>ia  asd 
China,  1912-14. 

and  parts,  f '21.3,000,  during  the  twelve  months.  These  figures 
compare  with  £1,300,000,  f  314,000  and  f  313,000  for  the  same 
it*ins  respectively  in  1913. 

ParchasiDg  Countries  and  Importers  into  tlie  United 
Kingdom. 

L'i  liie  iciuaimug  curves,  those  m  figs.  -1,  .5  and  6  show  three 
years'  business  with  some  of  our  principal  customers,  with  all 
of  whom  trade  sustained  a  severe  shock  on  the  outbreak  of 
war-.  Fig.  4  shows  that  .Argentina  was  our  best  customer  on 
the  .\merican  continent,  business  in  that  direction  being  fairly 
well  "maintained  despite  the  war.  Brazilian  trade,  which  has 
been  declining  for  the  past  two  years,  has  dropped  off  to  in- 
significant proportions  since  the  war,  while  Canadian  trade, 
with  the  exception  of  one  or  two  spasmodic  jumps,  has  been 
at  a  lower  level  than  in  the  previous  year. 

The  curves  given  in  fig.  5  of  electrical  exports  to  Austialia 
and  New  Zealand,  and  our  South  African  colonies,  indicate 
the  same  general  falHng  off  in  values  over  the  year  as  com- 
pared with  1913,  with  a  marked  kink  at  the  outbreak  of  war 

Fig.  6,  dealing  with  Far  Eastern  trade,  shows  that  with 
both  India  and  Japan  our  electrical  business  was  in  a  really 
flourishing  condition  during  the  early  part  of  the  year— especi- 
ally so  in  the  case  of  India,  with  whom  trade  has  been  rapidly 
increasing  for  some  years— and  even  Chinese  trade  showed 
hopeful  signs.  In  all  these  cases  values  tumbled  down  in 
August,  and  while  we  still  retain  a  reduced  though  substantial 
Indian  business,  and  the  gross  value  of  exports  to  Japan  dur- 
mg  the  year  was  actually  higher  than  in  1913,  yet  at  the  pre- 
sent time  both  Japanese  and  Chinese  business  appears  to  be  at 
a  very  low  ebb. 

The  gross  values  of  our  export  business  to  the  countries  above- 
mentioned   for  the  years  1913   and   1914  were  as   foUows-- 

n'i'H?b£;'*^^'?*^.^.",'?/F'*^;  AustraUa  and  New  Zealand, 
£1,-28.3,000  and  £1,032,000;  Argentina,  £.558,000  and  £488  000- 
^-,"^J,^J^f"«''  ^oC'S.OOO  and  £4-34,000;  Canada,  £392.000  and 
£318,000;  Japan,  £309,000  and  £320,000;  Brazil,  £350,000  and 
£1(6,000;  and  China,  £159,000  and  £117,000. 

The  last  series  of  curves,  fig.  7,  dealing  with  prominent  im- 
porters mto  this  country,  which  have  become  ahnost  monoton- 
ous by  reason  of  the  overbearing  position  of  Germany,  will  be 
reviewed  this  year  with  unusual  interest. 

Germany  did  a  bumper  trade  with  us  during  the  early  part 
of  the  year,  whether  due  to  accident  -or  design,  we  can 
leave  to  our  readers,  but  following  the  outbreak  of  war  this 
naturaUy  fell  away  to  nothing  in  September,  since  when  there 
have  been  no  official  records  of  "Gei-man"  material  enter- 
ing this  country  But  our  American  cousins,  who  in  the  pre- 
vious year  were  showing  an  increasing  interest  in  our  markets 
have  taken  up  the  running,  and  are  now  sending  into  this 
country  an  even  greater  value  of  electrical  material  than  Ger- 
many did.  Under  existing  conditions  this  development  is  not 
surpnsmg,  America  bemg  the  only  really  free  electrical  manu- 
facturing nation  at  the  present  time;  indeed,  her  freedom  in 
this  respect  may  be  a  matter  for  congratulation  to  us  under 
the  circumstances. 

It  may  be  of  some  interest  to  record  that  according  to  our 
monthly  returns,  Germany  sold  to  us  magnetos  to  the  value 


of  over  £240,000  during  the  first  seven  months  of  the  year; 
the  total  value  of  her  electrical  imports  into  this  country  during 
this  period  and  a  few  extra  days  in  August  amounted  to  some 
£1,133,000,  or  a  monthly  average— taken  over  seven  months — 
of  £162,000,  as  compared  with  £1,632,000  and  a  monthly  aver- 
age of  £136,000  during  the  previous  twelve  months.  From 
the  States  we  purchased  electrical  material  to  the  value  of 
some  £911,000,  a  monthly  average  of  nearly  £76,000,  as  com- 
pared with  a  total  of  £593,000  and  monthly  average  of  over 
£49,000  in  1913. 

Of  the  other  countries,  the  Belgian  curve  shows  that  her 
trade  has  also  dwindled  to  nothing,  while  France  stiU  main- 
tains some  small  business  with  us.  On  the  other  hand  our 
monthly  statistics  show  that  Italy,  Switzerland  and  Holland — 
neuti-al  countries  only  partly  affected  by  the  war,  have  in- 
creased their  business  with  us  since  August;  the  Dutch  lamp 
industry,  in  particular,  has  found  a  market  in  this  country, 
as  also  have  Swiss  and  Italian  cable,  etc. 

The  electrical  imports  for  the  last  five  months  of  the  years 
1913  and  1914,  for  the  Scandinavian  countries,  Holland 
Switzerland  and  Italv  were  valued  as  follows :— 1913,  £83,000 
£14,800;  £28.000;  and  £42.000  respectively;  1914,  £52,610 
£47,000;  £;34,000  and  £50,000  respectively.  The  Scandinavian 
total  for  1914  shows  a  decrease,  but  Russian  business,  which 
was  included  in  the  1913  total,  has  of  course  disapi^eared  since 
the  war  started. 


- 

-- 

—rj' 

r 

1 

1 

II   '    '    1    ;    1    1    1    1 

1 

it 

n^ 

1 

f 

ll 

T 

1 

.} 

'"1 

1 

1  1  1 

i 

4^-l~T 

165 

1 

n 

'^  -J  i 

7^ 

1 

LJi-      4 

4 

-^  if-      I 

/ 

J^    U-        t 

/ 

y 

I 

/ 

( 

I         f 

/ 

V 

/ 

\ 

^ 

'      ! 

1 

\\i       -L 

1 

' 

/ 

\t        T 

t^ 

/ 

^^       4- 

_ 

T  1*^'^ 

^K         ir 

I 

\  / 

\ 

T        1^ 

y 

/ 

\/ 

M 

i 

'' 

n 

V 

u 

3 

/ 

< 

I 

I 

1 

1, 

^   ■     r 

125 

V 

1 

r 

IT 

-  -L      j: 

J-i- 

■ 

j  r     T 

I 

/ 

' 

\ 

/ 

1 

1 

/ 

"^ 

^     .00 

S        35 

Z 

£   - 

1 

r 

IIMPO 

HTSI 

FRC 

M 

^US.  Ah 

ERICA 

\ 

\ 

/ 

^ 

S5 

/ 

T 

r    "j 

/ 

J 

\    7 

60 

f    ■ 

"I   1 

1 

i 

1             i 

1 

1 

' 

^ 

i>  I 

1 

\ 

1 

/ 

1 

1 

i 

\ 

1 

/ 

I  A 

1 

/ 

\ 

1 

<r 

1/ 

V 

1 

' 

yv 

.  / 

1 

J\\  1 

20 

V  \ 

if 

IMPORTS  FR 

™   ,-. 

^ 

\ 

\ 

/  ' 

^ 

BELGIUM 

it^i^ 

V  y 

f{ 

1    \ 

'   1 

/ 

\ 

l>^ 

L  r\Ki 

'i/ 

\ 

1  \\\ 

15 

A 

v  i 

s 

,-- 

i  y 

v 

^^s/f 

V    F 

N[._ 

•     / 

t     \\v\ 

w^ 

^s. 

Y 

Vi 

■■W'  ''-' 

J  \ 

*  1 1 1  \     «   ; 

,     T  IMPORTS 
|~FROM 

id . 

-- 

-i 

M\  V  \ 

T" 

it  m\ 

4^   ^\  \ 

0 

!   1 

1  ! 

+-      1  V 

JAN       APRIL      JULY       OCT        JAN       APRIL      JULY       OCT        JAN.      APRIL      JULY       OCT 


1912  1913  1914 

Fig.  7.— Electeical  Imports  fkom  Gebmany,  U  S.A., 
Belgium  axd  FBA^cE,  1912-14. 


General. 

In   concluding    these   notes,    we   may    point    out    that 


the 


falling  off  in  electrical  export  business  which  was  indicated 
in  our  1913  curves,  continued  during  the  year  under  review 
up  to  the  time  of  the  war,  and  the  latter"  has  only  been  an 
additional  factor  in  the  result.  Through  the  general  obscurity 
in  which  the  future  is  necessarily  veiled,  it  is  not  easy  to  see 
any  improvement  in  our  export  business,  the  indications  being 
that  a  shortage  of  both  labour  and  available  plant  will  tend  to 
a  further  falling  off  in  this  direction,  as  greater  nmnbers  of 
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troops  become  engaged.  And  for  similar  reasons  it  would 
seem  probable  that  electric  imports  from  America,  in  par- 
ticular, which  at  any  rate  has  ample  copper  supplies,  will 
show  a  corresponding  increase,  for  it  will  be  her  object  to 
make  up  for  the  shortage  of  European  importation  into  ihis 
countrj'  as  well  as  any  deficiency  in  the  usual  supply  of  mate- 
rial by  British  finns  to  the  home  market,  in  so  far,  of  course, 
a«  these  are  not  curtailed  by  the  war. 

It  is,  in  fact,  obvious  that  self  preservation  may  necessitate 
our  concentrating  on  war  requirements  to  the  exclusion,  if 
necessary,  of  foreign  trade,  and  it  is  a  matter  for  congratula- 
tion that  such  drastic  measures  have  not  up  to  the  present 
been  necessary. 


CAB    SIGNALS    ON    BRITISH    RAILWAYS. 


{Absiracti  of  Papers  read  before  the  Institution  of  Mechanical 
Engineers,  December  I8th,  1914.) 

(Concluded  from  payc  V26.) 


6.W.R.  Aatomatic  Train  Control  and  Audible  Sigdal 
S  J  stem. 

By  W.  a.   STANIER,  Assistant  Manager,  G.W.R. 
Locomotive  Works,  Swindon. 

About  the  year  1905  some  of  the  Great  Western  engineers 
devised  an  audible  signal  for  the  locomotive  cab,  which,  after 
a  certain  amount  of  experimenting,  was  considered  to  be 
simple  enough  and  certain  enough  to  warrant  a  more  extended 
trial.  It  was  agreed  to  equip  certain  branch  hues  with  the 
apparatus,  and  as  a  result  the  system  has  had  certain  im- 
provements, and  its  use  has  been  considerably  extended. 

A  fixed  ramp,  in  the  centre  of  the  track,  about  400  yards 
before  the  distant  signal  is  reached,  is  connected  to  the  lever 
in  the  signal-box  controlling  this  distant  signal  by  means  of 
an  electric  wire  and  switch  with  a  battery  in  the  circuit. 

The  ramp  is  laid  on  the  skew  so  as  not  to  wear  a  groove  in 
the  shoe,  and  to  assiaf  in  clearing  it,  and  the  shoe  which  rubs 
on  it,  of  anything  such  as  frost  or  snow  which  tends  to  insu- 
late them  from  one  another. 

In  the  signal-box  is  a  switch  connected  to  the  ramp  with  a 
battery  of  about  eighteen  Leclanch^  cells  in  the  circuit,  with 
an  earth   return.     This  switch   is   attached  to  the  lever  con- 


FiG   2. — Central  Portion  of  Ramp. 

trolling  the  distant  signal,  so  that  the  ramp  is  electrified 
when  the  signal  is  at  riiOCEED  and  dead  when  the  signal  is  at 
STOP.  The  ramp  is  therefore  dead  in  the  event  of  the  battery 
or  connections  becoming  faulty. 

The  apparatus  on  the  engine  consists  of  a  siren  and  brake- 
valve,  and  an  automatic  steam  switch.  The  contact-shoe  is 
fixed  in  the  centre  line  of  the  engine,  and  projects  to  within 
2J  inches  above  rail  level.  It  is  lifted  li  inches  whenever  a 
ramp  is  passed  over,  opening  a  switch  attached  to  the  contact- 
shoe. 


ELEOTSO- MAGNET 


the  shoe  picks  up  the  current,  closing  a  secondary  circuit  on 
the  engine  which  prevents  the  brake-valve  from  opening,  and 
at  the  same  time  causes  the  bell  on  the  engine  to  ring.  This 
audible  all-right  signal  continues  until  the  engineman  presses 
a  pu.sh-button  on  the  side  of  the  cab  apparatus,  thus  acknow- 
ledging the  signal,  and  by  breaking  the  bell  circuit  stops  the 
bell  ringing. 

The  cab  apparatus  consists  of  a  box  mounted  on  the  side 
of  the  cab  close  to  the  engineman.  It  contains  an  electro- 
magnet, energised  from  a  small  accumulator  on  the  engine, 
which  holds  up  an  armature.  The  armature  is  integral  with 
the  lever  that  controls  the  brake-valve  and  siren.  Close  to  it 
is  a  steam-switch.  Its  object  is  to  cut  out  automatically  the 
electric  battery  on  the  engine,  so  that  when  the  engine  is  not 
in  steam  the  circuit  is  open  and  wa.?t-e  of  current  is  prevented. 
It  is  arranged  with  a  diaphragin  which  is  set  to  move  with 
about  40  lb.  steam-pressure,  and  when  it  moves  it  joins  up  the 
circuit  in  the  engine.  A  selective  or  polarised  relay  con- 
trols the  secondary  circuit,  which  circuit  is  primarily  used 
for  ringing  the  bell  mounted  at  the  top  of  the  box.  which 
gives  the  all-right  signal.  This  relay  is  also  used  when  the 
apparatus  is  installed  on  single  lines.  When  a  train  is  going 
in  one  direction  on  a  single  line  it  is  necessary  that  the  ramps 
controlling  signals  in  the  opposite  direction  should  give  no 
signal.  This  is  effected  by  electrifying  these  ramps  with  a 
current  of  opposite  polarity-.  The  means  for  doing  this  is 
controlled  by  the  electric  staff  or  tablet  apparatus,  fig.  6. 

The  apparatus  on  the  engine  is  always  tested  as  the  engine 
leaves  the  locomotive  shed,  as  a  short  ramp  is  fixed  alongside 
the  outgoing  signal  for  the  locomotive  yard,  so  that  the  engine- 
man  satisfies  himself  that  the  device  is  all  richt  before  he  gets 
to  his  train.  The  device  has  proved  so  satisfactory  that  about 
180  miles  and  90  engines  up  to  the  pre,sent  have  been  equipped, 
and  its  use  is  rapidly  being  extended. 


Signalling  on  Rdivray  Trains  in  Motion. 

By  W.  WILLOX,  Engineer,  Metropolitan  Railway, 
London. 

Twenty-seven  mOes  of  the  Metropolitan  Railway  are  elec- 
trified, and  '23i  miles  are  govamod  automatically  by  track  cir- 
cuits. The  rest  of  the  Metropolitan  Railway  has  ordinary  lock 
and  block  signalhng,  with  a  number  of  sections  automatically 
controlled  by  track  circuits. 

The  system  of  signalling  in  use  on  the  electrified  portion  of 
the  Metropolitan  Railway  is  all  electric  automatic,  and  this 
signalling  requires  no  visual  indication  in  the  driver's  cab. 
There  is,  however,  a  control  on  the  driver  by  means  of  "train- 
stops,"  which  are  placed  at  every  stop  signal.  The  train-stop 
is  a  device  which  is  controlled  by  the  track  circuit  in  exactly 
the  same  manner  as  the  signals,  and  consists  of  a  short  ver- 
tical arm  which  is  held  vertically  in  its  normal  position,  and 
is  lowered  to  the  clear  position  by  means  of  the  track  circuit 
acting  through  a  motor  at  the  same  time  as  the  signal  goes  to 
CLEAR.  There  is  a  trigger  fitted  on  the  leading  motor  coach  or 
electric  lix'omotivc  which  would  engage  with  the  train-stop  in 
its  normal  position  and  so  be  deflected  backwards.  When  this 
occurs,  it  applies  the  emergency  brake  on  the  train  and  simul- 
taneously opens  the  power  circuit,  thus  braking  the  train  and 
cutting  off  the  current.  In  this  way,  if  a  driver  passes  a 
signal  at  danger,  his  train  is  automatically  brought  to  a  stand 
and  c^-innot  be  started  again  until  the  trigger  is  replacp<l  in 
the  vertical  position,  .^s  showing  the  effect  of  these  train- 
stops,  it  may  be  mentioned  that  a  train  weighing  200  t^ons 
running  at  a  speed  of  25  miles  per  hour  on  the  level  is  brought 
to  a  stand  in  less  than  its  own  length. 
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Tlie  switch  is  connected  with  the  electrically-controlled 
brake-valve  and  siren  in  such  a  way  that  whenever  it  is 
opened,  except  ns  hereafter  described,  air  is  admitted  tlirough 
the  siren  and  brake-valve  to  the  train-pipe,  soumlmg  the  siren 
and  applying  the  brakes  on  the  train,  figs.  3  and  4  Ihis 
happens  "when  an  engine  passes  over  an  uneltx:trilied  rainp. 
llio  driver  can  stop  the  siren  sounding,  and  stop  the  applica- 
tion of  the  iMiikes  bv  raising  a  hnndle  provided  for  tiie  pur- 
pose, and  thus  acknowledges  th(>  audible  stop  or  danger  signal 
given  bv  the  siren.  Should  the  signal  be  in  the  proceed  or 
all-right  position,  fig.  5,  the  switch  connected  to  the  lever 
in  the  signal-box  working  this  signal  is  closed,  and  the  ramp 
is  electrified,  so  that  when  the  engine  pa.sses  over  the  ramp. 


These  train-stops,  although  they  conic  to  a  clear  positj..ii  .ii 
the  siime  time  as  the  signals,  are  controlhxi  by  the  track 
circuit  independently  of  the  .signals,  so  that  if  by  any  acxMdent 
the  signal  should  remain  at  the  clear  position  instead  of  B.oing 
to  dancer,  the  train-stnp  would  still  go  to  the  vertical  iMisition 
and  thus  come  into  action   if  the  train  went  pa,«t   the  signal. 

Tlie  control  for  the  train-stop  mechanism  is  complete  when 
the  respective  track-section  is  uno<'Cupied,  and  is  in  .=hiint  with 
the  signal  control.  After  the  train-stop  motor  has  finished  its 
work,  th.it  is.  bringing  the  train-st<ip  arm  tn  the  cle.\r  or 
in<ipeTativc  position,  the  motor  circuit  is  openixl  aut<iniatically 
by  means  of  the  motor  control.  Tlie  train-stop  is  then  held  in 
the  CLEAR  position  electrically  by  means  of  a  clutch  (as  shown 
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ou  plan).  The  motor  only  operates  for  the  actual  clearing, 
and  the  clutc-h  arrangement  reduces  the  power  for  holding  at 
CLEAR  to  an  almost  negligible  quantity,  1-10  amp.  ^Yhen  the 
!>o\ver  circuit  is  broken,  the  only  moving  part  of  the  apparatus 
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-  Coutact  0:1  Icvci-  conlrolling  signal  for  uirectiaa  of  riiuiiini. 
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Contact  in  Electric  Tal^lct  lustiiiiiient.  electrifying  Rainp  so  as  to 
produce  no  signal  on  engine.  Contact  made  onlv  when  Tablet  is  out 
(or  train  to  proceed  in  opposite  direction.  ^^ 

Fig.  6. — Wieing  on  Sisgle-Linb  Railway. 

is  the  ti-ain-stop  arm  and  shaft,  the  motor  remainiBg  station- 
ary, this  being  effected  by  the  clutch  mechanism.    The  voltage 
<if"  operation  is  60  and  the  power  required  for  clearing  about 
30  watts,  the  time  taken  being  five  to  six  seconds. 
Fig.   7    shows    the   general    arrangement  of    the    train-stop 


ratus  took  charge  of  the  train ;  it  did  not  come  into  operation 
if  the  driver  kept  within  the  speed  limit  applicable  to  the  case. 
.\  maximum  speed  limit  was  enforced  in  similar  manner,  and 
in  the  event  of  a  signal  being  at  danger,  speed  was  reduced 
automatically  to  say  5  m.p.h.  Ramps  in  and  at  the  entrance 
to  curves  secured  automatic  speed  limitation  therein.  This 
sjstem  had  been  used  satisfactorily  for  some  years;  the  General 
Railway  Signal  Co.  (Rochester  and  New  York)  was  to  use  it 
in  re-signalling  the  Metroix)litan  Railway  (New  York)  and  the 
Pennsylvania  Railway  was  about  to  use  it  on  20  miles  of 
four-track  way. 

Mr.  H.  R.AYNAR  Wilson  was  strongly  in  favour  of  cab  sig- 
nalling, but  doubted  the  wisdom  of  attempting  sndden  whole- 
'  sale  and  radical  changes  in  signalling  methods.  According  to 
his  investigations,  cab  signals  had  never  been  recommended 
by  Board  of  Trade  inspectors.  (Mr.  ^Yilson  laid  considerable 
stress  on  this  point,  but  a  later  Speaker  said  there  were  cases 
in  which  Board  of  Trade  inspectors,  had  recommended  cab 
signals.)  Notable  progress  had  already  been  made,  cab  sig- 
nals being  installed  on  90  Great  Western,  36  North  Eastern, 
and  two  Midland  locomotives,  but  to  avoid  unnecessary  expense 
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Fig.  7. — Train  Stop,  Metropolitan  Railway. 


and  controlling  motor  at  rail  level,  and  fig.  8  is  a  diagram  of 
the  wiring  between  the  track  circuit  and  the  motor,  showing 
how  it  is  controlled. 

With  regard  to  the  reliability  of  the  train-stops  described, 
the  results  are  very  satisfactory,  as  there  have  been  many  cases 
of  drivers  running"  past  the  signal,  either  through  carelessness 
or  some  failure  of  the  apparatus,  being  pulled  up  by  the  train- 
stops. 

As  to  its  usefulness,  it  is  relied  on  to  such  an  extent  that 
fog-signalling  in  some  cases  has  been  dispensed  with.  Further, 
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"Fig.  S  — Diagra.m  of  Track  Circuit  and  Motor  Control. 

it  has  been  possible  to  shorten  the  signal  sections,  and  this 
shortening  has  only  been  agreed  to  by  the  Board  of  TYade  on 
condition  that  train-stops  are  provided,  and  the  Board  of  Trade 
alsj  requires  that  all  stop  signals  on  the  electrified  lines  shall 
li^^  fitted  with  the  train-stop  apparatus. 

Discnssios. 

In  opening  the  discussion,  the  Ch.mbm.^n  (Mr.  Michael  Long- 
ridge)  said  that  the  subject  of  cab  signaUing  was  of  enormous 
importance,  as  the  ordinary  system  of  semaphore  signalling 
left  much  to  be  desired.  He  suggested  that  audible  signals 
were  always  more  reliable,  and  that  the  efforts  of  engineers 
should  be  directed  to  perfecting  a  system  of  audible  cab- 
signalling. 

Mr.  .\.  T.  Black.all  {Chief  Signal  Engineer,  G.W.  Rly.) 
attached  special  importance  to  automatic  brake  application 
in  the  event  of  the  signal  being  at  danger;  with  this  syst-em, 
there  was  no  need  for  visual  signals.  Uniformity  of  system 
was  of  the  utmost  importance ;  in  particular,  an  engine  belong- 
ing to  railway  .A  should  be  able  to  pick  up  signals  on  railw-ay 
B  when  running  over  the  latter.  He  agreed  that  there  should 
be  no  moving  parts  in  the  track  equipment  for  cab  signalling. 
On  high-speed  lines  in  particular,  it  was  unsafe  to  depend 
on  the  train  hitting  a  stop  moved  from  a  signal-box  say  half 
a  mile  away. 

Mr.  S.  L.  Gibson  (Toronto)  outlined  a  Swiss  system  of  signal- 
ling and  train  dispatching  {i.e.,  control  from  a  central  office) 
with  which  he  had  had  experience  in  the  States.  Tl:e  system  was 
iu  regular  use  on  130  miles  of  track  with  extensions  in  pro- 
gress to  2-50  miles.  A  fixed  ramp  and  shoe  were  used,  visible 
as  well  as  audible  signals  being  given  in  the  cab.  Following 
usual  .American  practice,  a  green  light,  i.e.,  "  safety  "  signal, 
was  shown  normally,  a  red  light  appearing  only  between  the 
distant  and  home  signals  when  danger  was  present.  The 
ramps  were  connected  to  the  conti-ol  station,  and  in  the  latter 
was  a  record  sheet — showing  time  horizontally  and  number  of 
"blocks"  vertically — on  which  eveiy  train  on  the  system 
lecorded  its  position  accurately  and  automatically.  Only  in 
fxceptional  cases  were  trains  stopped  automatically.  In 
^■•neral,  control  w^as  restricted  to  automatic  speed  limitation 
within  predetennined  limits :  this  speed  control  could  not  be 
overcome  by  the  driver.  The  automatic  apparatus  was  set  in 
operation  at  the  distant  signal,  and  if  the  driver  did  not 
reduce  speed  within  n  certain  distance,  the   automatic  appa- 


and  to  reduce  the  difficulty  of  securing  ultimate  uniformity  of 
working,  it  was  desirable  to  proceed  slowly — first  repeating 
distant  signals  efficiently,  then  adding  stop  and  route  signals 
later. 

Mr.  J.  S.4VERS  (Midland  Railw^ay)  ix>inted  out  that,  however 
useful  "  train  .stops"  might  be  on  low-speed  lines_,_  they  were 
of  no  value  for  high-speed  steam  or  electric  traffic.  In  his 
opinion  several  recent  accidents  on  the  Interborough  and  Third 
.Avenue  Railways  could  only  be  attributed  to  failure  of  train 
stops.  .Mlou-ance  must  be  made  for  the  fact  that  more  or  less 
irjain-lino  track  would  ultimately  be  electrified,  and  he  behaved 
that  it  would  be  found  there  was  no  room  on  the  track  for 
signalling  appiiratiis.  .\t  pre.sent  single-phase  overhead  trac- 
tion utilised  running  rail  return,  but  the  speaker  believed  that 
the  B<iard  of  Trade  here  and  the  Pubhc  Safety  Commission  in 
the  States  wimld  soon  insist  on  a  special  return  circuit  being 
provided,  in  which  case  ramp  systems  of  cab-signalling  would 
have  to  find  another  means  of  transmitting  signals  to  the 
engine.  In  co-oi>eration  w'ith  Mr.  .\cfield  he  had  tried,  on  the 
Midland  Railway,  a  wireless  system  based  on  the  Railophone 
and  operating,  through  a  tuned  relay,  an  audible  indicator 
and  the  train  brake.  He  submitted  that  the  continuity  of 
visible  signals  as  now  used  made  them  ideal  if  only  one  could 
ensure  that  they  could  always  be  seen. 

Mr.  A.  D.  Jones  (S.E.  and  C.  Rly.)  asked  whether  risk  was 
not  incurre<l  by  the  normal  position  of  the  indicating  arm 
being  "clear"  in  the  North  Eastern  system  of  cab-signalling; 
and  by  the  driver  being  able  to  re-set  the  csih  semaphore  and 
switch  out  the  bell.  Did  not  cab  signals  take  the  driver's 
attention  from  the  track?  The  critical  period  between  the 
beginning  of  a  fog  and  calling. out  fog-men  could  be  tided 
over  by  some  apparatus  enabling  signalmen  to  place  detonators 
mechanically.  Cab-signalling  was  imperfect  so  long  as  it  left 
the  possibility  of  eiTors  due  to  signalmen,  for  such  errors  had 
Vieen  responsible  for  many  accidents:  also,  the  system  should 
include  automatic  train  control,  though  this  must  not  be  in 
the  natui-e  of  a  sudden  train  stop  in  the  case  of  high-spee<l 
traffic.  -"Vpart  from  other  considerations,  an  attempt  to  stop 
suddenly,  s:iy,  a  heavy  goods  train  on  a  down-grade  would 
cause  trucks  to  mount  the  tender.  L'niformit>-  of  system  wn.-; 
of  the  utmost  importance — particularly  in  such  cases  of  mili- 
tary emergency  as  now  existed,  when  through-running  in 
every  direction,  all  over  the  country,   was  desired. 

Mr.  G.4RXER  Smith  said  that  in  his  opinion  a  mechanical  as 
well  as  an  electrical  signal  was  necessary  for  safety. 

Mr.  R.  G.  Berby  (L.  &  Y.  Rly.)  announced  that  he  had  been 
conducting  successful  experiments  with  a  system  of  cab- 
signalling  giving  both  "all  right"  and  "danger"'  signals, 
but  requiring  no  battery  or  accumulator  and  no  delicate  con- 
tacts on  the  locomotive 

Mr.  .\.  E.  Roberts  (L.  &  S.W.  Rly.)  criticised  severely  th" 
nraotice  in  the  North-Eastern  system  of  mounting  the  brush 
fr,ime  "U  a  ti-uck.  which  had  considerable  vertical  motion. 

Mr.  R.  .T.  Inskll  (G.W.  Rly.)  pointed  out  thatthe  G.W.  Rly. 
.system  of  cali-signalling  was  as  efficient  as  the  NE.  Rly.  system 
in  warning  drivers  of  their  approach  to  a  signalling  zone:  thi' 
G.W.  system  gave  cab  signals  coinciding  with  the  semaphore 
.signals.  Route  indications  were  given  only  in  the  case  f' 
junctions  w-hich  could  be  traversed  at  40  m.p.h.  or  upwards. 
.4t  mo.st  junctions  the  "danger"  .signal  was  given  at  the 
distant  post  in  order  that  speed  might  be  reduced  for  the 
junction:  rouf.e  indications  were  then  unnecessarv.  Train 
stops  were  of  no  use  on  high-sneed  steam  lines.  Modern  high- 
speed, frequent-service  conditions  would  necessitate  one  sys- 
tem beina  generally  adopted  in  the  near  future. 

In  reply,  Mr.  Acfield  said  that  no  mechanically  operat^^d 
moving  ramp  could  be   generally  satisfactory.     Tests  on  the 
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Midlaiul  Railway  showed  that  train  stops  could  not  stand 
oiioration  by  trains  running  at  60  to  70  m.p.h.  The  exigencies 
III'  luotlern  "tratfic  demanded  that  the  driver  should  be  able  to 
release  himself  from  automatic  braking  directly  such  release 
l)ocame  safe,  and  without  waiting  for  the  guai'd's  services. 
Visual  signals,  though  not  necessary  where  distant  signal 
ciiiitrol  was  alone  practised,  were  advisable  where  the  home 
i~ignal  was  given  also. 

Mr.  PiGG  (speaking  in  the  absence  of  Mr.  V.  L.  Raven)  said 
that  an  important  feature  of  the  N.E.  system  was  the  showing 
of  one  signal  till  the  next  was  given.  The  driver  was  not 
required  to  remember  «hat  was  the  last  signal.  The  normal 
I)osition  of  the  indicating  anxi  was  "danger,"  but  the  normal 
running  position  wa.s  "safe"  so  long  as  all  cu'cuits  and  con- 
tacts were  in  order.  The  cutoff  switch  was  used  only  to  save 
current  while  locomotives  were  in  sheds;  special  ramps  out- 
side the  latter  demonstrated  the  correct  working  of  the  appa- 
ratus on  leaving  the  .sheds.  The  bell  switch  was  for  use  in 
shunting;  even  with  the  bell  switched  out,  a  complete  "off" 
signal  was  not  given  because  the  route  indicator  remained 
central.  The  complete  canalisation  of  the  system  was  very 
important,  and  Mr.  Raven's  system  did  not  lose  control  of 
the  driver  at  the  distant  signal. 

Mr.  W.  A.  Stanier  said,  with  I'egard  to  acceleration  of  ser- 
vice by  cab  signals,  that  G.W.  drivers  placed  implicit  faith 
ill  their  apparatus  and  ran  dead  to  time  in  fogs  when  trains 
111  it  equipiied  with  cab  signals  were  seriously  delayed.  The 
(i.W.  Rly.  had  also  tried  a  purely  mechanical  audible  cab- 
.signalling  system. 

Mr.  W.  Wirxox  said  that  when  cab  signals  were  sufficiently 
jierfected  no  doubt  they  would  be  used  on  suburban  electric 
trains.  At  present  train  stops  were  used  as  being  the  only 
means  by  which  such  a  service  a.s  4-2  trains  per  hour  on  one 
line  could  be  maintained.  In  operation  they  had  proved  per- 
fectly reliable  at  speeds  up  to  40  or  even  50  m.p.h. 

Mr.  A.  P.  Bound  (G.C'.R.),  in  a  communication,  expressed 
the  view  that  the  existing  visual  signals  must  be  retained,  and 
any  new  system  must  be  merely  an  ardjunct  to  present  methods. 
Tl  was  useless  to  deal  with  the  fog-signalling  problem:  the 
])roper  course  was  to  provide  something  which  would  ensure 
that  the  traffic  should  be  worked  according  to  the  indications 
displayed  by  the  signals.  The  main  thing  was  tn  prevent  a 
train  from  passing  a  noME  .signal  at  d.woer  by  fixing  the  con- 
trol at  such  a  distance  from  the  signal  that  the  train  would 
be  stopped  in  time. 

Mr.  H.  W.  Moore  (L.  &  Y.R.)  wrote  that  the  system  des- 
t-ribed  by  Mr.  Stanier  api>eared  to  meet  every  practical  require- 
ment, though  -it  only  gave  a  warning  at  the  disT.ant  signal, 
lie  thought  an  auti>matic  appliance  should  be  provided  to 
stop  the  bell  ringing. 

Mr.  J.  C.  SvKES  thought  that  the  driver  .should  not  be 
allowed  too  ea.sily  to  libeiate  his  lirake  when  it  had  been 
applied  automatically.  The  duties  of  the  driver  .should  not 
be  added  to;  ho  should  be  allowed  freedom  of  action  until  he 
did  something  wrong,  and  therefore  he  thought  a  properly 
^'esigned  train-stop  was  the  solution  of  the  difficultv.  Tliey 
were  putting  too  much  apparatus  on  the  locomotive;  the  train- 
stop,  however,  was  simple.  The  signalman  ought  to  be  pro- 
vided with  moans  to  stop  a  train,  in  case  of  need. 


THE    DEVELOPMENT    AND    APPLICATION 
OF    SEARCHLIGHTS. 


At  a  meeting  of  the  Ili.umin.wi.n'g  Engineering.  Society  on 
■Tiinuary  19th,  Mr.  P.  G.  Ledger  opened  an  instructive  general 
■discussion  on  this  subject,  the  paucity  of  literature  relating 
to  which  was  remarke<l  and  regretted  by  most  of  the  speakers. 
.\fter  jxiinting  out  the  distinction  between  beacons  which 
.;ue  intended  to  be  seen  from  a  distance  and  searchlights  which 
are  intended  U>  illuminate  and  reveal  distant  objects,  Mi'. 
Ledger  stalc<l  that  the  electric  arc  was  the  only  source  having 
sullicient  intrinsic  brilliancy  (■2(X),0(X)  c.r.  per  sq.  in.)  for  high- 
power  maritime  work,  though  biinchixl  incandescent  filaments 
and  the  li;ilf-watt  lamp  were  useful  for  locomotive  headlights, 
fire  brigade,  aeroplane  and  other  small  .searchlights.  Search- 
lights wore  used  during  the  last  Franco-Prussian  war,  but 
with  metal  mirrors  which  suffered  from  distortion,  corrosion 
and  other  defects.  The  perfection  of  the  mirror  and  optical 
.■jystem  generally  was  the  chief  improvement  which  had  been 
effected  in  (he  construction  of  searchlights,  and  in  this  connec- 
tion the  work  of  Fresnel  and  Mangiii  iiin.st  not  be  forgotten. 
'Hie  candle-power  of  a  i>o\verfiil  .searchlight  was  very  indeter- 
minate, varying  as  it  did  with  the  consumption  of  the  carbons 
and,  in  effective  value,  with  atmospheric  absorption.  Tests 
made  in  a  clear  otmosjihere  showed  that  the  candle-power 
varied  from  4,0lX),000  c.r.  with  a  prnjector  40-cm.  in  diamet^'r, 
using  a  2n-amp.  arc,  to  180.000.000  c.i'.  with  a  loO-cm.  pro- 
jector and  1.50-amp.  arc;  in  the  latter  ca.se.  the  intensification 
fact<ir  of  the  mirror  would  be  about  4,300  and  the  mean 
horizontal  intensity  of  the  arc  in  the  direction  of  tlii'  mirror 
alwut  46.000  CM',  'hie  speaker  exhibited  a  curve  showing  that 
increasing  the  input  to  searclilight.s  iiu-reased  the  r.P.  per  watt 
at  first  rapidly,  but  then  slowly:  corresponding  to  0.8,  1.7,  2.75, 
4.9,  and  9.5  kilowatts  were  4,  5,  5.5.  0  and  6.5  c.r.  per  watt. 


Knowing  the  divergence  of  the  beam  (rarely  less  than  2°  or  3°, 
nor  need  it  be  otherwise,  or  it  would  take  too  long  to  search  a 
given  area),  the  true  centre  of  radiation  cordd-  be  det«rmined 
and  the  law  of  inverse  squares  applied  sufficiently  closely  to 
permit  a  fairly  definite  value  to  be  assigned  to  the  candle- 
power.  Usually,  however,  the  variety  of  carbons,  current  and 
voltage,  and  diameter  and  focal  length  of  minor,  were  alone 
specified.  The  "  range  "  of  a  projector  was  even  less  definite 
than  its  candle-power.  Often  it  was  demanded  that  a  projector 
should  show  up  small  objects  which  could  not  under  any  cir- 
cumstances be  seen  at  the  distance  specified.  Any  attempt  to 
specify  range  must  stipulate  that  the  atmosphere  be  clear  and 
that  an  object  of  definite  size  and  colour  be  visible  at  a  cer- 
tain distance.  .As  a  rough  guide,  a  modem  loO-amp.  search- 
light would  carry  10,000  yards  in  clear  weather.  Nerz's  rule 
stated  that  the  radius  of  action  varied  with  the  square  root  of 
the  mirror  diameter  and  the  fourth  root  of  the  intrinsic  brilli- 
ance of  the  source;  this  rule  took  no  account  of  the  size  of 
object  viewed. 

The  coming  of  aircraft  had  made  it  necessary  to  project 
beains  vertically  upwards  for  military  purposes  and  had  raised 
the  intricate  problem  of  ananging  for  flashing  beacons  operat- 
ing in  both  horizontal  and  vertical  planes.  Vertical  projec- 
tioii  might  be  arranged  by  giving  the  projector  barrel  the 
desired  inclination ;  hy  using  a  lens,  with  the  arc  beneath  it, 
instead  of  a  mirror;  or  by  allowing  hght  from  a  stationarv- 
projector  to  fall  on  a  mirror  capable  of  rotation  in  any  plane.  ■ 
Yellow  or  red  rays  penetrated  fog  better  than  did  blue  light,  ■ 
and  there  was  a  possibility  of  increasing  ranges  Isy  using 
coloured  light;  using  a  coloured  mirror  or  screen  woidd  waste 
much  light.  Any  improvement  with  a  view  to  increasing  the- 
light  available  would  have  to  be  made  by  increasing  the 
brilliancy  of  the  crater;  but  progress  in  this  direction  must 
not  diminish  unduly  the  life  of  carbons  (3  or  4  hours  in  large 
and  7  hours  in  small  projectors.)  A  100-amp.  arc  using  a 
27-mm.  posiitive  carbon  might  employ  a  13-mm.  copper-cored 
negative  and  the  shadow  of  the  latter,  with  a  relatively  long 
arc,  was  inconsiderable.  Recent  improvements  had  been  in 
respect  of  rapid  dismantling  and  easy  manipulation,  e.g., 
automatic  movement  of  the  beam  in  accordance  with  the 
motion  of  an  observer's  telescope. 

Mr.  .1.  EcK  said  that  we  appeared  to  have  reached  the  limits 
of  performance  with  searchlights  of  the  existing  usual  design : 
increa.sed  current  input  no  longer  gave  appreciably  more  light 
on  a  distant  object.  .•\  new  type  of  lamp  had  recently  been 
produced  in  the  States  having  vapour-cooled  electrodes  placed 
at  about  150°  to  each  other.  The  positive  carbon  was  ].5-mm. 
in  diameter  and  horizontal,  the  negative  was  11-mm.  in 
diameter  and  inclined.  Both  carbons  were  rotated  steadily 
by  a  small  motor  which  also  .served  to  actuate  the  fee<l  and 
other  movements  in  the  lamp.  Flat  nozzles  delivered  methy- 
lated spirit  vapour  on  to  the  carbon  tips.  The  arc  crator  occii- 
jiied  the  whole  section  of  the  positive  carbon,  and  it  was  found 
that  with  lamps  of  this  type,  higher  specific  illumination  and 
araoreaincentrated  beam  were  obtained  than  from  an  ordinarj' 
{Mojector  of  equal  size.  As  compared  with  a  standard  pro- 
jector of  the  same  current  capacity  and  mirror  diameter,  a 
projector  with  vapour-cooled  arc  produced  4.2  times  as  great 
average  illumination  along  2^8  ft.  of  arc  at  a  distance  of  6,800 
ft.,  and  5.2  times  as  great  illumination  along  1,238  ft.  of  arc 
at  a  distance  of  '27,5.50  ft. 

Mr.  W.  M.  MoRDEY  said  that  there  seemed  to  be  a  tendency 
to  revert  to  the  earliest  type  of  arc  with  inclined  carbons  and 
both  incandescent  tips  exposed.  Was  it  not  possible  to  use 
an  alternating-current  arc  with  inclined  and,  of  course,  equally 
heated  carbons,  while  still  keeping  a  small  enough  source  for 
accurate  focusing?  .\t  present  the  capacity  of  projectors  was 
largely  limited  by  heating:  i)ossibly  it  would  be  worth  while 
to  water-cool  the  barrel  and  mirror. 

Mr.  LvoN  said  that  oxy-petrol  burners  incandescing  a  refrac- 
tory button  pcrinitted  the  construction  of  very  portable  self- 
(■ontained  searchlights.  For  aeroplane  u.se  a  swivelling  search- 
light of  2,000  intrinsic  candle-power  weighed  60  lb.  complete 
with  generator,  automatic  field  regulattir  (compensating  for 
variations  in  engine  speed)  and  ballast  resistance.  A  Fresnel  ^ 
lens  was  used  and  a  sheet  of  plane  glass  prevents)  ash  dropping 
on  to  the  mirror.  A  half-watt  signalling  lamp  with  a  specially 
efficient  optical  system,  for  aero-work,  was  also  describe*!.  .\ 
metal-filament  lamp  of  1  to  1.2  intrinsic  ci".  fitted  in  a  para- 
bolic mirror  permitted  Morse  signals  to  be  read  in  this  country, 
at  the  rate  of  17  a  minute,  over  distances  exceeding  11  miles. 
This  was  distinctly  promising  in  connection  with  the  use  of 
half-watt  lamps  for  beicona. 

Mr.  T.  RiTriUK  regretted  the  entire  absence  of  standardis;!- 
tion  in  searchlight  practice,  even  in  tlie  most  elementary 
matters.  If  the  barrel  instead  of  the  mirror  of  n  searclilight 
were  made,  say.  24  in.,  the  mirror  would  only  be  about  20  in. 
in  diameter,  and  f20  to  .f.'W  would  be  saved  (or  lost)  on  the 
mirror  alone.  Diameter  figures  should  refer  to  the  mirror. 
It  should  bo  possible  to  draw  up  standard  emission  curves  and 
standard  sp<H'ific.itions  for  the  crater  diameter  as  a  fraction  of 
the  mirror  diameter.  By  increasing  from  1  t<i  5  kw.  input, 
from  4  to  65  c.r.  per  watt,  to  the  mirror,  could  l>e  got  in 
modern  searchlights,  and  in  the  vapour-coolol  type  10  to  12 
c.r.  per  watt  was  obtainable,  acconling  to  the  rate  of  carbon 
consumption.  Due  to  tliis  and  elimination  of  the  red  e<ine 
surrounding  the  crater,  a  whiter  light  and  greater  penetra- 
tion was  ol)taine<l  :  tests  showed  that  gunners  could  find  and 
hit  a  target  2  or  .S  miles  further  away,  using  a  projector  of 
the  vaiKiur-ctxiled  type,  instead  of  an  otherwise  similar  stan- 
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dard  lamp.  The  small,  heavily  worked  carbons  in  the  vapour- 
cooled  type  could  be  impregnated  without  the  ill  effects  noticed 
when  using  otdinaiy  cuiTent  densities.  Combustion  was 
bett-er  at  the  higher  working  temperature,  and  due  to  less 
scattering  of  the  beam  the  observer  could  keep  within  hail  of 
the  operator  without  being  dazzled. 

Mr.  J.  W.  W'lLLCOS  gave  test  data  showing  the  excellent 
performance  of  metal-filament  lamps  in  small  searchlights 
(9-12  in.  diameter,  2J-3  in.  focus)  required  to  deliver  a  rela- 
tively small  volume  of  light  for  pick-up  distances  not  more 
than  5  000  ft.  The  multiplication  factor  of  the  mirrow  was 
500  to  1,000  for  8°  beams  and  3,000  to  6,000  for  5°  beams.  Due 
to  the  sharper  focus  obtainable,  incandescent  lamps  had  been 
found  better  than  arcs  for  locomotive  headlights. 

Mr.  L.  R.  B.  PE.4RCS  suggested  that  impregnation  with 
strontium  salt.s  might  introduce,  unstable  resistance  conditions 
and  cause  "  spurting." 

A  Visitor  stated  that  the  French  authorities  made  a  prac- 
tice of  over-running  incandescent  filament  lamps  in  a  certain 
class  of  searchlight.  By  over-running  8  or  16-volt  lamps  100 
per  cent.,  light  could  beobtained  at  J  watt  per  c.p.  The  lamps 
lasted  only  one  or  two  hours,  which  was  quite  sufficient  for 
the  purpose  in  view.  Was  it  not  possible  that  the  use  of 
several  lamps  concentrating  on  one  spot  would  overcome  the 
limitations  of  a  single  beam? 

Mr.  H.  Smith  quoted  some  of  the  conclusions  reached  in 
recent  military  searchlight  investigations  in  America.  By 
altering  the  shape  and  composition  of  carbons,  50  per  cent, 
increase  in  light  could  be  obtained.  Coring  steadied  the  arc 
and  gave  the  crater  the  right  shape  and  brightness.  Though 
yellow  rays  penetrated  farthest,  it  was  no  use  trying  to  make 
yellow  light.  It  involved  a  flame  arc  which  fouled  the  mirror, 
choked  operators  and  spoiled  focus :  the  loss  was  greater  than 
the  gain. 

Prof.  Blondel  (communicated)  stated  that  existing  methods 
of  specifying  range  were  too  vague  and  empirical.  Atmospheric 
absorption  varied  greatly  in  different  districts  and  complete 
over-land  data  were  not  available.  He  gave  mathematical 
expressions  and  lists  of  numerical  factors  and  relevant  physical 
data,  and  made  allowance  for  the  sudden  decrease  in  visual 
acuity  occurring  when  illumination  falls  below  0.15  metre- 
candle. 

Mr.  J.  S.  Dow  pointed  out  that  there  were  sound  physical 
reasons  why  blue  rays  should  be  excluded  from  searchlight 
beams.  Not  only  had  they  poor  penetrating  power,  but  also 
their  disnersion  produced  a  blue-white  haze  very  objectionable 
in  practice.  Better  definition  of  distant  objects  could  be 
obtained  if  blue  rays  were  excluded. 

Mr.  Chalmkrs  said  that  Nerz's  range  formiila  neglect.ed  to 
account  for  the  di^tinc^  of  the  observer;  this  was  not  per- 
missible if  the  object  viewed  subtended  only  one  or  two 
minutes  of  arc  at  the  observer's  eye.  So  long  as  glasses  of 
moderate  magnifying  power  were  employed,  small  objects  could 
be  seen  at  as  great  range  as  large  objects  viewed  by  the  naked 
eye. 

Mrs.  Herth.4  .\yrton  said  that  previous  speakers  had  almost 
ignored  the  ouestion  of  arc  stability,  which  was  extremely 
important  and  depended  on  many  factors.  The  supply  gene- 
rator u.sed  should  give  15  or  20  volts  excess  pressure,  on  open 
circuit,  above  that  required  at  the  arc.  Six  years  ago  she  had 
sent  tn  the  .Admiralty  drawings  of  the  shapes  to  which  carbons 
"  should  be  cut  :  this  information  had  not  been  applied,  but 
the  recent  .^meric^in  investigations  again  .showed  its  import- 
ance. In  investigating  the  best  running  conditions,  the 
sneaker  hnd  found  120  amps,  at  70  volts  on  the  arc,  using  a 
.SS-mm.  solid  po.sitive,  had  given  a  long  and  stnble  arc  with 
20  per  cent,  more  licht  than  usual.  Best  results  depended 
larrtely  on  thp  operator's  skill. 

M">'.  .\.  P  Trotter  said  thnt  the  practical  operation. of  search- 
lights was  very  simnle.  whereas  to  express  their  theory  mathe- 
miticallv  w:is  difficult  and  unsatisfactory-.  So  many  arbitrary 
constants  we'-p  involvpd  that  there  was  little  theorv  left  by 
the  time  one  bad  evolved  an  accurate  formula.  Residents  in 
London  had  Piohtlv  opportunity  of  observins  what  splendid 
h''a"is  wprp  obtained  f'-om  modern  searrhl-ghts.  .As  a  matter 
of  fict  thpv  showed  less  divergenc.e.  than  was  dictated  by 
theory.  .\r\v  attpTint  to  express  and  work  with  the  candle- 
power  of  a  BParchlicht  was  nnsatisfnctory.  The  opl-p  satisfac- 
tory method  was  to  deal  with  lumens  and  flux  of  light. 
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Ox  Wednesday  eveniog  last  week,  at  a  meeting  of  the 
Students  of  the  Institution  of  Electrical  Engineers,  Mr. 
Charles  H.  Merz  delivered  an  extremely  interesting  lecture 
on  the  subject  of  electricity  supply  on  the  large  scale  in 
populous  areas,  illustrating  his  remarks  with  lantern  views 
and  diagrams.  By  virtue  of  the  positions  he  occupies  and 
the  unique  experience  that  he  has  acquired,  the  lecturer  is 
exceptionally  well  equipped  for  dealing  with  a  subject 
which  we  may  regard  as  his  speciality,  and  it  is  to  be 
regretted  that  the  reproduction  of  his  lecture  in  e.r(enso  is 
not  permissible. 

In  the  first  place,  Mr.  Merz  established  by  logical 
processes  the  fact  that  the  interconnection  of  several  large 
adjoining  areas  for  the  purpose  of  supplying  electricity  was 
essential  to  reliability  combined  with  economy  :  each  area 
can  receive  a  supply  from  at  least  two  directions,  and 
instead  of  having  a  separate  stand-by  plant  in  each 
generating  station,  the  whole  of  the  stations  become 
mutual  guarantors  of  the  cjntinuity  of  supply.  Plant 
of  the  same  total  rating  then  gives  a  greater  degree 
of  reliability  than  would  otherwise  be  attained,  and. 
roughly,  we  may  say  that  with  n  stations  working 
together,  the  individual  generating  sets  may  be  »  times 
as  large.  This,  of  course,  results  in  a  great  reduction 
in  capital  cost,  as  well  as  in  steam  consumption.  Gene- 
rating sets  of  2.j,000  KW.  capacity  have  already  been  put 
to  work,  with  excellent  results,  and  Mr.  IMerz,  who  is  accus- 
tomed to  thinking  in  large  units,  sees  nothing  to  prevent 
the  installation  of  50,000-kw.  sets  at  no  distant  date. 

Another  result  of  interi^'onnection  is  improved  load  factor, 
and  the  lecturer,  showing  maps  of  the  .North-East  Coast 
network,  by  far  the  largest  example  of  the  kind  in  this 
country,  gave  startling  figures  for  the  load  factor  attained 
in  that  area.  It  must  be  admitted  that  the  region  in 
question,  with  its  enormous  industrial  demand  for  electric 
power,  possesses  exceptional  advantages  from  this  point  of 
view.  The  remarkable  development  of  the  so-called 
"  waste-heat "  station  system  was  well  illustrated  by  statistics 
and  diagrams  :  but  here  again  the  district  is  quite  excep- 
tional in  character.  1 1  is  worthy  of  note  that  a  company,  free 
from  the  trammels  that  embarrass  municipal  undertakings, 
was  able  to  carry  out  this  huge  system,  which  would 
have  been  impossible  in  the  case  of  a  municipality. 

Amongst  possible  openings  tor  the  further  development 
of  electricity  supply,  and  the  improvement  of  the  power 
factor,  the  lecturer  referred  especially  to  electric  traction  on 
railways,  which  has  already  made  considerable  progress  on 
Tyneside,  and  he  pointed  out  that  there  is  a  tendency  to 
advocate  electrification  for  suburban  service  only,  on  account 
of  the  advantages  of  electricity  where  there  are  frequent 
stops  ;  but  the  economy  of  electric  traction  does  not  depend 
on  the  stops,  but  on  the  density  of  the  traffic,  and  Mr.  Merz 
einphas'scd  the  fact  that  a  material  saving  can  be  effected 
on  a  railway  of  any  length  whatever,  without  regaril  to 
stop*  if  the  traffic  is  heavy  ami  continuous.  The  mineral 
trafiic  on  some  branches  of  the  Xorth-Eastern  Railway  fulfils 
the  conditions,  and  the  new  electric  service  with  overhead 
high-pressure  supply  to  the  locomotives,  which  will  soon  be 
inaugurated  by  the  company  on  one  of  these  lines,  is  expected 
to  prove  highly  economical. 

Some  doubt,  he  said,  had  been  cast  upon  the  effect  of 
diversity  of  demand  upon  the  load  factor  of  a  large  power 
station,  but  he  met  this  not  only  by  reference  to  the  results 
achieved  on  the  North- I'.ast  Coast,  but  also  by  a  telling 
satire  upon  the  conditions  at  present  obtaining  in  the 
London  area.  AVhen  practically  all  requirements  are  filled 
by  electrical   means,  it  will  obviously  be  impossible  for  all 
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the  demands  to  occur  simultaneously.  If  the  present  "  sys- 
tem "  were  perpetuated,  a  suburban  resident  would  have  his 
breakfast  cooked  by  electricity  from  oue  power  station,  and 
would  travel  to  town  in  a  train  propelled  by  a  second  ;  his 
office  would  be  lighted  and  heated  by  a  third,  and,  as  likely 
as  not,  his  loach  would  be  cooked  by  a  fourth,  while  his 
tramway  journeys  during  the  day  would  be  energised  by  a 
fifth.  In  the  evening  possibly  he  would  travel  to  the 
West-End  with  power  from  a  sixth  station,  attend  a  theatre 
supplied  from  a  seventh,  and  sup  at  a  restaurant  connected 
with  an  eighth.  This  absurd  particion  of  the  load  would 
be  avoided  if  all  the  supply  were  derived  from  one  homo- 
geneous interconnected  system,  and  the  benefits  of  the 
diversity  factor  would  then  be  fully  realised. 

There  can  be  no  doubt  as  to  the  disadvantages  of  the 
present  methods ;  the  difficulty  lies  ia  finding  a  satis- 
factory way  of  co-ordinating  the  numerous  systems,  and 
the  County  Council  finds  that  it  has  tackled  a  very  thorny 
problem. 

We  understand  that  Mr.  Merz  looks  forward  to  the  deve- 
lopment of  electricity  supply  in  London  to  something  like 
15  times  its  present  volume ;  Sir  John  Snell  guardedly 
"hinted  at  10  times,  and  we  are  inclined  to  think  that  Mr. 
Merz's  estimate  is  somewhat  biased  on  the  high  side  by  his 
experience  on  Tyneside,  the  industrial  demands  of  which 
are  much  heavier  than  those  met  with  in  the  London  area. 
But  there  is  certainly  scope  for  enormous  developments  in 
■connection  with  the  domestic  uses  of  electricity  and  electric 
traction,  and  we  hope  that  eventually  Mr.  Merz's  figure  will 
be  justified  by  realisation. 


The  strength  of  the  copper  market  has 
^^  '  been  unabated  within  the  past  few  weeks, 
and  it  is  by  no  means  certain  that  the  advance,  important 
though  it  has  been  already,  has  yet  spent  itself.  The 
excellence  of  the  trade  demand  is  admitted  on  all  sides,  the 
mijor  portion  of  the  buying  coming  from  the  brass  section, 
which  is  unprecedentedly  busy  on  ammunition  orders, 
mainly  for  home  needs,  but  also  in  part  for  the  Allies. 

An  enormous  consumption  of  copper  is  proceeding  in  con- 
nection with  the  provision  of  munitions  of  war,  and 
there  is  not  the  smallest  chance  of  all  our  efiforts  being 
abated  to  furnish  the  huge  armies  in  the  field  with  ample 
supplies  wherewith  to  drive  back  the  baby-killers  and 
thieves  who  are  endeavouring  to  lay  waste  the  whole  of 
Europe.  Piodu^ers  have  fully  recognised  the  strength  of 
the  position  arising  from  the  big  demands  which  are 
encountered,  and  have  raised  their  prices  by  steady  and 
successive  stages,  until  now  they  are  in  the  neighbourhood 
of  £68  10s.  a  ton  for  electrolytic.  Very  large  business  has 
been  booked  within  the  last  three  weeks  or  so,  and  the 
demand  is  still  in  evidence.  2S'ot  only  has  the  call  for  copper 
from  Europe  been  important,  but  there  has  been  a  revival 
in  United  States  home  trade  buying,  and  under  the  joint 
influence  of  the  domestic  and  export  demands,  the  stocks  of 
refined  metal  in  first  hands  across  the  Atlantic  have  been 
drawn  upon  to  such  an  extent  as  to  threaten  a  moderate 
degree  of  scarcity. 

It  had  been  suspected  for  some  little  time  that  a  part  of 
the  buying  of  standard  copper  in  the  open  market  came 
from  America,  and  this  has  now  received  confirmation.  It 
is  known  that  leading  American  producers  have  bought 
largely  of  warrants,  and  are  contemplating  the  shipment  of 
several  thousand  tons  of  rough  copper  from  British  ware- 
houses to  their  refineries  on  the  Atlantic  seaboard  of  the 
United  Spates.  The  assertion  is  made  that  it  is  only  by 
securing  material  available  here,  that  it  will  be  possible  for 
them  to  fulfil  their  engagements,  for  the  supply  of  copper 
suitable  for  the  refineries  to  run  upon  has  been  pretty  well 
exhausted  across  the  Atlantic.  It  remains  to  be  seen 
whether  the  position  has  not  been  overdrawn  in  this  respect, 
but  meantime  there  is  at  least  an  even  chance  of  the  bulk 
of  the  rough  copper  at  present  available  for  the  use  of 
British  refiners  being  shipped  to  North  America  for  con- 
version into  electro  copper,  which  material  will  in  the  fulness 
of  time  be  shipped  over  to  ub.    The  position  is  not  liked, 


however,  and  the  British  Government  have  for  the  time  put 
a  stop  to  the  shipment,  though  it  is  possible  that  the 
embargo  may  be  removed  in  a  few  days. 

There  are  vague  reports  that  output  is  to  be  increased  in 
America,  and  if  the  position  in  respect  of  rough  copper  is  as 
described,  it  is  indeed  high  time  that  mine  and  smelter 
production  there  was  increased.  It  is  sheer  nonsense  for 
the  pro-German  element  in  the  United  States  to  howl  about 
British  naval  activity  in  stopping  exports  to  Germany,  and 
to  allege  that  we  incidentally  are  half  paralysing  business 
in  the  Montana  mining  camps,  when  the  said  mining  camps 
are  not  permitted  to  produce  sufficient  copper  to  supply 
present  needs.  However,  logic  forms  no  part  of  the  stock- 
in-trade  of  the  pro-German. 

The  European  visible  supply  on  January  31st  was  35,125 
tons,  against  36,308  tons  on  January  15th,  and  35,432  tons 
on  December  ;!lst.  A  year  ago  the  total  was  25,944  tons. 
The  supplies  coming  forward  during  last  month  totalled 
35,502  tons,  made  up  as  follows  : — North  America  22,520 
tons,  Spaiu  and  Portugal  2,132  tons,  and  other  countries 
4,233  tons,  the  shipments  from  Chile  being  4,617  tons,  and 
those  from  Australia  2,000  tons.  The  deliveries  were 
35,809  tons. 


The  paper  describing  his  three-phase 

v*_„  „„        electric  furnace  for  the  direct  fixation  of 
>itrogen 

Furnaces.  atmospheric  nitrogen,  which  Mr.  B. 
Kilburn  Scott  recently  read  before  the 
Society  of  Chemical  Industry,  brings  once  again  into  pro- 
minence the  problem  how  best  to  establish  in  this  country 
an  industry  of  such  national  importance  as  the  manufacture 
of  nitric  acid.  The  derived  salts  of  nitric  acid,  such  as 
nitrate  of  lime  or  sodium  and  ammonium  nitrates,  are  not 
only  of  value  as  fertilisers,  but  with  the  acid  itself  they  form 
the  foundation  of  the  manufacture  of  explosives,  and  that  we, 
as  a  nation,  should  be  content  to  rely  on  oversea  supplies  for 
so  vital  an  element  of  national  defence  is  a  state  of  affairs 
that  calls  at  least  for  earnest  consideration. 

Id  has  already  been  established  by  the  successful  opera- 
tion of  the  Birkeland-Eyde,  Schonherr-Hessberger  and 
Pauling  furnaces  in  Norway  and  elsewhere,  that  the  direct 
method  of  fixing  nitrogen  by  "buning"  it  in  tbe  electric 
arc  can  compete  on  the  one  hand  with  the  old  Chile  salt- 
petre method,  and,  on  tbe  other  hand,  with  the  more  indirect 
method  of  obtaining  it  from  the  air  by  means  of  calcium 
carbide  and  calciun  cyanamide  or  the  Ostwald  contact 
process,  although  the  possibilities  of  the  latter  method  have 
by  no  means  been  gauged  as  yet  to  the  full.  (Jreat  Britain 
to  be  sure  cannot  develop  water  power  either  to  the 
extent  or  for  the  price  at  which  it  can  be  obtained  in 
Norway,  but  against  this  has  to  be  set  the  saving  in 
freights  involved  in  shipping  the  liquid  acid  to  this 
country,  or  in  sending  the  ammonia  liquor  over  to  Norway, 
there  to-  be  converted  into  ammonia  nitrate  and  shipped 
back  again  here  in  thatform.  The  present  yield  of  the  nitrogen 
furnaces  in  practical  operation  is  stated  to  be  equivalent  to 
some  GO  to  70  grams  of  pure  nitric  acid  per  KW.-hour. 
If  the  results  which  Mr.  Kilburn  Scott's  new  furnace  has 
given  in  the  experimental  stage  are  reached  on  an  industrial 
scile,  his  }ield  should  attain  the  high  figure  of  90  to 
100  grams  of  acid  per  KW.-hour,  an  advantage  which,  even  if 
it  stood  alone,  would  weigh  heavily  in  the  scale  against  the 
superiority  which  Norway's  natural  gifts  afford  her.  The 
fact  that  the  increased  yield  is  very  largely  the  result  of 
employing  the  hotter  flame  of  a  three-phase  instead  of  a 
single-phase  arc  furnace,  the  inherent  simplicity  of  the 
new  furnace,  and  its  smooth  working  on  the  small  scale, 
are  strong  reasons  why  the  increased  yield  should  no  less 
be  realised  in  practice  than  in  the  laboratory. 

The  whole  (juestion,  apart  altogether  from  the  merits  of 
one  particular  process,  has  a  broader  aspect  from  the  point 
of  view  of  the  conservation  of  power.  The  utilisation  of 
the  idle  hours  of  central  power  stations  for  the  running  of 
auxiliary  power-consuming  chemical  processes  is  constantly 
being  urged  by  progressive  engineers.  The  situation  created 
by  the  war  affords  an  opportunity  for  progress  in  this  direc- 
tion, which  should  be  at  once  seized,  both  by  the  power 
producers  and  the  power  consumers.      The  manufacture  of 
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nifcra^s  is  only  one  among  quite  a  considerable  number  of 
electrochemical  and  electrometa'Iiirgical  processes  which  can 
be  developed  as  well  in  this  country  as  they  have  been  on 
the  Continent,  if  one  can  only  bring  about  the  necessary  co- 
ordination between  the  different  interests  concerned.  The 
discussion  of  this  matter  is  one  which  our  great  engineering 
societies  are  in  a  pre-eminent  position  to  initiate  and  to 
guide. 

Ever  since  the  commencement  of  the 
Alien  Enemies   present   war    commercial    men  and  their 
Rio-hts  \?g^\  advisers  have  been  in  a  state  of  con- 

siderable doubt  as  to  I  heir  rights  and 
liabilities  in  dealing  with  a'ien  enemies.  Some  difficulties 
were  resjlved  by  special  Acts  of  Parliament  and  certain 
Royal  Proclamations  ;  but  it  was  reserved  to  the  Judges  to 
declare  the  rights  of  an  alien  enemy  as  a  suitor  in  English 
Courts  of  Jjaw.  As  a  result  of  certain  cases  recently  argued 
before  the  full  Court  of  Appeal,  the  following  principles 
have  now  been  authoritatively  laid  down  :  — 

1.  The  term  "alien  enemy,"  when  used  in  reference  to  civil 
rights,  does  not  mean  a  subject  of  enemy  nationality,  the  teat  not 
bein?  nationality,  but  the  place  of  business  ;  in  other  words,  not 
nationality,  but  domicile. 

2.  An  alien  enemy  has  no  right  to  sue  in  Ihe  King's  Courts 
during  the  war  except  by  special  licence  or  authorisation  of  the 
Crown. 

3.  An  alien  enemy  can  be  sued  in  the  King's  Courts  during  the 
war,  an(1,  if  so  sued,  may  appear  and  defend,  and,  if  defeated,  may 
appeal. 

4.  A  plaintiff,  being  an  al'en  enemy,  against  whom  judgment 
has  b?en  pronouncrd  before  the  wa*",  cannot  present  or  prosecute 
an  appeal  during  the  continuance  of  the  war. 

There  are  some  points  about  these  principles  of  law  which 
are  likely  to  surprise  the  non-legal  reader.  In  the  first  place, 
it  seems  that  a  man  of  <lerman  birih,  whether  a  registered 
alien  or  not,  is  not  an  alien  enemy,  and  can  enjoy  all  the 
rights  of  a  British  subject,  if  he  happei  s  to  be  living  in 
England.  On  the  other  hand,  a  loyal  British  subject  who 
happens  to  be  interned  in  Germany  or  Austiia  at  this 
moment,  must  be  regarded  as  an  alien  enemy.  If  he  were 
in  a  position  to  communicate  with  his  solicitor  in  London 
he  could  not  issue  a  writ.  On  the  contrary,  a  German 
merchant  in  London  who  could  still  sing  with  heart  and 
voice  :  — 

Ich  habe  mich  ergeben,  mit  Hertz  nnd  mit  Hand, 

Dir  Land  voll  Lieb  und  Leben,  dir  Deuts^ho  Vaterland  ! 

may  still  sue  and  recover  money  in  the  King's  Courts. 

It  is  possible  that  many  of  our  readers,  at  the  outbreak 
of  the  war,  had  money  owing  to  them  by  German  firms.  If 
those  firms  can  be  sued  it  were  well  to  bring  suit  at  once  ; 
but  there  are  two  difficulties  : — 

1.  The  difficulty  of  effecting  service  of  proceedings. 

2.  The  difficulty  of  recovering  anything  if  the  suit  is 
successful. 

However,  if  there  are  any  assets  in  this  country  and  a 
manager  who  is  in  control  of  them,  something  may  be  gained 
by  the  institution  of  proceedings. 


German 


Although  only  issued  at  the  beginning 

_,     ,    .  of    January,    the    report    on    the    trade 

Trade  in  •'     .  ^ 

1913  °'   Germany   in    1913    by    hir    Irancis 

Oppenheimer,  I'lritish  commercial  attache 
in  Berlin — to  which  we  briefly  referred  a  fortnight  ago,  and 
of  which  we  give  an  amp'e  abstract  on  another  page 
to-day— contains  a  mass  of  information  which  is  worthy 
of  careful  study  by  British  firms  who  are  engaged  on  the 
promotion  of  the  export  trade  in  general.  The  report 
mentions,  in  the  first  place,  that  there  is  hardly  a  branch 
of  manufacture  or  trade  which  has  not  its  own  organisation 
and  j"urnal,  and  thus  the  conditions  of  the  home  markit 
are  said  to  be  fully  disclosed,  whilst  news  from  abroad  is 
published  and  carried  into  distant  workshops.  As  in  pre- 
vious reports,  so  in  the  present  one,  is  the  ([uestion  <  f  syn- 
cates  dipcussed  at  length.  The  well-known  fact  is  pointed 
out  that  the  huge  works  which  have  each  concentrated 
under  one  roof,  paricularly  in  the  coal  mining  and  iron  and 
steel    trade»,    various  stages  of  manufacture    have    little 


interest  in  the  various  syndicates  controlling  the  respective 
stages  of  manufacture  unless  they  are  granted  preponderat- 
ing figures  of  allotments.  On  the  other  hand,  the  smaller 
works  naturally  prefer  a  state  of  syndication  which  guaran- 
tees their  existence,  chetks  crmpetition,  secures  steady  prices 
in  the  home  market,  and  pri  vides  export  bounties  for  the 
foreign  orders.  The  huge  undertakings  have  become  world 
concerns  :  they  embrace  so  many  branches  of  manufacture 
and  command  so  many  markets  as  to  reach  above  local  in- 
dustrial tides.  The  rise  of  the  gigantic  works,  although  it 
has  been  greatly  assisted  by  modern  developments  of  the 
banking  system,  is  ch'efly  attributed  to  the  applieatirn  of 
science  to  manufacturing  by  carrying  the  science  of  the 
utilisation  of  by-products  to  its  utmost  limits,  and  there- 
fore reducing  the  cost  of  produ  tion.  The  huge  concerns, 
of  which  every  industry  boasts  increasing  numbers,  exercise 
a  steadying  influence  on  the  country's  economic  life, 
because  their  interests  are  world  interests.  At  the  same 
time  the  desire  for  hi^h  figuns  of  allotments 
in  the  syndicates  appears  to  act  as  a  fatal 
temptation  to  the  expenditure  of  vast  turns  upon  extensions 
which  no  one  expcts  to  see  pernanently  utilifed.  Tfe 
result  is  an  enormous  augmentaticn  in  the  proructive 
capacity,  and  actual  over-production  shertens  the  period  of  a 
boom  and  leads  to  a  forced  export  trade.  Indeed,  the 
export  trade,  which  alone  is  capable  of  feerling  the  extended 
works,  may  even  grow,  while  the  strength  has  gone  cut  of 
the  boom,  notwithstanding  a  record  export  trade,  as  in  1913. 

The  report,  proceeding  to  state  that  the  desire  to  save 
expensive  labour  has  naturally  led  to  an  incresscd  use  of 
machinery,  recoids  a  very  interesting  point.  It  is  that  the 
Germans,  instead  of  being  so  willing,  as  in  the  past,  to  agree 
to  customers'  special  requirements,  are  having  a  scramble 
for  orders  for  standard  patterns,  it  having  beceme  d.fficult 
to  find  makers  who  will  accept  stray  orders  for  goods  which 
differ  from  the  ordinary  patterns.  Coming  to  consider  ihe 
question  of  export  markets,  the  report  recidls,  mere  partieu- 
larly  from  the  second  half  of  ]'.I13,  the  fact  that  the  neces- 
sity for  a  larger  German  export  seemed  uppermost  in  the 
public  mind,  and  that  two  scientific  institulitns  w(  re  formed 
early  in  1911  to  teach  the  science  of  international  trading. 
The  export  trade  receives  practical  oificial  support,  export 
railway  rates  have  been  reduced,  and  cable  rates  for  week- 
end messages  wee  also  lowered  to  a  number  of  ceuntries 
early  in  19  H,  whilst  foreign  loans  are  made  subject  to  the, 
grant  of  commercial  concessions.  In  addition,  the  export 
trade  is  supported  by  the  shipping  conipHuics,  a  nnifoim 
bill  of  lading  was  agreed  upon  at  the  c'ose  of  1913,  and 
manufacturers,  merchants,  and  shippers  have  combined  to 
form  special  foreign  trading  societies,  which  now  exist 
individually  for  Greece,  Turkey,  Argentina,  Brazil,  South 
America  generally,  Russia,  France,  the  Balkans,  Austria, 
Hungary,  Italy,  and  Raimania.  These  societiis.  which  have 
the  moral  support  of  the  highest  official  circles  in  (iernisny, 
formed  themselves  into  a  uiiirn  early  in  1914,  so  as  to 
benefit  mutually  from  each  other's  experience,  and  they 
intend  to  centra  is°  their  labours  in  regard  to  statistical  and 
other  material  to  be  collected  in  view  of  negotiations  for  the 
new  treaties  of  commerce.  Finally,  the  foreign  trade  is 
facilitated  by  tlie  existence  of  17  foreign  banks  wliich  have 
branches  in  different  parts  (>f  the  woild. 

The  foreign  trade  in  machinery  and  elect ric-1  niannfac- 
tnres  is  briefly  referred  to  towards  the  end  of  t' c  report. 
The  value  of  the  imports  and  i  xports,  accepting  (  ne  ma'k 
as  the  equivalent  of  a  shilling,  is  recorded  as  follows  : — 

Tmpottp.  Exp-rts. 

nil2.            101!'.  1!II2.              i;us. 

Machinery  ...  £.S,860,000  £4,050.000  £.31.5I5,OfO  £3S,Si15CC0 
Electro  tei'hnical 

products         ...         f>2(1,0C0        650,000  11  !>8S,0CO       14  fi2B,(00 

It  appears  that  out  of  the  total  exports  (f  machinery  in 
1913  a  quantity  of  19  per  cent,  (f  llie  weight  was  for- 
warded to  K'uss'n.  11  percent,  to  .Ans'ria-IIungHry.  10  i  er 
cent,  to  Friinco,  7  \er  cent,  to  the  United  Kingdom,  rrd 
f>  per  rent,  each  to  Belgium.  Ilclland  and  It' ly.  In  cnn- 
clnsion.  the  repoit  mentions  that  the  export  trade  in  el'ctricul 
products  to  .Vnstria- Hungary.  Russia.  Frarco.  Italy  and 
SwilzerlHud  is  being  tendend  increasingly  diffi<n't  <  wing 
to  the  rise  ef  local  industries  which  are  bdng  develeped 
under  the  local  sjstem  C'f  protection. 
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MODERN    WIRING    WORK,    PARTICULARLY 
IN    BAD    SITUATIONS. 


ey  h.  c.  to  field. 


Systems  of  wiring  for  electric  light  and  power  in- 
stallations are  of  interest  to  many,  and  with  some 
fifteen  years'  experience  in  designing  and  supervising 
the  erection  of  installations  of  all  kinds  and  under 
nearly  every  condition  of  service,  the  writer  may 
claim   some    knowledge   of   this   important    subject. 

At  one  time  it  was  considered  that  a  good  class 
installation  of  screwed,  galvanized  conduit  would 
satisfv  the  requirements  of  almost  any  position.  It 
was,  so  to  speak,  the  last  word  in  wiring  practice 
and  was  expected  to  protect  the  wires  under  all 
circumstances. 

From  the  point  of  view  of  mechanical  protection 
it  was  generally  a  success,  but  from  other  considera- 
tions frequently  a  failure. 

Since  the  advent  of  what  are  known  as  cab-tire 
sheathed  (C.T.S.)  wires  and  cables,  which  are  now 
made  by  several  eminent  cable  manufacturers 
(although  it  seems  only  fair  to  state  that  they  were 
originaUy  designed  for  this  purpose  by  the  St. 
Helens  Cable  and  Rubber  Co.j.  wiring  methods  in 
what  may  be  termed  "  difficult  situations  "  have 
undergone  a  radical  change. 

Notwithstanding,  however,  the  remarkable  advau 
tages  afforded  by  this  C.T.S.  system  of  wiring,  com- 
paratively little  seems  to  be  known  about  it  either  in 
regard  to  published  descriptions  of  work  done,  or 
bv  many  of  the  consulting  engineers  and  contractors. 
These  people  still  specify  and  use  the  older  systems 
of  wiring  for  work  that  could  be  dealt  with  much 
more  effectively  and  cheaply  by  the  C.T.S.  type. 

So  the  writer,  having  used  this  class  of  cable  for 
a  number  of  installations,  principally  in  and  around 
the  Black  Countr>%  where,  it  will  be  admitted,  con- 
ditions are  exceptionally  severe,  and  having  in- 
stalled it  in  chemical  works  and  similar  places  where 
it  has  afforded  the  most  gratifying  results,  considers 
it  will  be  to  the  public  interest  to  publish  some  notes 
upon  this  class  of  cable,  and  hopes  they  will  not  be 
taken  for  a  mere  write-up  of  a  comparatively  new 
article. 

A  short  description  of  the  methods  of  wiring  and 
the  types  of  accessories  used  w-ith  the  C.T.S.  system 
should  be  of  interest  to  all  those  who  are  called  upon, 
from  time  to  time,  to  provide  an  electrical  installa- 
tion which  will  be  proof  against  the  effects  of  mois- 
ture and  corrosion. 

The  principal  defects  of  the  ordinarj'  systems  of 
wiring,  when  installed  in  unsuitable  positions,  may 
be  briefly  summarised  :  — 

Wood  casing. — Casing  should  only  be  used  in  con- 
junction with  vulcanised  rubber-covered  wires  under 
ideal  conditions  and  where  the  premises  to  be-  wired 
are  perfectly  dry.  It  is  prohibited  under  the  I.E.E. 
rules  for  damp  situations. 

Screwed  conduit. — Screwed  conduit  when  in- 
stalled with  proper  inspection  fittings  and  galvanised 
where  run  in  wet  situations,  affords  a  sound  protec- 
tion to  the  V.I.R.  wires  against  mechanical  damage 
and  dampness.  It  will  not  last  for  any  length  of 
time  in  chemical  works  or  where  other  certain  manu- 
facturing" processes  are  being  carried  on.  It  is  also 
susceptible  to  condensation,  which  is  another  objec- 
tion to  its  use  in  many  situations.  Water  condensed 
inside  the  conduit,  due  to  changes  of  temperature, 
and  rust,  rot  the  insulation  on  the  wires  and  it  then 
becomes  simply  a  matter  of  time  as  to  when  leakages 
will  take  place,  the  period  being  governed  by  the 
quality  of  the  wires  installed  and  the  amount  of 
moisture   present. 

Lead-covered  wires. — If  V.I.R.  and  lead-covered 
wires  are  used  in  wet  situations  where  traces  of  acid 
are  present,  the  lead  covering  is  quickly  attacked 
and    destroyed.     It  is  particularlv  affected  by  elec- 


trolysis, and  careful  earthing  of  the  sheathing  must 
be  carried  out  in  order  to  prolong  its  life  in  this 
respect.  Oil  impregnated  paper  and  lead-covered 
wires,  as  sometimes  manufactured  for  house  wiring, 
have  been  used  in  drj'  situations  with  success,  but 
if  the  lead  sheathing  is  injured  they  become  useless. 
Under  certain  conditions  the  lead  covering  gradually 
crumbles  away,  especially  where  ammonia  is  pre- 
sent. Lead  is  likewise  seriously  affected  when  se- 
cured to  damp  brickwork  and  buried  in  new  plaster. 
When  lead-covered  wires  are  used,  verj'  careful 
handling  and  skilled  labour  in  erecting  and  jointing 
are  necessary. 

Cased  zi'ires. — V.I.R.  wires  cased  in  either  tinned 
copper  or  soft  metal  suffer  from  most  of  the  defects 
of  lead  covered  wires,  moreover  they  require  a  num- 
ber o^  s{)ecial  accessories  and  wiremen  experienced 
in  the  particular  system  to  erect  same.  They  are 
ven-  subject  to  mechanical  damage  and  where  run  in 
plaster  require  suitable  protection.  In  chemical 
works  and  all. similar  situations  they  are  useless. 

General. — The  'above  remarks  only  lightly  touch 
upon  the  defects  of  the  various  systems  enumerated, 
but  they  are  sufficient  to  indicate  that  when  any  of 
them  is  used  under  adverse  conditions,  trouble 
with  the  installation  will  be  experienced  sooner  or 
later. 

The  introduction  of  a  system  which  would  be  suit- 
able for  all  situations  has,  until  lately,  been  consi- 
dered an  object  almost  impossible  of  attainment, 
and  this  will  not  occasion  surprise  when  it  is  borne 
in  mind  that  such  a  system  must  also  be  capable  of 
satisfactorily  meeting  the  requirements  of  any  type 
of  installation  met  with  in  practice. 

The  private  house,  public  building,  factory,  and 
works  each  call  for  special  treatment  and  as  in  many 
cases  nowadays  severe  atmospheric  conditions  have 
to  be  contended  with,  it  is  a  matter  of  no  small  diffi- 
culty to  provide  a  method  of  wiring  which  will  be 
equally  effective  under  all  circumstances. 

In  many  situations,  more  especially  in  certain 
manufacturing  works,  the  conditions  are  so  varied 
that  the  achievement  of  one  object  defeats  another. 

Assuming  all  technical  difficulties  to  be  overcome, 
it  is  a  great  advantage  to  be  able  to  employ  a 
method  of  carrying  out  the  work  which  will  sub- 
jtantiallv  resemble  the  means  adopted  when  erecting 
casing,  conduit  or  lead-covered  wires,  so  that  any 
competent  wireman,  without  previous  experience  in 
the  new  system,  can  install  it  in  a  satisfactory 
manner  and  within  a  reasonable  time. 

Extensive  deviations  from  the  systems  with  which 
the  workman  is  acquainted  saddle  the  contractor 
with  the  expenses  occasioned  by  his  permanent  staff 
having  to  acquire  the  necessan,-  experience  of  the 
new  method,  and  when  pressure  of  work  demands 
the  employment  of  additional  labour,  he  is  at  a  still 
greater  disadvantage. 

The  C.T.S.  wiring  system  presents  no  difficulty  in 
this  respect,  for  it  is  practically  identical  with  V.I.R. 
and  lead  covered  wiring,  so  far  as  the  simplicity  of 
^installing  it  is  concerned,  while  it  has  the  additional 
advantage  that  the  wires  may  be  ver}'  roughly 
handled  and  bent  in  any  shape  required  without  im- 
pairing their  insulating"  and   other  qualities. 

Wherever  used,  in  the  writer's  experience,  it  has 
proved  most  successful,  not  only  where  it  was 
adopted  for  house  wiring  and  ordinary  w-orkshop  in- 
stallations, but  where  used  in  positions  in  which 
nearlv  every  other  system  had  been  tried  in  the  past 
and  had  failed. 

The  details  of  C.T.S.  wiring  may  be  briefly 
enumerated  as  follows  :  — 

When  used  in  wet  and  corrosive  situations. — i. 
For  working  under  the  most  severe  conditions  it 
mav  be  depended  upon  to  meet  every  possible  re- 
quirement and,  in  the  writer's  opinion,  will  outlast 
anv  other  svstem  of  wiring. 

2.  The  fittings  required  in  connection  with  thi'= 
class  of  wiring  are  a  novel  form  of  corrosion-proof 
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junction-box  (used  for  the  purposes  of  jointing  or 
looping-  the  wires  when  necessary),  a  special  type  of 
corrosion-proof  switch,  and  a  lamp  holder.  These 
accessories  must  not  be  confused  with  the  usual  type 
of  so-called  acid-proof  fittings,  as  the  C.T.S.  type 
imll  fully  protect  the  ends  of  the  wires  against  all 
outside  corrosive  influences.  Ordinaiy  good  quality 
watertight  ironclad  distribution  boards  and  main- 
switches  can  be  used  and  the  cases  of  these  should 
be  drilled  as  required  to  take  ebonite  glands.  With 
the  addition  of  a  simple  form  of  ebonite  cleat,  the 
system  may  be  said  to  be  complete  and  no  further 
special  accessories  of  any  kind  are  required. 

3.  The  wiring  of  an  installation  can  be  carried  out 
by  any  competent  wireman  without  previous  experi- 
ence of  the  C.T.S.  system,  and  in  less  time  than  most 
other    systems  require.    - 

When  used  under  ordinary  conditions. — i.  For 
private  house,  workshop  and  factory  wiring  in  diy 
situations,  it  provides  a  first  class  installation  zvith- 
out  the  use  of  any  special  accessories,  but  a  novel 
type  of  patented  ebonite  junction-box  can  be  ob- 
tained in  order  to  save  looping  the  wires  down  to 
switches,  &c.  The  wires  may  be  run  either  con- 
cealed in  floors,  down  partitions  and  behind  wain- 
scotting  or,  if  desired,  on  the  surface.  They  can  be 
safely  buried  in  plaster  or  laid  direct  in  the  ground, 
and  they  are  equally  impervious  to  moisture,  acids,  or 
chemical  fumes,  while  vermin  appear  to  ignore  them. 

2.  All  ordinary  switches,  ceiling  roses,  distrilu- 
tion  boards  and  other  accessories  can  be  used. 

3.  The  saving  effected  in  running  the  wires,  owing 
to  there  being  neither  casing  nor  tubing  to  erect 
nor  special  fittings  to  assemble,  is  at  once  apparent. 

From  the  above  remarks  it  will  be  clear  that  a 
system  of  wiring  is  provided  which  will  satisfactorily 
cope  with  almost  any  condition  that  can  arise  in 
practice. 

Comparison  of  Costs. — The  cost  of  installing 
C.T.S.  wires  complete  with  ordinary  accessories  will 
compare  favourably  with  any  other  good  class  wir- 
ing system,  and  the  labour  costs  are  specially  low 
where  C.T.S.  wires  are  used  for  wiring  buildings  in 
course  of  construction  and  existing  buildings  where 
all  work  is  required  to  be  concealed,  and  therefore 
cutting  away  is  entailed. 

The  following  table  is  intended  to  give  an  idea  of 
the  approximate  cost  per  point  controlled  by  one 
switch  for  wiring  carried  out  with  various  systems 
under  averag-e  conditions.  Pendants,  lamps  and 
shades  are  not  included. 

Cost  per  point, 
s.    d. 

1.  Heavy  gauge  screwed  conduit      21    0 

2.  Brazed  light  gauge  slip  conduit  with  continuitv 

fittings        14    6 

3.  Close  joint  ditto 10    6 

4.  Lead-covered  V.I.E.  wiring  in  da#p  situations    13    0 

5.  Ditto  in  dry  positions 10    6 

6.  Stannos    wiring    used    as    concentric    earthed 

return  system 12    6 

7.  Ditto    run    as    two    separate    conductors    with 

copper  sheathing  ns  protection 22    0 

8.  Ca.sing  and  V.T.R.  wires 12    0 

9.  C.T.S.  wires  run  in  dry  situations  with  ordinary 

acce.'isories         13    6 

10.  V.I.R.  wires  run  on  porcelain  cleats 9    6 

11.  INvin  V.I.R.  and  cotton-covered  flex  on  button 

insulators    8    6 

The  above  figures  can  only  be  approximate,  and 
they  will  vary  very  considerably  according  to  the 
kind  of  fi.xings  available. 

The  ease  and  rapidity  with  which  C.T.S.  wires  can 
be  run  under  floors  and  inside  partitions,  also  on 
brick  walls  which  are  to  be  plastered,  are  exclusive 
features  of  this  system  and  a  revelation  to  those  who 
have  used  lead  covered  and  similar  systems  requiring 
a  multitude  of  fitments.  And,  as  labour  is  the  chief 
factor  in  estimating  for  work,  since  there  is  usually 
very  little  difiiculty  in  computing  the  material  re- 
quired, this  important  point  will  appeal  favourably 
to  prospective  users. 

{To  be  contmued.) 


CORRESPONDENCE. 

Letters  received  by  11s  after  5  p.m.  on  Tuesday  caimot  appear  uni'd 
the  following  ineek.  Corre.^pondents  slwuld  forward  t/ieir  commnni- 
cations  at  the  earlictt  possible  moment.  -\o  letter  can  be  published 
unless  we  hare  the  writei's  name  and  address  in  our  possession. 


200  Telephone  Electricians  Wanted. 

Your  courtesy  in  puttine:  my  letter  in  your  issue  of  January  let, 
when  I  asked  for  eome  telephones  for  the  Royal  Artillery,  has  been 
rewarded,  and  I  have  been  able  to  get  in  touch  with  several  people 
who  are  providinjr  the  necessary  instrnments.  May  I  ask  yoa  to 
help  further,  and  insert  an  advertisement  for  men  in  the  following 
form  .' 

"  200  telephone  electricians  wanted  by  the  Royal  Field  Artillery 
for  enlistment.  Age  19-38;  for  three  years  or  the  duration  of  the 
war,  or  six  years  with  the  Colours  and  eight  with  the  Reserve. 
Capable  of  repairing  telephones  and  lines  under  fire.  Will  be 
taught  Morse  code  and  to  ride.  Army  rates  of  pay  at  present  pre- 
vailing.    Must  be  able  to  pass  usual  medical  examination. 

"  Apply  in  writing,  stating  age,  height,  qualifications  and  ex- 
perience, to  the  Secretary  of  the  National  Service  League,  72, 
Victoria  Street,  S.W.,  who  will  provide  railway  pass  warrants  for 
suitable  men.     Envelopes  must  be  marked  :— '  Telephonists.'  " 

B.  MacLeod, 
Secretary,  National  Service  League. 

72,  Victoria  Street,  London,  S.W. 
February  1st,  1915. 


Jowers  Protective  Leakage  Device. 

Mr.  Ernest  F.  Butler's  letter  in  your  issue  of  the  22nd  inst.  con- 
tains one,^or  two  mis- statements  which  we  should  like  to  correct. 

We  would  beg  to  point  out  that  this  device  is  so  arranged  that 
on  the  occurrence  of  a  leakage  current  the  starter  is  automatically 
brought  to  the  "  off  position  and  mechanically  locked  in  that 
position  until  the  starter  cover  has  been  taken  off  and  the  mecha- 
nical interlock  removed.  Once  this  has  occurred,  therefore,  it  is  not 
possible  for  the  "  heedless  operator"  to  make  persistent  efforts  to 
start  up  the  motor  with  a  fault  on  it,  as  the  starter  arm  is  locked 
mechanically.  It  is  not  necetsary,  therefore,  to  bring  the  starter 
to  the  first  contact ;  in  fact,  it  is  impossible  to  do  so. 

The  maximum  current  which  can  be  broken  on  the  first  stop  of 
the  starter  is,  of  course,  limited  by  the  starter  resistance,  and  we 
cannot  see  how  any  arc  which  would  burn  the  operator  could  take 
place.  The  point  to  remember  is  that  the  starter  arm  is  locked 
off  mechanically. 

It  is  not  claimed  that  the  device  is  a  perfect  one  to  deal  with 
every  possible  condition.  Practical  experience,  however,  shows 
that  it  deals  with  a  very  persist*  nt  cause  of  trouble,  as  follows  : — 

A  fault  develops  on  the  motor  which  causes  the  overload  release 
on  the  starter  arm  to  operate.  The  user  immediately  starts  the 
motor  up  again,  and  keeps  on  doing  this  until  more  serious  trouble 
results.  With  this  device,  however,  he  is  prevented  from  doing 
this,  as  the  arm  is  mechanically  locked  off.  His  instructions  then 
are  to  pull  the  main  switch  out  and  report  the  matter  to  the 
works,  and  a  proper  electrician  looks  into  the  matter  and  remedies 
the  fault. 

The  device  is  intended  for  those  oases  where  motors  are  installed 
on  premises  where  a  competent  electrician  is  not  always  available, 
and  it  is  believed  that  starters  fitted  with  this  device  will  have  a 
great  advantage  over  the  practice  hitherto  followed. 

The  General  Electric  Co.,  Ltd. 

A.  RailIKG,  Director. 
Birmingham,  January  '21th,  1915. 


A.C.  V.  U.C.  for  Lighting. 

I  have  read  with  considerable  interest  and  much  wonder  the 
series  of  statements  made  in  Mr.  Fowler's  letter  of  the  23rd  ia^t., 
published  in  your  issue  of  to-day's  date. 

It  would  be  a  great  relief  to  all  classes  of  electrical  woikera  if 
Mr.  Fowler  could  explain  fully  his  second  paragraph.  It  seems  to 
me  that  the  question  of  the  number  of  live  wires  is  independent 
of  the  type  of  supply— unless  an  earth-return  is  usfd.  If  this 
rather  unsatisfactory  expedient  is  used,  surely  less  trouble  is  likely 
to  be  experienced  from  the  use  of  a  low-voltage  alternating 
current  than  from  the  continuous  current  with  its  attendant 
electrolytic  tendencies. 

As  to  the  cost  of  the  installation— on  any  but  installations  of 
comparatively  large  8iz3,  the  branch  cables  are  selected  more  from 
the  view  point  of  mechanical  strength  than  from  current-carrying 
capacity,  and  consequently  the  increase  in  cost  due  to  the  lower 
voltage  will  be  small,  except  in  the  case  of  the  main  cables. 

Mr.  Fowler's  experience  with  metal-filament  lamrs  would  seem 
to  have  been  obtained  with  the  older  "  squirted-filament  "  lamp, 
as  a  very  wide  experience  shows  that  the  drawn-wire  lamp  is 
certainly  not  excessively  fragile.  But  any  wire,  however  well  made, 
is  naturally  increased  in  strength  when  it  is  increased  in  diameter, 
and  so  it  stands  to  reason  that  the  lower- voltage  lamps  are 
fundamentally  stronger  than  the  higher-voltage  lamps  of  equal 
candle-power. 

Mr.  Fowler's  knowledge  of  the  conditions  of  service  of  metal 
lamps  is  amply  indicated  by  the  "  hedging  "  which  takes  place 
in  the  latter  part  of  his  third  paragraph.  After  having  stated  that 
260-volt  lamps  are  better  than  110-volt  lamps,  he  qualifies  this  by 
his  reference  to  "traction  lamps" — which  are  only  made  up  to 
125  volts. 
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Admitting  the  trouble  caused  by  AC.  circuits  in  con- 
junction with  accumulatOFB — which  I  cannot  see  affects  the 
lightingr  question  (except  in  private  supply  stations) — my  own 
opinion  is  that  for  general  "  handiness  "  for  lighting  purposes,  low- 
voltage  A.C.  supply  is  by  far  superior  to  high-voltage  DC.  supply. 
When  the  matter  is  considered  from  the  point  of  view  of  the 
Electric  Supply  Co.,  the  advantages  of  the  former  system  become 
even  more  apparent. 

The  final  sentence  of  the  letter  under  discussion  needs  no  com- 
ment, as  it  is  a  reiteration  of  the  second  paragraph. 

C.  A.  Hall. 

Monkseaton,  January  Hth,  1916, 


flicker  under  any  condition  decreases  very  rapidly  as  the  frequency 
is  increased  above  the  value  of  25  cycles,  so  that  on  40  cycles  the 
liability  of  fl icker  being  noticeable  is  much  reduced.  In  general, 
it  is  desirable  to  avoid  using  frequencies  as  low  as  25  cycles  for 
general  lighting  work. 

F.  W.  Willcox. 

London,  E.C.,  January  25tli,  1915. 


I  have  read  with  interest  Mr.  Fowler's  letter  in  your  issue  of 
January  29th,  1915,  re  lighting  installations  on  the  above  systems, 
and  would  like  to  offer  a  few  remarks  on  what  Mr.  Fowler  points 
out  as  being  the  chief  trouble  with  regard  to  A.c.  supply. 

Referriog  to  the  second  paragraph  ia  his  letter  on  AC.  supply, 
his  contention  is  that  there  are  always  two  live  wires  at  the  point 
of  entry  into  any  room,  and  that  there  is  always  one  terminal  fully 
alive,  even  wh^n  the  single-pole  tumbler  switch  is  off.  I  presume 
that  by  being  "  fully  alive,"  he  means  alive  at  a  potential  abcve 
earth  iqualti  the  supply  pressure.  This  difficulty  can  easily  be 
overcome  by  permanently  earthing  one  side  of  the  system,  and 
always  sseing  that  the  switch  is  connected  in  the  live  side  of  the 
circuit. 

Take,  for  instance,  a  case  where  three-phase,  four-wire,  l.t.  dis- 
tribution is  in  operation,  with  the  neutral  or  star  point  permanently 
earthed,  and  assuming  a  two-wire,  single-phase  lighting  supply 
taken  from  it,  I  fail  to  see  why  a  single-pole  tumbler  switch,  con- 
nected in  the  live  side,  will  not  make  the  circuit  dead  or  at  earth 
potential. 

Farther,  with  reference  to  the  last  sentence  in  his  letter,  re 
B.C.  supply,  I  suppose  when  he  speaks  of  the  live  side  of  a  D  c. 
circuit,  he  means  the  outer  of  a  three-wire  D.c.  system,  and  the 
dead  or  harmless  side  the  neutral  of  the  same  system,  which  is 
rendered  so  by  permanently  earthing  at  the  supply  end.  What  is 
possible  with  D  c.  in  this  respect  is  possible  with  A  c,  as  is  proved 
by  the  extensive  use  of  Stannos  opper-sheathel  concentric  cable 
for  lighting  installation  work.  When  installing  this,  the  inner  or 
insulated  conductor  in  a  circuit  is  used  as  the  live  or  switch  wire, 
and  the  bare  copper  sheath  or  outer  conductor  is  used  as  the 
neutral  or  dead  side  of  the  circuit,  and  U  bonded  and  permanently 
connected  to  earth  ;  in  many  instances,  it  is  laid  direct  in  the 
plaster  on  the  walls. 

I  trust  Mr.  Fowler  will  agree  that  what  I  have  said  is  qnite 
feasible,  for  I  can  assure  him  that  the  above  is  now  in  operation  in 
many  towns. 

P.  Wardle. 

Carlisle,  January  30(h,  1915. 


The  letter  to  yon  of  the  8th  inst.,  by  "Ex-Gas,"  in  reference  to 
the  above,  and  Mr.  Stretton's  reply  in  your  issue  of  the  22nd  inst., 
have  been  brought  to  my  attention. 

Tbe  effect  of  low  frequency  in  causing  ol  j^ctionable  fluctuations 
or  flicker  on  tungsten-aiament  lamps  has  received  a  great  deal  of 
investigation,  and  a  number  of  papers  have  been  presented  on  this 
subject  before  the  various  engineering  societies,  particularly  the 
American  engineering  societies.  Mr.  John  W.  Howell,  in  a  paper 
before  the  lastitute  of  Electrical  Engineers,  at  New  York  City,  put 
the  practical  point  of  the  matter  very  clearly  as  follows  :  — 

"  Tbe  variation  of  light  from  a  filament  due  to  the  variation  in 
current  caused  by  the  euccssive  impulses  of  an  alternating  current 
depends  upon  the  heat  capacity  of  the  filament,  the  heat  radiating 
characteristic  and  the  resistance  characteristic.  Tungsten  has  a 
specific  gravity  about  10  times  that  of  caibon  and  a  specific  heat 
one-fifth  as  great,  so  the  heat  capacity  of  a  tungsten  filament  is 
about  twice  that  of  a  carbon  filament  of  the  same  dimensions. 
The  heat  radiating  characteristic  of  tungsten  is  better  than  that 
of  carbon  because  at  a  given  temperature  it  radiates  heat  less 
rapidly  than  does  carbon. 

"  The  resistance  characteristic  of  tungsten  is  also  more  favour- 
able than  that  of  carbon  for  the  retention  of  energy  and  heat  as 
the  current  wave  recedes.  All  thete  physical  characteristics  of 
tungsten  are,  therefore,  better  than  those  of  carbon  in  respect  to 
the  retention  of  heat,  and  they  all  tend  to  make  the  flicker  of 
tungsten  lamps  less  than  that  of  carbon  lamps  of  the  same  size 
filament. 

"The  actual  diameters  of  tungsten  filaments,  however,  are  much 
smaller  than  thor'e  of  carbon  filaments  of  the  same  candle-power 
lamps,  and  this  more  than  cff-ets  the  advantages  of  the  other 
characteristics,  for  the  fl  ckering  of  tungsten  lamps  is  greater 
than  that  of  carbon  lamps  of  the  same  candle  power,  while  it  is 
much  less  for  lamps  with  the  same  size  filaments." 

Taking  the  matter  practically,  the  question  of  flicker  does  not 
depend  on  the  frequency  on  the  lamp  alone,  but  is  very  greatly 
itflaenced  by  the  area  and  brightness  of  the  illuminated  surface 
within  the  field  of  vision. 

As  a  general  rale,  M, z la  lamps  on  25-oycle  circuits  under  ordi- 
nary conditions  have  bten  satisfactory  in  respect  to  flicker. 
Objectionable  fli  ;ker  increases  as  the  wattage  or  size  of  the 
lamp  decrea'iea  and  the  area  of  light  service  in  the  field  of 
vision  increa-es. 

A  40  watt  lamp,  for  example,  in  the  centre  of  a  room  might 
show  no  ohjejtionable  fli.ker  on  25  cycles,  but  the  same  lamp 
moved  close  to  a  hsh'-soloared  wall  or  ceiling  is  apt  to  result  in 
an  Ob] actionable  flicker  effect.      The  tendency    to  objectionable 


The  Capture  of  German  Foreign  Trade. 

I  hope  you  will  pardon  me  if  I  say  that  your  efforts  to  impress 
on  British  electrical  traders  the  importance  of  getting  busy  have 
caused  me  great  amusement. 

After  some  25  years'  Colonial  experience  of  the  British  trader, 
the  idea  of  his  "  capturing  "  a  customer  off  his  own  bat  is  quite 
beyond  belief.  The  patriotism  of  the  Colonial  may  cause  him  to 
capture  the  trader,  and  so  leave  the  latter  to  flatter  himself  that 
"alone  he  did  it,"  but  most  deciledly,  if  precedent  goes  for 
anything,  the  position  will  not  be  reversed. 

The  British  trader  (electrical  and  otherwisel  suffers  from  a 
numb;r  of  more  or  less  inherited  disadvantages.  One  is  his 
ingrained  sense  of  superiority  to  the  Colonial  engineer.  Another 
is  his  ignorance  of  what  constitutes  the  British  Empire,  and  the 
geography  of  the  fame.  A  third  is  a  bland  ditregard  of  instruc- 
tions, and  of  his  customers'  wishes  generally.  I  have  met  many 
specimens  of  the  British  tracer  during  his  travels,  or  mine,  and 
have  to  admit  that  he  is  usually  a  very  fine  fellow  when  once  he 
has  got  over  his  surprise  at  finding  that  Colonial  skins  are  the 
same  hue  as  bis  own  ;  that  they  speak  English  without  the  twang 
he  has  read  so  much  about ;  that  they  have  quite  important 
electrical  engineering  projects  completed  or  building  ;  and  that 
their  knowledge  of  their  profession  is  not  necessarily  a  minus 
quantity.  Once  he  has  shed  the  above  layers  of  insulation,  he 
frfquently  becomes  quite  human,  and  even  learns  to  conceal  his 
superiority. 

I  have  mentioned  the  British  trader's  ignorance  of  Colonial 
geography,  which  sometimes  makes  me  wonder  if  maps  are  pub- 
lished in  the  British  Isles.  Here  is  an  instance  : — I  had  occasion 
recently  to  write  from  Dunedin.  New  Z -aland,  to  a  certain 
advertiser  in  your  paper  about  his  manufactures.  He  replied 
etating  that  Mr.  So-and-So,  of  Geelong,  had  his  agency  in  Australia, 
and  suggested  that  I  might  drop  in  and  see  him.  As  Geelong  ia 
about  1,400  miles  from  Dunedin.  atd  is  a  fmall  and  rather 
insignifi  ;ant  inland  town  in  Victoria,  with  a  very  wet  ocean  inter- 
veniEg,  I  had  to  decline  the  invitation,  and  business  did  not 
result. 

For  quite  a  long  time  before  war  broke  out  I  suspected  that 
the  British  trader  was  mostly  a  German.  My  surmites  seem  to 
have  been  confirmed  by  the  lists  I  have  read  in  your  columns  of 
Germans  trading  under  British  names.  There  were  two  reasons 
for  my  suspicion.  One  was  the  unusual  consideration  given  to  our 
ordfra  for  material;  the  other  the  frequent  difficnlty  in  securing 
sworn  declarations  that  the  material  was  made  in  Eoaland. 
(Tnese  declarations  are  necessaiy  in  order  to  secure  preferential 
tariff  rates )  It  is,  however,  only  fair  to  admit  that  the  neglect 
to  sign  declarations  is  not  clear  proof  of  the  alien  nature  of  the 
trader,  because  the  genuine  British  trader  seldom  remembers  to 
sign  them  either  until  the  invoice  tas  been  returned  to  him  for  that 
purpose,  and  a  cash  deposit  paid  to  the  Customs  Department  at 
this  end,  in  addition  to  the  general  inconvenience  experienced. 

Recently  I  tent  a  f  »irly  large  order  for  some  mateiial  to  one 
of  your  really  British  firms,  and  instructed  them  to  be  very  care- 
ful to  send  a  small  portion  of  the  material  per  post,  otherwise 
an  important  contract  would  be  delayed  a  month.  Of  course  he 
packed  this  essential  portion,  which  weighed  aoout  3  lb.,  with  the 
rest  of  the  goods,  and  my  company  will  have  to  wait  for  over  a 
month  for  some  large  payments,  due  to  the  non- completion  of  the 
contract,  which  could  otherwise  have  been  finished  a  few  days 
after  the  arrival  of  the  goods.  I  need  Bcarcrly  say  that  your 
Briti.h  trader  did  notiforget  to  draw  on  us  at  sight  for  his  pay- 
ment—and rightly  so.  I  only  mention  this  last  point,  because  it  is 
about  the  only  one  that  never  is  neglected. 

L»t  me  give  yon  another  instance  of  your  British  trader.  Some 
time  ago  my  company  ordered  several  hundred  pieces  of  marble 
from  a  well-known  firm,  and  explained  that  it  was  for  electrical 
purposes.  It  duly  arrived  very  badly  packed,  and  was  put  into  use. 
The  first  piece  erected  was  a  small  slab  for  carry 'Ug  the  fuses  for 
a  house-lighting  j  jb,  and  as  soon  as  current  (230  volts)  was 
swi'ched  on,  the  main  fuses  blew  rieht  across  the  terminals. 
Examination  showed  a  metallic  vein  joining  them.  We  naturally 
thought  this  was  a  solitary  example,  bat  when  half-a-di  zen  other 
slabs  in  succession  cansed  insulation  troubles  we  thought  it  time  to 
examine  the  reft  of  the  consignment.  We  i  hen  found  that  every 
piece  without  exception  was  full  of  metallic  veins,  and  quite  use- 
less for  electr'cat  purpises,  and  had  to  be  scrappd.  I  wrote  to 
the  suppliers  qaite  civilly,  pointing  ont  that  we  had  ordered 
marble,  and  not  samples  of  iron-ore,  and  that  I  thought  they 
should  rep'ace  the  consignment  smt,  and  at  the  fame  time  I 
ordered  a  further  lot.  By  the  return  mail  I  received  a  moft 
indignant  letter,  stating  that  what  1  averred  was  utterly  impos- 
sible ;  that  they  supplied  marble  to  all  the  largest  switchboard 
makers  in  England  ;  and,  finally,  that  unless  we  apologised  for  our 
lib-ll  us  statements  they  aosolntely  declined  to  do  further  bn^ness 
with  us      We  eet  our  marble  from  America  now. 

Once  when  I  was  a  small  boy  ttmp  aticn  overcame  me.  and  1 
swallowed  a  peppermint  that  I  had  promised  to  safeguard  for  my 
sister.  To  mark  the  occasion  I  was  sentenced  to  write  ont  oOC 
times:  "An  Eagliahman's  word  is  his  bond"  Ic  made  quite  an 
impression  im  me,  but  nothing  to  an  experience  1  bad  last  year  with 
another  of  your  enterprising  British  traders. 
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A  certain  problem  required  to  be  dealt  with,  and  I  sent  full 
particulars  to  London  to  a  firm  that  professed  to  specialise  in  this 
particular  direction.  I  stated  that  we  had  to  give  our  cus*;omer 
an  absolute  "  no-cure-nopay  "  guarantee,  and  that  whatever  they 
recommend  3d  and  quote  J  for  would  have  to  be  guaranteed  in  turn. 
They  cabled  out  a  quotation  in  due  course.  Iq  order  to  be  on  the 
safe  side  I  cabled  back  asking  if  they  guaranteed  the  plant,  and 
they  replied  that  they  did.  To  make  a  long  story  short,  the  plant 
sent  was  quite  inadfquate,  and  we  had  to  spend  a  large  sum  of 
money  besides  losing  all  our  profit,  before  fulfilling  our  guarantee. 
All  thia  took  over  a  year,  and  at  various  times  1  wrote  your 
British  trader  (one  of  the  sample  British  traders  who  is  going  to 
capture  the  German  trade),  and  received  various  suggestions,  all 
involving  exp?nse,  which  were  carried  out.  Finally  the  contract 
was  completed,  and  I  then  suggested  that  as  we  had  entered  into 
the  contract  in  the  first  place  entirely  on  this  British  trader's 
guarantee,  he  should  at  least  reimburse  us  for  our  actual 
cash-out-of-pocket.  I  have  lately  received  his  refusal,  but  this 
time  have  handed  the  matter  to  our  solicitors,  and  1  hope  you 
may  yet  read  the  details  I  have  omitted — in  yjur  j  jurnal.  "  An 
Gaglishman's  word  is  his  bond  "  ! 

Contrast  this  with  the  treatment  we  received  from  an  American 
firm.  We  required  a  certain  piece  of  apparatus  for  operating  on  a 
230-volt  circuit.  Unfortunately  it  arrived  wound  for  110  volts, 
and  we  were  put  to  an  expense  of  about  £100  fixing  the  diffijnlty 
up.  We  reported  this  to  the  American  maker,  and  by  return 
received  a  full  apology  and  a  draft  for  the  amount.  I  have  had 
this  sort  of  treatment  several  times  from  American  firms. 

All  the  instances  given  above  oscurred  before  the  war.  Now 
let  me  tell  you  how  the  British  trader  proceeded  to  capture  Colonial 
business  from  the  fortigner  as  soon  as  war  broke  out.  It  happened 
that  my  company  had  sent  ordars  to  England  for  several  thousand 
pounds'  worth  of  material  of  all  kinds,  and  most  of  these  orders 
were  actually  in  hand  at  the  time  hostilities  commenced.  We 
were  notified  immediately  that  orders  could  not  be  filled,  and 
where  stocks  were  actually  available  prices  were  raised  to  an  ex- 
orbitant degree — in  some  cases  even  doubled — although  they  had 
not  cost  one  single  penny  more  to  make,  up  to  then.  It  was 
simply  a  case  where  supplies  were  short,  and  the  British  trader 
saw  a  chance  to  make  a  large  unearned  profit  on  what  he  had. 
Of  course  I  quite  recogniee  that  since  the  war  started  many  articles 
which  depended  on  Germany  for  raw  material  mast  increase  in 
price.  My  remarks  are  confined  to  material  made  before  the  war 
started. 

In  New  Zealand  we  have  a  Customs  tariff  that  gives  the  British 
trader  a  considerable  advantage  over  the  effete  foreigner.      lu   my 
opinion  it  is  a  mistake,  and  simply  tends  to  make  the  British  trader 
lazy.     If  we  trebled  the  preferential  Customs  duty,  he  would  jast^ 
raise  his  price  in  proportion,  and  pocket  the  extra  profit. 

I  have  stated  that  the  British  trader  does  not  show  consideration 
for  his  customers'  wishes.  I  will  offer  one  final  example — an 
experience  of  a  friend  of  mine.  My  friend  wanted  certain  articles 
that  are  supplied  in  saaall  wooden  cases  of  somjwhat flimsy  nature. 
He  has  a  special  use  for  these  cases  afterwards,  but  usually  finds 
that  it  is  impossible  to  get  the  nails  out  without  spoiling  them.  A 
few  months  back  he  was  called  upon  by  a  British  trader  and  a 
Gjrman.  He  asked  whether  these  cases  could  not  be  supplied 
with  screwed  lids.  The  Britisher  said  that  it  would  upset  the 
routine  of  the  works,  and  declined.  The  German  agreed  without 
any  demur  at  all.     The  order  went  to  Germany. 

No  doubt  it  will  be  objected  that  I  have  exaggerated,  and  shown 
prej  idice  in  the  instances  that  I  have  given  you  of  bungling,  ka. 
I  can  only  assure  you  that  my  statements  are  strictly  correct.  My 
experience  inbu.»iQess  has  been  confined  to  British  and  Americans, 
and  I  have  constantly  declined  to  knowingly  do  buriness  with 
Germane  for  years  past,  although  a  muA  grea'er  profit  could  often 
have  been  made  thereby.  I  have  occasi  mally  had  German  goods 
landed  on  me,  but  that  was  not  my  fault,' but  due  to  the  fact  that 
the  British  electrical  trader  appears  to  have  been  mostly  a  German. 

The  British  trader  is  one  everlasting  source  of  exasperation.  The 
American  is  courteous  and  considerate,  and  makes  beautiful  stuff, 
in  spite  of  the  British  belief  to  the  contrary. 

If  the  British  trader  wants  to  capture  the  trade  tha';  has 
hitherto  gone  to  foreign  countries,  he  will  have  to  mend  his  ways. 
Holding  meetings,  passing  resolutions,  writing  to  the  papers, 
waiting  for  business  to  come  to  him  instead  of  going  after  it  ; 
wearing  a  "  suparior"  air  ;  posting  catalogues  without  mentioning 
the  trade  discounts  ;  ignoring  customers'  reasonable  (or  sometimes 
even  unreasonable)  wishes  ;  none  of  thesa  will  do  it.  When  this 
war  is  over,  Germany  will  have  huge  factories  simply  yelling 
for  work  at  any  price,  and  on  any  condition.  Then  will  be  the 
time  the  British  trader  will  feel  the  pinch.  Let  him  get  busy 
capturing  friends  ia  the  meantime.  Here  is  one  very  willing 
victim.     Bat  I  can't  picture  him  doing  it. 

Oialvo. 

New  Zealand,  Ddcemher  18^A,  191-1. 


Salaries  of  Junior  Engineers. 

I  do  not  think  much  of  "Mr.  Experienced's "  knowledge  of 
central  station  practice  as  exemplified  by  his  ideas  of  the  duties  of 
a  shift  engineer. 

Routine  has,  of  course,  some  bearing  on  the  matter,  bat  very 
little.  How  about  cJal,  oil  and  water  testing ;  arrangements 
of  labour  owing  to  the  absence  of  an  individual;  ilficiency 
tests :  hourly  reading  of  thermometers  for  circulation  water, 
flae,  bailer,  atmospheric,  eoonomiser  and  fctd  temperntureH ; 
.observing  that  the  vacuum  is  maintained  at  the  highest  possible 
and  continual  testing  if  vacuum  is  low  :  readings  for  atmospheric 


huaaidity  ;  maintenance  of  CO^  apparatus  and  proper  distribution 
of  fire  in  grates  ;  observing  ammeters  and  when  and  where  to 
"split"  in  case  of  trouble;  getting  a  feeder  on  to  hospital  bus-bars, 
in  case  of  breakdown,  in  the  minimum  of  time  with  the  maximum 
of  safety  .' 

Add  to  this  examination  and  recording  of  defects  in  plant,  and 
statistics  regarding  coal,  water  and  oil  used  per  B.T.U.,  and  it  will 
be  seen  that  there  is  not  much  chance  either  to  play  cards  with 
the  switchman  or  chat  with  the  driver,  and  if  one  did  SD  either  all 
control  or  organising  power  would  be  lost  at  once,  as  well  as  all 
self-respect.     I  enclose  my  card. 

Tliree  to  Eleven. 

The  letter  appearina-  in  your  issue  of  January  L'2nd,  signed 
"Experienced,"  should  undoubtedly  be  treated  with  contempt 
rather  than  discussion,  bu;  the  inference  drawn  from  it  makes  it 
conclusive  that  "  Experienced"  knows  very  little  cf  his  subject. 
Although  this  will  be  apparent  to  the  engineer  reader,  the  Elec- 
TBICAL  RtviEW,  having  a  wide  circulation,  is  read,  among  others, 
by  members  of  municipal  electricity  committees. 

Often  these  gentlemen,  although  successful  business  men,  are  not 
acquainted  with  the  various  duties  and  responsibilities,  and  the 
conditions  under  which  the  staflfs  of  some  of  these  undertakings 
work,  consequently,  "  Experiencd's"  letter  needs  elucidating.  For 
the  benefit  of  these  gentlemen,  I  would  point  out  that  the  trained 
shift  engineer,  with  or  without  college  education,  does  mt  work  by 
"  Rale  of  thumb,"  neither  is  he  the  frivolous  psrson  depicted.  He 
is  mostly  over  the  age  of  25,  and  obtains  his  appointment  in  open 
competition.  As  regards  the  running  of  stations  by  automatic 
machinery,  the  introdaction  of  mechanical  stokeis  undoubtedly 
enables  one  fireman  to  work  more  boilers,  yet  the  po8?ibility  of 
creating  smoke  and  wasting  fuel  by  the  unskilled  fireman  is  as  great 
as  ever. 

Automatic  voltage  regulators  merely  dispense  with  volt  boys. 
Regarding  the  statement  that  the  real  work  is  upon  the  station 
superintendent  and  his  assistants,  I  should  like  to  know  who  are 
his  assistants  if  it  is  not  the  shift  engineers  .'  Often  the  super- 
intendent's day  is  mapped  out.  He  starts  at  9  a.m.,  goes  to  dinner 
at  1  p.m.,  and  finishes  his  day  at  5  p  m  ,  and  has  half-day  Saturday 
and  all  day  Sanday  clear.  A  large  portion  of  his  time  is  occupied 
in  miking  up  works  co^ts  and  fagging  for  the  assistant  engineer. 
During  the  most  important  times  of  the  day  these  gentlemen  are 
away  ;  then  the  entire  responsibility  rests  upon  the  shift  engi- 
neer. As  for  the  "good  steady  drivers,"  their  duties  consist  of 
starting,  stopping  and  oiling  engines.  This  only  occupies  a 
fraction  of  their  time,  the  rest  of  which  is  mostly  spent  in  sitting 
down,  reading  and  smoking. 

The  shift  engineer's  position  is  mostly  one  of  responsibility  with- 
out power,  and  he  is  for  ever  between  the  sandbanks  and  the  deep 
eei.  He  is  often  blamed  for  the  act  of  a  mulish  fireman,  or  an 
absent-minded  driver,  or  even  a  Uuotuation  of  pressure  due  to  the 
fault  of  a  badly-balanced  network.  The  chief,  being  a  busy  man, 
cannot  come  into  contact  often  with  the  shift  engineers,  whose 
reputation  therefore  is  dependent  to  a  gieit  degree  upon  those 
above  him.  and  it  is  often  woe  betide  the  shift  engineer  who 
excites  their  professional  jeilou-<y.  From  a  perusal  of  past  cor- 
respondence in  the  Electrical  Press  generally,  the  writer  is  of 
opinion  that  relationship,  and  political  and  social  ties,  oftea  loom 
more  prominently  in  promotion  than  abilities  in  some  municipal 
undertakings. 

In  ooncluJing,  I  would  say  to  "Experi.'nced "  that  we  shift 
engineers  do  not  work  seven  days  a  week  and  all  holidays,  only 
obtaining  time  off  by  working  for  each  other,  for  fan.  I  contend 
that  we  have  much  more  right  to  vent  our  grievance  than  many 
an  ignorant  driver,  who  knows  nothing  of  the  law  of  O.im,  proper- 
ties of  steam,  combastion  of  fuel,  or  even  the  construction  of  his 
own  engine,  whotc  sole  ambition  is  to  spot  a  winner  and  who  has 
never  spent  a  copper  on  a  technical  j  lurnal  in  his  life. 

Mr.  Eoben's  letter,  in  my  opinion,  ia  far  too  gentlemanly  for  a 
Hyde  Park  oration,  and  so  are  the  methods  of  the  Association  of 
Plectrioal  Station  Engineers.  Let  us  fello  .v-shiftmen,  where  we  are 
asked  to  give  our  services  for  a  faw  penee  more,  or,  perhaps,  less, 
than  the  engine  driver  or  fireman,  j  )in  one  of  the  great  Unions 
of  skilled  workers,  for  it  is  apparent  that  only  by  doing  so  shall 
we  obtain  our  emancipation  from  being 

Slaves  or  tlie  Lamp. 


The  following  is  an  extract  from  a  letter  I  have  recently  received 
from  a  member  of  the  A  E.S.E  ,  which  is  typical  of  many  others  : 
— 'Regarding  my  sub-icription,  I  am  so  thoroughly  disgusted  with 
the  'profession  '  that  1  am  taking  up  a  clerk's  position  iu  a  short 
time  and  then  will  not  be  eligible  for  membership.  After 
struggling  for  years  on  a  pittance.  I  managed  to  pa?8  the 
A  M.l.E.E.  examination,  and  still  can  only  earn  3.'>a.  per  week." 

The  obvious  deduction  from  this  is  that  the  engineer  managers 
of  electric  supply  authorities  fail  to  recognise  the  cxamiuation  of 
the  Institution  of  Electrical  Engineers  which  we  have  been  told 
should. be  the  sim-  ijiui  mm  of  an  eleotrical  engineer.  The  m»j  ority 
of  the  engineer  managers  are  members  of  the  1  E  E.  ;  one 
would  almost  believe  that  they  had  no  confidence  in  their  own 
Institution. 

I  will  say  no  more  at  the  present  critical  period  of  the  nation's 
history,  but  will  leave  the  foregoing  to  the  conscience  of  the 
Institution  of  Electrical  Eagineers  and  that  of  the  eDgiaeec 
managers, 

T\.  J.  Lbben, 

Hon.  GfH,  Sfcrelury,  AE.S.E, 
London.  N.E,  February  ind,  1915. 
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M'onderfiil  Accumulator  Cells. 

Hiving-  read  'A.  W.  B.'s  "  alleged  reply  to  my  letter,  ia  which 
salphate  13  as  conspicnons  by  its  absenie  as  it  is  in  my  test  cell,  I 
mav  presume  that  my  claim  is  not  disputed.  To  close  this  rapidly 
diverging  correspondence  I  offer  a  four-cell  battery  made  up  with 
celluloid,  wood,  ebonite  and  the  "  wonderful"  separators,  which, 
with  the  exception  of  the  la^t,  will  be  fouod,  when  totally  dis- 
charged, to  snlphate  i  0  the  order  as  printed.  I  decline  to  be  drawn 
iato  criticising  any  matters  not  appertaiaing  to  "A.  W.  B.'s" 
original  letter. 

A.  Faraday  Hawdon. 

Nswoastle-on-Tyne,  January  25t/i,  1916. 

["A.  W.  B.'s"  letter  was  abbreviated  by  ourielves  ;  it  did  contain 
references  to  sulphate,  but  as  they  app?arpd  to  be  soniiwhat  cryptic, 
if  not  incoherent,  they  were  omit'e^. — Eds  Elec,  Rev  j 


NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


New  Direct-current  Motors. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby,  have 
introduced  a  new  type  of  direct-current  motor,  known  as  the  DR., 
in  which  is  incorporated  the  firm's  very  extensive  experience  in 
thi§  class  of  work.  Commutating  pciles  hava  been  incorporated  in 
the  design,  giving  a  wider  speed  range  with  field  control,  and 
practically  sparkless  commutation. 

The  magnetic  structure  is  arranged  to  render  the  motors  free 
from  objectionable  hum,  and  ventilation  is  secured  by  means  of  a 
substantially- designed  fan  mounted  at  the  back  of  the  armature, 
the  air  being  drawn  through   radial   ducts  in  the  armature  core. 


X. 


Fig.  1.— New  Type  B.T.H.  Motor. 


The  commutators  are  als 3  provided  with  ventilating  ducts.  The 
armature  coils  are  vacuum  dried  and  treated  with  special  moisture 
and  acid  proof  compound. 

All  D.R  motors  have  an  overloed  capacity  of  2.5  per  cent,  for 
30  minutes,  and  will  withstand  a  momentary  overload  of  100  per 
cent,  withont  injariouj  Bparking  or  heating,  whilst  all  protected 


^^ 
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Fig.  2. — B.T.H.  Motok  showing  Hooded  Esd  Shield. 

enclosed  ventilated,  drip  proof  and  pips  ventilated  type  motors 
will  operate  for  six  hours  wi  h  a  maximum  temperature  rise 
(measured  by  thermometer)  of  40"  C. 

The  motors  can  be  readily  converted  into  protected,  enclised 
ventilated  or  drip  proof  types  by  the  substitution  or  removal  of 
covers,  while  to  convert  into  pipe  ventilated,  or  totally  enclosed 
(water  or  gas-tight)  types,  it  is  only  necessary  to  substitute  one  or 
both  end  shields  respectively. 


The  bearings  are  carried  on  the  end  shields,  and  the  latter  can 
be  turned  throujfh  90°  or  180°  to  facilitate  mounting  the  motor  on 
th'?  wall  or  ceiling. 

The  standard  michines  are  either  shunt  or  compound  wound, 
bat  series  wound  motors  can  be  supplied  when  required,  also  base- 
plates for  motor  generator  sets.  • 

A  Series  Lighting  System. 

With  the  advent  of  high  amperage  Ma/. la  hilf-watt  lamps,  a 
large  number  of  existin.?  arc  lamps  are  being  replaced,  especially 
for  street  lighting  and  similar  purposes.  1 1  cases  where  lamps 
can  be  arranged  to  run  in  short  series  and  where  the  temporary 
failure  of  the  series  through  the  breakdown  of  one  of  the  lamps 
would  not  be  serious,  no  special  apparatus  is  reqaired.  Where 
lamps,  however,  are  required  to  operate  in  long  feries,  it  is  neces- 
sary to  provide  suitable  apparatus  to  prevent  the  sudden  extinc- 
tion of  a  large  number  of  lamps  The  B.T.H.  street  lighting 
system  provides  the  following  alternatives  : — 

(,«)  Substitutional  resistance  with  automatic  cut-out  for  each 
lamp. 

(?')  Automatio  constant-current  transformer  fjr  each  circuit 
with  automatic  film  cutout  for  eac-h  lamp. 

((•)  Automatic  film  cut-oat  only  for  ea:h  lamp. 

System  («)  is  expensive  where  a  large  number  of  lamps  have 
to  be  equipped,  and  where  expense  is  a  barrier,  system  (*)  ib 
recommended. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6.  Fig.  7. 

Automatic  Film  Cut-Out  for  Half-Watt  Lamp. 

In  system  (cO  a  short-circuiting  cut-out  to  each  lamp  is  satis- 
factory on  ordinary  circuits,  providing  that  not  less  than  10 
lamps  are  in  the  series,  or  where  apparatus  can  be  provided  at  the 
central  station  for  plugging  in  an  additional  lamp  where  the 
ammeter  shows  that  one  of  the  lamps  of  the  series  has  failed. 

The  automatic  film  cut-out  referred  to  above  in  systems  (b)  and 
((■)  is  a  most  interesting  accessory,  which  we  have  pleasure 
in  describing  and  illustrating  in  this  article.  Tae  disk  (fig.  5) 
consists  of  two  aluminium  plates  insulated  from  each  other  by  a 
piece  of  chiffon  veiling  and  held  together  by  varnish.  These 
disks  will  Readily  breik  down  between  150  and  200  volte,  and  are 
placed  between  the  prongs  of  the  holder  in  the  position  shown  in 
figs.  3  and  1.  Fig.  6  shows  the  receptacle  with  theconne;ting  clips. 
The  holder  is  inserted  intothis  receptacle  as  shown  in  fi;  7,  and  can  be 
inserted  or  removed  from  the  line  of  circuit  without  danger  from, 
or  interruption  to,  same.  Tne  spring  contact  of  the  holder  upon 
removal  of  the  lamp  makes  contact  with  the  outer  sh?U  and  com- 
pletes the  circuit,  thus  enabling  a  new  cut-out  to  be  fixed  without 
puncturing  same  on  replaoemenc. 

This  interesting  device  is  one  of  many  articles  described  in 
price  list  Nr.  ML'10,480,  of  the  BfiinsH  Thomso.n-Houston  Co., 
Ltd.,  Mazla  House,'77,  Upper  Thames  Street,  E.G.  This  price  list 
shows  a  variety  of  waterproof  lanterns,  street  lighting  fittings, 
ironclad  ship  and  mill  fittings,  ki,,  for  Mazia  lamps  of  all  types. 
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Electric  Hand-Grinding'  Macliine. 

The  electric  hand  grinding-  maehinp,  illastrated  in  Sg.  S,  ha? 
been  desipaed  with  a  view  to  obtaininsr  the  moat  practical  arrange- 
ment of  the  hand  gripg,  so  that  the  weight  of  the  motor  is  taken 
equally  on  the  two  hands,  whilst  at  the  fame  time  this  arrange- 
ment permits  of  the  use  of  the  grinding  wheel  in  the  most 
awkward     situations.       The     machines     are     made     for    direct 


Fig.  8. — Electbic  Hand  GRih ding  Machine, 

current  or  for  thric-phaic,  the  direct-current  machine  having  a 
i  H.P.  mitor  and  the  Ihrce-phase  machine  a  §  H.p.  moto'.  Both 
are  suitable  for  u'je  with  emery  wheels  up  to  -lin.  diameter 
by  J  in.  wide.  A  i  the  machines  can  be  supplied  for  all  ordinary 
voltages,  and  are  very  inexp  nsiv ',  they  are  finding  some  consider- 
able favour  in  works  and  in  foundries  where  they  are  primarily 
used  for  fiiishing  off  rough  castings,  and  so  avoiding  much  of  the 
labour  of  chipping  and  rough  filing.  Toe  motors  are  provided  with 
special  ball  bearings  so  as  to  obtain  the  lightest  possihle  running, 
and  the  switch  is  very  conveniently  placed  on  the  top  of  ths  motor. 
Further  particulars  can  be  obtaiaed  from  MtsshS.  Morkis  and 
Lister  (London),  Ltd.,  3,  Palace  Chambers,  Bridge  Street,  West- 
minster, or  Messes.  Dbake  &  Gorham,  Ltd,  1,  Felix  Street, 
Westminster. 

Paragon  Earthing  Cone. 

The  Paragon  patent  earthing  cone,  whioh  has  been  introduced 
by  Messrs.  i?CHOLET  &  Co.,  Ltd.,  of  otj,  Victoria  Street,  S.W., 
has  been  widely  used  abroad.  As  fhcwn  in  fig.  9,  it  consirts  of  a 
substantially  constructed  hollow  cone  made  of  pure  copper,  suit- 
ably perforated,  and  filleJ  with  small  c'larcoal  or  coke.  Running 
down  through  the  cone  and  securely  soldered  to  the  copper  tip  at 
the  bottcm  is  a  braided  hollow  copper  cable,  into  which  the  earth 


obtained.  In  recent  pitterns  the  rifl;cting  surface,  when  of 
silverel  glass,  has  been  given  a  c  rrcgated  shape,  thi 
corrugations  being   ot   dtfiaed   depth   and  contour,   and  disposed 
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Fig.  11.— Fitting  for  Shallow  Shop  Window. 

obliquely  to  the  line  light  source,  to  prevent  the  production 
of  streiki ;  when  a  plain  r(fl;c'.ing  turface  is  used,  a  ocrrujated 
glass  screen  is  iaterpoted  in  the  path  ot  the  I'ght  rays. 
The    maximum   candle-power   can   be   raited  to   more  than   five 


Fig.  \i. — Polar  Curve. 


times  the  rated  c  p  of  the  lamp.  Besii^es  the  well-known  strip 
form  of  fitting,  in  various  psittern^  por;aVil-<  fi'tings  f  >r  li.rhting 
thowea?es  are  now  made,  wood  miulding  ttrip  (fig.  10)  fittings  for 
shop-windows  such  as  that  illustratid  in  fi'.  11,  theatre  foot- 
lights, kc.  Fig.  IL'  shows  the  polar  distribu'.i)n  curve  for  the 
fitting  illustrated  in  fig.  11. 

The  fittings  are  sold  by  Messrs  Siemens  Bros.,  the  Elison  and 
Swan  Co  ,  and  the  L  nolite  Co.,  Ltd. 

New  Ladder. 

Mb.  J.  H  Heathman,  of  Parson's  Green,  Falham,  S.W.,  has 
devised  an  improved  patent  lad.ier  whish  can  be  put  to  a  variety 
cf  uses.  A?  shown  in  fig  IH.  it  consists  of  a  set  ot  three  1  ght  lu"; 
strong  ladders,  which  can  b>"  need  separately  or  together  ;  two  of 
the  laliers  can  also  be  fastened  tog  tther  as  a  self-supporting  trestle. 


Fig. 


-Paragon  Earthing  Cone,  as  Instalm-d. 


■wire  is  soldered.  On  the  top  of  the  cone  is  placed  a  copper  cap. 
The  dimentions  of  the  cone  vary  from  1  to  2  ft.  in  length,  and  as 
the  width  at  most  is  oaly  a  few  inches  it  is  readily  installed  at  a 
small  cost,  a  small  hole  being  bored  in  the  ground,  and  the  cone 
being  then  surrounded  with  a  mixture  of  coke  and  moist  earth. 

Beuttell  Fittings. 

Messrs  A.  W.  Beuttell,  Ltd  ,  have  sent  us  particulars  of  a 
number  of  new  patent  fittings  which  they  have  designed  for  use 
with  the  tabular  lamp  for  shop  windows,  cornice  lighting,  A: ;.  The 
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Fig    13 —Heathman  "iKEitLK"  Ladders. 


essential  fea'ure  of  the  Bjuttell  sys'em  i  i  the  use  ot  a  r  clilinear 
filament  as  the  source  of  light,  whi.^h  can,  of  ourse,  be  accurately 
placed  at  the  focus  of  a  suitable  rtfi  :ctor— more  accurately  than  a 
bulb  lamp,  or  any  other  electric  li^h^,  except  the  arc.  The  focus 
of  a  bowl-shaped  reflector  is  n^oesiarily  a  mathemitical  point, 
whereas  that  of  a  oylindncal  rtflictor  is  a  lino,  with  which  the 
filament  can  be  mide  to  coin'-ide  ;  thus  the  optical  requirements 
are  strictly  complied  with  in  the  case  of  the  tube  lamp  and 
reflictor,  and  a   high   degree   of  concentration  of   light  c»i   be 


and  the  third  ladder  can  pgiin  be  attached  to  these  to^  gi?e 
additional  elevation,  after  the  fashion  of  a  vary  (all  "atep- 
laddir." 

Immersion   Heater. 

A  nea',  devicj  made  by  the  Elkctbocalor  S.A.,  of  Geneva,  Swit- 
zirland.  Ills  recently  been  introdacid  to  the  English  market  ;  it 
consists  of  a  pair  of  concentric  carbon  eliotrodea  enclosed  in  a  per- 
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forated  earthenware  sheath,  and  connected  with  a  flexible  cord  and 
plus  for  attachment  to  a  lampholder. 

Tne  circuit  is  entirely  open  until  the  heater  (which  is  called  the 
Thermo  Tjx)  is  inserted  into  a  liquid  which  completes  the  circuit, 
and  the  voltage  of  the  circuit  is  immaterial.  Obviously,  in  brine 
or  other  well-conductinff  electrolytes  the  current  would  be 
exeessive,  and  therefore,  except  when  water  or  coffee 
is  to  be  headed,  the  heater  is  enclosed  in  a  nickel- 
plated  jacket  filled  with  water,  which  prevents  the  access 
of  the  tu'cr  solution  or  liquid  to  the  electrodes. 
A  rubber  tnbe  protects  the   flxible  where  it  is  connected  to  the 

heater.  .  j,  .  j       -ii. 

The  devise  possesses  several  novel  features,  and  if  used  with 
reasonable  care  should  prove  very  useful  for  a  variety  of  purposes. 
It  should  be  used  only  on  A.c.  circuits.  The  sole  agency  for  this 
country  is  in  the  hands  of  Mb.  E.  Meyee,  of  62,  Grosvenor  Road, 
Highbury,  N. 


LEGAL. 


Etdmann    r.  The  Pbemiee  Accumulatob  Co.,  Ltd. 

This  case  came  before  the  Court  of  Appeal,  composed  of  the  Master 
of  the  Bolls  and  Lord  Justices  Swiufen  Eady  and  Phillimore,  upon 
the  appeal  of  the  company  (the  employers)  from  the  award  of  the 
Xjrthampton  Cjunty  Cji-rt  Judge  in  a  claim  made  against  the 
company  under  the  Workm<^n"s  Compensation  Acts  by  Mrs.  Mabel 
Evelyn  Eydmann  and  her  infant  children,  as  the  widow  and 
children  oit  Harold  Joseph  Eydmann,  a  workman  employed  by  the 
company. 

While  packing  up  lead-lined  boxes  at  the  Northampton  borough 
generating  station  on  April  7th  last  year,  through  one  of  the  boxes 
slipping,  Eydmann  cut  his  thumb  by  a  prcj  cting  pifce  of  lead  and 
septic  poisoning  set  in,  with  the  retult  that  he  died  on  May  31st. 
The  County  C  jurt  Judge  awarded  the  applicants  compensation.  The 
ground  of  the  present  appeal  was  that  the  proper  statutory  notice 
of  the  accident  had  mt  been  given,  and  that  the  appellants  were 
prtjadiced  thereby. 

At  the  conclusion  of  the  arguments  of  counsel,  their  Lordships 
allowed  the  appeal,  holding  thai  the  employers  had  not  received 
proper  notice  of  the  accident,  and  that  the  applicants  had  not  dis- 
charged the  onus  of  proving  that  the  emp'.oyera  were  not  pre- 
judiced by  the  want  of  notice. 


Ellis  r.  Fabaday  &  Sous. 

Is  the  K'-Dg's  Bench  Division,  on  Monday,  February  1-t,  before 
Mr.  Justice  Bailhache  and  a  common  jury,  an  acti  m  was  brought 
against  defendants,  electric  il  engineers  of  Wardour  Street,  \V.,  by 
Mrs.  Maria  Eiif,  aged  72  years,  to  recover  damages  for  alleged 
personal  irj'iries  sustained  by  the  neglieence  of  the  defendants' 
servants.  The  defendants  denied  liability.  The  case  for  the 
plaintiff  was  that  in  January,  l!il4,  she  was  knocked  down  by  a 
box  tricycle  belorging  to  the  dtfrndants  and  wa^  seriously  injured, 
one  of  her  legs  baing  broken  in  two  places.  She  was  treated  at 
the  Middlesex  H  ispital,  and  fubsequently  through  the  itjury  to 
her  leg  she  fell  down  and  broke  her  right  arm.  Sie  claimed  to 
recover  damages  and  £6.5  special  expenditure  incurred. 

Mb.  Haeold  Fabaday  said  that  it  was  suggested  to  him  that 
£20  should  be  paid  to  settle.  No  agreement  was  arrived  at,  and 
the  matter  passed  into  the  hands  of  the  solicitors.  The  jiry 
awarded  plaintiff  £100  damages.  Judgment  waa  entered 
accordingly. 

Hamilton  c  Mabconi's  Telegeaph  Co.,  Ltd. 

This  pending  action  was  mentioned  to  the  Lord  Chief  Justice  in 
the  King's  Bench  Division  an  J  the  hearing  fixed  for  February  9.h. 
Mr.  Djke,  KG.  said  he  appeared  for  the  defendants  and  Sir 
Edward  Carson,  K  C,  wa"*  for  the  plaintiff,  aad  the  application  was 
tha';  the  case  should  be  fixed  lor  hearing  on  February  9  th. 

His  LoEDSiiiP  inquired  the  reason,  and  was  told  that  it  the 
day  was  not  fixed  it  mifrht  necessitate  one  connsel  giving  up  his 
brief,  which  was  unde8.:ajle  now  that  the  briefs  had  been  read. 
His  Ljrdship  said  the  case  would  be  in  the  list  for  hearing  on 
F.brnary  9;h. 


TJsDEEwooD  c.  Bbitish  Ubalite  Co.,  Ltd. 
In  the  City  of  London  Conrt  on  Jinuary  28th,  before  his  Honour 
Judge  Eentonl,  K  C,  and  a  jury,  an  action  was  heard  in  which 
Mr.  A.  L.  Underwood  made  a  claim  again^t  the  British  XJralite  Co., 
190i,  Ltd.,  to  recorer  £90  ai  damages  for  breach  of  contract  about 
the  purchase  of  a  Bruce  Prebles  generating  set,  comprising  an 
engine  and  dynamo,  th^n  atGravesend. 

Mr.  C.  Djughty  and  31  .  Maca-kie  appeared  for  the  plaintiff,  and 
Mr.  Morton  Smith  for  the  defendants. 

Mr.  Doughty  explained  that  the  plaintiff  was  a  machinery 
broker  and  dealer  in  the  City  of  London,  who  did  a  large  business 
in  buying  machinery  and  selling  it  again.  The  claim  raised  an 
important  question  with  regard  to  the  principles  on  which 
machinery  brokers  and  dealers  dealing  in  el  iotrlcal  machinery,  &u., 
did  their  business.  There  had  been  several  dealings  between  the 
plaintiff  and  defendants.  Defendants  were  in  a  large  way  of 
business,  and  at  Gravesend  they  had  large  works.  From  time  to 
time,  no  doubt  owing  to  the  various  processes  which  the  defendant 


company  were  interested  in,  parts  o'  their  machinery  became  out 
of  date,  or  they  desired  to  replace  them  with  machinery  of  more 
modern  type.  Wtien  that  occurred  plaintiff  had  seen  them  and 
had  found  for  them  purchasers  of  tha^  machinery.  In  those 
dealings  it  was  the  custom  of  the  trade  for  the  broker  always  to 
buy  himself,  and  himself  to  sell  to  his  own  purchasers.  He  was 
not  in  any  sense  the  real  purchaser,  in  that  he  did  not  buy  to  keep. 
He  always  bought  to  sell,  and,  as  a  rule,  he  did  not  buy  until  he 
had  sold  on  to  somebody  else.  Plaintiff  obtained  particulars, 
photos  and  plans  of  the  particular  machinery  which  it  was  desired 
to  sell.  He  then  advertised  it  as  if  it  were  his  own  in  all  the 
ordinary  trade  paperj,  and  being  in  that  line  of  business  all  his 
life  he  knew  through  the  knowledge  he  had  acquired  just  where 
he  could  place  the  particular  bit  of  machinery,  whereas  people 
like  the  defendants  who  might  know  their  cwj  business  very  well 
might  have  machinery  on  their  hands  for  years  because  they  did 
not  know  where  to  find  a  market  for  the  machinery  which  they 
desired  to  sell.  Piaintiff  having  found  a  purchaser  then  purchased 
from  the  defendants.  There  were  occasions  if  the  price  was 
sufficiently  tempting,  when  the  plaintiff  would  himself  buy  the 
machinery  as  a  speculation,  hoping  to  find  a  purchaser  afterwards. 
If  he  did  that  the  price  would  have  to  be  very  low  because  there 
was  a  risk  of  putting  down  a  considerable  sum  of  money  for  heavy 
machinery,  for  which  one  had  not  an  immediate  purchaser  on  the 
market.  The  almost  invariable  custom  was  to  find  the  parchaser 
first.  That  was  to  the  advantage  of  the  seller.  If  a  broker  was 
going  to  buy  as  a  speculation  he  did  so  at  a  breakdown  price.  If 
he  had  a  customer  ready  he  bought  at  a  price  which  would  show 
a  profit.  Ii  October  defendants  had  a  generating  sat  for  gcna- 
rating  electricity  fjr  sale,  and  they  got  into  communication  with 
the  plaintiff  about  it.  His  manager  went  to  Gravesend  to  take 
particulars.  1:  was  a  steam  engine  and  dynamo  that  was  for  sale, 
also  other  electrical  accessories.  Piaintiff  thought  he  could  place 
the  machinery  if  he  could  get  an  option  on  it.  Defendants  gave 
him  an  option  for  a  week  for  the  set  at  £250,  thus  undertaking 
not  to  sell  it  to  anyone  else  for  that  time.  Then  plaintiff  adver- 
ti  ed  it  in  those  channels  with  which  he  was  very  familiar,  and 
sent  circulars  round  describing  it.  Ha  came  into  communication 
in  that  way  with  Mr.  Martin,  a  machinery  broker  in  Birmingham, 
who  knew  who  wanted  the  set.  Correspondence  parsed  between 
plaintiff  and  Martin,  who  knew  one  another  very  well.  Martin 
brought  to  London  Mr.  Robinson,  who  was  an  engineer.  Martin 
and  Ribinson  went  ta  the  defendants  to  see  the  machine. 
Plaintiff's  option  had  been  renewed.  On  November  4th  the 
buyer  was  ready  to  make  a  deal.  The  option  for  £250 
was  renewed  till  November  4th.  I:  was  arranged  that 
the  plaintiff  should,  at  his  own  expense,  go  to  Gravesend 
with  the  proposed  buyer,  and  he  dismantled  the  machine  so  that 
it  might  be  properly  examined..  Plaintiff's  men  took  down  the 
cylinders  and  stripped  it.  It  was  satisfactory,  and  Robinson  told 
the  plaintiff  the  deal  was  as  good  as  complete,  but  he  mus.t  see  his 
directors.  Martin  was  going  to  pay  £32."  to  the  plaintiff,  and 
Martin  was  to  make  a  small  commission  of  £30  from  the  buyers, 
whom  he  had  disclosed  to  the  plaintiff.  There  was  no  definite 
contract  between  the  plaintiff  and  Robinson  before  November  4th, 
when  the  option  expired.  Ttierefore  plaintiff  did  not  actually 
accept  the  off?r  to  buy  at  £250,  because  it  was  not  necessary 
according  to  the  views  of  all  machinery  brokers  in  London.  He 
was  confident  that  the  set  was  as  good  as  sold.  Ribinson  was  the 
engineer  to  Kynochs,  of  Birmingham,  and  he  had  been  sent  by 
them  to  look  at  the  machine,  althouj:h  it  was  wanted  by  the 
Kynoch  Town,  near  to  Gravesend,  the  manag'r  of  which  telephoned 
on  November  13th  to  the  defendants  in  perfect  gocd  fai'h,  and  said 
he  wanted  to  speak  to  them  about  a  generating  set  which  their 
engineer  had  inspected.  He  agreed  to  buy  the  set  from  the 
defendants  at  £340,  without  even  looking  at  it.  Defendants 
accepted  it,  and  the  sale  took  place.  Piaintiff  was  not  complaining 
of  Kyuochs.  Defendants  knew  perfectly  well  what  they  were 
doing,  and  made  no  communication  to  anyone.  A  director  of 
Kynochs  agreed  to  buy  the  set,  and  wrote  to  Martin  offering  £350. 
Martin  telephoned  to  the  plaintiff  to  say  he  would  buy  the  set 
introduced  by  him.  Then  the  defendants  curtly  said  the  set  had 
been  sold,  and  they  would  not  say  who  were  the  purchasers. 
Plaiatiff  found  out  that  it  was  Kyaochs.  Martin  began  to  think 
that  the  plaintiff  had  "  suld  "  him,  but  that  was  not  so.  Plaintiff 
now  claimed  his  profit  as  the  defendants'  brhaviour  was  contrary 
to  all  good  business  dealing  and  contrary  to  law. 

Mb.  Undebwood,  the  plaintiff,  was  called,  and  he  said  there 
was  a  custom  in  the  maehiaery  trade  for  firms  who  wanted  to  sell 
michinery,  as  defendant,  did,  not  to  go  behind  the  broker's  back 
and  effect  a  sale,  thus  saving  his  commission  or  profit. 

Mb.  W.  W.  Mvktis,  haviug  been  called,  saying  there  was  a  very 
strict  custom  that  the  vendor  was  not  to  deal  with  the  purchaser 
direct, 

Mb  M.  J.  Palet,  engineer,  Kynoch  Town,  Stanford-le-Hope, 
supported  the  plaintiff's  case,  as  did  also  Mb.  A.  G.  Bbown,  of 
VV.  &  E.  Moore,  Ltd..  Poplar. 

For  the  defence,  Mb.  Knight,  manager  to  the  defendants,  said 
that  the  plaintiff  had  only  had  one  previous  transaction  with  them. 
Toe  custom  deposed  to  by  the  plaintiff  did  not  exist.  They  had 
done  nothing  to  cause  the  first  sale  to  go  off.  nor  to  sell  the 
machinery  direct  to  Kynochs.  They  had  no  knowledge  who  the 
plaintiff  took  to  Gravesend  in  the  first  place,  and  therefore  there 
was  no  reason  why  they  should  not  deal  with  Kynochs  when  they 
came  a'ong.  Had  plaintiff  come  to  them  in  a  proper  manner  and 
asked  them  to  meet  him.  they  would  have  done  so.  They  had  not 
gone  behind  the  plaintiff's  back,  or  done  anything  dishonourable. 

Judge  Bentoul,  K  C,  summed  up,  and  the  jury  found  for  the 
plaintiff  for  £71.     Judgment  was  entered  accordingly,  with  costs. 

A  stay  of  execution  was  ordered  with  a  view  to  the  defendants 
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ftppealing,  Mb.  Moeton  Smith  remarkuigr  that  there  was  no 
justiScation  for  the  verdict,  having  regard  to  the  evidence  which 
had  been  given. 

GUTMACHEB  1'.   LEVY   BROS.    &  Co. 

In  the  City  of  London  Court,  on  Tuesday,  Mr.  Edward  J.  Gat- 
maoher,  sales  agent  for  Eistman  Electric  Machine  Co  ,  1,  Talbot 
Courf,  Gracechurch  Street,  sued  Messrs.  Levy  Bros.  &  Co.,  13-17, 
Goswell  Road,  for  £3  for  wiring  and  fitting  up  an  electric  installa- 
tion for  an  Eistman  electric  cloth-cutting  machine  which  plaintiffs 
sold  to  the  defendants.  He  said  he  made  an  arrangement  with  the 
defendants  that  he  should  fit  np  the  machine  with  electricity,  and 
his  electrician  did  the  work.  That  was  on  0.!tober  1st.  The  work 
was  done  the  same  week.  Defendants  had  sent  him  a  guinea, 
which  he  returned  as  the  amount  was  wholly  insufficient.  He 
supplied  the  machine  on  trial,  and  as  it  was  not  approved  of  it  was 
returned.  Now  he  wanted  to  be  paid  for  fixing  the  electric 
installation.  The  machine  was  to  be  fitted  free  if  it  was  purchased, 
but  it  was  not. 

Mr.  F.  Boustred,  defendants'  solicitor,  said  that  as  plaintiff  told 
defendants  he  would  have  to  pay  for  the  installation,  they  agreed 
to  give  him  a  guinea  towards  the  expenses,  not  because  there  was 
any  liability  upon  them  to  do  so.     Plaintiff  denied  that. 

Judge  Atherley-Jones  found  for  the  plaintiff  for  oOs.,  and 
supposed  the  decision  would  not  please  either  party. 


Asuncion  Teamwat,  Light  and  Poweb  Co.,  Ltd.  :  Brazil 
Railway  Co.  r.  The  Company  and  Others. 

This  debenture-holders'  action  came  before  Mr.  Justice  Sargant  in 
the  Chancery  Division  on  Tuesday,  February  2nd,  on  a  motion  for 
judgment,  in  default  of  defence,  the  plaintiffs  seeking  to  enforce 
their  debenture  security.  Mr.  Bischoff,  for  the  plaintiffs,  said  that 
there  was  originally  opposition  by  one  gentleman,  who  had  put  in 
a  defence  in  which  he  did  not  admit  the  amount  of  the  advances 
made  by  the  plamtiffs.  His  Lordship  :  Some  advances  were,  how- 
ever, admitted  .'  Mr.  Bischoff  said  yes,  and  that  gentleman  now 
appeared  by  Mr.  Luxmon  and  did  not  oppose  an  order  in  the  terms 
of  the  proposed  minutes.  Mr.  H.  E.  Wright,  for  the  company, 
raised  no  opposition  to  an  order  being  made,  and  his  Lordship 
pronounced  the  usual  debenture  decree  directing  the  usual  accounts 
and  inquiries. 


Macdonald  v.  L.  &  Y.  Railway  Co. 

At  the  Liverpool  Assiz!s,  on  January  28th.  Mrs.  Jane  Macdonald, 
of  Waterloo,  the  wife  of  an  officer  on  H.M.S.  farmti/iia,  of  the 
Cunard  Line,  was  awarded  £150  damages  against  the  L.  &  Y, 
Railway  Co.  in  respect  of  injaries.  The  plaintiff  boarded  an 
electric  train  at  Bootle,  thinking  it  was  going  to  Waterloo,  but  the 
train  went  on  the  Aintree  line,  and,  on  pulling  up  at  Ford  Station, 
the  plaintiff  tried  to  alight.  As  she  was  doing  so  the  train  was 
suddenly  started,  and  she  was  thrown  on  to  the  platform.  The 
defence  was  that  the  plaintiff  found  herself  in  the  wrong  train, 
and  made  a  rush  to  get  out  of  the  train  when  it  was  moving. 
Judgment  was  entered  for  the  plaintiff  for  £150. 


OUR  LEGAL  QUERY  COLUMN. 


"  Electric"  writes  :  "I  shall  be  pleased  if  you  could  help  me  in 
the  following  matter  :  — 

"  A  tenant  took  a  house  from  me  for  three  years  with  gas  light 
and  asked  if  I  would  put  electric  light  in  the  house.  I  could  not 
run  to  this,  but  he  then  asked  if  I  would  allow  him  to  put  it  in  for 
his  own  benefit,  this  I  agreed  to.  His  time  is  up  and  he  now 
threatens  that  unless  I  pay  half  the  cost  of  wiring  the  house  he 
will  pull  the  wires  out  of  the  iron  tubing. 

"  1.  Please  inform  me  if  he  can  legally  do  this  .' 

"2.  If  so,  can  1  make  him  take  away  the  tubing  he  has  had 
plastered  in  the  walls,  and  the  switches,  and  make  good  with 
plaster  and  paper  to  match,  and  re-itore  the  gas  as  before,  although 
the  fittings  were  sold  for  old  iron,  ,^.'. .'  " 

*,*  There  can  be  no  doubt  that  where  a  tenant  makes  any 
alterations  in  the  leased  premises,  the  landlord  is  entitled  either  to 
(«)  nail  upon  him  to  restore  the  premises  to  their  original  condition, 
or  (4)  to  annex  any  inQp{ovements  made  without  paying  the  tenant 
any  compensation  therefor.  In  the  present  case  there  do  not 
appear  to  have  been  any  written  terms  of  the  letting.  A  tenant 
from  year  to  year  of  a  house  is  only  bound  to  k.iep  it  wind  and 
watertight,  to  use  it  in  a  tenant-like  manner,  and  to  make  fair  and 
tenantable  repairs,  such  as  putting  in  windows  or  doors  that  have 
been  broken  by  him,  so  as  to  prevent  waste  and  decay  of  the 
premises.  He  must  not  commit  any  waste,  but  he  cannot  be  com- 
pelled to  replace  doors,  windows  or  stairs  worn  out  with  age,  or  to 
re-roof  the  house,  renew  the  main  tinibers,  or  execute  other  general 
or  substantial  repiirs.  Tenants  for  terms  of  years  are,  however, 
under  more  extensive  obligations  to  repair,  since  it  appears  that 
they  are  liable  for  permissive  waste,  though  tenants  for  life  are  not. 
"  Electric  "  appears  to  have  a  tenant  for  a  term  of  years,  and  had 
he  put  in  electrical  fittings  without  leave,  he  could  be  called  upon 
to  remove  them.     It  is  apprehended,  hcvever,  that  the  fact  of  the 


landlord  having  given  him  leave  to  substitute  electricity  for  gas 
will  now  make  it  difficult  for  the  landlord  to  call  upon  him  to  take 
ont  the  electric  fittings  and  restore  the  gaspipes  and  the  premises 
generally. 

"  Plume  "  writes  :  "  I  am  chairman  of  a  Corporation  Electricity 
Committee.  For  some  years  we  have  been  supplying  current  for 
photographic  printing  at  power  rates.  We  have  now  a  Local 
Government  auditor.  Oar  town  clerk  says  it  is  illegal  to  supply 
current  at  power  rates  for  photo-printing,  as  it  is  lighting,  and 
not  power,  and  that  if  we  continue  the  L.G.B.  auditor  will  sur- 
charge us,  on  the  grounds  that  we  are  giving  preferential  terms  to 
one  section  of  tradesmen  using  light. 

"At  the  last  Committee  meeting  I  produced  letters  from  the 
following  Corporations,  showing  that  they  all  supply  current  for 
photo  prints  at  power  rates  :  —Liverpool,  Leeds,  Manchester,  Brad- 
ford, Bristol,  Birmingham,  &(!.  In  answer  to  these  letters  the 
town  clerk  said  it  is  certainly  illegal,  but  these  Corporations  have 
not  L.G.B.  auditors,  otherwise  they  would  not  charge  at  power 
rates. 

"  1.  Is  it  illegal  to  supply  current  for  photo-printing  at  power 
rates .' 

"  2.  If  we  supply  at  power  rates,  are  we  liable  to  be  surcharged  / 

"  3.  Can  yon  quote  any  test  cases  bearing  on  the  point  .'  ' 

',*  As  to  (1)  the  problem  suggested  is  one  which  has  never  been 
decided  in  a  Court  of  Law.  It  is  conceived,  however,  that  although 
the  question  is  somewhat  near  the  line,  the  u^e  of  electricity  for 
photo-printing  is  user  for  lighting,  and  not  for  power  purposes. 
In  being  so  used,  it  is  applied  to  the  doing  of  that  which  could 
be  better  done  by  ordinary  sunlight,  and  which  might  be  done 
by  gaslight.  Moreover,  one  of  the  arguments  adduced  in  support 
of  the  economic  policy  of  supplying  for  power  at  lower  rates  than 
for  light,  is  that  in  the  former  case  the  consumer  will  generally 
want  to  be  supplied  during  the  day,  when  the  generators  might 
otherwise  be  idle.  Light  for  photo-printing  would,  in  the 
ordinary  course,  be  supplied  by  the  sun  during  the  day. 

As  to  (2).  In  effect,  supply  at  pjwer  rates  does  confer  a  favour 
upon  a  certain  class  of  consumer,  and  would  contravene  Sec.  19 
of  the  Electric  Lighting  Act,  1882,  which  provides  that  :  "  Where 
a  supply  of  electricity  is  provided  in  any  part  of  an  area  for  private 
purposes,  then  except  in  so  far  as  is  otherwise  provided  by  the 
terms  of  the  licence,  order,  or  special  Act  authorising  such  supply, 
every  company  or  person  within  that  part  of  the  area  shall,  on 
application,  be  entitled  to  a  supply  on  the  same  terms  on  which 
any  other  company  or  person  in  such  part  of  the  area  is  entitled 
under  similar  circumstances  to  a  corresponding  supply."  Of  course 
it  might  be  argued,  in  answer  to  the  complaint  of  an  ordinary 
consumer,  that"  Plume  '  was  being  favoured,  that  "  Plume  "  was  not 
getting  or  using  electricity  "  under  similar  circumstances."  But  it 
is  apprehended  that  the  broad  distinction  is  between  the  uee  of 
electricity  as  a  means  of  producing  "light,"  and  as  a  means  of 
transmitting  power.     As  to  (3).— See  answer  to  No.  1. 


WAR    ITEMS. 


An  Open  Letter  to  Germany. — An  electrician  writing  on 
bo.ud  one  of  His  Majesty's  ships  in  the  .North  Sea  says: — 
"  Can  you  not  put  an  open  letter  to  the  German  Fleet  in 
>our  ne.\t  issue  ?  Do  they  really  Uncw  liow  eager  we  are 
for  a  pitched  battle  ?  " 

Frencli  tiovernment  Contracts. — The  Board  of  Trade 
desire  to  draw  the  attention  of  manufacturers,  merchants 
and  shipix>rs  to  the  following  regulations  governing  the 
export  of  articles  destined  for  the  use  of  the  French  Govern- 
ment:— 

1.  .Application  for  permission  to  export  to  France  goods 
of  wliich  the  export  is  prohibiteil  by  Fi-oclani;ilion  will  re- 
ceive special  consideration  if  it  can  be  clearly  shown  that  the 
goods  are  destined  for  the  use  directly  or  indirectly  of  the 
French  Government.  Such  applications  must  be  made  to 
the  Comniission  Internationale  de  Ravitaillement,  India 
House,  Kingsway,  W'.C. 

2.  Documents  issued  by  provincial  military  or  naval  ofti- 
cors,  other  local  authorities,  or  Government  contractors  in 
l-'rance  will  not  be  recognised  as  evidence  of  the. destination 
of  the  gooils  unless  form.illv  .ipproved  in  writing  by  the 
comiK.t<nt  department  of  the  French  Government. 

3.  British  manufacturers,  merch;mts  and  shippers  are 
accordinglv  warned  that,  U'fore  entering  into  anv  contracts 
for  the  supply  of  goods  staled  to  Ije  for  the  use  of  the  French 
(u)vernment,  they  should  first  obtain  from  their  clients  writ- 
ten evidence  that  the  approval  of  the  Ministry  of  War, 
Ministry  of  Marine,  or  other  department  concerned  has  been 
obtaineii. 

4.  .Application  for  permission  to  export  the  articles  in 
question  must  then  be  made  in  writing  to  the  Commission 
Internationale  de  Ravitaillement,  acconip.initHl  by  the  neces- 
sary diH-umentarv  evidence.  The  applicants  should  not  pro- 
ceeil  with  the  execution  of  the  order  until  thov  have  satisfied 
themselves  that  a  permit  to  export  will  be  granted. 

.Any  firms  accepting  contracts  without  complving  with  the 
above  regul.itions  will  do  so  at  their  own  risk  and  with  full 
knowledge  that  permission  to  export  the  goods  which  they 
have  contracted  to  supply  may  be  refused, 
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Applications  for  permission  to  export  goods  whiich  are 
ordere<i  by  firms  or  individuals  in  France  for  purely  indus- 
trial purposes,  and  which  are  not  destined  for  the  use  of  the 
French  Government,  will  continue  to  be  made  in  the  ordinary 
manner  to  the  Commissioners  of  Customs  and  Excise, 
Customs  House.  E.C. 

Mr.  Alexander  Siemens's  Sympathies. — The  "  Times  " 
publishes  the  following  letter  which  was  a  few  days  ago 
addressed  by  him  to  the  Royal  Institution,  of  which  he  is 
secretary.  It  was  read  at  the  meeting  of  members  held  on 
Monday  last: — 

Caxton  House,  Westminster,   London,  S.W., 
February  1st. 

It  has  come  to  my  knowledge  that  a  short  declaration  on 
my  part,  with  regard, to  my  position  as  a  British  subject, 
and  with  regard  to  my  sentiments  about  the  war,  would  be 
acceptable  to  the  managers  of  the  Roval  Institution.  I, 
therefore,  venture  to  lay  before  you  the  following  state- 
ment:— ■ 

I  have  been  born  in  Hanover,  both  my  parents  having 
been  British  subjects  until  Hanover  was  separated  from  the 
United  Kuigdom  in  accordance  with  the  provisions  of  the 
Salic  Law. 

In  the  year  1866  the  kingdom  of  Hanover  was  annexed 
by  Prussia,  and  thereby  universal  military  service  was  intro- 
duced. 

In  Julv,  1867,  I  first  came  to  England,  and  I  went  back 
to  Germany  in  1868  to  absolve  mv  military  duties,  but  I 
was  not  accepter!  on  account  of  my  shortsightedness.  I  had, 
however,  to  present  niv.^lf  again,  when  the  war  against 
F'rance  broke  out  in  July,  1870,  and  I  joined  a  regiment  of 
the  Line  for  one  vear. 

In  October,  1871,  I  returned  to  London,  where  I  have 
resided  ever  since. 

As  it  became  probable  that  I  should  spend  my  life  in  this 
countrv,  I  resolved  to  follow  the  e"xample  of  the  late  Sir 
William  Siemens  by  becoming  a  naturalized  British  subject. 

To  carrv  out  this  plan  I  obtainetl  my  formal  release  from 
German  citizenship  in  March,  1878,  and  ,mv  certificate  of 
naturalization  (Xo.  2,671)  was  filed  at  the  Home  Office  on 
Auf'ust  16th,  1878. 

Thus  I  have  been  a  subject  of  the  kingdom  of  Hanover 
for  19  years,  of  Prussia  for  12  years,  most  of  which  time  I 
spent  in  Germanv,  and  of  the  United  Kingdom  for  over  36 
years,  nearlv  all  of  which  I  spent  in  London. 

As  a  consequence  mv  sympathies  in  this  war  are  entirely 
on  the  side  of  the  Allies,  and  I  cannot  exp-ess  stronglv 
enough  my  abhorrence  of  the  way  in  which  Germany  has 
disregarded  international  treaties  and  conventions,  as  to 
the  conduct  of  hostilities,  and  more  particularlv  of  the  raids 
made  on  unfortified  watering-places  in   this  countrv. 

I  should  like  to  add  that  in  return  for  the  advantages  I 
have  enioved  as  a  British  subject,  I  have  done  mv  best  to 
serve  this  country  whenever  an  opportunity  for  doing  so  pre- 
sented itself  to  me.  ALEX.  SIEMENS. 

The  above  statement  bv  Mr.  Siemens  may  be  described  as 
characteristically  conscientious.  It  entirely  confirms  the 
opinion  that  we  ourseh'es  and  a  host  of  other  admirers  had 
formed  of  the  writer  during  his  36  ve.ors'  residence  in  this 
countrv  in  intimate  and  eminent  connection  with  British 
electrical  and  engineering  affairs. 

German  Enj^ineers  and  their  Prospects. — The  oflicial 
journal  of  the  Association  of  German  Engineers  and  Techni- 
cists,  in  a  retrospect  of  the  year  1914,  reviews  the  effects  of 
the  war  upon  the  prospects  of  Qerman  trained  engineers  and 
technical  men.  The  review  is  written  in  a  somewhat  chas- 
tened style,  contrasting  agreeably  with  the  We-are-the- 
Victorious-Elect  bombast  of  the  German  generals  an<i  pro- 
fessors. "  We  are  unable,"  says  the  paper,  "  nor  do  we 
wish  at  the  present  time,  to  probe  the  causes  of  this  bloody 
war.  But  we  must  take  account  of  the  facts  of  the  present 
conflict,  no  matter  what  may  be  our  individual  convictions 
on  the  question  of  the  war  itself.  It  is  certain  that  the 
wholesale  destruction  of  life  of  the  world-war  cannot  be 
reconciled  with  our  ideas  of  humanity.  Yet,  no  abandon- 
ment of  the  struggle  now  begun  is  possible  which  would 
endanger_  German  civilisation  and  German  economic  life. 
The  civilisation  of  our  countrv  must  not  be  destroyed,  nor 
its  econornic  strength  shattered.  The  future  of  all  technical 
employes  in  particular  is  bound  up  with  a  result  of  the  war 
that  shall  be  favourable  for  Germanv.  If  Germanv  at  the 
mercv  of  our  enemies,  were  broken  up  not  only  territorially 
but  also  economically,  it  is  the  men  of  our  profession  who 
would  be  the  worst  sufferers.  An  economii-allv  vigorous 
German  industry  is  the  necessary  premise  for  the  social 
advancement  of  our  members." — "  Trnn"'nnrt<>r." 

British  Aluminium  Employes. — In  connection  with  the 
British  .Aluminium  Co.,  Ltd.,  an  illuminated  roll  of  honour 
has  been  prepared,  bearing  the  names,  ranks,  and  res^iments 
of  the  employes  who  have  enlisted,  and  surmounted  bv  a 
n-ctorial  repre=-pntation  of  the  rally  to  the  flag.  From  the 
factories  at  Kinlochleven.  Foyers,  Burntisland,  Milton, 
Larne  Harbour,  and  Warrington,  and  from  the  head  office, 
the  total  enlistments  are  462.  The  Scottish  regiments  have 
claimed  many  of  the  recruits,  the  .Argyll  and  Sutherland 
Highlanders  having  the  honour  of  the  highest  individual 
total  of  all  C66).  The  list  inclurles  the  mme  of  an  officer 
m  a  French  infantry  regiment.  The  navv  is  also  well  repre- 
sented. 


Accrington  Etectricity  Employes. — The  Chairman  of 
Accrington  Electricity  Committee  reports  that  several  of 
the  specially  trained  staff  are  desirous  of  joining  the  colours, 
in  addition  to  those  who  have  already  done  so.  As  their 
places  would  be  extremely  difficult  to  fill,  he  has  sought  the 
Council's  opinion  as  to  what  course  should  be  taken.  The 
question  is  now  under  consideration. 

Silvertown  War  Relief  Fund. — The  employes  of  the  India 
Rubber,  Gutta  Percha  and  Telegraph  Works  Co.,  Ltd. 
have  subscribed  ,£537  13s.  3d.  in  the  last  21,  weeks  to  the 
National  Relief  Fund,  British  Red  Cross  Society,  and  Bel- 
gian Relief  Fund,  and  we  understand  that  they  hope  to  con- 
tinue to  distribute  d£100  monthly  between  these  three  funds 
for  as  long  as  may  be  necessary. 

Personal. — Mr.  W.  J.  Leeming,  electrical  engineer  to  the 
Buxton  U.D.C.,  who  has  joined  the  F'orces,  has  been  pre- 
sented by  the  staff  with  a  set  of  hair  brushes  in  a  leather 
case.  During  his  absence  his  duties  will  be  undertaken  by 
Mr.  Copland,  M.I.E.E.,  at  Mr.  Leeming's  present  salary, 
less  ,£2  per  weel<  payable  to  Mr.  Leeming,  and  with  per- 
mission to  continue  his  consulting  work. 

The  Burnley  Electricity  Committee  has  decided  that  it  can- 
not see  its  way  to  consenting  to  the  enlistment  of  Mr.  Starkie 
(electrical  engineer),  Mr.  Taylor  (assistant  engineer),  and 
INIr.  G.  D.  Clegg  (switchboard  attendant). 

Temoorary  Lieut.  L.  B.  Hogarth,  of  the  11th  Border  Regi- 
ment, who,  as  announced  in  the  "London  Gazette,"  has 
been  gazetted  Temporary  Captain,  was,  prior  to  the  outbreak 
of  war,  electrical  engineer  at  Whitehaven,  having  previously 
occupied  the  position  of  borough  electrical  engineer  at  More- 
cambe. 

Mr.  B.  James,  electrician,  Glasbury,  has  joined  the  Mili- 
tary Wing  of  the  Royal  Flyin?  Corns. 

Mr.  W.  E.  Jewell,  electrical  assistant  to  Mr.  C.  Jones, 
electrical  engineer  to  the  Metropolitan  Railway,  has  joined 
His  Majesty's  Forces  as  Captain  (Pioneer)  in  the  16th  Royal 
Irish  Rifles,  and  is  at  present  stationed  at  Lurgan  near 
Belfast. 

Mr.  J.  Pendreich,  of  the  Pendreich  Electrical  Firm,  Edin- 
burgh, has  been  with  the  Expeditionary  Force  since  the  com- 
mencement of  hostilities.  His  address  is: — Corpl.  J.  Pend- 
reich, .Army  Service  Corps,  c/o  Requisitioning  Officer,  8th 
Infantry  Brigade,  3rd  Division,  British  Expeditionary  Force. 

In  the  "  London  Gazette  "  list  of  aliens  to  whom  certifi- 
cates of  naturalisation  have  been  granted  lately  the  following 
appear: — 

\\'m.  Sylvester  de  Ropp,  Russia,  electrical  engineer,  Ken- 
sington,  London. 

Geo.  Henry  Funck,  Germany,  director  of^he  Lubricating 
and  Fuel  Oils,  Ltd.,  Westminster.  London. 

Je;m  Baptiste  Annibal  L6ge,  France,  engineer  and  scien- 
tific instrument  maker,   Chelsea,   London. 

Otto  Jens  Marstrand,  U.S.A.,  assistant  to  a  civil  engineer, 
South  Norwood,  London. 

Roll  of  Honour, — A  report  presented  recently  to  the  Brad- 
ford Tramways  Committee  shows  that  no  fewer  than  187 
men  from  the  departrfient  ha\e  been  engaged  in  active  ser- 
vice on  the  Continent.  The  following  employes  of  the  De- 
partment have  been  killed: — Conductor  A.  Eushworth, 
Cleaner  W.  E.  Harvey,  Driver  J.  Kemp,  Conductor  J. 
Bamford,  Conductor  A.  Padfield,  and  Conductor  G.  Garn- 
ham.  The  following  have  l>een  wounded: — Conductor  J. 
Craven,  Conductor  A.  Conderson,  Conductor  M.  Ratcliffe, 
Cleaner  C.  Bennett,  Conductor  J,  Holdsworth,  Flagman  H. 
Walker,  Driver  P.  Parl-cer,  Driver  J.  Boothman,  Driver  P. 
Walker,  Conductor  H.  R.  Smith,  Conductor  H.  Enderbv, 
Conductor  A.  Morton,  Conductor  H.  Lea,  Conductor  A. 
Cryer,  Conductor  A.  Bernhardt,  Conductor  W.  Lane,  Con- 
ductor C.  Dennison,  Conductor  E.  Clubley,  Cleaner  J. 
Mclver,  Conductor  H.  Hoste,  Cleaner  J.  Corev,  and  Driver 
W.  S.  Marshall.  Conductors  A.  E.  Marsden  and  W.  Challis, 
and  P.  Binns  (labourer)   are  prisoners  in  Germany. 


Keepi 


jiiiff  Tiiibiue  Blades  Clean. — Impure  water,  even 
thousrh  treated,  is  aometimea  the  cause  of  a  fine  coating:  of  lime 
forming  on  turbine  blades.  Lime,  ma^nefia  and  erraphite  carried 
over  with  steam  from  water  used  in  the  boilers  at  Leavenworth, 
Ka-i.,  formed  an  objectionable  coatinp  on  the  blades  "f  the  turbine, 
makiugr  it  quite  a  task,  to  keep  the  machine  clean.  But  now,  since 
it  has  been  found  that  kerosene  injected  into  the  steam  line  will 
clean  the  blades,  the  turbine  givea  no  more  trouble.  At  a  con- 
venient spob  in  the  steim  line  between  the  throttle  and  the  valve 
riesfing  a  small  hand-pressure  pump  has  been  installed  through 
which  keropene  mav  ba  injected.  Entering  thuii  with  the  live 
steam,  the  oil  particles  are  driven  against  all  bladec,  and  only  an 
occasional  injection  from  the  pumn  is  needed  to  keep  the  bladea 
bright  and  clean. — Electrical  World, 

\-rays  and  Contraband.— At  Boston,  U.S.A..  every 

bale  of  wool  or  ootton  loaded  for  shipment  to  Germany  is  being 
subjected  to  an  X-ray  teat  tor  the  prevention  of  the  exoortat'on  of 
arms  or  other  contraband  that  might  be  concealed  inside.  Repre- 
sentatives of  the  British  Cjnsnlate  are  present  with  United  States 
Customs  ofScers  to  make  assurance  doubly  sure, 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


BUSINESS  NOTES. 


New  Austealian  Tabiff. 
We  reprint  from  the  Sydney  Daily  Telegraph  certain  portions  of 
the  new  Exoiae  Tariff  which  may  be  of  interest  to  onr  readers  ;  our 
contemporary  considers  that  the  most  pronounced  feature  is  the 
extended  charges  against  goods  other  than  of  British  manu- 
facture : — 

Prodnoe     General 
of  U.K.      tariff. 
Tariff  items  (in  some  cases  the  old  tariff  is  given 
in  brackets) — 
Copper  wire,   bars,   plates,  rods,   tubes  ;    lead 
sheet,  piping  ;  platinum   bars,  rods,  strips ; 
zinc  bars,   sheet  ;  iron  and  steel  tubes   and 
pipes  (except  riveted  or  cast),  ad.  val.         ...     Free        10% 
Rails,    fishplates,    bolts,    ties,   rods,   switches, 
crossings,    &c.,    for   tramways   or    railways; 
rolled    iron    or    steel    joists,    columns  (not 

drilled),  per  ton 17s.  6d.       258. 

Steam  engine  indicators,  revolution  counters, 

ifco.,  ad.  val Free        10  % 

Rock     boring,     drilling,     and     coal  -  cutting 

machines,  ad.  val 25  %       30  % 

Motive  power  machinery  and  appliances  (except 
electric),  viz.  : — 

(a)  E3onomisers  ;  mechanical  stokers  ;  steam 
traps  ;  steam  turbines  ;  superheaters  ;  water 

purifiers,  ad  val.  (Free,  5  %)      Free      10% 

(A)  High-speed  reciprocating  steam  engines  for 
direct  coupling  or  directly  coupled  to  electric 
generators  or  to  pumps,  subject  to  Depart- 
mental By  laws,  ad  val.  ...    (Free,  5  %)    25  %       30  % 

(t)  N.E.I.,  ad  val (20  %,  20  %)    25  %       30  % 

Electrical  machines  and  appliances  : — 

(o)  Electric   heating   and  cooking  apolianees, 

ad  val (10%,  15%)     10%       20  %     • 

(i)  Electric  fittings  consisting  wholly  or  partly 
of  metal,  viz. : — Switches,  fuses,  and  light- 
ning arresters,  ad  val (Free,  free)     20  %       30  % 

(c)  Regulating,  starting,  and  controlling  appa- 
ratus for  all  electrical  purposes,  including  dis- 
tributing boards  and  switchboards,  except 
telephone  switchboards  and  telephone  distri- 
buting boards,  ad  val (20  %,  20  %)     20  %       30  % 

(rf)  Dynamo-electric  machines  ;  static  trans- 
formers and  induction  coils  for  all  pnrposco  ; 

electric  fans,  ad  val (20  %,  25  %)    25  %       30  % 

(c)  Electric  fittings  not  containing  metal  to  be 
dutiable  according  to  material. 
Electrical  appliances,  viz.  : — 

(o)  Telephones,  telephone  switchboards,  tele- 
phone  distributing   boards,   and  appliances, 

ad  val Free       10  % 

Qi)  Electroliers  ;  chandeliers  ;  pendants  ;  brac- 
kets ;  zinc  tnbing,  ad  val 25  %       30  % 

(f)  X.E.I.,  ad  val 20%       25% 

Electrical  articles  and  materials,  viz.  : — 

(a)  Accumulators  or  storage  batteries  ;  arc 
lamps  ;  cable  and  wire  (covered)  ;  carbon  in 
blocks  of  12  fq.  in.  and  over  ;  electric  vacuum 
tubes  ;  measuring  and  recording  instruments  ; 
prepared  insulating  tape  :  anodes,  cathndes, 
and  hooks  for  plating  purposes,  ad  val.  (Free, 

5  %)     Free      10  % 
(i)  Arc  lamp  carbors,  ad  val.    ...  (Free,  10  %)      Free      10  % 
Lamps  and  lanterns  ;  lampware,  but  not  columns 

of  street  lamps,  ad  val 15  %       25  % 

Glass  parts  of  lamps  separately  imported,  ad  val.     20  %       25  % 

Miners'  safety  lamps,  ad  val Free         10  % 

Glass  cells  for  batteries,  ad  val Free  5  % 

China  and  porcelain  ware,  ad  val.  20%       25% 

Kinematographs,  ad  val 25  %       36  % 

Rubber  manufactures,  in  which  rubber  forms  a 

part,  ad  val 25%       35% 

Chassis  for  electric  railway  and  tramway  vehicles, 

ad  val 25  %       30  % 

Bodies  for  ditto,  ad  val 35  %       45  % 

Chas-is   for  vehicles   with  self-contained  power 

(electricity),  not  including  rubber  tires,  ad  val.     Free        10  % 
Bodies  for   vehicles   with   splf-contnioed   power 
(electricity),  including  dashboards,   footboards 
and  mudguards  : — 

Single-seated  bodies,  each       £15  £17 

Double     „  „       each        £21      £24  10s. 

Bodies  with  fixed  or  movable  canopy  tops, 

each £3,;      £42 

Vehicles,  n.e.i.,  ad  val 35  %       45  % 

Thermit  and  other  welding  compounds,  ad  val.  ...     20  %       25  % 
Scientific,    surgical,    dental    telectrical)    instru- 
ments and   appliances ;  machinery  for  educa- 
tional use Pree      Free 


Consular Xotes. — TASMANIA. — Hydro-ekcirk  Imialla- 
tiun. — The  Unittd  States  Consul  at  Hobart  reports  that  the  Govern- 
ment have  purchased  the  partly-completed  hydro-electric  plant  at 
Great  Lake,  about  60  miles  from  Hobatt,  and  propose  spending 
£100,000  at  once  towards  it  completion.  A  company  has  been 
working  on  this  scheme  for  several  years,  and  after  spending 
nearly  £500,000,  had  to  cease  work  on  account  of  lack  of  funds. 
It  is  intended  to  develop  cheap  power  at  Great  Lake  and  transmit 
it  to  all  parts  of  the  State  for  industrial  and  lighting  purposes. 
Most  of  the  material  and  machinery  necessary  for  this  enterprise 
has  been  obtained.  It  is  also  proposed  to  spend  over  £400,000  upon 
railway  and  tramway  construction  work.  While  it  is  likely  there 
may  be  some  deductions  therefrom,  the  United  States  Contul  con- 
siders it  practically  certain  that  there  will  be  much  activity  in 
this  line  of  work  during  the  current  year,  and  that  the  demand 
upon  foreign  sources  for  all  material  necessary  for  such  work, 
except  sleepers,  will  be  brisk.  Such  work  is  usually  done  by  day 
labour  under  charge  of  the  engineers  of  the  State  Railway 
Department. 

BAGDAD.  — 77ifi  Tramway  and  Lightiny  Scheme.— The  United 
States  Consul  at  Bagdad  reports  the  presence  in  that  city  of  two 
surveyors  who  have  been  engaged  in  layingr  out  the  route  for  the 
proposed  electric  tramway.  They  were  sent  by  the  British  interests 
controlling  the  concepsion,  as  a  definite  step  to  develop  this  enter- 
prise. One  of  the  chief  hindrances  to  the  construction  of  the 
tramway  has  been  the  narrowness  of  the  Bagdad  streets.  The 
surveyors  have  now  been  ascertaining  how  many,  and  which, 
buildings  must  be  removed,  and  what  such  removal  would  cost. 
In  addition  to  the  concession  for  the  tramway,  the  same  interests 
are  reported  to  have  secured  a  concession  lor  the  erection  of  an 
electric  lighting  plant  in  Bagdad.  Before  the  introdoction  of  the 
crude-oil  engine  the  price  of  coal  in  Bagdad  (533.  to  70s.  per  ton) 
contributed  toward  making  the  installation  of  an  electric  plant 
a  precarious  venture  from  a  financial  point  of  view  ;  but  if  an 
electric  lighting  and  power  plant  using  oil  for  fuel  can  be  built 
in  connection  with  the  tramway,  much  of  this  uncertainty  would 
be  removed,  provided  the  first  cost  of  installation  (including  street 
widenings  for  the  tramways)  does  not  prove  to  be  excessive. 

LISBOX.— i?«'7!«fl(/  Electrification.— The  United  State"  Consnl- 
General  at  Lisbon  reports  the  signature  of  a  decree  by  the  President 
of  the  Portuguese  Republic  for  the  electrification  and  lease  of  the 
railway  connecting  Lisbon  with  Cascais.  The  line  is  about  16  miles 
long  and  is  owned  by  the  Portuguese  Railway  Co.  It  serves  the 
so-called  Riviera  of  Portugal  and,  in  the  Consul's  opinion,  should 
be  a  paying  investment.  It  is  proposed  to  run  electric  trains 
every  half  hour  and  to  make  the  entire  run  in  25  minutes. 

SEVILLE. — Tramicay  Kctenxion. — Writing  on  the  subject  of 
tramway  extension  at  Seville,  the  American  Consul  there  says  that 
the  river  driveway  in  the  direction  of  Palmera  has  undergone 
such  changes  during  the  past  few  years,  with  many  new  houses 
built  in  the  Avenida  de  la  Reina  Victoria,  that  the  Seville  Tram- 
way Co.  have  decided  to  extend  their  line  to  meet  the  needs  of 
that  neighbourhood.  It  is  rumoured  that  work  is  about  to  com- 
mence on  a  new  bull  ring  to  seat  4,000  persons  at  TabladiUa,  which 
will  probably  serve  as  an  incentive  to  the  early  completion  of  the 
projected  tramway  extension.  It  is  anticipated  that  the  construc- 
tion of  this  tramway  will  do  a  great  deal  towards  urbanising  the 
avenue  mentioned,  and  that  further  improvements  will  result. 

NORWAY. — Electrical  Manufacture. — According  to  a  recent 
report  by  the  United  States  Consul  at  Christiania,  motor  factories 
in  Norway  are  developing  rapidly,  manv  of  them  having  been 
enlarged  during  the  past  12  months,  and  new  ones  established.  A 
number  of  these  factories  have  been  joined  in  a  union  called  A/3 
Dat  Forenede  Motorfahriker  (United  Motor  Factories),  with  head- 
quarters at  Bergen.  Norwegian  motor  fartories  are  in  close  com- 
petition with  the  Swedish,  Danish  and  .\aierican  manufacturers. 
Manufacturers  of  electrical  machines  and  apparatus  had  a  suc- 
cessful year.  One  of  the  largest  manufacturers  in  this  line, 
specialising  in  telephone  apparatus,  established  a  branch  factory  in 
Italy. 

KWANGTUNG.— In  July  last  a  contract  was  let  to  a  Hong-Kong 
firm  for  the  erection  of  a  small  electric  light  plant  at  Kongmoon, 
Kwangtung  Province,  China.  The  contract  called  for  Swedish 
engines  and  (Jerman  dynamos  and  fittings.  The  United  States 
Consul  reports  that  as  a  result  of  the  war  the  machinery  has  not 
arrived,  and,  in  his  opinion,  the  course  of  prices  is  snch  that  it  is 
likely  the  contract  will  be  annulled. 

Book  Xotil't'S. — The  Pnuliral  Engineer  Elcr/nrul  I'ockel 
Booh  and  Diary  (London  Technical  Publishing  Co.,  Ltd.,  price 
la,  3d.  post  free)  has  been  issued  for  VMh,  with  additions  relating  to 
electric  motors,  fuses,  and  wireless  telegraphy ;  other  f<^atares 
have  been  improved,  and  the  useful  li«ts  of  bnoka  ap[>endcd  to  the 
various  sections  have  been  revised.  \  lengthy  section  is  devoted 
to  Acts  of  Parliament  and  Official  Rules  and  Regulations,  ioclod- 
ing  those  relating  to  electricity  on  board  ship. 

"  Alternating  Current  Electricity."  By  W.  H  Timbie  and  H.  II. 
Higbie.     London  :  Chapman  &  HtLll.      Price  8e.  Gd.  net. 

Trade   Viinounceiiieiits.— Mu.  .1.   Buookk,   electrical 

engineer,  of  9.  Cross  Street,  Wakefield,  ie  retiring  from  bociness. 

Mkssrs.  Fyfk,  Wilson  A:  Co.,  of  1').")A,  St.  Vincent  Stroet, 
Glasgow,  inform  us  that  they  have  secured  the  sole  selling  rights 
for  the  world  of  "Quartowatt"  non-lnminoni)  beaters,  which  are 
manufactured  in  Glasgow, 
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Private  Arransieiiients. — The    Altheat  Co.,    Ltd., 

G2,  Oxford  Street,  Ljndon,  W. — la  pursuance  of  the  provisions  of 
the  Companies'  (Consolidation)  Act,  a  meeting:  of  the  creditors  of 
the  above  was  held  on  Monday,  at  the  offices  of  the  liquidator, 
Mr.  A.  Slatter,  62.  Oxford  Street,  W.  The  liquidator  stated  that 
the  liabilities  of  the  company  amounted  to  £370,  althongrh  that 
amount  might  be  slightly  increased.  The  assets  consisted  of  stock 
and  book  debts  £346,  estimated  to  realise  £268.  A  lot  of  the  goods 
possessed  by  the  company  consisted  of  gas  and  electric  radiators, 
which  had  been  sold  on  sale  or  return.  There  were  no  unpaid  calls 
in  arrears.  The  company  was  a  private  concern  and  was  formed 
to  develop  patent  gas  etoves  and  electric  radiators.  They  had  been 
put  on  a  commercial  basis,  and  last  July  negotiations  were  pro- 
ceeding for  the  formation  of  a  company,  with  a  capital  of  £15,000. 
Those  negotiations  were  put  a  stop  to  by  the  war.  The  company 
was  formed  in  1912,  with  a  nominal  capital  of  £5,000-  Shares  of 
the  value  of  £2,000  were  issued  to  the  vendor  (Dr.  Wild)  for  his 
patents.  Of  the  remaining  3,0)0  shares  all  but  about  £700  worth 
were  subscribjd  for.  1q  answer  to  questions  the  liquidator  stated 
that  sums  amounting  to  £300  had  been  loaned  to  the  company,  and 
charges  given  on  the  patents.  There  was  also  a  sum  of  £S0  at  the 
bank,  which  was  likewise  subj  3Ct  to  the  charge.  The  opinion  was 
expressed  by  creditors  that  the  whole  of  the  charges  on  the  patents 
could  not  hold  good  as  against  the  creditors,  and  the  liquidator 
said  he  himself  was  of  the  opinion  that  one  charge  for  £  150  could 
not  be  enforced.  After  shortly  discussing  the  poeition  the  creditors 
decided  that  an  application  should  be  made  to  theCjurtfor  the 
appointment  of  Mr.  E.  H.  Hawkins,  of  Messrs.  Poppleton,  Appleby 
and  Hiwkins,  4,  Charterhouse  Square,  E.G.,  to  a^t  as  j  )int 
liquidator  with  Jlr.  Slatter  in  the  winding  iip  of  the  company. 
The  liquidator  stated  that  negotiations  were  in  progress  for  the 
sale  of  the  electric  radiator  patents,  and  for  a  reconstruction  of 
the  gas  part  of  the  business.    The  principil  creditors  are  :  — 

8haw  &  Hobbs,  BirmiDgham        £43 

Coilbrojkdile  Co.,  LoDdon          131 

Phillips  A  Co.,  London . .  26 

Bollen  &  Co.,  London        15 

Stoker  Contracts. — Among  the  more  important  orders 
recently  received  by  the  Uxderfesd  Stokbe  Co.,  Ltd.,  are  the 
following  : — 

War  Office.  WiUhaTi  Abbay,  4  B. ;  Chiring 'C.-03S,  West  End  and  City 
electric  supply  department  (repeat),  2  E. ;  Edinburgh  Corporation  electricity 
depiFCment  irepeac),  8  O,  ;  Barcow-in-Purness  electrioity  departoient  (repeati, 
2  £. ;  Borough  of  Sunderland  electricity  depirtm3nt  (repeat),  1  E. 

Several  orders  have  recently  been  received  by  Messes.  Ed. 
Bessis  &  Co.,  Ltd.,  for  re-linking  chain-grate  stokers  of  another 
make  with  their  patent  chain-grate  link.  Ammg  such  orders  is 
one  from  the  Powell  Daffryn  Steam  Coal  Cj.,  Ltd..  Middle  Duftryn 
power  station.  Mountain  Ash,  another  from  the  British  Xylonite 
Co.,  Ltd.,  Brantham  Works,  near  Manningtree,  and  a  third  from 
the  West  Ham  Corporation  electrioity  station. 

Catalogues  aud  Lists. — Messrs.  Scholet  &  Co.,  Ltd  , 

r>6,  Victoria  Street,  Westminster,  London,  S.W. — S-page  pamphlet 
entitled  "How  to  Save  Money  in  the  Bjiler-house,"  containing  a 
description,  with  illustrations  and  diagrams,  of  the  Cjpe's  boiler- 
feed-regulator. 

Messes.  Stewarts  &  Lloyds,  Ltd.,  Winchester  Honse,  London, 
B.C. — 42-page  catalogue  of  Stewarts'  patent  steel  pipes  for  gas, 
water,  sewage.  A:;.  Escellent  photographic  reproiuitions  are 
shown  of  pipes  in  course  of  laying  in  Ceylon,  Australia  and  else- 
where, and  interesting  information  is  given  on  such  matters  as  the 
cost  of  laying,  corrosion,  protective  coating,  steel  irrsiit:  c.l.  pipes  ; 
there  is  also  a  standard  specification  for  lap-welded  steel  pipes. 

Mes:^B3.  Kohleb  Bros.  (incorpDrated  with  Crompton  .\;  Co., 
Ltd.),  56,  Ludgate  Hill.  London,  E.C.— 8-page  illustrated  list 
describing  the  '  Standard  "  type  Kohler  electric  printing  machinery 
system,  two  and  four-motor  drive,  and  giving  a  list  of  prominent 
newspaper  offices  where  it  is  in  use. 

Messes.  Alfred  Herbert,  Ltd.,  Coventry.— Monthly  machine 
tool  review  for  January. 

Liquidations.— The  Uxh-brsal  Beltixg  Co.,  Ltd.— 

A  meeting  will  hi  held  at  8,  St.  James's  Square,  Manchester,  on 
March  6  th,  to  hear  an  account  of  the  winding  up  from  the  liquidator, 
Mr.  J.  A.  Ashley. 

Premier  Liohti.so  and  E.vgineebing  Co,  Ltd.— Mr.  E.  H. 
Hawkins,  of  4,  Charterhouse  Square,  B.C.,  has  been  appointed  an 
additional  liquidator  in  the  voluntary  winding  up. 

Actos  Lamp  Co ,  Ltd  —Mr.  Jus'tice  Joyce  has  appointed  Mr. 
J.  Gibson  Harris,  F.C.A.,  Receiver  and  manager  on  behalf  of  the 
debenture-holders  of  this  company,  with  power  to  carry  on  the 
business. 

Taxnett  Walker  &  Co.,  Ltd.,  Huaslet,  Leeds.— First  meet- 
ings of  creditors  and  contributories  February  11th,  at  L;eds 
Liw  Institution,  lA,  Albion  Place,  Leeds. 

BanTiruptCT  Proceedlns's.— T.  M.  "Woodcock, electrical 

engineer,  Sheffield.— Trustee,  (Mr.  J.  C.  Clegg,  Official  Receiver, 
Figtree  Lane,  Sheffield),  released  December  2Ut,  1914. 

H.  H.  Oxley  (0.  Huxley),  consulting  engineer,  Hanwell. — A 
first  dividend  of  Is.  Hi.  in  the  £  is  payable  on  Fdbruiry  3rd,  at  the 
office  of  the  Official  Receiver,  14,  Bedford  R)w,  W.C. 

W.  H.  Pease,  electrical  engineer,  Sjarborough.— A  first  and  final 
dividend  of  5 j  i.  in  the  £  is  payable  on  February  2nd,  at  the  OaSjial 
R'ioeiver  a  offices,  14,  Figtree  Lane,  Sheffield. 

J.  G.  M.  Hilton,  electrical  engineer,  B  rmingham.— Last  day 
for  proofs  for  dividend  February  17th.  Trustee,  Mr.  A.  S.  Cully. 
Official  Receiver,  191,  Corporation  Street,  Birmiugbam. 


New  Zealand, — An  Auckland  firm  is  inquiring  for 
British  agencies  for  c.i.  pipes,  water  meters,  oil  engines,  motor-cars 
and  accessories,  and  electrical  goods  of  all  kinds.  Communications 
should  be  addressed  to  H.M.  Trade  Commissioner  for  New  Zealand, 
P.O.  Box  369,  Wellington.— S.  of  T.  Journal. 

Tiflis. — A  local  merchant  who  has  hitherto  imported 
from  Germany  is  inquiring  for  British  agencies  for  scientific 
instruments,  steel  ware,  and  electrical  appliances.  Further  com- 
munications should  be  sent  to  the  British  Consulate  at  Tifits. — 
H.  of  T.  Journal. 

Xetherlauds. — There  is  stated  to  be  a  demand  in  the 
Netherlands  at  present  for  electric  wire  and  cable.  Communica- 
tions should  be  addressed  to  the  British  Consulate-General,  Ritter- 
dam. — Bojrd  of  Trade  Journal. 

For  Sale. — Aberdeen  electricity  department  invites  offers 

for  the  following  second-hand  plant  :  Two  100  k.v.a.  Brush  motor- 
generators  complete  :  Stockton-on-Tees  electricity  department  have 
for  disposal  one  150-KW.  Brush  '  Universal"  vertical  reciprocating 
engine.     Particulars  are  given  in  our  advertisement  pages  to-day. 

Calendar.  —  From    Ma.    K.    C.     In'oite,    of    1G9, 

Mjtomichi  Schiohome,  Yokohama,  contracticg  agent  of  the 
Yjkohami  Electric  Co.  Ltd.  we  have  received  a  wall  calendar 
with  daily  slips  for  1915. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — The  Electricity  Committee  reports  that 
1,315,900  units  were  generated  in  December  last,  against  1,203,850 
in  December  of  the  previous  year,  an  increase  of  85,050  units. 

Accring^tou. — Gas  Ek(;ixe  Trials. — The  Electricity 
Committee  has  declined  to  accede  to  a  request  from  Messrs. 
Peebles  &  Son,  Ltd.,  for  a  reduetion  of  the  price  charged  for 
electric  current  supplied  to  them  under  their  agreement. 

The  borough  electrical  engineer  reports  that  the  second  of  the 
new  gas-engine  generators  has  been  run  on  trials,  and  that  it  is 
hoped  to  put  it  into  normal  use  in  a  few  days.  The  new  gas- 
making  and  by-product  plant  is  working  satisfactorily.  All  the 
1914  contract  machinery  is  working,  with  the  exoeptiou  of  a  few 
auxiliaries,  and  these  will  be  rapidly  put  in  working  order. 

Australia. — The  Doncaster  (Vic.)  Couacil  has  decided 
to  fljat  a  loan  of  £2,000  for  the  purpose  of  installing  an  electric 
lighting  scheme  in  the  shire. 

Barrow. — The  Electricity  Committee  has  decided  to 
provide  a  supply  of  current  to  the  Corporation  gasworks  for  stand- 
by plant. 

Belfast. — The  Council,  on  the  recDmmendation  of  the 
Tramways  and  Electricity  Committee,  has  appointed  a  Committee, 
with  the  electrical  engineer,  to  visit  Bradford,  Sheffield,  Leeds  and 
Greenwich,  to  obtain  information  as  to  administratim  and  other 
matters  relating  to  the  electrical  undertaking. 

Bispliani, — Xew  Loan. — The  U.D.C.  has  decided  to 
increase  to  £320  the  amount  for  which  the  L  G.B.'s  sanction  haa 
been  asked  in  connection  with  the  laying  of  electric  lighting 
mains  along  Blackpool  Road,  this  being  the  difference  between  the 
cost  of  overhead  work  and  underground  cables. 

Blackpool. — Proposed  Loax. — Application  is  to  be 
made  for  L  G.B.  sanction  to  the  borrowing  of  £24  500  for 
electricity  extensions. 

Blackrock. — L.G.B.  iNoriRy. — On  .January  2Gth  an 
inquiry  was  held  into  the  application  of  the  local  U.D.C.  for  a  loan 
of  £13,000  for  an  electricity  scheme.  Evidence  was  given  by 
Mr.  Tiemey,  engineer  of  the  scheme,  and  Mr.  Spencer  Hawes,  who 
advocated  Blackrock  having  its  own  scheme  in  preference  to  join- 
ing with  Kingstown. 

Bri<>,'liouse. — Electric  v.  Stea:\[  Drive. — The  Sewage 
Committee  of  the  T.C.  reports  that  as  a  result  of  substituting 
electricity  for  steam  for  driving  the  lime  crusher  at  the  eewage 
works,  the  saving  for  the  past  12  months  had  been  £180.  The 
wages  bill  had  been  reduced  :  energy  had  cost  £54  as  against  £94 
the  average  cost  of  cial  for  the  past  four  years,  also  75  hours  per 
week  had  been  worked  as  against  57  previously. 

Brynibo.— E  L.  Scheme. — The  Lighting  Committee 
has  received  the  consent  of  the  Public  Works  Lian  Commissioners 
to  bMrowing  £300  for  the  proposed  electric  lighting  scheme.  The 
tender  of  Messrs.  Loxlcy  k,  Co.  has  been  recommended  f  5r  accept- 
ance, and  a  meeting  is  to  be  called  to  determine  the  rate  to  be 
charged  for  the  work  which  is  to  be  carried  out  at  once. 

Chelmsford. — Restricted  Lightixg. — The  Lighting 
Cjmmittee  of  the  T.C.  recommends  that  £200  be  deducted  from 
£417,  the  amount  of  the  Electric  Supply  Corporation's  account  for 
the  quarter,  owing  to  the  restricted  lighting,  and  that  the  question 
of  the  amcuit  of  the  rebate  be  considered  at  a  future  meeting. 
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Chile. — Messrs.  Oscar  Spoerer  &  Co.  have  permission  to 
install  an  electric  lightingf  system  at  the  port  of  Tolcahuano. 

Cliorley, — Workhovsk  Lighting. — A  deputation  from 
the  B.  of  G.  is  to  visit  Ormskirk  workhouse  to  obtain  particulars 
of  the  electrical  installation  in  vogue  for  heating:,  lighting  and 
power  purposes. 

ClecLlieaton. — Bl'lk  Supply  Proposal. — The  Elec- 
tricity Committee  of  the  D.C.  ha»  decided  not  to  take  a  supple- 
mentary bulk  supply  from  the  Yorkshire  Electric  Power  Co.'s 
station  at  Thornhill. 

The  scheme  adopted  for  the  extension  of  the  electricitv  works, 
at  a  cost  of  £8,600,  was  deferred  in  order  to  consider  the  Yorkshire 
E.P.  Co.'s  offer. 

I'oiinah'.s    <|uay> — Prov.    Order. — The  Council  is  to 

apply  to  the  B.  of  T.  for  a  prov.  order  in  connection  with  the  pro- 
posed electric  lighting  scheme  ;  there  are  only  two  objectors, 
viz,  the  G.C  K.  Co.  and  the  Connah's  Quay  Gas  and  Water  Co.,  and 
it  has  been  decided  to  proceed  with  the  scheme  at  once. 

Continental.  —  Norway.  —  The  Government  has  for 
years  been  buying  up  waterfalls  in  the  various  parts  of  the 
country  with  a  view  to  keeping  some  in  reserve  and  harnessing 
them  as  required.  Last  year  the  State  acquired  in  all  six  water- 
falls or  large  water  rights,  which  purchase  involved  a  total  capital 
expenditure  of  £15,400,  and  in  thia  year's  budget  there  is 
included  a  sum  of  £5,500  for  the  same  purpose,  which  most 
probably  will  be  exceeded.  The  State  has  now  become  the 
owner  of  38  waterfalls  in  all,  which  in  unharnessed  condition  are- 
estimated  to  represent  a  total  of  156,490  electrical  HP.  When  the 
water  is  regulated  and  harnessed  this  amount  will  be  brought  up 
to  776,080  H  p. 

In  regard  to  the  situation  of  these  waterfalls  12  800  H  P.  are 
located  in  the  interior  of  the  country,  and  a  long  distance  from  the 
sea,  for  which  reason  it  is  not  possible  to  transmit  the  energy  to  the 
coast,  and  it  will  have  to  be  employed  for  local  purposes  in  the 
surrounding  districts;  464,900  HP.  are,  however,  to  be  derived 
from  waterfalls,  from  which  energy  can  with  advantage  be  trans- 
mitted to  the  coast  ;  100,420  HP.  have  been  bought  np  for  the 
express  purpose  of  supplying  the  necessary  energy  to  the  railways 
when  these  are  electrified. 

The  remaining  197,600  are  to  be  produced  in  falls  which  are 
situated  in  the  direct  vicinity  of  the  coast. 

The  concessions  given  to  private  companies,  and  which  are  oom- 
pleted,  number  five  in  all.  These  are  two  concessions  to  the  Rjukan 
Co.  and  one  each  to  the  Norwegian  Electrical  Metal  Industry, 
the  Moelven  Pulp  Manufactory  and  the  Arendal  Smeltius  Works, 
from  which  the  State  has  derived  fees  amounting  to  £4,000  up  to 
the  present  time. 

Germany. — According  to  the  Elpctrical  Rfrieu^  and  Wfxfern 
Jilectrician,  a  proposal  has  been  submitted  to  the  Prussian  Ministry 
and  the  chief  of  the  province  of  East  Prussia  suggesting  the  allo- 
cation of  State  funds  for  the  electrification  of  the  province,  which 
has  suffered  severe  damage.  The  dearth  of  labour  and  scarcity  of 
horses  will  be  obstacles  in  the  way  of  revival  of  trade,  and  it  is 
held  that  the  use  of  electric  power  would  be  a  remedy. 

Cuba. — The  Gaceta  Oflcial  (Havana)  announces  that  the 
following  persons  have  been  granted  permission  to  install  electric 
generating  and  lierhting  plant  in  Cuba: — Senor  Eduardo  R.  Valera, 
at  the  town  of  Catalina  de  Giiines,  Province  of  Havana  ;  Senor 
Manuel  Andujar,  at  Bd'z,  Prcvinc  of  Sinta  Clara  ;  S"nor  Isidro 
Rovira,  at  Cabanas,  Province  of  Pinar  del  Rio  ;  Senor  Donato 
Hernandez,  at  Arriete  and  Ciego  Montero,  Province  of  Santa 
Clara.  In  each  case  the  concession  will  be  rescinded  if  the  plant  is 
not  in  workiner  order  within  a  year  from  the  date  of  the  concession. 
— Board  of  Trade.  Journal. 

Doneaster. — HrRiNG  Clauses. — A  poll  of  the  bur- 
gesses on  the  trading  clauses  of  the  Corporation's  Parliamentary 
Bill  resulted  as  follows  : — For  Clause  129,  which  gives  the  Cor- 
poration power  to  let  on  hire  electric  appliances,  &c.,  796  ;  against 
1,291. 

Dublin. — The  Lord  Mayor,  at  a  meeting  of  the  City 
Electricity  Committee,  expressed  regret  that  the  past  year's  working 
of  the  undertaking  had  not  been  as  satisfactory  as  had  been  hoped, 
the  tradiner  having  been  seriously  affflcted  by  the  war  and  other 
matters  outside  their  control.  The  Lightine  Committee,  in  a 
report  to  the  Corpiration,  as-kfid  for  the  amalgamation  of  that 
Committee  with  the  Electricity  Committee,  to  avoid  overlapping 
of  work.  The  growth  of  the  electricity  concern  may,  it  i.f  thought, 
make  it  necessary  to  use  the  Tara  Street  premises  as  a  distributing 
station. 

AsYLD.M  LiRHTlNO. — Mr.  R.  .Tones,  chairman,  at  a  meeting  of 
the  Richmond  Asylum  Joint  C  immittee,  mentioned  that  tho 
saving  on  the  substitution  of  electric  light  for  gas  in  the  institu- 
tion more  than  paid  all  the  annual  charges  and  repayment  of 
capital  of  the  new  installation. 

Dundalk. — The  Council's  electric   li,£;hting  scheme   is 

now  making  a  profit.  'There  was  a  loss  on  the  first  nine  months' 
working  of  £163,  and  also  a  slight  loss  on  the  second  year's 
working. 

Kritli.  —  The    Woolwich    borough    electrical    enjiinecr 

has  asked  the  Erith  Council  to  consider  the  question  of  takine  a 
bulk  supply  of  electricity  from  the  Woolwich  Council  or  to  allow 
it  to  supply  current  in  the  Erith  district.  The  matter  was  deferred 
until  after  the  appointment  of  the  new  engineer. 


Eceles. — Public  Lighting. — The  borous^h  electrical 
engineer  is  to  submit  an  estimate  of  the  cost  of  the  Barrow  system 
of  electric  lightine,  as  carried  out  on  the  length  of  tramway  track 
from  Swinton  to  Irlams-o'-th'-Height. 

The  Electricity  Supply  Committee  of  the  Corporation  has  received 
an  inquiry  for  terms  for  supolying  electricity  to  the  Manchester 
Ship  Canal  landing  stage  at  Irwell  Park,  and  has  replied  that  it 
will  be  in  a  position  to  consider  terms  for  supply  on  receiving 
from  the  company  its  decision  in  regard  to  the  Committee's 
application  for  permission  to  take  water  from  the  canal  for  con- 
densing purposes. 

Greenock. — New  Loans. — The  Corporation  has  decided 
to  apply  to  the  Scottish  Office  for  permission  to  borrow  an  addi- 
tional £20,000  for  extensions.  The  T.C.'s  plant  represents  a  total 
capacity  of  11,900  Kw.,  of  which  9,000  KW.  is  modern  A  0.  plant, 
and  it  will  be  impossible  to  meet  the  oblieations  of  the  department 
next  winter  without  an  additional  5,000-KW.  set.  The  £20,000 
proposed  to  be  borrowed  is  to  be  expended  on  the  purchase  of  a  new 
turbo-generator  of  5,000-KW.  capacity. 

Haslinn'den, — New  Loans. — Application  is  to  be  made 
to  the  L.G.B.  for  sanction  to  the  borrowing  of  £7,500  for  the  pro- 
vision of  mains,  £1,.")00  for  services,  and  £3  000  for  the  provision 
of  transformers,  ewitchgear,  k-,.,  making  £12,000  in  all. 

The  Corporation  has  decided  to  supply  electricity  to  the  works 
of  the  Nobles  Explosives  Co.,  and  Messrs.  Haworth  i>c  Hartley. 

So  long  as  the  public  hall  is  used  as  a  military  hospital,  a 
discount  of  one-third  will  be  allowed  off  the  charges  for  electricity. 

Haworth. — The  U.D.C.  has  decided  to  oppose  the 
Yorkshire  E.P.  Co.'s  proposed  Bill. 

Ilorrabrids'e. — E.L.    Scheme. — Tlie    inauguration    of 

the  electric  supply  scheme  took  place  last  week  ;  the  installation, 
carried  out  by  Messrs.  Crcmpton  &  Co.,  includes  a  25-H.r. 
Blackstone  engine,  coupled  to  a  15-k\y.  dynamo  ;  a  12-h.p. 
water  turbine,  coupled  to  a  7-K\v.  dynamo  ;  and  a  200-ampere  D.P. 
storage  battery.  Electricity  is  distributed  by  overhead  wires  to  all 
parts  of  the  village.  Some  20  lamp?,  each  of  50  c  P.,  are  in  nse 
for  street  lighting. 

Keiahley. — The  R.D.C.  has  decided  to  petition  against 
the  Yorkshire  Electric  Power  Bill.  With  reference  to  the  Keighley 
prov.  order  formal  objection  has  been  lodged  and  the  Board  has 
appointed  representatives  to  meet  a  Committee  of  the  Keighley 
Corporation  with  reference  to  the  terms  of  the  order. 

Leiilil-OU-Sca. — Puhlic  Lightini;. — Preparations  at^ 
to  be  made  by  the  Southend-on-Sea  T.C.  for  installing  the  eleotri'' 
light  at  the  Broadway,  a  business  centre.    Leigh  is  now  comprised 

in  the  borough. 

L»'\<len    and    Winstree.— Workhouse    Lighting. — 

The  B.  of  G.  was  informed  that  there  had  been  a  decrease  in  the 
cost  of  electricity  during  the  past  three  months,  and  that  in 
another  12  months  the  Board  would  have  saved  enough  on 
electricity  to  defray  the  cost  of  the  plant. 

Mnierick. — L.G.B.  Inquiry. — On  .January  22nd,  Sir. 
A.  D.  Price,  L.G.B.  Inspector,  held  an  inquiry  into  an  application 
Vy  the  Corporation  for  a  loan  of  £5,000  for  the  purpose  of  providing 
additional  plant  at  the  electric  power  station. 

Liverpool. — Annual  IIeport. — The  City  Council  has 
received  sanction  to  borrow  £40,000  for  the  provision  of  electric 
mains.  The  city  electrical  engineer,  in  his  report  on  the  estimates 
for  1915,  remarks  that  during  the  past  year  the  reconstruction 
of  the  Lister  Drive,  No.  1  station,  has  made  satisfactory  progrew, 
and  the  first  section  of  the  boiler  house  has  been  completed,  and 
the  whole  plant  put  in  commercial  service  with  very  satisfactory 
results.  The  first  of  the  6,000  K\v.  sets  has  been  run,  and  the 
second  set  is  being  assembled  and  will  be  completed  very  shortly. 
The  engineer  is  of  opinion  that  it  would  be  adv'sable  to  deal  with 
a  portion  of  the  plant  in  the  destructor  stations  which  has  been 
in  use  for  a  considerable  period,  and  has  nnder  consideration  a 
scheme  to  replace  sime  of  these  sots  with  plant  of  modern  con- 
struction, and  he  has  made  prnvifim  for  this  work  in  the  esti- 
mates. Daring  the  psst  year  several  trials  have  been  made  with 
electrical  vehicles,  and  a  2ton  vehicle  has  been  ordered  to  be 
used  in  connection  with  the  cartage  of  mains'  materials, 
stores,  ic. 

London.— The  annual  meeting  of  the  Metropolitan 
Boroughs'  Standing  ,Toint  Committee  has  decided  to  ask  th«!  City 
and  Borough  Councils  to  request  their  Members  of  Parliament  to 
oppose  the  London  Electric  Supply  (No.  2)  Bill. 

L.O.C.  Bill  DRorn-n.— At  Tuesday's  meeting  of  the  L.0.0.  the 
London  and  District  Electricity  Supply  Bill,  which  has  aroused 
so  much  opposition  in  tho  municipal  circles  interested,  in  and 
round  London,  failed  to  receive  the  nepcssary  majority  to  enable 
it  to  proceed  in  the  present  session  of  Parliament.  A  total  of  69 
votes  was  necessary  in  favour  of  the  liill,  but  the  voting  was  61  in' 
favour  and  32  aeainst,  14  Reform  members  l>eing  absent  on 
active  service.  Sir  .lohn  Bene,  while  admitting  the  technical  part 
of  the  scheme  was  saticfactory,  said  the  financial  part  was 
disastrous.  Mr.  Norman  pointed  out  that  if  the  scheme  was 
abandoned,  the  Bill  of  the  companies  wculd  bold  the  Parliamentary 
field. 
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Bethsal  Green. — The  B.C.  has  been  reoommended  to  oppose 
the  London  Electric  Snpply  Bill.  The  Electricity  Committee 
hae  aprroved  plans  of  the  electricity  sub-stations  proposed  to  be 
erected  .at  New  Tyssen  and  Digrby  Streets. 

Marylebojjf. — It  is  proposed  to  apply  to  theL.C.C.  for  sanction 
to  borro^r  £6,500,  in  connection  with  the  installation  of  trunk 
feeder  protective  apparatus. 

Lnton. — Street  LtCtHtinTx. — The  Lighting  Committee 

of  the  T.O.  has  considered  the  question  of  discontinuing:  the  lig;ht- 
ing-  of  streets  by  electric  lamps  and  reverting:  to  gas  liffhtingr, 
but  has  postponed  further  consideration  of  the  matter  until  its  nest 
meetin?,  in  order  that  the  borough  eng:ineer  may  furnish  par- 
ticulars of  the  annual  expenditure  in  lig-hting  streets  by  electricity. 

Ilaidstone. — New  Turbixe  Tlant. — The  Electricity 
Committee  recommends  that  a  1,000-KW.  turbo-alternator  be  in- 
.stalled,  at  a  cost  of  £5,300,  and  also  that  notice  be  g:iven  to  larg:e 
consumers  that  owing  to  the  great  increase  in  the  cost  of  coal  it 
may  be  necessary  to  raise  the  price  of  current  as  from  January  Ist 
under  new  contracts. 

\enbnrT. — Hospital  Lightinc — It  has  been  decided 
to  have  the  electric  light  installed  at  the  Isolation  Hospital. 

Olilham. — Supply  of  Motors. — Representatives  of  the 
Chamber  of  Trade  have  interviewed  the  chairman  of  the  Electri- 
citT  Committee  of  the  Corporation,  who  explained  the  difficulty 
under  which  the  department  laboured  in  its  endeavour  to  extend 
the  use  of  electricity,  and  that  no  encouragement  was  given  to 
penple  to  apply  to  it,  and  only  in  certain  cases  had  it  supplied 
motors'  when  it  was  feared  the  business  would  be  lost. 
The  interview  closed  with  an  arrangement  by  which  the  members 
of  the  trade  would  co-operate  with  the  department  in  extending 
the  use  of  electricity  in  other  directions. 

Ormskirli. — At  a  meeting  of  ratepayers  on  January  29th 
it  was  unanimously  decided  to  petition  the  U.D.C.  urging  opposition 
to  the  Ormskirk  Gas  and  Electricity  BQl,  which  the  Ormskirk  Gas 
Light  Co.  has  promoted. 

Peiiistone. —  "Workhouse     Lightixg. — The     L.G.B. 

has  sanctioned  an  expenditure  of  £124  for  lighting  the  workhouse 
premises  by  electricity, 

Petei'borous'h. —  Improved   Working. — The   revenue 

from  the  electricity  works  for  Dacember  last  was  £1,299,  as  against 
£1,144  the  previous  year,  and  the  surplus  £828,  as  against  £616. 
The  engineer  reported  that  the  cost  of  production  had  been  reduced 
from  '9d.  per  unit  to  '763.,  a  reduction  of  16  per  cent,  in  generation 
costs,  due  to  the  greater  efficiency  of  the  turbo-generator  and 
mechanical  stokers,  the  whole  of  the  new  plant  having  been  in  use 
throughout  the  month. 

Reisrate. — Prov.  Order. — The  R.D.C.  has  decided  to 

consent  to  the  application  of  Mr.  Gilbert  Allom  for  a  prov.  order 
for  E.L.  at  Chipstead, 

Salford. — Sewage  Pumpixg.&c. — A  report  with  reference 
to  the  provision  of  eleotrically-driven  pumping  plant  at  the  sewage 
works,  has  been  approved.  The  T.C.  has  been  recommended  to 
authorise  the  purchase  of  an  additional  turbine-driven  boiler-feed 
water  pump  and  feed-water  heater  at  the  electricity  station. 

At  the  recent  Council  meeting  a  resolution  was  to  be  brought 
forward  to  the  effect  that  a  Special  Committee  be  appointed  to 
control  the  lighting  of  the  borough,  and  that  the  Committee 
should  consist  of  four  members  of  the  Electricity  Committee,  four 
members  of  the  Gas  Committee,  along  with  six  other  members  of 
the  Council. 

Soutbaiiiptou. — Tariffs. — The  electrical  engineer  has 
rep  irted  upon  the  suggested  adoption  of  a  different  type  of  charge 
for  domestic  purposes,  i  e.,  a  fixed  charge  per  annum  baaed  upon 
the  rateable  value  of  the  premises  (or  upon  the  kw.  installed) 
plus  id.  per  unit  metered,  but  does  not  recommend  any  alterations 
in  the  charges  at  the  present  time,  in  view  of  the  fact  that  it  had 
recently  been  decided  that  the  flat  rate  was  the  most  suitable  for 
the  town.  The  Council  has  agreed  with  the  views  of  the 
engioeer. 

Stalybridg'e. — The  Generating  Station  Committee  of 
the  Joint  Board  has  authorised  the  engineer  to  spend  not  more  than 
£25  on  experimental  lighting  of  workmen's  dwellings. 

The  pric3  of  electricity  for  heating  and  cooking  purposes  has 
been  fixed  at  Jd.  per  unit  net,  subject  to  a  meter  rent  of  6d.  per 
quarter. 

Stoke-on-Trent.— The  L.G.B.  has  informed  the  Elec- 
tricity Committee  of  the  T.C.  that  it  is  not  prepared  to  sanction 
a  farther  loan  in  respect  of  land  for  the  power  house,  and  asking 
what  steps  the  Council  proposes  to  take  with  regard  to  the  over- 
draft on  revenue  account  of  £6,890  on  March  Slut  last.  The  Com- 
mittee has  decided  to  give  an  undertaking  to  liquidate  the  over- 
draft referred  to  during  the  next  three  years.  The  F.nance 
Committee  recommends  the  town  clerk  to  try  and  arrange  with 
the  Board  that  the  three  years  shall  commence  upon  the  termina- 
tion of  the  war. 

Swansea. — The  Estates  Committee  has  recommended 
the  extension  of  a  lease  to  a  local  timber  merchant  subject  to  his 
using  electric  power  instead  of  suction  gas,  as  to  which  com- 
plaints have  been  made.  It  was  urged  that  this  was  a  form  of 
coercion,  but  eventually  the  Committee's  recommendation  was 
adopted. 


Sunderland.  —  Receipts     and      Estimates.  —  The 

estimates  of  the  Corporation  supply  undertaking  for  the  year  end- 
ing March,  1915,  show  a  probable  income  of  £65,801,  as  compared 
with  £67,514  the  previous  year,  made  up  as  follows  : — Power  and 
heating,  £3.S,6 10  ;  private  lighting  and  heating,  £18  115  ;  tram- 
ways, £11,339;  sales  department,  £4,000  ;  and  public  lighting, 
£2,735.  The  working  expenses  are  estimated  at  £36,122,  compared 
with  £36,221  last  year,  the  net  revenue  being  £35,933,  as  against 
£37,296.  After  repayment  of  loans,  interest  and  other  outstand- 
ing charges  the  balance  remaining  of  £6,852  will  be  placed  to  the 
r  mewals  fund. 

Surrey. — The  County  Council  has  unanimously  decided  to 
oppose  the  London  Electric  S  apply  Bill;  the  Richmond  T.C.  has 
already  decided  to  petition  against  it. 

Warrinaton. — School  Lighting. — The  Electricity  and 
Tramways  Committee's  offer  to  provide  electricity  to  Oakwood 
Avenue  Council  School,  upon  a  guaranteed  revenue  of  £50,  has  been 
accepted  by  the  Education  Committee. 

Willesden. — The  Electricity  Committee  of  the  U.D.C, 
reporting  upon  the  effect  of  the  war  upon  the  amount  of  electricity 
used,  stated  that  in  the  Christmas  quarter  of  1914  the  number  of 
units  used  was  1,387,533  as  compared  with  1,431,374  in  1913  and 
1,211,760  in  1912. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Tramway  Purchase. — The  Corporation 
Tramways  Committee,  having  under  consideration  the  proposed 
purchase  of  the  Suburban  Co.'s  system,  has  agreed  to  obtain  the 
advice  of  Mr.  Dalrymple  as  to  the  value  of  the  undertaking. 

Ar<rentina. — The  City  and  Suburbs  of  Buenos  Aires 
Tramways  Co.,  concefsionaires  of  a  tramway  line  from  the  muni- 
cipal boundary  to  the  Tigre,  recently  notified  the  Government  of 
the  Province  of  Buenos  Aires  that  they  found  it  impossible  to 
copiply  with  the  requirement  of  the  concession  that  the  works 
of  the  first  section  should  be  terminated  within  15  months. 
They  therefore  asked  to  be  allowed  18  months,  and  the  Pro- 
vincial Government  has  accorded  the  extension  of  time  asked  for. 
— Ui'fii'W  of  Eh-er  Plate. 

Barnsley. — B.  of  T.  Report. — Lieut.-Col.  von  Donop, 
in  reporting  on  the  tramway  accident  which  occurred  on  Decem- 
ber 2nd — which  was  reported  in  our  pages  at  the  time,  and  was  due 
to  the  conductor  of  a  car  which  was  standing  on  a  falling  gradient, 
releasing  the  brakes  by  mistake  when  the  driver  was  absent,  thus 
allowing  the  car  to  run  away  down  the  hill — attributes  it  to  want 
of  care  and  promptitude  on  the  part  of  the  driver  and  conductor. 
The  former  he  holds  largely  responsible,  whUe  the  latter  failed, 
apparently  without  reason,  to  apply  the  hand  or  slipper  brakes 
from  his  end  of  the  car.  The  inspector  points  out,  however,  that 
the  short  length  of  1  in  60  gradient  is  not  a  suitable  place  for  a 
tramway  terminus,  and  that  the  driver  should  not  be  allowed  to 
leave  his  car  when  it  is  standing  there. 

Barrow. — The  T.C.  has  decided  to  urge  upon  the 
British  Electric  Traction  Co.  the  necessity  for  increasing  the 
number  of  electric  tramway-cars  at  Barrow,  the  renewal  of  defective 
points,  and  greater  passing  place  accommodation  on  the  Abbey 
Road  route. 

BLickpooL — The  Corporation  proposes  to  borrow  £675 
for  the  purchase  of  four  top-deck  covers  for  tramcars. 

Burnley. — A  Sub-Committee  is  considering  the  applica- 
tion of  the  tramway  employee  for  permission  to  form  a  rifle  clnb 
at  the  depot. 

Continental.  —  Norway.  —  The  electrification  of  the 
railway  between  Kiruna  and  the  Biksgraosen  Station  on  the 
Norwegian  frontier  has  now  been  completed,  and  traffic  was  opened 
on  January  19th.  Loaded  trains  of  40  wagons  are  run  at  a  speed 
of  60  km.  per  hour  ;  previously  the  highest  speed  allowed  was  only 
27  km.  The  work  has  been  successfully  carried  out,  although 
accompanied  by  some  mishaps,  among  which  may  be  mentioned 
that  the  telegraph  line  from  Sweden  to  Narvik  has  been  put  out 
of  service  altogether,  due  to  induction  effects.  Steps  have  now 
been  taken  to  lay  a  double  telegraph  line.  The  telephone  line  is 
a  double  line  supplied  with  discharging  poles  and  transformers, 
and  the  induction  on  this  is  very  small. 

Prof.  Pleyl  and  Engineer  Holmgreen,  of  Stockholm,  have  now 
solved  the  problem  in  regard  to  induction  as  far  as  the  telegraph 
line  is  concerned. 

Edinburffh. — Tramway  Extensions. — The  Tramway 
Committee  has  considered  the  proposals  of  the  County  Council 
with  regard  to  the  proposed  tramways  in  the  city's  prov.  order. 
I  a  the  case  of  the  Coretorphine  extension  there  appears  to  be  little 
difficulty  in  the  way  of  an  agreement  between  parties,  and  it  is 
hoped  that  the  line,  the  construction  of  which  has  become  a 
pressing  need  since  the  opening  of  the  Zoological  Park,  will  be  laid 
down.  In  regard  to  the  Colinton- Craig  Locbhart  extension, 
difficulties  have  arisen  regarding  road  widening.  Recent  develop- 
ments in  the  ,^Colinton  district  have  shown  need  for  transport 
facilities. 
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Eecles. — A  Sub-Committee  of  the  Salford  Corporation 
is  consideriner  teniii  npon  which  the  latter  would  be  prepared  to 
undertake  liability  for  the  repair  and  maintenance  of  the  overhead 
tramway  electrical  equipment. 

Halifax. — Nine  Months'  Working. — For  the  nine 
months  ending  Daoember  31at,  the  income  from  the  tramways  was 
£87,907,  and  the  expenditure  £75,972,  leaving  a  profit  of 
£11,935. 

India. — The  Railway  Board  has  decided  to  equip  all 
passenger  trains  with  electric  light  and  to  discontinue  the  use  of 
gas  for  train  lighting.  Electric  lighting  is  exclusively  usei'  on 
same  of  the  narrow  gauge  lines. 

London. — "Bakerlioo"     Extension     Opened. — On 

Sunday  last  the  greater  part  of  the  Queen's  Paik  extension  of  the 
''  Bakerloo  "  tube  was  opened  for  traffic,  the  line  being  completed, 
although  the  Queen's  Park  station  is  not  yet  available  for  use,  so 
that  a  temporary  terminus  for  passengers  has  been  made  at  the 
preceding  station,  Kilburn  Park,  the  other  intervening  stations 
to  Paddington  being  Maida  Vale  and  Warwick  Avenue.  All  the 
stations  are  equipped  with  escalators  between  the  booking  halls 
and  platforms  below.  The  new  line  runs  out  into  the  open  near 
Queen's  Park,  the  last  quarter  mile  being  beside  the  North- 
western line.  Automatic  and  semi-automatic  signalling  on  the 
McKenzie,  Holland  &  Westinghouse  Co.'s  electro-pneumatic  system 
has  been  installed,  similar  to  that  in  use  on  the  older  section  of  the 
line,  except  that  AC.  track  circuits  have  been  adopted.  Ultimately 
it  is  intended  to  run  four  through  trains  an  hour  over  the  new  line 
between  Watford  and  the  ElephantandCastleSfcation(the  South  Lon- 
don terminus),  and  there  will  also  be  numerous connectionsat  Queen's 
Park  between  the  North-Western  Co.'s  Watford  service  and  the 
tube  service,  terminating  at  Qaeen's  Park.  At  an  inspection  of 
the  line  on  Friday  last,  four  all-steel  cars  were  used,  fitted  with 
a  special  system  of  radially  opening  doors,  with  safety  indicators 
under  the  gateman's  observation. 

Manchester. —  Trajuvay  Extensions. —  The  Tram- 
ways Committee  has  intimated  its  willingness  to  pay  the  extra  cost 
of  an  additional  strip  of  land  to  be  acquired  for  the  purpose  of 
widening  the  proposed  new  Southern  Road  from  80  to  108  ft., 
theobJ9ct  of  the  Committee  being  to  have  this  additional  strip 
specially  reserved  for  tramway  purposes  on  which  a  special  type  of 
tramway  track  would  be  constructed  which  would  enable  better 
transit  facilities  to  be  provided.  It  is  recommended  that  step'  be 
taken  with  a  view  to  an  application  being  made  to  Parliament  for 
an  extension  of  time  for  the  construction  of  tramways  in  Stret- 
ford  and  Divyhulme,  authorised  by  the  Manchester  Southern 
Tramways  Act,  1903. 

The  all-night  car  service,  which  has  now  been  in  operation  more 
than  a  year,  and  which  has  proved  a  great  boon  to  night  workers, 
is  to  be  continued  for  another  year. 

IVeweastle. — Female   Conductors. — At  a  meeting  of 

the  Tramways  Committee  on  January  28th,  the  general  manager 
remarked  on  the  scarcity  of  men  in  the  city,  and  said  that  with 
the  sanction  of  the  Committee  he  was  contemplating  employing 
female  conductors  on  some  of  the  quieter  routes.  The  matter  will 
probably  be  brought  forward  at  the  next  meeting  of  the  Com- 
mittee. 

Rochdale. — Tramway  Accident. — A  collision  occurred 

on  January  27th  between  two  tramway  cars  in  Whitworth  Road  ; 
both  drivers'  platforms  were  crushed  and  the  drivers  pinned  against 
their  control  apparatus  and  seriously  injured.  Two  passengers  also 
complained  of  injury, 

South  Shields.— A  Tramway  I'roporal. — An  interest- 
ing proposal,  brought  before  the  Tramways  Committee,  is  an  ex- 
tension of  the  system  by  incorporating  with  it  the  system  of  the 
Jarrow  and  South  Shields  Light  Railway  Oo.,  which  extends  from 
Jarrow  to  Tyne  Dock  in  South  Shields,  where  it  joins  the  system 
of  the  Corporation.  The  matter  is  still  in  embryo,  but  it  is 
under.-tood  that  shortly  a  deputation  will  wait  upon  the  Jarrow 
Corporation  to  ascertain  its  views  on  the  matter.  About  a  dozen 
or  more  years  ago  the  present  proposal  formed  part  of  the  scheme 
of  the  then  South  Shields  Tramways  Co.,  whose  complete  scheme 
included  a  line  southwards  to  Sunderland,  while  other  sections  of 
what  was  practically  the  same  scheme  were  intended  to  connect 
Jarrow  with  other  towns  on  Tyneside,  and,  through  Gateshead, 
"westward  with  some  of  the  colliery  districts  adjoining  the  latter 
borough.  The  ballot  at  South  Shields  as  to  the  promotion  of  a 
Parliamentary  Bill  for  {inti'r  nlia^  tramway  extensions,  resulted 
in  2,37(i  voting  for  the  proposal,  and  1,180  against  it,  bo  that  the 
Bill  will  be  proceeded  with. 

Stalyln'idji'e.  —  Proposed  Tramways.  —  The  Ashton- 

Muder-Lyne  T.C.  and  Danton,  Audenshaw,  and  Limehurst  D.C.'s 
have  each  decided  to  oppose  in  Parliament  the  Bill  promoted  by 
the  Staly bridge  Joint  'Trim ways  Board,  one  of  the  objects  of 
which  is  to  take  over  the  tramways  of  the  Oldham,  Ashton  and 
Hyde  Electric  Tramways  Co.,  whose  lease  will  shortly  expire. 
Tlie  Parliamentary  Bill  is  also  being  opposed  by  the  Town 
Councils  of  Dukinfield  and  Mossley  (who  are  part  owners  of 
the  Joint  Board  Tramways),  on  the  ground  that  the  proposed 
extension  of  the  tramways  in  the  direction  of  Glossop  is  not 
required. 

The  Joint  Board  at  a  meeting  on  January  28th  con- 
firmed the  promotion  of  the  Bill,  The  General  Purposes 
Committee     has    decided     to     insert     a     clause    to     the     effect 


that  no  project  for  the  supply  of  electricity  or  tramway  service 
outside  the  four  boroughs — Staly  bridge,  Hyde,  Mossley  and  Dukin- 
field — be  proceeded  with  unless  two-thirds  of  the  members  of  the 
Board  vote  in  favour. 

Sunderland. — Tramway  Extensions. — The  estimates 

for  the  year  ending  March  31st,  1915,  show  an  anticipated  total 
revenue  of  £74,882,  compared  with  £75,226  (actual)  for  the  pre- 
vious year.  The  expenditure  is  put  down  at  £42,2*6  for  working 
expenses,  and  there  is  a  balance  of  ri32,636  to  carry  to  the  net 
ravenue  account.  From  the  net.  revenue  account  £10.374  will  be 
taken  for  the  payment  of  loans,  and  £6,463  for  interest,  £1,217  for 
income-tax,  £8,145  for  the  reserve  and  renewals  fund,  and  £5,000 
for  the  relief  of  the  rates.  This  latter  is  the  same  amount  as 
has  been  devoted  for  that  purpose  for  several  years. 

r.S..4. — Co-operative  Electric  Vehicle  Garaoes. 
— A  scheme  that  is  expected  to  give  an  impetus  to  the  adoption  of 
the  pleasure  type  of  electric  motor  vehicle  is  at  present  being 
developed  by  the  New  York  Electric  Vehicle  Association.  It  is 
that  of  establishing  a  co-operative  garage  in  the  West  end  of  New 
York,  specially  adapted  to  the  storage  and  maintenance  of  this 
type  of  automobile,  at  a  uniform  charge  of  £9  per  month,  this 
charge  to  also  include  the  cost  of  the  current  required  for  the 
charging  of  the  batteries,  and  the  cleaning  of  the  vehicles.  In 
connection  with  the  garage  a  showroom  is  to  be  established  in  which 
the  cars  made  by  the  firms  co-operating  in  the  enterprise  will  be 
offered  for  sale. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Illicit     Wireless    Installations.— At    Wood    (ireen 

Police  Court,  on  January  29  th,  S.  W.  White,  17,  a  wireless  tele- 
graph student,  was  charged  with  having  in  his  possession,  without 
the  written  permission  of  the  Pcstmaster-General,  a  complete 
wireless  installation.     The  accused  was  remanded  on  bail. 

Lonff-IMstance  Telephony.  —  Telephonic  communi- 
cation has  been  inaugurated  between  Washington  and  San  Fran- 
cisco, vii'i  New  Y'ork  and  rU'i  Boston,  a  distance  of  about  5,000  miles. 
The  feat  was  made  possible  by  loading  the  line  with  Papin  coils. 

Telejihonic  Interruptions.— It  is  stated  that  the  storm 

last  monch  brought  down  more  than  12,000  wires  in  London  and 
the  South  of  England — mainly  in  South  London,  where  the  service 
taken  over  from  the  National  Telephone  Co.  is  on  the  overhead 
system.  The  snow  fell  in  a  damp,  clinging  condition,  and  accumu- 
lated on  the  wires,  afterwards  freezing,  and  under  these  conditions 
a  breeze  brings  them  down  wholeeale.  Owing  to  the  shortage  of 
labour,  great  difficulty  has  been  experienced  in  repairing  the 
damage,  and  it  will  take  a  considerable  time  to  complete  the  work 
oi  restoration. 

Ic  is  stated  that  80  per  cent,  of  the  overhead  lines  sonth  of  the 
river  broke  down,  and  the  storm  was  the  worst  on  record  in  this 
respect.     The  snow  formed  a  coating  IJ  in.  thick  on  the  wires. 

As  1,000  out  of  the  normal  staff  of  4,000  men  had  enlisted,  the 
Post  Office  engineers  were  severely  handicapped,  and  were  glad  to 
have  the  assistance  of  100  skilled  linemen  from  the  Royal  Engi- 
neers, lent  by  the  War  Office. 

The  TeleoTaphic  Union.— The  Journal  TeUiiraphiiiuf, 
the  official  organ  of  the  International  Bureau  of  the  Telegraphic 
Union,  at  Berne,  had  to  suspend  publication  in  August  last,  but 
has  resumed  its  activities  with  the  issue  for  January  25th. 

1  nited  States. — The  Marconi  "Wireless  Telegraph  Co. 
of  America,  states  that  the  trans-Atlantic  high-power  stations  at 
New  Brunswick,  N.J.,  and  Belmar,  N.J.,  were  completed  and  were 
being  tested  out  when  the  European  war  interfered  with  the  work, 
the  English  Government  having  commandeered  the  corresponding 
stations  at  Carnarvon  and  Towyn,  Wales.  The  trans-Pacific  ser- 
vice was  opened  on  September  24  th,  and  uninterrupted  communi- 
cation is  being  maintained  with  Honolulu.  Within  a  few  months 
the  company's  high-power  stations  in  Massachusetts — the  trans- 
mitting station  in  Marion  and  the  receiving  station  in  Chatham — 
will  be  complete  and  ready  for  service  with  Norway,  Russia  and 
Northern  Europe.  The  Japanese  station,  which  is  to  work  in 
connection  with  the  trans-Pacific  system,  will  be  ready  at  the  end 
of  April  and  will  thus  complete  the  trans-Pacific  link. —  TeUiiraph 
and  Tfilephone  Agf. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Alierdare. — March  C.th.  U.D.C.  Twelve  months' supply 
of  cables,  meters,  joint-boxes,  A:c..  lamps,  uniforms,  tickets  and 
other  stores.     See   "  Official  Notices"  to-day. 

Australia. — Brisrank. — March  10th.  Motor-generator, 
power  board,  .tc,  for  Postmaster-General.  See  "  Official  Notices  " 
January  1 5th. 

Mklhourne.— March  16th,  White  Wheatstone  receiving  tape, 
for  Postmaster-General,    See  "  Qffloial  Notices  "  to-da^. 
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Aylesltury.— February  6th.  U.D.C.  Supply  of  electric 
inot(»e  to  consumers  Oiire-purehase  agreement).  See  "Official 
JTotices  "  January  22nd. 

Bedna.s. — ilarch  -ith.  Electrical  goods  for  12  months, 
for  the  Bedwas  Navigation  Colliery  Co.,  Ltd.  Forms  of  tender 
from  the  Secretary, 

Belfast, — February  10th.  Twelve  months'  supply  of 
electric  lamps,  oarbone,  fittingrs,  batteries,  *:c,,  for  the  Midland 
Railway  Co.  Northern  Counties  Committee  (.Ireland).  Forms  of 
tender  from  Mr.  Ellis,  Stores  Superintendent,  York  Eoad  Station, 
Balfast. 

Birkenlipad.  —  February  8th.  Corporation.  Twelve 
months'  supply  of  electrical  and  tramway  stores.  Forms  of  tender 
from  Mr.  G.  P.  Shallcross,  Borough  Electrical  Engineer,  Craven 
Street. 

Blaekblini. —  February  l")th.  Corporation.  Twelve 
months'  supply  of  stores,  including-  a  number  of  electrical  items, 
for  the  Electricity  Committee.     See  "  Official  Notices"  Jan.  2'Jth. 

Blackpool.  —  February  17th.  Corporation.  Uniform 
clothing  for  tramway  traffic  staff.  Traffic  Superintendent's  office, 
Blnndell  Street  depot. 

Bolton,  —  February  11th.  Corporation.  Low-tension 
Bub-station  switchgear,  for  the  Electricity  Department.  See 
"  Official  Notices  "  January  8th. 

February  22nd.  Corporation.  Twelve  months'  supply  of  stores, 
for  the  Tramways  Committee.    See  "  Official  Notices  "  to-day, 

Bristol. — February  11th.  Twelve  months'  supply  of 
carbons,  joint,  junction  and  fuse  boxes,  wattmeters,  ampere-hour 
meters,  boiler  castings,  globes,  ko.    See  "Official  Notices  "  Jan.  20 th. 

Cardiff.— February  22nd.  Installation,  750  points,  at 
New  Technical  Institute,  Cathays  Park,  for  the  City  Coancil. 
See  "Official  Notices  "  January  22Qd. 

folcliester,  —  February    6th.      Corporation.      Twelve 

months'  supply  of  stores,  including  lighting  fittiners,  car  equip- 
ment, overhead  equipment,  cable,  >to.  See  "Official  Notices" 
Jancary  22nd. 

GlasiiOW, — The  General  Finance  Committee  of  the  T.C. 
has  remitted  to  ex-Bailie  Arch.  Campbell  and  the  Snperintendent 
of  Clocks  to  arrange  for  the  renewal  of  the  electric  clock  batteries 
in  connection  with  the  installation  of  eleotrio  clocks  in  the  north- 
western district  of  the  city. 

Gloucester.  —  April  1st.  Twelve  months'  supply  of 
stores,  for  the  Electricity  and  Light  Railways  Committee.  Forms 
of  tender  from  Mr.  F.  H.  Corson,  General  Manager,  Light  Railways 
Offices,  Bristol  Road. 

Halifax. — February  15th.  Corporation.  Twelve  months' 
supply  of  stores,  including  lighting  fittings  and  electrical  acces- 
sories, cables,  telephone  wire,  meters,  &o.  See  "  Official  Notices " 
January  22nd. 

Ilford.  —  February  23rd.  T.D.C.  Twelve  months' 
supply  of  stores  for  the  electricity  works.  See  "  Official  Notices  " 
to-day. 

Llandudno,  —  February  12th.  U.D.C.  440-b.h,p. 
compound  condensing  steam  engine,  and  300-KW.  multipolar 
dynamo,  &c.    Particulars  from  the  Clerk,  Town  Hall. 

Leeds. — February  20th.  Corporation.  Twelve  months' 
supply  of  stores,  including  cable,  mains  boxes  and  fittings,  jointing 
and  insulating  material,  electric  lamps,  fittings,  kc,  for  Electric 
Lierhting  Department.     See  "  Official  Notices  "  January  22nd. 

February  17  th.  Electrical  work.  Hough  Lane  School,  Bramley, 
for  the  Education  Committee.     Education  Architect. 

Loudon, — Bermoxdsey. — February  5th.  B.C.  Twelve 
months'  supply  of  carbons  and  brushes,  cable  and  jointing 
material,  stoneware  conduits,  meters,  demand  indicators,  main 
fuses,  oils,  meter  boards,  street  frames,  covers  and  joint-boxes.  See 
"Official  Notices"  January  22nd. 

L.C.C — February  10th.  Installation  (184  wiring  points,  246 
lighting  points)  at  Sea wf ell  Sweet  Elementary  School,  Hackney. 
See  "  Official  Notices"  January  29th. 

H.M.  Office  of  Wokks.  —  February  12th.  Cylinder  and 
machinery  oils  for  one  year.  Controller  of  Supplies,  18,  Queen 
Anne's  Gate,  S.W. 

Islington.— February  24th.  Twelve  months'  supply  of  elec- 
trical stores,  for  the  B.C.     See  "  Official  Notices  "  to-day. 

St.  Pancbas.— February  15th.  B.C.  Arc  lamp  carbons,  for  the 
Electricity  Department.    See  "  Official  Notices  "  January  29th. 

St.  Maexlebone.— February  17th.  Stores,  including  meter- 
boards,  casings,  &c.,  cables,  box  compound  and  insulating  materials, 
&e.,  for  Electricity  Department.     See  "Official  Notices"  Jan.  29th. 

Manchester.  —  February  I6th.  Corporation.  Twelve 
months'  supply  of  stores  for  the  Tramway  Department,  See 
"  Official  Notioes  '  January  29th. 


IVewcastle-under-Lynie. — February  5th.  Three-wire 
single,  L.T.  paper,  lead-covered  cable,  armoured  feeder  and  dis- 
tributor mains,  for  the  Electricity  Department.  See  "  Official 
Notices"  January  22nd. 

Portsuioutli.  —  February  16th.  Corporation.  Sis 
months'  supply  of  stores,  for  the  Tramway  Committee.  See 
"  Official  Notices  "  to-day. 

Rotlierliani.  —  February  22nd.  Corporation.  Two 
water-tube  boilers,  automatic  mechanical  stokers,  econoraisers, 
superheaters,  foundations,  steel  chimneys,  steam  valves,  steam 
pipes,  induced-draueht  plants,  and  aU  auxiliaries.  See  "  Official 
Notices"  January  2',ith. 

Soutlieud-on-Sea. — February  5th.  Corporation.  140 
tons  of  Sandberg  steel  rails  and  fishplates  (specifications,  &c., 
£2  2s.,  returnable),  and  26  steel  poles  with  brackets  and  scrolls. 
Mr.  E.  J.  Elford,  Borough  Engineer,  Clarence  Koad. 

Spain. — February  15th.  The  municipal  authorities  of 
Prat  del  Llobregat  (province  of  Barcelona)  are  inviting  tenders  for 
the  concession  for  the  electric  lighting  of  the  town  during  a  period 
of  1.")  years. 

February  18lh.  Tenders  are  being  invited  by  the  municipal 
authorities  of  CanaU  jis  de  Penafiel  (province  of  Valladolid)  for  the 
concession  for  the  eloctric  lighting  of  the  town. 

Stockton-on-Tees. — February  lllth.  Corporation.  Two 
500-KW.  rotary  converters,  transformers  and  starting  apparatus. 
See  "  Official  Notices  "  to-day, 

Swindon.  —  February  17th.  Corporation.  Four-way 
and  other  stoneware  conduits,  for  the  Electricity  and  Tramway 
Department.     See  "  Official  Notices  "  to-day. 


CLOSED. 

Bolton. — The  Electricity  Committee  has  accepted  the 
tender  of  Mr.  Wm.  Goinall  for  the  oonstraotion  of  the  Bradshaw- 
gate  sub-station. 

Delan'Oa  Bay. — A  contract  for  12  months'  supply  of 
direct-current  ampere-hour  meters  to  the  Delagoa  Bay  Development 
Corporation  has  been  placed  with  the  Electrical  Apparatus  Co.,  Ltd. 

Glasgow.  —  The    Tramwajs    Committee    recommfends 
acceptance  of  the  following  tenders  : — 
Commutators. — P.  R.  JackFon  &  Co.,  Ltd. 
Lead-covered  cables. — J.  H  Ally  Craig. 
Motor  armature  coils. — Manchester  Armature  Repair  Co. 
D.C.C.  wire.— B.I.  *  Helsby  Cables,  Ltd. ;  London  Electric  Wire  Co.  and 
Smiths,  Ltd. 

The  Committee  has  accepted  the  offer  of  the  Otis  Elevator  Co., 
Ltd.,  for  a  new  goods  elevator  in  the  extension  of  the  head  office, 
and  an  alteration  on  the  existing  passenger  lift  at  the  head  office. 

The  Clyde  Navigation  Trustees  have  accepted  the  offer  of  the 
St.  Helens  Cable  Co.,  Ltd.,  for  the  supply  of  electric  cable. 

Iludderstield. — The  Electrical  Apparatus  Co.,  Ltd.,  has 
received  a  contract  for  1,000  single-phase  meters  for  the 
Corporation. 

Hull. — The  tender  of  Messrs.  Siemens  Bros.  Dynamo 
Works,  L'd.,  amounting  to  £135,  for  three  motors  (10  H.p ),  for 
driving  the  machinery  in  the  new  workshops,  has  been  accepted  by 
the  Corporation  Tramways  Committee. 

Leyton, — The  tender  of  Mr.  R.  IT.  Bacon  has  been 
accepted  by  the  U.D.C,  at  £125  10s.,  for  work  at  the  water-cooling 
tower. 

Having  regard  to  the  present  difficulty  in  the  supply  of  materials, 
the  Urban  District  Council  has  decided,  in  connection  with  the 
contracts  expiring  on  March  Slst  next,  to  obtain  quotations  for  a 
six  months'  supply  only  of  service-line  cable  and  arc  lamp  carbon". 
With  regard  to  engine  oils,  the  Electrical  Engineer  has  been 
directed  to  communicate  with  the  present  contractors  with  a  view 
to  the  renewal  of  their  contracts  upon  the  same  terms.  Messrs. 
W.  Gory  &  Sons,  contractors  for  the  supply  of  slack  coal  to  the 
electricity  works,  cannot  now  undertake  to  supply  at  contract  price 
up  to  more  than  50  or  60  per  cent,  of  the  quantities  ordered.  The 
firm  offers  to  make  up  the  balance  with  other  equal  nutty  slack  at 
a  price  which  is  2?.  above  the  contract  rates.  Having  regard  to 
the  fact  that  no  good  purpose  would  be  served  by  inviting  tenders 
(the  present  contract  expiring  on  March  31st  next),  the  ISlectrical 
Engineer  has  been  authorised  to  make  the  best  arrangements  he 
can  with  the  present  contractors  or  others  for  the  supply  of  the 
.  Black. 

Liverpool. — The  City  Council  has  been  recommended  to 

accept  the  following  tenders  : — 

Sutton  Heath  and  Lea  Green  Collieries  Co  ,  Ltd. — Annoal  supply  of  best 
quality  steam  slack. 

Walter  Scott,  Ltd. -2,500  tons,  Sandberg  silicon  steel  tramway  rails, 
131  lb.  per  lineal  yard  ;  HOJ  tons,  Sandberg  silicon  steel  tramway 
rails,  13J  lb.  per  Imeal  yard,  for  curves  ;  and  40  tons,  fishplates. 

Badflelde,  Ltd.— 100  tons  tie-bars, 
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London. — Sh(1reditch. — The  Electricity  Committee  has 
received  the  following  tenders  for  the  supply  of  lead-covered, 
paper-insnlated  single  and  twin  cable  required  for  services  during 
the  period  ending  March,  1915  : — 

•0024  -035  -093  -0224 

Bq.  in.,  sq.  in.,  sq.  in.,  eq.  in., 

single.  Bingle.  single,  twin. 

Siemens  Bros.  &  Co.,  Ltd.  (accepted)        £10  £87  £157  £185\  j 

Wester..  Electric  oo..  Ltd 71  88            178  187     5 

W.  T.  Henley's  Tele.  Works  Co.,  Ltd.  .  ,            72  89            180  1*)^° 

W.  T.  Glover  &  Co.,  Ltd 73  90           179  1S7     Jj 

B.I.  &  Helsby  Cables,  Ltd 72  90           182  192;' (£ 

To  be  in  accordance  with  the  ppecification  of  the  British  En- 
gineering Standards  Committee,  and,  as  regards  the  single  cable, 
suitable  for  a  working  pressure  of  i)60  volts  D.c ,  and  the  twin 
cable  1,100  volte  r>  o. 

Hammebsmith. — The  Electricity  Committee  reports  that  four 
tenders  only  were  received  for  the  supply  of  mechanical  stoker  coal 
for  a  period  of  one  to  three  years,  and  in  each  case  the  tenderers 
added  conditions  which  made  the  acceptance  of  the  tenders  without 
value.  In  these  circumstances,  and  with  the  object  of  increasing 
and  maintaining  the  coal  reserve,  th<i  Committee  has  author  sed 
the  borough  electrical  engineer,  in  consultation  with  the  chairman 
and,  where  possible,  with  the  Committee,  to  accept  satiifaotory 
offers  of  coal  up  to  S  000  tons,  advantage  being  taken  as  far  as 
possible  of  the  prices  offered  by  the  tendererp. 

Stepney. — The  B.C.  Electricity  Committee  reports  the  purchase 
of  4,300  tons  of  coal  for  the  eleotricify  undertaking  in  lots  of  100 
to  500  tons,  at  prices  ranging  from  8s.  9d.  to  19s.  6d.  per  ton  ;  also 
the  acceptance  of  the  offer  of  Messrs.  Foster  &  Co.  to  supply  100 
tons  per  week  of  Kingsbury  fine  slack  coal  at  lOs.  Id.  per  ton  for 
12  months  from  February  1st,  for  the  Limehouse  generating 
station.  The  Borough  Electrical  Engineer  reports  that  the  British 
Central  Electrical  Co.,  Ltd.,  have  informed  him  that,  as  the  French 
Government  have  prohibited  the  exportation  of  carbons,  they  are 
nnable  to  carry  out  their  tender  for  10  000  pairs  of  carbons 
accepted  by  the  Council  on  January  6th.  The  Committee  reports 
that,  on  the  advice  of  the  Electrical  Eagineer,  it  recommends  the 
accsptance  of  the  quotation  of  Mesers.  Geipel  &  Co.  to  supply  10,000 
pairs  of  carbons  of  the  National  Carbon  Co.'s  make,  at  £12  15b.  per 
1,000  pairs,  the  order  to  be  placed  as  and  when  required.  The 
Committee  also  reports  the  acceptance  of  the  offer  of  Messrs. 
W.  Geipel  &  Co.  for  7,000  pairs  of  flame  arc  carbons,  at  ISs.  per 
100  pairs. 

L  C.C. — A.  contract  for  the  supply  of  electric  lamps  (Schedule 
No.  17)  has  been  placed  with  the  Elison  &  Swan  United  EMectric 
Light  Co.,  Ltd.  Items  8  to  27  (metallic-filament  lamps  with 
filaments  of  "  drawn  "  wire  in  one  continuous  length). 

Manchester. — The  following  tenders  have  been  accepted 
by  the  Electricity  Committee  :  — 

Two  500-K.v.A.  ad-litional  transformers. — Johnson  &  Phillips,  Ltd. 
One  500-K.w.  additional  motor-converter.—Brace  Peebles  &  Co.,  Ltd. 
Cable.— B.I.  &  Helsby  Cables,  Ltd. 
Copper  to  be  made  up  into  cables. — B.I.  &  He'sby  Cables,  Ltd. 

The  Education  Committee  has  accepted  the  tender  of  Messrs. 
Higgins  &  Co.,  Manchester,  for  the  electric  light  installation  at 
the  Old  Hall  Drive  Municipal  School. 

The  Tramways  Committee  has  accepted  the  following  tenders  : — 

Permanent-way   ppecial   traokwork.— Hadflelds,    Ltd.  ;    Titan  Trackwork 

Co.,  Ltd. ;  Lorain  Steel  Co. 
Permanent-way  points,  tongues  and  hardened-steel  centres.— Eagar  Allen 

and  Co.,  Ltd. 

Neath. — The  U.D.C.  has  placed  a  12-months'  meter 
contract  with  the  Electrical  Apparatus  Co.,  Ltd. 

Romford. — The  following  tenders  have  been  received  by 
the  Guardians  for  the  reorganisation  of  the  House  telephone 
service,  including  the  provision  of  new  cables,  instruments  and 
batteries  ; — 

Private  Tolephnne  4  Electrfo  Co.,  Ltd.  £'9 

General  Electric  Co.,  Ltd 16 

F.  A.  Greene 90 

F.  Hodgson  &  Co 92 

Gent&Co.,  Ltd (withdrawn)      — 

Siemens  Bros.  &  Co.,  Ltd „  — 

Young*  Marcen,  Ltd 92 

Tiirnham  cS.Co.  -       ..  .91 

The  lowest  tender  has  been  recommended  for  acceptance. 

Sdiijt  Liiilitinsf.— A  contract  for  the  supply  of  '•  Royal 
Ediswan  "  lamps  for  one  year  has  been  given  by  the  British  India 
Steam  Navigation  Co.  to  the  Elison  &  Swan  United  Electric  Light 
Co.,  Ltd. 

Soiitlianipton. — The  T.C.  has  decided  to  extend  the 
contract  with  the  British  Electric  Transformer  Co.  for  a  further 
period  of  two  years. 

Stal.vbridffe. — The  Joint  Board  has  accepted  the  tender 
of  the  Scurtevaut  Engineeriog  Co  ,  Ltd.,  for  two  air  filters. 

York.  —  The  Electricity  Committee  recommends  the 
acceptance  of  the  tender  of  the  Worthington  Pump  Co.,  Ltd.,  for  a 
forced- draught  cooling  tower,  at  £2,Il.'(5,  including  the  cost  of 
foundations  for  a  second  tower  when  rtquired,  and  the  tender  of 
the  British  Thomson-Houston  Co.,  for  alterations  and  improvements 
to  the  switchboard  at  the  Electricity  Works,  at  £176  IOh.  M.  It 
also  recommends  the  acceptance  of  the  tender  of  the  same  company 
for  specially  designed  switchgear  required  in  connection  with  the 
charging  of  the  electric  omnibuses,  at  £80  per  set  for  each  of  the 
two  boosters. 


rORTHCOMINQ    EVENTS. 


Royal  Institution  of   Great  Britain.— Friday,  February  6th.     At  9  p.m. 

At  Albemarle  Sti-eet,  W.     Paper  on  "  Science  and  Industrial  Problems,'* 

by  Prof.  A.  W.  Ccossley,  P.R.8. 
Association  ot  Mining  Electrical  Engineers  (London  Branch).— Friday, 

February  6th.  At  8  p.m.  At  Northamp'on  Polytechnic  institute,  St.  John 
btreet,  Clerkenwell,  E  C  Paper  on  *•  Protec  ive  Devices  Against  Light- 
ning and  Surges,"  by  Messrs.  E.  K.  Scott  and  L.  F.  Frcgarty. 

Electro-Harmonic  Society.— Monday,  February  8th.  At  Holborn  Restaurant. 
Ladies'  INight. 

Institution  of  Mechanical  Engineers  (Graduates'  Association).— Mon- 
day, Febraarytiih.  At  8  p.m.  At  Siorey's  Uatr-,  8,W.  Annual  Lecture 
on  "  History  of  the  Metallurgy  of  Iron  and  Steel,"  by  Sir  R,  A. 
Badfleld,  F.R.8. 

Institution  of  Civil  Engineers.- Tuesday,  February  9th.  At  8  p  m.  At 
Great  George  8tree6,  S.W.  Paper  on  **  Engineering  Operations  for  the 
Prevention  of  Malaria,"  by  Mr.  F.  D.  Evans. 

Association    of    Engineers-ln-Charge.— Wednesday,   February  10th.      At 

7  30  p.m.  At  St.  liride's  Institute,  Bride  Lane,  E.G.  Paper  on  "Boilers 
and  Boiler Mountingfi,"  bv  Mr.  Vernon  Smith. 

Saturday,  February  13th.     Social  and  Dance. 
Institution  ot    Automobile    Engineers.— Wednesday,  Febniarv  10th.      At 

8  p.m.  Ac  losGitubioa  of  Mccnauical  Engineers,  Storey's  Gate,  S.W, 
Paper  on  "  Magneto  Ignition,"  by  Mr.  J,  F.  Henderson. 

Institution  of  Electrical  Engineers  —Thursday,  FebruaTv  lltb.  At  8  p  m. 
At  Victoria  EmbauKmenc,  w.C.  Paper  on  "Conditions  Affecting  the 
Variations  in  Strength  of  Wireless  Signals,"  by  Prof.  E.  W.  Marchant. 

(Manchester  Local  Section).— Tuesday,  February  9i^.  LiverpoqJ 
visit.  At  7. 3D  p.m.  At  the  Laboratories  of  Applied  Electricity,  Liverpocn 
University,  Brownlow  Street.  Paper  on  "Conditions  Affecting  the  Varia- 
tions in  Strength  of  Wireless  Signals,"  by  Prof.  £.  W.  Marchant* 

(Scottish  Local  Section).— Tuesday,  February  9th.  At  8  p.m.  At 
207,  Batb  Ejcreet,  Giasgjw.  Paper  on  '•  mstribution  and  Kise  of  Tempera, 
tare  in  Field  Coils,"  by  Prof.  M.  MaoLean,  Messrs.  D.  J,  MacEellar  and 
K.  8.  Begg. 

(Birmingham  Local  Section). —Wednesday,  February  10th.  At 
7  30  p.m.  At  the  UniverBity,  Edmund  Street.  Paper  on  "Polyphase  Com- 
mutator Machines,"  by  Mr.  N.  Shuttleworth. 

(Yorkshire  Local  Section). — Wednesday,  February  10th.  At  7  p.m. 
At  the  'TecnuicAi  couuge,  ilradford.  Lecture  on  "  Wireless  Telegraphy," 
by  Prof.  E.  W.  Marchant. 
Physical  Society  Of  London.— Friday,  February  I2tb.  At  8  p.m.  At  Imperial 
CuUego  of  ricitjuce,  South  Kensington,  H.  W.  Papers  on  ■'  The  Criterion  of 
Steel  Suitable  for  Permanent  Magnets,"  by  Prof.  S.  P.  Thompson,  F.R.8. ; 
"A  tialvanio  Cell  which  Reverses  its  Polarity  when  Illuminated,"  by  Mr. 
A.  A.  C.  Swinton;  "  An  Investigation  on  the  Photographio  Effect  on  Reco-.l 
Atoms,"  by  Messrs.  A.  B.  Wood  and  A.  I.  Stevens. 

Salford  Technical  and  Engineering  Association.— Saturday,  February 
13th.  At  7  p.m.  At  tto.ai  Teunnioal  lustitute.  Peel  Pttrk.  Paper 
on  "How  Plants  Protect  Themselves,"  by  Mr.  J.  E.  McDonald.  Ladies 
invited, 

Greenock  Electrical  Society.— Saturday,  February  13th.  Visit  to  Royal 
'I'ecbuicat  college,  ijlasgow. 

North  of  England   Institute  of  Mining   and    Mechanical    Engineers.- 

Saturday,  f'ooruary  Idtn.  At  2  y.m,  At  cieWcaHtle-upun-Xync.  Uei^cral 
Meeting. 


THE    E.T.U.  :      LONDON    DISTRICT. 


We  have  received  from  Mr,  J.  Potter,  district  secretary  of  the 
Electrical  Trades  Union,  the  following  report  of  a  meeting  of  the 
London  members  of  the  Electrical  Trades  Union  held  on  Saturday 
last,  in  the  Chandos  Hall,  at  which  the  joint  report  of  the  sub- 
committees of  the  L.E.M. A.  and  the  E.T.U.  was  adopted,  together 
with  resolutions  for  an  advance  of  wages,  (iovernment  interven- 
tion with  regard  to  food  prices,  and  a  protest  against  the  method 
proposed  for  making  financial  grants  nnder  the  Housing  Act,  1!IU. 

Brother  Rolf  occupied  the  chair,  and  after  a  few  preliminary 
remarks,  called  upon  the  district  secretary  to  give  the  report  of  the 
Joint  Hoard  of  the  L  E  M  A.  and  the  E.T.U. 

Brother  Potter  stated  that  the  period  of  six  months'  trial  of  the 
L.E.M.A.  Working  Rules  having  expired,  the  Board  had  drafted  a 
report  which  was  being  placed  before  both  Associations.  In  the 
first  instance,  the  employers  had  drafted  a  report,  which  they 
afterwards  withdrew  in  favour  of  the  report  presented  by  the 
delegates  from  the  Union,  to  which  they  had  made  small  additions. 
(These  additions  are  marked  by  capital  letters). 
Jiiniinrij  2St/i,  11115. 

To  the  London  Electrical  Masters'  Association. 

To  the  Electrical  Trades  Union. 

Rkport  of  Joint  Board. 

"1.  The  Joint  Board  appointed  for  the  purpose  of  investigating, 
over  a  period  of  six  months  from  July  1st,  10U,  complaints  in 
respect  to  the  operation  of  the  Working  Rules  issued  tv  the 
London  Electrical  Masters'  Association,  1914,  has  met  ou  four 
occasions,  viz. : — NovemberSrd,  November 21th  and  December  17th, 
19M,  and  January  28th,   r.>l5. 

"  2.  The  Board  has  dealt  with  a  number  of  complaints  as  to 
breaches  of  the  Rules  by  members  of  the  Masters'  A^eociation  and 
non-members,  comprising  : — Eight  breaches  of  Rule  1  (Disability"), 
12  breaches  of  wages,  and  five  breaches  of  country  money.  The 
result  of  the  Board's  action  as  regards  members  has  been  generally 
satisfactory  ;  but  as  regards  non-members,  although  the  action 
taken  by  the  Biard  has  in  some  cases  tended  toward  improved 
conditions,  in  others  it  has  elicited  no  response.  No  complaint  of 
a  breach  by  the  men  has  been  received.  In  these  circnmstancrs 
the  Board  would  recommend  the  Association  and  the  Union  to 
consider  the  possibility  of  bringing  any  pressure  to  bear  in  the 
case  of  unfair  conditions  being  employed. 

"  3.  The  results  of  the  Board's  investigations  show  the  desirability 
in  the  interest  of  all  parties  of  the  careful  observance  of  the  Rules 
both  bv  members  and  non-members. 

"  4.  The  Union's  representatives  have  on  several  oocaiioDs  raised 
the  qaeetion  of  amending  certain  Rales,  bat  owini;  to  the  powers 
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of  the  Board  being  limited  to  the  investigation  of  complaints  of 
non-observanoe  or  cases  of  hardship  where  the  Rcles  are 
OBSERVED,  and  giving  interpretations  of  the  Rules  for  the 
gnidance  of  members,  we  are  precluded  from  making  any  sugges- 
tions in  that  direction.  The  Board  would  advise  that  the  scope 
of  the  inquiry  should  be  extended  to  allow  the  consideration  of 
alterations  to  the  Rules,  should  sdch  alteration  be  thought 
DESIRABLE,  and  any  recommendations  be  submitted  to  the  Masters' 
Association  and  the  Union. 

"  5.  The  Board  recommend  that  a  Committee  similarly  consti- 
tuted to  the  present  one  should  continue  to  sit  and  to  meet  every 
two  months." 

Brothers  Western,  Webb,  and  Greenwell,  delegates  to  the  Joint 
Board,  having  spoken,  and  a  number  of  questions  having  been 
answered,  the  Report  was  adopted. 

Brother  G.  Butler,  Sonth-West  Branch,  advocated  that  an  appli- 
cation be  made  for  an  advance  of  wages  to  lid.  per  hour  with  a 
50-hour  week. 

Brothers  Greenwell,  District  Committee,  and  C.  Collins,  Central 
Branch,  moved  the  following  resolution,  which  was  carried  :  — 

That  an  application  be  made  to  the  London  Eleotrioal  Masters'  Assooi- 
tion  for  an  advance  of  wages  to  le.  per  hour,  with  a  4S-hour  week. 

Brothers  Stavenhagen,  West  Branch,  and  Slark,  District  Com- 
mittee, moved  the  following  resolution,  which  was  carried  : — 

That  the  delegates  to  the  Joint  Board  move  for  the  deletion  of  the  Dis- 
ability Clause  and  all  reference  to  pipe-fitters  and  improvers  from  the  working 
rules. 

Brothers  Vanghan,  District  Committee,  and  Greenwell,  District 
Committee,  moved  the  following  resolution,  which  was  carried  :  — 

That  this  meeting  of  London  Electrical  Workers  protests  against  the 
Government's  decision  to  loan  funds  tD  local  authorities  under  the  Bousing, 
No.  2  Act,  1914,  only  when  and  where  unemployment  is  acute  in  the  building 
trades,  and  a  demand  be  made  that  financial  help  be  given  icrespeotive  of 
trade  fluctuations. 

Brothers  Vaughan,  District  Committee,  and  Stavenhagen,  West 
Branch,  moved  the  following  resolution,  which  was  carried  :  — 

That  this  meeting  of  London  members  of  the  Electrical  Trades  Union 
calls  upon  the  Government  to  take  immediate  action  with  regard  to  high 
prices  of  food  stuffs,  coal,  &c.,  which  are  pressing  hardly  upon  those  whose 
life  is  already  a  stru-;:gle  for  subsistence. 

Brothers  Scrace,  Fleet  Street  Branch,  and  Buchan,  Fulham 
Branch,  spoke  to  the  resolution. 

Brother  Kinniburgh,  General  Organiser,  made  a  statement  on 
the  new  rules  and  emphasised  the  necessity  of  strengthening  the 
organisation. 

It  was  decided  that  the  report  of  the  Joint  Board  and  the  other 
resolutions  carried  by  the  meeting  should  ba  communicated  to  the 
technical  and  general  Press. 

It  was  decided  to  hold  another  general  meeting  of  members  on 
Monday,  March  Ist,  1915. 


NOTES. 


lustitutiou  and  Lecture  Xotes.— Wireless  Society 

of  London. — The  Presidential  Address  for  the  current  session  was 
delivered  to  this  Society  by  Mr.  A.  A.  Campbell  Swinton,  in  the 
I.E.E.  Lecture  Hall,  on  January  26th,  the  meeting  being  well 
attended.  After  announcing  that  it  was  the  Committee's  wish 
that  in  the  present  crisis  he  should  remain  in  office  a  second  year, 
the  President  read  a  fraternal  greeting  from  Colonel  Farrii'  (now 
on  active  service)  who  wrote  that  on  land  and  sea  wirelens  tele- 
graphy had  fulfilled  all  the  functions  expected  from  it  in  this  war, 
and  would  doubtless  be  yet  more  valuable  in  later  stages  of  the 
campaign.  A  suitable  reply  having  been  framed  on  behalf  ot  the 
Society,  the  President  announced  that  the  Society  had  furnished  a 
number  of  operators  complying  with  the  very  stringent  require- 
ments of  the  Post  Office,  and  had  besides  rendered  other  services, 
concerning  which  more  could  be  said  later.  They  would  have  to 
wait  also  to  learn  just  what  part  wireless  telegraphy  had  played  in 
the  present  war.  Using  an  excellent  collection  of  apparatus,  much 
of  it  of  historical  interest,  Mr.  Campbell  Ssvinton  demonstrated  the 
fundamental  phenomena  of  electromagnetic  and  electrostatic 
induction  and  high-frequency  discharges.  A  single-phase  electro- 
magnet exemplified  electromagnetic  induction  by  lighting  a  lamp 
"  wirelessly,"  by  heating  a  metal  ring  held  round  it  and  by  throwing 
off  or  "levitating"  a  ring  not  subjected  to  mechanical  restraint. 
A  three-phase  magnet  caused  great  amusement  by  the  way  in 
which  its  rotating  field  spun  all  manner  of  metallic  objects,  such 
as  coins,  rings  and  skeleton  squirrel-cage  rotors.  Mr.  Swinton 
exhibited  slides  to  show  the  nature  of  condenser  discharges,  and 
unng  current  of  about  200,000  cycles  per  second  frequency,  he 
showed  how  a  lamp  could  ba  lighted,  though  short-circuited  by 
a  few  inches  of  copper  wire,  the  latter  being  in  an  inductive  loop. 
He  also  demonstrated  electrostatic  induction  from  loop  to  loop, 
and  showed  that  suffioieut  current  at  this  frequency  could  be 
passed  through  the  body  to  light  a  100-volt,  20-c.P.  carbon  lamp  ; 
at  ordinary  frequencies  such  a  current  would  be  fatal.  By  further 
raising  the  pressure,  using  Tesla's  transformer,  a  variety  of 
interesting  discharges  was  obtained,  and  using  current  at  20,000 
volts,  an  arc  was  struck  and  maintained  between  hot  rods  of  soda 
glass  (which  is  a  conductor  when  heated).  Finally,  the  Poulsen 
modification  of  DuddeH's  musical  arc  was  exhibited,  and  it  was 
shown  that  whereas  a  Tesla  discharge  was  noisy  and  intermittent, 
the  Duddell  arc  provided  a  quiet  and  continuous  discharge  of  very 
much  higher  frequency  and  much  more  suitable  for  wireless 
telegraphy  and  telephony. 


Diesel  Engine  Users'  Association.— At  the  last  meeting  of 
this  Association,  held  at  the  Institution  of  Electrical  Eogineers, 
the  use  of  Mexican  fuel  oil  was  discussed.  Letters  were  raad  from 
several  firms  or  undertakings  who  had  actually  used,  or  were 
using,  this  particular  class  of  fuel  oil,  giving  their  experiences  in 
the  matter.  An  interesting  report  on  the  influence  of  sulphur  in 
liquid  fuels  used  in  internal-combustion  engines  was  referred  to, 
and  it  was  arranged  that  this  should  be  circulated  among  the 
members  of  the  Association.  The  Admiralty  specification  for  fuel 
oil  was  also  discussed,  and  the  Committee  of  the  Association  was 
requested  to  collect  further  information  on  the  subject  of  specifica- 
tions for  this  class  of  fuel,  with  a  view  possibly  of  eventually  pre- 
paring a  epecification  which  could  be  used  as  a  standard  by  the 
members  of  the  Association. 

Mr.  Geoffrey  Porter  (of  Worthing)  had  prepared  some  interesting 
notes  on  the  subject  of  Diesel  engine  insurance,  and,  after  a  dis- 
cussion on  this  subject,  it  was  suggested  that  the  insurance  offices 
should  be  approached  with  a  view  of  discussing  with  them  the 
whole  question  of  insurance  against  breakdowns,  for  which  risks 
such  a  wide  variation  in  rates  obtains  at  the  present  time. 

The  next  meeting  is  to  be  held  on  Friday,  February  19th,  at  the 
Institution  of  Electrical  Engineers.  Information  and  particulars 
concerning  the  Association  can  be  obtained  from  the  acting  hon. 
secretary,  Mr.  Percy  Still,  at  lit,  Cidogan  Gardens,  London,  S  W. 

At  the_ meeting  of  the  Birmingham  Local  Section  on  Friday 
last.  Prof.  Andrew  Gray  delivered  his  Kelvin  lecture  on  "  Lord 
Kelvin's  Work  on  Gyrostatics."     There  was  a  good  attendance. 

Associazione  Elettrotecnica  Italiana. — The  Association  has 
elected  as  its  nesv  president  Signor  Guido  Semenzi,  formerly  vice- 
president  and  secretary  of  the  International  Congress  and  of  the 
Comitats  Elettrotecnico  Italiano.  In  a  speech  delivered  at  the 
yearly  meeting  of  the  Association  of  Working  Electrical  Installa- 
tions on  "  The  Present  Conditions  of  the  Market  for  Electrical 
Energy,"  the  new  president  outlined  the  four  chief  openings  which 
lie  immediately  before  the  Italian  electrical  industry.  These  are 
— Riilway  traction,  agriculture,  electrochemistry  and  electro- 
metallurgy. Italy,  in  the  opinion  of  Signor  Semenza,  offers  a 
larger  scope  for  the  development  of  electric  traction  than  any  other 
country.  The  chief  hindrance  to  its  realisation  is  one  of  finance, 
which  may  be  overcome  by  the  electxotechnical  industry  directly 
interested,  who  will  thus  contribute  to  create  a  demand^  so  to 
speak,  for  their  own  products.  Oue  gain  which  will  result  from 
tha  introduction  of  electricity  into  agriculture  will  consist  in  the 
utilisation  of  the  surplus  summer  and  daylight  production.  And 
while  the  chemical  and  metallurgical  industries  cannot  pay 
existing  prices  for  energy,  small  improvements,  which  will 
inevitably  be  effected,  will  facilitate  a  vast  absorption 
of  electricity,  and  tend  to  a  great  expansion  of  the 
electrical  industry  in  the  near  future.  In  a  more 
comprehensive  elaboration  of  his  views  in  the  Elettrotecnica,  the 
author  points  out  that  the  yearly  absorption  in  Italy  of  electrical 
energy  for  motive  power  and  lighting  purposes  has  now  reached 
such  a  degree  of  regularity  as  to  preclude  the  possibility  of  rapid 
movements,  but  the  utilisation  of  the  water  resources  has  barely 
begun.  At  the  moment  it  is  somewhat  at  a  standstill,  owing  to 
the  falling  off  of  the  demand  for  electrical  energy.  Hence  there 
is  need  for  seeking  new  outlets  for  existing  surplus  supplies,  and 
for  those  new  ones  which  may  ba  profitably  obtained  in  the  future. 
The  various  services  of  agriculture  offer,  as  previously  stated,  an 
outlet,  as  does  railway  electrification,  which,  in  his  opinion, 
although  started,  has  not  made  a  definite  spring  ;  house  heating 
and  domestic  cooking  present  other  outlets,  but  the  latter  is 
fettered  by  taxation  difficulties.  Additional  arguments  for  the 
development  of  the  electrochemical  and  electrometallurgical 
industries  are  found  in  the  dearnesa  of  coal  (mostly  imported,  and 
made  still  dearer  by  the  war),  while  water-generated  electricity 
can  be  produced  at  a  cheap  rate,  and  in  the  fact  that  many  Italian 
native  ores  can  only  be  economicilly  treated  by  the  electric 
system. 

National  Illumination  Committee  of  Great  Britain.— 
The  report  of  the  chairman  was  presented  at  a  special  annual 
meeting  of  the  Committee  on  January  12th,  and  stated  that  the 
work  done  had  consisted  mainly  in  the  establishment  of  rules  and 
appointment  of  officers.  The  Committee  has  passed  a  resolution 
to  the  effect  that  it  is  desirable  that  a  uniform  international 
method  be  adopted  for  rating  and  marking  all  sources  of  light, 
with  a  view  to  the  consideration  of  the  subject  at  the  next  Session 
of  the  International  Commission  on  Illumination.  Messrs.  H.  G. 
Colmau  and  W.  Duddell  have  been  appointed  representatives  of 
Great  Britain  on  the  Executive  Committee  of  the  Commission. 
The  officers  are  as  follows  : — Chairman,  Mr.  Edward  Allen  ;  Vice- 
Chairmen,  Messrs.  W.  Duddell  and  A.  P.  Trptter ;  secretary  and 
treasurer,  Mr.  W.  J.  A.  Butterfield,  66,  Victoria  Street,  S.W. 

Association  of  Mining  Electrical  Engineers.— At  a  meet- 
ing of  the  West  of  Scotland  Branch  at  Glasgow,  on  January 
23rd,  a  paper  by  Mr.  Bowman,  on  'Electricity  at  the  Coal  Face," 
was  read.  Mr.  Bowman  maintained  that  electricity  might  be 
advantageously  and  economically  used  where  the  colliery  was 
fairly  large  and  old,  with  a  number  of  steam-using  auxiliaries, 
where  the  roads  were  long,  where  the  seams  were  thin,  where 
Special  Rule  15  did  not  apply,  and  when  the  load  factor  due  to 
pumping  could  be  kept  high.  Electricity  was  particularly 
advantageous  where  a  group  of  collieries  could  be  unified  under  one 
electrification  scheme.  According  to  his  own  experience,  electricity 
applied  direct  would  generally  give  the  most  economical  results, 
but  it  might  be  advisable  in  connection  with  coal-cutting,  from 
the  point  of  view  of  safety  and  reliability,  to  use  compressed  air. 

Royal  Scottish  Society  of  Arts.— Dr.  J.  Erskine  Murray  is 
delivering  a  course  of  lectures  to  the  Society  on  "  Electric  Waves 
and  the  Principles  of  Wireless  Telegraphy  and  Telephony." 


Vol.76.  No.  1,941, fkbruabt :„  1915.]   THE    ELECTRICAL    REVIEW. 


185 


Koyal  Institntion. — At  a  general  meeting  on  February  Ist 
the  special  thanks  of  the  members  were  returned  to  Dr.  H.  D. 
RoUeston  for  his  gift,  in  the  name  of  Mies  Davy  (niece  of  Sir 
Humphry  Davy),  of  a  bust  of  Sir  Humphry  Davy,  executed  in 
1822  by  Samuel  Joseph. 

Society  of  Engineers. — The  new  President.  Mr.  Norman 
Scorgie,  wa"  installed  and  read  his  inaugural  address  on  Monday 
last.  The  President's  gold  medal  was  presented  to  Mr.  A.  S.  E. 
Ackermann,  for  his  paper  on  "  The  XJfilisation  of  Solar  Energy." 

Institution  of  Electrical  Engineers.— On  Thursday  last 
week,  in  London,  and  again  at  the  meeting  of  the  BIRMINGHAM 
Local  Section  on  Friday.  Prof.  A.  Gray,  LL.D.,  F.R.S.,  read  the 
Kelvin  Lecture,  on  "Lord  Kelvin's  Work  on  GyroBtatios."  The 
le;tnre  wass  fully  illustrated  with  experiment?. 

Willesden  Polytechnic  Electrical  Engineering  Society. — 
The  thirteenth  annual  dinner  is  to  be  held  on  Siturday  evening, 
February  6th,  at  Res'giori's  Restaurant,  Chapel  Street,  Eigware 
Roail,  at  7  p.m.  The  chairman  is  Mr.  Frederic  H.  Taylor, 
A.M.InstE.E. 

Educational    Xote.s.  —  City    and   Guilds   (Exgix- 

eering)  College,  Exhibition  Road,  S.W. — The  following  special 
advanced  courses  have  been  arranged  for  the  Electrical  Engineering 
Department : — 

"  Design  of  Alternating-Current  TurboGenerators,"  by  Prof. 
Miles  Walker,  on  Wednesdays,  February  10th  to  June  2nd,  at 
4-5  p.m. 

"  Design,  Manufacture  and  XXses  of  Transformers,"  by  Mr. 
A.  P.  M.  Fleming,  on  Thursdays,  March  4th  to  June  17tb,  at  4-5  p.m. 

See  also  our  advertisement  pages  to-day  for  further  particulars. 

Rate  of  Pay  for  Ariiiaturp    Winders. — The   Cour 

of  Arbitration  of  the  Board  of  Trade  has  determined  that  the  rate 
of  wage  of  the  armature  winders  in  the  L.C.C.  tramways  depart- 
ment shall  be  increased  from  lOd.  to  lOJd.  per  hour  as  from 
January  Ist.  The  Court,  in  making  their  award,  desire  to  express 
their  regret  that,  as  recorded  in  the  minutes  of  the  meeting  of  the 
Rolling  Stock  Conciliation  Board,  held  on  November  26th,  1914, 
representatives  of  the  men  should  have  stated  that,  in  the  event  of 
an  increase  of  the  rate  of  wages  not  being  granted,  the  employes 
had  determined  to  slow  down  to  such  an  extent  as  to  make  the 
L.C.C.  pay  the  same  amount  for  work  done,  as  it  would  pay  if  the 
present  rate  were  increased. 

Parliamentary. — Slanding  Orders. — All  the  Private 
Bills  have  now  been  before  the  Examiners  for  proof  of  compli- 
ance with  Standing  Orders.  The  consideration  of  several  has  been 
postponed,  whilst  in  the  case  of  the  Halifax  Corporation  Bill 
non-compliance  has  been  found,  owing  to  the  promoters  having 
failed  to  secure  the  consent  of  the  road  authorities  in  regard  to 
several  lengths  of  tramways  proposed  outside  the  borough.  The 
Bill  will  now  go  before  the  Standing  Orders  Committee,  who  will 
decide  whether  it  shall  proceed. 

Sontli  Shielfli  Bill. — A  poll  has  been  taken  of  the  ratepayers  in 
regard  to  the  South  Shields  Corporation  Bill,  which  was  defeated 
at  a  town's  meeting.  A  majority  decided  in  favour  of  proceeding 
with  the  Bill. 

Doncasti'T  Corj/nration  Bill. — At  the  town's  meeting  called  some 
time  ago  to  consider  the  Bill  of  the  Corporation,  Clause  129, 
which  provides  that  the  Corporation  may,  in  connection  with  its 
electricity  undertaking,  sell,  let  for  hire,  and  fix,  repair  and  remove, 
but  shall  not  manufacture,  lamps,  meters,  electric  lines,  fuses, 
switches,  lampholders,  motors  and  other  electric  fittings,  was 
defeated.  The  Corporation  has  since  taken  a  poll,  and  the  clause 
was  again  defeated. 

fiierniany's  Copper  Famine. — A  correspondent  of  the 

Daili/  Telegraph  in  Rotterdam  quotes  an  article  in  the  German 
technical  journal.  Die  Metallhorxe,  on  the  subject  of  the  copper 
supply,  as  follows  : — "  We  can  get  a  good  deal  of  copper  from  the 
territories  of  our  enemies  now  in  our  occupation.  Other  sources 
of  supply  are  kitchen  utensils  and  the  cables  of  electric  railways 
and  tramways,  some  of  which  are  not  now  running,  such  as  that 
between  II  ille  and  Bitterfeld.  Copper  can  be  taken  also  from  the 
tramways  and  telephones  in  Belgium.  The  material  from  these 
sources  could  be  used  almost  immediately.  We  have  sufficient 
copper  for  quite  a  long  time. " 

Russia. — The  Consul-General  for  Russia  (30,  Bedford 
Square,  W.C.)  is  willing  to  receive  inquiries  from  British  firms 
respecting  a  manufacturer's  agent  who  is  now  in  this  country 
from  Russia.  The  said  agent  already  represents  several  British 
firms  there,  and  he  wishes  to  secure  further  representations  for 
aluminium,  brass,  brass  wire,  rubber  thread,  electric  lamps,  and 
fittings,  &o. 

Catalogues    Wanted    for   Australia.— A    firm    of 

merchants  and  agents  in  Sydney  wants  catalogues  and  price  lists 
of  British  arc-lamp  carbons,  metal  conduits,  and  electrical  acces- 
sories. These  should  be  addressed  to  H.M.  Trade  Commissioner 
for  Australia,  81,  Pitt  Street,  Sydney,  N.S.W. 

Loaded  Sultniarine  Cables. — The  German  I'atcnt  \o. 

210,151  (British  Patent  No.  ."),547,  1907)  "Improvements  /elating 
to  electric  cables  containing  induction  coils,"  has  been  before  the 
German  Patent  Court  at  the  instance  of  a  well-known  firm  of  sub- 
marine cable  manufacturers  who  demanded  its  revocation  on  the 
ground  of  anticipations,  but  the  decision  was  that  these  were  not 
substantiated,  and  the  patent  was  upheld  in  all  its  claims. 

Fatality.— A  Cambuslang  miner,  who  was  injured 
while  working  an  electric  ooal-cutting  machine  in  Oilbertfield 
Colliery,  has  died  in  the  infirmary. 


Patents  and  Alien  Enemies.— Messrs.  H.  E.  Witting 

and  Partners  have  been  granted  a  licence  by  the  Board  of  Trade  in 
respect  of  Patent  No.  i),i>i:,  of  1911,  owned  by  Messrs.  K.  &  Th 
Moller,  G.m.b.H. 

Electro-IIanuonie  Society.— The  next  concert  (Ladies 

Night)  will  be  held  at  the  Hulburn  Rtstaurant  (King's  Hall),  on 
Monday  evening,  February  8th,  at  8  o'clock,  Capt.  H.  Riall 
Smkey,  R.E.  (ret.),  M.Iust.C  E.,  will  preside.  The  preliminary 
programme  is  as  follows : — Mibs  Caroline  Hatchard  (soprano) 
Miss  Dorothy  Webster  (contralto)  :  duettists.  Miss  Mabel  Braine 
and  Miss  Jessie  Reeve  (in  their  delightful  musical  ensemble) 
Mr.  Anderson  Nicol  (tenor)  ;  Mr.  Heath  Francis  (baritone)  ;  Misa 
Eaith  Abraham  (violin)  ;  Mr.  Arthur  Thomas  (humorous  enter- 
tainer )  ;  Mr.  G3orge  Bolton  (entertainer  at  the  piano)  ;  solo  piano- 
forte and  accompanist,  Mr.  Bernard  Flanders,  A.R.A.M. 

A  Conduit  Tramway  Eflfect. — A  correspondent,  writing 
to  the  Sfiindiiril  recently,  described  a  curious  phenomenon  on  the 
Brixton  Hill  conduit  tramway  which  occurred  at  the  time  of  the 
recent  snowstorm.  Power  had  been  cut  off  early  in  the  after- 
noon, leaving  the  cars  standing  ;  apparently  about  7  p.m 
current  was  again  switched  on,  and  a  brilliant  light  was  observed, 
which  seemed  to  be  travelling  down  the  hill. 

The  correspondent  continued  : — "The  most  probable  explana- 
tion is  that  the  snow  and  slush,  together  with  the  salt  thrown 
down  on  the  roads,  collected  in  the  tramway  conduit  and  made  a 
partial  connection  between  the  live  rails  under  the  roadway,  the 
travelling  of  the  flashes  being  due  to  the  fact  that  as  soon  as  a 
flash  occurred  at  any  point  the  heat  dried  the  water  out  at  that 
point,  which  would  cause  flishing  to  continue  at  the  next  wet 
section . 

'■  Thd  interest  in  the  occurrence,  to  an  electrical  mind,  consists 
in  the  fact  that  the  flashing  continued  for  such  a  considerable 
time  before  the  ourrent  was  sufliciently  great  automatically  to 
switch  off  the  power  at  the  supply  station.  This  actually 
occurred  after  a  few  minutes,  but  I  venture  to  say  that  the  actual 
conditions  which  caused  the  display  might  not  occur  once  in  a 
hundred  similar  cases." 

Inquiries. — The  Hydfo-Electric  Power  Commission  of 
Ontario  (engineering  department),  whose  headquarters  are  at 
Continental  Life  Building,  Toronto,  wishes  to  get  into  touch  with 
British  firms  who  have  developed  special  systems  of  wiring,  and 
who  carry  materials  for  standard  house  wiring  in  stock,  as  it  is  its 
intention  to  investigate  thoroughly  the  merits  and  demerits  of 
various  standardised  European  methods.  The  Commission  has  in 
mind  bare  concentric  wiring  using  a  single  central  conductor,  with 
a  bare  metallic  sheathing  forming  an  outer  earthed  conductor, 
metal-sheathed  wires  in  which  two  conductors  are  enclosed  in  a 
light,  but  fairly  strong,  metallic  sheathing,  and  the  various 
weights  of  lighter  steel  conduits.  Its  chief  concern  at  present  is 
to  look  into  methods  which  will  cheapen  the  cost  of  wiring,  and  so 
bring  electricity  within  reach  of  a  larger  number  of  people. 

Makers  of  small  house  service  meters,  for  :^  to  IS  16- watt  lamps, 
are  asked  for. 

Tlie  Electrification    of   Hens.  —  The   rapid  growth 

of  chickens  subjected  to  high  -  frequency  treatment  has  been 
demonstrated  in  this  country  (see  Electuical  Review, 
December  19th,  1913).  Now  Mr.  G.  C.  Newell,  of 
Chicago,  a  Welshman  by  birth,  who  keeps  150  hens  in  his  back 
garden,  states  (says  the  Dnihj  Call)  that  last  year  he  obtained 
from  them  is  000  eggs.  He  found  that  they  did  not  lay  much  in 
winter,  as  they  went  to  roost  earlier  and  got  up  later,  so  he 
installed  electric  light  in  their  ([uarters,  connected  with  switches 
in  the  house.  He  says :  "  At  six  in  the  morning  I  turn  on  the 
switch,  and  the  fowls  get  op,  thinking  it  is  daylight.  The  lights 
are  turned  off  at  daylight,  when  the  neighbours'  fowls  are  just 
arising.  At  4.0  the  lights  are  turned  on  ngain,  and  they  are  kept 
going  until  9.0  at  night,  when  I  turn  all  out  except  the  2-C.P. 
lamps.  These  give  just  sufiicient  light  to  give  the  appearance  of 
dusk,  and  the  fowls  begin  going  to  roost.  I  leave  the  i-mall  lamps 
lit  all  night,  so  that  it  any  of  the  fowls  warit  to  get  up  at  night  lo 
eat  they  can  do  so. 

"  Eleven  days  after  the  lights  were  installed  the  daily  average 
jumped  from  26  eggs  to  8.S.  During  the  moulting  seaeon  under  the 
old  custom,  when  most  of  the  food  was  going  to  feathers  instead  of 
eggs,  1  had  only  II  eggs  a  day.  Now  1  get  52  a  day  during  the 
moulting  season.  By  my  method  I  keep  the  chickens  thinking 
they  are  getting  the  same  amount  of  daylight  all  the  year  round, 
and  I  am  keeping  them  thinking  all  the  time.  " 

This  sounds  very  satisfactory  in  a  way,  but  it  looks  uncommonly 
like  sweating  the  poor  hens.  I  a  this  country  it  wonld  be  imprac- 
ticable, owing  to  the  vigilance  of  the  Trade  Unions. 

Ylunici|ial    Authorities    and    Coal    Supjilies.  —  A 

corrKspondent  sayi  that  great  interest  is  being  manifested  in 
Lancashire  and  Yorkshire  coal  trade  circles  in  the  conference  to 
be  held  to-day  (Friday)  in  Manchester,  convened  by  the  Man- 
chester and  Salford  Corporations  to  discuss  the  threatened  coal 
famine,  and  to  secure,  if  possible,  the  suspension  of  the  Mines 
Eight  Hours  Act.  Over  a  score  of  Lancashire  and  Yorkshire 
Corporations  will  be  represented  at  the  conference.  laquiries 
made  amongst  miners  in  various  parts  of  South  and  ."^oiith- 
East  Lancashire  coalfields  go  to  show  that  any  attempt  to 
set  aside  the  Eight  Hours  Act,  even  temporarily,  will  be  strongly 
resented  by  the  bulk  of  Trade  Union  miners,  who  contend  that 
there  is  no  fear  of  a  coal  famine  occurring  for  the  present,  at  any 
rate.     Numbers  of  pits,  they  say,  work  only  five  days  per  week.     . 
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.4i)i)0intiiieiifs  Vacant.— Charge  engineer   (30s.),  for 

St.  Albans  Electricity  Works  ;  switchboard  attendant  C27b.),  for 
Mnrecambe  Corporation  electricity  department.  Particulars  are 
given  in  our  advertisement  pages. 

Water  Softeisiua,'  by   Electroclieiiiical  Metliods.— 

Among:  the  papers  prepared  for  the  meeting  of  the  American 
Society  of  R-jfrigerating  Engineer-!  held  recently  in  New  York 
City  was  one  by  Mr.  C.  P.  Landreth,  of  Philadelphia,  calling 
attention  to  the  fact  that  electricity  will  hasten  chemical  rpaction 
and  thereby  improve  the  results  obtained  with  boiler-feed-water 
softening  compounds.  To  soften  water  it  is  analyspd  in  the  usual 
way  and  the  chemical  compound  determined  which  will  precipi- 
tate the  scale-forming  compounds  present  in  the  water.  For 
instance,  calcium  hydroxide  is  used  to  remove  calcium  bicarbonate, 
podium  carbonate  is  employed  to  remove  calcium  sulphate,  &o. 
After  the  softening  compound  has  been  added  to  the  boiler-feed 
water,  it  is  circulated  past  parallel  electrodes  which  are  placed 
close  together  in  order  that  as  much  of  the  water  as  possible  may 
be  brought  in  contact  with  the  surface  of  the  plates.  Because  of 
its  ionising  property  electricity  will  separate  the  compounds  into 
their  components,  thereby  hastening  the  recombination  to 
form  precipitates,  which  coagulate  and  are  removed  without 
difficulty. 

Unaided  by  the  addition  of  any  energy,  the  reaction  between 
calcinm  sulphate  and  sodium  carbonate  to  form  insoluble  calcium 
carbonate  and  soluble  sodium  sulphate  is  ordinarily  very  slow,  but 
if  electricity  be  allowed  to  ionise  the  water  containing  these  com- 
pounds the  precipitate  can  be  quickly  removed.  In  a  plant  men- 
tioned by  the  author  of  this  paper,  the  calcium  carbonate  in 
solution  was  reduced  to  S  grains  per  gallon,  which  is  within 
1/160,000  of  the  theoretical  amount  which  would  be  held  in 
solution,  the  electrolysis  producing  sufficient  coagulation,  so  that 
the  precipitate  could  be  readily  removed  in  filters.  Ten  million 
gallons  of  water  per  day  was  treated  in  this  manner  with  a  con- 
tinuous powf  requirement  of  only  4S0  watts  per  1,000,000  gallons. 
—Electrical  We  Id. 


OUR    PERSONAL    COLUMN. 

The  Fditors  inrite  electrical  engineers,  w/tet/ier  connected  icit/i  tlie 
technical  or  the  commercial  aide  of  the  pro/exxion  and  induxtry, 
also  electric  trannriij  and  railieaij  o/ficiah,  to  Iteep  readerx  of  the 
Electbical  Review  yyiw^ci/  a^  to  their  mocement;. 


Central  Station  Officials. — The  Eccles  Town  Council 

is  asked  to  confirm  the  appointment  of  Mk.  H.  Short,  of  Salford, 
as  switchboard  attendant,  in  the  place  of  Mr.  Glithern,  resigned. 
Lance-Cobporal  Mullinee,  the  assistant  electrical  engineer, 
has  been  offered  a  commission  as  Second  Lieutenant. 

The  Poplar  Borough  Council  has  been  recommended  to  grant 
the  following  increases  in  the  salaries  of  members  of  the 
staff  of  the  electricity  department :—  Mb.  F.  Tait,  assistant 
manager,  *l'62  IO3  to  .£l'75  per  annum;  Mr.  V.  H.  Cbhick- 
SHANK,  station  engineer,  £i':i7  10s.  to  £250  ;  Mb.  E.  R.  Ingram, 
mains  engineer,  £2H7  lOs.  to  £l'50  ;  Me.  C.  E.  Fabrance, 
sales  manager,  £225  to  £2:)7  10s.  ;  Mr.  C.  A.  O'Neal,  assistant 
sales  manager,  £17.5  to  £ls.");  Ma.  A.  H.  Vincent,  junior  clerk, 
£65  to  .*;71  lOs.  ;  Mr.  P.  C.  G.  Westlake,  charge  engineer,  £175 
to  £185;  Mb.  W.  E.  Plowman,  charge  engineer.  £175  tn  £1S5  ; 
Me.  J.  Forsyth,  £102  lOs.  to  £175;  Mr.  C.  W.  Coppinqee, 
charge  engineer,  £150  to  £162  lOp.  ;  Ms.  A.  E.  Ricketts, 
substation  engineer.   £150  to  £162  lOs. 

The  Bermondsey  Electricity  Committee  has  received  applications 
from  the  employe  i  of  the  department  for  increases  in  salary,  but 
has  decided  not  to  take  any  aotion  in  regard  thereto,  except  in  the 
case  of  Mr.  J.  W.  Pendrey,  mains  foreman,  who  at  present  receives 
60s.  a  week.  In  this  case,  the  Committee  recommends  that  Mr. 
Pendrey  should  be  given  a  gratuity  of  £10,  having  regard  to 
the  extra  amount  of  work  he  is  called  upon  to  perform  while  the 
mains  3uperintend*^nt  is  with  the  Forces. 

Mb.  J.  C.  Williams,  deputy  borough  electrical  engineer  and 
tramways  manager  at  Rotherham,  has  been  appointed  electrical 
engineer  to  the  Erith  U.D.C.,  at  a  salary  of  £350  a  5 ear.  Me.  A. 
CovENEY,  his  predecessor,  will  continue  to  act  until  Mr.  Williams 
arrives,  at  a  remuneration  to  be  fixed. 

Mb.  Emeeson,  late  assistant  engineer  of  the  Gal  way  Electric 
Lighting  Co.,  has  been  presented  with  a  gold  watch  by  the  8t»ff 
on  leaving  f  jr  St.  Albans. 

We  are  informed  that  Mr.  W.  A.  Bbown  has  resigned  his 
appointment  as  distributing  engineer  to  the  St.  Pancras  Borough 
Council,  after  over  17  years  service,  to  take  up  a  position  with  the 
Pirelli-General  Cable  Co.,  of  Southampton,  as  manager  of  the 
underground  cables  sales  department,  and  that  he  will  be  located 
at  headquarters,  141,  Qaeen  Victoria  Street,  E.C, after  the  1st  prox. 

The  Keighley  T.O.  has  decided,  by  15  votes  to  6  to  advance  the 
salary  of  the  borough  electrical  engineer.  Me.  H.  Webber,  from 
£325  to  £400.  Mr.  Webber  has  a  separate  salary  of  £100  as 
tramways  manager. 

General. — Me.  A.  S.  Mann  has  resigned   his  position 

with  the  L.C.C.  tramways,  and  has  accepted  a  position  as  examiner 
in  the  drawing  office,  on  the  staff  of  Messrs.  C.  A.  Vandervell 
and  Co.,  of  Acton. 

A  South  African  contemporary  states  that  Mr.  E.  G.  Izod  has 
succeeded  Mr.  J.  H.  Rider  as  head  of  the  engineering  staff  of  the 
Central  Mining — Rand  Mines  group. 


Me.  Aethdr  J.  Ckidgb  has  accepted  a  position  with  the  British 
Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.  Since  AprQ, 
1911,  he  has  controlled  the  meter  department  of  the  Electrical  Co., 
Ltd.,  but  his  new  cuties  are  connected  with  the  sale  of  trans- 
formers. He  will  be  at  Trafford  Park  for  some  time  in  order  to 
familiarise  himself  with  the  company's  manufactures  in  this 
direction. 

Mb.  Frank  Dudley  Docker  has  b'^n  elected  to  a  seat  on  the 
board  of  the  Metropolitan  Riilway  Co.,  rendered  vacant  by  the 
retirement  of  the  Hon.  Francis  McLaren,  MP.,  who  has  accepted 
a  commission  In  His  Majesty's  Forces. 

Mr.  Joseph  Tiersey,  College  Green,  Dublin,  has  been  elected 
consulting  el<otrical  engineer  to  University  College,  Dublin. 

Obituary. — Mr.  T.  H.  Wells. — A  link  of  unusual 
interest  in  the  telegraph  world  has  been  severed  by  the  death  of 
Mr.  Thom.^s  Henry  Wells,  the  late  secretary  of  the  Anglo- 
American  Telegraph  Co,  Ltd.  He  entered  the  Electric  and  Inter- 
national Telegraph  Co.  (Incorporated  1816)  in  1847,  and  when  that 
company  was  taken  over  by  the  Post  Office  he  joined  the  first 
Atlantic  Cable  Co.,  serving  successively  as  traffic  accountant, 
accountant  and  secretary,  retiring  in  1912  when  the  Angle- 
American  Co.  was  leased  to  the  Western  Union  Telegraph  Co.,  of 
America.  He  was  thus  identified  with  American  cable  companies 
from  their  infancy,  and  was  for  65  years  associated  with  telegraphy. 
Such  long  service  is,  we  believe,  a  record.  The  advance  in  tele- 
graphy, the  ups  and  downs  of  cable  companies,  and  the  fight  for 
control  of  Atlantic  traffic  during  his  secretaryship  of  32  years  of 
the  Anglo-American  Telejrnph  Co..  brought  him  into  very  close 
acquaintanceship  with  ,lav  Gould,  Cjrus  Field,  Bennett  Mackay, 
the  Marquis  of  Tweedale,  Sir  John  Pender,  J.  S.  Morgan,  and  many 
other  prominent  men,  who  have  long  since  passed  away.  His 
knowledge  of  the  history  and  working  conditions  of  cable  com- 
panies was  profound  and  unique.  A  telegraph  form  of  1857 
reminds  us  of  the  fact  that  in  that  year  there  were  only 
four  offices  to  take  messages  in  Manchester,  and  three 
offices  in  Leeds  and  Liverpool.  No  message,  was  delivered 
beyond  half-a-mile  without  porterage,  and  no  charge  was  made 
for  names  and  addresses  of  either  sender  or  receiver.  A  wag  who 
had  arranged  to  advise  his  friends  in  London  of  his  safe  arrival  in 
Liverpool  by  tendering  a  form  containing  only  his  name  and  that 
of  the  addressee,  found,  however,  h»  could  not  annonnce  his  safe 
arrival  in  that  way  for  nothing.  la  185r>  there  were  only  340 
telegraph  stations  in  Great  Britain  and  Ireland.  Mr.  Wells 
initiated  and  organised  the  stores  department  of  the  Electric  and 
luternational  Co.,  travelling  periodically  over  the  whole  country 
in  the  late  fifties.  He  was  an  elocutionist  of  quite  exceptional 
power  and  used  his  remarkable  gift  freely  in  the  interest  of  many 
and  various  charities.  Annually  for  a  long  period  an  evening  of 
■'Readings  and  Recitations"  was  eiven  by  him  on  behalf  of  the 
Post  Office  Orphans'  Home  at  St.  Jam^is's  Hill  (Large  Hall),  London, 
when  he  appeared  appeared  before  crowded  audiences  under  the  name 
of  "  Herbert  Walton."  In  1871  at  the  instance  of  Florence  Nightingale 
he  gave  an  entire  evening  at  the  same  hall  in  aid  of  the  Distressed 
French  Peasantry.  Charles  Dickens  attended  on  several  occasions, 
and  considered  Mr.  Wells's  powerful  renderings  of  his  works  were 
the  finest  studies  and  presentations  of  the  scenes  and  characters  of 
his  books,  notably  the  '  Death  of  Qailp  "  scene.  At  the  time  of 
his  decease  Mr.  Wells  was  still  a  director  of  the  House  Property 
and  Investment  Co.,  and  vice-chairman  of  the  British  Equitable 
Assurance  Co.  He  was  a  man  with  extraordinarily  good  health, 
absence  from  City  circles  for  more  than  a  day  being  a  rare  occur- 
rence. A  very  brief  illness  preceded  his  death  at  S I  years  of  age. 
He  was  a  widower  for  17  years,  and  leaves  a  family  of  two  aons 
and  three  daughters. 

Mb.  W.  Edgar  Allen. — We  regret  to  learn  of  the  death,  which 
occurred  on  Januaiy  28th,  of  Mr.  William  Eigar  Allen,  who,  as 
long  ago  as  1868,  founded  the  tirm  of  Edgar  Allen  &  Co.,  steel 
manufacturers,  Sheffield.  In  1890  he  turned  the  business  into  a 
limited  company.  Mr.  Allen  was  a  man  of  great  enterprise,  and 
he  succeeded  in  building  up  business  connections  in  all  parts  of 
the  world,  his  linguistic  attainments  and  commercial  training 
assisting  him  greatly  in  endeavours  to  this  end.  Ha  travelled  in 
all  parts  of  the  world  in  the  interests  of  his  firm,  which  now  has 
an  annual  wage-bill  of  about  £200,000. 

Mr.  R.  O  Ritchie — The  d eat K  occurred  at  Tollgates,  Bittle, 
Snseex,  on  January  2iHh,  of  Mr.  Rjbert  Ord  Ritchie,  electrical 
engineer.  Deceased,  who  passed  awiy  suddenly  from  heart  failure, 
at  the  age  of  57  yearc,  had  resided  at  Battle  since  l!i  8.  He  was 
a  brother  of  the  late  Lord  Ritchie,  of  Dundee,  was  a  member  of 
the  Institution  of  Electrical  Engineers,  and  was  associated 
with  the  construction  of  electric  tramways  at  Rome,  Leeds, 
Huddersfield,  and  elsewhere.  At  Battle  he  had  served  on  the  Urban 
Council. 


NEW    COMPANIES    REGISTERED. 


Electric  Lamp  Factors,  Ltd.  (139,131). — This  company  was 

registered  on  January  27th.  with  a  capital  of  ^S.QGO  in  £\  shares  (5.000  prel.), 
to  carry  on  the  business  of  agents  for,  factors  of  and  dealers  in  electric  glow 
I.imps  or  other  lamps  of  any  description,  lighted  by  electricity,  and  any  appa- 
ratus and  appliance  connected  with  the  consumption  and  supply  of  electricity, 
etc.  The  subscribers  (with  one  preference  share  each)  are  :  M.  H.  Robinson. 
Struan,  Fassett  Road,  Kingston-on-Thames,  engineer:  L.  I.  Robinson.  3. 
Staple  Inn.  W.C..  electrical  engineer.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  M  H 
Robinson  and  L.  I.  Robinson.  Solicitois:  Farrer,  Porter  &  Co.,  3,  Wardiohe 
Place,    Doctors  Commons,   I^.C. 
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r  Elieson  Electric  Traction  Co.,  Ltd.  (139,120).— This  com- 

f  pany  w.is  rt-yistL-nd  on  janujiy  'JtiUi.  with  a  capilyl  of  £:i.000  in  £1  shares, 
lo  acquire  and  turn  to  account  any  invention  relating  to  the  production^  treat- 
ment, storage,  application,  distribution  and  use  o(  electricity;  to  carry  on 
business  as  motor  car,  landaulette,  cab,  omnibus  and  van  proprietors,  manu- 
facturers of  motors,  motor  vehiclos,  ships,  boats,  motor  boats,  launches,  flying 
machines,  submarines,  etc.  The  subscribers  (with  one  share  each)  are  :  C.  P. 
Elieson,  24,  St  Mary  Abbots  Terrace,  Kensington,  W.,  electrical  engineer; 
K.  Mariaux,  66.  Frith  Street,  Soho,  W.C,  director;  L.  E.  Porel  d'Angond,  28, 
Huer  Road,  Kulham,  S.W.,  motor  traction  engineer.  Private  company.  The 
first  directors  (to  number  not  less  than  two  or  more  than  five)  are  C.  P.  Elie- 
son,  F.  Mariaux  and  L.  E.  Porel  d'Angond  (life  directors).  Qualification,  one 
share.  Solicitors  :  Canwarden  &  Co.,  Gloucester  Mansions,  Cambridge  Circus, 
W.C.      . 

Sperry    Gyroscope    Co.,    Ltd.    (139,126). — This    company 

was  re^islL-rrd  un  Jan.  2t»ih  with  a  capital  of  £/2,0f>0  in  £^1  shares,  to  carry  on 
the  business  of  manufacturers,  importers  and  exporters  of  and  dealers  in  gyro- 
scopes and  gyroscopical  appliances  and  devices  for  steadying  ships,  boats,  sub- 
marines, aeroplanes  and  all  kinds  of  airships,  mono-rail  and  other  cars,  car- 
'  riages,.  wagons  and  vehicles,  manufacturers  of  and  dealers  in   electrical  supplies, 

I  mcchahical  and  electrical  engineers,  etc.,  and  to  adopt  an  agreement  with  the 
I  Sperry  Gyroscope  Co.,  of  Manhattan  Bridge,  Plaza  and  Flatbush  Avenue,  New 
York  City.  The  subscribers  (with  one  share  each)  are  :  R,  E.  Gillmor,  57,  Vic- 
toria Street,  S.W..  engineer;  T.  A.  Morgan.  57,  \'ictoria -Street,  S.W.,  engine::r 
I*rivate  company.  The  number  of  directors  is  not  to  be  less  than  three  or 
more  than  nine;  the  first  are  E.  A.  Sperry.  R.  E.  Gillmor,  and  T.  A.  Morgan. 
Sulicitors :    Hasties,   65,    Lincoln's   Inn    Fields,   W.C.     Secretary,    H.   S.   Jones. 

A.  Robinson  &  Co.,  Ltd.    (139,142). — This  company  was 

p        registered  on  January  28th   with  a  capital  of  ;£ri5,000  in  ;^1  shares  (7,000  pref.), 
[         to     take    over    the    business    of    m'-chanical    and    electrical    engineers,    founders, 
smiths,    m.-mufacturers  and   patenti'es    of  ships'  telegraphs,    nautical    instruments 
and   all    kinds   of   signalling,    indicating    and    recording    instruments   and    appli- 
ances carried  on  at  3  and  3a,  Knowsley  Road.  Bootle,   Lanes.,  as  "  A.  Robinson 
&  Co.."  and   to  adopt  an  agreement   with   P.   R.  Keppie.     The  subscribers  (with 
one    share    each)   are  :    P.    R,    Keppie,   3.    Knowsley    Road,    Bootle,    Lanes.,    engi- 
neer;   E.   A.    Lambert,    47,    Alexandra    Road,    Great    Crosby,    francs.,    engineer. 
>         Private    company.      The    number   of   directors    is    not    to    be    less    than    two   or 
I        more  than  five;  the  first  are  P.  R.   Keppie  and  E.  A.   Lambert  (both  permanent 
managing  directors,  with  ;£^300  and  ;£"150  per  annum  respectively  as  remunera- 
tion).      Qualification,    ;^250.      Solicitor :     J.    W.    A.    North,    15,    Lord    Street, 
Liverpool. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Thomas  Kesnor  &  Co.,  Ltd. — A  memorandum  of  satisfac- 
tion in  full  on  December  30th,  1914,  of  mortgage  dated  December  29lh,  IDll, 
securing   ;^^250,  has  been   filed. 

Drake  &    Gorham,   Ltd.    ('70,275).— Capital,   ^125,000  in 

^:i  shares.  Keturn  dated  October  22nd.  1914.  AW  shares  taken  up;  ^iSa.OOO 
p. lid  ;    j^*4l).00O   considered    as    paid.      Moitgai^es    and    charges  :    Nil. 

Monte     Video    Telephone    Co.,    Ltd.    (27,208).— Capital, 

£:it)O.OU0  in  jCI  shares  (87.000  pref.).  Return  dated  November  5th.  1914. 
SG,4!)2  pref.  and  72,680  ord.  shares  taken  up.  ^£^159, 172  considered  as  paid. 
Mortgages   and  charges  :   Nil. 

East     India     Tramwavs     Co.,     Ltd.     f  74, 457). — Capital. 

;^100,000  in  £.1  sh.ins  U''.0(l()  "pref.,  35,000  ord.,  and  oO.OUO  <lt  fd.).  Return 
dated  December  14th,  1914.  7.470  pref..  33,433  ord.,  and  aO.OOO  defd.  shares 
tjken  up.  ;£,'l  per  share  called  up  on  7,476  pref.  and  7  ord.  shares;  ;^7,489 
p  lid  (including  j£T6  paid  on  :i4  pref.  shares  forfeited);  ^,S'SA~B  considered  as 
p. lid   on   33,426   ord    and   50,000  defd.   shares.      Mortgages   and   charges:    Nil. 


CITY   NOTES. 


Yorkshire  (West  Riding)  Electric  Tiaiiiways  Co..  Ltd. 

Sir  Herisert  S.  Leon  presided  on  January  'i-ind  at  the 
teiitb  ordinary  general  meeting,  lield  at  31,  'lhriigmort«in 
Street,  E.G.  In  proposing  the  aduption  of  the  reiK)rt,  he  said 
he  was  not  in  a  position  to  say  that  substantial  pnigrp.ss  had 
lieen  made  by  the  undertaking  during  the  year.  Still,  the 
results  were  very  much  Ijetter  than  the  most  sanguine  share- 
hiilder  had  a  right  to  expect  considering  the  many  adverse 
<i!cun. stances  which  the  war  had  brought  about,"  for  the 
receipts  were  actually  i'Sl  in  e.Ncess  of  the  pj-evious  year.  In 
I'.U'i  they  had  what  Ihey  then  legarded  as  a  IjtKim  year,  and 
the  traffics  were  up  nearly  £7,0(X1.  Up  to  the  end  of  July, 
before  the  war  commenced,  they  had  beaten  their  previous 
record  an<l  were  i'l,'2(H  Id  the  e(pod,  and  there  .seemed  eveiy 
likelihodd  of  increased  tralTics  duiing  the  remainder  of  the 
VMar.  Then  came  the  cata-strtiphe  of  the  war  and  thev,  like 
other  tramways,  sull'ered  considerably,  partic\darly  during 
the  earlier^  stages.  lie  wa.s,  howt-ver,  pleasixl  t<i  say  that 
public  confidence  w'a.s  sptvxlily  restoreil  and  their  income, 
although  varying  from  week  to  w'eek,  became  on  the  average 
equal  to  the  previous  year.  That  was  a  remarkable  nchieve- 
iiu-nt  and  demonstrated  that  the  business  they  had  made 
was  .solid  and  reliable  and  would  be  affected  a.s  "little  a.s  any 
siiiiilar  l>iisin(\sses  through  the  war.  The  gross  inconu"  wa.s 
,i'7t.llO.  which  inchuhxl  lor  the  first  time  an  it<'ni  of  £27.5, 
Tonlefract  electric  lighting.  He  stated  last  vear  that  they 
had  purchased  the  provisional  order  for  lighting  the  town  (if 
Tontefract.  'J'hey  complete^!  the  installation  of  the  neees.sary 
l;lant  and  coimjienced  to  supply  in  July,  There  had  been 
little  business  since,  as  many  of  the  prospective  customers 
had  deferred  the  wiring  of  their  hou.ses  and  business  prenn'ses 
until  more  settled  times.  It  always  took  some  years  to  estab- 
lish and  bring  to  a  liaying  basis  an  electric  undertaking,  and 
With  that  in  their  minds  they  arranged  to  purchase  current 


in  bulk  ft;r  five  years,  and  they  hoped  during  that  period  to 
build  up  the  business  without  incurring  any  serious  loss  of 
interest.  The  capital  involved  was  about  ±'12,U00.  It  was  yet 
too  early  to  express  any  definite  opinion,  but  he  thought  this 
would  prove  to  be  a  nice  paying  httle  property  yielding  a 
satisfactory  return  in  a  few  years  time  when  things  had 
again  become  normal.  To  return  to  the  tramway  undertaking, 
on  a  car  mileage  basis  they  had  taken  lO.OOld.  per  car  mile 
as  against  S.Sted.  last  year,  an  increase  of  0.063d.  TTiat  did 
not  seem  much,  nor  could  it  convey  much  to  their  minds, 
but  tramways  and  light  railways  were  worked  on  small 
margins,  and  every  small  increase  of  profit  multiplied  by  the 
car  mile  unit  meant  a  considerable  gross  sum.  Ihe  tramway 
revenue  had  grown  steadily  but  surely.  In  1905  the  receipts 
were  £38,051,  and  the  working  expenses  £19,963,  leaving  a 
balance  of  £18,088,  whereas  last  year  the  receipts  were  £74,110 
and  the  expenses  £32,404.  leaving  a  balance  of  £41,706.  The 
working  expenses  last  year  were  less  by  £937  than  those  of 
the  previous  year,  which  was  very  satisfactoiy  seeing  that 
they  were  paying  higher  wages  and  higher  prices  for  prac- 
tically everything  they  bought.  Fuel  had  cost  them  more, 
but  they  had  made  a  big  saving  of  £1,096  in  the  upkeep  of 
the  permanent  way  as  a"  result  of  their  expenditure  upon 
paving.  P'rom  the  day  they  commenced  running  the  tram- 
ways they  had  improved  them  in  every  possible  way,  and 
to-day  he  thought  their  property  was  worth  verj-  much  more 
thar.  it  was  originally.  They  had  spent  considerable  sums  in 
renew-als  last  year  from  the  depreciation  and  renewals  fund 
account  in  order  to  improve  the  undertaking,  and  not  neces- 
sarily because  the  parts  replaced  were  worn  out.  The  big 
item  in  that  account — £3,958 — was  due  to  the  substitution  of 
granite  setts  for  York  stone  setts  in  Xormanton  and  Castle- 
ford.  Tliey  w-ould  have  to  face  considerable  further  expendi- 
ture in  a  similar  way  where  York  stone  was  stdl  in  existence 
on  the  track.  The  working  expenses  per  car  mile  last  year 
were  4.37.3d.,  as  against  4.476'd.  in  the  previous  year^  a 
decrease  of  .103d.,  and  the  percentage  of  expenses  to  receipts 
was  43.72  as  against  45.4,  a  difference  of  1.32  per  cent.  The 
reduction  w-as  due  to  the  decreased  cost  of  the  maintenance 
of  the  permanent  way.  Tlie  balance  of  revenue  carried  for- 
ward was  £41,706,  and  other  items  gave  them  a  total  of 
£42,061  to  deal  with.  Debenture  interest  absorbed  £11,406, 
and  there  was  an  amount  of  £577  interest  on  six  per  cent. 
bonds  which  appeared  for  the  first  time.  It  was  found  neces- 
sary in  the  course  of  the  year  to  borrow  ,£21,000,  and  they  did 
so  by  the  issue  of  six  per  cent,  bearer  bonds.  There  was  no 
dilficulty  in  raising  the  money  among  the  stock-holders — in 
fict,  if  more  had  been  refjuired  it  could  easily  have  been 
obtained  without  their  going  to  the  pubUc,  He  might  men- 
tion  that  52  of  their  servants  had  jointxl  the  Forces  anti  their 
places  were  being  kept  open  for  them  when  they  returned, 
and  during  their  absence  the  company  was  helping  their 
dependents,  .^fter  paying  all  expenses  the  balance  remain- 
ing to  be  carried  to  appropriation  account  was  .£26,524,  which 
was  £787  less  than  the  previous  year  owing  to  the  payment  of 
the  bond  interest,  .\dding  £5,520  brought  into  the  "account, 
they  had  a  t<ital  of  £32,045  to  deal  with.  They  had  paid  the 
6  per  cent,  dividend  on  the  preference  shares,  which  absorbed 
£12,808;  .£3,215  had  been  placed  to  the  depreciation  and 
renewals  fund;  £296  had  been  transferred  to  the  accident 
reserve  fund;  and  £5,0(X1  t<j  the  general  reserve,  which  left 
£10,725  to  be  carriefl  forward.  He  hoped  the  board  would 
not  be  accused  of  reckless  finance  when,  for  the  first  time. 
they  had  paid  the  preference  dividend  in  full.  He  would 
like,  however,  to  say  that  they  would  not  strain  the  resources 
of  tiie  company  in  order  to  keep  up  the  payment  of  that  divi- 
dend if,  owing  to  the  war,  there  was  going  to  be  any  serious 
decrease  in  the  traflu-s.  None  of  them  could  sav  what  the 
immediat<>  future  had  in  store  for  them,  owing  'to  the  war, 
and  they  could  only  hope  for  its  speedy  and  victorious  termi- 
nation. 

Mr.   Ernest  Remnant  seconded   the  motion  and  the  report 
was  adopted. 


I>elal»»le  Electric  Liulif ins  and  Siijiply  (o..  Ltd. 

A,v  adjourned  nuH^ting  of  shareholders  was  lieM  on  January 
18th  at  Delabole,  Mr.  M.  Wrr.LS  presiding. 

Mr.  V.C.  HavohTon  (acting  for  the  .Stvretary.  his  .<ton.  who 
is  with  Ihe  ("olours)  presentin!  tlie  second  statiitorv  reixirt. 

The  Chairman  pointed  out  that  tlii>  re|>ort  covered  only  six 
Months  and  was  (|uite  satisfactory.  .\n  extra  cable  wa.s  iieedwl 
as  far  as  the  head  of  the  vill;i)ii\  so  that  the  <-onsiMiiers  at 
Rookhead  and  Medro.se  nn'ght  have  better  light.  He  was 
please<l  to  sa.\  that  the  work  had,  been  venlied  by  an  expert 
a.s  a  most  satisfactory  and  i-lTecfive  installation. 

Mr.  llAroHTOX  congratulated  the  shareludders  on  the 
report.  No  diviilend  was  d<xdare<l.  it  being  desirable  Ui  pl.nce 
the  company  on  a  good  financial  l)asis.  He  di<l  not  consider 
the  iiri<-e  too  high.  Of  course,  as  a  sliareholder  be  wanted 
dividends;  but.  as  n  consumer,  he  would  like  the  light  cheap. 

The  Cll.URMAN.  in  reply  to  observation.s.  said  the  directors 
were  entering  int<i  certain  negotiations  l)y  whidi  capital  would 
be  rai.se<l.  and  with  anotlier  £200  they  "would  be  able  to  pre- 
sent  a  clean    slieet. 

The  reiK>rt  w.a.s  adoptwl.  \t  the  instance  of  Mr.  StArFV  the 
Old  Delabole  Slate  Co.  were  thanked  for  freelv  pnniding  the 
motive  power. 
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Llaiuluduo  aiid  Cohvju  Bay  Electric  Railway,  Ltd. 

Mr  a.  NV.  Tait  presided  on  Jan.  'i-ind,  at  Basildon  House,  E.G., 
overthe  annual  meeting.   In  moving  the  adoption  of  the  report, 
he  said  that  the  protit  tor  the  year,  alter  providmg  tor  operating 
and  administration  expenses,  and  interest  on  debenture  stock, 
amounted  to  Jb'o.lW,  as  compared  with  ^7,761  for  191b      1  he 
traffic  receipts  amounted    to  iei5,67-i,   a  decrease  of    £-^,i)oJ, 
which  was   entirely  due  to  the  interruption  of   the   hohday 
season  by  the  war.    The  outbreak  of  the  war  at  the  busiest 
period  of  the  company's  year  was  exceedingly  unfortunate, 
as  at  the  end  of  July,  notwithstanding  interruptions  to  the 
service   in  the  earlier  part    of  the  year  m    consequence    of 
doubling  work,  the  figm'es  showed  a  slight  increase  on  those 
for  the  previous  year.     He  was  glad  to  state  that  since  the 
close  of  the  financial  year  they  were  able  to  record  an  increase 
in  the  earnings  as  compared  with  the  same  period  last  year, 
which  was,  to  a  certain  extent,  due  to  the  presence  of  troops 
for  training  purposes  in  both  Llandudno  and  Colwyn    Bay. 
It  was,  of   course,   difficult  to   estimate  to  what  extent   the 
summer  traffic  of  1915  would  be  affected  by  the  war,  but  it 
was  reasonable  to  assume  that  it  would  not  be  so  severe  as 
that  experienced  last  year.     Miscellaneous  receipts  showed   a 
slight  decrease  as  compared  with  the  previous  year.     On  the 
debit  side  of  the  profit  and  loss  account  there  was  an  increase 
of  approximately  £'130  in  the  amount  charged  for  power  ex- 
penses.   This  was  due  to  the  fact  that,  in  the  early  part  of 
the  year,  track   doubling  operations  were  in  progre.ss  which 
handicapped  the  working  of  the  system  to  ,a  certain  extent, 
and   owing  to  the  frequent  stopping  and  starting  of  the  cars, 
caused  an  increase  in  the  number  of  units  used.    Other  heads 
of  expenditure  showed  decrea.ses  as  compared  with  the  corres- 
ponding figures  last  rear,  the  decrease  amounting  to  approxi- 
mately   £-l<M   in    respect    of   the   item    "general    expenses. 
"Repairs  and  maintenance"  would  probably  have  also  shown 
a  decrease  but  for  the  fact  that  some  exceptional  expenditm-e 
was  incurred  upon  maintenance  of  cars  which  had  been  put 
in  thoroughly  good  order.    The  amount  charged  in  respect  of 
interest  on  debenture  stock  was  somewhat  larger  this  year 
owing  to  the  increased  amount  of  stock  issued  to  meet  capital 
requirements.     The  track  was  doubled  during  the  year  from 
the  end  of  Mostvn  Avenue  to  St.  John's  Chapel.  Llandudno 
(approximately  1^  miles).    The  benefits  had  already  been  felt, 
and  would  be  still  more  appreciated  during  the  busy  seasons 
of  the  year.     The  doubling  of  the  track   was  now  complete 
practically  from  the  centre  of  Llandudno   to  the  outskirts  of 
Golwvn   i3ay.     This  had   enabled    the  company   to   facilitate 
considerably  the  traffic  arrangements,  and  it  would  also  assist 
them  in  more  eft'ectually  combatting   the  competition   which 
thev  had  to  face  in  the  shape  of  motor  'buses.    Tnrnmg  to 
the" balance  sheet,  thev  had  expended  during  the  year  approxi- 
mately i£18,-250  on  additions  of  a  capital  nature,   which  con- 
sisted" mainly  of  the  cost  of  doubling  the  track  and  of  expendi- 
ture in  connection  with  the  extension  to  Old  Colwyn.     The 
construction  of    this  extension   was  now    being  can-ied   out, 
and  would  be  completed  in  a  few  weeks'  time.     The  district 
of  Old  Colwyn  was  growing  rapidly,   and  there  was  a  fairly 
large  settled"  population,   so  they  had  every  reason  to   hope 
that  this  extension    would  prove  remunerative  not   only  in 
summer,  but  the  whole   year  round.     Owing  to  the  present 
financial  position  created  by  the  war  they  had  been  unable 
to  place  the  balance  of  the  debenture  stock,  but  arrangements 
had  been  made  with  the  company's  bankers  for  a  loan  against 
the  security  of  the  said  stock  to  complete  the  extension.     It 
was  only  intended  to  carry  out  for  the  present  such  work  as 
was  necessary  to   open  the  line  for   traffic.      They   had   also 
decided   not   to   order   any    additional   rolling    stock   for   the 
moment,   although    the   requirements  of    the   system,  having 
regard  to  the  added  length  of  line,  would  necessitate  an  addi- 
tion to  the  rolling  stock  to  cope  adequately  with  the  summer 
sea.son  traffic.    They  had  also  succeeded  in  obtaining  the  con- 
sent of  the  Board  of  Trade  to  the  use  of  trailer  cars,  which 
would    also  assist  thera  in  dealing   with  rush   traffic  in  the 
summer  sea.son.    The  balance  available  for  distribution,  after 
providing  debenture  interest  and  sinking   fund,   was  £4.538, 
which  it  was  proposed  to  apply   as  follows: — A  dividend  at 
the  rate  of  4  percent,  per  annum  (payable  less  income  tax), 
which  would  absorb  £3,976,  and  to  be  carried  forward  £o&2. 
The    sinking    fund    instalments    referred    to    were,    in    their 
opinion,  sufficient  to  meet  the  depreciation  of  the  system,  and 
they  had,  therefore,  not  made  any  charge  under  the  heading 
of   "depreciation."     The  reserve  account  stood  at  £4.000,  as 
before.     He  thought  the  shareholders  would  agree  that  the  net 
result  for  the  year  might  be  considered  satisfactoi-y,  and  their 
thanks  were  due  to  the  manager  and  staff'at  Llandudno. 
Mr.  T.  Stoker  seconded  the  motion,  which  was  carried. 


Pelten  &  Guilleaume  Co.,  report  net  profits  of  £173,  after 
having  placed  £4,400  to  depreciation  in  1913-14  as  compared 
with  £5,300  in  the  preceding  year.  The  balance  has  been 
carried  forward;   no  profits  were  earned  in  1912-13. 

The  Bergnuiiin  Elektrizitats  Untenichmungen,  of  Berlin — 
the  financial  enterprise  of  the  Bergmann  Electricity  Co., 
which  decided  some  time  ago  to  limit  the  former's  activity  to 
the  conclusion  of  operations  then  on  hand— reports  gross  profits 
of  £15,000  for  1913-14,  as  compared  with  £6,800  in  the  pre- 
vious year.  As  net  profits  the  accounts  show  the  sum  of 
±'9,500"as  against  £4,000.  and  the  debit  balance  consequently 
becomes  reduced  to  £27,000  on  a  paid-up  share  capital  of 
£-,;iO0,O0O. 

The  Deutsche  Sudsce  Gcs  filr  Drahtlose  Telegraphic,  of 
Berlin,  which  was  jointly  formed  by  the  German  Netherlands 
Telegraph  Co.  and  the  "Berlin  Wireless  Telegraph  Co.  about 
two  years  ago  to  work  a  twenty  years'  concession  for  wireless 
teleg"raphy  at  Yap,  Raboul  and  Apia,  reports  receipts  of 
£]2,(.K)0  for  the  year  ended  on  June  30th,  1914,  After  meet- 
ing general  expenses,  depreciation,  etc.,  the  accounts  indicate 
net  profits  of  £2,800  on  a  shai'e  capital  of  £65,000.  The  loss 
incurred  in  the  previous  year  has  been  extinguished,  leaving 
£2,100  to  be  carried  forward. 

The  gross  profits  of  the  Wotan  M'erlce  A.G.,  of  Leipsig,  are 
returned  at  £18,500  for  1913-14,  as  compared  with  £21,900  in 
the  preceding  year.  The  defrayal  of  general  expenses  and  the 
appropriation  "of  £1,900  for  depreciation,  as  contrasted  with 
£2,700  in  1912-13,  leaves  net  profits  of  £8,100  as  against 
£10,000.  As  a  result  of  the  war  the  directors  state  that  the 
inland  debts  owing  had  been  entered  at  specially  low  amounts, 
whilst  the  debts  due  from  hostile  countries  had  been  entirely 
written  off,  although  a  large  loss  on  them  was  not  appre- 
hended. The  dividend  recommended  is  at  the  rate  of  15  per 
cent.,  this  comparing  with  20  per  cent,  in  1912-13. 

Tlie  report  of  the  Elehtrn-Oamose  A.G.,  of  .Berlin  and  Frank- 
fnrt-on-Main,  which  was  formed  in  1913  with  a  share  capital 
of  £150.000.  states  that  the  year  1913-14  was  mainly  devoted 
to  developing  the  internal  organisation,  and  the  continuation 
of  scientific  experiments,  which  resulted  in  relatively  high 
expenditure  in  Germany  and  abroad.  As  a  consequence,  the 
year  closed  with  a  loss  of  £29,000,  but  actual  working  opera- 
tions are  expected  to  begin  gradually  in  the  current  financial 
year.  The  commencement  of  regular  work  at  the  china  clay 
"washerv  at  Chodau,  near  Carlsbad,  where  work  is  to  be  under- 
taken according  to  the  company's  process,  is  to  start_  next 
month.  It  has  been  decided  to  increase  the  share  capital  to 
£4.50,000. 

The  report  for  1913-14  of  the  Fnbrik  Isolierter  Drdhie  {late 
Togel),  of  Berlin,  states  that  the  turnover  in  August'  and 
September  experienced  a  considerable  reduction  as  compared 
with  the  equivalent  months  in  1913  in  consequence  of  the 
outbreak  of  the  war.  Including  receipts  from  investments 
the  gross  profits  amounted  to  £53,000,  as  against  £52,000,  and 
after  setting  aside  £6,300  for  depreciation,  as  contrasted  with 
£7,000,  and  defraying  general  expenses,  there  remain  net 
profits  of  £32,000  as  compared  with  £31,000.  The  directors, 
who  recommend  the  payment  of  a  dividend  of  13  per  cent., 
as  in  1912-13,  add  that'  the  volume  of  business  in  the  first 
three  months  of  the  new  financial  year  shows  a  falling  off 
owing  to  the  entire  cessation  of  the  export  trade. 

The  Oes.  fiir  Stickstoffdunger,  of  Knapsack,  reports  gross 
profits,  which  were  realised  almost  entirely  from  manufactur- 
ing, amounting  to  £59,000  in  the  twelve  months  ended  with 
June  30th,  1914.  as  compared  with  £57,000  in  the  previous 
year.  After  allocating  £22,800  to  depreciation,  as  against 
£22,600  in  1912-13,  the  accounts  show  net  profits  and  balance 
forward  of  £25,000  as  contrasted  with  £23,000,  and  a  di\ndend 
of  6  per  cent  is  in  contemplation,  as  compared  with  8  per 
cent,  in  1912-13.  The  report  states  that  the  trade  was  subject 
to  great  fluctuations  during  the  year  in  consequence  of  the 
considerable  augmentation  in  the  inland  production  and  excep- 
tional deliveries  of  foreign  artificial  and  natural  fertilisers  and 
the  rise  in  the  prices  of  raw  materials  and  of  labour.  Since 
the  close  of  the  financial  year  the  slightly  increased^  stocks 
had  been  cleared,  and  all  departments  were  now  in  full 
operation,  although  much  higher  working  expenses  had  to  be 
reckoned  with  during  the  war.  On  the  other  hand  the  war 
had  opened  new  scope  of  activity  for  the  nitrogen  industry 
which  would  possibly  lead  to  a  large  extension  of  the  plant. 


(ileriHau  Electrical  Coiupanies. 

The  A.G.  Carbida-erk  Lcchbruck,  whose  carbide  plant  is 
leased  to  the  Bosnian  (Jaiee)^  Electricity  Co.,  of  Vienna, 
records  net  profits,  after  allowing  for  depreciation,  of  £3,600 
for  1913-14  as  contrasted  with  £1,900  in  the  preceding  year. 
It  is  proposed  to  pay  a  dividend  for  the  first  time,  namely 
35  per  cent. 

The  Suddeutsche  Telephonapparate.  Kahel  und  Drahtiverke, 
of  Nuremberg,  whose  share  capital  of  £50,000  is  held  by  the 


Chatham  and  District  Light  Railways  Co. 

The  directors'  report  for  the  half-year  ended  December  31st,  1914, 
states  that  the  revenue  was  £27,50^,  and  the  expenses  were 
*14.2T7,  leavin?  £13,226  ;  less  rent  nf  Rochpster  Corporation  linps, 
£1,872  ;  inferest  on  dehpntures,  £881  ;  interest  account,  £525: 
leaving  £9,949,  plus  £2768  brnnffht  forward.  £6,000  has  been 
transferred  to  reserve  for  depreciation  :  £2,!U0  to  preference  divi- 
dend at  the  rate  of  5  per  cent,  per  annum  :  £2,650  to  dividend  at 
the  rate  of  5  per  cent,  per  annum  for  the  half-year  on  the  ordinary 
share  capital ;  £1.127  to  revenue  new  account.  The  revenue  shows 
an  increase  of  £1.623,  and  the  expenses  an  increase  of  £162.  as 
compared  with  the  revenue  and  expenBea  for  the  corre"pondmff 
half-year  of  1913.  Three  additional  cars  were  purchased  and  put 
into  service  in  August  last.  A  larpe  number  of  the  employes  have 
joined  the  colours  since  the  outbreak  of  the  war,  and  allowances 
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are  beine  made  to  the  wives  and  dependents,  involving  a  charge  in 
the  half-year's  accounte  of  £390.  During  the  half-year  £4,000 
debentures  of  the  company  have  been  purchased  and  redeemed. 


Hulf-year 
ended — 
Jure,  1913  .. 
December,  1913 
Jane,  1914  . . 
December,  1914 


Mitea 
open. 
14-98 
14'fl8 
14-98 
•  14  98 


Pa^sengera  Traffic  Average  Car-      No.  of 

oarri€d.  receipts.  fare,  mileage,     cars. 

4,669.151  £22.713  l-lTd.  640  192        47 

6,210,323  £25  519  117d.  667,634        47 

4,880,135  £23,214  l-14d,  673  243        47 

6,783,793  £27,225  I'lSd,  660,519        60 


Electrical  and  IiuliLstiial  InvestiHciit  to,,  Ltd. 

The  directors'  report  for  the  year  ended  December  3l8t,  1914. 
states  that  the  revenue  account  shovps  a  profit,  after  payment  of 
all  managrement  exoenses  and  interest  on  debenture  stocks,  of 
£13,(194  plus  £7,282  brought  forward,  making  a  total  available 
of  £20,976.  The  directors  recommend  the  payment  of  the  divi- 
dend for  the  year  on  the  6  per  cent,  cumulative  preference  shares 
amounting  to  £6,000,  and  a  dividend  at  the  rate  of  6  per  cent. 
per  annum  on  the  7  per  cent,  preferred  ordinary  shares  for  the 
period  from  March  26th.  1914,  to  December  31st,  1914,  amounting 
to  £4,5',i;),  carrying  forward  £10.S77.  The  directors  have  con- 
tinued to  act  on  the  principle  of  adding  to  reserve  the  profits  made 
on  sales  of  investments,  and  of  charging  losses  on  realisation  against 
the  reserve.  The  balance  at  the  credit  of  reserve  account  is 
£28,298.  The  company  holds  233  invest menfs  of  the  total  book 
value  of  £676,928.  Owing  to  the  closing  of  the  Stock  Exchangee 
there  were  no  market  quotations  for  these  investments  at  that 
date.  The  directors  will,  at  a  later  date,  when  the  position  is  better 
defined,  make  a  special  report  to  the  shareholders  in  regard  to 
depreciation  of  the  investments. 

The  following  table  shows  the  classification  of  the  investments 
according  to  the  denomination  of  the  securities  : — 

Debentures,  debenture  stocks,  &c £3'4,8.S2      47-99% 

Prpferenoe  shares  and  stocks,  &o. 176.765      26'11 

Ordinary  shares  and  Btocbs.  &o 147.6'<5      21-81 

Government  and  municipal  loans 16,777        2'48 

Other  loans  and  syndicates 10,H69        1'60 

The  following  table  shows  the  manner  of  distribution  of  the  in- 
vestments amongst  different  clatses  of  undertakings  : — 

Fllectric  power  and  traction  (combined  undertakings)  £183,577  27*12% 

Tramways  and  omnibusps       161.201  23  81 

Electric  lighting  and  power 126,052  18-62 

Railways 69.631  10-39 

Commercial  and  industrial 37,417  5-53 

Government          10,231  2-40 

Oil 13  624  2  01 

Tea,  coffee  and  rubber 12.603  1-87 

Financial,  land  and  investment .       12,183  1*80 

Iron,  co%l  and  steel        11,801  1*74 

Breweries 7,9i!4  1-18 

Telegraphs  and  telephones 6,095  -75 

Miscellaneous       8  619  1-27 

Syndicates  and  Loans 10,8o9  l'6i 


I 


Mexican   Littht  and   Power  Co.,    Ltd. — The  board 

announces  that  owing  to  the  continued  unsatisfactory  condition  of 
affairs  in  Mexico  they  have  to  defer  the  payment  of  tlie  half-yearly 
coupon  due  February  Ist  next  on  the  5  ptr  cent,  first  mortgage 
gold  bonds.  Representations  have  been  and  are  being  made  on  behalf 
of  the  company,  not  only  through  the  British  Government,  but 
also  to  Washington,  with  a  view  to  protect  the  interests  of  those 
holding  the  company's  securities. 

Barcelona  Traction,  Li<ilit  and    Power  Co..    Ltd. 

— With  reference  to  the  decision  of  last  November  to  suspend  pay- 
ment of  the  half-yearly  coupon  of  the  5  per  cent,  first  mortgage 
.50-year  bonds  and  the  intention  to  prepare  a  plan  for  providing 
the  necessary  funds  for  continuing  and  completing  the  works 
under  construction  and  for  the  adjustment  of  maturing  interest, 
Messrs.  H.  F.  Parshall,  Robert  Fleming.  A.  E.  Baker,  Gilbert 
Johnstone,  James  W.  Bowhili,  Charles  D.  Seligman  and  E.  R. 
Peacock  have  agreed  to  act  as  a  Committee  in  the  interests  of  the 
general  body  of  bondholders  to  consider  the  financial  arrangements 
contemplated  and  submit  proposals. 

Buenos  Aires  Port  and    City   Tramways,    Ltd.— 

A  circular  issued  by  the  secretary  states  that  the  financial  position 
of  the  company  will  not  allow  of  the  payment  of  the  interest  on 
the  first  mortgage  debenture  stock,  which  falls  due  on  the  1st 
proximo.  The  directors  are  in  consultation  with  a  Commiteee — 
consisting  of  large  holders  of  this  stock  and  of  the  first  mortgage 
extension  bonds — with  a  view  to  promulgating  a  scheme  for  the 
reorganisation  of  the  debenture  debt  and  share  capital  of  the 
company. 

Dublin  Inited  Tramways  Co..  Ltd.— The  aucoiints 

for  the  year  1914  show  that  the  amount  available  for  division  is 
£U.s,047.  A  dividend  at  the  rate  of  6  per  cent,  per  annum,  less 
income-tax,  is  to  be  paid  on  the  preference  shares  for  the  half-year 
to  December  31st,  and  a  fiual  dividend  at  the  rate  of  .1  per  cent, 
per  annum,  less  income-tax,  on  the  ordinary  shares  for  the  half- 
year,  £18,000  being  set  aside  towards  renewal  of  permanent  w'ay, 
and  £5,000  to  reserve  and  renewals  fund,  £11,366  to  be  carried 
forward. 

Vorivshire  Electric  Power   Co.— The  net  profit  for 

1914,  after  payment  of  mortgage  interest  was  £20,53.5,  as  com- 
pared with  £15,401  for  11113.  An  interim  dividend  at  the  rate  of 
2  per  cent,  per  annum  was  paid  in  July,  and  the  directors  do  not 
recommend  a  further  distribution,  as  they  wish  to  strengthen  the 
position  of  the  company. 

Central   Electric   Supply    Co..    Ltd.— The   directors 

recommend  a  dividend  of  5  per  cent,  on  the  ordinary  shares  for  the 
year  I'Jll,  £6  being  carried  forward. 


South  London  Electric  Supply  Corporation,  Ltd. — 

The  directors  recommend,  subject  to  final  audit,  a  dividend  on  the 
ordinary  shares  for  the  year  1914  at  the  rate  of  5  per  cent,  per 
annum,  carrying  forward  £2,897,  as  against  £728  in  1913. 

Smithfield  Markets    Electric    Supply    Co.,  Ltd.— 

The  directors  recommend  a  dividend  of  2  per  cent.  (2fl.  per  share) 
for  the  year  ended  December  last. 

Metropolitan  District  Railnay  Co. — Parliament  is  to 

be  asked  to  sanction  the  issue  of  £300,uo0  debenture  stock. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Stock  Exchange  business  has  dropped  into  a  jogtrot  in  most 
of  the  markets.  Investment  suliered  a  check  by  reason  of 
the  proposal  to  lower  the  minimum  prices  of  Consols  and  other 
gilt-edged  secuiities.  It  is  rightly  thought  that,  were  this  to 
come  about,  people  would  have  the  ieelmg  that  further  re- 
ductions might  be  made,  and  accordingly  investors  w-ould 
wait  before  putting  money  into  markets.  Another  factor  is 
the  advent  of  a  Kew  South  Wales  loan,  with  its  hint  that 
there  may  be  others  to  follow  before  long.  The  electrical 
markets  aje  quiet,  without  much  feature;  and  the  most  active 
department  in  the  Stock  Exchange,  as  might  well  be  supposed, 
is  that  devoted  to  armament  shares,  of  which  Vickers  and 
Armstrongs  are  the  two  favourites. 

The  Home  Railway  market  cheered  up  on  the  declaration  of 
an  unexpectedly  good  dividend  by  the  Lancashire  and  York- 
shire, 'the  effect  radiated  to  speculative  stocks,  but  stopped 
short  of  those  connected  with  the  Tube  lines.  Nor  have  the 
latter  been  influenced  by  the  important  extension  of  the  Baker- 
luo  which  is  shortly  to  establish  physical  connection  with 
the  London  and  North  Western.  In  ordinary  times,  this  would 
have  had  a  strengthening  effect;  but  in  days  of  war,  it  has 
gone  for  nothing. 

Underground  Electric  ordinary  touched  2  the  other  day, 
to  revert  later  to  the  previou's  price  of  IJ.  The  company's 
b  per  cent,  income  bonds  remain  steady  at  83,  and  a  fear 
which  was  current  some  weeks  ago  as  to  a  possible  scaling- 
down  of  the  interest  on  these  bonds  in  respect  of  the  past 
year,  has  been  succeeded  by  confidence  that  such  a  step  will 
not  be  necessary.  As  everyone  knows,  the  London  General 
Omnibus  Company  is  doing  splendidly,  the  Government  pay- 
ing well  for  the  many  vehicles  that  have  gone  abroad,  while 
those  at  home  are  filled  to  their  capacity  hour  after  hour. 
The  National  Steam  Car  dispute  with  its  men  aroused  the 
announcement  that  the  company  might  wind  up  business  and 
sell  its  omnibuses  to  ready  customers,  presmnably  in  the  pro- 
vinces; if  this  came  about,  the  people  principally  to  benefit 
would  be  those  who  share  in  the  profits  of  the  L.G.O.  Com- 
pany. 

The  first  of  the  electric  lighting  companies  to  declare  its 
dividend  is  the  St.  James'  and  Pall  Mall.  As  briefly  stated  here 
last  week,  the  dividend  for  the  full  year  is  made  up  to  10  per 
cent.,  comparing  with  1-i  per  cent,  for  1913.  The  present  rat« 
is  the  same  as  that  paid  continuously  between  1900  and  1912. 
In  the  period  layT-lOOl,  the  annual  dividends  were  14J  per 
cent.  The  price  is  unchanged  at  9,  which  compares  very 
favourably  with  the  average  since  1907  to  date.  The  highest 
"Jimmies"  reached  in  recent  years  was  19J,  in  1898,  and 
they  went  down  to  7  eleven  years  later. 

The  Smithfield  Markets  Electric  Supply  Co.  has  declared  a 
dividend  for  the  past  year  of  2  per  cent.,  carrying  forward 
il,;300.  This  compares  with  2J  per  C4?nt.  in  the  previous 
twelvemonth,  and  with  2  per  cent,  in  1912.  Melbourne  Elec- 
tric ordinary  stock  was  quoted  ox  rights  to-day  (Tue-sday). 

The  changes  on  the  week  are  insignificant,  save  for  a  re- 
covery of  2  points  in  St.  James'  and  Pall  Mall  debenture  stock. 
Westminster  preference  are  better  at  5,  though  the  ordinary 
shares  further  declined  J.  City  of  London  ordinary  shod  os. 
There  remains  a  demand  for  County  preference;  the  old  and 
new  sliares,  it  may  be  remarked,  are  now  on  all  fours.  It  is 
hoped  that  the  forthooming  reports  will  furnish  some  infornia- 
fion  on  the  question  of  coal  contracts.  The  rise  in  the  price 
<if  coal  is  causing  keen  interest  as  to  the  price  at  wliich  the 
companies  have  contracts  running,  and  still  more  .is  to  any 
likelihood  of  their  suffering  Irom  shortage,  as  well  as  high 
prices.  Parts  of  Ijondon  were  plunged  into  temporary  dark- 
ness on  the  Zeppelin  alarm  of.Monday  evening,  when,  by  the 
way,  several  thou.sands  of  special  constables  lost  their  dinners. 
1'he  L.C.C.  have  decided,  after  all.  that  their  Electricity 
Bill  shall  not  go  to  Parliament.  It  is  tempting  to  turn  roun<l 
and  say:  "What  did  we  t<'ll  you'.'"— temptation,  however, 
which  shall  be  .«t«'rnly  resisted,  inaiinueh  as  (now  that  the  de- 
cision is  arrived  at)  the  result  may  be  regarded  as  inevitable. 
Kemains  the  Ijondon  Electricitv  Supply  Bill  No.  2,  proinoU^d 
by  nine  out  of  the  thirteen  London  companies,  and  having 
ns  its  central  idea  an  authority,  which  was  the  pivot  of  the 
L.C.C.  Dill.  We  venture  to  predict  the  same  fate  for  this 
second  suggestion  as  that  which  has  just  befalleii  the  first. 

The  four  companies,  which  are  not  included  in  the  No.  2 
Bill,  control  an  area  many  times  greater  than  that  governed 
by  the  nine  undertakers;  and  it  cannot  be  seriously  supposed 
that  Parliament  will  .sanction  a  scheme  opposed  by  the  con- 
cerns serving  not  only  a  much  larger  field  than  the  rest,  but 
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also  embracing  -(vithin  that  field  great  industrial  centres  in 
London  to  which  the  supply  of  cheap  power  will  be  vital.  So 
once  more  we  are  "  as  we  were,"  and  the  shrewd  observer  will 
have  little  difficulty  in  forming  his  own  opinion  as  to  what 
is  likely  to  be  the  next,  and  the  successful,  development  in 
connection  with  the  pressing  question  of  London's  electric 
supply. 

Appended  is  our  usual  list  of  stocks  and  shares  in  the  elec- 
trical markets:  — 

HOUE  ELEOTRIdTY  CoUPAMSS. 

Mean  prioe.   Feb.  2,  1916.    Rise  or  fall 

July  27.  this  week. 

Brompton  OrdioBry 9i                 8J  — 

do.        7  peT  cent.  Prel,          ....        88                   8|  — 

Charing  Cross  Ordinary 5i                  4|  — 

do.       do.       do     4iPre( if                 4J  — 

do.        do    City  Pre! 43                  4  — 

do.    4  Deb 91*                 90  — 

Chelsea 4l                   4|  — 

do.    4iDeb 96|                 93  — 

City  of  London          16                   14^  —  i 

do.       do.    6  percent.  Pref 13*                12J  — 

do.        do.    5  Deb 116i               114  — 

do.       do.    4iDeb lOOi                98  — 

County  of  London 12                   II J  — 

do.       do.       6  pet  cent.  Pref.        . .      12                 11}  — 

do,        do.        1st  Deb 1024                 99  — 

do.        do.        2nd  Deb lOn^                 97  — 

Kensington  Ordinary           7i                   7^  — 

Loudon  Electric        1^               li  — 

do.       do.    6  per  cent.  Pref BA              6  — 

do.        do.    4  Deb 92j                 60  +   J 

Metropolitan S^                 SJ  — 

do.           4*  per  cent.  Pre! 4j^                   4  — 

do.           4S  Deb 97J                 91J  — 

do.           si  Deb 83                  80  — 

St.  James' and"  Pall  Mall 93                   9  — 

do.       do,       do,      7  per  cent.  Pref.       7                   6i  — 

do.       do.       do.      3J  Deb 814                82  +2 

South  London  . .        . .        . .        . .        . .       3Ai                8  — 

South  Metropolitan  Pref li                   1|  — 

Westminster  Ordinary        8|                   8}  — i 

do,           4JPre( ej                 6  +4 

HouE    Rails, 

Central  London,  Ord.  Assented  ....      83                 78  —  1 

Metropolitan 87i                 33  — 

do.            District          21}                 18}  — 

Underground  Electric  Ordinary            . .        24                 ij  — 

do.                          "A" 7/6                6/-  — 

do.           Income            88                83  — 

TELEdRAfHS  AND  TELEPHONES. 

Anglo- Am.  Tel.  P{ 106}            1064  +H 

do.                   Def 23                 222  +  i 

Chile  Telephone         7g                 71  — 

Constantinople  Tel 4|                 34  — 

Cuba  Sub.  Ord 8*                  S*  — 

do.            Ft 16*               164  — 

Eastern  Extension 13|              124  — 

do.                4  Deb 974              94  — 

Eastern  Tel.  Ord 1304             127  — 

do.              3i^P( 774              71  — 

do.               4  Deb 96*               93  —2 

Globe  Tel.  and  T  Ord 11}              10  — 

do.               Pf 12J               11 J  — 

Gt.  Northern  Tel 324               38  — 

Indo-European . .        69                 55  — 

Marc-rai lU                l,%  _^ 

New  York  Tel.  44 101                 97  — 

Oriental  Telephone  Ord 2A               2  — 

do.                   Pt 1„               lA  _ 

Tel.  Egypt  Deb 98                 974  — 

United  R.  Plate  Tel 63                 6  — 

do.                   Pt 6i                 6  — 

West  India  and  Pan.           U               IJ  _ 

Western  Telegraph isl              13  — 

do.              4  Deb 964              954  — 

FosBiaM  Teams,  &a, 

Anglo-Arg.  Trams,  First  Pf 42                 ii  — 

do,              2nd  P( 4}                 4  — 

do.               4  Deb 91                   85  — 

do.               4*  Deb 984                 94  — 

do.              6  Deb 96                 88  — 

Brazil  Tractions        66                 664  — 3 

Bombay  Electric  Pf 11^                10*  — 

do.              4J  Deb 96                 91  —3 

Mexico  Trams 70                 40  — 

do,              5  per  cent.  Bonds     . .      84                 60  — 

do.              6  per  cent.  Bonds     . .      76                 50  —6 

Adelaide  Sup.  6  per  cent.  Pf 5}                 54  — 

do.              e  Deb 104                101  — 

MAHUEACTVBINa   COMPANIES. 

Bntlsh  Westinghonse  Pref 12                 l}»  +  ,t, 

do.       4  Deb.                 744                70  — 

do.       6  p.  lien              103*                984  — 

Callenders        II J                 Hi,  „ 

do.        6  Pref 64                   4|  — 

do.        44  Deb.               984                 98  — 

Castner-Ke  liner         24                   8J  +  i 

Edison  &  Swan,  £3  pd ^             11/6  _6d. 

do.        do.        fully  paid          ....        1}                   8  _  1' 

do.       do.       4  Deb.              ....      69                 60  — 

do.        do.        2  Deb.               ....       634                 60  — 

Blectric  Construction         j|                13,6  +2/- 

do         do.        Pf.  J  1  

Gen.  Elec.  Pf lOj                 10  _ 

Hsnleys 16                 134  _ 

do.       44  Pref 5                    6  — 

do.       44  Deb 1004                97  _ 

India-Rubber 9  gi  

Telegraph  Con .384                S64  -^  J 

The  Telegraph  market's  principal  move  is  an  advance  in 
both  classes  of  Anglo-American  stocks.  The  excellent  vield 
afforded  by  these  has  attracted  investment  attention,  and"  the 
preferred  is  now  within  li  of  the  mean  price  at  the  end  of 
July,  whde  the  deferred  is  only  i  from  its  July  figure  Mar- 
coms  eased  off  to  1  9-16ths.  New  York  Telephone  bonds  have 
come  in  for  a  good  deal  of  attention,  but  there  is  no  change  in 
the  pnce.  .Americans  are  hard  at  10s.;  Canadians  stick  at 
v'l.  Telegraph    Constructions    at    36i    are    the    fraction 

Digner.    Llectnc  Constructions  are  good,  a  florin  rise  taking 


the  price  to  13s.  6d. ;  and  British  Westinghouse  preference  re- 
gained their  small  loss  of  the  previous  week.  On  the  other 
hand,  Edison  and  Swan  of  both  kinds  are  easier. 

No  improvement  has  occurred  in  the  Mexican  group,  and 
last  week's  falls  in  Mexico  Trams  have  been  followed  up  by 
another  drop  of  5  points  in  the  6  per  cent,  bonds.  Brazil 
Tractions  weakened  to  oGJ,  a  decline  of  2,  and  the  Anglo- 
Argentine  quintet  remains  dull. 

Armament  shares  do  little  more  than  hold  their  ground, 
but  they  continue  to  attract  much  attention  all  over  the  coun- 
try. The  optimist's  view  is  that,  whether  the  war  is  a  long 
one  or  not,  Germany  must  be  crushed,  which  will  mean 
colossal  profits  for  the  armament  companies  for  a  long  time 
to  come.  Some  of  them  are  working  twenty-four  hours  a  day, 
and  work  is  being  refused  in  certain  cases,  because  of  the 
impossibility  of  accepting  further  orders  at  present.  Arm- 
strongs and  Vickers  at  their  present  prices  yield  about  6i  per 
cent,  on  the  money.  The  rubber  market  is  steady,  the  price 
of  the  produce  keeping  about  2s.  2d.  per  lb. 


MARKET     QUOTATIONS. 


Owing  to  the  war,  the  prices  given  below  are,  of  conrae,  mira 
or  less  nominal. 


Wednesday. 

February  3rd, 

CHEMICALS,  *0. 

Latest 

Price, 

Fortnlghl'g 
Ino,  or  Deo. 

a  Aold,  Uydrooblorlo          .. 

per  owl, 

4/6 

a     „     Nitrio 

„ 

19/- 

J     „     Oxalic            

pec  lb. 

8d. 

a     „      Bnlpburio 

per  owt. 

6/- 

a  Ammoniac  Sal        

, 

£49 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

i'49 

«  Bleaching  powder 

£8  10 

a  Bisulphide  of  Carbon 

a  Borax 

£18  10 

a  Copper  Sulphate 

H 

£26 

a  Lead,  Nitrate         

£35 

a      „     White  Sugar 

■      „      Peroxide 

^ 

e  Methylated  Spirit 

per  gal. 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

6d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        H       Chlorate 

per  lb. 

1/4 

a        „       Perohlorate 

^ 

1/- 

a  Potassium,  Cyanide  (98/100  %) .. 

„ 

Nom, 

(for  mining  purposes  only) 

a  Shellac         

per  cwt, 

65/- 

a  Sulphate  of  Magnesia 

per  ton 

£6  10 

a  Sulphur,  Sublimed  Plowera 

£11  10 

a        „        Recovered 

£3 

a        „         Lump 

£8  10 

a  Soda,  Caustic  (white  10/73  %)  .. 

£10  2  6 

a      „     Chlorate        

per  lb. 

8Jd. 

a      „     Crystals         

per  ton 

46/- 

a  Bodlom  Biobromale,  casks        • . 

per  lb. 

8id, 

IW1ETAL8,  *o. 

b  Alamlnlam  Ingots,  in  ton  lots  , . 

per  ton 

£86 

.. 

b           .           Wire,  in   ton   lots  1 
(1  to  14S.W.G.)/ 

£113 

H 

b          „          Sheet,  in  ton  lota   .. 

^ 

£113 

. . 

p  Babbitt's  metal  ingots     ,. 

„ 

£50  to  £231 

c  Brass  (rolled  metal  2"  to  13'  basis) 

per  lb. 

8|d, 

e      „     Tube  (brazed) 

^ 

lOd, 

c      „         „     (solid  drawn) 

93d, 

id.  ino. 

c      „     Wire,  basis 

9d, 

e  Copper  Tubes  (brazed)     .. 

ll}d. 

id.  inc. 

c       H           „      (solid  drawn) 

11}1. 

|d.  inc. 

g       a      Bars  (best  selected) 

per  Ion 

£b4 

£4  inc. 

(       K      Sheet          

£84 

£4  inc. 

g       K      Bod 

£84 

£4  inc. 

a      H      (Electrolytic)  Bars 

^ 

£68  16 

£7  6  ino. 

d       H                ..           Sheets     .. 

^ 

£86  15 

£7  6  ino. 

d       ,                 .           Rods 

^ 

£74  16 

£7  6  inc. 

d       „                 H           H,0,  Wire 

per  lb. 

9,1,d, 

id.  ino. 

/Ebonite  Rod           

8/- 

/       „        Sheet        

2/6 

,, 

n  German  Silver  Wire 

^ 

1  8 

A  Guttapercha,  flne 

6/10 

b  India-rubber,  Para  fine  . . 

„ 

2/6 

Id.  dec. 

/  Iron  Pig  (Cleveland  warrants)  .. 

per  Ion 

66/6 

3/-  inc. 

1     „    Wire,  galv.  No.  8,  P,0.  qual. 

^ 

£16 

f  Lead,  English  Pig 

^ 

£19  6 

m  Manganln  Wire  No,  38  .. 

per  lb. 

g  Mercury         

per  bol. 

Nom. 

e  BrIiOB  (in  original  cases)  small  . . 

per  lb. 

it.  to  3/6 

e     H               H            H      medium 

31-  to  6/- 

e     H               H           ..      '"go   .. 

6/6  tu  10/6  ,i  Dp. 

0  Nickel,  sheet,  wire,  &a 

Nom. 

p  Phosphor  Bronee,  plain  castings 

I/l  to  IIS* 

«         H           H    r  jlled  bars  Si  rods 

1/14  to  1/3 

p         „            H  rolled  strip  &  sheet 
0  Platinum 

ll'ii  to  1/64 

per  01, 

186«- 

dSilioium  Bronie  Wire 

per  lb. 

10}d. 

r  Steel,  Magnet,  In  bars 

per  Ion 

£70 

»  Tin,  Block  (English) 

„ 

£173  to  £176 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb, 

2/1 

Id.  ino. 

p  White  Anti-friction  Metals 

per  Ion 

£44  to  £194 

k  Zino,  8b'l  (VleUle  Montague  bnd.) 

M 

Nom. 

Quotations  supplied  by- 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co, 

e  F.  Wiggins  &  Sons. 

/  India-Rubber,  Gutta-Peroba  and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare, 
b  Edward  Till  &  Co. 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  *  Co.,  Ltd, 

jj  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  Co,,  Ltd, 

P 

r  W,  F,  Dennis  &  Co, 
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METAL    MARKET. 


A    NEW    NITROGEN    ELECTRIC    FURNACE. 


Flnctnations  in  Jannary. 


Jan. 
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.i  Swiss  Financial  Eutcipiise  in  Sontli  .Iniciica.— 

The  Columbus  Company  tor  Electrical  UndfrtakingH,  which  belorgs 
to  the  Bro  vnB  iveri  Kfoup,  was  furmeii  in  1913  for  the  purpote 
of  acquirintj  the  maj  irity  of  the  shares  in  thw  Compinia  I^slo- 
Argentina  de  Electricid,id,  of  Buenos  Ayrep,  although  its  Bcopo 
ha9  been  extended  in  the  meantime  to  finarcial  trnnsaotions  in 
connection  with  other  electrical  enterprises  in  Aigentina.  Accord- 
ing to  thi^  report  for  i;H3-M,tho  cnmpa'iy  now  hoWs  over  three- 
fourths  of  the  capital  of  the  Compnnia  lalo-Artrentina,  and 
intends  to  advince  to  the  latter  thu  funds  required  for  the  exten- 
sion of  its  supply  woik<,  for  whi(Jh  a  concession  hns  been  obtainfd 
until  lliiiS.  The  cnmpany,  whijh  ha"  alro  become  interested  in  the 
supply  companies  in  the  towns  of  Dolores  and  Corrientfs  and  in 
two  companies  in  Ih-  city  of  Pergamino,  earnid  net  profits  of 
£5,900  in  1913- U,  which  sum  has  been  pattly  placed  to  reserve  and 
partly  carried  forward. 


At  a  meeting  of  the  Society  of  Chemical  lodustry,  held  on 
January  4th  at  the  Northampton  Institute,  London,  E.C., 
Mr.  E.  Kilburn  Scott  described  and  demonstrated  a  new 
furnace  which  he  has  devised  for  the  production  of  nitrates 
from  the  air.  The  furnace  is  at  present  in  the  experimental 
stage,  but  it  is  S3  inherently  simple  in  design,  sound  in 
principle,  and  promising  as  a  result  of  the  tests  so  far  made, 
that  there  is  every  reason  to  believe  it  will  yield  results 
superior  to  those  attained  in  any  of  the  existing  types  of 
furnace. 

Inlroduciioii. — The  development  in  England  of  a  purely 
English  process  for  manufacturing  nitric  scid  and  other 
nitrates  is  a  matter  of  national,  as  well  as  purely  industrial, 
importance,  for  these  materials  form  the  basis  of  explosives, 
to  say  nothing  of  their  use  in  agriculture  and  the  aniline  dye 
industry,  and  it  is,  therefore,  in  a  high  degree  undesirable 
that  we  should  be  dependent  entirely  upon  foreign  sources 
for  materials  of  so  important  a  character.  It  may  be  objected 
that  cheap  water  power,  such  as  exists  in  profusion  in  Norway, 
is  indispensable  for  the  profitable  development  of  electric 
furnace  processes  of  this  character.  This,  however,  is 
largely  a  delusion,  for  in  more  than  one  district  of  England 
steam  power  can  be  obtained  for  constant  loads  practically 
as  cheap  as  water  power  in  Norway  (the  cost  of  which  will 
always  tend  to  rise  on  account  of  increasing  rents),  and  the 
advaatage  to  England  is  altogether  secured  when  one  con- 
siders the  cost  of  the  double  freights  of  ammonia  to  Norway, 
and  ammonium  nitrate  or  nitric  acid  back  again  to  this 
country.  That  the  fixation  of  atmospheric  nitrogen  will  be 
sooner  or  later  undertaken  in  England  is  a  certainty  ;  the 
question  we  have  to  consider  at  the  moment  is,  can  the  Kilburn 
Scott  furnace  fulfil  the  uece&sary  conditions  of  low  prime 
cost,  small  depreciation,  simplicity  in  control,  and  efficiency 
in  working,  which  alone  will  enable  it  to  compete  success- 
fully with  the  types  now  in  use  in  Norway  and  elsewhere  on 
the  Continent  ?  From  the  data  we  have  at  present  at  our 
disposal,  it  would  appear  that  one  is  justified  in  giving  an 
affirmative  answer  to  this  question. 

Bef>re  oue  can  appreciate  the  advantages  claimed  by 
Mr.  Kilburn  Scott  for  his  furnace,  it  will  be  necessary  to 
consider  briefly  the  salient  features  of  the  three  furnaces 
at  present  in  use  industrially — the  BirkelaiHl-E\de,  the 
Schouherr-Hessberger,  and  the  Pauling. 

Coin/hiruon  of  ICxialing  Types. — All  nicrcgcn  fixatioa 
furnaces  have  electrodes  of  metal  between  which  alternating 
current  arcs  are  formed.  These  arcs  are  "  blown "  into 
flames  by  a  magnetic  field,  as  in  the  Birkeland-Eyde, 
or  by  an  air  blast,  as  in  all  the  other  types,  including  the 
Kilburn  Scott.  Into  the  arcs  or  flames  the  air  under  treat- 
ment is  passed,  and  under  the  great  beat  evolved,  and 
perhaps,  too,  inluced  by  the  electronic  condition  of  the 
region  of  the  di-charge,  some  of  the  nitrogen  and  oxygen 
of  the  air  combine  to  form  nil  re  oxide,  which  must  be 
removed  to  a  cooler  zone  as  quickly  as  possible  to  prevent 
its  dissocation  back  into  its  constituent  elements.  It  will 
be  unnecessary  to  describe  hue  in  any  detail  the  existing 
types  of  furnaces,  as  descriptions  of  them  have  freijucntly 
been  published,  and  are  readily  available.  It  will  f-utlice  to 
state  the  ideal  conditions  which  should  govern  the  design 
of  a -nitrogen  furnace,  and  indicate  in  whut  manner  the 
several  types  fall  short  of  the  ideal. 

Thesf  conditions  are  :  — 

1.  Highest  possible  temperature  of  flame  (over  3,000°  C.) 
— the  higher  the  temperature,  the  greater  the  yield  of  nitric 
oxide. 

2.  To  ensure  a  maximum  supply  of  air  to  the  tlamc  and 
a  minimum  expenditure  of  energy  in  raising  it  to  the  neces- 
sary temperature. 

a.  To  dniw  off  and  cool  the  fixed  gas  quickly. 

1.  To  minimise  adjustments  and  renewals  of  the  eltc- 
trodes. 

5.  To  ensure  automatic  regulation  of  current  and  con- 
tinuity of  working." 

In  the  Birkelnnd-E^de  fun  ace  (fiu'.  1)  the  arcs,  which 
alternate  at  .'^lO  cjcl'S  a  second,  bum  between  the  rounded 
ends  of  two  U-shaped  cop]>er  electrodes,  through  which 
water  passes.     A  powerful  electromagnet  products  a  direct 
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strong  magnetic  field  at  right  angles  to  the  electrodes. 
Consequently,  when  the  alternating  current  fl  )ws  the  arcs 
are  deflected  outwards  into  the  disc-like  chamber  in  which 
they  burn.  As  a  result,  a  circular  th^et  of  flime  is  pro- 
duced. The  way  in  which  the  air  is  brought  into  this  flame 
will  be  clear  from  the  figure  without  further  explanation. 


of  A//ernafor . 


ZiV. 


[y-  -:^i 


eaH/lir(Mltt, 


Airhlef 


Fig    I. —  BirkelandEyde 

SlKGLE-PHASE  FuRNACE 


Fig.   2 — SCHOSHEBB- 

Hessbebgee  Furnace 


The  criticisms  which  Mr.  Kilburn  Scott  makes  against 
this  furnace  are  :  — 

1.  The  amount  of  energy  required  to  energise  the  electro- 
magnets (stated  to  be  Id  per  cent,  of  the  total  consumption). 


3.  If  three-phase  ciri-ent  is  available  it  is  not  possible  to 
utilise  all  the  three  phases  in  a  single  furnace.  This  point 
will  be  dealt  wiih  more  fully  presently. 

It  may  be  mentioned  that  at  Xotodlen,  in  Norway,  there 
are  installed  32  Birkeland-Eyde  furcaces  of  600  to  1,000 
KW".  each,  and  at  Saaheim  there  are  eight  each  of  3,500  Kw. 
capacity. 

In  the  Schoaherr-Hetsberger  furnace  (fig.  2)  a  whirling 
draught  of  air  maintains  a  standirg  arc  flame  inside  the 
innermost  of  four  vertical  concentric  annular  steel  tubes, 
the  diameters  of  which  range  from  3  ft.  to  6  in.  The  inter- 
mediate tubes  allow  the  incoming  air  to  be  preheated,  as 
will  be  evident  from  a  glance  at  the  diagram.  The  amcuct 
of  preheat  is  seated  to  be  under  500°  C.  As  compared  with 
the  Birkeland-Eyde,  this  furnace  ha?  the  advantage  of  using 
only  one  kind  of  electric  current,  and  the  energy  required 
for  a  given  output  of  gas  i-^,  therefore,  less.  On  the  other 
hand,  the  great  hei2ht  of  the  furnac  s  (varying  from  15  to 
30  ft.  at  the  different  installations)  ciuses  considerable 
difficulty  in  maiataining  the  long  arcs,  and  this,  together 
with  the  long  and  devious  air-path,  presents  so  many 
mechanical  and  electrical  difficulties,  that  large  units  can- 
not be  built,  a  drawback,  boih  from  the  point  of  view  of 
yield  and  capital  expenditure.  Further,  it  would  hardly  be 
possible  to  run  three  distinct  three  phase  arcs  in  one  tube 
without  their  collapsing  together.  At  Christiansand  the 
Bidische  Anilin  und  Soda  Fabrik  have  erected  12  furnaces, 
each  of  450  kw.,  and  at  Siaheim  there  are  96,  each  of 
1,000  KW.  The  largest  Birkeland-Eyde  units,  be  it  noted, 
are  of  3,500  kw. 

The  Pauling  furnace  is  of  the  familiar  horn  lightning 
arrester  type.  Two  electrodes  diverge,  leaving  a  fan-shaped 
space  between  them  iu  which  the  arc  plays.  An  air-blast 
causes  the  whole  space  to  be  filled  with  a  sheet  of  flime. 
la  the  ordinary  way  the  aic  between  such  electrodes  would 
travel  upwards  by  the  repulsion  of  the  magnetic  field,  and 
finally  snap  out  and  break  the  circuit.  So,  for  the  flame 
to  be  continuous,  the  distance  between  the  electrodes  must 
be  such  that  the  normal  voUage  will  allow  a  spark  to  jump 
across  them  and  re-establish  the  arc  at  every  half-cycle  of 
the  alternating  current.  The  electrodes  themselves  being 
set  several  inches  apart  to  allow  the  air  supply  to  pass 
through,  the  sparking  distance  is  diminished  by  fixing  to  the 
tips  of  the  electrodes  thiu  copper  starting  knives,  which,  of 
cour  e,  burn  away,  and  are  therefore  gradually  fed  forward  to 
preserve  the  arc.  It  will  be  gathered  that  the  furnace  is 
exceedingly  simple  compared  with  the  two  previous  types, 
but  the  adjustable  electrodes  are  a  source  of  weakness      Mr. 


Nitric  Acid 


Fig.  3. — LiY-our  of  KilbubnScott  Espebimental  Plakt. 


2.  The  impossibility  of  preheating  the  air  before  it  passes        Scott  is  of  opinion,  and  the  same  view  is  expressed  in  a  Report 
into  the  flame.  published  by  the  Department  of  Commerce  and  Labour  of 
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the  United  States,  thit  of  the  three  furnaces  at  present  in 
uje,  the  Pauling  is  certainly  liiiely  to  prove  the  most 
successful.  All  the  furnaces,  however,  share  the  defect 
that  they  are  unable  to  op3rate  with  three-pha-e  current  in 
one  furnace,  and  it  is  this  defect  which  Mr.  Kilburn  Scott 
set  himself  to  remedy. 

Three- Phase   Working. — The    advantage   of    three-phase 
working  is  twofold.     In  the  first  place,  the  general  use  of 


^    \fdi  Outler 


8oj/er 


Fig.  4. — Sectional  Elevation  ;  Kilburn-Scott  Thbee-phase 
Furnace. 

three-phase  systems  readers  it  almost  a  necessity  in  the  case 
of  a  furnacj  that  is  going  to  purchase  from  an  existing 
centre  its  supply  of  electrical  energy.  Perhaps  an  even 
greater  advantage  than  this  is  the  higher  temperatuie   that 


was  predicted,  not  unnaturally,  that  a  thrce-pha-e 
furnace  would  not  balance  well,  would  consume  its 
electrodes  unequally,  and  so  forth.  Experiment  has  con- 
vinced Mr.  Kilburn  Scott  that  none  of  these  faults  appear 
in  practice,  and  certainly  the  little  three-phase  espsrimenta 
furnace  which  can  be  seen  working  at  the  Northampton 
Institute  operates  as  evruly  and  as  steadily  as  can  be  desired. 
The  Kithurii  Srott  Ftmince.—A.  sectiocal  elevation  of  the 
small  experimental  furnaci  appears  black  in  the  centre  of 
fig.  3.  In  general  principle  the  furnace  follows  the  Pauling 
type,  except  that  there  are  three  electrodes  instead  of  two, 
and  the  starting  device  is  simpltr  than  the  auxiliary 
electrodes  of  the  Pauling  furnace.     In  the  small  furnace. 


C*J//   ra^^rcAtrr  - 


P/itn     o/  S/ecfrodes 


Fig.  5. — Plan  or  Kilbubm-Scott  Thbee-phase  Fubnacb. 

which  was  shown  working  at  the  meeting,  the  electrodes 
made  of  i-in.  steel  rod  bent  as  shown  in  fig.  3,  pass  through 
holes  drilled  in  a  fireclay  crucible  which  forms  the  furnace- 
chamber,  and  through  the  bottom  of  which  the  air  under 
treatment  is  blown,  after  being  preheated  in  a  small  electric 
tube  furnace.  Three-phase  current  at  l',(iOO  watts,  I'o  periods, 
is  applied  to  these  electrodes,  in  teries  with  each  of  which  is 
a  set  of  choking  coils — necessary  for  steady  working. 
AVhen  the  current  is  flowing,  and  the  air  is  blown 
through,  the  whole  crucible  is  filled  with  a  mass  of  roaring 
blue  flame.  The  starting  device  will  be  described  imme- 
diately. 


VV  _       Rjfuin     jlr    ^;p« 

Fig.  6. — Nitric  Acid  Plant  wobkino  reoenebatively  with  Kiluuus-Scott  Furnace  and  with  O.xyoknatkd  Aib 

ON  Closed  Cycle. 


Mr.  Kilburn  Scott  has  shown  to  be  obtainable  in  a  triple 
flime  compounded  of  three  separate  alternating  current  arcs. 
This,  as  already  stated,  may  mean  a  considerable  increase  in 
the  yield  of  tixcd  gas  per  unit  of  electrical  energy  absorbed, 
and,  provided  only  the  thing  is  feasible  and  prac- 
tical, this  advantage  should  secure  for  a  three-phase 
furnace   an    undoubted    superiority    over    its    rivals.       It 


Figs.  I  and  .'>  illustrate  the  furnace  as  it  would  be  con- 
structed in  practice.  The  electrodes  here  consist  of  steel 
tube  divided  longitudinally  into  two  pans  so  that  the  cool- 
ing water  travels  up  one  side  and  down  the  other.  A 
renewable  tube  of  cast  steel  encases  the  ilecirodcs  ;  these,  ae 
they  burn  away,  can  easily  be  turned  roand,  and  finally- 
renewed. 
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In  the  Pauling  furnace  new  sections  of  tube  have  to 
be  fitted  in,  a  much  more  lengthy  and  troublesome  pro- 
cedure. The  way  in  which  the  electrodes  are  fixed  and  in- 
sulated is  sufficiently' well  indicated  in  fig.  4.  The  arcs  are 
started  by  a  high-voltage  high-frequency  spark  which  is 
emitted  from  the  pilot  sparking  conductor  (to  earth  through 
the  electrodes),  shown  in  close  proximity  to  the  bottom  of 
the  right  electrode  in  fig.  4.  These  high-tension  sparks 
coiitinuously  break  down  the  air  dielectric,  and  so  maintain 
the  three-phase  main  current.  It  is  interesting  to  note 
that  the  two  electrical  circuits  do  not  in  any  way  interfere 
wich  one  another.  The  necessity  for  the  pilot  spark  enables 
the  main  current  to  be  entirely  put  on  or  cut  off  by  means 
of  an  ordinary  tumbler  switch  which  controls  the  primary 
sparking  current.  The  ingenious  method  of  maintaining 
the  ma  n  arcs  here  described  is  a  characteristic  feature  of 
Mr.  Kilbnrn  Sjott's  furnace,  and  unless  any  unforeseen 
diffi:;ulty  should  prevent  its  working  on  a  large  scale,  it 
should  prove  a  greatly  superior  method  to  the  auxiliary 
copper  electrodes  used  in  the  Pauling  furnace.  As  the  pilot 
conductor  passes  through  a  porcelain  insulator  into  the  fur- 
nace below  the  electrodes,  where  it  is  comparatively  cool, 
there  seems  no  reason  to  anticipate  any  special  difficulties. 

Another  striking,  and,  indeed,  a  very  bold  feature  of  this 
furnace  is  the  multitubular  boiler  placed  immediately  above 
the  flames,  as  shown  in  figs.  3  and  4.  The  boiler, "in  fact, 
actually  forms  the  roof  of  the  furnace.  The  purpose  of  the 
bo.ler  is,  of  course,  to  cool  the  gases  as  soon  as  possible  and 
as  quickly  a?  possible  after  they  leave  the  zone  of  reaction. 
Experience  with  the  experimental  furnace  convinces  Mr. 
Kilburn  Scott  that  no  difliculties  wil!  arise  with  the  boiler 
in  an  industrial  furnace.  The  nitric  gases  that  play  upon 
it  will  not  yet  b3  in  the  peroxide  state,  and  one  gathers 
that  nitric  oxide,  even  at  a  high  temperature,  will  not  attack 
iron.  It  will  be  necessary,  or  at  least  desirable,  to  employ 
in  the  boiler  pure  feed-water,  and  this,  combined  with  the 
rapid  circulation  brought  about  by  the  very  high  tempera- 
ture, is  likely  to  minimise  the  formation  of  scale. 

The  steam  raised  in  the  boiler  is  to  be  used  to  generate 
elecirical  energy,  as  shown  in  fig.  6,  so  that  the  combina- 
tion will  be  regenerative.  Naturally,  not  the  whole  of  the 
electrical  energy  required  can  be  raised  in  this  way  I  (The 
diagram  is  someirhat  misleading  in  this  respect.)  As  a 
matter  of  fact,  the  regenerative  value  of  the  steam  so  raised 
is  likely  to  be  some  15  per  cent. 

In  fig.  6  are  also  indicated  other  regenerative  features  of 
the  process  ;  namely,  the  oxygenation  of  the  air  supply  to 
the  furnace,  the  cyclical  working  of  the  process,  as  far  as 
the  air  sapply  is  concerned,  so  as  not  to  waste  oxygen,  and  the 
way  in  ivhich  the  preheating  of  the  air  entering  the  furnace  is 
effected.  With  regard  to  the  oxygenation  of  the  air,  this 
would  best  be  brought  about  by  linking  up  the  nitric  acid 
works  with  processes  in  which  oxygen  is  a  by-product,  such 
as  the  manufacture  of  hydrogen  for  air-craft  or  for  the 
hydrogenation  of  oils,  or  the  manufacture  of  calcium 
cyanamide.  These,  hos-ever,  are  chemical  aspects  of  the 
process,  and,  moreo\er,  they  are  not  peculiar  to  any 
particular  type  of  furnace,  so  they  need  not  be  enlarged 
upon  here.  The  samj  remarks  apply  to  the  working  up"  of 
the  nitric  oxide  into  marketable  products.  In  fig.  5  a 
series  of  towers  are  shown  indicating  the  general  form  of 
the  plant  if  it  is  desired  to  make  nitric  acid,  the  most  useful 
and  valuable  of  the  nitrogen  products.  From  this 
ammomium  nitrate  is  easily  made  by  direct  contact 
with  ammonia.  At  present  it  appears  that  ammonia  is 
actually  shipped  to  Norway  for  tbis  purpose,  and  the 
ammonium  nitrate  brought  back  again  here  for  the 
explosive  manufacturer  or  the  farmer.  This  strange  state 
of  affairs  is  a  cogent  argument  for  the  establishment  of 
nitric  acid  manufacture  in  this  country  on  a  scale  com- 
mensurate with  our  needs.  There  is  no  valid  reason  on  the 
electrical  side,  even  if  the  prime  source  be  not  water  power 
(it  probably  could  be),  why  the  electrical  process  should  not 
work  as  successfully  here  as  ic  does  in  Norway  or  elsewhere 
on  the  Continent,  and  if  Mr.  Kilburn  Scott's  claims  for  the 
increased  yield  of  his  three-pha?e  furnace  are  realised  on  a 
large  scale,  and  on  the  face  of  it  there  seems  no  reason 
why  they  should  not  be,  his  process  will  help  greatly  the 
development  of  a  home  industry  of  quite  national  im- 
portance. 


THE  TELEPHONE  IN  SURGERY. 


A  GOOD  deal  of  interest  has  lately  been  aroused  in  mtdical 
circles  by  a  new  development  in  the  application  of  the  tele- 
phone to  surgery.  It  is  more  than  30  years  since  Graham 
Bell  suggested,  apropos  of  the  attempts  which  had  been 
made  to  locate  the  bullet  in  the  body  of  President  Garfield 
by  means  of  the  induction  balance,  that  a  simpler  methcd 
would  have  been — he  was  speaking  some  months  after  the 
death  of  the  President — to  use  a  telephone,  attaching  to  one 
terminal  a  fine  needle,  and  to  the  other  a  plate  of  metal  of 
the  same  nature.  The  plate  would  then  be  placed  on  the 
limb  to  be  examined,  and  the  needle  thrust  in  where  the 
bullet  was  believed  to  be.  On  its  making  contact  a  gal- 
vanic battery  would  be  formed  within  the  body,  which 
would  cause  a  click  to  be  heard  in  the  telephone,  and 
would  guide  the  surgeon  to  the  position  of  the  foreign 
body. 

This  device  was  employed  by  Dr.  (now  Sir)  James  Mac- 
kenzie Davidson  in  Aberdeen  to  locate  a  bullet  in  the  head 
of  a  patient,  and  was  afterwards  used  in  a  limited  way 
during  the  South  African  war.  Until  recently,  however, 
the  condition  laid  down  by  Graham  Bell,  namely,  that  the 
instruments  used  for  exploration  must  be  of  the  same  metal 
as  the  plate  placed  on  the  patient's  skin,  was  thought  to  be 
essential  to  the  success  of  the  method. 

In  a  communication  made  to  the  Medical  Society 
of  London  on  January  25th,  Sir  James  Mackenzie 
Davidson  stated  that  he  had  now  discovered  that  this 
was  not  at  all  the  case,  and  that  the  telephone  attachment 
could  be  used  with  any  metallic  instrument  at  the 
surgeon's  command.  Finding  that  the  dissimilarity  of 
the  metals  did  not  impair  the  value  of  the  result,  he  tried 
several  pairs  in  order  to  discover  which  would  give  the  most 
distinctive  sound.  The  embedded  metals  for  which  the 
surgeon  had  usually  to  search  were  lead,  nickel,  copper,  iron, 
and  some  of  the  iron  alloys  used  in  shell  manufacture,  while 
the  surgeon's  instruments  were  usually  steel,  silver,  or 
nickel-plated.  With  any  of  these  instruments  attached  to 
one  terminal  of  the  telephone,  he  found  that  on  contact  with 
any  of  the  above-mentioned  metals,  the  loudest  sound  was 
elicited  when  a  plate  of  carbon,  such  as  was  used  in  an 
ordinary  bichromate  cell,  was  attached  to  the  other  terminal. 
The  currents  generated  were,  naturally,  small  and  of  low 
pressure,  and  it  was  necessary  to  reduce  the  resistance  of  the 
body  by  using  as  large  a  plate  of  carbon  as  possible,  and  to 
increase  the  conductivity  of  the  skin  by  moistening  it  with 
salt  solution.  He  found  that  a  cheap  telephone  of  60  ohms 
resistance,  costing  only  a  few  shillings,  detected  these 
small  currents  better  and  gave  a  louder  sound  than  the  mor? 
expensive  high-resistance  telephones  used  in  wireless  tele- 
graphy. 

Sir  James  demonstrated  his  method  of  procedure,  which 
consisted  in  the  use  of  a  telephone  with  double  receivers  for 
attachment  to  the  surgeon's  head,  one  terminal  of  the  tele- 
phone being  brought  to  the  carbon  plate,  and  the  other  to  a 
disinfected  silver  wire  which  was  bound  round  or  clipped  on 
to  the  knife,  probe,  needle,  forceps,  or  whatever  instrument  the 
surgeon  might  wish  to  use.  The  ins:.rument,  on  first  con- 
tact with  a  bullet,  gave  rise  to  an  unmistakable  click  on  the 
telephone,  and,  when  a  rubbing  contact  was  made,  to  a  dis- 
tinct microphonic  rattle,  and  under  this  guidance  the 
embedded  metal  could  be  extracted. 

The  lecturer  added  that  he  had  found  no  special  advantage 
result  from  the  introduction  of  a  battery  into  the  circuit. 
One  midification  which  might  be  employed,  in  the  case  of 
a  surgeon  whose  hearing  was  not  acute,  was  to  pass  the  cur- 
rent, not  through  the  telephone,  but  through  a  suitably 
wound  galvanometer,  when  the  movement  of  the  galvano- 
meter needle  would  iudicite  contact  with  the  metal,  or  the 
arrangement  could  work  as  a  relay,  and  a  bell  could  be 
made  to  ring  every  time  the  bullet  was  touched  by  the 
surgeon's  implement. 

Sir  James,  whose  demonstration  obviously  impressed 
his  fellow  surgeons,  prophesied  that  a  time  would  come 
when  no  surgeon  would  attempt  to  remove  a  deeply 
embedded  metallic  body  without  having  this  telephone 
attachment  at  hand. 
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THE    SHAPE    OF    THE     PRESSURE    WAVE 
IN    ELECTRICAL    MACHINERY. 


Part  I,  by  S.  P.  SMITH,  D.Sc,  A.M.I.E.E.,  and  R.  S.  H. 
BOULmNG,  B,S;.     Part  II,  by  S.  P.  SMITH,  D.Sc. 

iAbstrad  of  ^mper  read  before  the  INSTITUTION    OF  ELECTRICAL 
Engineers,  Jannarii  Mtli,  1915.) 

In  Part  I  the  eleotromotive  force  induced  in  windings  is  deter- 
mined analytically,  and  the  effect  of  flux-swinginpr  is  investigated. 
The  importance  of  the  windinsr  factor  is  emphasised.  Experimental 
confirmation  is  g^iven  wherever  possible.  (No  attention  must  be 
paid  to  the  relative  magnitudes  and  phase  displacements  of  the 
oscillograms  here  reproduced.) 

In  Part  II  an  attempt  is  made  to  amplify  and  illustrate  the 
analytical  resuUs  obtained  in  Part  I,  by  means  of  the  vector 
diagram  and  by  example?.  Also  the  advantages  of  using  the 
vector  diagram  of  the  fundamental  for  studying  the  circuits  in  a 
double- layer  commutator  winding  are  »hown,  and  simple  rules  for 
obtaining  the  p  isitions  of  the  various  phase  tappings  and  con- 
nections are  given. 

One  of  the  greatest  advances  that  have  been  made  in  the  develop- 
ment of  electromagnetic  machinery  during  the  present  century  is 
the  approach  in  the  shape  of  the  pressure  wave  to  the  ideal  sine 
curve.  Several  reasons  have  combined  to  bring  about  this  result. 
Thus  the  wide  extension  of  the  three-phase  system  with  star-con- 
nected generators  has  removed  from  the  interlinked  or  line  pressure 
the  third  harmonic,  which  is  sometimes  considerable  in  the  phase 


Fig.  1. — 0-CILL0C4RAMS  Showing  Spacing  Ripple  in  Phase 
AND  Tekminal  Pressures  of  ThreePhasb  Salient-Polb 
Alternator,  Having  Six  Semi  Closed  Slots  per  Pole. 

pressure.  Again,  the  adoption  of  the  non-salient-pole  construction 
for  the  rotors  of  turba-alternators  has  made  it  pissible  to  obtain  a 
flux  distribution  which  remains  nearly  sinusoidal  under  all  condi- 
tions of  load.  Finally,  the  designer  has  also  learnt  what  refine- 
ments are  necessary  in  order  that  the  pressure  curve  mty  be  free 
from  ripples. 

Although  there  are  cases  where  the  shape  of  the  presBura  wave 
is  not  important,  there  is  no  doubt  that  the  pure  sine  curve  is  best 
for  general  alternating-current  working.  Thus,  the  troubles 
occasioned  by  earthing  the  neutral,  which  is  now  common  practice 
in  central-station  working,  are  mainly  due  to  the  existence  of  a 
third  harmonic  in  the  phase  pressure.  Cases  aris3  also  in  the 
parallel  working  of  f-ynchronons  machines  where  the  interchange 
of  wattless  currents  due  to  the  higher  harmonics  becomes  exces- 
sive. As  an  instance,  a  case  may  be  cited  of  a  six-phase  rotary 
converter   working  direct  cff  a   six-wire,  three-phase  generator. 


.--Termind,!  pressure 


Fio.  2. — Oscillograms  Showing  Suppression  of  Spacing 
Ripple— DUE  to  Fbactional  Numbkr  of  Slots  per  Polk 
— FKOM  Phase  and  Terminal  Pressukes  op  Three- 
Phasb Salient-Polk  Alternator.  Opened  Wave  Wind- 
ing—108  Slots  (Semi-Closed);  1«  Poles;  (;75  Slots  per 
Pole. 

where,  owing  to  ths  harmonics,  the  cnrrent  taken  when  the  con- 
verter was  running  light  was  equal  to  the  normal  full-load 
current. 

Numerous  other  factors  of  varying  importance,  such  as  low 
losses  and  high  power  faotor  in  the  system,  safety  in  high-tension 
working,  freedom  from  disturbances  to  tel,-pn(  nps,  and  from 
resonance,  &;.,  all  demand  an  absence  of  harmonics.  Also,  when  a 
four-wire,  three-phase  syi-ttm  is  used  for  a  lighting  supply,  the  use 
of  a  pure  sine  wave  results  in  the  ratio,  phase  pressure  to  ttar 
pressure,  being  constant. 

The  siue  curve  is  the  most  natural  standard,  and  it  is  generally 
attainable,  which  would  not  be  the  case  with  other  wave  shapes. 
AUo,  the  majiirity  of  our  simple  calculations  and  vector  diagrams 
are  only  possible  on  the  assumption  that  the  quantities  in  question 
vary  siniisnidally. 

In  S(c.  1.  under  the  head  of  "  Clapsifi -ation  of  Windings,"  the 
authors  show  that  where  the  number  of  slots  per  pnle  is  an  integer, 
and  a  normal  arrangement  of  nlots  and  poles  is  adopted,  the  effect 
of  the  teeth  on  the  wave  form  will  be  greatest  (fig.  1).  When  the  poles 


or  slots  are  skewed  in  such  a  manner  as  to  make  the  conductors 
occupy  all  possible  positions  in  the  field,  the  winding  is  equivalent 
to  a  uniformly  distributed  winding,  and  the  effect  of  the  teeth  is 
nil.  When  the  pole-shoes  are  displaced,  or  the  number  of  slots  per 
pole  is  fractional,  the  equivalent  distribution  of  the  winding  is 
increased  (fig.  2). 

In  all  cases  where  there  is  an  abnormal  arrangement  of  the  field 
or  armature  system,  or  a  fractional  number  of  slots  per  pole,  it  is  , 
allowable  in  practice  to  regard  the  winding  as  uniformly  distri- 
buted. 

In  Sec.  2,  a  general  expreFsion  for  the  electromotive  force 
induced  in  a  coil  is  obtained.  When  a  coil  moves  relatively  to  the 
flux,  an  electromotive  force  of  motion  or  rotation  is  said  to  be 
induced  in  it,  whilst  if  the  flax  itself  varies,  an  electromotive  force 
of  pulsation  is  induced.  With  continuous-current  excitation  the 
flax  is  steady,  except  in  so  far  as  pulsations  are  set  up  by  the  teeth 
or  ty  armature  reaction.  It  is  here  assumed  throughout  that  the 
machine  is  unloaded.  It  is  shown  that  the  curve  of  electromotive 
force  induced  in  each  side  of  a  coil  is  identical  in  shape  with  that 
of  the  flux  dit-tribu'ion,  but  the  two  pressures  are  on'y  in  phase 
when   the    coil   spans    a    full   pitch.     The   coil-span    factor   can 
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Fig.  3.— Oscillograms  showing  Effect   op  Rotor  Teeth  of 
Non-salient-pole   Tubbo-Alternator,  24  Stator  Slots, 

NEARLY   closed  ;   40  ROTOR   SLOTS   CLOSED    WITH   CaST-IHON 

Wedgfs,  lf/20  Wound;    2    Poles.    Rotor   Slotted   usi- 
fobmly  over  whole  Pebipheey. 


effectively  suppress  certain  harmonics  in  the  induced  pressure. 
For  instance,  if  the  coil  spans  two-thirds  of  a  pole-pitch,  the  third 
harmonic  dieappeats. 

In  See.  .S,  the  electromctive  force  induced  in  a  circuit  of  a 
winding  1  y  rotation  in  a  steady  field  is  investigated  in  detail,  and 
tables  of  distribution  and  reduction  factors  for  various  windings 
are  given. 

Incidentally  it  is  shown  that  there  can  never  be  a  third  harmonic 
in  the  line  pressure  of  a  star-connected  three-phase  generator,  nor 
in  the  alternating  pressure  of  a  three-phase  rotary  converter,  nor 
in  the  phase  pressure  when  each  pbase  extends  over  two-thirds  of 
the  pole-pitch,  nor  in  the  pressure  of  a  single-phase  alternator  with 
two-thirds  of  the  periphery  wound.  This  also  holds  when  the 
winding  is  placed  in  slots  instead  of  being  uniformly  distributed. 
In  a  similar  way,  when  the  spread  of  winding  equals  two-fifths  or 
four  fifths,  no  harmonfc  which  is  a  multiple  of  5  can  appear  in  the 
pressure  cuive. 

The  effects  of  the  slots  in  the  rotor  and  ftator  are  considered, 
and  it  is  shown  that  when  the  numbers  of  slots  per  pole-pair  on 
the  stator  and  rotor  are  equal,  or  only  differ  by  two,  a  very  pro- 
nounced ripple  of  a  high  order  may  appear  in  the  pressure  (fig.  .''i  ) 


Fio.  4 — Oscillograms  showing  Tooth  Ripplk  dub  to  Flux 
SwiNoiNo  IN  Thkee-phase  Salient-polk  Alternator 
WITH  a  Whole  Number  of  Slots  per  P(ji.e.  Open 
Slots. 

The  e  pacing  ripple  in  salient-pole  machines  is  chiefly  important 
with  two  or  three  slots  per  pole  and  per  phase,  and  unless  one  of 
the  several  method-i  for  making  the  winding  factor  very  small 
is  used,  it  is  generally  advisable  when  a  smooth  pressure  wave  is 
needed,  to  round  off  the  pnle  tips  so  as  to  reduce  th  ■  harmonics. 
With  non-salient-pdle  machines,  the  number  nf  stator  slots  per  pole 
is  generally  larger,  and  the  chief  care  must  be  taken  to  avoid 
clashing  with  the  number  of  teeth  on  the  rotor. 

The  effect  nf  flux  pulsations  due  to  teeth  ia  dealt  with  in  Sec.  4. 
Since  m  <6t  of  the  U'li  is  carried  by  the  teeth  and  very  little  by  the 
slots,  there  is  always  a  t^ridency  for  it  to  move  as  the  teeth  enter 
and  leave  the  pole-arc.  When  the  magneto  path  in  the  gap  has  a 
con^t«nt  reluctance  but  variable  position,  th-  flux  will  swing  to 
and  fro  ;  when  the  relnctsnce  varies,  the  flux  will  change  in 
amount.  It  is  probable  th*t  both  thee  movements  take  pUce  to 
some  extent  in  all  sl.it'cd  atma'urcs,  though  the  former  is  alone 
of  importa'-ce,  as  a  rule. 

Unienx  the  whole  magnetic  circuit  ie  well  laminated  the  change 
in  the  flax  can  never  be  very  large,  since  there  will  always  be  a 
tendency    for   oscillations    in  the    msgaitude   of    the   flux  to  be 
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damped  out  by  eddy  currents  and  currents  induced  in  the  exciting 
windiner.     Both  experience  and  experiment  cot  firm  thia  yiew. 

The  K.M  F.  ripple  due  to  swinging  of  total  flax  is  of  much 
greater  importance,  since  with  laminated  shoes  there  is  compara- 
tively little  hindrance  to  the  flax  swinging.  In  the  worst  case  the 
magnitude  of  this  swing  would  rqnal  the  flax  of  onetootb.and 
from  oscillograms  it  is  often  found  to  exceed  one-half  of  this 
amount  (fig.  i)  The  larger  the  number  of  teeth  per  pole  the 
smaller  the  possible  swing. 

The  amount  of  flux  swingirg  depends  largely  on  the  construc- 
tional details  of  the  machine,  such  as  the  number  of  slots  p;r  pole, 
the  ratio  of  slot-opeDing  to  gap,  the  skewing  of  the  slots  or  pole- 
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Fig.  5. — Oscillograms  showing  Combined  Effect  of  Tooth 
Ripple  and  Spacing  of  Rotob  Slots  in  Three- phase  Non- 
Salient-pole  Tubbo-Alternator.  Statob  :  36  Semi- 
closed  Slots  :  Rotor  :  34  Semi-closed  Slots  with  Brass 
Wedges,  11/17  Wound  :  Two  Poles.  Rotor  Slotted 
unifobmlt  over  Whole  Periphery. 

thoep,itc.,atd  by  suitable  design  it  can  be  made  fairly  small.  Thecom- 
monest  method  for  reducing  the  swing  in  to  use  nearly  closed  slots. 
Fig.  5  ehows  the  ( flfect  of  an  un5atisfactory  choice  of  numbers  of 
slots.  Id  fig.  6,  instead  of  only  having  the  required  number  of  slots, 
namely,  H4,  there  were  150.  The  machine  had  open  slots.  As  we 
should  expect,  the  pressure  induced  in  a  conductor  reveals  a  fairly 
strong  tooth  ripple,  thus  proving  that  the  flux  was  swinging.  In  the 
coil  pressure,  the  ripple  is  already  reduceJ,  owing  to  the  fact  that 
the  electromotive  forces  are  not  identical  in  phase  ;  whilst  the 
phase  and  terminal  pressures  are  quite  smooth. 


Fig.  6.— Oscillograms  showing  Suppression  of  Tooth  and 
Spacing  Ripples  from  Phase  and  Ter.minal  Pbessure 
of  Three-phase  Salient-pole  Alternator  with  a 
Fractional  Number  of  Slots  per  Pole.  160  Slots 
(open)  ;  16  Poles  ;  !i'375  Slots  per  Pole. 

There  are  external  methods  of  suppressing  the  tooth  ripple  from 
the  terminal  pressure.  For  example,  a  method  that  has  found 
favour  of  late  years  has  been  the  use  of  a  resonance  circuit  across 
the  terminals  of  the  machine,  adjusted  to  resound  with  the 
frequency  of  the  tooth  ripple  ;  thoogh  in  most  cases  the  addition 
of  one  or  two  extra  slots  would  certainly  be  a  much  cheaper  and  an 
effective  way  of  preventing  disturbances  in  telephones. 

Regarding  the  effects  due  to  the  slots  and  teeth,  it  is  obvious 
that  in  general  it  is  pofsible  to  bnild  machines  nowadays  in  which 
all  such  effects  are  eliminated  from  the  pressure  wave. 


Discussion  in  London. 

Dr.  S.  p.  Thompson  said  the  paper  formid  a  brief  account  of 
the  state  of  affairs,  as  known  and  added  to  by  the  authors,  at  the 
present  time.  No  doubt  many  of  the  things  mentioned  had  been 
touched  upon  by  previous  investigators  ;  but  the  authors  had  suc- 
ceeded better  than  any  before  in  investigatirg  the  effect  of  ripples, 
and  it  would  be  as  well  to  provide  some  adjective  to  distinguish 
between  ripples  due  to  stater  and  rotor  slots.  Amongst  other 
things,  the  authors  had  given  them  a  new  definition  of  "circuit  " 
which  it  would  be  difficult  to  apply  generally.  The  authors 
enumerated  the  advantages  of  the  pure  sine  wave,  but  also 
reminded  them  that  they  should  have  the  flux  form  a  pure  sine 
curve,  as  then  there  would  be  no  need  for  devices  to  correct  it. 
The  non-salient  form  of  pole  properly  wound  was  better  for  flux 
distribution,  and  was  better  from  the  mechanical  point  of  view. 
He  thought  it  would  be  advantageous  to  simplify  the  mathematics 
for  those  who  would  make  practical  use  of  the  paper  in  the  future, 
and  as  it  stopped  short  of  certain  matters,  perhaps  the  authors 
would  follow  It  up. 

Mr.  Burge  said,  with  the  exception  of  turbo-alternators,  pole 
slots  could  not  be  slanted,  as  they  were  usually  laminated.  He 
wished  the  authors  had  not  set  aside  the  question  of  wave  form  on 
load  ;  he  mentioned  this  in  regard  to  the  proposal  to  use  alter- 
nators with  poor  regulation  instead  of  reactancep, 

Mb.  C.  C.  Hawkins  said  the  authors  had  not  mentioned  the  use 
of  the  mid-coil  arrangement  for  suppressing  certain  haimonics  ;  it 
was  not  right  to  be  satisfied  when  the  harmonics  were  reduced  to 
very  small  proportions,  as  they  might  give  rise  to  very  serious 


effects.  The  authors  were  rather  uncertain  on  certain  matters  re- 
garding flux  swinging ;  he  thought  it  was  agreed  that  with 
fringing  the  conditions  were  reversed.  He  thought  it  was  neces- 
sary to  have  the  whole  circle  of  polar  fringe  in  order  to  make 
reliable  deductions  as  to  swinging. 

Mr.  A.  R.  Ex'EREST  said  the  salient-pole  rotor  could  be  made  to 
give  just  as  good  an  approach  to  the  sine  wave  as  the  drum  type. 
He  thought  it  was  obviouslv  impossible  to  adopt  irregular  slotting 
or  spacing  of  coils  on  a  large  fcale  for  manufacturing  reasons  ;  a 
fractional  number  of  slots  per  pole  was  a  good  method.  He 
believed  the  American  Institute  allowed  as  a  standard  any  har- 
monic not  to  exceed  10  per  cent,  of  the  main  wave,  but  a  newer 
standard  was  proposed. 

Dr.  Howe  emphasised  his  belief  in  the  correctness  of  fig.  19  in 
the  paper  (in  regard  to  which  it  may  be  mentioned  that  an  alterna- 
tive uE symmetrical  figure  had  been  discarded  as  being  doubtful). 
It  ought  to  be  quite  clear  whether  reference  was  made  to  ripples 
or  to  the  harmonics  into  which  they  were  divided. 

Mb.  Jakeman  did  not  think  it  practicable  to  use  an  extra  slot 
as  suggested,  except  for  single-phase  machines,  and  taking  all 
points  into  consideration  he  thought  higher  harmonics  might  still 
be  present  if  extra  slots  were  used. 

The  Authors,  in  'eplying,  said  the  tffect  of  load  was  now  being 
considered.  Dr,  Smith  explained  that  they  were  not  advocating 
anything  in  particular,  and  were  invesi igating  everything  that 
came  along.  He  had  not  yet  arrived  at  a  conclusion  as  to  the 
correctness  or  otherwise  of  the  unsymmetrical  edition  of  fig.  1?. 


Discussion  at  Manchester, 

Prof.  Miles  Walker  said  the  authors  were  to  be  congratulated 
upon  having  given  a  solution  of  what  had  always  been  regarded 
by  designers  as  a  very  troublesome  problem.  Present-day  engineers 
had  found  from  experience  the  desirability  of  keeping  down  the 
ripple  in  the  e.m.f.  wave  as  much  as  possible.  Some  ergineers 
even  inserted  a  clause  in  the  specifications  regarding  the  percentage 
ripple  allowable,  and  this  might  be  1  per  cent,  or  over.  The  main 
difliculty  with  the  designer  had  been  to  predetermine  the  amount 
of  ripple  ;  it  was  a  comparatively  simple  matter  to  take  the  e.m.f. 
of  a  single  conductor  in  a  machine  and  so  determine  the  field  form, 
but  it  was  quite  another  matter  to  deduce  frcm  the  field  form  the 
final  E.M.F.  wave  form.  This  was  the  problem  the  authors  had 
solved.  The  tables  given  enabled  the  designer  to  predetermine 
without  any  trouble  the  value  of  any  harmonic  in  the  final  E  m.f. 
wave  form.  It  was  to  be  hoped  that  the  authors  would  pursue 
their  investigations  and  give  the  results  of  full-load  working  in 
addition  to  tha  no-load  results  recDrded  in  the  present  paper.  The 
paper  was  an  admirable  case  of  applied  mathematics  producing 
tables  of  real  commercial  value. 

Mr.  K.  M.  FayeHansen,  speaking  from  the  point  of  view  of  an 
alternator  designer,  said  that  most  of  the  conclusions  were  known 
to  the  specialist  designer,  but  they  had  never  been  brought  forward 
in  such  a  clear  manner  and  arranged  so  that  the  result  of  higher 
harmonics  could  be  easily  predetermined.  The  employment  of 
fractional  windings  was  a  useful  expedient  and  gave  excellent 
results,  but  sometimes  there  were  economical  reasons  against  it, 
the  chief  of  which  was  the  use  of  parallel  connections. 

Pbof.  Field  said  that  the  extent  to  which  a  slight  ripple  might 
be  of  great  practical  importance  was  illustrated  by  the  fact  that 
purchasers'  specifications  usually  limited  the  no-load  value,  whereas 
the  value  of  vital  importance  was  the  full-load  operation  ;  it  was 
very  hard  to  specify  that,  because  it  was  necessary  also  to  specify 
the  nature  of  the  load.  In  the  case  of  a  machine  which  it  was 
required  to  delta-connect,  it  was  of  great  imparlance  to  investigate 
the  matter  in  advance  and  see  that  the  third  or  seventh  harmonic 
would  permit  delta-connection  without  serious  circulating  cur- 
rents. Unless  special  precautions  were  taken,  serious  trouble  might 
arise  from  the  ninth  harmonic.  In  the  case  of  the  New  York 
Edison  Co.  and  several  other  stations  ii  the  U.S.A.  the  original 
operating  voltage  was  6,600,  bat  the  plant  was  arranged  for  ulti- 
mate conversion  to  11,000  volts;  in  consequence  the  large  gene- 
rators were  arranged  to  be  delta-connected.  In  most  cases  the 
turbo-alternator  had  been  wound  with  a  two-thirJs  coil  pitch, 
which  completely  eliminated  the  third  and  ninth  harmonics.  He 
toDk  exception  to  the  authors'  statement  to  the  effect  that  on 
alternator  work  a  full-pitch  winding  was  usually  employed.  In 
the  States  it  was  more  common  than  otherwise  to  have  a  chorded 
winding  on  alternators,  particularly  turbos.  In  order  to  illustrate 
the  comparatively  big  effect  of  a  very  small  harmonic,  he  cited  the 
case  of  a  machine  with  the  winding  chorded  not  quite  two-thirds, 
but  two-thirds  plus  or  minus  one  slot.  The  effect  would  be  almost 
completely  to  wipe  cut  the  third  harmonic,  the  only  effective 
amount  being  due  to  tbe  discrepancy  of  one  slot.  The  value  of  the 
third  harmonic  might  have  been  considered  too  small  to  be  of  any 
account,  but  the  ultimate  burning-out  of  windings  in  slots  where 
the  coils  crossed  was  found  to  be  due  to  this  circulating  third 
harmonic  current  together  with  the  extra  losses  due  to  high 
frequency. 

Dr.  G.  W.  Worrall,  in  a  written  communication,  said  that  his 
general  impression  was  that  the  authors  had  not  sufficiently  con- 
sidered the  individual  ripple  e.m.f. 's  generated  ;  the  ripples  in  the 
conductor  might  be  considerable,  although  the  wave  of  terminal 
pressure  was  quite  smooth.  When  several  conductors  were  con- 
nected in  parallel,  the  ripple  E  m.f.'s  sometimes  produced  circulat- 
ing currents  which  caused  unequal  local  heating  of  the  machine. 
The  ripples  also  caused  vibration  of  the  teeth,  and  serious  break- 
downs were  by  no  means  uncommon,  which  were  without  doubt 
due  to  this  cause.  There  must,  of  course,  be  a  certain  amount  of 
looseneBS  in  the  stampings  to  allow  the  vibration  to  take  place,  but 
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8Ujh  looseness  might  not  be  due  to  defeo'.iTe  manufacture  in  Ihe 
first  inbtante.  During  the  past  few  months  two  machines  broke 
down  in  this  way,  one,  a  elowi-peed  alttrnator,  after  a  ftw  weelss' 
running,  and  the  other  a  high-speed  tutboalternator  after  eight 
years'  running.  It  was,  therefore,  of  the  utmost  importance  to 
suppress  tbe  ripples  as  far  as  possible  in  each  conductor,  and  not 
merely  cancel  them  out  in  the  aggregate. 

Mb.  R.  S.  H.  Boulding,  in  reply,  said  the  only  way  to  get  rid 
of  ripples  was  to  avoid  swinging,  which  could  be  approximately 
carried  out  by  the  method  mentioned  in  the  paper.  Whilst  the 
paper  was  confined  to  nc-load  i  Sects,  the  same  method  applied  to 
full-load  considerations,  and  the  results  were  to  be  regardid  as 
qualitative  rather  than  ijuantitalive. 

Dr.  Smith,  in  reply  to  Mr.  Faye-Hansen,  said  considerable 
difBculty  was  experienced  with  the  shops  in  regard  to  cutting 
extra  slots.  No  aoubt  it  was  a  commercial  question.  The  ques- 
tion of  parallel  circuits  was  very  important ;  in  the  case  of  a  two- 
pole  machine  it  was  practic.iHy  hopeless,  but  with  a  four-pole 
machine  two  extra  slots  across  a  diameter  were  easily  added, 
-Generally  speaking,  it  did  not  cost  as  much  to  have  two  exra  tlots 
as  to  chamfer  the  pole-pieces.  Prof.  Field  mentioned  th;  case  of 
machines  which  did  not  have  identical  circuits  ;  the  whole  paper 
went  to  show  that  identical  circuits  were  necessary.  Unsym- 
metrical  windings  were  not  to  be  advocated,  and  there  was  no 
reason  for  depattiog  from  this  excellent  rule. 


ELECTRIC    HEATING    AND    COOKING. 


Ar  the  last  meeting  of  the  "Point  Five"  Association,  held 
in  London  on  January  1.5th,  Mr.  Heft'ord,  of  Leeds,  was  elected 
a  member. 

Mr.  Harold  Gray,  of  Accrington  (the  Chairman),  an 
■abstract  o£  whose  remarks  we  give,  said  that  in  many  under- 
takings there  areother  users  of  equal  or  greater  importance  than 
those  in  the  domestic  field.  A  suitable  domestic  tai'iff  has  been 
formed  and  established,  and  it  is  time  that  the  efforts  of  the 
Association  were  concentrated  on  reclaiming  another  field, 
the  trading  class  of  property  covering  shops,  hotels,  etc.  The 
enormous  variation  in  the  rateable  value  of  this  class  of  pro- 
perty depending  on  it^i  position  is  a  serious  drawback  to  the 
elaboration  of  a  rateable  tariff. 

\  rate  based  on  a  sliding  scale  of  percentages  on  rateable 
value  and  a  fixed  price  per  unit  worked  out  as  the  result  of 
combined  experience,  is  a  tariff  which  could  be  utilised  advan- 
tageously and  with  profit  to  all  concerned.  The  higher 
rated  premises  would  have  a  lower  percentage  charge 
•on  the  rateable  value  than  the  smaller  ones.  The  general 
lines  of  the  tariff  being  arrived  at,  it  could  be  pigeon- 
holed until  an  opportune  time  arrive<l  to  put  it  into  force  in 
a  particular  district.  There  are  now  a  number  of  big  shops 
which  use  artificial  light  in  their  interiors  for  all  the  working 
hours  of  the  day  and  for  many  months  in  the  year,  for  which 
where  a  flat  rate  of  charge  is  in  force  gas  illumination  is 
employed.  This  would  at  once  be  rectified  if  a  tariff  on  the 
above  lines  were  in  force. 

The  writer  communicated  with  leading  manufacturers  ask- 
ing them  to  state  how  their  sale  of  apparatus  compared  in 
"Point  Five"  undertakings  and  others;  the  replies  without 
exception  indicated  that  for  a  given  size  of  undertaking  the 
demand  for  appliances  is  considerably  in  excess  of  that  in 
flat  rate  districts.  This  explains  why  Association  members 
are  given  favourable  buying  terms  and  why  the  suggestions 
of  its  members  for  improvement  or  alteration  in  apparatus 
are  at  once  put  in  hand  and  often  made  their  standard  sell- 
ing line. 

On  the  subject  of  apparatus,  if  the  result  of  sales  is  an 
index,  the  hot  bar  fire  is  rapidly  superseding  the  lamp 
radiator  as  a  heating  medium  except  in  special  cases.  There 
is  the  advantage  in  the  former  that  toasting  and  grilling  in 
a  "Dutch"  oven,  etc.,  can  be  effected  and  the  renewal  of 
sections  is  cheap. 

While  on  the  question  of  heating,  mention  might  be 
made  of  a  somewhat  interesting  experiment  carried  out  a 
few  weeks  ago.  The  congregation  in  a  churcli  suffered  on 
Sundays  from  a  severe  down  draft,  and  the  electrical  depart- 
ment were  a.'tked  to  put  tlie  mutter  right.  It  was  handled  as 
follows  : — A  ring  of  hot  bar  strips  covered  with  expanded 
metal  with  occasional  gaps  was  run  round  the  nave  of  the 
church  at  a  height  of  21  ft.  from  the  floor  and  1.5  ft.  from  the 
top  of  the  main  ai.sle.  Ilio  total  loading  of  the  healers  was 
20  KW.,  the  switcliing  arrangements  being  .such  tliat  cither  10 
or  20  KW.  could  be  apphe<l.  This  circuit  is  turned  on  first 
thing  in  the  morning  with  the  ventilators  in  a  definite  position 
to  create  an  upward  current,  and  thus  get  rid  of  the  humid 
atmosphere  in  tlie  building,  an<l  the  writ-er  is  ass\iri\l  that  the 
trouljle  has  now  been  cured.  .\  development  of  this  applica- 
tion would  proilucc  quite  a  useful  Sunday  morning  load. 

The  type  of  vacumn  cleaner  most  suitable  in  a  particular 
cla.ss  of  house  still  api>ears  ti>  be  an  open  question.  For  big 
houses  the  use  of  a  central  permanent  installation  with  pipes 
run  to  various  points  and  flexible  ho.so  pipes  and  appliances 
(xiupltxl  from  these  points  is  probably  the  only  entirely  satis- 
factoi'y  .TiTangement.  The  machine  of  the  c,ar|x-t  sweeper  type 
in  which  the  motor  is  wlieole<l  along  is  convenient  in  use  in 
that  it  has  no  flexible  hose-pipe  to  handle,  but  it  is  not  verj- 


handy  for  cleaning  under  low  furniture. >  This  type  almost 
invariably  collects  the  dust  in  a  bag,  and  it  is  noticeable  that 
in  some  cases  the  exhausted  air  is  not  as  pure  as  one  could 
desire.  The  other  type  in  use  is  that  in  which  the  cleaning 
apparatus  is  carried  to  a  convenient  stationary  position  and 
flexible  hose-pipes  and  attachments  worked  from  the  machine 
in  this  position.  This  type  has  the  advantage  that  cleaning 
can  be  done  effectually  under  vei7  low  furniture  and  on  walls, 
etc.,  without  much  trouble,  but  the  heavy  flexible  hose-pipe 
is  rather  awkward  to  manipulate. 

As  regards  electric  cookers,  a  thoroughly  reliable  article  can 
•  be  obtained  at  a  reasonable  price  provided  all  elaborations  are 
excluded.  A  cooker  built  on  similar  lines  to  a  gas  cooker,  of 
cast-iron,  having  removable  fittings,  with  hot  plate  and  grill 
on  the  top  of  the  oven  and  without  circuit  indicators,  thermo- 
meter and  inspection  window,  etc.,  appears  to  give  satisfaction 
in  the  majority  of  cases  (i.e.,  its  operation  is  better  than  a  gas 
ccoker)  and  perhaps  generalising,  the  simpler  the  machine  the 
less  trouble  it  will  give  in  the  long  run. 

For  better  class  work  where  the  customer  wOl  pay  an  in- 
creased price,  useful  elaborations  are  much  valued;  thus  there 
appears  a  tendency  where  there  is  room  to  have  the  griller 
and  boiling  rings  removed  from  the  oven  and  put  on  one 
side.  The  oven  can,  of  course,  in  this  case  be  raised  to  a  more 
convenient  height.  Indicating  lights  to  show  which  circuit  is 
in  use  are  also  useful  and  a  thermometer,  once  its  value  is 
tested,  is  invaluable.  There  does  not  appear  to  the  writer  any 
valid  rea.sfin  why  the  simpler  class  of  cooker  mentioned  above 
could  not  now  practically  be  standardised  in  order  that  quan- 
tities could  be  manufactured  in  big  batches  and  the  selling 
cost  reduced. 

Tlie  standardising  of  hot  plates  might  present  difficulties; 
it  is  probable  that  the  radiant  heat  (red.  hot)  plate  will  be  ulti- 
mately the  most  satisfactory  type.  Rapid  operation  can  never 
be  effected  if  the  heating  element  has  to  heat  up  an  iron  plate 
as  a  preliminary  to  the  heat  being  passed  on  to  the  cooking 
ves.sel. 

The  question  of  the  pressure  of  supply  to  heavy  current  con- 
suming devices  is  now  becoming  important.  Should  a  con- 
sumer put  a  balanced  load  on  the  distributor  (i.e..  on  the 
outers  of  a  D.C.  network  or  three-phase  on  an  A.C.  network) 
or  should  he  have  an  ordinary  lighting  service?  Simplicity 
certainly  dictates  the  latter  course,  and  in  thickly  supplied 
ar-eas_ consumers  demands  can  be  fairly  well  balanced,  but  in 
our  district,  in  one  or  two  isolated  cases  we  have  adopted  the 
former  course  to  avoid  objectionable  effects  on  the  local 
lighting. 

It  is  interesting  to  find  that  in  the  Accrington  district  more 
appliances  have  been  connected  to  the  system  during  the  last 
three  months  than  in  any  preceding  quarter  of  the  history  of 
the  undertaking. 

Discussion. 

Mr.  PiCKVANCE,  who  opened  the  discussion,  said  the  objects 
of  the  .'Association  were,  according  to  the  Articles,  simply  to 
foster  the  consumption  of  electrical  energy  for  domestic  pur- 
poses. Without  any  reconstruction  of  rateable  value  tariffs, 
but  simply  by  means  of  an  active  business  propaganda  amongst 
the  shopkeepers,  the  Chairman  could,  no  doubt,  have  a  higher 
percentage  of  shop  lighting  consumers  than  he  possessed  at 
present.  Shop  lighting  did  not  need  the  aid  of  a  special  body 
of  engineers  for  its  development.  A  plain  flat  rate,  with  a 
reduction  according  to  quantity  consumed,  should  meet  with 
a  favom'able  reception,  especially  if  followed  up  by  a  proper 
system  of  business  development.  He  disliked  the  differential 
jiercentage  charge;  any  variation  of  the  fixed  charge,  accord- 
ing to  the  size  of  the  rateable  value,  seemed  to  be  a  most 
unorthotlox  way  of  applying  the  rateable  value  system. 
.\lthough  strongly  in  favour  of  this  tariff  for  domestic  pur- 
poses, he  did  not  see  how  it  could  be  applied  to  shop  lighting 
iind  hu.siness  premises  generally.  They  would  certainly  have 
trouble  with  the  different  clas-ses  of  consumers.  As  regiirded 
that  class  of  consumer  who  used  artificial  light  during  the  day- 
time, this  was  met  in  Wrexham  by  a  very  simple  tariff 
which  provided  that  the  amount  used  beyond  a  cerUiin  number 
of  units  per  8  c.P.  or  30-watt  lamp,  per  quarter,  should  be 
charged  at  a  reduced  figure,  less  than  half  the  amount  of  the 
ordinary  flat  raU^.  It  worked  rewiarkably  well  as  regarded 
hotels  and  large  shops,  and  was  automatic  in  this  application, 
particularly  as  regarded  those  few  shopkeepers  who  u.sed  the 
electric  light  principally  for  window  lighting  and  had  gas  at 
the  rear  of  their  premises. 

Mr.  Au.KN  did  not  sec  how  the  rateable  value  system  could 
be  applied  to  shops,  but. thought  the  object*  of  the  .Associa- 
tion were  quite  sufficiently  definite,  and  th.it  it  had  an  enor- 
mous field  in  front  of  it  in  domestic  supplies  and  applinnces, 
and  that  it  w.is  unnecosary  to  widen  the  scope  of  the  .Associa- 
tion to  take  in  other  classes  of  supply.  In  his  opinion  it  was 
better  to  tackle  one  thing  and  do  it  thoroughly.  He  had 
carried  out  some  useful  exix^riments  with  nichrome  No.  2 
wire,  and  mention<xl  that  after  maintaining  a  coil  of  wire  at 
red  heat  for  two  months  in  oxygen  no  sign  of  oxidisation  could 
be  seen.  He  did  not  believe  that  the  present  time  was  a  suit- 
able one  to  atU^mpt  standardising  cookers,  .is  the  development 
was  so  rapid  and  might  turn  along  totally  different  lines  to 
the  present. 

Mr.  Rarham  considered  that  for  new  domestic  supplies  a 
two-rate  system  w.as  all  that  was  required.  He  emphasised 
the  drawback  to  the  industry  of  the  want  of  hiring  powers. 
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Mr.  Grogan  also. considered  that  it  was  impossible  to  apply 
the  rateable  value  syst-em  to  shops,  and  advocated  a  sliding 
scale  method  of  applying  the  rateable  value  system  to  resi- 
dences in  some  districts.  Mr.  Grogan  made  some  useful 
remarks  on  the  heat  distribution  in  ovens,  and  gave  a  des- 
cription of  a  large  electric  restaurant  in  Derby  at  a  cinema 
palace.  He  gave  the  working  details  of  the  restaurant,  and 
added  the  information  that  the  proprietors  were  entirely  satis- 
fied with  the  result. 

Mr.  Shaw  (Ilford)  considered  that  a  suit-able  tariff  for  shops 
was  the  well-known  maximum  demand  system,  which  he  had 
found  quite  satisfactory,  the  rateable  value  system  not  being 
applicable.  He  also  pointed  out  that  it  was  impossible  to  push 
heating  and  cooking  apparatus,  even  with  a  low  tariff,  if  the 
electric  supply  authority  was  not  in  a  position  to  hire  out  the 
apparatus.  He  found  that  amongst  his  consumers  the  hot- 
bar  type  of  heater  was  far  and  away  the  most  popular. 

Mr.  Roles  (Bradford)  found  that  in  his  district  the  demand 
for  lamp  radiators  had  dwindled  to  practically  nothing.  As 
regards  the  hot-bar  type  of  heaters,  the  trouble  had  been  to 
get  them  from  the  makers,  not  to  sell  them.  Mr.  Roles  re- 
ferred to  the  fact  that  in  Bradford  many  consumers  were 
utilising  hot-bar  heaters  for  other  purposes  than  heating  rooms, 
namely,  for  making  toast  and  for  warming  in  connection  with 
the  preparation  of  food. 

Mr.  Nevill  (Wakefield),  one  of  the  most  recent  "Point 
Fives,"  gave  some  interesting  figures  showing  the  great  in- 
crease in  his  business  since  the  Point  Five  tariff  was  insti- 
tuted for  heating  and  cooking.  He  also  referred  to  the  con- 
siderable increase  in  the  use  of  electricity  for  heating  shops; 
and  mentioned  that  his  peak  load  had  not  been  affected  by 
the  increase  in  heating  and  cooking.  It  was  the  same  amount 
in  Kw.  that  it  had  been  for  over  ten  years.  He  also  mentioned 
that  he  had  been  inquiring  for  a  long  time  for  a  manufac- 
turer who  could  provide  a  satisfactory  equipment  for  heating 
the  type  plate  of  a  box  side  branding  machine.  Suggestions 
had  been  made  on  one  or  two  occasions,  but  not  of  a  nature 
Ukely  to  prove  satisfactoi-y. 

Mr.  Cooke  (Luton)  urged  the  flat  M.  for  all  heating  and 
cooking  without  any  annual  charge,  and  gave  interesting 
figures  from  his  own  district  in  support  of  his  contsntion  that 
this  was  a  paying  business  proposition. 

Mr.  Beauchamp  (We.st  Ham)  referred  with  appreciation  to 
the  ChaiiTnan's  method  of  preventing  down  draughts  in  public 
buildings,  which  he  had  also  found  to  be  successful  and 
economical.  He  also  drew  attention  to  the  use  of  electric 
heating  stoves  which  consisted  of  a  combination  of  radiant 
and  convecting  elements,  pointing  out  that  by  the  use  of 
either  or  both  features  the  maximum  economy  and  comfort 
in  heating  rooms  could  be  obtained.  Referring  to  Mr.  Cooke's 
remarks  on  heating  in  shops,  Mr.  Beauchamp  drew  attention 
to  the  fact  that  .shop-heating  in  general  could  not  be  expected 
to  have  the  same  high  diversity  as  domestic-heating,  and 
whilst,  like  domestic-heating,  it_  was  to  a  great  extent  winter 
business,  yet  a  large  proportion  of  it  might  be  expected  to 
come  on  across  the  winter  peak,  a  consideration  the  import- 
ance of  which  would,  of  course,  vary  with  the  undertaking 
supplying  energy. 

Mr.  Tapper  (Stepney)  gave  his  experience  that  the  maximum 
demand  system  met  the  requirements  of  nearly  every  class  of 
consumer.  One  explanation  was  that,  owing  to  his  consumers 
being  chiefly  long  hour  users,  they  obtained  low  average  rates. 
If  he  made  any  change  in  his  tariff  for  domestic  purposes  to 
meet  the  cooking  and  heating  business  he  should  carefully 
consider,  first  of  all.  the  two-rate  meter  system. 

Mr.  Long  (Norwich)  hoped  to  qualify  before  long  for  mem- 
bership of  the  "  Point  Fives."  and  was  seriously  considering 
the  adoption  of  this  tariff.  The  point  he  was  most  concerned 
about  was  whether  it  was  safe  to  give  a  flat  rat«  of  Jjd.  for 
radiators  used  in  shops  without  any  addition  to  the  fixed 
charge.  He  was  satisfied  that  this  could  be  done  in  the  case 
of  private  houses  as  the  diversity  factor  was  very  great,  and 
comparatively  few  would  be  on  at  the  peak,  but  in  shops  one 
would  expect  the  majority  to  be  in  use  then.  He  was  inter- 
ested to  know  from  several  speakers  that  in  their  experience 
the  use  of  radiators  in  shops  was,  as  a  rule,  reduced  in  the 
afternoon  before  the  peak  load.  In  Norwich  the  fixed  charge 
for  shops  and  business  premises  was  based  on  the  estimated 
maximum  demand  for  lighting. 

Mr.  Shaw  (Worcester)  was  very  busy  converting  lamp 
heaters  to  hot-bar,  which  could  be  remodelled  at  a  very  small 
cost,  thus  converting  them  from  obsolete  appliances  to  quite 
up-to-date  ones.  Speakins  on  the  life  of  cookers,  he  men- 
tioned that  some  flour  mills  in  Worcester  had  a  cooker  for 
bakins  and  testing  bread,  which  they  had  had  in  continual 
use  for  nearly  20  years.  It  was  made  by  a  Chelmsford  fii-m. 
Mr.  Shaw  .stated  that  if  an  electric  soldering  iron,  with  cheap 
renewable  elements,  for  industrial  purposes  could  be  put  on 
the  market,  which  would  be  satisfactory,  and  which  he  could 
recommend  to  his  consumers,  there  would  be  a  use  for  900  to 
1.000  in  one  canister  factory  alone. 

The  Hon.  Secretary  agreed  that  the  domestic  field  pro- 
vided a  sufiiciently  large  one  for  all  the  energies  of  the  .AR.socia- 
tion.  All  nndertakinffs  have  a  residential  area  as  well  as  a 
business  area.  and.  therefore,  all  stations  had  an  interest  in 
develoning  domestic  supplies.  Besides,  electric  power  was  well 
catered  for  already:  it  was  almost  standard  and  was  extremelv 
easilv  catered  for.  both  as  regards  apparatus  and  tariffs  FoV 
premise^  other  than  residential  he  thought  the  Hopkinson 
tariff  with  an  annual  charge  plus  a  small  secondary  rate  per 


unit  met  all  the  requirements,  and  he  could  not  agree  with 
the  Chairman  that  shop  lighting,  hotels,  etc.,  was  a  more 
difficult  class  to  handle  than  the  residential  business.  He 
was  rather  surprised  no  members  had  referred  to  the  new 
method  of  heating  rooms  by  thermostatic  control.  The  effect 
of  this  would  be  largely  to  reduce  the  current  consumption 
and  put  electric  heating  within  the  reach  of  many  who  could 
not  afford  it  at  present.  He  gave  an  example  of  a  large 
thermostatically  controlled  electric  hot  water  system  which 
had  been  installed  at  Oxford  Circus  convenience  for  wash 
basins.  The  cost  at  present  was  slightly  lower  than  for  gas,  and 
he  could  see  his  way  to  reducing  the  cost  still  further  by  at 
least  20  per  cent.  He  mentioned  a  block  of  flats  being  erected 
in  his  disti-ict  that  were  being  cabled  for  heating,  cooking  and 
lighting  by  the  builders.  Electrically-heated  hot  water  was 
also  being  installed,  and  the  estimated  consumption  per 
annum  of  this  block  of  flats  was  one  million  units,  or  2.500 
units  per  head  of  population.  One  was  accustomed  to  look- 
ing to  a  block  of  flats  of  this  size  for  50  or  60  thousand  units 
per  annum  as  a  maximum,  and  this  example  alone  showed  the 
enormous  field  still  untouched  for  domestic  supplies. 


BREAKDOWNS   IN   COLLIERY  ELECTRICAL 
PLANT. 


By  LLEWELLYN  FOSTER. 


(Abstract  of  paper  read  before  the  ASSOCIATION  of  Mining 
ELEcrRicAL  Engineers    (Lancashire  Branch)). 

Gener.\lly  speaking,  breakdowns  of  mining  electrical  plant 
may  be  divided  into  three  classes:— (1)  Those  caused  by  lack 
of  proper  attention  and  care,  including  want  of  systematic 
periodical  opening  out  of  the  machines  for  inspection,  cleaning 
and  general  overhaul.  (2)  Those  due  to  the  machines  being 
quite  unsuitable  for  their  work  and  situation.  In  mining 
work  particularly,  open  or  protected-type  machines  are  often 
used  when  they  meet  the  requirements  of  the  Regulations, 
whereas,  on  account  of  the  surrounding  dust  and  dampness, 
the  enclosed  type  should  have  been  used.  (3)  Those  due  to 
faulty  design,  defective  material  and  workmanship. 

It  is  very  seldom  that  we  find  any  system  of  periodically 
taking  machines  apart  for  overhaul;  if  the  windings  were 
kept  clean  and  varnished  occasionally,  a  number  of  break- 
downs would  be  prevented.  At  one  colliery  in  the  north  of 
England  there  aie  seven  Hopkinson  coal-cutters  in  use,  and 
the  machines  are  only  allowed  to  work  in  the  pit  for  three 
weeks  continuously.  After  that  period  each  machine  is 
brought  to  the  bank  to  be  overhauled. 

One  of  the  most  frequent  sources  of  trouble  in  electrical 
plant  in  mines  is  due  to  the  fact  that  a  machine  is  left  run- 
ning as  a  single-phase  owing  to  one  of  the  three  fuses  having 
melted,  or  possibly  to  there  being  a  defective  circuit  on  one 
of  the  three  phases.  Fuses  that  are  large  enough  for  the 
staiting  current" of  a  squirrel-cage  motor  are  usually  too  large 
tc  be  any  real  protection  when  the  motor  is  running.  It 
would  seem,  therefore,  that  having  -two  sets  of  fuses  and 
switching  over  from  "starting"  to  "running"  fuses  would 
he  a  simple  solution  of  this  difficulty. 

A  considerable  proportion  of  breakdowns  occur  in  the  com- 
mutating  parts  of  continuous-cuiTent  machines,  viz.,  com- 
mutators, brush-gear,  etc.,  and  sparking  at  these  parts  does 
not  receive  the  careful  attention  it  requires. 

Fractured  conductors,  fractured  commutator  spokes,  and 
flats  on  commutator  bars  are  mostly  due  to  vibration,  and 
through  consequent  chafing  and  pounding  of  the  insulating 
material  "earth"  faults  are  caused. 

Regular  measurements  of  the  radial  air  gap  should  be  taken 
and  recorded,  as  well  as  the  test  of  lifting  the  shaft  in  its 
bearings.  Any  movement  in  the  bush  or  of  the  bush  in  its 
housing  should  be  carefully  observed.  When  the  machine 
cannot  be  stopped,  the  condition  of  the  bearing  can  be  fairly 
well  ascertained  by  inserting  a  pencil  or  rule  in  the  oil  well 
and  letting  it  rest  on  the  shaft,  when  any  slackness  will  be 
noted  by  a  movement  of  the  pencil  apart  from  the  bearing 
housing  or  casting.  The  lighter  the  load  the  more  positive 
will  be  the  movement. 

The  switch  blades  and  contacts  of  the  stator  circuit,  and  the 
fuse  fittings  and  contacts  require  regular  and  systematic  ex- 
amination. -All  ends  of  cables,  connections,  eto.,  should  be 
soldered  to  prevent  the  danger  of  the  machine  running  on 
incomplete  phases.  When  installing  an  "  in-bye  ''  motor, 
means  should  be  provided  for  access  to  all  parts  of  it.  Some 
pits  are  naturally  very  wet,  and  breakdowns  frequently  occur 
through  dampness  percolating  into  the  windings  of  the  motors 
and  to  the  starting  gear.  This  causes  "earthing"  of  the 
winding,  and  the  trouble  generally  occurs  at  the  end  of  the 
slots  in  the  armature  or  rotor  core.  The  percentage  of  break- 
downs due  to  this  cause  would  be  considerably  reduced  by 
making  properly  constructed  motor  rooms,  with  the  founda- 
tions laid  out  in  such  a  manner  that  when  the  motor  was  in- 
stalled on  its  bed  it  would  be,  say.  Gin.  or  Sin.  above  the  floor 
level. 
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Breakdowns  on  underground  plant  are  frequently  due  to 
bad  foundations,  etc.,  whieh  set  up  excessive  vibration.  Many 
.armature  breakdowns  are  due  to  mechanicaj  defects  in  the 
driven  machinej'y. 

On  some  coUiei-y  plants  where  originally  protected-type 
motors  were  installed,  these  have  been  converted  into  totally- 
enclosed  machines,  but  without  any  reduction  of  the  load. 
The  reduced  rating  of  a  motor  when  totally  enclosed  is  often 
lost  sight  of  by  the  manager,  who  is  usually  resiJonsible  for 
having  the  motor  made  totally  enclosed. 

In  the  earlier  days  of  electrical  work  in  colUeries,  a  bed 
built  up  of  rolled-steel  joists  was  fairly  frequently  met  with, 
but  the  cast-iron  box  bed  has  quite  superseded  it.  In 
cases  where  the  rolled-steel  joist  beds  are  still  in  use  it  is  im- 
portant that  they  should  be  securely  held  down  and  well 
grouted  in.  There  should  be  a  holding-down  bolt  close  up 
to  each  side  of  each  bearing  pedestal  and  each  stator  foot. 
The  greatest  vigilance  should  be  exercised  to  prevent  any  of 
the  bolts  connecting  the  frame  together  from  slackening  back. 
^Care  should  also  be  taken  that  the  steady  pins  go  right  through 
the  flange  of  the  joist,  and  these  steady  pins  should  be  fre- 
.quently  examined. 

Machine-cast  steel  wheels  should  always  be  used  for  the 
first  reduction  from  the  motor,  and  should  have  their  pitch 
.circles  ma-rked  so  that  they  can  be  properly  meshed.  The  use 
•of  "  machine-moulded  gearing  "  for  such  work  as  this  is  not 
likely  to  prove  economical. 

A  100-H.P.  three-phase  motor  drove  a  haulage  through  gear- 
ing. The  rotor  and  stator  came  inti)  contact,  and  one  coO 
in  the  stator  was  "  earthed."  Ite  radial  air  gap  was  regu- 
larly measured  twice  a  week  by  the  colliery  electrician :  ap- 
parently it  had  not  appreciably  varied  for  many  months,  and 
■on  the  day  before  the  failure  the  gap  was  0.0-3  in.  at  the 
smallest  part.  On  investigation  it  was  discovered  that  the 
motor  had  its  greatest  load  when  the  pinion  was  lunning 
rtowards  the  spur  wheel,  thus  tending  to  wear  the  top  halves 
of  the  bushes.  It  is  obviou-s,  therefore,  that  a  lotoi-  may  be 
perfectly  central  whilst  at  rest  but  not  necessarily  so  when 
junning.  The  makers  should  so  design  their  end  covers  that 
the  radial  air  gap  can  be  watched  whilst  the  machine  is  at 
work.  The  writer  strongly  recommends  two  "  inspection 
■doors"  in  the  back  end  cover  for  every  type  and  size  of  a.c. 
and  D.c.  motor,  as  this  would  very  conisiderably  aid  in  clean- 
fipeciaJ  care  and  attention. 


TRADING    AND    INDUSTRIAL    METHODS 
IN    GERMANY. 


i 


Below  are  given  some  extracts  from  a  report  on  the  trade  of 
Germany  by  Sir  Francis  Oppenheimer,  H.M.  Commercial 
Attach^  in  Germany,  which  has  recently  been  issued  by  the 
Government.  The  report  itself  may  be  obtained  from  Wyman 
and  Sons  (Cd.  76i»-14,  price.  oU-) 

The  Growth  of  Syndicates. — Cjermans,  in  every  stagj  of 
society,  are  prone  to  combination;  in  Germany  there  is  hardly 
a  branch  of  manufacture  or  of  trade,  however  special,  which 
has  not  its  own  organisation  and  probably  its  own  journ;d. 
Manufacturers  all  over  the  Empii'e,  pr<xlucing  the  same  goods, 
are  brought  into  touch  either  pereonally  or  in  print.  The 
•conditions  of  the  whole  home  market  are  thus  disclo.sed ;  its 
chances  are  weighed  and  scrutinised.  The  more  a  works 
specialises  (and  the  tendency  owing  no  doubt  to  the  very  keen 
liome  competition  is  all  towards  specialisation)  the  more  nmst 
it  cooperate  with,  and  the  more  has  it  to  ri'Iy  uix)ii,  other 
branches  of  manufactuiv;  their  trade  coiiditions  have  to  be 
watched  in  turn.  The  specialist  is  brought  into  contact  with 
the  outside  world.  News  fioiu  abroad  is  pul)lished  and  carried 
into  disUmt  workshops.  The  jirofusion  of  trade  and  profes- 
sional papere  can  be  gauged  from  th<ir  catalogue  numbering 
:j(KJ  clo.se ly  printed  pages,  lliat  no  branch  is  forgotten  may  be 
gathered  from  the  f;u't  that  there  figures  among  them  a  fort- 
nightly magazine  dealing  with  the  interests  of  the  foremen  of 
platelaying  gangs  on  the  Prussian  State  railways  (founded  in 
IfXK))  !  The  keen  comjx'tition  among  trade  papers  has  pro- 
duced a  high  standard.  Much  ingenuity  and  care  is  spent  upon 
the  reports  of  the  industrial  weather,  with  the  result  that  no 
iiian  need  be  taken  unawares  by  a  change  of  the  tide. 

.\bove  all,  it  is  the  syndicates  tliat  exercise  a  steadying  influ- 
ence. This  side  of  syndication  has  repeatedly  been  explained. 
Syndicates  control  production  and  sales,  and,  when  the  home 
market  is  satisfied,  help  towards  directing  merchandise 
abroad.  In  an  atmosphere  of  industriiil  depression  syndicates 
are  seen  to  their  greatest  advantage — at  least  by  their  mem- 
bers. It  is  then  not  surprising  that  in  191.3,  and  to  a  greater 
extent  in  the  early  months  of  1914,  syndication — the  renewal 
of  old  syndicates  and  tlie  foundation  of  new  ones — should  have 
been  one  of  the  most  frequent  subjects  discussed  in  the  com- 
mercial Press. 

There  is  no  doubt  that  after  each  successive  boom  the  desire 
for  syndication  is  strengthened  and,  at  the  game  time,  its 
accomplishment  is  rendered  more  difficult.  llie  desire  is 
■strengthened  because  every  boom  gives  the  members  of  the 
various  industries  a  chance  of  extending  their  works  and  rais- 
-jng  their  capacity  of  output — which  me-ans  an  increased  pro- 


duction and,  in  consequence,  an  increased  competition  during 
a  slump.  In  the  first  quarter  of  1914  juices  of  uneyndicated 
goods  reached  what  seemed  to  be  the  Iowe,st  ix)ssbile  limit. 
Yet  the  cry  for  syndication  became  louder  as  the  depression 
progressed. 

The  difficulties  of  syndication  are  augmented  because  every 
boom  gives  a  further  advantage  to  the  giant  works  which 
have  virtually  concentrates!  the  various  stages  of  manufacture 
under  one  roof.  They  have  little  interest  in  the  variou»  syndi- 
cates controlling  the  respective  stages  of  manufacture  unless 
they  aie  granted  preponderant  figures  of  participation,  more 
especially  in  the  final  stages.  -\s  the  smaller  works,  whether 
syndicated  or  not.  are  greatly  at  the  mercy  of  the^ie  giants, 
they  naturally  prefer  a  state  of  syndication  which  guaiantees 
their  existence,  checks  competition,  secures  steady  prices  in 
the  home  market,  and  provides  exiwrt  bounties  for  foreign 
orders.  For  the  giant  concerns,  syndication  means  financial 
sacrifices;  but  these  sacrifices  are  expected  of  them  a.s  they 
are  the  princes  of  industry,  the  pillars  of  Genuany's  e^jonomic 
life.  ITieir  concerns  have  become  wojld  concerns.  ITiey 
embrace  .so  many  branches  of  manufacture,  they  command 
so  many  markets,  that  they  reach  above  k)cal  industrial  tides. 
The  rise  of  such  works,  although  it  has  been  greatly  a-ssisted 
by  the  modem,  developments  of  German  banking,  is  chiefly 
due  to  the  application  of  science  Uj  manufacture.  l"hese 
leaders  have  increased  their  profits  by  carrying  the  science  of 
by-products  to  its  utmost  limits,  and  they  have  thus  very 
materially  reduced  their  cost  of  production.  They  are  generous 
and  indefatigable  where  scientific  research  is  concenied.  k 
succession  of  booms  has  made  these  mammoth  concerns  finan- 
cially independent. 

Their  Influence  at  Home. — The  financial  power  to  which  they 
have  attained  is  used  for,  amongst  other  objects,  the  acquisi- 
tion of  their  own  means  of  transport.  The  rea.son  is  that  all 
the  world  over  the  item  of  transport  is  gaining  an  additional 
importance  in  the  faculty  of  competition.  S<>me  jwiwerful 
mining-.shipping  combinations  are  an  example  of  this  develop- 
ment. 

The  most  recent  development  in  the  matter  of  concentration 
is  perhaps  the  most  interesting  of  aU.  To  guarantee  a  steady 
sale  of  their  vast  output  some  of  the  big  works  began  U>  effect 
a  financial  combination  with  their  own  consumers,  thus  fol- 
lowing on  an  extensive  scale  an  example  set  by  the  electriciil 
industry.  An  important  works,  manufacturing  machines  for 
use  on  railways,  has  bought  up  a  company  letting  out  railway 
machinery ;  the  firm  of  Krupp  has  bought  up  two  shipbuilding 
yards;  a  leading  factory  producing  electrical  appliances  and 
machinery  has  obtained  conti-ol  of  an  electrical  power  supply 
company. 

These  gigantic  concerns  exonise  a  steadying  influence  upon 
the  country's  economic  life  because  their  interests  are  world 
interests.  Whatever  the  industrial  tide  may  be  at  home,  they 
are  vast  employers  of  labour;  in  many  conmiunitiea  they  aie 
the  backbone  of  local  finance ;  together  they  contribute  colossiil 
revenues  to  the  public  funds.  It  is  not  unnatural,  then,  that 
such  cxmcerns  obtain  fa<ilities  from  the  (rtivernment  which 
would  be  denied  to  the  smaller  fry.  These  privileges  in  turn 
strengthen  their  position  and  give  them  an  additional  lead. 
They  obtain  the  aid  of  the  diplomatic  and  consular  ser\iee  and 
the  financial  supix>rt  of  the  lianks,  so  much  craved  by  our 
manufacturers. 

Effect  oil  Export  Trade.— Mu-  neces.sities  of  the  German 
export  trade  have  always  enjoyed  the  special  g<«ldwill  of  the 
authorities.  Under  special  export  railway  taiilfs,  practically 
all  consignments  belnw  .5.000  kilos,  and  most  consignments 
above,  are  carried  to  the  coa.st  or  to  the  frontiers  at  reduce<l 
rates  if  intendetl  for  exixirt.  In  some  cases  the  rate  is  as  low 
as  1..5  pfennig  (id.)  per  ton-kilom.  As  umler  the  tenns  of  these 
through  tariU's  the  (ierman  cNivirt  must  be  wirried  in  the 
ships  of  certain  (ierman  lines,  they  constitute,  in  addition  to 
the  indinx't  export  bounties,  aLso  indirect  shipping  sulisidies. 
Early  in  1914  a  new  postal  convention  was  signed  between 
the  German  and  Swiss  authorities,  grantiiig  additional  facili- 
ties to  the  Geniian-Swiss  an<l  Gernian-ltalian  parcel  jxtst  ser- 
vice; it  will  also  indirectly  benefit  Gcrmaii  i-onsignm.-nt.<»  in 
]iost  office  paiccls  to  Spain,  South  .-Vmerica,  and  the  Dutch 
Indies. 

Tlie  German  exporter  has  gained  considerable  adv.-inta*<> 
from  the  German  shippitig  companies,  who  apix>ai-  willing  to 
initiate  services  with  little  prosiwct  of  profit  in  the  immediate 
future.  This  policy  accounts  for  the  increasing  projiortion  of 
trade  directed  to  such  smaller  countries  :us  Gbile.  Columbia. 
Siam,  Monx-co,  the  Philippines,  \'cnezuela.  l^ilivin,  Uruguay, 
etc.  Tlie  North-German  I  .Inyd  was  rumoiirisl  to  be  about  to 
start  a  dire<-t  lino  from  Germany  to  New  Zealand.  Again, 
manufacturers,  merchants  and  shippers,  interested  in  the  sam<- 
markets,  have  olubbixl  together  to  form  spixial  societies  for 
nursing  these  market-a  so  as  to  be  able  to  lay  their  respective 
wishes  with  greater  weight  before  the  Imiierial  Government. 
Early  in  1914,  all  these  (!ernian  foreign  societies  formed  ;« 
union  among  themselves.  Ilie  leading  finiis  in  certain  German 
industries  (metallurgical,  electrical,  chemical,  construction) 
have  become  world  institutions,  with  branches  established,  na 
ffparate  companies,  in  many  foreign  parts:  as  witness  the 
German-capitalised  electrical  concerns  in  Rus-sia  and  in  South 
America,  where  the  P.U.l'-.G.  is  probably,  with  the  exception 
of  the  Bagdad  railway,  the  hirgest  German  foreign  enter- 
prise. Prom  a  mercantde  point  of  view,  there  can  be  little 
doubt  that  so  far  the  benefit  which  Genuany  has  derived  from 
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this  inivato  industrial  colonisation  outweighs  the  benefit  which 
she  has  deiived  from  her  political  colonies. 

Increaseil  means  of  pi'oiluction.  the  price  policy  pursued  by 
the  svndicat<>s.  the  difiiculties  of  some  of  the  finishing  indus- 
tries in  the  home  market,  will  help  to  explain  the  record 
figures  of  the  German  exjxirt  trade  in  1913.  It  will  help  to 
explain  also  why  there  is  hardly  a  report  published  by  the 
various  Chandsers  of  Commerce  throughout  Germany  which 
does  not  contain  some  remark  as  to  the  unsatisfactory  prices. 
the  small  profits,  the  price  concessions  which  bad  to  be  made 
abroad  to  secure  the  necessary  contracts,  ilore  particularly 
from  the  swond  half  of  I'Jlo  onwards  the  necessity  of  a  larger 
German  export  seemed  uppermost  in  the  pnlilic  mind — the 
whole  Press  suddenly  overtiowed  with  articles  of  Germany's 
econounc  mission  abroad,  of  what  is  called  Germany's  WeJf- 
icirischaff.  Again  and  again  it  was  pointed  out  that  among 
the  three  leading  industrial  countries  of  the  world  Germany 
found  herself  by  a  long  way  in  the  least  favourable  position. 
The  I'nited  Kingdom  had  her  vast  colonial  empire  as  a  natural 
national  market;  the  T'nitetl  States  bad  a  whole  continent. 
while  Germany,  as  the  last  comer,  had  no  such  privileged 
territories.  .\s  her  colonies  could,  at  best,  be  regarded  in  the 
light  of  future  sources  of  supply  for  various  raw  materials, 
she  must  regard  the  world  as  her  trading  empire  and  rely 
exclusiveK  upon  her  energies  and  enterprise  to  conquer  it. 
Sometimes  the  limits  were  drawn  somewhat  more  closely,  and 
South  .\merica.  .\siatic  Turkey  and  the  Chinese  Empire  were 
pointed  to  a.s  h?r  special  trading  areas. 

The  subject  of  commercial  expansion  abroad  lia.s  been 
tackled,  as  is  usual  in  Germany,  both  scientifiially  and  prac- 
tically, and.  as  might  have  been  expected,  called  forth  also 
two  scientific  institutions,  and  a  new  publication,  Greater 
Germairii. 

The  Government's  paternal  care  for  Germany's  foreign 
trade  has  found  a  noteworthy  expression  in  connection  with 
the  foreign  loans  placed  upon  the  German  market.  Pressure 
has  so  long  been  brought  to  bear  upon  the  leading  banks  that 
it  has  now  become  a  recognised  practice  that,  before  a  foreign 
loan  is  taken  over,  the  Ministry  of  Commerce  is  consulted  to 
ascertain  whether  the  issue  would  be  a  desirable  one  for  com- 
mercial rea.sons,  though  some  financial  quarters  object  very 
strongly  to  this  novelty  of  what  they  call  a  financial  protec- 
tion. '  Very  important  commercial  orders  are  thus  being  ob- 
tained abroad.  The  practice  has  already  become  so  firmly 
established  that  something  of  an  apology  was  published  early 
in  1914.  when  part  of  the  Bosnian  loan  was  taken  over  by 
Gennan  banking  houses  without  commercial  concessions  hav- 
ing been  obtained.  The  Budapest  municipal  loan  brought 
Germany  a  rich  crop  of  industrial  orders;  the  industrial  de- 
mands in  connection  with  the  Bulgarian  loan,  which  were 
;•  bnittedly  onerous  because  the  German  money  market  was 
tlie  only  one  available  at  the  time,  were  greatly  responsible 
f  !'■  the  failure  of  the  negotiations  on  the  original  basis. 

Tendencij  Toirnrds  Stniiilnrdisaflnii. — The  desire  to  save  ex- 
pensive labour  has  naturally  led  also  to  an  increa.sed  use  of 
machines.  The  change  has  not  been  without  its  eff(>ct  upon 
the  traditional  spirit  animating  Gennan  manufacture,  .^t 
one  time  it  was  the  pride  of  German  manufacturers  that  they 
entered  moie  willingly  than  others  in,to  a  customer's  special 
intentions.  No  doubt  the  inclination  still  holds  good  to  .some 
extent — yet  a  careful  student  can  discover  a  change;  the 
scramble  is  becoming  more  and  moie  one  for  orders  of  stan- 
dard patterns;  difficultv  is  beainning  to  lie  experienced  in  find- 
ing manufacturers  willing  to  accept  those  stray  orders  for 
goods  wbiib  differ  from  the  ordinaiT  patterns.  Once  the 
machine  has  been  set  for  a  while  the  experienced  workmen  of 
the  older  school  cea.se  to  be  available. 
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~ '<  .  V  ii.  hr'^  "■      MmuXD   Elect-!  i;     r        (^. 

,\    W.    L.   r.iMiK-..     J^.nuary  IStti. 

7.57.     '*  Wire   joiner    for    Ihc   purpose   of   connectioL; 
,,  her  «!r  i  "     1.  TiiiKER.    January  18th. 

7^'t'.     ""  il>le  cutter."    J.  Parker.    January   18th. 

714.     "  i.hboBrds."    C.  TcuN-ncLL,   Ju.v.      January   IPth. 

7fi7.     "  Dni.r  111.  k  and  contart  for  olcctrir  plevators."     H.  P.   .McCoLT.. 
Hi  y  18lh.     (Convention   date.   January  a3rd.  1914,   .'Vuslralia.)     (Complete.)  ' 

S21.  "  Circuit  arran«emenls  foi  teleplionii  svstems."  W.  H.  Guis'STED. 
Jrnuary   18lh.     (Completi;.) 

^13.  ".Automatic  apparatus  for  electricilly-illuminated  signs  and- the  like." 
E.  .Savove.  Januai-y  18th.  (Convention  date,  January  26lh.  1914,  France.) 
(Complete.) 

8.31.  '*  .Stray-wave  protective  devices  for  electric  circuits."  SiEMENS-Scnut^ 
KEKTWERKE  G.M.B.H.  Januarv  19t!i.  (..Wdition  to  17,532/13.  Convention  date, 
January  20lh,  1914,   Germany.)     (Complete.)- 

850.  "  Cniversaf  coupling  for  motors,  whether  driven  bv  oil,  electricity, 
steam,  or  gas."    .S.  Wii.louchbv.    January  19th. 

863.  "  Sparking-plugs  for  internal  combustion  engines  and  the  uke."  ^^^  F. 
Gkaftov  &  W.  D.  CVKNEV.     January   19lh. 

f^ftH.  "  Manual  .nnd  semi-automatic  telephone  svstems."  Betueander  At'To- 
MATir  Telephone  Co.,  Ltd.,  &  W.  .Aitken.    January  19ih. 

S82.  "  Dynamo-electric  machines  and  installations."  .SoC.  .Anon,  des  EtaB- 
i.t.ssEMEvTS  L.  Hi.ERioT.  January  19lh.  (Convention  dale,  February  7th.  1914. 
nelqium.)      (Complete.) 

884.  "  Arc  lamps."  J.  \V.  Allison  &•  T.  Hadawav.  Januarv  19th.  (Com- 
plete.)     (Convention    dale,    December    lOth.   1914,   United    States.) 


891.     "  Electro-magnetic  levitating   apparatus."     E.  BACHEtET.     January  1.9j:', 
893.     "  Electrical  .switches."     Sir  A.  T.   [5AWSON  &  J.   HoRXE.     Janua«   19th.  ' 
895.     "  Electrical    receiving    apparatus."      Sir    A.   T.    Dawson   &  J..   Hokne 

Januarv  19lh. 

!inu.     "  l^istribution    fuse   boards   for    electrical   circuits."     MloLAND  .Electric 

Mam  FACTURING  Co.,    Ltd.,  &  W.   L.  Barber.     January  20lh.  - 
901.     "Electrical    switehos."      .Midland    Electric  "Mascfacti  ri\x.   Co..    Ltd.. 

S:    \V.   L.   Barber.     January  20th. 

913.     "Electro-magnetic  guns."     F.   Rearoos.     January  20th.        ■     -.    --.■ 
924.     "  -Moving  coil  voltmeters,  ammeters,   and   the  like  (or  direct  currents.-' 

.■\.   HtiNlc.     January  20th.  '  .  -    :• 

937.     "  Electric  light  prepavment  apparatus."     H-  S.  J.  BoOTH  &  VV-  MiLLEii. 

Januarv  20lh. 

939.     "  Circuit  arrangements   for  telephone   systems."'    O.    Imrav   (Siemens  ft 

Halskc  -Akt-   Ges..   Germany).     January  20th.      (Complete.) 


942, 
945 

20ih. 
982, 

C.   C 


'  Dry  battery."     H.  E.   Hughes.     January  20jh. 

'  Electric    switch    and    fuse   service    boxes."      H.,  F.    Re.ison.      January 


"  Electrical  apparatus  for  effecting  the  chemical  combination  of  gases." 
Meigs.      Januarv   21st.      (Convention    date,   January    23rd,    1914,    United 
States.)     (Complete.)      '  , 

SSfi.  "  Means  for  selecting  one  or  more  punches  (in  a  keyboard  perforator) 
with  one  punch-selector."     S.   J.  Anderson.     January  21sl. 

1.006.  "Register  circuits  for  telephone  systems."  (>,  i  -  ^  . 
Halske  Akt.  Ges.,  Germany).     January  21st.     (Complete.) 

1.007.  "  Means  for  obtaining  periodically -interrupted  currem..  ol  eiecnicHy.' 
W.   H.  Grissted.     January  21st.     (Complete.) 

1,016.  "  Electric  signalling,  especially  applicalile  to  collieries."  S.  G.  LeaCii 
&  E.  G.   Brown.     January  21st. 

1.076.     *'  Healing-unit  or   resistance   elemenr  g   apparatus," 

A.  Slatter  &  G.   Wilde.     January  22nd. 

1.085.  "  Controlling  and  indicating  electric  motors  iroin  a  distance  and  the 
agplication  thereof  to  weighing  machines."  Stothert  &  PiTT,  Ltd.,  &  E.  S. 
Franklin.     Januarv  22nd.     (Complete.)  r 

1.087.  "  Telepho'ne  svstems."  J.  E.  CooLEV.  January  22nd.  (Convention 
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Amoxijst  the  various  matters  of  interest  which  claiuied 
attention  at  the  recent  meeting  of  the  Point  Fives,  we  notice 
that  the  Chairman's  suggestion  that  the  simpler  class  of 
cooker  could  now  be  practically  standardised,  to  facilitate 
manufacturing  in  quantity  and  reduction  in  selling  cost,  met 
with  little  response. 

Any  suggestion  of  this  sort  usually  meets — as  this  did — 
with  the  reply  that  the  time  Is  not  ripe  for  such  a  move, 
as  improvements  are  constantly  being  introduced,  and  so 
on  ;  and  there  the  matter  ends  for  the  time. 

But  let  us  face  the  facts.  Those  blissful  conditions  of 
domestic  life  in  which  the  electric  cooker  is  to  play  such 
an  ambitious  role  will  never  be  attained  while  electric 
cooking  apparatus  is  beyond  the  means  of  the  average 
householder — "  point  five  "  tariffs  notwithstanding — and  we 
must  admit  that  the  technical  advantages  likely  to  be 
derived  by  allowing  the  designer  of  apparatus  absolute 
freedom  in  his  efforts  will  not  necessarily  be  translated  into 
commensurate  economies  in  manufacturing,  with  which  we 
are  mainly  concerned. 

We  are  reminded  that  some  meritorious  inventions  might 
never  have  seen  the  light  of  day,  had  not  the  ruthless  commer- 
cial man  cut  short  the  process  of  perfection  on  which  the  in- 
ventor was  engaged  and  applied  his  ideas  then  and  there  to 
some  practical  purpose,  and  we  fail  to  see  why  the  electricity 
consumer  of  to-day  should  be  denied  the  benefits  of  organised 
production  in  order  to  provide  future  generations  with  a  more 
perfect  edition  of  what  is  already  an  efficient  apparatus. 

At  the  present  time  each  manufacturer  standardises 
bis  own  products,  as  far  as  possible,  apparently  without 
prejudicing  experimental  development,  and  what  is  required 
on  the  part  of  the  central-station  authorities  and  manufac- 
turers is  some  agreement  fixing  standard  lines  of  develop- 
ment, and  standard  dimensions  and  ratings,  and  aiming  at 
some  degree  of  interchangeability  of  parts. 

This  is  obviously  a  matter  in  which  the  Point  Fives  could 
set  the  ball  rolling,  and  which  the  recently-formed  Elec- 
trical Development  Committee  of  the  I.M.E.A.  could 
investigate  through  a  technical  sub-committee,  with  a 
view  to  presenting  a  report  for  discussion  at  the  annual 
convention.  Such  a  report,  if  it  only  reviewed  the  posi- 
tion at  the  moment,  would  be  instructive  and,  no  doubt, 
would  lead  to  some  explanation  of  the  considerable  diverg- 
encies in  design  which  at  present  exist. 

Take,  for  instance,  the  following  data  for  what  we  m  y 
call — only  from  the  resemblance  in  outward  shape — "gas- 
stove  "  type  electric  ovens  by  four  well-known  makers.  The 
cubical  capacities  of  the  ovens,  which  are  apparently  intended 
for  cooking  for  an  "  ordinary  household,"  vary  from  5,500 
cb.  in.  down  to  3,600  cb.  in.,  while  the  maximam  loadings 
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are  -54,  "59,  -44  and  -66  watt  per  cb.  in.,  from  large  to 
small  size.  Another  widely  used  oven  of  a  different  type, 
of  4,250  cb.  in.  capacity,  has  a  maximum  loading  of  only 
•37  watt  per  cb.  in. 

In  the  matter  of  boiling  plates  makers  are  equally  at 
variance,  a  few  lists  showing  7-in.  plates  with  loadings  of 
from  800  to  1,000  watts,  and  S-in.  plates  with  loadings  of 
from  800  to  1,200  watts  (each  individual  maker  having  his 
own  rating  for  each  diameter),  while  a  glance  at  the  par- 
ticulars of  hot- water  nrns  leads  to  the  assumption  that  some 
makers  are  prodigal  in  their  ratings,  or  that  the  others 
possess  the  secret  of  efficiency  to  an  extraordinary  degree. 

Making  allowance  for  certain  technical  differences,  which 
can  be  readily  explained,  there  still  appears  to  be  scope  for 
some  standard  lines  of  development  along  which  the  in- 
genuity of  the  designer  should  be  directed  for  preference, 
at  the  earliest  possible  moment.  It  is  fair  to  assume  that 
the  electric  cooker  will  be  placed  in  the  hands  of  neither 
more  nor  less  skilful  users  than  is  the  case  with  the  gas 
cooker,  and  that  the  latter  gives  a  reasonable  degree  of 
satisfaction  will  be  granted,  despite  the  filthy  conditions 
which  often  prevail,  and  discount  any  approach  to  the 
efficieniy  in  use  which  the  designer  presumably  intended. 
The  only  efficiency  which  counts  is  that  obtained  by  the 
user,  and  progress  in  this  respect  is  only  deferred,  so  long 
as  the  apparatus  is  generally  out  of  reach. 


The   greatness   of    Manchester    as    an 
Engineers  and   engineering  centre  is  unquestionable,  and 

the  Technical  ^  -l  u  j  ^     u 

p  in  consequence  it  has  good  reason  to  be 

proud  of  the  large  army  of  engineers  of 
all  kinds  who  follow  their  callings  in  the  district.  And 
Manchester  being  smaller  and  more  compact  than  London, 
and  possessing  a  frequent  and  convenient  tramway  system, 
which  takes  you  in  from  the  outer  manufacturing  districts 
right  to  the  heart  of  the  city  where  hotels  and  other  such 
public  meeting  places  are  to  be  found,  its  engineers,  both 
professional  and  trade,  have  succeeded  Ln  establishing  a 
very  useful  institution  known  as  the  Engineers'  Club. 
Here  excellent  opportunities  are  afforded  for  social  inter- 
course, for  "  talking  shop,"  and  for  comparing  views 
on  engineering  matters  of  the  moment.  Amid  such 
surroundings  it  is  possible  to  conduct  proceedings 
with  greater  freedom  and  less  formality  than  would 
be  considered  becoming  at  a  full-dress  discussion  at 
a  dignified  institution.  But  even  at  an  Engineers'  Club 
if  you  want  a  successful  gathering  there  must  be  a  good 
subject  and  an  author  who,  by  practical  experience,  is  able 
to  deal  with  it  authoritatively.  The  Manchester  Club  is 
not  confined  to  technical  engineering  matters,  indeed  some- 
times it  aspires  to  scale  the  heights  to  far  loftier  regions. 
It  has  comparatively  recently  brought  its  weight  to  bear  by 
discussing  measures  for  giving  a  stimulus  to  the  Board  of 
Trade,  so  that  it  may  represent  engineering  and  other 
industry  more  worthily  in  these  trade-capturing  days  and  in 
the  future  when  pruning  hooks  and  ploughshares  have 
succeeded  to  less  peaceful  contrivances.  Of  the  Club  in  this 
connection  we  say  more  power  to  its  elbow  !  Still  more 
recently  it  has  had  a  discussion  on  "  The  Engineering  Trade 
and  the  Press."  Unfortunately,  when  the  Board  of  Trade 
was  under  fire  every  nail  of  criticism  that  was  driven  home 
must  drive  into  that  one  Board — it  could  not  point  to 
any  other  culprit ;  but  when  the  Press  comes  in  for 
critical  attention,  everybody  finds  the  cap  to  be  —well, 
a  misfit.  Now,  everybody  who  has  not  been  on 
the   Press   knows  perfectly  well    how    it   should    be   run, 


and  it  has  not  been  unknown  for  the  Press  even  to  suggest 
measures  for  the  more  enterprising  conduct  of  some 
branches  of  engineering  industry.  How  far  the  engineer  is 
capable  of  running  the  I'ress,  and  how  far  the  Press  is  able 
to  assist  the  engineer,  would  be  a  most  excellent  subject 
for  a  Club  debate.  Our  own  view,  after  having  had  some- 
thing more  than  an  average  experience  in  both  capacities, 
is  that  their  functions  and  operation's  are  mutual  and  co- 
operative. The  technical  I'ress  depends  upon  the  engin- 
eering employer  because  he  is  an  advertiser,  and  upon  the 
professional  engineer  because  he  is  a  reader,  and  very  often 
a  most  acceptable  writer.  The  engineering  employer  and 
professional  engineer  alike  depend  upon  the  technical  Press, 
because  it  informs  them  upon  many  matters,  tells  them  of 
developments  that  will  bring  them  business,  and  if  they 
advertise  takes  their  names  to  the  uttermost  parts  of 
the  earth — if  it  goes  there.  Xow  seeing  that  the  Press 
has  ventured  to  make  suggestions  to  the  engineer,  nothing 
is  more  natural  than  for  the  engineer  to  desire  to  assist 
the  Press  to  increase  its  own  efficiency.  AVhereat  we, 
of  all  Editors,  shall  be  the  last  to  take  offence.  In- 
deed, we  welcome  any  movement  that  engineers  and  the 
engineering  trade  may  think  fit  to  institute,  for  in- 
(juiring  as  to  which  out  of  the  scores  of  journals  pub- 
lished in  these  days  of  trade-expansion  efforts  meet  their 
requirements  most  satisfactorily.  Where  there  are  large 
families  there  may  not  be  so  much  to  go  round  as  where 
there  is  one  petulant  spoilt  child,  unfettered,  and  licensed  to 
go  its  own  way,  but  there  may  be  a  spirit  of  self-help  and 
independence  engendered  by  sheer  necessity.  It  may  be  so 
in  respect  of  the  Press.  There  may  be  a  large  family,  but 
only  the  members  that  are  able  to  give  evidence  of  proved 
ability  to  assist  profession  and  industry  are  allowed  to 
survive  for  any  length  of  time,  unless  manufacturers  and 
traders,  the  while  they  grumble  because  there  are  sd 
many  of  us,  open  their  hand  with  indiscriminate 
generosity.  When  the  Manchester  Engineers'  Club 
held  its  discussion  a  week  or  two  ago,  it  was 
fortunate  in  having  as  the  opener  of  its  debate,  Mr.  Frank, 
Nasmith,  editor  of  the  Textile  Recorder.  We  congratulate 
ttie  club  upon  having  such  a  high  standard  of  journalistic 
practice  put  before  it,  and  the  author  upon  having  the 
courage  to  express  his  views.  As  a  general  rule,  we 
prefer  to  let  our  pages  speak  for  themselves  concerning  the 
store  of  valuable  material  that  very  carefully  considered  and 
very  definitely  adopted  policies  lead  us  to  publish  ;  we  also 
prefer,  on  the  whole,  to  let  manufacturers'  own  correspond- 
ence and  order  books  tell  them  where  our  Review  circu- 
lates regularly  every  week — not  once  now  and  again  when 
the  fit  takes  us.  But  it  is  as  well  that  occasionally  an 
editor  should  meet  the  representatives  of  the  industry  as 
Mr.  Nasmith  did  at  Manchester,  and  bring  before  their 
notice  how  much  they  owe  to  the  technical  Press  when  it 
carries  on  its  operations  in  such  a  way  as  to  win  the  life-long 
attachment  of  its  readers  by  publishing  the  information 
that  they  require  but  can  obtain  in  no  other  way,  and  by 
exercising  a  spirit  of  independence  and  fairness  in  main- 
taining a  high  standard  of  editorial  policy. 


Lead. 


There  has  been  a  very  satisfactory 
business  done  in  lead  during  the  last  few 
weeks,  and  while  there  has  not  been  any  elasticity  shown  in 
prices,  there  has  nevertheless  been  a  steady  tone  in  the 
market.  Much  of  the  selling  witnessed  came  from  agents 
for  the  Convention  who,  at  times,  appeared  anxious  to 
keep  down  the  price,  probably  in  order  to  prevent  America 
getting  a  fresh  foothold  here.  American  lead  has  on  more 
than  one  recent  occasion  proved  a  bugbear,  and  the  leading 
interests  here  have  an  antipathy  to  material  being  offered 
from  across  the  Atlantic  because  it  spoils  their  market. 

There  has  been  a  good  deal  of  metal  coming  to  hand  from 
abroad,  and  this  has  resulted  in  the  market  being  pretty 
well  supplied  with  material.  The  natural  sequence  to  this 
is  that  there  has  been  a  weakening  in  the  price  of  spot  and 
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early  delivery  material  compared  with  forward,  but  the  dis- 
count  does  not  amount  to  much,  though  the  fact  that  there 
is  a  discount  i3  worth  recording.  For  the  most  part  every- 
thing which  is  coming  forward  appears  to  be  wanted,  but 
there  has  been  a  falling  off  in  the  demands  met  with  from 
Russia,  which  country  has  for  a  long  time  now  been  one  of 
the  mainstays  of  the  lead  position.  Not  only  have  con- 
siderable quantities  of  lead  been  shipped  from  England  to 
Archangel,  and  also  from  Australia  direct  to  Yladivostock, but 
sales  have  also  been  made  for  shipment  from  New  York 
to  the  latter  port.  Attempts  have  been  made  also  to 
ship  direct  from  Spain,  but  the  shipping  difficulty  seems 
to  have  proved  insuperable  in  this  case.  AVith  the  approach 
of  the  spring  it  is  to  be  expected  that  the  Yladivostock 
route  will  laps3  into  disfavour,  because  Archangel  is  much 
handier. 

The  main  consumption  in  progress  is  undoubtedly  in  con- 
nection with  the  supplies  of  ammunition  required  by  the 
forces  in  the  field,  and  the  demands  experienced  on  this 
account  can  hardly  undergo  any  important  abatement  for 
some  months  to  come,  or  at  least  until  the  war  has  entered 
upon  a  new  phase.  There  is  considerable  dislocation  still 
in  the  Broken  Hill  region  of  Australia,  but  taken  all  round 
output  appears  to  be  quite  sufficient  for  all  practical  purposes. 
Mines  and  smelters  are  partially  at  work  and  under  the 
restrictive  conditions  affecting  general  consumption  as  dis- 
tinguished from  consumption  for  war  purposes,  there  is 
apparently  plenty  of  lead  available. 

The  position  in  North  America  is  rather  uncertain.  For 
one  thing  the  remarkable  advance  in  the  price  of  spelter 
has  put  this  metal  into  an  altogether  false  relation  to  lead, 
and  this  tends  to  have  an  unsettling  effect  upon  markets, 
while  in  Mexico  chaos  continues  to  reign  undisturbed.  It 
is  quite  possible  that  if  only  the  congestion  at  the  docks 
abated  and  lead  were  to  be  got  out  of  arriving  steamers 
with  something  approaching  reasonable  expedition,  there 
might  be  a  small  further  reduction  in  the  price  of  early 
deliveries,  but  so  long  as  congestion  reigns  undisputed, 
something  near  to-day's  level  of  prices  seems  likely  to  be 
oontinued,  always  supposing  that  no  unforeseen  new  factor 
comes  into  play. 


A  SCHEME  is  being  promoted  in  Ger- 

^'i^_  many  for  the  purpose  of  rendering  that 

International  .       .    ,         ,  '^.     .,  ., ,        ,  ., 

AInmininm      country  independent,    if   possible,   of  the 

Industry.  quotations  for  various  metals  which  are 
given  oa  the  London  Metal  Exchange,  on  the 
return  of  normal  conditions  after  the  conclusion  of  the  war. 
A  subsidiary  exchange  for  copper  has  already  been  in  exist- 
ence for  two  or  three  years  in  connection  with  the  Berlin 
and  Hamburg  Stock  Exchanges,  and  the  Exchange  Com- 
mittee of  the  former  has  now  been  asked  to  extend  the 
scope  SD  as  to  include  quotations  and  contracts  for  spelter, 
lead,  aluminium,  and  antimony.  The  question  as  it  affects 
the  four  metals  has  been  set  forth  in  a  memorandum, 
an  extract  from  which,  concerning  aluminium  alone,  may, 
perhaps,  be  of  interest.  As  is  well  known,  an  international 
aluminium  convention  or  syndicate  was  in  existence  down  to 
the  outbreak  of  the  war.  The  sole  object  of  the 
syniicate  wai  to  regalate  the  production  of  the  works  and 
prescribe  minimuai  prices,  and,  in  the  absence  of  a  sales 
organisation,  the  business  with  consumers  was  generally 
conducted  through  a  number  of  merchants.  According  to 
the  experience  gained  in  recent  years,  the  price  which  con- 
sumers have  had  to  pay  has  dilTered  in  many  cases  from  the 
particular  charge  which  was  fixed  by  the  syndicate.  During 
periols  of  great  demand  the  merchant  price  has  rapidly 
risen  above  the  syndicate  minimum,  but  at  other  times, 
when  large  (juantities  of  aluminium  have  been  in  the  posses- 
sion of  the  merchants,  the  prices  actually  realised  by  the 
latter  have  been  much  below  those  of  the  syndicate,  so  that 
it  may  be  said  that  the  actual  course  of  prices  has  been 
probably  influenced  on  wide  lines  by  the  syndicate,  although 
not  settled  individually  by  the  combination.     The  world's 


production  of  the  metal  increased  from  8,200  tons  in  1903 
to  68,200  tons  in  IIUS,  and  a  further  large  augmentation  is 
expected  in  the  future.     The  memorandum  states  that  this 
fact,  taken  in  conjunction  with  the  circumstance  that  next  to  the 
United  States  Germany  has  the  largest  consumption,  renders 
it  desirable  that  the  latter  country  should  secure  the  im- 
portant  position   in   the    world's   market  to   which   it    is 
entitled,  by  the  establishment  of  a  German  Exchange.    The 
idea  is  that  by  the  creation  of  such  an  exchange  aluminium 
could  be  delivered  both  as  original  works'  material  and  as 
remelted  metal  ;  the  former  in  ingots,  bars,  and  sheets,  and 
the  latter  in  ingots,  having  a  percentage  of  from  98  to  99 
per  c^nt.  of  pure  metal.     It  is  further  suggested  that  in 
addition  to  Berlin  the  places  of  delivery  should  be  Hamburg, 
Rotterdam,  and  Antwerp,  and  that  a  reduction  of  53.  per 
cwt.  in  the  contract  price  should    be  made   for   remelted 
material.     As  the  aluminium  works  have  always  concluded 
long  term  contracts  and  have  granted  to   purchasers  the 
right  of  calling  for  delivery  in  from  six  to  eight  weeks,  it 
is  proposed  that  the  quotations  on  the  exchange  should  be 
for  one  particular  month  and  the  11   succeeding  months. 
As   bearing   on   the   present  situation  of  the  international 
market,  Norwegian  newspapers  report  that  a  company   at 
Stavangar   recently   purchased   aluminium   in   the   United 
States   of   the   value   of  £54,000  owing  to  the  European 
market   being   closed.      In   Norway   itself  the    productive 
capacity   is   undergoing   a   great   expansion.      The  Anglo- 
Norwegian  Aluminium  Co.,  for  instance,   is  credited  with 
having  now  completed  its  works  at  Yennersla,  where  2,000 
tons  per  annum  are  to  be  made  ;  a  seox)nd  company,  having 
French  working  capital,  is  said  to  have  acquired  the  under- 
taking of  the  Hardanger  Electrical  Iron  and  Steel  Co.  for 
the  purpose  of  constructing  cables  of  aluminium,  and  the 
Norwegian  Nitrite  Co.,  of  Eydehavn,   is    also  declared  to 
have  erected  a  large  works  for  the  output  of  the  metal. 


The  Swiss 
Electrical 


A  FURTHER  contribution  on  the  subject 
of  the  situation  of  the  electrical  industry  in 
Switzerland  is  contained  in  the  December 


Industry. 

issue  of   the  publication   issued  by   the 

Swiss  Credit  Anstalt.  The  report  states  that  during  the 
first  half  of  1914  the  industry  was  very  well  employed,  and 
also  had  an  abundance  of  orders  in  all  branches  at  the  close 
of  June.  Despite  the  complaints  which  were  being  made 
at  that  time  in  various  countries  as  to  the  course  of  busi- 
ness, it  was  confidently  expected  in  Switzerland  that  the 
results  for  the  electrical  industry  would  be  favourable  for 
the  whole  of  1914,  but  every  estimate  was  upset  by  the 
ou':,break  of  the  war.  It  has  to  be  borne  in  mind  that 
Swiss  firms  have  to  depand  upon  the  export  trade  for  the 
greater  portion  of  their  business  :  the  inland  market  alone 
could  not  have  kept  them  employed  even  if  trade  in  Switzer- 
land had  not  experienced  a  decline  through  the  war.  On 
the  outbreak  of  hostilities  the  foreign  trade  was  at  first 
completely  tied  up,  and  at  the  present  time  it  can  in  no 
way  be  foreseen  when,  and  to  what  extent,  a  revival  will  pro- 
bably take  place.  The  demand  on  the  part  of  different 
countries  has  undergone  a  very  material  shrinkage,  apart 
from  the  many  obstacles  in  the  way  of  transport  to  destina- 
tions, whilst  the  collection  of  payments  from  abroad  is  a 
matter  of  greatest  difficulty.  There  is  also  uncertainty  as 
to  whether  or  not  the  Swiss  industry  will  be  brought 
gradually  to  a  complete  standstill  owing  to  the  hindrances 
to  securing  the  delivery  of  raw  materials,  and  considering 
the  whole  of  the  facts,  the  report  concludes  that  the  only 
course  is  to  await  developments. 


Eh'ctrolytic  I»ro(lucfioii  of  Ovvaen.— Several  fac- 
tories in  St.  Liuif,  Mo.,  are  now  engaeed  in  th«>  electrolytic  pro- 
daction  of  commercial  oxygen  gas.  The  electrolyte  Ufed  is  a  10 
or  16  per  cent,  eolation  of  either  canetic  eoda  or  canetic  potash, 
The  oxygen  given  ofif  at  one  electrode  is  collected  and  compressed, 
while  the  hydrogen  given  off  at  the  other  electrode  is  allowed  to 
escape. —  Chemical  Trade  Journal. 
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MODERN    WIRING    WORK.    PARTICULARLY 
IN    BAD    SITUATIONS. 


By  H.  C.  TOFIELD. 


{Continued  from  page  169.) 

An  installation  carried  out  with  C.T.S.  wires  is 
not  intended  to  compete  with  thin,  close-joint,  slip- 
conduit  and  foreign  V.I.R.  cable.  Cheap  conduit 
installations  frequently  entail  considerable  expense 
in  repairs  owing  to  subsequent  breakdowns  after 
being  installed  a  short  time,  while  the  use  of  slip 
conduit  is  prohibited  under  the  rules  of  the  Institu- 
tion of  Electrical  Engineers,  by  the  Fire  Insurance 
Companies  and  a  large  number  of  Supply  Authorities. 

Where  a  system  of  wiring  is  to  be  installed  in  a 
wet  or  corrosive  situation  and  is  expected  to  success- 
fully withstand  these  conditions,  the  best  material 
must  be  used,  and  cost  is  not  usually  such  an  im- 
portant point  as  the  provision  of  a  first  rate  job.  In 
fact,  cost  is  often  taken  as  the  most  unimportant  item 
in  a  first  rate  job,  such  as  where  one  occasionally 
finds  contractors  who  have  been  given  the  mainten- 
ance charge  of  jobs  in  severe  situations,  as 
acid  factories,  but  prefer  to  stick  to  other  systems 
of  wiring,  however  useless  they  have  been  proved, 
so  long  as  they  can  say  the  consulting  engineer 
specified  it  originally.  It  is  difficult  to  imagine  what 
is  the  reason  for  such  conservatism,  but  it  is  quite 
clear  that  a  maintenance  job  is  a  z'ery  useful  one 
in  slack  times. 

It  is  in  such  cases  as  these  that  the  C.T.S.  wiring 
system  has  its  special  advantages  over  any  other 
method  of  wiring,  for  it  will  provide  a  satisfactory 
installation  under  most  circumstances  with  a  mini- 
mum expenditure. 

.The  best  insulated  wires  are  of  little  value  in  bad 
situations  if  the  fittings  do  not  protect  the  ends  of 
same  as  efficiently  as  the  wires  themselves  are 
sheathed,  and  in  order  that  they  shall  be  fully  pro- 
tected, several  fittings  have  been  specially  designed 
for  corrosive  situations  as  previously  mentioned, 
and  some  further  details  of  these  may  now  be  given 
in  conjunction  with  the  classes  of  work  dealt  with. 

The  types  of  buildings  usually  met  with  in  which 
it  is  proposed  to  instal  electric  light  or  power  may 
be  divided  into  three  classes,  in  much  the  same 
way  as  the  fire  insurance  companies  differentiate  be- 
tween "  hazardous  "  and  "  non-hazardous  "  risks. 

Where  the  installation  would  be  called  upon  to 
carry  out  its  functions  under  severe  conditions,  it 
might  be  tenned  a  "hazardous"  risk  (see  Class 
"A"  below)  not  of  course  from  the  fire  insurance 
point  of  view,  but  from  the  fact  that  the  wiring 
would  be  more  liable  to  breakdown,  and  therefore, 
extra  precautions  would  have  to  be  taken  in  carry 
ing  out  the  wiring  of  the  installation  and  in  the 
choice  of  accessories,  while  in  cases  where  condi- 
tions were  normal  (as  in  Class  "  C  ")  a  thoroughly 
satisfactory  job  could  be  provided  with  the -type  of 
accessories  commonly  met  with.  From  which  it  will 
be  seen  that  while  C.T.S.  wires  are  of  the  same 
quality  in  all  cases,  different  types  of  fittings  must 
be  used  for  various  classes  of  installations  in  order 
to  suitably  protect  the  ends  of  the  wires  according 
to  the  positions  in  which  they  may  be  installed.  Tlie 
different  types  of  installations  may  be  divided  as 
follows :  — 

Class  "  A." — All  buildings  such  as  chemical  works, 
salt  works,  dye  works,  powder  works  and  maga- 
zines, bleach  works,  paper  mills,  tanneries,  soap 
works,  oil  and  petrol  stores,  bacon  factories, 
laundries,  baths,  washhouses,  cold  stores,  breweries, 
stables,  jetties,  also  workshops  and  factories  where 
damp  or  corrosive  conditions  exist,  and  rolling 
mills,  collieries,  and  other  places  where  tittings  would 
be  subject  to  mechanical  damage  in  addition  to  cor- 
rosive action. 

Class  "  B." — All  new  buildings  in  ferro-concrete 


or  brick  and  unplastered,  where  the  wiring  is  to  be 
concealed  throughout  and  wires  sunk  in  walls  and 
ceilings  ready  for  making  good.  All  ceiling  httings, 
switches,  distribution  boards,  &c.,  to  be  fixed  when 
the  decorations  are  completed. 

Class  "  C." — Private  houses  of  every  description, 
banks,  offices,  shops  and  all  similar  places  in  which 
it  is  desired  that  the  wires  shall  be  concealed 
throughout,  or  partly  or  wholly  run  on  the  surface 
as  occasion  may  demand.  All  workshops  and  fac- 
tories which  are  clean  and  dry,  the  wires  being  run 
on  the  surface  of  the  walls  and  ceilings. 

Cables. — The  types  of  C.T.S.  cable  obtainable  for 
wiring  are  as  follows :  — 

Single-core  circular. — This  is  suitable  for  all 
classes  of  concealed  wiring  and  for  surface  wiring. 

Tzmn  or  miilticore  circidar. — This  is  also  suitable 
for  Classes  "A,"  "B"  and  "  C,"  and  particularly 


Ceiling 


Special 
Fluid  Compound 


CTS    Cable 

Fig.  1.— Part  Section  of  Cobeosiok-Pboof  Junction  Bex. 

so  for  all  long  runs  and  for  main  and  sub-main 
cables  feeding  distribution  boards,  also  for  laying 
direct  in  the  ground,  as  for  instance,  for  garage 
lighting  supplied  from  house,  or  outbuildings  from 
factor)'. 

Flat  section  tiiAn  and  three-core. — This  19  most 
suitable  for  Class  "  C,"  also  for  surface  wiring  and 
concealed  work  in  dry  situations. 


o:  .Pig.  2. — Pabts  of  Junction  Box. 

Fittings. — Special  fittings,  such  as  junction-boxes, 
distribution  boards,  switches  and  lampholders  are 
only  required  in  connection  with  work  carried  out  in 
places  similar  to  those  enumerated  under  Class  "A." 

For  Class  "  B  "  all  ordinary  switches,  distribution 
boards,  &c.,  can  be  used. 

For  Class  "  C  "  a  neat  junction  box  is  utilised, 
as  it  is  invariably  used  in  clean  and  dry  situations. 
As  twin  flat  and  three  core  flat  wires  are  employed 
under  Class  "  C,"  the  use  of  this  box  will  obviate 
loops  to  switches,  &c.,  and  so  considerably  simplify 
the  method  of  wiring  and  save  expense.  Any  kind 
of  switches,  &c.,  may  be  used. 

Corrosion  proof  fittings  for  Class  "  A."  Ceiling 
type  junction  bo.v  (White's  Patent). — This  fitting  is 
made  of  porcelain,  and  allows  the  cable  ends  to  dip 
into  the  inner  sealing  chamber,  divided  by  partitions 
to  separate  the  poles.    Tlie  chambers  are  filled  with 
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a  semi-liquid  material  of  an  insulating  and  water- 
proof nature  so  as  to  effectually  keep  out  moisture 
and  corrosive  vapours  or  gases.    (See  figs,  i — 3.) 


yie.  3. — Ceiling  ttpe  Jpnction  Box  in  Position. 

The  fitting  is  easily  fixed,  and  by  filling  the  outer 
cup  with  the  sealing  liquid  before  screwing  it  up,  the 
whole  is  completely  sealed.  It  forms  either  a  two 
•r  three  way  connector  box,  and  allows  the  ordinary 
■^  loop  in  system"  to  be  carried  out,  while  it  also 
acts  as  a  "ceiling  rose"  from  which  the  C.T.S. 
feads  are  taken  to  the  corrosion  proof  lampholder. 

Wall  type  junction  box  (White's  patent). — The 
method  of  sealing  is  on  the  same  principle  as  the 
above,  but  the  box  is  adapted  for  fixing  on  the  wall. 


A  LITTLE 
SLACK  TO 
BE    LEFT 

ON 
DOWNWARD 
LEADS.  TO 
ALLOW    FOR 
LIFTING 
INTERIOR 


Fio.  4.— Section.  Fig.  5.— Box  in  Position. 

Wall-type  Junction  Box. 

The  leads,  up  to  three  per  way,  may  be  brought 
i»  or  taken  out  in  any  direction.  The  downward 
leads  must  have  a  little  slack  allowed  so  that  the 
{nterior  may  be  lifted  out  when  required. 

{To  be  coru-luded.) 


REVIEWS. 


Motion  Picture  Operation:  Stage  Electrics  and  Illu- 
sions. By  H.  C.  HoRSTMAN  and  V.  H.  Tousi.ev. 
London :  S.  Rentell  &  Co.  Price  8/6  net. 
This  is  intended  to  be  a  practical  handbook  and 
guide  to  electricians  employed  in  theatres,  kinemas 
and  stage  illusion  work,  and  the  authors  have  at- 
tempted, with  some  measure  of  success,  to  com- 
pile a  reference  book  which  should  contain  as 
full  information  as  possible  relative  to  the  matters 
with  which  such  employes  would  come  in  contact. 
Where  possible  the  authors  have  avoided  the  use  of 
technical  expressions,  so  that  such  non-technical  men 
as  managers  and  stage  carpenters  can  readily  under- 
stand the  text.  A  slight  working  knowledge  of 
electricity  has  naturally  been  assumed  on  the  part 
of  the  reader,  however,  but  there  is  no  attempt  to 
elaborate  this,  consequently  the  book  is  of  a  severely 
practical  character.  In  it  are  two  special  chapters, 
"  Portable  Stage  Equipment  "  and  "  Theatre  Wir- 


ing," which  have  been  arranged  so  as  to  be  particu- 
larly valuable  for  reference,  and  the  authors  say  that 
these  chapters  embody  all  the  practical  knowledge 
that  has  come  to  their  notice  during  many  years  of 
actual  experience  with  theatrical  work. 

In  perusing  these  chapters,  it  has  to  be  borne  in 
mind  that  they  were  primarily  written  for  American 
readers,  and  there  ar€  consequently  terms  and  allu- 
sions which  sound  strange  to  English  ears.  Also 
there  are  a  number  of  extracts  from  the  National 
Electrical  Code  which  are  not  likely  to  prove  of 
any  value  to  a  reader  in  this  country.  Nevertheless, 
the  chapters  are  full  of  information  which  is  of  value 
and  should  go  far  to  improve  the  quality  of  the 
work  carried  out  by  stage  hands  who  are  not  fully 
qualified  electricians. 

One  of  the  features  of  the  book  is  the  number  of 
diagrams  given,  but  in  connection  with  these  it 
would  be  well  to  include  new  blocks  in  future  edi- 
tions, as  several  of  those  used  have  evidently  seen 
much  service.  In  fact,  for  an  American  publication, 
the  illustrations,  particularly  the  half-tones,  are  poor. 

Perhaps  the  most  useful  part  of  the  book  is  that 
devoted  to  the  motion  picture  machine  or  bioscope. 
A  number  of  types  are  described  and  illustrated. 
full  and  complete  directions  for  working  are  given, 
and  a  special  chapter  is  devoted  to  general  hints  on 
the  installation,  operation  and  care  of  machines. 
The  book  can  be  recommended  to  everyone  engaged 
in  the  picture  theatre  business,  although  it  is  not  so 
certain  that  it  would  be  of  great  value  to  electricians 
engaged  in  the  English  theatre  or  music  hall  world. 
G.B.B. 

Electric  Cooking,  Heating,  Cleaning,  etc.  By 
"Housewife"  (Aland  Lancaster).  Edited  by 
E.  W.  Lancaster,  M.I.E.E.  London:  Constable 
&  Co.     Price  3/6  net. 

Under  the  above  somewhat  unwieldy  and  com- 
prehensive title,  a  very  useful  and  interesting 
compilation  has  recently  been  published.  Though  not 
particularly  novel  in  its  contents,  it  is  still  worthy  of 
the  attention  of  central-station  engineers  and  all 
those  interested  in  extending  the  use  of  electricity 
in  the  homes  of  the  people.  It  serves  both  as  a 
handy  collection  of  various  data  and  also  as  a  book 
for  recommendation  to  potential  users  of  electricitx 
for  purposes  other  than  lighting.  Works  of  this 
nature  are  scarce,  there  being  but  two  others  which 
give  anything  like  similar  information— and  one  of 
these  is  written  in  the  German  language. 

On  the  other  hand  it  is  not  a  book  that  would 
appeal  to  the  average  housewife.  This  is  dis- 
appointing, for  judging  from  the  nom  de  plume  of 
the  writer  one  would  expect  some  really  practical 
information  from  the  housekeeper's  point  of  view. 
In  style  it  is  somewhat  laborious  and  lacks  fresh- 
ness and  vivacity. 

If  it  is  intended  as  a  book  of  reference,  the  absence 
of  an  index  largely  militates  against  it.  A  full  list 
of  contents  is  given,  but  it  is  essentially  clumsy  and 
difficult  of  reference. 

Approximately  two-thirds  of  the  book  deals  witii 
electric  cooking,  and  it  is  this  portion  which  is  the 
more  masterly  in  treatment;  the  remainder  is  rather 
weakly  tackled,  apparently  from  the  lack  of  practical 
knowledge  on  the  part  of  the  authoress  and  her 
editor.  Of  course  there  are  comparatively  vei7  few 
persons  who  really  have  any  extensive  experience  of 
domestic  applications  of  electricity  in  other  fields 
than  lighting  and  cooking.  An  especially  valuable 
feature  of  the  early  pages  consists  in  a  brief  discus- 
sion of  the  scientific  principles  underlying  the  art  of 
cooking^inforn>ation  concerning  which  is  normally 
very  difficult  of  access,  for  the  usual  cookery  manual 
does  not  deal  with  this  aspect.  From  this  it  is 
proved  that  slo7v  cooking,  at  temperatures  which  are 
perfectly  under  control,  is  the  ideal  method.  This, 
as  it  happens,  is  the  distinctive  characteristic  of  elec- 
tric cooking.      Thus  the  overwhelming  advantages 
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in  favour  of  electricity  as  a  cooking  agent  are  clearly 
substantiated  in  a  manner  that  many  of  its  advocates 
do  not  fully  realise,  otherwise  they  would  make  their 
case  even  stronger.  If  the  ordinai7  housewife 
understood  these  principles,  the  introduction  of 
cooking  by  electricity  into  the  home  would  be  far 
more  rapid.  However,  notwithstanding  the  analysis 
of  these  principles,  the  authoress  does  not  seem 
fully  to  comprehend  the  efficiency,  economy,  and 
general  advantages  of  the  so-called  tire-less  or 
stored-heat  cooker.  It  is  true  that  a  number  of 
examples  are  cited,  but  they  are  indiscriminately 
mixed  up  with  ordinary  electric  ovens. 

Descriptions  are  included  of  a  bewildering  list  of 
electric  cooking  apparatus,  but  very  little  practical 
assistance  of  real  value  is  given  to  help  a  novice 
in  making  a  wise  selection. 

To  find  a  "housewife"  inditing  a  homily  to 
central-station  engineers  is  somewhat  amusing;  per- 
haps, however,  this  is  due  to  the  influence  of  the 
mere  male  editor,  whose  name  in  this  capacity  is  as- 
sociated with  that  of  the  authoress  on  the  title  page. 
Nevertheless,  a  good  point  is  arrived  at  in  the  sug- 
gestion that  everj'  central-station  engineer  should 
equip  his  own  house  electrically,  so  that  he  at  least 
may  gain  experience  at  first  hand — if  he  won't  do  this 
his  committee  or  his  directors  are  to  insist  upon  it. 
For  some  unfathomable  reason  a  selection  of  oven 
temperature  curves  is  inserted  in  the  middle,  in- 
stead of  at  the  beginning  or  the  end,  of  the  descrip- 
tion of  every  oven  concerning  which  the  authoress 
could  obtain  particulars.  One  of  these  diagrams  is 
particularly  noteworthy,  for  it  deals  with  the  com- 
parison of  a  bright  unlagged  sheet  metal  oven  and 
a  lagged  oven — to  the  disadvantage  of  the  former. 
This  collection  of  graphs  is  interesting,  for  it  is 
probably  the  first  time  that  such  a  number  has  been 
published  together,  and  some  enlightening  compari- 
sons can  be  drawn  from  it.  Of  course  all  these 
diagrams  emanate  from  a  biased  source,  with  no 
particulars  as  to  how  the  temperatures  were  mea- 
sured, and  there  is  no  more  ticklish  job  than  deciding 
what  is  the  actual  temperature  of  an  oven.  Further, 
any  results  are  immediately  upset  when  a  joint  is 
put  into  the  oven. 

Some  thirty-eight  pages  are  veiy  wisely  devoted 
to  descriptions  of  large  electric  cooking  installations 
in  hotels  and  restaurants.  This  is  the  sort  of  thing 
that  assists  in  convincing  people  as  to  the  practic- 
ability of  electric  cooking,  for  if  it  pays  commer- 
cially it  must  be  within  the  reach  of  private  persons. 
Moreover,  such  a  section  will  be  most  useful  when 
discussing  the  subject  with  architects  and  restaurant 
keepers,  for  so  much  in  this  country  goes  in  accord- 
ance with  precedent. 

Some  costs  of  cooking  are  interlarded  with  des- 
criptions of  electric  cookers,  and  other  particulars 
are  sandwiched  in  after  a  discourse  on  domestic 
power  applications.  Though  the  authoress  states 
that  she  has  an  electrically  equipped  home,  she  does 
not  appear  to  draw  as  she  might  upon  her  own  ex- 
perience. If  she  had  done  so,  it  would  have  added 
much  more  to  the  value  of  the  book,  for  after  all, 
what  everyone  is  looking  for  to-day  is  tangible 
practical  records. 

The  heating  of  water  and  the  warming  of  rooms  are 
dealt  with  in  the  same  characteristic  catalogue  style 
as  in  the  case  of  electric  ovens,  and  readers  are  left 
"  to  judge  for  themselves  which  method  would  best 
suit  their  individual  requirements." 

Again,  electric  vacuum  cleaners  receive  their  meed 
of  attention,  but  here  also  practical  pointers  are 
lacking.  For  example,  it  might  be  anticipated  that 
a  reader  would  like  to  know  under  what  circum- 
stances a  blower-type  cleaner  is  preferable  to  a  pump 
or  bellows  pattern. 

As  electrically  driven  washing  machines  are  not 
yet  employed  to  any  extent  in  this  country,  the 
descriptions  in  this  book  of  American  appliances  are 
well  worth  attention.     The  machines  themselves  are 


very  much  lighter  in  construction  than  the  standard 
type  of  this  country.  Whereas  the  heavy  English 
machme  requires  a  i-h.p.  motor  to  drive  it,  the 
American  pattern  only  needs  ^  to  ^  h.p.  A  mis- 
take has  been  made  in  asserting  that  the  cost  of 
operation  is  id.  per  hour  at  id.  per  unit.  By  this 
would  naturally  be  understood  a  i-h.p.  motor  work- 
ing at  full  load,  whereas  much  smaller  motors 
are  fitted,  as  above  stated.  So  much  may  also  be 
gathered  from  an  inspection  of  the  illustrations. 

An  incorrect  illustration  has  been  inserted  in  the 
case  of  the  "  Magnet  "  electric  iron  (p.  275),  which  is 
one  of  the  best  on  the  market.  However,  no  at- 
tempt is  made  to  distinguish  the  qualities  of  any 
one  iron  from  those  of  another. 

The  attempt  to  deal  with  domestic  applications  of 
power  is  somewhat  futile.  All  the  apparatus  illus- 
trated is  only  suitable  for  hotel  or  shop  use,  with 
the  single  exception  of  the  Electric  Maid-of-all- 
work,  which  is  briefly  referred  to  on  page  282.  The 
illustration  which  should  accompany  this  is  given  on 
page  287.  The  authoress  is  apparently  not  aware 
of  the  Westinghouse  utility  motor,  the  Alexander- 
werk  equipment  or  the  Electric  Mary  Ann.  Un- 
doubtedly the  ultimate  development  for  domestic 
uses  will  be  along  the  lines  of  some  such  design. 
Certainly  the  average  household  will  not  be  able  to 
afford  more  than  one  or  two  electric  motors. 

The  tables  on  pages  290  and  314  to  333  are  rather 
striking  examples  of  incompleteness. 

In  conclusion,  the  work  is  so  much  data  without 
sufficient  sequence.  The  beginning  promises  well, 
but  its  quality  is  not  sustained,  and  the  book  has  no 
conclusion.  It  lacks  both  originality  and  imagina- 
tion throughout.  As  to  the  illustrations,  they  are 
generally  overdone,  often  having  little  to  do  with 
the  text,  and  sometimes  not  appearing  to  be  fully 
comprehended  by  the  authoress  herself.  They  are 
all,  with  the  exception  of  a  few  diagrams,  very 
familiar  to  those  who  have  had  occasion  to  look  at 
manufacturers'  catalogues.  Finally,  the  book  is 
well  got  up,  with  clear  type — though  many  of  the 
blocks  have  seen  use  before,  and  the  proof-reading 
has  been  done  a  little  carelessly.  But  after  all,  one 
must  not  expect  too  much  when  338  pages  can  be 
obtained  for  the  sum  of  3s.  6d.,  and  certainly  the 
book  is  worth  this  amount. 


HALF- WATT    LAMP   FITTINGS. 


By  '  UR^EiROH." 


The  restriction  of  lightincj  in  so  many  towns  has  retarded 
the  extensive  use  of  half- watt  lamps,  but  still  they  are 
getting  increasingly  popular.  Whilst  the  design  of  the 
lamp  itself  leaves  little  room  for  improvement,  this  does  not 
apply  to  most  of  the  fittings  supplied  by  the  manufacturers. 
Dealing  first  with  the  lampholder,  owing  to  the  large  cur- 
rent taken  by  the  lamp  the  Edison  screw  cap  was  adopted. 
The  lamp  must  be  screwed  up  tight  or  otherwise  there  is 
heating,  and  ultimately  arcing,  taking  place  at  the  top  con- 
tact. Now,  in  some  types  of  fittings,  the  long  stem  of  the 
lamp  is  pushed  up  through  a  small  hole  in  the  reflector, 
and  the  person  screwing  in  the  lamp  cannot  see  what  he  is 
doing  and  must  take  hold  of  the  bulb  to  screw  the  lamp  by. 
The  writer  has  known  several  lamps  to  be  broken  by  the  person 
t'loughtlessly  putting  too  much  pressure  on.  Again,  it  has 
hien  found  where  lamps  are  suspended  from  tramway  poles 
that  vibration  has  caused  the  lamp  to  unscrew  slightly, 
ciusing  arcing  at  the  top  contact  and  the  lamp  to  be  welded 
to  its  holder. 

Where  the  lamp  is  used  for  interior  lighting,  probably 
the  best  results  are  obtained  with  the  indirect  lighting 
system.  It  shields  the  eye  from  the  glare,  but  an  important 
advantage  is  that  the  lamp  is  freely  expo=;ed  to  the  air  and 
does  not  get  too  hot.  The  heat  given  off  by  these  half-watt 
lamps   is  surprising,  and  when  the  lamp  is  enclosed  in  a 
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fitting  and  globe,  ventilation  becomes  an  important 
problem.  For  ouside  illumination  the  lamp  must  be  com- 
pletely protected  from  rain,  as  a  drop  of  water  on  the 
globe,  which  is  at  a  high  temperature,  cracks  the  glass  at 
once. 

The  manufacturer  of  fittings  must  therefore  aim  at  two 
things  :  first,  proteciioa  from  the  weather  ;  and,  secondly, 
a  very  free  circulation  of  air  past  the  lamp  to  keep  the  tem- 
perature down.  The  second  item  is  the  most  difficult,  and 
some  makers  have  treated  it  as  of  little  importance.  It  is 
most  important  for  several  reasons.  The  lamp  is  not  so 
likely  to  have  a  long  life  if  the  heat  generated  cannot  escape. 
Any  copper  on  the  fitting  is  discoloured  by  the  heat, 
and  enamel  or  paint  used  for  reflecting  purposes  is  turned 
brownish,  and  therefore  does  not  serve  its  purpose.  Sweating 
takes  place  on  the  upper  part  of  the  fitting,  and  the 
drops  of  moisture  formed  have  been  known  to  drop 
on  the  lamp  and  crack  the  globe.  The  first  cost  of  these 
lamps  being  unavoidably  high,  it  is  essential  that  every 
device  should  be  adopted  to  enable  them  to  last  a  long  time. 
Moisture  cannot  be  prevented  from  forming  on  the  interior 
of  the  fitting,  and  therefore  any  such  moisture  should 
drain  away  from  the  glass  of  the  lamp. 

One  other  point  that  requires  consideration  is  the  position 
of  the  filament  in  relation  to  the  reflector.  In  one  type  of 
fitting  that  the  writer  is  acquainted  with,  the  illumination  is 
spoilt  by  the  filament  coming  too  far  through  the  reflec- 
tor. The  ideal  arrangement  would  be  to  have  a  lamp- 
holder  so  fitted  that  it  could  be  raised  or  lowered  as 
desired  by  simply  slackening  a  screw.  The  best  illuminating 
effect  could  be  experimented  with  for  a  given  height  of  pole, 
and  all  lamps  similarly  placed  could  then  be  adjusted  in  the 
same  manner. 


NOTES    FROM    CANADA. 


[prom  our  special  correspondent.] 

Reference  has  been  made  before  in  these  notes  to  the 
growing  tendency  to  employ  underground  cables  in  Canada. 
It  has  recently  been  announced  that  the  town  of  Outremont, 
Quebec,  has  just  installed  a  new  lighting  system  which  is 
fed  throughout  by  underground  cables  ;  all  the  lamps  are 
nitrogen  filled,  which  makes  the  town  unique  in  both 
respects.  It  is  noticeable  that  the  appearance  of  a  number 
of  busy  streets  in  the  heart  of  Toronto  is  steadily  improv- 
ing, due  to  the  gradual  removal  of  overhead  wires,  and  the 
demand  for  underground  construction  is  becoming  more  in- 
sistent in  all  the  larger  cities. 

In  Montreal  the  electrical  companies,  telephone,  telegraph, 
tramways  and  lighting,  are  working  together  to  form  a 
"Safety  Fir=t "  league.  The  "Safety  First"  idea  has 
"  caught  on  "  over  here,  and  is  being  boomed  in  all  quarter.^, 
not  without  good  reason  either,  seeing  the  immense  numbers 
of  accidents  which  occur,  most  of  them,  of  course,  pre- 
ventible  with  the  exercise  of  a  little  care  and  foresight. 

The  Montreal  Light,  Heat  and  Power  Co.  are  organising 
a  section  of  the  Home  Guard  and  will  supply  the  arms,  &c. 
Most  of  the  large  firms  here  have  acted  similarly. 

The  City  of  Quebec  is  seeking  power  to  raise  a  loan  with 
which  to  buy  out  the  Dorchester  Electric  Co.,  Quebec  ;  the 
reported  price  is  $1,000,000. 

At  St.  John's,  Quebec,  the  Canadian  Hart  Accumu- 
lator Co.  has  erected  a  plant  and  is  now  seeking  orders  for 
storage  batteries. 

Although  there  is  a .  good  deal  of  unemployment  here 
many  firms  are  being  kept  busy  on  large  orders  from  home, 
though,  unfortunately,  there  is  not  much  in  the  electrical  line. 
The  Dominion  Steel  'Jo.,  in  Sydney,  N.S.,  is  making  large 
shipments  of  wire  and  rails,  and  is  employing  more  than 
two-thirds  of  the  full  complement  of  men  ;  several  firms 
have  received  large  orders  for  shrapnel  shells. 

The  idea  of  municipal  ownership  is  travelling  far  in  these 
days  ;  in  Dawson  City  the  authorities  are  considering  the 
installation  of  munioipal  electric  light  and  telephone  plant 
which  is  estimated  to  co^t  About  £33,000. 

The  Grand  Trunk  Pacific  Railway  has  recently  completed 
the  telegraph  connection    between   Winnipeg  and   Prince 


Rupart,  B.C.,  the  distance  being  about  1,279  miles  ;  very  many 
places,  hitherto  without,  will  now  have  the  benefit  of  a 
telegraph  service. 

The  Western  Canada  Power  Co.  is  trying  to  arrange  for 
the  sale  of  $1,000,000  worth  of  bonds  in  England. 

At  Edmonton,  Alberta,  the  Edmonton  North- Western 
Radial  Railway  Co.  want  to  run  an  inter-urban  railway 
from  the  city  to  Pembina  River. 

Within  the  la^t  few  years  a  good  d:al  of  electrical  equip- 
ment has  been  installed  in  Canadian  mines  ;  there  is  one, 
that  of  the  Mountain  Park  Coal  Co.,  situated  about  200 
miles  from  Edmonton,  which  is  operated  entirely  by  electricity. 
Rather  more  than  500  h.p.  of  generating  plant  is  now 
in  use. 


NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


G.E.C.  Extensible  Swing  Brackets. 

The  Gekebal  Electric  Co  ,  Ltd.,  of  67,  Qaeen  Victoria 
Street,  E  C,  have  sent  ub  particnlars  of  two  new  brackets  which 
they  have  introduced  recently.  The  bracket  illnstrated  in  6g.  \, 
which  is  the  subject  of  a  patent  (No.  15,607/1.3).  has  an  extension 
adjustable  between  8  in.  and  32  in.,  with  a  hor'zmtal  swivellinff 
action  within  a  semicircle  ;  the  anele  of  reflection  is  adjustable,  as 
shown  by  the  winp  nut  provided.  By  means  of  the  curved  exten- 
sion of  one  of  the  arms  of  the  lazy-tongs,  the  light  can  be  raised 


Fio.  1.— Lazt-Tong8  Extensible  Bbackbt. 

to  a  fixed  point  27  in.  above  the  normal  position.  The  fittintr  is 
made  of  polished  brass,  and  is  suitable  for  use  in  buainess  officee, 
drawing  offices,  kc. 

Fig.  2  shows  a  simple  bracket  (Patent  No.  10,814/13),  in  which 
the  horiz3Qtal  arm  is  telescopic,  giving  a  range  for  the  lamp  of 
from  21  in.  to  42  in.  By  means  of  the  wing  nut  connection  for 
the  lampholder  and  nflector  the  angle  of  reflection  can  be  adjusted. 
The  hor'zmtal  arm  terminates  in  a  tee-piece  specially  cat  away 
in  its  lower  half,   so   that  the  weight   of   the  arm  canses    the 
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Fio.  2.— TKLKSconc  Extensiiile  Bbacket. 


tee-piece  to  grip  fiimly  the  upright  on  which  it  slides.  No  binding 
screws  are  required,  and  the  arm  can  be  moved  instantly  up  or 
down  or  swung  ronnd  in  a  vertical  plane.  Generally  one  wall 
plate  only  is  necesoary,  bat  if  the  ap  and  ('own  travel  desired  is 
long,  additional  rigidity  can  be  secured  by  the  use  of  a  top  wall 
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plate.  This  bracket  may  also  be  used  &^  a  Sxed  standard  by 
changing  the  position  of  the  base-plate,  as  shown  in  the  illustra- 
tion. "Sapsrlux  "  enamelled  steel  reflectors  and  Ojram  lamps  are 
recommended  for  use  with  these  brackets. 

Ironclad  Distribution  Fiiseboards. 

^-  Messrs.  Siemeks  Bbothebs  i  Co.,  Ltd.,  Woolwich,  have 
recently  put  on  the  market  some  fuseboarda  specially  designed  for 
power  distribution  purposes  in  large  works  where  it  is  becoming 
general  practice  to  use  ordinary  multicDre  lead-covered  paper- 
insulated  cables  for  motor  and  other  circuits. 

These  boards  are  designed  with  detachable  trif  urcating  boxes, 
which  can  be  fitted  either  above  or  below  the  board.  Eioh  main 
fnse-box  is  airanjed  for  two  three-phase  circuits  and  forms  with 


FlO.   3.— iBONCLAn   DiSTBIBUTION    FUSEBOABD. 

Its  bus-bar  chamber  and  dividing  boxes  a  complete  nnit.  The  bus- 
bar chamber  ends  are  covered  with  plates,  the  special  featmre  of 
this  arrangement  being  that  additional  sections  can  bs  added  to 
either  end,  and  extensions  made  at  any  time.  The  bus-bars  are  of 
copper  tube  and  are  also  easily  extended.  The  fuees  are  of  the 
Home  Office  porcelain  shrouded  type,  and  liberally  designed  for 
contact  area. 

Details  of  these  fuses  are  shown  in  the  firm's  catalogue  No.  621, 
which  will  be  sen%  on  application. 

"Presto"  Hand  Lamp. 

"iThe  Fuller  Accumulator  Co.,  Ltd.,  of  Wick  Line,  Bow,  E  , 
are  placing  on  the  market  the  "  Presto  "  electric  hand-lamp,  which 
we  illustrate  in  fig  i.  This  lamp  has  a  neat  parabolic  nickel- 
plated  rtfl  ctor  and  a' bull's-eye  lens,  and  is  fitted    with  a  high 


Fig.  i. — Types  of  "Presto"  Hand  Lamp. 

efficiency"  metal-filament  bulb,  and  attached  by  means  of  a  swivel 
bracket  to  an  ordinary  dry  cell  or  portable  aocumuUtor,  as  shown. 
A  convenient  carrying  handle  is  provided,  and  a  lamp  switch  at 
the  back  of  the  refljctor.  Lamp  and  dry  cell  complete  weigh 
5  oances. 

Simplex  Radiators. 

In  a  new  electric  heating  list  recently  issued  by  Mbssbs. 
Simplex  Conduits,  Ltd,  of  116.  Charing  Cross  Road,  Vf.C,  a 
variety  of  Inminona  radiators  and  convectors  is    illustrated,  the 


former  having  from  one  to  six  lamps.  Fig.  5  shows  a  handsome 
pattern  in  gilt  brass.  A  special  feature  of  these  radiators  is  the 
wiring  between  the  switches  and  the  lampholder,  which  is  carried  - 


Fig.  5.— Simplex  Badiatoe. 


to  convenient  screwed  terminals  in  the  base.  The  convectors 
operate  on  the  Simplex  strip  system,  the  resistance  ribbon  being; 
wound  on  mica  plates,  and  the  whole  enclosed  in  a  steel  frame. 


LEGAL. 


Seeab  r.  General  Accessories  Co.,  Ltd. 

In  the  Shoreditch  Countf  Court  on  Thursday,  before  his  Honour 
Judge  Cluer,  a  custom  of  the  trade  was  pleaded  by  a  plaintiff,  under 
peculiar  circumstances.  The  plaintiff  was  Elwin  Chas.  Seeai^ 
trading  as  Messrs.  Seear,  Page  &  Co.,  London,  E.G.,  agent  for 
manufacturers  of  electrical  accessories,  and  he  sued  the  General 
Accessories  Co.,  Ltd.,  London,  EC  ,  manufacturers  of  electrical 
fittings,  to  recover  £26  12s.  lid. 

Mr,  Hick?,  barrister,  appeared  for  the  plaintiff,  and  Mr.  E.  S. 
Birnes  was  counsel  for  the  defence. 

Counsel  explained  that  the  order  was  for  100  gross 
of  wooden  blocks  for  electrical  fittings.  It  was  a  custom 
of  the  trade  to  supply  thts;  in  bags,  when  unfinished,  but  if 
finished  in  imitation  walnut,  teak,  or  white  enamel,  then  they 
were  in  cases  or  boxes.  Usually  the  unfiaished  sold  at  5>.  to.  Ss  6d. 
a  gross,  and  the  finished  at  from  7s,  to  Ts.  6d.  At  no  time  before  the 
war  were  these  sold  at  less  than  6s.  a  trross,  fini-hed,  and  therefore 
defendants  could  not  have  imagined  them  finished  at  03.  3d. 
a  gross. 

JunOE  Clubr  said  at  the  moment  he  could  not  agreewith  that 
contention,  as  plaintiff  was  anxious  to  sell,  as  he  sent  out  a 
circular  to  that  effect,  and  the  defendant  might  reasonably  think 
he  had  got  a  bargain.  The  original  circular  of  the  plaintiff  had 
the  word  "  unfinished"'  in  it,  but  a  bad  copyist  had  left  that  out. 
That  might  have  been  a  mistake,  but,  taking  himself  as  an 
example,  he  should  have  expected  to  get  the  finished  article. 

Me  Hicks  :  My  contentioa  is,  that  if  the  defendants  had  not 
known  positively  at  the  time  that  they  were  unfinished  they  would 
have  asked  the  colour.  At  to  tha  circular,  I  know  I  have  to  stand 
by  it,  but  bags  are  invoiced.  I  rely  on  that  as  a  custom  of  the 
trade,  and  because  no  one  in  the  trade  would  dream  of  getting 
the  fi  lished  article  at  53.  3d.,  the  price  of  the»e. 

Judge  Cluer  said  they  were  called  '' R  lund,  recessed  wood 
blocks,"  and  in  law  that  meant  the  finished  article.  What  surprised 
him  was  that  when  a  blunder  had  been  made  by  a  clerk  the 
plaintiff  chose  to  go  to  law  about  the  matter. 

Plaintiff,  in  his  evidence,  said  that  he  had  never  sold  at  such 
a  price  as  5.31. 

Judge  Cluer  said  it  was  clear  that  a  mistake  had  been  mside,  and 
he  would  have  taken  them  for  finished  himself.  His  verdict  would 
b3  f  ir  the  defendants,  with  co-ts. 

The  costs  of  exp  'rt  witnesses,  in  the  electrical  trade,  who  were  to 
have  been  called  to  prove  the  custom  of  the  trade,  were  allowed  to 
the  defendants. 


Ltd., 


DuRAM,  Ltd. 


British  Thomson-Houston  Co., 

I.N'  the  Court  of  Appeal  on  February  4th,  before  Lords  Justices 
Buckley  and  Pickford,  the  hearing  of  the  plaintiffs"  interlocutory 
appeal  in  this  pending  action  against  an  order  of  Mr.  Justice 
Neville  for  discovery  took  place.  In  the  action  the  plaintiffs  claim 
an  injunction  restraining  the  defendants  or  their  servants  from 
infringing  the  plaintiffs'  Letters  Patent  No.  21,513*  of  1906,  and 
Nn.  17  722  of  1911;  damaees,  or  at  plaintiffs'  option,  an  account  of 
profits,  and  the  delivery  up  of  articles  or  things  made  in  infringe- 
ment of  the  letters  patent.    The  plaintiffs  claim  to  be  the  regis- 
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tered  legal  owners  of  the  letters  patent  for  an  invention  of  pro- 
oeaaes  and  apparatna  for  the  treatment  of  metallic  tungsten  and 
for  the  m  mnfactare  of  electric  lamp  filaments  therefrom,  and 
also  of  Letters  Patent  No.  17,722,  granted  to  John  Taomas  Henry 
Dempster  for  improvements  in  methods  of  wire  drawing. 

The  defendants  do  not  admit  that  the  plaintiffs  are  the  registered 
legal  owners  of  the  le'ters  patent  in  question,  The  defendants, 
under  See.  25,  Sub-S»c  2  (i)  of  the  Pitents  and  Designs  Act,  19  j7, 
rely  as  a  defence  upon  the  fact  that  all  the  procednes  and  manu- 
factures described  and  claimed  in  the  specifications  fi'ed  on  applica- 
tion for  the  Letters  Patent  21,513*,  1900,  are,  and  have  since  the 
date  of  the  letters  patent  been,  carried  on  mainly  outside  the 
TJaited  Kingdom — that  is  to  say,  in  the  United  Sates  of  Amnrioa 
by  the  General  Electric  Co.,  of  Schenectady,  in  the  State  of  New 
York  ;  by  the  Westinghouse  E'ectrio  and  Manufactnring  Co.,  of 
Pittsburg,  in  the  State  of  PenuHylvania  ;  by  the  Franklin  Electric 
Manufacturing  C  >.,  of  Hartford,  in  the  State  of  Connecticut  ;  in 
Gjrmany,  by  the  Allgemeine  Elektricitiits  Geeellschaft,  of  Berlin  ; 
by  Siemens  &  Halske  Aktien  Gesellschaft  G.m.b.H.,  of  Berlin  ;  and 
by  the  Deu'^sche  Gasgliitilicht  Aktien  Gesellschaft,  of  Berlin  ;  and 
in  Holland  by  the  PniJips  Metallic  Glow-Lamp  Works,  Ltd.,  of 
Eindhoven. 

Mr.  Walter,  K  C,  for  the  appellants,  said  the  point  raised  was 
a  very  important  one.  The  plaintiffs  could  not  be  attacked 
through  peiple  over  whjm  they  had  no  control.  His  c'ients  knew 
nothing  about  the  firms  mentioned  by  the  defendants,  and  had  no 
means  ot  ascertaining  anything  about  them.  The  order  made  by 
the  Cjntr  lUer  that  a  patent  must  be  proved  to  have  been  mainly 
or  exclusively  used  abroad,  was  not  suffi  lieat.  The  order  of  Mr. 
Justice  Neville  meant  that  the  whole  of  his  clients'  branches 
relating  to  their  manufaitures  were  to  be  open  to  rival  traders. 

Lord  Ju.stice  Buckley  :  Do  you  go  so  far  as  to  say  that  a 
defendant,  before  he  can  have  a  general  order  for  discovery,  must 
call  witnesses  to  make  out  a  privia  facie  case  as  to  the  manu- 
factures abroad  ? 

Mb.  Walter  said  he  did,  and  that  was  what  Mr.  Justice  Parker 
had  held.  No  one  w»8  entitled  to  have  a  roving  permission  to 
inquire  into  a  man'«  affairs. 

Lord  Justice  Pickford  :  You  mnst  base  your  appeal  on  the 
ground  of  oppression. 

Me.  Walter  said  he  did.  A  general  order  for  discovery  was 
far  too  wirte.     The  order  should  be  limited  or  restricted. 

Mb.  T.  Terrell,  K  C,  for  the  respondenta,  pubmitted  that  the 
Older  Wis  a  proper  one  and  was  necessary  for  his  clients  to 
prepare  their  defence. 

Lord  Justice  Buckley  said  there  appewed  to  be  two 
actions.  Oje  was  for  the  infringement  of  a  parent  ;  the  other 
was  how  much  bueiQeas  had  been  done  in  this  cjuntry  and  other 
countries. 

Me  Terrell  said  they  could  not  be  called  two  actions.  He  did 
not  ask  that  the  pUiatiffs  should  disclose  all  their  books.  What 
he  wanted  was  the  disclosure  of  any  documents  in  their  possession 
showing  what  they  manufaotur- d  ia  this  country,  and  how  much 
they  imported  from  abroad.  H )  added  :  We  know  what  we  are 
fighting  about.  The  plaintiii'j  have  been  importing  these  gocds 
and  not  mannfactaring  them. 

Mr.  Walter  :  So  you  say. 

Mr.  Terrell  :  I  have  a  right  to  make  that  statement.  I  do  not 
ask  for  the  names  and  addresses  of  their  customers.  Lit  the  dis- 
covery be  limited  to  quantities.  If  that  is  oppressive,  then  die- 
oovery  is  oppressive  in  every  case. 

Lord  Justice  Buckley  siid  the  defence  as  to  foreign  manu- 
factures was  in  the  nature  of  a  counterclaim.  lo  was  surely  more 
than  a  mere  defence. 

Mr  Terrell  :  It  is  a  defence  the  Legislature  thinks  should  be 
allowed  in  the  public  interests. 

Mr.  Walter  declared  that  the  defendants'  interrogatories  were 
fishing  ones.  Perhaps  he  would  have  to  apply  for  discovery  to 
ascertain  the  extent  of  the  defendants'  trade. 

Mr  Terrell  :  I  will  give  you  that  now.  I  say  the  number 
you  manufacture  in  Eugland  is  infi-iitesimal  compared  with  the 
quantity  imported 

Lord  Justice  Buckley  asked  if  an  order  for  discovery  as  to 
what  the  plaintiffs  directly  or  indirectly  imported,  and  what  they 
themselves  manufactu  ed,  would  be  agreed  to. 

Mb.  Walter  objected. 

Lord  Jistice  Buckley,  after  further  argument,  said  that,  in  his 
opinion,  the  two  mitters  in  dispute  were  total  y  different  and  dis- 
tinct. Oje  arose  merely  in  an  ordinary  action  for  infringement  ; 
the  other  was  vjry  different,  raising  a  point  as  to  foreign  manu- 
factures. The  la'.ter  was  a  defence  that  might  succeed,  notwith- 
standing that  the  patent  was  a  perfectly  valid  one.  because  the 
defendants  said  that  under  the  Statute  the  plaintiffs  were  not 
entitled  to  any  relief.  The  defendants  claimed  that  they  could 
not  be  proceeded  against  successfully  if  they  could  show  that  the 
patented  article  was  manufactured,  or  its  manufacture  was 
carried  on.  mainly  or  exolusively,  outside  the  United  Kingdom, 
The  question,  he  thought,  was  how  far  the  order  for  discovery 
should  go;  there  were  alternative  courses  which  might  be  sug- 
gested, but  he  did  not  think  they  would  be  convenient.  He  con- 
sidered that  a  modified  order  would  meet  the  case.  There  wouIJ, 
therefore,  be  an  order  for  discovery  of  all  documents  in  the  pos- 
session or  power  of  the  plaintiffs  in  the  usuil  form  relating  to  all 
goods  imported  directly  or  indirectly  hy  the  plaintiffs  from  the 
firms  and  companies  mentioned  ;  and  dinoovory  of  all  documents 
in  the  possession  or  power  of  the  plaintiffs  showing  the  amount  of 
manufactures  of  the  plaintiffs  in  this  country,  but  in  all  cases 
without  disclosing  the  names  of  customers  That,  said  his  Lord- 
ship, could  not  be  called  oppressive.  Lord  Justice  Pickford 
oonou-red. 


EtECTBiCAL  Vacuum  Cleaners'  Infringement  Action  Fails 

Me.  Justice  Warrington,  in  the  Chancery  Division  on  Thursday 
Febrna-y  4th,  gave  juogmtnt  in  an  f.ction  brought  by  G  Seammell 
and  Nephew,  L'd.,  Fashion  Street,  Spitalfields.  against  the  Gils- 
worthy  "Otiivacum  "  Co.,  Ltd.,  Newman  Street,  W.,  and  the  S.urte- 
vant  EngineeringCo  ,Ltd.  Queen  Victoria  Street,  E.G.,  for  an  injunc- 
tion to  restrain  the  defendants  from  infringing  plaintiffs'  trade  mark 
"  Otovacum,"  and  from  passing  off  defendants'  electrical  turbine 
vacuu  n  cleaners  as  the  plaintiffs'  goods. 

Tbe  defendants  denied  the  alltgations.  The  Ga'sworthy  Co. 
said  that  the  right  to  use  the  word  "  Otovacum  "  as  part  of  their 
title,  and  also  the  right  to  sell  "  Otovacum  "  cleaners,  was  trans- 
ferred to  them  by  the  original  company,  and  c  nscquently  they 
were  entitled  to  say  that  they  could  get  Euch  cianers  made 
by  the  Sturtevant  Co.  so  long  as  they  told  their  customers  that 
fact. 

His  LoEDPHiP  said  the  answer  to  the  plaintiffs'  claim  that  their 
trade  mirk  hail  bten  infringed  wa»  that  they  were  not  entitled  to 
the  trade  mirk  at  all.  because  the  company  in  whose  name  it  was 
registered  never  traiisferred  or  assigned  it.  The  Sturtevant  Co.  had 
contended  that  they  had  acquired  the  right  to  make  the  cleaners 
for  the  Galsworthy  Co.,  and  he  thought  that  was  so.  As  to  the 
claim  of  "  passing  off,"  hie  L  lrd^hip  said  that  "  passing  off  "  meant 
representing  to  a  person  that  the  goods  one  was  g  'ing  to  sell  were 
the  goods  of  somebddy  else.  Sujh  a  claim  in  the  present  case 
broke  down.  The  firtt  defendants  were  entitled  to  use  the  word 
"Otovacum"  in  their  title,  and  the  action  was  dismissed  with 
costs. 


Stolz  Electrophone  Co.  (1913),  Ltd. 

In  the  Chancery  Division  last  week  Mr.  Justice  Eve  heard  an  action 
taken  by  Mr.  W.  H.  Adims,  claiming  a  declaration  that  a  pro- 
spectus of  the  above  company,  issued  in  Jane,  1913,  contained 
mis-statements  of  material  facts  by  whic^i  he  was  induced  to  sub- 
scribe for  400  £1  shares.  After  several  days'  hearing  his  Lord- 
ship, who  described  the  case  as  a  deplorable  one,  gave  j  adgment 
for  the  plaintiff  for  £300,  with  interest  and  costs. 


THE    RONTGEN    SOCIETY. 


.\t  the  meeting  of  the  Eontgen  Society  on  February  2nd,  a 
palmer  was  read  by  Mr.  Sidney  Russ,  D.Sc.,  on  some  measure- 
ments of  radiation  he  has  been  conducting  on  the  new  Coolidge 
and  other  X-ray  tubes  in  clinical  use.  Mr.  Russ  was  appointed 
by  the  Dosage  C'oiiiiuittee  of  .the  Society  to  find  out  whether 
the  radiation  emitted  fiom  X-ray  tubes  running  at  the  same 
spaik  gap  in  various  Ivondon  hospitals  was  essentially  similar 
and  to  what  extent  any  differences  were  important.  Several 
elect roscopic  measurements  were  made,  and  while  two  out  of 
the  four  tubes  examined  were  similar  in  the  character  of 
radiation  emitted,  the  others  were  wholly  dissimilar  from  each 
other  and  from  the  other  two.  The  reason  for  the  large  differ- 
ences was  not  apparent,  but  Mr.  Russ  suggested  as  worthy  of 
note,  without  putting  it  forward  as  a  satisfactory  explanation, 
that  of  the  two  bulbs  showing  the  widest  variations,  one  was 
fitted  with  a  light  anode  which  soon  became  red  hot,  and  the 
other  had  a  heavy  anode,  which  was  kept  cool  by  a  metal 
radiator.  The  radiation  from  the  former  was  very  soft,  and 
from  the  latter  vcit  hard.  The  Cuolidgc  tube,  which  is  a  new 
dcpiiture  in  X-rav"tube  construction,  owing  to  its  high  degree 
of  exhaustion  and  to  the  fact  that  its  cathode  consists  of  a 
tungsten  spiral  which  is  raised  to  a  white  heat  by  means  of  a 
current  from  a  few  storage  cells,  has  proved,  according  to  the 
experiments  of  Dr.  Russ,  to  have  radiation  of  a  heterogeneous 
character,  and  to  show  variation  in  character,  but  not  consider- 
able, with  any  alteration  of  the  heating  current.  Tlie  yield  of 
X-ravs  with  this  tube  was  largely  increased  by  a  small  increase 
in  the  heating  current,  and  this  increa.se  was  relatively  larger 
in  tlie  "  hard  "  than  in  the  "soft"  radiation. 

In  the  course  of  the  discussion.  Professor  A.  \V.  Porter 
suggested  that  possibly  the  difference  between  the  results  with 
regard  to  the  homogeneity  of  the  rays  emitted  by  this  parti- 
cular Coolidge  tube  and  the  re,sults  published  by  Mr.  Coolidge 
liiinself  might  be  due  to  the  fact  that  the  tubes  wliich  were 
being  put  on  the  market  commercially  in  this  country  had  not 
had  the  air  so  thoroughly  removed  as  Mr.  Coolidge  removed  it. 

Dr.  FiNZi,  giving  his  personal  experiences  of  the  tube,  said 
that  if  only  care  were  taken  to  have  a  current  of  air  round  the 
tube  enormous  currents  could  be  passed  through  it  without 
dangeroiusly  overheating  the  glass.  ,  •  .   -r,     -d 

Mr.  DuDDELi..  referring  to  some  experiments  which  Dr.  Rubs 
had  made,  utilising  seleuiimi  as  a  basLs  for  the  inensureinent 
of  X-ray  energy,  said  that  he  had  l>oen  surprised  to  learn  that 
anybody  had  produced  selenium  which  was  definite  in  action, 
lie  had  himself  spent  a  great  deal  of  time  in  trying  to  find 
st-lenium  wliich  wa.«  definite  in  action,  but  it  ahva.vs  varied. 
Ordinary  selenimn.  lie  found,  varied  in  resistance  from  year 
to  vear.  and  finally  gave  up  work. 

Mr.  Rrss  said  in  renly  that  the  selenium  he  had  used  h.id 
been  regist<>ring  for  a  few  months,  but  this  was  not  very  lonjj 
to  go,  and  he  was  anxious  to  see  how  its  resistance  did  vary 
with  time. 
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THE    ENGINEERING    TRADE    AND 
THE    PRESS. 


Thb  Engineers'  Club  of  Manchester  recently  debated  the  above 
subject.  The  matter  was  opened  by  Mr.  Prank  Nasmith, 
editor  of  the  Textile  Recorder,  and  an  abstract  of  his  remarks 
appears  below. 

.\fter  demonstrating  the  difference  between  the  daily  and 
technical  Press  in  their  relation  to  the  trade,  Mr.  Nasmith 
said  that  the  total  number  of  technical  trade  journals  pub- 
lished regularly  duiing  1914  dealing  wholly  or  partly  with  the 
engineering  industries  was  97;  of  electrical  journals  alone 
there  were  published  no  less  than  20,  a  considerable  propor- 
tion of  the  whole.  The  list  given  includes  trade  journals 
published  in  relation  to  such  branches  of  the  industry  as  are 
concerned  in  buildings,  railways,  general  engineering,  gas 
engineering,  ironmongers,  mining,  textile  and  timber.  It  will, 
however,  be  gathered  from  the  figures  given  that  the  engineer- 
ing industries  are  well  catered  for  as  regards  technical  litera- 
ture, and  when  one  adds  to  the  foregoing  the  occasional  pages 
— and  supplements — of  our  better  class  daily  papers,  it  will  be 
gathered  that  much  information  of  a  varj'ing  degree  as  regards 
value  is  published  throughout  the  year. 

Now,  as  regards  the  value  of  a  technical  trade  journal  to  the 
engineering  industry.  The  following  leading  heads  may,  it  is 
thought,  be  said  to  cover  the  field  :  — 

1.  The  diffusion  of  knowledge. 

•2.  Record  of  interesting  events,  changes,  etc. 

■'i.  The  direction  of  public  opinion. 

4.  Means  of  advertising  new  methods  and  machinery. 

5.  The  ventilation  of  grievances. 

G.  Source  of  information  in  query  form. 

Dealing  with  the  different  heads  the  technical  trade  Press 
provides  the  only  means  for  publishing  certain  matter  which 
otherwise  would  never  be  placed  on  record.  ITie  advertiser — 
whom  some  of  us  pretend  to  ignore,  but  without  whom  we  can- 
not live — does  not  only  get  the  presentation  of  his  advertise- 
ment to  a  large  body  of  directly  interested  people  among  whom 
are  a  number  of  potential  buyers,  but  he  also  helps  to  carry  on 
a  noble  educative  work,  and  is  therefore  a  philanthropist  in 
disguise. 

The  successful  journal  as  a  rule  enjoys  a  wide  circulation, 
and  in  many  cases  a  much  wider  reading  public.  The  assiduity 
with  which  some  members  of  the  Club  scanned  the  new 
contracts  and  invitations  to  tender  columns  of  technical 
trade  journals  was  referred  to.  .\t  the  same  time,  it 
must  be  agreed  that  a  deal  of  matter  which  would  otherwise 
remain  unpublished  is  distributed  to  the  right  quarters  by 
our  technical  trade  Press.  Information  on  all  topics  relative 
to  the  engineering  trade,  critical  and  analytical  articles  by 
experts,  descriptive  matter  about  new  plant  and  undertakings, 
abstracts  of  the  more  important  patents,  innumerable  notes, 
etc.,  etc.,  all  go  to  make  up  the  weekly  or  monthly  issue  of 
the  standard  engineering  journals.  The  technical  Press  ex- 
tending, as  it  does,  now  over  many  years,  forms  a  record  of 
engineering  progress  of  a  quite  invaluable  kind.  Even  a  hasty 
perusal  of  the  pictures  alone  in  the  back  numbers  of  some  of 
our  leading  journals  will  demonstrate  the  rapid  strides  we 
have  made  and  the  way  we  have  reached  our  present  advanced 
position.  As  a  means  of  reference  old  volumes  of  engineering 
journals  should  be  more  frequently  consulted,  and  if  they 
were  it  would  be  found  that  many'  so-called  new  ideas  were 
tried— and  often  discarded— years  ago.  In  patent  actions  the 
engineering  journal  often  plays  an  important  part,  and  cases 
have  be.en  lost  through  a  careful  perusal  of  early  issues. 
_  As  a  means  of  bringing  before  potential  buyers  new  ideas 
m  machmery,  the  technical  trade  Press  is  pre-eminent.  The 
engineenng  editor  of  the  daily  Press  in  the  main  holds  himself 
aloof  from  the  mere  descriptive  matter  relative  to  a  new 
machine,  which  usually  finds  a  ready  place  in  the  pages  of  the 
majority  of  our  technical  trade  Press.  He— the  daily  Press 
expert— is  precluded  from  mentioning  the  maker's  name,  and 
naturally  the  maker,  looking  for  a  little  cheap  adver- 
tisement, cannot  see  the  value  of  a  description  without  his 
name  attached  to  it.  At  the  same  time,  one  cannot  but  think 
harshly  of  those  joumals  which  publish  what  are  technically 
known  as  "  puffs."  Unless  the  new  or  the  improved  machine 
possesses  novel  features,  a  description  of  which  will  interest 
and  educate  the  reader,  an  editor  should  not  be  asked  to 
insert  a  notice.  A  practice  which  I  have  always  deprecated 
and  looked  upon  with  disgust  is  for  the  literary  matter  to 
follow  the  advertising,  or,  to  put  it  in  plainer  words  for  the 
advertising  canvasser  to  dictate  what  the  editor  shall  insert 
The  better  class  journals  would  rather  lose  advertisements 
than  pursue  such  a  practice.  To  come  back  to  our  particular 
head.  It  will  be  generally  conceded  that  the  technical  trade 
Press  do  provide  the  potential  buyer  with  information  relative 
to  new  machinery  and  enable  him  to  keep  abreast  of  times 
which  are  often  extremely  rapid. 

The  technical  trade  Press,  especially  where  journals  have 
been  established  for  a  number  of  years,  has  at  its  command 
a  remarkable  fund  of  information,  and  as  this  is  at  the  com- 
mand of  enquirers,  it  performs  a  very  useful  work  as  a  technical 
information  bureau. 

'"There  is  one  thing  the  technical  trade  Press  suffers  from— 
and  nnfnrtnnately,  from  our  point  of  view,  it  is  growing— 
tbat  IS  what  I  may  term  subsidised  competition.     It  is  no  use 


burking  the  fact  that  we  all  live  by  om-  advertisement  revenue, 
and  although  it  can  be  clearly  proved  that  a  well  established 
journal  gives  good  value  for  the  money  paid  for  advertising 
space,  the  fact  remains  that  firms  support  Association  journals 
that  have  a  comparatively  small  circulation.  Such  journals 
publish — in  the  great  majority  of  cases — only  reprints  of  papers 
and  do  not  give  the  great  mass  of  useful  and  general  informa- 
tion contained  in  the  high-class  technical  trade  journal.  Now 
firms  only  set  aside  a  certain  sum  yearly  for  advertising  pur- 
ixises,  and  if  these,  subsidised  journals  get  a  share  there  is 
naturally  less  for  the  independent  self-supporting  journals.  In 
a  way  such  competition  is  unfair,  and  in  my  opinion  no  journal 
should  be  publishetl  by  any  parties  who  are  directly  concerned 
iu  the  trade  amongst  which  it  circulates.'' 


CORRESPONDENCE. 


Letters  received  by  ux  after  .5  p  M.  on  Tuesday  cannut  appear  uni'd 
the  following  week.  Correxi)oiideuts  shtiuld  forward  their  com  muni- 
fationa  at  the  earliest  possiljle  uioment.  So  letter  can  he  jiuhlinhed 
unless  we  have  the  writer's  name  and  address  lit  our  puss  ssiun. 


The  British  and  Overseas  Trade. 

The  long  and  interesting  letter  from  the  New  Zealand  corres- 
pondent in  your  current  issue  commends  itself  to  me  particu- 
larly as  it  endorses,  almost  word  for  word,  my  letters  on  the 
same  subject  which  you  were  so  good  as  to  publish  from  Sep- 
tember 7th  last  and  onward. 

It  has  occurred  to  me  that  if  the  Colonials  care  to  bother 
with  the  matter  (for  the  last  time,  perhaps),  a  final  shot 
might  be  made  at  our  home  manufacturers  by  important 
Colonial  buyers,  after  due  consideration,  issuing  a  declaration 
as  to  what  British  firms  nwst  do  and  conform  to  in  order  to 
retain  a  fair  share  of  Colonial  business.  Make  the  declaration 
mandatory  and  very  definite  in  tone,  and  give  the  Britisher, 
say,  one  year  from  the  close  of  the  war  to  speed-up,  get  efii- 
cient  and  modernise.  The  Press  (both  technical  and  lay) 
would,  I  feel  sure,  give  the  matter  wide  publicity  here,  and  the 
importance  of  the  movement  might  be  further  driven  home 
bj  pointing  out  that  Canadians  have  largely  gone  over  to 
American  and  German  goods  {the  latter,  of  course,  before  the 
war),  and  Australia  in  due  course  will,  as  things  are  going,  be 
forced  to  do  the  same.  The  Colonials  would  have  to  avoid 
making  the  declaration  through  any  of  the  big  trade  associa- 
tions here,  as  these  strange  organisations  seem  to  be  taken  up 
with  proceedings  which  are  the  negation  of  the  most  embryonic 
intelligence,  or  if  they  miss  this  development  they  are  so 
slow  that  they  only  figure  as  useless  and  costly  babblers. 
What  are  needed  in  respect  to  the  overseas  business  are  actions 
which  correspond  to  assertions. 

I  would  like  ti)  add  that  the  much  appreciated  space  which 
you  afforded  .some  of  us  for  the  discussion  of  "  Advertising  and 
Character"  received  a  very  wide  publicity  apart  from  your 
influential  journal,  as  the  opening  of  the  subject  wiis  alluded 
to  in  The  Advertising  World  for  January,  while  the  Adver- 
tisers' IffcA-Zy  for  January  23rd  reproduced  the  major  part  of 
my  letter  from  your  i.ssue  of  the  8th,  adding  a  favourable 
editorial  comment.  .As  I  know  from  much  experience  what  an 
important  part  genuine  publicity  work  plays  in  the  opening  up 
and  development  of  overseas  trade,  I  may  be  excused  for  this 
apparent  digression. 

Arthnr  Mallord  Turner. 


London,  S.W.,  February  8fh,  1915. 


Electricity  Supply  on  the  Large  Scale. 

I  have  perused  with  interest  your  leading  article  on  the 
lecture  by  Mr.  Charles  H.  Merz  to  the  students  of  the  Institu- 
tion of  Electrical  Engineers,  in  your  issue  of  February  5th. 

If  it  is  a  fact  that  the  inter-connection  of  large  adjoining 
areas  for  the  purpose  of  supplying  electricity  is  "  essential  to 
reliability  combined  with  economy,"  the  economy  is  not  appar- 
ent to  the  shareholders  of  the  companies  operating  on  the 
North-East  Coast,  with  which  Mr.  Merz  is  closely  identified. 
The  commercial  results  after  eight  years'  working  of  one  of 
these  groups  of  businesses  are  not  a  penny  dividend  to  the 
ordinary  shareholders,  plus  £58,000  arrears  of  preference  divi- 
dend, besides  a  loss  of  some  hundreds  of  thousands  written  off 
csipital  account  in  1910.  It  is  unfair  to  your  readers  that  j-ou 
should  give  an  impression,  of  successful  development  that  has 
not  been  achieved,  so  far  as  the  North-East  Coast  supply  of 
electricity  in  the  Cleveland  and  Durham  area  is  concerned. 

The  group  of  electric  power  companies  operating  on  the 
North-East  Coast  exercise  large  Parliamentary  powers,  but 
they  evade  Parliamentary  obligations  regarding  the  publica- 
tion of  statistics.  If  these  companies  would  frankly  publish, 
as  all  the  London  electric  supply  companies  and  all  municipal 
electrical  authorities  do,  their  statistics  as  to  working  costs 
per  unit,  price  receive<l,  total  units  sold,  etc.,  it  would  be 
more  useful  to  the  consumer,  the  investor,  and  the  general 
public,  whom  the  Ele'tric  Lighting  .'^cts  were  meant  to  pro- 
tect, than  any  startling  figures  Mr.  Merz  may  give  to  a  meet- 
ing of  students  when  there  are  no  means  of  verifying  the 
statements  made. 
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Coiild  Mr.  Merz  explain  vrhy  the  results  of  the  Cleveland 
and  Durham  group  of  power  companies  have  been  so  disastrous 
to  the  shareholders  under  the  waste-heat  scheme  and  the 
inter-connection  of  large  areas,  and  why  the  profits  have  been 
so  very  far  short  of  the  profits  which  were  estimated  to  accrue 
without  waste-heat? 

The  success  of  any  particular  system  of  development  of  an 
electricity  supply  undertaking  and  the  rehability  of  its  service 
to  the  public  cannot  be  assured  by  any  logical  process  that 
leaves  out  of  account  the  question  of  commercial  result  and 
financial  stability.  In  fairness  to  your  readers  I  ask  the 
insertion  of  this  letter  in  your  joumal. 

Andrew  Gemmell 


{A  Shareliolder). 


Ovingham-on-Tj'ne,  February  Sth,  1915. 


A.C.  T.  B.C.  for  LightiDg. 

I  have  great  pleasure  in  replying  to  Mr.  Hall  and  to  Mr. 
Wardle  regarding  the  question  of  A.C  versus  d.c.  for  lighting. 
I  note  their  comments  to  my  letter  on  this  matter  in  your 
issue  of  Februai-y  5th. 

Mr.  Hall  states  that  the  source  of  supply  does  not  de- 
termine the  number  of  live  wires  which  one  has  to  con- 
tend with,  say,  from  a  distribution  panel  or  box.  Ihere  is  a 
considerable  difference  between  a  three-phase  distribution 
panel  and  a  three-wire  d.c.  panel,  which  he  will  probably 
find  out  for  hijuself  at  some  future  time  if  he  comes  to  deal 
with  the  sources  of  supply  I  have  mentioned. 

He  seems  to  be  under  the  impression  that  an  earth  return 
means  a  return  by  earth  itself,  as,  for  instance,  in  magneto, 
or  battery  call,  telephone  earthing;  such,  however,  is  not  the 
case  in  lighting  or  power  work,  in  wliich  the  return  con- 
ductor must  be  insulated  if  carrying  above  five  amperes, 
B.O.T.  regulations.  Ihe  fact  that  he  is  under  this  impression 
is  verified  in  his  statement,  that  if  an  earth  return  is  used, 
which  is  rather  unsatisfactory  (he  here  makes  no  mention  of 
the  three-wire  d.c.  system)  the  low-voltage  alternating  current 
would  be  less  troublesome  than  the  D.c.  current  of  electrolytic 
propensities. 

Regarding  the  cost  of  installation  of  electric  lighting,  Mr. 
Hall  will  some  day  have  the  fact  brought  home  to  him,  perhaps 
rather  unpolitely,  that  cable  costs  money.  No  matter  how 
small  the  installation  may  be,  the  firm  who  employ  him 
expect  him  to  use  discretion  in  the  matter  of  cable.  With 
due  regard  to  mechanical  strength  of  cables,  this  point  is 
governed  by  the  method  of  wiring  adopted,  and  only  in  such 
places  where  the  cables  are  exposed,  and  liable  to  be  much 
handled,  or  repeatedly  moved  about  whilst  lo.nded  with  cur- 
rent, need  the  question  of  mechanical  strength  be  taken  into 
consideration.  In  ship  repair  work,  or  on  large  plant  work 
where  temporary  cables  are  slung  about  anyhow  and  regarded 
more  or  le.ss  as  so  many  ropes,  the  doubling  of  the  ampereage 
by  the  halving  of  the  voltage  is  a  serious  point  which  must 
not  be  overlooked  when  taking  into  account  their  selection, 
having  regard  to  capacity  and  strength. 

I  wonder  what  gave  Mr.  Hall  the  impression  that  my  experi- 
ence had  been  with  the  older  squirted  filament  lamps,  and  not 
with  the  modern  tungsten  drawn-wire  lamps  also.  I  can 
a-i^sure  him  that  I  remember  the  introduction  of  both  types  of 
wire  lamp,  and  have  used  a  few  of  each  during  past  years. 
I  certainly  did  not  say  in  my  letter  of  the  29th  January  that 
the  drawn-wire  lamps  w-ere  extremely  fragile. 

He  seems  to  be  under  the  impression  that  the  filament  of 
the  110-volt  lamp  is  of  a  greater  diameter  than  that  of  the 
2.'X)  to  250-volt  lamp.  During  my  experience  I  have  not 
noticed  any  difference  in  the  size  of  the  filament  in  the  respec- 
tive lamps  I  have  just  mentioned.  I  paid  particular  attention 
to  this  point  whilst  inspecting  the  construction  of  drawn-wire 
lamps  at  our  largest  lamp  works  in  Jjondon  about  a  month 
ago.  Traction  or  supported-filament  lamps  are  made  in  any 
voltage  as  required.  The  thickness  of  the  filament  is  only 
increased  as  the  candle-power  is  raised  and  the  size  of  the 
bulb  enlarged.  I  was  unaware  that  I  had  attempted  any 
hedging  in  my  letter,  and,  although  I  inenti'med  accumulator 
charging  as  being  in  favour  of  n.c.  supply,  I  did  not  expect  it 
to  be  made  a  point  of  argument  by  Mr.  Hall.  Perhaps  he 
will  tell  us  what  he  means  by  the  phrase  "  general  handincss 
for  lighting  pui-po.scs." 

It  is,  of  cour.se,  only  natural  that  electricity  supply  com- 
panies, for  v.hom  I  take  it  our  friend  is  working,  should 
endeavour  to  push  A.C.  lighting.  Most  Corporations  now 
generate  high-tension  three-phase  current  which  is  transmitted 
t«  the  outlying  Ruh-.<itations  to  be  converted  to  working  pres- 
sures for  local  distribution.  Apart  from  the  expense  of  run- 
ning rotary  converters  to  obtain  n.c,  there  is  the  difficulty  of 
generating  n.T,  d.c  Static  transformer  los,se.s  are  very  small, 
hence  the  advent  of  A.C  supply  for  lighting  and  power.  Experi- 
ence with  both  classes  of  current  enaliles  me  to  speak  with 
some  slight  knowledge  of  their  respective  merits. 

Re  Mr.  Wardle.  I  am  plea.sed  to  say  that  I  quite  agree  with 
him  as  to  the  feasibility  nf  the  bonded  earth  return  of  the  A.C 
lighting  circuit.  Seeing,  however,  that  the  .sheathing  whilst 
caro-ing  current  in  n  wet  position  mnv  come  in  contact  with 
a  better  earth  than  that  provide<l  already,  a  leakage  rnay 
easily  kad  to  a  serious  fire  without  any  means  of  breaking 


the  arc.    If,  however,  the  fourth  or  earth  wire  be  also  insu- 
lated the  danger  is  lessened  accordingly. 

The  system  of  supply  mentioned  by  Mr.  Wardle  means  that 
instead  of  the  supply  being  across  two  phases  of  a  three-phase 
transformer,  he  is  across  one  phase  only  and  one  earth 
conductor,  which  eventually  terminates  at  the  centre  of  the 
star  connections  of  a  three-phase  alternator  stator.  As  the 
B.O.T.  regulations  compel  the  supply  company  to  insulate  the 
earth  conductor  of  the  mains  leading  up  to  a  building,  it 
seems  strange  that  they  should  overlook  the  bare  sheathing 
return  which,  if  ruptured,  would  cause  an  arc  and  probably 
a  severe  bum  out.  I  should  fancy  this  is  a  point  for  insurance 
people  to  deal  with.  It  is  evident  that  you  could  not  use 
such  a  system  for  power  or  heavy  fighting  circuits  above  five 
amperes.  Private  plant  power  and  lighting  is  always  across 
two  phases,  and  not  one  phase  and  earth.  At  least,  this  has 
been  my  experience  personally,  and  also  what  I  have  noticed 
on  other  plants. 

Hoping  that  Mr.  Wardle  will  treat  my  reply  to  him  in  the 
same  spirit  as  I  have  received  his,  and  that  my  letter  may 
be  instructive  to  other  readers  of  the  "  E.R.'' 

Henry  Fowler, 

ElecXi'ician-in-  Charge, 

Liverpool,  February  &th,  1915. 


Street  Lamps  in  Chicago. 

In  the  October  9th,  1914,  issue  of  the  Electrical  Review 
(London),  page  504,  under  the  heading  "  Notes,"  there  was  an 
abstract  of  an  ai'ticle  in  the  Electrical  Review  and  Western 
Electrician  (U.S.A.),  entitled  "  Half- Watt  Street  Lamps  From 
Chicago."  I  wish  to  call  your  attention  to  a  serious  error  in 
this  abstract.  In  the  last  paragraph,  a  statement  is  made  as 
follows  :  — 

"  The  arc  lamps  which  are  to  be  replaced  ai"e  450-watt  flame 
type  arcs  numbering  some  10,000  which  were  adopted  as  a 
standard  rather  more  than  two  years  ago." 

If  you  will  refer  to  the  last  paragraph  on  page  512  of  the 
original  article  in  the  Electrical  Review  and  Western  Elec- 
trician on  September  12th,  1914,  you  will  note  that  the  gas- 
filled  lamps  (so-called  half-watt  lamps)  are  to  replace  10- 
ampere  direct-current  open  arcs  and  7-ampere  alternating- 
current  enclosed  arcs,  the  enclosed  flame  arcs  remaining  as 
installed.    Such  errors  are  inexcusable. 

S.  C.  Rogers, 

Arc  Lamp  Eng.  De^t.,  G.E.C. 
West  Lynn,  Mass.,  January  9('i,  1915. 

[We  may  remind  our  correspondent  that  a  sentence  simul- 
taneously appeared  in  the  leading  columns  of  our  contempor- 
ary, which  reads  as  follows  : — "  The  most  striking  feature  of 
the  Chicago  installation  with  the  new  300-watt  lamps  is  that 
they  will  be  use<l  as  a  standard  unit  in  place  of  the  450-watt 
flame  arcs  that  were  adopted  a  little  over  two  years  ago  and  of 
which  some  10,000  have  been  put  in  service."  The  article  in 
question  set  forth  the  merits  of  the  (500-c.p.  half-watt  lamp  as 
against  those  of  the  flame  arc,  describing  experiments  carried 
out  in  Chicago  to  the  advantage  of  the  former;  we  regret  that 
the  paragraph  quoted  by  Mr.  Rogers  was  overlooked,  but  in 
view  of  the  strong  editorial  comment  of  our  contemporary 
which  we  reproduce  above,  and  the  tenor  of  the  whole  article 
up  to  the  last  paragraph,  we  feel  that  our  impression  was  not 
unjustifiable.— Eds.  Elec  Rev.] 


Tlie  Cilr  and  Guilds  Exams. 

I  have  had  my  attention  called  to  the  fact  that  the  City  end 
Guilds  of  London  Institute,  in  its  examination  papers  on 
electrical  engineering,  is  still  a.sking  questious  of  this  type  :  — 

You  have  N  cells,  each  with  an  electromotive  force  of  e 
volts  and  a  resistance  of  r  ohms.  How  would  you  arrange 
them,  S  in  scries  and  N/S  in  parallel,  so  as  to  make  them 
send  their  greatest  possible  current  through  an  external  resist- 
ance of  X  ohms? 

And,  as  the  rule  taught  even  in  the  latest  text  books  could 
only  give  a  correct  answer  by  accident,  perhaps  you  will  allow 
me  to  state  the  following  very  easy  rule  of  my  own,  which  is 
demonstrably  gtxid  for  every  case  : — 

Let  A  be  a  smaller  number  than  B.  Then  S  =  A  will  give 
a  smaller  current  than  S  =  B,  if  A  B  is  smaller  than  NX/r; 
but  not  otherwise. 

If  your  readers  will  try  this  with  N  =  14.  X  =  1.4  and  r 
=  l.they  will  find  that  it  gives  them  the  right  grouping  with 
even  less  trouble  than  the  usual  rule  gives  them  the  wrong 
one,  and  that  the  increase  of  current  with  my  rule  is  over 
20  per  cent. 

For  a  demonstration  that  my  rule  must  hold  good  in  every 
case,  I  must  refer  your  readers  to  my  pamphlet  on  the  Group- 
ing of  Electric  C<!ll8. 

W.  F.  Dnnton. 

Newcastle-on-Tyne,  Fthrvary  ith,  1915. 
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-:  Electric  Lighting  Authorities  and  the  Law  of  Rating. 

Lliave  read  with  much  interest  the  recent  article  in  yoiir 
c'olunms  on   •'Electric  Lighting  Authorities  and   the  Law  tjt 

Yom-  contributor  states  the  matter  fairly  clearly  except^n 
reward  to  the  portion  referrcxl  to  as  '•  tenant's  share.  He 
explains  what  this  item  means,  but  adds  that  "it  would  not, 
of  course  include  the  value  of  the  boilers,  engines,  dynamos 
or  other  lixed  machinery  at  the  central  station,"  and  1  cannot 
trace  throughout  the  tigures  that  any  percentage  whatever  is 
taken  in  regard  to  capital  cost  involved  in  the  worKs.  1  was 
alwavs  under  the  impression  that  some  percentage  of  the 
capital  cost  involved  was  allowed,  the  amount  varying  with 
the  age  of  the  plant  and  the  loan  period.  ,    ^ 

I  should  be  glad  if  your  legal  contributor  could  give  a  little 
!uore  explanation  on- this  ixiint. 

Fredk.  W.  Purse, 

City  Electrical  Engineer, 

L, ........  Feftruarj;  2'na,  W15. 

The  statement  in ,  the  article  referred  to  that  the  tenant's 
share  wuuld  not  include  ."the  value  of  the  boilers,  engines, 
oynamos  or  other  fixed  machinery  at  the  central  station  '  was 
founded  upon  the  decision  in  K,  v.X/ee  ,(1866),  L.E.I.Q.B.,  '241. 
According  to  Mr.  Ryde  in  his  •-' Law  of  Rating,"  p.  '2/9  that 
case  decides  that  in  arriving  at  tenant's  capital,  the  hypo- 
thetical tenant  must  be  supposed  to  provide  "  all  the  necessary 
stock-in-trade,  coals,  tools,  and  loose  machinery  necessary  for 
carrying  on  the  business.,  Tkese  include  (in  the  case  of  a  gas 
company)  the  meters  placed  on  their  customers'  premises,  but 
not  the  retorts,  purifiers,  steam  engines  (used  for  driving 
machinery  and  fixed  by  screw-bolts),  boilers  or  gasholders,  all 
of  which"are  valued  as  enhancing  the  value  of  the  freehold." 

It  is  true,  as  stated  by  your  coiTespondent,  that  no  deduc- 
tion for  the  tenant's  capital  is  specifically  mentioned,  but  it  is 
included  in  the  item  "  Tenant's  share  17i  per  cent,  on  £51,000." 
referred  to  in  the  table  of  figures  headed  :  "  Ascertainment  of 
Rateable  Value,"  which  appeared  in  the  article.  According 
to  Mr.  Ryde  (loc.  cit.  p.  '280)  "The  hyiiothetieal  tenant  must 
also  provide  sufficient  capital  to  carry  on  the  business  until  he 
receives  enough  money  from  that  business  to  meet  the  current 
w'orking  expenses  including   (inter  alia)  the  rates." 

'.^s  to  there  being  any  deduction  on  account  of  "  capital  cost," 
I  do  not  know  of  any* such  deduction  being  allowed. 

The  Writer  of  the  Article. 


The  Acqalsltlon  of  Enemy  Patent  Rights. 

A  very  interesting  aspect  of  the  relative  trades  of  the  United 
Kingdom  and  enemy  countries  is  offered  by  the  statistics  of 
firms  or  individuals  to  whom  British  patents  have  been  granted 
in  recent  years.  In  1911,  for  instance,  out  of  the  17,164  fully 
granted  British  patents  of  that  year,  it  is  surprising  to  see 
that  '2,886  were  granted  to  residents  of  Germany,  and  ^'2.5  to 
residents  of  Austria.  Nearly  a  fifth  of  the  patents  of  the 
United  Kingdom  have  m  recent  yeais  been  passing  into  the 
hands  of  enemies. 

■In  many  cases  the  articles  or  processes  controlled  by  these 
enemy  patents  are  manufactui-ed  or  carried  on  mainly  or 
exclusively  abroad,  the  British  patents  being  used  merely  for 
the  puipose  of  closing  the  English  market  to  persons  other 
tlian  the  patentee. 

In  1907,  a  strenuous  effort  was  made  to  compel  foreigners 
to  manufacture  in  this  countiy  the  articles  protected  by  their 
British  patents.  As  you  are  aware,  the  law  was  to  the  effect 
that  anyone  could  apply  for  the  revocatioii  of  the  patent  on 
the  ground  that  the  patented  articles  were  being  manufactured 
mainly  or  exclusively  abroad.  This  effort  has  not  by  any 
means  given  the  results  which  had  been  desired.  It  is  sur- 
prising to  find  that  throughout  the  four  years  next  subsequent 
to  the  commencement  of  this  law,  i.e.,  until  December,  1911, 
only  81  applications  for  revocation  were  lodged..  Out  of  these, 
42  applications  were  abandoned-  or  dropped  owing  to  expiry 
ofjthe  patents.  On  the  whole,  during  the  period  referred  to, 
there  were  only  some  five  patents  per  annum  actually  revoked 
iot-  non-compliance  with  the  law. 

Upon  the  commencement  of  w-ar,  new  and  practically  un- 
pr'ecedented  conditions  arose.  It  became  substantially  a 
physical  unpossibility  for  the  German  patentees  to  continue  to 
import  their  patented  articles  into  this  country,  and  in  the 
large  number  of  cases  in  which  no  British  manufacture  had 
been  commenced.  British  suljjects  wore  wholly  unable  to 
(ilAain  these  articles,  and  they  were,  furthermore,  unable  to 
manufactm-e,  as  the  patents  still  in  fact  existed  and  remained 
the  property  of  the  enemy  proprietors. 

An  emergency  law  was.  as  you  are  aware,  very  soon  intro- 
duced, the  result  of  which  now  is  that  anv  British  manufac- 
turer can  apply  to  the  Board  of  Tiade  for  "the  right  to  manu- 
facture under  any  enemy  patent.  The  right  is  granted  in  the 
form  of  a  pereonal  licence,  and  it  is  now  definitelv  established 
that  the  British  manufacturer  will  not  be  deprived  of  his  right 
tojmanufacture  upon  the  termination  of  hostilities. 

That  the  emergency  law  is  of  far  greater  value  than  the  1907 
law  is  proved  by  the  fact  that,  throughout  the  past  few  months 
of-;war,  and  notwithstanding  the  adver.se  circumstances  exist- 
ing as  a  result  of  the  war,  there  have  been  248  applications  for 
this  nght  to  manufacture,  as  compared  with  the  81  applica- 
tions-which- weremade  throughout  the  fnnr  vears  following 
the  introduction  of  the.  1907  law  ' 


An  obvious  reason  for  the  enhanced  value  of  the  emergency 
law  is  that  it  confers  a  certain  degree  of  monopoly  in  favour 
of  the  one  applying  for  the  right  to  manufacture.  The  entu'e 
revocation  of  the  patent,  as  in  the  practice  under  the  1907  law, 
has  the  disadvantage  that  the  applicant  for  revocation,  after 
having  gone  to  the  trouble  and  expense  of  his  application,  is, 
when  he  succeeds,  placed  only  upon  the  same  footing  as  all 
other  manufacturers  in  the  country.  Such  other  manufac- 
turers are  vested  with  an  equal  right  to  manufacture  without 
having  contributed  to  the  trouble  and  expense  involved  in 
nullifying  the  patent. 

Having,  therefore,  in  view  the  merits  and  advantages  of 
the  emergency  law,  and  having  in  view  also  the  large  numbers 
of  valuable  enemy  patents  which  are  in  our  midst,  it  appears 
eminently  desirable  that  no  time  should  be  lost  in  taking  all 
possible  advantage  of  the  facdities  which  are  offered,  as,  while 
the  benefits  conferred  during  war  will  continue  to  exist  after 
the  expiration  of  hostilities,  the  opportunity  of  obtaining  them 
is  of  duration  substantially  limited  to  the  period  of  war. 

Lewis  Wm.  Goold,  F.C.I.P.A. 

Birmingham,  Fchiuarit  Gih,  1915. 


Consulting  "Engineers." 

It  is  curious  to  note,  in  most  large  towns,  certain  individuals 
who  rent  a  small  office,  fix  a  brass  plate,  lay  in  a  stock  of 
stntioi^ery,  and  open  out  as  full-blown  consulting  engineers. 
"'One  siich  gentleman  we  have  in  mind  who  obtained  his 
engineering  training  in  the  manufacture  of  artificial  teeth. 
Anothei-  one  w'as  formerly  a  di-aper,  and  so  on  with  other 
instances  ttat  might  be  quoted. 

The  most  surprising  thing  is  that  these  persons  are  occa- 
sionally employed  by  large  firms,  w^ho,  one  would  naturally 
expect,  would  look  more  closely  into  the  qualifications  of  those 
to  whom  they  entrusted  theri'  work. 

Delta. 
' February  Sth,  1915. 


WAR    ITEMS. 


Copper  Enough  for  Thirty  Years! — .At  the  quarterly  meet- 
in.ii  ot  the  Association  of  German  Ironmasters,  held  at 
O'usseldorf  on  January  31,  Dr.  Schuster,  the  secretary,  stated 
that  when  the  stocks  of  copper  in  Germany  were  exhausted 
the  Ciermans  would  seize  everything  made  of  copper  in  the 
parts  of  Belgium  and  France  occupied  by  them.  ,  (By  all 
accounts  they  have  already  been  doing  so  for  the  past  two 
mo.nths.)  Tney  would  take  electric  wires,  kitchen  utensils, 
fittings  from  sugar  refineries  and  other  industrial  works — 
everything  down  to  the  very  door-handles.  ,Vfter  that,  if 
necessary  tney  would  strip  Germany  of  copper,  and  by 
taking  the  metal  off  the  roofs  of  public  buildings  and  melting 
down  their  bronze  monuments  they  would  have  enough  to 
last  them  for  thirty  years.  Which  reminds  us  that  in  the 
other  Thirty  Years'  War  Gustavus  Adolphus  of  Sweden  thus 
addressed  the  silver  statues  of  the  Twelve  Apostles  he  found 
in  a  church:  "  Gentlemen,  how  is  it  you  are  standing  here 
doing  nothing?  Don't  you  remember  your  Master  ordered 
you  to  go  about  through  the  world?"  And  he  promptly 
melted  them  down  and  minted  them  into  dollars. — "  Iron- 
monger." 

bmployment  of  Belgian  Engineers. — We  read  in  the 
"  Times  "  that  during  the  last  few  weeks  a  large  number  of 
Belgian  engineers  have  been  engaged  at  Messrs.  Vickers' 
works  at  Barrow.  There  has  been  a  very  big  demand  for 
enxjineers  owing  to  the  large  Government  orders  for  war 
purposes,  and  although  a  great  many  additional  British 
workmen  were  taken  on,  the  supply  was  insufficient.  Ar- 
rangements were  therefore  made  to  employ  a  small  party  of 
Belgians  to  begin  with,  and  the  experiment  proved  so  satis- 
factory that  others  were  sent  for,  and  now  9(X)  Belgians 
are  employed  by  the  firm.  The  greatest  difficulty  has  been 
to  find  houses  for  the  men.  The  engineers  so  far  have 
shown  themselves  to  be  ver}'  efficient  workmen,  although 
many  of  them  are  now  doing  a  class  of  work  differing  largely 
from  that  which  they  have  been  used  to.  They  work  very 
satisfactorily  with  their  fellow  British  workmen,  and  ar- 
rangements are  now  being  made  to  introduce  Belgians  at 
the  works  of  the  Furness  Railway  Company  at  Barrow. 

Board  of  Trade  Assistance. — The  Board  of  Trade  continue 
to  receive  a  very  large  number  of  enquiries  for  the  names  of 
sellers  or  buyers  of  articles  of  which  the  sources  of  supply 
or  market  have  been  interfered  with  by  the  war.  .Special 
arrangements  have  been  made  in  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade  for  dealing  with  these 
enquiries,  and  lists  are  prepared  and  circulated  of  articles 
which  enquirers  desire  (a)  to  purchase,  and  (b)  to  sell.  The 
eighth  list  is  now  ready,  and  may  be  obtained  by  United 
Kingdom  manufacturers  and  traders.  British  firms  inter- 
ested in  any  of  the  goods  mentioned,  either  as  buyers  or 
sellers,  should  communicate  with  the  Director  of  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade,  73, 
Basinghall  Street,  London,  E.C. 

Maximum  Prices  for  Metals. — According  to  a  U.S.  Con- 
sidar  report,  the  German  Federal  Council  has  issued  an  order 
establishing   maximum   prices  on  copper,   brass,   and  other 
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metals.  The  regulations  became  effective  on  December  14. 
i'he  maximum  prices  are  indicated  in  the  table  following, 
and  are  applicable  to  metals  marketed  within  the  German 
Empire:—  "  Price  per 

Metals.  1(X)  pounds. 

Refined  copper       £4.45 

Scrap  brass  ...         ...         ■■■         •■•         ■-.     3.22 

Red  brass   (gunmetal)     3.88 

Aluminium  ...         ...         ...         ■••         ■•■         ...     7.21 

Nickel  10.0 

Refined  antimony  ...         ...         ••■         •■■     3.32 

Tin 11.1 

Trade  in  Belgium. — Everyone  anticipates  that  when  the 
war  is  over  Belgian  manufacturers  and  merchants  will  give 
preference  to  trade  with  the  Allies,  indeed,  we  have  already 
had  ample  evidence  to  that  effect.  We  are  now  informed 
that  some  influential  Belgian  business  men  have  taken  steps 
with  a  view  to  organising  an  office  called  "  For  Commerce 
with  the  .VUied  .Nations,"  the  temporary  address  of  which  is 
c/o  London  Chamber  of  Commerce,  97,  Cannon  Street, 
London,  E.C.  Its  objects  are  to  secure  for  well  recom- 
mended and  fully  qualified  Belgians  the  agency  in  Belgium 
of  British  firms,  and  to  answer  enquiries  from  Belgian  firms 
who  are  desirous  of  replacing  foreign  goods  by  their  English 
equivalents.  Trade  papers,  catalogues,  etc.,  are  invited  and 
they  will  be  filed  in  order  to  give  all  possible  assistance  to 
enquirers'. 

AngIo=Russian  Commerce. — Renter's  agent  at  Odessa 
(according  to  the  "  Financial  Times  ")  says  that  the  local 
branch  of  the  Anglo-Russian  Chamber  of  Commerce,  at  a 
WLll-attended  meeting,  discussed  the  further  development 
ot  the  commercial  relations  between  the  two  countries.  The 
present  time  was  regarded  as  a  very  favourable  moment,  and 
it  was  decided  to  study  questions  of  railway  tariffs,  and  to 
reorganise  the  Chamber,  so  that  it  may  incorporate  the  great 
possible  numlx^r  of  members  of  the  British  colony  interested 
in  trade  and  industr3^  The  British  Consul  was  elected  as 
honorary  member. 

Swiss  Aluminium, — According  to  a  Schaffhausen  news- 
paper, the  French  Government  has  placed  under  control  of 
irtate  officials  the  Marseilles  branch  of  the  Aluminium  Indus- 
try Co.,  of  Neuhausen,  Switzerland.  A  seizure  of  stocks 
has  not  taken  place,  as  no  aluminium  is  reported  to  have 
been  found  on  the  premises.  It  is  assumed  in  certain  Ger- 
man circles,  who  are  interested  in  the  Neuhausen  Company, 
that  the  Swiss  Federal  Council  will  lodge  a  protest  against 
the  action  taken  by  the  French  Government  in  regard  to 
"  the  French  branch  of  a  Swiss  undertaking." 

Lamps  for  Malay  States. — Before  the  war  the  price  of  a  2.5 
c.p.  tungsten  lamp  in  Kuala  Lumpur  was  never  more  than 
2s.  4d.  The  Board  of  Trade  correspondent  for  the  Feder- 
ated Malay  States  says  that  these  lamps  mostly  came  from 
Austria,  some  from  the  Netherlands,  and  some  were  not 
marked  with  country  of  origin.  The  Netherlands  are  now 
furnishing  a  supply  at  3s.  6d.  each.  It  is  suggested  that 
British  firms  have  not  sufficiently  realised  the  opportunity 
afforded  by  the  war  of  gaining  a  footing  in  this  market. 

Salary  Advances  to  Men  on  Active  Service. — The  Tram- 
ways Committee  of  the  Bradford  Corporation  have  decided 
that  as  regards  employes  in  the  Tramways  Department  who 
are  on  active  service  with  the  Navy  or  .\rmy,  any  advances 
of  wages  falling  due  to  them  under  scale  shall  accrue  as 
usual,  notwithstanding  absence  from  work  in  the  department. 
Personal. — Sapper  Walter  Fox,  who  is  in  the  Naval  Engi- 
neers of  the  Colonial  Defence  Corps  at  Singapore,  was  up  to 
a  few  months  ago  an  electrician  in  the  employ  of  the  Staly- 
bridge,  Dukinfield,  Hyde,  and  Mossley  Joint  Tramways  and 
Electricity,  Ltd. 

Private  M.  J.  Fox,  of  the  4th  Middlesex  Regiment,  who 
was  for  si.x  years  employed  in  the  Rochdale  Corporation 
tramways  department,  has  been  awarded  the  Distinguished 
Conduct  Medal  for  bravery  in  the  field. 

Company  Sergt. -Major  Thos.  Perkins,  an  employ^  in  the 
Wigan  tramways  department,  has  received  a  commission  as 
lieutenant  and  transport  officer. 

Mr.  F.  C.  Locke,  of  the  Anchor  Cable  Works,  a  well- 
krown  athlete,  has  joined  the  .Sportsmen's  Battalion. 

Private  John  Brand,  of  the  8th  Royal  Scots,  who  previous 
to  the  war  was  employed  at  the  Dalkeith  Electricity  Station, 
made  a  valiant  attempt  to  save  his  Captain.  Brand  dragged 
the  off'icer,  who  was  wounded,  into  safety,  and  after  three 
hours'  crawling  arrived  at  the  British  trenches.  Unfortu- 
nately the  officer  expired.  Brand  has  been  in  hospital  suffer- 
ing from  severe  strain. 

We  recently  mentioned  that  .Mr.  S.  W.  Carty  had  resigned 
his  position  as  overhead  superintendent  with  the  Liverpool 
Corporation  Tramways  Department,  and  had  obtained  a 
commission  in  the  .Army  Service  Corps.  We  now  learn  that 
Mr.  Cartv  has  not  resigned,  and  his  position  is  being  kept 
ojx'n  for  him  by  the  Corporation. 

The  following  notice  appeared  in  the  "  London  Gazette  " 
on  Tue.sday: — 

Territorial  Force. — London  Electrical  Engineers:  The 
undermentioned  Second  Lieutenants  to  be  Lieutenants  (tem- 
porary). Dated  January  1st,  1915: — Thomas  F.  Middlcton- 
Cnso,  George  R.M.adgc,  Maurice  G.  Bland. 

Mr.    Fred   Middleton,  electrical  engineer,   of   Park   Road, 

kHadfield,    Glossop,    has    joined    th«    3rd    Southdown    Royal 
Sfssex  Regiment. 


BUSINESS   NOTES. 


Consular  \otes. — TASMANIA. — Machimnj  Trade. — 
In  reviewing  the  machinery  import  trade  of  Tasmania  for  the  first 
half  of  last  year,  the  United  States  Consul  at  Hobart  notes  that 
in  electrical  plant  and  appliances  the  bulk  of  the  trade  was  supplied 
by  Germany  and  the  United  States,  despite  the  preferential  tariff 
to  Great  Britain.  The  United  States  figured  exceptionally  in  the 
importation  of  dynamos,  bat  this  trade  is  irregular,  and  it  may  be 
many  years  before  Tasmania  may  again  be  in  the  market  for  such 
a  large  supply,  whilst  the  considerable  imports  of  general  electrical 
appliances  are  staple.  It  is  in  these  latter  lines  that  business 
should  bs  developed.  The  United  Kingdom  made  a  strong  showing 
in  portable  engines,  aad  had  appreciable  success  in  motor-power 
machinery,  sharing  the  latter  line  with  the  United  States.  Sweden 
provided  about  half  the  total  imports  in  this  class.  On  account  of 
the  rapid  development  of  electric  power  in  Tasmania,  the  sales  of 
such  machinery  should  show  a  gradual  development.  Present 
indications,  the  Consul  says,  point  to  a  normal  trade  in  all  lines  of 
machines  and  machinery  except  those  for  mining,  which  industry 
is  stagnant  on  account  of  the  low  price  of  tin  and  the  entire  loss 
of  a  market  for  other  products.  As  was  shown  in  our  issae  of 
February  5th,  the  tariff  preference  to  British  manufactured 
machinery  has  been  increased. 

THE  RUSSIAN  MARKET.— In  the  hope  that  the  seed  may 
pjssibly  fall  on  fruitful  ground,  H.M.  Consul-General  at  Moscow 
reiterates,  in  his  recently  issued  report,  the  oft-told  tale  of  British 
indifference  to  local  requirements,  of  the  "take  or  leave"  attitude 
shown  by  the  British  manufacturer  in  many  cases  where  the  error 
of  his  ways  is  pointed  out  by  the  Consular  ofiicer,  his  own 
agent,  or  a  prospective  customer,  all  of  whom,  being  on 
the  spot,  are  much  better  qualified  to  judge  of  the  requirements 
of  the  market,  and  the  best  policy  to  pursue  to  meet  local  and 
foreign  competition. 

In  Moscow,  says  the  Consul,  there  is  an  opening  for  every  class 
ot  British  merchandise.  Even  with  the  high  import  duties  in 
force  British  goods  can  compete  in  many  cases  with  the  locally- 
made  and  protected  article  by  reason  of  their  superiority,  and  the 
Russian  customer  is  quite  willing  to  pay  an  enhanced  price  for  the 
b3st  qualities.  Meanwhile,  on  every  side,  one  ha"!  seen  German 
goods.  An  inquiry  for  an  article  of  British  manufacture  will  be 
met  with  an  expression  of  regret  that  it  is  not  saleable  in  Moscow, 
but  a  substitnte  has  been  forthcoming,  patently  of  German  origin, 
which  not  seldom  bears  a  description  or  name  in  English,  generally 
misspelt,  but,  nevertheless,  a  subtle  piece  of  flattery  to  the  selling 
power  of  the  British  article,  i€  it  were  only  to  be  found  on  sale. 

In  seeking  business  in  Russia  the  Consul  emphasises  the  import- 
ance of  granting  credit.  Firms  not  willing  to  grant  credit  for  four 
or  six  months  after  the  receipt  of  goods  hai  much  better  not  attempt 
to  enter  this  market.  Their  German  and  French  competitors  will  at 
once  offer  such  credit  as  is  desired,  and  the  efforts  of  the  British 
trader  will  be  useless.  The  request  for  credit  is  no  captions 
demand  in  Russia,  but  an  essential  corollary  of  a  commerce  carried 
on  in  a  vast  Emoire  in  which  railways  are  few,  markets  widely 
separated,  and  roads  bad  and  often  non-existent.  The  mnjority  of 
the  customers  are  peasants  who  can  only  pay  on  the  realisation  of 
the  harvest,  and  the  retail  merchant  must  have  credit  to  allow  him 
to  carry  any  stock.  The  great  question  does  not,  however,  lie  merely 
in  the  granting  of  credit,  but  to  whom  the  credit  is  granted  ;  and 
where  British  merchants  and  manufacturers  are  at  fault  is  that 
they  will  often  grant  credit  where  none  should  be  given,  and  when 
once  bitten  refuse  it  where  it  should  be  granted  freely.  This  state 
of  affairs  is  due  to  the  imperfect  knowledge  of  Russian  conditions, 
and  can  only  be  rectified  by  the  intimate  personal  knowledge  which 
can  be  gained  by  frequent  visits  of  principals  or  travellers  to  this 
country. 

An  instance  of  how  not  to  grant  credit  may  be  taken  from  the 
following  case : — A  British  firm,  wishing  to  enter  this  market, 
applied  to  the  Consulate  at  Moscow  for  information  as  to  the 
standing  of  an  agent  who  had  been  recommended  to  them.  Though 
it  was  known  in  the  Consulate  that  the  agent  bore  no  good  reputa- 
tion, further  inquiries  were  at  once  set  on  foot,  which  not  only 
confirmed  the  previous  information,  but  rendered  it  imperative  to 
warn  the  British  firm  most  strongly  against  the  man.  Disregard- 
ing the  Consular  advice,  on  the  strength  of  a  banker's  recommen- 
dation the  man  received  the  «gency.  Within  six  months  the 
British  firm  lost  many  thousands  of  pounds,  and  have  applied  to 
the  Consulate  to  assist  them  to  collect  what  is  due  to  them. 

British  manufacturers  and  merchants  must  also  remember  that 
in  a  great  trading  and  manufacturing  centre  like  Moscow,  there 
are  many  of  their  fellow-countrymen  who  by  their  foresight  and 
adventurous  spirit  have  not  only  traded  with,  but  eetablitihed 
factories  in,  the  district,  and  whose  interests  have  to  be  as  much 
consulted  as  those  of  any  other  British  subject.  Many  of  these 
are  men  of  substance  and  buy  for  their  own  account  from  the 
United  Kingdom,  but  there  are  also  numbers  of  others  who,  though 
not  in  a tlluent  circumstances,  are  anxious  and  willing  to  under- 
take agencies.  These  men  are  generally  thoroughly  corverfant 
with  Russian  cufltoms  and  reqnirempnts,  and  speaking  Ruptiaa 
themselves  would  be  most  useful  to  British  firms.  In  order  to 
employ  such  men  it  is  generally  advisable  to  make  some  advnnce 
or  to  supply  a  stock  free  of  charge,  and  ary  expenditure  thus 
Incurred  is  generally  compensated  for  by  the  extra  reliability  and 
commercial  integrity  of  snch  persona  as  compaiod  with  those  of 
another  race. 

ITALY  — Ooivrnment  Contracts. — The  United  States  Consul  at 
Rome  has  been  actively  investigating  the  openings  for  increasing 
American  trade  with  Italy  which  have  arisen  since  the  outbreak 
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of  war.  Althongh  many  of  the  opportunities  he  indieatea  muat 
be  considered  as  temporarily  deferred  owiog  to  the  depression  in 
business  caused  by  the  earthquake,  it  is  useful  to  put  on  record 
his  advice  with  refrard  to  obtaining  Government  contracts  in 
Italy,  as  to  which  conditions  are  somewhat  peculiar.  There  are 
certain  well-e9ta^)lished  contractors  in  Rjme  who  have  obtained 
Government  orders,  and  it  is  almost  unprecedented  for  such  orders 
to  be  placed  through  other  mediums.  Apparently,  also,  the 
Italian  Government  will  not  deal  in  the  first  instance  direct  with 
actual — at  least  foreign— exporters  and  manufacturers,  but  insists 
that  negotiations  be  carried  on  through  a  local  agent ;  it  is  also  a 
common  experience  for  the  principal  to  the  transaction  to  receive 
direct  communication  from  the  Government  purchasing  depart- 
ment over  the  head  of  his  agent.  This  is  doubtless  the  reason 
why  local  agents  demand  exclusive  representation' for  suvsh  busi- 
ness, in  order  to  protect  themselves  against  loss  of  commission. 
It  is  also  customary  for  the  Italian  Government  to  demand  a 
deposit  of  10  per  cent,  of  the  total  value  of  the  order  upon  signing 
the  contract  to' insure  prompt  delivery,  and  this  deposit  is  returned 
only  upon  completion  of  the  contract.  It  is  possible  that  this 
onerous  condition  would  now  be  renounced. 

Shortage    of  Electrical    Goods    in    Spain.  —  The 

Fomento  del  Trabaj  j  National,  which  was  called  together  to  adopt 
measures  to  meet  the  crisis  in  the  electrical  goods  market,  has 
arrived  at  certain  decisions,  which  the  American  Consul  at  Seville 
quotes  from  the  Rerista  Comprciul.  To  carry  out  these  decisions 
it  is  proposed  to  nominate  a  committee,  composed  of  members  of 
the  Association  of  Industrial  Electricians  of  Cataluna,  the  Metal- 
lurgical Association  of  Spain,  and  other  representatives  of  Spanish 
industries.     The  proposals  are  : — 

1.  To  obtain  from  the  Government  a  tariff  reduction  on  all  elec- 
trical materials  manufactured  outside  of  Spain,  by  means  of  a 
regulated  tariff. 

2.  To  ask  the  Government  to  make  inquiries  through  the  various 
ambassadors  abroad  which  country  is  b3st  able  to  supply  these 
materials  ;  at  what  prices,  and  on  what  conditions,  if  for  personal 
account  or  account  of  the  committee  mentioned,  which  would 
undertake  to  supply  all  Spain. 

3.  To  inform  the  manufacturers  in  Spain  that  in  the  event  of 
their  needing  materials  they  should  inform  the  committee,  which 
will  facilitate  their  obtaining  them  and  also  price  lists. 

4.  To  get  in  touch  with  the  sellers  of  materials  who  had  offered 
them  at  customary  prices,  secure  detailed  information  regarding 
these  goods,  and  distribute  this  information  to  the  industrialists  of 
Spain. 

5.  To  ask  the  help  of  representatives  of  foreign  houses  in  ascer- 
taining if  their  houses  can  supply  materials,  and  the  prices  thereof. 

Xew  Zealand, — A  firm  in  Wellington  wants  to  add 
sole  agencies  for  British  makers  of  glassware,  electric  lamps,  and 
carbons.     H.M.  Trade  Commissioner,  P.O.  Bjx  369,  Wellington. 

Anglo-Xorweffian  Trade.— The  Norwegian  Chamber  of 
Commerce,  London,  Inc.,  Kingsway  Chambers,  Kingaway,  W.C., 
has  riieived  so  mjny  inquiries  respecting  trade  and  other  matters 
ih-ct  it  has  now  published  an  official  organ  with  the  object  of 
fostering  trade  between  England  and  Norway.  A  copy  of  the  first 
monthly  issue  is  before  us.  It  is  entitled  the  Anglo  Xonivgian 
Trade  Journal,  and  contains  brief  articles  on  such  matters  as  the 
import  trade  of  Norway,  Norwegian  copper  imports  from  America, 
experts  prohibited  from  Norway,  prohibited  exports  from  the 
United  Kingdom,  a  trade  inquiry  department,  and  so  on. 

Improved   Outlook   in  Argentina.— The    American 

Cousnl-General  at  Buenos  Aires  reports  that  the  end  of  November 
was  signalised  by  an  entire  change  of  tone  in  Argentine  commer- 
cial and  financial  circles.  The  prospects  for  the  immediate  future 
were  generally  regarded  as  very  reassuring.  Notwithstanding 
decreased  foreign  trade  due  to  over-speculation  and  enforced 
retrenchment,  together  with  poor  crop  returns,  the  country  is  look- 
ing forward  to  the  results  of  the  coming  crop  with  a  strong 
measure  of  confidence.  Given  usual  prices  the  export  year  1914-5 
is  expected  to  prove  "  to  be  the  greatest  in  Argentine  history." 
Horses  alone  to  the  value  of  £4,000,000  (300,000  in  number)  are 
now  being  selected  for  European  countries.  "  The  immediate  effect 
of  the  more  hopeful  tone  in  the  general  market  has  been  already 
shown  in  increased  banking  movements  and  in  a  general  inclina- 
tion throughout  commercial  circles,  particularly  among  importing 
houses,  to  make  preparations  for  future  business."  Another 
Consul  mentions  that  $107,000  is  eventually  to  b3  placed  at  the 
disposal  of  the  Ministry  of  Public  Works  for  remodelling  a 
Government  building  in  RDsario  to  meet  the  needs  of  a  local  Post 
Office.  Plans  submitted  by  the  Director-General  of  Architecture 
have  been  approved.  - 

The  U.S.  Consul  at  R  isario  reports  that  a  company  is  in  process 
of  formation  at  Santa  Fe  for  installing  and  operating  light  and 
power  plants  in  the  cities  and  agricaltural  colonies  of  the  Province. 
The  capital  is  to  be  $124,600,  and  it  is  reported  that  the  first  of 
five  series  of  834,920  each  has  already  been  subscribed.  The  pro- 
moters stated  that  operations  were  to  be  commenced  on  January 
1st,  1915.  Communications  should  be  addressed  :  Sr.  Armando 
Antilla,  Gral.  Lopez  87,  Santa  Fe. 

Canada. — An  Edmonton  company  already  handling 
certain  British  electrical  lines  wants  to  take  up  further  British 
agencies.  The  name  and  address  can  be  ascertained  at  the  Board  of 
X'rade  Commercial  Intelligence  Department  in  London. 


Book  IVotlces. — Lodcwood's  Builders'  and  Contrurturs' 
Price- Boiik.  London  :  Crosby  Lockwood  &  Son.  Price  4<. — This 
useful  work  contains  a  section  on  electric  lighting,  which  has  been 
revised  by  Mr.  A.  P.  Haslam,  and  includee,  besides  general  informa- 
tion, a  number  of  price  lists,  mostly  under  the  names  of  well- 
known  firms.  Some  estimates  of  the  cost  of  wiring  small  installa- 
tions, as  well  as  of  the  running  cost,  are  also  given.  There  are 
some  features  to  which  we  may  take  exception  :  we  doubt  whether 
lead-covered  wire  with  paper  insulation  has  any  vogue  nowadays 
for  house  wiring  ;  on  p.  380,  after  an  estimate  for  lamps  using 
21  watts,  it  is  stated  that  20- watt  lamps  (of  the  same  c.p.)  are  now 
obtainable,  which  enable  the  charge  fur  energy  to  be  "  consider- 
ably redu3ed  ;"  and  on  p.  390  W3  read  "Geeks  '  for  "  Geeko."  As 
a  whole,  the  book  contains  a  mass  of  information,  about  one- 
third  of  its  contents  consisting  of  legal  notes,  building  Acts, 
regulations,  ka. 

Sjjon's  Architects'  and  Builders'  Pocltet  Price  Bunk  (London: 
E  it  F.  N.  Spon,  L'-.d.  Price  23.  61.  net)  for  1915  has  been  issued, 
with  revised  prices,  and,  we  understand,  new  matter,  though 
its  size  remains  the  same  as  list  year.  la  the  "Electrician" 
section  the  only  changes  discernible  are  the  substitution  of  metallic- 
filament  lamps  in  the  table  on  p.  222  for  the  carbon-filament  type, 
and  slight  alterations  in  the  table  of  lamp  prices,  &e.,  on  the  fol- 
lowing page.  The  difficulties  expeiienced  by  the  editor  of  such  a 
publication  at  such  a  time  as  this  must  be  considerable,  when  the 
prices  of  some  materials  are  subject  to  rapid  change,  and  he  has 
our  sympathy.  The  book  is  a  very  handy  one,  and  convenient  for 
the  pocket. 

T/ie  Culliery  Managers  Pocket  Book  and  Diary  for  1915, 
edited  by  H.  Greenwell  (London :  Colliery  Guardian  Co.,  Ltd. 
pric3  2s.  net)  is  in  its  forty-sixth  year  of  publication,  and  needs  no 
introduction  to  our  readers.  It  is  indispensable  to  colliery  officials,- 
amongst  whom  the  electrical  engineer  now  ocoupies  a  place  of 
constantly-increasing  importance.  Special  sections  deal  with  the 
regulations  affecting  the  use  of  electricity  and  the  duties  of  those 
in  charge,  and  there  is  a  mass  of  general  information  on  all  mining 
questions.     It  is  certainly  an  excellent  publication. 

^'Journal  of  the  Institution  of  Electrical  Engineers."  Vol.53, 
No.  241.  February  Isi,  1915. — This  issue  contains  pipers  on  "The 
Shape  of  the  Pressure  Wave  in  Electrical  Machinery,"  by  S.  P. 
Smith  and  B.  S.  H.  Boulding  ;  "The  Magnetisation  of  Iron  at 
High  Flux  Density,  with  Alternating  Currents,"  by  J.  F. 
Nicholson  ;  and  "  The  Current  Transformer,"  by  A.  G.  L. 
MoNaughton.     London  :  E.  &  F.  N.  Spon,  Ltd      Price  33.  6d. 

"Annual  Report"  of  the  Director  of  the  Bureiu  of  Standards 
for  the  Year  ended  June  30th,  19  14.  Washington,  U.S.A.. :  Govern- 
ment Printing  Office. 

"Model  Power  Biats."  By  E.  W.  Hobba.  London:  Percival 
Mirshall  &  Co.     Price  .")?.  net. 

The  Central  for  December  contained  articles  on  the  maintenance 
of  a  railway  (by  A.  C.  Cookson),  the  effioienoy  of  electric  radiators 
(Percy  Giod),  the  Wilson  induction  coil  (H.  R.  R.  Moore),  and 
Canada  (J.  H.  P.  Diman).  There  is  also  the  first  instalment  of 
the  "  Old  Centralians'  Roll  of  Honour." 

The  Faraday  Hon  be  Journal  for  the  Lent  Term  contains  articles 
on  "  Transforming  from  Three-phase  to  Two-phase  for  Single-phase 
Distribution  "  (by  L.  R  imero)  :  "  Weddle's  Rule  for  Finding  Areas," 
and  "  Fourier's  Theorem  "  (by  Dr.  Alex.  Russell),  and  "Saturation 
Effects  in  AC.  apparatus"  (by  F.  T.  Chapman),  and  supplementary 
lists  of  present  and  pist  students  who  are  serving  with  the  Colours. 

"  Recenti  Pfogressi  della  Telegrafia  e  della  Telefonia  sec  zi  fill." 
By  G.  Vallauri.  Reprint  of  a  paper  read  before  the  Aasociazione 
Elettrotecnica  Italiana. — From  the  author. 

"Science  Abstracts,"  Sections  A  and  B.  VoL  XVIII.  Part  1. 
January  iiOth,  1915.  Price  Is.  (il.  each  net.  lodex  to  Vol.  XVII, 
Sections  A  and  B.     London  :  E.  &  F.  Spon.     Price  Is.  6d.  each  net. 

"  Dynamometers."  By  Rev.  F.  J.  Jervis-Smith,  M.A.,  F.R.S. 
London  :  Constable  .t  Co.     Price  14s.  net. 

Electrical  Fires.  —  The  value  of  the  Pyrene  fire 
extinguisher,  which  was  described  in  our  issue  of  February  £0th, 
1914,  has  been  demonstrated  by  its  successful  use  on  several 
occasions  at  the  Bexley  U.D.C.  electricity  works.  A  fire  broke 
out  among  the  rubber  cables  of  the  old  h.t.  switchboard,  which 
would  hive  led  to  disastrous  results  had  it  not  bten  for  the 
promptness  with  which  the  fire  extinguisher  was  used.  On 
another  occasion  a  barn-out  took  place  on  a  traction  generator, 
and,  in  this  instance,  the  damage  done  to  the  machine  was  com- 
paratively small  on  account  of  the  efficiency  of  the  extinguisher. 
A  third  instance  was  a  burn-out  on  a  single-phase  alternator 
armature  coil,  which  was  quickly  put  out  without  finding  it  neces- 
sary to  stop  the  machine,  which  is  one  coupled  in  tandem  to  the 
trac'ion  generator.  The  fire  extinguisher  has  also  bsen  used  on 
sm  .11  outbreaks  in  the  workshop  and  boiler-house,  and  Mr.  H.  P. 
Siokes,  electrical  engineer  and  tramway  manager,  expresses  him- 
self as  perfectly  satisfied  with  the  success  of  the  device  :  he 
specially  emphasises  the  fact  that  in  no  instance  has  any  injury 
been  caused  to  the  electrical  apparatus  on  which  the  firea  have 
oconrred,  the  (laid  used  being  a  non-conductor. 

For  Sale. — Salford  Electricity  Committee  has  for  sale 
two  900-KW.  DC.  generators.  440  to  550  volts,  coupled  direct  to 
six-cylinder  compound  engines,  also  a  motor-driven  boiler  feed 
pump,  and  a  high-pressnre  steam  feed  water-heater.  Tenders  by 
February  20th.  Particulars  are  given  in  our  advertisement  pages 
to-day. 

The  businesses  and  premises  of  Messrs.  W.  Bryden  ..^  Son,  elec- 
trical engineers,  i;o.,  of  Edinburgh  and  Glasgow,  are  to  be  sold, 
together  or  separately.  Particulars  are  given  in  our  advertisement 
pages  to-day. 
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Tlie  Position  of  Eno:iiieeriu<i'  Trade  in  Canada. — 

We  learn  from  a  correspondent  that  the  war  has  had  a  most 
disastrous  effect  npon  all  Canadian  business,  and  especially  upon 
engineering  developments.  A  large  number  of  contracts  of  all 
descriptions  that  were  in  progress  before  I  he  war  were  immediately 
suspended  when  hostilities  began,  and  they  will  not  b3  proceeded 
with  until  after  the  winter.  The  manager  of  one  engineering 
works  in  Canada  said  a  few  weeks  ago  that  whereas  their  "  wages  " 
and  "materials  purchased "  accounts  in  normal  times  averaged 
from  ?90  000  to  8100  000  per  month,  at  the  present  time  these 
accounts  were  less  than  St  000  per  month'  As  it  is  of  course 
impossible  to  reduce  establishment  charges  in  proportion  to  the 
turn-over,  this  means  that  engineering  basinesses  are  being  carried 
on  at  a  heavy  loss  at  the  present  time.  Notwithstanding  the 
present  depressing  conditions,  however,  everyone  is  stated  to  be 
confident  that  Canada  will  be  the  first  country  to  recover  at  the 
close  of  the  war,  and  as  there  is  a  very  strong  Imperialistic  ten- 
dency resulting  from  the  war,  there  should  be  a  great  increase 
in  Britifh  trade.  Our  correspondent  holds  that  there  never  was 
a  time  when  the  prospect  for  British  mannfacturf  rs  capturing  a 
large  portion  of  the  Canadian  trade  was  brighter  than  it  is  at 
present,  and  it  is  hoped  that  our  manufacturing  friends  at  home 
will  not  fail  to  seize  the  opportunity. 

We  learn  that  the  Canadian  British  Engineering  Co  ,  Ltd., 
of  Winnipeg,  of  which  Mr.  Leonard  Andrews  is  the  managing 
director,  has  taken  advantage  of  the  slack  time  to  move  into  new 
premises  (85,  Lombard  Street).  The  company  now  has  between 
6,000  and  7,000  ft.  of  warehouse  space  all  on  the  ground  floor,  with 
excellent  ofiBces  on  the  second  floor  ;  also  means  of  unloading 
machinery  from  a  railway  siding  directly  into  the  building.  The 
company  also  has  the  uie  of  a  good  yard  space.  One  of  the 
features  of  the  new  building  is  an  engineering  showroom  with 
about  1,000  sq.  ft.  of  floor  space,  of  solid  concrete  and  tiled  floor. 
This  enables  the  company  to  show  machinery  in  motion,  which 
was  not  possible  in  the  old  premises.  This  showroom  has  been 
fitted  up  as  a  permanent  exhibition  of  British  machinery  in  motion. 
Shortly  before  Christmas  an  opening  week  was  held,  demon- 
strations being  given  twice  a  day  throughout  the  week.  This 
exhibition  was  vitited  by  about  200  visitors,  including  many 
Government  and  city  officials,  consulting  engineers,  architec':s.  and 
local  business  men.  Mr.  Hamilton  Wicke?,  the  British  Trade  Com- 
missioner, who  happened  to  be  in  Winnipeg  during  the  week,  was 
also  a  visitor  to  the  exhibition.  The  keenest  interest  was  shown 
in  the  company's  deraonstrationp.  and  visitors  were  practically 
unanimous  in  their  congratulations  upon  this  method  of 
introducing  British  machinery.  Inquiries  are  being  received  daily 
as  the  direct  result  of  this  exhibition,  and  when  trade  revives  the 
Canidian  British  Co.  expects  to  do  quite  a  big  business  in  the  sale 
of  British-made  appliances.  It  is  Mr,  Leonard  Andrews's  idea,  as 
stated  above,  to  run  this  showroom  as  a  permanent  exhibition  of 
British-made  appliances,  changing  the  exhibit  from  time  to  time 
80  as  to  keep  the  interest  in  it  alive.  It  may  be  that  manufac- 
turers at  home  who  have  specialities  they  want  to  introduce  into 
the  Canadian  market  will  feel  disposed  to  take  advantage  of  this 
opportunity  and  send  out  appliances  for  exhibition.  The  cost 
of  running  such  an  exhibition  is  very  heavy,  and  only  those 
appliances  can  be  shown  which  can  be  handled  with  advantage. 

Bankruptcy  Proceedings. — Albert  AVhiteley,  elec- 
trical and  meuhanical  engineer,  Tudno  Work",  Tudno  Street,  Llan- 
dudno, Carnarvon. — The  first  meeting  of  creditors  was  held  at 
Chester  last  week,  when  the  statement  of  affairs  showed  liabilities 
amounting  to  £476,  and  assets  estimated  to  realise  £1(53  net,  the 
estate  disclosing  a  deficiency  of  £.S12.  The  failure  of  the  debtor 
was  due  to  want  of  capital,  loss  of  money  in  former  partnership, 
and  giving  long  credit.  It  was  decided  to  leave  the  matter  in  the 
hands  of  the  Official  R»ceiver. 

■  Jas.  W.  &  Tom  W.  Tattebsai.l  (Tattereall  &  Tattersall),  elec- 
trical engineers,  Kimberley  Rnad,  Willesden  Lane,  N.W.  — Rsceiving 
order  made  Fdbruary  Ist  on  debtors'  own  petition.  First  meeting 
February  12th  ;  public  examination  March  16th  ;  both  at  Cirey 
Sireet,  W.C. 

Meldrum  Bros.,  Ltd  ,  Timperley,  Manchester. — A  third  and 
final  dividend  of  Is.  8ii.  was  payable  on  February  Sth  at  3,  Yoik 
Street,  Manchester. 

Map. — Messrs.  Edward  Stanford,  Ltd.,  of  Long 
Acre,  W,C,,  have  issued,  as  usual,  a  coloured  map  (29.  sheet,  48.  in 
pase),  showing  the  proposed  railways,  tramways,  and  other 
iichemes  affecting  London,  in  the  Parliamentary  Bills  deposited. 

[    Water-Tulte  Boilers. — The  Stirling  Boiler  Co.,  Ltd  , 

itate  that,  as  far  as  water-tube  boilers  are  concerned,  business  has 
>ecome  exceedingly  lively  since  the  beginning  of  the  year.  The 
oUowing  are  among  the  more  important  repeat  orders  received  by 
hem  : — 

Otlo  bniler  for  the  Newoftstte  and  District  Eleotrlo  Lighting  Co,,  Ltd. 
Twobiil«'sf  ir  thfl  Admirilry  for  Portsmouth  Dockyard. 
Pour  boilers  for  the  Corporation  of  Huddersfield. 

Five  boiiara  for  a  lart,'^  firm  of  ordnanca  makora  in   tbo  North,  fulfttling 
ontracts  for  miinitionB  of  war. 

Heavy  .Machines  in    fierniany.  —  The  syndicate  of 

aakers  of  manufactures  in  the  heavy  electrical  branches,  to  which 
Jmost  all  the  large  groups  and  works  belong,  has  been  provition- 
Uy  prolonged  until  the  end  of  March.  This  will  enable  further 
lime  to  be  gained  for  negotiations  for  the  renewal  of  the  com- 
ination  which  would  otherwise  have  come  to  an  end  at  the  close 
f 1914. 

Bced  of  Assignment, — R.    11.    Clampett,  electiical 

ngineer,  Manchester, — Claims  must  be  sent  in  by  February  20th, 
D  the  trustee,  Mr.  W.  Kenyon,  11,  Corporation  Street,  Marchester. 


Cataloji'ues    and  Calendars. — From  Messrs.  Hart 

AND  Co,,  of  Bonnington  Works,  Newhaven  Road,  Edinburgh,  we 
have  received  an  art  calendar  forl9l."i.  It  consists  of  monthly 
cards  each  of  which  contains  a  charming  reproduction  from 
original  water  colours,  showing  various  views  of  the  building  of 
the  Panama  Canal. 

Messes  E.  Brook,  Ltd,  Colne  Road,  Haddeit field. — February 
stock  list  of  electric  motors; 

The  General  Electric  Co,,  Ltd  ,  67,  Queen  Victoria  Street, 
London,  EC— Lasflet  X  1  s50,  giving  illustrated  particulars  and 
prices  of  "Salford"  circuit  breakers.  Also  an  illustrated  and 
priced  leaflet  of  the  E,V  C.  standard  electric  sign  for  indicating 
vehicle  charging  stations. 

Messrs.  Isaac  Storey  &  Sons,  Ltd  ,  Empress  Foundry, 
Cornbrook,  Manchester. — 40-page  excellently  illustrated  and  fully 
descriptive  citalogue  of  the  Scott  patent  air  compressors. 
Dimensions,  prices,  and  codewords  are  tabulated. 

Messrs.  Ley's  Malleable  Castings  Co.,  Ltd,  Derby. — 
60-page  illustrated  catalogue  of  American  and  English 
"  Blackheart  "  malleable  castings.  The  history  of  the  Ley's  com- 
pany and  particulars  of  the  different  departments  are  given. 

Trade  .innonncenients. — New  premises  at  31,  Silver 
street,  Stockton-on-Tees,  have  been  opened  by  Messrs.  R. 
PiCKBRSGiLL  &  SoN,  LTD.,  electrical  engineers,  &c. 

Messrs.  Tredegar,  of  53,  Victoria  Street,  S.W,,  recently  con- 
verted their  business  into  a  limited  liability  company,  with  the 
title  of  Tredegar's,  Ltd.,  in  order  to  give  the  staff  a  personal 
interest  and  to  cope  with  increased  business.  Mr.  H.  A.  Bartlett 
and  Mr.  G.  F.  A.  Norman  will  be  governing  director  and  director 
respectively. 

The  Anglo  Engineering  Co.,  Ltd  ,  has  removed  to  larger 
premises  at  6  and  7,  Gough  Square,  Fleet  Street,  London,  E.G. 
New  telephone  number  :  Holborn  5923. 

The  manufacturing  branch  of  Houghtons,  Ltd.,  hitherto 
carried  on  at  the  Ensign  Works,  Walthamstow,  under  the  title  of 
Houghtons,  Ltd.  (Spratt  Bros.'  Branch)  has  been  amalgamated 
with  the  factory  of  W.  Butcher  &  Sons,  Ltd.,  and  formed  into  a 
separate  company  known  as  the  Houghton-Butcher  Manufac- 
turing Co.,  Ltd.  The  management  of  the  factories  remains  as 
hitherto.  The  new  company  has  taken  over  all  the  contracts, 
assets  and  liabilities  of  the  amalgamated  factories. 

Rnsslan  Trade. — The  American  Consul  at  Moscow 
reports  that  three  societies  have  recently  been  founded  with  the 
economic  development  of  Rafsia  in  view  :  For  Russia,  The 
E:onomic  Revival  of  Russia,  and  the  Russian  Trade  and  Industry 
Union  for  the  Development  of  Drmestic  and  Foreign  Trade  ;  and 
the  Moscow  Merchants'  Society  has  appointed  a  Special  Committee 
for  the  same  purpose.  The  Russian  Trade  and  Industry  Union 
will  supply  information  to  merchants  with  regard  to  foreign 
markets,  will  conduct  sales  and  purchases  on  a  commission  basis, 
and  will  organise  throughout  the  Empire  trade  and  industrial 
museums  and  exhibits  of  samples. 

Liqnidations  and  IMssolutions.— The  Miner's  Lamp 
Electric  Lighting  Co.,  Ltd. — A  meeting  will  be  held  at  42, 
Spring  Gardens,  Manchester,  on  March  10th,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  James  Blakey. 

The  Westminster  Lighting,  Heating  and  Ventilating 
Co.,  Ltd. — A  meetirg  of  creditors  is  called  for  February  22nd,  at 
14.  Old  .Jewry  Chambers,  E,C. 

Harry  Wittusen  A:  Co.,  glass  merchants,  24,  Thavies  Inn,  E.C. 
Messrs.  E.  Oakley  and  H.  Wittusen  have  dissolved  partnership. 

E.\liil»ition  of  Industrial  Furnaces.— On  Monday  last 

Prof.  J.  0.  Arnold,  of  Sheffield  University  Applied  Science  Depart- 
ment, opened  an  Exhibition  of  Industrial  Gas-heated  Furnaces, 
which  will  be  on  view  until  March  6th.  The  Exhibition  consists 
of  the  products  of  the  Bkayshaw  Furnaces  and  Tools,  Ltd.,  of 
Manchester,  and  includes  gas-heated  furnaces  for  annealing, 
hardening,  and  tempering  all  classes  of  steel  up  to  the  hardest,  and 
small  tools.  There  is  in  connection  with  the  furnaces  an  installa- 
tion of  electric  pyrometers,  supplied  by  the  Cambridge  Scientific 
Instrument  Co.,  Ltd, 


LIGHTING  and  POWER  NOTES. 


Antrim. — The  C.C.  has  granted  permission  to  Messrs. 
J.  Deni-morR  &  Sons  to  erect  an  overhead  cable  for  power  supply 
from  Greenfield  to  Oldgreen. 

Ballyniena. — Workuofse  T-ioHTiNf;. — The  R.  of  G.  on 
the  report  of  the  ele otrical  engineer  has  decided  to  install  the  elec- 
tric light  at  the  old  infirmary. 

Batley. — The  plant  ordered  for  the  extension  of  the 
electricity  works  a  year  ago.  which  include*  a  1,2."0-KW.  Ljnngetrom 
turbine  set,  has  been  requisitioned  by  the  Admiralty  for  installation 
at  one  of  the  naval  bases.  This  machinery,  us  alfo  a  similar  tur- 
bine set  for  the  KeuHngtcn  and  Netting  Hill  Co.,  and  a  rotary 
converter  for  the  Ktttering  Council,  was  requisitioned  at  the  Brush 
Co.'b  works,  where  it  has  been  cbnetrocted, 
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Beaumaris. — E.L.  Scheme. — The  Council  has  decided 
to  request  Mr.  Price  White  to  advise  it  on  the  proposed  scheme  for 
the  electric  lighting  of  the  borough  for  municipal  and  general 
purposes. 

Blaokbiii'U. — The  borough  electrical  engineer  is  to  pro- 
ceed with  the  work  of  laying  cable  to  the  new  electricity  sub- 
station at  Mill  Hill. 

Boroiiffhbridg'e.— E.L.     Scheme. — The    question    of 

introducing  electric  light  into  the  town  and  Aldborough,  at  a  cost 
of  £1,200-£1,600,  on  lines  indicated  by  Messrs.  Bast  &  PuUan,  is  to 
be  discussed  at  a  general  parish  meeting. 

Bradford. — The  Electricity  Committee  is  fitting  up  a 
stand  at  the  Belgian  Village  and  Exhibition  to  be  held  in  the 
Jlanningham  Line  Rink. 

Iq  connection  with  the  various  Bills  in  Parliament  during  the 
1915  Session,  the  Finance  and  General  Parposea  Committee  has 
instructed  the  town  clerk  to  seek,  if  possible,  protection  of  the 
Corporation's  interests  which  would  be  affected  by  the  Keighley 
Electricity  Order ;  to  present  a  petition  against  the  Yorkshire 
Electric  Power  Bill  ;  and  to  obtain  a  protective  clause  in  the 
Halifax  Corporation  Bill  securing  that  omnibuses  shall  not  be  run 
along  Bradford's  tramway  routes. 

Canada.  —According  to  a  Government  engineer's  report, 
no  less  than  400  000  HP.  can  be  developed  within  80  miles  of 
Winnipej.  It  is  thought  that  the  production  of  electrical  power 
on  the  Winnipeg  River  will  lead  to  the  founding  of  numerous 
additional  towns  along  its  banks. — Financier. 

Cauterbury.  —  Restricted    Lighting.  —  Owing    to 

restricted  lighting,  there  has  been  a  saving  of  £157  in  the  street 
lighting  account  for  the  last  quarter. 

Clieritoii. — The  Folkestone  Electricity  Supply  Co.  has 
applied  for  the  consent  of  the  U.D.C.  to  a  B.  of  T.  order  empower- 
ing it  to  supply  current  outside  its  prescribed  area,  and  in  the 
Council's  district.  The  company  has  also  informed  the  Council 
that  it  was  possible  it  would  enter  into  a  contract  with  the  War 
OBBie  to  supply  current  to  the  hut  encampment  on  St  Martin's 
Plain. 

Dartford. — The  U.D.C.  has  decided  to  supply  free 
current  to  premises  occupied  by  Belgian  refugees,  and  to  allow  a 
rebate  of  two-thirds  of  the  charge  for  current  used  at  the  club  of 
the  National  Reserve  Guard'. 

Darweii,  —  Restricted    Lightixg.  —  Owing  to  the 

scarcity  of  coal  the  General  Purposes  Committee  has  decided  to 
curtail  the  lighting  of  the  street  lamps,  with  tha  exception  of 
the  main  thoroughfare. 

Iloneaster. — Three-Phase    Plant   Extension. — The 

alterations  and  additions  at  the  electricity  works  have  now  been 
completed.  The  new  plant  comprises  a  I,000-KW.  Willans-Siemens 
turbo-alternator,  one  tiOO-KW.  and  one  350-KW.  Westinghouse 
rotary  and  H  T.  ewitchgear.  The  installation  will  generate  three- 
phase  current  at  3,300  volts,  and  sub-stations  are  erected,  or  are  in 
course  of  erection,  at  Bentley,  Hexthorpe  and  Balby  for  distribu- 
tion purposes.  The  work  of  installation  was  carried  out  by  the 
Corporation's  own  staff.  The  extensions  cost  about  £21,000,  and 
constitute  part  of  a  larger  scheme  which  has  bsen  drawn  np  by 
the  Corporation  electrical  engineer  (Mr.  E,  S.  Rayner),  and  will  be 
continued  when  necessary. 

Dover. — Plant  Extensions. — Additional  p'ant  is  to 
b2  provided  at  the  Corporation  electricity  works,  at  an  estimated 
outlay  of  £6  000.  It  is  proposed  to  take  out  two  sets  of  7.5  and 
17>  Kw.,  and  replace  them  with  a  1,000  Kw.  turbine  set. 

The  B.  of  G.  has  under  consideration  a  scheme  for  new  laundry, 
cooking  and  heating  plant  at  the  workhouse,  with  provision  for 
E  L.  It  is  proposed  to  install  a  duplicate  E  L.  plant,  with  batteries 
of  100  cells,  for  400  lamps,  the  estimated  cost  of  this  portion  of  the 
scheme  being  £1,900. 

Bukiiifield.—  Sewage   "Works    Lighting,    &c. — The 

T.C.  has  decided  to  offer  no  obj  action  to  a  proposal  of  the  Aahton 
Corporation  to  light  the  sewage  disposal  works  at  Plantation  Farm 
(which  is  in  the  Dukinfield  area),  and  to  drive  a  pump  there  by 
electricity  obtained  from  the  Ashton  works. 

Duudee.— The  Dundee  and  Forfar  Courthouse  Com- 
mittee has  decided  to  insiall  the  electric  light  throughout  the 
Courthouse. 

Eastbourne.— New  Plant.— The  T.C.  has  referred 
biok  to  the  Committee  the  recommendation  for  the  purchase  of 
a  1,250-KW.  "  Ljungstrom  '  tnrbo-alternator  and  condensing  plant, 
at  a  cost  of  £5,035. 

EUaud.— The  Electricity  Committee  has  decided  to 
reduce  the  price  of  current  supplied  to  cinematograph  lanterns 
to  2Jd.  per  unit. 

Gillino-liam  (Kent).— Loan  Sanction.— The  T.C.  has 

received  from  the  L.G.B,,  sanction  to  a  loan  of  £6  800  for  exten- 
sions to  mains  and  services,  and  of  this  £6,000  is  to  be  taken  up  at 
the  present  time. 

Glossop.— The  T.C.  has  decided,  in  order  to  protect  its 
f"^"  interests,  to  oppose  the  Bill  of  the  Stalybridge  Joint  Tramways 
and  Electricity  Board,  which  includes  powers  to  purchase  the'local 
L  than  Electric  Supply  Co.'s  undertaking. 


Hen  don.  —  Workhouse    Lighting.  —  The    Hendon 

Electric  Supply  Co.  has  offered  to  enter  into  a  contract  for  a  period 
of  five  years  for  the  supply  of  current  for  lighting  and  power  to 
the  workhouse  at  £2  lOs.  per  Kw.  per  quarter,  and  Jd.  per  unit,  if 
the  Board  will  permit  the  company  to  run  a  low-pressure  main 
from  the  transformer  in  the  main  road  in  order  to  supply  con-_ 
Burners  in  the  Burnt  Oak  area.  The  Subcommittee  of  the  B.  of  G.' 
recommends  the  acceptance  of  the  offer,  as  the  annual  charge 
would  be  £150,  as  compared  with  the  estimated  present  cost  of 
£2.^9,  and  the  scheme  would  reduce  the  excessive  heat  in  the 
laundry,  and  result  in  considerable  saving  in  cleansing  and  decora- 
tion, and  possible  reduction  in  coal  consumption.  The  Guardians 
have  adopted  the  recommendation,  and  tenders  are  to  be  invited  for 
the  work. 

Henley. — The  R.D.C.  has  decided  to  support  the 
Reading  Electric  Supply  Co.'s  application  for  powers  for  an  exten- 
sion of  the  area  of  supply. 

llolnvell.  —  Workhouse      Lighting.  —  The     E.L. 

installation  at  the  workhouse,  carried  out  by  Messrs.  E.  M.  Evans 
and  Co.,  of  Manchester,  under  the  supervision  of  Mr.  A.  J.  Leigh, 
electrical  engineer,  at  a  cost  of  £727,  has  been  completed. 

India. — Tata  S(  heme. — On  Monday  the  Governor  of 
Bombay  switched  on  power  from  the  Tata  hydro-electpic  scheme. 
The  technical  features  of  the  scheme  were  described  and  illustrated 
in  our  issue  of  January  16th,  1914. 

Kintore. — Exhibition. — An  exhibition  and  demon- 
stration of  electrical  cooking  and  heating  appliances  has  been  given 
in  the  power  station  at  Kintore  by  Messrs.  T.  C.  Smith  &  Co.,  of 
Aberdeen. 

Leeds. — Loan  Sanctions. — At  a  meeting  of  the  City 
Council,  it  was  reported  that  the  L  G.B.  had  sanctioned  the 
bjrrowing  of  a  further  instalment  of  the  £200,000  loan  for 
the  extension  of  the  Whitehall  Road  electricity  works.  It  was 
stated  that  iu  September,  1912,  the  Council  threw  out  a  scheme 
involving  an  expenditure  of  £595,000,  the  loan  to  be  spread  over 
15  years,  but  since  that  date  £265,821  in  loans  had  been 
sanctioned  for  the  department,  and  two  further  loan  applications 
were  before  the  Board  which  would  bring  the  sanctioned 
expenditure  np  to  £384,000.  A  resolution  has  been  adopted 
that  the  Gas  and  Tramways  and  Electricity  Committees  be 
directed  each  to  appoint  four  members  to  form  a  joint  Sub- 
Committee  whose  duties  shall  be  to  consider  and  report  to  the  full 
Committee  from  time  to  time  on  all  questions  relative  to  the  scale 
of  gas  and  electricity  to  consumers,  with  a  view  of  preventing  and 
avoiding  overlapping  and  competition  in  the  sale  of  those  com- 
modities. 

Littleboroug'h. — Supply  in  Bulk. — An  agreement  has 
been  formally  entered  into  between  the  Rochdale  Corporation  and 
the  U.D.C.  in  connection  with  the  supply  of  electricity  in  bulk. 

Liverpool. — Docks    Electric    Plant. — The    Mersey 

Docks  and  Harbour  Board  has  decided  to  provide  an  electrically- 
driven  dust  extracting  plant  in  the  band  alleys,  &o  ,  of  the  Waterloo 
grain  warehouses,  and  to  substitute  electric  light  for  the  existing 
gas  jets,  at  a  total  estimated  cost  of  £3,200, 

London. — Hackney. — The  Electricity  Committee  has 
considered  the  electrical  engineer's  reports  as  to  the  desirability  of 
linking  up  the  electricity  undertaking  with  that  of  the  Poplar  B.C. 
The  result  of  linking  up  would  be  that  the  works  belonging  to 
Stepney,  Shoreditch,  Poplar  and  Hackney  would  be  interconnected 
and  able  to  supply  each  other  in  case  of  need  :  also  it  would  be 
possible  under  the  proposed  conditions  for  one  undertaking  to 
supply  the  others  from  12  o'clock  midnight  to  6  o'clock  a.m.,  so 
that  the  necessity  for  running  any  works  on  a  light  and  unecono- 
mical load  would  be  entirely  avoided. 

Several  circumstances  in  the  past  have  prevented  the  Hackney 
and  Poplar  undertaking-^  from  being  interconnected.  Hackney 
had  no  plant  of  a  type  that  could  be  ran  in  parallel  with  Poplar  ; 
the  cost  of  interlinking  the  mains  would  have  been  very  great ; 
and  Poplar  insisted  upon  heavy  fixed  charges  being  paid  whether 
any  units  were  taken  or  not. 

The  first  difficulty  has  been  overcome  by  the  installation  of 
plant  suitable  for  running  in  parallel  with  Poplar,  the  laying  of 
E.H.T.  ring  mains,  which  can  be  looped  into  Poplar  from  the  junc- 
tion of  Wick  and  Sidney  Roads,  has  removed  the  second  difficulty, 
and  the  third  diiEcnlty  has  been  overcome,  as  Poplar  is  now 
willing  to  give  and  take  a  supply  with  Hackney  at  a  small  charge 
per  unit,  without  any  heavy  annual  fixed  charges. 

The  Committee  rec  ommends  that  steps  be  taken  to  prepare  a  draft 
agreement  containing  the  following  conditions  :  — 

1.  Poplar  to   lay  and  maintain  two  015  three-core,  ll.OOO-volt. 
standard  paper-insulated  copper-shielded  and  lead-covered  cables, 
with  pilot  and  telephone  cable  from  the  Northern  Poplar  sub- 
station to  the  Poplar-Hackney  boundary  in  Cadogan  Terrace. 

2.  Hackney  to  lay  similar  cables,  forming  a  loop  of  the  ring 
main  from  the  pit  at  the  junction  of  Wick  Road  and  Cassland  Rjad 
to  the  Poplar- Hackney  boundary  in  Cadogan  Terrace. 

3.  The  cost  of  the  necessary  switchgear  to  be  provided  for  the 
purposes  of  the  linking-np  mnina  in   the   Poplar  Northern  sub-^— 
station  to  be  borne  equally  by  Hackney  and  Poplar.  Ifl 

4.  Either  party  to  have   the  use  of  the  other  party's  natural  fl 
reserve  plant  without  the  payment  of  any  fixed  charges. 

5.  In  the  event  of  either  party  installing  reserve  plant  for 
stand-by  or  other  purposes  at  the  request  of  the  other  party,  the 
first-named  party  to  receive  payment  of  such  proportion  of  tbe 
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loan  ohareres  on  the  capital  expenditure,  and  for  anch  period  aa 
may  bs  mutually  asrreed,  or.  failing  agreement,  the  sum  and  period 
to  be  fixed  by  arbitration. 

ti.  Either  party  to  supply  energy  to  the  other  party  (subject  to 
Buch  limitation  as  is  defined  in  Clause  4)  at  a  price  per  unit 
measured  at  the  supplier's  switchboard,  of  0  25d. 

7.  So  far  as  praoticil,  each  pirty  shall  give  to  the  other,  equal 
supplies  of  energy,  and  only  excess  supplies  shall  be  subject  to  be 
paid  for  in  cash. 

S.  The  period  of  the  agreement  to  be  for  20  years,  during  which 
time  the  charges  may  be  revised  by  mutual  agreement  at  the  end 
of  each  fifth  year. 
The  cost  of  the  necessary  mains  and  switchgear  for  effecting  the 

link  is  estimated  at  £2,720. 

Battersea, — The  Electricity  Committee  reports  that  owing  to 
the  increasing  demand  for  the  supply  of  electrical  energy  in  the 
Nine  Elms  district,  it  will  be  necessary  to  extend  its  plant,  and 
recommends  the  adoption  of  the  Fcheme  of  the  electrical  engineer 
for  two  rotary  converters  of  ."iOOkw.  each,  and  one  of  1,000KW., 
together  with  the  necessary  switchgear  and  transformers,  at  an 
estimated  cost  of  £8,750,  and  for  duplicate  e.h  t.  feeders  to  be 
drawn  into  the  existing  ducts  between  the  electricity  generating 
station  and  a  point  in  New  Road,  at  an  estimated  cost  of  £7,000. 
The  Council  is  recommended  by  the  Finance  Committee  to  make 
application  to  the  L.C.C.  for  sanction  to  a  loan  of  £15,750  to  carry 
out  the  work.  The  Committee  also  recommends  that  negotiations 
be  opened  with  the  Fulham  B.C.  with  a  view  to  linking  up  the 
supplies  of  Battersea  and  Fulham  under  the  London  Electric 
Supply  Act,  r.iOs, 

Deptford. — In  order  to  comply  with  the  regulations  of  the 
L.C.C.  as  to  the  condition  of  the  electrical  installation  at  the 
borough  hall,  the  Council  is  obtaining  expert  advice. 

Fulham. — The  Electricity  Committee  reports  that  the  demands 
for  energy  for  consumers  in  the  De  Morgan  and  Townmead  Roads 
area  are  increasing,  and  recommends  that  the  Stephendale 
and  Townmead  Road  sub-stations  be  connected  up,  and  that  the 
necessary  cable  high  and  low-tension  switchgear,  and  two  100- Kw. 
transformers  be  obtained  at  a  cost  of  £570. 

St.  Pancras. — The  chief  electrical  engineer  reports  a  difficulty 
in  obtaining  supplies  of  coal  ;  he  has  commnnicated  with  the 
railway  c-mpany,  the  War  Office,  and  the  Railway  Executive  Com- 
mittee, pointing  out  thit  unless  the  supply  is  improved  the  cir- 
cumstances may  be  serious  having  regard  to  the  fast  that  the 
factories  in  the  borough,  many  of  which  are  engaged  in  (iovern- 
ment  work,  may  have  to  shut  down.  The  difficulty  seems  to  have 
arisen  owing  to  supplies  not  coming  through  from  the  collieries 
specified  in  the  contract. 

In  reply  to  the  B  C.'s  application  for  a  loan  of  £22,530  for  boilers 
at  King's  R5ad  generating  station  and  £8,970  for  mains,  house 
services,  meters  and  arc  lamps,  the  L.CC.  states  that  the  Parlia- 
mentary power  to  lend  money  to  Metropolitan  B  C.'s  in  the  current 
financial  year  is  nearly  exhaustei,  and  that  the  Council  can  only 
make  an  advance  of  £  10,000  to  the  B  C.  at  the  present  time. 

The  Finance  Committee  has  accepted  the  loan  of  £10,000,  and 
will  report  later  as  to  the  steps  taken  to  obtain  the  balance  of  the 
loan, 

L.C.C. — The  Finance  Committee  recommends  the  sanction  of  the 
Council  to  the  application  of  the  Hammersmith  B.C,  tr  borrow 
£10,000  for  purposes  of  the  electricity  undertaking,  viz,  £416  for 
buildings,  £3,449  for  mains,  £1,5S5  for  transformers,  switch  panels, 
&o.,  £2,980  for  house  services  and  £1,620  for  meters. 

According  to  the  Dnilij  Xrws  and  Lfadpr,  the  L.C.C.  has  given 
notice  of  the  withdrawal  of  its  Electric  Supply  Bill,  but  a  private 
Bill  of  a  simiUr  kind  proposing  to  form  a  company  for  electric 
supply  in  London  was  put  down  for  Thursday.  This,  it  was  stated, 
will  be  opposed  by  the  County  Council  and  by  members  on  both 
sides  of  the  House. 

The  SfandarJ,  of  last  Friday,  said  that  the  BUI  would  not  be 
withdrawn,  but  the  application  for  first  reading  would  be  post- 
poned, with  a  view  to  reconsideration  of  the  vote. 

Restricted  Lighting. — U  is  somewhat  astonishing  to  find 
in  these  days  of  darkness  that  complaints  have  been  made 
against  the  brilliantly  lighted  windows  of  the  Houses  of  Parlia- 
ment. Possibly  the  presence  of  so  many  "  shining  lights  "  within 
its  portals,  and  a  nataral  antipathy  to  hiding  them,  may  account 
for  the  trouble. 

Mottram-iu-loii«'<leiMl;il»'.— The  U.D.C.  has  decided 
to  oppose  the  Bill  of  the  Stalybridge,  Hyde,  Mossley  and  Dukin- 
field  Tramways  and  Electricity  Board,  by  which  further  electricity 
powers  are  sought. 

Xewcastle  l»ower  Sclieiiies, — Reference  has  been  Eade 
on  many  occasions  in  these  columns  to  the  development  of  elec- 
trical power  distribution  on  the  N'orth-East  Coast,  more  especially 
to  the  several  power  stations  which  have  been  built  in  the  neigh- 
bourhood by  the  Newcastle-on-Tyne  Electric  Supply  Co.  and  its 
associated  companies.  Some  six  and  a  half  years  ago,  the  Supply 
Co.  decided  that  it  would  be  expedient  to  construct  a  coal-fired 
power  station  at  a  point  higher  up  the  Tyne,  and  on  the  Gateshead 
side  of  the  river,  and  it  was  decided  to  erect  a  plant  on  the  banks 
of  the  Tyne  at  Duaston.  This  station,  which  has  a  river  frontage 
of  about  900  ft.,  was  put  into  service  some  three  and  a  half  years 
ago,  and  formed  the  subject  of  a  detailed  illustrated  article,  which 
app3ared  in  our  issue  of  July  7th,  1911.  The  Danston  station 
generates  threa-phase  current  at  10  cycles  and  6,000  volts.  The 
steam  pressure  is  200  lb.  per  (fj.  in.,  and  the  steam  is  superheated, 
the  total  temperature  being  practically  570°  F.  The  main  generating 
units  at  present  consist  of  two  A. E.G.  sets,  each  of  10,500  H.P.,  and 


a  Brown-Boveri  set  of  9,000  HP.,  all  three  running  at  1,200  R.P.M. 
The  station  was  originally  laid  out  to  accommodate  eventually 
six  generating  units,  each  of  10,000  h.p.  continuous  capacity  and 
13,000  maximum  capacity,  or  a  total  capacity  of  about  70,000  HP. 
In  connection  with  the  present  extension  scheme,  an  agreement  was 
entered  into  with  the  Teams  By-Product  Co.,  Ltd.,  to  purchase  the 
available  supply  of  gas  from  a  large  battery  of  Otto-Hilgens':ock 
coke  ovens  distant  li  miles  from  the  Dnnston  power  station.  This 
gas  is  led  along  the  North-Eastern  Riilway  Dnnston  branch  in  a 
16-in.  welded  steel  pipe,  supplied  by  Messrs.  Stewarts  &  Lloyds, 
Ltd.  The  joints  were  welded  in  .litu  by  the  acetylene  process. 
The  boiler-house  extensions  comprise  a  steel  frame  building, 
sheeted  in  with  corrugated  iron,  114  ft.  long  x  75  ft.  wide,  with  two 
steel  chimneys.  There  are  two  coal-fired  water-tube  boilers,  each 
capable  of  producing  continuously  30,000  lb.  of  steam  per  hour, 
with  the  necessary  furnace  and  fixtures,  also  ttokere  and  super- 
heaters. In  addition,  there  are  four  gas-fired  water-tube  boilers, 
each  capable  of  dealing  continuously  with  57,000  cb.  ft.  of  gas 
per  hour,  built  in  two  batteries,  with  the  necessary  flue  fixtures 
inclusive  of  gas  burner  and  superheaters.  The  fuel 
economisers,  one  for  each  boiler,  have  automatic  tube  scrapers  and 
dampers,  also  soot  -  cleaning  gear.  Induced  draught  fans, 
direct  driven  by  electric  motors,  deal  with  the  products  of  com- 
bustion from  two  gas-fired  boilers  and  one  coal-fired  boiler.  There 
are  two  feed  pumps,  each  capable  of  dealing  with  200  hOO  lb  of 
water  per  hour  at  190  lb.  to  the  square  inch,  boiler  pressure.  The 
coal-handling  plant  is  of  the  gravity  bucket  conveyor  type,  and 
capable  of  feeding  the  coal  into  the  overhead  bunkers  at  the  rate 
of  40  tons  per  hour.  The  plant  is  suitable  for  receiving  coal  from 
two  hoppers  of  25  tons  capacity,  each  traversed  by  a  railway 
truck.  The  overhead  bunkers  have  a  capaeity  of  950  tons. 
All  the  boiler-house  plant  and  boildings  were  contracted 
for  by  Messrs.  Babcock  &  'Wilcox,  Ltd.,  and  the  whole  of 
these  buildings  were  placed  on  a  6  ft.  6  in.  reinforced 
concrete  raft  supported  on  376  40-ft.  pitch  pine  piles,  which 
work  was  executed  by  Messrs.  Robert  McAlpine  \'  Sons,  Ltd.  The 
engine  room  plant  extensions  contist  of  a  12,000  Kw.  turbo- 
alternator  with  direct-conpled  exciter,  the  turbine  being  of  Mtssrs. 
Richardsons,  Westgarth'e  manufacture,  and  the  alternator  by 
Messrs.  Brown,  Boveri.  The  surface-condensing  plant  consifts  of 
a  Contraflo  surface  condenser  capable  of  dealing  with  141,600  1b. 
of  steam  per  hour.  The  turbine  is  of  the  impulse-reaction  <.vpe, 
designed  to  run  at  a  speed  of  1,200  r.p  .m.  with  steam  at  a  pressure 
of  190  lb.  per  sq.  in.,  and  at  a  temperature  of  000'  F,  with  a 
vacuum  of  '9-in.  mercury.  Though  the  normal  and  most 
economical  load  is  12,000  kw.,  the  machine  is  capable  of  50  per 
cent,  overload.  The  alternator  has  a  normal  capacity  of 
12,000  KW.  at  a  power  factor  of  7  lagging  and  5,750  volts,  40  periods. 
It  will,  however,  take  overloads  up  to  13,200  kw.  etead.v,  and 
15,000  KW.  for  60  minutes,  equivalent  to  21,400  kva.  The  neces- 
sary condensing  plant  has  also  been  supplied  by  Messrs.  Richard- 
eons,  Westgarth,  and  the  whole  of  the  inftallation  has  been  built 
and  started  up  under  the  supervision  of  Messrs.  Merz  i:  McLellan, 
the  consulting  engineers  to  the  Supply  Co. 

Vottiiiffhaiii.  —  Proposed    Loan.  —  The    T.C    has 

adopted  the  recommendation  of  the  Electricity  Committee  to 
borrow  £20,000  for  the  extension  of  the  electricity  mains  and 
services. 

\lliieatoii. — Current  for  lighting  halls  used  for  drill 
purposes  is  to  be  supplied  by  the  T.C.  free  of  charge.  The  Elec- 
tricity Committee  is  still  considering  the  question  of  giving  a 
supply  of  current  to  the  Stockingford  district. 

Oidliaiii. — The  T.C.  has  decided  to  oppose  the  Staiy- 
bridge  .loint  Board's  Bill,  which  seeks  additional  facilities  and 
extension  of  area  for  electricity  supply. 

Oi'iiiskii'k. — The  U.D.C.  has  decided  to  oppose  the  Gas 
and  Electricity  Bill  promoted  by  th,"  Ormskirk  Gas  Co.  A  previous 
resolution  to  the  same  effect  was  declared  invalid. 

IN'i'tli.— New  Turbink  Plant. — The  Electricity  Com- 
mittee recommends  the  T.C.  to  appl.v  for  sanction  to  a  loan  of 
£1,000  for  new  plant,  including  a  new  tnrbo-generator,  at  the 
elictricity  workp. 

Porta  ferry  (Co.  Dhmii). — An  official  inqaify  was  held 
last  week  into  the  Downpatrick  R  D.C.'s  application  for  powers 
for  the  electric  lighting  of  the  town. 

IteadillU'. — The  T.C.  has  decided  to  oppose  the  Reading 
and  District  Electric  Supply  C\'s  Bill  to  extend  the  area  of  supply 
in  order  to  include  Henley-on-Thames,  as  the  Conncil  considers  that 
the  extension  would  not  prove  sufficiently  remunerative,  and  that 
the  time  at  which  the  company's  charges  for  lighting  and  power 
could  be  reduced  will  be  postponed. 

St.    Anne's    (Lanes.). —  The   U.D.C.  has  decided  to 

supply  electric  light  free  to  local  training  corps. 

Slieflield. — The  City  Conncil  has  been  recommended  to 
adopt  electricity  for  lighting  the  Fulwood  Park  Estate.  It  is 
proposed  to  put  up  a  tempara>y  installation  for  lighting  Club  Mill 
Lane,  consisting  of  20  wooden  poles  each  fitted  witu  a  60-watt 
(50-c,r.)  metal  filamsnt-lamp  and  overhead  cable.  The  Electric 
Supply  Committee  has  decided  to  charge  all  hospitals  for  current 
consumed  for  lighting  purposes  at  Id.  per  unit  less  a  rebate  of 
33^  per  cent.  A  similar  rate  is  to  be  offered  to  the  Quardians  for 
all  lighting  at  the  Firvale  workhouse  buildings.. 
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Stretford. — Public      Lighting. — The     U.D.C.     has 

approved  of  the  extension  of  the  scheme  for  improved  lishting  of 
Chester  Road.  The  lishtingr  of  the  thoroughfare  by  half-watt 
lamps  previously  authorised  is  now  completed. 

As  the  lighting-  battery  at  Longford  Hall  will  shortly  require 
renewal,  the  electrical  engineer,  together  with  the  surveyor,  is  to 
report  upon  the  question  of  supplying  current  from  the  public 
main.°. 

The  Electricity  Committee  proposes  to  re-appoint  Mr.  Thomas 
L.-Miller  as  consulting  engineer  at  a  fee  of  25  guineas. 

Soiithport. — Restricted  Lighting. — The  electrical 
and  gas  engineers  have  been  instructed  to  reduce  the  illumination 
of  all  lamps  by  darkening  the  tops  and  parts  of  the  sides.  The 
electrical  engineer  is  to  act  on  the  instructiocs  of  the  military 
authorities  as  to  cutting  off  the  supply  if  and  when  necessary. 

Torquay. — The  Electricity  Committee  reports  that  there 
was  an  increase  of  18',i.9.i!l  A.c.  units  sold  during  the  past  year, 
while  there  was  a  decrease  of  25,000  do.  units. 

Wakefield. — New  Loans.— In  connection  with  the 
electricity  undertaking,  application  is  to  be  made  to  the  L  G.B.  for 
sanction  to  borrow  £3,000  for  mains,  £.'iCO  for  substations,  and 
£500  for  transformers.     Sagar  Lane  is  to  be  lighted  by  electricity. 

The  ventilation  of  the  public  library  is  to  be  improved  by  the 
provision  of  an  electric  motor  and  fan.  at  a  cost  of  £65. 

The  Stanley  Electric  Lighting  Provisional  Order  is  to  be 
opposed. 

AViifaii. — Proposed  Loan. — Application  is  to  be  made 
for  sanction  to  the  borrowing  of  money  for  switohgear  and  a 
transformer. 

Wiiiibledou, — The  Electricity  Committee  reports  that  a 
supply  of  electrical  energy  has  been  given  to  the  factory  of  Messrs. 
Hugh  Stevenson  &  Son,  at  Id.  per  unit,  with  a  minimum  consump- 
tion of  20,000  units  per  annum,  the  supply  to  be  taken  for  one  year 
certain. 

Owing  to  the  diflSonlty  in  obtainine  delivery  of  coal  at  the 
generating  station,  consumers  were  warned  that  the  Council  might 
be  compelled  to  restrict  the  output  of  electricity  for  all  purposes 
at  any  time  after  12  o'clock  noon  on  February  3rd.  On  inquiry,  on 
Tuesday  last,  we  were  informed  that  the  difficulty  had  been 
removed. 

Windermere. — Public    Lighting. — The  U.D.C.    has 

invited  the  Electricity  Supply  Co.  to  quote  terms  for  the  public 
lighting  of  the  district  known  as  Craig  Walk. 

Worcester. — L.G.B.  Inquiry. — Mr.  H.  R.  Hooper  has 

held  an  inquiry  into  an  application  to  borrow  sums  of  £5,250, 
£1,975  and  £850  for  purposes  of  the  electricity  undertaking.  He 
criticised  the  over  expenditure  on  loans,  and  finally  adjourned  the 
inquiry  with  a  view  to  obtaining  amended  financial  returns. 

I'orksliire  Electric    Power   Bill. — A    conference   of 

local  authorities  affected  by  the  provisions  of  the  Yorkshire 
Electric  Power  Co.'a  Parliamentary  Bill,  was  held  at  Wakefield  last 
week,  under  the  chairmanship  of  the  Hon.  C.  G.  Milnes-Gaskell, 
when  a  resolution  was  adopted  that,  failing  satisfactory  amend- 
ments to  the  Bill,  it  shonld  be  opposed  by  the  Urban  and  Raral 
Councils  of  the  West  Riding,  and  that  the  Executive  Committee  of 
the  District  Councils'  Association  be  requested  to  co-operate  with 
the  County  Council  for  the  purpose  of  making  such  opposition 
effective.  In  a  discussion  with  the  representatives  of  the  Power 
Co.  which  followed,  it  was  stated  that  33  cut  of  the  81  Councils 
affected,  approved  of  the  proposals  and  supported  the  Bill.  Mr. 
A.  G.  Lupton,  chairman  of  the  company,  said  that  if  any  local 
authority  wished  to  be  cut  out  of  the  Bill,  and  such  authority 
passed  a  resolution  accordingly,  they  would  be  left  out  and  cut  off 
from  all  benefits  that  the  company  wished  to  bestow  upon  them. 
The  Burley-in-Whafedale  District  Council,  have  taken  advan- 
tage of  this  last  statement,  and  have  passed  a  resolution  requesting 
to  be  out  out  of  the  Bill,  failing  which  th?y  will  oppose  it  in 
accordance  with  the  above-mentioned  resolution.  The  New  Mill 
District  Council  have  also  passed  a  resolution  asking  to  be  left  out 
of  the  Bill  altogether.  We  also  note  that  the  Skipton  R.D.C.  and 
Silsden  U.D.C.  are  opposing. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — P.A.Y.E.  Cars. — The  proposal  to  abolish 

the  P.A.Y.E.  cars  on  the  Corporation  tramways  came  before  the 
T.C.  last  week,  and  after  three  hours'  discussion  a  decision  was 
deferred  pending  further  consideration  by  the  Tramways  Com- 
mittee. 

Barnes. — Electric  Dust  Vans. — After  trials  of  Baker 
and  Elison  dust  vans,  the  Public  Health  Committee  recommends 
that  four  such  vans  with  Edison  batteries  be  purchased,  and  that 
steps  be  taken  to  obtain  a  loan  for  the  purpose. 

B.  of  T.  Tramways  Statistics.  —  The  annual  return 
of  the  Board  of  Trade  respecting  the  tramways,  light  railways  and 
railless  vehicle  ucdortakings  of  the  United  Kingdom,  for  the 
period  ending  March  3Ut  last,  shows  that  2,700  miles  of  route  were 
open,  and  that  3,426,473,192  passengers  were  carried,  354.379,672 
miles  hiiug  run — these  figures  being  in  excess  of  those  for  the 


year  1912-13.  The  percentage  of  working  expenditure  to  gross 
receipts  increased  from  62  6  to  64'3,  while  the  average  receipts  per 
passenger  decreased  f:om  l'065d.  to  l'053d.  The  total  capital  ex- 
penditure amounted  to  £80  977,838.  Some  4  per  cent,  of  the  route 
mileage  is  not  worked  by  electric  traction. 

Of  the  L'79  undertakings,  171  belong  to  local  authorities  and 
108  to  companies  or  other  parties.  The  net  receipts  of  municipal 
undertakings  amounted  to  £4,071,610  for  the  year;  £1,218299 
was  required  for  interest  or  dividends,  £120,039  for  rent  of  leased 
lines,  and  £1,371,363  for  reduction  of  debt  ;  £589,886  was  paid  in 
relief  of  rates  and  £711,217  was  carried  to  reserve  and  renewals. 
Three  local  authorities  and  five  companies  show  an  excess  of  work- 
ing expenditure  over  gross  receipts.  In  26  cases  it  was  necessary 
to  seek  aid  from  the  rates  to  meet  some  part  of  the  charges, 
including  interest  and  debt  charges. 

Of  26  railless  traction  undertakings  authorised,  21  belong  to 
local  authorities  and  5  to  companies.  Altogether  131  miles  have 
been  authorised,  and  21  miles  were  worked,  all  by  local  authorities. 

Municipal  undertakings  carried2,696  759  064  passengers,  worked 
262,675,163  car-miles,  and  were  credited  with  the  use  of  499,809,146 
Kw.-hours.  The  return  shows  that  406  horses  were  still  in  use,  these, 
however,  being  mainly  on  the  L.C.C.  routes,  which  are  now  being 
electrified  ;  Northampton  and  Morecambe  being  the  only  other 
places  where  horse  traction  still  survived  in  municipal  service. 

The  company  undertakings  carried  729,714,128  passengers,  worked 
91  704,509  car-miles,  and  were  credited  with  the  u»e  of  130,052,873 
KW -hours.  They  also  employed  550  horses  in  11  undertakings, 
and  29  locomotives  in  8  undertakings.  On  all  lines,  13,196  electric 
oars  were  in  use  and  462  non-electric  cars. 

As  regards  railless  traction  undertakings,  Brighton  and  Hove 
have  the  largest  authorised  capital  expenditure  (£99  000  and 
£88,000),  while  Rotherham  (£48,000),  and  Chesterfield  (£42,000), 
also  figure  prominently.  Two  company  undertakings  in  North 
Yorkshire  and  Monmouthshire  have  an  authorised  capital  of 
£130,000  between  them.  The  returns  for  English  railless  traction 
undertakings  working  show  that  1,807,222  passengers  were  carried, 
369,691  miles  were  run,  ard  370,532  KW.-hours  used.  Working 
expenditure  amounted  to  £10,935  and  net  receipts  to  £3,143.  The 
only  undertaking  operating  outside  England  was  at  Dundee,  where 
152,91',!  passengers  were  carried  and  40,366  miles  run,  the  receipts 
being  £314  less  than  the  working  expenditure,  £776. 

Bolivia. — Tramway  Schejie. — A  scheme  for  the  con- 
struction of  an  electric  tramway  from  Li  Paz  to  the  Yungas 
Districts  has  been  reported  on  favourably,  and  wiU  in  all  proba- 
bility be  approved  by  the  House  of  Legislature  in  due  course. 
The  territory  through  which  the  proposed  line  is  to  pass  is 
probably  the  richest  agricultural  part  of  the  Department  of  La 
Paz  under  actual  cultivation.  The  roads  leading  thither  from  Li 
Piiz  are  good,  and  from  a  short  distance  from  the  city  to  the 
farthest  distances  travelled  enormous  water  power  is  to  be  found 
to  supply  not  only  the  proposed  line,  bnt  any  number  of  industries. 
It  is  almost  certain  that  an  electric  tramway  once  constructed 
would  cost  very  little  to  operate.  The  maximum  cost  of  the  line 
is  calculated  as  £500,000,  and  the  work  would  be  directed  by  the 
Public  Works  Department  of  the  Bolivian  Government,  its  cost 
being  defrayed  from  the  Treasury  of  the  Department  of  La  Paz. 
Surveys  have  been  made  by  the  Bolivia  R»ilway  Co.  and  by  the 
Public  Works  Office.  The  United  States  Minister  states  that  there 
might  be  an  opportunity  for  a  manufactnrer,  who  was  sufficiently 
interested,  to  arrange  with  the  Government  to  construct  the  tram- 
way on  his  own  account. 

Bradford. — The  Corporation  Tramways  Committee  has 
decided  to  remove  the  exisiting  car-shed  at  Bolton  before  the  end 
of  the  present  year,  and  has  instructed  Ihe  city  architect,  in  con- 
ference with  the  general  manager,  to  proceed  with  the  preparation 
of  plans  for  the  erection  of  a  new  car  dejot.  A  special  Sub- 
Committee  has  been  appointed  to  inquire  into  the  whole  question 
of  tramway  track  construction  and  maintenance. 

Burv. — The  extensions  of  the  Corporation  tramways  to 
the  borough  boundary  at  Jericho,  and  to  the  New  Inn  at  Walmers- 
ley,  have  now  been  completed,  and  are  awaiting  inspection  by  an 
officer  of  the  B.  of  T. 

Clavtou-le-Moors. — The  Council  has  decided  to  object 
to  the  grantirg  of  an  extension  of  time  for  the  construction  of 
the  Clayton  Light  Railway. 

Doncaster. — Tramway  Extensions. — The  extension 
of  the  tramways  system  from  Balby  to  Warmsworth  was  inspected 
on  the  4th  inst.  on  behalf  of  the  B,  of  T, 

Four  additional  cars  have  been  ordered,  and  borrowing  powers 
are  being  sought  by  the  T.C.  for  six  others. 

London. — L.C.C. — The    total    traflic   receipts   on   the 

Council's  tramways  from  April  Ut,  1914,  to  January  27th,  191."), 
were  £1,906,270  from  lines  worked  by  electric  traction,  and  £9,164 
from  horse  traction,  a  total  of  £1,916,434.  The  receipts  for  the 
corresponding  period  of  the  previous  year  under  the  same  headings 
were  £1,803,109,  £18,635,  and  £1,821,744  respectively. 

Merthyr  Tydfil. — Assessment  Troubles. — The  Mer- 

thyr  Electric  Traction  Co.  has  appealed  against  the  assessment  of 
its  undertaking,  fixed  at  .f  2,671  in  the  borough  and  £86  in  Cefn. 
In  1905  the  rateable  value  was  fixed  at  6  per  cent,  on  the  gross 
receipts,  with  an  agreed  sliding  scale  basis,  and  in  1913,  it  was  con- 
tended, the  rateable  value  had  risen  to  1 1  per  cent.  The  company 
considers  that  £1,600  should  be  the  proper  rating  for  Merthyr, 
and  that  on  a  give-and-take  principle  it  should  not  exceed  £1,780, 
The  Assessment  Committee  has  decided  to  ascertain  from  the  valuers 
the  basis  on  which  they  arrived  at  their  assessment. 
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London. — The  Metropolitan  Railway,  which  has  been 
reooDstrnotiner  its  country  extension  with  four  tracks,  is  to  provide 
a  new  fast  service  of  trains  on  those  lines  from  May  lat. 

Nelson. — The  tramways  continue  to  suffer  as  a  result  of 
the  war.  It  was  reported  that  for  the  period  commencing: 
December  12th,  and  endiner  January  9th,  216,236  pisBengers  had 
been  carried,  against  27!t,437  for  the  corresponding  period  a  year  age, 
the  receipts  being  down  to  the  extent  of  £206. 

South    Africa.— Electrikioatiox  of  Railways. — At 

a  meeting  of  the  South  African  I.E.E.,  Mr.  F.  W.  Mills,  electrical 
superintendent  S.A.  Riilways,  stated  that  electrification  of  the 
suburban  lines  at  Caps  Town  had  been  considered  and  reported 
upon,  and  that  he  had  no  doubt  that  in  the  near  future  the  elec- 
trification of  certain  sections  of  the  line  would  become  one  of  the 
live  questions,  as  both  Mr.  Hoy  and  the  Railway  Board  were  keenly 
interested.  Ha  considered  that  under  certain  conditions  it  would 
pay  to  electrify  the  railways,  and  with  the  assistance  of  the 
Victoria  Falls  Co.  he  considered  that  electrification  was  at  hand  if 
only  a  low  price  for  power  could  be  obtained. 

Soutli  Shields.— A   Teamway  Proposal.— The  T.C. 

last  week  agreed  to  the  Tramways  Committee's  proposal  to  oonf-ir 
with  the  Jarrow  Corporation,  and  to  enter  into  negotiations  with 
the  Jarrow  Tramways  Co,  with  the  view  to  taking  over  the  com- 
pany's undertaking. 

Walsall. — The  Finance  Committee  of  the  T.C.  has 
decided  to  transfer  from  the  tramways  account  a  further  sum  of 
£1,000  towards  the  relief  of  the  rates  during  the  year  ending 
March  3 let  next. 

The  Daimler  Co.  having  offered  six  motor-omnibuses  at  the  price 
of  £6,369  complete,  the  Tramways  Committee  has  purchased  the 
same,  and  recommends  the  CDnncil  to  enter  into  a  new  contract 
therefor,  the  old  contract  for  six  vehicles  to  remain  in  force,  and 
to  be  fulfilled  as  soon  as  circumstances  enable  the  company  to 
deliver  the  vehicles. 

AViffan. — The  Tramways  Committee  has  decided  to  carry 
out  alterations  to  the  tramways  track  in  Standishgate  and  Cromp- 
ton  Street,  at  an  estimated  cost  of  £1,126. 


\e\\  Cable.  —  The  new  submarine  cable  between 
Nagasaki  and  Shanghai,  the  laying  of  which  has  been  in  progress  for 
the  last  two  years,  has  now  been  completed  and  opened  for  the 
transmission  of  messages  between  Japan  and  China. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A  Real  Wireless  Antenna.  —  According  to  a  letter 

published  in  the  Scofxiiuin,  from  a  Scot  resident  in  Buenos  Ayres, 
there  were  "  Clandestine  wireless  installations  all  over  the  city, 
which  could  reach  a  strong  station  on  a  German  '  estancia '  down 
south,  which,  in  its  turn,  used  to  commnnicate  steamer  sailings, 
&3.,  to  the  German  commerce  destroyers.  ....  When  the  Argen- 
tine Government  got  after  the  clandestine  installations  the  flerman 
Electric  Co.  used  the  smoke  of  their  big  chimney  instead  of 
an'enra',  as  the  smoke  contains  enough  carbon  to  act  as  conductor 
for  the  Hertzian  waves.     What  do  you  say  to  that  ? " 

This  seems  to  go  one  better  than  Mr.  Campbell  Swinton's  bed- 
stead receiver. 

Antoniatic  Telephones. — It  is  proposed  to  provide  all 

the  telephone  exchanges  in  the  Sheffield  area  with  full  automatic 
equipment,  and  to  replace  the  present  Liverpool  Central  Exchange 
by  a  semi-automatic  exchange  in  the  "  Bank  "  building. 

China. — The  United  States  Consul  at  Hankow  states 
that  last  July  a  new  OB.  installation,  with  American  equipment, 
was  opened  at  Changsha.  It  has  a  present  capacity  of  1,000  local 
iines  and  40  toll  or  long-distance  linei",  and  is  arranged  for  an 
ultimate  capacity  of  3,000  lines.  It  replaces  one  of  the  magneto 
type,  equipped  for  350  linep.  The  Chiaese  have  now  thoroughly 
realised  the  advantages  of  the  telephone  for  commercial  as  well  as 
Government  uses,  and  are  beginning  to  recognise  that  telephone 
systems,  properly  designed  and  managed,  will  yield  profits,  so  that 
it  will  be  easier  to  interest  local  capital  in  such  schemes. 

Illieit    Wireless    Installations.— At   Enfield    Police 

Court  on  Monday  Stanley  Warren  White,  a  wireless  student,  was 
charged  on  remand  with  having  in  his  possession,  without  the 
written  permission  of  the  Postmaster-General,  a  complete  wireless 
installation.  Experts  stated  that  the  apparatus  was  capable  of 
sending  and  receiving  messages  from  eight  to  ten  miles.  The 
defence  ■wa.'f  that  the  apparatus  was  really  a  toy.  The  magistrate 
impcsedafineof  £7  and  costs,  and  the  wireless  apparatus  was  ordered 
to  be  detained  by  the  Post  Office  authorities  until  after  the  war. 

Mr.  Hamilton  Bell,  a  draper,  was  fined  £20  by  the  Castle  Eden 
magistrates  on  Saturday  for  being  in  unlawful  possession  of  a 
wireless  apparatus  at  Blackballs,  on  the  Durham  Coast. 

Lonii'-histanee  Telephony.  —  The  trans-Continental 
telephone  service  between  New  York  and  S»n  Francisco  will  be 
opened  for  commercial  use  early  next  month.  The  rates  will 
ha  $20  70  for  three  minutes  and  $6.75  for  each  additional  minute. 
These  high  rates  are  jistified  by  the  fact  that  cnmmnnication 
between  these  cities  involves  the  employment  of  $2,000,000  worth 
of  plant. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Alterdare. — March  6th.  U.D.C.  Twelve  months"  supply 
of  cables,  meters,  joint-boxes,  kc,  lamps,  uniforms,  tickets  and 
other  stores.     See  "  Official  Notices"  February  .5th. 

February  19th,  Wiring  and  fittings  at  tlie  Police  Court,  for  the 
Glamorgan  Qaarter  Sessions  Standing  Joint  Committee  and  C,C. 
Specification  from  the  Architect,  County  Hall,  Cardiff. 

Australia. — Brisbane. — March  10th.  Motor-generator, 
power  board,  &c.,  for  Postmaster-General.  See  "  Official  Notices  " 
January  15th. 

April  7th.  Deputy  P.MG.  Wheatstone  rectirers  and  trane- 
mitters  (Schedule  335).  High  Commissioner  for  Commonwealth, 
72  Victoria  Street,  S.W. 

Melbourne. — March  16th.  White  Wheatstone  receiving  tape, 
for  Postmaster-General.     See  "  Offiaial  Notices  "  February  5th. 

Bednas. — March  4th.  Electrical  goods  for  12  months, 
for  the  Bedwas  Navigation  Colliery  Co.,  Ltd.  Forms  of  tender 
from  the  Secretary, 

Blackburn.  —  February  13th.  Corporation.  Twelve 
months'  supply  of  stores,  including  a  number  of  electrical  items, 
for  the  Electricity  Committee.     See  "  Official  Notices"  Jan.  2yth. 

Bootle.— February  17th.  Corporation.  Twelve  months' 
supply  of  cables,  meters  and  electrical  stores.  Forms  of  tender 
from  the  Borough  Electrical  Engineer. 

Bridlin<>'tou. — The  T.C.  has  instructed  the  Borough 
Electrical  Engineer  to  obtain  provisional  tenders  from  six  firms  for 
the  erection  and  equipment  of  a  refuse  destructor. 

Cardilf. — February  22nd.  Installation,  750  points,  at 
New  Technical  Institute,  Cathays  Park,  for  the  City  Council. 
See  "Official  Notices"  January  22nd. 

Dulilin. — February  18t,h.  Corporation.  Twelve  months' 
supply  of  arc  lamp  carbons.     See  "  Official  Notices  "  to-day. 

Kdinburnh.— The  City  Council  has  decided  to  postpone 
advertising  for  contracts  for  stores  for  two  months,  and,  in  the 
event  of  the  present  conditions  continuing  into  April,  to  mjike  the 
contracts  then  advertised  extend,  if  necessary,  over  short  periods 
only,  instead  of  12  months. 

fiiloucester.  —  April  1st.  Twelve  months'  supply  of 
stores,  for  the  Electricity  and  Light  Riilways  Committee.  Forms 
of  tender  from  Mr.  F.  H.  Corson,  General  Manager,  Light  Railways 
Offices,  Bristol  Road. 

Ilalifiix. — February  15th.  Corporation.  Twelve  months' 
supply  of  stores,  including  lighting  fittings  and  electrical  acces- 
sories, cables,  telephone  wire,  meters,  i;j.  See  "Official  Notices" 
January  22nd. 

lll'ord,  —  February  23rd.  U.D.C.  Twelve  months' 
supply  of  stores  for  the  electricity  works.  See  "  Official  Notices  " 
Febiuary  ,">th. 

Leeds. — February  20th.  Corporation.  Twelve  months' 
supply  of  stores,  including  cable,  mains  boxes  and  fittings,  jointing 
and  insulating  material,  electric  lamps,  fittings.  Sec,  for  Electric 
Lighting  Department.     See  "Official  Notices"  January  22nd. 

February  17th.  Electrical  work.  Hough  Lane  Sjhool,  Bramley, 
for  the  Eluoation  Committee.     Education  Architect, 

February  22nd.  Corporation.  Twelve  months'  supply  of  elec- 
trical sundries,  for  the  Tramway  Department.  Forms  of  tender 
from  the  Tramway  Manager. 

liOndon. — Isi.incto.v. —  February  21th.  B.C.  Twelve 
months'  supply  of  electrical  stores.  S?e  "Official  Notices" 
February  5th. 

St.  Panckak — February  15th.  B.C.  Arc  lamp  carbons,  for  the 
Electricity  Department.    See  "Official  Notices"  January  2'.tth. 

St.  MAKYLfcitoNE. —  February  17th.  Stores,  including  meter- 
boards,  onsing^,  ka.,  cables,  box  compound  and  insulating  materials, 
ko..  for  Electricity  Department.     See  "Official  Notices"  Jan.  29th. 

WlMnLEPON. — February  22od.  Corporation.  Twelve  months' 
supply  of  stores  for  the  Electricity  Department.  See  "  Official 
Notices  "  to-day. 

FULHAM. — Februaiy  24th.  B.C.  Twelve  months'  supply  of 
electrical  stores.     See  "  Offi  jial  Notices  "  to-day. 

Hammersmith. — February  21th.  B.C.  Twelve  months' supply 
of  general  electricity  stores.     See  "  Official  Notices"  to-day. 

B.\TTEBSEA.— March  2n('.  B.C.  Supply  of  stores  for  plectrioitj 
Department.     See  "Official  Notices"  today. 

Ma(Tleslield.— March  10th.  Cheshire  County  Asylum, 
Parkside.  Electrical  goods  for  one  year.  Forms  of  tender  and 
particulars  from  Mr.  Wm.  Tingay,  Clerk  of  Asylum. 
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Manchester.  —  February  16th.  Corporation.  Twelve 
months'  sapply  of  stores  for  the  Tramway  Department.  See 
"  Official  Notices  "  January  29th. 

>'ew  Zealand. — May  3rd.  Electrically-driven  turbine 
pumps  of  80,000  and  100,000  grallons  capacity  per  hour,  together 
with  direot-ooupled  motors.  Commercial  latelligence  Department, 
Board  of  Trade,  London. 

Aortli  Bierley. — February  22nd.  SOO  electric  incan- 
des:ent  lamps,  for  the  Guardians.     See  "  Official  Notices  "  to-day. 

Portsmouth .  —  February  16th.  Corporation.  Six 
mmlhs"  supply  of  stores,  for  the  Tramway  Cjmmittee.  See 
"  Official  Notices  "  February  5th. 

Reiffate, — February  20th.  Corporation.  Supply  of  coal 
for  the  electricity  works.  Particulars  from  Mr.  W.  S.  R)e8, 
Electrical  Eagrineer. 

Rotherhani.  —  February  22nd.  Corporation.  Two 
water-tube  boilers,  automatic  mechanical  stokers,  econoraisers, 
superheaters,  foundations,  steel  chimneys,  steam  valves,  steam 
pipes,  induoed-drausrht  plants,  and  all  auxiliaries.  See  "  Official 
Notices"  January  2iith. 

Salford. — February  22nd.  Twelve  months'  stores  for  the 
Tramways  Department.     General  Manager,  32,  Blackfriare  Street. 

Spain, — The  municipal  authorities  of  Cogeces  del  Monte 
(Province  of  Valladolid)  have  ju=t  invited  tenders  for  the  conces- 
sion for  the  electric  lighting  of  the  town. 

Stockton-on-Tees. — February  I'Jth.  Corporation.  Two 
500-KW.  rotary  convertera,  transformers  and  starting  apparatus. 
See  "  Official  Notices  "  February  5th. 

Snindon.  —  February  1 7th.  Corporation.  Four- way 
and  other  stoneware  conduits,  for  the  Electricity  and  Tramway 
Department.     See  "  Official  Notices  "  February  5th. 


CLOSED. 


Arffeutina.— The  American  Consul  at  Rosario  says  that 
the  Gjvernment  has  accepted  the  tender  of  the  Gasmotoren  Fabrik 
Deutz  for  the  installation  of  motors  for  electric  plants  in  11 
barracks  in  the  cities  of  Tucuman,  Salta,  Jujuy,  Corrientes,  San 
Nicolas,  Santiago  del  Estero,  Catamarca,  Mendczi  and  Mercedes. 
Six  tenders  were  received,  ranging  from  Sj3,118  to  S89,16fi.  The 
Gasmotoren  Fabrik  Dautz  offers  to  deliver  the  motors  for  §53,118, 
to  which  amount  S2,123  is  added  for  necessary  masonry  work. 

Batley. — The  E.L.  Committee  has  accepted  the  tender 
of  Messrs.  Ferranti,  Ltd.,  for  17  meters. 

Bradford. — The  Corporation  Tramways  Committee  has 
accepted  the  tender  of  Messrs.  W.  A.  Stevens,  Ltd.,  for  a  40  H  p. 
Tilling-Stevens  petrol-electric  chassis  required  for  a  tower  wagon, 
at  £672. 

Ecuador.— The  Guayaquil  Electric  Light  &  Power  Co., 
(inayaquil,  Ecuador,  has  placed  the  following  contracts : — 
Two  400-B.H.p.  Diesel  engines.— Hick-Diesel  Oil  Engines,  Ltd. 
One  275-Kw.  alternator  and  one  combined  traction  and  alternator  set.— 
Cromptjn  4  Co.,  Ltd. 

Clyde  \avi<i-ation.— Messrs.  .Johnson  &  Phillip?,  Ltd., 
have  secured  an  order  from  the  Clyde  Navigation  for  an  installation 
of  power  cables  for  Qaeen's  Dock. 

Dartford.  —  The  following  tenders  for  coal  for  the 
electricity  works  have  been  accepted  by  the  U.D  C.  :  — 

John  Herd,  Son  &  Co.,  Ltd.— Yorkshire  rough  small,  22s.  6d.  per  ton 

South  Hetton  rough  small,  5s.  p-^r  too  above  contract  price. 
Bradbury,  Son  &  Co.,  Ltd.— Tam  worth  U-in.  slack,  I63.  7d. ;  Gedline  Hin 

slack,  178.  6d. 
Cleevea  &  Co.— Mid-Cannock    2-in.  slack,    17a.  6d.  ;    Kirkby  2-in.  slack, 

18s.  4d. ;  Baadesley  fine  slack,  ISs.  Id. 
E.  J.  &  W.  Goldsmith,  Ltd.— Eubbly  Culm,  28.  per  ton  above  contract 

price. 
Myers,  Rose  &  Co.,  Ltd.— Ripley  nutty  slack,  IJ  in.  to  li  in.,  20s. ;  Gedling 

coal,  18s. ;  Mansfield  coal,  18s.  9d. 

Dorchester.— The  County  of  Dorset  Supply  Co.  has 
placed  a  meter  contract  for  the  period  of  1915-16  with  the 
Electrical  Apparatus  Co.,  Ltd. 

Dover.— -The  T.C.  has  accepted  the  tender  of  Messrs. 
Dick,  Kerr  i:  Co.,  Ltd.,  for  60  tons  of  tramway  rails  (45  ft.),  at 
£8  i:,§.  per  ton.  Two  other  tenders,  each  for  30-ft.  raUs,  were 
£7  15s.  4d.  and  £8  83.  per  ton  respectively. 

Keio'hley.- The  tender  of  Messrs.  Drakes,  Ltd.,  Halifax, 
for  new  carbonising  plant  at  the  gaswork?,  including  electrical 
power  generating  plant,  has  been  accepted  by  the  T.C. 

London. — Messrs.  Napier-Kimber,  Ltd.,  have  obtained 
a  contract  from  the  Metropolitan  Asylums  Board  for  installing  an 
electricaUy-driveu  mincing  machine  and  potato-paring  machine  at 
Western  Hospital,  Falham, 


The  London  Eduoatioa  Committee  has  received  the  following 
tenders  for  installing  electric  light  at  the  Exmouth  Street  School, 
S^  Pancrai  :  — 
H.  J.  Cash  &  Co.  (acceptedi   £349       G.  Wes'on  ,i  Sms,  Ltd.        ..    £410 

A.  Hawkins  &  Sons      ..        ..      855        T.  H.  Smerdon 412 

Alpha  Ma'lufaotnring  Co.     ..      865        Lund  Bros.  4  Co 4H 

Johnson,  O'Sullivan  &  Co.    ..      865        Honor  Bros fiSO 

R.  H.  &  J.  Pearson,  Ltd.      ..      399 

Fdlhaii. — The  Electricity  Committee  reports  that  Messrs.  A. 
Duckham  &  C '.,  Ltd.,  and  Messrs.  Wilcox  &  Co.,  Ltd.,  the  con- 
tractors for  lubricating  oils,  are  prepared  to  renew  their  contracts 
on  the  existing  terms  for  the  ensuing  year,  and  recommends  that 
further  contracts  be  entered  into  with  Messrs.  A.  Duckham  k  Co., 
Ltd.,  for  12  months  to  March  3l8t,  1916,  for  the  supply  of  cylinder 
oil  at  Is.  8d.  per  gallon,  acd  with  Me  srs.  W.  H.  Wilcox  &  Co  ,  Ltd , 
for  the  supply  of  engine  oil  at  Is.  4d.  per  gallon,  and  turbine  oil  at 
Is.  6(3.  per  gallon. 

Stepney. — With  reference  to  the  Council's  orders  for  carbans, 
the  British  Central  Electrical  Co.,  Ltd.,  writes  to  state  that  the 
French  Government's  prohibition  of  exports  of  carbons  only 
prevailed  for  a  few  days,  and  is  now  removed. 

Jliddleton. — The  EC.  has  accepted  a  tender  of  Mr.  G. 
Hulbert  to  supply  1,800  tons  of  coal  during  the  six  months  com- 
mencing March  1st. 

Ronit'ord. — The  B.  of  G.  has  accepted  the  tender  of  the 
Private  TeUphone  and  Electric  Co,,  Ltd,  for  the  installation  of 
a  house  telephone  service,  at  £59. 

Salford. — The  following  plant  has  been  obtained  for  the 

electricity  station,  Frederick  Road  :  — 

Turbine-driven  boiler  and  feedpump.— G.  &  J.  Weir,  Ltd.,  £235. 
Boiler  f.ed  water  heater.— Isiao  Storey  &  Sons,  £78. 

Sheffield. — The  following  tenders  have  been  recommended 
to  the  City  Council  for  acceptance  : — 

ELr.crBio  SipPLV  Department. 
C.  A.  Parsons  &  Co.— One  turbo-alternator,  consisting  of  steam   turbine, 

condensing  plant,  alternator  and  accessories,  £31,413. 
Abbott  &  Bannister.- Erection  of  sub-station,  Carr  Road,  Wa'kley,  £215. 
British  Electric  Transformer  Co.— Three  150-k.v,a.  t.ansformers,  £225. 

Water  Betartment. 
General  Electric  Co.— One  40-h.p.,  one  20-H.r.,  one  6-h.p.,  and  one  I  h.p. 
electric  motors. 

Tramways  Department.  • 

Durham,  Churchill  &  Co.— 45-h.p.  chassis  for  'bus,  £650. 
Hadfield'8  Steel  Foundry  Co.— 175  'ons  of  tie-bars. 

Sliip  Liit'litins'. — A  contract  for  Osram  lamps  has  been 
placed  with  the  General  Electric  Co.,  Ltd.,  by  the  Bibby  Line  of 
steamers,  supplanting  carbon  lamps  and  other  makes  of  metal- 
filament  lamps.  This  contract  covers  an  exceedingly  large  quantity 
of  lamps,  and  was  placed  after  exhaustive  tests. 

The  lamp  contract  mentioned  under  the  above  heading  last  week 
is  for  the  Orient  Steam  Navigation  Co.,  and  not  the  British  India 
Steam  Navigation  Co.,  as  mentioned. 

Sonthjiort. — The  tender  of  the  Improved  Wood  Pave- 
ment Co.,  Ltd.,  for  the  repairing  of  tramway  track  in  Lord  Street, 
at  a  cost  of  I3s.  per  sq.  yd.,  has  been  accepted. 

Toninay. — The  T.C.  on   February  2nd  accepted  the 

following  tenders  : — 

Eees  Roturbo  Co.— Motor-driven  sea  water  pump  for  generating  station, 

£248. 
Herbert  Morris,  Ltd.— Overhead  travelling  crane,  £185. 
T.  L.  Harding  &  Sons. — Steelwork  for  coal  transporo,  £95. 
British  Thomson-Houstsn  Co.,  Ltd.— Swipchgear,  £1,564. 

Tiiubrldn-e    Wells. —  The  T.C.   has,   subject    to    the 

L.G.B.  sanctioning  loans,  accepted  the  following  tenders  : — 

Stirling  Boiler  Co.— Boiler  and  auxiliary  plant,  £5,630. 
Witting  ,t  Partners. -  Cooling  tower,  £1,800,  and  dismantling  the  existing 
tower  and  rebuilding  a  new  one,  £95  J. 

Walsall. — The  Tramways  Committee  has  accepted  the 
offer  of  the  Diimler  Co.,  Ltd.,  to  supply  six  motor-omnibuses  in 
addition  to  those  already  contraotei  for — and  which  will  be 
delivered  as  soon  as  the  requirements  of  the  War  Office  are  complied 
with — at  a  cost  of  £6,369. 

XIarring'ton. — The  Electricity  and  Tramways  Committee 
has  accepted  the  tender  of  the  Lion  Foundry  Co.  for  the  supply 
and  erection  of  tramway  shelters. 

Watford. — The  tender  of  Messrs.  Jackson  &  Co.  has 
been  accepted  by  the  U.D.C.,  at  £220,  for  repairs  to  a  turbine. 

Wift'an. — At  the  T.C.  meeting  on  February  3rd,  Alder- 
man Higham  stated  that  the  E  L.  Committee  had  rescinded  a 
resolution  accepting  the  tender  of  a  firm  for  switchgear  and  a 
transformer,  the  discovery  having  been  made  that  the  firm  was  a 
German  concern.  He  was  pleased  to  say  that  an  Eaglish  firm  had 
undertaken  to  do  the  work  for  the  same  price. 

Wolverhampton.  —  The  Electricity  Committee  has 
accepted  the  tender  of  the  Rees  Roturbo  Co.,  Ltd.,  at  £165,  for  two 
electrically-driven  pumps. 
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FORTHCOMING    EVENTS. 


Physical  Society  of  London.— Friday,  February  12th,  At  8  p.m.  At  Imperial 
College  of  Hcit-nce,  South  KeneingtoD,  8.W.  Papers  on  '*  The  Criterion  ol 
Steel  Huitable  for  Perman*>nt  Magnets,"  by  Prof.  B.  P.  Thompson,  F.R.8. ; 
'*  A  Galvanic  Cell  which  Reverses  its  Polarity  when  Illuminated,"  by  Mr. 
A.  A.  C.  Rwinton;  "  An  Investigation  on  the  Photographic  Effect  on  Recoil 
Atoms,"  by  Messrs.  A.  B.  Wood  and  A.  I.  Stevens. 

Salford  Technical  and  Engineering  Association.— Saturday,  February 
I3tb.  At  7  p.m.  At  Roval  Techaioal  Institute.  Peel  Park,  Paper 
on  "How  Plants  Protect  ThemBelves,"  by  Mr.  J.  E,  McDonald.  Ladies 
invited. 

Greenock  Electrical  Society.— Saturday,  February  13tb.  Visit  to  Royal 
Technical  College,  Glasgow. 

Thursday,  February  18th.    At  7,45  p.m.    At  21,  West  Stewart  Street. 
Paper  on  '*  Diesel  Engine  Testing  and  Running,"  by  Mr.  J.  Richardson. 

North  of  England   Institute  of    Mining  and  Mechanical  Engineers.— 

Saturday,  February  l;tth  At  2  p.m.  At  Memoriil  Hall,  Newca^tie-on- 
Tyne.  Various  papers  will  be  open  for  discu<38ion.  To  be  read,  paper  on 
"  Wird'ng-Engiue  Sieoals,"  by  Mr.  W.  H.  Davis,  Demonitration  with  a 
Sterling  Mine-signalling  apparatus. 

Royal  Society  of  Arts.— Monday,  February  15tb.  At  8  p.m.  At  Jrhn  Street, 
Adeiphi.    Fothergill  Lecture  on  "  Motor  Fuel,"  by  Prof,  V.  B.  Lewes. 

Institution     of    Electrical    Engineers    (Newcastle    Local     Section).— 

Monday,  February  15th.  At  7.30  p  m.  At  Mining  Institute,  Discussion 
on  "  Wiring." 

Institution  of  Post  Office  Electrical  Engineers.— Monday,  February 
15tb.  At  f>  p.m.  At  Institution  of  Electrical  Engineers  Victoria  Embank- 
ment, W  C,  Paper  on  "Wireless  Call  Devices,"  by  Mr.  L.  B.  Turner. 
Demonstration  following. 

Illuminating  Engineering   Society.- Tuesday,  February  }6!)b.    At  8  p.m. 

At  HoUbB  of  Kuyai  Society  of  Arts,  John  Street,  Adeiphi.  Discussion 
on  "  Tho  Development  and  Design  of  Lighting  Fixture3  in  Reiatioi 
to  Architecture  and  Interior  Decorations,"  opened  by  Mr,  F.  W, 
Thorpe. 

Institute  of  Marine  Engineers.— Tuesday,  February  16th.  At  8  p.m.  At 
Tower  Hill,  Minories,  E.    Disoassion  on  '*  Fuel  Test," 

Nottingham  Society  of  Engineers.— Wednesday,  February  17th.  At  7.30  p.m. 
Ac  vVeibeck  Hotel,  Muton  Street.  Paper  on  "  The  Apprentice  Question," 
by  Prof.  O.  H.  BuUeid. 

Institution  of  Mechanical  Engineers.— Friday,  February  19th.  At  8  pm. 
At  Storey's  Gate,  S.W.  Annual  lieoeral  Meeting.  Paper  on  "  Convertible 
Combustion  Engines,"  by  Mr.  A.  E.  L.  Chorlton. 

Boyal  Institution  of  Great  Britain.— Friday,  February  19th.  At  9  p.m.  At 
Albemarle  Hcreet,  W.  Paper  on  "  The  Visit  of  ihe  British  Association  to 
Australia."  by  Prof.  H.  E.  Armstrong,  F.R.8. 

Saturday,  February  20th.    At  3  p.m.     Lecture  on  *'  Recent  Researches 
on  At  jms  and  loig,"  by  PjoE.  Sic  J.  J.  TaomsDn,    F.R.S. 

Association  of  Mining  Electrical  Engineers.- Saturday,  February  20;h. 
At  4.80  p.m.  At  Royal  Technical  College,  Glasgow.  Paper  on  "Some 
Experiences  in  the  Handling  of  Electricity,"  by  Mr.  A.  Smellie, 


NOTES. 
The    AVar    and    ForeisiU    Trade. — The    Januarv 

FiGUBES. — The  following  are  the  electrical  and  machinery  figures 
given  in  the  official  returns  for  January  : — 

IM  POETS. 

Electrical   goode  and   apparatus,        Month  of  Inc.  or 

excluding  machinery   and  nn-        January,  dec. 

insulated  wire...  £56,.S6.">  —      £81,616 

Machinery £618,404  +      £19,013 

EXPOBTS. 

Electrical  goods  and  apparatas, 
excluding  machinery  and  un- 
insulated wire £269,893  +       £16,17^ 

Machinery £1,663,482         -£1,724,263 

Electric  Cars  and   Acccs.sories  at  the  \c\v  lork 

Show. — The  wider  use  of  the  battery  for  ignition,  the  practically 
universal  adoption  of  electric  starting  and  lighting,  improvements 
in  electric  gear-shifting  mechanisms  and  the  introduction  of 
electric  trinsmission  systems  were  features  of  electrical  interfat  at 
the  fifteenth  annual  national  automobile  show  held  in  New  York, 
January  L'ad  to  9  th. 

The  development  of  electrical  accessories  for  1914,  as  evidenced 
by  various  devices  shown,  has  been  directed  chit  fly  towards  greater 
simplicity,  and,  wherever  possible,  a  reduction  in  weight.  This 
has  been  particularly  the  case  with  magnetos.  Among  the  starting 
apparatus  there  were  a  variable- speed  compound-wound  machine 
of  improved  type  and  several  new  devices  for  starting  Ford  cars. 
With  lighting  systems  the  lamps  have  bsen  made  simpler  in 
appearance.  Many  devices  were  also  shown  for  dimming  the 
brilliance  of  headlamps. — Electrical    World. 

Melhourne  Cit.v  Council  and  British  Preference. — 

At  a  December  sitting  of  the  Melbourne  City  Council,  consider- 
ation was  given  to  a  letter  from  the  British  Trade  Cammiesioner, 
Mr.  G.  T.  Milne,  suggesting  that  the  Council  in  all  its  purchases 
should  give  preference  to  goods  manufactured  either  in  the  Common- 
wealth or  in  the  United  Kingdom,  and  to  recommendations  of  the 
Electric  Supply  Committee,  as  follows  : — 

"la  purchaeing  or  obtaining  any  goods,  machinery,  or  material, 
the  Council  will  give  effective  and  substantial  preference  to  goods, 
machinery  or  material  manufactured  or  produced  in  the  Common- 
wealth. If  goods,  machinery  or  material  manufactured  or  pro- 
duced in  the  Commonwealth  cannot  bo  purchased,  or  can  only  be 
pnrchased  in  insufficient  quantities,  or  of  a  quality  unsuitable 
for  the  work,  the  Council  will  give  substantial  and  effective 
preference  to  goods,  machinery  or  material  produced  and  manu- 
factured in  the  United  Kingdom,  as  against  those  of  foreign 
manufacture." — Australian  Mining  Standard, 


Inquiries. — Makers  of  the  "  Franco,"  "  Standard,"  and 
other  flish-lamp  refills  are  asked  for;  we  understand  that  our 
correspondent  has  orders  to  pi  ice  for  large  quantities.  Makers  of 
a  substitute  for  Galalith  are  inquired  for. 

Iron  Leads   for  Installation  AVork. — The  Prussian 

Minister  of  Commerce  and  the  Minister  for  the  Interior  have 
issued  a  joint  memorandum  painting  out  that  under  existing  con- 
ditions difficulties  should  scarcely  any  longer  be  met  with  in 
securing  connections  with  central  stations  owing  to  the  lack  of 
installation  materials,  seeing  that  the  Union  of  Electrical 
Engineers,  in  agreement  with  the  makers  of  installation  materials, 
has  extended  its  standards  to  the  possibility  of  the  employment  of 
iron  conductors  with  impregnated  paper  insulation  and  a  water- 
tight metallic  outer  envelope.  It  is  further  suggested  that  easy 
terms  of  payment  should  be  introduced  for  facilitating  the  carrying 
out  of  installation  work,  and  that  lower  charges  for  supply  should 
be  granted  in  connection  with  small  installations  for  a  certain 
period. 

Low-Tension    Auxiliary   Supply   in  Hijfh -Tension 

D.C.  Traction  Systems.— One  of  the  minor  problems,  associated 
with  high-tension  direct-current  traction  systems  is  that  of  obtain- 
ing current  at  low  pressure  for  train  lighting  and  the  supply  of 
heaters,  fans  and  other  auxiliaries,  by  means  of  a  pressure-reducing 
apparatus  at  once  light,  compact  and  reliable.  Oa  the  Biasca- 
Aoquarossa  1,200-volt  electric  railway,  on  the  1, 500-1, 800-volt 
Wendelstein  system,  and  on  the  Tavannes-Noirmont  line  in  Swiss 
Jura  there  have  been  used,  during  the  last  few  years,  pressure- 
reducing  motor-generators  supplied  by  Brown,  Boveri  &  Co.  Eich 
set  comprises  a  direct-coupled  interpole  motor  and  dynamo,  with 
differential  compound  winding  on  the  motor  for  voltage  regulation. 
The  special  feiture,  by  which  high-tension  current  is  confined  to 
the  motor  armature,  is  excitation  of  the  high-tension  machine  by 
low-tension  current  derived  from  the  lighting  dynamo.  The  motor 
interpoles  are  connected  to  the  earthed  side  of  the  motor-arm iture. 
Shunt  characteristics  are  secured  in  the  motor,  but  only  its  arma- 
ture need  b3  insulated  for  high  pressure  ;  the  insulation  there  used 
is  a  special  mica  composition  tested  to  9,000  volts  A.c. 

These  sets  have  proved  so  satisfactory  in  service  that  they  are 
now  adopted  as  standard  by  the  makers  for  all  DC.  traction  sys- 
tems operating  at  1,200  volts  or  higher  pressures.  To  save  space 
and  weight,  both  motor  and  generator  armatures  are  mounted  on 
the  same  shaft  within  a  cast-steel  housing  serving  as  magnetic 
yoke  for  both  field  systems.  The  pole  cores  are  bolted  on.  Besides 
supplying  the  lighting  circuits,  the  dynamo  also  supplies  current 
for  heating  purposes  and  for  fans,  air  pumps,  and  any  other 
auxiliary  services  on  the  train.  Six  standard  sets  range  from  2  to 
40  KW.  output,  and  are  wound  for  1,.500  to  2, .500  volts  primary  and 
30  to  330  volts  secondary  pressure.  The  40-K\v.,  1,000  u  p.m.  set, 
wound  for  2,000-2,200  volts  primary  pressure,  weighs  3,  HO  lb.  net, 
and  is  used  in  all  coaches  on  the  Chur-Arosa  and  Nyon-Morez  lines. 
To  eliminate  reproduction  in  the  secondary  circuit  (proportionately 
reduced)  of  variations  in  the  line  pressure,  a  Brown-Boveri  auto- 
mitic  voltage  regulator  msy  be  used  to  operate  on  the  dynamo 
excitation  ;  differential  compounding  of  the  motor  is  provided  on 
all  new  locomotives  of  the  Oberland-Bernois  lines,  the  revolutions 
per  minute  of  the  reducing  set  (which  is  direct  coupled  to  a  venti- 
lating fan),  being  constant  between  primary  pressure  limits  1,300- 
1.700  volts.  Sudden  closing  of  the  line  circuit  does  not  produce 
excessive  sparking  on  the  il.T.  motor  commutator,  and  special 
attention  has  been  directed  to  securing  sparkless  commutation 
during  normal  operation.  A  40-K\v.  four-pole  single  commutator 
motor  designed  for  2,200  volts  commutates  sparklessly  on  3,."i00 
volts  under  20  per  cent,  current  overload. — La  Lumiirc  Klcctriqiir, 

.1     \ew     Turlio-LIectric     Steamer. — .\s    previously 

reported  in  this  journal,  the  large  Swedish  steamship  company, 
the  A/S  Sveabolaget,  has  lately  been  making  an  experiment  by 
building  a  new  turbo-electric  steamer,  which  seems  to  be  of 
considerable  importance.  The  company  has  had  under  construc- 
tion at  the  Lindholmen  Shipbuilding  Yard  at  Stockholm  two 
steamers,  which  have  been  built  according  to  the  same  drawings, 
and  resemble  each  other  as  clo-<ely  as  possible.  This  has  been 
done  with  the  view  of  making  a  fair  comparison  between  them 
possible.  Both  steamers  have  now  been  completed,  and  have  a 
displacement  of  2,225  tons  ;  they  have  been  designed  for  a  normal 
speed  of  11  knots.  The  first  one,  the  Mimcr.  was  finished  in 
Citober,  and  was  equipped  with  an  ordinary  triple  -  expansion 
engine,  while  the  second,  the  Mjiibwr,  was  comple.ed  juit  before 
Christmas,  when  it  underwent  its  first  trial  with  its  turbo-electric 
plant,  which  was  designed  by  the  Swedish  engineer  Ljungstiou. 
The  turbine  plant  occupies  much  less  space  than  ordinary  triple- 
expansion  engines,  and  is  not  so  expensive  as  a  Die.-el  engine.  The 
consumption  of  coal  was  estimated  to  be  less  than  for  ordinary 
steamers,  and,  in  fact,  there  was  guaranteed  a  saving  of  30  per 
cent,  of  coal.  On  the  trial  trip  the  Mjiilncr  was  fitted  with  the 
screws  of  the  Mimcr,  and  the  trial,  which  lasted  seven  hours,  gave 
excellent  results.  The  machinery,  in  which  gearing  is  employed, 
developed  975  i.u.P.,  or  75  ii  r.  more  than  it  had  been  designed  for, 
and  an  average  speed  of  1 1  8  knots  was  obtained.  The  consumption 
of  coal  turned  out  to  be  35  per  cent,  below  that  of  the  sister-ship, 
and  during  the  three  hours,  when  the  consumption  was  measured, 
the  quantity  of  coal  required  per  l.H.p.-honr  amounted  to  0  8.'<  lb. 
Ujprcientatives  of  the  shipping  and  technical  world  who  accom- 
panied the  ship  on  its  trial  trip,  among  whom  were  also  repre- 
eeotatives  of  the  Swedish  Navy,  expressed  their  satisfaction 
with  the  results  obtained,  and  there  was,  in  fact,  unanimous 
agreement  that  the  turbo-electric  steamers  would  be  the  ships  of 
the  future, 
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Fatalities. — A  Cape  Town  correspondent  reports  that  an 
accident  occurred  at  Sea  Point,  on  January  11th,  whereby  a  yonn? 
man  named  Arthur  Grover,  an  electiical  j  winter  in  the  emph^y  of 
the  Cape  Town  Corporation,  lost  hii»  life.  It  appears  that  Grover 
was  occnpied  in  cleatine  up  some  hish-teneion  live  wires  in  a  new 
transformer  station  when  he  noticed  some  "arcirgr"  in  progres-s 
between  one  wire  and  the  wall  of  the  transformer  station.  Instead 
of  switohiner  oft  the  high-tension  side,  which  would  have  necessi- 
tated his  walking  to  the  next  transformer  station,  he  simply  told 
his  assistant  (a  coloured  man)  to  take  the  wire  out  of  his  way.  The 
assiB':ant  did  so  by  placing  the  wire  on  the  fiior  with  a  bare  end 
exposed,  and  shortly  afterwards  Grover  accidentally  touched  the 
bare  end  :  as  he  was  then  standing  in  an  open  trench,  he  received 
pra:;tioally  a  full  2,000-volt  shock  to  earth.  A  local  doctor  was 
immediately  in  attendance,  but  on  his  arrival  pronounced  life  to  be 
extinc*^. 

An  inquest  was  held  at  Brotton-in-Cleveland,  on  Fdbrnary  2nd, 
touching  the  death  of  Hugh  Fraoer  (39)  who  was  fatally  iDJured 
at  the  Skinningrove  Ironworks  on  the  previous  Saturday  morning, 
whilst  in  charge  of  an  electric  elevator  at  the  gas  producer. — 
William  Wild,  electrician,  stated  that  deceased  had  full  charge  of 
the  elevator.  Hearing  of  the  accident,  witness  went  up  the 
elevator  into  the  machine  house,  and  found  Fr »95r  on  the  machinery 
gear  fastened  by  his  clothing,  which  was  bidly  torn.  Witness  at 
once  secured  the  necessary  tools  to  take  the  machinery  to  pieces. 
Deceased  talked  to  the  workmen  while  they  were  endeavouring  to 
release  him,  and  he  told  witness  that  in  returning  from  an  exami- 
nation of  the  coal  bunker  on  the  elevator,  he  stepped  on  to  the 
casing  of  an  electric  motor  and  slipped,  falling  into  the  moving 
machinery.  Before  going  to  examine  the  coal  binker,  Fraser 
should  have  stopped  the  machinery,  which  he  could  have  done  in  a 
second  or  two. — Replying  to  Mr.  W.  B.  Lauder,  H  M.  Inspector, 
witness  admitted  that  there  was  no  controlling  switch  for  the 
mator  in  the  mitor-hon»e,  and  there  was  no  fencing  for  the  cog- 
wheels or  shafting.  Fraser  had  b°en  in  charge  of  the  plant  only 
a  week,  bat  thoroughly  understood  his  work. — The  jury  returned 
a  verdict  of  "  Accid-jntal  death,"  and  suggested  that  H  M  Inspector 
should  take  steps  for  having  the  machinery  better  protected. 

An  inqiPs';  was  held  at  Wes'mineter  on  2nd  inst.  into  the  death 
ot  Frederick  Charles  Humphries,  aged  30,  a  gateman  employed  on 
the  Piccaiilly  and  Brompton  Railway.  Humphries  was  missing 
from  his  train  (which  was  coming  from  F.nsbnry  P^rk)  when  it 
arrived  at  the  next  station  after  leaving  L?ic?8ter  Square.  His 
body  was  snbsequentlv  found  about  13  yards  inside  Leicester 
Square  tunnel.  He  died  in  hospital  next  morning.  The  medical 
evidence  showed  that  deceased  was  severely  burned  by  the  live 
rail,  and  his  fcst  were  run  over.  Oie  of  the  company's  electrical 
engineers,  in  giving  evidence,  said  that  this  particular  train  was 
the  only  one  of  the  kind  running.  Probably  the  de3ea°ed  had  not 
securely  closed  the  sliding  door,  which  would  have  a  tendency  to 
open  with  the  train  in  motion.  A  verdict  of  "  Accidental  death  " 
was  returned. 

American  Electrical  Develo]>iiieiit. — We  have  before 

na  an  interesting  20-page  pamphlet,  entitled  "  What  it  Has  Done," 
the 'it"  being  the  Society  for  Electrical  Development,  Incor- 
porated, ot  Naw  York.  The  Society  is  a  strong  a^d  representative 
organisation,  whose  enterprising  efforts  to  popularise  electrical 
service  of  all  kinds  have  been  frequently  reviewed  in  our  columns. 
The  objects  of  the  present  publication  are  : — To  inform  the  Society's 
own  members  of  what  it  has  done  (moving  picture  demonstrations, 
publication  of  articles  in  magpz'.nes  and  trade  j  inrnals,  advertising, 
and  other  forms  of  publicity,  ''  field  co-operation, "  research 
departments,  display  service  bureau,  and  so  forth)  ;  also  to  act  as 
a  campaign  document  in  interesting  the  men  engaged  in  the 
electrical  industry  who  are  not  yet  members  of  the  Society.  A 
"National  Electric  Week"  is  now  b^ing  organised.  Mf.  .1.  M.  Wake- 
man,  is  the  general  manager  (29,  West  39th  Street,  New  York). 

IiLstitntion    and    Lecture    \otes. — Institution   of 

Electrical  Enjrineers.— Associate  Membership  Examixation. 
— An  examination  will  be  held  on  April  30th  and  May  let,  at  the 
Examination  Hall  of  the  Royal  College  of  Physicians  and  Surgeons, 
Que>'n'3  Square,  Bloomsbury,  W.C.  Should  a  sufficient  number  of 
candidates  make  application,  arrangements  will  be  made  for  the 
examination  to  be  held  concurrently  in  local  centres.  Entry 
forms,  which  must  be  returned  not  later  than  March  let,  may  ba 
obtained,  together  with  the  examination  regulations,  on  applica- 
tion to  the  secretary  of  the  lastitution. 

At  the  meeting  of  the  Maxchesteb  Local  Section,  on  Tae?- 
day  last,  a  paper  was  read  by  Prof.  E.  W.  Marchant,  on  "Conditions 
affecting  the  Variations  in  Strength  of  Wireless  Signals,"  and  was 
followed  by  a  diecus»ioD. 

A  paper  on  "  Distribution  and  Rise  of  Temperature  in  Field 
Coils."  was  read  before  the  Scottish  Local  Section  in  Glasgow, 
on  Tuesday  last,  by  Prof.  Magnus  Maclean,  the  pap°r  b'ing  a 
collaborative  effort  by  Prof.  Maclean,  and  Messrs.  D.  J.  MfKellar 
and  R.  S.  B?gg.  Sir  John  Saell,  the  president  of  the  lastitution, 
was  present,  together  with  Mr.  Rowell,  the  secretary,  and  both 
delivered  addresses. 

At  the  meeting  of  the  Bibmixgham  Local  Section  on 
Wednesday  last,  a  paper  was  read  by  Mr.  N.  Shuttleworth,  M.Sc  , 
on  "  Polyphase  Commutator  Machines  and  their  Application." 
A  discussion  followed. 

Iron  and  Steel  Institnte.— The  annual  meeting  will  be  held 
at  the  Institution  of  Civil  Engineers,  London,  on  Thursday  and 
Friday,  May  13th  and  Utb.  Thursday,  May  13'h,  has  been  pro- 
visionally fixed  for  the  annual  dinner,  and  the  autumn  meeting  is 
expected  to  be  held  in  London  during  the  week  ending  September 


Association  of  Mining:  Electrical  Engineers. — At  a  meeting 

of  the  East  of  Scotland  Branch,  at  Cowdenbeath,  a  paper  was  read 
by  Mr.  Wm.  Webster,  of  the  Lochgelly  Iron  Co.,  on  "  The  Utility 
of  Surface  Earthing  on  Armoured  Systems."  The  author  ques- 
tioned the  utility  of  elaborate  surface  earthing  installations  on 
completely  armoured  systems,  and  pointed  out  that  there  was  no 
compulsion  to  install  earth-plates  underground,  although  it  was 
recommended  to  do  so  should  the  circumstances  require  it.  He 
had  feen  instances  where  much  time  and  money  had  been  expended 
on  elaborate  systems  of  surface  earthing  without  much  considera- 
tion being  paid  to  underground  conditions.  The  laying-out  of  an 
elaborate  earthing  system  suggested  the  possibility  of  a  large 
leakage  current,  and  that,  to  his  mind,  constituted  a  danger  even 
where  the  earthing  was  perfect.  He  was  favourably  dipposed  to 
the  use  of  leakage  trip  gear  for  the  prevention  of  dangerous  leakage 
currents.  Where  these  were  installed,  the  insulation  of  the  system 
would  require  to  be  kept  in  a  higher  state  of  efficiency,  and  the 
dangers  from  shock,  fire,  and  ignition  of  gas  or  dust  would  be 
reduced  to  a  minimum. 

Rifle  Shootinir, — A  match  took  place  on  February  4th, 
at  Dal-ton,  between  the  Electrical  Press  and  Messrs,  Siemens  Bros. 
Dynamo  Works,  Ltd.,  the  scores  being  : — Electrical  Press,  738  ; 
Siemens  Bros.,  860  (10  a  side).  The  visitors  were  hospitably  enter- 
tained by  the  winning  team,  and  the  contest  proved  thoroughly 
enjoyable. 

Patents  and  Alien  Enemies. — Application  has  been 

made  by  Messrs.  R.  S.  Wright  and  E.  E.  Barnside  to  the  Board  of 
Trade  to  avoid  or  suspend  Letters  Patent  No.  2.5,101/12,  granted  to 
Bauer,  for  high-tension  electrometers  ;  the  hearing  is  fixed  for 
February  2tth. 

A  lioence  has  been  granted  to  Mr.  E.  Mills  in  respect  of  Patent 
No.  362/12  (Hineelmann). 

Educational  \otes. — The  Appointments  Board  of  the 
University  op  London  recently  issued  a  pamphlet  setting  forth 
the  aims  and  work  of  the  Board,  which  has  for  its  main  object  the 
assistance  of  Graduates  and  Students  of  the  University  in  securing 
appointments.  It  is  stated  that  over  100  posts  were  so  secured - 
during  the  past  year.  Employers  desirous  of  getting  in  touch 
with  well-edacated  young  men  and  women  are  invited  to  make  u^e 
of  the  Register,  and  to  make  known  their  rfqnirements  to  the 
Sacretary  of  the  Board  at  the  University,  South  Kensington. 

A  fouoda'ion  has  been  endowed  by  Lord  Rosebsry  at  the  London 
Sohool  of  Economics  and  Political  Science,  whereby  two  prizes,  one 
of  £25  and  one  of  £10,  will  be  awarded  annually  for  the  best 
monographs  on  a  question  dealing  with  the  History,  Theory,  or 
Organisation  of  Inland  Transport.  For  1916  the  subjijct  is 
"  Workmen's  Trains."  Candidates  must  be  present  or  past  students 
of  the  school. 

Electrical  Heatinir. — A   Committee  appointed  by  the 

Stockholm  electricity  and  gas  works,  for  the  purp  se  of  making 
exact  inquiries  into  the  subject  of  electrioal  heating  with  the  view 
ot  ascertaining  its  cost  compared  with  that  of  other  heating 
systems,  recently  issued  its  report.  The  first  step  that  was  taken 
was  to  install  hot-water  apparatus  in  certain  premises,  together 
with  thermostats,  according  to  the  f-ystem  of  Dr.  Ekstiom.  The 
water  was  heated  by  coke  or  by  electricity.  During  the  winter 
the  premises  were  heated  alternately  by  means  of  two  systems  for 
two  weeks  at  a  time,  during  w'nich  experiments  the  consumption, 
temperatures.  Arc,  were  kept  under  close  observation. 

Tiie  experiments  were  carried  out  in  two  different  ways.  la  one 
case  the  apparatus  were  in  partial  operation  during  the  whole  day 
and  night,  and  attendance  was  dispensed  with,  as  the  system 
worked  automatically.  In  the  other  case,  the  supply  of  heat  was 
cut  off  for  the  night  from  5  pm.  until  7  a.m.  With  few  exceptions 
the  temperature  in  the  morning  was  as  high  as  18"  C.  Between 
9  am.  and  5  pm.  the  apparatus  were  working  automatically. 

When  the  systems  were  in  use  the  whole  day  and  night,  it  was 
found  that  the  consumption  of  1  hectolitre  of  coke  corresponded 
to  198  KW.-hours  of  electricity.  The  efficiency  of  the  hot-water 
system  averaged  about  60  prr  cent. 

When  the  current  was  switched  off  for  the  night,  1  hectolitre 
of  coke  was  equivalent  to  120  KW. -hours,  representing  a  saving  of 
about  10  per  cent. 

As  regards  the  capital  expenditure,  with  consequent  interest 
and  depreciation,  the  Committee  arrived  at  the  result  from  the 
experiments  that  the  cost  was  about  the  same  for  both  systems, 
and  it  came  to  a  similar  conclu-ion  wih  regard  to  the  cost  of 
np-keep.  With  reference  to  the  attendance,  the  expenses  for  the 
electrical  system  were  practically  till,  while  those  of  the  ether 
system  amounted  to  about  20  per  cent,  of  the  cost  of  the  fuel. 

The  results  derivpd  from  the  experiments  show  that  when  the 
price  of  coke  is  I'SO  kr.  per  hi.  (N.  8d  ),  as  much  as  0'76  ore  per 
KW.-hour  can  be  paid  for  continual  heating,  and  r2.T  ore  (^d.) 
■with  10  hours'  heating.  It  the  cost  of  atten'auce  be  included,  the 
above-mentioned  figures  will  be  raised  respectively  to  0  90  ore  and 
rSO  o,-e(l  krone  =  100  ore  =  Is.  Ui.) 

The  Committee  comes  to  the  conclusion  that  in  consideration 
of  the  great  advantages  of  the  electrical  system  it  ought  to 
be  possible  to  go  even  beyond  thoe  prices.  Surplus  electrical 
energy  from  water-power  plants  is  regarded  as  the  most 
suitable  Fourcs  of  supply  for  electrical  heating.  Whether  more 
satisfactory  results  could  be  obtained  by  dispensing  with  hot  water 
pipes  and  using  electric  radiators  in  the  rooms  was  not  stated,  but 
in  view  ot  the  iocreasf  d  ( fficieucy  of  this  method  the  reeults  would 
probably  be  more  favourable. 
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ApitointiiU'lits  Vacant.— Assistant  eugineer  (£l-25)  for 

Bnrgh  of  Hamilton  Electricity  Supply  ;  electii-al  fortman, 
(£280  +)  for  Federated  Ma  av  S'afts  GrDVernmmt  Railway  ;  meter 
tester  CSSs)  for  Borough  of  Salford  ;  junior  assistant  (£1)  for 
Llanwrst  Electric  Light  Works  ;  chief  inspector  of  railway  tele- 
graphs for  Ceylon  Government  Riilway  (£250  +);  juoior  shift 
engineer  (30.-.)  for  Luton  Electricity  Works  ;  thift  engineer  (:-i5d.) 
for  Colne  Corporation  Electricity  Works.  Particulars  are  given 
in  our  advertiEement  pages. 

Electricity  in  Siii'ffcry. — The    medical    correspondent 

of  the  7') iHP.t  in  Calais  states  that  the  radiographic  room  of  the 
Qaeen  Elizibeth  Hoppital  there,  which  is  under  Belgian  control, 
and  is  used  for  wounded  Belgian  soldiers,  possesses  an  exception- 
ally interesting  and  up  to-date  electrical  (qnipment.  Apparatus  is 
provided  for  taking  in3':antaneou8  X  ray  photographs,  with  the 
minimum  of  discomfurt  to  the  patient,  and  the  localisation  of 
foreign  bodies  is  facilitated  by  the  use  of  ttereoscojiic  X-ray  photo- 
graphs. The  water  supply  is  stfril'sed  with  ultra-violet  rays. 
The  installation  is  in  the  charge  of  M.  Emile  Lsje  ,t. 

Woikniens  Conipensation,  —  The  Finance  and 
General  Purposes  Cumuiiltee  of  the  Bradford  Corpora' ion  has 
decided  that  in  view  of  the  large  percentage  of  the  sums  claimed 
under  the  Workmen's  Compensation  Insurance  Fund  for  the  three 
years  ended  March  31st,  I9U,  as  compared  with  the  premium 
income  in  the  electricity  department  amoug-t  oUiers,  the  premium 
be  iacrfased  from  12?.  per  cent,  to  ISs.  per  cent,  for  the  years  ending 
March  31st,  1915,  and  March  31it,  lUlli.  The  gas  department  rate 
has  been  increased  from  123.  per  cent,  to  20s.  per  cent. 

Special  Services  in  London. — In    the    couvse  of    a 

paper  read  befnre  the  Telephone  and  Telegraph  Sjciety  of  London, 
by  Mr.  D.  H.  Kennedy  (Assistant  Superintendent  Engineer,  Post 
Office  Eogineering  Department),  on  January  25th,  interesting 
demonstrations  were  given  of  the  working  of  some  of  the  "  special 
services  "  in  operation  in  the  metropolin.  A  test  cail  was  sent  from 
the  Lecture  Hall  of  the  Institution  of  Electrical  Engineers  to  the 
fire  brigade  stations  at  Scotland  Yard  and  Whitefriira  ;  a  horsed 
efcipe  and  a  horsed  fire  engine  from  the  former  and  a  mutor  fire 
engine  from  the  latter  arrived  simultaneously  in  2  mitiuoes  and  20 
seconds  from,  the  moment  when  the  handle  of  the  fire  alarm  was 
pulled,  the  officers  entered  the  theatre  and  spoke  to  one  of  the 
stations  at  two  minutes  thirty-three  stconds.  Aa  order  was 
telephoned  to  Selfridge's,  and  the  article  required  was 
delivered  in  nineteen  minutes,  in  spite  of  the  foggy  weather  ; 
the  distance  traversed  was  1  mile  1,500  yards,  and  at  a  preliminary 
trial  earlier  in  the  day  the  feat  was  aocompiiahed  within 
15J  minutes. 

The  author  gave  particulars  of  the  remarkably  varied  "special 
services  "  which  are  provided  by  the  telephone  and  telegraph 
department,  in  connection  with  public  businfS",  public  infor- 
mation, public  safety,  and  public  pleasure.  It  at)pearB  that  as  there 
are  no  fewer  than  l:?,0OL)  private  branch  exchanges  in  the  London 
area,  and  only  2,500  working  positions  at  the  main  exchanges, 
the  number  of  private  exchange  operators  far  excecda  the 
number  of  main  exchange  operators  ;  29  private  ex- 
changes have  112  operators'  positions  and  nearly  TOGO 
stations.  The  Stock  Exchange  and  the  adj  )ining  builJings 
cmstitnte  the  most  densely-ttlephoned  area  in  the  kingdom,  pot- 
seseing  an  extraordinary  number  of  telephue  cabiuete.  The  news 
services  transmit  on  an  average  more  than  2,000,000  words  a  day. 
It  is  not  generally  known  that  the  department  his  for  many  years 
maintained  the  system  of  division  bells  at  the  Houses  of  Parlia- 
ment ;  moreover,  a  number  of  Members  who  live  within  six 
minutes  by  motor-car  have  had  installed  in  their  hjuses  bells 
connected  with  the  system,  so  that  they  can  stay  at  home  until 
their  presence  is  indispensable.  Variom  special  services  hive  been 
necessitated  by  the  war,  including  one  for  the  Press  Bureau, 
whi  ;h  was  installed  in  two  days;  22  cabinets  are  p:ovidtd  for 
the  use  of  Press  representatives,  who  act  in  accordance 
with  strict  rules.  When  a  news  item  has  betn  passed 
by  the  Censor,  it  is  distributed  to  all  the  reporters, 
who  on  a  given  signal  simultaneously  rush  to  their  respective 
cabinets  and  call  up  their  offi.es.  The  Department  also  malntaiLS 
a  complete  system  of  fire  alarms  for  the  L  ndon  Fire  Brigade,  and 
a  similar  system  of  street  pillar  boxes  for  the  City  Police  Ambulance 
service  ;  tlie  average  time  from  the  occurrence  of  an  accident  to 
the  arrival  of  the  ambulance  is  nnder  four  miuutes.  A  larger 
ambulance  system  is  also  maintained  for  the  Port  of  London 
Authority, 


OUR    PERSONAL    COLUMN. 

The  Kditiirs  inrife  clrcfrical  e/u/ineem,  uhctlier  ciinneeted  with  ilie 
technical  or  the  commercial  ttiile  of  the  profesnion  and  in</iislr(/, 
olxo  electric  tramivii/  and  railwa ij  officials,  to  keep  readers  of  (he 
ELECThlCAL  Revikw  /loxfcd  as  to  their  moreineitf:: 


Central    Station    Officials.— :\[r.    Frkd.    Tvrrf.li,, 

assistant  engineer  at  Ascot  eleutricil  works,  has  been  appointed  to 
a  timilar  position  under  the  Nigerian  (lovernmtnt  at  Lagos. 

Mb.  F.  Crooks,  cletk  and  collector  to  the  Bridlington  Corpora- 
tion electricity  department,  applied  for  leave  of  absence  in  order 


to  enlist  in  H.M.  Forces,  but  the  Electricity  t'jmmittee  is  nnable 
to  consent,  his  services  being  essential  to  the  department  at  the 
present  time. 

Mr.  H.  N.  Newcombe  has  resigned  his  position  as  engineer-in- 
charse  at  the  borough  of  Wimbledon  electrici'-y  works,  Mb.  H. 
0.-.WALD  has  bten  appointed  temporary  engineer-in-charge,  at 
£101  ptT  annum. 

Me  J.  Ellis  has  resigned  his  position  aa  shift  engineer  at  the 
Watford  electricity  works. 

Mb.  F.  J.  SiRATPOED,  of  Xewton  Abbot,  has  be?n  appointed 
shift  engineer  at  the  Corporation  electricity  works  at  Bixhill- 
on-Sea. 

(«eneral. — There  were  some  400  signatories,  represent- 
ing cummercial  interests  in  Dublin,  Belfast,  Cork.  Limerii  k  and 
other  Iribh  centres,  to  an  address  presented  to  Me.  V,  ii.  M  Muepbt. 
chairman  of  the  Dublin  Tiams'svi  Co.,  in  the  Dublin  Chamber  of 
Commerce,  in  reccgijition  of  his  valuable  work  as  President  of  the 
Chamber  and  in  relation  to  the  tramway  and  other  strikes  of  the 
year  1913.  Accompanying  the  address  were  two  fine  portraits  of 
Mr.  Murphy,  by  Mr.  Wm.  0/pen,  the  distinguished  Academician, 
one  of  whiih  is  t3  be  hung  in  the  Council  Room  of  the  Chamber. 
In  his  reply  Mr.  Murpl  v  claimed  that  his  enterprises  had  been 
free  from  self-seeking,  and  that  what  success  had  at'euded  them 
wan  due  mninly  to  those  associattd  with  him.  He  had,  he  said, 
carried  the  Irish  flisr  far  afield  in  ccmmercial  undertakings,  and 
had  proved  that  an  Irishman,  making  hii  heacquarters  and  spend- 
ing his  life  in  his  native  land,  was  not  hanai. apped  to  suih  an 
extent  as  to  prevent  him  from  successfully  extendiug  his  interests 
to  Great  Britain  and  abroad. 

The  Times,  in  announcirg  the  etaSa  of  the  special  departments  at 
the  Kmg  George  Hospital,  says  that  the  fillowicg  three  physiciaiB 
have  u  drit«ken  to  advice  as  to  the  equipment  of  the  X  ray  uepait- 
ment,  ad,  in  conjunction  with  the  vificing  staff,  to  render  them- 
selves retpinsible  for  its  work  :— W.  Ironside  Bruce,  M.D., 
phyt-ic  an.  X-ray  department,  Cnaring  Cross  Hospital  ;  Stanley 
Melville,  M.D.,  physical),  X  ray  department,  H-ompton  Hospital  ; 
G  Harrison  Oton,  M.D.,  physiciin,  X-ray  department,  St  Mary's 
Hospital.  The  Joint  Committee  are  advised  that  the  expense  of 
the  establishment  of  this  department  will  amount  to  £750. 

Mb.  F.  Large,  of  Great  Barrow,  has  been  preseatfd  by  his 
colleagues  at  the  H  doby  Works  of  the  British  Insulated  and 
Helsby  Cables,  Ltd.,  with  a  case  of  cutlery. 

Ms.  W.  Mottebshbad,  works  foreman  at  the  Corporation 
electricity  works  at  Tunbridge  Welle,  has  received  an  appointment 
under  the  Aimiralty. 

The  marriage  took  place  at  St.  George's  Chorch,  Hanover 
Square,  London.  W.,  on  February  2 id,  of  Mr.  Walter  T.  Smith. 
of  Messrs.  T.  S^iith  &  Sons,  electric  crane  manufacturers,  of 
Rodley,  near  Lieds,  and  M'ss  Beatrice  May  Haysjm,  daughter  of 
Mr.  Go.  Haysom,  L.C.C.,  of  Hayling,  South  Coydon. 

ALDKhMAN  Tyueell  has  been  re-elec'ed  chairman  of  the  B-lfaat 
Corporation  Tramway  and  Electricity  Committee,  and  CoUKCILLOB 
Ddpp  has  been  appoiated  vi';e-chairman. 

The  N  irlh-East  C  mst  I  istilurion  of  Engineers  and  Shipbuilders 
has  conferred  upon  Lord  Fisher  the  honorary  membership  of  the 
Institute,  in  recognition  if  his  support  of  the  reform  recently 
embodied  i.i  the  Admiralty  order  conferring  military  rank  upon 
the  engineer  offifers  of  the  Rjjal  Navy. 

Mr.  Chas.  Lill,  who  rei^ignid  his  appointnunt  with  the 
Hackney  Borough Ciuncil  a  short  time  ago  in  order  to  jiin  Messrs. 
J.  and  H.  Qrevener,  has,  owing  to  the  national  crisis  and  with 
regret,  severed  his  conneotioa  with  that  fiim  and  has  since  been 
appnin^ed  engineer  and  manager  to  the  Albion  Electrical  C.^.,  Ltd., 
of  67,  Xew  Oxford  S:reet,  W.C. 

Oltituary. — Mk.   W.m.   Bulloch. — We  regret  to  learn 

that  the  death  took  place,  on  Tuesday,  at  his  residence,  Xorman- 
hurst,  Newbridgfl,  Wolverhampton,  of  Mb.  William  Bui  loch,  a 
director  of  the  Electric  Construction  Co.,  Ltd.,  Bushhury,  and  for 
over  20  years  manager  of  the  company  s  works.  Toe  deceased 
crentUman  attended  to  his  business  engagements  so  recently  as 
Friday  in  last  week,  and  it  was  only  on  Saturday  he  was  seized 
with  the  illness  which,  unfortunately,  proved  fatal,  Mr,  Bulloch, 
who  was  a  Sjoteman,  was  only  14  years  of  age.  During  the  period 
of  his  managemeat  the  E.C.C.  works  have  extended  and 
developed,  and  many  departments  have  been  reorganised.  He  took 
the  keenest  interest  in  the  workmen,  and  was  closely  identified 
with  thtir  institute  and  their  organised  sports  and  recreations.  For 
many  years  he  was  a  member  of  the  Wolverhampton  Chamber  of 
Comm  rcc.  I'jT  two  years— 11107  and  I'.'OS — he  occupied  the 
presidential  chair,  and  he  scrvid  on  several  committees,  bein^ 
present  at  one  of  the  meetings  last  Wednesday  week,  Mr,  Bulloch 
was  also  a  vice-pr<sident  of  the  W.  1  jethainptcn  snd  District 
EoginfeMng  Society,  He  will  bo  mia<ed  in  many  circles,  but 
especially  at  Bushbury  ;  and  sympathy  will  be  unreservedly 
extended  to  Mrs.  Billoch  and  the  family  of  five  boys  and  one  girl 
who  mourn  his  decease. 

Mr.  J.  II.  Waddon,  J.P.— The  d^ath  ha?  taken  place  of  Mb. 
John  Henry  Wadnon,  J. P.,  a  former  Mayor  of  Bridgwater,  and 
one  of  the  pioneem  uf  the  lucal  electric  light  undertaking, 

Mb,  A.  J.  ICKRINGILL. — The  death  took  place,  on  Fcbruaiy  2nd, 
at  Guelp'',  On'ari  •,  olt>'r  an  operation  for  appendicitis,  of  Mb. 
ABTunR  Jas  loKRiNOiLL,  a  director  of  the  Ktighley  (Yorks.) 
Electrical  Enginee.iag  Co,,  Ltd.  He  was  only  i'J  years  of 
age. 

Mb.  Ajitiur  Keen. — The  death  occurred  on  February  8th  at 
B'rmia.'ham.  at  the  age  of  8a  years,  of  Mb.  Arihvr  Kee.n,  of 
Guest,  Keen  &:  N'ettlefolds  and  other  important  eDgineciing 
nndert  kkin^e. 
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NEW    COMPANIES    REGISTERED. 


Spicer  &  Co..  Ltd.  (139,205).— This  company  was  regis- 

tercJ  on  February  2nd,  with  a  capita!  of  ,£^500  in  £1  shares,  to  take  over 
the  business  of  electrical  engineers  carried  on  by  Charles  Gustav  Louis  Heim 
and  Edward  Norcock  Harwood  Spicer,  at  1,  Cottage  Lane.  City  Road.  E.C., 
as  "Spicer  &  Co."  The  subscribers  (with  one  share  each)  are:  E,  N.  H. 
Spicer.  1,  Cottage  Lane,  City  Road,  E.C.,  manufacturer;  C.  G.  L.  Heim.  1, 
Cottage  Lane.  City  Road,  E.G.,  merchant.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  not 
named.     Solicitors  :    Bate  &   Co.,    35,   Bedford    Row,   W.C. 

Standard  Insulator   Co.,  Ltd.    (139,241).— This  company 

was  registered  on  February  4th,  with  a  capital  of  £"100  in  ;^1  shares,  to  carry 
on  the  business  of  manufacturers  and  proprietors  of  and  dealers  in  magnetos, 
magneto  parts  and  accessories,  hiotors,  motor  and  other  carriages,  vans, 
wagons,  motors,  launches  and  flying  machines,  electricians,  engineers,  rubber 
manufacturers,  etc.  The  subscribers  (with  one  share  each)  are  :  H.  Doe,  14, 
Regent  Street,  S.W.,  clerk;  R.  Budgen,  96,  Mildcnhall  Road.  Clapton,  N.E.. 
clerk.  Private  companv.  Table  "A"  mainly  applies.  Solicitors:  J.  B  & 
F.  Purchase.  14,  Regent  Street.  S.W. 

E.  S.  Co.,  Ltd.   (139,230). — This  company  was  registered 

on  February  4th.  with  a  capital  of  ;^2.000  in  ;t-l  shan-s,  to  take  over  from 
E.  C.  Beman  the  business  of  an  electrical  supply  agent  and  wholesale  factor 
carried  on  at  53,  \'ictor!a  Street.  Westminster,  as  the  Electrical  Supplies  Co. 
The  subscribers  (with  one  share  each)  are:  E.  C.  Beman,  53,  Victoria  Street, 
Westminster.  S.W.,  electrical  engineer;  F.  J.  Roden.  53,  \ictoria  Street,  West- 
minster. S.W.,  traveller.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five;  the  first  are  E.  C.  Beman  and  F.  J. 
Roden  (both  permanent,  with  £"260  and  jC2QS  per  annum  respectively  as  re- 
muneration). Qualification  jCWO.  Registered  office  :  53,  Victoria  Street,  West- 
minster. 

Arthur  Lyon  &  Wrench,  Ltd.    (139,224).— This  companv 

was  registered  on  February  4th,  with  a  capital  of  ;£^12,000  in  ;£.'!  shares,  to 
take  over  as  going  concerns  the  businesses  carried  on  at  5,  Crawford  Passage, 
Farringdon  Road,  E^C,  and  elsewhere,  as  the  "  Wrench  Manufacturing  Co.," 
and_  at  Caxton  House,  Westminster,  as  "  Arthur  Lygn  &  Co.,"  to  carry  on  the 
business  of  manufacturers  of  cinema  requisites,  and  electro-mechanical  engi- 
rieers.  manufacturers  of  lamps,  light-projecting  apparatus,  dynamos,  signalling 
apparatus,  searchlights,  arc  projectors,  ox\--hydrogen'  and  oxy-petrol  lighting 
sets  for  motor  cars,  motor  lorries,  motor  locomotives,  aeroplanes,  monoplanes, 
hydroplanes,  biplanes,  etc.,  and  to  adopt  agreements  (1)  with  Ff.  H.  Wrench, 
am!  (2)  with  A.  A.  Lvon  and  Goldenlyte,  Ltd.  The  subscribers  (with  one 
share  each)  are:  H.  H.  "Wrench,  Kensington  Palace  Mansions,  W.,  manu- 
facturer; A._  A.  Lyon,  Caxton  House,  Westminster,  engineer.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  three  or  more  than  seven; 
the  first  are  H.  H.  Wrench,  .A.  A.  Lyon,  W.  Engelke,  and  A.  F,  Hurman  (all 
permanent).  Qualification,  500  ordinary  shares.  Remuneration  as  fixed  by  the 
company.     Registered  office  ;   Caxton  House,  Westmisnter. 

Kaywrifjht  En^^ineering  Co.,  Ltd.  (139,257).— This  coin- 
pay  was  registered  on  February  fith,  with  a  capital  of  jf5D0  in  ^1  shares,  to 
carry  on  the  business  of  electrical  and  mechanical  engineers,  builders,  con- 
tractors, electricians,  producers  and  suppliers  of  electricity,  etc.  The  sub- 
scribers (with  one  share  each)  are  :  R.  Orwin,  42,  Elvedon  Road,  Palmers 
Green,  N..  engineer;  F.  R.  Orwin,  42,  Elvedon  Green,  N.,  pattern  maker. 
Private  companv.  Table  "  .A  "  mainly  applies.  Solicitors  :  Davidson  Si  Mcrriss, 
40-43,  Queen  Victoria  Street,  E.G. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


St.  Helens  Cable  &  Rubber  Co.,  Ltd.  (87,774).— Capital, 

;£:i0.000  in  £1  shares.  Return  dated  Dec.  31st,  1914.  All  shares  taken  up; 
/nO.OOO  paid.     iMortgages  and  charges,  j£;i48,464. 

Perfect    Burglar    Alarm    Co.,    Ltd.    (recently    known    as 

Lichtenfeld  Burglar  Alarm  Co.,  Ltd),  (112.522).— Capital,  ;f4,000  in  £1  shares 
(1,000  prcf.).  Return  dated  D..c.  ISth,  1914.  230  pref.  and  1,710  ord.  shares 
taken  up;  £1  per  share  called  up  on  1,210  shares  and  .5s.  per  share  on  230 
sliares;  ;iri.267  10s.  paid;  £500  considered  as  paid  on  500  shares.  Mortgages 
arid  charges,   nil.     Name  changed  on   Jan.  13th,  1915. 

Provincial      Tramways      Co.,      Ltd.      (6,445).— Capital, 

£275,440.  in  10.000  pref.  shares  of  ;^10  each  and  175,440  ord.  shares  of  £1 
e.ach.  Return  dated  Dec.  10th,  1914.  10,000  pref.  and  124,560  ord.  shares 
taken  up;  ;£10  per  share  called  up  on  3,814  pref.  and  ;£lper  share  on  124,5(50 
ord.   shares;  ;£:i62,700  paid;  ;i:Gl.S60  considered    as  paid  on   6,1; 


Mortgages  and  charges,  £17D,fM)0. 


),186  pref.  shares. 


Gosport  &  Alverstoke  Electric  Lighting  Co.,  Ltd.  (82,693). 

—Capital,  £5.000  in  ;^10  shares.  Return  dated  Dec.  11th,  1914.  All  shares 
taken   up;   ;{r5,000  paid.     Mortgages  and  charges,   nil. 

Ferranti,  Ltd.    (83,718).— Capital,  ^130,000  in  £1  shares 

(160.000  pref..  60.000  ord.,  and  10,000  defd.).  Return  dated  Nov.  13lh,  1914. 
60.000  pref..  53.374  ord..  and  10.000  defd.  shares  taken  up;  ;^123,374  considered 
as  paid.     Mortgages   and  charges,  ;£^157,962   lis. 


CITY  NOTES. 


Yorkshire  Electric  Power  Co. 

The  directora  report  that  for  the  year  ending  December  Slat,  19 U, 
the  net  profit  on  the  revenue  acsount,  after  payment  of  mortgage 
interest  for  the  three  years  endinsr  December  3  let,  is  as  follows  — 
lill2,  £7,3(31  ;  1913.  £1.5,401  ;  1911,  £20,53,i.  plus  £4,188  brou?ht 
forward,  making  £24,723.  Deducting  the  dividend  paid  to  June 
30th,  1914,  on  the  preference  shares  £4,392,  and  on  the  ordinaiv 
shares  £2,.5.52.  there  remains  a  disposable  balance  of  £17,778,  which 
is  to  be  dealt  with  thus :  — Dividend  for  the  half-year  ending 
December  Slet,  1914,  at  the  rate  on  the  preference  shares  (6  per 
cent.).  .£4,979  ;  write  off  the  bonus  paid  upon  the  second  mortgagep, 
£2  250;  transfer  to  general  reserve  fund,  £7,500;  carryforward 
£3,049.  In  view  of  the  progress  of  the  company  during  the  first 
BIX  months  of  1914,  the  directors  felt  justified  in  July  in  paying  a 
dividend  at  the  rate  of  2  per  cent,  par  annum,  a  rate  which  they 
Had  reason  to  believe  would  be  maintained  for  the  whole  year. 


Immediately  following  this  the  outbreak  of  war  caused  a  serious 
reduction  in  the  current  used  by  customers  during  the  months  of 
August  and  September,  and  che;ked  the  expanding  revenues  of  the 
company.  For  the  last  three  months  of  the  year  the  revenue  has 
again  shown  considerable  improvement,  being  a  substantial 
increase  on  that  of  the  corresponding  months  of  1913.  Owing  to 
the  financial  caution,  which  is  specially  advisable  at  present,  the 
directors  recommend  the  shareholders  to  be  satisfied  with  the 
dividend  already  paid  (equal  to  1  per  cent,  for  the  whole  year),  so 
as  to  strengthen  the  pobition  of  the  company,  by  placing  £7,500  to 
reserve,  raising  this  fund  to  £12,600. 

On  February  17th  of  last  year  the  proprietora  authorised  the  issue  of  a 
further  10.000  0  per  cent,  preference  shares  of  £5  each,  mabiog  a  total  author- 
ised issue  of  i'2)O,O0O.  Applications  were  made  by  holders  of  second  mort- 
gages for  £35,405,  making,  with  further  applications  which  have  since  been 
received  for  these  and  the  balance  of  the  former  issue,  a  total  of  £56,365  taken 
up  during  19U.  Applications  ara  being  received  for  the  balance,  which  at 
this  date  is  £18.090. 

The  second  mortgages,  wh'ch,  with  the  bonus  upon  them,  amounted  to 
£17,250,  have  biea  rep*id.  In  order  to  give  further  security  to  the  company's 
baikers,  the  mortgages  have  been  t  ansf^rred  to- them  instead  of  being  allowed 
to  lapse. 

To  provide  the  capital  required  fjr  the  additional  plant  and  machinery 
installed  at  Barugh  power  station,  the  Yorkshire  Waste  Heat  Co.,  L.td.  (of 
which  the  power  compaiy  is  the  sole  shareholder)  sinctioned  an  issue  during 
1914  of  a  further  .£22.000  of  5J  per  cent,  first  mortgage  debenture  stock  of  that 
undertaking. 

Out  of  the  rent  paid  for  the  use  of  the  Barugh  station  a  sinking  fund  is  set 
aside  by  the  Waste  Heat  Co,  to  reply  their  debenture  stock  on  December  31st,  , 
1937.    The  sum  accumulated  toDecembar  3lst,  1914,  amounts  to  £1,392. 

Electrical  Distribution  of  Yorkshire,  Ltd.,  now  hold  16  Electric  Lighting 
Provisional  Orders,  for  which  a  bulk  supply  of  energy  is  ta^en  from  the  power 
company.  In  order  to  extend  their  operations,  an  allotment  of  £12  500  of 
ordinary  capital  was  made  to  their  shareholders  during  the  year.  The  busi- 
ness of  that  company  has  throughout  shown  steady  and  advancing  progress, 
and  the  direetord  dwoided  to  increase  the  holding  of  the  Power  Company  by 
taking  up  further  capital. 

The  meeting  will  be  held  at  Leeds  on  Tuesday,  February  16th. 


St.  James'  and  Pall  Mall   Electric  Liftlit   Co.,  ltd. 

The  directors  report  that  the  connections,  which  at  the  end  of 
1913  were  15,119  KW.,  have  been  increased  to  15,423  KW.  and 
11,171,348  units  were  supplied  to  consumers.  The  Central  Electric 
Supply  Co.,  Ltd.,  has  declared  a  dividend  of  5  per  cent,  on  the 
ordinary  shares  and  £2,500  (less  tax)  will  be  payable  to  this  com- 
pany. The  revenue  derived  from  the  sale  of  electricity  has  been 
greatly  reduced  by  the  war.  The  company  is  associated  with  other 
London  electric  supply  undertakings  in  the  promotion  of  a  Bill 
entitled  the  London  Electric  Supply  (No.  2)  Bill.  The  net  profits 
for  the  year  1914,  applicable  to  dividends  on  shares,  amount  to 
£27,133  plus  £2,283  brought  forward.  Deducting  the  interim 
dividends  paid  in  August  last  at  the  rate  of  7  per  cent,  on  preference 
shares,  £3,600,  and  10  per  cent,  on  ordinary  shares,  £10,000,  £15,917 
remains  to  be  dealt  with.  After  paying  the  further  7  per  cent, 
preference  dividend,  a  dividend  on  the  ordinary  shares  for  the 
second  half-year  of  53.  per  share  is  recommended,  making,  with  the 
interim  dividend  paid  in  August  last,  a  total  distribution  of  10  per 
cent,  for  the  year,  £10,ii00,  leaving  £2.417  to  be  carried  forward. 


Generated  and  purchased— 
Generated   by   staam 

plant 1,403,027 

•   Purchased                    . .    18,260.989 

Private  supply 

Worts           

Batteries 

Transmission  and  trans- 
formation   

Distribution  and  unac- 
oounted  for 

Total     . . 
15,423  KW. 

11,171,348 
310,338 
336,070 

3,136,918 

699,317 

Total    ..        ..     14  654.016 
Total  connections    . . 
Annual  meeting,  February  16  th 

14,654,016 

Lanarksbire  Tramways  Co. 

For  the  half-year  ended  December  31st,  1914,  the  revenue  was 
£18,583,  and  the  expenses  were  £31,544,  leaving  £17,039.  After 
meeting  debenture  and  other  interest  charges  and  contributions  to 
local  authorities  there  remains  £13,873,  plus  £5,645  brought  for- 
ward. £9,000  has  besn  placed  to  reserve  for  depreciation.  £9,432 
is  absorbed  by  dividend  at  the  rate  of  5.J  per  cent,  per  annum  for 
the  half-year  on  the  share  capital,  £167  is  paid  to  directors,  and 
£919  is  carried  to  revenue  new  account.  The  revenue  shows  an 
increase  of  £192,  and  the  expenses  an  increase  of  £5,088,  as  com- 
pared with  the  revenue  and  expenses  for  the  corresponding  half- 
year  of  1913.  For  the  month  of  .July  the  traffic  receipts  were  over 
£1,000  in  excess  of  the  figures  for  the  corresponding  month  of 
1913,  but  from  the  outbreak  of  the  war  there  was  a  continuous 
falling  off  in  the  receipts,  and  it  is  estimated  that  there  was  a 
decrease  in  the  revenue  of  fully  £4,000  on  this  account.  The 
increase  in  expenses  was  mainly  due  to  operating  the  lines  leased 
from  the  Lanark  County  Council,  which  were  not  in  operation  for 
the  full  half-year  of  1913,  and  to  heavier  maintenance  charges  for 
permanent  way,  rolling  stock,  \;.  A  large  number  of  employes 
have  joined  the  Colours,  and  allowances  to  wives  and  dependents 
to  December  31st  cost  £329.  Payments  to  local  authorities  for  the 
year  will  amount  to  £1,730,  of  whioh  £1,433  was  reserved  in  the 
accounts  to  .lune  30th,  leaving  a  charge  in  the  past  halt-year's 
accounts  of  £297.  A  dividend  for  the  half-year  at  the  rate  of 
5i  per  cent,  per  annum  is  recommended,  making  5}  per  cent,  for 
the  year. 


Half-year 

Miles 

Passengers 

Traffic 

Average 

Car- 

No.  0    i 

ended— 

open. 

carried. 

receipts. 

fare. 

mileage. 

cars. 

June,  1913  . . 

.     24-62 

8,579  876 

£12,881 

l-20d. 

979  621 

66 

December,  1918    . 

.     34-29 

9,471,832 

£17,760 

1  21d. 

1,074,110 

78 

June,  1914  . . 

.     36-47 

9,926,810 

£49,923 

l-2ld. 

1-169.837 

78 

December,  1914    . 

.     86-47 

9,467,472 

£48,035 

l-23d. 

1,161,066 

78 
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Dublin  United  Trannvays  Co.,  Ltd. 

At  the  annual  meeting,  held  on  3rd  inst.  in  Dablin,  the  chairman 
Mb.  W.  M.  Muephy,  aaid  the  expenditure  on  capital  account  had 
exceeded  the  receipts  by  £(18,836,  but  against  this  the  company 
held  £311,400  in  redeemed  bonds.  Workshops  at  Balltbrit'ge 
had  been  extended,  and  .€1,871  worth  of  additional  machinery  had 
been  erected  at  Blackrock  snb-station.  On  revenue  account  there 
were  gross  receipts  of  £3,066  in  excess  of  1912,  and  £21,166  in 
excess  of  1913 — the  great  strike  year.  This  showed  that  their 
business  hai  not  been  seriously  affected  by  the  war.  Traffic,  in 
fact,  showed  great  vitality,  as  for  last  month  (.lanuary)  there  was 
an  increase  of  £2,109  over  January,  1914,  and  £960  over  January, 
1912.  Receipts  from  goods  traffic  had  grown  to  £1,550  — doubling 
since  1912 — and  parcels  traffic  reached  £7,129.  The  woiking  aad 
general  expenses,  however,  had  increased  by  £14  378.  A  sum  of 
£14,427  had  been  contributed  to  local  authorities  in  respect  of 
wayleavea  for  the  year.  The  company  now  paid  rates  on  a 
£41,000  valuation— an  increase  from  £30,000  in  two  years. 
Operation  cost  £567  more  than  in  1912,  and  expenditure  under 
maintenance  showed,  apart  from  rail  renewal,  a  net  increase  of 
£4,749.  Increases  for  renewal  and  maintenance  of  track,  plant 
and  rolling  stock,  must  be  look<d  forward  to,  but  Mr.  Murphy 
anticipated  increased  receipts  to  meet  increasing  expenses, 
maintaining  net  earnings.  The  balance  for  appropriation  was 
£98,04  7,  and  after  deducting  preference  and  interim  dividends, 
they  were  paying  a  final  dividend  of  5  per  cent,  per  annum  on  the 
ordinary  shares,  leaving  a  surplus  on  profit  and  loss  account  of 
£34,366,  the  most  urgent  claim  on  the  disposal  of  which  was  for 
renewal  of  portion  of  the  track.  They  were,  the  chairman  added, 
substituting  a  rail  of  IC'  lb.  to  the  yard  for  one  of  92  lb.  originally 
laid  down.  Ttiey  had  adopted  the  Thermit  system  of  welding. 
A  reserve  of  £40,768  had  been  depleted  by  £18  277  in  respect  of 
track  renewal,  and  £18,000  would  be  given  from  the  surplus  to 
restore  that  fund,  while  £5,000  would  goto  general  reserve,  whijh 
would  then  amount  to  £5."., 679,  and  £11,366  would  be  carried 
forward,  being  £1,409  more  than  they  carried  forward  from  last 
account. 


Xational  Gas  En<>ine  Co..  Ltd. — The  directors  report 

that  the  net  profit  for  the  year  ended  December,  1914,  after  pro- 
viding amply  for  depreciation  of  buildings,  tools,  &o.,  and  allowing 
for  management  salaries  and  income-tax,  is  £62,257.  Interim 
dividends  for  the  six  months  to  June  30th,  amountiug  to  £28,500, 
being  at  the  rate  of  5  per  cent,  per  annum  on  the  preference  shares, 
and  7i  per  cent,  per  annum  on  the  ordinary  chares,  were  paid  on 
July  3lBt,  1914,  leaving  a  balance  of  £33,757,  which,  added  to 
£11,903  brought  forward,  makes  a  total  of  £45,660  to  be  dealt 
with.  The  directors  recommend  the  pajment  of  a  final  dividend 
at  the  rate  of  5  per  cent,  per  annum  on  the  preference  shares  and 
one  of  7i  per  cent,  per  annum  on  the  ordinary  shares,  both  Ics 
income-tax,  for  the  six  months  ended  Dfcember  31st,  1914.  This 
will  absorb  £28,500,  and  leave  £17,160,  which  it  is  proposed  to 
carry  forward. 

Companies  Stinck  off  the  Re»i.ster. — The  following 

oompmies  have  been  struck  off  the  Rsgisttr,  and  are  accorJingly 
disiolved  : — 

Automatic  Lock  Nut  Co. 

British  Medical  Electric  Appliances  Co. 

Diopttic  Sign  Co. 

Electrical  l*o\ver  Users'  Asaooiation, 

Electric  Fire  Prevention  Appliances  and  Qeneral  Mfg.  Co. 

Institution  of  Signal  EngiDCers  llnc). 

Internaticnal  Marine  Signal  and  Carbide  Co. 

Internationil  Syndicate  tor  Electric  Water-Power  and  Poblio 

Works  Concessions, 
London  Electric  Treatment  Inatitu'e, 
Machinery. 
Mica  Mines. 

Never-Sbid  Band  Manufacturing  Co. 

North  Lancashire  Tramways  Pjwar  and  Construction  Syndicate. 
Power  Engineers. 
Star  Electric  Light  Co. 

(Mllcial  Xotioes  re  Coniitanies.— The  following  com- 
panies will  ba  struck  off  the  register  at  the  expiration  of  three 
months  unless  cause  is  shown  to  the  contrary  : — 

Alkaline  Accumulators  Paul  Gouin. 

Anglo-Brazilian  Power  and  Shipping  Corporation." 

Beam  Co.  (British  Electrical  and  Mechanical  Co.) 

Blast  Furnace  Power  Syndicate. 

Controllers  (London). 

County  E  eotric  Traction  Co. 

Electric  Batteries  and  Carbons. 

Leeds  Electric  Co. 

MegO'Acousii  ]s. 

Bchoenfeld  Universal  Oil  Filter  Co. 

Silent  Gear  Byodioate. 

South  wold  Electricity  Works. 

Witney  Electric  Bupiily  Co. 

Smitlifield  Markets  Eleotrie  Siii»i»l.v  ( o..  Ltd.— The 

directors  report  that  the  grosspn.fit  for  the  year  1914  amounts  to 
£4,576,  compared  with  £5,761  and  the  net  profit  to  £3, 139,  compared 
with  £4,237  last  year.  A  further  sura  of  £liiO  has  brfn  placid  to  the 
debenture  stock  redemption  fund  (.making  a  total  of  £793)  and 
£1,000  to  depreciation  account.  Tlie  available  balan'-e,  including 
£791  brought  in,  is  .< 2,530.  A  dividend  at  the  rate  of  2  per  cent, 
per  annum,  on  the  ordinary  shares  will  absorb  £1,2C0,  leaving 
£1,330  to  carry  forward. 

Underuronnd  Electric  Railways  Co.  of  London,  Ltd. 

— Subject  to  final  audit,  the  revenue  of  the  Underground  Co.  will 
enable  it  to  pay  full  interest  to  December  Slst,  1914,  on  its  6  per 
cent,  first  cumulative  income  debenture  stock  and  on  its  6  per 
cent,  income  bonds,  and  to  carry  forward  about  £3-''. 000. 


Central  Electric  Supply   Co..  Ltd.— The    directors' 

report  for  1914  states  thit  energy  has  been  supplied  to  the 
Westminster,  St.  James'  and  Pall  Mall,  and  the  Chelsea  Companies 
to  an  amount  of  2s  967,111  units.  After  making  a  full  allowance 
for  sinking  fund  and  depreciation  the  net  balance  for  the  year 
1914  is  £4,999.  After  paying  of  a  dividend  at  the  rate  of  5  per 
cent,  on  the  ordinary  shares  for  the  year  £5,000,  £6  remains  to 
carry  forward.  The  Right  Hon.  Wm.  Hayes  Fisher  has  been 
appointed  a  director. 

Stock  Exchange  \otices. — Application  has  been  made 
to  the  Committee  to  appoint  a  special  settling  day  in  and  to  grant 
a  quotation  to — 

General  Electric  Co  .  Ltd.— Further  issue  of  10,0(X)  ordinary  shares  of  ilO 
each,  fully-paid  :  and  30,000  G  percent,  cum,  pref.  shares  of  £10  each,  fully- 
paid. 

And  to  allow  the  following  Becnritiea  to  be  quoted  in  the  Official 

List  :  — 

Crompton  &  Co,,  Ltd.— 79.539  ordinary  shares  of  £1  each,  fully-paid,  Nos.  1 
to  79,539;  and  186,000  pref.  shares  of  £1  each,  fully  paid,  Nos.  1  to  136,C00 
(reaewei  application). 

General  Electric  Co.,  Ltd.— 40,000  ordinary  shares  of  f  10  each,  fully-paid. 

Central  London  Raihvay  Co. — The  directors  recom- 
mend the  following  dividends  : — 

On  the  undivided  ordinary  stock  for  the  S''x  months  ended  December  31st, 
1914  at  the  rate  of  5J  per  cent,  per  annum,  making  with  the  interim  dividend 
of  £3  per  cent,  per  annum,  a  dividend  for  the  year  1914  of  2g  per  cent. 

On  the  preferred  ordinary  stock  for  the  sis  months  ended  December  Slst, 
1914,  at  the  rate  of  £4  per  cent,  per  annum,  making  with  the  interim  dividend, 
a  dividend  for  the  year  1914  of  £1  ptr  cent. 

On  the  deferred  ordinary  Bto;k  for  the  year  ended  December  SUt,  1914,  a 
divid  md  of  IJ  per  cent.,  carrying  forward  £15,413. 

City  and  South  London  Railway  Co.— The  directors 

recommend  a  dividend  on  the  ■>  per  cent,  preference  stocks  1891 
and  1896  for  the  six  months  ended  December  3l6t,  1914,  at  the 
rate  of  5  per  cent,  per  annnm,  making  with  the  interim  dividend 
a  dividend  for  the  year  1914  of  5  per  cent.  Xo  dividend  will  be 
paid  on  the  5  per  cent,  preference  stocks  1901  and  1903  for  the 
half-year  ended  December  Slst,  1914. 

City  of  Buenos  .4yres  Tramways  Co.  (IftO*).  Ltd.- 

The  report  for  the  year  ended  D.^cember  Slst,  1914,  states  that  the 
annuity  payable  by  the  Anglo- Argentine  Tramways  Co.,  Ltd.,  has 
been  received,  and  the  net  revei  ue  for  the  year  has  amounted  to 
£67,392.  Interim  dividends  paid  for  the  nine  months  ending 
September  30th,  1914,  absorbed  £46  500,  leaving  £20,892.  The 
directors  recommend  a  final  dividend  of  Is.  3d.  per  share  (making 
bi.  psr  share— 5  per  cent,  per  annum — less  income- tax)  for  the 
year,  absorbing  £15,500,  and  £5.200  is  to  be  transferred  to  general 
amortisation  fund,  leaving  £192  to  be  carried  forward.  Annual 
meeting,  February  15th. 

Tyueside  Tramways  and    Tramroads   Co..   Ltd.— 

The  accounts  for  the  past  half-year  show  a  divisible  balance  of 
£6,241.  Traffic  receipts  showing  an  increase  of  £2,263  compared 
with  1913.  A  dividend  at  the  rate  of  3  per  cent,  is  proposed  on 
the  ordinary  shares  ;  £1,400  is  to  be  placed  to  reserve  and  renewals 
fund,  and  £1,500  to  special  reserve,  carrying  forward  £731. 

London    Electric   Supply   Corporation,   Ltd.— The 

company  has  issued  the  following  statement : — 

1914.  1913. 

Profit £93.234  £71,753 

Dividend  on  ordinary  sbaiea                4  %  3  % 

Sinking  fund £12,000  £12.000 

Reserve  account        10,100  j\'U. 

Contingencies  account         ...                7,000  3,000 

Carryforward           8,828  5,098 

:»Ietropolitan    District    Railway   Co.— The  directors 

recommend  the  payments  of  dividends  in  full  on  the  I  per  cent, 
guaranteed  stock,  aad  on  the  4  J  per  cent,  preference  stock  ;  and  on 
the  ."i  per  cent,  second  preference  stock  for  the  past  six  months  at 
the  rate  of  1  per  cent,  per  annnm,  making  for  the  year  2  per  cent. 

London  Electric  Railway  Co. — The  directors  recom- 
mend a  dividend  on  the  ordinary  shares  for  the  past  six  months  at 
the  rate  of  1  per  cent,  per  annum,  making  for  the  year  i  per  cent. 

Parsons   Marine    Steam    Turbine   Co..    Ltd.— The 

directors  announce  an  interim  dividend  of  12  per  cent. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

FiiOM  the  general  Stock  Exchange  point  of  view,  the  most 
interesting  ixiints  of  the  nioiiient  are  those  concerned  with 
the  Home  Railway  dividends.  People  were  couipietely  in  tli ; 
dark  as  to  what  the  companies  were  likely  to  pay,  the  only 
guiile  being  an  assurance  by  the  Gdveniment  that  tratJics  would 
be  made  up  to  a.  certain  anumnt.  This,  of  course,  did  not 
pledge  the  directors  to  maintain  previous  dividends.  In  two 
or  three  cases  the  announcements  are  satisfactory,  but  in  the 
majority,  the  results  are  regarded  m  somewhat  disappointing. 
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With  reference  to  those  with  which  this  page  is  immediately 
concerned,  the  various  distributions  declared  by  the  Tube  Rail- 
ways ciinnot  be  held  as  good.  In  one  case— that  of  the  Under- 
ground Electric  Railways  of  London— the  company  has  ful- 
filled hopeful  anticipations  by  announcing  the  payment  of  the 
full  dividend  on  the  G  per  cent,  income  bonds,  whereas  some 
few  weeks  ago  the  idea  was  current  that  this  rate  might  be 

cut  down  to  a  or  5  per  cent.                              ;,  ^^,     n;  a 

On  the  other  hand,  the  Central  London  and  the  City  and 
South  London  publish  poor  performances ;  and  none  too  much 
satisfaction  is  felt  with  that  of  the  London  Electric  Railways. 
Prices  have  mostly  given  way,  and  the  Underground  stocks 
have  joined  with  the  rest  of  the  Home  Railway  group  in  show- 
ing decided  signs  of  heaviness.  The  public  decline  to  buy 
Home  Railway  ordinary  and  deferred  stocks — at  least,  so  the 
level  of  present  prices  indicates — unless  the  investments  yield 
about  6  per  cent,  on  the  money;  and  inasmuch  as  this  retm-n 
can  be  obtained  from  several  of  the  best-class  ordinary  shares 
in  the  steam-list,  it  is  not  surprising  that  others  should  give 

Home  Electricity  Compames. 

Wean  price.   Feb.  9,  1915.    Rise  or  fall 

July  27.  this  week. 

Brompton  Ordinary %                 H  ~ 

do.        7  per  cent.  Prel cs                  "I  ~ 

Oharing  Cross  Ordinary      ••••••        fl                   !l  ~ 

do.       do.       do.    44  Prel 43                 4i  — 

do.       An-  City  Prel 4|                 4  — 

do.    4Deb.         ..        ..        ..        •■      91j                90,  - 

Chelsea Jl                  *i  " 

00.    4SDeb M                 92  — 

CitTOt  London                     -.^     .••         •■!!!,                 i1,l  ~ 

do.        do.    6  oer  cent.  Prel ISi                 12j  — 

do.       do.    6  Deb 116*              114  — 

do.       do     4*  Deb icpi                98  — 

Coonty  ol  London 12  Hi 

do.        do.        6  per  cent.  Prel.        .  ■       12                   11}  — 

do.        do.        1st  Deb 1024                 99  — 

do.        do.        2nd  Deb lOf  4                 97  — 

Kensington  Ordinary           74                   'i  —  i 

London  Electric        li^               Ij  — 

do.       do.    6  per  cent.  Prel 6 A,              6  — 

dn.       do.    4  Deb.        ..        ..                924                67  —2 

Metropolitan 34                 3J  — 

do.           4*  per  cent.  Prel 4A                 4  — 

do.           4*  Deb 974               96  — 

do.           3JDeb 83                   78  -2 

St.  James' and' Pall  Mall H                  9  — 

do.       do.       do.      7  per  cent.  Prel.       7                   64  — 

do.        do.        do.      3*  Deb 814                 82  — 

Pout  h  London 3Ai                 3  — 

South  M^tropolitun  Prel li                 IJ  — 

Westminster  Ordinary        Sj                  8i  — 

do.           44  Prel 64                 42  —J 

HoHE   Ruts. 

Central  London,  Ord,  Assented  ....      83                 77  —1 

Metropolitan 37*                 SOJ  —14 

do.            District         21 1                17|  —J 

Underground  Electric  Ordinary             . .        24                 Ij  —  4 

do.                          "A" 7/6                6/-  — 

do.           Income            88               824  —  i 

TELB0BAPH8  AND  TELEPHONES. 

Anglo.4m.  Tel.  PI 108J            1064  - 

a-).                   Del 23                 S3  +4 

Chile  Te'epbone         li                li  — 

Conftantincple  Tel 4*                 34  — 

Cuba  Sub.  Ord.          8*                84  — 

do.           PI 164              164  — 

Eastern  Extension 123               12|  +  J 

do.                 4  Deb 974               94  — 

Eastern  Tel.  Old 1304            158  +1 

do.              3i  Pf 774              71  — 

do.               4"D.  b 964               94  +1 

Globe  Tel.  and  T  O.d Hi               lOJ  +  J 

do.            PI 12I            Hi  - 

Gt.  Northe'D  Tel B24               27  —1 

Indo-European           69                 66  — 

Marconi 1}3               IJ  +  A 

New  York  Te^  4* 101                 97  — 

Oriental  Teepho'ne  Ord 2^,               2  — 

do.                 PI lii              lA  +4 

Tel.  Egypt  Deb 98                 884  — 

United  R.  Plate  Tel 61                6  — 

do.                 PI 6i                6  — 

West  India  and  Pan.           )}               1}  +4 

Western  Telegraph IBB               18  — 

do.               4  Deb 964               9»4  — 

FOREION  TBAUS,   &0, 

AngloArg.  Trams,  First  PI 4J                 4J  — 

do.               2nd  PI 4i                  4  — 

do.              4  Deb 91                 81  —1 

do.               4*  Deb 984                 93  —1 

do.               6'Deb 96                   88  _ 

Brazil  Tractions        66                   644  —a 

Bombay  Electric  Pf HI                 IO4  — 

do.              44  Deb 96                 91  — 

Meiico  Trams 70                 40  — 

do.               5  per  cent.  Bonds     . .      84                   60  — 

do.              6  per  cent.  Bonds    . .      76                 60  — 

Adelaide  Sup.  6  per  cent.  PI 64                 64  — 

do.              6  Deb.    ..        ..        ..104               IQI4  +  4 

Makitfacturino  COHFAmSB. 

British  Westinghonse  Prel.          ....        13                 1|  —  ^ 

do.       4  Deb.                 744                70  — 

do.       6  p.  lien              IO24                984  — 

CaUenders        Hi                 11*  — 

do.       5  Pre! 6i                 4S  — 

do.       4*  Deb.              98*               98  — 

Castncr  Kelfoer         »4                  8i  — 

Edison  &  Bwan,  £3  pd.        A            H/^  — 

do,       do.       Inlly  paid         . .        . .        I4                 2  — 

do.       do.       4  Deb.              ....      69                 60  — 

do.       do.       2  Deb.              ....      63*                60  — 

Electric  Construction         4^                IV-  +6d, 

do.       do.       PI A                I  _ 

Gen.  Elec.  PI W\               10  — 

Henleys 16                   184  — 

do.       4*  Prel 6                    6  — 

do.       44  Deb 1004                 97  — 

India-Rubber 9                  84  — 

Telegraph  Con 884                864  — 


Oddly  enough,  however,  the  preference  stocks  of  the  Home 
Railway  companies  are  in  good  demand;  and  the  discount  of 
2  points  on  Metropolitan  0  per  cent,  preference  has  given  place 
to  a  small  premium,  while  tbe  new  London  and  Boutb  Western 
preference,  issued  at  99^  to  pay  for  electrihcation  work,  has 
risen  to  106^.  it  will  be  seen  from  the  subjoined  price  hsts 
how  the  ordmary  stocks  have  given  way  :  — 

Electricity  supply  shares  lean  a  httle  to  the  dullish  side. 
Westminster  prelerence,  for  instance,  have  lost  the  small  frac- 
tion they  pitKed  up  last  week.  Kensingtons  are  os.  down, 
'ihe  report  of  the  St.  James'  Company  is  considered  satisfactory 
enougn  in  the  circumstances.  But  a  certain  amount  of  anxiety 
is  expressed  as  to  the  position  of  all  the  electric  hghting  com- 
panies, in  regard  to  their  holding  of  coal,  and  to  the  prices  at 
^^hich  they  will  have  to  enter  into  new  contracts. 

Ihe  Borough  of  \Mmbletlon  circularised  its  inhabitants  with 
the  intimation  that,  owing  to  the  scarcity  of  coal,  it  might  be 
necessaiy  to  curtail  the  supxily  of  electric  current.  inland 
Revenue  offices  in  the  City  ciisplay  small  handbills  urging 
economy  in  the  use  of  electric  ligbt.  One,  at  least,  of  the  gas 
compames  has  issued  a  very  strongly-worded  appeal  to  its 
stockholders  and  consumers,  begging  tbem  to  use  what  influ- 
ence they  can  to  bring  the  matter  before  Pailiament.  All 
things  considered,  these  are  not  good  days  for  illumination 
industries. 

'Ihe  Bournemouth  and  Poole  Company  is  offering  its  share- 
holders -Z.oiM  6  per  cent,  second  preference  shares  of  £10  each 
at  par,  and,  considering  the  excellence  of  the  security,  there 
can  be  little  doubt  about  the  success  of  the  issue,  which  is  one 
of  the  tirst,  by  the  way,  to  receive  the  I'reasmy  imprimatur  of 
permission  to  appear.  There  is  no  premium  on  the  shares  in 
the  market,  but  as  a  6  per  cent,  investment  of  their  class  they 
v.'ill  rank  high,  'ihe  Melbomne  Electric  Supply  issue  aclueved 
distinct  success,  and  the  shares  are  already  7s.  6d.  premium 
in  the  market,  the  old  stock  keeping  about  1/0.  Manufacturing 
shares  are  quiet.  Electric  Constructions  continued  to  harden, 
and  British   Westinghouse  preference  wavered  a  tritie. 

'Ihe  foreign  tramway  list  shows  Brazil  Tractions  down  a 
further  2  points,  which  leaves  the  price  54J.  Mexican  issues 
are  also  weak.  Illustration  of  the  state  of  the  market  may 
be  seen  in  the  fact  that  for  one  of  the  Mexican  bonds,  which 
w-as  quoted  nominally  at  50,  an  insistent  seller  the  other  day 
obtained  no  more  than  25.  The  condition  of  the  unfortunate 
country  at  present  holds  out  no  hopes  of  improvement.  Ade- 
laide Supply  debenture  stock  has  hardened,  on  the  absorption 
of  a  fair  block  which  was  offered  at  101  free  of  stamp  duty. 
The  Anglo-Argentine  debenture  stocks  have  given  way  a  point 
or  so. 

Telegraph  stocks  and  shares  are  firm,  and  the  advancing 
tendency  recently  shown  is  fully  maintained.  Rises  have 
occurred  this  week  in  Anglo  "  B,"  "China''  shares.  Eastern 
ordinary,  Globe  ordinal^  and  Panamas;  and  the  only  fail 
worth  noticing  is  i'l  in  Great  Northerns.  Marconis  hardened 
a  shade  on  buying,  said  to  be  inspired  by  Irish  sources. 
Americans  are  steady  at  10s.,  Canadians  at  4s.  9d.  Oriental 
Telephone  preference  rose  5  on  a  small  enquiry.  The  difficulty 
ij  to  buy  stock  in  any  good-class  concern;  and  would-be  pur- 
chasers of  £100  of  this,  that,  or  the  other  stock  in  the  tele- 
graph list  have  been  (iisappointed,  several  times  this  week, 
in  not  being  able  to  get  their  stock  even  at  the  higher  of  the 
prices  quoted. 

The  armament  group  shows  slackness,  and  there  has  been 
quiet  pressm'e  to  sell  Vickers  and  Armstrongs,  no  doubt  on 
behalf  of  those  who  bought  the  shares  lower  down  and  are 
content  to  take  profits.  The  rubber  market  received  an  un- 
pleasant surprise  early  this  week  in  the  issue  by  one  of  the 
le^iding  companies  of  new  capital  allotted  to  its  proprietors  by 
way  of  bonus,  though  the  value  of  the  gift  was  quickly  modi- 
fied by  the  market's  putting  down  the  price  of  the  old  shares 
to  within  a  florin  of  the  new.  Rubber  itself  is  steady,  and  the 
best-class  shares  attract  a  fair  amount  of  investment  attention 
in  the  provinces. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Looality. 

Month 
ended 
(4  wks.) 

Receipts  lor    ' 
the             1 
month. 

4 

6 
6 

t 
4 

42 
8 
4 

6 

28 

47 

61 

.  13 

5 

Total  to  date. 

Route 
miles 
open. 

Bath 

Blackpool-Fleetw'd 

Bristol 

Chatham  and  Dist. 

Dublin 

Cork 

Hastings 

Lancashire  United 
Llandudno-Col.  Bay 
Tyneside 

Anglo-Argentine   . . 
Auckland     . . 
Calcutta 

Kalgoorlie,  W.A.  . . 
Madras 
Montevideo 

Dublin-Luoan  Ely. 

Jan. 27 

Feb.   6 

,.      6 

Jan.  2'* 

„    29 

„    28 

„    28 

Feb.   3 

Jan. 29 

,.    27 

Feb.   4 
Jan. 16 
Feb.   6 

Nov. 
Deo.  SI 

Jan. 

Feb.  B 

£ 

2,667 
1,13t 

33,194 
3,7)8 

23,070 
1,714 
2,7H5 
6.836 
673 
1,906 

200,3  T7 

22,164 

17,030 

2,414 

S.725 

32,443 

446 

£ 

-  lis 

+      86 
+3,628 
+    6b7 
f  2,194 

-  61 

-  201 

-  91 
f     114 
+    123 

-26,172 
—3,469 

-  916 

-  '132 
-6,813 

+        6 

£ 

2,657 

1.592 
42,386 

3,743 
23,070 

1,714 

7','90 
1,379 
l,90j 

261,057 
147,096 

.. 
28,919 
44,411 
88,129 

681 

£ 

-  113 

+        61 
+  3,663 
+      6)7 
t-  2,191 

-  61 

-  202 

-  77 
+      I6i 
+      123 

-31,519 
+  11.668 
+   1,998 

+  i,"496 
-13,967 

-  8 

a 

80-6 

14-98 

54-26 

9-89 

19-3 

42 

6-S 

11 

26-43 
][ 

7 

1 
1-08 
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ELECTRICITY    ON    THE    RAND. 


The  followinfr  data,  relating  to  electric  generatine  plant  and  large  winding  enginee  installed  on  the  Rand,  wtre  published  in  the  Svutk 
African  Mining  Journal  !iom  figures  compiled  by  the  S. A.  Institute  of  Electricsl  Engineers  and  presented  to  the  S.A.  Association  for 
the  Advancement  of  Science  :  — 


Name  of  power  supply  oomp%ny,  mining 

Name  of 

No. 

1                                    1 
Makers'       |              ^.,,.„,              i 

Type 
cf  plan^. 

Total 
capacity 
of  gtation, 

KW. 

oompBny,    or     municipaiiiy    owning 
geneiatirg  plant. 

generating 
station. 

of  sets. 

rating  per  set. 

KW, 

name. 

The  Victoria  Falls  and  Transvaal 

Brakpan 

2 

.         3,000 

A.E.G.                Turbine  3  phase 

6,000 

Power  Co.,  Ltd  ,  and 

Simmer  Pan 

6       i          3  000                    A.E.G. 

j 

■1                            IT                     J 

2                11,000                    A.E.G. 

40,0C0 

The  R»nd  Mines    Power    Supply 

Rjtherville 

5       !          9,600       ;              A.E.G. 

48,000 

Co.,  Ltd.                                               Vereeniging                     j 

2 

9,600 

A.EG.             i 

Total 
Randfontein  Estates 

2 

12,000 

A.E.G.        ; 

43,200 

19 

137,200 

Bandfontein  Estates  Gold  Mining 

3 

6,000       i  J  1  Westinghouse 

1 1  2  Parsons                  T 

Go,,  Witwatersrand,  Ltd. 

Power  Station 

urbine  3-phase 

3       '          2,000                    Parsons 

11             tt 

26,000 

2                  1,000                    Parsons            , 

Bast     Band     Proprietary    Mines, 

E.R  P. Vr.  Central 

3       '          1,150       i  Belliss  &  Morcom 

Ltd. 

Puwer  Station 

and  G  E  C.            Reciprocating 

Angelo  Section 

1 

1500 

Parsons.              Turbine  3  pha^e 

1 

3,000 

1  Willans  and 

19,950 

1 

6,000 

J  Dick,  Kerr 

1 

6,600       '            A.EG. 

The    Mnnicipalily  of    Johannes- 

Municipal Power  Sta- 

3               3,<i00          Belliss  &  Moroom  j  Turbine  2phase 

burg 

tion,  Johannes )urg 

1 

l.ono                          „                   1  Recip'g 

. 

2 

250 

Allen 

2 

1000 

Bellies  &  Morcom    I 

Reciprocating 

13  250 

• 

2 

600 

■    . 

Direct-curient 

1                     250 

Alien 

plant 

Kleinfontein  Power  Associatijn       ;  Kleinfontein    Power 

3       -          2,000 

Parsons              Turbine 

6,000 

1       Asaociitii  n, 

1 

1       Central  Power 

Station 

The  Langlaagte  Estate  and  Gold      Langlaagte 

1 

85 

Bruce  Peebles         Reciprocatir  g 

Mining  Co.,  Ltd. 

Eitate  Power 

3 

400 

A.E.G. 

,1 

Station 

1 
2 

500 
150 

Siemens 
A.E.G. 

11 

2.085 

A.  Goera  &  Co.,  Ltd. 

Geduld   Proprietary 

1 

800 

Siemens              Exhaust  steam 

800 

Mines 

1 

turbo 

Princess  Estate 

1 

170 

„                 I  Steam-driven       1 

1 

64 

i 

" 

390 

1                     160 

J 

S.  Neuminn  k  Co.,  Ltd. 

Witwatererind  Deep 

1                  1,000 

Parsons            |  Turbine                 ] 

1 

750 

Brit.  W'house         Reciprocating        \ 

2,500 

1 

500 

Gen.  Electric          C 

artis  turbine      J 

Cons.  Main  Re.  f 

1 

1,000 

Parsons               T 

urbine                 1 

2                     250 

Gen.  Electric          Rope  drive            / 

1,500 

Wolhuter  G  M.  Co. 

2                   400       1    E.C.C.  &  B.G.E.     i  Rope  driven  and 

800 

Knight  Central 

I 

750                   A  E.G.             j  Ripe-driven 

750 

General     Mining     and     Finance 

Aurora  West 

1 

160 

Mather  &  Piatt     !  Direct  coupled     1 

Corporation,  Ltd.                                                                        | 

1 

100 

M 

„ 

360 

1 

100 

E.r.C.                Rope-driven          J 

Van  Ryn 

2 

600 

Brit.  W'honse         Reciprocating       1 
Mather  &  Piatt       Rope-driveT 

1,375 

3 

125 

Kragersdorp  Municipality 

Power  Station 

2 

225 

Siemens              R 

iciproca'ing 

450 

No.  and  h.p. 
of  motors  per 
winder (con- 
tinuous rating). 

Maximum 

Weieht 

of 

rook 

per  wind. 

Complete 

Voltase 

Speed 

Name  of  mine.                Name  of  supplier. 

Type  of  winder. 

depth 

trips 

of 

of 

of  wind. 

per  hour. 
44 

winder  motors. 

winder  motorc. 

Grown  Mines,  Ltd.        Electrical— G  E.G. 

Ward-Leonard 

Two 

3,510  ft. 

8  tons. 

1,000  V.  acres) 

535  B.P.M. 

of  America. 

cylindroconical 

2,000  H  P. 

vertical. 

two  motors  in 

Mechanical— Erase 

drump. 

each  motor. 

series. 

and  Chalmers. 

„            „             j  VIotor  generators—  !  Two  Ward-Leonard 

Two 

2,260  ft. 

8  tons. 

45 

1,000  V.  across 

53'6  B.P.U. 

Siemens.           I    winders,  cyl.  con. 

1,420-H.P. 

vertical. 

two  motors  in 

Winder  motors — 

drums. 

each  motor. 

teries. 

AEG. 

Mechanical — 

Eraser  &  Chalmers. 

ER.P.M.     Hercules               British 

Ward  Leonard 

Two 

4,500  ft. 

8  tons. 

20 

1,000  V.  across 

33'3  B.P.M. 

Shaft                            Westinghouse  Co. 

cyl.  con.  drum-. 

750-H.p. 
each  motor. 

vertical. 

two  motors  in 
seriep. 

Village  Deep,    Ltd.,            „                 „ 

Three-phape  raoton 

One 

3,600  ft. 

5  tons. 

32 

2,000  v.— 

100  B.PM. 

and     City     Deep,  ' 

direut-cjupled. 

IdOO  H.P. 

vertica'. 

three-phase— 

Ltd.                       ! 

(Two  cyl.  drum 
hoists.     Four 

60  cycle*. 

Whiting  hoists.) 

Binljes  Consolidated             Siemens. 

Three  phase  motor 

One 

4,000  ft. 

.".  tonp.         2  i 

2,0(  0  V. 

2.'iO  B  P.U 

Mines,  Ltd. 

j;eared  to  cy!.drumh 

1,470-U.P. 

incline. 

tbree-phas  — 
50  cycle". 

Consolidated    Ling-                    „ 

Ward- Leonard 

One 

1,2.30  ft. 

5  tons           23 

.")00  V.  direjt 

80  B.P.M. 

laagte    G.M.    Co., 

(Two  similar 

1  2y0-H.p.     ferticalanc 

current  acroes 

Ltd. 

equipments.) 

3,000  ft. 
incline. 

winding  motor. 

New  Modderfontein                A.E.G. 

Three-phase  motor. 

One            2.000  ft. 

3  tons. 

45 

2,000  v.— 

— 

G.M.  Co.,  Ltd. 

direct  coupled  to 

1,200-HP. 

three-phase— 

1 

cyl.  drums. 

' 

60  cyolea. 
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RUSSIA'S    IMPORTATION    OF    ELECTRICAL 
GOODS. 


The  past  few  years  have  been  cbaracterited  by  a  great  rise  in  the 
importation  of  merchandise  into  Rjssia.  The  averasre  for  the 
five  years  1!I09  13  was  1,001,000  000  roubles,  sjriiast  646  COO  000 
roubles  in  the  immediately  precediug  five  years.  The  largest 
importation  has  been  in  fini-hed  g'ools  ;  these  rose  by  92  per 
cent  in  the  last  five  years  named  over  the  corresp  jndinp  importa- 
tions of  the  preceding  fiva  years,  wher^jas  the  rise  ia  the 
impottition  of  raw  materiils  in  the  same  space  of  tinie  was  only 
45  per  cent  Bat  no  class  of  goods  has  shown  such  a  great 
advance  ia  the  importation  movement  into  Rissi*  as  ths  pro- 
duots  of  the  electrical  industry.  The  average  annual  importation 
daring  the  last  fiv ;  yfar^  compared  wi'h  the  preceding  fi^e  years, 
has  grown  by  a'oont  three  times,  or  to  15  200  000  roubles  value 
from  5,500  0 JO  roubles.  Tie  following  table  (from  the  A'/<'rf/-iY- 
c/iCA'io)  shows  the  importation  into  R  issiiof  electrical  goods  along 
with  the  importation  of  all  other  kind^  of  metal  goods  : — 

TABLE  I.— Tes  Years'  Importation  into  Russia. 


Electrical  goods. 

All  other  goods  made  of  meta 

Roubles. 

Roubles. 

1904   ... 

4,472,000 

96  167,000 

1905  ... 

4,562  000 

10t).276,000 

1906  ... 

5,567,000 

106969.ii00 

1907  ... 

5,7"<9,000 

117,908,000 

1908  ... 

7  073.000 

129,616.000 

1909  ... 

8,316,000 

161,581,000 

1910  ... 

10,888000 

186  006,000 

1911   ... 

14,342,000 

226  879,000 

1912  ... 

17,014,000 

229,201.000 

1913  ... 

25,240,000 

.    259,718  000 

Thus,  the  table  shows  that  the  importation  of  both  categories  of 
goods  has  risen  from  year  to  year,  but  whereas  the  importation 
of  electrical  goods  for  the  tea  ye*rs  fiuured  in  the  table  rose 
from  4  500,000  roubles  value  to  25,200,000  value,  or,  five  and  a 
half  tim-'s,  the  importation  of  general  metal  goods  rose  only  two 
and  a  half  times. 


Table  II  gives  the  importation  of  electrical  products  from 
the  time  of  thi  iutroduotim  of  the  1906  tariff  according  to 
classification.  With  the  generally  very  significaat  increase  in 
the  ooasump  ion  of  electrical  products,  the  importation  from 
abroad  of  some  goods  in  this  group  is  relatively  small,  as  the 
d  imand  is  covered  by  the  home  production.  The  importation  of 
insulated  c  ipper  wire  for  the  pa?t  few  years  has  not  exceeded 
10,000  poods  ;  thodemmdfor  electrical  cables  is  almost  entirely 
supplied  from  the  home  produotion.  In  the  year  1U13  only  8,000 
poods  were  imported,  whilst  10  to  15  years  ago  the  aunual  importa- 
tion was  abmt  150,000  poods.  Similarly,  the  home  manufacture 
provides  acoumulators  and  telephone  and  telegraph  apparatus.  Of 
the  accumulators  received  of  recent  years,  less  than  2,000  poods 
have  been  imported,  and  of  telephone  and  telegraph  apparatus  only 
7,000  to  8.000  poods.  German  statistics  show  respecting  this  item 
that  it  is  telephone  appiratus  rather  than  telegraph  apparatus  that 
is  imported. 

The  importation  of  electrio  cars  ompared  with  the  home 
prpdution  is  insignifi  iant ;  the  number  importei  in  1913  was 
only  106.  The  total  valoe  of  all  the  goods  e  lumerated,  namel.v, 
insulated  wire,  cable',  aocumalators,  telephone  and  telegraph 
appa'atus,  and  electrio  railway  Cirs,  in  1913,  does  not  exceed 
1,500,000  rnuMes  out  of  a  total  importation  of  eleotrioal  goods 
valued  at  25,200,000  roubles. 

Toe  importation  of  incandescent  electric  lamps  amounted  in 
19  L3  to  30,000  poods  against  .o,600  poods  in  1906,  and  the  corres- 
ponding values  were  4,600,00('  roubles  and  400,000  roubles  j-espec- 
tively.  It  is  mostly  metal-filament  lamps  that  are  imported, 
namely,  23  000  poods  against  4,000  poods  with  carbon  filaments. 
Until  the  introduction  of  the  liw  of  May  28 ;h,  1912,  o.s.,  all  lamps 
in  cases  paid  a  duty  of  30  roubles  per  pood  ;  bat  the  law  referred 
to  made  the  duty  65  roubles  per  pood  for  metal-filament  lamps. 

Germany  had  an  exceptional  position  in  the  supply  of  electric 
material  to  Russia.  As  can  be  seen  from  the  following  table,  her 
part  amounted  to  80  per  cent,  to  90  per  cent,  of  the  importation, 
and  the  relative  position  of  Germany  improved  year  by  year, 
whilst  the  importation  from  other  countries  improved  at  a  very 
slow  rate  or  did  not  improve  at  all.  It  was  only  in  the  importa- 
tion of  telephonic  apparatus  that  Germany  suffered  very  serious 
competition  from  Sweden. 


TABLE    II.— Classified 

Li.sr. 

Stranded  copper  wire  covered  with  fibrous 
miteriil,  gutta-percha,  rubber,  &c.  :  — 

1906, 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913, 

(«)  2  millimetres  and  upwards 

f  poods 
\  roublea 

7,000 
232,000 

3,000 
122,000 

5.000 
167,000 

4,000 
144,000 

7,000 
251,000 

1 

1        7,900 

5,800 

8,000 

(6)  D.tto,  covered    with    silk 

ooods 
"  roubles 

1   371,000 

or     mix'ure   of     other 

— 

— 

— 

700 

600 

245,000 

J55,000 

fibrous  ma'eriil 

12.000 

11,000 

16  000 

27,000 

27,000 

J 

(<•)  Finer  than  2  mm 

' poods 
roubles 

2,000 
56,000 

20,000 

1.000 
24,000 

600 
25.000 

600 

30,000 

1 

1        1,400 

1,600 

2,400 

(rf)  Ditto,  covered  with  silk  or 
mixture  of  other  fibrous 
material 

poods 
'  roubles 

15,000 

21,000 

15,000 

400 
26,000 

300 
27,000 

1     78,000 

1 

98,000 

136,000 

Electrical  cables — all  kinds 

/  poods 
1  roubles 

192,000 

16,000 

34  COO 

8,000 

14,000 

13,000 

9.500 

8  000 

1,355,000 

281,000 

457,000 

158,000 

212,000 

14S.00O 

102.000 

155000 

E.ectrlc  locomotives 

J  poods 
\  roubles 

— 

— 

2,000 

300 

300 

1.300 

7.100 

3,500 

— 

— 

23,000 

6  000 

4,000 

16,000 

83  000 

38.000 

Dynamo-electric   machines    and 

t  poods 
J  roubles 

83,000 

91,000 

131,000 

143  000 

146000 

215  000 

251,000 

383.000 

eleotric  motors— all  kinds 

1,626,000 

2,143,000 

3,155,000 

3,584000 

4,157,000 

5,373,000 

5,947,000 

9,593,000 

Electrical  transform^is  ... 

/  poods 
".  roubles 

4.000 

12,000 

11,000 

12000 

16,000 

19,000 

25  000 

32.000 

80,000 

251,000 

259,000 

237.000 

334,000 

465,000 

478,000 

704,000 

Pirts  of  electric  michines  and  trans- 

formers :  — 

00  Bobbins     

r  poods 
1  roubles 

1,000 

1,000 

1,000 

600 

1,800 

1.500 

1,400 

16,000 

2S,000 

59,000 

48,000 

29,000 

73,030 

66,000 

65,000 

(ft)  Armatures  &  commutators 

/  poods 
1  roubles 

2,000 

6,000 

5,000 

4,500 

.3,000 

4,500 

6,600 

6,600 

64,000 

143,000 

169,C00 

137.000 

103,000 

146,000 

183,000 

168,000 

(<■")  Car jasses with  copp^rcovdr 

"1  ooods 
/  roubles 

— 

2.000 

l.OOO 

300 

1,000 

3,200 

4.700 

16,000 

over  bearing  parts 

5.000 

38,000 

22.000 

7  000 

26000 

78,0CO 

116,000 

488,000 

id)  Telegraph  and    telephone 

"1  ooods 
J  roubles 

5,500 

6,200 

5,300 

5,800 

7  000 

7,600 

7,900 

8.400 

app  tratDS 

190,000 

209,000 

165,000 

l95,roo 

248  000 

282  000 

240,000 

363  000 

(c)  E  eotric  accomnlators 

/  poods 
|_  roubles 

1,000 

1,100 

700 

4  400 

2.900 

1.000 

1800 

1900 

1 1,000 

21,000 

12,000 

80,000 

75,000 

28,000 

50.000 

58.000 

E  ectrical  switches,  key<,  fuses. 

limp    sockets    and    rheostats 

1 

assembled       or       not,       elec- 

; poods 

21.000 

31,000 

37,000 

46,000 

65.000 

1 05.000 

140,000 

230.000 

tric      hell",     eUctrio      signal 

roubles 

727,000 

879,000 

990,000 

1,46J,000 

1,983,000 

3,036.000 

3.849.000 

6,602,000 

parcS 
E  ectrical  measuring  apoaratas. 

- 

anmeter-,     wattmeters      and 

ooods 

4,700 

7,000 

8,400 

11.000 

15  000 

21,001 

27.000 

33  000 

voltmeters 

roubles 

215,000 

S35,00«) 

354,000 

493,000 

702  000 

910.000 

1,183,000 

1,452,000 

Elec'.rio   inoindescent  lamps  in 

■  poo  3s 
J  roubles 

5,600 

7  800 

10  000 

13  000 

18,000 

23  000 

30  000 

•  27.000 

cases 

396,000 

748,000 

1,029,000 

1.515,000 

2,251,000 

2,613,000 

3,798,000 

4,619,000 

Electric      incmdesaent      lamps 

1  poods 
J  roubles 

100 

— 







— 





without  cafes 

11,000 

2,000 

1,000 

2,000 

1,000 

2,000 

10.000 

2,000 

Electrical  railway  cars,  large  ... 

units 
\  roubles 

oubles     ... 

81 

63 

40 

63 

89 

i.->o 

184 

106 

6.".6,000 

507,000 

156,000 

170.000 

448,000 

693  000 

566  000 

410,000 

Total  value  in  I.OOOs  of  r 

5.567 

5,759 

'7,07i 

8,316 

10,888 

14,342 

17,014 

25,210 

*  Puis  includes  lamps  wi 

th  carboa  fi 

laments,  4,0 

00  poods,  ar 

d  with  m  t 

al  filaments 

,  23  COO  poo 

ds. 

Recently  piblished  data  show  that  the  mov 

ement  has 

continued 

Great 

attention,  so 

ys  the  artic 

le,  must  be 

paid  to  the 

exceptional 

even  into  the  year   1914.       Thus, 

from  J  .nua 

ry  to  J  ily  t 

le  figures 

imoortat 

on  of  som"^ 

g  )ods  when 

the  new  tr 

eaties  come 

to  be  made 

were    14,852  000   rou'il-s,    a?aiQs 

12,142  000 

roubles  in 

the  first 

after  the 

waT.       Ii 

oind  scent 

lamps,  for 

example,  m 

ay  be  made 

seven   monlh^   of    1913,   and  9,460,000  roub! 

es  in  the  fi 

ret  seven 

ea-ier  to 

hi  produc-c 

in  Russia  I 

y  the  impos 

ition  of  hi{ 

'her  tariff?. 

months  of  1912. 

Germany 

'a  electrical 

business  pr 

oGts  princif 

ally  by  the 

free  impor- 
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tation  of  copper.  Ii  R  issia  the  duty  on  copper  in  1905  was 
3  ronbles  75  copecks  to  5  roubles  per  pood  ;  and  the  price  is  one 
and  a  half  times  dearer  than  in  Germany  or  Enerland,  notwith- 
standing the  increase  in  the  smelling  of  copper  in  Eussia  itRelf. 

TABLE  III  — Importation  pke  Countet  in  1,000's  or   Poods. 
Figures  per  country  for  1913  not  yet  published. 

1908.     1909.     1910.     1911.    19  ;2. 

Dyiamo  mac/ii/f'/:  and  elect ro-motors. — 
From  G 


G'rmany 

112-4 

1259 

1380 

192  2 

226-6 

Great  Britain 

12  1 

16-3 

49 

184 

16-5 

Austria- Hungary ... 

3« 

14 

18 

28 

77 

France        

07 

1-8 

13 

25 

1-3 

Belgium      

24 

01 

0  5 

34 

01 

ST.>den       

01 

0-5 

17 

2-8 

1-7 

United    States     of 

A  nerica 

01 

0-7 

SO 

06 

47 

Finland      

04 

03 

09 

1-8 

29 

O.her  countries    ... 

1-2 

1-4 

1-4 

20 

0-8 

1330       148  4       153  5       226-5      202-3 


Meetrieal  transtforiuers.  — 
From  Germany    

,,      Great  Britain 

„      Austria-Hungary ... 

,,      France 

„      Holland      

„      0 -her  countries     ... 


87 
08 
1  0 
01 

01 


9  3 
11 
03 
06 

0-2 


10-7 


Electricd  swttekes,  Jieyg,  fuses, 
<fe.,  bells,  rheustiits,  tj-c. — 

From  Germany 39  8 

„      G  eat  Britain       ...         20 
„      Austria-Hangary  r5 

,,       France       ...         ...         04 

„       Sweden     0  1 

,,       Belgium    ...         ...         1  6 

-     „       United     States    of 

America  ...         0  1 

„       Oiher  countries  ...         07 


IT; 


40  5 
32 
1-4 
06 
02 


1  1 

09 


U  fi 
07 
02 
06 

02 

16-3 


60-7 
10 
26 
1-2 
0  J 
05 

01 
06 


15  3 
2-9 
0-2 

0  3 
03 


19  0 


95  0 
52 
31 
09 
08 
17 

1  3 
12 


Ele.etrieal  incandescent 

lamps  in  cases. — 
From  Germany 

„       G  eat  Britain    ... 

,,       A  U'ltria- Hungary 

„       Holland 

„       Frame    

,,       Sweden 

,,       0. her  countries... 


Telegraph  ami  telcjiho/ie 

apparatus. — 
From  Germiny 

„       Sweden     

,,       Great  Britain 

„       Austria-Hungary 

,,       Denmark  ... 

„       Belgium     ... 

,,       Fiuland 

.,       0. her  countries  .. 


Electric  railicay  cars. — 

From  G'irmanv 

,,       G  eai-.  B  itUn 

„       Aiitria  H  ingary... 

,,       Belgium     


8-4 


86 
01 
1-5 
02 
02 
0  1 
03 


11  1 


10-6 
02 
1  6 
03 
0  1 
03 
02 


15  8 


15  8 
0-4 
2-1 
02 
0  1 
02 
0  I 


21-3 


194 
0-8 
3-1 
0  5 
0  1 
0  I 
02 


iro 


1-2 

■2  8 
02 
08 
0-3 

o-i 

0  1 


5-5 


25 
15 


13-2 


2  6 
2  4 

02 
0"> 
04 

0  I 
(|-2 
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29 
2  9 
0  1 
06 
0-1 

0-5 
0  2 


67  73. 

Unit.-. 
63  72 

—  10 


24-2 


3  6 
29 
02 
0-5 
03 

II  3 


7  8 


78 


17 
65 


40 


03 


89 


160 


233 
1-8 
03 


0-8 
26  2 


130  4 
40 
54 
1  0 
10 
16 

06 
1-4 


46  2  47  9  675  109-2  145-4 

Electrical  measuring  apparatus. — 

From  Germany 8-1  104  15  1  20  4  262 

„      Great  Britain       ...         0  1  0  1  0-4  06  0  3 

„       A'lStria-Hungary            0  1  0  4  0  1  0  1  0  4 

„      France       0  1  0  2  02  0  2  0  3 


272 


19  1 
01 
1-9 
0  1 
0  1 
01 
01 


21  5 


4  2 
•>  7 
0-1 
0-4 

04 

02 
01 

81 


131 

4 

9 

60 
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The  first  position  in  thn  list  of  imports  is  occupied  by  dynamo- 
electric  machines  »nd  electrom  jtors,  the  impnrt-ation  which  has 
incrflasid  steadily  f  ir  year<) — namely,  from  83  000  poodn,  value 
1,500,000  roubles,  in  190'.,  to  383,000  poid^,  value  9,600,000  roublep, 
in  1913  The  impir  ation  of  transformers  durine  1913  was 
32,000  pioda'  weight,  of  value  701  000  roubles.  Dynamos  and 
transformers  b»ar  a  C  istoni  i  duty  of  8  roub'es  50  copecks 
per  pood,  or  from  30  to  36  per  cent,  on  the  value  ;  but 
parts  of  dynamoa,  machines  and  transformers  are  imported 
to  a  very  slight  extent.  The  se:;oDd  pisition  in  the  list 
is  octinpied  by  sundry  items  grouped  under  one  tariff  and 
statistical  denomination — electrical  switches,  keys,  fuses,  incan- 
descent lamp  sockets,  rheostats  and  commutators  of  all  kinds,  com- 
plete and  in  parts,  electric  and  pneumatic  bells,  and  accessories  for 
electrical  signalling,  the  importation  of   which  in  the  year  1913 


amounted  to  230,000  poods,  value  6,600  000  roubles,  against  24,000 
poods,  value  700,000  roubles  only,  in  1906.  All  theee  goods  bear 
a  duty  of  9  roubles  per  pood  or  2S  to  33  per  cent,  of  their  gross 
value. 

The  importation  of  electrical  measuriag  instruments,  ampere- 
meters, wattmeters,  voltmeters,  &c.,  during  the  year  1913  made 
a  total  of  1,600,000  roubles'  value,  against  only  200,000  roubles' 
value  seven  years  before.  The  duty  on  these  is  12  roubles  per  pood 
or  26  to  28  par  cent,  of  the  imported  value. 


TRADE    STATISTICS    OF    CANADA. 


The  following  _  figures,  showing  the  imports  into  and  exports 
from  C'anada  of  electrical  and  similar  materials  dmring  the  yeax 
ended  March  31st,  1914,  are  taken  from  the  recently  issued 
trade  statistics.  Figures  for  the  year  1912-13  are  given  for 
purjOTses  of  comparison,  and  notes  of  any  increases  or  decreases 
have  been  added.  • 

Imports. 


1912-13 

Dollars. 

:303,OOO 


Railway  passenger  cars.— 
From  United  States 
Tram  or  horse  cars. — 

Prom  United  States          ...  2,000 
Copper  wire,   plain,   tinned  or  plated. — 

From  United   Knigdom    ...  1,000 

,,      United  States          ...  10.5,000 


ViVi-U 

Dollars. 

2,067,000 


+ 


37,OlX) 


1,000 
11.5,000 


Total         100,000      ]lC,a)0 

Electric  light  carbons  and  carbon  pointt. — 

Prom  United  Kingdom     ...  4,000  5,0(W 

,,      Germany        24,000  40,0(X) 

„      United  States          ...  41.0IX)  39,(K»0 

,,      Other  countries       ...  2.000  5,000 


Tota 


71,000        89,000 


Inc.  or  Dec. 
Dollars. 
1,764,000 

3-5,000 


10,000 
10,000 


1,000 

16,000 

2,000 

3,000 

18,000 


Electric  apparatus  not  mentioned — insulators,  batt 
telegraph  &    telephone   instruments. — 

From 


United  Kingdom    . 

.        987,000 

809,000 

— 

178,000 

.Austria 

2,000 

2,(«X) 

— 

France 

13,000 

•29.(K)0 

+ 

16,000 

Germany 

77,000 

141,000 

-f 

G-1,000 

Sweden 

50,0<M 

80,000 

-1- 

30,000 

United    States 

.     5,849,000 

5,515,000 

— 

334,00( 

Switzerland 

2,000 

3,000 

+ 

1,000 

Other  countries 

16,000 

18,000» 

+ 

2,000 

Total        0,996,000  6,597,000 

*  Italy  .$5,000. 

Incandescent  lamp  bulbs,  etc. — 

From  Austria           25,(ViO  14. (XX) 

„      Unit.ed     States        ...       lll.lXHI  UO.fKX) 

,,      Other  countries       ...          10,000  8,000 


From 


-      399,000 


11,000 
1,000 
2,000 


Total 

146,000 

132,000 

— 

14,000 

ic  motors  and  genera 

tors. — 

United  Kingdom    . 

193,000 

136.(XK) 

— 

57,000 

Franco 

4.(:kX) 

4, IKK.) 

— 

Sweden 

68,000 

103.0(X) 

+ 

3o.m 

United   States 

.     1,313,000 

],. 512,000 

+ 

2-29,000 

Other  countries 

6,<KX) 

22,000 1 

+ 

16,000 

Tivtal 


1,584,000    1,807,000      -I-      2-23,000 


hauip 
From 


clitnini  j/.s 

United  Kingdom 
.\ustria 
Cieriiianv 
United  "States 
Other  countries 


t  Germany  $14,000. 
glass  shades  and  globes. — 


8,000 

IS.tXX) 

.35. (XX) 

361, (XX) 

3,000 


6,000 

23:(XX) 

50,0(X) 

304,000 

3,000 


2.000 

5.000 

15,000 

57,000 


4-2.5,000      386,000     —       39,000 


107,000 

3,301.000 

6,000 


lll.OiK) 
2,457,0(X1 

2,00<i 


3,414,000   2,.570,0lX)      —     644,000 


Tot.il 

Gasoline  engines. — 

From  I'nitod  Kingdom 
,,      United   States 
,,      Other  countries 

Total 

Manufactures     of     india-rubber  and     gutta-percha 
tires,  clothing    and  simHar  goods. — 

From  United  Kingdom     ...  218,000 

,,      Austria           12.000 

,,      France            a,0(K) 

,,      Germany        60.(XX) 

„      United   States         ...  7.53,000 

Other  countries      ...  — 


-H 


4,000 

<  14, 000 

4,000 


except 


231,000 

15.000 

9,lXtO 

61,000 

776,0(X) 

5,000 


Total 


1,051,000    1,097,000 


13,000 
3,000 
1,000 
1.000 

23.000 
5,000 

46,000 
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Rubber  belting. — 

Prom  United  Kingdom    .. 
,,      United  States 

Total        

Steam  engines. — 

From  United  Ivingdom     .. 

,,      United  States 

„      Italy     

Total        

Steam  boilers. — 
From  United  Kingdom     .. 
,,      United  States 

Total        397,000 

Concrete  mixing,   cement  making,  and 
coal  handling   machities. — 

From  United  Kingdom     ...  * 

,,      United  States         ...  • 

,,      Other  countries       ...  — 


1912-13. 
Dollars. 

i;U3-U. 
Dollars. 

Ino 

.  or  D3C. 
DjIIbts. 

15,000 
109,000 

4,000 
84,000 

— 

11,000 
25,000 

124,000 

88,000 

— 

36,000 

117,000 
459,000 

50,aX) 
386,000 
]9,.T00. 

455,000 

+ 

67,000 
73,000 
19,000 

576,000 

121,000 

74,0(X) 
323,000 

112.000 
273,000 

+ 

38,000 
50,000 

385,000     —       12,000 


3iJ,000 

459,000 

4,000 


Total 


•  496,000 

*  Not  separately  mentioned. 

All  machinery  tiot  mentioned,  except  sewing 
textile  machinery,  printing  machinery,  etc- 

From  United  Kingdom     ...     2,015,000   1,702,000 

„      Prance  7,000        79,000 

„      Germany        209,000      163.000 

„  United  States  ...  17,48.5,00012,811,000 
„      Other  countries       ...         73,000        67,000 


machines, 


+ 


313,000 

72,000 

46,000 

4,674,000 

6,000 


Total        19,789,000  14,822,000     —  4,967,000 

Iron  and  steel  wire,  single  or  several,  covered  tvith  cotton, 
linen,  silk,  rubber,  or  other  material,  including  cables 
so  covered. — 

From  United  Kingdom     ...        4:34.000      304,000      —      130,000 
,,      United  States  ...        774,000      503,000      —      211,000 

„      Other  countries       ...  12,000        11.000      —         1,000 


Total        1,220,000      878,000     —     342,000 

Iron  and  steel  wire  not  mentioned   (except  fencing   wire). — 
From  United  Kingdom    ...         16,000        17,000      +  1,000 


Germany 
United  States 
Other  countries 


6,000 
301,000 
1,000 


23.000      + 
244,000      — 


17,000 

57,000 

1,000 


Total 

...       324,000 

294,000 

— 

30,000 

Lighting  fixtures  of  metal  (including    i 

lectric) . — 

Prom  United  Kingdom 
,,      Austria 
„      United  States 
„      Other  countries 

51,000 

4,000 

709.000 

17,00*3 

31,000 

8.000 

637,000 

29,000 

+ 
+ 

20,000 

4,000 

72,000 

12,000 

Total 

...        781,000 

705,000 

76,000 

Asbestos  vianufactures.- 

- 

From  United  Kingdom 
,,      United  States 
,,      Other  countries 

44,000 

...        443,000 

10,000 

50,000 

415,000 

9,0(H1 

+ 

6,000 

28,000 

1,000 

Total 

497,000 

474,000 

23,000 

Plumbago,  ground  and 

manufactured.- 

- 

From  United  Kingdom 
„      United  States 

8,000 
50,000 

11,000 
47,000 

+ 
+ 

60O0 
3,000 

Total 

58,000 

61,000 

3,000 

Mica. — 

Exports. 

To  United  Kingdom 
,,  United  States    ... 
,,  Other  countries 

37,000 

...       282,000 

2,000 

36,000 

156,000 

17,000 

209,000 

+ 

1,000 

126,000 

15,000 

Total 

...       321,000 

112,000 

Electrical  apparatus. — 
To  United  Kingdom 

„  Newfoundland    ... 

,,  United  States    ... 

„  Other  countries 

12,000 

9,000 

...       183,000 

7,000 

25,000 
9,000 

67,000 
6,000 

+ 

13,000 

121.000 
1,000 

Total 

...       216,000 

107,000 

— 

109,000 

Machinery  (other  than 

sewing  machines  and  type 

writers). — 

To  United  Kingdom 
,,  Newfoundland    ... 
,,  New  Zealand     ... 
,,  Argentina 

,,  France      

,,  United  States     ... 
„  Other  countries 

66,000 

112,000 

5,000 

25,000 

20.000 

...       806,000 

68,000 

84,000 

56,000 
9,000 
9.000 

23,000 
729,000 

76.000 

+ 

4- 
+ 
+ 

18,000 
56,000 

4,000 
16,000 

3,000 
77.000 

8,000 

Total 


1,102,000      986,000     —      116,000 


CABLES. 

The  paper  on  "  Gables,"  read  before  the  Scottish  Local  Sec- 
Tio.N  of  the  Institution  ok  Electrical  Engineers  by  Mr.  C.  J. 
Beaver,  was  discussed  at  a  meeting  in  Edinburgh  on  Jan. 
12th.  (For  abstract  of  the  paper,  see  Elbc.  Rev.,  Nov.  20th  and 
27th  and  Dec.  4th,  1914). 

Mr.  D.  \.  Starr  (Glasgow)  thought  it  very  doubtful  whether 
in  Britain  a  50  or  100-kilovolt  transmission  scheme  could  be 
justified.  The  plant  capacity  required  for  charging  the  cables- 
alone  would  present  ditticulties  which  considerations  of  sound 
finance  could  scarcely  surmount.  Having  regard  to  our  exten- 
sive coalfields  and  our  readily  accessible  seaboard,  it  would 
seem  to  be  a  sounder  proposition  to  select  a  power  station 
site  with  abundant  condensing  water  and  the  use  of  seaborne 
coal,  and  to  generate  at  a  pressure  not  exceeding  20,000  volts 
rather  than  to  select  a  site  at  a  remote  coalfield  and  transmit 
at  50,000  or  100,000  volts.  It  was  a  common  experience  with 
three-core  paper-insulated  cables  which  had  been  so  built  as 
not  to  exclude  all  interstices  in  which  air  might  find  a  lodg- 
ment, that  serious  troubles  arose  at  the  end  boxes  due  to  the 
iuiprisonetl  air  expanding  under  rising  temperature.  This  air 
found  its  easiest  escai>e  through  the  compound  in  the  end 
boxes,  leaving  a  pin  hole  in  its  path  through  which  damp  air 
might  be  drawn  when  the  temperature  of  the  cable  returned 
to  normal.  Very  often  the  end-box  design  was  blamed  for 
what  was  really  an  inherent  defect  in  the  design  or  the  manu- 
facture of  the  cable.  The  general  impression  amongst  engi- 
neers in  this  country  was  that  pure  manilla  paper  only  should 
be  used  for  cable  manufacture;  Dr.  Borel  had  expressed  the 
opinion  that  a  pure  manilla  paper  was  much  inferior  to  a 
manilla  with  a  small  pi'oportion  of  wood  pulp,  stating  that 
pure  manilla  was  not  sufficiently  porous  to  absorb  the  neces- 
sary quantity  of  the  insulating  oil  or  compound,  and  that 
from  his  experience  extending  over  many  years  he  did  not 
approve  of  pure  manilla.  Regarding  the  case  of  alleged 
mechanical  damage  at  Manchester,  it  would  appear  that  the 
trouble  experienced  was  more  likely  to  be  caused  by  the 
accession  of  moisture  through  the  joints  in  the  troughing 
assisted,  probiibly.  by  the  presence  of  cable  supports.  It 
seemed  highly  improbable  that  the  cable  and  troughing  would 
be  displaced,  as  obviously  the  ground  under  the  troughing 
must  have  yielded  by  a  corresponding  amount.  The  corrosion 
of  lead  sheathing  at  troughing  joints  was  no  new  phenomenon, 
and  cnuld  easily  be  got  over  by  a  modification  of  the  design 
of  support  used  for  keeping  the  cable  central  with  the  trough- 
ing. The  real  danger  of  wooden  bridge  pieces  lay  in  the  fact 
that  it  was  almost  imp(!ssible  to  eliminate  the  free  acids  in  the 
wood.  In  the  Ruthven-Murray  bridge-piece  steel  was  used, 
and  the  supi>ort  was  so  shaped  as  to  sling  the  cable  from  the 
sides  of  the  trough.  Owing  to  the  temporary  failure  of  an 
imixirtant  feeder  the  remaining  feeders  might  be  reqaired  to 
transmit  considerably  more  than  their  normal  current  for 
several  hours;  whilst  paper-insulated  cables  could  withstand 
such  abnormal  conditions  without  detriment,  bitumen  cables 
were  sometimes  irreparably  damaged  due  to  the  conductors 
becoming  decentralised  through  overheating.  For  this  reason 
their  use  could  not  be  recommended  except  in  cases  where 
they  had  to  perform  some  w'ell-defined  service,  and  where  dis- 
criminating cut-outs  could  be  depended  upon  to  protect  them 
from  themselves. 

Mr.  J.  M.  Monro  (Glasgow)  said  that  the  lead  sheathing  of 
cables  was  returning  to  its  own  again  now  that  safeguards 
were  provided  against  leakage  of  current  on  to  and  from  the 
sheath.  But  the  inelasticity  of  lead  and  its  consequent  ten- 
dency to  harden  and  creep  and  crack  under  mechanical  stresses 
due  k)  vibration,  temperature  variation  or  rough  handling 
somewhat  limited  its  use.  Equipotential  points  also  altered, 
not  only  with  the  growth  of  a  network,  but  hourly  with  the 
diversity  of  load.  It  was  disconcerting  to  hear  of  the  hydro- 
lysis of  vulcanised  bitumen,  but  he  still  imagined  that  mois- 
ture, even  if  slightly  alkaline,  but  without  current  leakage, 
would  not  deeply  injure  vulcanised  bitumen  within  any  period 
of  time  likely  to  trouble  the  engineer  who  laid  the  cable. 
In  all  kinds  of  cable  he  set  store  by  the  filling  of  interstices 
between  the  wires  of  the  core.  There  was  need  also  for 
non-hygroscopic  coverings  to  take  the  place  of  tape  and 
braiding.  Perhaps  bitumen  should  be  more  largely  used  as  a 
loading  for  rubber  mixtures  for  cables,  while  what  was  known 
as  cab-tire  sheathing  seemed  likely  to  prove  itself  a  distinct 
addition  to  the  resources  of  those  responsible  for  cables  other 
than  the  underground  type. 

Mr.  R.  B.  Mitchell  pointed  out  that  the  author,  in  referring 
to  cables  suitable  for  pressures  of  20  kilovolts.  stated  that 
makers  had  found  no  difficulty  in  keeping  the  dimensions  of 
their  cables  within  the  limits  of  ordinary  installation  practice. 
It  seemed  to  him  that  if  the  present  British  standards  were 
adhered  to,  i.e.,  if  cables  for  20  to  30  kilovolts  had  dielectric 
thickness  in  proportion  to  existing  standards  for  6  and  11  kilo- 
volts,  the  result  would  be  cables  of  unwieldy  proportions.  He 
found  that  a  .2  sq.  in.  3-core  cable  lead-covered  and  armoure<l 
for  30,000  volts  could  not  be  drawn  into  a  4  in,  duct :  without 
the  armour  it  could  be.  The  limiting  size  .seemed  to  him 
to  be  that  which  could.be  got  into  a  4  in.  duct.  It  bad  been 
.suggested  to  him  that  11.000-volt  cable  made  to  British  stan- 
dards would  work  quite  safely  at  20.0(X)  volts.  Time  would 
show  if  that  opinion  was  correct.  The  author  stated  that 
there  was  a  much  better  chance  of  making  a  lead-sleeve  joint 
w-tertight    than   a   cast-iron   box;   but    the   wiped  joints   on 
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lead  sleeves  could  not  always  be  relied  upon,  even  if  the 
highest  class  of  labour  was  employed.  In  Glasgow  this  diffi- 
culty had  been  got  over;  a  cast-iron  sleeve  was  used,  the  ends 
being  joined  solid  on  to  the  lead  and  armour  of  the  cable  by 
means  of  cast  lead,  i.e.,  lead  in  a  molten  state  was  run  into  a 
mould  placed  round  the  cable  and  sleeve.  An  absolutely 
watertight  joint  was  obtained  which  woidd  stand  a  water 
pressure  over  100  lb. ;  no  special  labour  was  required,  and 
there  was  no  uncertainty  as  to  the  result  as  was  the  case 
with  wiped  joints.  These  joints  were  used  not  only  for  high- 
tension  work,  but  also  for  services  upon  low-tension  lead- 
covered  and  armoured  cables  laid  direct  in  the  ground.  The 
results  obtained  in  Glasgow  with  bitumen  cables  had  been 
■excellent  in  cases  where  the  solid  system  had  been  used,  but 
where  the  cables  were  drawn  into  ducts  the  results  had  been 
unsatisfactory,  more  particularly  with  small  cables.  The  arc 
lamp  circuits  over  the  whole  city  were  composed  of  bitumen 
cables  drawn  into  iron  pipes.  The  bitumen  was  found  to 
crack  in  some  cases  and  to  soften  in  others. 

In  the  course  of  his  reply,  Mr.  Be.4Ver  assured  Mr.  Starr 
that  very  high-pressure  cables  were  in  contemplation;  they 
were  referred  to  in  Messrs.  Merz  and  Maclellan's  report  on 
the  London  systems,  and  he  would  not  be  surprised  if  the 
Newcastle  district  pressures,  which  had  been  pioneers  up  till 
now  at  20,000  volts,  would  eventually  be  increased  t(j  50,000 
volts.  The  difficulty  of  providing  charging  currents  was  un- 
doubtedly against  them  ever  being  used  in  very  long  lengths, 
but  there  would  be  quite  a  field  for  them  apart  from  long 
lengths.  Where  the  conditions  were  such  as  to  permit  of 
50,000  to  IIX),000  volts  pressure  they  would  find  that  the  condi- 
tions also  allowed  of  overhead  transmi.ssion.  He  did  not  agree 
that  a  paper  containing  a  proportion  of  wood  pulp  would  be 
better  than  a  pure  manOla  paper.  The  improvement  M-hich 
had  been  made  in  the  materials  of  vulcanised-bitumen  cables 
mihtated  much  against  their  being  damaged  by  overloading. 
Expansion  defects  which  arose  in  the  lead  covering  of  cables 
were  negligible,  because  they  would  be  confined  to  some 
unfavourable  place  and  the  cable  would  go  down  in  these 
places  long  before  it  suffered  very  generally.  On  the  iwint  of 
the  association  of  rubber  and  bitumen  and  their  mutual  action, 
the  addition  of  10  per  cent,  of  rubber  to  vulcanised  bitumen 
showed  practically  no  difference. 


3.000-VOLT  D.C.  ELECTRIFICATION  OF  THE 

PUGET   SOUND  LINES   OF  THE   CHICAGO, 

MILWAUKEE,   AND   ST.  PAUL  RAILWAY. 


Plans  for  the  electrification  of  the  first  engine  division  of  the 
Chicago,  Milwaukee  and  St.  Paul  Eailway  have  now  been 
completed  and  contracts  let  to  the  General  Electric  Co.,  of 
Schenectady,  N.Y.,  for  the  electric  locomotives,  sub-station 
apparatus  and  line  material,  and  to  the  Montana  Power  Co- 
for    the    construction  of   the    transmission   and   trolley  lines. 


plans  are  beiag  made  to  extend  the  electrification  from  Har- 
lowton  to  the  coast,  a  distance  of  850  miles,  should  the  operat- 
ing results  of  the  initial  installation  prove  as  satisfactory  as 
anticipated. 

The  plans  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
are  of  especial  interest,  as  this  is  the  first  attempt  to  install 
and  operate  electric  locomotives  on  tracks  extending  over 
several  engine  divisions,  under  which  conditions  it  is  claimed 
the  full  advantage  of  electrification  can  be  secured.  The 
various  terminal  and  tunnel  installations  have  been  made 
necessary,  more  or  less,  by  reason  of  local  conditions;  but  the 
electrification  of  this  road  is  undertaken  purely  on  economic 
grounds  with  the  expectation  that  superior  operating  results 
with  electric  locomotives  will  effect  a  suflicient  reduction  in 
the  present  cost  of  steam  operation  to  return  an  attractive 
percentage  on  the   large  investment  required. 

The  success  of  electric  operation  on  such  a  large  scale  will, 
at  least,  settle  the  engineering  and  economic  questions  that 
enter  into  the  advisability  of  making  such  an  installation,  and 
will  limit  similar  future  problems  to  the  means  of  raising  the 
money  expenditure  required. 

The  first  step  taken  towards  electrification  by  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  was  to  enter  into  a  contract 
with  the  Montana  Power  Co.  for  an  adequate  supply  of  power 
over  the  440  miles  of  main  line  considered  for  immediate  elec- 
tnfication.  The  precautions  taken  both  by  the  railway  com- 
pany and  power  company  to  safeguard  the  continuity  of  power 
supply  should  guarantee  a  reliable  source  of  power"subject  to 
few  interruptions  of  a  momentary  nature  only. 

The  Montana  Power  Co.  covers  a  great  part  of  Montana 
and  part  of  Idaho  with  its  network  of  transmission  lines,  which 
are  fed  from  a  number  of  sources  with  a  total  power  capacity 
developed  and  undeveloped  of  244,000  kw.  The  several  power 
sites  are  inter-connected  by  transmission  lines,  supported  en 
wooden  poles  and  operating  at  50.000  volts  for  the  earlier 
installations,  and  on  steel  towers  and  operating  at  100,000  volts 
for  later  installations. 

Due  to  the  great  facilities  available  and  the  low  cost  of 
construction  under  the  favourable  conditions  existing,  the 
railway  company  will  purchase  power  at  a  contract  rate  of 
$0.00.536  per  Kw.-hour  based  on  a  60  per  cent,  load  factor.  It 
is  expected  under  these  conditions  that  the  cost  of  power  for 
locomotives  will  be  considerably  less  than  is  now  expended 
for  coal.  The  contract  between  the  railway  and  power  com- 
panies provides  that  the  total  electrification  between  Harlow- 
ton  and  Avery,  comprising  four  engine  divisions,  will  be  in 
operation  January  1st.  1918. 

In  order  to  connect  the  sub-stations  with  the  several  feeding- 
in  points  of  the  Montana  Power  transmission  lines,  a  tie-in 
transmission  line  is  being  built  by  the  railway  company  that 
will  permit  feeding  each  sub-station  from  two  directions  and 
from  two  or  more  sources  of  power.  This  transmission  line 
will  be  constructed  with  wooden  peles  and  suspension  type 
insulators,  will  operate  at  100,000  volts  and  will  follow,"  in 
general,  the  right  of  way  of  the  railway  company  except  where 
advantage  can  be  taken  of  a  shorter  route  over  public  domain 
to  avoid  the  necessarily  circuitous  line  of  the  railway  in  the 
mountain  districts. 

The  immediate  electrification  of  113  miles  will  include  four 
sub-stations  containing  step-down  transformers  and  motor- 
generator  sets  with  necessary   controlling  switchboard  appa- 


The  Avery-Harlowton  Sbction  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway. 


This  initial  electrification  of  113  miles  of  main  line  between 
Three  Forks  and  Deer  Lodge  is  the  first  step  toward  the 
electrification  of  four  engine  divisions  extending  from  Harlow- 
ton,  Montana,  to  Avery,  Idaho,  a  total  distance  of  approxi- 
inately  440  miles,  aggregating  about  650  miles  of  track,  includ- 
ing yards  and  sidings.  While  this  comprises  the  extent  of 
track  to  be  equipped  in  the  near  future,  it  is  understood  that 


ratus  to  convert  100,000-volt  60-cycle  three-phase  power  to 
3,000  volts  direct  current.  This  is  the  first  direct-current 
installation  using  such  a  high  pressure  as  3,000  volte,  and  this 
system  was  adopted  in  preference  to  aU  others  after  a  careful 
investigation  extending  over  two  years.  Tlie  2,400  volt  direct- 
current  installation  of  the  Butte,  An.iconda  and  Pacific  Rail- 
way  in   tlie    immediate   territory   of   the   proposed  Chicago, 
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Milwaukee  and  St.  Paul  electrification  has  furnished  an  excel- 
lent demonstration  of  hjgh-voltage  direct-cuiTent  locomotive 
operation  during  the  past  year  and  a  half,  and  the  selection 
of  direct-current  at  S.OiX)  volts  for  the  Chicago,  Milwaukee  and 
St.  Paul  was  due  in  a  large  measure  to  the  entirely  satisfac- 
tory performance  of  the  Butte,  Anaconda  and  Pacific  installation. 
The  equipment  for  this  road  was  also  furnished  by  the 
General  Electric  Co.,  of  New  York,  and  a  comparison  based 
on  six  months'  steam  and  electric  operation  shows  a  total  net 
saving  of  more  than  20  per  cent,  on  the  investment  or  total 
cost  of  the  electrification.  These  figures,  of  course,  do  not 
take  into  account  the  increased  capacity  of  the  lines,  improve- 
ment to  the  service  and  the  more  regular  working  hours  for 
the  crews.     The  comparison  also  shows  that  the  tonnage  per 
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train  has  been  increased  by  35  per  cent.,  while  the  number  of 
trains  has  been  decreased  by  25  per  cent,  with  a  saving  of  27 
per  cent,  in  the  time  required  per  trip. 

The  sub-station  sites  of  the  Chicago,  Milwaukee  and  St. 
Paul  electrified  zone  provide  for  an  average  intervening  dis- 
tanoe  of  approximately  35  miles,  notwithstanding  that  the 
first  installation  embraces  20.8  mOes  of  2  per  cent,  grade  west- 
hound  and  10.4  miles  of  1.66  per  cent,  grade  eastbound  over 
the  main  range  of  the  Rocky  Mountains.  With  this  extreme 
distance  between  sub-stations  and  considering  the  heavy 
traffic  and  small  amount  of  feeder  copper  to  be  installed,  it 
becomes  apparent  that  such  a  high  potential  as  3,000  volts 
direct  current  permits  of  a  minimum  investment  in  sub- 
station apparatus  and  considerable  latitude  as  to  location  dtes. 

The  sub-stations  will  be  of  the  indoor 
type,  the  transformers  being  three-phase, 
oil  cooled,  and  reducing  from  100,000 
volts  primary  to  2,300  volts  secondary,  at 
which  potential  the  synchronous  motors 
will  operate.  The  transformers  will  be 
rated  at  1,900  and  2,500  Kv.t.  and  will  be 
provided  with  four  1\  per  cent,  taps  in 
the  primary  and  50  per  cent,  starting 
taps  in  the  secondary. 

The  motor-generator  sets  will- comprise 
a  60-cycle  synchronous  motor  driving  two 
1.500  volt  direct-current  generators  con- 
nected permanently  in  series  for  3,000 
volts.  The  fields  of  both  the  synchronous 
motor  and  direct-current  generators  wiU 
be  separately  excited  by  small  generators 
direct  connected  to  each  end  of  the 
motor-generator  sh.ift.  The  direct-cur- 
rent generators  will  be  compound  wound, 
will  maintain  constant  potential  up  to 
150  per  cent,  load,  and  will  have  a  capar 
city  for  momentary  overloads  up  to  three 
times  their  normal  rating.  To  insure 
good  commutation  on  these  overloads, 
the  generators  are  equipped  with  com- 
mutating  poles  and  compensating  pole- 
face  windings.  The  synchronous  motors 
will    also    be    utilised     as    synchronous 

condensers,  and  it  is  expected  that  the  transmission  line  volt- 
age can  be  so  regulated  thereby  as  to  eliminate  any  effect  of 
the  fluctuating  railway  load. 

IJe  location  and  equipment  of  the  several  sub-stations  is 
as  follows : — 

Miles  from 
Station.  Deer  Lodge. 

Morel        17.1 

Janey       50.5 

Piedmont  77.9 

Eustis       120.6 


ITie  ti-olley  construction  will  be  of  the  catenary  type,  ia 
which  a  4/0  trolley  wire  is  flexibly  suspended  from  a  steel 
catenary  supported  on  wooden  poles,  the  construction  being, 
bracket  wherever  track  alignment  will  permit  and  cross-span 
on  the  sharper  curves  and  in  yards.  Steel  supports  instead 
of  wooden  poles  wUl  be  use<l  in  yards  where  the  number  of 
tracks  to  be  spanned  exceeds  the  possibilities  of  wooden  pole 
construction.  Poles  for  the  first  installation  are  already  on 
the  ground  and  thirty  miles  of  poles  are  set.  Work  in  this- 
direction  wUl  be  pushed  with  all  speed  and  will  be  completed 
in  the  summer  of  1915,  ready  for  operation  in  the  fall  on  the 
delivery  of  the  first  locomotives. 

As  the  result  of  careful  investigation  and  experiments,  a 
novel  construction  of  trolley  wiU  be  installed,  composed  of  the 
so-called  twin-conductor  trolley.  Thia- 
comprises  two  4/0  wires  suspended  side 
by  side  from  the  same  catenary  by  in- 
dependent hangers  alternately  connected 
to  each  trolley  wire.  This  form  of  con- 
struction permits  the  collection  of  very 
heavy  currents  by  reason  of  the  twin 
contact  of  the  pantograph  with  the  two 
trolley  wires,  and  also  insures  sparkles*- 
collection  under  the  extremes  of  either 
heavy  current  at  low  speed  or  more 
moderate  current  at  very  high  speeds. 
It  seems  that  the  twin-conductor  type 
of  construction  is  equally  adapted  to  the 
heavy  grades  calling  for  the  collection  of 
very  heavy  currents,  and  on  the  mor» 
level  portions  of  the  profile  where  maxi- 
mum speeds  of  60  m.p.h.  will  be  reached 
with  the  passenger  trains  having  a  total 
weight  of  over  1,000  tons.  The  advan- 
tage of  this  type  of  construction  is  due 
partly  to  the  greater  surface  for  the  col- 
lection of  current,  but  largely  to  the 
very  great  flexibility  of  the  alternately 
suspended  trolley  wires,  a  form  of  con- 
struction which  eliminates  any  tendency 
to  flash  at  the  hangers  either  at  low  or 
high  speed.  Including  sidings,  passing  and 
yard  tracks,  the  113  miles  of  route  mile- 
age is  increased  to  approximately  168  miles  of  single  track  to  be 
equipped  between  Deer  Lodge  and  Three  Porks  in  the  initial 
installation. 

The  locomotives  to  be  manufactured  by  the  General  Electric 
Co.  are  the  first  to  be  constructed  for  railroad  service  with 
direct-current  motors  designed  for  so  high  a  potential  as  3,000 
volts.  They  will  weigh  approximately  260  tons  and  will  have 
a  continuous  capacity  greater  than  any  steam  or  electric  loco- 
motive yet  constructed.  Perhaps  the  most  interesting  part  of 
the  equipment  is  the  control,  which  is  arranged  to  effect 
regenerative  electric  braking  on  down  grades.  This  feature 
as  yet  has  never  been  accomplished  with  direct-current  motors 
on  so  large  a  scale.  The  general  characteristics  as  proposed 
are  tabulated  below  : — 


Butte-Anacokda  Klkctbic  Fbeight  Train,  Cbossikg  C,  M.  asd  St. 


Total  weight 

Weight  on  drivers 

Weight  on  each  guiding  truck 

Number  of  driving  axles 

Number  of  motors 

Total   length  of  locomotive         

Rigid  wheel  base      

Voltage  per   motor 

H.P.  rating  one  hour — complete  locomotive  ... 
H.P.  rating   continuous — complete   locomotive 
Trailing  load  capacity,  2  per  cent,  grade 
Trailing  load  capacity,  1  per  cent,  grade 
.Approximate  speed  at  these  loads  and  grades  ... 


No.  of 

Kw.  per 

Units. 

Unit. 

Total. 

2 

2,000 

4,000 

3 

1,500 

4,500 

3 

1,.500 

4,500 

2 

2,000 

4,000 

P.  Teacks, 

260  tons. 

aX)  tons. 

30  tons. 

8 

8 

112  ft. 

10  ft. 

1,500 

3,440 

3,000 

1,250  tona. 

2,500  tons. 

16  m.p.h 
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The  Chicago,  Milwaukee  and  St.  Paul  Railway,  from  Har- 
lowton  to  the  coast,  crosses  four  mountain  ranges  :  the  Belt 
Mountains  at  an  elevation  of  5,768  ft.,  the  Rocky  Mountains 
at  an  elevation  of  6,330  ft.,  the  Bitter  Root  Mountains  at  an 
elevation  of  4,200  ft.,  and  the  Cascade  Mountains  at  an  eleva- 
tion of  3,010  ft.  The  first  electrification  between  Three  Forks 
and  Deer  Lodge  calls  for  locomotive  operation  over  20.8  miles 
of  2  per  cent,  grade  between  Piedmont  and  Donald  at  the 
rrest  of  the  main  Rocky  Mountain  Divide,  so  that  the  loco- 
motives will  be  fully  tested  out  as  to  their  capacity  and 
(Mineral  service  perfonuance  in  overcoming  the  natural 
•  hstacles  of  the  first  engine  division. 

'The  initial  contract  calls  for  nine  freight  and  three  passenger 
liK'omotives  having  the  above  characteristics  and  similar  in 
all  respects,  except  that  the  passenger  locomotives  will  be 
provided  with  a  gear  ratio  permitting  the  operation  of  800-ton 


the  operating  cab  of  the  leading  locomotive.  It  is  considered 
that  electric  braking  wiU  prove  very  valuable  in  this  mountain 
railroading,  for,  in  addition  to  providing  the  greatest  safety 
in  operation,  it  also  returns  a  considerable  amount  of  energy 
to  the  sub-stations  and  transmission  system,  which  can  be 
utilised  by  other  trains  demanding  power.  In  this  connection, 
the  electric  locomotives  will  have  electric  braking  capacity 
sufficient  to  hold  back  the  entire  train  on  down  grade,  leaving 
the  air  brake  equipment  with  which  they  are  also  equipped 
to  be  used  only  in  emergency  and  when  stopping  the  train. 
There  is,  therefore,  provided  a  duplicate  braking  system  on 
down  grades,  which  should  be  reflected  in  the  greatest  safety 
of  operation  afforded  and  the  elimination  of  a  considerable 
part  of  break-downs,  wheel  and  track  wear  and  overheating 
with  consequent  reduction  in  maintenance  and  improvement 
in  track  conditions. 


3,000-VoLT  Direct-Current  Locomotive  for  the  Chicago,  Milwaukee  and  St.  Paul  Railway. 


trailing  pafisenger  trains  at  approximately  60  m.p.h.,  and  will, 
furthermore,  be  equipped  with  an  oil-fired  steam  heating 
outfit  for  the  trailing  cars.  The  interchangeabUity  of  all  elec- 
trical and  mechanical  parts  of  the  freight  and  passenger  elec- 
tric locomotives  is  considered  to  be  of  very  great  importance 
from  the  standpoint  of  operation  and  maintenance. 

The  cab  consists  of  two  similar  sections  extending  practically 
the  full  length  of  the  locomotive.  Each  section  is  approxi- 
mately 52  ft.  long  and  the  cab  roof  is  about  14  ft.  above  the 
rail  exclusive  of  the  housing  for  ventilation.  The  trolley  bases 
are  about  5  ft.  above  the  roof,  owing  to  the  unusual  height 
of  the  trolley  wire,  which  will  be  located  at  a  maximum  eleva- 
tion of  25  ft.  above  the  rail.  The  outer  end  of  each  cab  will 
contain  a  compartment  for  the  engineer,  while  the  remainder 
is  occupied  by  the  electric  control  equipment,  train  heater, 
air  brake  apparatus,  etc. 

The  eight  motors  for  the  complete  locomotive  will  be  type 
GE — 253— A.  This  motor  has  a  normal  one-hour  rating  of 
430  H.p.  with  a  continuous  rating  of  .375  h.p.  The  eight  motors 
will  thus  give  the  locomotive  a  one-hour  rating  of  3,440  h.p. 
and  a  continuoiLs  rating  of  3,000  h.p.,  which  makes  it  more 
powerful  than  any  steam  or  electric  locomotive  ever  built. 
The  drawbar  pull  available  for  starting  trains  will  approxi- 
mate 120,000  lb.  at  30  per  cent,  coefficient  of  adhesion. 

Each  motor  will  be  twin-geared  to  its  driving  axle  in  the 
same  manner  as  on  the  Butte,  Anaconda  and  Pacific,  the 
Detroit  River  Tunnel  and  the  Baltimore  and  Ohio  locomotives, 
a  pinion  being  mounted  on  each  end  of  the  armature  shaft. 
The  motor  is  of  the  commutating  pole  type  and  has  openings 
for  forced  ventilation  from  a  motor-driven  blower  located  in 
the  cab. 

The  freight  locomotives  are  designed  to  haul  a  2, .500-ton 
trailing  load  on  all  gradients  up  to  1  per  cent,  at  a  speed  of 
approximately  16  m.p.h.,  and  this  same  train  load  unbroken 
will  be  carried  over  the  1.66  and  2  per  cent,  ruling  grades  on 


With  the  completion  of  the  remaining  engine  divisions,  it  is 
proposed  to  take  advantage  of  the  possibihties  afforded  by 
the  introduction  of  the  electric  locomotive  by  combining  the 
present  four  steam  engine  divisions  into  two  locomotive  divi- 
sions of  approximately  220  miles  length,  changing  crews,  how- 
ever, at  the  present  division  points.  As  the  electric  loco- 
motive needs  inspection  only  after  a  run  of  approximately 
2,000  miles,  requires  no  stops  for  taking  on  coal  or  water, 
or  layover  due  to  dumping  ashes,  cleaning  boilers  or  petty 
roundhouse  repairs,  it  is  expected  that  the  greater  flexibility 
of  the  locomotive  so  provided  will  result  in  considerable  change 
in  the  method  of  handling  trains  now  limited  by  the  restric- 
tions of  the  steam  engine. 

In  conclusion,  we  are  indebted  to  the  British  Thomson- 
Houston  Co.,  Ltd.,  whose  allied  concern  in  America  is  to  carry 
out  the  contract,  for  the  above  particulars. 


ELECTRIC    STEEL-MAKING    FURNACES. 


By  T.  D.  ROBERTSOX. 
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Profile  op  tiik  Aveby-Harlowton  Section,  Chicago,  Milwaukee 
AND  St.  Paul  Railway. 


the  west  and  east  slopes  of  the  Rocky  Mountain  Divide  with 
the  help  of  a  second  similar  freight  locomotive  acting  as 
pusher.  Track  provision  is  being  made  at  Donald,  the  summit 
of  the  grade,  to  enable  the  pusher  l(x:omotive  to  run  around 
the  train  and  be  coupled  to  the  head  end  to  permit  electric 
braking  on  the  down  grade.  In  this  ca.se,  the  entire  train 
will  be  under  compres.sion  and  held  back  by  the  two  l(X-o- 
motives  at  this  head  end,  the  entire  electric  braking  of  the 
two  locomotives  being  under  the  control  of  the  motonnan  in 


(Ahsiract  of  paper  read  before  the  Institdtion  ok  Electricas 
Engikeers,  at  Manchester,  January  iGth,  1915.) 

The  first  electric  furnaces  to  work  on  a  commercial  scale  were 
all  constructed  about  1899,  and  all  took  their  power  from  water- 
driven  plants.  These  were  the  Stassano  furnaces  in  Italy,  the 
H^roult  in  Savoy,  and  the  Kj'ellin  in  Sweden;  from  these 
three  types  have  developed  the  three  main  classes  of  electrio 
steel  furnaces  now  in  use. 

In  the  earlier  types  of  induction  fur- 
nace the  metal  bath  is  in  the  shape  of  a 
ring,  which  is   really  the  short-circuiUxl 
secondary  winding  of  a  transformer  con- 
taineii  iii  the  boily  of  the  furnace  itself. 
An  example  of  this  class  is  the  KjeJUn 
furn.ice.     Tlie  di.sadvantage  of  this  type 
lies  in  the  fact  that  some  of  the  molten 
metal  must  be  left  in  the  furnace  at  the 
conclusion  of  evci^  "  boat  "  in  order  thai 
a  complete  circuit  may  be  maintained  to 
atart  the  furnace  again.     Cold  materials 
to  form  the  charge  are  addi-d  to  this  resi- 
dual  metal,    and  a    covering  of  slag   is 
mndo  to  protect  the  charge  from  atmos- 
pheric oxidisntion.     Owing  to  the  diffi- 
culty of  keeping  a  suitable  refining  slag 
in  a  fluid  condition,  and  also  of  remov- 
ing  it  after  it  has  taken   up  inipuritieg 
from   the   steel,   it  is   found   in   practice 
that  very  little  refining  can   be  done  in 
the  simple  in<luction  furnace. 
In  the  Rochling-Rodenhauser  furnace  both  legs  of  the  trang- 
fonner  core  are  provided   with  primary   windings  surrounded 
by  induction  channels,  which  are  joined  in  the  centre  to  form 
a  working  hearth  or  ample  dimensions.     .Auxiliary  heating  is 
accomplished  by  means  of  a  .secondary  winding  connected  to 
polo  plates  which  are  embedded  in    the  sides  of   the   he.irth. 
\vc  furnaces  may  be  subdivided  into  radiation  furnaces  and 
conduction  furmces,  the  difference  between  them  being  that 
in  the  former  the  arc  is  struck  between  the  ends  of  the  ele<> 
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trodes  themselves  and  the  heat  so  produced  is  radiated  on  to 
the  charge  underneath,  whilst  in  the  latter  the  arc  is  struck 
between  the  ends  of  one  or  more  electrodes  and  the  charge 

itself.  ,  •        .        r,  r 

The  main  furnace  of  the  foiTner  class  is  the  Stassano  fur- 
nace. This  was  first  developed  in  Italy,  and  is  employed  for 
steel  melting  in  small  sizes.  Another  furnace  belonging  to  this 
class  is  the  Eennerfelt  furnace,  in  which  three  electrodes  are 
used  with  two-phase  current.  Two  horizontal  electrodes,  each 
carrying  a  separate  pha.'*,  enter  the  ends  of  the  furnace;  a 
vertical  electrode  through  the  centre  of  the  roof  acts  as  a 
neutral  return  common  to  both  phases.  It  is  claimed  that  the 
arc  in  this  case  is  deflected  downwards  on  to  the  metal  charge, 
which  is  thereby  enabled  to  utilise  the  heat  of  the  arc  some- 
what more  efficiently  than  the  Stassano  furnace. 

Coming  now  to  the  second  and  more  important  class  of  arc 
furnace,  the  earliest  of  these  furnaces  was  the  H^roult  fur- 
nace. The  current  enters  by  one  of  two  upper  electrodes, 
passes  first  through  the  arc  gap,  then  along  the  surface  of  the 
metal,  and  back  by  means  of  the  other  electrode  to  the  genera- 
tor. It  has  the  important  drawback  of  requiring  single-phase 
current.  Latterly,  a  three-phase  H^roult  furnace  has  been 
introduced  suitable  for  construction  in  the  larger  sizes.     The 
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Fig.  1 

Heroult  furnace  has  the  disadvantage  of  surface  heating.  In 
other  words,  the  upper  layers  of  the  charge  are  always  much 
hotter  than  the  lower,  and  this  is  undesirable  when  making 
high-quahty  steels  requiring  considerable  quantities  of  ferro- 
alloys, as  these  sink  to  the  lower  portions  of  the  furnace, 
where  they  melt  only  with  difficulty. 

The  Girod  furnace  is  typical  of  the  second  class  of  arc  con- 
duction furnaces.  There  are  one  or  more  vertical  electrodes 
according  to  the  size  of  furnace  and  of  like  polarity.  Embedded 
in  the  bottom  and  forming  an  integral  part  of  the  furnace  are 
water-cooled  steel  studs,  which  project  slightly  above  the  bottom 
of  the  hearth  and  make  contact  with  the  charge  itself,  and  so 
convey  the  current  back  to  the  generator. 

."Uthough  this  arrangement  of  steel  studs  in  the  furnace  bot- 
tom is  essential  to  the  Girod  system,  it  has  its  disadvantages, 
and  in  order  to  overcome  these  and  at  the  same  time  obtain 
a  furnace  which  will  work  from  the  usual  supply  mains 
through  static  transformers,  the  Electro-Metals  furnace  was 
designed  a  few  years  ago.  The  original  inventors  were  the 
three  Swedish  engineers,  Messrs.  Gronwall,  Lindblad,  and 
Stalhane,  who  have  designed  and  developed  the  ElektrometaU 
shaft  furnaces  for  the  reduction  of  iron  ores  which  have  proved 
such  a  great  success  in  Sweden.  _  The  development  of  their 
steel  furnace  has  taken  place  mainly  in  this  country  where, 
after  considerable  time  spent  in  experimenting,  the  furnace 
has  now  been  thoroughly  established  for  commercial  working. 
Fig.  1  shows  the  main  principles  of  the  furnace.  *  Two-phase 
low-pressure  current  is  employed,  and  this  is  obtained  from  a 
three-phase  system  through  two  single-phase  transformers 
using  the  well-known  Scott  connection.  Tliere  are  two  upper 
electrodes  each  can-ying  a  separate  phase,  whilst  in  the  bottom 
of  the  furnace  beneath  the  basic  lining  is  a  third  electrode 
which  acts  as  a  neutral  return  common  to  both  phases.  Thus 
the  current  flows,  on  each  phase,  starting  from  tlae  trans- 
foi-mer,  along  the  copper  leads  fo  one  of  the  upper  electrodes, 
through  this,  across  the  arc  gap,  through  the  metallic  charge, 
and  thence  through  the  basic  lining  to  the  bottom  electrode, 
which  consists  of  a  layer  of  special  carbon  mixture  covering 
the  bottom  of  the  furnace  where  connections  are  made  to  the 
neutral  return  leads,  which  are  common  to  both  transformers. 

The  electrical  arrangement  of  the  furnace  is  shown  in  fig.  2. 
The  high-pressure  supply,  assumed  in  this  case  to  be  three- 
pha.se,  is  taken  to  an  isolating  switch  inside  the  high-pressure 
cubicle,  and  from  this  it  is  divided  into  two  circuits,  each  of 
which  passes  to  a  suitable  oil  switch,  arranged  with  auxiliary 
contacts  for  charging  resistances,  to  neutralise  the  eifect  of 
anysudden  loads  on  switching  m.  It  is  found  in  practice  that 
a  fairly  high  pressure,  say  80  volts,  gives  the  best  results  during 
the  melting  stage,  but  that  as  much  less  power  is  required  for 
the  subsequent  refining  a  lower  pressure  is  desirable,  as  this 

•The  Electro-Metals  furnace  was  fully  described  in  the 
Rlectrtcal  Review  of  July  25th,  1913.— Eds. 


gives  much  less  wear  and  tear  on  the  furnace  roof  and  sides, 
especially  during  the  latter  stages  of  the  process.  In  order  to 
have  these  two  pressures  at  the  ready  command  of  the 
operator,  the  switches  mentioned  above  are  connected  to 
tappings  on  the  high-pressure  side  of  the  transformers,  one 
tapping  t<)  give  a  high  pressure  of  say  80  volts  and  the  other 
to  give  about  50  volts.  These  two  switches  are  interlocked  so 
that  only  one  of  them  can  be  put  in  at  one  time,  and  the 
change  from  the  high  to  the  low  pressure  is  made  simply  by 
tripping  one  switch  and  then  moving  along  the  interlocking 
bar  and  putting  in  the  other  switch. 

As  is  the  case  in  all  arc  furnaces,  the  current  flowing  in  the 
furnace  is  controlled  by  raising  and  lowering  the  electrodes. 
In  small  furnaces  this  adjustment  is  made  by  hand,  but  in  the 
larger  ones  where  the  moving  portion  of  the  electrode  and 
holders,  etc.,  weighs  several  hundred  pounds  a  motor  has  to 
be  used,  in  conjunction  with  some  form  of  automatic  regulator, 
preferably  of  the  Thury  type.  In  addition,  a  direct  control  is 
effected  by  tramway-type  controllers,  which  in  -conjunction 
with  speed  regulators  enable  the  electrodes  to  be  quickly 
hoisted  out  of,  or  lowered  into,  the  furnace. 

Some  of  the  difficulties  which  designers  have  to  meet  in  elec- 
tric furnace  work  are  only  brought  out  clearly  by  a  considera- 
tion of  the  actual  work  that  has  to  be  done  in  the  furnace 
itself.  Assuming  that  the  previous  charge  has  been  "teemed" 
and  the  furnace  fettled,  the  cold  scrap  is  thrown  into  the  fur- 
nace hearth.  This  scrap,  preferably  of  steel  or  wrought  iron, 
is  usually  of  very  common  quaUty  and  contains  ap  to  0.1  per 
cent,  of  both  sulphur  and  phosphorus.  When  the  furnace  is 
charged  the  current  is  switched  on  and  the  electrodes  are 
lowered  until  an  arc  is  struck  between  them  and  the  upper 
portion  of  the  charge.  The  automatic  regulators  are  then 
switched  on  and  set  to  give  the  required  current.  In  the  case 
of  a  four-ton  furnace,  the  melting  current  is  about  5,500 
amperes,  at  75  volts  on  each  phase.  The  heat  of  the  arc  soon 
melts  a  large  hole  in  the  charge  underneath  and  round  each 
electrode,  which  continues  to  travel  down  as  these  holes  be- 
come deeper  until  a  bath  of  fluid  metal  is  formed  in  the  bottom 
of  the  furnace.  This  bath  increases  in  depth  as  other  portions 
of  the  charge  melt  into  it,  and  the  electrodes  gradually  rise 
with  the  level  of  the  metal.  By  the  time  they  have  risen  to 
the  usual  working  level  of  the  bath  any  unmelted  portions  of 
the  charge  are  detached  from  the  sides  and  pushed  within  the 
hot  metal  in  the  centre.  During  the  melting  the  slag  is  added, 
consisting  of  a  mixture  of  lime,  fluorspar,  sand,  and  either  iron 
ore  or  hammer  scale.  This  slag  floats  on  the  molten  metal 
and  the  chemical  actions  of  refining  take  place.  The  carbon 
in  the  scrap  is  oxidised  by  the  iron  oxide  in  the  slag,  and  is 
given  off  in  the  form  of  carbon  monoxide,  which  rising  through 
the  metal  gives  the  appearance  of  boiling. 

This  boiling  serves  to  bring  the  slag  and  metal  into  more 
intimate  contact.  The  sihcon  and  manganese  in  the  scrap 
are  oxidised,  and  their  respective  oxides  dissolve  in  the  slag, 
llie  phosphorus  is  oxidised  and,  in  the  presence  of  the  lime 
in  the  oxidising  .slag,  is  formed  into  a  phosphate  of  lime,  which 
enters  into  the  .slag,  k  portion  of  the  sulphur  is  also  oxidised 
and  passes  away  as  a  gas.  When  sufficient  time  for  these  re- 
actions to  take  place  has  elapsed,  the  current  is  switched  off 
and  the  furnace  tilted  backwards  until  most  of  the  slag  ha.= 
i-un  off  through  a  small  spout  at  the  back  of  the  furnace  into 
a  .slag  bogie.  The  remaining  portions  of  the  slag  are  pulled 
off  by  means  of  rabbles  tmtil  the  surface  of  the  metal  is  practi- 
cally free  from  slag.  In  this  way  phosphorus  is  removed. 
The  recarburising  additions  are  made  to  give  the  required  car- 
bon to  the  steel  and  another  purifying  slag  is  added.  This 
consists  of  lime,  sand,  and  fluorspar,  and  quickly  melts  when 
the  current  is  switched  on.  The  pressure  is  now  reduced  by 
changing  over  from  one  switch  to  the  other,  and  the  current  ' 
.at  the  same  time  is  lowered  to  about  2,000  amperes.  The  phos- 
phorus as  stated  above  has  been  removed,  but  there  remains  ■ 
among  the  injurious  constituents  in  the  metal  the  bulk  of  the  ' 
sulphur  and  in  addition  a  certain  amount  of  oxide  of  iron 
which  has  come  from  the  oxidisation  of  the  scrap  during  the 
melting  and  from  the  oxidising  slag  that  is  necessary  for  the 
removal  of  the  phosphorus.  The  met.nl  must  thus  be  freed 
from  this  oxide  and  from  the  sulphur.  The  oxide  of  iron  in  the 
metal  is  also  soluble  in  this  new  slag,  which  takes  it  up  until 
the  solvent  powers  of  the  two  fluids  are  equal.  The  oxide  is 
then  removed  from  the  slag  by  means  of  the  addition  of 
finely-divided  carbon  in  the  form  of  powdered  anthracite,  which 
reduces  the  oxide  of  iron  in  the  slag  and  at  the  same  time 
makes  a  reducing  atmosphere  of  carbon  monoxide  inside  the 
furnace.  In  these  circumstances  the  oxide  of  iron  in  the  steel 
is  continually  passing  into  the  slag  as  the  carbon  reduces  it. 
and  in  this  way  the  whole  of  the  metal  is  gradiially  freed 
from  its  oxide.  At  the  .same  time,  under  the  reducing  condi- 
tions and  under  the  influence  of  the  chemical  composition  of 
the  slag,  the  whole  of  the  sulphur  is  automatically  removed 
from  the  metal  into  the  slag.  In  this  way  the  metal  is  purified 
into  high-grade  steel. 

The  steel  being  now  purified  is  adjusted  to  what  is  required. 
by  means  of  additions  of  alloys,  the  quantity  of  which  is  based 
on  the  result  of  a  test  analysis  taken  from  the  bath  during  the 
refining.  A  small  addition  of  aluminium  or  an  alloy  of  alumi- 
nium is  usually  added  at  the  end  in  order  to  remove  any  trace 
of  cases  which  may  remain  in  the  steel. 

The  ladle  is  brought  under  the  tapping  spout  of  the  furnace, 
the  small  door  above  this  is  opened,  and  the  furnace  is  tilted 
right  over  and  its  contents  emptied  into  the  ladle,  from  which 
it  is  teemed  into  the  ingots  or  castings. 

When  deciding  on  which  type  of  furnace  to  install,  the  que«- 
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tions  of  the  inituil  cost  of  the  plant,  its  suitability  fur  running 
off  existing  power  supplies,  the  cost  of  repairs  to  the  furnace, 
and  the  ease  with  which  these  c^n  be  carried  out  are  as  im- 
portant as  the  question  of  low  power  consuuiption.  Much 
depends  on  the  kind  of  raw  materials  used,  upon  the  process 
employed,  and  upon  the  quality  which  is  desired  in  the  final 
product.  Mild  steel  suitable  for  steel  castings  can  be  pro- 
duced much  more  cheaply  than  the  highest  qualities  of  tool 
and  alloy  steels.  When  melting  cold  scrap,  using  two  slags, 
and  refining  to  a  first-tdass  quality,  the  approximate  energy 
•consumption  decrejises  from  850  KW. -hours  per  ton,  in  the 
case  of  a  two-ton  furnace,  to  700  kw. -hours  per  ton  in  the 
■  case  of  a  five-ton  furnace. 

In  addition  to  the  melting  of  cold  materials,  electric  fur- 
naces are  largely  used  for  refining  fluid  metal  taken  from  open- 
hearth  furnaces  or  Bessemer  converters,  this  pi'actice  being 
more  common  in  America  and  on  the  Continent  than  it  is  in 
this  country.  In  .\mei-ica  there  is  a  big  field  open  for  the 
electric  furnace  in  the  maniifacture  of  even  such  common 
material  as  steel  rails.  The  specifications  are  continually  be- 
cx)ming  more  severe,  whilst  the  ores  of  the  Lake  Superior 
region  are  gradually  becoming  more  impm-e :  the  steel  made 
from  them  in  the  acid  Bessemer  vessels  is  gradually  getting 
richer  in  phosphorus,  .so  that  a  jxjint  has  been  reached  when 
some  purification  will  have  to  be  made  in  order  that  the  i"ails 
shall  be  capable  of  fulfilling  the  required  tests.  It  is  of  interest 
to  note  that  several  thousand  tons  of  electric  steel  raUs  have 
"been  in  sei'vice  on  some  of  the  main  lines  in  -\merica  for  some 
years  and  have  up  to  the  present  given  excellent  results.  The 
process  of  refining  fluid  metal  is  very  similar  to  that  employed 
in  the  ordinary  way  after  the  charge  has  become  melted.  .\ 
■dephosphorising  slag  is  added  to  the  metal  as  soon  as  it  is 
poured  into  the  furnace,  the  finishing  slag  is  added,  and  the 
process  earned  out  in  exactly  the  same  way  as  that  described 
earlier  in  this  paper. 

The  electric  furnace  is  also  finding  a  field  as  an  auxiliary  to 
the  open-hearth  and  Bessemer  processes,  being  used  to  melt 
ferro-manganese  additions,  as  it  has  been  found  that  the 
saving  in  the  amount  of  this  alloy  required  more  than  pays 
for  the  cost  of  melting  it  electrically. 

In  this  counti-y  the  field  for  the  electric  .steel  furnace  is 
mainly  in  the  manufacture  of  tixil  and  alloy  steels,  for  making 
the  smaller  sizes  of  steel  castings,  and  po.ssibly  in  connection 
■with  the  open-hearth  and  Bessemer  plants  for  producing  a 
superior  product.  "Abroad,  however,  es^iecially  in  those  regions 
■where  water  power  is  plentiful  and  electrical  energy  can  be 
produced  vei7  cheaply,  it  fs  possible,  in  fact  probable,  that 
electric  furaaces  will  be  used  to  produce  steel  in  large  quanti- 
ties instead  of  employing  the  older  class  of  fuel-fired  furnaces. 


Discussion. 


Mr.  J.  S.  Peck  sfdd  that  the  Electi-o-Metals  furnace  seemed 
to  have  a  distinct  advantage  because  it  could  be  made  for  three- 
phase  working  down  to  comparatively  small  si^es,  whereas  the 
HerouJt  and  other  furnaces  used  three-phase  for  the  large  sizes 
■only.  Transformers  of  very  special  design  were  required  for 
this  work,  on  account  of  the  number  of  low-ten.sion  cods  in 
parallel  to  take  the  vei'^-  high  current.  Tajipings  were  also 
necessary  from  the  high-tension  winding  in  order  to  vary  the 
voltage  on  the  furnace.  If  these  tappings  were  taken  out  in 
the  ordinary  way  from  part  of  the  high-ten.sion  winding,  there 
would  be  an  unsymmetrical  relation  between  primai'y  and 
secondary,  and  very  heavy  local  currents  would  probably 
occur.  This  difficulty^  coidd  be  overcome,  and  in  general  it 
was  necessai^y  to  keep  the  positions  of  primaiT  and  secondary 
as  syiiunetrical  as  {Xissible.  He  asked  a.  number  of  questions 
I'egariling  the  constiiiction  and  use  of  electric  furnaces. 

Mr.  K.  M.  Faye-Hansen  considered  the  induction  furnace  the 
best  type  from  the  engineer's  point  of  view;  it  was  possible  to 
make  a  KjeUin  three-phase  and  arrange  it  so  as  to  secure  a 
•fairly  reasonable  power  factor  in  reasonable  sizes.  The  steel 
makers  looked  at  the  problem  from  other  points  of  view,  and 
most  of  the  commercial  electric  steel  furnaces  were  on  the  arc 
principle.  Regarding  arc  furnaces,  the  first  consideration  was 
to  get  a  fairly  steady  load  and  a  reasonably  good  power  factor. 
These  requirements  acted  against  one  another.  For  instance, 
a  power  factor  of  .97  would  be  reasonable,  using  a  transformer 
■with  leads  having  vei-y  little  induction,  but  immediately  a 
short  circuit  ocoirred  vei-y  heavy  currents  would  flow  and 
cause  tix)uble  with  the  supply  company.  Small  furnaces 
admitted  of  power  factors  of,  say,  fX)  per  cent,  with  short- 
circuit  currents  not  exceeding  double  full  load,  but  with  largo 
■furnaces  it  was  not  possible  to  obtain  high  ix:>wer  factoi-s  on 
account  of  the  high  induction  effects.  T\ic  manufacturer 
therefore  arrived  at  certain  limits  of  size  deiKmdent  upon  the 
voltage  permissible  at  the  arc. 

Mr.  D.  S.  Paxton  remarked  that  the  author  bad  recom- 
mended the  Thury  regulator;  in  his  experii^nce  some  of  the 
other  types  were  quicker  in  action  in  the  case  of  large  cuiTent 
variation. 

Mr.  ErsTACB  Thomas  sp<ike  of  the  difficulty  of  obtaining  stwl 
of  a  particular  quality  in  this  countiT,  w-hilst  on  the  Continent 
"higher  gradi«  were  produced.  One  predominant  feature,  even 
■with  F.nj;li.sh  firms  of  the  highe.st  repute,  was  their  inability 
"to  reproduce  the  samp  ste<'l  at  different  times.  A  sample,  not 
specially  .sidected,  but  giving  exc<dlent  n'snits,  might  be 
•obtained  from  the  makers,  but  wlien  the  hulk  was  supnlied,  it 
•might  be  totally  different.    Chemical  and  microscopical  exami- 


natioDiS  seemed  unable  to  reveal  any  difference,  and  it  might 
be  said  that  electrical  tests  had  apparently  proved  far  more 
seai'ching  than  any  chemical  or  physical  tests  w  hich  could  be 
apphed.  Small  quantities  of  impmities  such  as  arsenic  or 
sulphur,  winch  subsequent  chemical  analysis  would  scarcely 
account  for,  might  make  an  enormous  difference.  It  would 
appear  possible  wih  the  electric  fm'nace  to  make  steel  with 
much  greater  accuracy  than  with  the  ordinai'V  furnace. 

Mr.  \ViLKiNSON"  .saia  that  he  was  interested  in  a  supply  sta- 
tion in  India  which  included  an  engineering  w^rKs  and 
foundry.  Many  hundred  tons  of  scrap  iron  were  lying  useless, 
and  it  was  consideretl  possible  to  cimvert  this  by  means  of 
an  electric  furnace  during  the  winter  nights,  when  the  load 
was  comparatively  small.  .\n  electric  furnace  imght.  in  this 
case,  be  an  ideal  adjunct,  and  probtable  to  both  departments. 

Mr.  G.  L.  EossER  a.sked  whether  only  basic  steel  was  manu- 
factured in  the  electric  furnace,  and,  if  .so,  whether  it  was 
superior  to  that  produced  by  the  Siemens  open-hearth  acid 
pr<jcess. 

Mr.  J.  A.  Paxtox  wrote  to  say  that  some  nine  months  ago 
he  visited,  at  Sherbrooke,  Canada,  a  works  where  electric 
furnaces  were  entirely  used  for  smelting  ordinary  steel  and 
manganese  steel  castings,  including  electrically  .smelted  bronze 
bi-arings  ;md  ferro-manganese  brake  bl(X-ks,  all  for  railway  and 
tramway  use.  The  type  of  plant  in  use  was  sunilar  to  the 
Heroult  described  by  the  author,  but  of  the  three-pha.'^e  type, 
wherein  the  three  vertical  carbons  were  rai.sed  or  lowered  by 
haml  gear  into  the  square  steel  case,  which  was  lined  with 
special  bricks,  dipped  in  tar,  and  was  mount^etl  on  curved  rails 
for  tdtiug  pui'ixises;  the  tilting  was  effected  liy  hand  power, 
and  water  c<3olmg  was  provided  round  the  electrode  holes.  The 
electrodes  were  7  in.  in  diameter  and  about  3  ft.  long,  .screwed 
male  and  female  for  continuous  feeding.  This  represented  a 
two-ton  furnace,  which  invariably  received  a  charge  of  3-5-30 
cwt.  of  metal.  The  power  was  supplied  by  a  -svaterfall  seven 
miles  distant,  arriving  at  the  works  at  (J,6CHJ  volts,  which  was 
transformed  down  to  110  volts.  The  time  taken  for  a  cold 
charge  was  five  hours,  but  as  the  plant  invariably  worked 
night  and  day  the  remaining  heats  t<x)k  four  to  four  and  a 
quarter  hours.  The  starting  current  represented  '2t.>-}  KW.,  or 
•-!.4l)U  aiijperes  melting  current  on  the  low  side,  so  that  for  a 
four  hours'  charge  the  consumiition  was  about  900  K«  .-hours 
for  30  cwt.  of  metal  in  the  ladle :  the  cost  m'V  unit  w;is  U.2  of 
a  cent,  contracting  for  large  bl<x'ks  of  i>ower  annually.  The 
chief  difference  between  the  castings  made  l>y  the  new  and 
eld  processes  was  that  owing  to  the  low  carbon  in  electric  cast- 
ings, many  were  used  without  annealing.  He  agreed  with 
the  author  that  a  very  tine  fiekl  exLsted  for  electric  steel  rails, 
especially  of  the  manganese  or  fei:»o-mangane.se  typi'.  Caution 
should  be  exercised  not  t<j  reduce  the  conductivity  of  rails 
us(>d  for  electric  railway  and  tramway  purposes,  and  with 
regard  to  tramways  where  magnetic  slipper  brakes  were  in 
u.sc,  uianganese  steel  made  by  the  electric  prvx'ess  was 
practically  non-magnetic,  more  so  than  iuangane.se  steel  made 
by  the  ordinary  process. 

The  Adthor,  in  reply,  said  tliat  makers  in  the  early  days 
of  electric  furnaces  had  experienced  a  lot  of  trouble  at  the 
works  of  their  customers.  \vho  ex[X!cted  iniun?<liate  diumercial 
results.  This  led  to  a  deal  of  luejudice  against  the  electric 
furnace :  but  now,  fortunately,  the  prejudice  was  being  over- 
come and  furnaces  were  working  steadily  and  continuously  on 
sound  lines.  Fifteen-ton  furnact>s  had  been  used  in  .•\merica, 
chiefly  for  refining  metal  for  steel  mils.  Tests  were  now  in 
progress  with  rails  prcKlueed  in  this  way,  and  there  was  every 
indication  that  the  results  would  be  very  .satisfactory.  .\  big 
developiiicnt  was  to  be  expected  in  the  United  States  in  the 
u.se  of  large  electric  furnaces  for  refining  crude  Bes,--emer  steel. 
The  largest  electric  furnace  know  n  to  the  author  was  a  Girod 
furnace  of  '20-ton  capacity  installed  in  I'rance  prini'  to  the 
war.  The  subject  of  ore  reduction  by  electricity  wa.^  treated  in 
reix)rts  j)ublished  at  various  times  in  Swe<len.  which  pos- 
ses.sed  favourable  ajnditions  in  the  fonn  of  reasonably  cheap 
power  and  suitable  ore.  .\t  tlu^  present  tiuu»  Sweden  had 
electric  furnaces  either  working  <ir  being  installed  with  a  total 
capacity  of  40,(HX)  n.l'.  'ITie  price  at  which  elwtricity  would 
liermit  economical  working  diponde*!  ujxin  the  quality  of  the 
prixluct  require<l.  Generally  .spi^aking.  with  energy  at  Jd.  or 
.Cd.  per  KW.-hour  the  electric  furnace  would  compete  in  the 
small  steel  casting  industry.  It  would  certainly  do  so  for 
high-grade  t<)ol  steels.  The  heat  in  the  induction  furnace  was 
generated  within  the  metal  comprising  the  ring  round  the 
transfonner,  consequently  the  slag  wlrfi-h  rested  on  the  top 
of  the  metal  receivtxl  its  heat  from  the  latter.  Tliis  .ondition, 
together  with  exjxjsure  to  the  atmosphere,  caused  the  .slap  to 
be  cfxder  than  the  metal  during  the  whole  proo'ss.  and  for 
this  rea.son  certain  slags  whic-li  would  otlierwi.se  be  .suitable 
could  not  be  employtMl.  In  the  arc  furnace  the  conditions 
were  reversed,  as  the  arc  playecl  on  tlu'  slag,  whi.h  in  turn 
delivere<l  heat  to  the  metal.  'Iliis  condition  ensured  jiroper 
chemical  reaction  in  .steel  refining.  The  jiower  fact<ir  in  large 
induction  funiaces  was  very  bad  and  sivcially  low  freiiuencies 
had  to  be  employed.  A  two-phase-  furnace  would  n'>l  be  likely 
to  suffer  from  shorts  on  both  i>lias»\s  at  ouce,  so  that  the 
total  disturbance  wa.«  reduc<'d.  Tlio  short  circuits  <x-curred 
during  melting,  when  the  metal  became  .soft  and  fell  against 
the  electrode,  and  the  usual  iu^<>ci-<lure  was  to  raise  the  elec- 
trode out  of  the  way  when  this  occurred.  It  w.n«i  n<x-es.sary 
to  have  the  current  passing  through  the  bottom  of  the  two- 
phase  Electro-Metals  furna<-e  during  the  whole  period.    This 
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liianifestefl  itself  in  the  rofiuing  stases,  as  in  the  later  stages 
file  circulation  of  th<?  uiet»l  avoided  inequalities  iu  tempera- 
ture >'f  the  metal.  A  nioditioation  of  the  two-phase  furnace 
was  t. .  be  intrf«luced  whereby  the  amount  of  current  flowing 
in  the  bottom  of  the  furnace  would  be  under  control.  The 
Continental  steel  referixxl  to  by  Mr.  Thama,«  was  probably 
eJectiic  steel,  and  very^  regular  and  uniform  in  quality.  In 
the  aiithor'.<  fipinion  the  trouble  with  crucible  steel  w^as  the 
fact  that  the  <Tucibles  themselves  e<intained  a  small  quantity 
of  st<>el,  and  no  two  crucibles  would  smelt  out  exactly  alike. 
In  c  ■nsequeuee, .  there  was  much  more  danger  of  variation 
than  in  the  case  of  the  electric  fiu'nace,  where  the  sole  charge 
was  <'f  uniform  quality.  The  chief  advantage  of  electric  steel 
was  that  the  injurious  oxide  of  iron  which  was  present  in  all 
molten  steel  could  be  effectively  removed,  owing  to  the  reduc- 
ing onditions  in  electric  aic  furnaces.  In  reply  to  Mr.  Wilkin- 
son, with  a  two-ton  furnace  the  total  time  between  teeming 
one  heat  and  teeming  the  second  heat  would  be  about  six 
hours.  The  melting  period  would  be  about  tlu'ee  hours,  during 
which  time  the  full  capacity,  say  -KXt  kw.,  would  be  taken. 
The  second  or  refining  period  would  probably  take  only  200 
KW.  and  would  last  about  two  hours.  Taking  the  case  of  a 
furnace  working  continuously,  that  is  to  say,  24  houjrs  per  day 
and  five  days  per  week,  so  as  to  allow  for  repaia-s,  twenty 
charges  per  week  of  4.5  or  50  working  weeks  per  annum 
would  be  usual.  Tlie  jiower  factor  depended  upon  the  arrange- 
ment of  leads,  but  in  the  case  mentioned  it  would  be  about  .9. 
One  hour  in  the  six  refeiTed  to  would  be  allowed  for  charging, 
removing  slag,  etc.  The  time  table  quoted  would  not  apply 
to  special  tungsten  steel,  but  for  refining  any  scrap  and  making 
carbon  steel  with  low  sulphur  and  pho.sphorous,  say  .08-.!  per 
cent,  sulphur  and  phosphorus  in  the  raw  material  down  to 
.0-2  per  cent,  sulphur  and  the  same  pho.'qihoi-us  in  the  finished 
product.  With  one  or  two  exceptions  all  electric  steel  was 
made  ■•n  a  basic  bottom.  Dephosphorising  could  not  be  carried 
out  on  an  acid  bottom.  The  low  carbon  in  electric  steel  cast- 
ings was  very  important,  as  it  admitted  of  such  castings  being 
subsequently  machined  without  annealing.  In  the  case  of 
crucible  steel  castings,  the  carbon  could  not  be  brought  so 
>nw,  and  consequently  they  were  hard  and  required  annealing 
before  machining. 
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ceilings,  beams,  and  the  lilce."     W.   D.lwsoN  &  H.  GussoN.     January  25lh. 

1.158.  "  Electric  fuse  or  cut-out  boxes."  \\".  Dawson  &  H.  Gunson.  Janu' 
ary  35th. 

1,173.  "  Tilting  electric  furnace  for  melting  and  refining  metals."  F.  B.AS- 
S1N»:SB.     January   25th.     (Complete.) 

1.214.  "  Electric  generators  and  motors."  M.  M.  Cardellino,  January 
25th.     (Complete.) 

1.221.     "  Electric  arc-lamp  carbon   ferrules."     T.    Moore.     January  26th. 

1.234.  "  Stranded  electrical  conductors."  M.  Hochstadter.  January  26th. 
(Conv.ntion  date,   January  28th,  1914,  Germany.)     (Complete.) 

1,340.     "  Gyrostatic  apparatus."    J.  Gray  &  J.  Gordon  Grav.     January  26th. 

1.249.  *'  Microphone  specially  adapted  to  receive  and'  to  transmit  with  great 
intensity  the  particular  sounds  for  which  it  is  regulated."  R.  F.  BossiNl. 
January  26th. 

1.275.  "  Pocket  electric  flash-lights."  VV.  J.  Mellersh-Jackson,  January 
SSlh.  (Samuel  Isaac  Posen,  United  States.)  (Addition  to  18,809/14.)  (Com- 
plete.) 

1,384.  '■  Electrically-controlled  feed-operating  mechanism."  Vulkan  Mas- 
CHiNENFABRiKS.  Akt.  Ges.  January  26th.  (Convention  date,  February  2nd, 
1914.   Germany.)     (Complete.) 

1.286  "  Electrical  heating  devices."  JoH.  Kremenezky  (firm  oO.  January 
26ch.      (Convention  date,   February  21st,   1914,   Austria.)     (Complete.) 

1.316.  "  Means  for  controlling  electrical  illuminating  or  advertising  devices." 
W.  &  T.  Avery,  Lid,,  &  R.  Robert  Gibds.     January  27th, 

1,338.  •*  Electric  switches."  H.  Ll-cas  &  W.  H.  Edwards.  Januarv  27th, 
(Complete.) 

1.340.  "Central  station  generating  plant."  British  Thomson-Hol^ston  Co., 
Ltd.,   F.  H.  Clough  &  F.  "Samuelson.     January  27th. 

1.341.  "  Illuminating  apparatus."  British  Thomso.n-Housto.n"  Co.,  Ltd. 
January  27th.     (General  Electric  Co.,  United  States.) 

1,346.  '*  Insulation  of  telephone  cables."  K.  \V.  Wagner.  Januarv  27th. 
(Convention   date,  January  2Dth,   1914,   Germany.)     (Complete.) 

1,369.  "  Electric  lamps  for  use  on  bicycles  and  the  like."  J.  J.  RowE. 
January  27th. 

1.376.  "  Electric  ovens."  I.  T.  Negus.  January  28th.  (Divided  applica- 
tion on  9,213/14,  April  14th.) 

1.377.  "  Electric  ovens."  I.  T.  Negus.  January  28th.  (Divided  applica- 
tion on  9,213/14,  April  14th.) 

1.403.  "  Wireless  apparatus."     E.  R.  CLARKt.     January  28th. 

1.404.  "Controlling  dynamo-electric  machines  running  at  varying  jpeeds." 
A.  W,  S.  Pocklington  Sc  H.  F.  Foster.     January  28th. 

1.428.  "  Electrically-propelled  motor  vehicles."  P.  A.  H.  MoSSAY  &  MossAY 
it  Co.,   Ltd.     January  28th. 

1,435.  "  Dynamo-electric  machines  and  electrical  systems  connected  there- 
with."   J.  Stone  S:  Co.,  Ltd.,  and  A.  H.  Darker.     January  38th. 

1,453.  "  Mercury  globule  electrical  contact-maker  for  releasing  mine  wind- 
ing signal  indicators,  actuating  indicators  of  the  stopping,  starting,  and  reduc- 
tions ot  ...peed  of  machinery  and  the  like."  G.  Saint.  January  29th.  (Com- 
plete.) 

1,468.  "  Starting  electrodes  for  vapour  electric  devices."  F.  Conrad.  Janu- 
ary K)th.     iConvention  date,  January  30th,  1914.    United    States.)     (Complete.) 

1,470  "  .\utomatic  and  semi-automatic  teleptione  svstems."  Betulander 
Automatic  TtLEPHONU  Co.,  Ltd.,  &  W.  Aitkin.    January  29th. 


1.471,  "  .\utoniatIc     and     senii-;iutonKUic     teltphon.?     systems."       Bftulwdbe 
AiToM.ATlc   Telephone  Co.,  Ltd.,  &  W.  .Aitken.     January   29th. 

1.472.  "  Semi-automatic    telephone    systems."      Betulander   .Ai;tomatic   Tblb- 
PiloxE  Co.,   Ltd.,  &  W.  Aitken.     January  29th. 

1,480.     '*  Manufacture  and  use  of  luminous    radiations  for  therapeutical    pur- 
poses."    W.  S.  Simpson.     January  29th. 

1,483.     "  Intergrating   electric    wattmeters."     J.    HiKELBV.      January   29th. 

L.'iOO.     "  Lamp     supports    and    casing,    particularly    designed    for    use    witb  • 
electric    incandescent    lamps."      B.   J.   Grigsbv.     January  29th. 

1,507.    "  Chocks  or   apparatus   for    the   shaping   of   pottery."     F.    Hancock- 
January  29th. 

1,530.     "  Miners'    electric    safetv    lamps."      C.    H.    Elliott    &    G.    Barstow, 
January  30th. 

1.522.     "  Telautograph    apparatus."     A.   Montgomery  Low.     January  30th. 

1,525.    "  Construction  of  electric  batteries.     H.  F.  Joel.     January  30th. 

1,530.     "  Electric   batteries."     B.    PordES.      January   30th.     (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies    of    any    of    the    Specifications    in    the    following    list    may    be    obtained " 
of   Messrs.   W.   P.  Thompson    &   Co..  385.   High    Holborn,   W.C,   and   at 
Livei-pool  and  Bradford;  price,  post    free,  9d.    (.in   stamps). 
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21.525.  SouND-REPKODLTiNG  App.\r.\ti-S.  W.  H.  Di.rriman  (Automatic  Enun- 
ciator  Co.).     September  24th. 

24.422.  Sockets  for  Electric  Incandescent  L.\mps.  C.  A.  V'etter.  October 
28th. 

2r,542.  App.*ratcs  for  use  in  connection  witei  kie  Electric  Lighting  of 
.^I'TouoBiLES.     F.    E.  Wilson.     November  29th. 

28,838.  TsLEPHONE  OR  LIKE  INSTRUMENTS.  W.  H.  Dcrriman  (Automatic 
Enunciator   Co.).      December   13th. 

39.366.    Limit   Switches   employed   to    Control  the    Movbmbnts    o?    Elbof 

TKICALLY-OPERATED  CRANES,  HoiSTS,  FREIGHT  AND   PASSENGER    ELEVATORS,  WiNCHlS, 

TURNT.4BLES.   AND  THE  UKE.     Craven   Brothers,   Ltd.,    F.   Garner,  &    A.   E.   Hor- 
rocks.     December  20th. 


1914. 

123.  Elfctric  Accumulator  Cells.  Svenska  Ackumulator  Aktiebolaget 
Jungner.     January  2nd,     (January  16th,  1913.) 

415.  Clockwork  Mechanism  for  Controlling  Gas  Valvbs,  Elictrio 
Switches,  and  the  like.  E.  H.  Horstmann,  G.  O.  H.  Horstmann,  A.  Horst- 
mann,  S.   A,   Horstmann,  &   W.   T.    Edgar.     January  7th. 

590.  Electric  Resistances.  G.  Mascarini  &  A.  Contardi.  January  8th, 
(January   Hth,   1913.) 

796.  Automatic  Printing  Register  for  Ships'  Enginb-room  and  Bridcb 
Telegraph.     T.   Nicholson  &   L.   R.    Barron.     January    12th. 

815.  Electric  Resistances.     H.  Snowdon.     January    12th. 

816.  Method  of  Operating  ok  Actuating  Audible  Alarms.  E.  \'.  Gratze^ 
January  12th. 

1.008.    Electric  Switch.    A.  C.  Greene.     January   14th. 

1.341.  Dynamo-electric  Machines.  A.  H.  Midgley  &  C.  A.  VandervelL 
January  17th. 

1,556.  CoNTRot  or  Moving  Bodies  by  Radiant  Energy.  J.  H.  Hammond, 
Jun.     January  20th.     (Convention   date   not   granted.) 

1.587.  BosDiNf;  Devices  for  Electrical  Conduit  Systems.  D.  L,  J.  Broad- 
bent.     January  21st.     (Cognate  application  6,811/14.) 

3,192.  Radio -telegraphic  Stations.  E.  Girardeau.  February  6th.  (Febru- 
ary :7th,  1913.) 

3.217.  Locks  for  Handles  for  Controllers  and  the  like.  British  Thomson- 
Houston  Co.   (General   Electric    Co.).      February    6th. 

4,473.  "  Device  for  controlling  the  frequency  of  automatic  intermittently- 
operated  lighting  apparatus."  Aktiebolagkt  Lux.  February  20th.  (February 
22nd,   1913. 

5,456.  Electric  Incandescent  Lamps.  British  Thomson-Houston  Co. 
(General  Electric  Co.).     March   3rd. 

6,652.  Composite  Trolley  Wheels.  E.  M.  Taunton  &  Electro-Mechanical 
Brake  Co.     March  16th. 

7,145.  Heating  Elements  of  Electric  Stoves  and  the  like.  O.  C.  Hawkes, 
March  21st. 

S.263.  Toothed  Wheels.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     April  1st. 

0,046.  Production  of  Ultra-violet  Rays.  J.  Von  Kowalski-Wienisz.  April 
9th. 

9,367.  Methods  op  Coating  Metals  with  Zinc  and  apparatus  therefor, 
British  Thomson-Houston  Co.  (General  Electric  Co.).     April   15th. 

10,364.  Perforated-tape  Controlled  Automatic  Impulse  Transmittiks.  H; 
Pfannenstiehl.     .^pril  27th.     (April  29th.   1913.) 

11,084.  Transport  of  Electric  Searchlights  ok  Projectors.  Soc.  Anon. 
des  Automobiles  S;  Cycles  Peugeot.     May  5th.      (May  6th,   1913.) 

11.326.  DEVlc^s  for  Maintaining  Oscilliting  Movements  of  Submarine 
Mines  and  like  floating  bodies  between  certain  ixvlls.  T.  Carlander.  May 
7th.      (May    28ih,   1913.) 

11.355.  Points  for  Tramways,  Railways,  and  the  like.  Edgar  Allen  &  Co., 
&  E.   Larmuth.     May   Sth. 

11,564.  Electric  Impulse  Transmitting  Deviob.  E.  C.  R.  Marks  (Canadian 
Independent  Telephone  Co.).     May  11th. 

12,005.  Electric-ignition  Plugs  for  Intersal-comblstion  Engines.  D. 
Roberts.     May   15th. 

12,656.    Telephone  Set.    P.  L.  Jensen  &  E.  S.  Pridham.     May  22nd. 

13.018.  Telegraph  Receiver  and  Keyboard  Telegraph  Transmitter.  E.  J* 
Kessels.     May   27th.     (Addition   to   21.333/12    and    3.5S2/13.) 

14.098.  Current  Collectors  for  Electric  Tramways.  Compagnie  Gto^ale 
des  Omnibus  de  Paris.     June  11th.     (June  13th,  1913.) 

14.358.  Means  for  CoNVEnsc  Articles  through  the  Bath  of  an  Electro- 
plating OR  OTHER  APPARATUS.  C.  K.  Mills  (Hanson  &  Van  Winkle  Co.).  June- 
loth. 

14.567.  Means  for  Transmitting  Rotary  Motion.  Jandus  Arc  Lamp  i 
Electric  Co.,   and  A.  Denman-Jones.      June  17th. 

15.456.  Electrodes  for  Electric  Furnaces.  F.  J.  Machalske.  June  27th. 
(June   27th.  1913.) 

17,038.  Systems  and  Mfthods  of  Electric  Motor  Control.  L.  G.  Riley. 
July   17th-     (October  3rd,    1913.) 

1S.37S.  CoMPASsrs  for  use  on  Board  Ship  or  on  Aeroplanes  or  for  othek- 
PURPUSMS.     W.  D.  Whyte.     August  7th. 

21,966.  Magneto-electric  Generators  for  Ignition  Purposes.  C.  T.  Mason - 
November  3rU.     (Divided  application  from  39,655/13,  December  83rd.) 
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We  print  on  another  page  to-day  some  interesting  com- 
ments that  were  made  latt  month  by  one  of  the  leading 
electro-industrial  authorities  in  America,  which  bring  home 
to  our  minds  more  forcibly  than  any  other  observations  that 
we  have  yet  read,  the  extent  of  the  depression  in  some  trans- 
Atlantic  industries.  Mr.  Trip  shows  that  while  the  foreign 
works  associated  with  his  particular  organisation — that  is, 
the  factories  in  England,  France,  Italy  and  even  in 
Austria — are  very  busily  engaged,  partly,  it  is  true,  with 
war  orders,  those  in  the  S  ates,  far  removed  from  the  war 
zone,  are  only  operating  at  between  50  and  60  per  cent, 
of  their  normal  output.  He  also  does  not  conceal  the 
belief  that  if  (we  say  /'■hen)  the  Allies  win,  England  will 
derive  greater  permanent  commercial  benefit  from  the  war 
than  the  United  States  will  do.  While  all  the  world  save 
perhaps  the  lie-deceived  people  of  enemy  countries,  knows 
well  enough  that  England  did  not,  nor  never  would  have 
done,  enter  upon  this  colossal  coLflict  for  the  mere  sake  of 
economic  interests,  it  would  be  absurd  for  us  to  affect  to 
believe  that  the  future  course  of  inter-Colonial  and  inter- 
national trade  will  not  be  very  materially  influenced  by  what 
has  been  happening.  The  Colonial  and  Allied  sentiment  is 
undoubtedly  strongly  in  favour  of  England  at  the  moment, 
and  the  future  interests  of  all  these  parties  will  be  to  a  very 
large  extent  bound  up  together,  so  that  that  favourable 
sentiment  will,  failing  unforeseen  and  improbable  mishap?, 
become  increasingly  strengthened.  We  firmly  believe  that 
the  overwhelming  majority  of  opinion  in  the  United  States 
is  faithful  to  the  cause  of  general  freedom  and  to  the 
sippression  of  the  monster  of  militarism,  and  if  coming 
events  do  not  ^^ontribute  any  serious  reason  for  removing 
that  belief  from  the  minds  of  the  nations  that  are  now 
trying  to  free  both  hemispheres  from  the  menace,  the  United 
States  as  an  industrial  people  should  also  stand  to  gain. 
But,  of  course,  it  must  not  be  suggested  that  that  should 
be  advanced  as  an  inducement  to  Brother  .lonathan  to  drop 
his  attitude  of  neutrality. 

It  is  clearer  than  ever  from  Mr.  Trip's  remarks  that 
American  depression  is  far  from  being  entirely  due  to  the  war : 
our  cousins'  troubles  were  already  well  begun  months  before 
the  outbreak,  and  the  trade  position  had  become  very  unfavour- 
able. Under  such  circumstances,  it  is  but  natural  that  the 
disorganisation  of  world  affairs  due  to  Prussian  and 
•Austrian  ambitions,  should  have  brought  serious  tfTects 
upon  a  people  already  industrially  under  a  cloud. 

WhSkt  the  States  seems  to  need  for  the  assistance  of  its 
industries  is  a  revival  of  confidence,  and  to  engender  that 
confidence  Jlr.  Trip  lays  emphasis  upon  the  usefolness  of 
"co-operation."  Let  us  co-operate,  he  says,  by  joining 
hands  to  "  bring  about  a  better  business  state  of  mind  "  ; 
let  everybody  make  a  cautious  start,  taking  a  little  risk, 
and  a  genend  movement  will  result  which  will  be  surpris- 
ing. One  of  the  directions  in  which  he  advises  .\merican8 
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to  assist  such  a  movement  is  by  taking  advantage  of  these 
"dull  times"  to  "overhanl  your  roadbed,  plant  and 
michinery,  and  make  small  additions  against  future 
growth."  Roidbed  was  mentioned  because  the  speaker  was 
addressing  the  members  of  a  Sireet  Railway  Club,  but 
the  proposal  in  principle  is  similar  to  that  advanced 
by  Mr.  T.  Roles  in  his  I.E.E.  S  ctional  Address.  The 
latter  gentleman  referred  to  the  possib  lity  of  municipal 
electricity  works  and  manufacturers  adopting  a  measure 
of  co-operation  in  ihe  ordering  of  certain  requirements. 
We  discussed  the  matter  favourably  in  aa  editorial 
entitled  "'Co-operation,"  in  the  Electrucal  Review  for 
November  20th,  1914,  and  we  referred  in  the  same 
article  to  certain  proposals  for  co-operative  electrical 
dealing  which  came  to  an  ignominious  end  some  years 
ago.  Of  course  when  one  refers  to  the  even's  that  hap- 
pened years  ago  and  proved  failures,  one  does  not 
expec;  it  to  be  necessary  to  say  why  they  had 
"  no  burial."  Having  thus  referred  to  the  ignominious 
end  of  one  pirticular  scheme,  we,  as  editors,  coald  only  be 
amused  when  a  writer,  who  apparently  knew  but  little  about 
the  matter,  allowed  himself  to  flouader  so  helplessly  bv 
describing  us  as  having  "  attended  the  funeral  "  of  the 
"  great  principle  "  of  co-operation. 

Those  who  have  closely  followed  their  Electrical 
Review  ia  its  discussion  of  trade  and  industrial  affairs, 
do  not  need  to  be  reminded  that  we  have  consistently 
advocated  co-operative  measures  for  alleviating  the 
troubles  and  assisting  the  expansion  of  the  electrical 
irdustry.  and  we  have  consistently  supported  worthy 
efforts  on  the  part  of  our  manufacturers  in  sjch  dirtttions. 
We  were  regular  attendants  at  the  gatherings  of  the  old 
National  Electri':al  Manufacturers'  Assiciation,  aod  our 
pages  in  those  early  days  show  how  earnestly  we  worked 
and  wrote  in  its  interests  ;  more  tban  once  ic  thanked 
u3  for  our  assistance.  That  Association,  whatever  defects 
io  had,  and  it  certainly  had  some,  formed  the  nucleus  of  the 
other  organi-ation  which,  we  are  now  pleased  to  learn  from 
the  first  number  of  its  Journal,  is  actively  engaged  upon  a 
programme  of  co-operative  aggression  in  the  Colonial  and 
foreign  markets,  the  like  of  which  has  never  been  adopted 
by  the  British  electrical  industry  in  the  past.  Has  it  not 
inaugurated  "  everyone  of  the  suggestions "  contained  in 
our  editorial  of  November  20th,  11114  ?  Let  the  reader 
who  wants  to  know  whether  the  British  electrical  manu- 
facturers are  doing  anything,  and  what,  along  co-operative 
lines,  refer  to  our  aforesaid  article,  tabulate  the  suggestions 
therein  contained,  and,  leaving  the  ranks  of  the  critics  and 
the  grumblers,  let  him  forever  hold  his  peace. 

ladepmdent  of  the  assurance   that   is    thui  conveyed — 
though  it  may  be  that  we  are  wrong  in  assumiog  that  our 
su  jgestions  have  been  adopted,  as  the  paper  referred  to  is 
not  named,  but  is  merely  described  as  "one  of  our  contem- 
poraries," and  sjme  editorial  other  than  our  own  may  be 
referred  t) — we  are  very  phased  to   know  that  groups  of 
B  itish  electrical  mmufacturers  are  deeply  engaged  upon  co- 
operative schemes  for  enterprisingly  dealing  with  the  re- 
quirements of  some  of  the  great  markets  that  are  expected 
to  offer  such  brilliant  opportunities.     We  c  mfidently  anti- 
c'pate  that  the  mist  gratifying  results  will  sooner  or  later, 
perhaps  immediately,  reward  the  efforts  of  those  who  have 
had  the  courage  a  ad  patience  to  develop  schemes  and  are  pre- 
pa-ei  to  make  the  necessary  iaitial  sacrifice.    It  is  many  years 
ag}  now,  when  manufacturers  were  only  just  beginning  to 
"  get  together,"   that   we  published   appeals   from    China, 
Australia,  and  from  Canada,  from  expert  contributors  of  our 
own  who  had  travelled  the  world  over  in  the  interests  of 
trade,  and  from  Governmental  trade  representatives  whom 
we  interviewed  when  home  fresh  from  their  Colonial  inves- 
tigations, urging  British  electrical  and  engineering  firms  to 
come  toge'jher  in  groups,  and    by  diut  of  the  strong  organi- 
sation  and  backing  thus   obtained,  secure  for  us  a   more 
reasonable   command  of   excellent    markets.      It    is   with 
pirdonable  pride  that  we  see  that  our  suggestions,  which 
were  sometimes  received  with  contumely,  but  nevertheless 
were  c  insistently  supported  by  means  of  editorials  and  by 
contributions  of  expert  students  of  world  trade,  are,  in  this 


year  of  grace  1915,  being  adopted  at  any  rate  by  some  of 
our  firms. 

Though  we  have  never  attended  the  "  burial "  of  the 
principle  of  co-op5ration,  we  have  recorded  the  liquidation 
of  sime  projects  inaugurated  with  that  great  word  upon 
their  banners,  and  it  has  been  our  painful  duty  to  observe 
what  has  happened  when  the  reader  of,  or  the  advertiser  in,  an 
electrical  publication  has  been  afforded  an  opportunity  of 
being  a  shareholder  in  the  same.  Publications  in  which  the 
advertisers  are  the  shareholders  cannot  hope  to  possess  the 
smallest  shred  of  independence,  though  they  may  have 
special  fuQctions  to  fill  in  which  that  important  quality  do€s 
not  c  )uut.  While  we  advocate  co-operation,  we  recognise 
that  i'i  has  its  limitations  ;  only  last  yeir  we  witnessed  the 
iaability  of  avowed  apostles  of  the  principle  of  co-operation 
too  operate  among  themselves. 

The  reader  will  observe  that  "  that  blessed  word  "  co- 
operation has  led  us  a  long,  long  way  from  where  we  meant 
to  go  when  we  started  to  write  this  article.  Mr.  Trip  urges 
Americans  to  co-operate  and  revive  home  industries  by  an 
effort  to  engender  widespread  confidence — ordering  require- 
ments ahead  so  as  to  fill  the  blank  spaces  in  their  works. 
We  continue  to  urge  manufacturers,  whether  organised  or 
not,  to  do  their  utmost  to  ensure  a  splendid  position  for 
British  electrical  and  engineering  industries  in  the  future, 
by  adopting  and  pursuing  unceasingly  measures  which  will 
gain  for  us  a  firm  hold  upon  Colonial,  European  and  other 
foreign  markets — individually,  if  they  are  strong  enough, 
as  some  undoubtedly  are,  but  co-operatively,  in  groups,  if 
they  cannot  tackle  the  business  alone.  We  believe  that 
they  will  be  able  to  rely  upon  the  co-operation  of  the 
British  people  for  a  time  as  regards  the  home  market, 
especially  if  there  be  some  modification  of  (iovernment 
]iolicy  so  as  to  favour  the  purchase  of  British  products  with 
British  public  money.  Even  if  that,  when  granted,  only 
continues  for  a  time,  it  will  materially  assist  until  the  benefits 
of  campaigns  abroad  bring  a  large  and  continuous  volume 
of  new  business  from  Colonial  and  European  markets. 


A  Blank 
Specification. 


To  record  a  protest  against  methods  of 
procedure  which  impose  unjust  burdens 
upon  firms  tendering  for  contracts  is  no 
new  policy  with  us  ;  but  in  the  past  we  have  usually  taken 
up  the  cudgels  on  behalf  of  manufacturers  of  electrical 
machinery,  whereas  t"he  case  to  which  we  now  wish  to  direct 
attention  concerns  installation  contractors  only. 

The  matter  arises  in  connection  with  the  electric  lighting 
of  a  new  sanatorium  at  Thingwall,  for  the  Corporation  of 
Birkenhead,  under  the  superintendence  of  the  borough 
engineer  and  surveyor  (a  M.Inst.C.E.)  ;  from  original  docu- 
ments we  gather  that  the  engineer  invited  a  number  of  con- 
tra3ting  firms  to  tender  for  the  work,  by  means  of  a  circular 
letter  which  stated  that  plans  might  be  seen,  and  specifi- 
cations, bills  of  quantities,  and  form  of  tender  obtained 
at  his  office,  on  payment  of  a  deposit,  to  be  returned  on 
receipt  of  a  bona  fide  tender.  Fourteen  days  from  the  date 
of  the  circular  were  allowed  for  the  lodging  of  sealed 
tenders— including  eleven  working  days. 

There  was  nothing  extraordinary  in  this  ;  but  the  so-called 
specifieatiou,  when  obtained,  was  found  to  consist  mainly  of 
general  conditions,  and  a  list  of  the  rooms  to  be  lighted, 
with  their  dimensions.  A  key  plan  to  the  district,  and  a 
plan  of  the  laundry  block,  accompanied  the  "  specification," 
but  no  other  drawings  were  provided.  The  main  buddings 
comprised  38  rooms,  including  two  wards,  and  there  were, 
in  addition,  1 2  rooms  in  other  baildings,  two  large  shelters, 
and  the  grounds  to  be  lighted.  From  the  meagre  data 
supplied,  it  would  be  impossible  to  prepare  even  an  approxi- 
mate estimate  of  the  cost  of  the  installation  ;  no  scheme  was 
obtainable,  and  the  borough  engineer,  we  are  informed,  stated 
that  he  was  asking  a  number  of  firms  to  draw  up  schemes,  with 
the  intention  of  selecting  one  of  these  and  then  asking  the 
firms  to  tender.  In  other  words,  he  invited  these  firms  to  act  as 
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honorary  consultinsr  engineers,  and  did  not  even  promise  to 
place  the  order  with  the  winner  in  the  preliminary  com- 
petition or  to  remunerate  him  in  any  way. 

The  wh  lie  procedure  was  obje'ctionaVile  on  various 
grounds.  In  the  first  place,  the  engineer,  if  he  felt  himself 
unqualified  to  draw  up  a  proper  scheme  and  specification, 
ought  to  have  called  in  the  aid  of  a  competent  consulting 
electrical  engineer  to  do  si ;  such  a  proceeding  would  have 
been  in  no  way  undignified,  he  being  a  civil  not  an  electrical 
engineer,  and  it  would  have  safeguarded  the  public  interests 
against  waste  and  inefficiency.  Secondly,  a  deposit  ought 
not  to  have  been  demanded,  seeing  that  a  do >i a  title  tender 
obviously  Could  not  be  submitted,  and  indeed  was  apparently 
not  desired.  While  the  practice  of  placitig  the  whole  matter 
in  the  hands  of  a  selected  contracting  firm  of  high  standing 
might  have  been  adopted  in  the  case  of  a  private  contract, 
it  is  not  ptrmissible  in  the  case  of  a  municipal  contract, 
which  must  be  put  up  to  public  tender  ;  but  such  tendering 
should  be  based  upon  uniform  requirements,  which  cannot 
be  the  case  when  no  definite  scheme  is  placed  before  the 
tenderers.  And  lastly,  to  require  a  number  of  firms  to 
incur  the  expense  and  loss  of  time  involved  in  prepnring 
separate  schemis  is  not  only  an  undesirable  proceeding 
at  any  time,  buo  is  unpatriotic  when  we  are  at  war  and 
when  the  services  of  every  engineer  should  be  utilistd  in  the 
most  tffi'  ieut  way. 

The  proper  course  in  such  a  case  is  f^r  every  contractor 
to  decline  to  tender  under  such  onditions. 


There  has    not    been  any  change   of 

The  Rubber      •  .  ■      i„        •  r       r  i 

„     .  importance  in  ihe  prices  ruling  from  day 

Market.  ,      ,  ,        ,  ■       ,        r  1 

to  day  for  crude  rubber,  but  the  tendency 

of  the  market  appears  to  have  bten  quietly  towards  improve- 
menc.  The  home  trade  demand  has  continued  good,  which 
is  quite  in  keeping  with  the  well  sustained  activity  shown 
in  pretty  well  all  branches  of  the  manufacturing  trades,  the 
state  of  things  in  the  various  tire  plants  all  over  the  country 
being  absolutely  unprecedented.  The  immense  orders  given 
out  for  life-saving  equipment  for  distribution  to  all  thos-e 
employed  in  the  Fleet,  has  put  manufacturers  in  a  difficult 
position  on  account  of  the  ttrrihle  pressure  which  exists  for 
deliveries,  and  this  at  a  time  when  ah  other  departments 
of  works  are  running  night  and  day  on  State  orders.  As 
regards  export  business,  the  American  demand  has  not  been 
quite  so  active  as  it  was  recently,  which  is  only  natural,  for 
quite  heavy  quantities  were  dispatched  some  time  ago  to 
New  York.  Moreover,  it  is  understood  that  certain  big 
consNmHrs  at  Akron,  in  Ohio,  have  taken  very  large 
deliveries.  A  good  deal  of  this  rubber  was,  during  the 
embargo,  diverted  to  Toronto,  where  it  was  temporarily  held 
up,  but  big  consignments  have  also  been  shipped  from 
Liverpool  by  mail  steamer,  so  urgent,  was  the  need  for  raw 
material  at  the  American  plants.  I'lic  difficulties  of  obtain- 
ing supplies  >  f  finished  goods  for  the  troips  would  have 
been  rendered  exceediniily  acute  hid  nor,  the  enihargo  been 
relieved  hy  the  resumption  of  exports  of  rubber  from  here 
to  the  United  States.  As  it  was,  the  price  of  lU'ude  rubber  in 
America  practically  doubled  during  the  duriitiori  of  the 
embnri;o,  but  now  things  are  assuming  ii  lU'  re  normal 
app-'iirance.  The  following  guarantee  hws  to  be  finned 
by  American  firms  importing  rubber  from  the  United 
Kingdom  :  — 

We  will  not  export  from  the  Uniterl  Si^afes  any  raw  ruhhpr, 
reclaimnd  rubber,  or  wa'i'e  rubber,  whetner  'he  na'no  has  bef  n 
importpH  from  the  Briti>-h  D  iminionn  or  nut,  otherwine  than  to  the 
United  Kinu'lom  or  to  a  British  I)  inii  lion. 

We  will  not  sell  the  rubber  now  delivered  by  you  to  any  dealer 
or  o  her  p-rsoa  or  p-rsons  in  the  Unit. d  States,  but  will  use  it  for 
our  own  manufacturing  purposes. 

A.I1  ordfi's  received  bv  us  for  manufaetiired  or  part'ymanufao- 
lured  ruhb'r  ifoods  to  be  sent  to  npu"r«l  E'lmpean  nountnes  ^hHll 
be  exeouted  from  storks  maintained  'y  ui  in  the  United  Kinedom 
or  he  executed  by  shipments  to  the  United  Kintydom.  and  reshipptd 
from  there  under  lioence  to  be  obtained  for  export  therefrom. 

We  will  n  't  ex  cate  any  orders  fir  mannfaetnred  or  pa'tly- 
mannfactured  robber  pjnods  to  be  sent  either  directly  or  indirectly 
to  any  country  or  State  at  war  with  Great  Britain. 


We  will  not  sell  any  manufactured  or  partly-manufactured 
rubber  goods  to  any  pprson  in  the  United  States  without  satisfyirg' 
ourBelves  that  there  is  no  intention  on  his  part  to  export  or  resell 
the  same  for  exportati'in  to  any  countries  in  Europe  other  than 
Great  Britain.  France,  or  Russia,  otherwise  than  by  shipping  to  the 
United  Kingdom  and  reshipping  from  there,  under  licence  to  be 
obfaioed  for  f  xport  therefrom. 

If  we  export  any  manufactured  or  partly-manufactured  rubber 
goods  to  a  destination  outside  Earope,  not  being  in  a  British 
possession,  we  will  prior  to  or  simultaneously  with  this  shipment, 
give  particulars  of  the  goods  so  shipped  and  their  destination. 

All  rubber  tires  exported  by  us  or  sold  by  us  forexp  irt  shall  bear 
a  distinctive  name  or  mark  which  we  will  communicate  to  yoo,  so 
as  to  identify  them  as  being  our  manufacture. 

The  Strenuous  efforts  made  by  Germany  to  obtain  rubber 
are  shown  by  the  detection  on  the  steamer  f'relic.  loading 
in  the  United  States  for  German  ports,  of  bales  of  cotton- 
waste  each  containing  4  lb.  of  rubber.  The  fraud  was 
discovered  by  the  X-ray  examination  always  now  conducted 
in  connection  with  the  loading  of  vessels  for  Germany  at 
American  ports. 

According  to  official  information  issued,  the  export  of 
rubber  from  the  Federated  Malny  States  during  .January 
was  3.473  tons  compared  with  2,bl2  tons  in  January,  1914, 
and  3,361  tons  in  December  last.  The  returns  for  January 
constitute  an  absolute  record,  and  testify  alike  to  the  pro- 
gress of  production  there  and  to  the  clean  sweeping  of  the 
seas  by  the  Britihh  Navy. 


It    is    a   matter    of    common    know- 

in  Delivery  ^®'^»^  ^^^^  certain  of  our  electrical 
manufacturing  firms  have  been  called 
upon  by  the  Government  to  carry  out  urgent  orders 
in  connection  with  the  operations  of  the  naval  and  mili- 
tnry  authorities  ;  in  some  cases  almost  the  whole  output 
of  the  works  has  been  devoted  to  this  pre-eminently 
important  service  since  the  commencement  of  the  war, 
greatly  to  the  detriment  of  the  ordinary  business  of 
the  firms  concerned.  The  prices  paid  by  Government 
for  such  work  have  not  been  gilt-edged,  and  it  would  be  a 
mistake  to  suppose  that  the  manufacturers  were  greedily 
taking  advantage  of  the  nation's  need.  Moreover,  large 
numbers  of  skilled  workmen  have  been  called  up  to  the 
Colours  or  have  enlisted,  with  the  result  that  workshop 
organisation  has  been  seriously  embarrassed,  thowgh  the 
authorities,  recognising  this  fact  after  a  time,  declared  that 
such  men  would  serve  their  c  lUiitry  no  less  effectively  by 
continuing  their  ordinary  avocations.  The  manufacturers 
under  these  diHicult  conditions  have  uttered  no  complaint, 
but  have  patriotically  endeavoured  first  to  tatibfy  the 
military  nquirements  at  all  costs,  and  afttrwaids  to  do 
what  they  can  to  sufip'y  the  needs  of  their  regular 
oust  imers. 

The  latter,  unfortunately,  have  not  always  evinced  a  dis- 
ptsition  to  exercise  pat  e nee  and  to  make  du->  allowance  for 
the  ngeticy  of  Government  orders.  The  diffieulty  of  their 
situation  commands  our  sympathy,  but  some  of  them — like 
so  many  o  hcis  of  our  fe  loiv-ci  untrymen — apparently  fail 
utterly  to  realise  that  this  nation  is  now  enga^'ed  in  the  most 
violent  struggle  recorded  in  history — a  fight  for  its  very 
existence  a~  a  nation.     The  idea  still   seems  to  prevail  in 

some  (juaners  that  there  is  "  a  sort  of  war  "  in  progress 

but  that  it  is  on  the  Continent  and  need  not  trouble  us 
much.  There  could  hardly  be  a  i^reater  or  more  dar  gerous 
error.  The  war  is  going  on  ///////  /lere  -  in  our  wiirkshoj>s  — 
and  on  their  efficiency  and  productiveness  the  issue  of  our 
fate  depends. 

Jlillioiis  of  men  and  millions  of  money  are  powerhss  to 
gain  the  victory  unless  our  forcts  luv  provided  with  ('(|uip- 
nient  and  munitions  of  war  of  the  highest  (|Uidity.  in  ample 
ciiiHiitny,  and  at  the  earlie^t  p  ivsible  momei  t.  We  there-, 
fore  appeal  to  those  would  be  purchasers,  who  are  tired  of 
the<'onstant  reiteration  of  the  plea  that  delays  in  delivery 
are  due  to  urgent  Goveinniint  demands,  to  accept  that  plea 
without  d'lnnr,  and  to  Hnbirdinnte  their  own  require  ments 
to  the  imperious  necessities  of  the  nation.  'I  he  plra  is 
genuine  let  them  not  think  it  a  mere  excuse  ;  and  those 
who  wTi-y  the  hard-pressed  manufacturers  in  question 
wiih  their  complaints  are  guilty  of  a  grave  disservice 
to  their  country. 
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A    HIGH-PRESSURE    TRANSFORMER. 


For  testing  cables,  porcelain  insulators.  Ac,  very  high 
pressures  are  required,  aud  a  cumber  of  trausformers  lor 
this  work  have  been  built  by  the  0<;rlikon  Co.  givine 
pressures  of  200,000  to  250.000  v»lts.  The  constant  rihe 
in   working  pressures,   however,    ^\hich  now   run  upwards 


The  (ires-'Ure  is  gauged  by  means  of  a  spark-gap,  which 
i'  sten  iu  operation  in  fig.  2  ;  this  is  preferred  to  the  use 
of  a  voltmeter  on  the  primary.  DisL.harge  between  points 
lakes  plaje  across  a  mdximum  distance  of  244  mm.  at 
100,000  R.M.s.  volts  ;  514  mm.  at  200,000  volts  :  774  mm. 
a  300,000  \o'ts  ;  ],050  mm.  lat  400,000  volts  ;  1,320  mm. 
at  .^00,000  volts  ;  1,5S0  mm.  at  600,000  volts,  and 
1,.S50     mm.     at    700,00(1     volts.        The     electrodes     are 


Fig.    1. — OEHLIKOs'HIGH-PKBSSCBE  TCANSI-jHUEt. 


ImG.   2. — ThASSFJEMER   IN    USE. 


Fig.  3  — Damping  RESISTA^•CE. 


;^^ 


of  100,000  volts  in  Central  Europe  for  long  transmis'ons, 
has  necissititei  still  higher  test  pressures,  and  we  illustrate 
herewith  a  transformer  which  the  company  has  recently  con- 
struc'^ed  for  its  own  test  room,  giving  secondary  pressures  of 
250,000  and  500,000  voles. 

The  cjntinuDUS  rated  load  is  500  kva.  at  500  volts  on 
the  primary.  ,  The 
oil  tink  is  3'6  m. 
h'gh  X  3'3  m.  in 
diameter :  the  height 
over  the  terminals 
is  5  75  m..  and  over 
the  suspension  frame 
s  9  m.  The  weight  ' 
of  the  a;ti\'e  part 
of  the  transformer 
is  10  tons,  and  of 
the  tank  over  5 
tons;  the  latter 
holds  19  tons  of 
oil,  the  total  weight 
of  the  tran-iformer 
being  about  34  tons. 

Fig.  1  gives  sime 
idea  of  the  dimea- 
s'oos  of  the  appira- 
tU''.  The  third  ter- 
minal represents  the 
mid -point  of  the 
secondary  winding, 
which  i-^  nor  nally 
earthed,  but.  for 
sp-iiUHl  tes's  (up  to 

200,1)00  volts)  can  be  in  ulaied.  One  po'e  of  the 
primiry  is  always  earthed.  T(ie  iua.\imu  u  pressure  attiin- 
able  ij  000,000  voks,  and  ilie  uut^iut  ca^i  be  raised  to 
2,000  KVA.  momentarily. 


Fig.  4.— I.\"oucrioN  Regulator. 


mounted  on   a  graduated  scale,  bolted  to  the  top  of  the 
t  ink. 

I'hi  discharging  poles  are  not  connected  to  the  main  ter- 
mi  lali  direc:ly,  bu",  thrmgh  a  carb  )n  resistance,  which  is 
kept  alivays  in  cLrcuio  to  damp  out  the  dangerous  oscilla- 
t.ojs  of  pretsjre  which  occur  when  the  spark  jumps  across 

the  gap.  The  resist- 
ances, which  are 
shown  separately  ia 
ti^.  3,  are  boltad  to 
the  terminal  spheres 
and  are  suspended 
with  them  by  in- 
sulating tubes  from 
an  iron  frame.  The 
voltage  is  controlled 
by  an  i n d action 
regulator,  tig.  4,  in 
the  primary  circuit, 
giving  a  continuous 
\ai-iation  in  the 
sec  jtidary  circuit 
from  0  to  500,000 
volts. 

When  testing 
cibles  or  insulators 
of  large  capacity, 
the  capacity  current 
can  be  completely 
balanced  by  con- 
necting a  variable 
iuductince,  fig.  5, 
across  the  terminals 
nf  the  transformer  primary,  and  adj  istin,'  it  so  that 
the  cu  renr,  (l)\ing  is  only  sufficient  to  make  g)od  the 
l.>ss;s.  When  th  s  is  d  .iie,  the  regal.it  ir  need  only  be 
large  enough  to  provide  for  the  loises  in  the  trinsformer.;   J 


Fig    5. — Variable  Inductance, 
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THE    ELECTRICAL    TRADE    OF    SIAM. 


By  "  L.  A.  DB  M." 


British  electrical  firms  have  for  many  years  neglected  the 
possibilities  as  regards  trade  in  Siam,  indeed  most,  or  at 
least  many,  firms  are  so  wanting  in  knowledge  as  to  send 
ont  catalogues  addressed  Bangkok,  India— this  actually 
occurs  month  after  month.  Hence  the  writer  ventures  to 
give  a  few  notes  on  the  trade  conditions  of  Siam. 

The  capital  of  Siam  is  Bangkok,  which  is  situated 
immediately  alongside  the  River  Menam,  large  steamers 
beiog  able  to  get  right  up  the  river,  even  as  far  as  the 
Samsen  end  of  the  city  [population  of  Bangkok  about 
635,000],  while  river  boats  can  reach  a  point  inland  some 
120  miles  from  the  river  mouth. 

Much  useful  information  may  be  obtained  from  Mr. 
W.  A.  Graham's  book  on  Siam,  published  by  Alex.  Moring, 
Ltd.,  London,  and  from  the  Bangkok  and  Siam  Directory, 
published  by  the  Bangkok  Times  Press,  Ltd.,  at  a  price  of 
10  ticals  per  year,  whic'i  is  obtainable  from  Messrs.  Algar, 
11,  Clement's  Lane,  London. 

Shipment  of  Goods. — The  East  Asiatic  Co.  run  a  direct 
line  of  large  steamers  from  Antwerp  and  Middlesbrough  to 
Bangkok,  where  they  caa  discharge  alongside  the  company's 
wharf.  The  journey  takes  about  seven  weeks.  The 
P.  and  0.  Steamship  Co.  also  ship  to  Bangkok,  bat  goods 
have  to  be  transhipped  at  Smgapore,  from  which  port  there 
are  steamers  running  weekly  to  Bangkok. 

Banking  Houses. — The  principil  banking  houses  are  : — 
'  Hong-kong  and  Shanghai  Bank. 

Chartered  Bank  of  India,  Australia  and  China. 

Banque  de  I'lndo-Chine. 

Mercantile  Bank  of  India,  Ltd. 

Electrical  Power  Stations. — There  are  two  electricity 
supply  stations  in  Bangkok,  viz.  : — The  works  of  the  Siam 
Electricity  Co.  The  Government  power  station,  Samsen. 
A  third — a  tramway  station— put  down  some  few  years  ago 
proved  to  be  a  fiaancial  failure,  and  has  been  practically 
dismantled. 

The  Siam,  Electricity  Co. — This  station  is  a  very  old  one, 
and  until  quite  recently  supplied  single-phase  current  at 
2,000  volts,  100  cycles,  transformed  down  to  100  volts. 

The  company  has  recently  changed  over  to  three-phase, 
50  cycles,  and  adopted  a  station  voltage  of  3,500  volts,  the 
old  single-phase  supply  at  100  cycles  being  almost  entirely 
done  away  with.  Two  1,000-K\v.  turbo-alternators  recently 
installed  supply  the  three-phase  power,  the  tramway  being 
fed  from  a  motor-generator,  and  alternatively  from  a  steam 
engine-driven  direct-current  machine.  Manager.  Mr. 
W.  L.  Grut ;  chief  engineer,  Mr.  H.  Hansen. 

The  Government  Samsen  Power  Station. — In  11)11  the 
Siamese  Government  invited  tenders  for  the  construction  of 
a  large  power  station  at  Samsen,  Bangkok,  the  contract  being 
secured  by  the  A.E.G.,  the  B.T.H.,  and  the  G.E.  Co.  of 
America,  who  put  forward  a  joint  tender. 

The  station  was  started  up  in  December,  1912.  but  the 
contractors  have  to  run  the  plant  until  the  end  o(  March. 
1915,  on  behalf  of  the  Government,  under  the  control  of 
the  contractor's  chief  engineer,  Mr.  Noi'l  E.  Dufty. 

Although  the  A.E  G.,  of  Berlin,  were  the  chief  contrac- 
tors, the  whole  t  f  their  staff  are  English. 

This  station  is  very  well  equipped  with  most  modern  plant, 
even  down  to  CO,  recorder  and  \,^a,  water  recorder.  The 
boiler  house  is  tiotcd  with  eisjht  Babcock  &  Wiico.x  land 
type  water-tube  boilers  fired  with  rice  husk  (also  known  as 
piddy  husk)  and.  alternativelv,  o  I  fuel.  The  power  house 
plant  comprises  three  AECi.  turbo-alternators  of 
1,335  K.V.A.,  3,500-volt,  50-cycle.  3,000  U.IMI..  and  a 
motor-generator  having  an  output  of  approximately  375  KW., 
together  with  a  Tudor  storage  battery." 

The  stati  in  voltage  is  3,500  to  3.«5(>  volts,  the  distri- 
bution lines  being  kept  at  3,500  volts. 

The  distrihu'.ion  area  is  very  extensive,  there  being  over 
120  km.  of  high-tension  distribution  line  in  operation. 

So  far  the  load  on  this  station  is  far  below  that  antici- 
pated, being  under  300  K\v.,  and  the  management  are 
trying  very  hard  to  increase  the  load  by  introducing  motor 

*  This  station  was  fiill.v  described  in  the  ELECTiiKAL  Review 
of  the  Oih,  13th  and  20th'November,  lUH.— Eds. 


driving  to  the  losal  rice  mills  and  saw  mills.  In  this 
direction  there  should  be  a  field  for  British  firms,  as  some 
of  the  saw  mills  have  already  taken  up  electric  driving. 
At  the  moment,  the  chief  load  on  the  station  is  the  water- 
works, where  all  pumping  is  done  electrically. 

The  low-tension  distribution  is  at  1 10  volts,  except  the 
street  lighting,  where  the  more  modern  practice  of  220  volts 
has  been  adopted.  Current  is  supplied  for  lighting  at 
40  satangs  per  unit,  and  at  half  rate,  i.e.,  20  satangs,  for  power 
purposes.  [Note. — One  pound  sterling  is  approximately 
ticals  13,  satangs  11,  and  one  tical  equals  100  satangs.] 

Hence  it  will  be  noted  that  the  cost  of  current  is  very 
low,  especially  for  a  country  where  coal  is  dear. 

The  following  notes  should  be  carefully  borne  in  mind  in 
connection  with   Siamese  trade. 

Language. — Very  few  Europeans  have  more  than  a  slight 
knowledge  of  Siamese,  whereas  nearly  every  educated 
Siamese  speaks  English  more  or  less  fluently,  so  tbat  for 
the  most  part  English  catalogues  can  be  safely  sent  out. 

Weights  and  Measures. — By  a  Decree  issued  in  1912, 
the  King  of  Siam  introduced  the  metric  system  into  Siam, 
and  the  older  weights  and  measures  are  now  almost  defunct. 
The  old  unit  of  weight,  the  picul  or  haph  (equal  to  133^^  lb. 
avoirdupois),  is  still  used  by  the  old  rice  mill  men,  and 
some  of  the  older  cubic  measures  are  retained  to  some 
extent  in  the  teak  wood  trade. 

Siamese  Coinage. — The  1 908  Gold  Law  introduced  the 
new  metric  coinage,  as  follows  : — 

Gold.    —     Dos,  or  10  tical  piece. 
Silver.  —     1  Ticil. 

2  Salung  piece  and 
1  Salung  piece. 
Nickel. —  10  Satang  piece. 
5  Satang  piece. 
Bronze. —     1  Satang  piece. 
Climate. — la  connection   with  the  rating  of  motors,  Ac, 
it  must  be  borne  in  mind  that  the  climate  is  tropical ;  during 
the   hot   and  the   rainy   seasons  (March    to   October)  the 
temperature  variation  is  from    108     F.  to  79'^  F.     In  the 
cold  season,  from  the  end    of   October  till  February,  the 
maximum  temperature  is  between  94   and  106    F.,  while  the 
minimum  temperature  may  reach  55    F.       The  climate  is 
also  very  humid,  and  leather  work,  itc,  is  liable  to  suffer 
badly  from  mildew,  while  steel  and  iron  work  rusts  very 
badly.       Electric     meters     are     very    liable     to    become 
useless    owing    to     rusting     of     the     magnet-pole     faces, 
unless  such  iron  parts  are  well  protected.     Nickel  plating 
does  not  stand  well,  and  the  only  really  satisfactory  way  to 
prevent  rusting  appears  to  be  the  "  Coslettising  "  process. 
Hygroscopic  insulation    materials  such  as  fibre  should  be 
carefully  avoided. 

Fauna,  Inserts,  Ac. — In  common  with  all  tropical 
countries,  insects  are  liable  to  cause  considerable  trouble, 
the  writer  having  come  across  one  instance  where  mud  ants 
caused  an  entire  failure  of  a  small  telephone  installation, 
while  in  a  second  instance  a  batch  of  arc  lamps  gave 
trouble  owing  to  flies  clogging  up  the  regulating  magnets. 

White  ants  attack  all  European  woods,  and  therefore 
only  teak  wood  should  be  used  for  ifistrument  cases,  &c., 
especially  where  such  woodwork  is  a  fixture.  Cases  are  by 
no  means  unknown  where  white  ants  have  attacked  the 
woodwork  of  even  motor-cars  that  were  not  in  constant  use, 
while  cable  drums  are  often  completely  ruined  befoie  the 
cable  has  been  laid  :  hence  such  drums  and  all  packing 
cases  that  may  have  to  be  stored  for  a  time  should  be 
treatei  with  white  ant-resisting  compound.  The  local  firms 
usually  place  all  packing  cases  on  a  floor  or  bed  of  paddy 
husk,  which  to  a  great  extent  prevents  white  ants  reaching 
the  woadworU. 

Lead-covered  cable,  especially  telephone  cable,  has 
proved  quite  a  failure  in  Siam  due  to  the  existence  of 
a  small  inscit  that  bores  holes  through  the  lead  covering. 
This  insect  has  caused  a  great  deal  of  troulile  with  the 
overliead  lead-covered  telephone  cables  in  iiangkok  and 
elsewhere,  and  has  also  been  responsible  for  the  complete 
failure  of  a  lighting  system  using  lead-covered  cable, 
although  such  system  is  well  known  and  quite  reliable  in 
Europe.  This  trouble  is  not  by  any  means  confined  to 
Siam,  being  experienced  in  China  and  other  parts  of  the 
East.    So  far  as  can  be  ascertained,  lead-covered  cable  laid  in 
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the  ground  is  protected  from  attack  provided  the  cable  is 
steel  tape  armoured,  or  alternatively  laid  in  bitumen. 

Indutifries  of  Siam. — The  main  industries  of  the  country 
are  fishing  and  agriculture,  where  for  some  years  to  come 
little  opsning  wOl  exist  for  the  introduction  of  machinery. 

.Juso  on  the  outskirts  of  Bangkok  there  have  been  one  or 
two  electrically-driven  pumps  installed  for  the  irrigation  of 
rice  fields  on  a  more  or  less  experimental  scheme.  Now 
that  electric  power  is  available  it  is  possible  that  some 
extension  if  this  nature  may  be  developed, especially  in  view 
of  the  fact  that  the  large  Government  irrigation  scheme, 
which  was  to  have  cost  some  three  million  sterling,  has  had 
to  be  partially  relinquished  owing  to  the  war  in  Europe. 
At  present  the  methods  of  irrigation  used  are  crude  in  the 
extreme,  but  probably  an  enormous  amount  of  spade 
work  will  be  required  to  introduce  much  in  the 
way  of  modern  methods.  As  a  matter  of  fact, 
the  implements  and  methods  used  at  the  present  date 
differ  little,  if  at  all,  from  those  used  in  the  remote 
history  of  Siam. 

Time  was  when  Siam  was  a  great  sugar-producing  country, 
but  in  recent  years  this  industry  has  quite  died  away,  and 
only  a  small  amount  of  cane  sugar  is  grown  for  local  con- 
sumption. As  regards  cotton  growing,  nearly  all  the 
cotton  produced  is  used  locally,  little  or  none  being  exported. 
The  teak  forests  of  Siam  are,  of  course,  known  all  over 
the  world  ;  most  of  the  teak  logs  are  floated  down  the 
river  to  Bangkok  for  treatment  at  the  various  large  saw- 
mills th'Tf.  many  of  which  have  already  taken  up  electric 
driv  ng  and  adopted  electric  cranes.  Even  up  country  one 
finds  many  small  lighting  plants  at  the  various  teak  logging 
forests. 

There  mast,  in  the  near  future,  be  considerable  develop- 
ment as  regards  Siam's  mining  industries  ;  already  there  are 
signs  of  considerable  activity  in  tin  mining,  and  the 
Government  have  at  last  woke  up  to  the  fact  that  the 
country  can  no  longer  neglect  its  mineral  fields  development. 
The  mo.-t  important  industry  is  that  of  rice  milHng,  and 
here  the  British  have  sadly  neglected  trade.  Not  so  many 
years  ago  practically  every  bit  of  the  rice-milling  machinery 
came  from  England,  but  in  recent  years  German  firms,  with 
engineers  resident  on  the  spot,  have  captured  the  whole  of 
the  trade. 

The  mills  are  mostly  owned  by  Chinese  ;  in  fact,  mrst  of 
the  trade  of  Sidm  is  in  the  hands  of  the  industrious  Celestial. 
It  takes  time  and  patience  to  work  up  a  trade  with  the 
Chinese  mill-owners,  but  once  a  connection  is  well  estab- 
lished, the  Chinaman  may  be  regarded  as  a  sure  customer 
who  is  not  easily  led  away  by  any  chance  firm  that  happens 
to  come  along.  Up  to  now  very  little  attempt  has  been 
made  to  introduce  spinning  and  weaving  machinery,  the 
native  cloth  being  produced  on  a  crude  loom  made  out  of 
wood  and  bamboo  poles.  In  spite  of  the  crude  nature  of 
the  looms,  the  work  done  by  the  natives  is  of  very  good 
quality,  and  there  should  be  a  field  for  the  introduction  of 
proper  weaving  machinery. 

Just  recently  one  or  two  hand-looms  have  been  imported, 
so  that  a  beginning  has  been  made,  and  thbre  is  no  reason 
why  this  trade  should  not  develop,  even  to  the  extent  of 
electrically-driven  weaving  sheds. 

Railways. — The  recent  orders  for  bridges  and  rolling 
stock  for  the  Siamese  railways  have  drawn  manufacturers' 
attention  to  the  possibilities  of  trade  in  this  direction. 
The  orders  for  the  new  signalling  gear  wnd  other  railway 
electrical  apparatus  for  the  new  Bangkok  Station  were 
secured  by  the  A. E.G.,  of  Berlin,  who  had  an  engineer  and 
oflBce  on  the  spot  ;  English  firms  appear  to  have  taken 
very  little  trouble  regardii  g  this  offer.  Train  lighiing  is 
also  a  neglected  field,  although  the  Siamese  are  very  much 
in  favour  of  electric  lighting  on  the  railroads.  A  very 
plainly-worded  history  of  the  railway  development  of  the 
country  will  be  found  in  Mr.  <4raham's  book  already  referred 
to,  which  also  lays  bare  the  early  methods  adopted  by  the 
Germans  to  secure  the  radway  trade. 

The  first  railroad  in  Siam  was  the  line  from  Paknam,  at 
the  mouth  rf  the  River  Menam,  up  to  the  capital  of  Bang- 
kok, which  was  opened  in  1S93,  and  has  a  length  of  only 
12  miles.  In  1901  the  Northern  line  was  fini^hed  from 
Bangkok  to  Karat,  some  10.5  miles,  while  in  1903  the 
Southern  line,  from  the  west  fide  of  the  river  to  Petchaburi, 


94  miles,  was  completed.  Since  the  above  dates  the  rail- 
way development  has  been  quite  rapid,  and  a  few  years' 
time  will  see  the  linking  up  of  the  Siamese  radway  system 
wiih  that  of  the  British  Federated  Malay  States. 

The  Royal  Railway  Department  Northern  Line  (broad 
gauge)  is  under  German  control,  the  director-general  being 
Kgl.  Baurat  L.  Weiler,  while  the  Royal  State  Southern 
Line  (metre  gauge)  is  under  English  control,  the  control- 
ling engineer  being  Mr.  H.  Gittins. 

In  conclusion,  a  few  brief  notes  regarding  the  chief  elec- 
trical goods  sold  in  Siam  may  prove  useful. 

Lamps. — Arc  lamps,  mostly  replaced  by  metal-filament 
lamps  ;  trade  chiefly  in  the  hands  of  the  supply  stations 
themselves. 

Motors  ami  Fans. — Sold  through  local  firms  ;  nearly  all 
the  fans  are  of  Italian  and  American  manufacture. 

Cable  and  Wires.  —All  house  wiring  is  carried  out  with 
cable  on  cleat  insulators  ;  market  flooded  with  German  cable 
of  low  grade  with  which  CM. A.  wires  cannot  compete. 
Much  of  the  wiring  and  especially  the  ceiling  roses,  &c.,  are 
of  a  very  poor  quality  that  would  never  be  allowed  at  home, 
fuses  being  frequently  placed  in  both  tumbler  switches  and 
ceiling  roses. 

Shades,  Glassware,  and  FiUings. — These  are  mostly  of 
German  origin,  but  there  is  an  opening  for  the  various  more 
modern  and  scientifically  designed  fittiugs  in  the  better 
class  houses. 

Conduit  Systems  of  wiring  have  not  found  favour,  princi- 
pally due  to  lack  of  good  workmen,  and  to  heavy  condensa- 
tion of  moisture  causing  trouble. 

Rice  Mill  Lightinii — Dust  and  dump- proof  fittings  of 
strong  design  are  badly  required,  and  would  be  welcomed  by 
the  insurance  people.  All  switches  should  be  thoroughly 
well  enclosed,  as  the  dust  is  very  penetrating. 

Idumination  Material,  Electric  Sii/ns. —  Giving  to  the 
various  and  frequent  ceremonies  and  the  Siamese  love  of 
brilliant  illuminations,  there  is  an  extensive  market  for  all 
material  for  such  illumination  work,  especially  the  various 
forms  of  illumination  strip,  cheap  coloured  reflectors,  thermo 
flashers,  &c. 

Motor-Car  and  Motor-Boat  Lightiny. — Bmgkok  and  the 
river  are  thronged  with  motor-cars  and  motor-boats,  and 
electric  lighting  on  these  is  now  most  popular,  as  is  also  the 
use  of  electric  horns. 

The  number  of  motor-cars  in  Bangkok  (excluding  Royal 
cars  which  are  not  registered)  is  just  over  1,000. 
Electrically-driven  cars  are  used  to  a  limited  extent,  and  the 
electrically-propelled  motor-lorry  apoears  to  he  about  to  gain 
favour,  owing  to  the  low  rates  at  whirh  current  for  charging 
can  be  obtained  from  the  supply  stations. 

In  the  past  the  German  firms  have  worked  up  the  trade 
in  a  most  systematic  manner,  keeping  a  fully-e  |uipped  office 
in  Bangkok,  and  having  also  the  advantage  of  securing  the 
local  supply  company  as  agents.  The  Samsen  power  station 
contract,  which  went  to  Germany,  cost  over  £48.000, 
exclusive  of  the  station  buildings  nnd  conveyor  machinery, 
in  addition  to  which,  of  c  mrse,  the  A.EG.  having  once 
obtained  a  firm  foothold,  naturally  secur  d  all  the  extra 
orders  for  material,  even  down  to  the  telephone  caMes  for 
the  Government  Postal  Department,  the  value  of  which  has 
never  been  made  public. 

Tools  for  the  workshops  (English  manufacture),  fire 
hulrant  service,  oil  tanks,  &c.,  were  all  secured  by  the 
A.E.G.,  who  appeand  able  to  quore  and  supply  particulars 
for  the  local  erecting  office,  while  local  agents  were  belp'ess. 
This  is  precisely  the  German  method  from  start  to  finish  ; 
they  send  out  to  the  Colonies  ti.e  very  pick  of  their  staff, 
who,  by  having  a  free  band,  are  able  to  "  strike  when  the 
iron  is  hot"  without  the  loss  of  valuable  time  that  is  too 
often  taken  up  by  our  men  in  getting  infomution  or  in- 
structions from  home.  These  men  they  carefully  back  up 
with  ample  supplies  of  both  technicil  literature  and  cata- 
logues. Moreover,  every  little  detail  as  resiaids  the  require- 
ments of  the  local  market  iscarefulh  sent  home  for  future  use. 
Only  too  often  one  finds  ihnt  home  finis  s^^nd  out  nn- 
tr-iined  men,  very  often  ex-ship  engineers  who  li.ve  been 
disidi-irged  from  ilie  shipping  firms,  and  imagine  ihit  a 
Colonial  representative  needs  no  other  quHliiciiion  than  the 
ability  to  spin  yards  and  make  himself  gem  rally  sociable  at 
the  inevitable  "  Club." 
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THE    LATE    MR.    WILLIAM    BULLOCH. 


[by  a  member  of  his  staff.] 


In  last  week's  Electrical  Eeview  there  appeared  a  notice  of 
the  death  of  .Mr.  Wilhauj  Bulloch,  with  a  brief  account  of 
his  connection  with  the  Electric  Construction  Company, 
Limited.  May  p  member  of  his  works  stalf  be  permitted 
to  add  a  few  details  to  the  account  of  Mr.  Bulloch's  career, 
and  to  record,  through  the  publicity  of  this  jomnal,  the  extras 
ordmar}'  esteem  in  which  their  late  Chief  was  held  by  his  staff 
4ind  workpeople?   ■  .     . 

WiUiam  Bulloch  was  born  in  1870  and  educated'  at  Aberdeen 
Grammar  School.  Upon  leaving  school,  he  was  articled  to 
the  firm  of  Jamiss  Meston  &  Company,  Chartered  Accountants, 
Aberdeen,  apd  in  due  course  was  himself  registered  as  a 
chartered  accountant.  In  1893  he  joined  the  statt'  of  the 
Electric  Construction  Company,  Limited,  at  its  Head  Office 
in  Ijondon.  In  the  following  year  be  took  over  the  manage- 
ment of  the  commercial  department  at  the  Company's  Works, 
.Bushbui-y,  Wolverhampton.  Here  he  entir'ely  re-organised  the 
system  of  book-keeping,  introducing  a  costing  method  of  his 
own  which  is  stifl  in  use. 

In  19U1  he  became  General  Manager  of  the  works,  and  two 
years  ago  (still  retaining  his  position  as  Manager)  he  was 
electetl  to  a  seat  upon  the  Board  of  Directors.  ■  There  is  no 
need  to  remind  readers  of  this  journal  of  the  anxious  times 
through  which  the  electrical  industry  passed  during  Mr. 
Bulloch's  period  of  Maiiageraent  at  Bushbury:  the  fact  that 
the  E.C.C.  came  successfully  through  that  period,  and  is  now 
in  a  better  position  financially,   and  has  a  higher  reputation 


Mb.  William  Bulloch. 


WhiUocks,  Ltd.] 


[  Wuheihnmpto 


as  a  manufacturing  concern,  than  at  any  other  time  in  its 
history,  is  a  fitting  monument  to  his  skill  as  organiser  and 
wisdom  as  manager. 

Big  in  frame,  and  of  commanding  personality,  Mr.  Bulloch 
was  every  inch  a  man  and  a  master  of  men;  withal,  he  pos- 
sessed a  simplicity  and  directness  of  character  and  a  charm 
of  manner  which  ensured  a  rule  of  respect  unmixed  with 
feai".  Level-headed  and  confident,  he  was  seldom  ruffled,  and, 
on  those  rare  occasions  when  he  did  show  anger,  one  felt 
that  it  was  of  deliberate  intent.  In  the  darker  days,  whon 
we  of  his  staff  and  works  were  constrained  to  shake  our 
heads,  as  little  men  will,  and  to  discuss  anxiously  this  or 
that  matter  which  seemed  to  threaten  the  welfare  of  our 
business,  almost  invariably  we  ended  with  the  comforting 
assurance,  "Oh,  well,  the  Chief  seems  quite  happy  about 
it!"  And  this  confidence  in  him  he  repaid  by  confidence 
in  us.  He  indicated  broad  lines  of  policy,  but  seldom  inter- 
fered, unasked,  in  matters  of  detail.  Yet  there  was  little  that 
escaped  him;  he  grasped  instantly  any  problem  tliat  was  put 
before  him ;  nothing  was  too  big  or  too  small  for  his  attention ; 
with  all  his  duties  and  responsibilities  he  always  found  time 
to  discu.ss  in  his  deliberate  manner  any  dilliculty  that  might 
be  brought  to  him.  Accessible  at  all  Jimes  to  any  of  bis 
employees,  from  departmental  head  t<i  otlice  boy,  works  supe- 
rintendent to  yard  labourer,  no  one  with  a  legitimate  need 
of  guidance  ever  hesitated  to  apply  to  him.  Many  and  extra- 
ordinary were  the  stories  of  private  troubles  that  were  told 
to  him ;  much  and  valuable  the  a«.sistance  that  he  so  un- 
grudgingly gave.  Can  it  be  wondered  at  that  we  at  Bushbury 
feel  we  have  lost  more  than   a  master,  more  tlian  a  chief'.' 

What  was  the  .secret  of  his  success  a.s  a  business  organiser 
and  a  con'imander  of  men?  I  think  he  himself  unconsciously 
put  it  into  words  a  few  days  before  he  died.     The  staff  and 


workpeople  had  been  exercised  in  their  minds  over  some 
detail  in  connection  with  a  fund  to  which  they  were  contri- 
buting. A  meeting  was  held;  a  meetmg,  by  the  way,  which 
was  remarkable  for  the  sheer  affection — there  is  no  other 
word  for  it — for  their  Chief  which  ran  as  an  undercurrent 
through  the  speeches  of  blunt  working-men  wh©  were  there 
to  say  what  they  had  to  say  without  fear  or  favour.  Mr. 
Buhoch,  who  presided,  explained  briefly  the  purpose  of  the 
meeting,  and  with  a  "Well,  gentlemen,  I  have  thought  a 
good  deal  about  this,"  propounded  a  safe  and  equitable  solu- 
tion of  the  difliculty. 

There  I  think  you  have  it  :  Well,  gentlemen,  I  have  thought 
a  good  deal  about  this! 

,  The  remains  of  the  late  Mr.  William  Bulloch  were  laid  to 
rest  at  Bushbury  Parish  Church  on  Saturday  amid  many 
manifestations  of  regret-  The  formal  obsequies" were  attended 
by  a  large  number  of  personal  friends  and  representative  of 
public  bodies  including  the  Wolverhampton  Chamber  of  Com- 
merce, the  W'olverhampton  and  District  Engineering  Society, 
the  Wolverhampton  Conseiwative  Association,  members  of  the 
.E.C.C.  staff,  aad  a  numerous  body  of  workmen.  The  officiating 
clergyman  was  the  vicar  of  the  parish,  Eev.  Percy  Scott.  The 
chief  mourners  were  the  family  and  relatives  of  the  deceased. 


THE    INDUSTRIAL    POSITION    IN    THE 
UNITED    STATES. 


Our  American  contemporan"  the  Electrical  World  contains 
the  following  report  of  part  of  a  speech  on  the  present  condi- 
tion of  electrical  and  industrial  affairs,  which  was  delivered  in 
January  at  Boston  by  Mr.  Guy  E.  Trip,  chairman  of  the 
American  Westinghouse  Electric  &  Manufactming  Company  : 

"  A  most  serious  situation  confronts  us.  The  country  finds 
its  industries  generally  in  an  unparalleled  state  of  prostration, 
and  it  is  worth  while  to  speculate  a  little  over  what,  if  any- 
thing, we  can  do  to  mitigate  this  paralyzing  depression.  It 
is  quite  pi'obable  that  we  should  have  had  very  great  business 
stagnation  or  worse  even  if  there  had  been  no  war,  and  the 
effect  of  the  war  itself  has  been  a  surj^irise. 

"The  prevailing  feeling  in  England  and  Prance,  when  the 
war  broke  out,  was  that  a  terrible  situation  confronted  Europe, 
but  that  great  benefits  would  come  to  the  L'nited  States; 
nevertheless,  after  six  months,  we  find  the  situation  just  the 
reverse.  So  far  as  I  can  learn,  the  experience  of  the  com- 
panies I  represent  is  typical  of  present  manufacturing  condi- 
tions in  the  countries  where  we  are  situat-ed. 

"  Our  company  in  England  is  running  at  full  capacity,  while 
in  this  country  our  works  are  operating  between  50  and  60  per 
cent,  of  normal  output.  The  English  company  is  not  working 
upon  war  orders  but  upon  its  usual  character  of  goods.  ITiiB, 
of  course,  is  due  to  the  fact  that  England  has  been  able  to 
keep  the  seas  clear  for  her  commerce  and  that  her  colonies, 
and  other  countries  which  had  been  in  the  habit  of  dealing 
to  a  considerable  extent  ■\\ith  Germany,  have  transferred  their 
entire  business  to  England.  It  .seems  to  me  that  this  will  be 
a  permanent  condition ;  that  is  to  say,  if  the  .\llies  should 
win,  England  will  derive  greater  jiermauent  commercial 
benefit  from  the  war  than  the  United  States  will  do.  Our 
works  in  France  are  running  full  time,  but  to  a  very  large 
extent  on  orders  for  the  French  war  department.  Oui-  Italiiia 
works  are  running  full  time;  and,  judging  from  the  very  in- 
frecpient  and  vague  news  we  can  get  through  from  .\ustria, 
our  Vienna  company  is  enjoying  usual  prosperity. 

" 'llierefore.  so  far  as  our  own  interests  are  concerned,  they 
are  very  much  more  prosperous  in  Europe  than  in  the  United 
States.  It  is  true  that  there  have  been  some  war  orders 
received  in  this  counti-y,  but  the  effect  has  been  a  great  deal 
more  than  offset  by  the  great  disturbance  of  foreign  exchange 
and  the  difliculty  of  handling  our  large  indebt<>dness  to  Europe. 

"The  war  has  also  obscured  the  effect  of  the  recent  anti- 
trust legislation  and  tariff  reduction,  and  will  obscure  the 
effect  of  the  propostxl  bill  for  government  ownership  of  a  mer- 
chant marine,  slKHild  such  a  bill  i^aivs  Congress,  which  I  hope 
it  will  not  do.  We  are  asked  to  believe  that  these  laws  remove 
all  barriers  and  that  it  only  remains  for  us  to  riet  busy  ;md 
seize  the  markets  of  the  world  from  England  and  Germany. 

"  .\nvthing  that  helps  our  export  trade  is  g<x>d  and  we  are 
all  trying  to  increa.se  foreign  commerce,  but  our  piospt^rity 
still  rests  upon  our  home  markets.  There  are  lOO.OiXl.OOO 
|)eople  in  the  I'nitixl  Stat<\s.  and  in  comparative  consuming 
capacity  they  weigh  a  great  deal  heavier  than  their  numbers; 
anil  the  removal  of  any  measure  of  encouragement  and  proti»c- 
tion  <if  home  industries  on  the  theory  that  the  injury  will  be 
repaired  by  any  increas»^  in  foreign  trade  that  we  are  likely 
to  retain  permanently  in  competition  with  England  and  Ger- 
manv  is  a  colossal   mistake. 

"Tile  recent  reduction  in  the  tarilT  had.  before  the  war, 
shifto<l  the  balance  <if  trade  against  us;  that  is  to  saV.  the  new 
tariff  went  into  effect  October  Ith.  191.S.  with  the  re.sult  that, 
.after  m:>ny  year<  with  the  hnlmce  <if  trade  being  continuously 
in  our  favour,  in  .\pril,  1011,  it  swung  the  other  way  and 
imports^  began  to  be  great*^  than  exjwrts.  In  addition  to 
depriving  t^le  government  of  revenue,  which  resulted  in  the 
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income  tax  law,  this  would  have  had  a  verj'  severe  effect  on 
oar  home  industries,  and  upon  the  market  for  labour,  even 
if  there  had  been  no  war.  It  is  true  that  the  balance  is  now 
in  our  favour,  owing  to  exports  of  war  materials  needed  by 
the  countries  now  at  war,  but  the  period  between  April  Ist 
and  August  1st  of  last -year  may  have  been  a  demonstration 
of  the  real  effect  of  taiiif  reduction.  It  should  be  remembered 
that  the  export  of  raw  material  as  distinguished  from  manu- 
factured goods  is  a  distinct  disadvantage  to  labour. 

"It  is  vital  that  this  great  market  of  ours  should  be  in  a 
fair  degree  protected  against  foreign  competition  even  if  we 
have  to  let  export  trade  take  care  of  itself,  and  to  that  end  I 
beheve  your  organisation  and  we  ought  to  co-operate  in  en- 
couraging a  popular  demand  for  a  tariff  commission  which 
can  intelligently  pass  upon  this  complicated  and  delicate  ques- 
tion. While  this  is  being  done,  and  it  will  take  some  time, 
8ay  until  1916.  home  industry  needs  a  stimulant;  and,  after 
all.  the  most  important  thing  for  us  to  do,  and  the  most  sen- 
sible way  in  which  we  can  co-operate  at  this  time,  is  to  join 
hands  in  bringing  about  a  better  business  state  of  mind. 

"  When  we  come  to  think  of  it,  there  have  been  plentiful 
crops  to  feed  and  clothe  the  people,  the  railroads  are  ready 
and  anxious  to  transport  them,  the  mills  are  waiting  to  fabri- 
cate them,  and  labour  is  waiting  to  do  the  work.  Is  there 
not  something  we  can  do  to  help  set  these  agencies  in  motion? 
It  will  help  if  we  all  agree  that  it  is  time  to  let  up  a  little  on 
conservatism  and  take  some  chances  by  beginning  some  of 
the  work  which  is  being  held  back.  If  there  should  be  a 
general  movement  and  everybody  should  make  a  cautious 
start,  taking  a  little  but  not  too  much  risk,  the  result  would 
be  surprising. 

"The  manufacturer  might  begin  the  manufacture  of  a 
rea.ionable  reserve  stock  of  standard  goods,  and  you  can  all 
utihse  these  dull  times  to  overhaul  and  repair  your  roadbed, 
plant  and  machinery  and  make  smaD  additions  against  future 
growth.  I  hope  you  will  not  think  that  these  ideas  are  im- 
practicable and  mere  idle  theorising;  for,  if  there  can  be  such 
a  thing  as  co-operation  in  the  business  world  which  is  worthy 
of  the  name,  this  suggestion  is  the  simplest  form  it  can  take." 


EXPORT    TRADE    OF    SWEDEN. 


1912. 
Kroner. 


Inc.  or  dec. 
Kroner. 


The  following  figures,  showing  Sweden's  exports  of  electrical 
and  allied  goods  during  1912,  are  taken  from  the  recently 
issued  official  trade  returns.  These,  combined  with  the  com- 
parative figures  for  1911  which  have  been  added,  afford  an 
interesting  view  of  the  growth  and  diversity  of  Swedish  com- 
petition in  classes  of  goods  and  countries  in  which  we  also  are 
interested. 

1911. 
Kroner 
Electric  dynamos  and  moiors. — 

To  Russia      120,000 

„    Great   Britain    2-53.000 

„    Norway     1,455,000 

„   Finland    229,000 

„    Denmark             98.000 

„    Spain        130,000 

,,   Germany             98,000 

„   Canada     315,000 

„   Other  countries 201,000 


85,000 
353.000 
265,000 
147,000 
173,000 
221,000 

72,000 
376.000 
625,000 


+ 


+ 
+ 


Total 

TransformeTS. — 

To  Norway     

„    Spain        

,,    Canada     

,,   Other  countries 


2,899,000  2,316,000 


260,000  400,000 
96,000   72,000 

124,000    — 
75,000   59,000 


-f 


+ 


35,000 

100,000 

,190,000 

82.000 

75,000 

91,000 

26,000 

60,000 

424,000 


44.000 
44,000 
15,000 
41,000 
53,000 


Total        

Electric  incafidescent  lamps. — 
To  Germany  

,,   Denmark  

,,    Great  Britain     

„   Russia       

„   Other  countries 

Total 

Telephone  apparatus. — 

To  Norway    46,000 

„  Finland    514,000 

,,  Russia      1,231,000 

„  Denmark            1.32,000 

„  Holland     349,000 

,,  Great  Britain    1,688.000 

„  Mexico      155,000 

,,  British  South  Africa  ...  199.000 

„  Other  countries            ...  721,000 


555,000      531,000 


32.000 
46,000 
28,000 
13,000 
46,000 


-I- 
+ 


197,000      165,000 


107,000 
419,000 

1,069,000 
78,000 
424,000 
628,000 
177,000 
373,000 

1,884,000 


-1- 


+ 


Total 


5,035,000  5,159,000 


583,000 


140,000 
24,000 

124,000 
16,000 

24,000 


12,000 

2,000 

13,000 

2a,000 

7,000 

32,000 


61,000 

95,000 

162,000 

54,000 

75.000 

1,060.000 

22,000 

174.000 

1,163,000 

124,000 


Gas,  oil,  etc.,  engines. — 

To  Norway     

,,   Russia       

,,   Denmark 

,,    Germany 

,,    Great  Britain     ... 

,,    Other  countries 

Total 

Petroleum,  and  benzine  motors. 

To  Norway     

,,  Finland     

,,  Russia      

.,  Denmark 

,,  Germany 

,,  Holland     

,,  Great  Britain    ... 

„  Italy  

,,  Austria     

.,  Other  countries 

Total 
Water  Turbines. — 

To  Finland     

,,    Great  Britain    ... 

,,    Canada     

,,   Japan        

,,    Other   countries 

Total 

Cranes,  etc. — 

To  Finland     

,,    Russia       

„   Other  countries  . 

Total 

Copper  wire. — 

To  Russia       

,,   Finland     

,,    Great  Britain     ... 

,,    Norway     

,,   Other   countries 

Total 

Steam  turbines. — 

To  Russia       

,,    Finland     

,,    Holland     

,,    Other  countries 


Total        254.000      514,000 

•  Includes  Great  Britain  56,000  kr. 
Kronor  =  Is.  IJd. 


1911. 

1912. 

Inc.  or  Dec. 

Kronor. 

Kronor. 

Kronor. 

884,000 

1,174,000 

+ 

290,000 

2,308,000 

2,823,000 

+ 

515,000 

133,000 

190,000 

+ 

57,000 

652,000 

759,000 

+ 

107,000 

291,000 

508,000 

+ 

217,000 

1,883,000 

2,733,000 

+ 

-1- 

850,000 

6,151,000 

8,187,000 

2,036,000 

884,000 

1,174,000 

-1- 

290,000 

249,000 

239,000 

— 

10,000 

2,308,000 

2,823,000 

-f 

515,000 

133,000 

189,000 

-1- 

56,000 

652,000 

759,000 

4- 

107,000 

206,008 

317,000 

-t- 

111,000 

291,000 

509,000 

-t- 

218,000 

103,000 

125,000 

-t- 

22,000 

291,000 

315,000 

-1- 

24,000 

1,034,000 

1,868,000 

-t- 

+ 

834,000 

6,151,000 

8,318,000 

2,167,000 

12,000 

58,000 

+ 

46,000 

104,000 

56,000 

— 

48,000 

111,000 

107,000 

— 

4,000 

118,000 

67,000 

— 

51,000 

179,000 

110,000 

— 

69,000 

524,000 

398,000 

126,000 

44,000 

90,000 

-t- 

46,000 

91,000 

175,000 

+ 

84,000 

63,000 

245,000 

+ 
+ 

182,000 

198,000 

510,000 

312,000 

366,000 

70,000 

_ 

296,000 

169.000 

100,000 

— 

69,000 

190,000 



— 

190,000 

116,000 

32,000 

— 

84,000 

114,000 

76,000 

— 

38,000 

955,000 

278,000 

677,000 

184,000 

265,000 

-t- 

81,006 

29,000 

47,000 

+ 

18,000 

11,000 

20,000 

+ 

9,000 

30,000 

182,000* 

+ 

152,000 

-I-      260,000 


POLYPHASE    COMMUTATOR    MACHINES 
AND    THEIR    APPLICATION. 


By  N.  SHUTTLE  WORTH,  M.Sc,  A.M.I.E.E. 


{.'ibstract  of  paper  read  before  the  Institution  of  Electrical 
Engineers  at  Birmingham,  February  10th,  1915.) 

While  polyphase  systems  may  have  two,  thi'ee,  six,  or  more 
phases,  reference  will  be  made  in  every  case  to  a  o-phase 
machine,  and  it  will  be  understood  that  the  principles  involved 
apply  to  any  other  number  of  phases. 

It  will  expedite  matters  first  of  all  to  enumerate  the  funda- 
menfaJ  qualities  possessed  by  an  ai'mature  fitted  with  a 
commutator  connected  in  series  with  a  stator  compensating 
winding  in  the  presence  of  a  rotating  field.  For  3-phase  cui'- 
rent  the  brush  spacing  on  a  commutator  is  naturally  120 
electrical  degrees.  The  closed  circuit  winding  of  the  ai"mature, 
so  far  as  3-phase  currents  passing  in  and  out  at  the  brushes 
are  concerned,  is  equivalent  to  a  delta-connected  winding.  The 
three  separate  phases  of  a  compensating  winding  are  placed 
in  series  with  three  brushes  respectively,  and  they  are  distri- 
buted on  the  stator  in  such  a  manner  that  the  currents  passing 
through  them  neutralize  the  armature  currents  at  all  points 
along  the  periphery.  Let  it  be  now  supposed  that  the  delta 
armature-winding  is  replaced  by  an  equivalent  star-connected 
winding  terminating  in  the  brushes;  it  will  be  found  that 
the  three  phases  on  the  armature  possess  exactly  the  same 
number  of  turns  as  the  compensating  winding,  and  that  they 
are  wound   immediately   beneath  and  opposite  in  sense. 

For  most  purposes  it  is  simpler  to  consider,  instead  of  the 
true  windings  represented  in  fig.  1,  the  equivalent  windings 
shown  by  fig.   2.     Each  phase  may  then  be  considered  sepa- 
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rately,  and  it  is  sufficient  to  remember  that  t!ae  equivalent 
star  phase  of  the  armatui'e  O  A  has  the  same  number  of 
turns,  _ but  is  wound  in  the  opposite  sense  to  the  compensating 
winding  represented   by   A  D. 

The  presence  of  a  rotating  field  causes  an  induced  voltage 
to  appear  at  the  terminals  of  each  winding.  Since,  however, 
the  armature  turns  O  A  are  opposed  to  the  compensating 
turns  A  D,  the  induced  voltage  O  A  must  be  opposite  in  sense 
to  the  induced  voltage  A  D,  with  the  result  that  there  can  be 
no  voltage  between  the  terminal  D  and  the  star  point  O. 
These  relations  are  shown  in  the  voltage  diagram,  fig.  3,  from 


Fio.  1. 


Fig.  2. 


which  it  will  be  seen  there  can  be  no  voltage  between  the 
terminals  of  the  machine  DBF,  but  that  an  appreciable 
voltage  will  be  present  at  the  armature  brush  studs  repre- 
sented by  A  B  C.  The  frequency  of  the  voltage  at  A,  B,  C, 
depends  of  course  upon  the  frequency  of  the  rotating  field. 
If  it  now  be  assumed  that  the  armature  rotates  slowly  in 
the  same  direction  as  the  rotating  field,  the  relative  velocity 
of  the  field  to  the  armature  has  decreased,  and  the  voltage 
induced  in  the  armature  must  decrease  also ;  no  change  can 
have  taken  place  in  the  frequency  of  the  voltage  at  the 
brushes,  or  in  the  magnitude  of  the  voltage  induced  in  the 
compensating  winding,   and   the  result  will  accordingly  be  as 


Fig.  3. 


shown  in  the  vector  diagram,  fig.  4,  where  .\  B  C  is  the 
armature  voltage,  and  D  E  F  the  terminal  voltage. 

Proceeding  further,  examine  the  result  when  the  speed  of 
the  armature  attains  to  that  of  the  rotating  field,  namely, 
synchronism.  The  field  has  now  no  motion  relative  to  the 
armature  conductors,  hence  there  can  be  no  voltage  induced 
in  the  ajinature,  and  the  voltage  in  the  compen.sating  winding 
remains  the  same  as  in  the  previous  cases ;  the  results  repre- 
sented by  fig.  5  are  then  obtained. 

The  only  remaining  case  is  that  of  an  armature  speed 
higher  than  that  of  the  rotating  field;  the  direction  of  cutting 
cf  the  field  by  the  armature  conductors  becomes  reversed,  and 


Fig.   6. 


the  phase  of  the  voltage  generated  at  the  ai'maturc  brushes 
is  of  opposite  sense  to  the  previous  cases.  Fig.  G  depicts  the 
armature  and  terminal   voltages  under  this  condition. 

There  are  two  observations  to  make  from  figs.  3  to  G;  one 
is  that  there  is  a  dili'ereut  ratio  of  armature  voltage  to  ter- 
minal voltage  at  every  speed,  and  the  other  that  the  terminal 
voltage  is  exactly  the  same  as  regards  magnitude  as  it  would 
have   been    with    a  stationary   field. 

The  rotating  field  determines  two  things;  fir.st,  the  .seat 
of  the  voltage,  namely  whetlier  it  appears  in  the  stator  or 
the  rotor;  and  second,  the  frequency  of  the  voltage  appeai'iug 
at  the   armature  and  terminals  of   the  machine. 

With  these  simple  facts  in  mind  the  mode  of  operation 
of  all  commutator  machines   will  become   more  clear. 

liroadly  speaking,  there  are  two  main  typos,  classified  ac- 
cording to  the  method  of  excitation,  namely  : — (1)  Shunt. 
(2)  Series.  The  former  implies  constant  field,  which  is  usually 
associated  with  constant  speed  under  load,  and  the  latter 
with  compound  excitation  with  varying   speed   under   load. 

Machines  of  the  shunt  type  will  be  considered  first. 

It  is  evident  that  a  single-speed  commutator  motor  is 
practically  useless;  the  only  advantage  over  an  induction  motor 
is  an  improved  power  factor,  but  this  is  not  suflicicut  to 
merit  the  increase  in  cost.  Tlie  real  advantage  of  a  com- 
mutator machine  is  the  p'^ssibility  of  speed  variation,  which 
can  be  accomplished  without  loss  of  efficiency.  .\  variable- 
speed  polyphase  shunt  commutator  motor  is  the  prototype 
ef  the  continuous-current  variable-speed  shunt  mot<ir.  The 
many  speeds  :ue  obtainable  by  .simple  regulation  of  the  field 
excitation. 


The  first  motor  to  be  considered  is  one  built  to  the  desiga 
of  M.  Latour  in  France.  The  motor  proper  (fig.  7)  is  fitted  with 
a  3-phase  compensating  winding  (1),  and  a  3-phase  armature 
(2).  Instead  of  using  a  separate  shunt  exciting  winding  the 
armature  winding  is  used  for  this  purpose,  and  an  exciting  volt- 
age is  impressed  between  the  brush  studs  from  the  secondary 
(3)  of  a  transformer,  the  primai-y  of  which  (4)   is  connected 


Fig.  7. 

CO  the  supply  system.  The  armature  winding  of  the  motor 
therefore  carries  in  addition  to  the  load  current  an  exciting 
current,  which  produces  the  working  field  cf  the  motor.  The 
windings  of  the  transformer  (Sj  carry  only  a  wattless  cuiTent, 
which  is  at  right  angles  in  phase  to  the  voltage  induced 
from  the  primarj-.  The  latter  fact  enables  a  very  simple 
means  t«  be  employed  for  varying  the  terminal  voltage  of 
the  secondary  of  the  exciting  transformer,  and  for  this  purpos.-? 
the  star  point  of  the  secondary  is  completed  through  a  variable 
reactance  (5).  A  v6!tage-drop  due  to  the  magnetizing  current 
flowing  through  the  reactance  (5)  is  exactly  opposite  in 
phase  to  the  voltage  induced  in  the  secondai-y  of  the  trans- 
former; since  the  voltage  appearing  in  the  windings  (3)  is 
constant  under  all  conditions,  the  terminal  voltage  impressed 
on  the  brushes  of  the  motor  will  depend  upon  the  magnitude 
of  the  voltage-drop  in  the  reactance,  and  the  reactance  is 
therefore  a  means  of  varying  the  impressed  voltage  on  the 
field  winding  of  the  motor — this  being  done  also  without 
any  change  in  phase.  It  will  be  observed  that  the  reactance 
(■5>  is  .strictly  analogous  to  the  field  rheostat  of  a  continuous- 
current   shunt   motor. 

The  transformer  (3-4)  must  be  made  with  a  movable  secon- 
dary, after  the  manner  of  an  induction  regulator.  The  phase 
of  the  voltage  obtained  from  the  secondaiy  (3)  may  then  be 
varied  at   will  relative  to  the  voltage  in  the  primary  (4). 

A  constant  voltnge  is  impressed  on  the  tenninals  of  the 
motor,  and  if  it  be  assumed  that  the  counter-voltage  of  the 
machine  cannot  differ  appreciably  from  this  value,  the  con- 
ditions are  similar  to  those  of  a  continuous-current  shunt 
motor,  the  speed  remaining  constant  so  long  as  the  field 
strength  is  constant,  and  varying  inversely  as  the  strength 
of   the   field. 

{  Vfl  he  coTiti nwii S^ 


WAR    ITEMS. 


Russian  Electric  Lamp  Industry. — \i  the  Uisi  meeting 
of  the  Russian  Kkclro- Kchnieal  Society,  after  a  long  anJ 
interesting;  discussion  on  the  protection  of  the  Russian 
lil'cctro-Technical  Industry,  resolutions  were  a;!opte<i  in 
favour  of  a  more  detailed  classification  of  clcctro-technical 
goods  imported  into  Russia,  and  more  suitably  adjusted 
tariffs  on  such  goods  as  arc  imported  in  large  quantities 
and  would  constitute  separate  branches  of  industrv:  and  for 
the  successful  dovolopnient  of  the  National  Lamp  industry, 
it  was  resolved  that  it  was  essential  that  capitalists  and 
Industrialists  should  co-operate  in  the  exploitation  of  wolf- 
ram, nickel,  &c.:  and  that  during  the  period  of  the  develop- 
ment of  an  electric  lamp-making  industry  in  Russia,  the 
Government  should  grant  patent  rights  to  foreigners  with 
extreme  circumsixclion,  avoiding  the  issue  of  patent  rights 
which  in  foreign  hands  would  hinder  the  development  of 
such  an  industry  in  Russia:  and  linally,  that  the  Russian 
lamp  industrv  should  be  protectcil  under  customs  duties 
sulVicicnlly   high   lo   insure  success   to  tliose  en.gagod    in    it. 

Tuckers  at  the  Front. — Messi-s.  J.  H.  Tucker  &  Co.,  of 
IVirmingham,  send  us  the  following  copy  of  a  loiter  that 
tluy  have  receivetl  from  the  Front: — "  I  am  writing  you 
from  the  front,  and  before  I  was  called  up  for  mobilisation, 
I  w.is  working  as  an  electrician  with  ....  of  ...  . 
Passing  through  different  parts  of  the  country,  I  have 
noticed  the  different  installations  in  the  electrical  world,  and 

to  niv  amazoniont  I  saw  some  of  vour  goods  in The 

electrician  could  not  say  where  these  fittings  came  from, 
but  as  soon  as  I  saw  iheni  I  knew  that  thev  were  yours. 
So  I  told  him,  and  he  aske<l  me  if  I  would  write  to  you, 
;ind  ask  you  to  send  out  a  catalogue.  I  said  I  would,  and  then 
I  would  let  him  have  it.  He  s.-iid  that  he  never  had  any 
trouble  with  vour  things,  and  this  makes  him  all  the  more 
koon  10  <l<;il  with  you.  I  would  like  you  to  send  these  price- 
lists   ill    Froncli   if   possible." 

Board  of  Trade  Inquiries. — The  Commercial  Intelligence 
Branch  of  the  Board  of  Trade  has  issutxl  a  list  of  inquiries 
rew'ived  durjng  the  week  ended  January  30th,  for  articles 
which  buyers  at  home  and  abroad  desire  to  purchase  in 
the    United    Kingdom. 
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Franco= British  Trade  Tour  to  South  America — We  re- 
cently reported  the  organisation  of  an  American  business 
men's  tour  to  Soutli  "America  in  the  interests  of  trade 
cultivation.  It  is  now  reported  in  the  "  Standard  "  that 
some  50  French  merchants  and  100  leading  business  men 
from  dilTerent  parts  of  England  will  shortly  sail  in  the 
"Argonaut,"  a  specially  chartered  French  liner  which  has 
been  renamed,  for  calling  at  numerous  ports  in  South 
Anierica.  The  ship  will  load  samples  at  Southampton.  The 
tour  has  been  arranged  by  Kelly's  British  Trade  Intelligence 
Department.  Public  meetings  and  receptions  are  being  ar- 
ranged by  Chambers  of  Commerce,  municipalities,  &c.,  at 
different  stopping  places.  The  "  Standard  "  adds  that  the 
project  will  doubtless  be  followed  at  a  later  date  by  Govern- 
ment action  of  a  similar  character  in  Russia  and  other 
marliets. 

Proposed  Russian  Tax  on  Electricity. — The  Imperial 
Russian  Technical  Society  has  presented  a  report  to  the 
Ministry  of  Trade  and  Industry  on  the  proposed  tax  to  be 
laid  on  electricity  as  its  contribution  to  the  war  funds.  The 
report  shows  that  electricity  has  developed  considerably  in 
Russia,  and  that  there  are  102  stations  in  Russian  towns 
producing  electricity  for  lighting  and  power,  amounting  to 
.114,000,000kw. -hours  per  annum,  value  24,000,000  roubles. 
The  value  of  the  annual  output  of  the  four  stations  of  the 
capitals  is  stated  to  be  17,000,000  roubles.  The  report,  or 
memorandum,  presses  for  the  lowest  possible  tax,  so  as  not 
to  prevent  the  growth  of  electric  lighting  and  power  con- 
sumption in  Russia.  It  suggests  an  excise  or  tax  as  follows: 
for  street  lighting  — O.o  copeck  (Ic.  =  5d.),  for  factories  and 
workshops  — Ic,  and  for  other  purposes  — 2c.  per  kilowatt 
hour. 

Higher  Wages. — The  cost  of  living  and  the  scarcity  for 
skilled  labour  have  led  to  demands  for  higher  wages  from 
the  engineering  and  shipbuilding  workers  on  Tyneside. 
Conferences  are  taking  place.  The  erhployers  have  in 
some  cases  offered  advances  at  the  rate  of  2s.  per  week 
inmiediately,  and  a  further  Is.  if  the  war  lasts  for  six 
months.  The  "  Times  "  says  that  the  north-east  coast  en- 
gineering employers  also  had  before  them  on  11th  inst. 
the  highest  demand  which  probably  has  ever  been  made  by 
tmskilled  men  in  the  engineering  trades  of  the  district — 
namely,  os.  a  week  on  time  rates,  and  15  per  cent,  on 
piece  rates. 

French  Relief  Fund. — This  fund  which  has  offices  at  83, 
Pall  Mall,  S.W'.,  has  been  established  for  the  purpose  of 
.giving  Britisli  assistance  to  French  non-combatants  ren- 
dered destitute  by  the  war,  and  especially  to  alleviate  the 
terrible  distress  caused  by  the  inhuman  conduct  of  the 
Germans  to  the  ill-clad,  sufTerin.g,  and  homeless  women  and 
children  in  the  devastated  provinces  of  France.  Assistance 
is  urgently  needed,  and  cash  donations  should  be  forwarded 
to  the  bankers,  Messrs.  Cox  &  Co.,  16,  Charing  Cross  Road. 
W.C.,  all  cheques  being  made  payable  to  the  Committee, 
The  French  Relief  Fund.  Gifts  of  cjothing  and  provisions 
to  be  sent  to  495,  Oxford  Street,  W. 

Manchester  Tramwaymen. — Over  a  thousand  wives, 
mothers  and  children  of  Manchester  tramway  employees  who 
are  serving  the  colours  were  entertained  at  Belle  Vue  last 
week.  The  Lord  Mayor  of  Manchester  in  a  brief  speech, 
stated  that  35  per  cent,  of  the  corporation  employees  avail- 
able for  service  had  joined  the  forces,  and  he  believed  the 
tramways  department  had  given  the  largest  proportion.  The 
general  manager  (Mr.  J.  M.  McElrov)  stated  that  there 
had  enlisted  276  drivers,  442  guards,  179  trolley-boys,  and 
517  men  from  otlier  branches  of  the  tramways  department. 

Warning  to  Manufacturers. — The  .\dmiralty  has  issued  to 
all  contractors  engaged  on  Government  work,  advice  not  to 
admit  any  persons  to  their  works  unless  notice  of  their 
coming  has  been  received  in  advance.  The  need  for  precau- 
tions arises  from  the  fact  that  suspects,  wearing  the  khaki 
uniforms  of  an  officer  and  sergeant  respectively,  are  attempt- 
ing to  visit  military  works  makin"  inquiries  as  to  the 
presence  of   anti-aircraft   guns  in   the   vicinity. 

Badges  for  War  Workers.— In  reply  to  a  question  asked 
in  Parliament,  Dr.  Macnamara  Said  that  badges  had  been 
issued  to  employes  engaged  in  works  carrying  out  Admiralty 
contracts,  fifty  such  works  in  the  Lanarkshire  district  having 
been  so  supplied,  for  the  use  of  men  who  were  engaged 
continuously  upon  H.M.  ships  and  armaments  and  whose 
skill  and  experience  rendered  their  services  absolutely  in- 
disRensable. 

Germany's  Need  of  Copper. — The  "  Times  "  correspon- 
dent at  Copenhagen  says  that  a  Danish  merchant  has  been 
arrested  for  attempting  to  smuggle  40  tons  of  copper  plates 
to  Stettin  and  Lubeck  in  a  schooner  ostensibly  laden  with 
sugar. 

Personal. — The  following  announcements  appear  in  the 
"  London  Gazette  ": — Admiralty:  Royal  Marines,  Sub- 
marine miners,  February  5th,  1915.  Lieut. -Col.  Frederick 
George  Scott,  Tyne  Electrical  Engineers  (Territorial  Royal 
Engineers)    to  be  temporary  colonel. 

Territorial  Force:  London  Electrical  Engineers.  The 
undermentioned  to  be  second  lieutenants.  Dated  February 
13th:— Sergeant  H.  G.  G.  Clarke;  Private  C.  H.  Silvester 
Evans;    Sergeant   W.    H.    Mather. 

Mr.  G.  A.  Avre,  shift  engineer  at  the  Watford  Electricity 
Works,  has  joined  the  Roval  Naval  Division  for  active 
service. 


The  following  communication  comes  from  Gloucester: — 
When  on  duty  the  other  evening  the  following  conundrum 
occurred  to  me,  which  I  though  might  interest  you:  An 
"  Electrundrum." — Why  do  the  British  Forces  offer  such 
a  good  "  Resistance  "  to  the  enemy?  Because  they  are  all 
"OH   M    S."— R.    C.   HILL   (Switchboard  Attendant). 

Roll  of  Honour. — Private  Sam  Willan  (29),  assistant  elec- 
trician in  the  employ  of  the  Pearson  &  Knowles  Colliery 
Co.,  Coppull,  who  has  been  serving  with  the  Coldstream 
Guards,  has  been  killed   in  action. 

Private  Robert  Adams,  of  Preston,  up  till  recently  em- 
ployed at  the  works  of  Messrs.  Dick,  Kerr  &  Co.,  Ltd., 
Preston,   has  been    killed  on   the  battlefield. 

Private  Richard  .'\shcroft,  of  the  Scots  Guards,  has  been 
killed  in  action  by  a  rifle  bullet  in  the  head.  He  was  only 
IS  in  December,  and  formerly  worked  for  the  Electric 
Car  Company,   Preston. 


LEGAL 


Edwards  v.  Mexican  Light  and  Power  Co.,  Ltd. 

In  the  City  of  London  Court,  on  Thursday  and  Friday,  laet  week, 
David  R.  Edsvarda,  miner,  made  a  claim  asrainat  the  Mexican  Light 
and  Power  Co.,  Ltd.,  21,  Manningr  A.rcade,  Toronto,  Canada,  and  34, 
Bishop3gate,  E.C.,  to  recover  £50  13^.  lOd.  for  damagrps  for  breach  of 
contract,  he  haviner  been  a  miner  in  their  service.  Mr.  Slesser  was 
cjunsel  for  the  plaintiff,  and  Mr.  W.  Stewart  appeared  for  the 
defendants. 

Mb.  Stewart  said  they  would  pay  the  debt  and  costs  into  Court 
if  the  case  were  adj  )urned  until  defendants  obtained  evidence 
from  Mexico,  without  which  they  could  not  get  a  fair  trial. 
Defendants  emplpyed  hundreds  of  miners,  and  it  would  bs  very 
serious  to  them  if  they  lost  that  case  without  a  proper  hearing. 

Me.  Slesser  opposed  any  adjournment,  as  the  case  had  already 
stood  over  for  two  months  for  defendants  to  get  what  they 
wantei'. 

Judge  Atheblet-Joses  said  he  would  hear  the  case. 

Mb.  Slesswr  observed  that  the  dispute  arose  out  of  the 
pl  .intiff's  employment  in  Mexico  in  connection  with  tunnelling 
wjrka  for  the  defendant  company.  Plaintiff,  who  had  had  experi- 
ence as  a  miner,  was  engasred  by  the  defendants  to  go  to  Mexico  for 
them.  He  waa  told  that  the  work  would  take  three  montha  at  least, 
that  h5  would  be  paid  U.S  Si  a  day.  plus  expense,  and  board  and 
lodging,  payment  being  made  in  Amer.can  cnrri^noy.  H-'  was  told 
that  he  would  have  £  10  advanced  on  account  of  wages,  that  he  would 
have  half-pay  until  arrival,  free  pasageont  and  home,  and  full  pay 
while  working.  When  he  arrived  at  New  York  he  waa  given  a  new 
contract,  bat  it  waa  not  read  to  him  before  he  signed  it.  He  found 
it  contained  several  grave  alterations  to  the  terms  agreed  to  in  this 
country.  O  je  clause  was  that  if  the  company  thought  hia  services 
were  unsatisfactory  they  would  be  diapeneed  with.  He  waa  to 
forfeit  all  rights  for  varioua  reasons  specified,  one  being  that  men 
who  were  incapacitated  from  work  would  have  their  pay  a'opped, 
and  forfeit  their  return  pa  sage  miney,  &c.  Plaintiff  worked  at 
St.  Lorenz)  uatil  the  tunnelling  was  finished,  when,  owing  to  bad 
ventilation  and  improper  precautions  a'  the  works,  he  fell  ill,  and 
was  told  he  waa  discharged.  Hs  now  claimed  for  his  passage 
home  and  half  wages  for  some  of  the  time  occupied. 

Plaintiff  was  called. 

Me  Stewart  sail  that  the  plaintiff  was  discharged  for  wrong- 
fully absenting  himself  without  leave.  He  had  need  some 
disrespectful  language. 

Judge  Athebley- Jones  thought  it  was  very  creditable  of  the 
plaintiff  it  he  did  so.  If  a  company  gave  a  man  notice  that  he 
forfeited  not  only  his  benefits  of  employment,  but  his  passage 
home,  when  he  fell  ill,  it  deserved  stronger  language  than  he  (the 
Judge)  could  employ. 

Mb.  Stewart  :  There  waa  nothing  about  illness  in  the  notice. 

Plaintiff  said  it  was  not  true  that  he  was  suffering  from  the 
jollification  which  followed  the  finiahing  of  the  junction  of  the 
work. 

Mb.  Stewaet  said  he  could  not  call  any  evidence  until  the 
revolution  in  Mexico  ended. 

The  Judge  found  for  the  plaintiff  for  the  amount  claimed,  with 
costs. 


Electbic  Ttilitt  Co.,  Ltd, 

In  the  Companies'  Winding-up  Court,  Mr.  Justice  Astbnry  had 
before  him  on  Tue.slay,  F.=bruary  10  h,  a  motion  by  the  original 
liquidator  of  the  Electric  Ucility  Co.  to  discharge  an  order  made 
in  Chambers,  appointing  Mr.  John  Edtvard  Cjrfield  as  additional 
liquidator  to  act  with  him. 

The  company,  it  was  stated,  was  formed  in  1913,  with  a  capital 
of  £20.000,  to  take  over  the  busines.'i  of  another  company  then 
in  liquidation.  The  Master  in  Chambers  had  acted  upon  a 
resolution  duly  passed  at  a  meeting  of  creditors,  but  the  applicant's 
contention  waa  that  the  resolution  did  not  really  repreaent  the 
view  of  the  creditors,  aa  proxies  were  admitted  which  should  not 
have  been. 

His  LoBDSHiP  thought  there  should  be  further  evidence,  and 
directed  the  motion  to  stand  over  generally  with  liberty  to  apply 
to  rest  ire  it. 
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ZUCKEE    l\   PbTEBS. 

In  the  Shoreditch  Connty  Court,  on  Tuesday,  before  hie  Honour 
Judpe  Cluer,  Wm.  Zuoker,  a  hair-dresser,  sued  Sam  Peters,  also  a 
hair-dresser,  to  recover  £5,  or  the  return  of  an  electric  motor  hair- 
brush. The  defendant  pleaded  that  he  should  not  have  to  pay  for 
the  electric  motor.  The  one  to  buy  the  shop  first  was  A.  Roth,  who 
bought  the  motor  from  the  Electric  Motor  Co.,  Ltd.,  and  it  became 
a  fixture.  On  October  17th  Roth  sold  to  Zucker,  with  the 
motor,  and  on  December  18th,  Zucker  sold  to  the  defendant, 
he  contended,  with  the  motor  brush,  but  now  he  was  asking  for 
£5  for  it. 

Plaintiff  went  into  the  box,  and  produced  a  note  from  the 
defendant,  saying  he  would  pay  £B  if  the  brudh  was  not  given  up 
by  January  3rd. 

Defekdant  denied  that  he  had  had  any  dealings  with  the  man 
in  the  box,  and  protested  that  his  transaction  was  with  the  father. 
He  produced  an  agreement  to  show  that  he  purchased  the  business 
for  £40,  but  directly  his  Honour  saw  it  he  said  it  was  unstamped, 
and  a  penalty  would  have  to  be  paid  on  it  before  it  could  be  used. 

Defendant  :  But  it  has  outside  the  saloon  "  hair-brushing  by 
eleotrio  brush  "  and  to  take  it  away  is  like  removing  a  tool. 

Judge  Clube  :  Go  and  get  that  agreement  stamped,  and  pay 
the  penalty,  and  I  can  hear  you.     Adjourned. 

Plaintiff  :  But  he  agreed  in  this  letter  to  give  it  up  if  he 
did  not  pay  by  January  3rd. 

Judge  Cluee  (looking  at  it)  :  That  is  so,  and  that  makes  it  an 
agreement.  That  will  need  stamping  also  ;  yon  have  both  been 
cheating  the  Revenue,  so  I  will  adjourn  this  case  to  enable  the 
Revenue  to  come  into  their  just  due  ;  that  is,  if  you  want  to  go  any 
further. 


Day  v.  Willaed  and  OtBebs. 

In  the  Oourt  of  Appeal  on  February  10th,  the  Lord  Chief  Justice 
Lord  Justice  Swinf en  Eady,  and  Mr.  Justice  Bray,  heard  the  appeal 
of  the  plaintiff  in  this  action,  from  a  judgment  of  Mr.  Justice 
Pickford.  The  plaintiff  in  the  action  was  Mr.  Wm.  Thos  Day, 
of  Shepherd's  Bueh,  and  the  defendants  were  Mr.  Chas.  D.  Willard, 
of  Cromwell  House,  Surrey  Street,  E.G.,  Mr.  F.  H.  Haviland, 
of  Bournemouth,  and  Mr.  Otto  Stalmann,  of  l'I,  Tavistock 
Square,  W. 

Me.  Pateick  Hastings,  appearing  for  the  appellant,  Mr.  Day, 
said  Mr.  Justice  Pickford  had  given  judgment  for  the  defendants. 
It  appeared  that  the  plaintiff's  case  was  that  he  entered  into  an 
agreement  with  the  defendants  under  which  they  were  to  become 
co-adventurers  in  the  promotion  of  a  company  for  the  exploitation 
of  the  patent  of  an  electric  smelting  machine,  the  invention  of  a  Mr. 
Marcus  Ruthenburg.  The  parties  were  to  participate  equally  in 
the  shares  of  the  company,  and  plaintiff  alleged  that  although  the 
agreement  purported  to  be  limited  to  a  certain  option,  it  was,  in 
fact,  one  to  carry  out  a  transaction  not  limited  to  the  duration  of 
partnership,  and  notwithstanding  that  the  matter  had  been  com- 
pleted by  the  other  defendants,  he  was  entitled  to  remain  in  the 
partnership.  He  also  contended  that  the  defendants  went  behind 
plaintiff's  back  and  induced  Ruthenburg  to  renew  the  option  to 
them  to  the  plaintiff's  exclusion,  and  the  Judge  found  as  a  fact 
that  defendants  had  obtained  the  renewal  of  the  patent  from  Mr. 
Ruthenburg  by  making  a  statement  that  was  untrue.  Mr. 
Ruthenburg,  in  his  evidence,  said  he  was  told  that  Mr.  Day  had 
made  default  in  his  agreement,  and  although  the  Judge  found 
against  the  defendants  on  the  ground  that  they  had  made  state- 
ments that  were  not  true,  he.  decided  against  the  plaintiff,  holding 
that  he  had  not  made  out  his  case.  Mr.  Hastings  added  that  the 
company  formed  had  a  factory  in  Newcastle-on-Tyne  for  the 
purpose  of  making  the  electric  smelters,  called  the  North-Eastern 
Electric  Smelting  Co.  His  contention  was  that  the  Judge  was 
wrong  when  he  held  that  the  plaintiff  must  prove  a  continuing 
partnership. 

Mr.  Schiller,  K.C,  argued  that,  seeing  that  the  con- 
tract with  the  plaintiff  for  the  option  of  the  patent  fell 
through,  the  plaintiff  could  not  claim  when  a  new  contract 
was  entered  into  with  the  defendants  simply  because  he  intro- 
duced the  matter  to  them. 

The  Loud  Chief  Justice,  in  giving  judgment,  said  the  plaintiff 
claimed  a  declaration  as  he  was  kept  out  of  the  legitimate  fruits  of 
a  project  in  which  he  was  a  co-adventurer.  But  the  foundation 
of  his  case  went  when  the  facts  were  clearly  brought  out,  and 
they  held  that  the  judgment  of  Mr.  Justice  Pickford  was  the 
right  one,  and  the  appeal  failed. 

The  other  Judges  concurred. 


NEW    ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


Automatic  Lamp  Cell  Charging  Apparatus. 

In  view  of  the  success  of  the  Thomson  eleotrio  pocket  lamp, 
Messrs.  L.  E.  Wilson  &  Co.,  of  10,  Corporation  Street,  Man- 
chester, have  decided  to  place  on  the  market  a  simple  recharging 
apparatus,  shown  in  fig.  1,  for  the  cells  used  in  the  lamps. 

Where  direct  current  is  available,  the  patent  porcelain  holder 
can  be  screwed  on  the  wall  preferably  adjacent  to  a  switch, 
which    should   be  changed    for  a  speciial   duplex  Bwitoh,    This 


switch  will  operate  a  lamp  in  the  ordinary  way,  or  connect 
the  patent  recharging  apparatus  to  the  electric  light  circuit,  with 
the  lamp  as  a  resistance.  In  other  words,  this  recharging  apparatus 
in  no  way  interferes  with  the  existing  installation,  but  is  always 
ready  for  use,  and  when  once  the  poles  are  correctly  defined  and 
connected  up,  no  chances  of  a  reversal  in  polarity  are  possible.  The 
introduction  of  a  cell   for  recharging  purposes  makes  very  little 


r 


Fig.  1. — Lamp  Cell  Chakging  Appaeatus. 

difference  to  the  light.  By  this  means  the  process  of  recharging 
the  Thomson  accumulator  is  quite  simple  and  easy,  it  being  only 
necessary  to  add  some  distilled  water  and  slip  the  cell  into  the 
holder.  A  number  of  these  patent  holders  can  be  connected  up  in 
series  ;  whether  a  cell  is  inserted  or  removed  the  circuit  is  still 
maintained,  and  therefore  either  one  or  several  cells  can  be  re- 
charged simultaneously. 

Public  Electric  Vehicle  Charging  Station. 

'  A  compact  charging  station  for  electric  vehicles,  which  ia 
enclosed  in  a  weatherproof  box  and  is  mounted  on  a  pedestal  so 
that  it  can  be  placed  near  the  curb,  is  shown  in  the  accompanying 
illustration.  A  charging  cable  and  plug  are  provided,  and  while 
the  battery  is  being  charged  the  door  can  be  closed  and  locked.  A 
regulating  rheostat,  ammeter,  polarity  indicator,  lamp,  switches, 
kc,  are  mounted  on  a  slate  panel,  as  shown  in  fig.  2.  The  box  is 
of  sheet-steel,  and  is  electrically  welded.    The  pedestal  is  of  oast- 


Fio.  ■_'. — Street  Chaboino  Station  fob  Eleotbio  Vehicles 

iron.  Connection  with  the  direot-ourrent  supply  is  made  through 
conduit  passing  underneath  the  pavement.  A  prepayment  meter 
may  be  used  if  desired,  but  on  account  of  the  numerous  sizes  and 
kinds  of  batteries  and  varying  conditions  an  attendant  is  nsually 
required. 

■This  device  for  charging  electric  cars  at  the  curb  is  made  in  two 
Bites,  with  ratings  of  100  amperes  and  150  amperes,  and  is  being 
placed  on  the  market  by  Clarence  E.  Ogdks,  Cincinnati,  Ohio.— 
Electrical  World. 
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(Juarter-Tiirii  Rod  Coupling. 

Our  American  contemporary,  Power,  deaoribes  an  ingenious 
qnarter-turn  coupling:,  which  has  been  invented  by  a  Chicago 
engineer  to  replace  a  noisy  bevel  gear  drive  on  a  pump  ;  this  consists  of 
two  heads,  bored  to  receive  six  rods  of  equal  length.  The  jackshaft 
is  horizontal  and  the  pump  shaft  vertical  ;  the  coupling  heads  are 
merely  solid  pieces,  bored  for  and  keyed  to  their  respective  shafts. 
Within  i  in.  of  the  circumference  and  spaced  evenly  around  it,  six 
holes  are  drilled  to  receive  the  rods  comfortably.  These  rods  are 
twice  the  length  of  a  head  plus  the  shorteat  exposed  length  shown 
in  fig.  3.     They  are  free  to  turn  in  their  sockets  and  slide  length- 


This  switch  ia  made  up  of  a  two-way  and  off  position  Ediswan 
wedge  type  switch,  fitted  with  a  resistance  wound  on  porcelain, 
and  enclosed  in  a  ventilated  brass  cover. 

The  switch  absorbs  about  15  watts,  enabling  a  12-in.  fan  to  run 
down  to  about  half  speed,  or  a  25c, p.  metal  lamp  to  be 
dimmed  to  1  c.P. 

The  Riinbaken  Ignition  Magneto. 

Among  the  several  new  ignition  magnetos  for  use  on  motor-cars 
that  have  been  introduced  since  the  stoppage  of  supplies  from 
Germany  is  the  Runbaken  lately  pat  on  the  market  by  the  J.  H. 
RuNUAKEx  Co.,  of  7,  Peters  Street,  Manchester,  the  head  of  which 
concern  is  well  known  as  a  specialist  in  electrical  ignition 
apparatus.     The  new  magneto  is  stated  to  embody  his  experience 


Fig.  6. — View  op  Distbibutob  End  op 
Runbaken  h.t.  Ignition  Magneto. 


Fig.  7. — Reab-end  View,  Bitnbaken 
Magneto,  showing  Aluminium 
Waterpboof  Lining. 


wise  as  the  relative  movements  of  the  heads  demand.  When  in 
the  extreme  position  A,  the  ends  of  a  rod  are  midway  in  the  heads 
and  in  position  b  the  ends  are  flush  with  the  outer  faces. 

At  first  glance  it  would  look  as  though  the  rods  would  twist 
together  in  a  single  turn  of  the  heads,  though  this  is  not  bo. 
Several  couplings  of  the  same  kind  are  in  use.  A  3  HP.  motor 
drives  a  3-in.  centrifugal  pump  ;  the  speed  is  500  b.p.m.,  and  at  a 
distance  of  only  a  foot  it  is  impossible  to  detect  any  noise  from 
the  coupling.  The  rods  are  well  greased  and  as  a  precautionary 
measure  a  hood  is  placed  over  the  coupling.  The  largest  coupling 
ia  for  a  10-H.p.  motor,  but  there  is  no  reason  why  higher  powers 
could  not  be  transmitted  ;  it  is  merely  a  question  of  size.  To  be 
safe  the  combined  area  of  three  rods  should  be  equal  to  the  area 
of  the  shaft. 

Ediswan  Fan  and  "  Dimmer  "  Switcli. 

We  illustrate  in  fig.  4  a  recently  introduced  pattern  of  Ediswan 
fan,  which  has  been  specially  designed  for  steamship  and  train  use 
by  the  Edison  .V;  Swan  U.E.L.  Co.,  Ltd  .  of  Ponder's  End| 
Middlesex.  It  has  been  constructed  with  a  view  to  withstanding 
the  action  of  sea  air  and  hot  climates,  and  to  give  sparkless 
and  silent  running. 

The  feature  of  this  fan  is  its  combined  supporting  device  and 
connection  ;  supports  (or  bases)  can  be  installed  where  desired  and 


with  various  types  of  foreign  magnetos,  and  to  be  manufactuied 
entirely  of  British  materials.  The  machine  presents  a  thoroughly 
workmanlike  appearance,  and  although  outwardly  resembling  the 
normal  German-made  magneto,  it  differs  therefrom  in  various 
constructional  features.  Gun-metal  is  employed  for  the  end  plates 
and  base  ;  cast-iron  for  the  pole-pieoes  ;  aud  aluminium  for  the 
weather-proof  internal  housing. 

One  feature  of  the  design  is  that  the  condenser  is  deeper  than 
usual,  and  is  accommodated  entirely  beyond  the  magnetic  field, 
thus  leaving  the  full  length  of  the  pole-pieces  to  produce  magnetic 
lines  that  may  be  cut  by  the  rotation  of  the  armature,  the  result 
being  that  a  powerful  spark  is  obtained  at  low  as  well  as  at  high 
engine  speeds  ;  the  full  range  of  movement  of  the  advance  and 
retard  from  one  extreme  to  the  other  is  35".  The  distributor 
plate  is  a  composite  slab  of  ebonite  with  a  special  quality  of  soap- 
stone-like  insertion,  in  which  are  affixed  the  bronze  segments  for 
the  distribution. 

The  make-and-break  mechanism  is  very  similar  to,  and  is  inter- 
changeable with,  that  of  the  Bosch  magneto.  In  place  of  the 
usual  cams,  however,  a  pair  of  roller-like  pins  are  employed  ;  these 
do  not  rotate,  but  are  hardened  and  may  be  aii justed  for  wear. 
The  contact  heel  of  the  rocker-arm  of  the  make-and-break  con- 
sists of  a  dove-tailed  block  of  red  fibre. 

The  question  of  accessibility  of  the  various  parts  has  been 
carefully  considered,  while  the  method  of  collecting  the  current 
from  the  armature  and  passing  it  to  the  central  portion  of  the 
distributor  is  also  interesting.  A  spark-gap  is  provided  to  prevent 
any  damage  being  done  to  the  windings  should  there  be  no  path 
for  the  current  to  get  to  earth  through  the  sparking  plug. 
It  may  also  be  mentioned  that  the  earthing  bush  is 
located  over  the  armature  instead  of  beneath  it,  so  that 
there  is  no  risk  of  it  being  affected  by  oil.  The  high-tension  leads 
are  inserted  in  the  fixed  portion  of  the  distributor,  instead  of  on 
the  removable  cover-plate.  The  latter  may  thus  be  removed  to 
expose  the  distributor  for  examination,  without  in  any  way  dis- 
turbing the  cables.  The  magneto  is  waterproof,  and  in  this  regard 
it  is  interesting  to  note  that  the  magnets  themselves  are  not  used 
as  part  of  the  enclosing  material,  the  necessary  protection  from 
wet  bein?  secured  by  an  aluminium  casting  located  inside  the 
magnets.  Another  point  of  note  is  the  use  of  a  disk  of  soft 
pliable  metal  riveted  to  the  centre  of  the  larger  pinion  of  the  two- 
to-one  gear  to  prevent  any  possibility  of  the  gears  giving  rise  to  a 
ringing  noise.  Again,  all  the  screws  that  may  require  to  be  removed 
from  time  to  time  are  hardened,  while,  as  regards  lubrication,  this 
is  secured  by  means  of  two  conveniently-arranged  oil  baths  on  top 
of  the  magneto,  whence  the  requisite  small  amount  of  oil  passes  to 
the  three  bearings  needing  it. 


Fig. 


4.— Ediswan  Patent 
Fan. 


Fig.  5.— Ediswan  Dimmeb  oe 
Regulating  Switch. 


the  fan  and  motor  fixed  by  the  passenger  in  any  support  to  suit  hia 
convenience,  a  bayonet-socket  connection  and  clamping  nut  pro- 
viding an  easy  means  of  doing  this. 

The  swivel  and  trunnion  movements  enable  the  fan  to  be  set  to 
blow  in  any  direction. 

The  fans  are  constructed  with  12-in.  diameter  blades  and  for 
pressures  of  from  50  to  250  volts,  and  can  be  provided  with  the 
switch  illustrated  in  fig.  5,  which  Is  designed  for  use  either  as  a 
starting  and  regulating  switch,  or  as  a  dimmer  switch  for  night 
lighting  purposes, 


Bradford. — Tramway  Wages. — At  a  meeting  last  week 

of  tramway  men  employed  by  the  Corporation  it  was  decided  to 
recommend  the  Executive  of  the  Tramwaymen's  Union  to  con- 
sider the  advisability  of  making  application  for  a  general  advance 
in  wages  of  15  per  cent.  The  suggested  increase  is  desired  on 
account  of  the  extraordinary  circumstances  created  by  the  advance 
in  food  prices,  and  it  is  understood  that  the  Executive  have 
considered  the  recommendation  and  have  decided  that  I  the 
suggested  application  should  be  made. 
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BUSINESS   NOTES. 


Australi.a. — A  Sydney  firm  wishes  to  secure  Australasian 
lepresentation  for  BritiBh  mannfacturera  of  switches,  electrical 
acoesBoriee,  insulating  material,  &c.  A  merchant  firm  also  wants 
agencies  for  British  makers  of  electrical  fittings  and  glazed  press- 
pahn.  The  names  can  be  ascertained  at  the  Board  of  Trade 
Commercial  Intellieenne  Branch  in  London,  but  letters  may  be 
sent  direct  to  H  M.  Trade  Commissioner  for  Australia,  81,  Pitt 
Street,  Sydney,  N.S  W. 

Calleiulei's  Hospital  Fund, — A  general  meeting  of 
Callender's  Hospital  and  Distress  Fund  was  held  on  February  13th 
at  the  Belvedtre  Works,  Mr.  T.  0.  Callender  presiding,  at  which 
the  accounts  for  the  year  1914  were  approved.  Though  the  mem- 
bership had  decreased  owing  to  42  members  joining  their  regiments 
and  ships,  and  1l'7  enlisting,  yet  the  aggregate  subscriptions 
reached  the  highest  figure  since  inauguration  year  12  years  ago, 
and  a  larger  sum  than  in  any  previous  year  has  been  awarded  to 
the  hospitals.  The  excellent  service  rendered  by  the  fund  in  other 
ways  may  be  gathered  from  the  following  : — 288  hospital  letters 
were  issued,  fl  letters  for  special  nursing  homes,  81  surgical  appli- 
ances were  supplied,  17  surgical  aid  letters  were  given,  13  adults 
and  0  children  were  sent  to  convalescent  homes,  in  89  cases  spec- 
tacles were  provided,  and  44  grants  of  financial  assistance  were 
made.  The  penny-a-week  subscriptions  produced  £2sl,  which  is 
£9  better  than  in  the  previous  year.  The  Callender  Co.  donated  £50, 
Mr.  T.  0.  Calleader  £5  53.,  and  several  others  two  guineas  each. 
The  various  sums  awarded  to  hospitals  and  other  institutions 
aggregated  £283,  as  compared  with  £241  in  the  previous  year. 
We  learn  from  Mr.  W.  E.  Wimhurst,  the  hon.  sec.  and  treasurer, 
that  in  addition  to  the  above  the  Callender  employes  have  sub- 
scribed over  £200  to  the  Prince  of  Wales's  National  Relief  Fund. 
We  congratulate  those  responsible  for  the  conduct  of  the  affairs  of 
the  fund  upon  so  excellent  a  showing  In  what  must  have  been  a 
very  trying  year. 

Book  \otices. — Report  Xo.  69  of  the  Engineering 
standards  Committee  (London:  Crosby  Lookwood.  Price  2s.  (id. 
net)  on  British  Standard  Tungsten  Filament  Glow  Lamps  (Vacuum 
Type)  for  Automobiles  has  just  been  issued.  The  subject  was 
referred  to  the  Committee  by  the  Society  of  Motor  Manufacturers 
and  Traders,  and  was  put  in  the  hands  of  a  Sub  Committee  in  May 
last  year.  The  lamps  dealt  with  are  intended  to  have  an  approxi- 
mate efiiciency  of  1  watt  per  candle ;  the  newer  gas-filled  lamps 
will  be  covered  in  a  later  report.  The  standard  voltages  are  6  and 
12  volts,  and  dimensions  are  fixed  for  the  lamp  bulbs  and  caps. 

"JiDinial  of  the  Institution  of  Electrical  Engineers.''  Vol.  LIII, 
No.  242.  February  15th.  1915.  This  issue  contains  papers  on  Lord 
Kelvin's  work  on  '  Gyrostatics,"  by  Prof.  A.  Gray,  and  "  Separa- 
tion of  NoLoad  Stray  Losses  in  a  C.C.  Machine  bv  Stroboscopio 
Running-down  Methods,"  by  Prof.  D.  Robertson.  There  is  also  a 
"Second  List"  of  140  members  of  the  Institution  serving  with 
H.M.  Forces. 

"  Consumers'  Accounts  and  Meter  Department  Routine."  By 
A.  C.  Glover.     London  :  Electrical  Press,  Ltd.     Price  5s.  net. 

"  Bulletin  de  la  Societc  Internationale  dea  Electriciens."  Vol.  V, 
No.  38.     January,  1915.     Paris  :  Gauthier-Villars.     Price  3  fr. 

"  Sell's  Directory  of  Registered  Telegraphic  Addresses."  London  : 
Henry  Sell.    25b. 

Bankruptcy  Pi'ocec(lin«'s. — James  William  Tatter- 

SALL  and  Tom  Vvhittaker  Tattersall,  residing  at  4,  Hillside 
Garden?,  Highgate,  and  carrying  on  business  at  Kimberley  Road, 
Willesden  L  lue,  N.W.,  electrical  engineers. — At  the  London  Bank- 
ruptcy Court  on  Friday  of  last  week,  before  Mr.  Egerton  S.  Grey, 
the  first  meeting  of  creditors  was  held.  In  dealing  with  the  proofs 
of  debt  lodged  the  Official  Receiver  said  he  had  received  a  proof 
for  £3,000  from  Imperial  Motors.  It  appeared  that  the  directors 
invented  an  electrical  starter  for  motor-cars  and  entered  into  an 
agreement  with  Imperial  Motor  Industries,  Ltd.,  under  which  the 
latter  were  to  act  as  selling  agents.  A  number  of  the  starters 
were  made,  but  it  was  alleged  that  they  did  not  work  properly, 
and  the  claim  arose  in  regard  to  goods  returned,  money  advanced, 
and  money  paid  under  a  guarantee.  After  a  long  discussion, 
in  the  course  of  which  directors  said  the  amount  should  be 
£1,S30  instead  of  £3,000,  the  dfficial  Receiver  eventually  decided 
to  admit  the  proof  for  voting  purposes  at  £1,830.  The  Official 
Receiver  further  stated  that  the  debtor,  James  William  Tattersall, 
informed  him  that  prior  to  joining  his  brother  in  partnership  he 
was  in  employment,  and  for  some  years  was  in  New  York.  When 
he  returned  to  this  country  he  joined  his  brother  in  partnership 
and  they  commenced  business  as  electrical  and  motor  engineers. 
They  afterwards  invented  an  electrical  starter  and  took  out  patents 
In  England  and  France.  When  war  broke  out  their  business  went 
down  considerably,  and  they  were  only  able  to  sell  a  few  starters 
each  month.  They  placed  their  affairs  before  their  creditors,  who 
promised  not  to  press  theui,  and,  in  fact,  some  had  since  advanced 
them  money  in  order  to  enable  them  to  pay  wages.  They  continued 
until  December  last  hoping  the  war  would  soon  end,  but  seeing  no 
prospect  of  it  doing  so,  they  decided  to  file  their  petition  in 
bankruptcy.  They  returned  their  liabilities  at  £3,653,  and  their 
assets  at  £480.  Eventually  it  was  decided  to  leave  the  estate  in 
the  hands  of  the  Official  Receiver  for  summary  administration  in 
the  usual  manner. 

Italian  Electrical  Trade. — According  to  the  Rcvis/d 

lecnioa  d'Elettriciata,  in  October  international  traffic  resumed 
almost  iti   normal  conrse,  and  dnrisfc   that   month    machines, 


weighing  over  1  ton,  were  received  to  the  amount  of  1,200  quintals, 
against  960  in  the  previous  year,  thus  compensating  for  the 
deficiency  in  the  two  previous  months.  Lighter  machines  were 
imported  in  round  figures  to  1,200  quintals,  against  1,400  in  the 
previous  year;  transformers  883  quintals,  against  1,200.  Of 
lighter  apparatus  the  imports  were  practically  normal.  The 
imports  of  electrical  machinery  in  November  amounted  to  4,861 
quintals,  against  4  102  in  the  same  month  of  1913.  Machines 
weighing  above  1  ton  were  imported  to  SS4  quintals,  against  1,106 
in  1913.  Lighter  machines  were  imported  to  980  quintals,  against 
1,341.  Only  in  the  case  of  transformers  was  a  noteworthy  risfe 
observable,  imports  totalling  2,570  quintals  against  1,477.  Electrical 
apparatus  were  generally  in  decline— those  weighing  above  1  ton 
being  imported  to  514  quintals  against  769  :  lighter  apparatas 
were  134  quintals  against  212. 

Cojiper. — In  view  of  the  importance  attaching  to  the 
German  copper  position  and  to  the  attitude  of  the  British  Govern- 
ment towards  copper  shipments  from  America  to  neutral  European 
countries,  returns  have  been  issued  by  the  Metal  Information 
Bureau  (L.  H.  Qnin),  3,  East  India  Avenue,  E.C.,  showing  that  from 
August  5th  to  December  28th,  1914,  32  vessels  carrying  copper 
from  America  were  detained,  the  total  quantity  involved  being 
19,550  tons.  Of  these  vessels,  one,  the  Behjia  (a  German  ship), 
sailed  before  war  broke  out  and  was  headed  for  Hamburg.  From 
September  26th  to  October  9th  four  vessels  for  Rotterdam  were 
held  up,  their  cargo  being  purchased  by  Great  Britain.  Fourteen 
biats  for  Italy  have  been  detained,  all  at  Gibraltar,  carrying  about 
9,000  tons  of  copper,  13  vessels  for  Sweden  with  about  5,5ii0  tons 
have  been  detained  in  various  British  ports. 

Cataloffues  and  Lists. — Messrs.   Kohler  Bros.,  5fi, 

Ludgate  Hill,  E.C. — Illustrated  descriptive  pamphlet  concerning 
the  N  K  S.  two  and  four-motor  combined  push-button  and  hand- 
speed  control  equipments. 

Messrs.  Musgrave  A:  Co.,  Ltd.,  St.  Ann's  Ironworks,  Belfast. 
Folding  card  giving  specification  and  tabulated  dimensions,  outputs, 
i:o.,  of  enclosed  double-acting  engines. 

Messes.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich. — Pamphlet 
A  706,  giving  a  brief  illustrated  description  of  their  watertight 
door  indicators  for  ships. 

Sir  W.  H.  Bailey  &  Co..  Ltd.,  Albion  Works,  Salford.— Eight- 
page  illustrated  pamphlet  (No.  2,614),  giving  particulars  and  prices 
of  their  "Silver  Star"  pump  lubricators. 

Foster  En<>'ineerin«'  Co,,  ltd. — ^Ir.  William  Xicholson 

has  been  relieved  from  his  appointment  as  Receiver  on  behalf  of  the 
first  and  second  debenture-holders  from  February  10th,  and  the 
company  is  in  possession  of  its  assets  and  is  trading  on  its  own 
account. 

Trade    Anuouueenients. — As  announced  in   our  last 

issue,  the  E.S.  Co.,  Ltd.,  has  been  registered  to  take  over  the  bnsi- 
nesB  of  the  Electrical  Supplies  Co.  The  growth  of  the  business 
has  necessitated  increased  office  accommodation  at  53,  Victoria 
Street,  S.W,,  and  premises  for  showrooms  and  stores  have  been 
obtained  at  10,  Spencer  Street,  Westminster.  The  company  wiU, 
as  its  name  suggests,  deal  in  electrical  supplies,  and  manufacturers' 
price  lists  are  invited. 

The  Efandem  Co.,  Ltd.,  of  the  Fallings  Park  Works,  Wolver- 
hampton, have  acquired  the  whole  of  the  business  of  the  Scott 
Starter  Syndicate,  of  Norwich,  and  will  continue  the  manufacture 
of  the  Scott  electric  lighting  and  engine-starting  dynamo  motor 
for  motor-cars. 

Liquidations. — Molviu)i;xim  and  Ting.'^ti'.n  Traders, 

Ltd. —  This  company  is  winding  up  voluntarily,  with  Mr.  P.  B. 
Smyth,  of  638,  Salisbury  House,  E.G.,  as  liquidator.  A  meeting; 
of  creditors  is  called  for  February  21th. 

Salsiuiky  L.\mp.'>,  Ltd. — Particulars  of  claims  must  be  sent  in 
by  March  20th,  to  the  liquidators,  Messrs.  F.  Westoott  and  A.  Riding, 
at  15,  Eastcheap,  EC. 

The  Hi(iH  Peak  Magneto,  Ltd. — A  meeting  will  be  held  at 
32,  Union  Road  New  Mills,  on  March  17th,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  J.  G.  Collier. 


LIGHTING  and  POWER  NOTES. 


Altinu'don. — Strioet  LiniiTixn. — Tiie  T.C.  has  decided 
to  invite  the  Gax  and  Electric  Supply  Companies  to  tender  for 
lighting  the  street  lamps  from  Midsummer,  on  similar  terms  and 
conditions  to  the  present  contract,  and  also  for  a  lighting  installa- 
tion in  the  new  fire  station. 

.\r!>'entina. — The  Uosario  Electric  Light  Co.  has  accepted 
the  conditions  of  the  Mnnicipality  for  a  new  contract  for  the 
supply  of  current  for  a  period  of  18  years. — Itei-.  Riter  Plate. 

.isliton-under-Lyiie. — Puulk;  Lighting. — During  the 

past   month    1 7   street  lamps  have  been    converted  from  gas  to 
electric  lighting. 

The  T.C.  has  decided  to  oppose  the  Stalybridge  Joint  Tram- 
ways and  Electricity  Board's  Bill  for  the  construction  of  additional 
tramways  and  extension  of  the  area  of  eleotiicity  supply. 
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Australia. — During  the  past  12  months  the  Perth 
(W.  A.)  City  Council  sold  3,929,423  unite,  an  increase  of  72  per  cent, 
over  the  previous  year.  Electric  street  lamps  numbered  131 
in  the  city  and  ;I5  in  the  Maylands  and  Mount  Lawley  districts. 
The  new  power  station  is  expected  to  be  available  late  in  the  year, 
and  the  erection  of  sub-stations  is  proceeding-. 

The  Council  has  decided  to  supply  municipal  councils  or  road 
boards,  within  a  radius  of  five  miles  of  the  G.P.O.,  with  bulk  alter- 
nating current  at  the  actual  cost  to  the  city  (which  includes  price 
paid  to  the  Government  for  energy,  together  with  distributing, 
management,  and  financial  charges). 

Barnes. — Electric  Cookixg. — The  U.D.C.  has  decided 
to  install  electric  cookers  in  its  workmen's  dwellings.  The  elec- 
trical engineer  reported  that  an  apparatus,  consisting  of  a  small 
oven,  14  in.  x  12  in.  x  12  in.,  with  a  boiling  plate,  would  meet 
the  requirements,  and  could  be  installed  at  £4  per  cottage,  includ- 
ing all  wiring  and  fitting  charges.  The  charge  will  be  made 
through  a  pre-payment  meter,  and  will  be  adjusted  to  cover  cost  of 
cooker  and  meter,  in  addition  to  the  energy  consumed. 

Boroiialibridffe. — E.L.  Scheme. — At  the  Parish  meet- 
ing of  the  town  and  Aldborough,  which  was  held  to  consider  the 
proposed  electric  lighting  scheme,  it  was  decided  to  request  the 
local  authorities  to  give  reasonable  assistance  to  the  promoters  in 
their  endeavour  to  carry  the  scheme  into  effect. 

Bostou. — E.L.  Scheme. — The  T.C.  has  accepted  terms 
offered  by  the  promoters  of  the  E.L.  order,  by  which  the  Council 
is  to  have  the  option  of  purchasing  the  undertaking  at  the  end  of 
21  years  from  the  date  of  the  order,  and  at  every  subsequent  seven 
years,  as  a  going  concern  by  valuation.  If  praoticablei  the  Council 
is  to  have  the  option  of  taking  the  whole  of  the  undertaking,  and 
if  not,  the  Boston  R.D.C.  is  to  have  a  similar  option  as  to  that 
part  of  the  undertaking  in  the  rural  area. 

Burtoii-oii-Treiit. — Restricted  Lighting. — The  Gas 

and  Electricity  Committee  has  decided  to  reduce  the  whole  of  the 
street  lighting  by  one-half,  and  to  reduce  the  illumination  of  those 
lamps  in  use  by  shading  them.  The  Committee  also  recommends 
that  the  tradesmen  should  discontinue  outside  shop  lighting. 

Carlisle. — Special  Tariff   Rejected. — The  T.C.  has 

again  rejected  the  recommendation  of  the  Electricity  Committee 
that  in  the  case  of  bulk  supplies  of  energy  under  agreement  on  the 
restricted  hour  system,  the  fixed  charge  be  reduced  from  £4  153. 
to  15s.  per  Kw.  of  demand  per  annum.  The  Gas  Committee 
strongly  opposed  the  proposal. 

Carrickiuacross.  —  Workhouse     Lighting.  —  The 

members  of  the  B.  of  6.  have  decided  to  install  the  electric  light 
in  the  workhouse  as  soon  as  possible.  The  general  wiring  of 
the  streets  of  the  town  has  not  yet  been  completed  ;  a  number  of 
shopkeepers  and  also  residents  of  private  houses  will  use  the 
electric  light. 

Chapel-en-le-Frith.— The  B.  of  G.  has  been  informed 
that  the  cost  of  installing  electric  light  in  the  workhouse  wonld  be 
about  £850. 

Cliarleville. — The  valuation  of  the  Charleville  Electric 
Lighting  Co.'s  station  premises  has  been  reduced  from  £30  to  £20, 
and  the  valuation  of  £80  on  posts  and  wires  to  £10. 

C'lecklieaton.— Works  Extensions. — The  U.D.C.  has 

decided  to  extend  the  generating  station  at  an  estimated  cost  of 
£20,000,  as  recommended  by  the  Council's  consulting  engineer. 
It  was  stated  that  the  sanction  of  the  L.G.B.  could  not  be  obtained 
until  the  new  Spenborough  Council  (the  combined  townships  of 
Cleckheatou,  Liversedge,  and  Gomersal")  was  elected. 

Combe  Martin. — The  P.C.  has  passed  a  resolution  to 
the  effect  that  the  Bill  of  the  Ilfracombe  Gas  Co.,  by  which  E.L. 
powers  are  sought,  is  detrimental  to  the  interests  of  the  parish, 
and  is  asking  Sir  Godfrey  Baring,  M.P.,  to  oppose  the  measure  in 
Parliament. 

Continental  Xotes.— Norway.— The  town  of  Notod- 

den,  which  is  one  of  the  largest  centres  of  the  electrical  industry 
in  Norway,  has,  up  to  the  present,  been  dependent  on  the  purchase 
of  aU  the  energy  required  for  municipal  purposes.  It  is  now  re- 
ported that  the  municipality  has  unanimously  decided  to  acquire 
the  Saga  Waterfall,  which  is  situated  within  municipal  territory  ; 
this  wiU  produce  about  4,000  e.h.p.,  of  which  only  150  h.p.  is  used 
by  the  present  owner. 

Spain. — A  concession  has  been  awarded  for  the  utilisation  of  the 
waters  of  the  Rio  Dulce  for  the  production  of  electric  power  for 
the  lighting  of  the  town  of  Mandayona,  and  for  industrial  purposes. 

A  further  concession  authorises  use  of  the  waters  of  the  Rio 
Isbor  for  the  production  of  electric  power  for  industrial  purposes 
in  the  town  of  Isbor. — Board  of  Trade  Journal. 

Italy. — A  new  central  station  has  just  been  completed  and  put 
in  operation  at  FoUonioa  by  the  Societa  Elettrica  Maremmana,  of 
Leghorn,  for  the  supply  of  current  to  the  various  mines  and  town- 
ships in  the  district.  The  plant  comprises  three  gas  engines  (two 
of  250  H.P.  and  one  of  180  h.p.)  coupled  to  three  3,600-volt 
alternators.  The  current  is  stepped  up  for  transmission  to  a 
pressure  of  15,000  volts,  and  then  transformed  to  260  volts  for 
power  purposes  and  150  volts  for  lighting. 

GEEiiAST. — It  is  reported  that  owing  to  the  shortage  of  petro- 
leum, the  Government  i.^  recommending  the  substitution  of  electric 
lighting  as  far  as  possible,  and  insulated  iron  wire  is  being  intro- 
duced on  account  of  the  shortage  of  copper. 


Sweden. — For  some  time  the  erection  of  a  transmission  line 
from  Untra  to  Stockholm,  with  the  view  of  transmitting  electrical 
energy  from  the  former  place  to  the  metropolis  hai>  been  discussed, 
and  it  now  appears  that  the  project  will  be  realised,  as  an  applica- 
tion for  the  nec«iBsary  concession  has  been  made.  The  scheme  will 
involve  a  capital  expenditure  of  no  less  than  £750,000. 

Belgium. — It  is  reported  that  as  a  result  of  the  British  air 
raid  on  Zeebrugge,  the  Rombach  Central  Electric  Works  was 
obliged  to  stop  work,  and  for  want  of  motor  power  the  bridges 
could  not  be  worked. 

DarliU!>ton. — Proposed  Loan. — The  T.C.  has  applied 
to  the  L.G.B.  for  a  loan  of  £18,550  for  extensions  to  the  electricity 
works,  and  for  the  period  of  the  loan  of  £9,500  granted  for 
mains,  services,  and  transformers,  to  be  extended  from  15  to  25 
years. 

Dublin. — Proposed  Increased  Tariff. — The  Elec- 
tricity Supply  Committee  has  agreed  that  the  increased  cost  of 
coal  for  the  Pigeon  House  generating  station,  and  the  mainten- 
ance of  a  regular  supply,  will  have  to  be  met  by  an  inciease  in 
charge  to  consumers. 

East  Sussei. — Psov.  Orders. — The  CO.  has  decided 

to  oppose  the  application  of  the  Tunbridge  Wells  T.C.  for  a  prov. 
order  extending  the  area  of  supply  to  rural  parishes  in  the  Council's 
area,  and  also  the  East  Grinstead  Urban  District  prov.  order 
for  E.L. 

Glassi'ow. — The  Cattle  Markets  Sub-Committee  is  to 
consider,  in  view  of  the  considerable  rise  in  the  price  of  carbons, 
whether  it  will  alter  the  system  of  lighting. 

Hayward's    Heatb.  —  Prov.    Order.  —  The  Urban 

Council  has  requested  the  B,  of  T.  to  postpone  the  Mid-Sussex 
Electric  Lighting  Order  until  six  months  after  the  termination  of 
the  war. 

Hej'wood.  —  The  Corporation  has  decided  that  from 
March  31st  next  a  minimum  rate  of  203.  per  annum  shall  be 
charged  for  electrical  energy  for  any  four  quarters,  and  that  the 
hire  of  motors  be  for  12  months  certain,  six  months'  notice  to  be 
given  of  the  intention  to  discontinue  hiring. 

Holme.  —  E.L.  Scheme.  —  A  Committee  has  been 
appointed  to  go  into  the  question  of  providing  an  electricity 
supply.  The  district,  at  present,  has  neither  gas  nor  electricity,  and 
it  is  understood  that  already  there  are  50  persona  who  are  willing 
to  become  subscribers  to  the  supply. 

Holmfirth. — Loan  Sanction. — The  Council  has  re- 
ceived from  the  L.G.B.  sanction  to  borrow  for  electric  lighting 
purposes  : — £3,591  for  buildings  ;  £3,22s  for  generating  plant,  &c.  : 
£549  for  meters  and  battery  ;  and  £132  for  street  lamps.  _  The 
Council  decided  to  complete  the  contract  with  Mr.  Broadbent,  of 
Huddersfield. 

Ipswich. — Proposed  Loan. — The  T.C.  has  decided  to 

apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £3,100  for  purposes 
of  the  electricity  undertaking. 

London. — Woolwich. — In  response  to  the  Borough 
Council's  request,  the  Finance  Sub-Committee  of  the  L.C.C.  has  con- 
sidered the  postponement  of  accelerated  loan  repayments  in  regard  to 
the  Plumstead  plant,  <tc,,  and  now  proposes  that  such  accelerated 
repayments  should  commence  when  the  Council's  new  turbine 
plant  is  brought  into  use.  This  short  postponement,  however, 
does  not  meet  the  views  of  the  B.C. ;  the  Finance  Committee  has 
decided  to  urge  the  L.C.C.  to  sanction,  without  delay,  the  borrow- 
ing of  £35,000  on  account  of  the  £48,000  now  being  applied  for,  in 
view  of  the  serious  overdraft  incurred.  In  regard  to  the  further 
application  for  borrowing  powers  for  £10,000  for  a  3,000-Kw. 
turbine  set,  the  L.C.C.  Finance  Committee  has  intimated  that  it 
does  not  propose  to  deal  with  it  pending  further  information  in 
connection  with  loan  repayments  and  plant,  which  will  be  supplied 
as  soon  as  Sir  John  Snell  has  prepared  a  memorandum  on  the 
matter. 

Shobeditch. — The  B.C.  is  recommended  to  avail  itself  of  the 
offer  of  a  loan  for  the  electricity  undertaking  of  £11,481,  at 
4 J  per  cent,  per  annum,  from  the  Rational  Association  Friendly 
Society.  The  application  to  the  L.C.C.  for  the  loan  at  4  J  per  cent, 
per  annum  has  been  withdrawn. 

L.C.C. — The  Finance  Committee  recommends  the  Council's 
sanction  to  the  application  of  the  Poplar  B.C.  for  £8,173  for  mains 
for  the  electricity  undertaking. 

The  L.C.C.  Fire  Brigade  Committee  is  installing  electric  radiators 
in  the  appliance  rooms  at  the  Bishopsgate,  Brompton,  Euston, 
Holborn,  Old  Kent  Road,  Redcross  Street.  ShadweU  and  Shoreditch 
fire  stations. 

Bermosdset. — The  B.C.  has  been  recommended  to  enter  into  an 
agreement  with  the  County  of  London  Electric  Supply  Co.  to 
supply  energy  for  the  pumping  purposes  at  the  ^'ine  Street  depot, 
on  a  sliding  scale,  varying  from  a  maximum  of  lid.  to  a  minimum 
of  Id.  per  unit. 

Manchester. — Restricted  Lighting. — The  Tramways, 

Gas  and  Electric  Lighting  Committees  have  decided  that  all  street 
lamps  are  to  be  shaded  at  the  top,  also  the  top  lights  in  tramcars. 
Arrangements  have  also  been  made  for  turning  off  all  lights  in  the 
city,  or  parts  of  the  city,  if  necessary. 
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Oriuskirk. — As  the  result  of  negotiations,  the  differ- 
ences between  the  U.D.C.  and  the  Ormekirk  Gas  Ligfht  Co.  have 
now  been  settled,  and  the  Council  haa  withdrawn  its  opposition  to 
the  Lighting  Bill  now  before  Parliament.  The  Gas  Light  Co.  has 
agreed  that,  in  consideration  of  laying  extension  mains  to  the 
Parbold  district,  it  will  undertake  on  no  account  to  charge  more 
for  gas  supplied  to  any  consumer  in  the  Ormskirk  area,  and  that 
any  new  electric  lighting  mains  shall  be  placed  underground  ; 
further,  that  Clauses  4  5  and  46  of  the  Bill  shall  be  withdrawn. 
It  was  contended  that  if  Clause  45  had  gone  through,  the  company 
would  have  been  empowered  to  buy  out  the  present  electric  light 
undertaking,  and  thereby  would  have  created  a  monopoly  in  regard 
to  the  lighting  of  the  town. 

lliieeiisf^'riT. — E.L.  Schkjie. — At  a  recent  meeting 
of  the  parishioners  it  was  decided  that  the  suggested  scheme  for 
lighting  the  district  by  electricity  should  be  a  municipal  one. 

Ripoii. — E.L.  Scheme. — A  petition  is  to  be  presented 
to  the  City  Council  requesting  it  to  arrange  with  the  Army 
authorities  for  the  supply  of  electricity  from  the  camp  generating 
station.  The  neighbouring  townships  of  Bedale  and  Masham 
have  electric  lighting,  and  the  Boroughbridge  authoritiss  have 
been  urged  to  adopt  this  mode  of  lighting,  and  at  Ripon  there  is 
a  strong  feeling  in  favour  of  a  supply  of  electric  current. 

Rochdale. — Street  Lightixg.  —  The  B.  of  (i.  has 
decided  to  proceed  with  the  lighting  by  electricity  of  Birch  Hill 
Line  as  soon  as  possible. 

Stockton-on-Tees.— Loan    Applicatiox. — The    T.C. 

has  applied  to  the  L.G.B.  for  a  loan  of  £4,000  for  two  new  rotary 
converters,  &c.,  for  the  electricity  worke. 

Slaithwaite. — E.L.  Scheme. — The  Council  has  decided 
to  apply  to  the  B.  of  T.  for  approval  of  the  use  of  overhead  lines, 
and  the  CounoU's  electrical  engineer  has  been  instructed  to  pre- 
pare plans,  &c.  A  Sub-Committee  has  been  appointed  to  report 
on  steam  and  suction  gas  for  motive  power,  and  decide  as  to 
which  of  these  forma  of  power  should  be  employed. 

Swansea. — The  extensions  at  the  Corporation  electricity 
works  are  nearly  completed,  and  represent  an  outlay  of  £40,000. 
The  Electricity  Committee  is  extending  the  cables  to  Town  Hill  to 
light  the  new  workmen's  cottages. 

Swiuton  and  Pendlebiiry.— Street  Lighting. — The 

bulk  of  the  electric  street  lighting  scheme  has  been  carried  out, 
but  owing  to  diflSculty  in  obtaining  material,  it  is  impossible  to 
estimate  the  probable  date  of  the  completion  of  the  work.  The 
lamps  along  Manchester  Road,  Chorley  Road,  and  part  of  Bolton 
Riad  have  been  switched  on,  but  lamps  for  the  remainder  of  the 
fittings  have  not  yet  been  delivered. 

Swindon. — Alterations  are  to  be  made  to  the  flues  and 
a  water  baffle  is  to  be  fitted  at  the  electricity  works  with  a  view 
to  preventing  the  esjape  of  grit  and  dust  from  the  chimney. 

Tipiterary. — "Workhouse  Lighting. — Mr.  A.  E.  Porte 

has  furnished  a  supplementary  report  on  the  cost  of  improving  the 
electric  lighting  plant  of  the  workhouse.  The  total  amount  given 
is  £623  ;  but  there  is  an  addition  of  £2.5  for  tuning  up  the  existing 
plant  and  cells,  with  a  further  £10  to  £15  for  buildings  or 
fonndationa. 

Tottenham.— Restricted    Lighting. — The   D.C.    is 

recommended  to  accept  the  offer  of  the  Xorth  Metropolitan  Elec- 
tric Power  Supply  Co.  for  a  reduction  of  60  per  cent,  in  respect  of 
arc  lamps  which  were  not  lighted  during  the  December  quarter. 

Truro.— Prov.  Order. — The  City  Council  has  been 
informed  that  the  B.  of  T.  would  be  prepared  to  favourably  con- 
sider an  application,  in  August,  for  the  postponement  of  the 
revoking  of  the  prov.  order  for  a  period  of  12  mouths,  on  certain 
conditions. 

lirmston. — Proposed  ILL. — A  Sub-Committee  has  i)een 
appointed  to  report  upon  the  question  of  introducing  electric 
lighting  in  the  district. 

Worcester  l»ark. — The  South  Metropolitan  E.L.  Co.  is 
re-applying  for  a  prov.  order  for  E  L.  at  Worcester  Park. 

WedneslMiry.— Increase  ok  Price. — The  p]lectricity 
Committee  of  the  Corporation  has  given  notice  that,  as  from 
January  1st,  1915,  the  price  of  current  would  be  increased  by  the 
addition  of  15  per  cent,  on  the  net  amount  of  the  account,  as  the 
Mond  Gas  Co.,  which  supplies  gas  for  generating  purposes,  has 
notified  its  intention  to  raise  the  schedule  prices  for  gas.  The 
Committee  states  that  the  ability  of  the  Mond  Gas  Co.  to  continue 
its  supply  to  the  Corporation  depends  on  the  length  of  the  war  and 
the  conditions  of  industry,  but  the  Committee  hopes  it  will  bo 
unnecessary  to  announce  any  further  increase  in  the  price  of 
electricity,  and  that  it  may  be  possible  within  a  short  time  to 
reduce  the  temporary  increase  of  15  per  cent,  now  rendered  neces- 
sary. The  increase  will  seriously  affect  big  manufacturers  in  the 
district,  several  of  whom  take  a  large  supply  of  current,  both  for 
lighting  and  power  purposes. 

Yorkshire  Electric  Power  Bill.— Following  the  meet- 
ing of  the  West  Riding  Urban  and  District  Councils  and  the 
subsequent  action  of  aome  authorities  in  regard  to  the  Bill  pro- 
moted by  the  Yorks.  Electric  Power  Co.,  decisions  have  been 
arrived    at    by    the    following  Councils :— The  Hudderefield    and 


Wakefield  Corporations  have  resolved  to  oppose  the  BiU  ;  the 
Rawdon  District  Council  has  decided  to  support  the  BiU  on  con- 
ditions ;  the  Denby  and  Cumberworth  District  and  Wharfedale 
Rural  Councils  have  decided  to  support  the  West  Riding  District 
Councils'  Asaociation's  oppoaition  ;  the  Holme  U.D.C.  has  decided 
to  take  no  action  ;  and  the  Meltham  U.D.C.  has  decided  to  request 
the  company  to  atrike  ita  area  out  of  the  Bill.  The  Shepley 
U.D.C.  is  also  opposing. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — P.A.Y.B.  Cars. — At  a  meeting  last  week 
of  the  Corporation  Tramways  Committee  on  the  question  of 
abolishing  the  P.A.Y.E.  cars,  a  decision  waa  deferred  until  August. 

Cardiff. — Traffic  Results. — The  accounts  for  1.914 
of  the  city  tramways  showed  an  increase  to  July  last  of  £3,000,  as 
compared  with  the  corresponding  period  of  1913.  Since  the  war 
this  gain  has  been  changed  to  a  decrease  of  nearly  £2,000.  But 
for  the  war  the  increased  traffic  receipts,  it  is  estimated,  would 
have  amounted  to  nearly  £6,000. 

Edinburg'h. — Female  Conductors. — A  scheme  has 
been  discussed  by  the  Edinburgh  Tramways  Co.  to  employ  women 
as  conductors  on  the  cars,  and  it  is  expected  that  it  will  shortly  be 
put  into  operation. 

Hindley. — The  Wigan  Tramways  Committee  is  to  con- 
sider the  extension  of  the  tramways  by  constructing  a  new  line 
from  the  presant  terminus  along  Market  Street,  Hindlev,  and  up 
Castle  Hill. 

Huddersfield. — The  T.C.  has  decided  to  oppose  the 
Halifax  Corporation  Parliamentary  Bill,  which  deals  with  various 
tramway  extensions. 

Glasffow. — Assessment. — The  T.C.  has  been  informed 
that  the  valuation  of  the  tramway  mndertaking,  by  the  Assessor 
of  Railways  and  Canals  for  the  year  igL^-ie  is  £281,770,  as 
against  £280,490  for  the  previous  year. 

L.  and   Y.  Railway    Electrification.  —  The  annual 

report  of  the  company  states  that  progress  is  being  made  with  the 
electrification  of  the  line  between  Bury  and  Manchester.  During 
the  past  year  £42,1198  has  been  spent  on  the  power  station  which 
is  being  erected  at  Clifton  Junction  and  on  sub-stations,  and  £14,788 
has  been  expended  on  the  conversion  of  the  line.  The  new  line 
will  be  run  on  the  third-rail  system,  in  the  same  way  as  the 
Liverpool-Southport  line,  but  at  a  different  voltage.  Intervening 
stations  are  to  be  made  at  Woodlands  Road,  Crumpaall,  Beaton 
Park,  Prestwich,  and  Radcliffe.  With  regard  to  electric  traction,  the 
company's  returns  show  that  the  number  of  trains  worked  by 
electric  power  has  increa.sed  from  159  to  174.  The  mileage  of 
electric  trains  has  advanced  from  1,765,879  to  1,848,923,  an  increase 
of  over  83,000  miles. 

London. — The  G.N.  and  City  section  of  the  Metropo- 
litan Railway  has  now  been  provided  with  1st  class  accommodation 
between  Moorgate  Street  and  Finsbury  Park,  this  being  the  first 
"  tube  "  to  cater  for  Ist  class  passengers.  The  time  of  the  journey 
has  been  reduced  to  9  minutes. 

L.C.C. — The  one  mile  of  experimental  conduit  side  slot  on  the 
Shoreditoh  to  Stamford  Hill  section  of  the  Council's  tramways  is 
to  be  replaced  by  the  centre  slot  system. 

JIancliester. — As  a  result  of  the  discussion  of  the 
Executive  Committee  of  the  Tramway  and  Vehicle  Workers' 
Union,  the  members  of  the  Manchester  branch  on  Sund».v  decided 
to  apply  to  the  Corporation  Tramways  Committee  for  an  increase 
of  15  per  cent,  on  the  present  wages.  The  application  is  made  on 
the  ground  of  the  high  prices  of  food,  and  the  Committee  will  be 
asked  to  concede  the  increase  until  such  period  after  the  war, 
when  food  prices  shall  have  returned  to  the  normal. 

nansfield. — The  MansSeld  and  District  Light  Railways 
Co.  has  applied  for  an  extension  of  time  until  April,  191$,  for  com- 
pleting the  lines  in  Sutton-in-Aehfield  and  Skegby. 

\.E.  Railway  Electrification. — In  their  annual  report 
the  directors  of  the  North-Eastem  Railway  Co.  say  that  it  is 
anticipated  that  the  electrification  of  the  line  between  Shildon  and 
Newport  will  be  completed  in  the  summer. 

The  mileage  of  electric  trains  was  1,257,681  as  against  1,2.56,336 
in  1913. 

\orthani|iton. — F.vr  Cotton   Extension-. — The  T.C. 

is  making  representations  to  the  B.  of  T.  concerning  the  delay  on 
the  part  of  the  L.  .V:  N.W.R.  Co.  with  regard  to  the  opening  of  the 
tramway  track  to  Far  Cotton,  owing  to  the  non-complelion  of  that 
portion  of  it  which  crosses  the  railway  at  a  level  crossing.  The 
lines  have  been  laid  down  for  a  month  or  two,  but  the  signalling 
apparatus  has  not  yet  been  fixed  in  order  to  allow  the  cars 
to  cross. 

Scarboroua'h. — Fire. — Damage  to  the  extent  of  £200 
was  caused  to  the  premises  and  electrical  apparatus  at  the  electric 
tramway  depot  by  a  conflagration  which  broke  out  in  the  early 
hours  of  Saturday  last. 


252 


THE    ELECTRICAL    REVIEW,  [voi.  76.  No.  1,943,  febbuabt  19, 1915. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Basina'Stoke. — On  the  recommendation  of  the  Fire 
Brig'ade  Committee,  the  Coancil  has  accepted  the  quotation  of  the 
Post  OSce  telephone  authorities,  at  £,1  per  annum  per  mile  of 
fire  alarm  wire,  and  Ss.  per  point. 

I'nited  States.— The  Government  has  permitted  the 
Marconi  Wireless  Telegraph  Co.,  of  America,  to  re-open  its  station 
at  Siasoonset.  Mas".,  which  was  closed  on  September  25th,  I'.IH,  by 
order  of  the  President. — T.  and  T.  Age. 

fliiua. — Hitherto  the  Japanese  Consulate  and  the 
Japanese  residents  in  Shancrhai  have  depended  on  the  Great 
Northern  Telegraph  Co.  for  teleeraphic  communication  with  their 
country.  As  the  term  of  the  2.5  years"  contract  has  expired,  the 
Japanese  have  made  arrang^ements  to  take  the  cable  under  their 
own  control.  A?, however,  many  of  the  intermediate  posts  are  in 
Chinese  territory,  the  Japanese  and  Chinese  Governments  have 
agreed  to  co-operate  in  working  the  cable,  and  to  form  a  special 
company,  with  the  title  of  the  Sino- Japanese  Telegraph  Co.,  for 
the  purpose. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Ahenlarp.— March  Gth.  U.D.C.  Twelve  months' supply 
of  cables,  meters,  joint-boxes.  i:c.,  lamps,  uniforms,  tickets  and 
other  stores.     See  "  Official  Notices  "  February  5th. 

Australia. — Brisbane.— March  10th.  Motor-generator, 
power  board,  &c.,  for  Postmaster-General.  See  "  Official  Notices  " 
January  15  th. 

April  Teh.  Wheatstone  receivers  and  traismitters,  for  the 
Postmaster-General.     See  "  Official  Notices"  to-day. 

Melboukxe.— March  16th.  White  Wheatstone  receivine  tape, 
for  Postmaster-General.     See  "  Official  Notices  "  February  5  th. 

Bedwas.— :\Iirch  4th.  Electrical  goods  for  12  months, 
for  the  Bedwas  Navigation  Colliery  Co.,  Ltd.  Forma  of  tender 
from  the  Secretary. 

Belfast.— March  15th.  Twelve  months'  supply  of  stores 
for  the  Tramways  and  Electricity  Committees.  See  "Official 
Notices"  to-day. 

Blackltiiru.  —  Iron,  steel,  bolts,  screws,  &c.,  for  the 
Tramways  Dapartment.     Mr.  J.  H.  Cowell,  General  Manager. 

Bolton.  —  March  4th.  Corporation.  Twelve  months' 
supply  of  stores  for  the  Electricity  Department.  See  "  Official 
Notices  "  to-day. 

February  22nd.  Corporation.  Twelve  months'  supply  of  tram- 
way stores,  including  lamp?,  carbons  and  insulating  material,  for 
the  Tramways  Committee.  Forms  of  tender  from  Mr.  J.  Barnard, 
Tramways  Manager. 

Bradford.  —  February  22ad.  B.  of  G.  800  electric 
incandescent  lamps,  for  the  North  Bierley  Union.  Particulars 
from  Mr.  W.  G.  Cooper,  Clerk,  Union  Offices,  4,  Town  Hall  Street. 

Cardiff. —February  22nd.  Installation,  750  points,  at 
new  Technical  Institute,  Cathays  Park,  for  the  City  Council. 
See  "Official  Notices"  January  22nd. 

Gloucester.  —  April  1st.  Twelve  months'  supply  of 
stores,  for  the  Electricity  and  Light  Railways  Committee.  Forms 
of  tender  from  Mr.  F.  H.  Corson,  General  Manager,  Light  Railways 
Offices,  Bristol  Road. 

Guildford,— "Water  softening  and  filtering  plant,  50,000 
gallons  per  hour,  for  Guildford  Electricity  Sapply  Co.,  Ltd.  Sae 
"  Official  Notices  '  to-day. 

Hudderstield.— March  2nd.  Corporation.  Electricians' 
work  at  new  Tuberculosis  Hospital.  Forms  of  tender  from  Mr. 
K  F.  Campbell,  Borough  Engineer. 

Hull. — March  2nd.  Air-space  telephone  cible,  for  the 
Telephone  Committee.     See  "  Official  Notices  '  to-day. 

Ilford.  —  February  23rd.  U.D.C.  Twelve  months' 
supply  of  stores  for  the  electricity  works.  See  "  Official  Notices  ' 
February  .ith. 

Leeds. — February  20th.  Corporation.  Twelve  months' 
pupply  of  stores  for  Electric  Lighting  Ddpartment.  Sae  "  Official 
No:icds"  January  2^nd. 

Februiry  22nd.  Corporation.  Twelve  months'  supply  of  elec- 
trical sundries,  for  the  Tramway  Ddpartment.  ForiES  of  tender 
from  the  Tramway  M wager. 


London. — Islington. — February  24th.  B.C.  Twelve 
months'  supply  of  electrical  stores.  See  "  Official  Notices " 
February  5th. 

Wimbledon.— February  22nd.  Corporation.  Twelve  months' 
supply  of  stores  for  the  Electricity  Department.  Sae  "  Official 
Notices"  February  12th. 

FoLHAM — February  24th.  B.C.  Twelve  months"  supply  of 
electrical  stores.     See  "  Official  Notices"  February  12th. 

Hammersmith. — February  24th.  B.C.  Twelve  months'  supply 
of  general  electricity  stores.    See  "Official  Notices"  February  12th. 

Battersea. — March  2nd.  B.C.  Supply  of  stores  for  Electricity 
Department.     See  "Official  Notices"  February  12th. 

Westminster — February  24th.  B,  of  6.  Six  months'  supply 
of  electric  lamps,  fittings,  &c  ,  for  the  Westminster  Union.  Forms 
of  tender  from  the  Clerk,  Princes  Row,  Buckingham  Palace 
Road,  S.W. 

HoBNSEY. — March  16th.  Meters,  cables  and  stores,  i:j.,  for  the 
T.C.     See  "Official  Notices  '  to-day. 

Maeelesfield.— March  10th.  Cheshire  County  Asylum, 
Parkside.  Electrical  goods  for  one  year.  Forms  of  tender  and 
particulars  from  Mr.  Wm.  Tingay,  Clerk  of  Asylum. 

Manchester. — March  2nd.  G.C.  Railway  Co.  Si.x  or 
twelve  months'  supply  of  wires,  cables,  carbons,  electrical 
accessories,  lamps  and  telegraph  material.  Forms  of  tender  from 
Mr.  W.  Williams,  Stores  Superintendent,  G.C  R ,  Gorton. 

February  23rd.  Two  low-pressure  circulating  water  pump",  for 
Stuart  Street  generating  station.  Specifications  from  Mr.  F.  E. 
Hughes,  Secretary.  Electricity  Department,  Town  Hall. 

Xewport  (Hon).- March  2nd.  Electric  light  fittings, 
for  the  B,  of  G.     Mr.  A  H.  Rees,  Clerk,  Queens  Hill. 

\e\v  Zealand. — Jlay  3rd.     Electrically-driven  turbine 

pumps  of  80,000  and  100,000  gallons  capacity  per  hour,  together 
with  direct-coupled  motors.  Commercial  Intelligence  Department, 
Board  of  Trade,  London. 

tUdliaui,— February  24th.  The  Electricity  Committee 
invites  tenders  for  the  erection  of  an  accumulator  stores  in 
Churchill  Street  East.    Borough  Surveyor's  office. 

Pontypridd.  —  March  Sth.  U.D.C.  Twelve  months' 
stores  for  Electric  Light  and  Tramways  Department.  See  "  Official 
Notices  '  to-day. 

Kotlierliaui.  —  February  22nd.  Corporation.  Two 
water-tube  boilers,  automatic  mechanical  stokers,  ecoaoraisers, 
superheaters,  foundations,  steel  chimneys,  steam  valves,  steam 
pipes,  induced-draught  plants,  and  all  auxiliaries.  See  "  Official 
Notices"  January  2'.ith. 

Salford. — February  22nd.  Twelve  months'  stores  for  the 
Tramways  Department.  General  Manager,  32,  Blackfriars  Street. 
March  Gth.  Three  motor-converters  or  rotary  converters  and 
transformers  of  1,000  KW.,  and  one  motor  or  rotary  converter  and 
transformer,  of  500  KW.,  for  the  Borough  Electricity  Department. 
See  "  Official  Notices  "  to-day. 

Swiudon. — March  13th.     Corporation.     Twelve  or  six 
months'  stores  for  Electricity  and   Tramways  Departments.     See 
'  '  Official  Notices  "  to-day. 

Wig'an.  —  March  2nd.  Twelve  months'  stores  and 
miterials  for  the  Tramways  Department.  Mr.  F.  Buckley,  General 
Man  iger,  Market  Place. 


CLOSED. 


-The    U.D.C.    has    accepted    the    following 


Barnes. 

tjadera : — 

Siemens  Bros.  &  Co.,  Ltd.— Feeder  cable,  £U5. 

Edison  Accumulators,  Ltd.— Four  electric  dust-vans,  £915  each. 

Bolton. — The  Tramways  Committee  has  accepted  the 
tenders  of  the  following  firms  for  the  purchase  of  scrap  metal  : — 
H.  Bessemer  &  Co.,  T.  Mitchell  ic  Sons,  R.  E.  Roberts,  0.  A.  Ryder, 
Kay  &  Co. 

The  Electricity  Committee  has  accepted  the  teader  of  Messrs. 
B.  Talbot  i  Sons  for  alterations  at  Spa  Road  generating  station. 

Bristol. — The  Docks  Committee  of  the  Corporation  has 
accepted  the  tender  of  the  Wells  Electrical  Co.  for  the  supply  of 
arc  lamp  carbons. 

(onuali's  (Juay. —Messrs.  Johnson  &  Phillips,  Ltd., 
have  received  a  provisional  order  from  the  U.D.C.  for  overhead  and 
underground  mains,  public  lighting  and  services, 

Ililifa.x. — Messrs.  Lewiu  &  Murray,  of  Halifax,  have 
secur  id  the  order  for  the  electric  light  installation  at  the  Bermer- 
side  la  .titution. 
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filasffow. — The  Tramways  Committee  has  recommended 
the  acceptance  of  the  follow'ner  : — 
Trolley  coi<l.— W.  C.  Yuille  &  Co.,  Ltd. 
Special  tnickwork.— Lorain  Steel  Co. ;  Titan  Traokwork  Co.,  Ltd. ;  Edgar 

Allen  A  Cn  ,  Ltd. 
Throe-core  cable.— British  Insulated  &  Helsby  Cables,  Ltd. 

Messrs.  Allan,  Arthnr  &  Ure  have  secured  the  contract  for  the 
electric  li'shting'  of  Corporation-owned  tenements  in  Gallowgate 
and  Hill  Street,  at  £171. 

HevMood. — The  following  tenders  in  connection  with 
the  bulk  supply  ssheme  have  been  accepted  : — 

Converting    plant,    e.h.t.    switcbgear    and    sub-sta*-ion    plant. — British 

Westiogbouse  Co.,  Ltd. 
Overhead  mains.— B.I.  &  Helsby  Cables,  Ltd. 
Switchboard  and  cables.— Bertram  Thomas. 
Battery  booster.— Phteaix  Dynamo  Co. 

Iloliiifirtii. — The  District  Council  has  decided  to  com- 
plete the  contract  with  Mr.  Broadbent,  electrical  engrineer,  of 
Huddersfield,  for  carrying-  out  the  electric  lighting  scheme  of  the 
Council,  involving  an  expenditure  of  £7,."'00. 

Ilford. — Owing  to  the  difficulty  in  obtaining  supplies  of 
coal  under  contract,  the  electrical  engineer  has  accepted  an  offer 
of  200  tons  of  Kingsbury  nutty  slack  at  12s.  lid.,  160  tons  of 
Pinxton  J  in.  slick  at  14?.,  and  170  tons  of  Pinxton  slack  at 
Ha.  6d.  per  ton. 

Ip.swicli. — The  T.C.  has  accepted  the  following  tenders  : 

Fraser  &  Chalmers. — Steel  bunkers,    elevator  and    coal-conveyor  plant, 

including  a  wagon  tipper,  at  the  electricity  works,  f  2,:^20. 
Catchpole  tt  Co. — Enlargement  of  the  refu=>e  destructor,  £1,^30. 
Heenan  ,t  Froude. — Destructo'"  cells,  boiler-flue  connections,  &c  ,  .£3,137. 
Royce,  Ltd.— Electric  crane,  igl85. 

Keiftliley. — The  Joint  Hospital  Board  has  accepted  the 
tender  of  Messrs.  H.  Spence  &  Sons  for  electrical  work. 

Loudon.  —  Camberwell. — The  Borough  Council  has 
accepted  the  tender  of  the  Brimsdown  Lamp  Works,  Ltd.,  for  an 
annual  supply  of  electric  lamps. 

Woolwich.— The  B.C.  has  accepted  the  tender  of  Messrs.  Bruce 
Peebles,  Ltd.,  for  a  1,000-kw.  motor-converter,  at  £2,1.50. 

Xewiiort  (Hon.).  —  The  Electricity  and  Tramways 
Department  has  placed  a  contract  for  the  next  12  months' 
requirements  of  certain  electrical  accessories,  including  switches, 
with  Messrs.  J.  H.  Tucker  A:  Co.,  of  Birmingham. 

Swansea. — The  tender  of  the  British  Thomson-Houston 
Co.,  Ltd.,  has  been  accepted  by  the  E.L.  Committee,  at  £55,  for  the 
supply  of  an  earthing  resistance. 

West  Itronnvich. — The  T.C.  has  accepted  the  tender 
of  the  B.I.  &  Helsby  Cables,  Ltd.,  for  cable,  and  that  of  Edison 
Accumulators,  Ltd.,  for  four  electric  chassis  for  'buses,  at  £3,560. 


Physical  Society  of  London.— Friday,  February  26th.  At  5  p.m.  At 
Imperial  College  of  Science,  South  Kensington.  Papers  on  "  Magnetic 
'Character*  Figures,  Antarctic  and  International,"  by  Dr.  C.  Chree, 
F.R8. ;  "The  Electrification  of  Surfaces  as  Affected  by  Heat,"  by  Dr. 
P.  E.  Shaw;  "Electromagnetic  Inertia  and  Atomic  Weight,"'  by  Prof, 
J.  W.  Nicholson. 

North-East  Coast   Institution  of  Engineers  and  Sliipbuilders.— Friday, 

February  26th.    At   7.30    p  m.    At    Bolbec  Hall,    Newcastle-upon-Tyne. 
General  Meeting. 

(Graduates'    Association.)— Saturday,  February  27th.    At  7  15  p.m. 
Paper  on  "  Electric  Lighting  and  Power  for  Ships,"  by  Mr.  0,  Holmes. 


FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers.— Friday,  February  19th.  At  H  p.m. 
At  Storey's  Gate,  S.VV.  Annaai  lieoeral  Meeting.  Paper  on  "  Convertible 
Combustion  Engines,"  by  Mr.  A.  E.  L.  Chorlton. 

Boyal  Institution  of  Great  Britain.— Friday,  February  19th.  At  9  p.m.  At 
All)emarle  atreet,  W.  Paper  on  "  The  Visit  of  the  British  Association  to 
Australia,"  by  Prof.  H.  E.  Armstrong.  F.R.8. 

Saturdays,  February  20th  and  27th.  At  3  p.m.  Lectures  (1  and  H) 
on  "  Recent  Researches  on  Atoms  and  Ions,"  by  Prof.  Sir  J.  J.  Thomson, 
F.R.S. 

Association  of  Mining  Electrical  Engineers.— Saturday,  February  20th. 
At  4.30  p.m.  At  Royal  Tecbuical  College,  Glasgow,  Paper  on  "  Some 
Experiences  in  the  Handling  of  Electricity,"  by  Mr.  A.  Smcllie. 

(South  Wales  Branch).— Saturday,  February  20th.  AtC.SOp.m.  At 
Techmcal  College,  Swansea.  Paper  on  "  Typical  Breakdowns  in  Colliery 
Electrical  Plant  and  their  Prevention,"  by  Mr.  L.  Foster. 

Saturday.  February  27lh.  At  6  p  m.  At  Carlton  Cafi^,  Queen 
Street,  Cardiff.      Paper  as  above,  by  Mr.  L.  Foster. 

(Notts,  and  Derbyshire  Branch).— Saturday,  February  aoth.  At 
.').30  p.m.  At  University  College,  Nottingham.  Discussion  on  paper  by 
Mr.  I,.  Foster. 

At  6.16  p  m.  Lecture  on  '*  Firedamp  and  its  Deteotion,"  by  Prof, 
McMillan. 

Royal  Society  of  Arts.— Monday,  February  22nd.  At  8  p.m.  At  John 
Street,  Adeiphi.  Fothergill  Lecture  (11)  on  "  Motor  Fuel,"  by  Prof.  V.  B. 
Lewes. 

Wednesday,  February  24th.  At  8  p.m.  Paper  on  "The  Economics 
of  the  War,"  by  Dr.  W.  J.  Ashley. 

Association  of  Supervising  Electricians.— Tuesday,  February  23rd.  At 
8  p.m.      At  St.  Bride's  Institute,    Bride  Lane,  E.C,      Paper  on  "  D.C. 

Motors,"  by  Mr.  E.  P.  Butler. 

Institution  of  Civil  Engineers.— Tuesday,  February  23rd.  At  8  p  m.  At 
Great  George  Street.  \Vestinin8ter,  rt.W.  Paper  on  "  The  Electrolytic 
Action  of  Return  Currents  in  Electric  Tramways  on  Gas  and  Water 
Mains ;  and  the  Best  Means  of  Providing  against  Electrical  Disturbances," 
by  Mr.  H.  F,    Ynrbury. 

nstitution  of  Electrical  Engineers —Thursday,  February  asih.  At  8  p  m. 
At  Victoria  Kmbaiikmoiii,  W.C  Paper  on  "Electricity  Applied  to 
Mining,"  by  Mr.  C.  P.  Sparks. 

(Manchester  Local  Section).— Tuesday,  February  93rd.  At  7.30  p  m. 
At  Engiaeera'  Oiuli,  17,  Albert  Square.  Paper  on  "Training  for  the 
Idduatrial  Side  of  Engincc  ing." 

(Western  Local  Section'.— Tuesday,  February  23rd.  At  5  p.m. 
At  In^Liiute  of  Engineers,  Pftik  Place,  Cardiff.  Chairman's  address  by 
Mr.  D.  E.  Rob'^rts.  Paper  on  "  Electricity  Applied  to  Mining,"  by  Mr. 
C.  P.  Sparks.     Informal  Dinner. 

(Yorkshire  Local  Section!.— Wednesday,  February  Slth.  At  7  p.m. 
At  Pbilosophlcal  Hall,  Leeds.  Paper  on  "  Electricity  Applied  to  Mining,' 
by  Mr.  C,  P.  Sparks. 


NOTES. 

The  Electi'ii'  Vehiele  Coniniittee. — At  the  last  meet- 
ing of  this  Committee  it  was  reported  that  the  sales  of  the  first 
number  of  "  The  Electric  Vehicle  "  showed  a  considerable  increase 
over  the  number  given  at  the  previous  meeting,  and  it  was  decided 
to  increase  the  sizj  of  the  second  issue.  The  sales  of  publicity 
mail  cards  published  by  the  Committee  show  a  considerable  increase 
since  the  last  meeting. 

It  was  decided  to  offer,  through  the  Commercial  Motor  Users' 
Association,  priz3s  aggregating  £10,  to  be  awarded  to  eleotrio 
vehicle  drivers  in  the  examinations  for  drivers  which  the  Asaoeia- 
tion  is  arranging  to  hold  this  year. 

An  offer  by  the  Commercial  Motor  Users'  Association  to  provide 
space  in  the  next  edition  of  its  "  Handbook  of  Night  Shelter 
Accommodation  for  Commercial  Vehicles,"  for  particulars  of 
electric  vehicle  charging  stations  and  a  map,  conditional  upon  the 
Electric  Vehicle  Committee  preparing  the  matter  to  be  inserted, 
was  accepted. 

AbDut  25  of  the  illuminated  and  46  of  the  enamel  plate  changing 
station  signs  will  be  required  by  the  various  undertakings,  and 
the  Secretary  is  to  get  in  offers  and  to  appoint  for  one  year,  in  con- 
nection with  each  sort  of  sign,  a  maker  as  the  official  manufacturer 
and  to  notify  the  name,  in  each  case,  in  the  forthcoming  issue  of 
"  The  Electric  Vehicle." 

An  intimation  was  received  from  the  Car  and  General  Insurance 
Corporation,  Ltii.,  that  it  had  in  preparation  a  special  prospectus 
for  electric  vehicles. 

A  communication  was  submitted  from  the  Secretary  of  the 
I  M.E.A ,  requesting  the  Electric  Vehicle  Committee  to  prepare  a 
report  on  "  The  Use  of  Electric  Vehicles  in  Municipal  Service," 
for  discussion  on  June  17th  next,  one  of  the  two  days  fixed  for 
the  Annual  Business  Meeting  of  the  I.M.E  A.,  and  asking  the 
Committee  to  arrange  for  a  parade  and  demonstration  of  electric 
vehicles  to  follow  upon  the  reading  and  discussion  of  the  report. 
It  was  agreed  that  the  Committee  should  comply  with  this  request. 

As  to  proposed  standardisation  of  glow  lamps  for  electric  vehicles, 
the  Technical  Sub-Committee  held  a  joint  meeting  with  a  Sub- 
committee appointed  by  the  Tungsten  Lamp  Association,  but  a 
stage  was  not  reached  at  which  any  report  could  be  formulated. 

The  Relation  of  Supiily   Price.s   to   Profits. — The 

price  movements  in  connection  with  the  production  and  disposal 
of  electrical  energy  in  Germany  for  a  number  of  years  past  form 
the  subject  of  a  work  which  was  recently  published  by  Gustav 
Siegel,  at  Munich.  It  is  shown,  in  the  first  place,  that  the  number 
of  KW. -hours  sold  by  the  electricity  supply  works  increased  from 
1,200,000,000  in  IHOO  to  11,300  000,000  KW.-hours  in  1913,  or  from 
2r4  KW.-hours  per  head  of  the  population,  to  lil'.!  Kw.-honrs  in  the 
same  years  respectively.  The  latter  circumstance  indicates  that 
the  large  and  constant  reduction  in  the  sale  prices  is  of  decisive 
importance  to  the  country  from  an  economic  point  of  view.  Apart 
from  the  considerable  direct  saving  which  has  been  effected  by 
consumers  through  the  operation  of  lower  charges  for  supply,  the 
steady  fall  in  the  average  sale  prices  ie  found  to  have  been  of  great 
significance  to  the  supply  works  themselves,  the  remunerativeness 
of  which  has  by  no  means  been  diminished  by  the  concessions 
made  in  the  prices.  The  difference  between  the  works'  costs  and 
the  average  sale  prices  per  KW.-hour  becomes  smaller  year  by  year, 
or,  in  other  words,  the  gross  surplus  per  KW.-honr  decreases  as  sale 
prices  in  general  fall  to  a  greater  extent  than  the  works'  costs 
recede.  L- nder  these  circumstances  the  surplus  of  the  works  would 
be  reduced  were  it  not  for  an  expansion  taking  place  in  the  turn- 
over simultaneously  with  the  better  utilisation  of  the  generating 
plant.  If  the  case  of  the  Nuremberg  supply  works  is  taken  as  an 
example  and  applied  to  all  the  electricity  works,  Mr.  Siegel  shows 
that  while  the  average  gross  surplus  per  KW.-hour  has  diminished 
from  2'63d.  to  2  31d.  between  1900  and  1912,  the  gross  surplus  has 
risen  in  percentage  of  the  capital  invested  from  1 118  to  2006  per 
cent,  in  the  same  years  respectively.  In  support  of  the  contention 
that  price  reductions  exercise  a  favourable  effect  upon  the 
dividends  of  company-owned  works  as  a  result  of  the  expansion 
in  the  business,  reference  is  made  to  nine  undertakings  or  groups 
of  undertakings,  each  of  which  owns  a  number  of  works  and 
which  indicate  a  progressive  dividenil  increase  in  a  period  extend- 
ing over  a  number  of  years.  It  is  submitted,  further,  that  the 
company  works,  in  contradistinction  to  those  in  the  possession  of 
local  authorities,  in  general  charge  lower  prices  than  the  latter,  and 
this  fact  is  attributed  to  the  circnmetance  that  under  private 
enterprise  great  importance  is  attached  to  the  supply  of  energy 
for  power  purposes  and  the  price  policy  is  arranged  accordingly. 

Canadn  and  the  Exjiortation  of  Elertrical  Eneru'v. — 

Holding  that  the  interests  of  Canada  are  paramount,  and  that 
whenever  the  Canadians  feel  that  they  can  use  to  advantage  the 
energy  now  generated  for  export  they  can,  and  mo  doubt  will, 
cancel  the  licences  permitting  its  export  into  tbe  IJoite^  States, 
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the  Privy  Council  of  the  Dominion  of  Canada  has  declared  that  a 
oontraot  to  export  electrical  energy  from  Canada  to  the  United 
States  may  be  revoked  at  any  time.  As  is  well  known,  the 
Dominion  Government  grants  licences  yearly  to  certain  electrical 
oorp  ■"rations  of  Canada  near  the  border  to  export  electricity  into 
the  United  States. 

All  of  the  larg:e  generating  systemB  at  the  Niagara  frontier  line 
export  a  large  part  of  the  en?rgy  generated  into  New  York  State, 
and  when  the  Canadian-American  Power  Co.  applied  to  the  Public 
Service  Commission,  Second  District,  New  York,  about  a  year  ago, 
for  the  right  to  issue  stock  on  a  contract  made  with  the  Elec- 
trical Development  Co.,  of  Ontario,  for  a  large  block  of  electricity 
to  be  used  in  the  United  States,  there  was  a  sharp  difference  of 
opinion  between  the  Commissioners  as  to  whether  the  companies 
should  be  allowed  to  capitalise  the  contract.  Commissioner  M.  S. 
Decker  granted  the  right  of  the  company  to  capitalise  the 
oontraot. 

Commissioner  Decker's  discussion  at  the  time  on  the  yearly 
licences  from  the  Dominion  Government  is  of  interest  now,  in  view 
of  the  decision  of  the  Privy  Council.     Mr.  Decker  wrote  : — 

"  The  formality  of  securing  a  licence  yearly  from  the  Dominion 
Government  is  required  by  the  Dominion  law,  but  such  licence  has 
been  granted  yearly  to  the  great  producing  electrical  corporations 
of  Canada,  and  no  reason  appears  for  apprehension  that  any  dis- 
crimination will  be  made  against  the  Electrical  Development  Co. 
or  the  Toronto  Power  Co  .  lessees.  We  have  nothing  before  us  but 
the  suggestion  that  the  Dominion  of  Canada  may  at  some  future 
time  forbid  this  exportation.  The  Commission  must  assume  that 
international  relations  affecting  so  important  a  subject  as  the 
means  of  continuing  great  industries  which  have  grown  up  in 
reliance  upon  the  use  of  this  imported  power,  and,  as  well,  the 
interests  of  the  Canadian  producing  companies,  thus  have  become 
fixed,  and  subject  only  to  such  changes  as  will  protect  the  great 
commercial  and  industrial  interests  and  rights  now  served  by  this 
power  brought  from  Canada.  The  time  has  long  since  passed 
when  Governments  proceed  ruthlessly,  from  purely  national  rash- 
ness or  anger,  to  destroy  the  settled,  accepted  commercial  relations 
and  formal  vested  rights  of  business  corporations.  .  .  .  Without 
going  into  details,  it  seems  sufficient  to  say  that  the  prohibition  of 
exportation  from  Canada  of  this  present  electric  power  which  now 
comes  into  this  country,  would  paralyse  business  and  industries  of 
many  kinds,  and  would  deprive  numerous  localities  of  electricity 
for  light." — Electrical  Wo'li. 

Parliamentary. — Standing  Orders. — The  whole  of  the 

Bills  promoted  for  this  year's  Session  have  now  been  before  the 
Examiners  for  proof  of  compliance  with  Standing  Orders.  Amongst 
those  which  have  failed  to  prove  compliance  are  the  Stalybridge, 
Hyde.  Mossley  and  Dnkinfield  Tramways  and  Electricity  Board, 
the  Dunfermline  and  District  Tramways,  the  London  County 
CounoU  Tramways  and  Improvements,  and  the  Aberdare  Urban 
District  Council's  Tramways.  These  have  been  referred  to  the 
Standing  Orders  Committee,  who  will  decide  whether  they  shall 
be  allowed  to  proceed. 

London  Electric  Supply. — Now  that  the  London  County  Council 
has  decided  not  to  go  forward  with  its  Electricity  Bill  for  con- 
solidating the  electrical  interests  of  London,  the  field  is  left  to  the 
promoters  of  the  London  Electric  Supply  BUI,  who  will,  however, 
be  vigorously  opposed.  Notice  of  opposition  has  been  given  by  no 
fewer  than  42  petitioners,  amongst  whom  are  the  London  County 
Council,  the  Borough  Councils  of  Fulham,  St.  Marylebone, 
St.  Pancras,  Shoreditch,  Woolwich,  Finsbnry,  Sonthwark,  Ber- 
mondsey.  Hackney,  Camberwell,  Hammersmith,  Hampstead  and 
Lambeth  ;  the  Corporation  of  London,  Croydon,  Ealing,  and  West 
Ham  ;  and  a  number  of  Urban  District  Councils,  including  Penge, 
Twickenham,  Chiswick,  Isleworth,  and  Slough  ;  and  the  County 
of  London  Electric  Supply  Co.,  the  South  London  Electric  Supply 
Corporation,  Egham  and  Staines  Electricity  Co,,  and  the  City 
of  London  Electric  Lighting  Co.  ;  the  principal  electrical  engineers 
of  local  authorities  supplying  electricity  whose  undertakings  might 
be  acquired  under  Clame  61  of  the  Bill  ;  and  the  chief  assistant 
electrical  engineers  of  local  authorities  supplying  electricity  whose 
undertakings  might  be  a;quired. 

Opposition  to  Private  Bills. — Mo/t  of  the  petitions  against  the 
Private  Bills  which  will  originate  in  the  House  of  Commons  this 
Session  have  now  been  deposited  in  the  Private  Bill  Office.  Nine 
petitions  are  deposited  against  the  Metropolitan  District  Railway 
Bill,  including  one  from  the  L.C.C.  and  one  from  the  Metropolitan 
Railway  Co.  There  are  six  against  the  Rhondda  U.D.C.  (Tramway 
Extensions"). 

Industrial  Electric  Heating.— A.  K.  Young,  new- 
business  manager  of  the  Toledo  Railways  and  Light  Co.  is  deeply 
impressed  with  the  possibilities  of  industrial  electric  heating  from 
the  standpoint  of  the  central  station,  and  believes  that  there  is  a 
dire  lack  of  authentic  data  available  on  the  subject.  To  remedy 
this  situation  Mr.  Young  recently  recommended  the  establishment 
of  an  industrial  heating  association,  the  chief  purpose  of  which 
would  be  the  collection  and  compilation  of  data  on  the  subject. 
This  matter  was  proposed  at  the  recent  conference  of  the  Com- 
mittee on  New  Easiness  CoOperation  of  the  Ohio  Electric  Light 
Association,  held  in  Cleveland,  and  it  was  decided  to  call  a  pre- 
liminary organisation  meeting  in  Dayton,  0.,  on  March  leth. — 
Electrical  Review  and  Western  Electrician. 

Fatalities. — Manchester. — John  Haryie  Nevin,  38, 
electrical  engineer,  was  the  victim  of  a  fatal  accident  at  the 
Stuart  Street  generating  station,  Manchester,  on  February  12Eh. 

At  the  inquest  held  on  Monday  it  transpired  that  Nevin,  who  had 
been  employed  at  the  works  for  six  months,  and  had  had  12  years' 


experience  altogether,  received  a  shock  whilst  attending  to  the  high- 
tension  gear.  Thomas  Baxendftle.  assistantresident  engineer  at  Stuart 
Street,  said  Nevin  had  been  instructed  to  attend  to  the  transformers, 
and  had  performed  that  duty  satisfactorily.  Then  he  appeared  to 
have  gone  to  the  high-tension  switchboard  for  some  reason  which 
the  witness  could  not  explain.  Instead  of  making  the  cubicle, 
which  he  had  apparently  examined,  quite  safe  by  earthing 
the  switchgear,  he  appeared  to  have  taken  a  great  risk  without 
reason,  thereby  breaking  the  rules.  Witness  explained  that  for 
dangerous  tasks  of  that  kind  rubber  gloves,  galoshes,  and  an 
insulated  stick  were  provided,  but  Nevin  had  not  used  these. 
There  was  a  very  high  voltage,  and  he  must  have  received  a  very 
severe  shock  which  caused  him  to  fall  from  a  ladder  on  which 
he  had  to  stand  to  reach  the  cubicle.  After  the  accident  he  was 
put  in  a  special  respiratory  machine  for  two  hours,  and  ether  was 
also  administered,  but  without  avail.  Mr.  Baxendale  added  that 
he  was  afraid  there  had  been  a  little  mental  aberration  on  Nevin's 
part.     The  jury  returned  a  verdict  of  "  Accidental  Death." 

Trani-Conductor's    Fraud. — At    the    Bradford    City 

Police  Court  last  week,  a  tram  conductor  named  Herbert  K.  Smith 
(28),  of  44,  Royd  Street,  Bradford,  was  sent  to  prison  for  three 
months  on  a  charge  of  stealing  a  tin  box  containing  a  bell  punch 
and  a  number  of  tramway  tickets,  value  £3,  the  property  of  the 
Bradford  Corporation.  According  to  the  statements  of  Mr.  J.  G. 
Gunter,  who  prosecuted,  a  quantity  of  unused  tramway  tickets 
were  sent  to  the  Bowling  Depot  on  November  6th,  and  were  missed 
the  next  day.  They  could  not  be  traced  until  the  tramways 
manager  (Mr.  C.  J.  Spencer)  noticed  an  alteration  on  a  way-bUl 
which  had  been  used  by  the  prisoner.  Afterwards  it  was  found 
that  16  other  way-bills  had  been  altered,  and  the  number  of  tickets 
stolen  was  2,917.  The  tramway  manager  described  the  fraud  as  the 
most  ingenious  he  had  come  across  in  the  course  of  his  experience. 

rojtper. — European  supplies  for  January  30th,  as 
tabulated  on  Messrs.  Merton's  statistical  circular,  are  307  tons  less 
than  at  the  end  of  December.  English  stocks  show  a  decrease  of 
2,757  tons  from  December  31st  to  January  30th,  the  difference  in 
the  European  stocks  being  made  up  by  larger  incoming  shipments. 
Detailed  suppliss  show  a  large  increase  in  arrivals  from  North 
America,  and  an  unusually  strong  supply  from  Spain  and  Portugal. 
Chile  shipments  are  even  better  than  for  Djoember,  1914,  and 
considerably  exceed  the  monthly  average  for  1913.  Australian 
shipments  were  not  so  heavy  during  January.  The  large  increase 
in  demand  received  a  better  response  from  deliveries  last  month, 
as  is  shown  by  the  total  deliveries,  which  exceed  those  for 
December  by  4,101  tons. 

Electric  Vehicle  Demonstrations. — Messes.  Drake 

AND  GoBHAM,  LTD.,  of  47,  Spring  Gardens,  Manchester,  are  con- 
dnctirg  an  energetic  campaign  towards  popularising  the  use  of 
electric  vans  in  Lancashire  and  Cheshire,  for  which  counties  they 
have  acquired  the  sole  agency  for  vehicles  with  the  Edie on  battery 
and  to  that  end  have  acquired  a  2-ton  demonstration  van.  which  we 
illustrate  herewith.  This  vehicle  is  of  robust  construction,  the 
body  being  so  arranged  that  it  can  be  used  as  a  ooveied  van,  open 
wagon  or  flat  lorry. 

The  Edison  battery  is  carried  in  a  cradle  below  the  body,  and 
the  motor  is  of  the  totally-enclosed  traction  type,  driving  through 
a  differential  gear  to  a  lay  shaft,  and  thence  by  roller  chains  to 


the  rear  wheels.  The  electric  truck  excels  as  a  vehicle  for  heavy 
haulage,  and  there  is  no  doubt  that  in  the  manufacturing  area  in 
which  Messrs.  Drake  i:  Gorham  are  now  endeavouring  to  introduce 
the  electric  vehicle,  there  exists  great  scope  for  its  employment, 
apart  altogether  from  its  uses  in  connection  with  the  retail 
trades. 

Mails    to  the   Far    Ea.st.  — Prof.    C.    A.    Middleton 

Smith,  writing  under  date  January  11th  from  the  University  of 
Hong-Kong,  says  : — "Owing  to  the  war  the  mail  servijes  to  the 
Far  East  have  been  very  moch  interrupted,  and  in  some  cases 
correspondence  has  gone  entirely  astray  or  has  been  lost  at  sea.  I. 
should  be  very  glad  if  any  of  your  readers  who  may  have  sent 
letters  out  here,  and  have  had  no  reply  after  a  reasonable  lapse  of 
time,  would  kindly  send  copies  or  communicate  again.  It  may 
also  be  of  advantage  to  inform  correspondents  who  send  to  this 
colony  that  the  mails  now  often  take  six  weeks  instead  of  the 
17  day  3  in  the  anti-war  days.  It  is,  of  course,  always  an  advantage 
to  send  duplicate  letters  by  the  following  mail." 
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Professional    Classes  and   the  War. — On  Tuesday 

last  a  meetin?  was  held  under  the  chairmanship  of  the  Lord  Mayor 
of  London,  who  was  supported  by  many  distinguished  pe/sous,  to 
promote  the  aims  of  the  "  Professional  Classes  War  Relief  Council." 
This  body,  to  whose  programme  we  have  previously  referred,  has 
been  formed  to  ascertain  the  amount  of  distress  in  the  professional 
classes  due  to  the  war,  and  to  orpranise  assistance  for  necessitous 
cases,  by  providiner  temporary  employment,  hospitality,  education 
for  children,  and  maternity  assistance.  As  the  Archbishop  of 
Canterbury  pointed  out  in  the  course  of  a  speech,  very  many 
members  of  the  professional  classes  have  been  hard  hit  by  the 
war,  and  are  without  the  scope  of  the  ordinary  relief  organisations  ; 
in  many  oaEes  projected  public  works  have  baen  deferred  until 
after  the  war,  and  the  men  thus  thrown  out  of  employment  find  it 
exceedingly  difficult  to  obtain  other  means  of  livelihood.  Sir  ,J. 
McClure  explained  the  methods  adopted,  which  were  partly  based  on 
the  principle  that  the  prosperous  should  help  the  unlucky  ones.  The 
matter  was  a  delicate  one,  as  relief  must  be  given  without  wound- 
ing the  self-respect  of  the  recipient,  and  for  this  reason  doles  of 
money  were  avoided.  On  the  other  hand,  work  was  not  made  ; 
openings  were  sought  in  which  the  training  and  abUity  of  the  men 
could  be  usefully  employed.  Help  could  be  given  by  loans,  and 
the  Council  would  be  erlad  to  receive  money  on  loan  for  this 
purpose.  The  sympathetic  attitude  of  the  schools,  many  of 
which  were  accepting  children  at  reduced  fees,  had  greatly 
assisted  the  Council.  It  was  important  to  remember  that  the 
need  of  assistance  would  continue  after  the  war  had  ended. 

Help  is  asked  for  in  the  shape  of  offers  of  employment,  and  of 
funds,  which  should  be  sent  to  the  treasurer,  13  and  14,  Prince's 
Gate,  S.W. 

Petiosrad    Electricity :     Proposed    Monoiiolv. — A 

Committee  appointed  to  study  the  relations  of  the  Petrograd  Town 
Council  with  the  electrical  companies,  came  to  the  conclusion  that 
the  Petrograd  municipality  should  concentrate  the  city's  electrical 
equipment  in  its  own  hands,  either  by  constructing  its  own  central 
station  and  extending  the  cable  system  along  the  streets  of  the 
city,  or  by  buying  up  the  existing  electrical  concerns.  One 
member  of  the  Committee — M.  P.  Phedoroff — suggested  the  recon- 
structing of  existing  companies  and  modifications  in  the  terms  of 
their  concessions.  Such  steps  required  a  previous  decision  on  the 
system  to  be  adopted  in  the  future  for  supplying  Petrograd  with 
electricity  ;  that  is,  whether  by  mnnicipaliealion  or  private  conces- 
sioD.  One  expert — V.  I.  Zazersky — calculates  the  net  profit  to  the 
city  by  buying  out  existing  concerns,  at  several  mUlion  roubles 
per  annum,  beginning  with  1917  :  whilst  another  expert — A.  L. 
Wolf — calculates  that  the  profits  from  the  year  1920,  assuming  that 
the  present  tariff  for  power  will  be  reduced  from  33  copecks  to 
15  copecks  per  KW.-hour,  will  be  about  2,500,000  roubles  a  year 
more  than  is  at  present  obtained  as  the  town's  share  of  the  existing 
companies'  profits.  As  these  are  considered  reliable  estimates,  it  is 
looked  upon  as  safe  that  the  city  will  make  a  profit  out  of  the 
venture.  According  to  the  report  of  the  Committee,  the  consump- 
tion of  power  for  private  use  increased  between  1904  and  i;U3 
from  16,383,000  to  43,533.000  KW.-hours,  or  at  the  rate  of  1C.'5  per 
cent,  per  annum  ;  for  industrial  purposes  the  increase  registered 
during  the  period  named  was  from  12  433,000  to  42,123,000  KW.- 
hours,  or  24  7  per  cent,  per  annum.  [  1  rouble  -  2e.  1  jd.  ;  1  copeck  = 
1  farthing.] 

Institution  and  Lecture  IVotes. — Royal  Society  of 

Arts. — The  following  evening  lecture  arrangements  are  announced 
up  to  the  end  of  March  : — 

PfOf.  Vivian  B.  Lowes,  leoturea  on  "Motor  Fuela."  Mondays,  February 
22nd  and  March  IsC. 

Prof.  W.  J.  Ashley,  "Economics  of  the  War."     Weiaesday,  February  21th. 

Prof.  J.  W.  Gordon,  "Patent  Law  Reform  and  the  War."  Wednesday, 
March  10th. 

Mr.  H.  M.  Thornton,  "  Industrial  Uses  of  Co.il  Gas."  Wednesday, 
March  17tb. 

Igrranic  EngineeriDg  Society. — A  course  of  three  lectures  on 
"  Ancient  E  igineering  in  Peace  and  War  "  was  recently  delivered 
by  Mr.  R.  P.  Howgrave-Graham,  M.l.E.E.,  at  Bedford.  The 
arrangements  were  made  by  the  Society,  and  resulted  in  raising  a 
substantial  sum  in  uid  of  the  Prince  of  Wales's  and  Belgian  Relief 
Funds. 

Patents  and   .41ien   Enemies.— Licences    have    been 

granted  by  the  Board  of  Trade  to  Messrs.  Bi-Metals,  Ltd..  in 
respect  of  patents  No.  13,557/03  CCallmann)  and  No.  17,i;l'1/0I 
(Leisel). 

IiKluir^. — Makers  of  papier-mache  bobbins  are  asked 
for. 

Appointments  Vaeaut.— Assistant  electrical  engineer 
(£170),  for  Redditch  TJ.D.C.  ;  office  and  line  telegraphists,  for 
Divisional  Signal  Company,  Royal  Engineers  (Reading),  new 
Regular  Army  ;  junior  assistant  electrical  engineers,  over  19  years 
of  age  (153.),  for  Newcastle-upon-Tyne  Electric  Supply  Co.  ;  over- 
head linesman  for  carshed  repairs,  for  Uurton-upou-Trent  Tram- 
ways.    Particulars  are  given  in  our  advertisement  pages. 

Miners'  Disjtute. — Last  week's  conferences  at  Leeds 

resulted  in  the  settlement  of  the  'i'orkshire  miners'  dispute,  the 
men's  demands  being  agreed  to  for  the  duration  of  the  war. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  conneeted  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramwiy  and  railway  officials,  to  ieeji  readers  of  the 
Electrical  Review  posted  as  to  their  nwvementi. 


Central  Station  Officials, — At  the  Islington  electri- 
city works  last  Friday  Mr.  .Jaeb.\tt  (the  assistant  mains  engineer) 
was  presented  with  a  music  cabinet  to  contain  automatic  music 
rolls,  on  his  leaving  to  take  up  the  post  of  mains  superintendent 
at  the  Swansea  Borough  Council  electricity  works,  under  Mr.  Burr. 
The  presentation  was  made  by  Mr.  MacAlister,  the  chief  assistant, 
on  behalf  of  Mr.  Gay,  who  sent  an  apology  for  his  absence.  Mr. 
MacAlister  referred  to  the  satisfaction  that  Mr.  Jarratt  had 
always  given  in  the  testing  department  and  the  miins  department. 
Mr.  Marks,  the  present  testing  engineer,  who  is  serving  with  the 
Forces,  has  been  appointed  to  the  post  vacated  by  Mr.  Jarratt 
(subject  to  the  Council's  decision),  at  the  conclusion  of  the  war. 
Mr.  Bradshaw  (mains  superintendent)  endorsed  very  heartily  all 
Mr.  MacAlister's  expressions  in  regard  to  Mr.  Jarratt.  Mr.  .larratt 
feelingly  responded,  and  said  that  although  it  seemed  very  nice  to 
leave  and  take  np  a  new  post,  when  it  came  to  the  point  it  was  like 
turning  away  from  home. 

The  Greenock  Corporation  Electricity  Committee  has  unani- 
mously rpcommended  the  appointment  of  Mr  W.  B.  Smith, 
A.M.I. E.E.,  as  chief  assistant  engineer  of  the  electrical  undertaking, 
consequent  upon  the  appointment  of  Mr.  J.  H.  Parker  as  chief 
assistant  at  Croydon.  Mr.  Parker  has  bsen  granted  an  honorarium 
of  £25  for  his  services  as  interim  manager  of  the  Greenock  works 
before  the  new  chief  took  up  his  duties. 

Mr.  a.  C.  Glover  has  been  appointed  to  a  position  on  the  staff 
of  the  Cornwall  Electric  Power  Co.,  and  commences  his  duties  on 
Ist  prox. 

Mr.  'V.  A.  Woodland  has  resigned  his  position  as  chief  meter 
inspector  to  the  Watford  IT.D.C,  and  has  taken  a  position  as  meter 
tester,  kc,  at  the  Hampstead  Corporation  Electricity  Department. 

(lieueral. — Mr.  OsrAR  Moll,  director  of  the  German 
Atlantic  Cable  Co.  at  Cologne,  Germany,  retired  from  the  service 
at  the  end  of  1914,  after  46  years  of  successful  work  in  cable  tele- 
graphy. He  was  born  at  Barlin,  in  18.50,  and,  in  1S67,  he  joined 
the  Elestrio  and  International  Telegraph  Co.  of  London,  and,  two 
years  later,  the  ludo  and  European  Telegraph  Co.  as  clerk-in- 
charge  of  the  London  station.  On  the  formation  of  the  Direct 
United  States  Cable  Co.  in  1S74,  Mr,  Moll  occupied  the  position  of 
assistant  to  the  manager,  and  became  manager  in  1888.  In  1889 
he  undertook  the  management  of  the  Deutsch-Atlantische 
Telegraphengesellschaft  of  Cologne.  For  the  last  l.i  years  Mr. 
Moll  has  been  director  of  the  company  and  his  broad  knowledge 
of  cable  matters,  and  his  great  abilities,  contributed  considerably 
to  the  rapid  developmsnt  of  this  concern.  .Mr.  Moll  took  part 
in  the  International  Telegraph  Conferences  at  Budapest,  for  the 
Direct  United  States  Cable  Co.,  and  at  London  and  Lisbon  for  the 
Dantsch-Atlantische  Telegraphengesellschaft.  —  Telegraph  and 
Telephone  Age, 

Mb.  a.  Hatton,  electrical  engineer  on  Government  work  at 
Portsmouth,  was  married  at  Southsea  a  few  days  ago  to  Mies 
Franc3s  Biyle,  of  High  Lea,  New  Mills. 

The  staff  of  the  Burton  and  Ashby-de-la-Zonch  Light  Railway 
Co.  have  presented  a  rosewood  inlaid  drawing-room  clock  to  Mb. 
W.  J.  McDo.NALD,  traffic  superintendent,  who  i£  leaving  for  Wake- 
field.    His  successor  is  Mr.  W.  Barton. 

(Mtituary, — Mu.  Edward  Ciiapjian,  a  member  of  the 
Crewe  Town  Council,  and  chairman  of  the  Electric  Light  Com- 
mittee, died  on  February  12th. 


OFFICIAL  RETURNS  OF   ELECTRICAL 
COMPANIES. 


Riirnliam  and  District  Electric  Supply  Co.,  Ltd.— Deb. 

dAted  February  3rd,  1915,  tasocure  i^l.OOO,  charK-cl  on  the  cniupany'B  under- 
taking and  iiroperty.  present  and  future,  including  uncatlod  capital.  Holders  : 
Lloyds  Hank,  Ltd.,  71,  Lombard  Street,  E.C. 

Torquay  Electric  Ll(?lit  and  Power  Co.,  Ltd.    Particulars 

of  £1,000  second  deb.  created  K,>bruary  Ijlb,  11)15,  fllcd  pursuant  to  Sec.  93 
(3)  of  the  Compftnics'  (Consolidation)  Act,  1908,  the  whoti*  amount  being 
now  issued.  Property  charged  :  The  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.    No  truatooa. 

Boiirton-on-the-Wnter  Klectrlc  LIplit  and  Power  Co.,  Ltd. 

—Mortgage  dated  February  r>th,  l'.)l,'>,  to  secure  f  :iOO,  charged  on  certain  lands 
and   premises  at  Bourton-on-tbe-Waler,  Olos,     Holders :  Cbcltenbam  and 
Qlouccstorsbire   Permanent  Mutual   Benefit   Building  Society,  1h,   Clarence 
Street,  Obeltenham. 
Walsall  Electrical  Co.,  Ltd.  (ST.filif,).— Capital.  £20,620  in  £1 

shares  :  return  dated  December  I'lth,  1914  :  13,000  shares  taken  up ;  i'10,000 
paid  :  i"2.0QO  considered  as  joid.     Mortgages  and  charges     £.S.OOO. 

Kiiilless   Electric   Traction    Co.,    Ltd.   (!)8  728)  —Capital, 

£.'",,000 in 4.7K)  ord. shares  of  £1  cacli  an!  fi.dOO  def.  shares  of  Is.  each.  Return 
dated  January  14th,  1915;  a,.'>71  ord.  and  >),l'nO  dot.  shares  taken  up ;  £1  per 
share  called  up  on  i  OM  ord  aharci;  £l,<.ilCi  paid,  leaving  £110  in  arrears: 
£765  conaidored  as  paid,  being  £1  per  share  on  515  ord.  and  la.  per  share  on 
6,000  dot.  shares.     Mortgages  and  charges,  nil. 

United  Electric  Car  Co.,  Ltd.  (57,082').- Capital,  £:iOO  ooo  in 

£1  shares  |£  160,000  pref.l  Return  dated  i^eptembsr  30tb,  1914  :  160,000  014. 
and  10),000  pref.  shares  taken  up  :  £'iM),000  paid.  Mortgagee  and 
chargea,  nil. 
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CITY  NOTES. 


Central  London  Railway  Co. 

The  report  submitted  at  the  annual  meeting  field  yesterday 
gave  the  follo's\ing  results  for  the  year  ended  December,  1914  : 

Decrease 
compared 
with  1913. 


Gross  receipts  of  railway,  etc. 
Expenditure  


^6244,691       fl0,146 
144,359  3,183 


£100,332        ;£6,963 
Miscellaneous     receipts,    (net)     from 

rent^s,  interest,  etc 32,685  3,578 


Total  net  income j£133,017        £10,541 

Add  balance  from  last  account  ...         20,879  6,-340 


£153,896  £16,881 
Deduct  interest,  rentals  and  other  fixed 

charges  ...        .: 38,133  165 

£115,763  £16,716 
Deduct  dividend  on  il  per  cent,  prefer- 
ence stock         21,600  — 


Balance  available  for  dividend  on  ordi- 
nary, preferred  ordinary  -and  de- 
ferred ordinaiT  stocks        £94,163        £16,716 


.\fter  paying  the  dividends  reiwrtod  in  our  last  issue,  £15,413 
is  to  be  carried  forward.  The  capital  expenditure  amounted 
to  £52,099.  The  decrease  in  the  traffic  receipts  is  mainly 
attributable  to  the  war  conditions.  Owing  to  the  war  the 
work  in  connection  with  the  extension  railway  between  Wood 
I,ane  and  Ealing  Broadway  has  not  progressed  veiy  rapidly, 
and  the  date  of  completion  will  therefore  be  delayed. 

The  company's  Bill,  which  sought  powers  to  construct  four  subways,  the 
installation  of  escalators  at  Shepherds  Bush,  Oxford  Circus  and  the  Bank,  and 
the  enlargement  of  tunnels  at  Holborn.  received  Royal  Assent  last  July,  as 
did  also  the  London  Electric  Railway  Bill.  The  company  has  a  Bill  now 
before  Parliament  to  make  further  provision  respecting  the  capital  and  under- 
taking of  the  Metropolitan  District  Railway  Co.  to  confer  further  powers  on 
the  London  and  South-W'estern  Railway  Co.  in  respect  of  their  Wimbledon 
and  Fulham  Railway,  and  on  the  Wimbledon  and  Sutton  Railway  Co.  and 
for  other   purposes. 


City  &   Soutli   London   Railway   Co. 

The  annual  meeting  was  held  on  Tuesday  at  the  Westminster 
Palace  Hotel.  The  report  submitted  contained  the  following 
results  for  the  year  ended  December,  1914  :  — 

Inc.  or  Dec. 
compared 
with  1913. 


Gross  receipts  of  railway,  etc. 
Expenditure         


1914. 

£136,844    -      £9,759 
93,967     +         3,054 


£42,877    -    £12,813 
Miscellaneous    receipts     (net)     from 

rents,  etc 9,073    -1-  698 


Total  net  income  

Add  balance  from  last  account 


£51,950    -     £12,115 
738    -         1,850 


£52,688      -    £13,965 
Deduct   interest,    rentals   and   other 

fixed    charges  28,321     -  630 


Dividends      on      preference 

stocks         £30,000 

Less  chargeable  to  capital 
under  provisions  of  Act 
of   1913      5,633 


£24,367 


24,367 


Balance   available   for   dividend   on 
consolidated  ordinary  stock 


£13,335 


10,747 


£2,588 


The  interim  dividends,  which  in  July,  1914,  were  declaimed 
upon  all  four  of  the  company's  preference  stocks,  absorbed 
£21,2-50.  The  balance  estimated  as  available  for  dividend  for 
the  six  months  to  June  30th,  1914,  not  haying  in  fact  provided 
that  sum,  it  was  to  the  extent  of  £5,^33  provided  out  of 
capital.  In  view-  of  the  necessarv-  uncertainty  of  the  duration 
<jf  the  war.  the  directors  think  it  undesirable  that  any  further 
appropriation  of  capital  under  that  enactment  should  for  the 
present  be  made.  The  balance  available  for  dividend  for  the 
second  half  of  1914  amounts  to  £8,750,  which  it  is  proposed  to 
apply  in  payment  of  a  half-year's  dividend  on  the  preference 
Btocks  of  189l  and  1896.  The  capital  expenditure  during  the 
year  was  £24.767.  Under  the  terms  of  an  agreement  dated 
April  28tb,  1914,  £412,000  four  per  cent.  dcbeoti]re  stocji  was 


allotted  and  issued  to  the  Underground  Co.  It  was  proposed 
to  utilise  the  proceeds  from  the  sale  of  this  stock  towaxds  the 
various  improvements  on  the  railway;  but  in  consequence  of 
the  outbreak  of  war,  the  directors,  notwithstanding  the  fact 
that  their  financial  and  other  preparations  for  beginning  the 
enlargement  of  the  tunnels  and  the  other  great  improvements 
contemplated  by  the  company's  Act  of  1913  had  been  com- 
pleted, and  the  necessaiy  arrangements  made  with  the  con- 
tractors, did  not  feel  justified  in  proceeding  with   the  works. 


Mr.  C.  B.  Stu.art  Wortley,  K.C,  M.P.,  presided  at  the  meet- 
ing on  Tuesday.  He  said  that  but  for  the  war  they  would  now 
have  been  well  forward  w'ith  the  reconstniction  of  the  railway. 
They  would  have  been  within  twelve  months  of  finding  them- 
selves the  owners  of  an  improved  railway  and  new  and  larger 
rolling  stock.  When  the  war  came  they  had  actually  passed 
their  plans  and  drawings,  made  arrangements  with  contrac- 
tors, and  raised  a  portion  of  the  money.  Perhaps  it  was  as 
well  that  at  that  moment  no  contractors'  men  had  as  yet  been 
set  at  work,  for  in  that  case  they  would  now  have  been  com- 
mitted to  going  continuously  forward  with  difficult  under- 
ground works  in  spite  of  greatly  enhanced  rates  for  labour  and 
materials.  The  war  had  also  had  its  effect  on  their  traffics  and 
accounts.  During  the  mobilisation  in  August  they  carried 
soldiers  and  sailors  free,  and  ever  since  the  beginning  of  the 
war  all  pleasure  traffic,  and  most  of  the  evening  traffic,  had 
greatly  fallen  off.  .\t  the  same  time  the  adverse  influences 
continued  which  had  already  told  so  heavily  upon  their  earn- 
ings in  previous  years,  and  which  were  accepted  by  Parliament 
in  1913  as  sufficient  ground  for  permitting  the  fundamental 
changes  by  which  it  was  hoped  to  counteract  them.  The  result 
on  the  receipts  side  was  that  the  gross  railway  earnings  were 
down  by  £9,760.  There  were,  however,  some  grounds  for  hop- 
ing that  this  decrease  would  not  continue  to  I)e  progressive, 
for  of  late  there  had  been  a  distinct  revival  in  the  weekly 
traffics.  Since  the  beginning  of  the  year  tiaffic  increases  set 
in  which,  up  to  the  last  completed  week  of  1915,  showed  an 
improvement,  as  against  the  corresponding  weeks  of  1913  and 
1914,  of  £3.50  per  week  on  an  average.  It  remained  to  be  seen 
vi'hether  this  improvement  was  due  to  temporary  causes,  such 
as  the  removal  of  'buses  from  the  streets  for  .service  in  the  war. 
Should  it.  however,  continue  for  any  great  part  of  the  new 
year,  it  would  work  a  most  welcome  improvement  on  their 
accounts  for  1915.  On  the  expenditure  side  there  was  an  in- 
rrea.se  of  £3.054.  This  time  the  increase  could  not  be  attri- 
buted to  higher  prices  of  coal,  which,  indeed,  were  slightly 
lower;  but  there  were  sub.stantial  increa.ses  for  men's  wages, 
amounting  to  no  less  than  £4,000.  The  number  of  City  and 
South  London  Eailway  men  on  the  pay  roll  who  had  rejoined 
the  colours  or  had  volunteered  for  service  was  not  easily 
separable  from  the  total  number  of  men  who  belonged  to  the 
Btaffs  of  the  whole  of  their  group  of  railways  and  were  serving 
in  the  war.  Tliat  total,  however,  was  no  less  than  1,300  men, 
or  20  per  cent,  of  the  whole.  The  Chairman  proceeded  to 
refer  to  the  aiTangements  made  for,  and  allowances  to,  men 
with  the  colours. 

.Admiral  Sir  Cypbian  Bridge   seconded  the  motion,    which 
was  adopted. 


London   Electric   Railway  Co. 

Ar  the  annual  meeting  held  yesterday   the  following  results 
for  the  year-  ended  December,  1914,  were  submitted  : — 

Inc.  or  Dec. 

Gross  receipts  of  railways,   etc.      ...    £712,573     —       £2,746 
Expenditure         345,001     -1-       12,145 


£367,572    -    £14,891 
Miscellaneous    receipts     (net)     from 

rents,  interest,  etc 69,-372     -I-       10,371 


Total  net  income  £436,944     -       £4,520 

Add  balance  from  last  year's  account  1,086     -         2,021 


£438.030     -       £6,541 
Deduct   interest,    rentals   and    other 

fixed  charges  233,230     +       17,977 


£204,794    -    £24,518 
Deduct  .Tjipropriation   to  reserve     ...  8,000  — 


£196.794     -     £24,518 
Deduct  dividend  on  preference  stock        126,947  — 


Balance   available   for    dividend    on 

ordinary  shares      ...      £69,847     -     £24,518 


.\iter  paying  the  dividends  mentioned  in  our  last  issue.  £8,000 
is  carried  to  reserve  and  £11.547  carried  forward.  £867.971 
of  4  per  cent,  debenture  stock  has  been  issued  during  the  year 
and  the  capital  expenditure  was  £-399.997.  Passenger  traffic 
was  adversely  affected  by  the  conditions  which  prevailed  dur- 
ing the  last  five  months  of  the  year  and  prevented  any  expan- 
sion in  receipts  for  the  year  w'hich  should  have  resulted  from 
the  various  extensions  and  improvements.  The  extension  of 
the  company's  line    at  Charing  Cross  was   completed    and 
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brought  into  operation  in  April  last.  The  arrangements  for 
the  interchange  of  passengers  between  this  company's  sta- 
tions and  the  station  of  the  Metropolitan  District  Railway  Co. 
at  this  point,  where  escalators  have  been  installed,  have  been 
working  veiy  satisfactorily  and  .are  much  appreciated  bv  the 
travelling  public.  Tlie  escalators  constructed  at  Oxford  Circus 
station  were  placc<l  in  service  in  May  last,  and  the  opening  of 
the  new  concourse  booking  hall  at  the  basement  level  has 
veiT  satisfactorily  met  the  traffic  Requirements  at  this  busy 
station.  Escalators  have  also  been  constructed  at  Baker  Street 
station,  making  a  convenient  means  of  interchange  of  pas- 
sengers with  the  Metropolitan  Railway,  and  were  placed  in 
service  in  Octflber  last.  Rapid  progress  was  made  with  the 
extension  from  Pnddington  to  Queen's  Park  and  a  portion  was 
opened  for  public  traffic  on  .January  .31st.  1915.  The  company 
has  a  Bill  before  Parliament,  as  mentioned  in  the  Central 
London  report  above. 


Metropolitan  District  Railway  Co. 

At  the  annual  meeting  held  yesterday  the  directors  reported 
that  the  normal  cour.se  of  the  business  of  the  company  was 
necessarily  disturljcd  by  the  outbreak  of  the  European  wax. 
The  control  of  the  railway  was  taken  over  by  the  Government. 
The  following  is  a  summary  of  the  receipts  and  expenditure 
on  revenue  account: — Receipts  of  railway,  etc.,  d£817,456, 
expenditure  £41.3,970,  miscellaneous  receipts  (net)  from  rents, 
interest,  etc.,  £'11.5, 735;  total  net  income  £519,'2-21,  plus  £12,6.59 
brought  forward.  Deduct  interest,  rentals  and  other  fixed 
charges  £34.3, 06'2,  appropriation  to  reserve  £20,000,  dividends 
on  guaranteed  and  first  preference  stocks  £124,9;30,  and  there 
is  a  balance  available  for  dividend  on  second  preference  stock 
amounting  to  £43,288.  After  providing  for  the  dividends  men- 
tioned in  our  last  issue,  £13,888  is  to  be  carried  forward.  The 
capital  expenditure  during  the  year  amounted  to  £117,400. 
The  extension  of  the  London  Electric  Railway  Co.'s  line  at 
Charing  Cross  was  completed  and  brought  into  operation  in 
April,  1914.  The  arrangements  for  the  interchange  of  pas- 
sengers between  this  company's  station  and  the  stations  on 
the  London  Electric  Railway  at  this  point,  have  been  working 
very  satisfactorily  and  are  much  appreciated  by  the  travelling 
public.  The  re-arrangement  of  the  tracks  at  the  Whitechapel 
station  was  completed  and  brought  into  use  in   October  last. 


London   Electric   Supply  Corporation.   Ltd. 

The  profit  for  the  year  ended  December,  1914,  is  £93,234, 
against  £71,753  last  year.  Adding  £5,098  brought  forward,  less 
interest  on  temporaiy  loan,  £738,  the  total  is  £97,594.  Deduct- 
ing interest  on  debenture  stock  to  December  31st,  1914, 
£19,494,  and  sinking  fund  for  redemption  of  debenture  stock 
in  1931,  £12,000,  there  remains  £66,100.  The  dividend  on  the 
6  per  cent,  preference  shares  absorbs  £26,952;  a  dividend  of 
4  per  cent,  on  the  ordinary  shares  requii^es  £13,320;  there  is 
placed  to  contingencies  account  (making  £11,000)  £7,000,  and 
to  reserve  account  (making  £87,500)  £10.000,  leaving  £8,828 
to  caxry  forward.  The  sinking  fund  of  £12,000  a  year,  cumu- 
lative, for  the  redemption  of  debenture  stock  in  1931,  now 
amounts  to  £37,490,  in  addition  to  the  fund,  £23,118,  invested 
to  repay  capital  expenditure  in  Westminster  and  St.  James" 
Oompanici  districts,  making  a  total  of  £60,608. 

'"The  supply  has  been  efficiently  maintained  during  the 
year.  The  number  of  units  sold  amounted  to  46,343,065,  as 
against  I35,.3:%,223  last  year;  the  total  costs  per  unit  were 
.50d.,  as  against  .62d.  last  year.  The  power  supplied  for  trac- 
tion and  tramway  purposes  shows  43  per  cent,  increase,  while 
the  power  .supplied  for  industrial  puriwses  shows  23  per  cent, 
increase,  over  last  year.  The  average  receipt  per  unit  sold 
(lighting  and  power)  was  .94d.,  as  compared  with  1.0'kl.  last 
year.  Attention  is  directed  to  these  figures  in  view  of  the 
repeated  statements  that  London  is  suffering  from  the  want 
of  a  cheap  supply  of  electric  power." 

The  plant  and  machinei-y  have  been  maintained  out  of 
revenue  and  arc  in  efficient  condition.  The  directors  have 
joine<l  with  the  other  electric  supply  companies  in  London  in 
depositing  a  Bill,  entitled  "The  Tx^ndon  Electric  Supply  (No. 
2)  Bill,"  in  the  present  session  of  Parliament. 

.■\nnual  meeting :  February  25th. 


Tjneside  Tramways  an<l  Traniroads  Co. 

For  the  Deceniljer  half  of  1914  the  surplus  of  receipts  over 
expenses  is  £6,1,S5,  plus  £1,060  brought  forward,  .'\fter  deiluct- 
ing  interest  on  debentures,  loans,  etc.  (£1,004),  there  remains 
an  available  b.alance  of  £6,241.  DividemI  on  the  preference 
shares  (5  per  c-ont.  per  annum)  absorbs  £601 ;  a  dividend  on 
the  ordinary  shares  at  the  rate  of  3  per  c^nit.  per  annum  re- 
quires £2,11(18:  there  is  placed  to  reserve  for  renewals,  depre- 
ciation and  other  contingencies  (plus  .£237  interest  on  invest- 
ments, and  making  the  fund  £19,163)  £1,400;  to  a  R|>ecial 
reserve  account  to  meet  contingencies  £1,500,  cariying  forward 
£732.  The.  ordinary  share  dividend  for  the  whole  year  is  an 
increase  of  i  per  cent,  over  1913.  Traffic  receipts  show  an  in- 
crease of  £3/263  as  compared  with  the  corre^popding  baJf- 


year  of  1913,  but  for  the  whole  year  there  is  an  increase  of 
^3,249. 

-1912.  1913.  1914. 

Car    miles               717,567  ...  720.286  ...  724,097 

Passengers    carried           5,619,201  ...  5,959,681  ,.,  6,749,161 

Total    traffic   receipts      ji:26,888  ...  ;£28.570  ...  ^^31.819 

Gross   profit          ..        jL.9.406  ...  ;C9,796  ,..  £12.m 


Mr.  J.  T  Mebz,  who  presided  at  the  meeting  on  the  9th 
instant,  said  that  of  the  increased  traffic  £2,488  was  for 
ordinarv-,  £537  for  holiday,  and  £224  for  workmen's  traffic. 
The  receipts  per  car  mile  averaged  10.54d.  as  against  9.52d. 
in  1913,  and  the  cost  per  car  mile  6.72d.  as  against  6.39d. 
That  showed  that  the  cars  were  canying  more  passengers 
and  the  cost  was  one  of  the  lowest  among  the  tramways  of 
the  country.  The  average  for  77  tramways  was  7,2.5d.,  while 
their's  was  only  6.72d.;  that  figure  was  even  more  reasonable 
when  it  was  remembered  that  most  of  the  other  tramways 
produced  their  own  current  and  they  did  not.  The  reserve 
fund  now  stood  at  £19,163.  Their  aim  was  always  to  keep 
£20.00n  to  meet  repairs  to  rolling  stock  and  permanent  way. 
Of  their  reserve,  onlv  £14,000  was  at  once  available,  as  the 
other  £5,000  had  been  spent  on  the  line  as  capital.  Their 
profit  was  If  per  cent,  more  than  in  the  previous  year,  but 
it  was  not  proposed  to  increase  the  dividend  beyond  i  Per 
cent.  They  propo.sed  to  put  £1,500  to  a  special  reserve.  They 
had  had  some  exceptional  demands  in  consequence  of  the  war, 
and  proposed  to  vote  a  sum  not  exceeding  £200  for  charitable 
purposes  connected  with  the  war  during  the  next  half-year. 
During  the  past  half-vear  they  had  spent  £85  for  simdar  pvir- 
poses.  Much  of  this  had  gone  towards  the  maintenance  of  the 
families  and  dependents  of  those  of  their  men  who  had  gone 
to  the  war.  As  to  the  future,  he  could  say  nothing^  except 
that  they  had  been  very  busv  as  the  result  of  tlie  activity  in 
the  engineering  and   shipbuilding  yards. 

A  shareholder  asked  whether  the  trams  had  been_  over- 
loaded; and,  further,  whether,  in  view  of  the  rise  in  the 
price  of  commodities,  they  would  be  likely  to  be  called  upon 
to  increase  the  wages  of  the  tramwaymen. 

Tlie  Secretary  (Mr.  J.  C.  Little)  said  the  cars  were  only 
overloaded  for   one   iourney    during    the   "rush." 

The  Chairman  said  they  had  a  demand— he  thought  a 
reasonable  one— in  regard  to  wages,  and  the  directors  had 
authorised,  or  were  going  to  authorise,  the  staff  to  arrange 
the  matter  Tlie  workmen  and  staff  had  worked  harder  than 
usual,  and  had  done  it  cheerfully  and  well.  As  to  the  increase 
in  the  cost  of  living  to  the  workmen,  that  was  a  special  matter, 
and  the  staff  was  to  be  authorised  to  arrange  with  the  work- 
men as  to  a  reasonable  advance, 

Tlie  rf'pi'rt   was  adopted. 


Mersey   Railway  Co. 


The  train  mileage  run  during  the  year  ended  December,  1914. 
was  543,697  miles  as  compared  with  547,784  for  the  previous 
twelve  months.  .\-s  the  control  of  the  system  in  common  with 
other  railways  has  been  taken  over  by  the  Government,  the 
accounts  for  the  year  take  a  special  form. 

Under  the  .■jcheine  of  arrangement  scheduled  to  the  Mersey 
Railway  .Vt.  1900,  as  extended  by  the  Mersey  Railway  Acts. 
1006  arid  1910,  the  payment  of  interest  on  the  following  deben- 
tures stocks,  viz.  :  1866,  1871,  1882/3/5  and  B,  is  contingent 
on  the  revenue  of  the  company  available  therefor  in  each 
separate  yea,r.  Tlie  auditors  have  certified  that  the  revenue 
available  for  this  purpose  for  the  year  amounts  to  .£21 .279, 
as  compared  with  £20.202,  and  this  amount  is  accordingly 
being  distributed  to  the  debenture  holders  as  follows  :— In- 
terest at  4  per  cent,  on  the  1866  debenture  stock  £4.66.1, 
at  3  per  cent,  on  the  1871  debenture  stock  £3.000.  at  3  per  cent. 
on  the  1.S82/3/5  debenture  .stock  £10.,SOO,  and  1  per  cent,  on 
the  "B"  debenture  stock  £2.814;  balance  carried  forward  £1. 

Annual  meeting  February  19th, 


(ity  of  Bnenos  Ayres  Tramways  Co.  (19<^t).  Ltd. 

The  annual  meeting  was  held  on  M.mday  at  Winchester  House, 
E.C,  under  the  pre.sideiicv  of  Mr.  .loHN  Heatox,.  In  proposing 
the  adoption  of  the  rep<irt  (Ei.ec,  Rev.,  p.  2i5),  the  Chairman 
said  he  had  t<i  inform  them  that  the  annuity  from  the  Anglo- 
Argentine  Tramways  Co..  Ltd..  had  been  duly  received.  Thnv 
quarterly  interim  dividends  had  been  paid,  and  they  would 
declare  the  final  dividend  that  day  of  Is,  3d.,  making  the  .5.s. 
per  annum.  In  addition,  they  proposed  to  add  £5.2(10  to  the 
general  amortization  fund,  raising  that  fund  to  £37,146.  NVith 
reganl  to  tin-  amortization  funds,  the  auditors  reported  ;  "  In 
our  opinion,  the  po,sition  of  both  funds  is  quite  satisfactor>-. 
and  the  purpose  for  which  they  were  instituted  h.ns,  up  to  the 
present,  been  more  than  fulfilled,"  It  was  a  source  of  satis- 
faction to  the  board  to  receive  such  favourable  reports  in  that 
ronntx;tion  from  year  to  year.  The  deplorable  war  now  raging 
in  Europe  and  the  climatic  conditions  existing  in  the  Argentine 
Republic  had  been  adver.ee  to  l>oth  railway  and  general 
Inisine.ss.  but  he  was  glad  to  .say  it  h.ad  not  affected  them 
in  any  way.  Tlie  board  were  glad  to  be  able  to  present  such 
a  satisfactciry  rejmrt,  and  they  hoped  and  anticipated  the  same 
good  fortune  for  the  future. 

Mr.  R.  H-  Wool's  seconded  tbe  motion,  aad  the  report  wa« 
adopted. 
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Camltridare  Electric  Supply  Co..  Ltd. 

Ddking  the  year  1914  there  were  183  .Tdditional  consumers 
connected,  and  the  number  of  units  supplied  was  1,011,835,  an 
increase  of  81.281  units.  There  was  a,  total  profit  for  the  year 
of  ;611,.585.  plus  £1.199  brought  forward.  After  deducting  de- 
benture and  other  int-erest  £1,816,  and  placing  £3,000  to  depre- 
ciation fund  account,  there  remains  £7.968.  An  interim  divi- 
dend of  2i  per  cent.,  absorbing  £2,209,  has  been  paid,  and  the 
directors  recommend  the  payment  of  a  further  dividend  of  3J 
per  cent.,  making  6  per  cent,  for  the  year,  absorbing  £3.112. 
leaving  to  carry  fonvard  £2,647.  The  directors  have  thought 
it  wise  to  increase  considerably  the  carry  forward,  in  view  of 
possible  emergencies  due  to  the  war. 
.■\nmial  meeting,  February  24th. 


Northampton  Electric  Li«iht  &  Power  Co.,  Ltd. 

The  development  of  the  business  during  1914  was  in  all  res- 
pects satisfactory.  Lamps  and  raotore  added  (32  Watt  lamp 
basis)  were  32,883,  making  a  total  equal  to  191,781  lamps.  The 
increase  in  h.p.  of  motors  is  894,  making  3.935  h.p.  The  output 
has  been  3,958,700  units,  compared  with  3,568,981.  The  maxi- 
mum winter  load  was  2,433  KW.,  an  increase  of  15 J  per  cent. 
The  generating  plant  has  been  increased,  and  new  buildings 
for  additional  offices  have  been  erected.  The  general  deprecia- 
tion account  has  been  increased  by  £6.CKX)  (out  of  which  certain 
specific  items  have  been  written  down),  £425  has  been  written 
off  motors,  and  £1,750  added  to  reserve.  £787  will  be  required 
for  the  dividend  on  the  5  per  cent,  preference  shares,  and  8 
per  cent,  per  annum  is  to  be  plaid  on  the  ordinarv  shares  for 
the  half-year  (making  6i  per  cent,  for  the  year)  £3,140,  leaving 
£3.041  to  be  carried  forward. 
Annual  meeting,  Februarv  25th. 


Bristol  Tramways  and  Carriasre  Co.,  Ltd. 

The  gross  receipts  for  1914  were  £454,774,  and  the  working  and 
general_expenses  and  renewals  £372,185,  leaving  a  net  revenue 
of  £82.589.  After  paying  debenture  interest,  4  per  cent,  pre- 
ference interest,  and  interim  dividend  of  4  per  cent,  on  the 
ordinarj-,  it  is  proposed  to  pay  a  final  dividend  for  the  half-year 
at  the  rate  of  5  per  cent,  per  annum  (subject  to  income  tax), 
making  4i  per  cent,  for  the  year,  adding  to  reserve  fund  for 
contingencies  and  renewals  £8,301. 

The  interest  on  investments  has  been  carried  direct  to  the 
credit  of  the  reserve  fund.  With  the  addition  of  £8,301  now 
proposed,  the  reserve  fund  will  amount  to  £260,010.  The  re- 
ceipts from  the  tramway  department  show  a  decrease  of  £4,035, 
or  1.65  per  cent.,  whilst  those  of  the  carriage  department  have 
increased  by  £34,811,  or  19.92  per  cent.  Passengers  carried  on 
the  cars  and  motor  omnibuses  were  58,301,585,  as  compared 
with  56,790,309  in  1913,  an  increase  of  1,511,276. 

The  operation  of  motor  omnibuses  in  Bristol  has  been  further  developed. 
Three  of  the  existing  routes  have  been  extended,  and  OQ  three  additional  routes 
new  services  have  been  inaugurated.  New  services  have  also  been  commenced 
between  Gloucester  and  Tewkesljury  and  between  Weston-super-.Mare  and 
Worle.^  The  opening  of  further  routes  in  Bristol  and  elsewhere  in  the  near 
future  is  contemplated.  In  order  to  cope  with  the  continued  expansion  of  the 
business  of  the  carriage  department,  additional  rolling  stock  has  been  put  into 
service,  and  in  addition  to  other  extensions  and  alterations  of  premises,  the 
Bath  and  Cheltenham  garages  have  been  considerablv  enlarged,  and  a  com- 
modious dep6t  and  garage  is  in  course  of  erection  at  Avonmouth  so  as  to 
pro\ide  for  the  rapidly  growing  requirements  in  that  localitv  for  motor  omni- 
buses, cabs  and  commercial  vehicles.  The  Motor  Constructional  Works  at 
Bnslington.  since  the  outbreak  of  war,  have  been  chiefly  devoted  to  the  execu- 
tion of  work  for  the  Government.  Seven  hundred  and'  eighteen  men  in  the 
company's  employment  have  joined  His   Majesty's  forces. 

The  Bill  promoted  by  the  Corporation  last  session  was  amended,  and  if  the 
Corporation  now  elect  to  purchase  they  must  acquire  the  whole  of  the  com- 
pany's tramways  and  light  railway  undertakings  both  within  and  outside  the 
city.  L  nder  the  terms  imposed  by  Parliament,  the  portions  on  which  the 
Corporation  have  no  immediate  option  (about  one-sixth  of  the  company's 
system)  must  be  purchased  with  due  allowance  for  computed  profits  over  va'ri- 
ous  periods,  the  period  for  the  larger  portion  being  32  years  from  the  present 
time.  It  is  proposed  to  extend  the  Memorandum  of  Association  to  include  the 
execution  of  Government  and  other  contracts  and  the  addition  of  new  depart- 
ments embracing  the  manufacture  of  aircraft,  war  material,  the  supply  of 
electricity,   and  other  matters. 

.\nnual  meeting,  February  22nd. 


Liverpool  Overhead  Railway  Co. 

For  the  year  1914,  the  gross  revenue  receipts  (including  esti- 
mated amount  receivable  under  agreement  with  the  Govern- 
ment) were  £91.668.  and  the  -norking  expenses,  including 
appropriation  to  reserve  funds,  £61,-245.  leaving  £30,424. 


Passengers  carried —  1913. 

First    class        1.456,694 

Third    class    (inclu<ling    tramwavs)  7.517.715 

Workmen    (special    return    tickets)  4,208.912 


Total 


13.183,321 


1914. 
..     1,527.636 
..     7.745.356 
...     4,088,952 

...  13.361,944 


.4fter  referring  to  the  assumption  of  control  by  the  Govern- 
ment in  August,  the  directors  state  that,  deducting  from  the 
above  figure  £.30,4-25.  the  amount  of  debenture  interest,  £6,7.55, 
and  adding  £6,'27o  brought  forward,  there  is  available  for  divi- 
dend £-29,944,  out  of  which  interim  dividends  have  been  paid  for 
the  half-year  ending  .30th  June  last,  at  the  rate  of  5  per  cent, 
per  annum  on  the  preference  shares,  absorbing  £3.000.  5  per 
c*nt.  per  annum  on  the  1900  shares.  £965,  and  2i  on  the 
ordmar^'  shares,   £6,2.50.  leaving  available  f'^-  final  "dividend 


£19,7'28.  The  directors  recommend  the  declaration  of  dividends 
for  the  December  half-year  at  the  rates  of  5  per  cent,  per 
annum  on  the  preference  shares,  and  3J  per  cent,  per  annum 
(making  3  per  cent,  for  the  year)  qn  the  ordinary  shares,  pay- 
able on  and  after  •26th  Februai-y  next,  leaving  £7,013  to  be 
carried  forward. 
.Annual  meeting,  Februarv  23rd. 


\ational   Electric  Supjily  Co..  Ltd. 

The  annual  meeting  was  held  at  Preston  on  Februaiy  11th, 
Mr.  John  Booth  presiding.  The  Chairman  said  that  until  the 
outbreak  of  war  there  seemed  every  probability  that  the  com- 
pany would  enjoy  another  record  year,  with  an  increased  divi- 
dend. As  it  was,  they  had  reason  to  be  thankful  that  after  five 
months  of  war  they  had  held  their  ground,  and  were  in  a  posi- 
tion to  recommend  the  same  dividends  as  twelve  months  ago. 

A  year  ago  they  adopted  a  profit-sharing  scheme  with  the 
employes,  and  from  his  own  experience  of  similar  schemes  in 
other  businesses  he  felt  sure  that  they  had  done  the  right 
thing  in  making  the  men  feel  they  were  partners  in  the  con- 
cern. In  the  revenue  account,  by  the  new  larger  battery 
of  accumulators  they  had  made  a  saving  of  £577  in  fuel,  but 
they  had  to  spend  about  £90  per  annum  more  in  the  upkeep 
of  the  battery.  There  was  a  rapidly  growing  demand  for  elec- 
tric heating  and  cooking  appliances,  and  they  found  that  a 
satisfied  customer  was  their  best  advertising  agent. 

During  the  year  they  had  added  a  larger  number  of  new 
consumers  than  ever  before  in  one  year.  Against  this  they 
had  a  decreased  consumption  from  shops  through  closing 
earlier,  and  a  considerable  falling  off  in  the  demand  from 
power-users.  The  total  sales  showed  a  falling  off  of  £'2'26. 
That  would  have  been  much  larger  but  for  the  revenue  from 
new  consumers.  They  were  proposing  to  again  put  £5,000 
to  reserve  for  depreciation  and  to  write  £500  odd  off  old  meters, 
bringing  the  total  reserve  for  depreciation  to  £50,669.  The 
stores  and  stock  of  meters  were  now  in  such  a  healthy  con- 
dition that  he  w-as  hoping  they  would  not  require  any  more 
special  amounts  for  some  time.  Dividends  at  4  per  cent,  for 
the  year,  making  with  the  interim  dividend  8s.  for  the  year, 
also  £2  14s.  3d.  per  share  on  the  founders'  shares,  were  de- 
clared. 


Smithfield  Markets  Electric  Supply   Co..  Ltd. 

SiK  H.  S.  Leon,  Bart.  (Chaii-man),  presided  on  Friday,  at  the 
offices,  57,  Chai'terhouse  Street.  E.G.,  over  the  annual  meeting  of 
the  company.  In  moving  the  adoption  of  the  report  (Elec.  Rev., 
p.  2-25),  he  said  that  the  total  capital  expenditure  during  the 
year  was  only  £100.  The  Diesel  plant  installed  two  years  ago 
had  not  been  paid  for,  nor  would  it  be  until  their  dispute  with 
the  company  was  definitely  settled.  The  engines  were  of  bad 
design,  and  consequently  gave  a  great  deal  of  trouble  and 
were  a  .«ource  of  continual  expense.  Dearer  fuel  and  the  cost 
of  keeping  the  oil  plant  in  working  order  accounted  for  the 
increase  in  the  revenue  account.  The  cost  of  maintaining  the 
plant  was  much  greater  than  it  ought  to  be,  and  was  likely 
to  be  heavier  still.  The  price  of  oil  fuel  was  on  the  increase, 
but  so  far  they  had  been  fortunate  in  having  a  contract,  which, 
however,  they  could  not  hoj^e  to  renew  on  the  same  terms. 
The  increase  in  lamp  renewals  of  £270  was  the  result  of  the 
concession  to  the  consmners  which  was  aiTanged  before  the 
metallic  lamp  came  into  use,  and  it  was  made  to  nieet  the 
gas  competition.  The  result  was  that  they  had  retained  prac- 
tically the  whole  of  their  customers,  whilst  new  ones  had  been 
obtained.  On  the  other  side  of  the  revenue  account,  sales  of 
current  showed  a  decrease  of  £571.  part  of  which,  however, 
was  an  item  payable  to  the  Corporation  on  the  basis  of  the 
percentage  of  gross  receipts  under  the  terms  of  the  company's 
contract  with  them.  They  had  suffered,  perhaps,  less  than 
most  lighting  companies  from  the  war,  but  it  was  impossible 
tf)  say  what  the  future  might  have  in  store.  The  number  of 
units  sold  was  greater  than  last  year,  but  the  average  price 
obtained  was  lower.  The  lamps  connected  showed  a  satisfac- 
toiy  increase.  In  view  of  the  conditions  prevailing  and  the 
prospect  of  increased  expenditure,  the  Board  had  decided  that 
they  would  not  be  justified  in  paying  more  than  2  per  cent., 
and  the  balance  of  £1.330  would  be  carried  forward,  against 
£791  last  year.  The  balance  sheet  showed  that  they  were  in  a 
healthy  position  financially.  They  had  £10,000  on  deposit  and 
nearly  £4,000  besides  due  at  the  end  of  the  year,  most  of  which 
had  already  come  in. 

.  Mr.  J.  Browne  Martin  seconded  the  motion,  and  the  report 
was  adopted.  ' 

Westminster  Electric  Supply  (orporation.  Ltd. 

The  directors  report  that  during  1914  the  total  power  of  lamps, 
motors  and  apparatus  connected  advanced  from  39,646  kw. 
to  41,201  K.w. 

Continuous  cuirent  mains  have  now  been  laid  in  more  than 
97  miles  of  roadway,  making  395  miles  of  ways,  into  which 
upwards  of  285  miles  of  copper  (strip  and  cable)  have  been 
drawn.  In  addition  six  miles  of  trunk  mains  (-35  miles  of 
ways)  are  laid  in  the  company's  area  to  connect  the  stations 
with  the  Central  Electric  Supply  Co.'s  station  at  St.  John's 
Wood. 
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After  paying  the  interim  dividend  on  the  ordinary  shares 
and  the  full  year's  dividend  on  the  45  per  cent,  preference 
shares  the  balance  is  ^26,198.  Out  of  this  a  dividend  at  the 
rate  of  8  per  cent,  per  annum,  ^less  income  tax,  for  the  past 
half-year,  is  to  be  paid  on  the  ordinarj-  shares,  making  9  per 
cent,  for  the  year,  carrying  forward  f  5,802. 

Mr.  C.  S.  Oilman  has  been  elected  to  a  seat  on  the  board, 
to  fill  the  vacancy  caused  by  the  death  of  Ixird  Suflield,  who 
was  the  first  chairman  of  the  company,  and  had  served  as  a 
director  for  2.5  years. 

Quantity  utilised  ; —  Units. 

.Sold   to  consumers  (including  A.c.  supply  ol  1,404,493) 22,200,874 

Used    on    works        353,360 

Total       22,554,234 

Kw.    on  circuit         41,201 

.\nnii:il  meeting  February  24th. 


addition  79  members  of  the  staff  and  men  have  joined  the 
colours.  The  difficulties  in  carrying  on  the  service  in  the 
abnormal  cucumstances  have  been  largely  overcome  by  the 
exertion  and  loyalty  of  the  remaining  members  of  the  staff  and 
men,  who  have  done  their  part  and  kept  things  going. 

Resolutions  are  to  be  submitted  to  the  meeting  modifying 
the  trust  agreement  with  reference  to  the  special  preference 
shareholders'  sinking  fund. 

Traffic      Average  Car 

Year.     Miles  open.     Passengers.  Receipts.        Fare.  Mileage.  Cars. 

1912  ...    17.98    ...    13.459,663    ...    £59.329     ...    1.04    ...     1,264,323    ...    60 

1913  ...     18.25    ...    14,403,489    ...       62,459    ...     1.04    ...    1,349,462    ...    60 

1914  ...     18.25    ...     13,755,904    ...       61,614    ...    1,07    ...    1,378,120    ...    60 

Annual  meeting  February  22nd. 


\ottin«:  Hill   Electric  Lialitiug-  Co.,  Ltd. 

DuKl.\G  1914  £1,129  has  been  expended  on  capital  account, 
making  the  total  £2.52, 121.  The  expenditure  exceeds  the  re- 
ceipts by  ±'42,769.  The  cost  of  the  joint  station  at  Wood  Lane 
to  date  has  amounted  to  ±'218,187,  and  joint  debenture  stock 
amounting  to  ±'231, .500  has  been  issued.  The  redemption  of 
this  st(.)ck  is  secured  by  cumulative  .sinking  funds,  which  now 
amount  to  ±66,045,  invested  in  trustee  securities. 

Progress  Table  ; 

1912.  Equivalent  o(  8  C.P.  lamps  connected,  211,338.         Profit,  ^'24,436. 

1913.  do.  do.  222,350.  do.         24,465. 

1914.  do.  do.  234,608.  do.         24,221. 

The  consumers  now  number  4^93  and,  with  the  exception 
of  23,  are  supplied  at  200  volts. 

Revenue  from  the  sale  of  current  amounted  to  ±42,087, 
showing  a  decrease  of  ±759.  The  loss  of  net  revenue  attribu- 
table to  the  Government  war  regulations,  restricting  the  light- 
ing in  London,  amounted  to  nearly  ±2,000.  From  the  avail- 
able net  profit  of  ±26,603  the  following  sums  are  deducted  :  — 
Depreciation,  renewal  and  reserve  fund  ±3,000,  debenture  in- 
terest ±2,405,  Kensington  and  Notting  Hill  joint  debenture 
stock — (debenture  interest  ±2,668,  interest  on  loans  ±324,  sink- 
ing funds  ±1,643),  income  tax  ±1.499,  distributed  to  staff  under 
co-partnership  scheme  ±253,  leaving  ±14,871  available  for  divi- 
dend. 

After  paying  the  6  per  cent,  prefen'ed  dividend,  one  of  5s. 
per  .share  less  tax  is  recommended  on  the  ordinary  shares, 
absorbing  ±6,241.  carrying  forward  ±6-56. 

The  scheme  of  co-partnership  with  the  company's  staff, 
brought  into  operation  during  1912.  is  still  working  satisfac- 
torily. Under  this  scheme  there  will  be  distributed  among  the 
staff  an  addition  to  their  wages  of  8  per  cent. 

During  the  past  year  communications  have  passed  between  a  group  of  Lon- 
don electric  lighting  companies,  of  which  ours  i.s  one,  and  the  L.C.C.,  in  con- 
necton  with  a  Bill  entitled  the  London  and  District  Electric  Supply  Bill,  but 
the  necessary  majority  did  not  vote  in  f.ivour  of  the  Bill  nt  the  County  Council 
meeting.  Meanwhile,  with  a  view  to  facilitating  combination,  the  companies 
are  associated  in  promoting  the  London  Electric  Supply  (No.  2)  Bill,  intituled 
a  Bill  to  constitute  a  company  with  powers  to  supply  electrical  energy  in  an 
area  comprising  the  Administrative  County  of  London  and  adjacent  areas; 
to  transfer  to  such  company  certain  existing  undertakings  and  to  make  provision 
for  improving  the  supply  of  electrical  energy;  to  make  provisions  for  trans- 
ferring the  undertaking  of  the  company  to  the  L.C.C.  or  other  public  body ; 
for  authorising  agreements  or  arrangements  between  the  company  and  the 
L.C.C.  or  other  public  body;  and    for  other  purposes. 

The  directors  refer  with  regret  to  the  death  of  their  esteemed 
colleague.  Sir  Joseph  Wilson  Swan,  F.R.S.  They  have  elected 
Mr.  Lionel  .Tacob,  of  32,  Fenchurch  Street,  E.G.,  to  the  seat 
on  the  board. 


Units  generated  and   purchased 

Units    sold — Public    lamps 

Private   consumers   by   meter 

Total    sold        

Units  sold  on   works  

Total    accounted   for   ... 

Units  expended    in    distribution,   transformers  and    accumulators 

Number  of  public   lamps       ...         ...         ...         ...         

Total    maximum  supply  demanded  in   kilowatts  

-Annual  meeting,  February  23rd. 


3,509 

63 

2,47i 

2,639 

14 

2, .554 

955 

1 


.4.40 

.589 
.823 
,412 
,600 
,013 
,428 
53 
660 


Paisley   District  Tramways  Co. 

The  revenue  for  the  year  ended  December,  1914,  was  ±61,999, 
and  the  expenses  were  ±42,025,  leaving  ±19,974;  less  general 
interest  ±938,  debenture  interest  ±3,200,  debenture  sinking 
fund  ±1,.500,  leaving  ±14,335,  plus  ±2,865  brought  forwanl. 
Out  of  the  balance  of  ±17,200.  ±4,.50()  has  been  placed  to 
general  reserve,  ±7,500  is  absorbed  by  the  dividend  on  the 
5  per  cent,  cumulative  preference  shares,  ±2,000  is  placed  to 
preference  share  sinking  fund,  and  ±3,200  is  to  be  carried 
forward. 

The  traffic  receipts  show  a  decrease  of  ±845.  For  the  first 
six  months  of  the  year  there  was  an  increase  of  ±777.  but  for 
the  second  .six  months  there  was  a  decrease  of  ±1,662  due  to  the 
war.  Considering  the  circumstances  the  traffic  receipts  are 
satisfactory.  The  amount  sp<'nt  on  the  maintenance  of  the 
track  and  roadw.ay  is  again  very  heavy,  and  larger  than  in  the 
previous  year,  but  the  condition  of  the  track  is  much  im- 
proved. The  directors  regret  that  the  profit-s  will  not  allow  of 
any  dividend  being  paid  on  the  ordinary  shares.  Mr.  Fred 
Ooutts,  the  company's  general  manager,  held  a  conimi.ssion  as 
Captain  of  the  5th  Black  Watch  (Territorials),  and  was  called 
out  at  the  commencement  of  the  war,  and  is  now  serving.    In 


Electrical  Distribution  of  Yorkshire,  ltd. 

The  accounts  for  the  year  ending  December,  1914,  again  show 
steady  progress.  The  net  profit  for  the  three  years  ending  31st 
December  is  as  follows :— 1912,  ±1,903;  1913,  ±2,569;  1914, 
±2,964.  Including  ±573  brought  forward  there  is  a  disposable 
balance  of  ±3,537. 

The  directors  recommend  a  dividend  (free  of  income  tax)  for 
the  year  1914  at  the  rate  of  6  per  cent,  per  annum  on  the 
ordinaiy  shares  requiting  ±1,809,  increasing  the  reserve  fund 
to  ±3,000  by  adding  ±1,000,  and  carrying  forward,  subject  to 
directors'  remuneration,  ±727. 

In    February    last    12,500    further    shares    of    £1    each     were    conditionally 
allotted   at   par  to   the   shareholders  in    proportion    to  their   respective  holdings, 
applications   being    at   the   same   time  invited    for   any   shares   not  taken    up. 
.  The  shares  were   over-applied  for. 

The  company  now  hold  electric  lighting  provisional  orders  for  the  following 
16  districts  in  the  West  Riding  of  the  county  : — Ardsley,  Birstall,  Calverley, 
Castleford,  Darton  and  District,  Parsley,  Gomersal,  Goole  and  District,  Greel- 
land,  Hipperholme,  Horsforth,  Liversedge,  Ossett,  Rothwell  and  District, 
Sowerby   Bridge,   Wombwell    and   Worsborough. 

During  the  year,  supply  was  commenced  in  Birstall,  Goole 
and  district,  Rothwell  and  district,  and  WombweU  and  Wors- 
borough. With  two  exceptions,  a  supply  of  energy  was  being 
given  at  the  close  of  the  year  under  all  the  above  orders.  The 
necessary  works  are  being  proceeded  with,  and  supply  will  be 
available  within  the  next  few  weeks,  in  respect  of  the  whole 
of  the  orders  held  by  the  company.  Applications  are  being 
made  for  E.L.  orders  for  other  districts  in  the  West  Riding. 

."Annual  meeting  February  23rd. 


Electrical  &   Industrial   Investment  Co..   Ltd. 

The  annual  meeting  was  held  on  February  11th  at  Electrical 
Federation  Offices,  Kingsway,  Mr.  E.  Garcke  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report 
(Elec.  Rev.,  p.  189),  said  that  in  order  to  adequately  under- 
stand the  operations  of  the  company  during  the  past  year,  one 
ought  to  divide  the  revenue  account  into  two  parts — the  first 
half  of  the  year  which  was  more  or  less  normal,  and  the 
second  half,  when  things  were  altogether  abnormal  owing  to 
the  war.  The  first  half-year  yielded  fairly  satisfactory  results, 
while  the  second  half  had  brought  them  some  losses  and  many 
disappointments.  The  dividends  and  interest  received  and 
sundry  other  profits  amounted  for  the  year  to  ±34,295,  com- 
pared with  ±28,330  for  the  preceding  year,  and  the  net  profit, 
after  deducting  management  and  general  expenses,  income 
tax,  etc.,  was  ±23,444,  as  against  ±20,751  in  1913.  Last  year, 
however,  they  had  to  deduct  ±3,091  from  the  net  profits  as 
exiienses  on  the  issue  of  debentures,  so  that,  in  fact,  the  net 
result  for  1914  was  ±5,784  better  than  was  obtainetl  in  1913. 
On  the  whole,  the  net  results  compaored  favourably  with  those 
of  the  previous  year,  but  they  were  not  so  good  as  they  would 
have  been  if  the  war  had  not  caused  some  dividends  and 
interest  to  be  kept  back.  This  year  he  was  afraid  owing  to 
the  war  conditions  a  larger  number  of  dividends  would  be 
suspended,  and  for  that  reason  the  directors  had  deemed  it 
iidvisable  to  pay  only  6  per  cent  on  the  7  per  cent,  preferred 
ordinary  shares  which  were  creat.ed  last  March.  Pro- 
ceeding to  deal  with  the  company's  investments,  the 
Chairman  said  that  the  majority  of  the  securities  were 
in  electrical  undertakings  of  which  they  had  knowledge, 
liut  they  by  no  means  confined  their  operations  to 
that  class  of  investment.  They  had  strictly  adhered  to  the 
principle  which  they  decided  to  adopt  at  the  formation  of  the 
company — to  keep  the  cjipittil  account  distinct  from  the 
revenue  account;  to  enter  all  investments  at  their  actual 
co.st;  and  place  any  surplus  obtained  by  the  realisation  of  in- 
vestments to  reserve  in  order  to  meet  any  deficiency  on  the 
realisation  of  other  investments.  Tliat  reserve  now  st<v)d  at 
±28.298  ns  against  .±24,223  at  the  end  of  1913.  The  agfircgiite 
book  value  of  the  investments  and  loans  after  deducting  that 
reserve  w.is  ±648.029.  At  the  last  meeting  he  stated  that  a 
valuation  made  at  the  date  of  the  last  annual  report  showed 
.a  surplus  of  .±8,00(1  in  excess  of  the  whole  of  the  capital  and 
liabilities  of  the  company.  Considering  the  verj*  heavy  depre- 
ciation which  had  taken  place  owing  to  the  Balkan  war  and 
the  general  political  unrest  at  the  time,  that  was  quite  a 
satisfactory  pasition.  Unfortunately,  however,  the  present 
war  h.ad  altered  everything  and  necessitattxl  a  re-valuation  of 
their  profits  as  well  as  of  their  ideas.  If  an  estimate  were  now 
made  of  the  realisable  value  of  their  securities  a  heavy  depre- 
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eiation  would  be  shown.  There  was,  however,  no  legal  or 
other  necessity  for  deahng  with  that  depreciation  at  present, 
for  the  company  having  adopted  the  principle  of  keeping 
capital  account  and  revenue  account  distinct,  there  was  no 
valid  objection  to  their  distributing  the  profits  which  they 
made,  although  the  market  value  of  the  investments  waa  less 
for  the  time  being  than  the  cost  price  at  w-hich  they  stood  in 
the  books.  It  was  evident,  however,  that  it  would  be  better 
if  they  could  have  a  balance  sheet  which  showed  the  whole 
of  their  capital  to  be  intact.  .\t  the  present  time,  especiaJly, 
such  a  balance  sheet  would  place  the  company  in  a  strong 
position  for  dealing  with  the  situation  created  by  the  war,  and 
for  earning  increased  profits.  The}'  had,  therefore,  conferred 
with  the  larger  holders  of  the  deferred  ordinary  shares  as  to 
what  should  be  the  policy  of  the  company  on  "that  question. 
They  were  in  an  exceptionally  favourable  position  to  adjust 
their  capital  account  to  the  revised  value  of  their  investments, 
because  the  deferred  ordinary  shares,  of  which  there  were 
90,(K10  of  £\  each  fully  paid,  were  entitled  to  all  the  surplus 
profits  after  the  preferred  orinary  shares  had  received  7  per 
cent,  in  any  one  year,  and  they  were  also  entitled  in  the  dis- 
tribution of  assets  to  any  surplus  remaining  after  the  deben- 
tures had  been  paid  off.  It  was  practically  a  matter  of  indiffer- 
ence to  the  holders  of  the  deferred  ordinary  shares  whether 
their,  shares  had  a  denomination  of  £1  fully  paid  or  of 
Is.  full  paid  or  any  other  denomination,  as  they  received 
the  entire  surplus  both  of  assets  and  of  profits  irrespec- 
tive of  par  value  of  their  shares.  ."^s  a  matter  of  fact, 
it  was  better  for  the  holders  that  the  nominal  value  of 
the  shares  should  be  Is.,  which  would  give  them  a 
higher  market  value,  than  that  they  should  remain  at  the 
nominal  value  of  .£1  and  have  a  smaller  mai'ket  value.  The 
larger  holders  of  those  shares  agreed  with  the  directors  that  it 
would  be  wise  to  reduce  the  company's  capital  by  writing 
down  the  deferred  ordinary  shares  to  Is.  each.  The  effect  of 
that  poHcy  would  be  to  place  the  company  in  a  strong  position 
and  to  improve  its  facilities  for  exchanging  some  of  its  present 
depreciated  securities  for  others  which  promised  to  prove  of  a 
more  profitable  character.  The  proposal  woilld  not  directly 
affect  the  holders  of  the  debentures,  the  preference,  and  the 
preferred  ordinao-  shares,  but  those  holders  would  all  benefit 
in  due  course  by  the  improvement  in  the  position  of  the  com- 
pany, which  it  was  anticipated  would  follow  from  the  adoption 
of  that  pohcy.  The  director.s  proposed  at  an  early  date  to  con- 
vene an  extraordinary  meeting,  and  also  a  class  meeting  of  the 
deferred  holders,  in  order  to  consider  this  propo,sal. 

Mr.  C.  H.  Dade  seconded  the  motion,  and  the  report  was 
adopted.  

St.  James'  aud  Pall  Mall  Electiic  Li<>lit  Co..  ltd. 

The  annual  meeting  was  held  on  Tuesday  at  Carnaby  Street 
Station,  Golden  Square.  Mr.  W.^lteb  Leaf,  who  presided, 
said  that  the  year  began  with  most  favourable  prospects,  and 
for  the  first  six  months  the  revenue  was  growing  steadily,  and 
when  they  declared  the  usual  interim  dividend  in  July  they 
had  every  reasonable  confidence  that  at  the  end  of  the  year 
they  would  be  able  to  sustain  the  dividend  at  12  per  cent, 
without  the  least  difficulty.  The  effect  of  the  war  upon  their 
revenue  was  instantaneous.  He  was  not  going  to  complain 
of  the  police  regulations  with  regard  to  lighting,  but  they  sup- 
plied a  larger  number  of  well-to-do  shops  than  any  other  light- 
ing company,  and  it  was  upon  those  establishments  that  the 
restrictions  had  fallen  most  severely.  The  result  was  that  their 
sales  had  fallen  from  11,005,000  units  to  11,171,000,  a  decrease 
of  3.7  percent.,  and  their  revenue  showed  adrop  of  4.1  per  cent. 
That  might  seem  a  small  decrease  in  itself,  but  it  became 
serious  when  they  considered  that  it  was  entirely  due  to  the 
second  half  of  the  year,  and  that  the  first  half  showed  a 
marked  improvement  on  the  first  six  months  of  1913.  The  net 
revenue  had  amounted  to  £.34,347,  against  d635,94'2,  and  it 
would  seem  at  first  sight  as  if  the  smallness  of  that  drop  was 
very  satisfactory  under  the  present  circumstances.  There 
again,  however,  they  had  to  remember  that  the  special  appro- 
priations which  they  had  been  for  some  time  making  out  of 
revenue  for  the  replacement  of  obsolete  plant  came  to  an  end 
in  1913,  so  that  this  year  they  had  been  able  to  bring  into 
revenue  more  than  i'3,000  which  last  year  they  set  aside.  That 
was  shown  in  the  reduction  of  the  amount  received  for  depre- 
ciation from  fl6.'209  to  £13,069.  But  for  that  they  would 
show  a  loss  of  profit  of  over  £5,000  all  in  the  la.st  half  of  the 
year.  That,  however,  did  not  measure  all  that  the  war  had 
cost  them.  The  actual  profit  available  for  dividends  made 
during  the  year  was  £27,133.  Of  this  £17,500  was  made  in 
the  first  six  months.  They  had  eveiy  reason  to  expect  that, 
but  for  the  war,  the  second  half  would  have  been  at  least 
as  good  as  the  first,  and  that  they  would  have  shown  not  less 
than  £35,000  as  the  result  of  the  whole  year's  working.  They 
were  quite  prepared  to  face  a  continuance  of  the  war.  Sup- 
posing that  present  conditions  continued  to  the  end  of  the 
year,  ithey  had  come  to  the  conclusion  that  that  would  mean 
an  additional  loss  of  £9,000,  and  in  all  they  would  lose  £17,000 
in  1915  compared  to  their  profits  in  1913.  That  was  what  they 
had  before  them  in  recommending  the  dividend.  On  the  other 
hand,  they  had  to  remember  that  this  loss  of  profit  was  pureljf 
temporary.  The  earning  power  of  the  company  was  in  no  way 
affected,  and  they  had  every  reason  to  suppose  that  the  moment 
the  war  came  to  an  end  their  sales  would  return  to  something 
like  their  old  level.    On  those  facta  he  felt  confident  that  they 


would  agree  that  it  would  not  be  prudent  to  maintain  the  12 
per  cent,  dividend  paid  last  year.  Even  if  they  w-ere  to  pay  it 
for  1914,  they  could  not  expect  to  maintain  it  for  the  present 
year.  They  therefore  proi.>osed  to  revert  to  the  old  figure  of 
10  per  cent.,  which  they  had  paid  for  many  years  up  to  1913, 
and  to  put  the  handsome  sum  of  £4,000  to  the  contingency 
fund,  which,  if  the  worst  came  to  the  worst,  would  enable 
them  next  year  to  maintain  the  dividend  at  lO  per  cent.  He 
was  glad  to  say  that  42  of  the  staff,  about  24  per  cent,  of  their 
normal  establishment,  had  joined  the  coloui-s.  WhUe  thanking 
and  congratulating  those  who  had  been  privileged  to  serve 
their  country  in  this  way,  they  must  not  forget  the  claims  of 
those  who  had  also  served  their  country  by  staying  at  work. 
In  soroe  ways  their  task  had  been  the  hardest.  The  work  of 
that  and  other  lighting  companies  was  essentially  public  work, 
and  its  maintenance  was  a  matter  of  very  serious  responsibility  ; 
much  of  it  could  only  be  entnisted  to  men  possessing  skill  and 
experience  which  could  not  be  manufactured  to  order  in  a 
few  months.  It  was  impossible  for  them  to  give  leave  to  such 
men,  and  it  should  be  fully  recognised  that  the  post  of  dut.y 
for  them  was  not  with  the  colom-s  but  here  at  home.  Turning 
to  the  question  of  bulk  supply  of  electricity  for  London,  he 
said  that  the  whole  matter  had  been  the  subject  of  acute  dis- 
cussion, and  had  been  taken  up  by  the  L.C.C.  in  a  way  which 
very  materially  affected  every  individual  undertaker  whether 
company  or  municipality.  The  L.C.C.  embodied  their  scheme 
in  a  Bill,  of  which  the  salient  feature  was  to  be  the  establish- 
ment of  a  single  large  company  to  supply  the  whole  of  Ijondon 
— a  company  formed  outside  the  County  Council,  but  operating 
under  its  control.  .\  large  majority  of  the  companies  had  been 
constantly  in  conference,  and  had  come  to  the  conclusion  that 
it  would  be  well  to  enter  into  negotiations  with  the  L.C.C.  and 
endeavour,  if  possible,  to  work  in  harmony  towards  the  estab- 
lishment of  such  a  scheme — ahvays,  of  course,  with  full  regard 
to  the  interests  of  their  shareholders.  The  result  of  those  con- 
ferences was  that  a  Bill  was  dcpo.sited  in  Parliament  which 
provided,  among  other  things,  for  the  establishment  of  such 
a  r  operating  company  as  the  L.C.C.  contemplated.  Since  the 
Bills  were  deposited,  however,  the  whole  situation  had  been 
changed.  The  L.C.C.  had  faile<l  to  obtain  the  necessaiy  ma- 
jority for  the  further  prosecution  of  their  Bill,  and  since  then 
the  Prime  Minister's  statement  in  the  Hou.se  that  no  conten- 
tious business  would  be  taken  made  it  highly  probable  that  the 
company's  Bill  also  would  be  hung  up.  Under  their  scheme 
it  was  proposed  to  constitute  a  company  with  powers  to  supply 
electricity  in  the  county  of  London  and  adjacent  areas;  to 
transfer  to  the  company  ten  of  the  existing  undertakings;  to 
provide  for  transferring  the  undertaking  of  the  company  to  the 
L.C.C.  'or  other  public  body;  for  authorising  agreements  be- 
tween the  company  and  the  L.C.C.  or  other  public  body;  and 
for  other  purposes,  ."^s  to  the  principles  upon  which  they  were 
proceeding,  they  had  no  doubt  that  by  centralisation  of  admin- 
istration, and  though  to  a  less  extent  of  generation,  economies 
might  be  effected  in  the  supply  of  energy  to  the  London  dis- 
trict. In  the  effecting  of  those  economies  they  were  ready,  and 
indeed,  anxious,  to  co-operate  both  with  other  companies  and 
with  the  L.C.C.  They  were  prepared  to  advise  the  shareholders 
to  sell  their  property  either  to  the  L.C.C.  or  to  an  amalgama- 
tion at  a  price  and  on  conditions.  But  the  price  and  the  con- 
ditions must  be  fair.  By  a  fair  price,  he  meant  two  things. 
In  the  first  place,  proper  regard  must  be  had  to  the  position 
of  security  which  that  company  had  attained  by  prudent  at- 
tention to  reserves  and  depreciation  in  the  past.  Prudence 
must  have  its  full  reward.  In  this  respect  they  held  an  excep- 
tionally strong  position  which  they  could  not  allow  to  be  dis- 
regarded. In  the  second  place,  the  price  must  be  paid  in  solid 
value — ^if  not  in  ca,sb,  then  in  some  form  which  might  be  re- 
garded as  equivalent  to  cash,  at, least  for  a  ven,'  substantial 
part  of  their  holding.  Another  important  principle  on  which 
all  the  parties  to  the  conference  were  in  agreement  was  that 
all  centralisation  of  supply  must  proceed  by  development  of 
existing  resources,  and  not  by  scrapping  at  a  blow  what  had 
been  already  effected.  He  did  not  admit  that  London,  even 
under  existing  conditions  which  were  forced  utxm  them  by 
Parliament  years  ago,  had  any  reason  to  be  a.shamed  of  the 
cost  of  its  supply ;  on  the  contrary  they  asserted  that  the  supply 
was  at  least  as  cheap  as  that  of  any  great  city  in  the  world. 
There  was  another  consideration  which  must  have  forced  itself 
upon  them  during  the  present  crisis.  .\n  essential  part  of  the 
more  ambitious  schemes  which  had  been  put  forward  for  the 
cheapening  of  supply  was  a  huge  central  generating  station 
for  all  London  on  the  river  side  below  the  city.  Did  they 
think  that  such  a  concenti'ation  of  one  of  London's  most  vital 
supplies  at  that  point  would  conduce  just  now  to  the  sense  of 
public  security?  Was  not  the  fact  that  generation  was  scat- 
tered over  various  parts  of  Ijondon  an  elementof  safety,  and 
even  if  such  a  concentration  resulted  in  a  fractional  reduction 
in  the  price  of  the  unit,  would  the  gain  be  worth  it?  They 
had  higher  interests  just  now  to  consider  than  decimals 
of  a  penny.  Tlie  situation  was  in  all  respects  most  interesting, 
and  he  was  confident  that,  even  though  mimediate  action  was 
likely  to  be  suspended  by  the  war,  they  would  be  using  their 
time'  well  in  negotiation^  whether  with  the  L.C.C.  or  among 
themselves. 

Mr.  MARLBonorroH  R.  Peyor  seconded  the  motion. 

Replying  to  a  shareholder,  the  Chairman  said  that  the  com- 
pany was  paying  half  salaries  to  all  the  members  of  the  stefi 
who  had  enlisted  and  was  keeping  their  places  open. 

The  report  was  adopted. 
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.Veiihausen  Aluniiniuiu  Iiulustry  Co. — The  directors 

of  the  Aluminium  Industrial  A.G  ,  of  Neuhansen,  have  reeolved  to 
recommend  the  payment  for  1914  of  a  dividend  of  20  per  cent. 
on  the  old  share  capital,  which  is  paid  to  the  extent  of  60  per  cent, 
of  the  nominal  capital,  as  compared  with  20  per  cent,  on  shares, 
which  were  50  per  cent,  paid  up  in  1913,  and  a  dividend  of  10  per 
cent,  on  the  new  capital  of  £360,000,  which  was  issued  last  year, 
and  which  is  also  60  per  cent  paid.  The  sum  of  £64,500  has  been 
placed  to  the  fund  created  for  the  purpose  of  pradually  paying  up 
the  shares  in  full  out  of  the  profits,  so  that  the  fund  now  amounts 
to  £69,500,  or  5  per  cent,  of  the  total  share  capital  of  £1,400,000. 
A  year  ag-o  there  was  allocated  to  this  fund,  from  which  free 
payments  in  10  per  cent,  instalments  are  made  on  the  shares 
which  are  not  fully  paid,  the  amount  of  £S4,000,  thus  increasing 
the  total  to  £109,000.  Of  this  the  sum  of  £104,000  was  applied  to 
raising-  the  payments  on  the  old  capital  from  "lO  to  60  per  cent., 
leaving  a  balance  of  £5,000,  which  again  rises  to  £69,500  by  the 
appropriation  now  made  from  the  profits  earned  in  1914.  A 
further  amount  of  £12,000  was  apportioned  to  the  disposition 
fund  in  1913,  but  for  the  past  year  the  directors  have  set  aside 
£40,000  for  war  taxes  and  risks,  and- £6,000  for  relieving  distress 
in  Switzerland.  The  balance  then  remaining  is  about  the  same 
as  in  1913  (£13,000),  so  that  it  is  assumed  the  net  profits  for  1914 
must  have  exceeded  those  realised  in  the  previous  year  by 
£20,000. 

Crosslpy  Brothers,  Ltd. — The  directors  report  that 
for  the  year  ending  December,  1914,  the  amount  to  the  credit  of 
revenue  account  is  £63,847,  out  of  which  a  dividend  has  been  paid 
on  the  preference  shares  at  the  rate  of  5  per  cent,  per  annum  for 
the  first  half  of  the  year,  amounting  to  £10,085.  It  is  proposed 
to  pay  a  further  dividend  for  the  second  half  of  the  year  at  the 
rate  of  5  per  cent,  per  annum  on  the  preference  shares  amounting 
to  £10,085,  carrying  forward  £33,678.  Mr.  D.  Hastings  Irwin  has 
resigned  his  seat  on  the  board  after  more  than  42  years'  association 
with  the  company.     Annual  meeting,  February  24th. 

Buenos  Aires  Electricity   Co.— The  report  of    the 

Compania  de  Electricidad  de  la  Provincia  de  Buenos  Aires,  Ltd., 
states  that  the  gross  profit  for  the  year  to  July,  1914,  amounted 
to  £86,794,  an  increaseof  £i'i,454.  The  administration  and  general 
charges  in  Buenos  Aires  were  £12,497,  as  against  £20,037,  a 
decrease  of  2.'<'12  per  cent.  The  average  ratio  of  the  working 
expenses  was  5172  per  cent.,  which  is  not  as  low  a  figure  as  the 
board  had  hoped  for.  £9,000  has  been  appropriated  to  deprecia- 
tion, and  after  payment  of  debenture  iaterest,  &c.,  £10,656  is 
carried  to  the  balance-sheet. 

Bruce  Peebles  &  Co.,  Ltd.— During  1914  the  works 
were  fairly  well  employed  with  results  which  show  satisfactory 
and  steady  progress.  After  deducting  administration  expenses, 
interest  on  mortgage  debentures  and  unsecured  debentures,  the  net 
profit  is  £3,893.  Buildings,  machinery  and  plant  have  been  main- 
tained out  of  revenue  at  a  cost  of  £4,449.  Owing  to  other  engage- 
ments, Mr.  Lee  Murray  retired  from  the  board  early  in  1914,  and 
another  director,  Jlr.  A.  Bruce  Anderson,  perished  in  the  wreck  of 
the  EnijiresK  of  Irr.hnid.     Annual  meeting,  February  26th. 

Riislideii  and  District  Electric  Supply  Co..  Ltd.— The 

directors  report  great  progress  during  the  past  12  months,  which  is 
largely  attributable  to  the  growth  of  the  power  load.  The  number  of 
consumers  increased  from  56  to  79.  The  lamps  connected  (including 
motive  power)  numbered  5,561  at  the  end  of  the  year  1914,  as  com- 
pared with  2,4K0  at  the  end  of  1913;  the  units  sold  have  been 
66,993.  There  is  every  prospect  of  a  steady  and  increasing  output 
in  the  near  future. 

5Ietro])olitan  Railway  Co. — The  directors  recommend 

a  dividend  at  the  rate  of  1  per  cent,  per  annum  for  the  second  half 
of  1914,  making  11  per  cent,  for  the  year,  transferring  .<  12,500  to 
general  renewals,  and  carrying  £1 1,500  forward. 

Bastian  Meter  Co.,  Ltd. — The  directors  recommend 
the  payment  of  the  6  per  cent,  dividend  on  the  cum.  preference 
shares,  also  one  of  2  per  cent,  on  the  ordinary  share  capital  for  the 
year  ended  December  31st,  1914. 

Soutli    .Metropolitan    Electric    Li^lit   and   I'ower 

Co.,  Ltd. — The  transfer  books  are  closed  from  February  1 6th  to 
March  let,  for  the  preparation  of  warrants  for  dividends  on  7  per 
cent,  cumulative  first  preference  shares  and  6  per  cent,  cumulative 
second  preference  shares. 

Calcutta  Electric  Supply  Corporation.   Ltd.— Tiie 

number  of  units  delivered  to  consumers  during  the  four  weeks  ended 
December  2.")th,  1914,  amounted  to  914,335,  compared  with  9."i2,773 
in  the  corresponding  four  weeks  of  1913.  The  decrease  is  owing 
to  consumets  taking  less  current  on  account  of  the  war, 

Kensington  and  Kniglitsbridjre  Electric  Li!>'htinj!: 

Co.,  Ltd. — The  directors  recommend  a  dividend  at  the  rate  of 
10  per  cent,  per  annum  for  the  half-year  ended  December  31st 
last,  this  making,  with  the  interim  dividend,  9  per  cent,  for  the 
year.     The  total  for  1913  was  at  the  same  rate. 

<).\ford  Electric  Co.,  Ltd.— The  directors  recom- 
mend a  dividend  at  the  rate  of  4  per  cent,,  less  income-tax, 
on  the  ordinary  share  capital,  for  the  December  half-year,  being 
a  distribution  for  the  year  at^the  rate  of  6  i  percent.  The  rate 
for  1913  was  7  per  cent, 


Mather  ic  Piatt,  Ltd. — The  Financier  states  that 
the  directors  recommend  a  dividend  on  the  ordinary  shares  for  the 
year  to  December  3l8t  at  the  rate  of  10  per  cent,  per  annum,  with 
a  bonus  of  2J  per  cent,,  both  free  of  income-tax,  leas  the  interim 
dividend  of  5  per  cent.,  already  paid. 

Ottawa  Electric  Hallway  Co. — Fifteen  per  cent,  was 

paid  in  dividends  according  to  the  report  presented  at  the  annual 
meeting  of  the  Ottawa  Traction  Co,  held  on  February  3rd,  This 
involved  a  total  cash  payment  of  8281,535.  Of  this  amount 
$204,813  was  transferred.  The  gross  earnings  were  Sl,096.459,  and 
operating  expenses  $665,226.  The  net  earnings  were  8431,232,  as 
against  8414,100  in  1913. 

Telegraph  Construction  and  Maintenance  Co..  Ltd. 

— It  is  proposed  to  distribute,  in  addition  to  the  interim  dividend 
of  6  per  cent,  paid  in  July  last,  a  further  dividend  of  10  per  cent., 
together  with  a  bonus  of  12s.  per  share. 

\ewcastle-on-Tyne  Electric  Supply  Co. — The  Times 

states  that  the  directors  announce  a  final  dividend  of  3  per  cent, 
on  the  ordinary  shares,  making  5i  per  cent,  for  the  year,  the  same 
as  for  1913. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Business  in  the  Stock  Exchange  moves  as  quietly  as  the  progress 
of  the  war  on  land.  A  good  many  members  of  the  House  find  that 
the  number  of  orders  at  the  present  time  is  considerably  less  than 
it  was  a  month  ago,  although  that  certain  sections  are  busy  lis 
shown  by  the  daily  number  of  transactions  marked  in  the  Stock 
Exchange  Official  List.  The  tedious,  and  sometimes  exasperating, 
delays  caused  by  the  Treasury  regulations  have  become  part  and 
parcel  of  Stock  Exchange  life  ;  so  that  it  is  clients,  more  than 
their  brokers,  who  resent  the  difficulties  thrown  across  their  path. 
The  tale  of  Home  Railway  dividends  is  practically  complete,  and 
will  be  finished  before  the  end  of  the  week.  On  the  whole,  the 
results  are  disappointing. 

The  railway  companies  are  holding  their  meetings  and  issuing 
reports,  but  the  absence  of  any  details  as  regards  figures  ia  against 
public  interest  arising  in  this  department.  The  steam  stocks  can 
be  bought  to  pay  5}  to  6  per  cent,  on  the  money,  and  something 
between  this  will  probably  come  to  be  regarded  as  the  rate  which 
investors  require  from  money  put  into  such  securities.  In  a  dull 
market,  the  firmness  of  Underground  Electric  Income  bonds  stands 
out  conspicuously  ;  on  the  week,  the  price  is  i  higher  at  ^31,  this 
including  the  dividend  of  £3,  payable  net  on  the  Ist  of  next  month. 
Allowing  for  the  inclusion  of  the  dividend,  the  yield  works  out  to 
7  J  per  cent.  The  Company's  shares  are  unchanged.  Districts  have 
hardened  a  shade,  but  Metropolitans  further  went  back  to  30,  the 
dividend  being  considered  very  meagre.  At  the  same  time,  the 
pre-Ordinary  securities  are  very  firm.  Metropolitan  new  Prefer- 
ence is  99i,  South-Western  new  104 i,  and  other  Preference  stocks 
are  difficult  to  get  at  anything  like  reasonable  prices. 

Brazilian  exchange  has  been  upsetting  the  market  for  most 
things  connected  with  that  country.  It  fell  last  week  to  12}d,, 
recovered  Jd,,  and  is  a  little  easier  at  the  time  of  writing.  On 
this,  Brazil  Tractions  have  fallen  2j  to  .'•2  ;  and  most  Brazilian 
securities  have  also  given  way.  The  Argentine  group,  on  the  other 
hand,  displays  more  resistance  to  the  few  sellers  which  have  lately 
troubled  the  market.  Prices  are  all  firm ;  indeed,  Argentine 
descriptions  have  begun  to  re  establish  a  place  for  themselves  in 
popular  favour — a  point  that  will  be  noted  with  pleasure  by  the 
many  British  holders  of  stocks  and  shares  of  industrial  companies 
operating  in  the  Republic.  Mexico,  on  the  other  hand,  merely 
goes  from  bad  to  worse,  if  that  be  possible.  Mexico  Tramway 
shares  have  halved  the  price  at  which  they  stood  at  the  end  of 
July,  upon  the  outbreak  of  war  ;  and  the  Company's  bonds  are 
extremely  nominal  at  the  quoted  valuer. 

The  following   price   lists   show   the   rises   and   falls  since  last 

week  :  — 

HouK  Electricity  Comparirs, 

M.an  price.  Feb.  16,  1916.  Rise  or  fall 

July  37.  this  week, 

Brompton  Ordinary 9i  61  — 

do,       7  per  cent.  Prel 8i  8g  — 

Cbaring  Cross  Ordinary 51  «I  —  1 

do,       do.       do,    44  Pref 43  4J  —  i 

do.       do.  City  Pre! *i  4  — 

do,    4  Deb 91j  90  — 

Chelsen 44  4J  — 

do.    4iDob 96i  9a  — 

City  ot  London          16  Hi  — 

do.       do.    « per  cent.  Prot 18*  ia|  — 

do.       do.    6  Deb 1165  IH  -" 

do.        do.    4*  Dob lOOj  98  - 

County  ol  London       1*  H  ~  J 

do.       do.       6  per  cent.  Fret.        . .  19  Hi  —  i 

do,        do.        let  Deb 1094  99  — 

do,       do,       and  Deb 190*  97  — 

Kensington  Ordinary           7i  'J  — 

London  Electric        li^  IJ  ~ 

do.       do.    6  per  cent,  Pref 6A  ik  +  I 

do.        do,    IDeb 98*  87  — 

Metropolitan 84  8*  — 

do.           4*  per  cent.  Pref 4A  4  — 

do.           4}  Deb 97i  96  — 

do.           8*  Deb 88  78  — 

8t,  James' and  Pall  Mall 9fl  9  — 

do,       do.       do.      7  per  ccnl,  Pref.  7  64  — 

do,       do,       do.      8JDeb 84J  80  —9 

South  London 8A  8 

South  Metropolitan  Pref It 

Westminster  Ordinary        

.      do.  44  Pref 
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July  in. 

Central  London,  Ord.  Assented  . .        . .      &3 
Metropolit&n 37§ 

do.  District  ai| 

Underground  Electric  Ordinary 

do,  "A"  .. 

do.  Income 


HouB    Rails. 

Mean  price.  Feb.  16,  1915.  Rise  or  tall 


77 
30 
18 

6/- 


this  week. 

-  i 
+  i 


Teleobafhs  and  Telephones. 


Anglo-Am.  Tel.  Pf lOSJ 

do.  Def 23 

Chile  Telephone        7| 

Constantinople  Tel 4| 

Cuba  Sub.  Ord 64 

do.  PI 16* 

Eastern  Extension 12| 

do.  4  Deb 97i 

Eastern  Tel.  Ord 13(H 

do.  3iPf 77j 

do.  4  Deb 96* 

Globe  Tel.  and  T.  Ord llj 

do.  Pf 12? 

Gt.  Northern  Tel 32i 

Indo-European  69 

Marconi 1 W 

New  York  Tel.  44 101 

Oriental  Telephone  Ord 2A 

do.  Pf 1^ 

Tel.  Egvpt  Deb 98 

United  R.  Plate  Tel 6i 

do.  Pf ej 

West  India  and  Pan.  I J 

Western  Telegraph 13§ 

do.  4  Deb 96i 

FORRIOH  Tbams,  &o. 


105  Id 

aiiid 

74 

34 

m 
ia| 

9a  ^d 
128 
72 
94 
10* 
Uj 
27 
66 
1£ 
97 


+  1 

+  i 


f 


Asglo-Arg.  Trams,  First  Pf. 

do.  and  Pf .  . . 

do.  4  Deb.    . . 

do.  4*  Deb. . . 

do.               6Deb.    .. 
Brazil  Tractions 
Bombay  Electric  Pf 

do.              4i  Deb. . . 
Mexico  Trams 

do.  5  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Adelaide  Sup.  6  per  cent.  Ft, 

do,  6  Deb 


9t* 

984 

96 

66 

llg 

96 

70 

84 

76 

H 

104 


6 

lA 
13 

9Si 


i 

8i 


62 
104 
91 
85 
60 
60 
6i 
1014 


+  A 


— aj 

-6 


MuitTFACTUSIHa   CoUPAHIBS, 


1| 
744 

loa* 

111 

984 
24 

U^ 

69 
68* 

hi 

lO? 


li 

70 

98* 

'II 

98 

Si 

11/6 

a 

60 
60 
13/6 

1 

10 
ISJ 

6 
97 


-6d. 


British  Westinghonse  Pref. 

do.       4  Deb. 

do.       6  p,  lien 
Callenders         

do.       5  Pref 

do.       4*  Deb. 

Cftstner-Kellner         

Edison  &  Swan,  £3  pd 

do.        do.       fully  paid 

do.       do.       4  Deb. 

do.       do.       a  Deb. 
Electric  Construction 

do.        do.       PI 

Gen.  Eleo.  Pf 

Henleys 16 

do.      4*  Pref 6 

do.       44  Deb 1004 

India-Rubber 9  gi  

Telegraph  Con 384  864  — 

It  is  a  little  instrnctive  to  stand  in  the  Stock  Exchange  by  the 
side  of  a  jobber  dealing  in  purely  investment  issues,  and  to  hear 
his  replies  to  one  man  and  another  as  they  ply  him  with  questions. 
In  the  Telegraph  market,  for  example,  one  may  see  a  broker  walk 
up  to  a  jobber  and  ask  him  the  price  of  Eastern  Extension  shares, 
to  which  the  reply  is  pretty  sure  to  be  that  the  latter  can  place 
them  at  a  good  price,  but  is  not  so  sure  of  being-  able  to  get  the 
offer  of  any.  The  next  will  perhaps  ask  the  price  of  Henleys, 
and  "about  13i  "  will  probably  be  the  reply,  "but  we  have  only 
cheap  buyers."  So  the  wheel  goes  round  ;  and  if  anyone  took  the 
trouble  to  run  through  the  list  and  ask  what  stocks  were  on  offer, 
he  would  probably  be  surprised  at  the  comparatively  few  open 
for  his  selection.  We  refer,  of  course,  to  purely  investment 
securities :  of  rubbish  there  remains  an  extremely  bountiful 
supply. 

County  of  London  Ordinary  and  Preference  are  both  a  little 
easier.  Small  falls  have  occurred  in  Charing  Cross  Ordinary  and 
Preference,  and  in  St.  James'  Debenture  stock.  London  Prefer- 
ence are  i  higher.  Another  batch  of  dividends  should  be  out  this 
week  ;  and  if  it  is  of  any  interest  for  the  curious  to  compare 
results  with  prophecies,  we  may  mention  that  Stock  Exchange 
estimates  look  for  a  reduction  of  1  per  cent,  in  the  City  of  London 
dividend,  maintenance  of  the  last  County  dividend  and  reductions 
of  J  to  1  per  cent,  in  several  other  cases.  The  situation  as  regards 
coal,  and  the  continued  turning  down  of  London's  lights  are  two 
of  the  principal  factors  making  for  public  disinclination  to  touch 
electric  lighting  shares  at  the  present  time.  That  the  second  read- 
ing of  the  London  Electricity  No.  2  Bill  should  have  been  post- 
poned will  perhaps  afford  no  great  astonishment  to  those  who 
follow  this  review. 

The  Manufacturing  group  is  very  quiet,  with  buyers  of  Henleys, 
as  noted  above,  and  of  various  other  highest-class  telegraph  manu- 
facturing shares.  Electric  Constructions  are  a  shade  easier  at 
138.  6d.  Armament  shares,  after  being  dull,  show  a  tendency  to 
harden.  On  Friday  this  week  wiU  be  held  the  meeting  of  the 
Projectile  Company,  which  should  prove  a  particularly  interesting 
function.  The  Rubber  market  pursues  the  even  tenour  of  its  way, 
without  disturbance  in  one  direction  or  the  other.  In  many  of  the 
leadmg  shares  there  is  a  tolerable  amount  of  business  going  on  ; 
for  the  rest,  the  public  appear  to  be  more  ready  to  buy  than  thev 
are  to  sell.  ' 

The  yields  on  some  of  the  electricity  supply  preference  shares 
t  f^  "^w  °i  tempting.  Taking  a  few  of  the  leading  under- 
lasmgs,  the  Preference  shares  of   the  Westminster   Company  pay 


4f  percent.  ;  City  of  London,  4i  per  cent.  ;  London  Electric,  3j  per 
cent.  ;  County  and  St.  James's,  51  per  cent,  each  ;  Charing  Cross, 
5  J  per  cent. ;  and  Metropolitan  55  per  cent.  These  figures  are 
worked  out  on  the  existing  prices,  without  taking  into  account 
accrued  dividends,  so  that  in  nearly  every  instance  the  actual  yield 
is  rather  higher  than  given.  The  difficulty,  as  indicated  above,  in 
the  case  of  telegraph  stocks,  is  to  get  the  offer  of  first-class  shares 
at  current  prices,  but  probably  most  of  the  Preference  issues 
mentioned  could  be  obtained  at,  or  quite  close  to,  the  prices  given 
in  our  lists. 


MARKET     QUOTATIONS. 


Owing  to  the  war,  the  prices  given  below  are,  of  course,  more 
or  less  nominal. 

Wednesday,  February  17tli. 


CHEMICALS,  *0. 

Latest 

Prtoe. 

Porlnlght's 
Inc.  or  Dec, 

a  Acid,  Uydroohlorle 

per  owl. 

4/6 

■     ,     Nitric 

19/- 

a     „     Oxalic            

per  lb. 

Bd, 

■     „      Sulpbnrlo 

per  cwt, 

5/- 

M  Ammoniac  Sal        

£49 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£49 

a  Bleaching  powder 

„ 

£8  10 

a  Bisulphide  of  Carbon 

a  Borax 

£18  10 

a  Copper  Snlphate 

„ 

£26 

a  Lead,  Nitrate         

„ 

£35 

a      „      White  Sngar 

„ 

■      „      Peroxide 

e  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

6d. 

a  Potash,  Caostic  (88/90  %) 

per  ton 

. 

a        H       Chlorate 

per  lb. 

1/4 

a        „       Perchlorate 

„ 

1/- 

a  Potassium,  Cyanide  (98/100  %) .. 

^ 

Nom. 

(for  mining  purposes  only) 

a  Shellac         

per  cwt, 

66/- 

a  Snlphate  of  Magnesia 

per  ton 

£6  10 

a  Sulphnr,  SubUmed  Flowers 

£11  10 

■        „        Recovered 

£8 

a        „         Lump 

£8  10 

a  Soda,  Caustic  (white  70/Ta  %)   . . 

£10  a  6 

a      „     Chlorate        

per  lb, 

Sid. 

a      ,,     Crystals         

a  Boolnm  Bichromate,  casks        .. 

per  ton 

45/- 

per  lb. 

B4d. 

METALS.  *0, 

Alomlnlnm  Ingots,  in  ton  lots  . . 

per  ton 

£85 

H          Wire,  in  ton  lotsi 
(1  to  14  S.W.G.) ) 

<iia 

H 

b          „          Sheet,  in  ton  lots   . . 

^ 

xiia 

p  Babbitt's  metal  ingots     . . 

£60  to  £231 

c  Brass  {rolled  metal  2"  to  12"  basis) 

per  lb. 

Sid, 

c      „     Tube  (brazed! 

lOd, 

e      „         „     (solid  drawn) 

9|d. 

c      „     Wire,  basis 

^ 

9d. 

c  Copper  Tubes  (braied)     .. 

lljd. 

Cm           m      (solid  drawn) 

^ 

Hid, 

(       H      Bars  (best  selected) 

per  tOD 

£B4 

(       „      Sheet          

1^ 

£84 

g       »      Rod 

£84 

a       H      (Electrolytic)  Bars 

£68  15 

(f       „                 n           Sheets     ,, 

£86  16 

tf       M                 ,           Rods 

^ 

£74  15 

J       „                 H           H.O.  Wire 

per  Ibt 

9i^d. 

r  Ebonite  Rod            

^ 

Sl- 

/      „        Sheet         

ue 

a  German  Silver  Wire       ..        .. 

1,8 

b  Gutta-percha,  fine 

6/10 

6  India-rubber,  Para  fine  .. 

2/6 

/  Iron  Pig  (Cleveland  warrants)  .. 

per  ion 

66/2 

4d.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

^ 

£16 

f  Lead,  English  Pig 

^ 

£19  10 

m  Manganin  Wire  No,  28  . , 

per  lb, 

^Mercury         

per  bol. 

£12  5 

e  Mioa  (In  original  cases)  small  . . 

per  lb. 

4ll.  to  2/6 

e     N               H           H      medium 

3/.  to  6/- 

«     „                H            ,.      Urge   .. 

6/6  to  10/6  ,4  up. 

0  Nickel,  sheet,  wire,  &c 

Nom. 

p  Phosphor  Bronce,  plain  oastinga 

l/l  to  1/84 

p         H            n    rolled  bars  4  rods 

1/14  to  1/3 

p         „           „  rolled  strip  &  sheet 
0  Platinum       

„ 

im  to  1/64 

per  01, 

185/- 

d  BlUolum  Bronze  Wire 

per  lb. 

lOJd. 

r  Steel,  Magnet,  In  bars     .. 

per  ton 

£70 

r  Tin,  Block  (English) 

„ 

£170  to  £180 

a    „     Wire,  N08.  1  to  16    .. 

per  lb. 

2/4 

p  White  Anti-Irlotion  Metals 

per  Ion 

£50  to  £191 

t  Zinc,  Bh't  (Vlellle  Montague  bnd.) 

N 

Nom. 

Quotations  supplied  by— 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  ThoB.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  4  Co. 

e  F.  Wiggins  &  Sons. 

/  Icdia-Rubber,  Gutta-Percha  and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare. 
b  Edward  TUl  &  Co. 


/  Boiling  4  Lowe. 

k  Morris  Ashby,  Ltd, 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  A  Co.,  Ltd. 

n  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd. 

P 

r  W,  F.  Dennis  4  Co. 


Torquay    Traniwaj-s    Co.,    Ltd.— The    accounts    for 

19U  show  a  profit,  after  providing  for  debenture  interest,  &c.,  and 
including  £882  brought  forward,  of  £7,625.  It  is  proposed  to 
transfer  £2,500  to  reserve  and  renewals  account,  and  a  dividend  of 
3}  per  cent,  is  recommended,  as  compared  with  5  per  cent,  for 
1913.     £897  is  to  be  carried  forward. — Financier. 


Vol.76."  No.  i,!.4?,FEBBLAKvi9,  id:.-..]  THE    ELECTRICAL    REVIEWc 


263 


f 


LOG    BOOKS    AND    SHEETS    FOR 
ELECTRICII^Y    WORKS. 

By   "  interested." 

In  order  to  secure  economical  working:  and  obtain  tha  best 
possible  results  from  the  plant  installed,  central-station 
engineers,  like  others,  keep  constant  records  of  the  various 
results  obtained  from  all  machinery  and  plant  under  their 
control.  It  is  imperative  that  figures  be  recorded  which 
constantly  show    the   actual    work   accomplished    by  every 


WATER    METERS. 


TOTAL    UNITS     FROM     BEGINNING     OF    YEAR. 


Metered 

Cilculattd 

Privat-! 

Public 

Works 

Mains 


Brought  forward.     Week's  advance.! 


Total. 


UNirS. 


Totil  eiicniated.      Units  metjred. 


MACHINE     METERS. 


Reading.^. 

Last  week. 


PUBLIC     LIGHTING. 


ThiB  wetk.  liast' week. 


WORKS    UNITS. 


Meters. 

Readings. 

This  week.              Last  wetk. 

Meters. 

Maia    ... 
By  pi38 

B 

This  week.                Last  week. 

Advance. 

! 

Grand  total  

3ILERS. -HOURS     UNDER     STEAM. 

No.  2.      No.  3.      No.  4.  1  No.  6.  i  No.  6. 

1      :       1 

No.  7. 

No.  8 

No.  9. 

No.  10. 

; 

ENGINES.  — RUNNING     HOURS. 

No.  5.          No.  6. 

No.  7.  -'.    No.  8. 

( 

No.  9. 

No.  19.    ^     No.  11. 

1  . 

Power  factor. 

Max.  load.                     Time. 

Day. 

detail  in  the  composition  of  the  uodtrtakiiig.  There  are  so 
many  little  matti-rs  calling  for  careful  attention  which,  if 
alljwed  to  become  neglected,  very  soon  commence  to  push 
up  the  works  costs,  and  the  Chief  sees  this  working  reflected 
as  in  a  mirror  on  the  various  log-sheets.  A  few  minutes 
spent  day  by  day  in  looking  over  the  results  of  the  previous 
day's  workmg  convey  to  his  mind  a  general  impression  of 
the  effi;ien.;y  of  the  previous  day's  run.  I'nits,  coal,  oil, 
steam  pressure,  vacuum,  and  the  dozen  or  so  other  items 
which  are  given  on  the  sheets  or  in  the  log-book,  prompt 
questions  in  his  mind  which  are  in  turn  put  to  those  in 
charge  :  for  it  is  only  by  Cireful  and  unremitting  attention 
to  details  that  it  is  possible  to  obtain  from  the  works  the 
most  profitable  results. 

The  mitter  resolves  itself  into  one  of  pounds,  shillings 
and  pence.  For  example,  low  vacuum  means  more  steam 
used  for  a  given  output,  aud  more  steam  requires  extra  coal, 
and  coal  costs  money. 

I  do  not  propose  here  to  continue  e.xpounding  e.xamples. 
There  are  very  few  engineers  whj  do  not,  recognise  the 
necessity  and  importance  of  this  form  of  record,  but  for  the 
many  scores  of  readers  who  must  be  interested  in  this 
subject,  I  give  herewith  a  number  of  patterns  taken  from 
several  log  sheets  aud  books  at  present  in  use  in  some 
London  stations.  Not  all  the  rulings  may  prove  new  or 
novel,  but,  on  the  other  hand,  some  very  useful  tips  can 
often  be  obtained  by  studying  the  work  of  others.  One 
way  in  which  they  might  prove  useful  is  that  the  cost  of 
priiiiing   might   be   re  lucid    by   a  saving    in  the    work   of 


HEATERS. 


-    No.  1. 


Nj.2. 


BOILERS. 

N'CMUMts. 


Inlet  I  Outlut  I  aUll    3    i 


ECONOMISER     TEMPERATURES. 
No.  2.  No.  8.  No,  4. 


CONDENSERS. 


V*cnca. 


-  -     p 


nili    Inlet    Outlet    lulci    Outlet  {  (olet    Outlet    Inlet  I  Outlet    Inlet  i  Outlet  i:  No.  sj  Ncs' !to.  4    No.ei   n 

i  .  ,         I  i  |i         !         !  I 


Power  Factor 
Meters 

EXCITERS.                                                           BATTERY. 

ALTERNATOR     FIELDS. 

.        

SrEAM. 
VjltsI  Amps.. 

No.  I  Motor.  1  No.  a  Mow  i              Aai-KKca.                          Volts. 

\ .'- 

1  phase  1  2  phase 

i 

1                         II                     ' 
Volts    Amps.  1  Volts    Ampe.       Charge     '  Discharge  j  Battery  ,   Booilcr 

II                     1                •                       ■ 

No.6|No.6   No.7    No.sj  No  9  i.No.lolNo.llJNo.ia 

Red 
phase 


VOLTS. 


ALTERNATORS. 


Pbiu\ry. 


Bine 
phase 


Br  iwa 
phase 


■No.!  I      No.  2 


No.  8.     No.  9.  I  No.  10.  {  No.  10.  |  N  i.  U 


No.  8;|    No. '4  'I  I  '     R»d        nine  Red         Blue        R^d 

Amps.  !  Amps.     Amps.  |  Amps.     Amps.     Amps      Aiup^.     Amps.  '  Ampf. 


N  ■.  It.   No.  IS. 


Blue   I     Rii 
Amps,  j  Amps. 


No.  II. 

BiDe 
Amps. 
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MAIN     CIRCUIT    METERS. 


Readikos. 

Today. 

Yesterday. 

Advance. 

No.  5     

No.  6      

No.  7      

No.  8  red  phase 
No.  S  blue  phase 

No.  9     

No.  10  red  phase 
No.  10  blue  phase 
No.  11  red  phase 
No.  11  blue  phase 
No.  1 2  red  phase 
No.  12  blue  phase 

printing  where  better  arranged  headings  are  devised,  and 
sheets  provided  which  save  repetition  of  figures. 

These  illustrations  are  taken  from  books  and  sheets,  some 
weekly  and  some  daily  form',  and  I  think  no  further 
explanation  is  required  than  the  forms  themselves. 


MODERN    WIRING    WORK,    PARTICULARLY 
IN    BAD    SITUATIONS. 


By  H.  C.  to  field. 


Total  red 


Total  blue 
WORKS    UNITS. 


Total 


Meters. 

Readimos. 

To-day. 

Yesterday. 

Advance. 

No.  1  pump  red 
No.  1  pump  blue 

No.  2  pump      

Nos.  3  and  4  pamps    ... 
Station  motors 

Station  lights 

Exciter  No.  1 

Exciter  No.  2 

(Concluded  from  page  205.) 

Tumbler  szvitch,  5  amps.  (White's  patent). — This 
is  made  in  porcelain,  and  also  in  galvanised  iron  for 
positions  where  it  would   be  subject  to  mechanical 


Total 


COAL. 


Desciiption. 


Cwt.    Cwt.    Cwt.  I  Cwt. 


Steaming 
Banking 


Total. 


Remarks. 


(fey,  Ihe 


Grand  total 
TURBINE    LOG. 
day  of 


191 


Time. 

Amps. 

Abmatdbe. 

Steih. 

V— n.-L*/^oErgi 

CiEC.  Water. 

Inlet.  Oatlec. 

Temp. 

Press. 

Inler. 

Oatlet. 

1 

THIS    CHAMBER 
TO    BE    FILLED 
WITH    SPECIAL 
SEMI. FLUID 
COMPO 


AMP.  TUMBLER 
SWITCH 


RATING    ..INK 


OPERATING    HANDLE 


Lb.  of  coal  per  nnit  generated  . 
Lb.  of  coal  per  unit  metered  .... 

Lb.  of  coal  per  unit  to  mains 

BATTERY. 


Fig.  6. — Section  of  Switch. 


damage 


Units  charging. 


Units  discharging. 


It  will  be  seen  (fig.  6)  that  the  switch  is 
contained  in  a  chamber  separate  from  that  which 
contains   the    connection    terminals    for   the    wires. 


EfQciency. 


AMPERE-HOUR    METERS. 


This  week. 


Charge  ... 
Disi^harge 


Advance. 


Dis.  = 


%  of  charge. 


Difference  . 


Max)'mam  load  one-phase     Amps,  at  

Maximum  load  two-phase     Amps,  at  

Maximum  load  Total  Amp?,  at  

Minimum  load  Total  Ampa.  at  

Total  units  ta  mains 

Arc  lamps  on  at p.m. 

Arc  lamps  off  at a.m. 

Lighting  hours     hoars    min. 

Weather 

exciters. 
Khnning  Houbs. 

Steam  exciter 

Motor  exciter  N".  1   ...         ... 

Motor  exciter  No.  2 j 

Motor  exciter  No.  3 1 


__ „, 

-  .__, 

M» 

*--■■■  -  Jy  yi»y-<  -"»         "  '^'^^ 

1 

r 

'  JnBi^'C^wJ^B^^Bt 

li 

Wx 

1 

/^9 

i 

Fig.  7. — Switch  in  Positiok. 


This    enables    the    wireman 
deal    with    the    ends    of    the 


faring  with  the  mechanism  of  the  switch. 


to  connect  up  and 
wires  without  inter- 
The  seal- 
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ing  of  the  ends  and  terminals  is  effected  by  filling  up 
the  top  chamber  with  the  special  semi-fluid  com- 
pound, which  is  forced  up  the  "  leading-in-tubes  " 
to  a  higher  level  when  the  top  cap  is  screwed  on, 
thus  giving  a  longer  sealing  path.  The  operating 
of  the  switch  is  effected  by  a  special  link  motion, 
wliile  gases  are  effectively  prevented  from  entering 
along  the  operating  handle  by  means  of  the  oil  seal. 
This  method  does  away  with  the  necessity  of  a  pack- 
ing gland,  with  its  attendant  troubles. 

Lampholdcr  (White's  patent). — This  holder,  fig. 
8,  was  specially  designed  to  prevent  corrosion  of  the 
terminals  and  the  lamp  cap  and  to  supersede  the  so- 
called  acid-proof  fitting  with  its  many  failings,  the 
chief  being,  that  condensation  takes  place  inside  the 
well    glass    which    in   time   accumulates     in     such 


Fig.  8.— Cokeosionpboof  Lampholdeb. 

quantities  that-  chemical  action  is  set  up  inside  the 
fitting,  thus  defeating  its  own  object  and  also 
greatly  reducing  the  light  owing  to  fogging  of  the 
globe. 

The  corrosion-proof  lamp  holder  is  not  liable  to 
the  above  trouble,  as  no  outer  globe  is  required. 

Among  the  advantages  claimed  are  the  follow- 
ing:— 

I;  The  contacts,  terminals,  &c.,  and  the  lamp 
cap  are  protected  from  corrosive  agents. 

2.  It  is  watertight  and  may  be  used  under  water. 

3.  The  lamp  is  automatically  locked  and  cannot 
be  taken  out  by  anyone  not  fully  acquainted  with  its 
construction. 

Wall  plug  (Reyrolle's  patent). — The  wall  plug 
shown  in  fig.  9  has  been  specially  designed  for  posi- 
tions where  it  is  essential  for  the  apparatus  to  be 
completely  watertight. 


Fig.  ».— Retrolle  Plug  asd  Socket. 


It  complies  with  the  Home  Ofiice  regulation  which 
calls  for  the  use  of  a  separate  earth  conductor  in 
the  flexible  cable.  When  the  socket  is  fixed  to  the 
wail  its  allows  the  plug  to  be  withdrawn  either  verti- 
cally or  horizontally.  In  use  the  plug  is  secured  to 
the  socket  by  means  of  the  clamping  ring,  and  a 
brass  cap  is  provided  to  take  the  place  of  same  when 
not  required,  thus  protecting  the  plug  connections 


from  moisture  and  fumes  under  all  circumstances. 
Rubber  ring-grip  packing  glands  are  supplied  in  both 
the  plug  and  socket  portions  for  taking  the  incoming 
and  outgoing  C.T.S.  cables. 

Entrance  glands. — -These  glands  are  made  of 
ebonite,  and  are  used  in  conjunction  with  distribu- 
tion boards,  main  switches,  fuses,  and  wall  plugs 
having  iron  cases;  they  are  also  useful  as  a  means 
of  connecting  up  to  any  special  apparatus  and  pro- 
vide a  convenient  and  reliable  method  of  bringing 
the  wires  and  cables  into  any  of  the  above  acces- 
sories; at  the  same  time  they  form  an  air-tight  joint 
and  prevent  fumes  entering  the  cases  and  attacking 
the  ends  of  the  wires. 


Fig.  10.— Ebonite  Stuffing  Box, 

The  entrance  holes  of  the  glands  are  an  easy  fit  for 
the  wires,  but  when  the  caps  are  screwed  down,  the 
rubber  ring  is  compressed,  thus  forming  an  airtight 
joint.  Under  exceptional  circumstances  a  small 
quantity  of  Chatterton  or  similar  compound  is  run 
round  the  wires  at  the  glands  as  an  extra  safeguard. 


Fig.  11. — Watebtight  Distbibution  Boabd. 

Special  rubber  washers  can  be  obtained  for  fitting  be- 
tween the  glands  and  case  into  which  they  are 
screwed. 

Distribution  boards. — These  may  be  of  the  ordi- 
nary watertight  iron-clad  pattern  (.fig.  11),  having 
heavy  cast  iron  cases  with  hinged  solid  fronts.  The 
type  of  porcelain  or  slate  bases  and  fuse  carriers 
used  is  a  matter  for  discretion,  but  all  metal  work 
should  be  substantial. 

It  is  most  important  that  a  first  class  heavy  case  be 
used,  and  that  the  door  be  an  airtight  fit :  if  rubber 
jointing  is  supplied  it  should  be  removed  and  greasy 
asbestos  packing  substituted,  or  a  strip  of  the  outer 
sheathing  cut  from  the  C.T.S.  wires  will  provide  a 
reliable  packing.  The  cases  should  be  galvanized 
and  finally  coated  with  bitumastic  paint  when  fixed  in 
corrosive  situations.  All  holes  should  be  tapped  to 
receive  the  glands,  the  usual  dimensions  being  |  in. 
and  J  in.  conduit  threads  for  circuit  wires,  and  larger 
according  to  requirements  for  the  main  cables. 

Main  sivitclics  and  fuses. — The  iron  cases  should 
conform  with  the  requirements  emuucrated  for  dis- 
tribution boards.  The  handle,  whether  at  the  side 
or  in  the  lid  should  operate  through  a  gland.  A 
switch  and  fuses  combined  in  one  case  as  shown  in 
fig.  12  form  the  best  arrangement. 

I'ixings. — Lead,  porcelain  and  ebonite  saddles  and 
cleats  should  be  used  for  fixing  the  wires  and  cables. 
The  last  two  are  the  least  affected  by  corrosive  con- 
ditions. 

Erecting  the  zfires. — The  erection  of  the  wires 
and  cables  hardly  calls  for  any  description,  as  they 
are    fixed    in   a    similar    manner    to    ordinary    lead 
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covered  wires  saddled  direct   to  walls  and  ceilings: 

they  are,  however,  very  much  easier  to  handle  and 

.they  can  be  bent  to  any  desired  shape  without  injury. 

Under  exceptional    circumstances    it  is  advisable  to 


Fig.  12.— Ibosclad  Switch-fuse. 

use  ebonite  or  porcelain  cleats  for  securing  the  wires, 
with  the  object  of  keeping  them  off  walls,  and  to 
allow  the  free  passage  of  air  behind  them,  fig.  13. 
Where  switch  wires  are  to  be  sunk  in  \valls  it  is 
sometimes  an  advantage  to  enclose  them  in  a  tube 


lJ~\ «r-\J>Sp 


Fig.  1  v. — Ebositb  Cleats 

FOE   WlKlNG. 


Fig    14 — Showisg  Wedge  to 
TAKE  Steam  off  Flexible. 


to  allow  for  an  extra  switch  wire  being"  drawn  in  at 
a   later  date,  if  required. 

Motor  xmring. — It  may  be  of  interest  to  mention 
that  the  C.T.S.  system  forms  an  ideal  method  of 
wiring  for  motors,  &c.,  in  severe  situations.  For 
three-phase  current  it  is  made  up  in  three-core  cir- 
cular cable  to  any  desired  size,  and  also  four-core 
cable  can  be  supplied,  one  conductor  forming  the 
earth  wire. 

In  carrying  out  wiring  for  motors  with  three  and 
four-core  cables,  these  need   not   be  treated   in  the 
same   careful  and  expensive  way  as  most  types   of 
cables,  where  the  ends  have  to  terminate  in  trifurca 
ting  boxes.     This  is  because   each  core  (of  the  St. 


Helen's  make,  at  leastj  usually  has  a  layer  of  C.T. 
sheathing  over  the  insulation,  which  is  designed  to 
resist  corrosive  moisture  from  attacking  the  tail  ends, 
as  it  does  in  the  case  of  other  cable  ends.  This  saves 
not  only  the  cost  of  boxes,  but  that  of  jointers. 

Portable  apparatus. — The  use  of  C.T.S.  flexible 
cable  for  portable  apparatus  calls  for  special  refer- 
ence, as  it  possesses  distinctive  features  which 
render  it   invaluable  for   many  purposes. 

It  is  particularly  adapted  for  use  with  domestic 
utensils  such  as  electric  irons,  kettles,  and  cooking 
and  heating  apparatus  on  account  of  its  smooth  sur- 
face, small  overall  diameter,  and  waterproof  nature. 
Trouble  is  frequently  experienced  with  ordinary 
flexible  cords  attached  to  laundry  irons  owing  to 
the  constant  breakage  of  the  wires  at  the  connectors, 
this  defect  being  usually  caused  by  kinking  and 
rough  handling.  It  will  be  found  that  C.T.S.  flexi- 
ble cannot  be  kinked,  and  its  life  may  be  safely  taken 
at  six  times  that  of  the  ordinary  kind  when  used 
under  tlie  most  severe  conditions,  providing  a 
proper  connector  is' used  that  will  keep  the  insulation 
from  contact  with  the  iron. 

Workshop  flexible  cord  attached  to  portable  hand 
lamps,  especially  where  used  in  garages  and  similar 
places,  is  usually  troublesome,  as  the  conductors  are 
constantly  breaking,  while  the  braided  cotton  cover- 
ing soaks  up  water  and  oil  with  disastrous  results. 

The  writer  has  used  the  C.T.S.  type  of  flexible 
cable  for  almost  ever}-  kind  of  portable  apparatus, 
and  it  has  been  frequently  acknowledged  by  clients 
that  its  life  has  many  times  exceeded  that  of  all  other 
kinds  formerly  used. 

It  may  be  mentioned  that  C.T.S.  flexible  cable  is 
supplied  in  twin  circular  or  three  core  with  earth 
wire,  the  standard  sizes  being  6/30  and  11/30.  To 
increase  the  tensile  strength  of  both  these  conduc- 
tors, one  strand  is  of  steel  wire. 

This  type  of  flexible  is  made  up  to  almost  any 
size  for  use  in  conjunction  with  coal  cutters,  cargo 
clusters,  electric  drills,  lifting  magnets,  and  heavy 
portable  workshop  tools,  and  for  numerous  other 
purposes,  a  description  of  which  is  beyond  the  scope 
of  this  article. 

A  novel  method  of  taking  the  strain  off  the  wires 
in  connection  with  C.T.S.  cables  may  be  mentioned. 
It  is  to  insert  a  short  wooden  match  down  the  end 
of  the  sheathing  where  it  passes  through  the  hole 
in  the  ceiling  rose,  or  in  the  portable  lamp  handle. 
This  acts  as  an  internal  wedge,  which  enlarges  and 
effectually  jams  the  cab  tire  sheathing  in  the  hole. 
Sometimes  two  matches  are  necessary  and  are  as 
effectual.  Fig.  14  shows  the  original  method 
as  devised  and  patented,  but  it  is  found  in 
practice  that  matches  are  handier,  and.  of  course, 
less  expensive,  than  the  shape  of  wedge  shown. 
Other  types  of  protected  cable  do  not  seem  so  easily 
adaptable  to  such  a  simple  improvisation. 


MODERN    METHODS    OF    ELECTRICAL 
WIRING. 


OiV  January  16th,  Mr.  D.  S.  Muxro,  M.I.E.E.,  reail  a  paper 
on  this  subject  before  the  SciENXiric  Society  of  the  Royal 
Technical  College,  Glasgow.  The  author  described  and  criti- 
cised the  methods  ordinarily  used,  giving  many  practical  hints, 
and  showed  a  disposition  to  favour  wood-casing  in  preference 
to  steel  conduit  for  the  protection  of  the  wii'es.  The  subject 
of  surface  wiring  was  also  dealt  with,  and  Mr.  Slunro  described 
a  new  type  of  C.T.S.  wiring  which  he  had  devised.  The  fol- 
lowing is  an  extract  from  his  paper"  — 

k  notable  addition  to  the  wiring  resources  of  the  electrician 
is  the  introduction  of  cab-tire  sheathing.  This  material,  al- 
though a  rubber  mixtiu'e,  has  not  highly  insulating  qualities, 
so  it  is  not  generally  used  as  an  insulator  but  as  a  mechanical 
and  chemical  protection.  This  sheathing  has  surprisingly  good 
qualities  of  resistance  to  mechanical  injury,  and  is  impervious 
to  all  the  usual  chemical  sources  of  deterioration. 

It  can  be  used  in  such  places  as  stables,  breweries,  dye- 
houses,  laundries,  etc.,  when  almost  eveiy  other  kind  of  pro- 
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t<>ctivc  cover  fails,   and,  unlike  lead,  it   will  stand  unlimited 
vibration  and  temperature  changes  without  cracking. 

Two  or  miu'e  wires  insulated  in  the  usual  manner  are  com- 
monly laid  up  together  within  this  cab-tire  cover.  For  indoor 
surface  work  in  good  buildings  it  is  not  always  easy  to  make 
it  pleasing  to  the  eye,  because  of  its  considerable  diameter  and 
its  reluctance  to  retain  the  desired  straight  or  curved  positions 
whether  constructed  in  circular  or  oval  section.  It  is  also  sub- 
ject to  dust  troubles.  If,  notwithstanding  its  resilient  strength 
and  durability,  it  is  pierced  as  by  a  sharp  nail,  a  partial  and 
therefore  more  dangerous  short  circuit  may  be  established. 

To  reduce  these  minor  disadvantages  and  make  the  system 
more  widely  suitable  for  surface  oi  covered  work,  the  author 
has  recently  protected  a  modified  construction— the  C.T.S.  con- 
c-entric  system. 

Tlie  core  consists  of  one  or  two  tinned  copper  cables,  rubber 
insulated  to  the  CM. A.  specification,  and  taped.  Lapped 
closely  around  this  is  a  ribbon  of  tinned  copper  wires;  these 
are  so  laid  that  side  by  side  contact  is  fully  maintained.  The 
whole  is  then  taped  and  finally  covered  with  a  tough  layer 
of  cab-tire  sheathing. 

The  inner  conductor  is  thus  highly  insulated  and  is  doubly 
protected  against  injury,  first  by  the  copper  windings  of  the  e.K- 
terior  conductor,  and  then  by  the  resilient  consistency  of  the 
outer  sheath. 

.Although  the  cable  is  made  in  concentric  forrn,  it  is  not 
intended  that  its  use  should  be  confined  to  installatioiis 
planned  on  what  is  currently  understood  to  be  the  concentric 
method.  This  method  assumes  that  one  pole  is  deliberately 
connected  to  "  earth  "  at  a  point,  where  the  concentric  system 
begins,  usually  at  the  main  switch ;  also  that  single  pole 
switches  and  fu.ses  on  the  live  wire  only  are  used.  _  When, 
however,  it  is  decided  to  carry  out  the  work  in  this  purely 
concentric  system  manner,  then  the  new  form  of  cable  pos- 
sesses very  distinct  advantages  over  the  metal-covered  con- 
centric cables  hitherto  employed. 

The  chief  troubles  on  concentric  systems  have  been  due  to 
electrolysis.  Electrolytic  action  will  start  where  there  is  mois- 
ture and  a  potential  difference  of  about  1.25  volts.  The  outer 
metallic  covering,  even  if  purposely  and  laboriou.^ly  "  earthed  " 
at  many  points,  will  have  sections  of  slightly  differing  poten- 
tial, hence  trouble  in  the  average  building.  The  Institution 
rules  permit  a  drop  of  seven  volts  on  the  external  conductor 
between  the  "earthed"  points  and  the  farthest  lamp.  This 
provides  an  ample  margin  for  trouble.  When  the  exterior  is 
protected  with  cab-tire  rubber,  however,  the  few  volts  differ- 
ence and  the  dampness  here  and  there  do  not  matter. 

This  system  is  primarily  designed,  however,  for  use  on  ordi- 
nary tw'-o-wire  installations  up  to  250  volts  pressure.  The 
rubber  coverings  of  the  inner  conductor  are  chiefly  relied  upon 
for  insulation.  The  external  or  neutral  conductor  is  normally 
at  approximately  "  earth  "  potential,  and  does  not  require  so 
high  an  insulation  between  it  and  "earth." 

On  a  conductor  having  a  core  of  3/22  S.W.G.  and  an  ex- 
ternal conductor  of  36/30  S.W.G.,  the  insulation  resistance 
between  the  two  wires  was  1,700  megohms  per  mile.  This 
latter  was  the  insulation  given  by  the  impregnated  tape  plus 
the  cab-tire  sheathing. 

It  may  be  interesting  to  mention  that  the  combined  effect 
in  the  external  conductor  of  the  greater  copper  area,  longer 
length  due  to  spiral  winding,  and  of  the  side  contact  between 
turns  of  wires  is  that  the  ohmic  resistance  of  the  external 
conductor  is  approximately  half  that  of  the  inner.  This  appar- 
ent extravagance  in  copper  is  partly  to  provide  armouring  for 
mechanical  protection.  It  has  some  advantage  in  reducing 
temperatiu-e  rise  and  fall  of  potential.  In  most  circuits  the 
return  wire  has  most  cm-rent  to  carry  as  it  serves  more  lamps 
than  the  individual  switch  wires.  The  cost  of  the  extra  copper 
is  negligible  as  there  are  no  expensive  Para  rubber  coverings 
to  go  over  it. 

I  have  not  yet  obtained  figures  of  the  actual  temperature 
rise  nor  of  the  self-inductive  effects  due  to  the  coiled  form  of 
outer  conductor,  but  as  the  36  strands  of  the  latter  are  laid 
side  by  side  to  form  a  ribbon  the  turns  have  a  long  "lay." 

The  author  is  reluctant  to  run  the  cable  through  a  bath  of 
tin  before  adding  the  outer  covering,  le.st  the  heat  should 
injure  the  internal  nibber.  All  the  strands  are,  of  course, 
tinned,  and  the  free  individual  form  is  far  more  convenient 
for  use  at  terminals  and  joints.  Tlie  whole  construction,  in- 
dee<l,  lends  itself  to  quick  and  easy  manipulation  with  standard 
accessories. 

In  many  cases  it  is  easier  to  carry  both  conductors  through 
the  switch  box.  If  this  is  done  the  switch  Ivixes  are  lined 
with,  or  constructed  of,  insulating  material.  It  is  easy  to  fill 
up  the  junction  boxes  and  seal  the  terminal  boxes  with  com- 
pound in  places  where  it  is  better  to  have  everything  water- 
proof. 

It  is  claimed  for  this  system  that  it  is  neat  enough  for  sur- 
face and  safe  enough  for  concealed  wiring.  There  are  no  con- 
duits to  rust,  and  there  can  be  no  condensation  to  destroy  the 
rubber.  It  is  free  from  dust  troubles.  There  is  nothing  that 
can  suffer  by  ordinary  chemical  and  corrosive  action.  The 
inner  insulation  is  preserved  by  the  outer  sheathing,  which 
itself  shows  no  signs  so  far  of  deterioration  by  time.  There  is 
no  risk  of  cutting  the  main  insulation  in  removing  the  outer 
covering.  There  is  a  minimum  of  fibrous  mati^rinl  to  transmit 
moisture.  Having  a  smooth  surface  it  can  readily  be  painted 
to  suit  surroundings.  It  take.s  almost  any  curve  renuire<l,  a 
feature  specially   advantageous  in  ship   work.     It    will  stand 


unlimited  wear.  In  iron  bulkheads  it  is  almost  self-plugging. 
It  is  impossible  to  get  a  shock  between  an  imperfect  switch 
or  fitting  and  the  outer  covering. 

The  chief  excellence  of  the  system,  however,  is  that  there 
is  no  external  metaUic  surface  to  carry  leakage  and  short  cir- 
cuit cuiTents  throughout  a  building  to  points  of  danger.  Like 
wood  casing,  its  outer  protection  is  an  insulator,  but  unlike 
wood  casing,  it  is  damp  and  acid  proof.  In  extra  hazardous 
risks,  it  may  be  covered  with  fireproof  material,  though  it  is 
diflicult  to  set  on  fire. 


CONDITIONS  AFFECTING  THE  VARIATIONS 
IN   STRENGTH  OF  WIRELESS  SIGNALS. 


By  Professor  E.  W.  Marchant,  D.Sc.,  M.I.E.E. 


[Abstract  of  paper  read  before  the  IxsTiTnxioN  OF  ELECTRICAL 
Engineers,  February  lltb,  1915.) 

The  changes  which  take  place  in  the  strength  of  signals  re- 
ceived from  any  transmitting  station  are  well  known  to  every 
wireless  operator.  Remarkable  distances  have  been  covered 
at  night  by  using  comparatively  smuU-power  plants;  for  ex- 
ample, the  signals  from  a  boat  sailing  from  Gibraltar  to  Port 
Said  with  a  standard  1.5  kw.  set  were  received  at  Liverpool 
with  great  clearness  on  Sunday  evening,  11th  June,  1914,  i.e., 
at  a  distance  of  over  1,200  miles. 

The  complete  explanation  of  freak  signals  such  as  this  is 
a  matter  that  requires  fmther  investigaiton. 

Although  many  records  have  been  taken,  very  few  of  these 
give  actual  measurements  of  signal  strength,  and  it  was  with 
the  view  of  seeming  such  information  that  the  following  inves- 
tigations were  undertaken. 

Their  scope  is  confined  to  (1)  observations  of  the  effects  of 
atmospheric  conditions  of  all  kinds  on  the  strength  of  signals, 
and  for  this  purpose  a  series  of  observations,  lasting  for  a  year, 
has  been  made ;  (2)  variations  noticeable  at  sunset  in  the 
strength  of  the  signals;  (3)  observations  on  fluctuations  in  the 
strength  of  signals  during  the  night. 

The  stations  between  which  most  measurements  have  been 
made  are  Liverpool  and  Paris,  which  lie  mutually  almost 
north-west  and  south-east.  Some  results  are  recorded  in  con- 
nection with  the  new  station  (recently  destroyed)  erected  in 
Brussels  by  Mr.  Goldschmidt.  The  bulk  of  the  work,  however, 
has  been  done  in  connection  with  the  Eiffel  Tower  station. 

H.  Mosler,  in  .\ugust,  1913,  found  that  the  day  strength  ap- 
peared to  be  vei^y  nearly  constant,  i.e.,  it  was  not  affected 
by  the  altitude  of  the  sun.  The  ratio  between  night  strength 
and  day  strength  varied  considerably,  being  greatest  in  the 
spring  and  autumn  and  least  during  June,  when  the  ratio  was 
only  1.04.  The  maximum  ratio  was  3.15  on  13th  November, 
the  other  maximum  being  2.2  in  .\pril. 

A.  H.  Taylor  found  that  the  best  condition  for  signalling 
was  when  the  intervening  space  was  cloudy.  Signals  were  not 
so  strong  on  .a  clear  day,  or  in  bright  sunshine.  'Ilris  result 
cannot  be  explained  by  the  reduced  ground  absorption  after 
heavy  rainfall,  but  must  be  due  to  variations  in  the  absorptive 
capacity  of  the  intervening  medium. 

T-utze  investigated  the  variation  in  signal  strength  on  bal- 
loons, and  found  that  the  signal  strength  did  not  appear  to 
change  very  much  until  an  altitude  of  1.000  to  1,500  metres 
was  attained,  but  that  at  altitudes  of  5,(10(1  metres  and  over  it 
fell  to  less  than  10  per  cent,  of  the  value  that  was  observed 
at  the  lower  levels.  The  transition  from  strong  to  weak  signals 
with  changing  altitude  seems  to  be  comparatively  sudden  and 
to  take  place  at  a  height  of  between  about  2,500  and  3,.500 
metres. 

His  results  seem  to  provide  clear  evidence  that  there  is.  on 
a  much  lower  level  than  has  previously  been  suggested,  a 
mass  of  ionized  air  which  absorbs  a  considerable  amount  of  the 
energy  of  the  transmitt<^d  electro-magnetic  waves. 

Howe  has  shown  that  the  current  received  by  an  antenna 
at  a  great  distance  from  the  transmitter,  on  the  assumption  of 
a  perfectly  conducting  earth  and  on  non-ionize<l  atmosphere, 
is  much  smaller  than  that  actually  found  by  experiment,  thus 
strongly  supjxirting  the  theory  of  reflection  or  refraction  due 
to  ionization  of  the  upper  atmosphere. 

The  aerial  employe*!  in  connection  with  the  author's  tests 
was  of  an  L  shape,  having  an  horizontal  lencth  of  over  .500ft. 
and  a  vertical  height  above  gnMind  of  15(lft.  Tlie  earthing 
s.ystem  consisted  of  a  ring  of  wat«r  pipes  connected  with  the 
wat<^r-pipe  system  of  the  building. 

The  arrangement  of  the  circuit  us^d  in  connection  witli  the 
aerial  is  shown  in  fig.  1.  Tlie  coupling  between  the  aerial  cir- 
cuit and  the  receivinc  circuit  for  most  of  the  nvords  was  3.75 
per  cent.  Tlie  coupling  coefficient  was  accurately  measured 
in  all  cases,  and  the  current  received  in  the  .aerial  circuit  c/'uld 
be  determined  from  the  readings  of  the  galvanomet^T  in  series 
with  the  crystal  detector  on  the  closed  circuit.  The  measure- 
ments of  mutual  induction,  self-induction,  and  capacitv  were 
made  by  a  Campbell   mutual  variable  standard    used  in   con- 
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junction  with  a  high-frequency  (500  periods)  alternator  and 
vibration  galvanometer.  This  arrangement  has  enabled  mea- 
surements of  inductances,  of  the  order  of  10  microhenries,  to 
be  made  within  1  per  cent,  without  serious  difficulty.  The 
crj'stal  combination  used  in  nearly  all  the  tests  was  the  one 
known  as  perikori,  with  crystab  of  zincite  and  chalcopyrites. 
The  secondary  circuit  was  calibrated  on  the  same  wave- 
length as  that  of  the  received  signal.  This  not  only  surmounts 
the  difficulty  that  the  sensitiveness  of  the  crystal  may  depend 
upon  the  frequency  of  the  currents  passing  through  it,  but 
enables  the  antenna  current  to  be  determined  directly  in  terms 
of  the  current  in  the  buzzer  circuit  by  a  constant  multipUer. 
The  current  flowing  in  the  crj-stal  circuit  connected  to  any 
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Fig.  1. — Receiver  Circuit. 


oscillating  system  is  proportional  to  the  squai-e  of  the  oscil- 
lating cmTent.  This  result  appears  to  show  that  the  action  of 
these  crystals  is  not  a  valve  action,  but  one  in  which  the  mag- 
nitude of  the  cunent  flowing  in  the  circuit  depends  on  a 
thermo-electromotive  force  induced  by  the  heating  effect  of  the 
oscillating  current. 

In  series  with  the  crystal  was  placed  a  high-resistance  (8,000 
ohms)  telephone  receiver,  an  ordinary  Broca  galvanometer 
with  a  period  of  about  9  seconds,  and  an  Einthoven  galvan- 
ometer with  a  silvered  quartz  fibre  having  a  natural  period  of 
about  1/20  second  when  working  at  normal  sensibility.  In 
practice  it  was  found  that  extraneous  causes  made  it  almost 
impossible  to  use  the  Broca  galvanometer  for  purposes  of  mea- 
surement. 

The  number  of  stations  in  the  vicinity  of  Liverpool  pre- 
vented  any  accurate  observation  being  made  on  the  shorter 


Fig.  2. — («)  Paris  Signal — Low-Frequency  Spark  ;  (b)  Clif- 
DEN  Signal— Bad  Atmospherics  ;  (c)  Brussels  Signals — 
Showing  Atmospherics. 

wave-lengths,  and  for  this  reason  the  work  has  been  confined 
almost  entirely  to  the  wave-lengths  used  by  Brussels,  Paris, 
and  Clifden. 

In  connection  with  each  test  a  calibration  of  the  crystal 
seusibihty  was  made  by  means  of  the  buzzer  shown  in  fig.  1. 
In  each  case  the  current  flowing  in  this  circuit  was  measured 
by  a  Duddell  thermo-ammeter,  and  the  coiTesponding  current 
io  the  galvanometer  circuit  observed. 

The  accuracy  of  the  measurements  of  signal  strength  is  not 
closer  than  5  per  cent.,  and  too  much  attention  should  not 
be  given  to  small  variations  or  irregularities  in  the  curves. 

Several  observations  have  been  made  at  the  time  of  sunset. 
The  increase  in  strength  of  the  signal  does  not  occur  at  the 
time  of  sunset,  but  some  time  afterwards,  almost  the  same 
time  as  daylight  ceases,  i.e..  at  the  same  time  as  the  number 
of  ions  per  cubic  cm.  in  the  atmosphere  would  rapidly  dim- 
inish. 

The  curves  show  that  the  sunset  effect  varies  with  the 
weather  conditions  at  the  time  of  sunset. 

The  variations  during  a  single  night  may  be  very  large,  and 
the  difference  in  the  ratio  from  day  to  day  in  any  given  month 
may  also  be  large. 

A  possible  explanation  of  the  observed  phenomena  may  Be 
as  follows  :  When  the  atmospheric  conditions  are  bad  and  rain 
has  fallen,  the  transmission  is  good,  and  the  removal  of  sun- 
light, which  is  one  of  the  chief  causes  of  ionization  in  the 
atmosphere,  produces  little  effect.  Irregular  reflections  and 
refractions  from  masses  of  ionized  air  in  the  upper  regions  of 
the  atmosphere,  which  cau.se  irregular  increa.ses  in  the  received 
antenna  current,  such  as  are  observed  in  the  all-night  tests 
referred  to  later  on,  are  prominent,  because  of  the  trans- 
parency of  the  lower  atmosphere  to  the  waves.    On  the  other 


hand,  when  the  day  is  clear  the  received  antenna  current  is 
le^s  strong  during  the  day,  and  when  darkness  falls  there  is  a 
considerable  strengthening  of  the  signals,  owing  to  the  atmos- 
phere becoming  more  transparent  to  the  waves  as  it  becomes 
de-ionized  after  daylight  has  ceased.  The  reflections  from 
masses  of  ionized  air  in  the  upper  regions  of  the  atmosphere 
are  less  prominent,  because  of  the  less  transparent  condition 
of  the  lower  atmosphere  after  a  fine  day  than  after  rain. 

One  point  of  great  interest  in  connection  with  the  tests  is 
that  the  signals  sent  out  on  26th  July  and  27th  October  from 
the  Eiffel  Tower  were  measured  at  Nancy  by  MM.  E.  Roth6 
and  R.  Clarte.  These  results  have  been  plotted  for  comparison 
with  those  obtained  at  Liverpool  on  26th  July  (see  fig.  3a). 
They  found  that  the  increase  in  signal  strength  was  very  slight. 
Here,  on  the  other  hand,  it  was  very  considerable,  the  antenna 
current  received  after  sunset  being  nearly  1..5  times  that  re- 
ceive<l  just  before  sunset.  The  difference  in  the  time  of  sunset 
at  Liverpool  and  Paris  on  26th  July  is  just  about  40  minutes, 
whereas  on  27th  October  the  difference  is  less  than  one  minute. 

On  27th  October  (see  fig.  3b)  there  is  some  correspondence 
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Fig.  3  — Variation  of  Signal  Strength  at  Sunset  at 
Nancy  and  Liverpool. 

between  the  results  obtained  at  Nancy  and  Liverpool,  though 
there  are  considerably  greater  irregularities  in  the  strength  of 
signal  measured  at  Nancy  than  are  found  here.  It  is  difficult 
to  see  how  these  differences  can  be  explained  by  the  different 
orientation  of  Liverpool  and  Nancy  in  i  elation  to  Paris,  and 
the  consequent  difference  in  the  reflection  and  refraction  at 
the  shadow  band.  The  theory  of  cloud  reflection,  however, 
may  easily  be  applied  to  explain  the  difference  in  the  effect 
observed  at  these  two  places. 

There  is  throughout  the  year  very  little  difference  between 
the  morning  and  evening  signals.  Hosier's  results  may  be 
taken    as   giving    some   evidence    that    the    maximum   night 
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strength  condition  tends  to  occur  either  earlier  or  later  in 
January  than  it  does  in  November  or  April.  In  view,  how- 
ever, of  the  fact  that  the  variation  during  the  night  is  so  great, 
it  is  very  difficult  to  base  theories  on  Hosier's  results.  One 
may  suggest  that  besides  the  conducting  outer  envelope  which 
Heaviside  and  Eccles  have  postulated,  there  exists  in  the  upper 
atmosphere  a  cloud  condition  which  affects  the  transmission 
of  electric  waves  of  much  the  same  character  as  the  cloud 
distribution  with  which  evei^one  is  familiar,  and  which  affects 
the  transmission  of  light  waves.  These  clouds  may  consist  of 
masses  of  ionized  air  which  are  transparent  to  light,  but  which 
absorb  or  reflect  the  long  waves  used  in  wireless  telegraphy. 


;T^5        2  io         4-30         6-30        e-30        10-30       JZ;30        2^30         4-30 

Fig.  5.— All  Night  Brussels  Test. 

From  the  fact  that  the  signals  observed  in  the  day  are  less 
variable  than  those  received  at  night,  it  is  evident  that  this 
"electromagnetic  atmosphere"  is  prevented  from  producing 
much  effect  during  the  daytime ;  it  cannot,  in  other  words, 
produce  much  effect  until  the  de-ionizafion'of  the  lower  atmos- 
phere by  the  withdrawal  of  sunlight  makes  it  sufficiently 
transparent  to  enable  the  waves  to  pass  through  it  and  reach 
the  cloud  masses  which  reflect  them. 

The  earth-transmission  theory  of  Sommerfeld  indicates  that 
it  is  possible  that  the  real  factor  in  vei-y  long  distance  trans- 
missions is  the  influence  of  earth  or  surface  wav^s.  The  fact 
that  the  night  strength  is  so  variable,  however,  and  that  the 
increase  in  signal  strength  on  a  fine  evening  occurs  after  some 
more  or  less  definite  interval  from  sunset,  seems  to  show  that 
the  earth  transmission  theory  cannot  be  a  complete  explana- 
tion of  the  facts.  One  must  have  recourse  to  changes  in  the 
"atmosphere"  rather  than  in  the  surface  over  which  the 
signals  come. 
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it  was  noted  in  certain  ti-sts  that  there  was  a  marked  fall 
IQ  signal  strength  when  heavy  rain  fell  in  Paris,  possibly  due 
to  defective  insulation  in  the  Paris  aerial;  but  the  constancy 
of  the  ant^-nna  current  in  Paris  does  not  support  this  view. 
On  several  other  days  when  it  was  raining  in  Paris  the  signal 
received  was  at  full  strength. 

Speaking  generally,  the  best  conditions  for  wireless  signal- 
ling are  cloudy  skies,  except  of  course  when  there  are  strong 
atmospherical  "discharges  in  the  clouds  which  make  signal  read- 
ing difficult.  Records  show  that  bright  sunshine  is  not  satis- 
factorj-  for  transmission,  and  this  is  borne  out  by  the  observa- 
tions of  operators,  who  have  stated  that  during  a  spell  of  very 
sunny  weather  their  range  appears  to  lie  very  umch  restricted 
(this  may  possibly  be  due  to  large  earth  resistance). 

Looking  now  at  the  all-night  record,  fig.  5,  it  is  remarkable 
that  there  appears  to  have  been  on  the  nights  of  26th  and  27th 
March  and  of  4th  May  a  very  considerable  increase  in  strength 
after  rain. 

It  would  Ke«m  from  this  result  that  one  of  the  causes  of 
change  in  signal  strength  at  night  is  rain.  After  the  fall  of 
rain  the  atmosphere  becomes  more  transparent  for  the  electric 
waves  and  allows  the  reflections  already  referre<l  to,  which 
cause  an  increase  in  the  strength  of  signals,  to  becoiiie  more 
marked;  that  this  is  possible  is  evident  from  the  fact  that  a 
fall  of  rain  must  tend  to  de-ionize  the  air  and  carry  down  the 
charged  nuclei  on  w'hich  rain-drops  form,  and  which  make  the 
air  conducting  and  therefore  absorbent. 

In  the  plates  giving  records  of  the  signals  taken  during  the 
all-night  run  from  Paris  theie  is  a  very  considerable  variation 
in  the  strength  of  the  signal  during  a  10-seconds'  dash.  At 
first  sight  it  might  appear  that  the  explanation  of  this  is  that 
the  sparking  was  irregular,  but  if  these  records  are  compared 
with  those  obtained  with  similar  da.shes  sent  out  during  the 
daytime,  it  is  noticeable  that  the  variation  in  strength  is  much 
greater  at  night,  i.e.,  there  will  be  during  one  second  of  the 
dash  an  increase  in  signal  strength  amounting  to  as  much  as 
10  to  15  per  cent,  of  the  normal  wave.  The  increa.se  in  strength 
may  decrease  or  increase  as  the  sparking  continues. 

These  variations  only  emphasize  the  fact  that  changes  in 
signal  strength  during  the  night  are  due  to  some  rapidly  fluctu- 
ating influence  such  as  might  be  expected  to  arise  from  the 
variation  in  form  or  composition  of  a  reflecting  mass  of 
vapour. 

One  may  summarize  the  results  of  these  observations  as 
follows  :  — 

1.  That  between  two  stations  lying  nearly  north-west  and 
south-east  of  each  other  the  strength  of  signals  during  the  day- 
time varies  within  comparatively  narrow  limits. 

2.  That  the  ratio  between  the  night  and  day  strength  varies 
with  the  time  of  the  year,  and  also  from  day  to  day  in  any 
given  month,  as  shown  by  Hosier. 

3.  That  on  a  fine  clear  day  the  "  sunset  effect  "  occurs  about 
J  hour  after  the  actual  time  of  sunset  and  varies  with  the 
weather  conditions.  When  rainy  conditions  prevail,  the 
strengthening  of  the  signal  after  sunset  is  much  less  marked. 

4.  That  the  amount  of  the  sunset  effect  varies  with  the 
direction  in  which  signals  are  emitted. 

5.  That  there  is  very  little  evidence  that  between  two  sta- 
tions, such  as  Liverpool  and  Paris,  where  the  difference  in 
longitude  is  about  22  minutes,  there  is  anything  in  the  nature 
of  a  den.se  fog  which  is  opaque  to  waves,  and  which  causes  a 
drop  in  signal  strength  when  the  dark-light  band  lies  between 
the  two  stations. 

6.  That  variations  during  the  night  are  relatively  great  and 
occur  w'ithin  the  space  of  a  few  minutes.  The  greatest  in- 
creases in  strength  of  signals  have  been  observed  after  the 
cessation  of  rain  either  at  the  sending  or  receiving  station. 

7.  Tliat  the  character  and  extent  of  the  variations  in  signal 
strength  point  to  the  conclusion  that  the  main  factor  which 
controls  the  variations  is  the  state  of  ionization  of  the  atmos- 
phere, and  that  it  seems  likelv  that  clouds  of  ionized  air  may 
exist  in  the  upper  regions  of  the  atmosphere  which  act  as 
mirrors  for  the  waves  and  cau-se  the  sudden  changes  in  signal 
strength  that  have  been  observed. 


Uiscussio.s  AT  Liverpool. 

.Mr.  li.  IIovLE  {.Manchester  School  of  Technology)  referred 
to  experiments  carried  out  in  order  to  ascertain  the  effect  of 
frequency  on  crystal  Sensitiveness.  Carborundum,  which  was 
known  as  a  definite  rectifier  of  oscillations,  and  perikon  and 
radiocite  which  were  thermal  in  action,  had  been  investigated 
and  found  to  be  very  constant  over  a  range  of  frequencies 
varying  from  100,000  to  LodO,!!)^)  per  second.  Regarding  the 
thermal  action  on  low  oscillating  currents  changing  t<'>  valve 
action  for  large  currents,  experiments  carried  out  by  the 
speaker  had  shown  that  up  to  12  or  14  microamperes  the  ratio 
of  current  in  one  direction  to  current  in  the  other  was  unity, 
but  above  this  value  the  ratio  gradually  increased  to  3  or  4 
to  one.  The  author  had  referre<l  to  the  effective  resistance  of 
his  "crystal  being  about  32  ohms.  TTic  speaker's  experience 
gave  an  average  of  about  18  or  20  ohms. 

Prof.  M.AUCH.ANT,  in  reply,  .said  that  Mr.  Hoyle's  experi- 
mental results  on  the  dependence  of  sensitiveness  of  crystal 
upon  frenuency  were  borne  out  by  the  experiments  of  Dr. 
Ijutege  of  Berlin.  Many  tests  were  made,  and  it  was  found 
that  crvstals  which  were  gixxl  for  low  frequencies  were  good 
for  high   frequencies.     It   was    to  be  remembered,   however, 


that  the  effect  of  frequency  did  not  enter  into  the  tests  given 
in  the  paper.  The  value  of  the  effective  resistance  of  the 
crystal,  given  as  32  ohms,  was  a  little  uncertain  as  it  was 
obtained   by  difference. 


CORRESPONDENCE. 


Letters  received  by  ug  after  5  PM.  ON  TUESDAY  cannot  appeat  wntil 
the  ftillowing  iceek.  Corre.gpondents  should  forward  t/ieir  communi- 
cations at  the  earliest  j?ossible  moment.  So  letter  can  be  published 
unless  we  hare  the  writer  s  name  and  address  m  our  poss^siion. 


Tlie  Government  Electric  Power  Station  of  Bangkok, 
Siam. 

Mr.  Francis  B.  Shaw's  description  of  the  above  plant  in  the 
Electrical  Review  of  November  last  is  likely  to  lead  to  misap- 
prehension, verj-  much  to  the  detriment  of  Messrs.  Babcock  & 
Wilcox.  The  reader  would  naturally  infer  that  whereas  the 
tierinan  firm  (A. E.G.)  had  suppUed  a  highly  efficient  plant, 
Messrs.  Babcock  &  Wilcox  had  been  so  negligent  as  regards 
the  boilers,  that  by  a  slight  alteration  30  per  cent,  increase 
of  efficiency  in  the  boiler  plant  was  obtained.  In  fairness  to 
British  engineering  industry,  I  think  a  more  complete  history 
of  this  portion  of  the  plant  should  have  been  given. 

Messrs.  Babcock  &  Wilcox  tendered  for  a  standard  B.  &  W. 
form  of  step  grate  with  fire  bars  that  allowed  the  angle  of 
inclination  to  be  adjusted  to  suit  the  different  grades  of  paddy, 
and  the  varj'ing  amount  of  moisture  in  the  fuel. 

.\fter  the  contract  was  signed  Messrs.  B.  &  W.  were  asked 
by  the  A. E.G.  to  modify  their  furnace  and  to  adopt  a  form  of 
fire  bar  and  furnace  proposed  by  Mr.  Shaw  and  his  consulting 
engineer.  This  they  did,  but  they  strongly  declined  to  accept 
any  responsibility  or  guarantee  for  the  same.  On  Mr.  Shaw's 
ow'n  showing,  ^fessrs.  B.  &  W.  were  fully  justified  in  their 
decision. 

The  B.  &  W.  paddy  husk  furnace  is  illustrated  in  their  well- 
known  book  "Steam,"  and  several  of  these  are  in  successful 
operation  in  different  parts  of  the  world. 

TPhis  furnace  has  one  great  point,  namely,  the  burnt  ash  falls 
directly  into  the  ash  drain,  whereas  in  the  Bangkok  design  the 
fireman  must  rake  the  ash  forward  some  four  feet  or  more — no 
light  task.  Probably  this  accounts  for  the  suggestion  to  use 
steam  {page  661)  for  the  removal  of  the  ash,  a  scheme  that  has 
proved  unsuccessful  and  dangerous  to  the  fireman  elsewhere. 
The  air  channel  (page  659,  fig.  7)  is,  of  course,  quite  an  old 
idea,  being  used  in  the  Bangkok  tramw^ay  station  built  some 
ten  years  ago,  and  also  adopted  by  nearly  all  the  Bangkok  rice 
mills.  To  admit  the  air  through  the  top  of  the  bridge  is  surely 
nowadays  a  proven  fallacy. 

It  is  rather  a  pity  that  Mr.  Shaw  has  omitted  to  give  some 
figures  or  readings  from  the  CO-j  recorder  and  the  Lea  water 
recorder. 

Just  recently  it  appears  the  furnaces  have  been  rebuilt  some- 
what on  the  hnes  indicated,  the  bridge  being  hollow  and  por- 
ous. Tests  carried  out  in  December,  1914,  on  behalf  of  the 
Government,  under  careful  supervision,  show  that  the  fuel 
consumption  of  the  new  furnaces  is  much  below  that  of  the 
furnace  shown  in  fig.  7.  Some  modification  in  the  ironwork 
of  the  furnace  was  made,  and,  I  believe,  the  angle  of  the  fire 
bars  was  increased  slightly. 

It  is  interesting  to  note  that  a  British  firm  of  gas  engine 
makers  have  just  installed  in  Bangkok  a  suction  gas  plant 
using  paddy  as  fuel,  with  great  success.  Possibly  gas-fire*l 
boilers  on  a  similar  system  would  prove  to  be  the  ideal  method 
of  .steam  raising. 

I  believe  that  Mr.  Shaw  has  been  absent  dunng  the  greater 
pcrtion  of  the  erection  of  the  Samsen  station,  otherwise  he 
would  have  been  aware  that  more  or  less  serious  subsidence 
of  the  building  tofik  place,  the  chimney  tilting  over  to  an  ex- 
tent plainly  visible  to  the  ordinary  observer.  The  meth'^d 
adopt4'd  by"  the  Government  building  engineers  to  get  over  the 
trouble  was  most  ingenious.  A  trench  was  dug  alongside  the 
battery-room  wall,  extending  somewhat  at  the  chimney  end. 
and  cjirried  down  well  below  the  foundations.  This  allowixl 
the  earth  under  the  foundations,  gradually  to  squeeze  out.  so 
that  the  lighflv-loaded  side  of  the  building  could  settle  down 
to  the  same  level  as  the  boiler-house  side.  After  .some  six  or 
eight  months  it  was  found  that  the  building  h.ad  graduoUy 
gone  back  into  level,  and  the  trench  was  then  filled  in,  all  the 
macbinerv  being  again  carefully  put  into  alinement. 

Tlie  cxintract  for  the  whole  of  the  plant,  boilers,  generators. 
swit<-hbiard.  and  sub-station  equipment  (excluding  conveyers 
and  buildings)  was  placed  w^ith  the  A. E.G..  of  Berlin,  whose 
tender  was  very  much  below  that  of  English  firms.  It  would 
be  int<>resting  to  know  the  exact  delnilcd  co.'it  of  the  plant, 
inchidiiui  rxfro.^.  as  according  to  the  Government  Finance  Re- 
turns, this  power  station  has  cost  nearly  three  times  the  sum 
originally  e.stimate<l,  while  the  maximum  (peak)  load  appears 
to  be  ui'uler  .500  kilnirnft/i  with  all  lines  in  service  except  the 
cement  works,  now  building. 

Who  is  responsible  for  a  4.0nO-kilowatt  station  bemg  put 
down:  surely  the  load  does  not  justify  the  size  of  plant  (135.000 
units  per  month)?  Is  this  a  sample  of  Germans'  engineering 
advice? 
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I  have  no  connection  ■with  any  of  the  firms  tendering,  and 
enclose  my  caixj ;  I  strongly  advocate  a  more  active  attempt  to 
secure  British  trade  in  the  East.  I  think  more  care  should  be 
taken  by  British  firms  to  obtain  information  as  to  the  exact 
state  of  "affairs  so  that  they  are  not  intimidated  by  heavy  penal- 
ties for  delay  and  failure  of  supply  into  inflating  tender  prices 
to  cover  these  risks.  The  German  firms  know  full  well  the 
risks  are  small  and  easily  circumscribed. 

H.  E.  F. 

January  4th,  1915. 

The  Capture  of  German  Foreign  Trade. 

I  do  not  know  with  what  object  "  Galvo,"  of  New  Zealand, 
writes  to  you  with  respect  to  British  trade,  but  should  judge 
that  it  is  done  with  the  idea  of  damaging  it;  but  it  is  easy  to 
see  from  his-  statement  "  that  Geelong  is  a  small  and  rather 
insi^nifiant  inland  town  in  Victoria,"  that  he  is  both  ignorant 
and  careless  in  his  statements,  and  it  can  therefore  be  gathered 
that  the  rest  of  his  highly-coloured  statements,  if  not  actual 
untruths,  are  certainly  exaggerations. 

For  those  few  readers  who  may  not  know  the  district,  Gee- 
long  is  one  of  the  four  largest  towns  in  Victoria,  and  is  situated 
on  the  shore  of  Port  Phillip  Bay.  It  has  a  first-class  electric 
light  station,  automatic  telephones,  and  a  large  over-sea  trade 
in  wheat  and  wool, 

P,  R. 

We  have  read  with  interest  and  amusement  the  two  columns 
of  "  hot  gas"  contributed  to  your  issue  of  Febi-uary  5th  by  a 
New  Zealand  corresiwndent  signing  himself  "Galvo,"  We 
think  we  know  this  gentleman,  in  fact,  we  are  sure  of  it,  be- 
cause the  "story"  which  is  retailed  at  the  top  of  page  171 
obviously  relates  to  us.  We  have  no  brief  for  the  other 
offenders,  so  will  merely  state  that  when  reading  all  cases  of 
this  kind  one  should  remember  the  Latin  proverb  audi  alteram 
partem.  There  is  generally  something  to  be  heard  on  the 
other  side,  and  to  judge  from  our  own  experience,  ^e  should 
say  that  the  other  alleged  offenders  will  be  quite  well  able 
to  offer  a  satisfactory  defence.  Without  going  into  details,  we 
may  say  that  it  is  quite  true  we  guaranteed  our  plant.  In 
doing  so,  we  assumed  that  our  verbose  friend  would  erect  it 
as  we  should  have  erected  it.  We  have  no  knowledge  that 
he  did  so,  because  he  has  never,  in  spite  of  repeated  letters, 
given  us  all  the  particulars  that  we  asked  for,  and  we  do  not 
know  that  he  carried  out  the  original  job  as  instructed.  Never- 
theless, when  he  complained  that  the  plant  would  not  do  its 
work,  we  told  him  to  do  so  and  so,  and  as  a  result  the  plant 
was  accepted.  He  then  made  a  claim  on  us  for  a  considerable 
sum  of  money,  which  he  said  he  was  out  of  pocket  of,  and  we 
had  no  difficulty  in  showing  him  by  a  little  arithmetical  calcu- 
lation that  he  was  trying  to  "  have  "  us.  We,  however,  offered 
to  meet  him  in  this  way.  We  said  that  we  would  credit  him 
with  a  certain  smaller  sum  by  considerably  increasing  the  dis- 
count we  allow  off  our  gixxis  until  this  sum  was  paid  off.  He 
then  replied  that  he  would  accept  the  smaller  sum  in  cash, 
but  not  in  kind,  because  the  original  goods  we  sent  him,  apart 
from  the  installation  in  question,  had  proved  unsatisfactory. 
We  were  able  to  give  him  documentary  proof  that  he  had  con- 
tinued to  order  further  goods  in  spite  of  the  alleged  unsatis- 
fact<-iry  working  of  the  original  goods,  and  we  said  that  if  he 
would  send  the  original  goods  back  we  would  see  that,  they 
were  repaired,  brought  fully  up  to  date,  and  returned  to  him. 
We  thought  this  a  very  fair  offer,  but  he  has  only  replied  by 
stating  that  he  has  put  the  matter  in  his  solicitor's  hands. 

Although  our  friend  did  not  send  us  the  full  information  we 
required  regnrding  the  job  in  question,  he  has  always  had  a 
great  deal  of  time  for  the  writing  of  yards  «f  facetious  and 
sarca.stic  letters  on  all  sorts  of  subjects,  similar  to  the  one  you 
pubhshed,  and  we  have  often  thought  that  he  was  more  fitted 
to  edit  a  Bush  journal  than  to  trade  as  an  engineer. 

Some  of  these  Colonial  engineers  and  merchants  have  seen 
nothing  of  the  w-orld,  and  always  appear  to  look  on  their 
domain  as  the  hub  of  the  universe,  and  they  forget  that  Great 
Britain  supplies  the  world,  whilst  Germany  and  .America  have 
made  it  their  business  to  try  and  cut  her' out.  No  doubt  we 
have  our  faults,  and  one  is  insularity,  but  "Galvo's"  letter 
reminds  us  that  New  Zealand  is  a  very  much  larger  group  of 
islands  than  Great  Britain  and  only  has  a  population  of  about 
one  million. 

In  conclusion,  if  this  correspondence  meets  the  eve  of  the 
firm  who  supp]ie<l  "Galvo"  with  the  marble,  we  should  be 
glad  if  they  would  communicate  with  us  through  you. 

British  Specialists. 

Salaries  of  Jnnior  Engineers. 

Referring  to  your  Correspondence  column  of  the  29th  Janu- 
ary, regarding  "Collar  and  Cuffs'"  statement  comparing 
engme  dnvers  with  shift  engineers,  I  should  hke  to  know 
what  central  stations  he  has  been  employed  at  to  be  able 
to  condemn  the  engine  drivers  and  stokers  for  obtaining  a 
better  position  any  more  than  the  volt  boy  that  wipes  the 
engmes  down  in  his  spare  time  or  the  office  'lad  that  is  leai'nt 
the  switchboard.  After  about  twelve  months  they  begin 
to  feel  their  position,  they  get  a  shift  engineer's  job,  know 
nothmg,  relying  on  the  men  under  them  to  pull  them  through ; 
then  why  not  let  those  drivers  or  stokers  that  have  their  jobs 
at  their  finger  tips  qualify  for  the  same  if  interested  in  their 


work?  1  am  glad  to  see  one  or  two  have  gained  this  position 
the  last  few  months.  Ihe  station  superintendent's  assistants, 
lu  my  opinion,  are  the  drivers  and  stokers  in  a  great  many 
of  the  pro\;incial  towns  regarding  the  generating  cost,  and 
a  good  many  know  that.  I  will  give  you  one  or  two  instances 
in  my  fifteen  years'  experience  in  central  stations  as  driver, 
stoker  and  switchboard  attendant.  In  one  station  I  was 
leading  stoker;  it  happened  one  night  they  could  not  get 
on  the  battery,  so  the  shift  engineer  had  to  run  a  small 
engine  and  boiler  all  night.  This  engineer  was  about  25 
years  old,  and  had  been  there  two  years.  Evei^ything  went  all 
right  till  3  a.m.,  when  his  water  got  out  of  sight;  then  he 
came  for  me,  living  next  street.  1  told  him  to  shut  his  top 
«)ck  on  the  water  gauges  and  if  the  water  did  not  rise  m 
glass  to  pull  the  fire  out  at  once;  if  it  was  all  right  to  put 
his  pump  on  a  bit  more — he  would  soon  gain  water — but 
to  let  me  know  if  he  was  all  right,  to  save  me  getting  up  at 
that  hour,  being  on  till  11  o'clock.  So  he  went  along  on  that, 
but  in  the  morning  about  8  a.m.  I  walked  into  the  boiler 
house  and  there  was  the  gauge  cock  still  shut  off,  showing 
about  half  a  glass,  which  he  had  been  working  to,  so  you 
see  when  I  opened  the  cock  it  was  the  same,  so  I  explained 
the  working  of  the  steam  and  water  w-ays  of  the  gauges 
and  got  his  water  up.  I  wonder  if  he  has  got  a  Chief's 
job  yet.  I  saw  a  great  many  changes,  but  the  majority  of 
them  were  like  the  steady  driver,  did  not  know  the  firebox 
from  the  a.sh  pit.  Another  job,  they  happened  to  have  two 
boilsi'S  to  pieces  for  cleaning  leaving  one  to  work  on.  It 
being  summer-time  I  happened  to  have  a  day  in  the  country 
that  Sunday,  as  he  said  the  fitter's  mat«  could  do  that,  but 
when  I  got  home  at  10  p.m.  I  was  told  the  lights  had  been 
out  since  7  p.m.  They  had  blown  some  of  the  water  off  on 
Sunday  morning  to  repair  a  valve,  so  they  started  the  fires 
roaring  about  6  p.m.  as  the  battery  was  low,  without  putting 
any  more  water  in  the  boiler.  This  could  have  been  prevented 
if  they  had  had  an  experienced  engineer  to  see  things  right 
before  starting  fires  up,  but  they  preferred  burning  the  tubes, 
so  there  were  no  lights  for  two  days  and  nights  through 
neglect.  Another  shift  engineer  had  a  joint  to  make  on  IJ  in. 
steam  pipe,  got  it  adrift  after  a  struggle,  cleaned  it,  put  new 
joint  in;  four  studs  held  it,  but  to  make  sure  it  would  not 
blow,  being  a  new  man,  he  tore  two  of  the  studs  off,  so  it 
blew  worse.  Then  he  gave  it  up  and  the  fitter  did  it.  Next 
job,  packing  the  gland  of  a  one-inch  valve  with  asbestos 
sti^ng,  winding  round  on  top  of  the  brass  bush  instead  of 
pulling  it  out  and  stuffing  inside;  this  man  had  been  in  two 
other  central  stations.  It  does  open  the  eyes  of  drivers  and 
stokers  that  they  have  charge  of  on  shifts.  Another  shift 
engineer  I  know  was  on  the  day  and  night  shift  for  twelve 
months  because  he  could  not  run  two  alternators  in  parallel 
The  same  gentleman  got  a  chief  assistant's  job  from  that. 
I  should  like  to  know  w'hat  kind  of  engineers  you  call  these. 
Good  practical  shift  engineers  are  few  and  far  between,  so 
are  drivers  and  stokers,  as  they  get  no  encouragement  at 
most  places.  I  should  like  to  hear  how  those  drivers  that 
have  gained  that  position  are  getting  on — I  don't  think  for 
one  minute  they  are  grey-headed. 

Driver, 
Ijite  Steim  Generating  Engineer, 


Wonderful  Accomulutor  Cells. 

In  reply  to  Mr.  Faraday  Hawdon's  latest  favour,  I  would 
simply  refer  him  to  his  previous  letter  in  which  he  kindly 
informs  us  that  no  lead  type  of  cell  can  work  without  sulphate. 
^'ery  well.  This  is  a  flat  contradiction  to  the  Notice  to  which 
I  drew  attention,  in  my  original  letter.  As  Mr.  Faraday 
Hawdon  has  expressed  a  wish  to  close  this  correspondence, 
I  think  it  best  to  leave  him  with  his  truly  "  Wonderful  Accu- 
mulator "  in  which  "  the  plates  are  free  from  sulphate"  after 
being  totally  dischaa-ged  ten  months  ago. 

A.  W.  B. 

[It  appears  that  this  discussion  arose  out  of  a  quibble.  The 
merest  tyro  in  accumulator  work  knows  that  "sulphate" 
in   this  connection  has   two   meanings. — Eds.   Elec.   Ebv.] 


Consulting  "  Engineers." 

I  think  "Delta"  touches  upon  a  point  of  great  importance. 
If  an  individual  attempts  to  practise  as  a  lawyer  or  medical 
man  without  first  qualifying,  he  is  immediately  imprisoned 
or  heavily  fined. 

Why  IS  it  om-  profession  is  not  equally  so  guarded?  I  know 
of  a  commercial  traveller  who  has  actually  had  the  audacity 
to  fix  a  brass  plate  outside  a  suspicious-looking  box-room 
in  the  City.  There  ai'e  a  large  number  of  these  little  rooms 
occupied  by  similar  quacks,  etc.,  the  whole  block  is  generally 
known  by  a  high  sounding  name,  and  Fleet  Street,  Regent 
Street,  or  Queen  Victoria  Street,  completes  the  tools-in-trade 
as  it  were,  not  to  mention  the  illusion  of  the  intending  chent. 
But  let  me  proceed — this  individual  I  have  in  mind  has  by 
some  means  or  another  become  an'  associate  of  one  of  our 
leading   institutions. 

Now,  Sir,  what  protection,  I  ask,  have  genuine  engineers 
against  such  a  state  of  affairs?  We  are  actually  faced  with 
our  well-known  institutions  aiding  and  abetting  quacks, 
cheats,  etc.,  by  the  fact  that  these  wasters  are  admitted 
as  members  to  these  institutions,  whose  very  existence  should 
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tiuarautoe  the  bona  fides  of  its  members.  I  tluuk  this  is  a  case 
the  Rkview  should  take  up.  At  present  the  letters  A.M.I.E.E., 
M.I.M.E.,  etc.,  sound  ridiculous  and  foolish  to  many,  and 
affiird   no  guarantee  of  a  member's  competency. 

Let  us  hope  that  such  letters  will  in  time  convey  the  same 
spHPe  of  security  to  a  client  as  M.D.  or  K.C.  do  to 

Statiun  Engioeer. 


Extra  High-Tension  Cable. 

.4t  several  meetings  recently  held  to  discuss  the  above  sub- 
ject, suggestions  have  been  made  that  a  pressure  of  3U,(XXJ 
volts  should  be  the  working  limit  of  underground  cables,  and 
1  believe  this  proposal  was  made  by  a  representative  of  one  of 
our  leading  cable  firms. 

If  this  view  be  taken  by  the  remainder  of  the  cable  nianu- 
f.icturers,  it  will  amount  to  an  admissioji-that  w-e  cannot  tackle 
the  larger  stuff,  and  that  we  are  lagging  very  much  behind 
the  Continental  cable  makers.  The  writer  recently  saw  a  con- 
signment of  40,000-volt  3<-ore  cable  (50  sq.  mm.  section)  lead- 
onvered  and  aiinoured  at  the  works  of  Messrs.  Pirelli  &  Co., 
Milan  (this  cable  was  made  for  the  Italian  State  railways),  the 
lead  and  armouring  being  ^iin.  and  3  3/16in.  respectively. 

.■\s  pointed  out  by  Mr.  D.  A.  Stan-,  at  Glasgow,  Dr.  Borel 
does  not  pin  his  faith  t<i  pure  manilla  paper,  but  prefers  a 
paper  with  a  proportion  of  wood  pulp.  This  view  is  also  held 
by  many  other  Continental  cable  makers,  and  one  is  bound 
to  admit  that  they  do  know  something  about  cable. 

Recently  an  inquiry  was  set  afoot  for  a  cable  of  about  the 
size  mentioned  above,  for  a  working  pre.isure  of  50,000  volts, 
and  I  learn  that  the  business  was  turned  dow'n  because  the 
size  of  the  cable  would  be  too  large  to  put  through  the  lead 
]iress.  A  lead  press  will  take  up  to  about  3^in. ;  what  amount 
of  insulation  was  proposed  in  this  case? 


Hauipstead,  N.W.,  February  16/ /i,  1915. 


H.  H.  E.  Wood. 


OUR    LEGAL    QUERY    COLUMN. 


•  "  Electric  ''  writes  ; — With  reference  to  your  answer  to  my 
query  in  your  issue  of  the  oth  inst.,  I  may  mention  that  there 
was  an  agreement  for  the  three  years,  but  "light"  was  not 
nientione<l  in  the  same.  The  point  was  "  whether  a  tenant 
having  put  in  electric  light  wires  in  tubes  could  have  legally 
t.d<en  (drawn)  them  out  again  without  liability  to  himself, 
and  leave  switches  which  he  would  have  to  disconnect  to  do 
so?  " 

'••The  duration  or  length  of  the  lease  does  not  appear  to 
affect  the  question  under  discussion.  It  is  clear  law  that  if  a 
tenant  affixes  anything  to  the  freehold  it  becomes  the  property 
of  the  landlord  and  cannot  be  removed  at  the  end  of  the  lease. 

If  a  tenant  has  a  fancy  for  a  marble  chimrley-piece,  and 
jHits  one  in,  he  makes  a  present  of  it  to  his  landlord.  With 
wires  laid  for  the  purpo.se  of  distributing  electric  light  the 
principle  is  exactly  the  same,  .\nything  that  unscrews  may 
of  course  be  removed,  but  things  which  are  fixed  cannot  be 
taken  away. 


"  H.C.M."  writes: — "My  committee  h;ive  recently  had  a 
case  of  a  consumer  claiming  to  utilise  his  motor  service  for 
the  purpose  of  driving  a  dynamo  for  lighting  his  workshop. 
Ihis  dynamo  would  be  driven  from  the  workshop  motor  and 
he  claims  th.Tt  our  department  haie  no  right  to  stipulate  as 
to  the  way  in  which  he  should  use  any  surplus  power  that  he 
may  have  from  his  motor,  the  main  object,  of  course,  being 
to  obtain  current  for  lighting  at  power  rates.  I  have  some 
recollection  of  your  publisliing  articles  on  this  subject,  but  I 
cannot  give  the  dates.  Will  you  therefore  please  let  me  know 
whether  your  files  show  any  decision~of  the  Courts  on  this 
matter,  or  could  you  forward  nic  issues  containing  the  infor- 
mation?" 

••♦This  question  has  been  frequently  |)rojiounded.  There 
has  never  been  any  judicial  decision  on  the  nuitter.  and  the 
answer  m\ist  be  based  on  first  piinciplcs.  The  u-sc  of  the 
Word  "power"  or  the  words  "power  rates"  in  .'\cts  of  Par- 
liament is  now  very  connnon,  and  even  the  man  in  the  street 
cnujd  say  what  is  meant  by  a  "power"  .\ct.  Then,  too,  the 
word  "lighting"  or  the  expression  "  supjily  for  lighting  pur- 
jioses  "  is  perfectly  well  understood,  and  it  is  obvious  that  a 
man  who  takes  current  at  motor  rak\s  and  uses  it  to  run  a 
motor  generator  and  then  to  light  his  lamps  is  doing  Rome- 
thiug  which  is  vei-y  like  defrauding  tlie  supply  company.  A 
supply  for  power  can  be  given  at  cheaper  lates  for  the  reason 
that  "power"  is  generally  wanted  during  the  day,  when  the 
normal  lighting  load  is  small.  Hence  that  reduction  in  charges 
wlijeh  is  of  such  advantage  to  the  m.inuf.icturer  :  but  the  elec- 
tric lighting  company  or  local  authority  supplying  electric 
light  would  be  deprived  of  a  large  part  of  its  revenue  if  the 
practice   referred   to  were  oft^'n   adopted. 

It  is  interesting  to  notice  that,  although  the  matter  has  not 
hitherto  been  dealt  with  in  any  .•\ct  of  Parhament  of  general 
application,  those  who  were  responsible  for  certain  legislation 


applicable  to  London  were  fully  alive  to  the  difficulty  which 
might  arise,  and  have  provided  against  it — first  by  "defining 
"  power,"  and  secondly  by  imposing  penalties  on  those  who 
do  the  veiy  thing  referred  to  in  the  query. 

A  statutory'  definition  of  "Electricity  for  jjower  purposes," 
which,  of  course,  only  applies  to  the  Metropolis,  is  to  be  found 
in  Sec.  7  (1)  of  the  London  Electric  Supply  .Act,  1908.  That 
section  provides  that  "  Ko  authorised  undertaker  shall  be 
bound  to  give  a  supply  upon  the  terms  of  this  section  in  any 
case  where  the  ma.ximum  power  required  to  be  supplied  is  less 
than  two  kilowatts.  For  the  purpose  of  this  section  the  ex- 
pression '  power  purposes  '  .shall  include  all  purposes  to  which 
electrical  energy  may  be  apphed  other  than  for  use  either 
directly  or  indirectly  for  lighting.'' 

By  Sec.  7  (4)  of 'the  London  Electric  Supply  Act,  1908  (8 
Edw..  7  c.  clxvii)  (which  is  an  .\ct  of  restricted  application),  it 
is  provided  that  :  "  .-Vny  supply  given  for  power  purposes  .... 
shall,  if  required  by  the  authorised  undertaker,  be  measured  by 
a  .separate  meter  or  other  apparatus,  and  any  person  receiving 
a  supply  for  power  purposes  who  shall  use  the  energy  directly 
or  indirectly  for  the  purpo.ses  of  lighting  shall  be  liable  to  a 
penalty  not  exceeding  five  pounds  for  every  day  on  w-hich  he 
uses  such  energy  for  such  purposes,  in  addition  to  the  sum  pay- 
able for  the  energy  so  used  at  the  price  charged  by  the  author- 
ised undertaker  by  whom  the  supply  is  given  for  a  supply  for 
lighting  purposes." 

Tliese  statutory  definitions  are  not,  of  cour.se.  binding,  except 
in  the  area  to  which  this  .^ct  relates;  nor  do  they  throw  much 
light  upon  the  way  in  which  the  Court  might'  interpret  the 
word  "power"  under  other  circumstances.  Nevertheless,  the 
insertion  of  the  words  "directly  or  indirectly"  before  "for 
lighting  "  shows  that  the  Legislature  had  in  mind  a  method  of 
driving  a  coach-and-four  through  an  .\ct  of  Parliament  by 
using  a  motor-generator. 


"H.K."  writes: — "I  should  be  very  glad  if  you  could  help 
me  in  the  following  matter  : — A,  B,  C,  D,  E,  P,  are  a  block 
of  shops  in  a  row,  and  to  give  a  supply  to  the  (E) 
a  pair  of  temporary  wires  were  run  behind  the  facias  of  C  and 
D  from  a  point  behind  C  for  a  period  of  five  days,  when  per- 
manent .service  was  put  in  at  E  from  the  mains  opposite  the 
hou.se.  The  landlord's  permission  had  been  obtaine<l  to  lay 
service  as  before.  Shops  A  B  have  permanent  services  run 
behind  the  facias,  and  the  main  supply  is  at  a  point  behind  C. 
C's  and  D's  permission  was  not  obtained  to  the  running  of 
the  temporary  wire.  C  did  not  object,  but  D  objected  after 
wires  were  fixed  and  wantinl  them  moved  at  once.  This  was 
not  done,  as  E  would  have  been  cut  off.  The  circumstances 
were  explained  to  him,  and  he  w'as  told  wires  would  be  re- 
moved. D  now  claims  compensation  for  trespa.ss.  trouble  and 
annoyance.  .\s  the  wires  were  not  attached  to  his  facia-board, 
can  he  claim  anything?    If  so,  what  would  he  be  entitled  to?" 

*»*It  is  plain  that  if  a  man  owns  or  occupies  a  house,  he  is 
entitled  Uj  prevent  any  form  of  trespass  thereon,  whether  the 
trespa.sser  comes  on  the  land  himself  or  places  any  of  his  goods 
or  chattels  thereon.  So  io  run  a  wire  across  a  man's  back 
garden  (whether  it  be  attached  to  his  walls  or  not)  is  clearly 
a  trespass  for  which  an  action  lies.  But  it  is  difiicult,  in  the 
present  case,  to  see  what  damage  D  has  sustaine<I.  If  he 
brings  an  action  let  -lOs.  be  paid  into  Court,  and  probably  no 
more  will  be  heard  of  the  matter. 


ELECTRICAL    PATENTS    OWNED    BY 
ALIEN    ENEMIES. 


Thp  following  contain*  a  li^t  of  British  pntonts  nppli^d  for  by  pTSons  rtsi- 
citnl  in  Gormany.  Austria  nnd  Hungary,  nnd  will  be  found  to  be  of  pnrlirular 
intrrcst  in  vii-w  of  ihe  new  Pntcnts  Act!  This  list  is  speciativ  compiled  for  the 
ELECTrnCAL  Review  by  Messrs.  \V.  P.  Thompson  &  Co..  of  285.  High  Holborn, 
anri  6.  I-ord  Street,  Liverpool,  from  whom  any  further  p.iriiculnrs  m.iy  be 
obtained   by   manufacturers   or  other*  desiring   to  obtain   a   compulsory    licence. 

XB02. 

1,544.— Fabrik    Klcktri^rher    Zundw    (..m.h.M.,    Koln    a/Rhein.     Kt.i!.h    lighls. 
5,802. — Siemens  &  Halskc  Akt.   Ges.,   Ucrlin.     Electric  cut-outs. 
r,9!)5.— J.    Langbein    &    Co.,   Leipzig,   Sellerhausen,  Germany.     Electrolysis. 
8.8:>8.— H.   \V.    Hellman,    Borlin.     Electric  ijjnitcrs. 
12,15U. — Siemens  &  lialske  ;\kt.  Ges.,  Berlin.     Electric  l;imps. 

12,103.— Siemens  &  Halskc  .Akt.  Ges.,  Berlin.    Vanadium,  Tantalum,  Niobium 

Alloys. 
12. 5.')4.— Siemens  &   Halske  Akt.  Ges.,  Berlin.    Telephone  systems. 
14,K.'>L — L.  Lohner  &  L.  Porsche,  Vienna.     Dynamos,  etc. 
16,1)71).— Siemens  &  Hal!>ke  Akt.  Ges.,  Berlin.     Magnetic  compasses. 
18,"S6. — H.    Bremer,  Nehcim/Rhinc.     Electric  lamps. 

20,324. — L.   Maunstaedt,   N'e.ir  Cologne.     Conduits  for  electric  conductori. 
22, ]0t>.— Siemens  S:  Halskc   Akt.  Ges.,   Berlin.     Electric  cut-outs. 
22,10S. — Siemens  &  Halske  Akt.    Ges.,  Berlin.     Electric  cut-outs. 
26,47fi, — C.  Kando,  Budapest.     Electric  railways,  etc. 
28.820.— T.  M-iun  &  C.  Goebel.  Duisberg.    Galvanic  batteries. 

1003. 

1.0S8.~C.  Rodenbourg,  Hagen,  Germany.    Galvanic  batteries. 

3,704.-7-0.    S.    Bragstad    &    J.    L.    Lacour,    Karlsruhe.      -Mtemating    current 

machines. 
4,836. — Siemens  &•  Halske  .Akt.  Ges.,  Berlin.     Dynamo  electric  machines. 
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5.4iS. 
5.561. 
6.740. 
6.742. 

7,392. 

U,442. 

12.983 
16,294. 
20,313 
21,305 

26.593 
27,712, 


2829,- 
6.303. 
ri.724. 

12,332. 

14.J79. 

16.751. 

17.433. 

19.475. 

■20.277. 
22.342. 
22,511. 
23.279. 
23.622. 
27.713 
27.714 
28,018. 

2,S,036 
2S,154 
2«,467 


184. 
3.605. 
3.669. 
4.375. 

.^.s.3«. 
5.977. 


C.    Schou.    Krefeld. 


S.:)75. 
9.443. 
6.074. 


L.  Szirm.iy  Sr   L.    von   Kollericb.   BuiLipesl.     Electro-leposilion. 

-F.  Porsche.  Vienn,i,     Dynamo  electric  gener,'Hors, 

-Siemens  &  Halske  ,-\kt.  Ges..  Berlin.     Telegraphs. 

-Siemens  &   Halske  .-Vkt.  Ges,.  Berlin.     Telegraphs. 

-V.    Poulsen,    P.   O.    Pedersen.    Copenhagen,    and 
Telephone  systems,  etc.,  recording. 

-O.  \'ogel.   Berlin.     Electric  lamps. 

-Siemens   &   Halske  .^kt.   Ges..   Berlin.     Controlling    .  lectric    motors. 
. — H.  Beck,  Meiningen.     Electric  lamps, 

— G.  .A.  Wedekind.  and  H.   P.   Porsckc,    Hamburg,     Galvanic  batteries. 
.—Siemens    &    Halske    Akt.    Ges.,,  Berlin.     Electric    synchronous    move- 
ments. 
.— K.  Schaffler  &    E.  Jilsk.  Vienna.     Electric  igniting  apparatus. 
.— Siemen.s  &  Halske  .'Xkt.  Ges.,  Berlin.     Elediic  lamps, 

1804. 

— C,  Schwabe,   Berlin.     Electric   lamps. 

. — H.  Bock,  Meiningen.     Electric  arc    lamps. 

.— H.   .■\ron.    Charlottenburg.     Measuring   electricity. 

. — C.  de  Kando,  Budapest,    Electric  motors, 

— H,    Krantschneider.   Berlin.     Electric    annealing    and    tempering. 

— H.  P.  R.  L^  Porscke  &  G.  A.  Wedekind.    Hamburg.  Galvanic  ballerirs, 

— H.    Rosenberg,    Vienna,    and    E,    Rosenberg.    Berlin.     Dynamo    electric 

machines. 
—Siemens  Schucketlwerke  .\kt.  Ges.,  Berlin.     Electric   cranes,  winding 

engines, 
—Siemens  &  Halske  .Akt.  Ges..  Berlin.     Electric  lamps  (reg.). 
, — Korting  &  Mathiesen  .Akt.  Ges..  Lenlzsch-Leipzig.      Electric   lamps. 
, — H.   Beck,   Meiningen.     Electr*c  lamps. 
— H.  .\ron,  Charlottenberg.     Electric  resistances. 
, — P.   Mollmann,   Berlin.     Galvanic  batteries. 
—Deutsche  Gasgluhlicht  .Akt.   Ges..   Berlin.     Electric   lamps. 
, — Deutsche  Gasgluhlicht  .Akt.   Ges..  Berlin.     Electric  lamps. 
—Siemens  Schuckertwerke  .Akt.   Ges..   Berlin.      Electric   safety   discharge 

apparatus. 
. — J.  Peticky.   I.   Cizek.  &  F.  Suchanet.    Prague.     Telephone   systems. 
. — H.   Kuzel.  Near  ^*ienna.     Electric  lamps. 
._r><-,i't'  l">    r.T^gluhlicht    Akt.    C.es  ,    Berlin       Fle.lric    lamps. 
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-E.  .\rnold.  Karlsruhe,  and  anr.     Electric  molors. 

-Siemens  &   Halske  .Akt.  Ges.,  Berlin.     Rotary  water  meters. 

— C.   Henke,  Witten  a.d.  Ruhr.     Heat   non-conductors. 

-F.    Pchl.   Cologne-on-Rhine   &■    ors.     Dynamo  electric    machines. 

-L.  Scholvien,  Xear  Berlin.     Electric  lamps. 

— Elektrlzitats     .Akt.     Ges.,      \V.     Lahmeyer     &     Co.,     Frankfurt   .NIain. 

Dynamo   electric   machines. 
— B.    Kugelmann,  Bad    Kissengen.   Bav.     Telephone  systems. 
— .\.    Clemm.    Mannheim.      Kleclrolysis. 
-Siemens  &  H.ilske  .\kt.  Ges.  Berlin.     Electric  switches. 


Westf.rs   Electric  Co.,    Ltd..    &  G.   H. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT  YET   PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs.  \V.  r.  Thompson  &  Co.. 
Electrical  Patent  Agents,  285.  High  Holborn.  London,  W.C..  and  at 
Liverpool   and   Bradford,   to    whom   alt   inquiries  should    be  addressed. 


L6G0.     "  Electric  couplings."     W.  C.  Le.\.      February  1st.     (Complete.) 
1,609.     "  Electric  regulating  devices."     A.  G.  BloxAm  (firm  of  R.    Bosch,  Ger- 
many).     (Addition   to  25,046/13)       February    1st.      (Complete.) 

1,61*2.     "  Electric   spark   quenching  apparatus."     A.    M.    M.  GoBV.     February 
1>|.     (Complete.) 

1,K5.     "  TroHey  guide  for   electric  trams.*'     W.   Bark.att.     February  2n^I 
1.641.    *'  Electrically  driven  clocks."     A.  B.   Webber  &  Standard  Time  Co.. 
Ltd.     February   2nd. 

1.645      "  GyrosropicalU-controMed  torpedo."     E.  F.  Chandler.     February  2nd. 
(Complete.) 

L654.     "X-ray   appuraiu>."      H.    W.  Cun    &  ( 
February  2nd. 


Ltd..    &    H.   E.  DoNNlTHnrNF 


L655.  "  Electro-m;jgnetii--  machines  for  producing  high  tension  continuous 
currents."    H.  E.  Donnithorne.     February  2nd. 

L662.  "  Apparatus  for  facilitating  the  sterilising  of  liquids  bv  the  action  of 
the  ultra-violet  rays."  J.  voN  Kow.alski.  (Convention  dale  February  2nd, 
1914.   Germany).     February  2nd.     (Complete.) 

1.670.  "  Treatment  of  air  or  a  gas  with  an  electric  arc.'!  iM.  R.  A.  Samlel. 
February  2nd.     (Complete.)  V" 

1.671.  "  Electric  protective  svstems."  W.  T.  TallentBateman.  February 
2nd.     - 

1.672.  "  Electrolytic  apparatus  for  the  production  of  liquor  for  bleaching  and 
other  purposes."     A.  Hollidav  &  G.   E.   Ward.     February  2nd.     (Complete.) 

1.684-  "Electro-magnetic  and  vacuum  lifters.".  J.  P.  C.  CmarleboiS. 
February  2nd. 

1.689.     "  Portable  electric  head  lamp."     E.   RiCCi  S:  G.   RiCCi.     February  2nd. 

1.693.  "  Method  of  and  apparatus  for  controlling  the  relative  speeds  or 
difference  in  speed  between  the  feed  mechanism  of  two  machines."  \\'esteks 
Ei.FtrrRic  Co-,  Ltd..  &  E.  W.  Adams.     February  2nd. 

1.694.  "  Thermionic  amplifying  devices."  Western  Electric  Co.,  Lii. 
February  3rd.      (Western   Electric   Co.,   United   States).     (Complete.) 

1.696.  "Contact-maker  for  aerial  bomb  or  anv  other  form  of  shell."  A.  B. 
K    Bradlev,  W.  J.  Weaver,  W.  Zealand  &  T.  E.  Zealand.     February  3rd. 

1.697.  "  Electric  tumbler  switches."  H.  C.  Heath  5;  J.  P.  Keith.  February 
3rd. 

1,715.  "  Incandescent  electric  lamps."  W'.  Sanders  &  Co.,  Ltd.,  &  W. 
Sanders.     February  3rd. 

1.733.  "  Apparatus  for  measuring  or  ascertaining  radiant  energy."  Rilii- 
MoND  Gas  Stove  &  Meter  Co.,  Ltd..  &  H.  Hartley.     February  3rd. 

1,740.  "  Electric  radiator."  Majestic  Electric  Development  Co.  February 
3rd.      (Convention    date  February  3rd,   1914.     United   States).     (Complete.) 

1.751.  "  Device  in  stations  for  subaqueous  sound  signals."  Signal  G.m.b.H. 
February  3rd.  (Addition  to  3934/13.  Convention  date  February  3rd,  1914. 
Germany).     (Complete.) 

1.755.  "  Sparking-plugs  for  internal  combustion  engines."  R.  G.  Booth. 
February  3rd. 

1.774.  "  Apparatus  for  electrically  operati.ig  planing-mactynes  and  the  like 
reciprocating  tools."  Lancashire  'Dynamo  &  Motor  Co.,  Ltd,  &  W.  Hau- 
greaves.     February  4th. 

1,787.     "  Electric  telemotors."     W.  J.    Rodgerson.     February  4th, 


February  4th. 


1.788.     "  Telephone   transmitters. 
N.\SH.     February  4th. 

1.79L    "  Luminous  electric  switches."    H.  R.  Rivers-Moore. 

L802.     "  Phase  advancers."     G.  K.\pp.      February  4th. 

1,818.  "  Magnetic  compasses."  F.  Barker  &  Son,  Ltd..  &  S.  W.  Barver, 
February  4th. 

1,857.  "  Sending-device  for  subaqueous  current  line  telegraphy."  Signal 
G.m.b.H.  February  5th.  (Convention  date  February  5th,  1914.  Germflnyt. 
(Complete.) 

1.869.  "  Starting  electrode  for  vapour  electric  devices."  S.  W.  Farnsworth 
&  O.  P.  Schuster.  February  5th.  (Convention  date  February  5th,  1914.  ^'nitcd 
States).     (Complete.) 

1.870.  "  Rectifier  systems."  S.  W.  Farnsw^orth.  February  5th.  (Conyen- 
lion  date   February  5th,  1914.    United   States).      (Complete.) 

1.876.  "Safely  devices  for  elevators."  British  Thomson-Hoiston  Co.,  Ltd. 
Fi  bruary  5th.     (General   Electric  Co..   United   States)) 

L880.  "  Electrolytic  manufacture  of  cuprons  and  zinc  oxides."  C.  G. 
Chance  &-  W.  T.  Gidden.     February  Oih. 

L892.  "  Self-driving  electric  heat  and  fluid-pressure  motor."  G.  E.  .^, 
H6lds\vorth.      February  6th.      (Addition    to  18511,;09.) 

L896.  "  Electric  lighting  of  railway  carriages  or  other  mechanically-driven 
vrhicles."     H.   Helin.     February  6th. 

1,913.  '*  Trolley  heads  of  electric  tramcars  and  the  like."  F.  Kvsman  &  F. 
KoBSON.     February  6th. 

1.917.  "  Means  for  and  methods  of  increasing  the  current-carrying  cipScity 
of    large  cables  for  alternaling  currents."     .\.    M.    Taylor.      February  6th. 

1,928.  "  Magnetic  skelp-charging  machine."  W.  T.  Gaklitz.  February  Slh. 
(Convention  date  February  7th.  1914.     United   States).    (Complete.) 

1.918.  "  Electric  motors."     V.  von  InthovdT.      February  6ih. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co..  285.  High  Holborn.  W.C.,  and  at 
Liverpool   and   Bradford ;   price,  post    free,  9d.    (in    stamps). 


191. 3. 

24.803-  Reveksing-i.eakim.  sl  iiadlf,  for  actlating  the  Ri  oders  of  Tor- 
PH.OES.     M.   p.  Otto.     October  31.     (Xovember  22nd.  1912.) 

26.495.     Supply  of    Electricity.     A.  F.    Berry.     November  ISth. 

27.615.  Automatic  REr.uLATioN  of  Electric  Circuits.  C.  A.  \'anderyell  & 
.\     H.   Midgeiey.     Detembcr   1st. 

28.932.  Electuic  and  other  Liquid  He.aters.  R.  Weaving  &  Ferranti,  Lid. 
DiAcrnber    I5th.      (Patent  of  addition    not  granted.) 

29,216.  Electric  Ignition  and  Starting  System  for  ush  with  Intf.rnai.- 
coMBUSTioN  Encints.     F.   B.   MacNitb.     December   18th.     (Deceniher   26ili.  1912  ' 


chiluu  skv 


J-' 


llih- 


1914. 

940.  Gyroscopic     Stkadyinr     .Vfpakatis.      P. 
iCngnate  application,  9751/14.) 

941.  Demonstr.atoky  Gyroscopical  Apparatus.    P.  Schilowsky.    January  11th. 
971.     Means  for   Locking   Handropes   for   Lifts   and  the  like  by  ELEC'tRic 

Control,     M.  T.  Medway.     January  13ih. 

1,038.    System  for  Controlling  the  Points  of  a  Group  of  Railway  Shint- 
i\r.  Sidings.     .■\.   Descubes.     January   14th.     (January  16th,  1913.) 

1.133.     Electric    Insulating    Material    applicable     as    a     Heat    Insulating 
Material.     F.  Rowley  &  Sanraine  Syndicate,   Ltd.     January  15th. 

1,791.     Regulators   for    Blowing    Engines.    Centrifugal    Pumps,    and   Com- 
pressors.    British  Thomson-Houston  Co.,  &  R.   H.  CoUingham.     January  22nd. 

2.174.    Svstems  of  Charging  and  Discharging    Electric  Batteries.     A.   V. 
Gifkins  &  H.  S.  Watson.     January  27th. 

2.215.    Telephone   Desk  Sets.     Western  Electric  Co.   (F.  T.  Woodward,  act- 
ing for  Western   Electric  Co.).     January  27th. 

2,242.    Switches  for  Electric  Lighting.     J.  H.  Collie.     January  28th. 

2,380.     Electro-magnetically-operated  Horns.    H.  Lucas  &  W.  H.  Edwards. 
j.muary  29th. 

3,358.     Machine  Telephone  Switching  Systems.     Western   Electric  Co.  (F.   1'. 
Woodward,    acting  for   Western   Electric  Co.).     February  9th. 

4.414.     \ARHBLE  Resistances  for  Electrical  Circuits.     H.  Cooch.    February 
20th. 

4,742      f-lLECTRir    Fi.  rnaues.     J.    L.    Dixon.     February    24th.      (Cognate   appli- 
.aiions.  8513/14.  16.  263  14.  and  17909  14.) 

4.940.     Dynamos.     H.  Leitner.    February  25th.    (Cognate  application,  7083/14.) 

K.700.     Electric   Motors    for   Driving   Enclosed  Machines.     B.   Craemiger. 
.\pril  6ih.     (January   10th,    1914.) 

1(1.742.     Electro-magnetic  Train   Stop  for  Steam    or   Electric  Trains.       J. 
Doyle.     May   1st.  . 

11.490.     Protective  Device  for  Vewtilating  Fans.     T.  .\. 
biss  Manufacturing  Co.     May   9th. 

11.510.     R.AiLWAY-siGN.ULiNc  Appar.atus.    Tyer  &  Co..  &  J. 
9th. 

14.834.     Electrical    Condensers.    A.    J      B.    E.    Darras. 
21si.  1913.) 

18.154.    Selectinc    Devices    for    .\utomatic    or    Semi-automatic    Tklephov-e 
Systems.     G.  .A.  Beiulander.     July  31st. 

18.711.    Wireless  Telegraphy.     W.   C.    Woodland.     .August   15th. 

21,774.     Ignition   Dynamos.     C.  F.   Mason.     October  30th.     (Divided  appliiM- 
tion  on  174/14.     January  3rd.) 

23.143.    Magneto-electric  Machines.     H.  W'ade.     'C.  T.  Mason  \     \o\»'rfibiT 
2(ith.     (Divided    application   on  967/14.     January   13th  i 


Devilbiss  &  DKil- 
E.  Stringer.     Mh 
June    20ih.     (June 


Income-Tax. — At  the  annual  meeting  of  the  AVest 
Yorkshire  Federated  Chambers  of  Trade,  at  Leeds,  last  week,  Mr. 
Thomas  Pratt,  head  of  the  firm  of  Chr.  Pratt  \  Sane,  Ltd., 
electrical  contractors,  of  Bradford,  who  was  re-elected  President, 
delivered  an  address  on  "The  Income-Tax  and  its  Exemptions,"  as 
a  result  of  which  the  Federated  Chambers  decided  to  support  the 
resolution  to  be  considered  by  the  National  Ch&mber,  "That  in 
view  of  the  enormously  increased  expenditure  in  recent  years  in 
local  and  national  grovernment,  and  the  heavy  burdens  upon  traders 
added  by  the  war,  this  Chamber  strongrly  affirms  its  opinion  that 
the  incidence  of  ratiug  should  be  altered,  and  the  basis  of  taxation 
broadened,  and  sugrereste  that  the  limit  of  £160  per  annum  liability 
for  income-tax  should  be  lowered  to  £80," 
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Thanks  to  th?  labours  of  the  pre-historian  and  the 
historian,  we  are  able  to  trace  with  tolerable  accuracy  the 
path  along  which  minkiad  has  advanced  b3th  in  his 
material  and  his  moral  development. 

Some  fifty  thousand  years  separates  the  civilisation  of 
palffiilithic  man  from  that  of  to-day,  and  the  advance  made 
during  that  period  in  man's  knowledge  of  material  things, 
and  ia  the  sphere  of  morals,  has  been  immense.  In  the 
earlier  part  of  this  period  the  rate  of  progress  was  slow  owing 
to  the  sparse  distribution  of  the  population  and  the 
difficulties  in  sustaining  life.  During  the  last  few  thousand 
years,  however,  the  physical  and  mental  environment  of 
man  has  changed  very  rapidly,  and  this  change  in  environ- 
ment has  in  itself  provided  an  atmosphere  congenial  to  the 
birth  of  new  ideas. 

One  of  the  chief  factors  in  promoting  progress  has  been 
the  increased  intercourse  and  co-operation  between  the 
various  sections  into  which  the  human  race  is  divided. 
New  and  rapid  means  of  travel  and  communication  have 
be^n  created,  systematic  education  has  become  general,  and 
a  daily  interchange  of  ideas  now  sweeps  freely  over  every 
quarter  of  the  globe. 

Our  world  has  at  once  widened  and  contracted ;  it  htks 
widened,  in  that  our  knowledge  and  interests  now  extend  to 
the  utmost  confines  of  the  earth,  and  it  has  contracted 
since  our  thoughts  and  acts  may  now  be  known  throughout 
the  world  almost  at  the  moment  of  their  birth. 

This  transformation,  wrought  largely  by  the  magic  of  the 
engineer,  has  had,  and  will  have  increasingly  in  the  future, 
a  vast  influence  upon  the  moral  as  well  as  upon  the  material 
progress  of  mankind. 

We  can  trace  in  the  past  the  effect  of  the  progressive 
widening  of  the  mental  and  material  horizDns  on  the  moral 
and  material  progress  of  the  race. 

These  horizons  were  very  restricted  when  the  family  of 
the  nomad  hunter  formed  the  collective  unit,  they  widened 
slowly,  as  first  settlement*,  and  then  peoples,  and  nations 
came  into  being,  until  to-day,  with  our  world-wide  horizoin, 
we  are  awakening  to  the  consciousness  of  the  unity  of  our 
Race,  and  feel  within  us  the  pulsing  of  the  heart  of 
Humanity. 

la  the  material  world  the  achievements  and  advances 
gained  by  man  in  his  struggle  with  Nature  have  become  the 
couimon  property  of  the  peoples  of  the  earth,  and  in  like 
m inner,  in  the  sphere  of  morals,  a  cDmmon  store  of  ideals 
and  moral  obligations  has  been  built  up. 

In  this  day  of  thunderous  stress,  amid  the  clash  and  shock 
of  material  cjnflict,  it  is  dillijult  for  us  to  realise  as  clearly 
as  we  should  do,  that  the  real  issue  that  is  being  fought  out 
in  the  bloody  mire  of  Flamders  and  the  sOaincd  snows  of 
Poland  is  not  a  material  one  ;  it  is  a  conflict  between 
human  ideals,  the  result  of  which  will  determine  for  many 
centuries  to  come  the  moral  progress  or  retrogression  of  our 
race. 

To  what  end  is  this  fearful  flood  of   blood  and  destruc- 
tion poared  oat,  sweeping  away  with  it  the  haliovved  sane- 
2Td]  c 
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taaries,  the  garnered  treasures,  and  the  sweet  amenities  of 
a  Continent,  annihilating  the  spirit  of  its  past,  blasting  the 
promise  of  its  future  and  bringing  woe  and  life-long  tears 
to  millions  of  our  fellow  men  .'  In  two  words,  it  is  as  to 
whether  Force  or  Freedom  is  to  govern  the  future  of  our 
race,  whether  brute  force  is  to  be  king,  or  whether  the  right 
of  humanity  freely  to  follow  its  ideals  and  the  dictates  of 
the  Moral  Law  is  to  be  paramount. 

The  German  people,  under  the  influence  of  its  teachers, 
philosophers  and  military  leaders,  have  come  to  believe  in 
the  Gospel  of  Force,  and  to  think  that  the  laws  of  Force 
govern  the  moral  and  material  progress  of  mankind.  There 
does  not  appear  to  be  any  sound  biological  basis  for  such  a 
law  when  applied  to  mankind.  Husley  showed  us  more 
than  a  generation  ago  that  Mau  can,  and  does,  cut  athwart 
the  laws  of  purely  natural  development,  and  that  Nature 
"  red  in  tooth  and  claw  "  is  not  only  faced,  but  is  masttred, 
by  the  spirit  of  Man. 

Man  is  shaping  his  destiny  in  accordance  with  ppiritual 
laws,  he  sets  up  a  standard  uuknown  to  Nature,  and  one 
which  it  Is  beyond  the  power  of  Force  to  overwhelm. 
Whatever  the  ultimate  fate  of  the  race  may  be,  there  is  no 
mistaking  its  present  duty,  the  call  is  clear  and  high. 
What  of  the  respouse  ? 

Tee  Teuton  peoples  fight  for  the  right  of  Might ;  the 
Allies  fijrht  for  Freedom  ;  and  the  rest  of  the  world  is 
"  Neutrol."  Neutral  ihey  may  be  so  far  as  active  participa- 
tion in  the  material  conflict  is  concerned,  but  what  neutra- 
lity can  there  be  in  connection  with  the  moral  issues  of  the 
struggle  ? 

It  18  evident  that  the  material  concerns  of  certain  peoples 
are  more  closely  involved  in  the  present  strife  than  are  those 
of  other  nations  more  remote  from  the  scene  of  conflict, 
but  the  mor-tl  issues  indubitably  and  intimately  concern  the 
whole  of  ihe  human  race.  For  these  issues  the  attitude  of 
"neutrality  "  can  only  be  a  negative  one,  a  passive  waiting 
for  the  decision  of  the  issue  by  others,  and  a  flaccid  accept- 
ance of  the  ideals  of  the  victor.  Do  the  "  Neutrals " 
recognise  th-it  their  wills  are  only  temporary  manifestations 
of  an  ampler  will,  that  thfir  lives  are  passing  phases  of  a 
larger  life  ;  if  they  hold  themselves  aloof,  can  they  hope  to 
wear  the  Crown  Divine,  the  hnrvest  of  our  blnod  and  tears  ? 

America  should  know  ;  for  Emerson  has  taught  her  that 
every  spirit  builds  itself  a  house,  and  beyond  its  house  a 
world,  and  be>onds  its  world  a  heaven,  but  only  what  she 
herself  is  can  she  really  know  and  see.  Is  she  prepared  to 
sit  silent  and  inactive  in  the  land  of  Freedom  while  the 
world-buiid'ng  is  done  by  other  hands  ? — is  the  chiiik- 
ing  of  the  almighty  dollar  so  l.ind  in  her  ears  as  to  drown 
the  still  small  voice  of  the  All- Father  of  her  racf .'  We 
trn>t  not,  we  think  not,  bnt  she,  with  other  "  Neutrals," 
would  do  wi-11  to  ponder  ihe  moral  obligations  they 
took  npnn  themselves  at  the  Higue  in  1907  and  to  prepare 
to  discharsie  them,  for  they  still  await  discharge. 

If  we  are  to  entertain  any  hope  of  the  elimination  of 
military  domination  in  the  near  future,  such  hope  can  only 
be  based  npon  the  collective  action  of  the  race  in  the  present 
crisis.  The  solemn  obligations  accepted  by  the  Powers 
signing  the  Hasrue  Convention  must  be  uoheld.  must  be 
discharged,  or  the  Powers  concerned  must  for  ever  be  marked 
with  the  stiginata  of  dishon  inr  and  the  brand  of  i-owardice. 

What  shall  it  profit  a  nation  if  she  gain  the  whole  world 
and  lose  her  own  soul  ? 


Copper. 


There  has  been  a  continued  and  sus- 
tained demand  for  copper  from  the  con- 
suming trades,  alike  in  this  country,  France,  and  the  United 
States,  and  there  has  not  been  any  yielding  in  the  position 
of  the  leadins  producers,  who  have  of  late  made  such 
substantial  sales  that  they  are  in  a  pretty  comfortable 
position  for  S'>me  weeks  to  cume.  That  a  amsiderable 
amount  <>f  confidence  is  felt  that  the  domestic  trade  acn  s« 
the  Atlantic  which  has  been  in  a  languishing  condition  for 
a  long  time  ...  a  condition  which  is  far  more  respon- 
fiible  for  the  complaints  made  as  to  the  miserable  state  of 


the  United  States  copper  trade  than  is  the  British  declara- 
tion that  copper  is  contraband  .  .  .  is  on  the  eve  of 
solid  improvement,  goes  without  saying.  It  is  high  time 
that  there  was  an  extension  of  business  enterprise  there,  and 
some  signs  of  the  stirring  of  the  dry  bones  is  indeed  per- 
ceptible already.  There  has  been  a  certain  amount  of 
reawakening  of  interest  in  the  Stock  Exchange  in  New 
York,  and  this  usually  betokens  that  the  ktener-witted 
element  has  scented  something  moving,  and  in  view  of  the 
long  depression  it  is  out  of  the  question  that  there  should 
be  any  further  contraction  in  the  tonnage  of  general  busi- 
ness parsing.  The  European  War  has  released  immense 
orders  for  the  British.  French,  and  other  allied  Govern- 
ments, which  have  put  many  branches  of  United  States 
industrial  effort  upon  a  more  active  basis  than  has  been 
experienced  for  years,  and  there  can  be  no  let-up  in  this 
direction  until  the  Huns  are  finally  smashed  and  their 
powers  for  further  evil  utterly  demolished  for  a  century  to 
come. 

Naturally,  coming  on  top  of  a  curtailment  of  production 
estimnted  at  50  per  cent,  of  the  refinery  capacity,  copper 
has  sustained  a  considerable  advance  within  recent  weeks,, 
and  is  still  firmly  hell  at  about  the  top  figures,  hut  the 
price  is  now  suSiciently  advanced  to  stimulate  production, 
and  accordingly  it  is  no  matter  for  surprise  to  find  thsX 
many  of  the  largest  mines  in  the  Uniied  States  have 
resumed  normal  working,  and  that  others  are  following  suit 
in  all  directions.  The  process  of  output  restriction  has 
indeed  ceased  to  exist  so  far  as  the  Lake  Superior  mines 
are  concerned,  and  production  has  assumed  an  entirely 
normal  appearance.  This  can  only  be  the  prelu  ie  to  easier 
market  conditions  for  copper  sooner  or  later,  for  there  can 
be  no  question  but  that  it  pays  handsomely  to  turn  oui 
refined  metal  at  round  current  selling  prices.  For  this 
reason  there  is  a  disfwsiticm  to  take  a  rather  conservative 
view  of  the  future,  and  consumers  have  laiely  been  only 
buying  in  strict  relation  to  their  needs  and  t")  the  prosp  c- 
tive  orders.  The  immediate  position  seems  to  be  firmly 
established  enough,  but  excessive  optimism  as  to  the  situa- 
tion of  pricej  might  be  unwise  as  regards  the  second  half 
of  the  year. 


Considerable  space  has  been  devoted 

Trans-  ^y  q^j.   American  contemp  iraries  to  the 

Continental         •'.        ,  ,  .  r        ,     i      • 

TeleuhoDj.       triumphant    achievement    of     telephonic 

communication  between  San  Francisco,  on 
the  Pacific  coast  of  North  Aiuerica,  and  New  York,  Bos'on, 
and  Washington  on  the  Atlantic  sea-board,  a  feat  upon 
which  they  are  entitled  to  our  hearty  congratulations.  A 
specially  noteworthy  feature  of  the  occasion  was  the  fact 
that  Prof.  Alexander  Graham  Bell  spoke  with  Mr.  T.  A. 
Watsou  over  the  3,400-mile  line,  these  gentlemen  havirg 
been  the  first  to  hold  conversation  with  the  telephone  in- 
vented by  the  former  in  1876  ;  moreover,  they  successfully 
used  Dr.  Bell's  original  transmitter  for  this  purpose,  and  we 
cordially  c  ingratulaie  the  invei  tor  upon  b-ing  privileged  to 
witness  this  mairiiifii«nt  consummation  of  his  p  o  eering 
work  of  49  yenrs  ago.  What  wou'd  Faraday  have  said  if 
he  could  have  se  n  a  modern  ■25,0l)U-KW'  turbo-generator, 
the  gigantic  <ff  priiij;  of  his  creative  geniu-  ? 

The  credit  f  r  overcoming  ihe  many  engiu'erin?  difficulties 
met  with  in  the  c mstrnctioo  of  the  ii  t  rO'»-anic  line  is 
ascribed  to  Mr.  John  .1.  Carty,  chifif  engineer  of  the 
American  Telephone  and  Teleijraph  Compmy  ;  the  com- 
mercial p'oWeinS  of  finance  and  ort^anisation  were  dealt  with 
by  Mr.  Theodore  N  Vail,  president  of  the  c  'inpaiiy  Some 
particulars  of  the  hue  are  s^iven  elsewhere  in  this  issne.  It 
is  interest  n2  t/^  note  that  by  special  c 'iinecxions  to  the 
home  of  Mr.  Va  1,  converttatiou  was  sue  essfu  ly  carried  on 
via  Boston  over  a  total  distance  of  no  less  c'lan  +,75o  miles. 
We  must  not  omit  t<>  mention  that  ih-  feat  «as  rendered 
pos-ible  hv  the  use  of  the  loading  coils  inveiiteil  by  Prof. 
Michael  Pupin,  of  Coin  nhi^t  Umversitx.  wh  ■,  we  h*ve  no 
doubt,  would  readily  admit  his  indebtedne  s  to  the  mathe- 
maticd  resear-hes  of  onr  fellow-countr\niaii.  Dr.  Oliver 
Heaviside,  in  this  connection. 
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HAND    REGULATION    OF 
A    HYDRO-ELECTRIC    PLANT    IN    INDIA. 


By  J.  W.  MEARES. 


In  these  days  of  automatic  regulation,  distant  control,  and 
80  fortb,  io  may  be  of  interest  lo  readers  of  the  Electkical 
Revikw  to  hear  of  a  water-driven  power  station  which 
has  for  years  been  regulated  entirely  by  band,  without 
governors. 

The  plant  in  question  is  at  Darjeeling,  the  hill  station  of 
Bengal,  and  the  summer  headquarters  of  the  Bengal 
Government.  I'he  original  installation  was  laid  down  by 
the  present  writer  in  1896,  on  behalf  of  Messrs.  Kilburn 
and  Co.,  in  pursuance  of  an  agreement  with  the  muni- 
cipality. It  consisted  of  two  65-kw.  Crompton-Bruuton 
single-phase  alternators,  driven  by  Guniher  Girard  turbines. 
Soon  after  completion  a  disastrous  flood  caused  a  landslide 
whith  dammed  up  one  of  the  two  hill  torreuts  which  supplied 
the  power,  with  the  result  that  the  power  station  was  buried 
in  mud  over  the  top  of  the  mauliiiies.  I'tiey  were  excavated, 
however,  washed  and  dried,  and  set  to  work  again  some 
few  weeks  lai^er.  These  2,300-volo  generators  are  still 
working,  and  as  an  old  Uroiuptouiau  I  feel  rather  proud  of 
them. 

The  present  municipal  engineer,  Mr.  G.  P.  Robertson,* 
M.I.E.E.,  M  I.Mech.E  ,  took  over  charge  m  l'J03,  and  under 
his  able  management  this  small  plant  has  been  extended  from 
time  to  time,  and  tias  paid  very  well  indeed.  Incidentally, 
he  adopted  a  "  point-five"  tariff  for  the  winter  heating  load 
many  jears  ago — earlier.  I  think,  than  our  friei  d-  in  Great 
Britain.  From  the  very  beginning,  even  before  the  mud 
episode,  the  hydraulic  govi-rnors  were  very  troublesome  ; 
they  were  not  of  a  type  calculated  to  assist  in  the  parallel 
rduning  of  alternators,  and  tbey  never  recovered  from  the 
shook  of  being  buried  alive. 

From  this  p  )iut  I  prefer  Mr.  Robertson's  report,  on  the 
extension  noJi  contemplated,  to  speak  for  itcelf. 

"  The  governors  on  ttie  old  machines  gave  so  much 
trouble  that  they  have  been  ecrafiped,  and  the  machines  are 
being  controlled  by  hand.  One  "f  the  ditficulties  was  grit 
getting  into  the  governor-controlled  valves  of  the  hydraulic 
gear.  Oil-piessure  gear  was,  tberefure,  specified  for  the 
new  turbine,  and  the  governor  supplied  acted  splendidly  for 
a  time.  One  day,  however,  the  mHcbine  started  hunting  so 
violently  tbat  it  bad  to  be  sbut  down,  but  when  opened  out 
again  it  ran  as  smoothly  as  if  nothing  bad  happened. 

"  Slime  time  aft-'.rwards  I  was  in  the  power  bouse  when 
the  same  thing  occurred  again.  I  then  thought  tbat  the 
effect  was  due  to  an  electrical  surge  of  such  a  miture  as  to 
set  up  mechanical  pulsations,  synchronising  in  some  way 
with  the  (-urge,  so  tliat  the  machine  whs  nearly  hammered 
to  pieces  befoie  it  could  be  shut  down. 

"  I  mide  inquiries  about  this  while  at  home  this  year, 
and  heard  of  several  similar  cases,  though  very  little  is  said 
about  them.  One  man  explained  the  case  as  being  due  to 
harmonics  ;  he  admitted  tbat  similar  cases  h;id  occurred  in 
Switzerland,  and  d.  ubted  if  any  governor  wonll  keep  con- 
trol in  the  circnnis  ances.  Tlie  governor  may  act  like  a 
charm  for  years  at  a  time,  taking  care  cf  all  kinds  of  lit;bt- 
nintt  and  switcbgear  surges  ;  liut  one  day.  for  no  apparent 
reason,  the  machine  starts  to  hunt,  sometimes  with  disas- 
troas  results. 

•'  I'ne  machines  at  Sidrapong  are  now  being  run  success- 
fully without  governors.  A  lachometer  has  been  fitted  to 
each  machine,  and  a  mHchine  coolie  stands  by  with  his  bund 
on  the  control  wheel  and  his  eye  on  the  ta -honieter.  His 
whole  j  >b  for  four  hours  at  a  stretch  is  to  adjust  the  control 
wheel  MO  that  the  tuf^hometer  poinu-r  is  always  airaiuRt  a  red 
line  on  the  dial.  He  does  this  splendidly.  An  educated 
man  would  probably  either  smash  up  the  miichine  or  go  to 
sleep  before  the  end  of  the  four  hours,  but  the  job  neither 
worries  nor  bores  the  coolie.  I  propose  to  adopt  this 
arrangement  for  the  new  plant." 

I  may  add  tbat  we  are  fortunate  in  having  no  Trade 
Union  to  ofiject  to  the  employment  of  wh>it  may,  perb  ips, 
be  called  the  "  Coolie  automatic  voltage  regulator,"  a  type 

L*  VTr.  Robertson's  ra^^re^labl  i  dnaease  is  anncuaoed  in  the 
following  article.— Eds.  Elec.  Rev.] 


which  is  not  described  in  Mr.  C.  C.  Garrard's  recent  paper 
on  the  subject.  Tne  cost  of  each  regulator  of  this  type  is 
Rs.  10,  or,  say,  13s.  id.  per  mensem,  and  no  repairs  are 
necessary  not  even  a  "  little  bit  of  string  "  is  required  to 
prevent  them  being  too  sensitive. 


INDIAN    NOTES. 


[from  our  special  correspondent.} 


Allahabad  and  Lucknow  Electric  Lighting  Schemes. — 
"  Residents  of  Lucknow  and  Allahabad,"  says  the  Pioneer, 
"  have  heard  so  much  of  electric  schemes  that  have  come  to 
naught,  tbat  they  might  be  excused  perhaps  for  feeling 
somewhat  sceptical  on  the  subject  of  the  possibilities  of 
electric  lighting  for  the  two  capitals.  It  appears  that  an 
important  new  development  in  the  carrying  out  of  the  much 
canvassed  scheme  has  recently  taken  place.  The  licensees, 
Messrs.  Crompton  &  Co.,  have  been  given  guarantees  by  the 
two  municipalities  concerned  of  4^  per  cent,  per  annum  on 
ttie  paid-up  i;apital  required— a  sum  amounting  to  15^  lacs 
of  rupees  (£100,UOU).  The  arrangement  arrived  at  is  that 
the  municipalities  are  to  share  all  the  profits  above  the 
4i  per  cent  guaranteed  for  the  seven  years'  period  of  their 
ga-ir-iutee— the  licensees  anticipating  that  the  concerns  will 
pay  at  least  8  per  cent,  after  three  years'  working.  If  this 
aiiticip-ition  is  leilised  the  municipalities  shon  d  tio  well  on 
the  deal.  It  is  proposed  to  form  a  limited  liability  com- 
pany, under  the  Inilinn  Companies'  Act,  with  the  well- 
kiiovvn  firm  of  Messrs.  Martin  &  Co,  of  Calcutta,  as 
managing  agents,  the  cipiial  to  be  raised  in  India,  and 
residents  of  the  two  towns  being  given  an  opportunity  of 
taking  shares  in  what  is  expected  to  prove  a  profitable 
investment. 

"  It  is  also,  it  may  be  mentioned,  anticipated  tbat  when 
the  supply  of  electric  power  is  available,  an  additional 
demand  is  more  than  likely  to  adse  in  the  way  of  small 
indnsories,  wbich  are  wont  to  spring  up  where  electric 
power  is  obtainable.  The  ideas  of  the  promoters  of  the 
present  scheme  are,  we  undeistaud,  not  confined  to  meeting 
t'le  wants  of  the  wealthier  class-s  only  ;  arrangements  are 
to  b^  mide  to  instnll  lamps  in  bazaar  shops,  the  tenants  to 
be  charged  a  fl-it  rate  of  a  few  annas  per  lamp  per  month." 

IMie  nhove  has  f)een  taken  from  a  recent  article  in  the 
AUabuhad  I'ionner,  an  I  it  gives  ome  idea  as  to  how  matters 
stand  legnrdi  g  the  proposed  supply  of  electr  city  for  light- 
intr  and  power  for  the  two  cities  mentioned.  Witii  regard 
to  Lncknow,  the  residents  may  well  indeed  be  sceptical,  a» 
there  hiive  beei  at  least  half  a  di  zen  schemes  diawn  up  and 
dis  Missed  within  as  nwny  years  The  authorities,  boih  civil 
and  mil  tary,  must  have  sheaves  of  estima'es  pigetm-holed 
soine-vbere  appertaining  to  an  electnc  supply  :  and,  inci- 
dentilly,  the  hotel-keepers  of  Lucknow  must  be  a  good 
deil  in  pocket,  throngh  the  sums  spent  by  the  representa- 
tives of  various  contraciors  in  ("alcuitaand  Bombay  who 
have  been  i^ieriodically  invitii,  or,  rather,  seduced  to  Luck- 
now to  draw  up  est  m-ites,  which,  beim;  sent  to  the  authori- 
ties coni!erried,  after  much  trouble  and  yre^t  expense,  werjB 
not  even  Hckn  "wledged  — a  want  of  ciuirtesy  which,  by  the 
way,  is  characteris' ic  of  Indian  methods. 

It  is  reported  that  a  wealthy  Indian  has  promised  to 
subscribe  Ti  la -s  (CoOOOO)  for  the  Lucknow  scheme  if  the 
miini(;ipHlity  consent  to  tjive  bis  name  to  the  undcnaking. 

Ciilrul/a  h'lctirir  Si'p/ilg  Corjmratinn,  Ltd. —  I'he  con- 
sulting eniriiieers  of  this  prosperous  i-ompany  in  liOndoQ 
hive  recently  given  a  contra<:t  to  the  British  Thomson- 
Honst.on  Co.,  of  Iluirby.  for  a  O.ODO-KW.  set — the  largest 
steam  turbine  set  out  Eist— for  the  new  CosMfxjre  power 
hou-e,  Calcut'a. 

The  present  plant  consists  of  four  3  000-KW.  Oerlikoa 
steam  turbine  sets,  one  8I)0-KW.  ditt^>,  and  four  50ii-KW. 
Belliss  sets  ;  the  supply  is  at  G.OOO  vlts,  50  periods, 
transformed  at  several  sub-stations  to  \hO  volts  direct- 
current  three-wire,  and  covering  an  area  of  109  square 
miles. 

Darjeeling.  —The  death  is  reported  through  drowning  of 
the  popular  and  very  able  muuioipal  electrical  engineer,  Mr. 
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G.  P.  Robertson.  He  recently  spent  a  period  at  Lome  and 
on  the  Continent,  iuti'iiring  into  the  most  recent  and 
moiern  improvements  in  long-distance  hydro-electric  trans- 
mission practice,  and  on  his  return  to  India  was 
deputed  to  survey  and  develop  a  further  scheme  for  the 
Darj^eling  esension  electric  power  system.  It  was  while 
actively  engaged  in  this  operation  that  he  recently  met  his 
€nd  by  his  boat  being  capsized  in  the  Rungeet  River.  He 
was  an  extremely  able  and  energetic  engineer,  and  a  hard- 
headed  Sco.sman,  whose  advice  and  guidance  will  be  sadly 
missed  by  the  Darjeeling  municipality.  Besides  being 
electrical  engineer,  he  was  in  charge  of  the  sanitary, 
drainage  and  buildings  department  of  th's  flourishing 
municipality,  and  his  work  in  each  of  the  departments  attest 
to  his  all-round  capabilities. 


CONDITIONS  AFFECTING  THE  VARIATIONS 
IN   STRENGTH  OF  WIRELESS  SIGNALS. 


The  paper  read  before  the  Ikstitftion  of  Electrical  Ekgin- 
EEKS  by  PaoF.  E.  W.  Marchant,  and  abstracted  ia  our  last  isBue, 
was  discussed  in  London  on  F  :braary  1 1th. 

Mr.  \V.  Duddell.  in  opening  the  discussion,  said  the  paper  raised 
many  questions,  but  he  would  confine  himself  to  the  problem  of 
measurements,  because  insuffi^jient  results  had  b.en  obtained  to 
enable  satisfactory  conclusions  to  be  arrived  at  as  to  the 
discrepancy  between  day  and  night  signals.  He  referred  to  the 
necessity  for  organised  observation  over  a  wide  ares,  pointing  out 
that  the  programme  discu-sed  in  Brussels  for  making  such 
measurements,  which  had  been  abandoned  owing  to  the  war, 
showed  the  difficulty  of  keeping  constant  conditions  of  measure- 
ments in  different  places.  He  took  issue  with  the  author  as  to  whether 
the  Einthoven  galvanometer  was  so  sensitive  as  stated.  Lately 
Abrahams  had  constructed  an  improved  moving  coil  galvanometer 
in  Paris,  which  was  quite  as  sensitive  a' the  Einthoven  instrument, 
and  it  was  evident  that  we  were  on  the  point  of  obtaining  a  suffi- 
ciently sensitive  instrument  to  record  long-distance  measurements. 
Mr.  Vyvyan,  who  apologised  for  the  absence  of  Mr.  Marconi, 
mentioned  that  some  long  distance  records  of  night  signalling  had 
been  obtained  from  Melbourne,  ship  to  bhore  and  rice  rifr.ia^ 
covering  2,000  miles  with  a  1J-kw.  set,  which  was  the  grea'est 
distance  obtained  with  such  a  set.  I:  was  difficult  to  come  to  any 
conclusions  as  to  coniitions,  lac,  without  some  organised  sjstem  of 
collaboration,  extending  over  a  period,  for  making  obs  ^rvations. 

Dr.  W.  H.  Eccles  thought  the  most  useful  feature  of  the  paper 
would  ba  the  details  of  the  usa  of  the  Einthoven  galvanometer, 
especially  when  organised  mea-urements  could  be  made.  I  a  the 
Pacific  it  was  found  that  with  a  2-KW.  wireless  set  it  was  normally 
possible  to  commuaicate  over  2,0i)0  miles  at  night,  and  freak 
signalling  in  the  summer  had  been  estabVs'oed  over  3,000  miles  and 
3.500  miles  in  the  winter.  Ia  the  day  the  possible  range  was  only 
some  200  miles.  Dr.  Marchant  was  only  getting  one-tenth  of  the 
variation  that  was  being  obtained  in  Pacific  work.  For  short 
distances  the  upper  layers  of  the  atmosphere  probably  had  little 
inflaence  on  the  result,  b  jt  it  was  otherwise  in  long  distances.  I  a 
wet  weather,  the  loss  of  insulation  increased  the  damping  effect, 
and  might  account  for  20  to  30  per  cent,  difference  in  measure- 
ments 

Mr.  J.  E.  Taylor  said  as  regarded  the  theoretical  assumptions  as 
to  causes  of  varying  stren.xth  of  wireless  signals,  he  had  little 
belief  in  any  of  the  speculative  theories  put  forward,  particularly 
in  regard  to  ionised  air,  &j.  He  suggested  that  the  antenna  had 
superimposed  on  its  own  field  another  field  due  to  the  atmospheric 
potential  grade,  which  had  the  effect  of  greatly  increasing  the 
field  in  an  upward  direction,  and  this  gave  riie  to  radiation  at  a 
liigh  level  much  above  the  normal.  As  the  ranee  inorei»ed 
defractiou  due  to  low  level  radiation  would  sift  out,  but  the  high 
level  radiation  wou'd  persist. 

Admiral  Sis  H.  B.  Jackson  thought  the  Pacific  would  be  an 
excellent  area  in  whioh  to  experiment  on  account  of  its  numerous 
small  islands  and  long-distance  transmission. 

Mr  Campbell  Swinton  expressed  snrpripe  at  the  uniform 
lesults  Sail  CO  hava  been  obtained  with  the  crystal  detector,  which 
was  usually  very  variable.  No  other  method  of  measurement  was 
80  sensitive  as  the  galvanometer  method,  and  it  would  be  a  great 
benefit  if  a  method  could  be  devised  which  elimina'ed  rectifjing 
the  current. 

Da.  J.  A.  Fleming,  whose  remarks  were  communicated, 
said  that  similar  measurements  had  been  carried  ont  at  Uaiver- 
sity  College  on  signals  coming  from  the  Eiffel  Tower. 
Tue  signals  were  received  on  an  Einthoven  galvanometer  through 
the  usual  form  of  tuner.  To  calibrate  the  galvanometer  they  used 
two  coils,  the  mutual  inductance  of  which  at  various  distances 
wa3  known,  so  that  by  measuring  the  primary  current  by  hot 
wire  ammeter  they  could  determine  the  value  of  the  secondary 
current  ;  the  latter  was  made  to  take  the  place  of  the  antenna 
current,  and  it  was  then  possible  to  repeat  the  dfflictions  of  the 
Einthoven  galvanom-ter  produced  by  the  Paris  signals  by  a  known 
current  ia  an  artificial  antenna  using  the  same  frequency.  The 
observations  were  made  by  Mr.  Cjursey  ;  from  the  charts  made  it 


appeared  that  the  greatest  falling  off  in  signal  strength  occurred 
when  it  was  clouded  both  in  Paris  and  London.  But  before  any 
valid  conclusions  could  be  drawn  it  would  be  necessary  to  have  an 
antenna  set  up  near  Paris  and  an  automatic  record  kept  of  signal 
strength  close  to  the  fending  station  :  such  ai  anttnna  should  be 
in  duplicate — earthed  and  non-earthed.  He  c^uld  not  believe  that 
the  large  variations  of  strength  in  only  200  miles  observed  in 
London  were  entirely  doe  to  ionisatinn  of  the  air  ;  in  short-dis- 
tance transmission  there  was  a  considerable  degree  of  propagation 
through  and  over  the  earth's  crust,  and  reception  was  not  entirely 
dufi  to  a  true  space  wave. 

PaoF.  Howe  said  he  also  had  been  making  measurements  of 
signals,  A: :.,  with  a  view  to  getting  measurements  of  the  actual 
fi-ld  set  up  by  the  signals.  He  explained  the  difficulties  of  thermal 
galvanometer  measuremects,  admitting  the  advantages  of  the 
Einthoven  galvanometer  method  used  by  the  author,  which  elimi- 
nated trouble  due  to  other  people  sending  signals.  Basillie  had  showed 
that  if  the  wave  length  was  altered  only  a  very  little,  great  differ- 
ences in  results  were  obtained.  He  was  very  glad  to  hear  a 
denunciation  of  the  ionised  atmosphere  theory  ;  it  could  be  made 
to  fit  any  desired  condition  at  will. 

PaOF.  Marchant.  in  replying,  said  he  wished  to  stimulate 
obervation  of  signals,  and  had  put  up  theories  with  a  view  to  their 
being  demolished  if  necessary.  It  was  extremely  difficult  to  cali- 
brate an  aerial,  and  they  were  driven  to  calibrating  the  secondary. 
The  Einthoven  galvanometer  was  one  of  the  bett  ava  lable.  He 
agreed  that  the  Pacific  was  a  wonderful  place  for  transmission, 
and  that  this  result  was  due  to  local  conditions,  as  such  results 
had  never  been  obtained  anywhere  else.  The  energy  record  was 
quite  different  from  the  distance  record.  He  found  it  quite  hope- 
less to  try  to  take  direct  measurements  of  signals.  The  ionised  air 
theory  was  excessively  convenient  as  a  medium  of  explanation,  but 
he  was  bound  to  say  he  thought  ionised  air  was  a  factor. 


NEW     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Electric  Heating  and  Yentilation. 

The  Cbedenda  Conduits  Co.,  Ltd.,  of  Chester  Street,  Aston, 
Birmingham,  after  having  spent  a  considerable  time  in  experi- 
menting and  tests,  have  just  placed  on  the  market  a  system  of 
heading  and  ventilating  by  electricity,  and  have  now  actually  at 
work  at  the  showrooms  of  their  London  agents  (Messrs.  Baxter 
and  C  muter,  Ltd.,  219,  Tottenham  Court  Riad),  an  installation 
giving  very  satisfactory  results  in  an  exceedingly  d  fficolt 
situation,  which  they  invite  anyone  interested  to  call  and  inspect. 

S  >me  of  the  advantages  claimed  for  this  system  are  set  out 
below  : — 

It  ensures  proper  circulation,  distribution  and  equalisation  of 
temperature,  which  is  essential  to  a  proper  heating  system. 

Immediate  results  are  obtained  as  soon  as  the  electric  current  is 
switched  on,  in  all  parts  of  the  building,  and  the  heat  is  not 
localised  as  is  the  case  when  separate  radiators  or  fires  are  used. 

The  system  is  entirely  automatic  in  its  action  and  requires  no 
attendant. 

I  ■.  req'iires  no  coal  or  water,  as  in  the  case  of  steam  heating 
plant,  and  does  away  with  all  boilers,  radiators,  steam  pipes,  valves, 
traps  and  pump*. 

Ii  can  be  used  for  cooling  the  atmosphere  in  hot  weather,  and 
cin  be  fitted  with  air  filters  and  czonisers,  which  makes  it  an 
ileal  system  for  hospitals. 

The  system  is  considerably  less  expensive  both  to  install  and 
maintain  than  steam  heating  and  other  systems. 

The  system  ia  so  arranged  that  by  switching  on  the  full  load  the 
desired  temperature  of  about  0U°  F.  is  obtained  during  the  first 
hour,  and  the  consumption  of  current  can  then  be  reduced  to  about 
a  third,  which  would  maintain  this  temperature. 

The  company  are  prepared  to  undertake  the  installation  of  their 
system  in  any  building,  and  to  advise  and  quote  for  any  work. 
They  also  make  up  these  plants  in  a  portable  form,  which  can  be 
easily  ca'ried  from  room  to  room.  They  will  be  pleased  to  give 
full  particulars  as  to  the  capacity  and  output  of  their  various 
plants,  with  the  cost  of  running  per  hour,  to  those  interested. 

An  Electric  Kitchen  in  Derby. 

The  accompanying  Ulnstration  shows  the  electric  kitchen  of  the 
Whitehall  Cafe,  St.  James's  Street,  Derby,  which  has  recently  been 
equipped  under  the  directiou  of  Mr.  T  H.  Thorpe,  Djroy,  the 
architect  for  this  imposing  building  and  the  Kinema  Hall  adjoining 
the  Cafe. 

The  electrical  equipment,  which  was  all  supplied  by  the  British 
Electric  Transformee  Co.,  Ltd.,  London,  at  present  comprises 
3t  standard  "  Tricity  "  hot-plates,  all  of  which  are  operated  from 
indicating  control  panels,  with  separate  "on  and  off"  switch  and 
fuse,  the  hot-plates  being  interchanireable  ;  IS  are  for  boiling 
purposes,  and  the  remainder  for  operating  two  double  ovens  and 
four  single  ovens.  There  are,  in  addition,  two  24  in.  X  12  in.  6-KW. 
radiant  grills,  and  a  carving  table  5  ft.  x  2  ft.  3  in.  x  2  ft.  10  in. 
high  with  hot  cupboard,  and  two  carving  dishes  with  a  maximum 
loadinir  of  7  KW.  —-1   cc  QC 

Tae  general  arraugemjut  was  set  ont  by  Mr.  F.  S.  Grogan,  of  the 
British  Electric  Transformer  C  i.,  L':d.,  in  conjunction  with  the 
manageress  of  the  Cafe,  Mrs.  A.  Esheridge. 
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In  the  view  at  the  far  end  will  be  noticed  the  meat  ffrill,  and 
on  the  table  on  the  left  are  shown  12  boiling  platei  together 
with  two  single  ovens  opposite  the  chef's  table.  On  the 
adjoining  table  two  double  ovens  and  two  single  ovens  are 
grouped,  for  the  use  of  the  patissier  who  makes  the  whole  of  the 
cakes,  rolls  and  pastries  for  the  restaurant,  and  also  for  the  shop 
attached  to  the  Cafe.  At  the  far  end  of  the  kitchen  on  the  right 
are  the  washing-up  sinks. 

The  second  grill,  which  adjoins  the  ovens,  is  retained  for  toasting 
work.  Oa  the  opposite  side  of  the  kitchen  are  fonr  hotplates, 
with  water  urns,  and  water-jacketed  coflfee  and  milk  urns, 
these  being  immediately  behind  the  tea  dispatch  counter.  The 
carving  table,  which  is  in  the  centre  of  the  kitchen,  was  installed 
here  temporarily,  bat  has  since  been  removed  to  the  restaurant. 


''  Khaki."— We  have  received  a  copy  of  the  first  number  of  a 
6d.  monthly  magazint — Klialii — which,  together  with  a  called 
news  sheet,  has  been  published  for  the  purpose  of  keeping  the 
over  sea  soldier  posted  with  news  from  the  Colonial  home  that  he 
has  left  behind  him  the  while  he  lends  his  aid  to  the  Mother 
Country.  The  magazine  is  a  very  crediti-ble  production,  contain- 
ing a  number  of  attractive  featurfs  ;  the  illustrations,  some  of 
which  are  executed  in  colour,  are  a  strong  point.  Among  the  con- 
tributors to  this  number  are  Marie  Corelli,  the  Earl  of  Ronaldsbay, 
Lord  Willoughby  de  Broke,  Israel  Zingwiil,  Rudyard  Kipling, 
.Jerome  K.  Jerome,  Norman  Bentley,  W.  T.  A.  Beare  and  Vctor 
Grayson.  Tha  magazine  A7iai;  is  published  at  Imperial  Houie, 
Kingsway,  W.C,  and  is  stated  to  be  a  patriotic — not  a  commerc  &i 
— enterprise. 


The  Electbic  Kitchen  of  the  Whitehall  Cafe,  Debbt,  Equipped  with  'Tbicity"  Appakaiis. 


The  electrical  arrangements  have  worked  so  satisfactorily  that 
extensions  are  at  the  moment  in  hand  for  the  equipment  of  the 
basement  floor  with  four  additional  ovens  and  two  more  grills. 
It  is  hopRd  that  this  will  be  opened  during  the  next  week  or  two. 

The  business  of  the  Cafo  has  during  its  first  two  months' 
working  far  exceeded  expectation",  and  this  result  is  undoubtedly 
due  in  a  large  degree  to  the  appointment  of  Mrs.  Etheridee, 
who  has  not  only  had  West  End  experience,  but  was  for  a  time 
associated  with  the  "Tricity"  Hiuse,  London. 

The  Cafo  is  illuminated  by  indirect  lighting,  and  its  copiness 
makes  it  an  attractive  rendezvous.  The  supply  pressure  is  230  volts, 
and  the  installation  is  balanced  on  the  two  sides  of  the  three- wire 
system.  There  is  also  a  duplicate  service  carried  into  the  meter 
room,  with  a  three-pole  throw-over  switch. 


WAR    ITEMS. 


Board  of  Trade  Reports.— The  Board  of  Trade  Commercial 
Intelligence  Department  has  now  ixsued  list  (S  B),  which  is  the 
weekly  list  dited  February  l:ith,  of  inquiries  for  sources  of  supply 
of  goods.  Copies  may  be  obtained  by  British  manufacturers  on 
application. 

Metal  Prices  in  Germany.— According  to  La  Lnmiere  EUc- 
Iriijvj;  the  price  of  copper  in  Germany  is  about  £110  per  ton  ;  of 
aluminium,  £225  to  £250  per  ton,  compared  with  £80  before  the 
war  ;  and  of  antimony  £100  to  £105,  compared  with  £22  lOs. 

York  Electricity  Employes.— A  return  made  hv  Mr.  ,1.  W. 
Hame.  t-lectrical  engineer  and  tramway  manager  at  V.>rk,  shows 
that  55  of  the  staff  are  serving  with  the  Colours — 22  from  the 
electricity  department  and  :S3  from  the  tramways  department. 
Two  men  formerly  in  the  latter  have  lost  tht-ir  lives— II.  R-iwson, 
of  the  King's  Own  Scottish  Borderers,  and  G.  Britton,  of  the 
Lanes.  Fasiliers. 


Notes  from  France.- M.  H.  Parodi,  who  bore  a  prominent 
part  in  the  proceedines  of  the  j  tint  meeting  of  the  Soc-6'e  Inter- 
nationale des  Electriciens  and  the  Institution  of  Electricsl 
Engineers  at  Paris  in  1913,  as  chief  engineer  of  the  electiio  service 
of  the  Cip.  de"  Chemins  de  fev  d'Orlcans,  went  to  the  front  as 
lieutenant  of  artillery.  La  Lumil-re.  AVw^ffV/?/^  announces  that  in 
consequence  of  his  eagerness  to  undertake  ai.y  dangerous  task  that 
offers  itself,  and  his  excellent  work  in  the  trenches,  he  has  been 
named  Chevalier  of  the  Legion  of  Honour  and  promoted  to  captain. 
His  high  position  on  the  railways  would  have  entitled  him  to 
higher  rank  than  that  of  lieutenant  had  he  chosin  to  accept  it. 
M.  J.  L.  Routin  has  also  received  the  Order.  f.  ...  i        /-jg 

Amongst  those  who  have  fallen  are  P.  Le  Bnuf,  a  valued  con- 
tributor to  £a  Lnmiire  SlrHrh/iif  ;  Henri  Bunao,  of  the  Labora- 
toire  Central  d' Electricity  ;  and  Paul  Reu:'8,  chief  engineer  to  the 
Compagnie  Tnorason  Houston. 

The  same  j  urnal  g.ves  a  complete  and  detailed  list  of  the'enemy 
firm«  of  an  electrical  character  that  have  been  sequestrated  by  the 
French  Governmi'nt.  ••••00  o 

Russian  and  IJritlsli  Relations.— A  Renter  dispatch  from 
Petruerad  states  that  at  a  distineuihhed  gathering  of  professore 
held  there,  which  was  attended  hy  Councillors  of  the  Empire  and 
members  of  the  Duma,  M.  Bieloff,  librarian  to  the  Duma,  deliverid 
a  lecture  in  which  he  urged  that  a  snciety  hhould  be  founded  for 
establishing  closer  relations  between  Russian  and  British  prof,  siore 
and  students.  An  influential  Cjmmittee  was  appointed,  and  the 
desire  was  generally  expressed  for  the  iradication  of  German 
influence  from  Russian  education. 

German  Electric  Concern  Sequestrated  in  KidT.-The 
Ait-Jf  Myxd  says  that  by  decree  ot  the  War  D  partment  the 
Kitff  branch  of  the  Cermnn  concern  called  the  Siemens  ^S:  Hali-ke 
Russian  Electro-Technical  Factories  Co.  has  been  sequestrated. 
The  property  of  the  branch  referred  to  is  valued  at  b<.verKl  hundred 
thousand   roubles. 

Relief  Fund.— Messrs.  Raphael  Tuck  ,v  Sons,  Lti".,  hsTe  ieened 
their  patrio  io  subject  '  Defenders  of  the  Empire,"  in  popular  post- 
card form,  in  the  form  of  an  "  Oilette  "  picture  for  framing,  and 
as  a  zag  zaw  puzzle.  The  en' ire  proceeds  are  to  go  to  the  Prince 
of  Wales's  National  Rjlief  Fund 
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The  Gorernment  and  Engineering  Labour.  —  As  a  result 
«t  the  reoent  conference  bet*een  the  Eotrineering  Employers' 
Federation  and  the  Engineerins  Trade  Unions  to  secure  greater 
output  rcq  lired  by  the  Admiralty  and  War  Office,  the  Executive 
Council  of  the  Amakamited  Sjcietv  of  Eogineers  has  issued  a 
Bt»tem-nt  to  is  members  setting  forth  the  proposals  and  sugges- 
tions of  the  Uaions  to  overcome  the  shortage  in  various  classes  of 
WJrkpeopie.     They  are  as  folio  wr : — 

(o)  Firms  not  engaged  in  manufacture  of  war  goods  to  be  given 
such  work. 

(J))  F.rms  at  present  working  short  time  to  transfer  their  work- 
men to  firms  engaged  on  Gjvernment  work. 

(c)  Jjint  rflprest^nta'ions  to  be  made  to  the  Government  to  pay 
suitistence  allowance  to  men  working  in  places  a  distance  from 
their  home'. 

(</)  That  the  Government  draft  skilled  engineers  from  Austra- 
lasia, Canada,  and  S  lUth  Africa. 

(c)  In  view  of  the  fact  that  10  010  skilled  engineers  have 
recently  enlisted,  thus  reducing  the  supply  of  skilled  labour,  the 
Government  should  withdraw  from  military  duties  all  those  avail- 
able for  industrial  purpo-«s. 

The  men's  representatives  consider  that  if  the  foregoing  sugges- 
tions were  adopted,  a  suffi  lient  supply  of  skilled  labour  would  be 
at  the  service  of  the  nation  to  cope  with  the  na'ional  Fituation 
without  encroaching  upon  the  trade  rights  of  operative  engineers. 
We  should  have  thought,  however,  that  the  present  is  not  the 
time  t->  insist  upon  "trarie  righ's."  There  has  never  been  a  time 
in  the  history  of  Trade  Unionism  when  there  was  more  need  for 
the  co-opRration  of  employer  and  employe.  Apparently  patrintium 
and  Trade  U  lionism  are  not  convertible  terms. — Machinery  Market. 

A  War  Trade  Department.— Accordin;?  to  a  statement  pub- 
lished in  several  newspapers,  in  vi<;w  of  the  complexity  and  volume 
of  work  involved  in  dealing  with  applications  for  esiort  and 
import  licences  during  the  war.  a  Department  under  the  Treasury 
(to  be  culled  the  War  Trade  Department)  has  beea  formed  to  replace 
the  Committee  on  Trade  with  the  En^my,  so  far  as  this  work  is 
conoernel.  At  the  rfq-iest  of  the  Prime  Miui-ter.  Lird  Emmott 
has  oonsantfld  to  act  as  Director  of  this  Department,  and  Sir 
Nithaniel  H  ghmore  will  be  the  secretary.  The  War  Trade 
Departm-nt  will  deal  with  all  applications  for  the  grant  of  export 
and  import  licences,  and  "will  embrace  an  intelligence  divii'ion, 
which  will  serve  as  a  clearing  bouse  for  all  war  commercial 
information.  The  remainder  of  the  work  of  the  Trading  with  the 
Eaemy  Committee  (relating  to  the  movements  of  funds  and  other 
questions  in  which  the  Treasury  is  mainly  concerned)  will  be 
transferred  to  iha  Treasury,  and  will  be  performed  by  Sir  Arthur 
Taring,  the  Parliamentary  Counsel  and  hi«  s'aff.  Esporters  and 
others  concerned  are  informed  that  all  applications  for  licences  to 
export  prohibited  and  restricted  goods,  and  all  communications  in 
respect  thereof,  which  have  hitherto  been  sent  to  the  Commis- 
sioners of  Customs  and  Eicise,  should  be  sent  to  the  offices  of  the 
new  Department,  addressed  to  the  Secrf-taTy  War  Trade  Depart- 
ment, 4,  Central  Buildings,  We»tmin"tpr,  S  VV. 

Incaadeseent  Electric  Lamps  In  Russia. — At  a  recent  meet- 
ing of  the  electrical  section  of  the  Ra-riaa  Technical  S'ciety,  it 
was  shown  that  the  nnraher  of  electric  incandesc-nt  lamps  in  use 
in  Rass'a  is  about  15.000,000,  and  that  the  increase  in  the  m-e  of 
electric  light  is  about  15  per  cent,  per  annum.  It  was  calcu'ated 
that  the  annual  demand  for  lamps  would  be,  10  000  000 — 
7,500,000  renewals,  and  2  500  000  to  supply  increased  demand: 
lamp  sockets.  3  500,000;  switches.  2  000  000:  plug^',  abou: 
1,000,000  ;  and  knife  switches,  ab^nt  10,000.000.  Oq  the  question 
of  the  pos8:bility  of  producing  these  goods  in  Ra^sia  no  c'eir 
views  were  expressed.  The  meeting  thought  the  estimated 
quantities  were  yery  moderate,  and  that  the  number  of  10,000,000 
as  the  annual  consumption  of  lamps  might  be  accepted  in  all 
safety. 

Doblin  Electricity  Staff  —In  a  report  issued  by  the  Dublin 
Electricity  Committee,  authority  is  a-ked  for  to  pay  extra  remune- 
lation  on  a  rearrangement  of  the  engineering  staff  owing  to  four 
of  its  members — Me^sri.  Djnnev,  Carrigg,  Clam-y  and  Cox — ■ 
volunteering  for  Army  Service.  It  having  been  decided  to  push 
forward  the  conversion  of  the  gas  lamps  to  electric,  Mr. 
E.  J.  D.vidson  has  ben  put  in  charge  of  the  construction  work. 
The  to'al  salaries  of  the  four  engineers  referred  to  amount  to 
£543  ;  the  allowance  of  half-pay  to  relatives  is  stated  at  £281,  and 
the  special  allowance  reqairel  for  the  war  period  is  £191. 

War  Bona»i. — The  directors  of  the  British  Insulated  and  HeUby 
Cables,  Ltd.,  H-bby,  have  decided,  owing  to  the  increase"!  cost  of 
living,  to  grant  war  bonoses  a<  follows: — To  workers  receiving 
30i.  per  we^k  or  over,  a  bonus  of  3s.  per  week  ;  over  20s.  and  less 
than  303..  2s.  per  week  ;  under  203 ,  Is  per  week.  The  bonuses, 
which  started  as  from  Thursday  last  week,  and  apply  tn  male  and 
female  workers,  will  ruo  for  three  months,  and  it  will  then  be 
considered  whether  they  shall  be  continued  or  modified  or 
•withdrawn. 

Anglo-Belgian  Co.— We  observe  that  a  new  company  known 
as  the  So'-ie  e  Anglo-B-lge  D'Exoortation,  L'd.,  has  been  registered 
with  a  capital  of  £6,000  in  £1  shares,  to  carry  on  the  business  of 
merchants,  electrical,  mechanical  and  bailding  contractors.  &3. 
Among  the  first  directors  are  Mr.  R.  W.  B  aokwell  and  Mr.  Philip 
Dawson.  The  offices  are  at  14,  Great  Smith  Street,  West- 
minster. S.W. 

Learning  Bassian. — In  reply  to  a  question  in  Parliament  the 
other  day  it  was  stated  that  the  Biard  of  Education  were  consider- 
ing with  the  Board  of  Trade,  possible  extension  of  the  teaching 
of  Rassian  in  commercial  schools  and  clas-es  and  other  educational 
institutions.  It  is  stated  that  the  City  of  Lmdon  College,  Moor- 
fields,  has  some  60  students  learning  the  language. 


Blackpool  Employes. — There  are  now  some  61  members  of  the 
Blackoool  Corpor.»tion  electricity  and  tramways  department  serving 
H.M.  Fon-es  in  different  units. 

"  To  What  Base  Uses." — Eastern  Engineerivg  says  that  the 
Alljemeine  Elektriciiii'.a  Gesellschaft  "no  longer  manufacture 
10,000  KW.  turbo-generators.  They  are  making  brass  buttons 
instead." 

Personal. — Sergt.  J.  Stephenson,  of  the  2nd  South  Lancashire 
Regiment,  who  had  been  mentioned  in  Sir  John  French's 
dispatches,  was  formerly  employed  in  the  Nelson  tramways  depart- 
ment. 

London  Gizette  notice:  Territorial  Force — Cornwall  (Fortress) 
Engineers,  El-iotric  Lights  Company,  Sergt.  Bernard  Harvey  Peter 
to  be  Second  Lieutenant,  February  24;h,  1915. 

The  Times  states  that  King  Albert  of  Belgium  and  Admiral  of 
the  Fleet  Lord  Fisher  were  elected  honorary  members  of  the 
Institotion  of  Civil  Engineers  on  Tuesday  last. 

Roll  of  Honour. — Lance-corpl.  J  Alfred  Donald,  of  Blackpool, 
formerly  an  employe  of  the  Blackpool  Corporation  electricity 
department,  died  suddenly  last  week  while  on  leave,  the  cause 
being  cardiac  trouble.  He  wa»  24  years  of  age,  and  bad  recently 
joined  the  Royal  Naval  Division  Engineers  stationed  at  D.-al. 

We  have  received  from  the  British  Aluminium  Co.,  Ltd., 
a  copy  of  the  'Roll  of  Honour"  prepared  by  the  company, 
giving  the  names  of  the  very  large  number  of  representatives 
from  the  different  offices  and  factories  who  have  j  jined  the 
Army  and  Navy.     I:  takes  the  form  of  a  large  wall  sheet. 


LEGAL 


Swansea  Gas  Light  Co.  r.  Swansea  Rural  District 
Council. 

The  hearing  of  this  case  was  concluded  in  the  Court  of  Appeal, 
composed  of  the  Mister  of  the  Rolls,  Lird  Justice  Phillimore,  and  , 
Mr.  Justice  Joyce,  on  Tuesday  last  week,  upon  the  plaintiffs'  appeal 
from  a  jurigmeut  of  Mr.  Jus';ice  Warrington. 

Plaintiffs  brought  the  action  for  a  declaration  that  an  agreement 
m  vde  between  the  parties  dated  November  5th,  1909,  was  still  in 
force  and  valid.  Plaintiffs  were  supplying  gas  in  Swansea  and 
district  under  statutory  authority,  and  by  the  agreement  the 
company  agreed  to  extend  gas  mains  to  certain  roads  in  Llansamlet 
and  Class  Rural,  and  to  supply  gas  to  public  lamps  of  the 
defendants  upon  certain  terms,  and  during  the  continnance 
of  the  agreement  defendants  covenanted  not  to  put  in  force  the 
powers  conferred  upon  them  by  the  Llansamlet  Electric  Lighting 
Order  (1908)  for  the  supply  of  electrical  energy  for  street 
or  private  lighting  within  that  portion  of  their  district  agreed 
to  oe  lighted  with  gas  under  the  agreement,  and  that  they 
would  not  during  the  period  substitute  any  other  method  of  light- 
ing for  gas  sjpplied  by  the  company  ;  but  nothing  in  the  agree- 
ment should  prevent  the  defendants  at  any  time  putting  in  force 
the  order  for  the  supply  of  power.  The  agreement  was  to  run  for 
25  years.  Some  of  the  roads  referred  to  in  the  agreement  were 
outside  the  area  within  which  the  plaintiffs  had  power  to  supply, 
and  by  the  Swansea  Gas  Order  (1910)  the  limits  were  extended; 
the  price  of  gas  within  one  mile  of  Swansea  was  the  same  as  that 
charged  within  the  borough,  and  the  gas  mains  were  to  be 
extended,  &c.  Relying  upon  that  agreement  the  plaintiffs  had 
incurred  considerable  expense  in  laying  mains  and  rnaning  service 
pipes  from  the  mains  to  the  lamps  for  public  lighting.  Defendants 
contended  that  the  effect  of  the  order  of  1910  was  to  supersede 
the  agreement  and  to  release  them  from  liability  thereunder,  and 
they  claimed  that  they  were  now  at  liberty  to  put  in  force  their 
power  of  supplying  electrical  energy  for  lighting  within  any 
portion  of  the  district  agreed  to  bi  lighted  with  gas  by  the 
plaintiffs,  and  they  had  begun  to  lay  cables  for  the  supply  of  elec- 
tricity in  districts  served  with  gas  by  the  plaintiffs.  Defendants 
also  pleaded  that  the  agreement  was  nltra  rires  and  denied  com- 
mitting any  breach  of  it,  and  they  alsj  relied  on  the  provisions  of 
the  Public  Authorities  Protection  Act,  18s3.  Mr.  Justice 
Warrington  held  from  what  took  place  in  the  Hou:e  of  Lords' 
C  immittee  Boom  in  1910  it  was  agreed  that  the  agreement  should 
be  superseded,  and  he,  therefore,  gave  jadgment  for  the  defendants 
with  costs,  and  from  this  decision  the  plaintiff  company  now 
appealed. 

Mr.  George  Cave,  K.C  ,  M  P.,  and  Mr.  Percy  Wheeler  appeared  in 
support  of  the  appeal  :  and  Mr.  Clauson,  EC,  and  Mr.  Tomlin,  K.C. 
for  the  respondents. 

Ms.  Cave  contended  that  when  the  agreement  was  corns  to  in 
1909  it  was  contemplated  by  everybody  that  the  plaintiffs  should 
apply  for  a  provisional  order  to  extend  their  area  of  supply.  At  the 
trial  the  Council's  witnesses  said  it  was  expressly  agreed  in  the 
Committee  corrilors  that  the  agreement  should  bi  rescinded,  but 
that  the  G*s  Co.'a  witnesses  denied,  and  the  learned  Judge  had  held 
that  the  question  of  rescission  was  not  raised.  Unfortunately, 
when  the  Com  nittee  was  finally  informed  of  the  settlement,  the 
company's  agent,  Mr.  Cooper,  used  the  following  words  :^"  Would 
your  Lordship  allow  me  to  mention  in  connection  with  the  new 
clauses  6  and  6«,  that  they  are  the  result  of  an  agreement 
come  to  in  reference  to  the  terms  of  the  order,  which  agreement  is 
a  compromise,  and  supersedts  the  agreement  made  between  the 
promoters  and  the  opponents  in  November  last  (  "   Oj  that  sentence 
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the  learned  Jadge  had  decided  that  the  whole  aereement  had  gone. 
He  (Oounsel)  o  intended  that  the  only  point  disoasBed  between  the 
parties  wan  price. 

Mb.  Justice  Joyce  :  Of  what  nee  ia  the  rest  of  the  agreement  to 
yon  J 

Mb.  Cave  :  It  erives  na  the  public  lightiDg  of  those  parishes  for 
S5  years  on  terms  which  have  bfen  very  carefully  laid  down,  and 
without  which  it  would  be  impoBsible  for  any  company  to  nnder- 
takr!  public  lierhtiner  in  any  district.  He  submitted  that  the  appeal 
oaerht  to  be  allowed. 

Mr  Cl^uson  and  Me.  Tomlin  havin?  supported  the  jadgment 
of  Mr.  Justice  Warrineton  on  behalf  of  the  respondents,  and  Mb. 
Cavb  having-  replied  at  the  comlusion  of  the  areruments,  the 
Masteb  op  the  Rolls,  in  deliveringr  judgment,  eaid  that  for  the 
defendants  to  succeed  they  had  to  establish  that  the  aereement 
ia  question  had  been  superseded  by  an  agreement  made  in  the 
H  luse  of  Lirds  when  the  company  were  obtaining  their  provisional 
order.  To  succeed  the  defendants  had  to  establiph  that  there  was 
a  contract  to  that  eflfect.  Mr.  Justice  Warrington  had  come  to  the 
conclusion  that  there  was  no  such  bargain,  and  it  was  impossible 
for  the  C  mrt  to  take  a  different  view.  But  the  Judge  had  held 
that  although  there  was  no  bindincr  agreement  made  in  1910  for 
the  supersession  of  the  document  of  November,  1909,  yet  the  par- 
ties had  proceeded  on  the  footing  that  there  was  sume  such  agree- 
ment. That  was  a  proposition  on  which  there  had  been  no  real 
argument,  and  it  was  not  necessary  to  decide  it.  But  Mr.  Justice 
Warrineton  had  held  that  the  application  for  a  pro- 
visional order  extending  the  Gas  Co.'s  limits  of  supply  was  in 
the  minds  of  both  parties  in  November,  1909,  and  under  these 
circumstances  it  wa^  not  open  to  the  defendants  to  say  that  the 
contract  could  not  be  enforced. 

The  other  Judges  concurred,  and  the  appeal  was  accordingly 
allowed,  and  a  declaration  made  that  the  agreement  of  1909  had 
not  been  cancelled  by  any  such  agreement  as  was  sneerested,  nor 
was  it  vai-ied  save  (if  at  all)  so  far  as  it  was  varied  by  the  pro- 
visional order. 

The  appellants  were  awarded  the  costs  of  the  appeal,  there  being 
no  order  as  to  the  coats  in  the  Court  below. 


L.CJ.C.  r.  Assessment  Committee  op  the  Borough  of 
Islington. 

In  the  House  of  Lords  on  Monday  the  hearing  was  concluded  of  an 
appeal  by  the  L.C  C.  aeainet  a  decision  of  the  Appeal  Court,  which 
aet  aside  an  order  of  Mr  Justice  Bray  and  Mr  Justice  Lush  for  the 
appointment  of  a  person  to  make  a  provisional  valuation  list  con- 
taining the  gross  and  rateable  value  of  the  tram  vays  as  reduced. 
The  Council  made  its  application  for  a  valuer  on  the  ground  that 
oompetitinn  by  motor-'buses  had  affected  the  tramways  and 
entitled  them  to  a  proviiional  assessment.  Their  Lirdships  now 
allowed  the  appeal,  and  stated  that  they  would  give  the  reasons  for 
their  decision  at  a  later  date. 


FosBBEY  r.  Dublin  United  Tbamway  Co.,  Ltd. 

On  February  19 -,b,  a  Dublin  jury  awarded  £1.100  to  Mrs.  Fosbery, 
-wife  of  Mr  Gsore-e  Fosbeiy,  an  official  of  the  National  Bank.  Dublin, 
who  sued  the  Dublin  United  Tramway  Co.  for  damages  for  injuries 
caused  to  the  plaintiff  by  defendants  not  haviner  properly  lighted 
a  lorry  in  Dablin  one  night  last  Dcscember,  whereby  the  plaintiff 
fell  over  the  shafts  of  the  vehicle.  Defendants  accepted  the 
verdict,  but  contended  that  the  damages  were  exoesnive.  A  stay 
of  execution  was  granted  to  enable  them  to  move  further  in  the 
matter,  and  they  agreed  in  the  meantime  to  pay  £200  to  the 
plaintiff. 


DISTRIBUTION    AND    RISE 
OP    TEMPERATURE    IN    FIELD    COILS. 


By 


Pbof.  M. 
B.Sc, 


MACLEAN,   D.Sc,   M.I.E  E.,  D.J    MACKELLAR 
A.M.I.E.E.,  and  R.  S.  BEUG,  Grad.I.E  E. 


^Abstract  of  paper   read    before  the  INSTITUTION  OF  ELECTRICAL 
EngINEEBS  at   Glasgow,  Februari/  dt/i,   1915.) 

The  paper  deals  with  the  temperature  rise  at  various  points  in  a 
field  coil  of  a  120  KW.  variable-speed  D  c.  motor,  under  vajious 
conditions  ;  the  motor  is  installed  in  the  Royal  Technical  Coll<  ge, 
Glasgow,  driving  an  alternator,  and  is  a  six-pole  500  volt  machine 
with  comtnutating  poles  and  a  compensating  winding.  Thermo- 
couples of  copper- constantan  were  provided  by  the  makers  in  one 
of  the  coils,  as  shown  in  fig.  1  ;  the  rise  of  temperature  of  E  yas 
practically  equal  to  that  of  A,  and  D  to  H,  so  D  and  E  were  omitted 
from  the  curves.  The  distribution  of  temperature  is  nhown  in 
fig.  2,  for  an  armature  current  of  8  amperes,  and  fig.  3  shows  the 
rise  of  temperature  at  the  hottest  point  c  for  the  same  armature 
current,  while  fig.  4  shows  the  rise  for  an  armature  current  of 
160  amperes. 

Tae  field  coil   is  cylindrical,  with  a  superficial  area  of  1,746  cm*., 
excluding  the  area  I'f  the  p  de  shue,  which  is  I,4nO  cm"''. 

The  ra'i  i  of  the  fi  lal  riseof  temperature  to  the  niimb.'r  of  watts 
IB  greater  for  the  higher  speeds  as  shown  in  Table  I.     A  spetd  of 


750  E.p.M.  corresponds  to  a  peripheral  speed  of  the  armature  of 
23'56  metres  per  second.  Oa  the  other  hand,  the  ratio  for 
generators  is  less  for  increasing  speeds. 


TABLE  L 


Field 
eurrenfc, 
amperes. 

1  2 

165 

35 


Armatare 
current, 
amperes. 


Peripheral 

speed, 
m.  per  sec. 

23-56 

17-9 

1225 


Final  rise  of 
temperature  at 
Cin  degrees  C. 

94 
114 
51-2 


Bise  in  tempera- 
tare  .^  watts 
Watts.      after  6  hoars. 


28-82 
55  14 
2958 


0-326 
0207 
0173 


Hawkins  and  Wallis  give  the  following  expression  for  the  field 
coils  of  dynamos  : — 


Rise  of  temperature 


watts 


area         1  +  b  v 
where  a  and  b  are  constants. 

If  this  equation  is  applied  to  the  results  in  the  above  table  at  a 
load  of  8   amperes  in  the  armature,  and  is  solved  for  the  three 
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Fig.  1.— Position  op      Fig.  2.— Distribution 
Thbbmoc-odples.  of  Tempbbatube. 


speeds,  the  three  simultaneous  equations  give  three  resnlta,  the 
mean  of  which  gives  a  =  198  6  and  b  =  —  0  0263.  Substituting 
these  values  of  a  and  *,  the  results  aet  out  in  Table  II  are  obtained. 
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The    results  obtained  by  dealing   similarly   with    the   rises   of 
temperature  in  four  hours,  and   with  a  current  of  50  amperes  in 

TABLE  II. 
Peripheral  spped  of  armature  '98  6 


in  metres  per  second. 

23  .-,6 

17-9 

12  25 


1  —  0'l2tiS  *. 
524 
37fi 
293 


the  armature  are  512,  414  and  325  respectively,  the  mean  valnea  of 
a  and  b  being  232-8  and  —  0  023  respectively. 


Electric-Lijilit  JSwitcliiii*!:  E\:iiiiiiiatioii.s.— We  have 

on  previous  occafi  US  alluded  to  the  examinations  inafiu'ed  by 
Messrs.  A.  P  Lundberg  S:  Sjns,  and  the  euhj-ct  is  brought  to  the 
front  once  more  by  the  lists  of  successful  competitors  in  the  most 
recent  of  these  examinations,  which  are  published  in  this  issue. 
Considering  that  the  subject  dealt  with  mainly  concerns  those  of 
fighting  age,  the  results  given  are  eminently  satisfactory  so  far 
as  numbers  go,  and  it  is  to  he  presumed  that  they  are  also  fatie- 
faotory  from  the  examiners'  point  of  view.  It  seems  that  the 
eubject  of  electric-light  switching  (otherwise,  the  control  of  glow- 
lamp  circuits  by  means  of  more  or  less  special  tumbler  switches), 
whi<;b  haa  been  brought  into  prominence  by  this  means,  has  come 
to  stij. 
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REVIEW. 


Brozvn's  Marine   Electrician   for   Sea-Going    Engi- 
neers.   By  A.  E.  and  A.  H.  Larkman.    Glasgow; 
J.  Brown  &  Sons.     Price  5/-  net. 
Since  we  last  reviewed  this  book,  in  our  issue  of 
December   ist,    1905,   it  has  been  very  considerably 
revised,  and  many  of  the  criticisms   we  then  made 
have  apparently  borne  fruit.      There   is,    however, 
still  a  need  for  the  elimination  of  those  parts  which 
appertain    only    to    land    installations,    whilst    more 
space  might  be  suitably  devoted  to  "  wiring,"  which 
is  somewhat  inadequately  treated  in  the  present  edi- 
tion as  regards  its  special  bearing  on  ship  work. 

It  is  news  to  us  to  learn  that  commutators  are  now 
made  of  phosphor-bronze  instead  of  copper.  We 
think  the  authors  must  be  generalising  from  some 
particular  instance  they  have  in  mind. 

In  discussing  alternating  current,  the  authors  ap- 
pear to  be  under  the  impression  that  high  pressures 
are  essential.  On  page  23,  in  discussing  alternating 
currents  generally,  the  reader  is  given  the  impression 
that  the  "usual  method  of  dealing  with  alternating 
current  is  to  generate  at  5,000  volts  and  trans- 
fonn  in  the  station  down  to  2,000,  and  then  transmit 
the  current  at  this  pressure  to  the  point  of  consump- 
tion, where  it  is  again  transformed  to  about  50  volts. 
We  learn  also  that  "  alternating  currents  have  been 
used  and  discarded  intermittently  by  engineers,  but 
since  the  introduction  of  transformers  their  use 
aboard  large  vessels  is  probable,"  notwithstanding 
that,  according  to  the  authors,  "  the  distribution  of 
current  to  several  points  of  consumption  introduces 
difficulties  where  a.c.  is  used."  All  this  is  quite  irre- 
levant to  marine  practice,  as  the  question  of  high 
pressures  does  not  arise. 

There  is  a  little  inconsistency  here  and  there,  as, 
for  example,  in  connection  with  single  wiring.  On 
page  3  the  authors  state  "  c.c.  (continuous  current) 
is  very  suited  to  the  single  wire  system  of  distribu- 
tion so  much  used  in  ship  lighting,"  whereas  on 
page  144  we  learn  that  "  single  wiring  is  abolished 
in  the  Royal  Navy,  and  is  also  disappearing  in  the 
newer  types  of  mercantile  marine."  As  a  matter  of 
fact,  we  believe  that  the  single  wiring  system  has 
been  practically  obsolete  for  many  years. 

Dealing  with  the  methods  of  driving  in  vogue, 
the  authors  are  behind  the  times  in  referring 
to  belt  driving  of  dynamos  on  board  ship,  as  the 
almost  invariable  practice  now  is  the  direct  coupled 
system.  Seeing  that  one  of  the  authors  is  a  marine 
engineer,  we  are  surprised  at  the  suggestion 
to  place  a  dynamo  two  decks  vertically  above  its 
driving  engine,  and  also  that  special  multiple- 
cylinder  engines  such  as  "  Brotherheads,"  (sic) 
"  Williams,"  (sic)  "  Central  Valve,"  "  Tower  " 
and  "  Globe  "  are  now  used  for  electric  lighting  on 
board  ship. 

The  section  on  wires  and  cables  is  fairly  well  done, 
and  the  illustrations  of  joints  are  very  clear,  but  we 
think  the  Britannia  joint  is  hardly  applicable  to  ship 
lighting  work,  as  the  only  use  to  which  it  is  put  is 
in  connection  with  overhead  bare  solid  conductors. 
In  this  section  there  are  one  or  two  misprints  in  con- 
nection with  the  diagrams.  The  jointing  system  shown 
in  fig.  102  is  referred  to  as  fig.  103,  and  the  three- 
contact  rose  system  is  referred  to  as  104  instead  of 
103.  This  diagram,  and  also  fig.  104  of  the  three- 
contact  rose,  refer  really  to  land  installations  w^here 
flexible  pendants  are  used  fromceiling  roses. 

The  chapter  on  accumulators  contains  some  useful 
information,  but  the  authors  are  weak  on  the 
theory  of  the  accumulator,  as,  according  to  them. 
the  action  of  charging  coats  one  plate  with  a  layer 
of  hydrogen  bubbles,  and  the  other  with  a  thin  layer 
of  lead  sulphate,  the  lead  having  united  with  the 
SO*  of  the  acid.  On  discharging,  a  current  flows 
in  the  opposite  direction  and  the  plates  return  once 
more  to  their  normal  condition — "  that  is  the  whole 


theory  of  accumulators."  The  illustration,  as  in  the 
previous  edition,  shows  a  group  of  accumulators  in 
glass  boxes,  although  the  authors  now  rightly  add 
tliat  cells  for  ships'  use  are  more  usually  made  of 
lead  or  teak.  The  fact  is  they  are  almost  invariably 
of  lead-lined  teak,  and  we  would  suggest  that  if  any 
future  edition  is  called  for  the  illustration  should  be 
amended  accordingly. 

Generally  speaking,  there  is  much  useful  informa- 
tion in  the  book  for  marine  electricians,  but  its  value 
is  impaired  by  the  insertion  of  matter  which  has  very- 
little  bearing  on  marine  work  and  by  inaccuracies 
here  and  there,  some  of  which  we  have  pointed  out 
above. — F.B. 


ELECTRIC    HEATING    AND    COOKING, 


A  PAPER  was  read  on  this  subject  at  a  recent  meeting  of  the 
BiRMiXTHAM  AXD  DISTRICT  Klectric  Club  by  Mr.  a.  Weaving 
(JUauchesler).  Ihe  author  said  that  for  the  past  tour  years  • 
electiioal  heating  and  cooking  had  been  serious  competitors 
for  older  methods  to  meet,  and  there  was  no  doubt  that  the 
invention  of  the  nickel-chrome  resistance  alloy  had  been  of 
the  utmost  importance  in  aiding  the  development  of  the 
apparatus.  Previous  to  this  discovery  there  was  no  common 
metal  which  could  be  safely  run  at  a  bright  red  temperature 
for  any  length  of  time  when  exposed  to  the  air;  consequently 
the  most  popular  electric  heater,  the  electric  tire,  could  not 
have  existed  without  nickel-chiome  wii'e.  He  regarded  the 
electric  tire  as  the  best  heater,  as  it  had  the  following  advan- 
tages :  (1)  It  warmed  immediately  by  means  of  radiant  heat, 
any  solid  body  placed  before  it;  i,2]  it  warmed  the  air  gradu- 
ally, but  much  more  quickly  and  directly  than  a  lamp  radiator; 
(3)  it  had  the  appearance  of  a  tire.  To  be  a  commercial  success 
the  electric  heater  must  be  rehable,  inexpensive  to  maintain 
and  low  in  first  cost;  the  terminals  should  be  heavy  and  placed 
in  a  convenient  position;  the  amount  of  wire  used  in  the 
element  should  be  as  lai'ge  as  possible,  and  an  eaithing  ter- 
minal should  be  provided.  As  on  most  electric  heaters  the 
switches  were  near  the  ground,  a  tumbler  switch  was  more 
convenient  than  the  rotaiy  type,  and  although  the  tumbler 
was  more  often  operated  by  the  foot  than  the  hand,  a  good 
switch  would  stand  this  treatment  quite  well.  Ihe  electric- 
heater  to  compete  commercially  must  be  roughly  19  times 
as  efficient  as  the  coal  lire  and  3-1/3  times  as  efficient  as- 
the  gas  fire.  These  were  very  great  disadvantages,  but  still 
they  found  that  electricity  could  hold  its  own.  With  an 
electric  heater  no  combustion  took  place  and  if  proper  pre- 
cautions were  taken  the  whole  of  the  heat  generated  was 
useful.  With  a  gas  or  coal  fire  the  products  of  combustion 
had  to  be  taken  away,  and  with  them  went  the  greater  part 
of  the  heat.  This  was  fatal  to  high  efficiency.  Electricity 
had  many  advantages  the  value  of  which  was  hard  to  express 
in  money.  One  great  advantage  was  portabihty;  this  enabled 
two  or  three  fires  to  do  duty  for  a  house,  whereas  the  gas 
tire  must  be  fixed.  To  this  might  be  added  the  absence  of 
risk  of  explosion,  or  of  fire  due  to  spent  matches,  and  smoke 
on  decorations,  etc.  A  rating  giving  the  best  results  was  1.5  watts 
per  cubic  foot;  this  would  give  a  temperature  rise  of  twelve 
degrees  in  one  hour,  and  half  this  consumption  would  main- 
tain the   temperature. 

The  chief  points  to  be  considered  in  electric  cooking  were 
reliability,  low  first  cost,  and  low  ninning  costs.  Rehabiljty 
was  largely  a  matter  of  design.  All  efforts  of  design  from 
the  engineer's  point  of  view  were  directed  to  securing  the 
proper  conditions  for  long  life  in  the  heating  element.  For 
good  and  economical  cooking  the  heat  shoidd  be  evenly  dis- 
tributed in  the  oven,  yet  the  elements  should  be  arranged  so 
that  the  cook  could  make  any  portion  of  the  oven  hotter  than 
the  re?t.  The  size  of  terminals  was  even  more  important 
than  on  electric  heaters.  They  should  be  heavy  enough  to 
remove  the  slightest  doubts  of  their  electrical  carrj-ing  capa- 
city or  mechanical  strength.  The  elements  should  be  easily 
replaced  and  cheap  to  renew.  The  position  of  the  heating 
elements  was  important;  bottom  heating  only  did  not  give 
good  browning  on  the  top  of  pastiT;  top  and  bottom  heat  was 
better,  and  when  used  in  an  oven  which  was  broad  in  pro-  - 
portion  to  its  height,  was  quite  good,  but  when  the  oven  was 
ot  ordinary  shape,  that  is  in  a  ratio  of  height  to  width  of  3/2 
the  best  results  were  undoubtedly  obtained  by  the  use  of  side 
elements.  The  whole  of  the  interior  of  the  oven  should 
be  vitreous  enamelled  including  shelf  and  shelf  racks.  The 
loading  of  the  elements  should  be  enough  to  raise  the 
oven  to  a  cooking  temperature  in  25  to  30  minutes,  and  a 
temperature  of  350  degrees  should  be  maintained  by  1/3 
heat.  It  was  necessary  to  get  direct  radiation  on  to  pastrj- 
and  meat  to  insure  a  good  colour,  and  this  could  only  be 
obtained  by  running  the  elements  at  a  temperature  giving  the 
correct  proportion  of  radiant  and  convected  heat  to  suit 
the  oven.  Too  much  radiant  heat  would  brown  the  outside- 
without  cooking  the  inside,  while  too  low  a  temperature 
on  the  elements  would  tend  to  give  tough  pastry  of  poor 
colour.      .\t   present    the   rotary  switch   was    most    favourei? 
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Engines,  boilers  and  parts'. — 

'From  United  Kingdom     ... 

„      Germany        

,,      Belgium         

„      United  States 
,,      Other  countries 

1912. 
Dollars. 

679,000 

33,000 

12,000 

6.000 

31,000 

1913. 
Djllari. 

657,000 
16,000 
61,000 
24,000 
30,000 

788,000 
nes). — 

158,000 
6,000 
10,000 
11,000* 

In 

+ 
+ 

+ 

■+ 
+ 

+ 
+ 

c.  or  dec. 
DoUare. 

22,000 
17,000 
49,000 
18,000 
1,000 

Total        

Machinery,  other  {except  seu 

PVom  United  Kingdom     ... 

,,      Belgium         

Germany 
,,      Other  countries 

761,000 

ing  machi 

36,000 
3,000 
6,000 
3,000 

27,000 

122,000 
3,000 
4,000 
8,000 

by  designers,  but  the  author  had  used  tumbler  switches 
With  first-class  results,  and  had  had  a  switch  of  this  151)6  rated 
at  ten  amps,  breaking  25  amps,  at  230  volts  20  to  30  times 
daily  for  three  months.  If  the  best  and  most  economical 
results  were  to  be  obtained  a  thermometer  must  be  used. 
After  dealing  with  the  various  apparatus,  he  said  there  was  no 
doubt  that  electricity  at  a  penny  or  even  IJd.  per  unit  compared 
favourably  with  gas  for  all  oven  work,  and  when  energy 
could  be  purchased  at  a  penny  per  unit  or  under  a  complete 
cooking  outfit  would  not  cost  more  to  run  than  the  corre- 
sponding gas  cooker.  In  addition  there  was  the  unchallenged 
superiority  of  the  results  obtained  in  an  electric  oven. 


TRADE    STATISTICS    OF    THE    STRAITS 
SETTLEMENTS. 


The  following  statements,  showing  the  imports  of  electrical 
and  other  materials  into  the  various  Straits  Settlement  ports 
in  1913,  is  taken  from  the  recently-issued  ofiicial  trade  statistics. 
The  values  for  1912  are  added  for  purposes  of  comparison,  with 
notes  of  an}'  increases  or  decreases. 

IMPORTS  INTO  SINGAPORE. 


1912. 

1913. 

Inc 

.or  Dec. 

Dollars. 

Dollars. 

Dollars. 

Telegraph  and  telephone 

materials. — 

From  United  Kingdom 

...       215,000 

724,000 

+ 

479,000 

,,      Belgium 

6,000 

37,000 

+ 

31,000 

,,      Germany 

— 

5,000 

+ 

5,000 

France 

27,000 

— 

— 

27,000 

,,      Other  countries 

10,000 

9,000 

-f 

1,000 

Total 

...       288,000 

775,000 

487,000 

Tramway  and  railway  'materiah.-^ 

From  Belgium 

34,000 

71.000 

-1- 

37,000 

,,      Germany 

11,000 

8,000 

— 

3,000 

,,      United  Kingdom 

68,000 

99.000 

+ 

31,000 

,,      Other  countries 

— 

3,000 

+ 

3,000 

Total 

...       113,000 

181,000 

68,000 

Electrical  machinery. — 

Prom  United   Kingdom 

210,000 

409,000 

+ 

199,000 

,,      Germany 

39,000 

40,000 

+ 

1,000 

„      Italy     

17.000 

5,000 

— 

12,ai0 

,,      Sweden 

. — 

4,000 

+ 

4,000 

,,      Belgium 

1,000 

1,000 

— 

,,      United  State.s 

l.fJOO 

6,000 

+ 

5,000 

Japan   

10,000 

7,000 

— 

3,000 

Other  countries 

19,000» 

16,00(1 

- 

3,000 

Total         297,000      488,000 

*  Denmark  3,000  dollars. 
Engines,  boilers  and  parts. — 


+      191,000 


From  United  Kingdom 

220.000 

267,000 

+ 

47,000 

,,      Germany 

2,000 

9,0(XI 

4- 

7,000 

,,      Netheriands   ... 

— 

14,000 

+ 

14.000 

,,      United  States 

10.(100 

12,000 

+ 

2.000 

,,      Other  countries 

24,000 

16,000 
318,000 

+ 

8,000 

Total 

...       256,000 

62,000 

Machinery,  other  (except 

sewing  machines). — 

From  United  Kingdom 

...       649.000 

821,000 

+ 

172,000 

,,      Australia, 

8,000 

21,000 

-1- 

13,000 

,,      Belgium 

32,000 

14,000 

— 

18,000 

,,      German  V 

48.000 

60,000 

+ 

12,000 

„      Holland 

10,000 

7,000 

_ 

3,000 

„      United   States 

79,000 

1,30,000 

-f- 

51.000 

Other  countries 

87,000 

85,000 

-f 

2,000 

Total         ...       , 

...       913,000 

1,138,000 

23.5,000 

T.nnijis  and  lamprrare. — 

From  Belgium 

.3,000 

7,000 

+ 

4.(X)0 

Austria 

.31.000 

12.000 

— 

19.000 

,.      Germany 

...       186,000 

239.000 

+ 

53.000 

United  Kingdom 

...       128.000 

126.000 

— 

2,000 

„       United  States 

16.000 

28.000 

-t- 

12.000 

,,      Other  countries 

26,000 

31,000 

+ 
+ 

5,000 

Total 

...       390,000 

443,000 

53,000 

IMPORTS  INTO  PENANG. 

Electrical  mnchinrrii. — 

From  United  Kingdom      ...         66.000        91.000      + 

„      Germany        38.000        41.000      + 

„      Other  countries       ...  6,000'      14,000*    + 


Total        110,000      146,000 

•  Includes  Denmark  5,0(X)  dollars. 


25,000 
3.000 
8,000 

36,000 


Total        48,000      185,000      -1- 

*  Includes  United  States  2,000  dollars. 


137,000 


Lamps  and  lampivare.- 


From  Austria 
,,      Belgium 
,,      Germany 
,,      United  Kingdom 
,,      Other  countries 

1,000 

4,000 

56,000 

81,000 

7,000 

...       149,000 

1,000 

3,000 

65,000 

60,000 

6,000 

-f 

1,000 

9,000 

21,000 

1,000 

Total 

135,000 

14,000 

Telegraph  and  telephone 

materials. — 

From  United  Kingdom 
,,      Other  countries 

40,000 
2,000 

14,000 
3,000 

+ 

26,000 
1,000 

Total 

42,000 

17,000 

- 

25,000 

Tramway  and  railway  m 

ateriahs. — 

From  United  Kingdom 
,,      Belgium 
„      Holland 

2,000 
10,000 

4,000 
1,000 
4,000 

9,000 

+ 
+ 

2,000 
9,000 
4,000 

Total 

12,000 

3,000 

IMPORTS  INTO  MALACCA. 

Telegraph  and  telephone  materials.—^ 
From  United  Kingdom     ... 

Engines,  boilers  and  parts. — 

From  United  Kingdom     ...  4,000  1,000 

Machinery,  other  {except  sewing  tnachines). — 

From  United  Kingdom    ...         15,000      116,000 

18,000 


1,000   20,000   +   19,000 


3,000 


Other  countries 


9,000 


-f- 
+ 


101,000 
9,000 


Total        24,000      134,000      +      110,000 

N.B.— Dollar  =  2s.  4d. 


BUSINESS   NOTES. 


Con.sular  Votes. — SPAIN. — An  interesting  description 

of  the  operations  of  the  Barcelona  Traction,  Light  and  Power  Co., 
and  of  its  offshoot  the  Ebro  Irrigation  and  Power  Co.,  is  contained 
in  the  report  by  the  British  Consnl-General  at  Barcelona,  which 
has  jast  been  issued. 

The  eff ^^ct  of  all  this  hydro-eleotrio  development  on  the  machinery 
trade  of  Barcelona  has  naturally  been  to  disconrage  the  importa- 
tion of  steam  engines  and  boilers,  and  correspondingly  to  stimulate 
that  of  electrical  plant.  Oil  engines  are  not  imported  nor  are  they 
likely  to  be  as  long  as  the  duty  levied  on  oils  ij  so  high.  Gas 
engines  are  not  asked  for  at  present. 

As  regards  Valencia,  the  British  Consul  says  that  every  year 
there  is  an  increased  demand  in  his  district  for  small  motor  engines, 
ohietly  petrol,  for  use  in  working  small  pumps  for  irrigating,  and 
although  a  certain  percentage  of  British  makes  are  seen,  the 
majiritv  of  such  motors  appear  to  be  of  Continental  manufacture. 

Oar  Vice-Consul  at  Palma  de  Mallorca  reports  that  in  view  of 
the  successful  installation  of  electric  light  and  power  plants  in 
Palma.  several  companies  have  been  formed  for  this  purpose  in  the 
most  important  towns  in  the  interior,  viz.,  SoUer,  Alaro,  Binisalem, 
Manacor,  Santa  Margarita,  Inca,  &c.  It  is  also  hoped  to  establish 
a  tramway  system. 

CHINA.— A  report  has  just  been  issued  by  H.M.  Commercial 
Attache  at  Peking  dealing  with  the  foreign  trade  of  China  for  the 
year  1913.  There  is  much  in  this  report,  despite  its  lateness,  which 
is  still  of  interest.  The  vast  potentiality  of  the  market  is  shown 
by  the  figures  giving  the  gross  value  of  the  foreign  trade  coming 
under  the  cognisance  of  the  Chinese  Maritime  Customs,  viz , 
£152,000,000  in  1913  (as  compared  with  £132,500,000  in  1912),  and 
by  those  giving  the  net  value  of  foreign  imports,  viz.,  £.'•6,000,000, 
being  nearly  £14,000.000  more  than  in  1912.  The  increase  in 
imports  is  due  to  a  growth  of  trade  all  round,  and  cannot  be 
eitirely  accounted  for  by  any  fortuitous  or  impermanent  cironm- 
stances,  such  as  the  piling  up  of  import  stocks,  or  a  boom  in  any 
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paiticnlar  product.  Metels  and  minerals  acconnt  for  an  increase 
of  £1,500,000,  and  machinery  for  an  increase  of  £300,000.  In 
oonneotion  with  these  imports  there  is  no  indication  of  the  in- 
oreases  bein?  due  to  orer-tradins,  and  from  the  paint  of  view  of 
those  interested  in  the  general  trade  of  China,  the  figures  may  be 
regarded  with  satisfaction,  as  compensating  to  some  extent  the 
depression  in  other  branches. 

The  total  entries  under  the  two  heads,  "Machine  Tools  and 
Machinery  "  (including  cotton  gins,  which  appear  separately  in  the 
Customs  returns)  amounted  in  1913  to  a  value  of  £1,0S7,862,  being 
an  increase  of  £382,863  over  tha  corresponding  figures  for  ll>12. 
The  increase  is  distributed  under  every  item,  and  especially  under 
the  head  of  "Machinery,  Unclassified,"  which  forms  nearly  three- 
fourths  of  the  whole :  but  the  increase  in  textile  machinery  may 
be  specially  noted  in  connection  with  the  growth  of  the  cotton 
spinning  industry  of  Shanghai.  Hand  tools,  which  are  not 
included  in  the  above  figures,  rose  in  value  from  £30,696  to  £41,337. 
A  good  deal  has  been  written  about  the  rising  demand  for  hand 
tools  in  the  China  market,  and  it  may  be  worth  while  to  point  out 
that,  great  as  th*  demand  for  such  articles  may  be  in  the  future, 
the  trade  in  them  is  at  present  confiaed,  as  these  figures  show,  to 
very  small  dimensions.  Electrical  materials  and  fittings  rose  in 
value  from  £256,-41'.i  to  £350,770.  The  steady  increase  shown  by 
the  figures  for  this  item  during  several  years  past  is  to  be  attributed 
to  the  growing  use  of  electric  lighting,  which  continues  to  spread 
in  Chinese  cities,  in  spite  of  financial  difliculties.  Two  or  three 
hew  installations  in  minor  towns  were  carried  out  during  1913, 
mostly  with  plant  of  British  manufacture. 

The  continued  rise  m  the  volume  of  the  principal  articles  of 
export,  and  the  continually  extending  variety  of  articles  of  native 
roiuce,  are  the  most  promising  features  of  the  foreign  trade  of 
hina  during  the  last  decade,  inasmuch  as  hopes  of  future  develop- 
ment rest  primarily  on  the  increase  of  exports.  The  percentage 
of  exports  to  imports  went  down  to  70'7  per  cent,  in  1913  after  an 
average  of  80  3  per  cent,  in  the  four  preceding  years  The  export 
trade  had  to  suffer  fnm  high  exchange,  low  prices  in  the  European 
markets,  and  especially  from  the  want  of  silver  to  finance  it.  With 
all  these  adverse  circumstances  the  Commercial  Attache  considers 
it  wonderful  that  the  disproportion  between  exports  and  imports 
in  a  year  charaoteriaed  by  so  enormous  an  increase  in  the  latter, 
was  not  much  greater  than  it  turned  out  to  be.  The  situation  was, 
in  fact,  saved  by  the  fortunate  circumstance  that  the  country  on 
the  whole  enjoyed  good  harvests  in  1913  as  it  did  in  1912. 

The  following  table  shows  the  shares  taken  by  the  United 
K'ngdom,  Hong-Kong,  Japan,  and  Germany  in  the  import  and 
expirt  trade  of  China  in  1912  and  1913.  Two-thirds  of  the  imports, 
rill  H  ing-K)ng,  miy  be  credited  to  the  United  Kingdom.  Japan 
is  included  bjcause  the  growth  of  its  trade  is  enormously  greater 
than  that  of  any  other  country,  and  Germany,  for  the  reason  that 
Garman  oompatition  has  followed  perhaps  more  closely  than  that 
of  other  European  countries  the  linei  of  British  trade.  The  head- 
ing 'other  countries"  includes  the  trade  of  India  and  of  the  other 
British  Dominions.  The  firures  are  approximately  in  1,000,000 
Haikuan  taela  (reckoned  at  3a.  Old.  in  1912  and  3i.  Oid.in  1913):— 

Imports.  Exports. 

191-.».        1913.        1912.        1913. 
United  Kingdom  ...       7  J  97  16  16 

Hong-Kjug        148  172  103  117 

Jipan      88  119  55  66 

Germany  21  28  14  17 

Ocher  countries 151  170  182  188 

The  percentage  of  thetr»deof  the  United  Kingdom  and  Hong 
Kong  together  to  the  total  foreign  trade,  has  fallen  fr.'m  48  per 
cent,  in  1905  to  nearly  41  per  cent,  in  1913,  that  of  Japan  has 
risen  from  14  per  cent,  to  nearly  19  per  cent ,  that  of  Germany  has 
risen  from  3  per  cent,  to  over  4  per  cent.,  and  that  of  other  coun- 
tries has  risen  from  35  to  36  per  cent.  ;  40  years  ago  the  United 
Kingdom  and  Hong-Kong  together  accounted  for  67  per  cent,  of 
the  trade,  and  as  trade  expands  this  proportion  tends  to  diminish 
still  further.  So  long  as  the  trade  between  the  United  Kingdom 
(and  Hong-Kong)  and  China  continues  to  increase  in  itself,  it 
cannot  be  said  to  be  in  an  unhealthy  condition.  A  consideration 
of  the  relative  growth  of  the  trade  of  other  nations  is,  however, 
a  useful  reminder  that  the  days  of  unchallenged  supremacy  are 
over,  and  that  in  order  to  retain  that  supremacy  a  much  closer 
attention  to  the  requirements  of  the  China  trade  and  to  the  means 
of  supplying  these  requirements  than  has  been  considered  necessary 
in  the  past  is  increasingly  called  for. 

Liquidations. — The  Lighthouse  Radiator  Co.,  Ltd. 

— Particulars  of  claims  muit  be  sent  by  Mar  Ji  6  h  to  the  liquidator, 
Mr.  J.  B.  Ripkins,  10  Wellington  Place,  Guildford.  A  meeting 
will  be  held  on  March  2}rd  to  hear  an  account  of  the  winding  up. 

Ebso  Light  and  Power  Construction  Co.,  Ltd. — A  meeting 
will  be  held  on  March  22nd,  at  232,  Strand.  W.C.  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  R  H.  Bentley. 

Stolz  Electrophone  Co  (London),  Ltd,  —  A  meeting  will 
be  held  at  4b  Fredericks  Place,  0:d  Jewry,  E.G.,  on  March  24th, 
1 1  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  A.  F. 
Whinney. 

Anchor  Hospital  and  Distress  Fnnd. — The    fourth 

annual  general  meeting  of  members  of  this  fund,  which  is  in 
operation  at  the  Anchor  Cable  Works.  Leigh,  was  held  on 
February  16th,  Mr.  J.  Bowyer  (the  works  msnager)  presiding. 
The  fund  exists  for  the  purpose  of  making  annual  grants  to 
hospitals,  c  mvalescent  homes,  kc,  thereby  ensuring  to  members 
hospital  treatment  in  case  of  accident  or  other  sickness,  and  for 
granting  temporary  relief  to  members  in  exceptionally  distressed 
circumstances,  so  that  shop  collections  may  be  discontinued.     The 


Hon.  Secretary  (Mr.  A.  Crooke)  reported  that  all  the  employes 
in  the  works  and  offices  at  Leigh,  aged  17  or  over,  were  members, 
each  member  paying  Id.  per  week  He  pointed  out  the  useful 
work  which  had  been  done  by  the  fund.  Members  have  been  sent 
to  convalei^cent  homes,  and  recommendations  issued  to  those 
requiring  attention  at  the  various  medical,  surgical,  and  other 
institutions  to  which  the  Fond  contributes.  Particular  attention 
has  been  given  to  eye  trouble  amongst  the  emplcvea.  Proper 
exaiiiination  and  treatment  have  been  afforded,  and  where  necessary 
spectacles  have  been  provided.  Grants  have  also  been  made  to 
members  during  sickness,  and  young  employes  from  poor  families 
have  been  clothed  and  fed,  as  found  necessary.  The  Committee  of 
the  Fund  are  responsible  for  the  administration  and  distribution 
of  the  allowances  made  by  the  firm  to  dependents  of  members  who 
have  joined  H.M.  Forces,  and  are  also  responsible  for  the 
maintenance  of  a  Belgian  refugee  family  at  Bedford,  to  whose 
support  all  the  members  of  the  Fund  contribute.  Under  the 
auspices  of  this  Fund  fortnightly  grants  are  made  to  the  Mayor  of 
Leigh's  branch  of  the  Prince  of  Wales's'Xational  Relief  Fund,  and 
to  date  a  total  amount  of  £37  lis.  7d.  has  been  handed  over.  Out 
of  the  balance  in  hand  of  £74,  grants,  to  the  value  of  £48,  to 
infirmaries,  hospi-als,  &o,,  have  been  made.  The  officers  were 
unanimously  reelected  for  the  ensuing  year.  The  Fund  is 
generously  and  sympathetically  assisted  by  the  Anchor  Co.,  its 
directors  and  management. 

Catalon'iies  and  Lists. — Messrs.  J.  H.  Holhes  and 

Co.,  Newcastle-on-Tyne. — Pamphlet  No.  72  (four  pages),  gives  half- 
tone views  of  various  types  of  switchboards  for  lighting  and  power 
service,  and  for  mining,  mill  and  marine  installations. 

Mr.  H,  C.  Slingsbt,  142,  Old  Street.  London,  B.C.— Sheet  of 
designs  of  trucks,  ladders  and  barrows. 

Messrs.  Marshall,  Sons  &  Co ,  Ltd  ,  Britannia  Ironworks, 
Gainsborough. —  Catalogue  No.  891  (16  pages),  containing  full 
descriptive  particulars,  with  illustrations,  and  tabulated  siiss, 
dimensions,  &.O.,  of  fixed  and  portable  types  of  oil  engines. 

Messrs  Simplex  Conduits,  Ltd,  116,  Charing  Cross  Road, 
W.C. — New  electric  light  fittings  catalogue  of  276  pages.  It  begins 
with  information  relating  to  the  Simplex  "  Unit  '  system  of 
electric  light  fittings  and  notes  on  fittings  design,  and  closes  with 
a  numerical  reference  number  index,  and  between  these  two 
extremes  there  lie  hundreds  of  illustrations  and  prices  of  a  wide 
and  varied  selection  of  electric  light  brackets,  pendants,  elec- 
troliers, ceiling  fittings,  table  standards,  shop  window  and  out- 
door signs,  glassware  and  silk  shades,  and  some  50  pages  display- 
ing many  designs  of  electric  heating  and  cooking  appliances. 

Premier  Cooler  and  Enginkering  Co.,  Ltd,  Broadway 
Court,  Westminster,  London,  S  W. — Pamphlet  No.  700  describes  the 
Premier  wet-air  filters,  and  No.  701  is  a  16-page  catalogue  fully 
describing,  with  diagrams  and  half-tone  illustrations,  the  Premier 
dry-air  filter  plants.  Both  types  of  filters  are  stated  to  ba  largely 
used  in  electric  power  stations. 

Itook  \otices. — "Sell's  Directory  of  Registered  Tele- 
graphic Addresses,"  which  has  just  been  issued  for  the  year  1915 
(166,  Fleet  Street,  EC  ,  253.),  is,  as  umal,  a  very  imposing  volume. 
In  the  sections  relating  to  (a)  British  Empire  Overseas  and  (i) 
F  ireign  Countries,  names  and  cable  addresses  of  no  fewer  than 
30,000  firms  appear.  The  usefulness  of  such  a  publication  needs 
no  emphasis  when  communication  by,  cable  between  this  country 
and  Overseas  markets  ie  so  important  a  matter  to  all  manufacturers 
and  traders.  The  volume  (2,600  pages)  also  contains  an  index  to 
80,000  telegraphic  addresses  registered  in  the  United  Kingdom,  the 
information  as  usual  being  compiled  frnm  0801*1  lists.  A  classi- 
fied list  of  trades  is  entitled  "  The  National  Directory  of  Com- 
mercial Houses,"  and  it  contains  about  100.000  names. 

"  Fmcpe'lingii  of  the  Physical  Society  of  London."  Vol.  XXVII. 
Part  2.  February  15  th  1915.  London:  Electrician  FrintiDg  Stni 
Publiihing  Co  Ltd.     Price  4  §.  net. 

"  Pntreedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol  XXXIV,  No.  2.  February,  1915.  New  York  :  The  Institute. 
Price  $1. 

"Scientific  Papers  of  the  Bureau  of  Standards."  No.  238. 
"  Characteristic  Equations  of  Tungsten-Filament  Lamps  and  their 
Application  in  Haterochromatic Photometry."  Washington, U.S.A.  : 
Government  Printing  Office. 

'The  Engineer's  Year-Book of  Formulie,  Rules,  Tables,  Data,  &o., 
for  1915."  Edited  by  H.  R  Kempe,  MInst.C.E.  London  :  CrOiby 
Lookwood  &  Son.     Price  15s. 

A  Meldruni   Destructor  in  Australia.  —  A    refuse 

destructor  has  been  erected  for  the  North  Sydney  Council  by 
Messrs.  Swakbbick  &  Co.,  representing  Messrs.  Meldrums,  Ltd. 
It  is  of  the  Meldrum  Simplex,  br-'ast-feed  type  with  four  grates,  each 
grate  being  capable  of  treating  12  to  15  tons  of  garbage,  or  a  t  ital 
of  50  to  60  tons  in  L'l  hours.  The  actual  cost  of  burning  has  been 
Is.  7d.  per  ton.  Provision  has  been  made  for  dealing  with  noxious 
gases  and  smoke,  which  are  consumed  and  rendered  harmless  and 
inoffensive.  It  is  proposed  to  utilise  the  steam  generated  in  con- 
nection with  tar  plant  adjoining  the  destructor,  and  for  other 
municipal  purposes.     The  cost  was  about  £7,000. 

\ew  Zealand. — A   Christchurch   firm   which  formerly 

acted  as  agent  for  German  firms  wants  to  gat  into  touch  with 
Briti:*h  makers  of  pocket  lamps  and  batreries,  small  motors  (1 J  to 
6  volts)  and  dynamos,  metal-filament  lamps,  and  electrical  novel- 
ties. Communications  to  HM  Trade  Commissioner  for  New 
Zealand,  P  0.  Box  369.  WeUiogton. 

Bankruptcy  Proceeding'.  —  G.  J.  T.  Parfitt,  con- 
sulting electrical  engineer,  Keyneham,  Bristol. — Receiving  order 
made  February  17th,  on  creditor's  petition. 
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Trade  Openiiin'S  in  Ar<>'eiitiu.a. — The  Financial  Times 
states  tnat  tnu  Seoracary  of  the  BfitisQ  Chamber  of  Commerce  in 
the  Argentine  has  written  to  the  London  af^ents  of  the  Chamber 
drawing  attention  to  the  volume  of  Germiny's  trade  with  the 
Republic,  and  giving  advice  to  British  manufacturers  in  regard  to 
the  dispatch  of  samples,  &  •.  He  says: — "Postal  parcels  from 
Great  Britain  addressed  to  business  houses  in  this  country  are  pre- 
sumed, in  the  absence  of  any  special  indication,  to  contain  articles 
of  a  dutiable  nature.  It  is  a  common  occurrence  that  the  addressee 
is  mulcted  to  the  extent  of  8e.  or  \0i.  to  obtain  possession  of  a 
packet  containing,  for  example,  samples  of  no  value,  catalogues, 
printed  matter,  or  descriptive  pamphlets.  This  could  be  avoided 
by  the  simple  expedient  of  indicating  on  the  wrapper  the  contents 
of  such  parcels.  These  indications  should  be,  of  course,  in  the 
language  of  the  country,  and  for  the  convenience  of  British  firms 
who  may  be  desirous  of  sending  their  samples,  catalogues,  &o., 
either  direct  to  the  Chamber  or  to  individual  British  firms,  I 
give  the  Spanish  equivalents  of  some  of  the  phrases  in  most 
common  use  : — Samples  of  no  value — Maeatras  sin  valor.  Cata- 
logues—  Cata  logos.  Printed  matter,  descriptive  pamphlets — 
Impresoe." 

Russia. — In  his  report  on  the  trade  of  that  Consular 
District  in  1913,  H.M.  Consul  at  Riga  (Mr.  V.  H.  C.  Bosanquet) 
remarks  that  it  should  be  realised  by  British  firms  that  the  oppor- 
tunity offered  by  the  war  to  capture  Garmany's  share  of  the 
import  trale  to  Russia  is  one  which  it  would  be  foolish  to  dis- 
regard. The  volume  and  variety  of  manufactured  goods  hitherto 
supplied  to  Russia  by  German  firms  is  immense,  and  it  is  quite 
impossible  to  enumerate  all  the  different  clisses  and  sub-classes  of 
goods  in  which  Germany  holds  the  field.  Her  position  as  Rissia's 
nearest  neighbour,  her  commercial  enterprise,  her  extreme  adapta- 
bility, and  the  study  she  has  made  of  Russian  markets,  have  all  con- 
tributed to  secure  her  the  commercial  position  which  she  has  held. 
It  is  satisfactory  to  learn  that  an  organised  effort  is  being  made  in 
the  United  Kingdom  to  profit  by  the  present  opportunity,  and  it 
may  be  hoped  that  the  great  field  for  enterprise  offered  by  Russia 
will  not  be  neglected  by  British  minufacturers  and  merchants. 
Germany  has  supplied  a  very  large  proportion  of  the  electrical 
.machinery  and  accessories  nsed  in  the  district,  the  total  imports 
of  which  amounted  to  3,235,000  roubles  in  1913.  There  should  now 
be  a  great  opening  in  this  class  of  goods  for  United  Kingdom 
manufacturers. 

The  British  Vice-Consul  at  Archangel  (Mr.  T.  Woodhouse) 
reports  that  an  agent  in  that  town  wishes  to  secure  the  repre- 
sentation of  United  Kingdom  manufacturers  and  exporters  of  fire 
bricks,  steel,  steel  tools,  and  electric  lamps  and  fittings. 

H.M.  Consul  General  at  OJessa  (Mr.  J.  F.  Roberts,  O.M.G.) 
reports  that  a  technical  engineer  at  Ekaterinoslav  wishes  to  secure 
the  agencies  of  United  Kingdom  manufacturers  of  motors,  boilers, 
pumps,  technical  accessories,  electric  light  plant,  &s.  Communi- 
cations regarding  the  inquiry  should  be  addressed  to  the  British 
Cjnaulate  Ganeral,  UJesea, — Board  oj  Trade  Journal. 

Australia, — H.M.  Trade  Commissioner  for  Australia 
(Mr.  G.  T.  Milne— address.  Commerce  House,  Melbourne)  reports 
that  a  number  of  importing  firms  in  Melbourne,  who  in  the  past 
have  imported  the  undermentioned  classes  of  goods  from  foreign 
sources,  have  requested  that  United  Kingdom  manufacturers  of 
these  goods  should  communicate  with  them  : — Thermometers, 
mathematical  instruments,  X-ray  tubes  and  apparatus,  electric 
glow  lamps,  glass,  glassware,  bitumen. 

Cbanj-e  of  .\anie. — The  Institute  of  Industry  and 
Commerce,  which  was  inaugurated  a  few  months  ago,  has  now 
changed  its  name  to  the  laetitute  of  Industry  and  Science. 

Deed  of  Assin'iuiieut.— R.  D.  Ci  ndall  (The  Cundall 
Gas  and  Oil  Engine  Co.),  engineer  and  ironfounder,  Keighley. — 
Particulars  of  claims  must  be  sent  in  by  March  3lBt,  to  the  trustee, 
Mr.  J.  Rhodes,  37,  Manor  Row,  Bradford. 


LIGHTING  and  POWER  NOTES. 


Australia. — The  Petersham  (N.S.W.)  Council  has  in- 
augurated its  electric  lighting  scheme,  which  includes  public 
lighting  by  arc  and  numerous  high  powered  metal  lamps.  A  joint 
scheme  of  the  Petersham,  Leichardt  and  Annandale  Councils  to 
be  completed  in  June  includes  2,000,  1,000  and  300-c.P.  nitrogen- 
filled  metal  lamps.  Over  1,000  poles  and  50  miles  of  cable  have 
been  used  in  the  Petersham  contract,  which  was  entrusted  to  the 
Electric  Light  and  Power  Supply  Cjrporation  of  Bilmain. 

The  Parramatta  Supply  Co.  has  started  work  ;  some  320  incan- 
descent and  20  1,000-c  p.  lamps  are  installed  in  the  streets. 

The  proposal  of  the  Melbourne  Council  to  supply  free  metal 
lamps  to  consumers  paying  an  extra  Ad.  per  unit,  in  place  of  carbon 
lamps,  has  brought  a  protest  from  the  local  Electrical  Traders' 
Association.  The  Council  at  the  present  time  supplies  G.'),O0ii 
carbon  lamps  per  annum. 

The  Sydney  Municipal  Council  has  notified  electrical  contractore 
that  in  future  it  will  require  the  provision  of  a  red  pilot  lamp  with 
any  non-luminous  heating  apparatus,  and  where  separate  pieces  of 
apparatus  are  used  aimultaneonily  a  pilot  lamp  must  ba  provided 
for  each. — Commomoealth  Snginetr, 


Ballynieua.— Workhouse  Lightixg. — The  B.  of  G. 

has  decided  to  postpone  the  lighting  of  the  old  infirmary  with 
electricity  for  six  months. 

Barford. — E.L.  Scheme. — An  E.L.  scheme  for  this 
parish  has  been  completed  by  the  Barford  Electric  Supply  Co., 
Ltd.  For  public  lighting  11  lamps  have  been  provided,  and  are  lit 
for  25s.  each  per  annum  ;  current  is  supplied  for  lighting  at  7d  per 
unit,  and  for  cooking,  heating  and  power  at  2d.  Connections 
secured  are  equivalent  to  1,781  16-c.p.  lamps,  and  extensions  to  the 
villages  of  Wasperton  and  Sherbourne  are  projected. 

Barkiu^. — Proposed  New  Plant. — A  Sub-Committee 
of  the  Electricity  Committee  is  considering  the  electrical  engineer's 
report  upon  the  question  of  the  extension  of  the  plant  and  mains 
in  order  to  cope  with  the  increasing  demand  for  power, 

Bing'ley. — The  Electricity  and  Tramways  Committee 
has  decided  to  accept  the  offer  of  the  Keighley  Corporation  to 
maintain  a  continuous  supply  of  electricity  on  Sunday  mornings. 

Blackburn, — New  Power  Station. — An  extension  of 
the  electricity  undertaking,  involving  the  erection  of  a  new  station 
and  equipment  at  Whitebirk,  at  a  cost  of  £100,000,  is  biing 
considered. 

Brin'hton. — The  T.C.  has  considered  the  application 
of  the  B.  of  G.  that  the  energy  consumed  at  the  various  premises 
which  the  Guardians  have  taken  owing  to  the  acquisition  of  the 
workhouse  by  the  military  authorities  should  bj  charged  for  at  the 
hotel  rate.  Tue  application  was  refused,  the  Electric  Lighting 
Committee  reporting  that  separate  cables  and  meters  had  been 
provided  for  the  houses  taken,  and  owing  to  the  increased  price  of 
coal,  the  question  of  increasing  the  price  to  all  consumers  would 
have  to  be  considered. 

Buriile.v,  —  The  Guardians  have  adopted  a  recom- 
mendation of  the  Assessment  Committee  that  Messrs.  Cross  and 
Sons,  Ashworth  &  Morris,  revalue  the  gas  and  electricity  under- 
takings of  the  Nelson  Corporation. 

Cheshire, — The  C.C.  has  decided  to  petition  against  the 
Bill  of  the  Stalybridge  Joint  Tramways  and  Electricity  Board. 

Continental. — Italy. — A  little  storm  in  a  teacup  has 
just  been  settled  in  Italy  in  connection  with  the  annual  tax  on 
electricity  which  is  in  force  in  that  country.  It  appears  that  the 
tax  collectors  in  the  Milan  and  Palermo  districts  recently  had  the 
bright  idea  of  augmenting  the  revenue  from  this  tax  by  serving  a 
demand  note  for  20  lire  (about  16'  )  on  all  the  motorists  in  the 
districts  named  whose  cars  are  fitted  with  electric  lighting  instal- 
lations. Their  justification  for  the  demand  was  that  such  seta 
were  miniature  electricity  generating  stations,  and  hence  fell  into 
the  minimum  annual  tax  category,  this  being  the  same  as  the  tax 
on  a  central  electricity  station  in  a  little  town  or  village  of  5,000 
inhabitants.  The  matter  was  taken  up  with  the  Government  by 
several  of  the  leading  automobile  clubs  in  Italy,  with  the  result 
that  the  action  of  the  tax  collectors  has  been  declared  illegal,  the 
motorists  thus  again  breathing  freely. 

Dover. — Refuse  Destructor. — The  T.C.  has  appointed 
a  deputation  to  inspect  dust  destructors  at  other  places,  with  a 
view  to  one  being  provided  for  the  town. 

I)ul)lin, — Proposed  Price  Increase. — The  Electricity 
Supply  Committee  has  decided  to  recommend  the  Corporation  to 
increase  the  charge  by  Id.  per  unit  for  lighting,  and  Jd.  per  unit 
for  power.  The  estimated  expenditure  for  the  next  12  months  is 
£37,500  over  that  of  last  year,  owing  to  coal  prices,  higher  cost 
of  carbons,  maintenance,  materials,  kc.  The  Committee  proposes  also 
to  ask  the.  Council  to  reduce  the  rates  immediately  ooal  drops  to 
normal  prices. 

By  order  of  the  Electricity  Committee  the  number  of  street 
lamps  iu  use  after  10.30  p.m.  has  been  reduced  from  600  to  300, 
the  object  bping  to  economise  the  consumption  of  carbons,  the  supply 
of  which  has  been  greatly  interfered  with  by  war  conditions. 

Frodshani,— Electric    Pumping. — The   Joint   "Water 

Cjmmittee  has  appointed  a  Sub-Committee  to  report  on  the  cost  of 
working  pumps  by  gas  and  electricity.  The  pumps  are  being 
worked  at  present  by  electric  motor. 

(ilasg'ow, — The  Clyde  Valley  Electric  Power  Co.  is 
installing  electricity  for  lighting  and  power  in  the  works  of  the 
Ellangowan  Paper  Co  ,  at  Milngavie. 

Greenock, — it  was  reported  at  a  meeting  of  the  Cor- 
poration that  the  output  of  electricity  daring  January  showed  an 
increase  of  41  per  cent,  over  the  same  period  last  year, 

llarroii'atc. — The  Knaresborough  R  D.C.  has  decided  to 
consent  to  the  application  for  a  prov.  order  for  electric  light  being 
made  by  the  T.C,  and  has  agreed  to  a  modified  scheme  iy  which 
the  area  of  supply  will  be  extended  in  the  Council's  district.  The 
area  of  the  Wetherby  R.D  C.  has  been  deleted  from  the  order  on 
account  of  the  attitude  of  the  Council,  and  Pateley  Bridge  has  been 
eeoared.  The  charget  that  rule  in  Harrogate  aia  to  be  inititnted 
for  the  propoied  area  in  the  rara)  district, 
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Horshain.  — Refuse  Destruction.  —  The  first  year's 

working:  of  the  destructor,  accordingr  to  the  report  of  Mr.  J.  B. 
Morgan,  the  electrical  engineer,  shows  that  101,534  Kw. -hours 
were  generated,  an  average  of  72 i  per  ton  of  refuse  burnt.  The 
cial  figures  for  1913-14  were  i'42  tons  at  £931,  and  for  1914-15, 
67S  tone  at  f("i56,  showing  a  saving  of  £275.  to  which  should  be 
added  £46  in  respect  of  increased  output,  bringing  the  saving  up 
to  £321.  Including  clinker  sold,  and  deducting  financial  charges, 
labour,  kc,  the  net  profit  was  £140. 

Hiiddersfield. — Year's  Workini;. — The  accounts  of 
the  electricity  department  for  the  year  ended  Dacemb^r  3 1st  show 
income  £52,518,  and  expenditure  £32,422,  leaving  a  balance  of 
£20,09."i,  as  compared  with  £18,215  for  1913.  Of  this  £1,925  is  to 
ba  transferred  to  the  depreciation  and  contingencies  account,  and 
£2.100  carried  forward  for  the  relief  of  the  rates. 

Toe  Electricity  Committee  has  decided  that  the  sum  of  £2,977 
for  a  new  switchboard,  in  replacement  of  the  old  one,  shall  be 
charged  to  depreciation  account. 

Hull. — Electric  Cookisg. — The  Electricity  Committee 
has  instructed  the  engineer  to  rep:)rt  on  the  question  of  supplying 
electricity  for  cooking  and  lighting  to  the  houses  of  the  working 
c '.asses. 

Kin&'Stowu.  —  Arbitratio.v  Result. — The  arbitrator 
(,  Mr.  S.  L.  Brown)  has  decided  that  the  Urban  Council  shall  pay 
£3,607  to  the  Dnblin  sjuthern  District  Electric  Supply  Co.  for  the 
transfer  of  the  undertaking  in  the  town,  the  Council  to  pay  all  costs. 

Leicester.— Public  Lighting. — The  Watch  Committee 
of  the  Corporation  recommends  that  the  main  thoroughfares  on 
tramway  routes  be  lit  by  electric  incandescent  lamps  sus- 
pended in  the  centre  of  the  road  between  the  poles,  and  has 
arranged  with  the  Tramways  and  Electricity  Committee  to  under- 
take the  lighting  of  the  streets  in  question  for  an  annual  payment 
of  £6  83.  7d.  per  600-c.P.  lamp,  to  include  the  supply,  repair  and 
maintenance  of  mains,  overhead  services,  fittings,  and  the  lamps 
themselves,  and  the  supply  of  the  necessary  current.  It  is  found 
that  for  the  existing  tramway  routes  the  provision  of  938  600  c.p. 
half-watt  lamps  will  be  required,  and  the  annual  cost  of  street 
lighting  will  be  increased  by  approximately  £2,000  per  annum, 
but  the  Committee  considers  the  improved  lighting  will  amply 
compensate  for  this  outlay. 

Liverpool. — Restricted  Lighting. — This  city  and  the 

surrounding  areas  have  now  adopted  a  reduced  scale  of  lighting. 
Public  arc  lighting  has  been  dispensed  with  and  metal-filament 
lighting  substituted,  but  the  illumination  of  the  tramway  cars  has 
not  been  reduced. 

Llandnduo.  —  Proposed    Loan.  —  The    Couacil    has 

decided  to  apply  to  the  L  G.B.  for  sanction  to  borrow  £1.720  for 
an  engine  and  dynamo.  &c.,  and  an  induced-draught  plant,  and 
is  to  spend  £269  out  of  revenue  on  a  new  office,  and  alterations 
to  the  battery  room. 

London. — The  L.C.C.  Finance  Committee  recommends 
the  sanctioning  of  the  application  of  the  Battersea  B.C.  for  a  loan  of 
£15,750,  viz.,  £8,750  for  rotary  converters,  switchgear  and  trans- 
formers, and  £7.000  for  H.T.  feeder  cables. 

Hammersmith. — The  Electricity  Committee  states  that  a  satis- 
factory trial  has  been  made  of  the  plant  recently  installed  for 
pumping  coal  from  the  Council's  wharf  to  the  electricity  works, 
and  it  is  expected  that  the  same  will  soon  be  in  use. 

The  Council  is  recommended  to  take  up  a  loan  of  £10.000  from 
the  L.C.C.  in  connection  with  the  electricity  undertaking. 

LosDos  Electric  Supply  Bills. — The  L.C.C.  has  notified 
the  various  Councils  that  consideration  is  stiU  being  given 
to  the  question  of  what  further  action,  if  any,  shall  be  taken  with 
regard  to  the  supply  of  electricity  in  and  near  London,  and  states 
that  any  observations  which  the  authorities  of  the  districts  con- 
cerned wish  to  make  on  the  snbj  set  shonld  be  submitted  as  soon  as 
possible. 

The  Chairman  of  Parliamentary  Committees  has  undertaken  to 
ask  promoters  of  contentions  Bills  before  Second  Reading  not  to 
prooeed  with  their  proposals.  The  London  Electric  Supply  (No.  2) 
BQl,  promoted  by  the  West  Ead  companies,  comes  under  this 
heading,  as  already  50  dissenting  petitions  have  been  presented. 
The  promoters  of  the  BUI  represent  only  32  out  of  the  117  sq.  miles 
in  the  County  of  Lindon,  and  it  is  being  opposed  by  bjth  muni- 
cipalities and  companies. 

Manchester.  —  Restricted  Lighting.  —  The  order 
for  reduction  of  the  lighting  of  streets  and  public  build- 
ings comes  into  force  on  March  Ist.  The  order  will  aflfect  the 
mills,  in  which  many  of  the  windows  will  require  screening  at  night. 

.Xantwich. — The  R.D.C.  has  deferred  consideration  of 
the  question  of  a  scheme  for  extending  the  E.L.  to  Wistaston, 
pending  the  result  of  a  conference  with  Mr.  Djnton,  electrical 
engineer,  of  Crewe. 

\ew  ZeaLind.— The  Christchurch  City  Council  is 
having  difiBonlty  in  the  distribution  of  light  and  power  from  the 
Lake  Coleridge  supply  owing  to  the  shortage  of  insulators.  The 
Dominion  supplies  appear  to  have  come  largely  from  Germany  in 
the  past,  and  the  possibility  of  having  insulators  made  in  New 
Zealand  is  being  discussed,  and  the  Christchurch  Brick  Co.  has 
been  approached.  The  Government  geologist  has  been  communi- 
cated with  in  order  to  ascertain  whether  there  are  deposits  of  suit- 
able clay  in  New  Zealand.  In  the  event  of  a  favourable  reply 
being  received,  there  is  a  possibility  of  a  new  industry  being 
established  in  the  Dominion. 


Xelson  (Glani.). — E.L.  Scheme. — The  inauguration  of 

the  supply  of  electricity  by  the  South  Wales  Electrical  Power  Co. 
took  place  at  Abernant  on  the  13th  inst.  The  company  will 
shortly  give  a  supply  in  the  Abercarn  Urban  District  and  in 
portions  of  the  Llantrisant,  Crowbridge  and  Penybont  districts. 

Plymouth. — The  quarterly  return  of  the  electricity 
undertaking  in  the  Devonport  and  Stonehouse  areas,  to  the  end  of 
December  shows  that  1,778,350  units  were  sold  producing  £15,150, 
compired  with  1,601,629  units  sold  and  £13,855  received  in  the 
corresponding  period  of  the  previous  year,  an  increase  in  receipts 
of  £1,294. 

Rawtenstall. — It  is  recommended  by  the  Tramways 
and  Electricity  Sub-Committee  that  the  charge  per  lamp  per 
annum  be  increased  to  £2  53.  93.  for  100  c.p  lamps,  and  to 
£1  183  9d.  for  50-c  P.  lamps,  for  the  year  ending  March  3lBt,  1916. 

Keiji'ate. — The  R  D.C.   has  been  asked  if  the  Council's 

letter  of  December  29 'h  is  a  formal  refusal  to  consent  to  the 
Chipstead  and  District  E  L.  Order,  in  which  event  it  is  proposed 
to  apply  to  the  B.  of  T.  to  dispense  with  the  Council's  consent. 
The  Council  has  replied  that  it  is  of  opinion  that  nothing  should 
he  done  to  facilitate  the  granting  of  the  order  until  the  new  Urban 
Council  of  Conlsdon  and  Purh  v  was  able  to  consider  the  matter, 
and  for  that  reason  the  Council  proposed  to  ask  the  B.  of  T.  to 
refuse  the  order  being  applied  for. 

Roinsey. — E.L.  Scheme. — The  T.C.  has  referred  to  the 
General  Purposes  Committee  a  proposal  by  a  private  firm  to  intro- 
duce electric  light  into  the  town. 

Skerries  (Co.    Dublin).  —  E.L.  Scheme.  —  The  new 

electric  lightiog  system,  introduced  by  Mr.  W.  Flanagan  under  an 
arrangement  with  the  U.D.C.,  was  inaugurated  on  Monday  night. 

Soutliend-on-Sea.— The  T.C.  has  decided  to  extend  the 
mains  along  the  Lower  Eiplanade  to  the  new  swimming  baths,  at 
an  estimated  cost  of  £291. 

Stirling. — Proposed  Works  E.xtension. — In  view  of 

a  report  by  the  electrical  engineer  that  the  time  had  come  to  con- 
sider the  advisability  of  increasing  the  capacity  of  the  works,  the 
Lighting  Committee  is  to  consult  Mr.  J.  A  Robertson  (Silford)  on 
the  matter. 

Tullaiuore. — "Workhouse    Lighting. — The.B.  of  G. 

has  been  informed  that  the  installation  of  electric  lighting  in  the 
workhouse  would  effect  a  net  saving  of  £140  per  annum. 

West  Hani.  — In  reference  to  the  Council's  dispute  with 
the  Hart  Accumulator  Co  ,  Ltd.,  in  regard  to  the  amcuats  deducted 
by  the  company  from  the  electricity  sceonnts  for  alleged  damage 
caused  by  interruptions  in  the  supply  of  current,  the  Electricity 
Committee,  having  carefully  considered  certain  conditional 
arrangements  made  has  recommended  the  Council  to  confirm  them, 
and  to  instruct  the  solicitors  to  proceed  accordingly. 

Willesdeu. — New  Plant. — The  Electricity  Committee 
has  had  under  consideration  complaints  from  consumers  with  refer- 
ence to  interruptions  in  the  supply.  The  engineer  reports  that  in 
order  to  ensure  greater  security  from  interruptions,  and  to  cope 
with  the  increased  demand,  it  would  be  advisable  to  install  a 
battery  at  Acton  Lane  ;  the  cost  would  be — for  buildings,  £1,000  ; 
battery,  £2,750;  booster,  switchgear  and  connections,  £1,000; 
new  feeder  cable,  £1,112;  total  £5,862.  The  Committee  considers 
the  expenditure  is  urgent,  but  in  view  of  the  present  conditions  is 
reluctant  to  enter  into  any  heavy  commitments,  and  recommends 
that  application  be  made  to  the  L  G.B.  for  sanction  to  borrow 
£5,862,  the  commencement  of  the  works  in  question  to  be  deferred 
for  such  a  period  as  will  allow  completion  of  them  before  next 
winter. 

Yorkshire  Electric  Power  Bill.— The  Birkenshaw  and 

Mytholmroyd  Councils  have  decided  to  aek  the  Power  Co.  to  strike 
them  out  of  the  first  schedule  of  the  Bill ;  the  Bingley,  Earby 
and  Thurnscoe  Councils  have  decided  to  oppose  the  Bill. 


TRAMWAY  and  RAILWAY  NOTES. 


Ashton-under-Lyne. — The    employes   of  the  Ashton. 

Oldham  and  Hyde  Tramways,  the  Stalybrirtge  Joint  Teamways 
Board  and  the  Ashton  Corporation  Tramway.^  have  decided  to  make 
an  effort  to  secure  an  increase  of  Id.  per  hour  in  wages  for  all 
grades,  on  account  of  the  greatly- increased  cost  of  living.  The 
employe3  concerned  number  about  3O0. 

Australia. — In  connection  wit,h  the  suburban  railway 
electrification  scheme,  the  firs';  consignment  of  G  E.G.  apparatus, 
consisting  of  90  traction  motors,  has  now  reached  Melbourne  from 
America.  The  first  instalment  of  new  motor  coaches,  120  in 
number,  is  being  constructed  in  the  Newport  workshops.  A  number 
of  existing  cars  are  being  reconstructed  for  electric  traction. 

Tenders  were  recently  invited  for  the  steel  gantries  for  the  over- 
head equipment,  &c.,  of  the  Sandringham-Bcoadmeadows  line. 

The  Melbourne  Tramways  Co.'s  lease  expires  in  June,  1916,  and 
the  Melbourne  Tramway  Trust  is  considering  the  question  of 
negotiating  the  purchase  of  the  company's  buildings,  cars  and 
plant. 
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The  Assistant  Minister  of  N.S.W.  Railways  has  stated  that  it  was 
intended  first  to  convert  to  electrin  traction  the  North  Shore  section 
from  Milson  Point  to  Hornsby.  If  successful  it  would  be  followed 
by  other  suburban  lines  round  Sydney,  and  by  the  section  from 
Sydney  to  Newca«tle,  nearly  100  miles  long. 

The  Victorian  Railway  Cjmmissioners  are  shortly  to  introduce 
10  new  bos^ie  oars  on  the  St.  Kilda-Brighton  line,  which  will  con- 
tain three  passenger  compartments  and  two  drivprs'  compartments, 
and  sliding  central  doors  for  the  passengers'  entrance. 

Birniinn'liani. — Electric     Vehicles. — According    to 

the  Commercial  Motor  an  order  for  2i-ton  "Orwell"  electric 
tipping  wagons  has  been  given  by  the  Corporation  to  Messrs. 
Mossay  &  Co. 

Blackpool. — Traffic  Returns. — The  tramway  receipts 
during  January  were  £2,516,  an  increase  of  £399  over  the  previous 
month.  The  revenue  from  April  Ist  to  the  end  of  January  was 
£71,210,  against  £80,100  during  the  same  period  of  the  previous 
year.  The  greatest  decrease  followed  the  outbreak  of  war,  but 
since  the  troops  came  in  November  there  has  been  a  recovery  to  the 
amount  of  about  £100  per  week. 

Brighton  Railway  Electrifieatioii. — At  this  company's 

meeting  held  on  Wednesday,  the  chairman  mentioned  that  they 
were  proceeding  with  the  electrical  equipment  of  their  suburban 
lines,  for  which  contracts  had  been  placed.  Their  existing  electrical 
services  had  shown  marked  expansion. 

Canada. — According  to  the  report  for  the  year  ending 
October  Slst,  1013,  of  the  Minister  of  Public  Works  for  the  Pro- 
vince of  Ontario,  there  were  76116  miles  of  electric  railway  com- 
pleted, and  47  00  miles  under  construction  of  that  date.  Of  37 
different  companies,  §  were  using  hydroelectric  power. 

Continental.  —  Switzerland.  —  It    is    stated     that 

1,873  miles  of  the  Swiss  State  lines  are  to  be  converted  from  steam 
to  electric  traction,  power  being  derived  from  the  wealth  of  water 
power  available.  The  first  section  will  include  the  St.  Gothard 
Tunnel,  the  section  being  67  7  miles  in  length.  Current  will  be 
transmitted  single-phase  at  60  000  volts  to  various  sub-stations, 
whence  it  will  be  Ai&tiihxiti  &.~Rnilway  News. 

Edinburgii. — Experimental  Cars. — The  Tramway 
Sub-Committee  of  the  T.C.  has  decided  to  experiment  with  Felf- 
propelled  cais,  with  a  view  to  the  possible  introduction  either  of 
electrically  or  petrol-driven  vehicles. 

Hull. — Rate  Relief. — The  Corporation  has  decided  to 
grant  £10,000  from  the  tramway  pi-ofits  for  the  relief  of  rates, 
being  £3,000  more  than  last  year,  and  to  carry  forward  £5,323  to 
the  reserve  fund,  which  will  then  stand  at  £140  000. 

It  is  estimated  that  100,000  soldiers  per  week  have  been  carried 
free  on  the  cara  during  the  last  eight  months,  this  privilege  not 
having  been  withdrawn  in  Hull. 

Lee«ls. — Goods  Traffic. — A  scheme  for  dealing  with 
extraordinary  traffic  is  under  consideration  ;  it  is  proposed  to  con- 
Btruat  hopper  wagons,  to  be  drawn  over  the  tramway  lines  by 
electric  locomotivep.  The  wagons  are  to  have  a  capacity  of  10 
tons  each,  and  a  charge  is  to  be  made  of  about  4d.  per  ton-mile. 

London. — L.C.C.  Tramways  Assessment. — The  House 
of  Lords,  on  Monday,  allowed  the  appeal  of  the  L.C.C.  or  its  claim  to 
have  a  reduction  of  the  valuation  of  the  tramways  in  the  bt  rough  of 
Islington,  by  reason  of  the  rateable  value  having  been  reduced  hy 
the  competition  of  the  motor-'buses. 

In  reply  to  a  qaestion  in  Parliament  by  Mr.  Kellaway, 
Mr.  MoKenna  stated  that  in  the  last  four  months  of  l'.U3  57  persons 
were  killed  by  motor-omnibuses,  and  25  by  electric  tramcars  in  the 
Metropolitan  Police  District.  In  the  last  four  months  of  1914  79 
persons  were  killed  by  omnibuses  and  1  7  by  tramcars. 

The  L.C.C.  hm  intimated  to  the  B.C.'s  that  the  clause  in  its 
Tramwavs  Bill  to  which  there  is  opposition  on  the  ground  that  it 
would  affect  their  veto  with  regard  to  the  overhead  system,  would 
be  modified  to  meet  the  wishes  of  the  B.C.'s  concerned. 

Morecanibo. — Tramway    K.xTENsroxs. — The  T.C.  has 

approved  of  a  soheme  which  provides  for  an  extension  of  the  tram- 
way system. 

XeHca.stle-on-T.vne. — Tramway     Estimates.  —  The 

Tramways  C  >mmittee'8  estimates  for  the  comine  year  show  traffic 
receipts  £270,980,  and  a  total  income  of  £282,200.  For  the  year 
just  closing  the  estimated  receipts  were  £265,150,  but  it  is 
exoected  that  this  sum  will  be  exceeded  by  at  least  £2,200. 
The  total  expenditure  will  be  £160,300,  an  increase  of  £15,100  on 
the  current  year's  estimate.  From  the  surplus  of  £  121,!iOO  thei-iim 
of  £75,000  will  be  required  for  interest  and  redemption,  and  £8,000 
for  income-tax  ;  but  as  a  set  off  to  these  items  is  £3,500  interest 
on  investments.  These  figures  yield  a  net  surplus  of  £39,400,  but 
a  further  deduction  of  ilSOOO  must  bs  made  on  account  of 
allowances  to  emplo)6a  who  are  on  active  pervioe.  At  the 
beginning  of  the  current  year  the  reserve  fund  stood  at  £94,000, 
or  £6,000  short  of  the  amount  the  Committee  considers  should  be 
maintained  By  the  end  of  the  current  year  it  is  est  imat  d  that 
the  shor'age  will  have  reached  £22  000,  a  deficiency  which,  it  is 
hoped,  may  be  made  up  by  the  surolus  on  the  present  year.  It  is 
estimated  that  £34,000  will  be  spent  during  next  year  on  renewals. 

West  Ham.— New  Cars,  Motors,  &c. — The  tramway 

manager  has  reported  upnn  the  provision  of  new  tramcars,  and 
says  that  he  has  recently  succeeded  in  getting  amended  offers  for 
the  car  be  dies  and  trucks,  bringing  the  price  down  to  £1,145 
per  oar,  which  is  (qual  to  an  increase  of  about  16  per  cent,  on  the 


prices  prevailing  in  1912-13.  As  the  undertaking  is  badly  in  need 
of  more  cars,  the  manager  recommends  the  Committee  to  accept 
the  tenders  of  the  Brush  Co.  for  bodies  and  trucks  ;  British 
Thomson- Houston  Co.,  for  equipments  and  brakes :  and  British  Weat- 
inghouse  Co.,  for  controllers,  the  total  for  the  15  cars,  including 
spares,  amounting  to  £17,705.  The  manager  states  that  in  May 
last  year  his  attention  was  drawn  to  a  greatly  improved  type  of 
motor.  It  would,  the  manager  remarks,  more  than  pay  the  Cor- 
poration to  replace  the  whole  of  the  present  equipment?  by  an 
equipment  of  this  class,  which  has  a  reserve  amply  sufficient  to 
meet  any  growth  of  traffic  that  may  reasonably  be  anticipated 
during  the  next  10  years.  The  manager  estimates  that  the  saving 
that  could  be  effected,  after  completing  the  change-over  of  the 
equipments,  would  be  in  the  neighbourhood  of  £4  000  per  annum, 
making  no  allowance  for  the  benefits  that  are  bound  to  accrue 
from  fewer  breaks  in  the  service.  The  replacement  nf  the  equip- 
ments would  take  about  18  months,  and  cost  £28,000.  It  is  proposed 
to  refer  the  matter  to  the  Finance  Committee,  with  a  view  to  pro- 
viding the  necessary  monty  to  carry  out  the  manager's  suggestion. 

York. — Electric  'Buses. — During  the  past  week  the 
first  of  the  new  electric  'buses  purchased  by  the  Corporation  has 
bsen  running  to  and  from  Heworth,  and  has  been  well  patronised. 
The  journey  is  completed  in  about  10  minutes. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Landin":    Licenees    for    Trans-.itlantie    Cables. — 

Notice  is  given  in  the  £««(/<>«  Gazette  that  the  Commercial  Cable 
Co.  has  applied  to  the  Board  of  Trade  for  the  renewal  of  its  landing 
licences  for  submarine  cables  at  Weston-super-Mare  and  Water- 
ville,  connecting  these  places  with  one  another  and  with  North 
America  and  the  Azores.  On  March  22nd  the  Board  will  proceed 
to  consider  the  application,  and  in  the  meantime  will  receive  any 
objections  that  may  be  made  thereto. 

London  Telephones. — Answering  a  question  in  the 
House  of  Commons,  the  Postmaster-General  stated  that  out  of  the 
11,000  telephone  lines  in  the  south  of  the  metropolitan  area  which 
were  put  out  of  service  by  the  snowstorm  on  January  22nd,  some 
2,000  were  still  unrepaired.  Great  efforts  were  being  made  by  the 
engineering  staff  to  push  on  the  work  of  restoration. 

RaMtenstall. — The  T.C.  has  resolved  that  a  new 
scheme  of  street  fire  alarm  and  telephone  service  be  adopted,  and 
that  a  tender  for  the  work  be  obtained  from  Messrs.  Siemens  Bros, 
and  Co.,  Ltd. 

Telenrains  for  Places  Aliroad. —  It  is  announced 
that  telegrams  may  now  be  forwarded  to  British  New  Guinea, 
Macquarie  Island,  and  the  Sandwich  Islands,  at  rates  varying 
from  2s.  3d.  to  Ss.  3d. 

Trans-Continental    Telephony.— On   .January   25th, 

as  previoDsly  noted  in  this  column,  telephonic  communication 
between  the  Atlantic  and  Pacific  coasts  of  the  United  States  was 
formally  inaugurated  ;  the  route  of  the  line  is  shown  on  the  accom- 
panying map,  and  some  particulars  of  its  construction  are  given 
below,  for  which  we  are  indebted  to  our  American  contemporaries. 
The  line  took  two  years  to  construct  ;    in  addition  to  the  build- 


ing of  the  seotion  from  Denver  to  the  ooas'',  the  whole  of  the  line 
between  New  York  and  Denver  had  to  he  overhauled  and  equipped 
with  loading  coils  The  wire  was  hard-drawn  copper  0165  in.  in 
diameter;  one  two-wire  circuit  weighs  1480  ton"",  and  in  two 
physical  twn-wira  circuits  there  are  13,600  miles  of  wire, 
carried  on  130,000  poles.  The  phantom  circuit  derived 
from  these  two  circuits  gives  the  best  results  over  long 
dixtancen.  The  wild  and  mountainous  character  of  the  country 
in  the  Far  West  made  the  work  of  construction  exceedingly 
difficult  ;  long  stretches  of  the  line  run  over  swamps  and  deterta, 
and  there  are  no  roadr.  The  loading  coils  are  mounted  on  the 
poles.  The  first  large  city  touched  by  the  line  after  leaving  San 
Francisco  is  Salt  Lake  City,  770  miles  to  the  east.  The  poles  are 
of  red- wood,  and  usually  measure  4  in,  square  at  the  top,  8  ir.  at 
the  bottom,  and  are  ISf*-.  long. 
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The  line  consists  of  two  physical  circuits  and  one  phantom 
circuit  :  all  the  circuits  are  loaded  with  Pupin  coils  4  or  5  in.  in 
diameter,  with  cores  of  iron  wire  4  mils  in  diameter.  Beginniner 
at  Boston,  the  first  line  ran  to  Cambridge  in  1876,  and  was  ex- 
tended to  Providence,  45  miles,  in  1882,  and  to  New  York,  235 
miles,  in  1SS4.  The  line  between  New  York  and  Chicago,  ;iOO 
miles,  was  orened  in  1 893,  and  was  extended  to  Omaha  in  1898,  to 
Denver  in  1911,  and  to  Salt  Lake  City  in  1013. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


iberdare . — March  6th.  U.D.C.  Twelve  months'  supply 
of  cables,  meters,  joint-boxes,  &c.,  lamps,  uniforms,  tickets  and 
other  stores.     See  "  Official  Notices  "  February  5th. 

Australia. — Brisbane. — March  10th.  Motor-generator, 
power  board,  &c.,  for  Postmaster-General.  See  "  Official  Notices  " 
January  15th. 

April  7th.  Wheatstone  receivers  and  transmitters,  for  the 
Postmaster-General.     See  'Official  Notices"  February  19th. 

Melbourne. — March  16th.  White  Wheatstone  receiving  tape, 
for  Postmaster-General.     See  "  Official  Notices  "  February  5th. 

Bed  was. — March  4th.  Electrical  goods  for  12  months, 
for  the  Bedwa?  Navigation  Colliery  Co.,  Ltd.  Forms  of  tender 
from  the  Secretary. 

Belfast. — March  15th.  Twelve  months'  supply  of  stores 
for  the  Tramways  and  Electricity  Committees.  See  "  Official 
Notices"  February  19th. 

Birkenliead. — March  9th.  Corporation.  Continuous- 
current  meters  and  house-service  fuse  boxes.  S3e  "  Official 
Notices '  to-day. 

Boltou.  —  March  4th.  Corporation.  Twelve  months' 
supply  of  stores  for  the  Eleotrioity  Department.  See  "  Official 
Notices  "  February  19th. 

Bury. — March  8th.  Constructional  steelwork  (contract 
2aa)  in  connection  with  the  electricity  generating  station  extension 
at  Chamber  Hall,  and  steel  window  frames  (contract  4a').  Specifi- 
cations, kx  (£2  2s.  for  each  contract,  returnable")  from  M;.  J. 
Ainsworth  Settle,  Borough  Engineer,  Bank  Street. 

Dover. — March  9th.  {Electrical  sundries  and  cables  for 
a  year,  for  the  Harbour  Board.  Mr.  Martyn  MowU,  Registrar, 
Castle  Street. 

Dundee. — March  3rd.  Corporation  Tramways  Com- 
mittee, stores  for  a  year  from  May  next.  Specification  from 
Mr.  Peter  Fisher,  General  Manager. 

Edinbur«h. — March  4th.  Corporation.  Electric  lighting 
installation  at  Labour  Exchange  offiofs  (Old  Corn  Exchange 
BaQdings,  Grassmarket).    Tenders  to  the  Town  Clerk. 

Edmouton. — March  10th.  Electric  lamps  for  the 
B.  of  6.  Mr.  F.  Shelton,  Clerk,  The  Grange,  White  Hart  Lane, 
Tottenham. 


Two  electric   travelling  cranes 


France. — March  17th 
for   the    repair  shops  at   Mezidon,   for    the  Administration  des 
Chemins  de  Fer  de  I'Etat.   Particulars  from  the  Bureaux  du  Service 
Electriqae,  43,  Rue  de  Rome,  Paris  (Ire). 

Gloucester.  —  April  1st.  Twelve  months'  supply  of 
stores,  for  the  Electricity  and  Light  Railways  Committee.  Forms 
of  tender  from  Mr.  F.  H.  Corson,  General  Manager,  Light  Railways 
Offices,  Bristol  Road. 


Grimsby. — March  8th.   Corporation, 
of  motor-type  meters.    See  "  Official  Notices ' 


Two  years'  supply 
to-day. 


Guildford.— Water  softening  and  filtering  plant,  50,000 
gallons  per  hour,  for  Gaildford  Electricity  Sapply  Co.,  Ltd.  See 
"  Official  Notices"  February  19th. 

Heston  and  Isleworth.— March  6th.  U.D.C.  Twelve 
months'  supply  of  electrical  stores.     See  "  Officiil  Notices"  to-day. 

Huddersfield. — March  2nd.  Corporation.  Electricians' 
work  at  new  Tuberculosis  Hospital.  Forms  of  tender  from  Mr. 
K,  F.  Campbell,  Borough  Engineer. 

Hull. — March  2nd.  Air-space  telephone  cable,  for  the 
Telephone  Committee.     See  "  Official  Notices  "  February  19th. 

London, — L.C.C. — March  16th.  Reconstruction  of  three 
miles  of  single-line  tramway  on  the  underground  conduit  system. 
Specifications,  &a.  (£6),  from  Chief  Engineer,  County  Hall,  Spring 
hardens,  S.W. 


FjNSBi'RT. — March  1st.  B.C.  Six  or  twelve  months'  supply  of 
electric  fittings.  Forms  of  tender  from  the  Borough  Surveyor, 
Town  Hall. 

Battersea. — March  2nd.  B.C.  Supply  of  stores  for  Electricity 
Department.     See  "Official  Notices"  February  12th. 

Hornsey. — March  16th.  Meters,  cables  and  stores,  &o.,  for  the 
T.C.     See  "Official  Notices  "  February  19th. 

Bow. — March  9  th.  Electrical  supplies,  for  the  Managers  of  the 
Poplar  and  Stepney  Sick  Asylum  District.  Forms  of  tender  from 
the  Clerk,  Devons  Road,  Bow,  E. 

Macclesfield. — March  10th.  Cheshire  County  Asylum, 
Parkside.    Electrical  goods  for  one  year.    Mr.  Wm.  Tingay,  Clerk. 

Manchester. — March  2nd.  G.C.  Railway  Co.  Six  or 
twelve  months'  supply  of  wires,  cables,  carbons,  electrical 
aocessories,  lamps  and  telegraph  material.  Mr.  W.  Williams,  Stores 
Superintendent,  G.C.R.,  Gorton. 

\ew|»ort  (Mon). — March  2nd.  Electric  light  fitting?, 
for  the  B.  of  G.     Mr.  A.  H.  Rees,  Clerk,  Queen's  Hill. 

IVew  Zealand. — May  3rd.  Electrically-driven  turbine 
pumps  of  80,000  and  100,000  gallons  capacity  per  hour,  together 
with  direct-coupled  motors.  Commercial  Intelligence  Department, 
Board  of  Trade,  London. 

Pontypridd.  — March  8th.  U.D.C.  Twelve  months' 
stores  for  Electric  Light  and  Tramways  Department.  See  "  Official 
Notices  "  February  19th. 

Spain. — Tenders  have  just  been  invited  by  the  municipal 
authorities  of  Sm  Pedro  de  Latorce  (Province  of  '^alladolid)  for 
the  concession  for  the  electric  lighting  of  the  town  during  a  period 
of  15  years. 

Swindon, — March  13th.  Corporation.  Twelve  or  six 
months'  stores  for  Eleotrioity  and  Tramways  Departments.  Sae 
"  Official  Notices"  February  19th. 

Transvaal.  —  Bethal.      March    25th.      Municipality. 

Supply  and  erection  of  generating  and  pumping  plant  and  overhead 
electric  distribution  system.  Specifications  from  the  consulting 
engineer,  Mr.  H.  Hancock,  A.M.I.C.E.  P.O.  Box  62,  Klerksdorp 
(deposit  £1  Is.).  Tenders  to  Town  Clerk,  P.O.  Box  3,  Bithal, 
Transvaal. 

TyneniOHth. — The  Electricity  Committee  has  resolved 
to  enter  into  contracts  for  the  supply  of  electrolytic  and  other 
meters  during  the  next  12  months. 


months'    stores    and 
Mr.  F.  Buckley,  General 


Wi»'an.  —  March  2ad.  Twelve 
materials  for  the  Tramways  Department, 
Manager,  Market  Place. 

Wrexliain. — March  17th.  Meters,  oils,  coal,  &c.,  for 
the  Corporation  Electrical  Department,  for  a  year.  Borough 
Electrical  Engineer,  Willow  Road. 


CLOSED. 

.4ustralia. — The  Public  Works  Department  has  accepted 

the  following  tenders  :  — 

Motors  and  control  gear  for  Newcastle  Government  Dockyard.— Standard- 

Waygood-Hercules,  Ltd..  £J,906. 
Motor-*  and  awi:chgear  for  Horaebusli  new  public  abattoirs.— .\ustralian 

General  Elcotrio  Co.,  £1)62. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  :  — 

War  Office. 

Electric  cable  and  wire. — T.  B  ilton  &  Sons,  Ltd. ;  British  Insulated  and 
Helsby  Cables,  Ltd.  ;  Craigpark  Electric  Cible  Co.,  Ltd.  :  W.  T. 
Henley  s  Telegraph  Works  Co.,  Ltd-  ;  Liverpool  Electrical  Cable  Co., 
Ltd. ;  Shropshire  Iron  Co.,  Ltd.;  Siemens  Bros.  &  Co.,  Ltd. ;  F.  Smirh 
and  Co.  (incorporated  with  London  Electric  Wire  Co.  &  Smi  hs,  Ltd.* ; 
Wtird  and  Goldsione  :  Yorkshire  Cable  Co. 

Electric  cells.— J.  C.  Fuller  &  Son,  Ltd. ;  I.E.,  G.P.  &  Telegraph  Works 
Co.,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. 

Electric  light  g-nerating  sets. — Austin  Motor  Co. ;  Boulton  &  Paul. 

Generators.— Austin  Motor  Co. 

Qattft.percha  (sheet).— Craigpark  Electric  Cable  Co.,  Ltd. 

Electric  lamps.— Corona  Lamp  Works,  Ltd.:  Edison  A  Swan  U.E.L.  Co., 
Ltd, ;  General  Electric  Co.,  Ltd.  ;  "  Z  "  Electric  Lamp  Mfg.  Co.,  Ltd. 

Electric  lithes.- Drummond  Bros.,  Ltd. 

Telephone  sets  and  parts.— Automatic  Telephone  Mfg.  Co.,  Ltd. ;  Gent 
and  Co.,  Ltd. ;  New  Phonopore  Telephone  Co. 

Tramway  track. — Kerr,  Stuart  &  Co  ,  Ltd. 

Wire  (ste»l).— W.  N.  Brunton  ,t  Son:  Connolly  Bros.,  Ltd.;  London 
Electric  Wire  Co.  &  Smiths,  Ltd  ;  Siemens  Bros. 

Electric  light  installation.— For  huts  at  Riby  Park,  S.  Disons  A  Sons, 
Ltd.  ;  at  Scott's  House,  Newcastle,  Edniundson's  Electricity  Corpora- 
tion, Ltd. 

Electrical  work  on  the  Plnehurst  Estate.— Siemens  Bros.,  Ltd. 

Crown  Agents  for  the  Colonies. 
Turbi. alternator.— Briti-h  Thomson-Houston  Co.,  Ltd. 
Telegraph  poles.- J.  Spencer,  Ltd. 

iNDi.i  Office. 
Accumulators.— Edison  Accumulators,  Ltd. 
Apparatus.    Marc  mi  Wireless  Tel-^graph  Co. 
Boosters.— Lancashire  Dynamo  &  Motor  Co. 
Exchange  extension. — Automatic  Telephone  Mfg.  Co. 
Telephones.— General  Electric  Co. 
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Post  Office. 
Apparatus  protective  (lighting  aod  pDwer).— British  L.  M.  Ericsson  Mfg. 

Co.,  Ltd. 
Ditto  (telephonic).— Automatic  Telephona  Mtg.  Co.,  L'(3.  ;  British  I..  M. 

Biicsson  Mfg.  Co.,  Ltd.:  Miloer's  Safe  Co.,  Ltd.;  Peel-CoDDer  Tele- 
phone Works,  Ltd. :  Wpstern  Electric  Co.,  Ltd. 
Cihle  (submarinel  — I.R.,  G.P.  &  Telegraph  Works  Co.,  Lt(3.  ;  Telegraph 

Construction  and  Maintenance  Co.,  Ltd. 
Cable  (tebgrftphic).— Teleg-aph  Coosf.ruction  &  Maintenance  Co.,  Ltd. 
Cable    (telephonic). -B  I.  cS   Helahy  Cables,  Ltd.;    W.  T.  Glover  &  Co., 

Ltd.  ;  eiemens  Bros.  &  Co.,  Ltd.  :  Western  Electric  Co.,  Ltd. 
Ebonite  parts.— British  L,  M.  Ericsson  Mfg,  Co.,  Ltd. ;  Sitmens  Bros,  and 

Co.,  Ltd. 
Insulators.— Taylor,  Tunniclifl  &  Co.,  Ltd. 
Laying  conduits  i-hort  lengths,  non-continuousl. — At  Hornaey,  Islington, 

&c,,  O.C.Summers;  Lewisham,  U.  C.  Summers  ;  WiUesden,  Harrow 

&o.,  O.  C.  Summers;  Glasgow,  A.  Duncan. 
Laying  ducts. — South  Lambeth  Road,  J.  Mowlam  &  Co  ,  Lt3. ;  Gerrard 

Exchange,  J.  Mowlem  &  Co. 
Laying    ducts    and    pipes.— Bishop" gate    and    Kings'and    Road,    F.    G. 

Brummell ;  Oxford,  J.  Mowlem  &  Co.,  Ltd. 
Rearrangement    and    extension    of    power    plant    at    the    London    Wall 

Exchange. — Western  Electric  Co.,  Ltd.  ' 

Telephone  exchange  equipment.— Perth,  Peel-ConneT  Telephone  Works, 

Ltd.;  Hammersmith,  Western  Electtic  Co.,  Ltd.;   Sutton,  Western 

Electric  Co.,  Ltd. 
Spindles  (insulator).— Bayliss,  Jones  &  Bayliss  ;  Guest,  Keen  &  Nettlefolds, 

Ltd. 
Troughing  and  covers. — Doulton  &  Co.,  Ltd. 
Lead  (tube).- Baxendale  &  Co.,  Ltd. 
Bronze  wire.- T.  Boltin  i  Co  ,  Ltd. ;  B.I.  &  Helsby  Cables,  Ltd.  ;  Sh-op- 

shire  Iron  Co.,  Ltd  ;  London  Electric  Wire  Co.  &  Smiths,  Ltd. 
Bronze  insulateri  wire  — Connolly  Bros.,  Ltd. 
Copper  wire. — Bhropshire  Iron  Co..  Ltd. 
Copper  insulated  wire. — Siemens  Brcs.  &  Co  ,  Ltd. 

Iloilff-hong,'. — The  General  Electric  Co.  of  China,  Ltd., 
has  secured  the  contract  for  all  the  Government  requirements  for 
Osram  drawn  wire  tungrsten  lamps  and  electrical  supplies  for 
Hong-Kong  for  the  year  191."i. 

Kettering. — The  Admiralty  having  placed  an  embargo 
on  the  rotary  converter  being  supplied  by  the  Brush  Electrical 
Engineering  Co.,  Ltd.,  the  T.D.C.  has  accepted  the  offer  of  the 
cimpany  for  the  temporary  use  of  a  .500- KW.  rotary  plant  until  a 
Siemens  rotary  converter  of  the  original  type  can  be  installed,  the 
cost  of  the  installation  of  the  temporary  plant  to  be  borne  by  the 
oontractors. 

Llandudno. — The    Council    last    Friday    acceptul    the 

tender  of  the  Electric  Construe  ion  Co.,  Ltd.,  at  £42.".,  foradynamo, 
and  that  of  Messr,".  Browett,  Lindley  &  Co.  for  an  engine  for  the 
municipal  electric  light  work".  At  the  previous  meeting  the 
Council  had  been  divided  on  the  question  of  introducing  the  D^estl 
engine,  but  the  Committee  subsequently  decided  on  steam  plant. 

London,  —  Battersea.  —  The  Electricity  Committee 
reports  having  accepted  the  tender  of  the  British  Westinghouee 
Electric  &  Manufacturing  Co.,  Ltd.,  to  supplv  additional  plant  in 
connection  with  the  supply  of  energy  to  the  Nine  Elms  district,  at 
£6, .525.  The  cable,  &o.,  will  be  obtained  from  Messrs.  Callendet  a 
Cable  i:  Construction  Co  ,  Ltd.,  under  the  Council's  contract. 

Hacknet. — The  Electricity  Committee  recommends  that  the 
tender  of  Messrs.  Rice  i  Co.,  at  £698,  for  foundations,  &o.,  for  the 
5.000- KW.  turba-alternator  and  auxiliary  plant  at  the  Millfields 
Road  generating  station,  be  accepted. 

Hammersmith. — The  Electricity  Committee  reports  having 
accepted  the  following  offers  for  coal  : — 

Myers,  Rose  &  Co.— 100  tons  of  Shipley,  at  14s.  4d.  per  ton,  with  option  to 

supply  1,000  tons  if  satisfactory  ;  lOO  tons  of  Kirkby  Nottidghlm  slack, 

at  l^s.  iJd.  per  ton. 
Cory  Bros.  &  Co.,  Ltd. -2.400  tons  of  Kirkby  Nottingham  slack,  at  188.  6d. 

per  Win  ;  HOI  tons  nf  Gedling,  at  13s.  6d.  per  ton. 
South  Metropolitan  G.-is  Co.— 1(10  tons  per  week,  until  December  31st,  1915, 

of  coke  l.reezp,  at  7s.  per  ton. 
Wandsworth.  Wimbledon,  Epsom  &  District  Gas  Co.— 1,8J0  tons  of  coke 

bretze,  at  7b.  per  too. 

The  Committee  recommends  that  the  tender  of  the  Cadogan 
Tron  Works,  at  £12,  be  accepted  for  replacing  the  troughing  of  the 
Bionis  coal-conveyor  at  the  electricity  works. 

WiLLESDEN. — The  District  Council  has  been  recommended  to 
aojepC  the  tender  of  the  British  Thomson-Houston  Co..  at  £6fi.., 
for  renewing  the  H.T.  switchboard  at  the  Salusbury  Road  sub- 
ttation. 

Rawteustall. — The  T.C.  has  resolved  that  tie  specifica- 
tion of  Messrs.  Siemens  Bros.  &  To  ,  Ltd.,  for  the  supp'y  and  instal 
lation  of   a  proposed    new  street  fire-alarm   and  local   telephone 
service  be  accepted,  and  their  tender  for  carrying  it  out  be  adopted. 

Scotland. — Messrs.  Xobel's  Explosives  Co.,  Ltd.,  have 
placed  an  order  with  Messrs.  Johnson  &  Phillips,  Ltd.,  for  overhead 
power  mains  for  their  factory  in  Scotland. 

Ship  Lifflitinff. — The  Booth  S.S.  Co.  has  placed  a  con- 
tract with  the  Edison  &Swan  Co.  for  Royal  Ediswan  metal-filament 
and  carbon- filament  lamps. 

Soiitliend-on-Sea.— The  T.C.  has  accepted  the  tender 
of  Messrs.  E.  i  H.  Davey,  of  Southend,  for  the  erection  of  a  sub- 
station at  Thorpe  Bay,  at  £4,fi<).",. 

AValtliamstow. — The  U.D.C.  is  recommended  to  pay, 

as  from  February  1st  last,  an  extra  Is.  Gd.  a  ton  on  the  contract 
with  Messrs.  Usher  &  Co.,  Ltd.,  for  the  Supply  of  coal  to  the 
electricity  works. 

The  Finance  Committee  has  considered  letters  from  the  various 
oontractors  to  the  Elflotrioity  Department,  and  has  recommended 
the  acceptance  of  the  following  tenders,  for  the  12  months  com- 
mending April  1st,  in  respiect  of  the  items  they  are  willing  to  supply 


on  the  same  terms  as  at  present  ; — Liverpool  Electric  Cable  Co., 
Duesek  Bitumen  Co..  B.I.  &  Helsby  Cables,  Electrical  Mfg.  and 
Supplies  Co.,  C.  C.  Wakefield  &  Co.,  Stern  Sonneborn  Oil  Co.,  A.  B. 
Gross  .V  Co.,  Vacuum  Oil  Co.,  W.  Wood  &  Co..  Anti-Attrition  Metal 
Co.,  L.  Andrew  &  Co.,  Imefon  &  Finch,  Docker  Bros.,  Robert 
Kearsley  &  Co.,  J.  H.  Tucker  S:  Co. 


FORTHCOMING    EVENTS. 


Physical  SocietF  of  London.— Friday,  February  26*h.  At  5  p.m.  At 
Imperial  College  of  Science,  Houth  Kensington.  Papers  on  "Magoetic 
'Character'  Figures,  Antarctic  and  International,"  by  Dr.  C  Chree, 
P.R.B.  1  "The  Electrification  of  Surfaces  as  Affected  by  Heat,"  by  Dr. 
P,  E.  Shaw;  "  Electromagnetio  Inertia  and  Atomic  Weight,'*  by  Prof.  ■ 
J.  W.  Nicholson. 

North-East  Coast  Institatlon  of  Engineers  and  Shipbuilders.- Friday, 

February  26oh.  At  7.aO  p  m.  At  Bolbec  Hall,  Newoastle-npm-Tyne. 
Report  on  "The  Progress  of  Reform  in  the  Enginefr  Branch  of  H.M. 
Navy,"  by  Mr.  D.  B.  Morisou.  Paper  on  "The  Future  of  British 
Engineering  and  Shipbuilding  "  will  also  be  read. 

(Graduates'    Association  )— Saturday,  February  37th.    At  7  15  p.m. 
Paper  on  "  Klectrto  LigLcing  and  Power  for  Bhtp?,"  by  Mr.  O.  Holmes. 

Association  of  Mining  Electrical  Engineers  (South  Wales  Branchy- 
Saturday,  February  27  h.  At  6  p  ni  At  Carlton  Cafe.  Queen  Hireet, 
Cardifl.  Papsr  on  "Tvpical  Breakdowns  in  Colliery  Electrical  Plant  and 
their  Prevention,"  by  Mr.  L.  Foster. 

Royal  Society  of  Arts. —Monday,  March  Ist.  At  8  p.m.  At  John  Street, 
Adolphi,  W.C.  Fothergill  Lecture  (111  I  on  "  Motor  Faels,"  by  Prof.  V.  B. 
Lewes. 

Society  of  Engineers.— Monday,  March  1st.  At  7.30  p.m.  At  Institution 
of  lillectr)o*t  Engineers,  Victoria  Embankment.  W.C.  Paper  on"  Running 
Costs  of  Motor  Vehicles,"  by  Lieut.  R.  W.  A.  Brewer. 

Roentgen  Society.— Tuesday,  Mach  2Qd.  At  8.15  p.m.  At  Institution  of 
I^'ecjrical  Engineers,  Victoria  Embankment,  W.C.  Paper  on  "The 
Chemistry  of  the  Radio  Elements,"  by  Mr,  A.  Fleck. 

Institute  of  Marine  Engineers.— Tuesdav.  March  2nd.  At  8  p.m.  At 
Tower  Hill,  Minories,  E.  Paper  on  "  Tail  Shaft  Lubrication,"  by  Mr, 
A.  J.  Lebeda. 

Institution  of  Electrical  Engineers  (Birmingham  Local  Sections- 
Wednesday,  March  :j.d.  At  7.b0  p  m.  At  toe  University,  Edmund  S-.rcjet. 
Paper  on  '■  Electricity  Applied  to  Mining,"  by  Mr.  C.  P.  Sparks. 

(Newcastle  Local  Sectionl.— Monday,  March  let.    At  7.30  p.m.    At 
Miniog  Institute.     Paper  as  above,  by  Mr.  Sparks. 

Nottingbam  Society  of  Engineers.— Wednesday,  March  3rd.  At 
the  WHibeck  Hotel.  M.lton  iStreet.  Paper  on  "Town's  Gas— Its  Manu- 
facture aod  Varied  Uses,"  by  Mr.  G.  Stsvenson. 

Greenock  Electrical  Society.— Thursday,  March  4th.  At  7.45.  At  21, 
West  Stewart  tritreet.  Papar  on  "The  Operation  of  a  Large  Electric 
Supply  Syttein,"  by  Mr.  G.  Macdonald. 

Royal  Institution  of  Great  Britain.— Saturday,  March  (Mb.  At  3  p.m.  At 
Alhemarl«  otreijt.  W.  L,ectuie  iIII)  oa  "Recent  Researches  on  Atoms 
and  Ion«,"  by  Sir  J.  J.  Thomson,  P.R.8. 

Montlay,  March  1st.    At  6  p.m.    General  Meeting, 

Salford  Technical  and  Engineering  Association.— Saturday,  March  6th. 
At  7  p.m.  At  Rnyal  Technical  institute,  Peel  Park.  Paper  on  "The 
Strength  of  Iron  Castings,''  by  Mr.  E.  L.  Khead. 


NOTES. 


Fatality.  —  An  inquest  was  held  at  Oldham,  on 
February  19th,  touching  the  death  of  Harold  Wood  (21),  electrician. 
— Tom  Ryan,  a  tinsmith  employed  at  Messrs.  Asa  Lees  i:  Co.'s 
works,  Darker  Street.  Oldham,  said  that  on  the  previous  Wednes- 
day the  electricity  was  off  until  2  p.m.,  and  at  that  time  deceased 
went  to  the  main  switch  to  turn  the  current  on  and  then  to  set 
the  motor  goinp.  In  starting-,  it  fired  in  the  fuse-box.  Deceased 
knocked  off  the  switches  of  the  motor  and  got  hold  of  a  fuse,  and 
a  few  seconds  afterwards  stasfrered  back  and  collapsed  on  the 
floor.— Charles  Tucker,  an  electrical  eneineer  at  the  works,  said 
deceased  worked  under  him  and  he  regarded  the  affair  as  purely 
accidental.  He  was  doing  work  he  should  have  done,  but  not  in 
the  manner  in  which  it  should  have  been  cirried  out.  When  the 
wire  fused  in  the  box  deceased  should  have  gone  to  the  main 
service  switch  and  pulled  it  out,  as  he  had  done  on  a  previous 
oicasion  on  similar  faults.  D3CBas:d  had  been  with  the  firm  since 
June,  1913.— The  Coroner  (Dr.  Carson)  said  the  young  fellow  had 
evidently  done  what  he  ought  not  to  have  done  and  without  doubt 
the  affair  was  an  accident.  A  verdict  of  "  Accidental  death  "  was 
returned. 

Copper. — It  would  be  anticipated  that  supplies  of 
copper  should  show  a  temporary  falling-off  in  quantity  just  at  the 
present  time,  but  an  examination  of  the  midmon'hly  statistics, 
as  tabulated  by  Messrs.  Merton,  does  not  confirm  this  impression. 
The  European  visible  supplies,  at  35,5(17  tons  on  February  16th,  are 
442  tons  higher  than  for  the  end  of  .lanuary.  English  stocks  are 
83  tons  less  than  on  the  same  date,  the  increase  being  made  up  on 
Chile  and  Australian  shipments. 

In  classified  supplies  American  shipments  to  Europe  are,  so  far 
as  can  be  j  tidged  f rom  mid-monthly  statistics,  low.  but  fqual  to 
those  for  September  and  October,  and  hifher  than  those  for 
August,  November  or  December.  Spain  and  Portueal  have  sent  a 
quantity  tqual  to  the  average  pre-war  supply,  while  the  supply 
under  the  heading  "  Othf r  Countries"  is  considcmbly  above  the 
peace  average.  Chile  shipments  are  higher  than  in  nrrmal  times 
and  Australian  show  tietter  than  for  the  preceding  four  months 
Total  deliveries  for  the  half  month,  if  continued  at  the  same  rate, 
would  give  a  quantity  for  the  month  considerably  exceeding  that 
for  October  and  November,  and  only  beaten  by  last  month  out  of_ 
\\l  the  six  preceding  one* 
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Changes  in  the  Board  of  Trade  Retnrns.— Com- 
mencing with  January,  various  changes  have  been  made  in  the 
olaesifioation  adopted  in  the  monthly  import  and  export  returns 
as  issued  by  the  Board  of  Trade.  The  following  are  the  alterations 
made  in  connection  with  the  electrical  industry.  First,  as  regards 
imports  :  electricity  meter8andmeasuringin8truments,a8alsoBwitch- 
boards,  which  have  hitherto  been  included  under  the  general  head- 
ing of  "  Electrical  Goods  and  Apparatus,  nnenumerated,"  are  now 
shown  separately.  Similarly,  the  old  heading  of  "Machinery 
Electrical  of  all  kinds,'  has  been  divided  into  two  sections  :  (1) 
Ganerators  and  motors  (except  for  aeroplanes,  motor-cars  and 
motor-cycles),  and  (2)  unenumeratei'.  Oa  the  export  side  the 
following  are  now  given  separate  headings  in  the  division  relating 
to  "Electrical  Goods  and  Apparatus"  :  (1)  Meters  and  measuring 
instruments,  (2)  transformers,  and  (3)  switchboards.  The  classi- 
fication, "  Machinery,  Electrical  of  all  kinds."  has  been  subdivided 
into  three  sections  :  (1)  Railway  and  tramway  motors,  (2)  other 
generators  and  motors  (except  for  aeroplanes,  motor-cars  and 
motor-cycles),  and  (3)  nnenumerated. 

Institution    and    Lecture    \otes.— Institution   of 

Ctvll  Engineers.— On  Tuesday  last  a  paper  was  read  on  "  The 
Electrolytic  Action  of  Return  Currents  in  Electric  Tramways  on 
Gas  and  Water  Mains  ;  and  the  Best  Means  of  Providing  against 
Electrical  Disturbances,"  by  Mr.  H.  E.  Y-ibury.  The  author 
reviewed  and  criticised  the  Board  of  Trade  Rules  and  Regulations 
and  their  revisions,  from  1894  to  the  present  date,  and  dealt  with 
the  influence  of  a  leakage  current  on  reinforced  concrete.  The  pre- 
ventive measures  proposed  by  British  and  Continental  authorities 
in  order  to  reduce  the  potential  differences  between  tramway 
tracks  and  pipes  were  clasaified,  and  a  description  of  the  function 
of  a  negative  booster  was  given  in  detail.  The  author  stated  that 
where  the  rails  and  the  mass  of  earth  were  positive  to  pipes  in  the 
vicinity  of  the  track,  there  could  be  no  danger  to  pipes  in  that 
area,  as  they  were  cathodio.  On  the  other  hand,  danger  existed  to 
all  pipes  and  metaUio  structures  (where  embedded  in  soQ)  which 
were  positive  to  the  rails,  as  it  was  the  flow  of  current  out  of  the  pipes 
that  had  a  tendency  to  cause  corrosion  and  pitting.  The  danger, 
however,  was  nothing  like  as  great  as  would  appear  from  the 
theoretical  standpoint.  He  pointed  out  that  as  current-density 
and  duration  of  current  were  the  most  important  factors  in  con- 
nection with  injurious  electrolytic  action  on  gas  or  water  pipep, 
potential  readings  were  misleading  ;  it  was  well  known  that  where 
a  comparatively  high  difference  of  potential  existed,  there  was,  as 
a  rule,  less  injurious  current  passing.  In  his  opinion,  the  Board  of 
Trade  regulations  in  respect  of  leakage  currents  could  easily  be 
complied  with  on  all  tramway  undertakings,  and  were  absolutely 
effective  in  safeguarding  the  property  of  other  authorities.  Up  to 
r.OO  volts  could  be  allowed  between  overhead  conductors  and 
earth,  and  this  increase  of  voltage  would  reduce  the  cost  of  feeders 
and  also  the  hpavv  current"  now  dealt  with. 

Society  of  Engineers  (Inc.).— Mr.  Sherard  Cowper-Coles  has 
been  elected  a  vi-e-president  of  the  Society,  to  fill  a  vacancy. 

Manchester  University.— In  the  course  of  a  l»cture  on 
February  18th  at  the  Manchester  University,  Mr.  S.  L.  Pearce, 
chief  engineer  to  the  Manchester  electricity  department,  remarked 
upon  the  increase  in  the  supply  of  electricity  in  this  ciuntry.  In 
1904,  he  said,  there  were  380  undertakings,  producing  4."iO  million 
nnita  of  energy  for  lighting  and  power  purpose?.  lu  1914  there 
were  502  undertakings,  producing  1  636  million  units.  To  be 
added  to  this,  according  to  the  latest  returns,  there  were  586  million 
units  supplied  for  tramway  purposes,  and  253  million  units  for  the 
railways.  The  Manchester  district  had  folly  shared  in  this 
increase  ;  in  1904  the  output  was  38  million  units,  with  a  maximum 
demand  of  17,390  KW..  and  in  1914  it  was  154  million  units 
with  a  moximum  demand  of  50,000  KW. 

S.A.  Institute  of  Electrical  Engineers.— The  report  for  the 
past  year  shows  that  the  income  was  £697,  and  the  expenditure 
£426.  The  net  surplus  for  the  year  was  £137,  and  the  credit 
balance  amounted  to  £.j'.iO,  as  against  £4.54  a  year  ago.  The 
membership  was  236,  compared  with  278.  lu  view  of  the  unsettled 
times  through  which  the  country  has  passed,  due  to  the  strikes  in 
1913  and  1914.  and  to  the  war  and  rebellion,  the  Council  regards 
the  present  position  of  the  Institute  as  very  satisfactory. 

Royal  Irish  Academy.— In  a  paper  read  at  a  meeting  of  the 
Academy  in  Daolin,  on  "Some  Electrical  Properties  in  Thin 
Layers, '  Mr.  A.  J.  McClelland  pointed  out  that  thin  layers  of  such 
substances  as  graphite  or  bronze  powder,  formed  on  insulating 
materials,  exhibited  remarkable  eleatrical  properties.  Although 
when  newly  prepared  these  layers  might  be  almost  non-conductors, 
when  subjected  for  an  instant  to  a  strong  electric  field  normal  to 
the  surface,  and  applied  through  the  insulator,  they  became  con- 
ducting. The  paper  dealt  further  with  the  laws  obeyed  by  the 
conductivity,  and  discussed  the  difference  between  these  effects  and 
th"  coherer  effect. 

National  Association  of  Colliery  Managers.— In  a  paper 
on  "A  Year's  Experience  with  the  Miner's  Electric  Lamp,"  read 
before  the  Noeth  Staffoedshieb  Branch  at  Stoke-on-Trent, 
Mr.  Caleb  Johnson  said  that  when  the  lamps  were  first  installed 
in  the  collieries  difiBeulty  arose  in  persuading  the  men,  especially 
the  older  ones,  to  take  kindly  to  them,  the  objection  being  the 
additional  weight.  That  was  soon  overcome,  however,  and  he  was 
of  opinion  to-day  that  another  pound  in  weight,  or  even  more, 
might  be  added  without  objection  from  the  miners,  thereby  giving 
facilities  to  increase  the  illuminating  power  of  the  lamp.  The 
introduction  of  a  lamp  with  greater  illuminating  power,  in  his 
opinion,  tended  to  reduce  the  number  of  cases  of  miners'  nystag- 
mus. During  1913,  at  the  colliery  with  which  he  was  connected, 
they  had  a  number  of  persons  afflicted  with  the  disease,  but  during 
the  year  19U  thfy  had  none.    They  kept  several  spare  lamps,  and 


when  they  suspected  a  workman  of  suffering  from,  or  developing, 
nystagmus,  they  gave  him  an  electric  lamp.  Now  they  were  re- 
ceiving repeated  testimony  from  the  men  that  they  could  do  their 
work  in  greater  comfort,  and  read  the  newspaper  at  home  in  the 
evening  without  their  eyes  or  heads  aching  in  doing  so. 

Association     of     Mining     Electrical     Engineers.— At   a 
meeting  of  the  West  of  Scotland  Branch  held  in  the  Royal  Technical 
College,   Glasgow,  on  February  20th,   a  paper  was  read  by  Mr.  A. 
Smellie',  Kew  Cumnock,   on    "  Experiences  in  Handling    CoUieiy 
Electrical  Plant."     The  author  stated  that  when  a  new  company 
was  formed  to  work  the  New  Cumnock  collieries,  it  made  arrange- 
ments  for  an  installation  of  electrical  plant  for  the  pumping,  coal 
cutting,  haulage  and  auxiliary  ventilation  below  ground,  and  for 
the  driving  of  a  washer  on  the  surface.    The  plant  consisted  of 
two  three-phase  generators  driven  by  steam  impulse  turbines  with 
condensers,  each  capable  of  developing   1,000  KW.  at  3,000  E.P.M., 
3  OCO  volts,  .lO  cyolep.     The  neutral  was  insulated.     The  generators 
were     run     alternately,     as     one      was     quite      sufficient      for 
the    work.     •  A    big     proportion     of     the     current     was    used 
for  pumping,  which  was  carried  out  mainly  by  means  of  turbine 
pumps  driven  by  three-phase  squirrel-cage  motors.     Prior  to  the 
introduction  of  these  the  water  was  dealt  with  by  every  conceiv- 
able kind  of  pump.     Breakdowns  were  numerous,  and  idle  time 
was  common,  but  since  the  installation  of  electric  pumps  not  a 
single  shift  had  been  lost  due  to  the  breakdown  of  the  pumping 
plant.     While  electricity  had  many  advantages  as  a  medium  for 
operating  haulages  on  long  roads,  it  was  as  a  motive  power  for 
auxiliary  or  face  haulage  that  the  writer  thought  it  showed  its 
greatest  utility.      Small  electric   haulages  which   were  light  in 
themselves,   and    were    easily   shifted    about,   could    be    cheaply 
installed.     In  an  experience  extending  over  a  period  of  10  years 
with  small  haulages,  and  some  of  fairly  large  size,  he  had  not  lost 
a    shift    due    to    the    breakdown    of   electric    fittings.      In    the 
pits     at     New     Cumnock     they     had     coal    cutters     working 
on     all     gradients    up    to      1     in     2     with     complete    success, 
and    he    would    not    have     the    slightest    hesitation    in    apply- 
ing them  to  even  a  greater  inclination  than  that.     There  was  no 
doubt  about  the  efficiency  and  economy  of  a  central  generating 
station  where  a  number  of  pits   within  a  eiven  radius  had  to  be 
supplied  with  current,  but  those  contemplating  such  an  installa- 
tion would  be  well  advised  to  have  nothing  but  plant  of  the  very 
best  construction.     With   machinery   well   designed,  well  housed, 
well  supervised,  and  with  cleanliness  the  dominating  factor,  repairs 
should  be  negligible  and  the  measure  of  reliability  equal  to  that  of 
any  machinery  about  a  colliery.  Changing  from  steam  to  electricity 
should  be  gone  about  slowly  and  regularly.     If  one  motor  after 
another  was  added   by  degree?,   the  men    were    trained    as    the 
system  developed,  while,  on  the  other  hand,  if  a  dczen  motors  were 
dumped  down  at  a  time  when  the  men  were  strange  to  the  work, 
little  things  that   would  ultimately  be   considered   of  no  conse- 
quence were  regarded  as  mountains  of  difficulty,  quite  sufficient  to 
prejudice  many  against  the  system. 

At  the  meeting  of  the  Notts,  and  Derbyshire  Branch  at  Xottmg- 
ham,  on  Saturday,  a  paper  on  "  Typical  Breakdowns  in  Colliery 
Electrical  Plant,  and  their  Prevention,"  was  read  by  Mr.  Llewellyn 
Foster, 

Institution  of  Mechanical  Engineers.— The  annual  report 

of  tti«  Council  shows  that  tbe  m-imberehip  has  increased  from 
6  346  in  1913  to  6,400  at  the  end  of  1914.  The  total  revenue  for 
the  year  was  £16,971.  and  the  expenditure  was  £15,521.  After 
deducting  items  credited  to  capital  there  remained  a  balance  of 
£966  The  capital  of  the  Institution,  less  debentures  and  loans, 
.Vc.,  amounts  to  £69,273.     The  Benevolent  Fund  stands  at  £5,467. 

Institution  of  Electrical  Engineers.— At  the  meeting  of  the 
Manchfsteb  Local  Section  on  Tuesday  last,  a  paper  was  read 
by  Mr.  A.  P.  M.  Fleming  on  "  Training  for  the  Industrial  side  of 
Engineering,"  and  a  discu-sion  followed. 

At  the  meeting  of  the  Yobkshiee  LociL  Section  on  Wednes- 
day last  a  paper  was  read  by  Mr.  C.  P.  Sparks  on  "Electricity 
Applied  to  Mining,"  and  was  followed  by  a  discuesion. 

.Viinointments    Vacant, — Mains  assistant  (o5s.),  for 

Radcliffe  U.D  C.  ;  switchboard  attendant  (30?.),  for  Portemouth 
Corporation ;  sub-station  attendant  for  WalsaU  electric  supply 
department;  assistant  engineer,  for  Stafford  electricity  depart- 
ment ■  switchboard  attendant,  also  wireman,  for  Blackpool  Tower 
Co  ■  switchboard  attendant  (£1)  for  Hey  wood  electricity  works  ; 
switchboard  attendant  (329.),  for  Borough  of  Bermondsey  ;  works 
superintendent  for  West  Ham  Council  (£250).  Particulars  are 
given  in  our  advertisement  pages. 

Patents    and     Alien    Enemies.  —  Letters    Patent 

Nos.  10,859/01  and  24,439/02,  granted  to  Goldschmidt  for  the 
Thermit  process,  have  been  avoided  by  the  Board  of  Trade,  on  the 
application  of  Messrs.  W.  T.  Turner  and  H.  A.  Blackwell.  The 
hearing  was  reported  in  our  issue  for  November  6th,  1914.  In 
respect  of  Patent  No.  7,995/02,  granted  to  Jensen,  Mr.  G.  Jones  has 
been  granted  a  licence. 

London    Electrical  Workers.— The  following  para- 
graph appears  in  the  Herald  for  February  20th  ;— 

"Evidently  the  London  members  of  the  Electrical  Trades 
Union  are  not  believers  in  the  righteousness  of  being  sweated  for 
the  sake  of  patriotism  disguised  as  profit.  The  right  to  live  under 
decent  conditions  and  at  fair  rates  is  just  as  important,  perhaps 
more  so  now  than  in  times  of  international  peace,  and  London 
electrical  workers  realise  this  to  the  full.  They  are  demanding  an 
increase  in  wages  to  Is.  per  hour  and  a  4S-hour  week  from  their 
bosses— and  they  will  get  it  by  force  if  need  be." 
(CoKtinwed  on  page  293.) 
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THE  ELECTRIClTy  SUPPLY  TO  PORT  GLASGOW  FROM  GREENOCK. 


TuE  history  of  the  Greenock  Corporation  electricity  depart- 
ment has  been  one  continuous  record  of  expansion,  and  the 
extension  of  the  electricity  supply  into  the  neicrhbourici,' 
Burgh  of  Port  Glasgow  in  November  last  is  the  logical 
outcome  of  the  enlightened  policy  which  has  always 
distinguished  this 
undertaking. 

The  department 
has  been  fortunate 
both  in  its  chief 
engineers  and  in 
the  Committees 
which  have  been 
entrusted  with  its 
maaageraent.  They 
have  endeavoured 
'to  maintain  the 
price  of  electricity 
for  power  purposes 
at  the  lowest  pos- 
sible level,  believ- 
ing, quite  rightly, 
that  the  interests 
of  all  classes  of  the 
community  are 
better  served  by 
enabling  engineers, 
shipbuilders  and 
manufacturers  suc- 
cessfully to  com- 
pete for  work,  and 
so  bring  trade  to 
the  town,  than  by 
making  large  profits,  which  would  only,  at  the  best,  take  a 
half-penny  or  a  penny  off  the  rates. 

The  direct  result  has  been  that  practically  every  power 
user  in  the  town  is  a  consumer,  and  last  year  the  department 


Fig.  1.— DELLiNQBnRN   PowEU   Station  :    Coal  Bcxkebs  and  Cokveyob. 


few  years  by  the  shipbuilders  and  eng'neers  of  that  town, 
but  their  Council  always  put  so  many  obstacles  in  the  way 
til  it  the  project  had  to  be  dropped  each  time. 

The  cause  of  the  disagreement  between  the  two  burghs 
is  about  a    cei.tury  old.        In    the   days  when  the   Clyde 

was  only  a  shallow 
stream  unfit  for 
navigation,  the  City 
of  Glasgow  leased 
a  tract  of  land  on 
the  lower  reaches  of 
the  river,  built 
harbours  there, 
and  called  it  Port 
Glasgow. 

Greenock,  a  small 
fishing  village  three 
miles  lower  down 
the  river,  was  better 
situated,  and 
private  enterprise 
under  the  patronage 
of  the  local  Laird 
built  larger  and 
more  commodious 
quays  and  harbour?, 
and  soon  all  the 
trade  of  Port 
Glasgow  passed  into 
the  bands  of  its 
neighbour.  Ever 
since  then,  the 
Town  Council  of 
Port  Glasgow  has  l)een  haunted  by  the  fear  of  annexation 
by  its  larger  neighbour,  and  all  overtures  from  Greenock 
for  the  supply  of  water,  gas,  or  electricity  have  been  met 
with  uncompromising  obstruction. 


Fig.  2. — Enuine  Room,  Dklmnoiubn  Poweu  Station-,  Gbeenock. 


I 


sold   1:3(5   units  per  head  of  population,  a  lii;ure  exceeded 
by  only  one  other  undertaking  in  the  Ignited  Kingdom. 

The  question  of  a  supply  of  electricity  to  the   liurgli  of 
Port  Glasgow  had  been  raised  several   times  during  the  last 


Jlost  of  the  shipbuilders  in  Port  Glasgow  bad  their  own 
generating  stations,  but  with  the  possibility  of  cheaper 
pjwer  being  available  from  (Ireenock  these  had  not  been 
extended   to  cops  with  the   increased   demands  of   modera 

E 
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shipyard  work.     The  boom  in  shipbuilding  recently  brought 
matters  to  a  crisis  ;  a  Committee  of  power  users  was  formed, 


Fig. 


-Boiler  Hou^f. 


and  as  they  were  the  largest  ratepayers  iu  the  burgh,  they 
were  able  to  put  pressure  on  their  Council,  and  so  the 
negotiations  were 
brought  to  a  suc- 
cessful conclusion. 
Greenock  has 
now  taken  over  the 
Port  Glasgow  elec- 
tric lighting  order, 
and  will  supply 
Port  Glasgow  i-ou- 
snmers  on  exactly 
the  same  terms  as 
those  offered  to 
similar  consumers 
in  Greenock.  In 
the  event  of  a  de- 
ficit, the  Greenock 
Corporation  may 
not  levy  rates  in 
the  Port  Glasgow 
area,  but  to  safe- 
guard the  depart- 
ment, the  six  prin- 
cipal shipbuilding 
firms  in  the  burgh 
have  signed  a  mini- 
mum guarantee  and 
also  an  agreement 
to  take  all  their  electricity  from  Greenock  for  the  next  29  years. 
The  town  of  Port  Glasgow  lies  along  the  ntrrow  strip  of 
land  between  the  River  Clyde  and  the 
steep  hills,  which  rise  almost  immediately 
from  the  water's  edge.  All  the  principal 
consumers  have  their  shipyards  in  a  line 
along  the  sea  front,  so  that  the  problem  of 
power  distribution  has  been  very  much 
timplitied. 

With  one  exception,  all  the  electrical 
plant  of  the  various  firms  is  suitable  for 
a  250-volt  supply,  so  that  three  250-volt 
rotary  tub-stations  have  been  erected  in 
the  burgh,  one  at  the  Greenock  boundary, 
one  in  the  centre  of  the  town  and  one  on 
private  premises  at  the  far  boundary. 

The  first  two  are  public  sub-stations 
operated  by  the  electricity  department,  and 
supply  both  the  town  and  the  shipyards 
and  engineering  woiks  lying  between.  A 
1  sq.  in.  low-pressure,  two-wire  concentric 
trunk  cable  connects  the  two  stations  and 
loops  into  the  principal  shipyards,  where 
links  are  provided  so  that  each  yard  can 
be  fed  from  either  sub- station  in  the  event 
of  a  fault  occurring  anywhere  in  the  trunk 
cable.  '  -     _ 


Fig.  4.— Pump  House. 


At  regular  intervals  along  this  trunk  cable  distributing 
pillars  are  installed,  from  which  cables  are  run  for  the  supply 
of  smaller  consumers.  The  system  of  distribution  through- 
out Port  tUasgow  is  two-wire. 

The  trunk  cable  between  the  sub  station  in  Bay  Street 
(centre  of  town)  and  the  sub-station  in  the  Clyde 
Shipbuilding  and  Engineering  Co.'s  yard  at  the  other 
boundary  is  1  s^.  in.  up  to  Messrs.  Ferguson  Bros.'  ship- 
yard, and  'o  SI],  in.  thereafter.  In  addition  to  these  three 
sub-stations  there  is  a  sub-station  in  Messrs.  Wm.  Hamilton 
and  Co.'s  yard.  The  reason  for  this  separate  supply  is  that 
ilessrs.  Hamilton's  pressure  for  power  is  420  volts. 

The  sub-stations  are  fed  by  two  10,.'>00-volt  e.h.t.  three- 
core  '1  sq.  in.  cables  which  loop  into  alternate  sub- 
stations, thus  forming  a  high-tension  ring  main  about 
Gj  miles  long. 

All  the  high-pressure  feeders  and  low-pressure  distributing 
mains  for  this  extension  were  manufactured  by  Mfssrs. 
Callender's  Cable  and  Construction  Co.,  and  the  cables  have 
been  laid  on  both  the  solid  and  the  draw-in  systems. 

The  Boundary  Street  sub-station  consists  of  two  bays  ;  in 
one  are  placed  the  switchgear  and  the  rotaries,  and  the 
other  is  to  be  used  as  a  battery  room.  The  high-tension 
cubicles  and  all  the  switchgear  in  this  station  were 
provided  by  the  British  Thomson-Houston  Co.,  Ltd.,  and 
the  two  500-KW.  rotary  converters  and  transformers  were 

supplied  by  the 
British  Westing- 
house  Electric  and 
Manufacturing  Co  , 
Ltd.  The  rotary 
converters  are  of  the 
eight  -  pole  com- 
pound-wound self- 
synchronising  type, 
and  are  supplied 
with  six-phase  cur- 
rent at  ISb  volts, 
50  periods.  They 
have  an  overload 
capacity  of  50  per 
cent,  for  three 
minutes,  and  the 
full-load  efficiency 
for  rotary  and 
transformer  is  92 
per  cent.  The  Bay 
.Street  substation 
is  a  duplicate  of 
the  Boundary 
Street  sub -station 
as  far  as  plant  is 
concerned.  In 
Engineering  Company's 
rotary   converter,    and 


the     Clyde 
sub-station 


Shipbuilding     and 
there  is    one    500-kw 


Fig.  5.— Coolisg  Tower  Cikcclatixg  Pumps. 
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the  high-tension  cubicles  and  switchgear,  as  well  as  the 
trausforiner  and  rotary  converter,  are  of  the  British 
■Westinghouse  Co.'s  manufacture.    In  Messrs.  Wm.  Hamilton 


Fig.  6.— Testikq  Tankp, 

and  Co.'s  sab-station  there  is  one  500-K\v.  rotary  con- 
verter, which,  however,  is  wound  for  420  volts,  and  is  of  the 
ISritish  Westinghouse  self-synchronising  type.  The  switch- 
gear  in  this  station 

is    of    the    Biitish         

Thomson  -  Houston 
Co.'s  manufacture. 

In  all  four  sub- 
stations provision 
has  been  made  for 
doubling  the  capa- 
city of  the  plant 
now  installed. 

An  extremely  in- 
teresting collection 
of  private  generat- 
ing plant  has  been 
displaced  by  the 
Corporation  supply. 

Messrs.  Dunlop, 
Bremner  &  Co.  had 
two  modern  steam- 
driven  dynamo  sets ; 
these  have  been 
taken  out  and  a 
1  sq.  in.  concentric 
feeder  from  the 
Boundary  Street 
sub  -  station  now 
provides  all  the 
necessary  power. 

Messrs.  Russell  &  Co  ,  shipbuilders,  have  two  dockyards. 
Their  Kingston  Yard,  which  is  opposite  the  Boundary 
Street  sub-station,  was  supplied  from  three  modern  steam- 
driven  dynamo  sets  ;  these  have  been  sold,  and  the  yard  is 
fed  by  two  1  sq.  in.  concentric  cables.  In  Messrs.  llussell 
and  Co.'s  other  yard,  the  original  generating  sets  were  two 
Crompton  dynamos,  driven  by  vertical  gas  engines.  These 
engines  gave  a  great  deal  of  trouble  to  start,  and  were  very 
often  kept  running  on  no  load  simply  because  of  the  ditli- 
culty  of  restarting.  The  (Ireenock  Corporation  latterly 
loaned  the  firm  a  large  motor  starter,  so  that  the  gas  engine 
could  be  run  up  by  motoring  the  dynamo.  This  yard 
is  fed  by  two  1  sq.  in.,  and  one  -h  S(i.  in.  concentric 
cables. 

The  Clyde  Shipbuilding  and  Hngineering  Co.  had  the 
finest  assortment  of  suction  gas  plant  of  any  of  the 
Port  (ilasgow  shipbuilders.  Their  plant  consisted  of  one 
110-K\v.  compound  dynamo  by  Jlosrs.  J.  P.  Hall  &  Co., 
rope  driven  from  a  Xational  gas  engine  ;  two  s75-k\v. 
•compound  dynamos  by  the  British  Westinghouse  Co., 
rope  driven  from  two  Premier  gas  engines  ;  and  one 
225-K\v.  compound  dynamo  by  the  ISritish  Wistinghouse 
<_'o.,  direct  driven  at  ItJO  R.p  .m.  by  a  Premier  gas  engine. 
The  firm  had  also  installed  a  75-K\v.  dyna:iio  by 
Messrs.  Dick,  Kerr  &  Co,,  driven  by  a  Robey  high- 
speed engine,  so  that  the  lighting  of  the  works  might  bo 


Fig.  7.— High-Pbessure  Switch  Cujsicles,  Dellingblbn  Poweb  Station. 


assured.     A  sub-station  with  a  jOO-k\v.  rotary  converter 
has  been  erected  on  this  firm's  premises. 

Messrs.  Duncan  &  Co.  have  no  generating  plant  of  their 
own,  but  expect  to  take  a  minimum  of  100  Kw. 

^lessrs.  Ferguson  Bros.,  Ltd.,  shipbuilders  and  engineers, 
have  two  small  gas  engine  sets  which  are  fairly  modern. 
Their  demand  also  was  estimated  at  a  minimum  of  100  kw., 
but  owing  to  a  recent  fire  which  has  completely  destroyed 
their  machine  shops,  they  have  intimated  that  an 
increased  demand  may  be  expected  from  them  when  the 
damage  is  made  good. 

Messrs.  Wm.  Hamilton  &  Co.,  shipbuilders,  had  a  power 
plant  consisting  of  a  couple  of  two-pole  low-speed  sets  sold 
out  of  Dickinson  Street,  Manchester,  many  years  ago. 

These  and  other  superseded  sets  are  illustrated  on  p.  292. 
Messrs.  Murdoch  &  Murray,  shipbuilders,  have  ako 
displaced  a  gas-engine  set.  They  have  not  signed  an 
exclusive  use  contract  with  the  Corporation,  but  are  taking 
energy  for  all  power  and  lighting  purposes  at  ordinary 
rates. 

In  addition  to  these  eight  shipjarc's  and  engineering 
works,  the  Kingston  Investment  Co.,  which  bought  up 
the  slum  area  of  the  burgh  and  built  model  houses  and 
shops,  have  displaced  their  own  generating  plant  and  have 
entered  into  an  agreement  with  the  department  to  take  50  KW. 
The    Caledonian    Railway    Co.,    who   have   just   rebuilt 

their  station  at 
Port  Glasgow,  have 
adopted  electric 
lightingand  propose 
to  use  electricity 
for  signal  lighting 
also. 

With  all  these 
exclusive  use  guar- 
antees for  29  years, 
the  extension  of  the 
electricity  supply 
into  Port  Glasgow 
should  prove  a 
splendid  venture  for 
the  Greenock  elec- 
tricity department, 
while  it  meets  at 
the  same  time  an 
undoubted  need  in 
the  Port  Glasgow 
area. 

To  crpe  with 
the  demands  of 
Port  Glasgow,  and 
also  to  meet  the 
increasing  load  in 
Greenock,  extensive 
alterations  have  recently  been  carried  out  at  the  generating 
station  in  Dellingburn  Street.  A  switch  annexe  has  been  built 


Fig.  8.— 10,600-Volt  Tbansfoumi  rs. 

at  the  end  of  the  engine  room  with  a  complete  equipment  of 
Westinghouse  cubicles  and  solenoid-operated  remote-control 
switchgear   to   operate    the    high-pressure    alternators  and 


292 


THE    ELECTRICAL    REVIEWo  LVoi.  76.  no.  1,944,  FEBEu^Ey  26, 1915 


feeders.  These  displace  the  existing  high-pressure  switch- 
gear  in  the  engine  room,  and  their  place  is  now  occupied  by 
a  control  desk. 

Two  1.000-KVA.  Westinghouse  oil-insulated  self-cooling 
transformers,  with  a  ratio  of  3,300  to  10,500  volts,  are  used 
to  step  up  the  station 
voltage  for  the  Port 
Glasgow  supply.  Under 
normal  conditions  one 
transformer  is  used  on 
each  feeder,  but  the 
switching  arrangement  is 
such  that  one  transformer 
can  be  used  on  both 
feeders,  or  two  trans- 
formers can  be  used  on 
one  feeder. 

Owing  to  the  heavy 
load  which  has  already 
been  connected  in  PorD 
Glasgow,  two  more  1,000- 
KVA.  transformers,  dup- 
licates of  the  original 
pair,  are  now  on  order, 
so  that  two  transformers 
in  parallel  may  be  per- 
manently connected  on 
to  each  feeder.  The 
switches  controlling 
these  feeders  are  hand 
operated. 

A  turbo-alternator  set  of  5,000  K\v.  capacity  has  also 
been  installed,  thus  bringing  the  total  plant  capacity  of  the 
power  station  up  to  11,300  kw.  (four  turbo-alternators 
totalling  9,000  Kw.  and  four  reciprocating  d.c.  sets  totalling 
2,300  KW.). 

This  la?t  set  consists  of  a  Westinghouse  Rateau  impulse 


motor  has  been  connected  to  the  two  250-volt  machines,  thus 
providing  750  kw.  of  converting  plant  in  the  main  power 
station,  which  can  be  used  as  a  lialancer  ;  the  50(»-volt 
machine  has  been  coupled  to  another  3.300-volt  750-kw. 
induction    motor,  and    the  set    has    been  installed  in   the 


(Ta;-driven  plant  of  the  Clyde  Shipbuilditt;  and  EngiueeiiDg 
Cj.,  Ltd. 


Fig.  S>. — Bay  Street  Sub-St.*.tion,  Port  Glasgow. 


original  Hunter  Place  station,  which  is  now  used  entirely  as 
a  sub-station.  In  addition  to  this  750-kw.  motor-generator, 
there  are  in  this  sub-station  two  .'lOO-Kw.-volt  Westinghouse 
rotary  converters  and  transformers. 

Two  18,000-11).  Babcock  it  Wilcox  boilers  have  been  added, 
bringing  the  total  number  of  boilers  up  to  12,  including 

the  three  destructor 
boilers,  and  the  over- 
head coal  bunkers  and 
conveyor  have  been  ex- 
tended to  include  these 
additional  boilers.  To 
make  room  for  a  large 
economiser  to  meet  the 
requirements  of  the  in- 
creased plant,  the  original 
pump  room  at  the  end  of 
the  boiler  house  has  been 
removed  and  a  new  pump 
room  has  been  erected.  The 
pumping  plant  consists 
of  one  7,000-gallon  Rees 
Roturbo    rotary   pump. 


Plant  of  Messrs.  Dunlop,  Bremner 
and   Co. 


Messrs.  Russell  4  Co.'s  Plant  at  Kings'.on  Yard.  Old  Fiiends  at  Messrs.  Wm.  Hamilton  &  Co.'s  Works.  Sub-Station  at  Messrs.  Hamilton  &  Co.'s  Works. 

Figs.  10—14. — Some  E.x.^mples  of  Plant  Siperseded  by  the  Corporation  Supply:   and  one  of  the  Xew  Sfb-Statioks. 


turbine  running  at  1,500  r.p..m.  and  driving  a  3,300-volt, 
50-cycle  alternator  of  the  compensated  type.  A  Sturtevant 
wet  air  filter  is  provided,  and  the  condenser  is  operated  by  a 
turbine-driven  air  pump  of  the  Le  Blanc  type. 

Further  converting  plant  has  been  provided  by  separating 
a  750-KW'.  motor-generator  set,  which  consis'ed  of  two 
250-volt  and  one  500-volt  d.c.  machines  coupled  together 
on  the  same  bedplate  and  used  as  a  motor  balancer.  Instead 
of  the  500-volt  machine,  a  3,300-volt  750-K\v.  induction 


one  10,000-gallon  and  one  4,000-gallon  Weir  double-acting 
vertical  pumps,  one  li»,000-gallon  and  one  7,000-gallon 
Weir  latest  type  rotor  feed  pumps.  Above  the  pump 
room  is  situated  the  Paterson  oil  -  eliminating  plant, 
while  in  the  basement  below  the  pump  room  are  placed 
the  two  hot  wells,  one  for  turbines  and  one  for 
reciprocatitig  plant.  In  the  basement  is  also  located 
the  apparatus  for  measuring  the  condensed  water  from 
any  one  of  the  generating  sets  in  the  station.     Two  large 
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tanks  are  mounted  on  Avery  weighing  machines,  and  the 
condensed  waterpipe  is  made  to  terminate  above  and 
between  these  tanks.  A  two-way  cock  and  tee-pipe  are 
fitted  by  which  the  water  can  be  directed  into  either  tank. 
When  a  generating  set  is  to  be  tested,  the  condensed  water 
from  the  set  is  directed  by  means  of  selector  valves  into  the 
pipe  connected  to  the  tanks.  AVhen  one  tank  is  filled,  the 
weighing  machine  is  balanced,  and  the  weight  is  then 
automatically  stamped  on  a  card,  after  which  the  tank  is 
emptied  by  a  valve  in  the  bottom.  Meanwhile,  the  next 
tank  is  filling,  and  the  process  is  repeated  continuously 
during  the  period  of  test.  The  load  on  the  machine  is  kept 
fairly  constant,  and  the  units  generated  during  the  test  are 
noted,  and  the  consumption  per  Kw.-hour  at  that  load  is 
thus  easily  obtained.  The  performance  of  each  generator  is 
checked  in  this  manner  at  frequent  intervals. 

Two  Lea  recorders  have  been  installed.  One  records  the 
total  boiler  feed,  while  the  other  is  connected  in  circuit 
with  the  5,000-KW.  turbo-alternator  set. 

A  Sanders  Eehders  steam  meter  is  installed  to  record  the 
steam  delivered  from  the  refuse  destructor  boilers,  and 
the  British  Thomson- Houston  Co.'s  steam  meters  are  to 
be  fitted  to  several  of  the  boilers. 

Although  Greenock  is  favoured  with  a  remarkably  good 
power  load,  the  possibilities  of  the  domestic  load  have  not 
been  neglected.  Energy  for  heating  and  cooking  purposes 
is  sold  at  a  flat  rate  of  ^d.  per  unit  if  metered  separately, 
but  where  this  is  not  possible  an  "annual  charge"  tariff 
may  be  ad<)pted  by  which  the  consumer  pays  a  fixed  sum 
per  quarter  based  on  the  lighting  maximum  demand,  and  all 
units  registered  by  meter  for  both  lighting  and  heating  pur- 
poses are  charged  at  fd.  per  unit. 

Over  a  year  ago,  the  Corporation  opened  large  showrooms 
in  the  main  thoroughfare  for  the  use  of  its  hiring  and 
publicity  section.  This  department  was  inaugurated  in 
1904  for  the  hiring  of  lighting  installations  and  motors, 
and  already  383  lighting  installations  and  1 60  motors  have 
been  fitted  up  on  this  system.  Lately,  the  scheme  was 
extended  to  include  cookers,  &c.,  and  of  these  the  depart- 
ment has  installed  56  cookers,  162  radiators,  and  18C  irons, 
kettles,  &c.  As  showing  the  necessity  for  the  Corporation's 
policy  of  providing  facilities  for  hiring  electrical  appliances, 
it  may  be  pointed  out  that  out  of  the  total  of  1,650  con- 
sumers on  the  mains,  no  fewer  than  453  have  been  intro- 
duced to  the  undertaking  through  this  hire  and  hire-purchase 
department,  and  these  represent  a  demand  of  over  1,700  kw. 
distributed  among  houses,  shops,  factories,  and  workshops. 

As  an  indication  of  what  can  be  done  in  developing  the 
heating  load  when  tariffs  are  favourable,  it  is  only  necessary 
to  mention  that  during  the  three  months  ended  December 
31st,  1014,  the  department  sent  out  on  the  hire-purchase 
system  58  radiators,  I'.l  irons,  and  11  kettles,  making  a  total 
increase  in  the  connections  to  existing  services  of  103  kw. 

The  development  of  the  undertaking  during  the  l.'i  years 
of  its  existence  is  shown  in  the  following  table,  which  gives 
the  data  for  the  fifth,  tenth  and  fifteenth  years  of 
operation  :—  1903-04.    lOOS-OO.    1913.14. 

Units  Bold  1,41S,783     3,4!).5.862     11,4.51,438 

Average  price  obtained  per  nnit        2  00  r4.5  104 

Total  cost  per  unit,  pence         ...         1  25  '825  '(!10 

Mr.  J.  A.  Robertson,  the  late  engineer  (now  borough 
electrical  engineer  of  Salford)  was  responsible  for  the  Port 
Glasgow  extension  scheme,  and  the  new  engineer,  Mr. 
Frank  H.  Whysall,  has  put  the  scheme  into  operation  on  the 
lines  planned  by  his  predecessor. 

Owing  to  the  large  amount  of  Admiralty  work  carried 
out  in  Greenock,  the  demand  for  power  has  risen  to  such 
an  extent  that  further  extensions  are  urgently  required. 
These  include  a  new  5,000-Kw.  lurbo-altirnator  set,  the 
erection  and  equipment  of  a  rotary  converter  sub-station  in 
the  east  end  of  the  town  to  relieve  the  overloaded  feeders  in 
that  district,  the  installation  of  another  500- kw.  rotary 
converter  in  Messrs.  Scott's  Engine  Works  sub-station,  the 
laying  down  of  a  new  0  6  sq.  in.  feeder  to  the  centre  of  the 
town,  and  the  erection  of  large  economisers  and  flues  at  the 
power  station. 

We  are  indebted  to  Mr.  Frank  H.  Whysall,  JI.I  E.E.,  for 
the  foregoing  information  regarding  the  undertaking,  and  to 
Mr.  John  H.  Parker,  his  chief  assistant,  for  the  photographs 
with  wh^ch  this  article  is  illustrated. 


NOTES. 


(.Coniinued from  page  288.) 

Parliaineiitary.— Xw?rfo«  County  CounciVs  Tramu-atjs 
Bill  —The  Select  Committee  on  Standing  Orders  have  sereed  that 
the  London  County  Council  Tramways  and  Improvements  Bill  be 
allowed  to  proceed  on  condition  that  Tramways  Xos.  3  and  3a  are 
struck  out  of  the  Bill. 

London  Electric  Supply  iXo.  2)  BtU.—On  the  motion  for  private 
business  in  the  House  of  Commons  on  Monday  night,  the  Chairman 
of  Ways  and  Means  on  the  London  Electric  Supply  Bill  said  : 
After  carefully  considering  the  nature  and  scope  of  the  pDwers 
which  are  sought  in  this  Bill,  I  have  informed  the  promoteis  that 
in  my  opinion  the  Bill  is  not  one  which  the  House  ought,  in  the 
present  Session,  to  be  called  upon  to  consider,  raising,  as  it 
undoubtedly  does,  important  qne4tion8  of  a  public  character  and 
contentious  naturr.  The  promoters  have  therefore  agreed  that 
the  order  for  the  Second  Reading  of  the  Bill  shall  be  discharged 
and  the  Bill  withdrawr .     The  question  was  put  and  agreed  to. 

>■.(■(/«//  Headings.— lu.  the  House  of  Commons  on  Tuesday,  the 
Metropolitan  District  Railway  Bill  was  read  a  second  time,  as  was 
also  Rhondda  U  D.C.  (Tramways  Extensions,  ice")  Bill. 

In  the  House  of  Lords,  the  Mersey  Riilway  Bill,  tie  Yorkshire 
Electric  Power  Bill,  and  Ormskirk  Gas  and  Electricity  Bill  were 
read  a  second  time. 

StamJing  Orders.— The.  Standing  Orders  Committee  having  con- 
sidered the  Aberdare  U.D.C.  Tramways  Bill  and  the  Staljbridge, 
Hyde,  Mossley  and  Dakinfield  Tramways  and  Electricity  Board 
Bill,  which  were  reported  for  non-compliance  with  Standing 
Orders,  have  decided  that  the  Bills  may  be  allowed  to  proceed. 
They  have  also  allowed  the  Halifax  Corporation  Bill  to  proceed  on 
condition  that  Tramways  Xus.  4,  5,  6,  7  and  21  are  struck  out. 

Petitions. — In  addition  to  the  petitions  deposited  in  the  House  of 
Commons,  the  following,  amongst  others,  ate  lodged  in  respect  of 
Bills  emanating  in  the  House  of  Lords :— Yorkshire  Electric 
Power,  25  petitions  including  a  number  of  local  authorities  and 
gas  companies ;  Staljbridge,  Hyde,  Mostley  and  Dakinfield  Tram- 
ways and  Electricity  Board  12  petitions,  including  the  Lancashire 
Electric  Power  Co.,  Derbyshire  and  Cheshire  County  Councils,  &c.  ; 
Aberdare  U.D.C.  Tramways  by  the  Great  Western  and  Taff  Vale 
Railway  Co.  ;  Ormskirk  Gas  and  Electricity  by  the  Lathom  and 
Burecough  U.D.C. 

A  Letter  from  the  Front.— The  Chairman  of  the 
Epsom  Urban  Council  (Cuuncillor  C.  Cropley)  has  received  a  letter 
from  Mr.  A.  C.  Gilline,  the  electrical  engineer  of  Epsom,  who  is  at 
the  Front  with  the  Westminttei  s.  The  letter  reads  :—"  Life  out 
here  is  not  quite  such  a  holiday  as  E»ypt  or  India  would  have 
beer,  but  I  would  not  have  missed  the  experience  for  worlds.  We 
spend  about  four  days  and  four  nights  in  the  first  line,  and  then 
we  go  into  the  reserve  for  a  few  days.  You  would  not  recognise 
me  if  yon  saw  me.  We  wear  two  pairs  of  socks,  two  pairs  of 
putties,  one  ordinary  uniform,  a  fur  coat  over  all,  and,  lastly,  inches 
of  mud.  I  am  writing  this  in  what  we  call  a  '  bug-hutch.'  It  is  a 
nice  little  hole  dog  in  the  ground,  in  which  three  of  us  live  and 
sleep,  and  at  the  time  of  writing  the  enemy  is  taking  pot  shots  at 
anyone  who  shows  his  head  for  a  moment  above  the  trench.  One 
of  our  greatest  amust-ments  is  considering  how  to  devise  a  new 
way  of  cooking  bully  fceef  and  making  tea.  Life  is  pretty 
strenuous.  1  have  not  had  my  boots  or  clothes  off  for  three  weekt, 
and  1  am  getting  quite  used  to  sleeping  on  the  ground-  concrete 
floor.  Our  best  fun  is  at  uight  on  guard.  We  wait  for  the  flashes 
from  the  German  rifles,  and  then  fire  back  from  where  they  come. 
The  only  unfortunate  thing  is,  we  don't  know  if  we  hit  the 
mark." 


OUR    PERSONAL    COLUMN. 

The  Editor,';  tnrite  electrical  cngineer.i,  ichettier  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  traminiy  and  railway  officials,  to  keep  readers  of  the 
Electhical  Rkview  yy<w^c(/  as  to  their  movement!. 


Central  Station  (Mlicials.— Last  week  the  Middles- 
brough Electricity  Committee,  according  to  a  Yorkshire  paper, 
consented  to  release  the  borough  eUctrical  engine^',  Mr.  H  M. 
T.WLOn,  who  intended  offering  his  services  to  His  Majesty's 
I'oroes. 

The  staff  of  the  Stamford  electrioily  works  have  presented  a  hall 
clock  to  Mr.  W.  Wki.ls,  meter  inppeotor,  on  his  marriage  ;  the  gift 
was  handed  to  Mr.  WtUs  by  the  resident  manager  of  the  Urban 
Electricity  Supply  Co ,  Lieut.  F.  U.  Brandretb. 

Mb.  Willia.m  M.vwky,  a  member  of  the  staff  of  the  Blackburn 
Corporation  electricity  department,  was  married  at  Blackpool  on 
Monday  to  MifS  Mary  A.  Frankland,  of  BlaL-kpool  Mr.  Mawby's 
colleagues  at  Blaikburn  have  presented  him  with  a  mahogany 
timepiece. 

We  are  glad  to  hear  that  Mu.  C.  Clabe  Atchison,  the  Richdale 
borough  electrical  engineer,  who  has  undergone  an  operation,  is 
improving. 

Mb.  J.  W.  A.  Devoy  has  resigned  his  position  as  'mains  super- 
intendent to  the  Tiinbridge  Wells  Corporation  electricity  depart- 
ment, 
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Tynemonth  Corporation  has  been  recommended  to  increase  the 
salaries  of  the  following:  officials  in  the  electricity  department  as 
from  April  Ist  next  : — Mr.  C.  TnBNBrLL,  jun..  electrical 
engineer,  from  £300  to  £;^25  per  annum  :  Mr.  J.  Waller, 
engineer,  from  £.?  to  £3  53.  per  week  :  Mr.  H.  T.  Wilkiss,  chief 
clerk,  f rr  ni  £  2  to  £  2  os.  per  week. 

Mr  a.  .T.  Sewabd  having  resigned  his  appointment  as  con- 
stractional  liehtin?  saperintendent  at  the  West  Ham  electricity 
works,  Mr.  J.  Turtle,  the  assistant,  has  been  appointed  to  fill 
the  vacancy  at  a  salary  of  £15i;  per  year,  plus  commission.  The 
Electricity  Committee  proposes  to  grant  the  following  increases 
in  the  salaries  of  the  nodermentioned  employes : — Mr.  H.  Irons, 
installation  inspector,  Mr.  6.  Hale,  constructional  assistant, 
Mb.  W.  Whitney,  assistant  mains  eogineer,  from  £215  to  £240 
per  annum  ;  Mb.  J.  C.  Retzbach,  assistant  draughtsman. 

Tpon  consideration  of  a  reoDmmendation  by  the  Electricity  and 
Tramways  Committea  of  the  Bingley  District  Council  that  the 
salary  of  the  electrical  engineer  shouTd  be  increased  by  £20  per 
annum,  the  Council  referred  the  matter  back. 

Mb.  J.  B  Pattkbsox,  at  present  works  superintendent  at  Lan- 
caster electricity  works,  has  been  appointed  assistant  engineer 
while  Lieut.  G.  C.  Milner  (engineer)  is  on  active  service  at  the 
Front.  Councillor  Heald  (chairman  of  the  Committee)  said  the 
appointment  was  well  merited  ;  and  he  complimented  one  of  the 
works  employe},  Mr.  W.  Carless,  on  having  returned  to  the  Colours 
with  five  sons. 

Traniwav  Officials. — Mr.  Charles  Hekrt  Hoggard, 

who  has  for  1 7  years  been  associated  with  the  Sheffield  tramways, 
has  been  appointed  traffic  superintendent  of  the  .Darlington 
municipal  tramways. 

Mb.  R.  L.  McCulloch,  manager  of  the  Warwick  and  Leamington 
Tramway  and  Lighting  Co.,  has  been  appointed  general  manager 
of  the  City  of  Carlisle  Electric  Tramways. 

Mb.  L.  Johnson,  manager  of  the  tramways  at  Sonthampton, 
has  resigned. 

The  Tramways  C.mmittee  of  the  Hudderffield  Town  Council 
have  granted  the  following  increases  of  salary  : — Mb.  A.  P. 
QuiLLlAM.  assistant  tramway  engineer,  from  £170  to  £180;  Mb. 
T.  Habtley,  traffic  superintendent,  from  £150  to  £160. 

fieneral. — Mr.  T.  P.  Brogax  has  been  appointed 
chairman  of  the  Battersea  Electricity  Committee  for  the  ensuing 
three  months. 

Mb.  C.  C.  T.  Eastgate,  M.I.E.E.,  has  been  appointed  Electrical 
Inspector  to  the  Gavemment  of  the  Punjab,  and  sails  for  India  on 
the  6  th  prox. 

Obituary. — Mr.  E.  H.  CLAXTo>f. — It  is  with  much 
regret  that  we  have  to  record  the  death  on  the  ISth  inst.  of  Mr. 
EOBEBT  Heywood  Claxtok,  One  of  the  most  prominent  pioneers 
of  the  telephone  system  in  this  country.  Bom  in  Liverpool  in 
1840,  it  was  in  Liverpool  also  that  Mr.  Claxton's  telephonic 
activities  commenced  in  1879.  In  190.^  he  retired  from  the  posi- 
tion of  provincial  superintendent  of  the  National  Co.'s  north- 
western province,  and  was  elected  to  a  local  directorship,  which 
position  he  continued  to  occupy  until  the  taking  over  of  the 
National  Co.'s  system  by  the  Government  at  the  end  of  1911.  It 
was  in  New  Brighton,  near  Liverpool,  that  Mr.  Claxton  passed 
away.  He  was  remarkable  for  a  prompt  recognition  of  the 
peculiarities  of  the  Telephone  Exchange  business,  and  its  combina- 
tion of  commercial  and  engineering  problems.  Though  claiming 
no  technical  qualifications,  he  had  exceptional  judgment  in  the 
selection  of  bis  engineering  advisers,  the  earliest  of  whom 
was  Mr.  Haworth.  and  amongst  others  we  may  recall  the  late 
Mr.  Hope-Jones,  Mr.  France,  and  Mr.  GiU,  all  of  whom  served 
under  Mr.  Claxton.  It  is  perhaps  for  this  reason  that  Liverpool 
was  prompt  to  adopt  new  developments  in  the  art.  On 
October  18th,  1,S34  (Electeical  Review,  Vol.  XV,  page  .'512), 
we  recorded  the  introduction  of  the  multiple  switchboard  at 
Liverpool,  and  the  first  use  in  the  United  Kingdom  of  dry  core_ 
cable  was  made  in  Mr.  Claxton's  district  in  the  Mersey  Tunnel. 
He  was  the  first  to  employ  lady  operators,  and  with  such  auccfss 
as  to  lead  to  his  assistance  being  sought  to  organise  a  similar  staff 
in  London.  His  relations  with  his  subscribers  and  the  local 
authorities  were  of  the  best,  and  in  the  competitive  era  Liverpool 
was  immune  from  competition.  With  his  colleagues  and  business 
friends  he  was  always  cordial  and  courteous,  and  regret  at  his 
death  will  be  general  and  widespread. 

LaxceCoeporal  .T.  a.  Donald. — We  regret  to  learn  of  the 
death,  at  the  age  of  24  years,  of  Lance-Corporal  .1.  A.  Donald,  of 
the  Royal  Naval  Division  (Eugineeif' Section),  who  died  suddenly 
from  myocarditis  whilst  on  leave  on  Sunday  last.  He  was  for 
several  rears  on  the  electricity  works  staff  of  the  Blackpool  Cor- 
poration, and  we  have  it  on  the  best  authority  that  he  gave  pro- 
mise of  a  very  brilliant  career.  He  wa<  a  most  successful  student 
at  the  Harris  Institute,  Preston,  having  taken  the  bronzs  medal 
and  many  certificates  in  electrical  and  mechanical  engineering. 
He  had  also  b9en  a  student  of  the  Institution  of  Electrical  Engin- 
eers since  1911.  Lance-Corporal  Donald,  along  with  two  other 
members  of  the  Blaokpool  staff,  joined  the  R.N.D.  of  the  Institu- 
tion of  Elestricil  Engineers  in  September. 

Mb.  F.  W.  Faemee — The  death  is  announced  of  Mr.  Frederick 
William  Farmer,  for  many  years  engineer  at  the  Weymonth  elec- 
tricity works. 

Me.  J.  W.  Peoctob. — The  death  has  taken  place,  in  his  55th 
year,  of  Mr.  Jas.  Wm.  Proctor,  of  the  firm  of  Jas.  Proctor,  Ltd., 
meohanioal  stoker  makers,  of  Barnlfv. 

Mb.  G  Matthews. — The  sudden  death  is  announced  of  Mr. 
George  Matthews,  for  many  years  manager  of  the  carriage  d^'art- 


ment  of  the  Bristol  Tramways  and  Carriage  Co.,  Ltd.  He  was  in 
his  73rd  year. 

Mr.  William  Long,  of  Thelwall  Heys,  Grappenhall,  near  War- 
rington, and  Cleabirrow,  Windermere,  whose  death  is  announced 
at  the  age  of  80  years,  was  a  director  of  the  Windermere  and 
District  Electricity  Supply  Co.,  Ltd.,  and  was  first  chairman  of  the 
company. 

The  death  has  occurred,  in  his  36th  year,  of  Mb.  Michael 
Teaynor,  of  Bray,  Co.  Wicklow,  chairman  of  the  Urban  District 
Council's  Electric  Lighting'Committee. 


NEW    COMPANIES    REGISTERED. 


M*L.  Mafirneto  Syndicate,  Ltd.  (139.152). — This  company  was 

registerea  on  January  28th.  with  a  capital  of  £15,000  in  £1  sharps,  to  carry 
on  the  business  of  manufacturers  of,  and  dealers  in,  apparatus,  manhinery, 
iDBtrumencs  and  fittings  used  in  connection  with  the  generation,  distribatioo, 
supply,  accumulation  and  employment  of  electricity,  general  electrical  engi- 
neers and  electricians.  Th*»  subscribpra  (with  one  share  each)  are  :— D.  H. 
Morris,  14,  Waverley  Road,  Kenilworth,  electrical  engineer  ;  G.  A.  Lister.  23, 
Coondon  Road,  Coventry,  electrical  engineer.  Priva.te  company.  The 
numbfr  of  directors  is  not  to  be  less  than  two  or  more  than  six  ;  the  Srst  are 
C.  A.  Liser,  D.  K.  Morris,  G.  A.  Lister  and  E.  A.  Watson.  8o  long  as  R-  A. 
Lister  &  i  j.,  Ltd.,  hold  the  majority  of  the  shares,  they  may  appoint  two  other 
directors;  remuneration  as  fixed  by  the  company.  Registered  office,  Carlton 
Works,  Lockhurst  Lane,  Coventry.  . 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Foster  Engineering  Co.,  Ltd. — A  memorandum  of  satisfac- 
tion to  the  exteot  of  £1,000  on  'Pebnmry  10th,  1915,  o(  Eecond  debs.,  dated 
August  let,  una,  securing  £9.000.  has  been  filed. 

Wellingl)nrongli  Electric  Supply  Co.,  Ltd.— Issue  on  Feb- 
ruary 12th,  1915,  of  £2,700  debs.,  part  of  a  aeries  of  which  particulars  have 
already  been  filed. 

Snn  Electrical  Co.,  Ltd. — A  memorandom  of  satisfaction  to 
the  eitent  of  £275  on  Fabraary  9th,  1915,  of  deb,  stock  dated  March  31st, 
1911,  securing  £7,000,  has  been  flied. 

Sheerness  and  District  Electric  Power  and  Traction  Co., 

Ltd.— Issue  on  February  12ih.  1915,  o(  £1,000  6  per  cent,  second  debs.,  part  of 
a  series  of  whicb  particulars  have  already  been  filed, 

Bonib.if  Electric  Supply  and  Tramways  Co.,  Ltd.— Issne 

on  January  Ist,  1915.  of  £10.000  debentures,  part  of  a  seties  of  which  partioQ- 
lars  have  already  been  filed. 

Holophane,  Ltd.— Capital,  £200,000  in  £1  shares  (100,000  pref.) 
Return  dated  Novemb'sr  13th,  1914  ;  60,733  pref  and  92,135  ord.  shares  taken  up  ; 
£15.207  paid;  £137, 9C0  considered  as  paid.    Mortgages  and  charges,  nil. 

Mond  Xicbel  Co.,  Ltd.— Particulars  of  f. 500,000  6  per  cent, 
redeemable  debenture  stock,  created  November  17th,  1914,  and  secured  by  trnst 
deed  dated  February  10th,  1915,  filed  pursuant  to  Sec.  93  (8)  of  the  Companies 
(Cons'tlidationj  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged :  The  company's  undertaking  and  property,  present  and  future, 
except  uncalled  oapitai,  subject  to  £375,000  1st  mortgage  deb.  stick. 
Trustees  :  Rt.  Hon.  Earl  of  SelbDrne,  K.S.,  Q.C.M.G.,  and  R.  Armitage,  M.P. 

C»sta    Rica    Electric    Light   and    Traction    Co.,    Ltd. — 

Capital,  £130  008  in  £1  shares.  Return  dated  January  6th,  1915.  All  shares 
taken  up.  £7  paid.  £129,993  considered  as  paid.  Mortgages  and  charges : 
£2?«,6i0. 

John  Spencer,   Ltd.— Capital.    £7.5.000  in  £5   shares  CIO  000 

pref,)— Eelurn  dated  December  8th,  1914.  10,000  pref  and  1,027  ord.  shares 
taken  up.      £55,135  considered  as  paid.    Mortgages  and  charges  :  £25,000. 

Cordoba   Light,   Power  and  Traction  Co.,  Ltd.— Capital, 

£1,000,000  in  £1  shares  (330,000  pref.,  600,000  ord.  and  100,000  unclassified). 
Return  dated  December  23rd.  1914.  300,000  pref.  and  60O,C00  ord.  shares 
taken  up.  £1  per  share  catled  up  on  .300,000  pref.  and  17U,100  ord.  sbares. 
£470.100  paid.  £429.000  considered  as  paid  on  the  remainder.  Mortgages 
and  charges :  £8j4,000. 


CITY  NOTES. 


keiisington  and  Rnin-Utsbridae  Electric 
Li^htinff  Co..  Ltd. 

During  the  year  1914  the  number  of  houses  and  shops  con- 
nected with  the  system  increased  by  124,  from  4,817  to  4941, 
and  the  energy  consuming  devices,  calculated  as  represented 
by  lamps  of  30  watts  consumption,  by  6,6-iS  to  488,912  (14,600 
Kw.).  The  net  profit  available  for  di\idend  is  £14,020,  plus 
£■2,558  brought  forward. 

Deducting  the  interim  dividends  on  the  ordinary  and  prefe- 
rence  shares,   £7,515,   there  remains  £9,004. 

The  second  half-year's  dividend  on  the  first  preference 
shares  absorbs  £1,6U0,  and  the  dividend  on  the  second  pre- 
ference shares  from  the  Ist  October  to  31st  December,  £625. 
.■\  dividend  at  the  rate  of  10  per  cent,  per  annnm  for  the  last 
haff-year  (£S,250)  making  9  per  cent,  fox  the  year  on  the 
ordinao'  shares  is  recommende'd,  carrying  forward  £1,629. 
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The  reuewal  and  reserve  fund  account  has  been  increased 
by  the  transfer  of  £9,746,  and  now  stands  at  £131,884,  of 
which  sum  £93,454  is  the  amount  expended  in  excess  of  capi- 
tal received,  the  balance  being  represented  by  working  capital, 
investments,  and  cash  balances.  The  directors  announce  the 
resignation  of  Mr.  R.  W.  Wallace,  K.C.,  who  had  been  a 
director  since  the  formation  of  the  company.  They  have 
elected  Mr.  H.  W.  Miller,  who  has  been  associated  with  the 
company  from  its  commencement,  to  the  vacancy.  Mr.  Miller 
has  been  appointed  managing  director.  , 

.■\nnual  meeting,  March  4th. 


I  iidersTouud  Electric  Railways  Co.  of  London. 

The  report  shows  that  for  the  year  ended  December,  1914, 
the  net  revenue  from  investments  and  properties  (including 
general  interest),  after  deducting  general  expenses,  amounted 
to  £673,830.  The  service  of  the  4i  -pev  cent,  bonds  of  1933, 
required  £89,349,  and  of  the  ii  three  year  secured  notes  from 
30th  April  to  31st  December,  required  £21,085,  leaving  a  sur- 
plus of  £563,396.  Payment  under  the  guarantee  on  Central 
London  Railway  Company  Assented  Stocks  for  the  year  ab- 
sorbs £37,031 ;  six  per  cent,  per  annum  on  £1,273,000  six  per 
cent,  first  cum.  income  debenture  stock  for  the  year,  requires 
£76,380;  six  per  cent,  per  annum  plus  income  tax  on 
£6,330,050  six  per  cent,  income  bonds  of  1948,  for  the  year, 
absorbs  £411,544,  leaving  £38,442.  The  income  from  invest- 
ments and  other  sources  amounted  to  £684,626,  an  increase  of 
£54,809  or  8.70  per  cent. 

The  passenger  earnings  of  some  of  the  companies  have 
been  adversely  affected  by  the  conditions  prevailing  in  Lon- 
don^ since  the  commencement  of  the  war,  and  there  has  been 
an  increase  in  expenses  due  to  increased  wages  and  cost  of 
material.  As  a  result,  the  revenue  from  these  companies  is 
less  than  that  for  the  corresponding  period  in  the  previous 
year. 

Before  the  war  began  the  London  Electric  Railway  and  City  and  South 
London  Railway  Companies  were  well  forward  with  their  preparations  for 
proceeding  with  the  extensions  and  improvements  involving  large  capital  expen- 
diture. As  the  conditions  of  the  money  market  were  then  not  favourable  to 
capital  issues  by  these  companies,  this  company  bought  from  them  /,'463.000 
and  ;^412,000  of  their  respective  debenture  stocks,  and  issued  ;^700,000  of  its 
own   4i  per  cent,  three-year  notes  secured    on  these  debenture  stocks. 

During  the  year  this  company  acquired  all  the  issued  shares  and  debentures 
of  the  Sletropolitan  Steam  Omnibus  Co.,  Ltd.,  which  subsequently  sold  its 
assets  to  the  London  General  Omnibus  Co.,  and  was  wound  up.  At  the  same 
time  the  Underground  Co.  sold  to  the  L.G.O.  Co.  the  assets  which  it  had 
purchased  in  the  previous  year  from  the  New  Central  Omnibus  Co.,  Ltd.,  and 
this  company  has  also   been  wound   up. 

The  northern  extension  of  the  London  Electric  Railway, 
from  Paddington  to  the  Queen's  Park  Station  of  the  London 
and  North  Western  Railway,  was  openeti  for  public  traffic 
on  January  11th,  1915,  as  far  as  Kilburn  Park  Station,  and 
<^in  February  11th,  1915,  to  Queen's  Park  station.  The  inter- 
mediate station  at  Maida  Vale  will  not  be  opened  until  April 
next. 

.\dditionaI  omnibuses  were  added  to  the  fleet  of  the  L.G.O.  Co.  and  new 
garages  built  in  the  early  part  of  the  year  under  review,  but  the  total  number 
of  omnibuses  in  service  and  garages  in  use  has  been  substantially  reduced  by 
the  requirements  of  the    War  Office  and  Admiralty. 

The  Associated  Equipment  Company  is  making  additions  to  its  factory  and 
equipment  which  will  afford   facilities'tor  a  much    larger  output. 

The  balance  of  £45,170  on  revenue  account  on  December 
31st,  1913,  has,  in  (X)nsequenoe  of  the  changes  in  the  constitu- 
tion of  the  company,  been  applied  in  reduction  of  the  item 
"  Cpmmis.sion  and  discount  of  issue  of  bonds."  The  item 
of  stocks  and  shares  stands  in  the  books  at  £14,520,892. 

Passengers  carried  and  passenger  receipts  earned  by  Associated  Companies  : — 

1912.  1913.                     1914. 

Metropolitan   District — 

Passengers 86.003,149  ...      89,4.38,332  ...              • 

Receipts .£652,670  ...        ;£;686,177  ...              • 

London   ttlectric —  / 

Passengers    100.883,586  ...     100.263.755  ...    101.074.981 

Receipts    .£713,629  ...       £709,872  ...       £707,393 

Central  London — 

Passengers    —  ...       37.505.424  ...      36,703,836 

Receipts    —  ...       £350,357  ...       £240,029 

City  S;  South  London — 

Passengers    —  ...      22,723,856  ...      23,847,930 

Receipts     -  ...       £145,653  ...       £136,128 

London  &  General  Omnibus — 

Passengers     487.2111.629  ...     580,205.33.5  ...     .569.343,233 

Receipts    £3,684,329  ...    £3.191,205  ...    £3,132,259 

Tatal—                                                      —  

Passengers    674.087,364  ...    8,30,1.36,703  ...             • 

Receipts    £4,050.628  ...    £4,983,163  ...            • 

•  Figures  not  available — Metropolitan   District  Railway,  under  Government 
control  from  August  4lh,  1914. 

Annual  meeting,  March  4th. 


Nt'tiojiolitan  lliiilway  Co. 

The    report   submitted  at  yesterday's  annual  meeting,   after 

referring  to  the  Government  control  of  the  system  since  the 

war  and  the  basis  agreed  upon  with  the  companies,  showed 

that  the  gross  receipts  in  respect  of   the  railway,  etc.,  were 

£969,982,  and  the  expenditure  was  £.5o8,l.'19.  leaving  £416,783, 

!    plus  £181,.903,  miscellaneous  receipts  (net)  from  rents,  intere.st, 

[   brought  forward.     Deducting  interest,  rentals  and  other  fixed 

charges,   and  .nppropriation   to  renewals,   £302,788,    and   divi- 

dends  on  preference  stocks,  £211,48'2,  the  balantJe  available  for 

'   dividend  on  ordinary  stock  is  £92,274. 


The  dividend  is  £1  5s.  for  the  year,  with  £11,458  carried 
forward,  and  £12,500  transferred  to  the  genei'al  renewals  fund. 

The  dividends  for  1913  was  £1  12s.  6d.  per  cent.,  and  £8,258 
was  carried  forward.  The  dividend  on  the  surplus  lands  stock 
is  £2  15s.  per  cent.,  the  same  as  for  1913. 

The  electrical  sub'Station  at  Drayton  Park  has  been  completed,  and  the 
current  for  working  the  G.N.  and  City  section  has  been  supplied  from  the  com- 
pany's generating  station  at  Neasden  since  24th  September  last  with  satis- 
factory results,  fn  April  last  new  stations  were  opened  at  Goldhawk  Road 
and  Llxbridge  Road  on  the  Hammersmith  and  City  line,  which  have  taken 
the  place  of  the  old  Shepherd's  Bush  Station,  now  closed.  Escalators  have 
been  put  in  at  Baker  Street  Station  at  the  joint  expense  of  this  company  and 
the  ijondon  Electric  Company  to  improve  the  means  of  exchange  between  the 
Metropolitan  and  Bakerloo  systems.  Owing  to  the  situation  created  by  the 
war,  delay  has  taken  place  in  the  commencement  of  the  building  of  the  hotel 
at  Baker  Street.  The  completion  of  the  widening  of  the  railway  between 
Firchley  Road  and  Wembley  Park  has  been  delayed  mainly  in  consequence  of 
the  sc:ircity  of  labour  arising  out  of  the  war,  but  it  is  expected  that  the  section 
at  present  unfinished,  namely,  the  viaduct  at  Kilburn,  will  be  completed  and 
brought   into  use  in  the  course  of  the  next  few  months. 

The  company  is  not  promoting  any  Bill  in  the  present  session  of  Parliament. 

Having  regard  to  the  large  amount  standing  to  the  debit  of  capital  account, 
the  directors  availed  themselves  of  a  favourable  opportunity  to  issue  £6f)0,000 
£5  per  cent,  preference  stock  in  December  last.  "The  stock  is  being  paid  for 
by   instalments,  and  a  substantial  proportion  has  been  pre-paid. 

Four  hundred  and  thirty  of  the  employes  of  the  company 
have  joined  His  Maje-sty's  Forces,  and  many  of  them  are  now 
serving  abroad. 


Central  London  Railway  Co. 

LoBD  George  Hamilton  presided  on  February  18th  at  the 
annual  meeting,  held  at  the  Westminster  Palace  Hotel.  He 
said  that  owing  to  the  war,  the  gross  receipts  were  £10,146 
less  than  in  the  previous  year.  The  car  mileage  had  decreased 
by  466,591  miles,  or  about  7  per  cent.  The  passenger  receipts 
per  car  mile  -were  9.390d.,  compared  with  9.099d.  for  the  cor- 
responding period,  'ilie  percentage  of  operating  expenses  to 
tratfic  receipts  was  59.67,  as  compared  with  58.47  for  the  pre- 
ceding year.  The  balance  available  for  dividends  was  £115,762, 
which  was  £16,716  less  than  for  the  corresponding  period. 
This  year  they  paid  i  per  cent,  less  on  the  ordinary  stock, 
and  i  per  cent,  less  on  the  deferred  ordinary  stock.  Even 
with  those  reductions  in  dividend  the  balance  which  they 
carried  forward  of  £15,413  was  £5,465  less  than  the  balance 
of  the  preceding  year.  Looking,  therefore,  to  the  futm'e,  to 
the  almost  certain  increased  cost  of  coal,  and  the  various  other 
charges  that  might  be  put  upon  the  company,  they  thought 
it  undesirable  to  further  reduce  the  balance,  and  he  thought, 
considering  the  uncertainty  which  attended  the  future  traffic 
of  underground  railways  in  London,  the  shareholders  would 
agree  in  thinking  that  the  directors  exercised  a  judicious  dis- 
cretion in  thus  curtailing  the  dividend.  They  had  also  con- 
sidered it  expedient  to  postpone  embarking  in  new  contracts, 
and  thus  certain  extensions  and  improvements,  such  as  the 
widening  of  the  tunnels  at  Holbom,  and  the  installation  of 
escalators  at  Shepherds  Bush,  Oxford  Circus  and  the  Bank, 
were  postponed.  The  Wood  Lane  extension,  which  would 
c/innect  the  line  with  Ealing,  had  been  advanced,  but  owing 
Ui  the  war  the  progress  h.ad  not  been  very  rapid.  As  regarded 
the  future  receijits  and  progress  of  the  company  he  wished 
to  speak  with  all  caution.  The  property  was  m  most  excellent 
order,  and  the  extension  which  would  shortly  be  made  to 
Ealing  would,  he  thought,  give  it  additional  attraction.  On 
the  other  hand,  it  did  suffer  considerably  from  competition 
with  the  motor-'buses,  for  their  track  lay  parallel  with  it 
nlijM.ist  thriiughout  the  whole  of  its  route.  'Their  experience  in 
the  past  was  that  in  fine  weather  passengers  preferred  for 
short  journeys  the  motor  omnibus,  while  for  more  lengthy 
travel  they  had  recourse  to  the  tube  railways,  and  therefore 
every  extension  such  as  that  which  was  about  to  be  completed 
to  Ealing  would  add  to  the  receipts  of  the  railway. 

Karl  St.   .•Kldwy.m  stnontliHl   the  motion,   which  was  carried 
unaniinijusly. 


Metropolitan  District  Railway  Co. 

Lord  George  Hamilton,  G.O.S.I..  presided,  on  February  18th, 
over  the  annual  meeting.  He  said  that  in  common  with  other 
railways  they  had  felt  the  effects  of  the  war.  The  Govern- 
ment had  taken  over  the  control  of  the  railways  from  the  out- 
break of  hostilities,  and  they  arranged  to  pay  the  companies 
the  net  revenue  which  they  obtained  in  1913.  subject  to  the 
condition  that  if  such  receipts  in  the  first  half  of  1914  proved 
to  be  less  than  the  amount  received  in  the  corresponding 
peritxl  f)f  1913,  the  compensation  payable  to  the  companies 
should  be  roduce<l  proportionately.  That  principle  had  some- 
what adversely  affected  those  companies  whose  receipts  in  the 
first  half  of  1914  were  higher  than  those  in  the  correeponding 
peritxl.  nicy  had  a  liahince  available  for  dividend  on  the 
RTcond  preference  stock  of  £43,2S8.  Upon  that  stock  they  last 
>car  paid  a  dividend  of  2i  per  cent,  for  the  whole  year.  Tliey 
came  to  the  conclu.sion,  aft<^r  careful  consideration,  that  this 
yeaT  it  would  not  be  desirable  to  pay  more  than  a  2  per  cent, 
dividend  for  the  whole  year.  1}  per  cent,  had  been  paid  in 
the  half  year  ending  30th  June,  1914,  and  they  proposed  to 
pay  i  per  cent,  for  the  second  half  year  and  to  carry  forward 
a  biilance  of  £13,888.  They  could,  out  of  the  balance,  have 
paid  another  }  per  cent,  dividend,  but  they  came  to  the  con- 
clusion— looking  at  the  probable  rise  in  the  price  of  coal  and 
other  supplies — that  it  would  b'e  desirable  to  carry  forward 
a  godd  balance.    As  rcgardiJd  capifal  cx'ptnditurc,  tncy  deter- 
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mined  to  postpone  all  new  contracts  that  were  not  absolutely 
necessarr  or  in  connection  with  which  agreements  had  not 
been  ejitered  into.  Certain  of  the  stations  had  been  materially 
improved  :  Charing  Cross  was  now  connected  by  escalators 
with  two  of  the  underground  railways,  and  he  was  glad  to 
say  that  the  improvements  there  effected  were  thoroughly  ap- 
preciated by  the  public,  and  were  bringing  them  a  substantial 
increase  in  receipts.  Structural  alterations  had  been  made  at 
Blackfriars  Station,  and  the  tlying  junction  works  at  Earls 
Court  had  been  completed  and  opened  for  traffic,  and  addi- 
tional rolling  stock  had  been  delivered  and  placed  in  operation. 
The  capital  expenditure  during  the  year  had  amounted  to 
£117.399.  the  main  items  being  £1'2,194  expended  upon  the 
flying  junction  at  Earl's  Court,  and  £77,215  on  rolling  stock. 
Estimated"  further  capital  expenditure  amounted  to  £'60,000, 
of  which  £'25.0<XI  was  required  for  miscellune<^us  items.  Since 
the  outbreak  of  war-,  a  \ery  considerable  number  of  the  officers 
and  staff  of  all  the  companies  who  were  working  in  connec- 
tion with  the  Underground  were  summoned  or  enlisted  for  war 
service.  He  was  proud  to  think  that  the  Underground  group 
supplied  a  large  number  of  men  in  answer  to  this  call.  In 
reviewing  the  past  year,  there  was  one  incident  which  gave 
special  satisfaction  to  evenbody  connected  with  his  raih^ay. 
It  was  the  honour  of  knighthood  which  was  conferred  upon 
their  popular  and  competent  managing  director.  Sir  .Albert 
Stanley's  connection  with  the  Metropolitan  District  had  been 
one  of  continuous  progress.  He  had  the  knack  of  making 
himself  as  popular  with  the  employes  under  his  control  as  with 
the  general  managers  of  other  companies,  and  he  thought  it 
was  universally  felt  that  no  more  appropriate  selection  for 
distinction  of  the  Sovereign  could  have  been  made  from  the 
high  officials  of  railway  management.  His  review  "of  the  in- 
cidents connected  with  this  railway  during  the  past  year  was 
necessarily  bald  and  jejune,  but  he  and  the  other  directors 
had  unabated  confidence  as  regarcled  the  future  prosperity  of 
the  line  when  peace  and  quietude  were  restored,  and  although 
its  development  might  be  slow  there  was  every  indication 
that  it  would  be  both  certain  and  continuous. 

Sir  Ch.wles  Dalrymple,  Bt.,  seconded  the  motion,  and  the 
report  was  adopted. 


London  Electric  Railway  Co. 

The  annual  meeting  was  held  on  Februai^  18th  at  the  West- 
minster Palace  Hotel.    Lord  F.\reer,  who  presided,  said  that 
the  railway  did  not  come  under  Government  control,  but  dur- 
ing mobihzation  complet«  freedom  of  transport  was  given  to 
soldiers  and   sailors.     Having  referred   to   the   arrangements 
made  to  pay  certain  salaries  to  the  officers  and  clerical  staff 
engaged  on  war  ser\rce,  and  congratulated  Sir  Albert  Stanley 
on  his  knighthoo<l,  his  lordship  proceeded  to  refer  to  the  pro- 
gress of  the  various  works  sanctione<l   at  previous  meetings. 
The  Charing  Cross  extension,  opened  in  .April,  was  familiar  to 
all  Londoners,  and  even  with  the  abnormal  conditions  which 
had  prevailed  during  the  last  six  months,   was  showing  good 
results.    The  Queen's  Park  extension,  already  under  construc- 
tion to  link  up  the  Charing  Cross  railway  with  Watford,  was 
opened — as  far  as  that  company  was  concerned — last  month, 
as  part  of  their  original  scheme,   and   they  hoped  in  noirnal 
times  would  develop  a  satisfactory  traffic.    These   and  other 
works  were  part  of  a  well-considered  plan  for  developing  the 
traffic  of  London  and  could   not  be   postponed.    But  on  the 
outbreak  of  war  the  directors  felt  that  no  further  expenditm'e 
should  be  undertaken  on  capital  account  for  the  moment,  and 
therefore  postponed  the  Hammersmith  widening,  the  further 
arrangement  of  moving  staircases,  and  the  Euston  and  Cam- 
den Town  extensions,  which  had  not  been  begun;  and  they 
were  enabled  to  effect  some  saving,  by  the  closing  of  one  of 
the  unnecessaiy  surface  stations  at  Euston.  in  October,  which 
was  very  little  used  by  the  public.    They  could  only  hope  that 
the  situation  would  soon  improve  and  allow  them  to  proceed 
with  the  development  of  the  undertaking.     The  total  capital 
exx)enditiire  for  the  y"ear  was  £399,997,   and   the  estimate  of 
further  espendihire  on  capital  account  was  £126,900.    The  esti- 
mated cost  of  works  not  yet  commenced  and  in  abeyance  was 
£1,204,400;  these  works  comprised  the  extension  from  Golders 
Green,     the     Hammersmith     and     Camden     Tow-n     exten- 
sions, and  the  installation  of  escalators  at  Trafalgar  Square, 
PiccadiUy  Circus,  and  Tottenham  Court  Road  stations.     Turn- 
ing   to    the   revenue,    the    gross   receipts   had    amounted    to 
£■712.573.  being   a  decrease  of  £2,746,  or  .38  per  cent,  cn-n- 
pared  with  the   receipts  for  the  corresponding  period.     The 
total  expenditure  had  been  £345.001,  an  increase  of  £12,145, 
or   3.65   per  cent.     Rates  and   taxes  had   increased   by   about 
£2,400.  and  it  had  crist  the  company  £889  for  wat-ching  and 
patrolling  the  line.    National  insurance  had  increased  by  £366. 
The  percentage  of  operating  expenses   to   gross  receipts  was 
48.6,  comnared  with  46  76  for  the  corre.sponding  period.    Train 
mileage  showed  a  decrease,   although  an  increase  had   takfn 
place   in   the  shunting  miles  cau.sed  by   the   opening  of  the 
Paddington   extension.    The  average  fare   per  passenger  was 
1  69d.,  as  compared  with  1.70d.  for  the  corresponding  period; 
The   number   of   season   ticket   holders   had    incrpased.      The 
directors  were  of  opinion  that  when  all  the  conditions  which 
had  prevailed  since  the  outbreak  of  war  were  taken  into  ac- 
count the  results  were  not  unsatisfactory. 

Sir  ;\i.GF,RSON  West,  G.C.B.,  seconded  the  motion,  which 
was  carried. 


South  Metropolitan! Electric  liglit  and 
Power  Co.,  Ltd. 

The  revenue  account  for  1914  shows  a  credit  balance  of 
£43,054  plus  £5,571  brought  forward,  making  £48,625.  .-^fter 
deducting  £13,084  for  interest  on  debentui'e  stock  paid  and 
accrued,  and  for  other  interest,  and  £6,696  for  interim  ^divi- 
dends paid  on  the  preference  shares,  there  remains  £'28,845. 
Final  dividend  on  the  7  per  cent.  cum.  first  pref.  shares 
absorbs  £5,0U4;  final  dividend  on  the  6  per  cent,  ditto  absorbs 
£2,250;  there  is  put  to  depreciation  account  £5,000;  to  credit 
of  "issued  expenses"  £1,000;  to  reserve  account  £10,000,  and 
£5,591  is  carried  forward. 


1912 
1913 
1914 


Lamps  (35  watt). 

Connected.  Increase. 
..     258,872     ...     28.6S1 
..     289,703     ...     30.833 
..    330,982    ...    41,277 


Coniumers.  Revenue.  Enpenfliture.  ji„enue. 

£  £  £ 

...  5.263  ...  56,C01  ...  22,670  ...  33,933 
...  5.888  ...  85,635  ...  24,065  ...  41,570 
...     6,468     ...     66,792     ...     33,737     ...     43.054 


Notwithstanding  the  loss  of  revenue  due  to  restricted 
lighting  and  the  disturbance  of  tho  normal  course  of 
business  by  the  war,  the  above  table  shows  an  in- 
crease under  every  heading  except  expenditure,  which 
shows  a  decrease;  and  the  net  revenue  is  nearly  £1,500  more 
than  for  1913.  In  the  circumstances,  the  directors  consider 
this  highly  satisfactory.  The  sum  which  by  the  provisions  of 
the  debenture  trust  deed  has  to  be  set  aside  to  special  reserves 
■  before  payment  of  any  dividend  on  the  ordmarj'  shares, 
amounted  dming  the  past  year  to  £15,374.  The  sm'plus  profits 
after  carrying  £6,000  to  depreciation  and  "issue  expenses" 
accounts,  but  without  making  such  other  reserves,  represent 
a  dividend  of  8  per  cent,  on  the  ordinary  shares.  The  issue 
cf  '25,000  six  per  cent,  cmiiulative  second  preference  shares, 
made  in  March  last,  was  over-subscribed,  and  during  the 
year  a  further  £5,630  four-and-a-half  per  cent,  debenture 
stock  has  been  allotted.  The  development  of  the  West  Kent 
Power  Company  is  progressing  satisfactorily.  New  business 
o.*^  a  substantial  character  has  been  secured,  and  the  prospects 
are  veiy  favourable. 

"Two  Bills  affecting  your  company's  interests  were  pre- 
sented to  Parliament,  one  by  the  Loudon  County  Council,  and 
the  other  by  some  of  the  London  Electric  Supply  Companies. 
The  fonner  is  not  being  proceeded  with,  and,  as  at  present 
advised,  your  directors  do  not  see  their  way  to  support  the 
latter." 

.\nnual  meeting,  March  1st. 


County  of  Durham  Electrical  Power  Distribution 
Co..  Ltd. 

The  report  for  1914  states :  —The  total  connections  to  the 
company's  system  at  the  end  of  the  year  amounted  to  81,887 
H.P.,  an  increase  of  11,392  h.p.  Ihe  profit  is  £'23,946  plus 
£1,111  brought  forward.  Interest  on  loans  and  debenture 
stock,  £12,508,  being  deducted,  the  available  balance  is 
£12,540.  The  directors  recommend  a.  dividend  of  4  per  cent, 
for  the  year  on  the  preference  shares,  £10,000.  The  question 
of  depreciation  is  being  considered  in  connection  with  a 
scheme  of   writing   down  the  capital. 

The  expenditure  on  capital  account  during  the  year  has 
been  £34,285,  of  which  £32,619  is  the  outlay  on  behalf  of  its 
associated  company,  the  County  of  Drrrham  Electric  Power 
Supply  Co.  The  profit  for  the  year  has  suffered  principally 
through  the  reduction  in  the  dividend  received  from  the 
County  of  Durham  Electric  Power  Supply  Co.,  which  com- 
pany's revenue  has  been  adversely  affected  by  the  war.  The 
offer  sent  out  by  the  Newcastle  company  to  each  shareholder 
of  the  company  of  an  exchange  of  shares  on  certain  terms,  has 
been  accepted  almost  unanimously,  only  four  shareholders,  repre- 
senting a  noiijiinal  capital  of  £4iX),  not  having  sent  in  their 
acceptances. 


Charing'  Cross,  West  End  and  City  Electricity 
Supply  Co.,  Ltd. 

L\  their  report  for  1914,  the  directors  say  that  the  result, 
having  regard  to  the  exceptional  circumstances  brought  about 
by  the  war,  cannot  be  considered  as  unsatisfactory. 

'Wfd  End  utidcrfalcings. — The  gross  eamings  of  these  un- 
dertakings from  sales  of  cuirent,  rent,  etc.,  were  £142,086, 
as  compared  with  £151,240  for  1913.  The  expenses,  excluding 
depreciation,  were  £69,677,  as  compared  with  £66,866  for 
1913.  The  net  earnings  were  £72,409,  against  £84,374.  After 
including  £18,000  brought  from  last  year,  paj'ing  interest 
on  the  debenture  stock,  and  providing  £'22,000  for  deprecia- 
tion, £56,304  remains,  out  of  which  tne  preference  dividend 
for  the  year  absorbs  £18,000,  and  the  interim  dividend  for  the 
half-year  at  the  rate  of  5  per  'cent,  per  annum  on  the  ordi- 
nary shares,  £10,000.  -A  final  dividend  on  the  ordinary  shares 
is  recommended  at  the  same  rate,  making  5  per  cent,  for  the 
year.  This  requires  £10,000,  and  after  transfemng  to  general 
reserve  (income)  account  £304,   .£18,000  is  carried  forw^ard. 

The  company  has  now  connected  to  its  citv  mains  the  total  equivalent  of 
718,473  (30  iv.ilt)  lamps.  The  total  includes  323,436  in  lighting,  55,489  in  heat- 
ing, and  337,548  (13,574  h.f.)  in  motive  power. 
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City  undertaking. — The  gross  earnings  of  this  undertaking 
froiu  sales  of  current,  rents,  etc.,  were  ±'15^,(389,  as  compared 
with  i'149,819  for  1913.  The  expenses  were  i'86,983,  against 
i'80,639,  and  the  net  earnings  were  ±'00,700,  against  ±09,180. 
Including  ±18,000  brought  forward  from  1913,  paying  interest 
vu  the  debenture  stock,  loans  and  advances,  there  is  a  balance 
on  net  revenue  account  of  ±54,307,  out  of  which  has  been 
paid  the  dividend  on  the  preference  shares  amounting  to 
±18,000,  leaving  ±36,367,  as  compared  with  ±38,3'J7  for  1913. 

The  directors  recommend  that  ±18,367  be  transferred  to 
general  reserve  (income)  account,  and  ±18,000  carried  for- 
ward. 

Tlie  company  has  now  connected  to  its  West  End  mains  a  total  equivalent 
of  708,470  (30  watt)  lamps.  The  total  is  made  up  as  follows  : — 455,512  in  light- 
ing, 33,187  in  heating,  and  219,771  (8,838  H.P.)  in   motive  power. 

The   Chief    Engineer   certifies    that    the   piant   and    machinery    at   the   several 
stations   of  the  company  have  been  maintained  in  a   high  state  of  efficiency. 
2  The    company    is    associated    with    the    Brompton    and    Kensington,    Centra], 

Chelsea,  Kensington  and  Knightsbridgc,  London  Electric,  Metropolitan  Electric, 
.\otting  Hill,  St.  James's  and  Pail  Mall,  and  Westminster  Companies,  in 
promoting  a   Bill,  entitled   "  The  London    Electric  .Supply    (.No.  2)   Bilf." 

West  End  City 

under-  under- 

takings,        takings. 

Units  generated      6.432,5S3      30,161,270 

Units    bought    9,770,753  3i)1.945 

Units  sold— Public   lamps  430,958  — 

Other    sales    11,994,327  — 

Total    units   sold   12,434,285      25,424,940 

Used  on  works,   and  transmission  and  distribution  losses    3,769,061         5.128.275 

Total  accounted   for 16,203,346      30,663,215 

Public    lamps    303  — 

Total    maximum  supply  demanded  in  KW 7,024  12,775 

Annual  meeting,  March  4th. 


Coiiipaiiia  de  FJectrkidad  de  la  Province  de 

Buenos, Aires,  Ltd. 

Mb.    S.   p.   Mendl   (Chainnan)  presided  on  Friday    at    Win- 
chester House,   E.G.,  over  the  thii-d  annual  meeting   of   the 
c-ompany.     He  said  that   the  year  under  review    would   not 
come   up   to   their  expectations.     They  knew  of   the   intense 
depression  in  the  Argentine  and  in  fact  it  might  fairly  be  called 
the  crisis,  w'hich  ai'ose  towards  the  end  of  1913,  and  had  lasted 
without  intermission  ever  since,  and  naturally,   seriously   af- 
fected a  company  of  that  kind.    It  w'as  true  that  the  provision 
of   electric   light   and  power  had  become  a  necessity   in  Ar- 
gentina as  in  other  civilised  countries,   but  they   were  bound 
to   be  seriously   affected  when  industrial,  financial  and  com- 
mercial conditions  in  the  country  were  as  bad  as  they  had 
been  during   the  greater  portion  of  the    period   with    which 
they  were  dealing.     Their  revenue  had  increased  by   ±6,454, 
which   compared    with    last  year's   ±13,541.     Ihey  could  not 
altogether  complain  that  the   proportionate  increase  had   not 
been   maintained.     They  had,  however,  succeeded  in  effecting 
radical   economies  in   administration   and   general    charges  in 
Buenos  Aires,      'Ihese  charges  during  the  year  were  ±r2,500 
as  against  ±'J0,000   in    1912-13,    and  ±21,000    in    1911-12.      It 
must  also  be  remembered  that  the  company  did  not  have  the 
full   benefit  of   the   issue  "of   the   preference   shares,    as  they 
were  only  issued  in  December,  and  were  not  fully-paid  until 
March,  1914.     'Ihe  working  expenses  ratio  shown  at  stations 
was  54.72  per  cent,  which  was  higher  than  they  anticipate<l 
last  year,   and  this  was  directly  due  to  the  depres.sion  in  the 
country  to  which  he  had  referred.     If   the   proportionate  in- 
crease in  revenue  had  been  maintained,  and  the  development 
of  the  company  had  continued,  the  station  working  expenses 
ratio  would  have  been  automatically  reduced  to  a  much  lower 
level.      Another   circumstance    which    had    affected    their    ex- 
penses was  the  sale  of  the  Pergamino  station.     That  was  a 
jirolitable  sale  in  itself,   as  they  got  rid  of  one  of  their  least 
satisfactoi7  assets  at  the  price  at  which  it  stood  in  their  btxjks, 
but  it  affected   the  expense  ratio,   as  they  had  to  work  on  a 
smaller   gross  undertaking.      At   the  same  time,    the  expense 
ratio  of  the  new  stations  they  had  established  at  liamon  Mejhia 
and  Caseros  were   naturally  higher  than   they   expected  they 
would   be  in   the  future.     The  Chairman  refeiTed  to  the  loss 
sustained  by  the  company  in  the  death  of  Baron  de  Oliveira, 
the     managing     director,   but   .said   they    would    not    (ill    the 
vacancy,  in  order  to  carry  out  their  jiolicy  of  ellecting  ccono- 
mii^s  in   the  London   administration.     The   I/egi.slative  powers 
(if  the  Province  of  San   Luis  had  sanctioned  an   extension  of 
the  contrfil  between   the   municipality  and   the   company   for 
15   years,  and  in  San  Martin   they  had  acquired   a   new  con- 
cession from  the  municipality  for  20   years.     Since   the  out- 
break of  war  they  had  to  keep  down  all  capital  expenditure 
to  the   utmost  limits,    and   the   .\rgentine  administration   was 
fully   alivo    to  the    necessity  of  husbanding    the    resources  of 
the  company  with  the  utmost   possible   pnidenco.      H<^ferring 
t.>  the  non-payment  of  the  preference  dividend  in  November, 
the    Chairman   explainLxl    that   the   company    had   earmxl   the 
dividend,  but  there  had  been  difficulties  in    the  collection  of 
accounts,  and  the  Board  felt  they  must  conserve  their  fiind.-i 
for  the  payment  of  the  debenture  interest  in  .April.    The  pros- 
perity of  the  company,  of  course,  depended  on  the  prosperity 
of   Argentina,    and   with    the   passing  of   the  commorcial   ami 
financial   depression   in  that  country,    thev   had   every  reason 
to    believe   their   upward   cxiurse    would    he   resumed   on    the 
same    .scale    as   before    the   depression.      He   had    commercial 
relations    with     the    company,     and    he     believed     that     the 
worst   of   the    depression    had    passed,    and    that    the    general 
financial  crisis  of   the    world   had   done   all    it  could  do  with 
regard  to  accentuating   the  crisis.     Everything   in  Argentine 
depended  on  the  crops,  and  they  would  be  much  more  sati»- 


factoi-y  than  for  some  years.  Inasmuch  as  Argentina  produced 
what  the  rest  of  the  world  wanted,  they  might  look  with 
good  hope  to  a  speedy  passing  of  the  depression,  and  an 
electrical  company  should  share  in  the  return  of  prosperity. 
At  the  extraoidmai-y  meeting  that  followed  there  would  be 
resolutions  submitted  for  altering  the  articles  of  association, 
and  for  increasing  the  capital  of  tne  company  to  ±1,3.50,000  by 
the  creation  of  12,500  ordinary  shares  of  ±4  each.  The  altera- 
tion of  the  articles  simply  provided  for  a  reduction  in  the 
remuneration  of  the  directors.  There  had  been  some  letters 
of  protest  from  shareholders  as  to  the  increase  of  capital, 
but  his  explanation  would,  he  thought,  be  satisfactory.  Under 
the  agreement  with  the  bankers  who  guaranteed  the  prefer- 
ence issue  their  commi,ssion  was  to  be  paid  in  ordinary  shares 
instead  of  cash  which  was  a  great  advantage  to  the  company. 
As  the  Board  were  considering  a  drastic  reduction  in  the  ordi- 
nary capital  of  the  company  it  was  necessary-  that  this  com- 
mission should  be  paid  cow,  and  hence  the  increase  in  the 
capital.  If  they  left  the  matter  over  until  after  the  capital 
of  the  company  was  reduced,  then  the  bankers  would  be 
able  to  claim  12,.500  ordinaiy  shares  of  ±4  each,  which  would 
probably  give  them  the  larger  proportion  of  the  capital.  By 
issuing  the  new  shares  now  the  bankers  would  share  in  the 
proposed   reduction. 

I^Jr.  Guy  Hannaford  seconded  the  motion,  and  it  was 
carried. 

At  the  extraordinary  meetings  which  followed,  the  resolu- 
tions outlined  by  the  Chairman  were  agreed  to. 


Mersey  Railway  Co, 

Mr.  James  Falconer,  M.P.,  presided  on  Friday  over  the  an- 
nual meeting  held  at  Worcester  Jriouse,  K.C.  He  said  that 
during  the  latter  half  of  the  year  the  railway  had  been  in  the 
hanos  of  the  (iovernment,  although  it  had  been  worked  by 
the  company's  stall'  as  usual.  Ihe  total  net  income  tor  the 
j'ear  had  amounted  to  ±58,267,  compared  with  ±58,345  in 
1913.  Ihe  income  avadable  for  distrioution  included  ±1,350, 
part  of  a  suspense  account  which  had  been  created  Irom 
moneys  received  as  compensation  in  connection  with  the 
purchase  of  certain  plant  of  which  delivery  was  delayed, 
ihat  enabled  them  to  pay  all  the  Uebenture-nolders'  interest 
in  full,  except  the  "  b  '  stock  on  which  they  were  able  to 
pay  one  per  cent,  against  the  3  per  cent,  to  wliieh  it  was  ecti- 
iled.  'Ihey  were  therefore  able  to  do  better  foi;  the  debeniur<; 
holders  last  year  than  they  had  ever  done  before. 

ihe  Chairman,  in  reply  to  questions,  said  that  under  their 
.\ct  of  1900,  they  were  euiix^wered  to  set  aside  each  year  to 
the  renewals  fund,  a  sum  not  exceeding  ±3,000.  For  some 
time  they  had  been  setting  aside  i;2,(X)U  year  by  year,  until 
last  year  they  had  accmiiulated  ±2<J,0(.I0.  'Ihey  had  always 
had  It  in  their  mind,  wbeuever  the  fund  reached  that  figure, 
that  they  would  not  add  ±2,0U0  to  it  every  year,  but  that 
each  year  should  be  considered  on  its  merits,  ibis  year  they 
had  had  exceptional  repairs  and  improvements  in  connection 
with  their  stoKers,  and  therefore,  although  they  added  ±2,f)00 
to  the  fund,  they  took  from  it  ±934,  the  cost  of  renewing  the 
stokers.  As  to  the  u.se  of  the  line  for  its  original  purpose, 
there  were  proposals  and  Bills  passed  through  Parliament  by 
the  Cheshire  Lines  Coumiittee,  authorising  the  constructiou 
of  a  connection  between  their  station  in  Liverpool  and  the 
Cheshire  Lines  system,  and  there  were  also  similar  proposals 
with  the  Great  Central  Railway  on  th.3  Birkenhead  side. 
Had  those  proposals  been  carried  out,  undoubtedly,  the  rail- 
way would  have  proved  a  very  important  means  of  exchange 
of  traffic  on  either  side,  but  unfortunately,  both  schemes  were 
tlropped.  The  possibility,  undoubt<xlly,  was  still  there,  and 
the  great  advantage  to  traders  and  the  public  was  still  there," 
but  the  enterprise  of  the  other  railways  concerned  was  not 
so  keen  as  it  was  at  the  time  the  Mor.sey  railway  was  formed, 
and  until  that  situation  was  altered,  they  could  not  do  any- 
tliing.  At  the  jiresent  time  particularly,  financial  matters 
were  in  su<-h  a  condition  that  the  raising  of  capital  would 
not  be  considered  by   anybo<ly. 

The.  report    was  adopUxl. 

Sub.sequently,  a  special  meeting  was  held  at  which  a  resolu- 
tion was  agree<l  to  apprnving  of  a  Bill  which  the  company  n 
promoting  in  Parliament  for  an  extension  for  five  years  of 
the  peritKl  during  which  the  payment  of  interest  on  certain  of 
the  debenture  stocks  is  contingent  on  the  available  net  re- 
venue of   the   company. 


Siiiiderlaiid  IMstriet  Electric  Tramway.s,  Ltd. 

The  dinx-tors  repnrt  tli.rt  for  the  year  ended  October  3Ist, 
1914,  after  providing  for  int^'iest  on  the  prior  lien  b<inds  and 
the  first  mortgage  debentures,  and  for  sinking  fund  instal- 
ment, and  miking  provision  for  depreciation  on  investments, 
there  remains  a  not  profit  of  ±2,170  plus  ±217  brought  forward. 
The  payment  of  interest  at  the  rate  of  2i  per  cent,  per  annum 
(le.sK  inci>me  tax)  on  the  first  income  bonds  will  absorb  ±1,752, 
leaving  £Mi  to  be  carried  forward.  During  the  year  the 
jirovi.sion  of  suitable  housing  .ncconiinodation  for  the  staff  has 
been  pr(xeede<l  with,  and  eight  houses  in  coui-se  of  erection 
are  now  approaching  completion. 

The  traffic  receipts  showed  an  increase  up  to  the  end  of  July 
last  of  ±2,246  over  those  for  the  corresponding  period  of  the 
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previous  yeai-,  but  owing  to  the  outbreak  of  wai-  the  receipts 
ior  the  reiuaiuiug  three  mouths  of  the  tmaxicial  year  decreased 
by  ±'6ti7,  leaving  a  net  increase  of  £1,579  for  the  year. 

Mr.  H.  K.  Hooo  presided  on  Monday  at  the  annual  meeting, 
held  at  Balfour  House,  E.C.  He  said  that  during  the  past 
yeaj:  jthe  undertaking  had  progressed  particularly  well,  and 
the  receipts  showed  a  healthy  inci'ease  up  to  the  date  of  the 
war.  Immediately  on  the  outbreak  of  hostilities  the  receipts 
fell  ..and  instead  of  showing  a  .weekly  increase  on  the  pre- 
vious yeai-'s  earnings,  turne«i  what  had  been  a  net  gain  of 
10  per  cent,  into  a  weekly  reduction  of  about  the  same 
amount.  That,  however,  occm'red  for  only  three  months  of 
the  financial  year,  and  the  accounts,  therefore,  showed  satis- 
factory features.  The  traffic  receipts  amounted  to  £'29,%6 
which,  with  sundry  additions,  gave  them  a  total  income  of 
^31,7'29.  The  working  expenses,  in  spite  of  increased  wages  to 
the  w:hole  of  the  statt,  were  reduced  from  61.19  per  cent,  on 
the  gross  takings  the  previous  year  to  56.84  per  cent. — a  very 
satisfactory  reduction.  The  number  of  passengers  carried  was 
4,719,579,  an  increase  of  '228,194.  Last  year  they  provided  15 
new  cars,  and  during  that  and  the  present  year  la  older  ones 
had  been  completely  renovated  at  a  cost  of  ±'4,170;  some  badly 
wante<l  additional  buildings  had  been  completed,  and  the  per- 
manent way  and  overhead  equipment  had  been  kept  in  good 
order  at  a  cost  of  ±1,983.  They  were,  therefore,  well  prepared 
for  the  coming  summer,  when  their  lines  were  most  fully  em- 
ployed. They  had  written  off  £'2,343  for  depreciation  of  rolling 
stock,  buildings,  etc.,  which  the  auditors  considered  sufficient. 
Like  all  who  had  funds  invested  in  high-class  securities,  they 
had  suffered  from  the  fall  in  prices,  and  had  therefore  retained 
a  sum  of  ±1,000  as  a  reserve  to  cover  the  difference  between 
the  cost  of  the  investments  and  a  valuation  as  at  '27th  July  last. 
Something  hke  a  third  of  the  staff  having  joined  the  colours, 
they  had  had  to  employ  and  teach  new  men  to  take  their 
places.  The  Board  were  proceeding  with  the  erection  of  houses 
foi-  the  men,  so  as  to  have  them  near  theii'  work.  They  had 
pix)vided  for  the  manager,  and  had  just  completed  eight  cot- 
tages for  the  men,  and  as  soon  as  they  were  filled  they  intended 
to  start  with  some  more,  the  land  purchased  having  room  for 
■22.  Tliat  would  accommodate  about  one-third  of  the  total  men 
employed. 

Mr.  C.  Eves  seconded  the  motion,  and  the  report  was 
adopted. 


-     Kottiu"'  Hill  Electric  liglitiii"'  Co.,  Ltd. 

Sir  Wm.  Crookes,  presiding  at  the  annual  meeting  held  at 
Winchester  House,  E.G.,  on  Tuesday,  said  that  no  new 
capital  had  been  created  for  issue  for  several  years.  They 
had  spent  ±4,128,  principally,  as  usual,  for  mains,  and 
secondly,  for  meters,  to  pick  up  new  customers;  the  additional 
business  would  show  a  profitable  return  in  the  future.  They 
had  spent  ±42,768  in  excess  of  the  capital  received,  by  em- 
ploying their  reserves  in  the  business. 

Considering  the  circumstances  prevaOing,  the  revenue  ac- 
count must  be  considered  satisfactory,  and  it  reflected  credit 
ou  the  whole  of  the  staff.  The  expenses  were  nearly  ±300 
below  the  previous  year,  and  the  protit  worked  out  at  ±24,221 
against  j624,465.  The  revenue  showed  a  reduction  of  ±527, 
due  solely  to  the  war  regulations  imposed  by  the  Govern- 
ment, compelUng  consumers  to  reduce  their  lighting.  Up 
to  the  end  of  September  their  revenue  each  quarter  showed 
a  nice  increase,  but  the  last  quarter  they  knew  was  bound 
to  be  disappointing,  and  they  estimated  that  the  loss  in  net 
revenue  was  about  ±2,000.  They  were  still  suffei'ing  consider- 
ably, and  obviously,  they  must  continue  to  do  so  until  the 
Government  was  able  to  remove  the  restriction  as  to  lighting. 
Allowance  had  since  been  made  in  the  account  for  the  bonus 
to  the  staff,  under  their  co-partnership  scheme,  which,  they 
would  remember,  was  based  on  the  amount  of  profit  available 
for  dividend  on  the  ordinary  shares.  The  staff  appreciated 
the  concession,  and  would  receive  an  addition  of  about  8  per 
cent,  to  their  wages.  By  the  depreciation,  renewal  and  re- 
serve fund  account,  it  would  be  seen  that  the  total  reserve  to 
be  carried  forward  was  ±45,545,  which  in  their  opinion  was 
a  very  satisfactory  sum.  They  charged  against  the  fund  last 
year  ±605  for  meters  which  were  too  old  for  further  service, 
and  with  the  metal  filament  lamps,  it  was  more  than  ever 
necessafy  that  meters  should  be  in  good  order,  otherwise  they 
omitted  to  register  when  a  vei"y  small  quantity  of  current 
was  passing.  The  Kensington  and  Notting  Hill  Joint  Deben- 
ture Stock  Sinking  Fund  continued  to  increase  at  a  very  even 
rate,  and  they  had  contributed  ±17.532  to  it,  but  the  total 
was  ±66,045.  The  balance  was  made  up  by  the  amount  of 
the  Kensington  company's  contribution,  and  further  by  the 
fund  being  invested  at  compound  interest,  which  should  re- 
sult in  the  company  having  a  valuable  asset  in  1931,  when 
the  stock  was  redeemed. 

The  Chairman  referred  to  a  table  prepared,  showing  the 
progress  of  the  company  from  its  inception.  The  table  showed 
that  they  added  the  equivalent  of  12.258  lamps  of  8  candle- 
power  during  the  year,  which  was  more  than  for  many  years 
past,  and  it  was  only  the  restricted  lighting  of  London'  that 
had  prevented  the  accounts  from  indicating  a  corresponding 
increase  in  revenue.  In  addition  to  their  loss  of  revenue,  he 
must  say  that,  including  men  from  the  joint  works,  15  had 
joined  His  Majesty's  Forces,  and  were  being  paid  part  wages, 
which  amounted  to  over  ±550  a  year,  but  they  felt  the  share- 
nolders.,, would   approve   this  patriotic  way  of   treating    those 


who  were  helping  to  win  for  them  a  glorious  and  lasting 
victory  in  this  deplorable  war.  They  had  also  been  hit  in 
another  way  by  the  war,  as  they  had  on  order  for  Wood  Lane 
a  new  generating  set  which  was  guaranteed  to  reduce  the 
cost  of  production  considerably,  and  should  have  been  run- 
ning by  now.  How'ever,  just  as  it  was  ready  for  dehvery, 
the  Government  commandeered  it  for  very  important  work 
of  their  own,  and  they  would  probably  not  get  delivery  of 
another  set  until  the  end  of  the  year.  Ihe  directors  had 
referred  in  their  report  to  the  Bills  which  had  been  promoted 
this  session  on  the  London  electric  supply  question.  As  had 
been  explained,  the  Bill  promoted  by  the  L.C.C.  did  not  re- 
ceive the  votes  of  a  sufficient  majority  of  the  CouncU  to 
approve  it,  and  it  had  since  been  abandoned  by  the  Council. 
The  company,  however,  joined  with  nine  other  London  elec- 
tric lighting  companies  in  promoting  the  London  Electric 
Supply  (No.  2)  Bill,  but  the  Government  had  just  decided  that 
this  would  not  be  allowed  to  proceed,  as  it  came  within 
the  category  of  those  Bills  which  were  of  a  public  character, 
and  raised  questions  of  a  contentious  nature.  It  had,  there- 
fore, been  agreetl  to  withdraw  the  Bill.  If  it  had  passed  the 
first  House,  the  directors  would  have  called  the  shareholders 
together  to  obtain  their  approval  before  proceeding  with  it, 
and  he  had  intended  to  give  them  that  day  certain  information 
respecting  it,  and  also  to  inform  the  .shareholders  that  duiing 
the  time  the  Bills  bad  been  in  preparation,  the  companies 
had  been  in  negotiation  with  the  L.C.C.  with  a  view  to 
formulating  a  scheme  of  sale  acceptable  to  all  parties.  Recent 
devetr)pments  rendered  it  uncertain  as  to  what  might  be 
done  in  future  in  the  direction  of  an  agreement  with  the  i 
County  Council,  but  he  would  assure  the  shareholders  that  | 
the  directora  were  carefully  guarding  their  interests.  The 
Chairman  expressed  their  great  regret  at  the  loss  they  had 
sustained  by  the  death  of  their  colleague,  Sir  Joseph  Swan. 

Mr.  A.  E.  Franklin,  in  seconding  the  motion,  said  the 
Chairman  had  asked  him  to  say  a  few  words  with  regard 
to  the  conference  of  the  vaiious  electric  light  companies 
They  had  heard  that  in  the  exceptional  circumstances  under 
which  Parliament  was  meeting,  the  Bill  would  not  proceed, 
but  the  shareholders  might  take  it  that  the  close  association 
which  had  been  existing  during  the  whole  of  the  negotiations 
would  certainly  have  the  effect  of  facilitating  any  future 
movement  that  might  take  place  for,  the  metropohtan  in 
terests,  which  might  come  forward  hereafter.  The  conten- 
tious matter  niised  in  the  Bill  was  of  two  classes,  and  pro- 
bably it  would  not  have  amounted  to  much,  had  the  Bill 
gone  into  the  Committee  Rooms.  One  matter  really  lay  be- 
tween the  Borough  Councils  and  the  County  Council,  namely- 
that  of  their  respective  interests  in  the  future  of  electricity. 
That  was  a  matter  which  did  not  concern  them.  The  other 
point  was  one  of  great  public  interest.  There  was  a  certain 
.school  of  electrical  companies  who  advocated  the  concentra- 
tion of  the  production  of  electricity  in  one  spot,  and  who 
fiillowed  the  .schemes  instituted  in  America,  where  there  was 
such  concentration,  and  where,  obviously,  the  working  costs 
were  much  lower,  because  the  output  wag  much  larger.  The 
other  view  to  which  they  and  other  Boards  strongly  adhered, 
was  that  in  view  of  the  public  danger  which  would  exist  in 
having  one  place  for  the  supply  of  electric  cuiTent  to  London, 
such  a  scheme,  however  economical,  was  impossible  of  intro- 
duction to  a  city  like  London.  It  was  almost  too  dreadful 
to  contemplate  what  would  happen  if  all  their  power  and 
light  were  concentrated  in  one  place  where  a  single  bomb 
dropped  from  a  Zeppelin  or  an  aeroplane  might  put  them 
in  darkness  for  a  long  period. 
The    motion    was   carried. 

The  retiring  directors  and  auditors  were  re-elected,  and,  on 
the  motion  of  Mr.  Horace  Boot,  seconded  by  Mr.  Davies,  a 
hearty  vote  of  thanks  was  passed  to  the  Board  and  staff. 


I^ewcastle  and  District  Electric  Lio'htinu'  Co.,  Ltd. 

The  directors  report  that  during  1914.  19,271,853  imits  were 
sold,  as  against  16,863,440  in  1913,  an  increase  of  14  per  cent. 
The  gross  profit  was  .£32,031  plus  ±10,076  brought  forward. 
Deducting  interest  on  debentures  and  loans,  ±16,620,_  and 
interim  dividend  paid  last  August,  £4,193,  the  available 
balance  is  £21,294.  A  dividend  at  the  rate  of  3  per  cent, 
per  annum  (less  income  tax)  for  the  half-year  ending  Decem- 
ber is  to  be  paid  (making,  with  the  interim  dividend,  3  per 
cent,  for  the  year);  this  requires  ±4,044;  transfer  to  second 
mortgage  debenture  redemption  fund.  £2,132;  written  off 
debenture  issue  expenses,  ±500;  carry  forward,  £14,617.  The 
directors  have  redeemed  a  further  ±2.060  of  the  company's 
6  per  cent,  second  mortgage  debentures.  Capital  expenditure 
for  plant  and  mains  required  to  connect  the  systems  of  supply 
in  Newcastle  and  Newburn  has  amounted  to  ±31,274.  The 
war  has  considerably  affected  the  profits  duiing  the  year, 
chiefly  owing  to  its  causing  delay  in  the  completion  and 
consequent  erection  of  the  new  plant  provided  for  by  the 
third  mortgage  debentures.  During  the  current  year  the 
company  will  for  the  first  time  get  the  benefit  of  this  expen- 
diture. Impending  additions  at  the  Close  w-orks,  NewcTstlc, 
will  involve  certain  capital  expenditure,  and  shareholders 
will  be  asked  to  sanction  an  increase  of  borrowing  powers  by 
±.50,000.  Particulars  will  be  given  at  the  annual  meeting  ou 
March  5th.  » 

Capt.   Prank  Buddie   Atkinson  has  been  elected  to  a   seat 
on  the  Board. 
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Oxford  Electric  Co..  Ltd. 

The  revenue  account  for  1914  shows  a  profit  (including  £'982 
brought  forward)  of  i:l4,917.  After  providing  £-2.091  for  deben- 
ture and  other  interest,  and  writing  oft"  £'770  on  account  of  hire- 
purchase  installations,  the  balance  available  is  £'12,055.  A  divi- 
dend at  the  rate  of  6J  per  cent,  per  annum,  less  income  tax, 
on  the  ordinary  share  capital  (whereof  '2^  per  cent,  was  paid 
in  September  last)  absorbs  i£6,5(KJ;  five  per  cent,  per  annum 
on  the  preference  shares,  £2,500;  there  i.s  placed  to  reserve 
and  renewal  of  plant,  £2,000,  leaving  to  carry  forward,  £1,0.55. 
Reserve  and  renewal  of  plant  account  has  been  charged  with 
the  cost  of  plant  replaced.  The  outbreak  of  war  has  adversely 
afi'ectty.1  the  costs  of  production  and  revenue  charges,  but 
notwithstanding  the  exceptionally  unfavourable  local  condi- 
tions created,  the  sale  of  electricity  has  exceeded  that  of  the 
preceding  year.  The  supply  mains  of  the  company  have  been 
extended  in  Wameford  Road,  also  in  High  (St.  Thomas),  St. 
Clement's  and  Leopold  Streets. 
.Annual   meeting,   March   5th. 


Scarborouii'h  Electric  Supjily  To..  Ltd. — The  annual 

report  states  tliat  during  1914  there  has  been  connected  to  the 
company's  mains  the  equivalent  of  8,0U  (SOwatt)  lamps,  making 
a  total  to  date  of  130,90  5.  The  units  supplied,  inoluding- the 
300,000  minimum  supply  to  the  tramwiyp,  were  1,012,817.  After 
placine  £1,000  to  deprecintion  account,  there  is  a  balance  on 
revenue  account  of  £3,S47.  The  directors  recommend  that  a  divi- 
(Jend  of  :;  per  cent,  for  the  year  be  paid,  leas  income-tax,  absorbingr 
£2  000,  leaving  £1  St7  to  be  carried  forward.  The  carry  forward 
is  large,  but  the  directors  state  that  the  exceptional  existing  cir- 
cumstances  make  this  deeirable.  The  directors  express  their  great 
regret  at  the  loss  sustained  by  the  company  through  the  death  of 
Mr.  John  Hall,  who  had  filled  the  office  of  secretary  to  the  com- 
pany since  its  formation  in  1892.  They  place  on  record  their  appre- 
ciation of  his  faithful  services. 

Listowel,  County  Kerry,  Electric  Lin:ht  Co..  Ltd. — 

The  annual  meeting  was  held  at  Listowel,  Mr.  J.  MacanUy  pre- 
siding. Mr.  E.  L.  Cantwell,  manager  and  secretary  of  the  company, 
presented  the  annual  report,  showing  that  the  gross  profits  for  the 
period  were  £29.'),  plus  £x  brought  forward.  There  was  placed  to 
reserve  £150,  leaving  available  for  dividend  £154.  It  was  resolved 
to  declare  a  dividend  of  7  per  cent,  for  the  period  covered  by  the 
accounts,  and  to  carry  forward  the  surplus.  The  chairman  said 
that  they  had  reason  to  congratulate  themselves  on  the  very  satis- 
factory position,  and  he  referred  to  Mr.  Cantwell's  very  capable 
conduct  of  the  business. 

Companies  Struck  off  the  Register.— The  following 

cimpanies  have  been  struck  off  the  Register,  and  are  accordingly 
dissolved  :  — 

British  Eogineerlng  and  Fume  Condensers. 

British  Ppeedometjr  Control  Co. 

British  Wireless  Telegraph  Byadicate, 

Civil  Engmeering  Pieaa. 

Electrical  Fittings  Co.  (1911). 

Eleotricdl  Amuaements. 

ElectrocoQBtics. 

InsuUtors. 

IiiEern*l  Combustion  Engines  Cooling  Agent  Co. 

National  Electric  and  Motor  Corporation, 

Pat  nt  Tube  Covering  and  Lining  Co. 

Rotary  Pulsating  Plunger  PampB. 

Smoke  Abaters. 

.41»erdcen  Siiliurbau  Trannvay.s  Co..  Ltd. — The  profit 

earned  during  the  half-year  ended  January  Sift,  1915,  was  £1,153, 
making,  with  the  sum  brought  forward  from  last  half-year's 
accounts,  a  balance  of  £2,415  at  the  credit  of  the  profit  and  loss 
account.  The  directors  report  that  they  have  been  approached  by 
the  Corporation  of  Aberdeen  with  a  view  to  the  purchase  by  the 
Corporation  of  the  company's  undertaking.  Negotiations  are, 
meantime,  pending,  and  if  terms  are  proposed  by  the  Corporation 
which  the  directors  feel  justified  in  submitting  for  the  approval 
of  the  shareholders,  a  meeting  with  the  shareholders  will  be 
called  for  the  purpose  of  considering  them. 

.larrow  and   District   Electric  Traction  Co..  Ltd, 

— The  report  for  1911  states  that  the  total  revenue  amounted  to 
£7,870,  an  increase  of  £137  as  compared  with  1913.  After  deduct- 
ing all  expenies  chargeable  to  revenue,  including  interest  on  deben- 
tures and  loans,  and  making  a  provision  of  £800  for  renewals, 
there  remains  a  surplus  of  £2,617.  plus  £1  028  brought  forward. 
There  is  to  be  placed  to  reserve  £900,  dividend  on  the  ordinary 
shares  at  the  rate  of  3^  per  cent,  for  the  year  absorbs  £1,748,  and 
£l,02tj  is  to  be  carried  forward.  Passengers  carried:  mi3, 
1,531,434  ;  1914,  1,571  546.  Receipts  per  passenger  :  1913,  ri9d.  ; 
1914,  ll8d. 
Annual  meeting  March  1st. 

Clielsea  Electricity  Supply  Co..  Ltd. — The  directors 

recommend  a  dividend  for  the  list  half  of  1914  at  the  rate  of 
6  per  cent  per  annum  on  the  ordinary  capital,  mRking  5  per  cent, 
for  the  year,  after  paying  debenture  interest  and  placing  £  14.320 
to  depreciation  fund,  £704  to  debenture  premium  redemption  fund, 
writing  riff  £1  089  from  the  cost  of  extinction  of  founders'  shares, 
and  £1,4 '9  off  cost  of  investments;  carrying  forward  about 
£3,196.     The  dividend  is  the  same  as  for  1913. 


Blackpool  and  Fleetwood  Traniroad    Co..   Ltd. — 

The  annual  meeting  was  held  on  February  19th,  at  Manchester, 
Mr.  John  Greenwood  presiding.  The  chairman  said  the  available 
balance  was  down  by  £3,843  compared  with  12  months  ago.  With 
regard  to  the  future  they  were  faced  with  a  claim  by  the  Urban 
District  Council  for  a  contribution  towards  the  making  of  a  new 
road.  The  road  itself  would  b3  contiguous  to  the  tramline,  but  it 
might  as  well  be  a  mil>?*away  so  far  as  it  could  benefit  their  own 
concern.  Oat  of  their  staff  of  125  men,  25  had  joined  the  Forces 
of  the  Crown,  two  of  their  drivers,  he  was  sorry  to  say,  having 
been  killed  in  action.  The  directors  proposed  to  deal  with  the 
dependents  who  were  left.  He  added  that  it  was  possible  in  the 
near  future  that  they  would  have  to  expend  a  considerable  sum  on 
the  relaying  of  the  lines  in  Fleetwood.     The  report  was  adopted. 

Conipagnie   dienerale  d'Electricite.  —  This    French 

company,  which  has  an  ordinary  share  capital  of  £1,000,000  and  a 
reserve  fund  of  an  equal  amount,  reports  a  very  favourable  increase 
in  the  turnover  in  19 14,  and  in  pirticular  the  central  stations  at 
Amiens,  Marseilles,  and  four  other  towns  experienced  a  growth  of 
almost  25  per  cent,  in  the  receipts.  The  net  profits  amounted  to 
£14.'^, 000,  and  rose  to  £223,000  on  the  addition  of  the  sum  brought 
forward  from  1913.  this  surplus  comparing  with  £146,000  in  the 
preceding  year,  when  a  dividend  of  l<i  per  cent.,  or  £2  per  share, 
was  paid.  The  state  of  war,  however,  has  induced  the  company 
to  postpone  for  the  present  any  distribution  of  profits  for  1914. 

Fife  Tramway.  Lifflit   and   Power  Co..  Ltd. — The 

profits  for  the  year  (together  with  the  balance  carried  forward), 
after  paying  loan  interest  and  interest  on  debenture  stock 
and  providing  instalment  for  debenture  stock  redemption, 
amount  to  £19,271.  Out  of  this  £4.205  was  paid  as  interim 
dividend  on  the  preference  shares.  The  directors  recom- 
mend a  dividend  on  the  preference  shares  for  the  half-year  at  the 
rate  of  6  per  cent,  per  annum,  £5,998  ;  3i  per  cent,  dividend  on 
the  ordinary  shares,  £3,263  ;  £3,000  to  reserve  stock,  and  £2,803 
carried  forward. — Financier. 

County  of  London  Electric  Supply  Co..  Ltd.— The 

directors  recommend  payment  of  final  dividends  upon  the  prefer- 
ence shares  at  the  rate  of  6  per  cent,  per  annum  for  the  half-year 
to  December  3l8t,  less  income-tax.  and  on  the  ordinary  shares  at 
the  rate  of  9  per  cent,  per  annum,  leas  income-tax,  for  the  half- 
year  to  December  Slst,  making  7  per  cent,  for  the  year  on  the 
ordinary  shares.  £40,000  has  been  placed  to  reserve  for  depreci- 
ation, leaving  £10,000  to  carry  forward. 

W,  T.  Glover  &  Co.,  Ltd. — The  directors  recommend 
a  dividfud  for  the  year  ended  Dacember  Slst,  1914,  of  5  per  cent, 
on  the  ordinary  shares.  After  allocating  £6,500  to  debenture 
redemption  funds,  transferring  £5,000  to  reserve  fund,  and  writing 
down  certain  quoted  investments  to  their  estimated  values  as  at 
D-cember  Slst,  1914,  a  balance  of  nearly  £8,000  remains  to  carry 
forward. — Financial  Times. 

Stock  Exchange  \otices.  —  Applications  have  been 
made  to  the  Committee  to  allow  the  following  to  be  qaoted  in  the 

Official  List  :  — 

iDterborongb  Rapid  Transit  Co. -$5,000,000  additional  flrat  and  refunding 
mortgage  6  p-r  cent,  gold  bonds  for  $  (,0J0  each  Noa  93,C.'U  to  98,658. 

WaygoidOtis,  Ltd.  — Further  Issue  of  15,003  ordinBry  shares  of  £1  each, 
fully  p«idi  and  15,000  6  per  cent,  cumulative  preference  shares  of  £1  each, 
tully  puid. 

Vulcan  Boiler   and   General    Insurance  Co.,  Ltd. 

—The  net  profit  for  1914  is  reported  at  £56.736  plus  £9,320 
brought  forward.  The  dividend  and  bonus  for  the  year  amount 
to  25  per  cent.,  £7,500  is  placed  to  current  risk  and  reserve  fund, 
£1,200  to  superannuation  and  benefit  fand.  and  £10,481  is  carried 
forward. 

Mirrlee.s  Watson  i  Co.,  Ltd. — AVe  read  in  a  financial 
daily  that  the  accounts  for  the  year  1914  show  a  loss  of  £12,619, 
from  which  falls  to  be  deducted  the  credit  balance  of  £5,504 
brought  forward,  leaving  £7,145  at  the  debit  of  profit  and  loss 
account  to  be  carried  forward. 

Tramways.  Liffht  and  Power  Co..  Ltd. — The  receipts 

for  1914,  including  £1,126  brought  forward,  amount  to  £29,171, 
and  after  providing  for  administration,  loan  and  debenture  interest, 
the  profit  amounts  to  £18,329.  The  directors  propose  (says  a 
financial  daily)  to  pay  the  dividend  on  the  preference  shares,  and 
to  carry  forward  £1,712. 

London    Electric    Wire    Co.    and    Smiths.  Ltd. — 

According  to  the  Financier  the  directors  recommend  a  dividend 
of  7J  per  cent,  (7rf.  6J.  per  share),  less  income-tax,  on  the  ordinary 
shares  for  the  last  half  of  191 1,  making  10  per  cent,  for  the  year, 
placing  £40,000  to  reserve  (.miking  £110,000i  and  carrying 
£23  952  forward. 

.Mexico  Trannvays  Co. — It  is  stated  that  the  directors 

are  deferring  the  payment  of  the  half-yearly  coupon  due  on 
March  1st  on  the  general  consolidated  first  mortgaife  50  year 
6  per  cent,  gold  bonds. 

Itourneuiouth  and    I'oole  Electricity  Supply  Co., 

Ltd.  — We  are  informed  that  the  rec-!nt  issue  to  shareholders  of 
2,600  cumulative  6  per  cent,  second  preference  shares  was  largely 
over-subscribed.     Letters  of  allotment  were  posted  on  18th  inst. 
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STOCKS    AND    SHARES. 

Tuesday  ETenlng, 
The  tendency  In  Stock  Exchange  markets  at  the  present  time  is 
disposed  to  heaviness.  Everybody  and  everything  seem  to  be 
waitinpr-  The  propress  of  the  war  is  necessarily  slow  and  the 
main  excitement  lies  in  the  Eastern  zine  of  operations,  where 
Russian  and  Garman  armies  drive  each  other  backwards  and 
forw^ards  with  a  violence  and  over  a  length  of  country  diiEonlt  to 
realise  by  ns  on  this  side.  Every  day  one  meets  in  the  City,  men 
home  on  leave  from  the  French  trenches  who  agree  in  their  reports 
of  the  stale-mate  character  of  the  present  fighting  ;  and  their 
personal  experiences  coincide  with  theofS^ial  commiinig'.es  to  show 
that  nntil  weather  conditions  change,  no  great  alteration  is  likely 
in  the  existing  order  of  affairs. 

The  much-advertised  blockade  rouses  little  more  than  passing 
interest  in  the  City — -in  illnstration  of  which  the  financial  eye- 
witness cites  the  steadiness  of  shipping  secur'ties.  A  theory  that 
finds  increasing  support  amongst  the  prophets  is  that  Germany  is 
deliberately  endeavouring  to  array  the  world  against  her,  in  order 
that  she  may  be  able  to  excuse  defeat  by  the  declaration  that 
she  cannot  fight  the  universe,  although  she  could  boast  of  her 
vaunted  ability  to  beat  the  powers  at  present  opposed  to  her — 
which,  by  the  way,  would  be  at  least  a  claim  in  perfect  keeping 
with  many  of  the  other  absurdities  preferred  by  this  ever-truthful 
nation. 

The  electric  lighting  companies  are  doing  pretty  well,  having 
regard  to  the  circumstances  under  which  they  have  worked  during 
the  last  five  months  of  1SH4  and  the  diflSjulties  with  which  they 
are  faced  now.  The  London  Electric  Supply  Corporation  has 
actually  increased  its  dividend,  paying  4  per  cent,  against  3  per 
cent,  a  year  ago,  and  so  repeating  a  performance  which  it  has  not 
e:iuilled  since  lOOu.  In  190T,  the  dividend  dipped  to  2 J  per  cent.  ; 
in  1908  and  19i3  it  was3  per  cent.  ;  in  190'J  and  1910  the  directors 
paid  2  per  cent.  The  reserves  now  stand  at  £  136,000  ;  and  the 
price  of  the  shares  has  risen  to  303. 

The  Chelsea  Company  announces  a  dividend  making  5  per  cent, 
for  1914.  the  same  as  that  for  1913.  At  ii  the  yield  on  Chelseas 
com?8  to  £5  lis.  Id.  per  cent,  on  the  money. 

The  feature  of  the  St.  James's  report  is  the  small  decrease  in 
profits,  considering  war  conditions.  For  1913,  12  per  cent,  was 
distributed  ;  but  the  current  dividend  of  10  per  cent,  is  a  repeti- 
tion of  the  rate  paid  from  1906  to  1912  inclusive.  Since  the 
company  was  incorporated,  the  sum  of  £280,000  has  been  written 
off  in  depreciation.  There  is  a  capital  reserve  fund  of  £66,500, 
and  an  emergency  fond  of  £20,000. 

The  Notting  HJl  Company's  net  profit  of  £24,324  was  the  baga- 
telle of  £141  lesa  than  that  for  1913,  and  the  5s.  dividend  for  the 
year  maintains  the  rate  paid  since  1912.  Its  appropriations  amount 
to  £4.5,500,  and  the  capital  expenditure  up  to  December  Slat  last 
came  to  £252,000. 

The  S)uth  Metropolitan  has  piid  no  dividend  on  its  ordinary 
capital  sin'ie  190S,  but  its  net  profit  for  19  U  shows  an  improve- 
ment of  £1.500.  In  addition  to  the  usual  £5,000  to  depreciation 
account,  twice  that  snm  is  carried  to  reserve,  thereby  doubling  it 
and  bringing  it  up  to  £20,000 

Market  changes  on  the  week  are  unimportant.  A  fair  line  of 
S  inth  Londons  changed  hands  on  the  basis  of  3  to  S^g,  and  the 
exceptioiiil  bargain  at  56<.  mirked  at  the  end  of  last  week  was 
probably  in  respect  of  shares  sold  e-r  the  dividend  of  4s.  County 
of  London  Preference  are  easier  at  11.  Metropolitan  3 J  per  cent. 
Debenture  stock  advanced  to  81,  bringing  it  to  a  level  with  the 
similar  security  of  the  Si  James'  Compiny.  The  yield  at  this 
price  is  £t  7s.  61.  per  cent,  on  the  money  invested. 

The  following  tables  show  rises  and  falls  on  the  week,  in  repre- 
sentative securities : — 

HoMK  Electkicitt  Coup  an  IBS. 

Mean  price.   Feb.  23,  1916.  Rise  or  fall 
July  27.  this  week. 

Brompton  Ordioftry 91  8?  — 

do.        7  per  cent.  Pret 8|  8J  — 

Charing  Cross  Ordinary 5i  4i  — 

do.       do.       do.    4JPref. -..        ..43  4 J  — 

do.        do.  CityPref 4|  4  — 

do.    4  Deb 91?  90  — 

Chelsea 4!  4J  — 

do.    4iDeb '96|  92  — 

Citv  of  London  16  Hi  — 

"do.        do.    6  per  cent.  Prat 13J  12|  — 

do.        do.    5D=!b llBi  lla  — 

do.        do.    4J  Deb inOj  98  — 

County  of  London 12  11  — 

do.       do.       6  per  cent.  Pref.        . .      12  11  —  i 

do.       do.       lsiD?b 102J  99  — 

do.        di.        2nd  Deb 10  >J  97  — 

Kensington  Ordinary  7J  7J  — 

London  Electric        1,^  IJ  -J-  i 

do.       do.    6  per  cent.  Pref 5^  6|  — 

do.       do.    4  Deb 94  87  — 

Metropolitan 3|  SJ  — 

do.  a  per  cent.  Pref 4 X  4  — 

do.  4»Dob 97j  96  — 

do.  8$  Deb 83  80  H-Q 

8t.  James'  and  Pall  Mall 9S  9  — 

do.        do.        do.      7  per  cent.  Pref.        7  6i  — 

do.        do.        do.      3i  Deb 81)  80  — 

Bouth  London B\  8  — 

South  Metropolitan  Pref 14  li  — 

Westminster  Ordinary        .....        8|  84  

do,  4iPref ^  4i  — 


Central  London,  Ord.  Assented 
Metropolitan 

do.  District 

Underground  Electric  Ordinary 

do.  "A"  .. 

do.  Income 


Hour    Rails. 

Mean  price, 
July  27. 
83 
37* 

ail 

7/d 


Feb.  23,  1916. 

77 
29 

6/- 


Riae  or  fall 
thie  week. 

—1 

-4 


-i 


TELsaaAPHs  and  Telephones. 


Anglo- Am.  Tel.  Pf.     .. 

do.  Def. 

Chile  Telephone 
Constantinople  Tel.  .. 
Cuba  Bub.  Ord. 

do.  Pf.      .. 

Eastern  Extension     . . 

do.  4  Deb. 

Eastern  Tel.  Ord. 

do.  3»  Pf. 

do.  4  Deb. 

Globe  Tel.  and  T.  Ord. 

do.  Pf.  . . 

Gt.  Northern  Tel.      . . 
Indo-European 

Marconi 

New  York  Tel.  4) 
Oriental  Telephone  Ord. 

do.  Pf. 

Tel.  Egypt  Deb. 
United  R.  Plate  Tel... 
do.  Pf. 

West  India  and  Pan. 
Western  Telegraph  . . 

do.  4  Deb, 


104  xd 
31]  xd 

6i 


FOBEIOH  TbASB,  &0, 


AngloArg.  Trams,  First  Pf. 


2nd  Pf.  . . 
4  Deb. 
4)  Oeb. 
6  Deb. 


do. 

do. 

do. 

do. 
Brazil  Tractions 
Bombay  Electric  Pf 

do.  ii  Deb 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Adelaide  Bup.  6  per  cent.  Pf. 

do.  6  Deb 


12| 
92  xd 
127 
72 
94 
lOj 

Hi 

28 
66 

91 
3 

8SJ 
6 
6 

lA 

13 

96i 


*i 

4 

8t 

93 

88 

49) 

lOgxd 

91 

35 

60 

60 

102 


—1 


—1 

+  i 
•n 


-i 

It 

+  i 

-«d. 

+  i 


MANtTFACTITBlNO   COMPANIES. 

British  Westinghoose  Pref 11                 IJi 

do.        4  Deb.                  74*  72 

do.       6  p.  lien              103§  98) 

Callenders        llj  111 

do.        6  Pref SJ                  4| 

do.        4*  Deb.               98)  98 

Castoer-Kelfuer         2)                  8J 

Edison  &  Swan,  £3  pd ^  11/6 

do.       do.       fully  paid         ..        ..  1^                 2 

do.       do.       4  Deb.  ..        ..69  60 

do.       do.       2  Deb.  ..        ..63)  60 

Electric  Construction         )^  18/- 

do.       do.       Pf A                1 

Gen.  Elec.  Pf 10|  10 

Henleys 16  14 

do.       4)  Pref 6  6 

do.       41  Deb 100)  97 

India-Rubber 9  8) 

Telegraph  Con 38)  ST 

Brazil  Tractions  have  been  &  it,  another  fall  of  2i  points  lowering 
them  to  49i.  The  market  professes  to  be  puzzled  to  account  for  the 
drop,  and  can  only  put  forth  the  excuse — as  lame  as  it  is  trite — 
of  there  being  more  sellers  than  buyers.  Rio  exchange  is  better 
to-day  at  12gi.,  but  Brazil  Tractions  continue  to  crumble. 
S  ngapore  Electric  trams  weakened  to  3j.,  on  rumours  that  one  of 
the  na'.ive  reriments  had  ran  amok,  though  the  trouble  is  said 
to  have  been  composed  by  now.  This  report  is  a  variation  of  that 
which  declared  the  town  to  have  been  bombarded  by  the 
Kronprin:  Wdhelm.  Adelaide  Supply  Preference  improved  to  oj^, 
but,  on  the  other  hand,  Anglo-Argentine  Ist  Preference  lost  i. 
The  Mexican  issues  are  quiet. 

Telegraph  stocks  and  shares  present  a  front  rather  less  bold  than 
they  have  lately  displayed.  The  Eastern  group  is  dull.  Eastern 
Telegraph  Ordinary  being  on  offer  at  127  ;  probably  a  cheaper  bid 
would  dif lodge  stock.  The  Anglo-American  Telegraph  division 
is  also  a  little  easier,  and  it  is  suggested  that  the  would-be  Oerman 
blockade  may  have  aroused  some  desire  on  the  part  of  timid  cable 
stock  holders  to  realise  their  holdings.  Personal  experience, 
however,  has  failed  to  confirm  this  in  any  way.  Great 
Northern  are  £1  better.  Chili  Telephones  relapsed.  Marconis  are 
quiet  and  steady.  There  is  not  mnch  doing  in  the  market  as  a 
whole. 

Henleys  at  1 1  and  Telegraph  Constructions  at  37  are  both  lOii. 
higher  on  the  week.  British  Westinghoose  issues  are  good,  the 
Preference  and  4  per  cent.  D  :benture  both  showing  rises.  Electric 
Constructions  again  went  back  a  trifle. 

la  the  rubber  market  the  principal  feature  is  the  steady  strength- 
ening of  the  market  for  the  raw  material.  Rubber  creeps  up  a 
farthing  per  lb.  at  a  time,  and  holds  on  a  steady  upward  course. 
The  share  market  has  scarcely  responded  to  the  firmness  of  that 
in  the  product.  Amongst  armaments  there  is  not  much  going  on. 
A  good  deal  of  strength  is  shown  by  the  popular  descriptions — 
Vickers  and  Armstrongs  more  particularly.  Certain  of  the  iron 
companies  are  rather  out  of  favour,  and  a  little  desultory  selling 
from  the  Xirth  of  England  has  led  to  reactions  in  some  of  the 
b38t-known  shares. 


Para  Electric  Railways  and  Lio:htius:  Co.,  Ltd. — 

The  directors  recommend  a  dividend  of  6  per  cent.,  less  income-tax 
on  the  ordinary  shares  for  1914,  carrying  forward  £20,030. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    JANUARY.    1915. 


The  returns  of  electrical  exports  and  imports  for  the  first  month 
of  the  year  show  a  decided  improvement  in  the  case  of  the  former, 
while  the  latter  exhibit  a  considerable  decrease  in  value. 

Thos  the  exports  from  this  country  reached  a  total  value  of 
£864.562,  as  compared  with  £290,069  in  December  last,  while  the 
imports  for  January  were  valued  at  £23'.',127  as  aeainst  £261,303, 
and  the  re-exports  at  £12,455  compare  badly  with  the  £25,510 
recorded  for  December. 

A  ^lanoe  at  the  export  fignrea  shows  that  while  onr  output  of 


machinery  and  ^oods  and  apparatus  has  fallen  off,  this  has  been 
more  than  made  up  in  im(.r)ved  business  in  other  directions,. 
principiUy  in  cable,  telegraph  and  telephonic  fxports. 

Machinery  imports  were  somewhat  heavier  tBan  in  December, 
but  a  considerable  fallirg  off  occurred  in  the  importati  ji  of  cables, 
teleerraphic  and  telephonic  apparatus  and  lamps.  The  feature  of  the 
imports  is  the  g^reat  increase  in  U.S  A.  businees,  which  r>-aohed 
£198,696  in  value  during  January,  an  increase  of  over  £30,000 
on  December  last. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods  from  tlie  United  Kintrdom. 


Destination  of  exports  and  country  consigning 
imports. 
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Russia,  Sweden,  Norway  and  Denmark 

Germany  

Netherlands,  Java  and  Datch  Indies 

Belgian  Congo  

France 

Portugal  ...         

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

Switzerland  and  Italy  

Greece,  Roumania  and  Bulgaria       

Channel  Isles,  Gibraltar,  Maltaand  Cyprus... 

U.S.A.,  Philippines  ani  Cuba  

Canada  and  Newfoundland  ... 

British  West  Indies  and  British  Guiana     ... 

Mexico  and  Central  America  

Peru  and  Uruguay      

Chile      

Brazil 

Argentina        

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar... 

China  and  Siam  

Japtn  and  Korea        ...         

India 

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawuk 
Hong  Kong      

West  Australia  ...         

South  Australia'  

Victoria  

New  South  Wales       ...         

Queensland      

Tasmania         ...         

New  Zealand  and  Fiji  Islands    

Total,  £ 


6,024 

103 

17 

1,274 

30 

139 

212 

157 


£ 
2,055 

3,178 

1,000 

1.282 

23 

65 

97 


328 

■  •• 

1,554 

86 

168 

26 

104 

90 

32 

152 

97 

122 

31 

625 

569 

9,226 

89 

201 

28  i 

12 

136 

128 

490 

178 

3.022 

100 

1,903 

79 

SS 

22 

213 

942 

691 

533 

<•• 

2,602 

12,907 

42 

32 

464 

667 

319 

112 

127 

347 

89 

1,185 

2,158 

8,457 

243 

6,:^20 

317 

48 

..• 

58 

527 

1,699 

19922 

6G955 

£ 
43.5 

291 

90? 

246 
24f 

56 
72 

842 

25.^ 

20V 

9ti 

60 

1(1 

60* 

1,230 


8!t 

77f. 

18*- 
44 

4i 


97? 

IP 

1,926 

15.^ 

226 
344 

139 

419 
1.84>i 
2,28:^ 

117 

1,226 


16,506 


£ 
221 


226 
70 
96 


80 


34 


412 


380 
2 


37 

85 


714 

■  >• 

31 

•  ■• 

94 

71 

249 

<•■ 

181 

•  >• 

119 

... 

80 

... 

13 

15 

... 

195 

... 

470 

... 

113 

... 

304 

135 

... 

109 

109 

1,842 

23 

90 

... 

69 

... 

66 

36 

113 

47 

.393 

166 

1.207 

47 

6i8 

... 

480 

61 

8,488 

1,395 

903 
213 


19 
971 

16 

19 

1,738 
94 

74 


87 

429 

10 

175 

51 
36 
2n 

128 
71 


684 

376 

1,869 


88 


2  615 

176 

2  891 

1,188 
27 

1,506 


16,480 


£ 
2,046 

2,351 

855 
176 
9t8 
3,293 
600 
60 

97 

2,965 

64 

55 

83 

1,183 

759 

4,036 

705 

187 
779 
1  694 
I  589 
3,860 
i03 
1,339 


985 
30.9 
1.5,380 
44 

11,447 
70 

1.867 
2  42! 
3.018 
4.738 
1,326 

4,961 


79,253 


£ 
23 

148 

63 
1,02 
201 


208 

814 
l,ft4H 


1,160 

15H 

8.58 
2,759 

81 

92 

2  071' 

7,64- 

15 

32 


£ 
530 

100 

713 
22 

15 
143 
390 

11 

348 
113 

54 

12 

331 

3rfl 


196 
30 
48 
99 

22 


498 

671 

1.96< 

273 

304 
1,208 

150 
58 

501 
11.942 

735 
33 

371 


18,900^2,278 


£ 
100 


43 
2 

13 
376 


22 


104 

9 

22 


55 
26 
86 


18 

228 


89 


67 


1,252 


367 


6,176 
127 

16 

2,27(1 

10 


12 


218 


635 
6s; 

28' 
94 
2- 

177 

4 
24 


11 

4,090 
199 

77 
200 

BO 

89K 

3.29< 

2.626 

77.' 

25 

742 

i2,393 


£ 

£ 

6,108 

18  812 

1,59S 

8,4C6 

17 

15,440 

4,807 

285 

3,021 

1,875 

14,642 

19,8(io 

... 

3,164 

... 

872 

1,331 

6  374 

14,055 

64 

774 

613 

5,731 

6  609 

3  347 

5,124 

279 

3,722 

958 

19,058 

916 

1  740 

3.228 

2,472 

3  54.'; 

23 

3,468 

360 

7.220 

145 

6411 

20,368 

21,393 

65 

1,911 

12,805 

18  664 

391 

5()86 

1,219 

46.808 

216 

1,049 

2,769 

16,280 

... 

2,253' 

103 

.5,582 

5,4(17 

... 

31.798 

2,103 

40,344 

99 

4,072 

20 

136 

1,664 

13,316 

90,140 

364,568 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium 

France  

Switzerland     

Italy     

Austria- Hungary        

United  States 


Total,  £ 


73 

758 

27 

812 

149 

2,076 

614 

450 

'2,717 

495 

8H 
225 
147 
266 

70 

23 

3.667 

1,861 

166 

68 

681 

14 

4,168 

844 
68 
31 

39 
119 

1,077 

394 
1,332 

9 

4,601 
263 

125 
"lO 

l,>4« 
1.336 

3,796 

1,1(9 

i937 

337 

4,016 

674 

!9,022 

146,161 
140,848 

8  071 

9  337 

2.821 

5,090 

5,421 

4,661 

4,089 

7,766 

2.649 

36,037 

8,020 

4,270 
1,674 
1,490 

692 
8,026 


Additional  Imports :   Spain,  carbons,  £1,995  ;   Canada,  fittings,  £20,  machinery,  £263,  batteries,  £10. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above. 


794 

256 

3,974 

204 

... 

122 

3.209 

... 

78 

249 

3,570 


11,946 

8,606 
88 
5,,S6» 
7  503 
4,738 

198  695 


236,83* 


12  45i. 


Total  Exports:  .C364,662 


Total  Re-Expobts  :  £12,465 


Total  Impobts:  £2.S9,127 


Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  rrtarns.  The  first  and 
third  column  contains  many  amounts  relating  to  "goods"  otherwise  unclassified,  the  latter,  doubtle»s,  conBisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  connigned,  which  is  not  neccsMirily 
the  country  of  origir. 
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POLYPHASE    COMMUTATOR    MACHINES 
AND    THEIR    APPLICATION. 


By  X.  SHUTTLEWORTH,  M.Sc,  A.M.I.E  E. 


{Abstract  of  paper  read  before  the  iNSTirnTION  OF  Bleotrioal 
Engineers  at  Birmingham,  February  10th,  1915.) 

iConcludrd from  page  245.) 

The  angle  6  between  the  counter- voltage  of  rotation  and 
■♦he  impressed  voltage  on  the  machine  can  only  be  obtained 
by  proper  adjustment  of  the  phase  of  a  field  flux  and  excilni^ 
voltage.  It  is  determined  by  the  phase  of  the  exciting  voltage 
•derived  from  the  secondary  (3)  of  the  transformer,  v?hich 
as  previously  intimated  may  be  regulated  by  a  turning  move- 
ment. 

It  might  be  possible  to  employ  a  motor  of  the  kind  for  fan 
driving  where  there  is  an  opportunity  of  varying  the  power 
factor  (namely,  varying  the  angle  6)  after  each  change  in 
load. 

The  one  essential  for  successful  operation  and  good  character- 
istics is  that  f  should  vary  in  direct  proportion  with  the  load 
current.  Under  this  condition  the  cuiTent  would  remain  in 
phase  with  the  voltage  at  unity  power  factor  under  all  loads, 
and  the  speed  would  be  appreciably  constant. 

Whether  M.  Latour  embodies  features  such  as  this  in  the 
actual  machine  it  is  impossible  to  say,  but  from  the  success 
-that  he  claims  it  would  seem  probable. 

Whatever  the  methods  employed  by  M.  Latour,  to  obtain  a 
successful  motor  on  the^e  principles,  especially  for  a  frequency 
as  high  as  50  cycles,  it  is  quite  certain  that  there  is  consider- 
able auxiliary  apparatus  in  addition  to  the  motor  itself,  and 
this  tends  to  make  the  equipment  very  costly.  However, 
machines  of  this  type  are  stated  to  be  in  commercial  operation. 

For  small  sizes  the  speed  range  is  considerable,  and  becomes 
greater  the  smaJler  the  machine  (50  per  cent,  above  and  below 
synchronism  at  2.5-H.P.,  50  cycles;  23  per  cent,  at  200-h.p.). 
For  large  sizes  the  speed  range  is  very  limited,  and  is  not 
-sufficient  for  the  usual  practical  requirements. 

Another  example  of  a  variable-speed  motor  with  shunt  char- 
acteristics is  the  Eichberg  3-pha,se  commutator  motor,  repre- 
sented by  fig.  8.  The  motor  is  simply  an  armature  fitted  with 
a  compensating  winding,  and  exciting  voltages  are  impressed 
from  the  auxiliary  auto-transformer,  which  is  permanently 
.connected  in  star  to  the  supply  system,  and  is  provided  with 
tappings,  each  of  which  may  in  turn  be  connected  to  the 
brushes  of  the  motor.  It  will  be  observed  that  by  varying  the 
ratio  of  the  two  arms  in  each  phase  of  the  auto-transfomier 
-there  is  n  different  ratio  between  the  armature  and  compensat- 
ing-winding  voltages  on  the  motor,  and  this,  as  previously  seen, 
implies  variable  armature  speed. 

The  very  fact  that  the  armature  and  compensating  winding 
have  an  equal  number  of  turns  and  are  wound  in  opposite 
directions  prevents  energy  being  transferred  from  stator  to 
rotor,  or  vice  versa,  by  induction.  An  auto-transformer  con- 
nected in  parallel  cannot  therefore  act  as  a  -power  transformer, 
and  it  carries  onlv  the  wattless  exciting  current  required  by 
the  motor.  Speed  regulation  by  the  means  described  is  a  com- 
paratively simple  matter. 

Unfortunately,  if  good  operation  is  to  be  maintained,  this 
simple  motor  cannot  be  constructed  with  a  sufficiently  large 
number  of  turns  in  the  armature  to  suit  normal  supply 
voltages.  It  is  quite  imperative  in  practical  machines  that 
the  number  of  armature  turns  be  considerably  reduced.  This 
■feeing  so,  the  auto-transformer  at  once  becomes  a  power  trans- 
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former,  and  delivers  a  portion  of  the  total  input  of  the  motor 
direct  to  its  armature  at  comparatively  low  voltage  and  heavy 
■current.  The  effect  of  the  change  is  considerably  to  increase 
"the  capacity  of  the  transformer,  and  it  entails  also  a  massive 
controller  to  deal  with  the  heavy  currents  between  the  trans- 
former and  the  brush-gear. 

The  necessity  for  a  transformer,  however,  vanishes  when  the 
stator  and  rotor  turns  are  no  longer  equal,  as  it  becomes  pos- 
sible for  power  to  pass  from  stator  to  rotor  by  induction,  and 
the  functions  of  a  transformer  may  be  embodied  directly  in 
the  motor  in  addition  to  its  pre-vious  duties.  The  modified 
machine  is  shown  in  fig.  9,  where  it  will  be  seen  that  the 
•existence  of  a  field  in  the  motor  is  made  positive  by  closing 
the  star  point  of  the  stator  winding,  and  tappings  are  brought 
out  from  it  to  which  the  brush  studs  of  the  armature  are 
connected  by  means  of  the  controller. 

The  latest  type  is  represented  by  fig.  10;  the  star  point  of 
the  stator  winding  in  this  case  is  closed  through  a  polygon,  and 
^hc  intention  is  evidently  to  impress  on  the  armature  a  voltage 
which  is  slightly  depha^ed  from  the  true  star  voltage  of  the 
•iupply  system.  A  phase  displacement  of  this  nature  brings 
rabout  an  improvement  in  the  power  factor. 


To  be  strictly  accurate  the  angle  of  the  phase  shift  must  vary 
with  each  speed,  but  as  this  is  impracticable  the  improved 
power  factor  is  obtained  at  a  few  speeds  only.  The  stator 
■winding  is  continued  and  is  provided  with  tappings  below  the 
star  point  so  that  speed  regulation  may  be  obtained  belo-w 
synchronous  speed  as  well  as  above. 

The  possible  speed  variation  with  this  type  of  motor  approxi- 
mates to  that  given  for  the  Latour  motor,  but  the  output  limits 
lue  considerably  smaller.     No  proper  provision  can  be  made 


Fig.  10. 


Fig.  11. 


for  commutation,  which  is  effected  solely  by  the  resistance  of 
the  brush  contact.  It  is  very  doubtful  if  a  2(X)-h.p.  machine 
could  be  built  at  all,  except  for  very  low  speeds. 

Altogether,  the  machine  is  very  expensive  and  requires  » 
large  controller,  and  it  is  very  unlikely  that  this  type  will  be 
able  to  meet  competition  either  in  quality  or  in  price. 

The  alternating-current  series  commutator  motor  is  destined 
to  play  a  not  inconsiderable  part  in  practice.  In  construction 
the  stator  is  exactly  similar  to  that  of  an  ordinary  induction 
motor;  the  armature  is  similar  to  that  of  a  continuous-current 
motor.  It  is  now  usual,  instead  of  connecting  the  stator  wind- 
ing directly  in  series  with  the  armature,  to  introduce  a  trans- 
former which  reduces  the  voltage  impressed  on  the  armature; 
this  is  necessary  to  improve  the  commutating  conditions,  but 
it  incidentally  isolates  the  armature  and  commutator  from  the 
supply  system,  and  therefore  allows  the  stator  winding  to  be 
designed  suitable  for  a  high-tension  system. 

The  characteristics  of  this  motor  are  much  more  comprehen- 
sive and  varied  than  that  of  the  continuous-current  series 
motor.  .\n  a.c.  series  motor  can  exert  any  required  torque 
over  a  considerable  speed  range,  and  this  is  rendered  possible 
by  the  simple  movement  of  the  brushes  round  the  commutator 
relative  to  the  stator.  At  any  one  brush  position  the  speed- 
torque  characteristic  resembles  that  of  a  continuous-current 
motor  in  many  respects;  over  the  working  speed  range  an 
increase  of  torque  is  accompanied  by  a  decrease  in  speed,  and 
vice  versa.  At  starting  and  at  low  speeds  the  current  in  a 
continuous-current  motor  is  limited  only  by  its  internal  resist- 
ance, whereas  in  an  alternating-current  motor  it  is  limited  by 
fluxes  which  produce  an  inductive  drop.  The  alternating-cur- 
rent motor  possesses  the  advantage  that  -n-ithout  series  resist- 
ance it  may  possess  a  high  starting  torque  and  also  give  high 
running  torque  at  top  speed;  any  starting  torque  from  the 
very  lowest  value  to  several  times  full-load  torque  may  be 
obtained  by  merely  shifting  the  brushes.  With  the  brushes  in 
.such  a  position'  as  to  obtain  low  starting  torque  the  standstill 
current  is  vei-y  small,  hence  it  immediately  becomes  evident 
that  under  such  conditions  the  machine  may  be  connected 
directly  to  the  supply  system  without  the  introduction  of  any 
starting  devices.  Any  initial  torque  such  as  is  required  to 
start  the  load  may  be  obtained  by  moving  the  brushes  from 
the  position  of  rest,  and,  in  general,  full-load  torque  is  exerted 
with  half  full-load  current,  and  other  torques  in  proportion. 
The  motor  is  quite  unsuited  for  maintaining  a  constant  speed 
under  a  variable  load  torque,  unless  the  changes  are  very 
gradual  and  allow  of  a  change  in  the  brush  position  in  the 
meantime,  but  for  loads  with  torques  which  remain  practically 
constant  at  all  speeds,  or  torques  which  vary  only  with  the 
speed,  the  motor  is  eminently  suited. 

Centrifugal  pumps,  blowers,  and  ventilating  fans,  and  also 
reciprocating  pumps  and  Roots  blowers  may  be  cited  as  ex- 
amples. The  torque  varies  approximately  as  the  square  of  the 
speed  in  the  first  three  drives,  and  for  the  others  is  practically 
constant  over  a  wide  range  of  speed.  In  the  former  cases  the 
series  commutator  motor  is  capable  of  producing  speed  vari- 
ation from  standstill  to  the  maximum  value  in  a  perfectly 
smooth  and  gradual  manner.  Instead  of  the  inherent  torque 
of  the  motor  commencing  to  fall  immediately  the  armature 
has  started  from  rest,  it  gradually  rises  to  a  certain  maximum 
which  is  slightly  higher  than  the  starting  torque;  then  it 
begins  to  fall  away  in  the  usual  manner  as  the  speed  increases 
further,  until  the  torque  falls  to  a  value  equal  to  that  required 
bv  the  load. 

Generally  speaking,  a  speed  range  of  3 :1  under  constant 
torque  is  the  utmost  limit  for  a  series  commutator  motor.  For  all 
supply  pressures  above  200  volts  it  becomes  necessary  to  inter- 
pose a  transformer  between  the  stator  and  rotor  so  as  to  reduce 
the  armature  voltage,  but  the  capacity  of  the  transformer  is  a 
fraction  only  of  the  capacity  of  the  motor,  and  does  not  there- 
fore add  very  seriously  to  the  cost.  Fig.  11  shows  diagram- 
matically  the  arrangement  which  is  employed. 

Other  applications  to  which  this  motor  may  be  put  are  the 
driving  of  calendering  machines  and  calico  printing-presses. 
To  a  certain  extent  series  motors  are  used  for  cranes  and  hoists, 
but  as  those  required  are  usually  of  small  capacity,  these  sej- 
vices  are  better  provided  for  by  the  single-phase  commutator 
motor. 

The  motor  has  an  advantage  over  the  ordinary  induction 
motor  in  being  able  to  operate  at  unity  power  factor  at  full 
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lond  and  full  speed ;  at  low  speeds  under  the  same  torque  the 
power  factor  is  slightly  reduced,  but  still  remains  high ;  at 
lower  speeds  and  torques  the  power  factor  falls  off  rapidly 
due  to  the  great  reduction  in  load,  but  it  does  not  become 
worse  than  that  of  an  induction  motor  of  equal  power  at  the 
same  input. 

Machines  for  low  frequencies  such  as  25  cycles  per  second 
are  easier  to  build,  and  may  be  made  in  slightly  larger  sizes 
th.in  50-cycle  motors:  the  size  of  the  commutator  is  almost 
proportional  to  the  frequency,  so  that  high-frequency  motors 
are  slightly  more  expensive.  The  upper  limit  of  capacity  of 
50-cycle  motors  is  in  the  neighbourhood  of  100  h.p.,  and  of 
25-cycle  motors  150  h.p. 

The  simplicity  of  construction  of  the  series  commutator 
mot<ir,  the  ease  with  which  starting  and  speed  regulation  are 
effected,  the  high  efficiency  at  all  speeds,  and  the  good  power 
factor  over  a  wide  range,  are  properties  which  are  likely  to 
-make  it  of  great  service  in  many  applications. 

Another  important  application  of  the  polypha.se  commutator 
motor  ie  that  of  cascade  connection  with  an  induction  motor. 


A 


^ 
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Fig.  12. 


Fig.  13. 


is  practically  constant  under  all  conditions.  It  is  illustrated 
in  fig.  14. 

By  suitable  design  the  main  motor  may  be  magnetized 
altogether  by  the  commutator  motor,  and  no  wattless  current 
will  be  taken  from  the  supply  system  even  on  no  load ;  or  the 
main  motor  may  be  made  to  draw  leading  wattless  current 
on  all  loads  in  a  similar  manner  to  a  synchronous  motor. 

The  power-factor  characteristic  curve,  1  in  fig.  15,  is  typical 
of  those  obtained  at  many  speeds  during  tests  on  a^  500-h.p. 
440-volt  40-cycle  12-pole  induction  motor,  in  conjunction  with 
a  shunt-excited  commutator  motor  manufactured  by  the  British 
Thomson-Houston  Company.  k  few  speed  characteristics 
(Curves  A)  also  bear  out  the  conclusion  arrived  at  from  theo- 
retical considerations. 

The  pos.5ibility  of  further  improvement  along  these  lines  has 
been  proved  by  following  the  suggestions  of  Milch.    He  pro- 
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The  machine  may  be  either  of  the  shunt  or  series  type,  but, 
unlike  those  previously  discussed,  must  be  capable  of  working 
satisfactorily  over  a  wide  range  of  frequency. 

A  commutator  machine  is  the  only  one  in  which  a  gradual 
<;hange  in  frequency  does  not  necessitate  a  change  in  speed, 
and  this  is  sufficient  to  explain  its  use  in  this  connection. 

A  shunt  commutator  motor  suitable  for  cascade  connection 
■embodies  a  compensating  winding  in  series  with  the  armature, 
and  a  separate  shunt  exciting  winding  which  derives  its  excita- 
tion from  the  source  of  supply,  preferably  through  an  auto- 
transformer,  so  that  the  excitation- may  be  varied  at  will  and 
the  phase  of  the  voltage  fixed  in  relation  to  that  impressed  on 
the  motor  terminals.  A  diagrammatic  representation  is  shown 
in  fig.  13. 

For  any  one  ratio  of  the  exciting  voltage  to  the  terminal 
■voltage  there  is  one  frequency  only  at  which  the  machine  will 
operate.  This  frequency  may  be  altered  conveniently  by  vary- 
ing the  ratio  of  the  exciting  voltage  to  the  terminal  voltage, 
and  whatever  the  terminal  voltage  these  relations  hold  good. 
By  connecting  such  a  machine  in  cascade  with  an  induction 
mot<ir,  the  slip-ring  voltage  a.s  determined  by  the  design  of  the 
motor  is  taken  up  by  the  shunt  commutator  motor,  and  the 
latter  enforces  a  slip  frequency  only,  according  to  the  setting 
of  its  excitation.  It  will  be  evident  that  it  becomes  possible 
■with  an  arrangement  of  this  kind  by  varying  the  excitation  of 
■the  commut^itor  motor  to  impo.se  a  wide  range  of  freqiienciea 
on  the  extremal  circuit,  which  is  the  secondary  of  the  induction 
motor,  and,  as  previously  shown,  each  frequency  corresponds 
4o  a  definite  speed  of  the  induction  motor.    Speed  regulation 


ix)sed  to  employ  the  commutator  motor  as  a  commutator 
generator,  and  to  run  the  induction  motor  above  synchronous 
speed  as  well  as  below. 

In  order  to  pass  the  synchronous  point  it  is  necessary  to 
obtain  exciting  current  of  proper  frequency  and  phase  from 
a  source  of  constant  magnitude,  and  independent  of  the  actual 
value  of  the  frequency.  This  may  be  suitably  accomplished 
by  the  use  of  a  small  frequency  converter. 

This  converter  exciter,  positively  driven  from  the  main 
motor,  is  connected  to  the  field  winding  of  the  shunt  commu- 
tator machine,  and  the  voltage  impressed  naturally  sets  up 
a  cui-rent  in  the  armature  of  the  commutator  machine  and  the 
rotor  of  the  main  motor,  the  phase  being  such  as  t<5  produce  a 
torque  and  cause  the  machine  to  accelerate  in  speed. 

The  speed  of  the  induction  motor  remains  appreciably  con- 
stant under  load,  and  the  characteristic  obtained  on  test  is 
shown  in  fig.  15,  Curve  B. 

As  it  is  unnecessarj-  t<)  continue  separate  excitation  when 
there  is  a  voltage  present  at  the  terminals  of  the  commutator 
generator,  it  is  replaced  by  self-excitation,  the  exciting  winding 
being  connected  to  its  exciting  transformer.  Regulation  of  the 
speed  of  the  main  motor  is  carried  on  from  this  point  by  adjust- 
ment of  the  excitation  of  the  commutator  machine  exactly  as 
in  the  ca.se  for  speeds  below  synchronism. 

The  arrangement  of  the  B.T.H.-Milch  system  is  shown  in 

fig-  16.  .       .  ..    „ 

Under  load  the  commutator  generator  mamtams  practically 
c/mstant  frequency,  any  variation  which  takes  place  being  due 
to  the  internal  losses,  and  as  is  to  be  expected  the  speed  of  tho 
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becomes,  therefore,  almost  as  simple  as  with  continuous-current 
machines. 

The  commutator  motor  has  to  deal  with  the  full  secondary 
■current,  and  a  voltage  which  is  fixed  by  the  maximum  slip 
frequency  employed;  a  cascade  motor,  therefore,  ca]>able  of 
producing  x  per  cent,  slip  in  the  main  induction  motor  must 
■be  de-signtxl  for  x  per  cent,  of  the  hitter's  ratings. 

Two  methods  of  utilising  the  torque  exerted  by  the  com- 
mutator motor  are  in  practical  use.  One  suggested  by  Kramer 
is  to  couple  the  shaft  of  the  commutator  motor  direct  to  that 
-of  the  main  motor,  or  to  drive  the  auxiliary  by  a  belt  or  gear- 
ing.   ITiis  combination  is  illustrated  in  fig.  13. 

ITie  other  metho<l  is  due  to  Dr.  Scherbius.  The  commutator 
motor  is  direct  coupled  to  ;i  squirrel-cage  induction  generator, 
which  in  turn  is  electrically  connected  to  the  supply  system. 
Electrical  energy  given  to  the  commutator  mot-or  at  variable 
frequency  is  converted  to  mechanical  work  available  on  the 
•shaft,  and  this  is  re-converted  to  electrical  energy  in  the  induc- 
tion generator,  and  returned  to  the  supply  system.  This 
arrangement  allows  a  convenient  speed  to  be  adopted,  which 


main  motor  drops  slightly  with  load.  Speed  characteristics 
obtained  during  the  same  tests  as  the  foregoing  arc  shown  in 
Curves  C  of  fig.  15.  The  power  factor  of  the  main  motor  for  all 
these  speed  characteristics  is  shown  in  curve  "2  of  the  same 
figure. 

The  type  of  motor  with  a  control  system  as  described  is  only 
of  practical  service  for  large  outputs.  In  small  units  it  is  much 
too  expensive,  but  for  large  powers  it  becomes  cheaper  than  a 
continuous-current  motor  and  apparatus  converting  irom  alter- 
nating current  to  continuous  current. 

The  limit  of  slip,  frequency  is  approximately  15  cycles  per 
second,  so  that  except  for  25-  and  40-cycle  supply  systems  the 
amount  of  si>eed  regulation  is  perhaps  not  so  wide  as  would 
be  desirable  for  some  applications,  and  this  may  limit  it-s  pos- 
sible field  to  some  extent.  Its  use  lies  principally  for  unidirec- 
tional rolling-mill  drives,  and  for  this  pui-jxise  it  is  admirably 
adapted.  The  speed  characteristics  shown  in  Curves  A,  B,  and 
C  of  fig.  15  may  be  made  to  droop  to  any  desired  extent  as 
load  is  applied  by  the  simple  supcrixieition  of  series  excitation 
on  the  shunt  excitation  of  the  commutator  machine.    .■\  con- 
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siderable  drop  of  speed  between  no  load  and  full  load  is  usually 
necessaiT  for  rolling-mill  service  in  order  to  utdise  energy 
stored  in  the  flywheel.  ,,1.1  tx- 

The  variability  in  the  power  factor  of  a  brush-shifting  series 
ooiumutator  motor  precludes  it  from  successful  use  m  cascade 
with  an  induction  motor.  The  machine  which  wiU  be  dis- 
cussed ha.<5  fixed  brush  position,  and  if  run  at  constant  speed 
ha<!  a  fixed  power  factor  under  all  loads  and  frequencies,  fur- 
thermore, the  system  of  control  has  been  made  as  sunple  as 
brush  shifting.  t  ■  ti 

The  commutator  machine  must  generate  a  voltage  strictly 
proportional  to  the  current  passing  through  it  and  also  at 
seme  predetermined  phase  angle  to  the  current ;  this  is  accom- 
plished by  series  excitation. 

The  commutator  machine  in  part  acts  hke  a  resistance,  pro- 
ducing a  slip  proportional  to  the  load.  There  are  two  essential 
differences  between  this  and  a  resistance  speed-regulation ;  one 
is  that  the  energy  input  to  the  commutator  machine,  repre- 
sented bv  the  voltage  at  its  terminals  and  the  current  passing 
through  it.  is  convert«l  to  mechanical  work,  which  may  be 
utilisetl  as  desired,  and  secondly  the  current  is  not  m  phase 
with  the  voltage,  which  means  that  a  wattless  component  is 
piesent.  Naturally  this  component  is  used  to  advantage  by 
making  it  of  such  "a  strength  as  to  act  as  magnetizing  current 
for  the  main  motor,  and  thus  to  improve  its  power  factor.     In 


per  cent,  of  the  energy  previously  wasted  into  useful  work, 
but  at-  the  same  time  iiiipioves  the  power  factor  of  the  induc- 
tion motor  with  wdiich  it  is  used. 

The  application  to  a  flywheel  motor-generator  set  13  repre- 
sented by  fig.  IS.  The  commutator  motor  is  mounted  on  the 
end  of  the  shaft  after  the  manner  of  an  exciter,  and  its  ter- 
minals are  connected  directly  to  the  slip-rings  of  the  main 
induction  motor.  .4s  load  comes  on  the  motor  the  secondary 
current  flows  through  the  commutator  motor,  causing  it  to 
generate  a  counter  electro-motive  force  of  rotation  which  sinaul- 
taneously  causes  the  induction  motor  to  slip.  The  electrical 
energy  passing  into  the  commutator  motor  is  converted  to- 
mechanical  form  and  given  to  the  shaft  of  the  set,  thus  serving 
a  useful  purpose ;  the  amount  of  slip  between  no  load  and  full 
load  may  be  adjusted  by  simply  moving  the  core  of  the  sole- 
noids wliich  shunt  the  stator  winding. 

.\nother  service  is  the  regulation  of  an  induction  motor 
driving  a  ventilating  fan,  the  torque  of  which  is  definite  at 
each  speed. 

This  tj-pe  of  equipment  may  be  built  for  any  output. 

The  Schrage  type  of  motor  combines  an  induction  motor  and 
cascade-connected  shunt  commutator  motor  in  one. 

.Assume  that  the  3-phase  primary  winding  of  an  inductioo 
motor  is  closed  on  itself,  as  wf)uld  be  the  case  in  a  continuous 
winding  of  the  lap  type;  the  tappings  at  which  voltage  would 
be  impressed  are  120°  apart.    The  secondary  winding  on  the 
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its  simple  form  the  series  commutator  motor,  or  slip  regulator 
as  it  is  termed,  is  a  combined  phase  advancer  and  slip  pro- 
ducer, the  slip  being  proportional  to  the  load. 

To  extend  its  sphere  of  usefulness  it  is  desirable  to  be  able 
to  adjust  the  slip-producing  properties  so  that  any  required  slip 
for  a  given  load  may  be  obtained,  and  at  the  sarne  time  to 
retain  the  phase-advancer  properties  under  all  conditions. 

For  this  pui-pose  the  stator  of  the  commutator  motor  is 
fitted  with  a  special  .S^phase  winding  placed  with  a  certain 
angular  space  relation  to  the  armature  with  fixed  brushes  and 
connected  in  series  therewith. 

By  a  suitable  arrangement  of  shunt  to  the  stator  winding 
■or  parts  of  it,  a  portion  of  the  total  current  may  be  deviated 
from  the  stator.  the  shunted  current  bearing  a  fixed  angle  to 
the  total  current.  It  becomes  possible  by  this  means  to  vary 
the  excitation,  and  therefore  the  flirx  and  voltage  of  the 
commutator  machine  through  any  desired  amount  for  any 
current.  The  shunt  possesses  principally  reactance,  and  has  a 
limited  resistance;  accordingly  it  takes  a  solenoid  form  with 
an  iron  core,  and  its  variability  is  produced  by  movement  of 
the  latter.  This  simple  operation,  which  is  the  only  regulation 
necessary,  causes  the  commutator  machine  to  take  up  a  w'ide 
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rotor  is  shown  as   three  separate    phases  by  AAi,  BBi,   CCi» 
in  fig.  19. 

It  lias  already  been  shown  that  to  maintain  a  rotor  speed 
lower  than  synchronism,  there  must  be  a  counter  electro- 
motive force  supplied  to  the  rotor  phases  of  the  same  frequency 
and  opposite  in  sense  to  the  voltage  induced  in  them  by  the 
slip  of  the  rotor  relative  to  the  primarj'  field.  There  is  a  very 
simple  and  effective  method  of  accomplishing  this  without  ao 
auxiliaiy  machine,  as  will  be  clear  from  the  following  : — 

Let  a  stationary  commutator  be  fitted  to  the  stator  winding, 
the  junctions  of  the  coils  being  connected  to  the  segments.  .\nj 
pair  of  bi-ushes  pressing  on  the  commutator  will  have  a  voltage 
between  them  the  value  of  which  depends  on  the  angular 
separation  or  spacing.  The  frequency  of  the  voltage  depends 
on  the  speed  of  rotation  of  the  main  field  relative  to  the 
brushes,  and  if  the  latter  are  stationary  it  will  be  the  full 
primary  frequency.  If  the  broshes  rotate  with  the  same 
spacing  in  the  same  direction  in  space  as  the  main  field,  the 
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range  of  characteristics.  The  limits  are  approximately  those 
of  the  shunt  commutator  motor,  the  maximum  slip  frequency 
being  approximately  15  cycles  per  second;  with  a  50-cycle 
induction  motor  this  allows  a  slip  of  30  per  cent,  between  no 
load  and  maximum  load. 

The  characteristics  shown  in  fig.  17  were  obtained  in  the 
testing  department  of  the  British  Thomsnn-Hou.ston  Company. 
The  improved  power  factor  at  light  load  is  not  quite  so  good 
as  can  be  obtained  with  a  pm'e  phase  advancer,  because  satura- 
tion in  the  commutator  machine  cannot  be  allowed,  but  the 
improvement  at  full  load,  which  really  matters  so  far  as  the 
generating  plant  is  concerned,  is  very  considerable ;  the  power 
factor  also  remains  independent  of  the  amount  of  speed  regula- 

The  slip  regulator  possesses  a  fairly  large  field  of  application. 
There  are  in  existence  at  the  present  time  a  large  number  of 
induction  motors  which  are  controlled  by  resistance  in  the 
secondary  circuit.  In  particular  is  this  the  case  with  motors 
driving  rolling  mills,  and  with  flywheel  motor-generator  set.'. 
The  losses  involved  are  often  of  considerable  magnitude,  and 
would  represent  a  large  savina  if  recoverable,  but  hitherto  this 
has  not  been  possible.    The  slip  regulator  converts  not  only  90 


frequency  obtained  will  be  smaller,  but  the  voltage  will  remaii* 
constant.  Obviously  then  if  the  brushes  are  fixed  relative  to 
the  rotor,  and  rotate  with  it,  theie  will  always  be  the  same 
frequency  between  them  as  is  induced  in  the  rotor  phases, 
and  the  voltage  may  be  varied  at  will  according  to  the  spacing. 
By  ensuring  that  tiie  voltage  obtained  in  this  manner  between 
the  pair  of  brushes  is  opposite  in  sense  to  that  induced  in  one 
of  the  rotor  phases  by  rocking  the  brushes  bodily  relative  ta 
the  rotor  and  so  altering  the  phase,  the  desired  counter  voltage- 
for  each  phase  is  obtained. 

When  the  brushes  of  each  pair  are  moved  together  so  as  to- 
coincide  there  is  no  voltage  between  fhem,  hence  there  can  be 
no  speed  regulation,  but  incidentally  the  lutor  phases  are  short- 
circuited,  and  the  machine  may  therefore  run  as  a  simple 
induction  motor  with  short-circuited  secondary.  Separating 
the  brushes  produces  a  voltage  and  sets  up  a  current  which 
forces  down  the  speed  of  the  rotor  until  it  is  opposed  by  the 
slip  voltage  induced  in  the  rotor.  For  each  angle  of  separation 
of  the  brushes  there  is  a  definite  speed.  The  machine  has  the 
ability  to  take  load  with  very  slight  speed  drop  in  precisely 
the  same  manner  as  an  induction  motor.  K  load  torque  retards 
the  rotor,   and  the   increased  voltage  induced  exceeding   the 
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<;ounU'r  voltage  between  the  brushes  sets  up  a  secondary  cur- 
lent  whith  piovides  the  necessary  torque. 

It  will  be  observed  that  the  secondary  current  flows  in  the 
same  sense  as  the  rotor  voltage ;  the  rotor  is  therefore  giving 
up  energy  by  Conduction  to  the  primary,  to  which  there  will 
be  occasion  to  refer  again.  Keversing  the  position  of  the 
brushes  is  a  natural  extension  of  the  operation,  and  the  results 
produced  are  of  fundamental  importance.  The  voltage  present 
between  a  pair  of  bru.shes  is  fixed  by  primary  considerations, 
and  is  unalterable  and  uninfluenced  by  secondary  voltages. 
By  reversing  the  position  of  the  brushes,  and  therefore  re- 
versing the  sense  of  the  voltage  between  them,  the  secondary- 
voltage  in  the  rotor  phase  is  compelled  to  follow  suit,  and  this 
necessitates  that  the  rotor  commence  to  rotate  at  a  speed  higher 
than  synchronism.  Under  these  conditions  the  torque-produc- 
ing current  in  the  secondary  is  in  the  same  sense  as  the 
primary  voltage  derived  from  the  brushes.  Energy  is  there- 
fore conducted  from  the  primary  to  the  secondary  and  con- 
verted to  mechanical  work. 

It  will  be  observed  that  the  functions  of  the  primary  wind- 
ing are  two-fold ;  first  it  induces  voltige  and  transfers  energy 
through  the  medium  of  the  main  field  to  the  secondarj',  after 
the,  manner  of  an  ordinary  induction  motor;  secondly,  it  acts 
as  an  auto-transformer  and  frequency  transformer,  and  thus 
transffu-ms  and  returns  power  (which  is  delivered  to  it  by  the 
secondary)  to  the  system  when  the  motor  runs  below  synchron- 
ous speed,  and  transforms  and  conducts  additional  power  to  the 
secondan"  when  the  motor  runs  above  synchronous  speed.  The 
power  dealt  with  by  the  commutator  and  through  the  brushes 
is  only  due  to  the  slip  energy  analogous  to  the  pow-er  dealt 
with  by  a  separate  auxiliary  shunt  commutator  motor. 

To  sum  up  the  action,  it  may  be  said  that  the  power 
induced  in  the  secondary  on  the  induction-motor  principle 
corresponds  to  the  mechanical  output  at  synchronous  speed 
under  the  torque  considered,  and  if  the  speed  be  less  than 
synchronous  the  .secondary  power  is  in  excess  of  that  u.sed  up 
in  the  mechanical  form,  and  the  difference  is  conducted  back 
to  the  primary,  where  it  is  transformed  and  returned  to  the 
sj'Stem.  At  speeds  above  synchronism  the  power  induced  in 
the  secondai^y  is  less  than  the  mechanical  output,  and  the 
deficiency  is  made  good  by  power  conducted  directly  from  the 
primary  to  the  secondary.  The  electrical  input  therefore 
corresponds  to  the  mechanical  output,  and  the  machine  is 
highly  efficient  at  all  speeds. 

The  amount  of  sj>eed  regulation  above  and  below  synchron- 
ism is  limited  only  by  the  power  factor  of  the  secondary  circuit. 
This  must  be  kept  high,  otherwise  the  torque  for  a  given 
current  will  suffer.  The  power  factor  depends  solely  on  the 
ratio  of  resistance  to  reactance;  and  the  reactance  is  low  so 
long  as  the  frequency  is  low.  On  a  .50-cycle  circiiit  a  slip 
frequency  of  2-5  cycles  above  and  below  synchronism  gives 
speed  limits  in  the  ratio  of  50-F2.5  :  50 — 2.3,  namely  3  to  1,  and 
for  circuits  with  a  lower  frequency  than  50  cycles  per  second 
the  speed  range  is  increased. 

Reference  has  hitherto  been  made  to  a  purely  hypothetical 
machine  since  it  is  quite  impossible  practically  to  alter  the 
spacing  of  brushes  which  are  rotating  in  space.  To  utilise  the 
idea,  the  primary  and  secondary  must  be  inverted,  the  primary 
with  its  commutator  must  be  Wound  on  the  rotating  element, 
and  the  supply  fed  to  fixed  points  on  the  winding  through 
slip-rings,  and  the  secondary  must  be  wound  on  the  stator  as 
three  separate  phases  after  the  manner  of  an  induction  motor, 
the  terminals  being  connected  to  brush  studs  on  two  rockers 
movable  in  opposite  directions  as  shown  in  fig.  20. 

.\  still  further  modification  is  necessary  in  a  practical 
machine.  A  straightforward  primary  winding  after  the 
manner  of  a  rotary  converter  armature  would  have  con- 
siderably too  high  a  voltage  per  segment  for  satisfactorj- 
operation  with  a  normal  .supply  voltage.  Two  distinct  windings 
are  therefore  used  in  transformer  relation,  the  one  connecte<l 
t.f)  the  commutator  having  few  turns  and  carrying  correspond- 
ingly higher  current,  whilst  the  other  may  be  star  or  delta 
wound  and  connected  to  the  slip-rings. 

The  practical  limit  of  capacity  for  machines  of  this  kind  is 
in  the  neighbourhood  of  70  H.P.,  and  within  this  limit  in  the 
author's  opinion  it  is  the  cheapest,  simplest,  and  best  variable- 
8pee<l  alternating-current  motor  with  a  shunt  characteristic  yet 
evolved. 

Tlie  characteristics  .shown  in  fig.  21  are  reproduced  from  the 
E.T  Z..  four  spee<l  curves  being  given  fro?n  the  many  obtain- 
able within  the  complete  speed  range.  The  machine  is  essen- 
tially one  which  gives  an  output  proportional  to  the  speed,  as 
may  be  readily  deduced  from  its  action  above  and  below  syn- 
chi'onism. 

The  motor  is  .specially  suitc<l  for  driving  machine  tocjls. 
pumps,  fans,  blowers,  paper-making  machinery,  and  printing 
presses. 

Discussion. 

Dr.  G.  Kapp  said  the  author  had  earned  the  thanks  of  the 
Institution  for  having  brought  a  subject  before  it  which  had 
been  neglecte<l  too  long.  To  persons  conversant  with  vector  dia- 
grams those  given  by  the  author  were  quite  int<-lligible ;  and 
if 'they  were  dealing  with  asynchronous  maidiinery  no  more 
would  be  required,  for  they  had  grown  ;iccust<iinifl  to  lead 
into  the  vector  diagram  the  physical  meanings  represento<l  by 
the  different  lines  and  angles.  This  physical  meaning  was 
however  not  so  obvious  in  the  diagrams  repre.senting  com- 
mut-itor  inachiiio.s:  he  had  found  it  useful  for  the  under- 
standing of    treatises  on   commutator   machinery    to    supple- 


ment the  ordinary  vector,  or  time,  diagram  by  what  was 
known  as  a  space  diagram.  ITie  distinction  was  that  in  a 
time  diagram  the  vectors  retained  their  lengths,  but  altered 
their  positions,  whilst  in  the  space  diagram  the  vectors  re- 
tained their  angular  positions  but  altered  their  signs  and 
lengths.  The  conventions  he  suggested  were  as  follows,  as- 
suming  all    machines  to    be  of   the    two-pole    form : — 

Sense  of  progrension  in  the  winding. — Stator  and  rotor  are 
supposed  to  be  w'ound  in  such  way  that  a  current  passing 
in  at  one  end  and  out  at  the  other  terminal  (or  brush)  will 
produce  a  flux  across  the  diameter  in  the  same  sense.  In 
other  words  the  exit  terminal  becomes  a  N  pole.  The  flux 
produced  is  represented  by  a  hne  parallel  to  the  diameter  of 
the  winding,  the  length  of  the  line  represents  the  crest  value 
of  the  flux.  The  direction  of  the  flux  is  represented  by  an 
open  arrow  head.  A  little  circle  is  to  be  placed  at  the  other 
end"  of  the  line  to  show  that  it  is  a  flux  vector.  The  angular 
position  of  each  flux  vector  does  not  vary,  but  where  two 
or  more  fluxes  are  combined  the  angular  position  of  the  re- 
sultant flux  vector  changes.  In  other  words  the  resultant 
flux   vector  rotates  also  in  a  space  diagram. 

Sense  of  rotaiion. — The  time  vectors  rotate  counter-clock- 
wise. To  make  the  resultant  flux  vector  also  rotate  counter- 
clockwise in  the  space  diagram  the  marking  of  the  stator 
poles  must   be   in  a  clockwise   sequence. 

Direction  of  emf. — The  direction  of  the  emf.  induced  in  the 
rotor  is  obtained  by  revolving  the  flux  vector  through  90 
degrees.  The  emf.  vector  is  represented  by  a  line  with  open 
arrow    head. 

Current  vector. — This  is  represented  by  a  line  with  a  closed 
arrow  head.  Its  direction  is  given  by  the  terminal  diameter, 
its  length  and  sign  (w'hether  to  one  side  or  the  opposite  side/ 
are  read  off  the  time  diagram. 

Direction  of  torque. — Consider  the  current  vector  as  a  lever, 
pivoted  at  its  tail  and  weighted  at  its  head  with  the  field 
flux,  then  the  direction  in  which  the  lever  turns  is  the  dire> 
tion  in  which  torque  is  exerted. 
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The  application  of  these  conventional  rules  is  shown  in  the 
figures.  The  motor  is  supposed  to  be  provided  with  a  com- 
pensating winding  so  that  no  flux  is  pro<.luced  by  tlie  arma- 
ture current  and  the  only  flux  vector  appearing  in  the  space 
diagram  <in  the  right  is  that  due  to  the  stator  coils  .\  B  C. 
The  figure  on  the  left  shows  the  phase  position.  It  is  chosen 
for  the  moment  that  the  current  in  A  has  positive  crest  value. 
The  direction  of  current  in  the  space  diagram  is  shown  by  the 
arrows  placed  to  the  field  coils  ABC  and  the  resultant 
fhix  is  sliown  across  the  armature  by  the  vertical  flux  arrow. 
The  brushes  are  placed  at  right  angles  to  the  coil  axej?  and 
tlic  resultant  current  through  the  armature  is  represented 
b;  the  horizontal  vector  passing  across  the  flux  vector  at 
light  angles.  This  pr<«luces  torque  as  shown  by  the  curved 
arrow.  The  motion  resulting  from  this  torque  produces  the 
induced  kmf.  the  space  vector  of  which  is  also  drawn  at  right 
angles  across  the  flux  vector,  but  with  the  arrow  head  on  the 
left.  Since  an  arrow  head  on  the  right  of  the  cunent  vector 
means  a  positive  value  (the  current  having  positive  crest 
value  at  the  time)  the  space  vector  of  the  emf.  must  be 
con3idere<l  to  be  negative  and  in  the  time  diagram  the  emf. 
vector  must  be  drawn  in  line  with  the  current  vector,  but  in 
the  opiK)site  direction.  There  is  thus  obtained  for  the  .\ 
phase  the  very  simple  time  diagram  shown  to  the  left  of  the 
.space  diagram.  It  consists  of- the  current  vector  lA  and  the 
vector  of  induced  EMK.  e.\  in  exact  opposition ;  which  is  the 
cxmdition  for  the  working  of  the  machine  as  a  motor.  To 
supply   the    mo;nr   with    current    we  must    impress  an   emf. 
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which  has  one  component  equal  but  opposite  to  eA;  further 
a  co-phasaJ  component  to  cover  losses  and  bnally  a  component 
leadmg  by  iAJ  degrees  to  baJance  emI'".  of  sell-induction.  A 
motor  with  the  brushes  exactly  at  right  angles  to  the  respec- 
tive held  axes  can  therefore  not  worli  with  unity  power 
factor. 

Assuming  the  brushes  to  be  shifted  forward  by  an  angle  9 
as  shown  in  the  lower  hguie,  the  dux  and  emf.  vectors  re- 
main in  the  space  diagraiu  as  they  were,  for  these  quantities 
depend  on  the  position  of  the  stator  coils  and  these  have  not 
been  altered.  Ihe  only  thing  that  has  been  altered  is  the 
direction  of  the  current  vector.  It  crosses  the  dux  line  s  t 
an  angle  w-hich  is  by  tf  smaller  than  the  previous  right  angle. 
There  is  this  phase  dillerence  between  current  and  induced 
OIF.,  and  that  is  shown  in  the  time  diagram  by  the  two 
vectors  being  no  longer  in  line  but  enclosing  the  angle  180  0. 
The  torque  lias  been  decreased  in  the  ratio  of  1  to  cos  H,  but 
a  leading  component  e.\  sin  has  now  been  introduced  an<l 
can  be  made  to  balance  the  emf.  of  self-induction.  The 
latter  depends  on  the  current  and  is  independent  of  the 
speed;  the  leading  component  e\  sin  0  depends  on  strength 
of  flux  (therefore  current)  brush  position  and  speed.  It  will 
thus  be  seen  that  ordy  above  a  certain  speed  and  load  can 
the  motor  work  with  unity  power  factor  and  that  by  suit- 
able choice  of  load,  brush  angle  and  speed  the  machine, 
whilst  taking  power  from  the  line,  can  at  the  same  time 
inject  a  leading  current  into  the  line  so  as  to  make  up  for 
the  bad  power  factor  of  some  other  motor  connected  to  the 
same  liue.  If  the  brush  angle  be  increased  to  90  degrees  the 
torque  vanishes  and  the  machine  must  be  diiven  by  external 
power.    It  then  acts  in  the  same  way  as  a  sialic  condenser. 

Dr.  M.  L.  Kahn,  whilst  agreeing  that  the  Latour  motor 
might  not  be  quite  so  good  as  some  later  machines,  said 
that  it  was  nevertheless  a  much  better  machine  than  the 
author  stated.  The  first  patent  ever  taken  out  on  this  type 
of  machine  was  applied  for  in  this  countiy  by  one  named 
Wilson,  and  consequently  the  machine  was  an  EngUsh  in- 
vention. 

Mr.  W.  J.  Larke  stated  that  the  commutator  difficulty  was 
not  the  bogey  that  people  imagined.  The  ordinary  objection 
was  inherited  from  experiences  with  d.c.  machines  and  not 
experienced  in  practice  with  a.c.  commutator  machines.  He 
also  emphasized  the  advantages  obtained  from  slip  regulation. 

Dr.  A.  H.  Railing  remarked  on  the  commercial  advantages 
of  three-phase  commutator  machines,  and  pointed  out  that 
when  this  type  of  machine  reached  a  higher  state  of  perfec- 
tion the  competition  from  the  d.c.  machines  would  disappear. 

[On  p.  245,  through  an  accident  whilst  in  the  press,  figs. 
3  and  i  were  inverted  both  in  order  and  in  position. — Eds.] 


WORKERS'    EARNINGS    AND    THE    WAR. 


By  "COM.VlEajIAL." 


If  any  proof  were  needed,  the  recent  debate  in  the  House  of 
Commons  indicated  plainly  that  since  the  war  began  the  prices 
of  the  necessaiies  of  life  have  gone  up  considerably.  As  to  the 
question  of  the  temporaiy  or  permanent  nature  of  such  in- 
creases, for  at  any  rate  the  period  of  the  war,  we  are  invit«l 
to  wait  and  see.  One  can  only  trust  that  the  waiting  part 
of  the  arrangement  will  not  be  unduly  prolonged,  if  only  for 
the  sake  of  the  unfortunates  upon  whom  high  prices  act  most 
harshly,  and  that  the  seeing  part  of  it  will  be  as  satisfactory 
as  may  be.  We  have  had  some  experience  of  the  consequences 
attendant  upon  a  shortage  of  coal.  fYom  the  industrial  point 
of  view  dear  coal,  or  no  coal  at  all,  may  mean  a  measure  of 
equal  disaster.  For  domestic  supplies  it  is  indispensable  to 
some,  and  nearly  so  to  most  people,  but  the  approach  of 
warmer  weather  wdl,  if  nothing  else  does,  perhaps  tend  to 
lower  prices.  Food  is,  however,  quite  a  different  proposition, 
and  we  await  with  much  interest  the  further  investigation  and 
discussion  of  this  question,  and  the  resultant  Government 
action  or  inaction  in  the  matter.  We  do  know  certainly  that 
prices  reached  an  artificial  figure  at  the  coming  of  the  war, 
and  people  who  were  foolish  enough,  paid  in  some  cases  fancy 
prices  for  such  an  article  as  flour.  Amid  the  confused  array 
of  arguments  brought  forward  at  the  present  time,  bearing 
upon  the  increased  cost  of  food,  one  cannot  be  dogmatic  either 
in  one  direction  or  the  other.  It  may  be  well  to  ponder  rather 
on  the  question  that  concerns  our  power  to  buy  food  at  the 
present  prices.  WiM  our  wages,  or  salaries  as  workers,  be 
able  to  stand  the  strain  if  present  conditions  remain,  or  per- 
haps grow  worse?  There  are  one  or  two  indications  about  of 
some  more  or  less  ill-defined  unrest,  and,  with  no  desire  "to 
be  pessimistic,  the  evils  of  dear  food  might  well  cause  such 
unrest  to  manifest  itself  in  a  most  serious  manner.  In  certain 
quarters  industry  booms,  and  work  is  better  than  has  ever  been 
known.  The  trades  so  affected  are  too  well  known  to  reiterate 
here,  but  labourers  draw  the  watres  of  skilled  artisans,  and 
the  latter  twice  the  amount  of  their  usual  earnings,  if  not 
more.  Electrical  firms  are  sharing  in  this  happy  state  of  plenti- 
ful orders,  doing  day  and  nicht  and  Sunday  work.  Government 
orders  ,ire  largely  resnonsible  for  this,  but  the  absence  of  the 
usml  German  snnnlies  is  another  factor  in  the  situation. 
Orders  are  pouring  into  this  country  from  the  nentrnj 
European  nations,  which  cannot  in  some  instances  be  filled 
for  some  time.    M  is  not  merely  that  Norway  or  Holland  is 


ordering  more  than  in  other  years.  They  are  ordering  mateiial 
which  is  rarely,  or  never',  in  the  normal  run,  oDtuined  Irom 
auywUeie  save  Ueimany.  ijcyond  tuis,  as  can  oe  seen  lioiii 
the  pages  of  the  KLtCTRlCAL  Keview,  the  Colomes  are  doing 
their  snai'e,  and  signs  are  not  wanting  that  they  will  main- 
tain it  alter  the  war. 

Uutside  the  ranks  of  those  firms  who  axe  thus  fully  em- 
ployed there  seems  to  be  no  serious  slackness,  and  the  absence 
of  the  hundreds  of  thousands  of  Kitchener's  soldiers  has  doubt- 
less relieved  the  labour  market,  where  such  slackness  may 
have  occurred,  in  some  places,  notably  at  our  great  ports, 
labour  is  very  scarce,  and  presumably  is  worth  more  money 
to-day  than  usual.  All  this  is  to  the  good,  but  so  far  it  only 
concerns  those  who  are  paid  by  the  piece  or  the  hour.  Salaried 
workers  are  not  having  such  a  satisfactory  time  in  some  cases, 
in  the  first  case  certain  firms  took  steps,  immediately  upon 
the  outbreak  of  war,  to  reduce  their  staff  wages.  Ihe  reduc- 
tions so  made  varied  upon  a  sUding  scale  arrangement  from  10 
per  cent,  for  the  lowest,  to  33j  per  cent,  for  the  highest  paid 
of  their  employes.  We  make  no  remark  upon  the  advisability 
or  justice  of  such  an  arrangement,  but  merely  mention  the 
fact.  Ihese  employes  are  now  under  the  necessity  of  paying 
more  for  the  maintenance  of  themselves  and  their  dependents, 
if  they  have  any,  upon  a  seriously  lessened  income.  It  is  not 
cUliicult  to  imagine  the  consequences  of  a  20  per  cent,  less 
income  having  to  face  a  25  per  cent,  rise  in  the  cost  of  life'a 
necessaries.  At  the  best,  salaries  in  the  electrical  world  are, 
for  several  excellent  reasons,  generally  no  better  than  in  other 
spheres  of  industrial  activity,  and  in  some  departments  of 
electrical  work,  to  judge  from  certain  evidence,  they  are  occa- 
sionally worse.  Some  there  are  who  predict  that  a  slump 
will  follow  in  the  wake  of  the  war.  That  is  at  least  possible, 
if  not  probable.  Now  that  slump  will  be  the  rainy  day  to- 
wards which  the  present  boom  ought  to  contribute  something 
in  the  shape  of  a  reserve.  If,  thei'efore,  prices  are  to  keep  up 
their  tendency,  the  staff  wage  should  go  up  now.  The  worker 
receiving  double  money  can  pay  25  per  cent,  more  for  food 
and  still  save  something,  but  the  salaried  man  at  a  fixed,  or 
reduced,  rate  is,  as  the  Americans  say,  up  against  it.  He  has 
to  accept  the  rush  and  overtime,  which  are  at  least  partly 
occasioned  by  the  needs  of  his  country's  Government  for  war 
materials;  he  has  to  pay  the  extra  prices  which  prevail,  but 
he  has  nothing  extra  as  a  set-off  or  recompense  for  either  of 
these.  The  welfare  of  the  staff  workers  is  at  least  of  equal 
importance  to  that  of  the  other  workmen,  and  yet  just  at  the 
moment  this  seems  to  be  accorded  less  recognition  than  it 
might  receive. 

As  outlined  above,  this  is  the  position  of  affairs  with  regard 
to  the  pay  of  the  various  workers  at  the  moment.  Generally 
speaking,  the  situation  may  be  said  to  be  quite  as  good  as 
might  have  been  anticipated  under  the  abnormal  circumstance* 
w'hich  have  prevailed  since  .\ugust  last.  Things  are  undoubt- 
edly looking  better  for  electrical  people  generally  than  they 
were  twelve  months  ago.  Further  than  that  we  cannot  go, 
and  the  only  course  possible  for  a  month  or  two  seems  to  be  to 
adopt  the  waiting  and  seeing  arrangement  to  which  referencft 
has  already  been  made. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P  ii.  on  Tuesday  cannot  appeal  unHl 
tlie  fullowing  week.  Otrrespmidents  shoiiU  fnrirard  their  commvni- 
cations  at  the  earliest  pofsilite  moment,  ^'o  letter  can  he  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Modern  Wiring'. 

May  I  con-ect  a  reference  on  page  267  of  your  current  issue? 
It  is  in  the  abstract  of  my  paper  on  wiring  and  was  due  to 
the  omission  of  a  line  in  my  typewritten  copy.  The  sentence 
refers  to  the  new  system  of  concentrated  cab-tire  cable  and, 
should  read  as  follows:  — 

"  On  a  concentric  conductor  having  a  core  of  3/22  S.W.G. 
and  an  external  conductor  of  36/30  S.W.G.,  the  insulation  re- 
sistance between  the  two  wires  was  1,700  megohms  per  mile, 
and  the  insulation  resistance  between  the  external  wire  and 
earth  was  52  megohms  per  mile.  This  latter  was  the  insulation 
resistance  given  by  the  impregnated  tape  plus  the  eab-tire 
sheathing." 

.\s  mentioned  in  my  paper  the  cab-tire  is  not  designed  to 
give  high  insulation.  Its  good  points  are  that  it  maintains 
well  its  initial  degree  of  insulation.  It  gives,  by  its  damp- 
resisting  quality,  more  permanent  value  to  any  supplementary 
insulation  beneath  it;  and  it  is  a  most  excellent  chemical 
protection  to  the  whole  cable.  It  is  the  latter  quahties  alono 
that  are  emphased  by  the  makers  of  the  cable.  Yet,  con- 
sidered as  a  conduit,  it  has  the  inestimable  advantage  that  no 
rush  of  current  or  even  harmful  leakage  to  earth  can  occur 
throughout  its  length.  It  is  for  these  reasons  that  in  its 
concentric  form,  it  may  be  recommended,  in  combination 
with  proofed  tape  or  other  light  insulation  beneath  it,  for 
use  where  the  external  conductor  thus  protected  is  normally 
at  approximately  earth  potential.  These  conditions  obtain 
where  the  external  conductor  is  connected  to  the  earthed 
Hiid-wire  of  a  three-wire  supply.  Even  in  a  two-wire  system 
one  side  may  be  often  usefully  permitted  to  remain  witli 
only  a  moderate  degree  of  insulation  ark"  difference  from  earth 
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potential.  In  such  a  case  the  cab-tire  sheathing  with  its  un- 
derlying reinforcement  suffices  to  reduce  stray  currents  to 
negligible  dimensions. 

Donald  Smeaton  Munro. 
Edinburgh,  February  Q/Oth,  1915. 

[That  there  was  an  omission  was  obvious  in  the  proofs, 
when  going  to  press,  but  having  no  means  of  remedying  it, 
we  printed  the  matter  exactly  as  received. — Eds.  Elec.  Key. J 


A.C.  and  D.t'.  for  Lighting. 

I  must  thank  Mr.  Fowler  for  the  detailed  manner  in  which 
he  has  leplied  to  the  pomts  raised  in  my  letter  of  recent 
date. 

1  am  afraid  that  Mr.  Fowler  has  misunderstood  me  in 
several  cases,  as  shown  for  instance,  by  his  remarks  with  regard 
to  three-phase  and  direct  current  distribution  boxes.  For  a 
given  number  of  points,  whatever  the  system  of  supply 
adopted,  1  cannot  see  that,  allowing  one  fuse  per  point,  the 
number  of  fuses,  and  hence,  presumably  the  size  of  the  box, 
will  vary. 

Again,  it  is  surely  not  often  that  a  three-phase  distribution 
panel  is  used  for  lighting  circuits?  Is  it  not  the  best  way  to 
use  a  three-pole  mam  switch  with  thi'ee  single  phase  double- 
wound  transformers,  if  the  size  of  the  installation  wai'rants 
the   use  of   more  than  single-phase  distribution 'i* 

I  regret  that  the  wording  of  my  letter  with  regard  to 
"  eaj'th  return"  also  conveyed  a  wrong  impression — granted 
an  earthed  return,  electrolytic  action  due  to  leakage  current 
is  still  more  likely  to  occur  on  d.c.  than  on  a.c.  circuits. 

Mr.  Fowler  has  overlo(.)ked  the  word  "  branch  "  when  read- 
ing my  remarks  with  regard  to  cables.  By  branch  cables,  I 
intended  to  imply  the  cables  le.-.ding  out  of  the  distribution 
box,  and  not  the  main  cables.  It  is  usual  to  place  the  trans- 
former close  to  the  distribution  box,  in  order  to  take  care 
of  this  point. 

I  still  maintain  that  Mr.  Fowler  is  mistaken  in  his  remarks 
about  the  diameter  of  the  filament  in  wire  lamps.  If  he  will 
follow  out  the  reasoning  as  follows,  he  will,  1  am  sure,  agree 
with  me  that  his  statement  was  made  in  error.  The  total 
candle-ixjwer  given  out  by  any  lamp  is  the  product  of  the 
"intrinsic  brilliancy"  and  the  area  of  the  filament.  Assum- 
ing that  the  diameter  of  the  wire  remains  constant,  the 
length  of  w'ire  for  a  given  candle-power,  at  a  standard  intrin- 
sic brilliancy,  must  be  a  fixed  value. 

As  the  low-voltage  lamp  must  obviously  have  a  lower  re- 
sistance than  the  high  voltage  lamp,  the  above  conditionfi 
are  not  fulfilled  as,  in  order  to  give  the  standard  intrinsic 
brilliancy  for  a  reduced  voltage,  either  the  length  of  wire 
rpust  be  decreased,  or  the  diameter  increased.  The  first  alter- 
native gives  a  lower  total  candle-power,  the  second  (within 
certain  limits)  giving  the  correct  result. 

Perhaps  Mr.  Fowler  has  been  told  that  the  diameter  of 
say  a  "  40-watt  "  filament  for  a  "250  volts  supply  is  the  same 
aa  for  a  2"20  volts  supply.  This  is,  I  believe  correct,  but  it 
docs  not  extend  to  such  a  wide  range  as  that  mentioned  by 
Mr.   Fowler. 

In  conclusion,  I  would  like  to  say  that  my  remarks  were 
primarily  concerned  with  indoor  lighting,  and  not  with  "  tem- 
porary work,"  and  that  by  "  general  handiness,"  T  endea- 
voured to  express  my  opinion  that  A.G.  supply  was  more 
adaptable  than  D.C.  to  varying  conditions  and  requirements 
as  they  occur  in  lighting  practice. 

C.  A.  Hall. 

Monkseaton,  February  18th,  1915. 

High  and  Low  Yoltaee  Aletal-Filnmcnt  Lamps. 

Referring  to  the  letter  of  Mr.  Henry  Fowfer,  electrician-in- 
charge,  Liverpool,  in  your  issue  of  the  12th  February,  in  refer- 
ence to  A.C.  versus  D.C.  for  lighting,  it  seems  very  strange 
that  a  man  who  occupies  a  position  of  electrician-in-charge 
should  be  led  into  making  such  mistaken  statements  as  he  does 
on  the  question  of  the  filament  diameters  of  high  and  low  volt 
lamps.  He  appears  to  be  doubtful  whether  there  ia  any  differ- 
ence between  the  filament  diameter  of  a  110-volt  lamp  and  that 
of  a  220-volt  lamp. 

It  would  seem  as  if  the  simple  application  of  the  well-known 
electrical  laws  of  resistance  would  indicate  to  him  at  once  that 
the  filament  of  a  given  candle-power  lamp  in  220  volts  must 
be  conKidernbly  smaller — a  proportion  of  about  one-half  of  the 
diameter  of  the  same  candle-power  lamp  in  110  volts.  He 
ought  to  further  understand  that  candle-power  is  not  a  matter 
of  thickness  of  fihinient,  but  a  matter  of  filament  surface  for 
any  given  material  and  temperature  (or  efficiency)  at  which  it 
operates. 

Nela. 

Consulting  "  Enginefrs." 

In  reply  to '"Delta,"  I  should  prefer  a  consnlting  "engineer" 
who  knows  he  knows  nothing,  shuts  his  mouth,  and  leaver 
himself  in  the  hands  of  a  few  good  firms,  to  one  who  ap- 
parently has  never  heard  of  apparatus  which  has  been  in 
gener.il  u.'ie  for  many  years,  and  which  is  actually  installed  in 
his  jol)s  (directly  after  the  term  of  maintenance  is  passe<l) 
by  the  man  who  does  not  want  comniLssion  so  much  as  rest 
at  night. 

We  still  have  installed  20  voltmeters  in  parallel  on  the  same 


bus  bar,  lead-covered  cables  behind  switchboards,  and  net- 
works which  are  linked  up  solid,  switches  on  evei^y  lamp-post 
and  distributors  on  one  side  only  of  busy  streets,  insufficient 
and  badly  arranged  plant  and  no  provision  for  extension, 
tc>gether  with  all  the  little  drawbacks  so  well  known  and 
inseparable  from  the  standard  specification  made  to  suit  every 
job. 

How  many  consulting  "engineers"  could  run  and  manage 
the  jobs  which  they  cause  to  be  installed? 

The  fact  of  the  matter  is  that  no  mar  should  be  allowed  ta- 
practise  as  a  consulting  engineer  unless  he  has  passed  througk 
the  proper  training  and  quite  stifi'  examinations,  and  the  para- 
sites referred  to  above  would  then  be  got  rid  of. 

Alpha. 


Half-Watt  Lamp  Fittings. 

We  were  very  interested  in  the  article  on  Half-Watt  Lam]» 
Fittings  by  "  Research  "  in  your  issue  for  February  12th.  The 
question  of  the  proper  use  of  half-watt  lamps  is  a  very  im- 
portant one.  The  publication  of  the  article  referred  to  should 
be  very  useful  to  users  of  these  lamps.  We  have  had  instances 
brought  to  our  attention  where  the  use  of  half-watt  lamps  i» 
badly  designed  fittings  has  resulted  in  cracking  the  globes  of 
the  fitting  and  general  unsatisfactory  working.  It  must  be 
appreciated  that  the  very  best  results  can  only  be  obtained 
from  half-watt  lamps  if  they  are  properly  installed  in  well 
ventilated  fittings.  It  is  not  sufficient  to  put  them  into  any 
type  of  lantern,  the  only  ventilation  of  which  is  a  hole  in  the 
bottom  of  the  glass  globe.  The  heat  from  the  half-watt  lamps 
necessitates  considerably  more  efficient  ventilation  than  this, 
and  lamp  users  aie  urged  to  select  only  fittings  made  by  those 
manufacturers  who  have  a  full  appreciation  of  the  necessities 
of  the  case 

"Research"  is  correct  when  he  states  that  probably  the 
best  results  obtained  with  half-watt  lamps  are  obtainable  with 
the  indirect  lighting  system.  ITiis  company's  indirect  lighting 
fittings  have  been  used  in  a  number  of  cases,  and  the  resultant 
illumination  is  wonderfully  agreeable,  attractive  and  effective. 

In  the  last  paragraph  of  the  article  your  contributor  men- 
tions the  need  for  an  adjustable  lamp-holder.  It  may  interest 
him  and  your  readers  to  know  that  such  an  adjustable  lamp- 
holder  for  half-watt  lamps  is  illustrated  and  described  in  our 
price  list  of   weatherproof  fittings,  etc.,  for  half-watt  lamps. 

The  British  Ihoaisun-Houtitun  Co.,  Ltd. 

London,  E.O.,  February  16th,  1915. 


Tronb'.e  i\ith  Oil. 


A  1,000-KW.  set,  D.C,  driven  by  a  Belliss  &  Morcom  engine, 
is  giving  considerable  trouble  throwing  oil.  An  oil  baffie  is- 
fitted  on  the  tail  bearing,  making  a  tight  job  so  that  no  oil 
can  possibly  get  through  the  commutatmg  end  of  the  machine, 
and  while  the  shaft  is  quite  di7,  oil  is  found  in  considerable 
quantities  inside  the  commutator,  and  thrown  up  through  the 
armature  windings.  The  conclusion  come  to  is  that  the  oil 
ij  carried  in  in  the  form  of  vapour  from  the  engine,  and 
condensed  inside  the  machine.  Have  any  of  your  readers 
had  trouble  of  this  sort?  and  what  steps  have  been  taken  to 
get  over  it? 

Erquirer. 


Electrical  Patents  owned  by  Alien  Enemies. 

In  the  list  under  the  above  heading  on  page  271  of  yo«r 
issue  of  to-day's  date,  I  notice  that  patent  ISo.  1878(5  of  H. 
Bremer,  Neheim/Rhine,  electric  lamps,  is  include<l.  'ITiis 
patent  is  not  owned  by  an  alien  enemy  but  the  Britisli 
Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  of  this 
address,  having  been  assigned  to  them  in  the  year  1906. 

It  is  somewhat  astonishing  to  find  such  a  glaring  error  im 
a  list  of  this  nature  as  the  patent  in  question  is  one  of  some 
notoriety,  having  been  the  subject  of  two  actions  of  infringe- 
ment in  which  the  British  Westinghouse  Company  were  tne 
successful  plaintiffs.  These  actions  attracte<l  at  tlie  time  k 
considei'able  amount  of  attention  in   the  electriciil   world. 

The  Westinghouse  Patent  Bureau. 

(A.  S  Caciiemaille,  Joi/U  Manager.') 
Fjondon,   W.C.   February  Wth,    1915. 


In  the  list  of  British  patents  originally  owned  by  reeidenta 
in  enemy  countries  which  appeared  in  your  issue  of  19th 
I'^ebruary,  we  inadvertently  omitkxl  to  point  out  th.-it  sub- 
sequent assignments,  recorde<l  or  otherwise,  of  the  patent 
rights  may  have  been  effected,  and  that  the  official  register 
should  be  consulted. 

Mr.  .'V.  S.  Cacheniaille,  C.P..\.,  informs  us  that  the  patent 
of  Bremer  No.  18786  of  10(>2  has  been  assigned  to  Messrs. 
The  British  Westinghouse  Electric  and  Manuficturing  Co., 
Ltd.,  and  requests  us  to  make  this  known,  which  we  have 
much  pleasure   in  doing. 

W.  P.  Thompson  &  Co. 

Ix)ndon,   W.C,    February   ■>2nd,   1915. 
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A  Quarter-Turn  Coupling. 

In  your  issue  of  February  19th  of  the  Elrctrical  Review, 
-on  page  'J48  you  describe  a  quarter-turn  rod  coupling  "  in- 
vented "  by  a  Chicago  engineer  to  replace  a  noisy  bevel  gear 
■drive  on  a  pump. 

It  may  interest  you  to  know  that  there  is  in  the  engineering 
department  of  the  University  of  Leeds  a  small  model  of  this 
coupHng.  This  model  vras  there  when  I  entered  the  University 
over  five  years  ago,  and  consequently  the  arrangement  can 
not  be  considered  new.  Arthur  Bawling. 

London,  E.,  February  Wth,  1915. 


Salaries  of  Junior  Engineers. 

In  reply  to  "Driver"  regarding  the  salaries  and  knowledge 
of  some  of  these  engineers,  it  is  simply  preposterous  that  a 
.great  number  of  these  wasters,  who,  as  "  jbriver  "  says,  know 
nothmg,  get  the  chief  post.  I  entirely  agree  with  all  that 
"Driver"  says,  by  my  own  experience,  which  is  long  and 
varied.  For  instance,  a  year  ago  1  went  to  a  place  where  there 
were  two  lai'ge  suction  gas  engines,  and  electrical  plant  on 
an  elaborate  system.  At  this  place  the  engineer  in  charge 
happened  to  be  no  more  than  a  common  labomer.  The 
whole  installation  had  to  be  remodelled.  I  never  saw  such 
a  state  of  affairs;  everything  had  been  abused  to  the  utmost; 
in  fact,  it  was  in  such  a  state  that  I  refused  to  do  the  repairs 
tdl  experts  had  seen  it.  The  firm  came  that  put  it  down, 
next  came  two  more  good  men,  and  the  architect,  and  they 
all  agreed  with  me  that  the  man  was  not  efficient,  yet  the 
firm  who  put  the  plant  down,  supplied  this  "  chief  engineer," 
at  a  good  salaiy.  I  was  asked  to  put  the  whole  thmg  into 
good  working  order,  which  took  five  months.  The  job  had 
only  been  put  down  two  years,  yet  it  ran  into  hundreds 
of  pounds  to  repair  the  damage  "done  by  an  incompetent 
engineer,  or  shall  I  say  a  novice?  I  hope  I  never  have 
another  job  like  it;  the  damage  done,  if  I  were  to  describe 
it,  would  fill  a  small  book.  After  the  job  was  finished  I  left 
it  to  the  satisfaction  of  all  parties  concerned,  and  I  believe 
that  the  "engineer"  had  the  order  to  quit,  and  time  too.  I 
myself  was  pushed  out  of  a  job  to  let  the  waster  in. 

Old  Reader. 


2,060.  "  Means  for  and  methods  of  changing  the  frequency  of  alternating 
electric  currents."  A.  M.  Tavlor.  February  9th.  (Divided  application  on 
:5.729/I3.     February  9th,  1914.)     (Complete.) 

2.076.  '*  Wireless  aerial  elevator.'*  C.  TuCKFiELD  &  \V.  G.  DE  Forges  Oak- 
land.     February  9th. 

2,078.  "  Coin-freed  electric  illuminating-apparatus.*'  H.  E.  SIILE3,  known 
as  L.  Stiles,  and  A.  H.  F.  Perl.    February  9th. 

2.093.  "  Amplifiers  of  electrical  energy."  Western  Electric  Co..  Ltd. 
(Western  Electric  Co.,  United  States.)  February  9th.  (Addition  to  275/15.) 
(Complete.) 

2,130.  "  Gas  and  electric  light  protector."  G.  Bobbins,  trading  as  V.C. 
Lighting  Co.,  &  W.  Hunt.     February  lOlh. 

2.132.     "  .Automatic    electrical    fuse-replacer."     M.   Terry.     February  lOlh. 

2.144.  "  Process  for  the  manufacture  of  metallic  strips  and  ribbons  by 
electrolytic  means.*'     S.   O.   CowPER-CoLRS.     February  lOth. 

2.145.  "  Electro-deposition  of  alloys."     S.  O.  CowPER-CoLES.     February   10th. 
2.148.     "  Telephone    apparatus."      W.    Martin.      February    lOlh.       (Kelly    M. 

Turner,  Jamaica.)     (Complete.) 

2.163.  "  System  of  telegraphy."  E.  C.  R.  Marks.  February  lOlh.  (Delany 
Foreign  Co.     United  States.)     (Complete.) 

2.164.  "  Telegraphic  apparatus."  E.  C.  R.  Marks.  February  10th.  (Delany 
Foreign  Co.      United  States.)     (Complete.) 

2,180.  "  Switch  panels."  Igranic  ELECTRIC  Co.,  Ltd.  February  10th.  (Cutler- 
Hammer  Manufacturing  Co.,   United    States.)     ((jomplete.) 

2,224.     "  Incandescent  electric   lamps."     W.    HuGCETT.     February  11th. 

2,236.  "  Electric  pedal  switches."  R.  BoSCH  (Firm  of).  February  11th. 
(Convention  date.  July  29th.  1914.     Germany.)     (Complete.) 

2.248.  '*  Electric  welding."  E.  I.  Heinsohn.  February  11th.  (Convention 
date,   February  21st,    1914.     United   States.)     (Complete.) 

2.250.    "  Convertible  electric   fire."     E.  A.  Welch.     February  12th. 

■2,259.  "  Means  for  and  method  of  increasing  the  current-carrying  capacity  of 
cables  carrying  alternating  or  direct  currents."     A.  M.  Taylor.     February  12th. 

2.289.  "  Means  for  gripping  electric  cables  and  the  like."  W.  T.  HbnLBy'3 
Telegraph  Works  Co.,  Ltd.,  &  H.  Savage.     February  12th. 

2,312.     "  Electrical    heating-apparatus.**     A.   F.    Berry,     February    12th. 

2,324.  "  Electric  ceiling-roses  and  the  like  fittings.'*  M.  J.  Railing  &  T. 
Tavlor.     February  13th. 

2.328.  "  Electric  switches  or  devices  for  making  or  breaking  electric  con- 
t.icts."    F.  H.  Humphreys,  B.  A.  Quint.  &  E.  J.  Felt.    February  13th. 

2.329.  "  Controlling  polyphase  electric  motors."  B.  G.  Lamme.  February 
13th,     (Convention  date,    February  25th.    United   States.)      (Complete.) 

2,337.     "  Insulation    testing   devices   for   electric   lighting   and   power   installa- 
tions."    R.  H.  Gould.     February  13th. 
2.341.     "Generation  of  electrical  energy."     G.  C.   PiLLINGER.     February  13th. 

2.343.  "  Telegraph  or  like  systems  and  apparatus  therefor.**  Al^OMATlC 
Telephone  Manufacturing  Co.,  Ltd.,  &  S.  R.  S.mith,     February  13th. 

2.344.  "  Bonding  connector  for  bonding  the  armouring  of  cables.*'  C.  j. 
Bkaver  &  E.  A.  Claremont.     February   13th. 

2,349.  "  Method  of  establishing  a  voltaic  arc  between  electrodes  not  ia  con- 
tact."    F.   C.    UCAH.     February  13th.     (Complete.) 


In  reply  to  your  correspondent  "Driver,"  might  one  inquire 
how  many  years  ago  the  cases  he  quotes  took  place?  For 
we  all  know  central  stations  were  in  a  very  slack  condition 
15  years  ago.  Also  we  may  presume  from  "Driver's"  de- 
scription of  the  station,  that  the  engineer-in-charge  was  re- 
-ceiving  the  magnificent  salary  of  ■25s.  per  week,  and  had 
probably  come  straight  from  a  technical  college,  so  the  officials 
who  engaged  him,  undoubtedly  deserved  the  results,  and 
then  "Driver"  asks:  what  kind  of  engineers-in-charge  do 
jou  call  these?  "Duds,"  and  we  frankly  admit  it,  for  they 
lack  experience;  but  there  are  "duds"  "in  all  grades  of  the 
station  from  the  volt  boy  to  the  chief,  including  "drivers.  ' 
I  quite  agree  with  "Driver"  when  he  says  that  all  these 
troubles  could  have  been  prevented  if  they  had  had  an  ex- 
perienced engineer,  but  can  you  expect  an  experienced  en- 
gineer for  the  palti-y  salaries  we  see  advertised  in  the  Elec- 
trical Review's  situation  vacant  columns  for  engineers-in- 
cbarge?  Last,  but  not  least,  I  really  cannot  imagine  the 
average  driver,  or  stoker,  working  out  indicator  diagrams, 
C0.2  and  water  recorder  charts,  boiler  and  co.il  tests,  etc., 
or  even  the  volt  boy's  daily  load  curve ;  they  are  usually  more 
efficient  at  calculating  the  correct  weight  for  a  mile  ha'ndicap 
or  how  much  there  is  to  come  from  a  "tanner"  each  way 
on  a  six  to  four  on  chance.  Not  that  I  wish  to  cast  a  slur  on 
-drivers  or  stokers,  for  I  have  always  found  them  verj'  good 
men    at   their  jobs,   so    if    you   have  got  on    in    the   world. 

Driver,"  my  advice  is,  don't  let  your  brains  run  away  with 
your  pen. 

Honl  solt  qn!  mal  y  pense. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT   YET   PUBLISHED). 

Campiled    expressly    for    this    journal    by    MrsSKS.    W.    P.    Thompson    &    Co 
Electrical     Patent    Agents,    285,    High    Holborn,    London,     W.C,    and     at 
Liverpool   and   Bradford,    to    whom   all    inquiries  should    be   addressed 


1973.    "Electro-optical  cells."     C.  SliLlE.     February  8th.     (Convention  date, 
February  6th,  1914.    Germany.)     (Complete.) 
1,995.    "  Means   (or   setting   selecting-devices   bv    electric  current   impulses  " 
let    l""'  February.     (Siemens  &  Halske  Akt.  Ges.,  Germany.)      (Com- 

1,997.  II  Telegraph  machines."  L.  M.  PoTts.  February  8th.  (Complete.) 
f1)'?"*'     'sh"'"''^    '""^   "^^   "''*'   ^^^'   ''^'^''^'''    "^  °"^^  lights."     J.  A.   ChELL. 

2.008.     "  Magnetic  case   for  bomb."     W.  J.   Deusbury.      February   8th. 

2.012.  ''Electrically-heated  bodies."  T.  Kirkland  &  T.  J.  R.  Kiernan 
rebruary  8th. 

,  "j'^'U  ."  E:iectric  control  apparatus."     A.  H.   CuRTlS  &  loRlNlo  ELECTRIC  Co  , 
Ltd.     hebruary  8lh. 

2.0-20.    ■•  Manufacture  of  neon  vacuum    tubes."     G.  Claude.      February  8th 
(Convention  date,   February  12th,  1914.     France.)      (Complete.) 
FebVl^r    'gth""^'''^     dry-battery     electric     torches.**  M.     H.     Goldsione. 

I'St,'     '.'.  !!'''=''■!'=    accumulators."  J.    P.   Haworth.      February  9th. 
•Sth'  tlectrical  transmitter  diaphragms."      B.  A.   Pilkincton.     February 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Missus.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Livsrpool   and   Bradford;  price,  post    free,  9d.    (in    stamps). 
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8,361.  Changeable  Signs.  G.  E.  VVertheimer  &  Orograph  Process  and 
Radinnt    Sign   Co.     November  10th.     (November  10th,    1913.) 

19.875.  App.tRATus  FOR  Recording  the  Control  and  Working  oi  Machines 
BY  THEIR  Operatives  and  the  like.     W.  C.  Johnson.     September  2nd. 

26,082.  Controlling-apparatus  for  Motor-cars.  Lancia  &  Co.  November 
13th.     (July  5lh.  1913.) 

26.855.  Electrically  -controlled  Railway  Block  Signalling  and  AprARATus 
THF,REPOR.     P.  Browne.     November  22nd. 

26.897.  Propulsion  of  Aerial  or  Water  Vehicles.  J.  Macinante.  November 
22nd. 

27.174.  Proportional  Flow  Meter.  W.  J.  Mellersh-Jackson  (Cutler  Hammer 
Miinufacturing  Co.).     November   25th. 

28.421.     Holders  for  Electric  Incandescent  Lamps.    R.  Doi.    December  Sth. 

29.756.  Electric  Cables.  J.  F.  Watson,  &  Callenders  Cable  &  Construction 
Co.     December   24th.     (Cognate  applications,  1850/14  and  8828/14.) 

29.757.  Manufacture  of  Electric  Cables.  J.  F.  Watson,  &  Callenders  Cable 
&  Construction  Co.      December  24th.      (Cognate  application,  1851/14.) 

29,759.     Electric  Railway  Systems.     K.  E.  Stuart,     December  24th. 
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1,613.  Pumping  and  Spraying  .Apparatus  for  Cleaning  a  variety  op  Articles, 
W.  Routledge.     January  21st. 

1.759.  Railway  Signalling.  C.  M.  Jacobs.  January  22nd.  (Cognate  appli- 
cation, 3966/14.) 

1,776.  Indicators  or  Alarums  for  Denoting  the  Water  Levels  in  Steam 
AND  OTHER  BoiLERS.     F.  A.  Young.    January  22nd. 

1.877.  Alternating  Current  Electrical  Instruments  of  the  Moving  Coil 
Type.      R.   D.    Gifford,  &  Nalder  Brothers  i  Thompson,  Ltd.     January   23rd. 

1.970.  Telephone  Systems.  Automatic  Telephone  Manufacturing  Co.,  and 
A.  B.  Sperry.     January  24lh. 

2.063.     Electric  Battery  Lamps.     F.  J.  Turquand.    January  26th. 

2.528.  Vehicular  Electric  Lighting  Systems.  L.  Renault.  January  30th. 
(February  15th,  1913.) 

2.679.  Methods  of  Controlling  Distant  Apparatus  bv  Hertzuk  Wives. 
J.   H.    Hammond.  Junr.     February  2nd.     (Addition   to  13.310/13.) 

2.713.  Globe  Holders  for  Electric,  G*.s,  and  other  Lamps.  J.  A.  Shaw. 
February  2nd. 

2.740.'  Method  of  Producing  Electric  Impulsive  Discharges.  R.  C.  Gal- 
letti.     February  2nd. 

2.746.  Expediting  and  Safeguarding  Railway  Traffic.  H.  .^.  Thompson. 
February  2nd. 

2.827.  Electric  Train  Lighting.  Ventilating,  and  Heating  Systems  and 
THE  LIKE.    J.  Stone  &  Co..  &  A.  H.  Darker.     February  3rd. 

3.359.  Machine  Telephone-switching  Systems.  Western  Electric  Co.  (F.  T. 
Woodward,  acting  for  Western   Electric  Co.).      February    9th. 

7.241.  Signalling  Apparatus,  more  especi.allv  for  vsk  in  Collieries.  John 
D.ivis  &  Son   (Derby).  Ltd.,   &  W.  H.   Davis.     March  23rd. 

8.204.     Means  or  Appar.atus  for  Testing  Eghs.     W.  Walker.     April  1st. 

8.407.  Tune  Indicators  for  Automatic  Pianos  and  like  IsSTRUMENts.  S.  G. 
Smith.     April  3rd. 

9.093.  Alternating  Current  Electromagnets.  W'avgood-Otis,  Ltd.,  H.  P. 
Amphlott,  S;   H.  C.  Walker.     April  9th. 

15.380.  Sparking  Plug.  Soc.  Carpentier,  Bal.,  et  Cie.  June  26th.  (January 
22nd.   1914.) 

18.829.  Electrical  Starting-mechanism  for  Internal-co.mbustion  Engines. 
F.   H.  Rovcf'  &  Rolls-Rovce,  Ltd.     .^ujjust  19th. 

20.796.  Electric  Switches.  F.  B.  Holt  &  H.  Smith.  October  Sth.  (Divided 
applicntion  on  25.833/13.     M.av  11th.  1914.) 

20.9.58.    Automatic  Electric  Fuse.      O.   Johnson.     October  14th. 

23.894.  Controlling-system  for  Electric  Motors.  G.  R.  Radley.  December 
10th.      (Divided   application  on   1975/14.     Januarv   26th.) 
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Our  own  columns,  as  well  as  those  of  contemporaries  and 
the  proceedings  of  scientific  societies,  testify  to  the  perennial 
interest  which  is  excited  by  the  subject  of  the  training  of 
engineers.  The  kindred  topic,  that  of  training  for  the 
industrial  side  of  engiueering,  has  not  hitherto  received  the 
same  amount  of  attention. 

There  are  S3veral  reasons  for  this.  Possibly  the  one 
which  is  most  responsible  is  that  those  who  consider  the 
subject,  and  e.xpress  views  upon  it,  are  themselves  engi- 
neers, and  not  artisans.  This  is  very  likely  a  subconscious 
reason,  but  it  is  certainly  true  that  many  men  first  begin  to 
think  on  the  subject  after  this  style  :— "  How  could  1  have  been 
better  trained  to  do  the  work  I  have  been  called  upon  to  do 
since  I  left  college  ?  What  course  would  I  adopt  if  I  had 
to  do  it  all  over  again,  knowiug  what  I  now  know  of  the 
conditions  obtainiug  in  real  business:-"  Then  the  man 
who  went  to  college  first  thiuks  he  might  have  learnt  disci- 
pline and  application  if  he  had  only  had  a  year  in  the  works 
first ;  on  the  other  hand,  the  man  who  went  to  the  works 
first  thinks  he  would  have  known  a  great  deal  more  of  the 
working  of  machines,  of  the  nature  of  processes,  and  of 
what  goes  on  generally  in  the  shops,  if  he  had  had  some 
technical  training  first. 

A  paper  read  before  the  Manchester  Local  Section  of  the 
Institution  of  Electrical  Engineers,  on  Tuesday,  February 
23rd,  by  Mr.  A.  P.  M.  Fleming,  represents,  we  believe, 
the  first  attempt  to  bring  this  matter  before  our  Insti- 
tution as  a  body.  We  give  elsewhere  an  abstract  of  this 
paper,  which,  ably  compiled  and  presented  to  the  meeting 
in  an  attractive  manner,  evoked  an  interesting  and,  we 
think,  an  important  discussion. 

Two  further  possible  reasons  for  the  neglect  of  the  sub- 
ject of  the  training  of  those  who  will  work  at  the  bench 
all  their  lives  were  brought  out  in  the  discussion  :  one, 
that  there  are  so  many  more  to  deal  with,  and  they  have, 
as  a  general  rule,  less  money  and  less  time  available  for 
spending  upon  their  education  :  the  other,  that  undoubtedly 
skilled  direction  is  the  firet  essential,  because  it  can  fre- 
quently get  good  results  even  oul  of  imperfectly-trained 
men,  though  not  at  the  highest  rate  of  efficiency. 

Like  everyone  else  who  has  handled  the  problem,  Mr. 
Fleming  finds  that  boys  leave  school  in  a  very  incompletely 
educated  state.  The  necessity  for  imparting  general  in- 
struction, as  outlined  in  his  paper,  and  as  revealed  in  the 
apprenticeship  rules  of  large  firms  of  engineers  and  ship- 
builders, and  railway  companies,  should  not  exist.  It  is 
only  of  recent  years  that  teaching,  or  to  use  the  inhar- 
monious title  which  has  been  bestowed  upon  it  by  those  in 
authority,  pedagogy,  has  itself  become  a  subject  of  Tniver- 
sity  rank.  We  believe  that  elcmentury  subjects,  or,  as  Mr. 
Peck  would  say,  fundamental  principles,  are  nowadays  put 
before  children  in  a  far  more  attractive  manner  than  was 
formerly  the  case.  Children  of  school  age  are  at  the  most 
impressionable  period  of  their  lives,  ami  they  can,  and  do, 
remember  those  things  which  attract  their  interest  and 
appeal  to  their  imagination. 

The  use  of  the  scientific  imagination  may  lead  us  into 
strange  errors  at  times,  but  it  is  only  by  its  aid  that  we  are 
redeemed  from  being  unable  to  see  the  wood  for  the  trees. 
The  iuiugiiiution  must  be  cultivated,  and  in  this  connection 
we  may  refer  our  readers  to  a  recent  issue  of  the  General 
Elcclric  Review,  containing  an  article  describing  the 
apprentice  system  at  the  works  of  the  (ieneral  Electric  Co. 
of  America,  at  West  Lynn,  Massachusetts.  The  demands 
of  theory  upon  the  imagination  are  found  to  be  best  brought 
09]  c 
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borne  to  the  mind  of  the  young  man  by  concrete  represen- 
tation of  the  different  truths  which  are  taught  him. 

The  absence  of  proper  co-ordination  between  employers 
and  educational  authorities  is  another  thing  of  which  every 
one  who  is  interested  in  this  subject  cannot  fail  to  become 
unpleasantly  cognisant.  Mr.  Eusrace  Thomas  thinks  that 
the  very  fact  of  having  schools  at  works  at  all  is  evidence 
that  practical  men  distrust  technical  teaching  ;  and  his 
does  not  seem  to  be  an  entirely  isolated  opinion.  Mr. 
Fleming  argued  in  his  reply — which  will,  we  understand,  be 
amplified  in  the  Journal — that  the  works  was  the  proper 
place  to  have  the  school,  because  by  havmg  it  there  it  was 
possible  to  get  to  know  the  boy  himself.  As  a  rule,  of 
course,  the  teacher  never  works,  and  the  worker  never 
teaches.  Mr.  Thomas  is  himself  a  notable  exception,  for  he 
has  had  years  of  teaching  experience,  and  now  engages  in 
manufacture.  Prof.  Miles  Walker  is  another,  for  he  was 
for  many  years  connected  with  the  British  Westing- 
house  Co.,  and  now  teaches. 

It  will  already  have  occurred  to  the  reader  that  not 
every  works  can  run  an  apprentices'  school.  We  are 
certain,  however,  that  it  could  be  done  in  more  cases  than 
those  which  now  exist,  only  then  we  come  up  against  the 
altitude  of  "we  can't  take  the  risk"  of  spending— or 
rather,  investing — the  capital,  to  which  notice  has  recently 
been  drawn  in  another  connection. 

Even  where  manufacturing  concerns  are  very  small,  much 
might  be  done  by  co-operation.  Mr.  Fleming  draws  atten- 
tion to  what  has  been  done  by  Dr.  Kirschensteiner  at 
Munich,  and  to  quote: — "In  this  centre,  around  which 
there  are  a  number  of  comparatively  small  industrial  works, 
separate  classes  are  arranged  for  the  youths  of  each  trade, 
and  in  these  classes,  apart  from  the  continuation  of  general 
education,  both  practical  and  theoretical  instruction  is  given 
in  the  trade  by  skilled  workmen  and  special  instructors." 
This  system  could  surely  be  applied  among  the  numerous 
metal  workers  of  Birmingham  and  the  Midlands,  and  the 
small  cutlers  and  silversmiths  of  Sheffield,  to  take  only  two 
examples.  Co-operation  would  lead  in  time  to  nationalisation, 
the  desirability  of  which  was  alluded  to  by  Prof.  Walker. 

We  must  not  conclude  without  mentioning  the  note- 
worthy fact  that  financial  restrictions  are  almost  entirely 
removed  at  the  British  Westinghouse  works.  Many 
promising  youths  who  would  otherwise  be  precluded 
from  obtaining  proper  training  can  now  improve  themselves 
and  make  progress,  and  the  benefit  is  mutual  between  them 
and  their  employers.  The  apprentice  should  not  be  looked 
upon  as  part  of  the  machinery,  and  to  obtain  the  best 
results  employers  should  remember  the  important  psycho- 
logical facts  that  the  growing  and  developing  youth  needs 
to  be  self-supporting— hence  he  should  have  a  wage  better 
than  an  unskilled  labourer's ;  to  be  properly  fed — hence 
not  to  go  too  long  between  meals  ;  and  to  get  proper  rest — 
hence  not  to  be  pushed  on  to  overtime  as  if  he  were  full- 
grown  and  well  skilled.  The  recently-published  report  of 
the  L.C.C.  psychologist,  Mr.  Cyril  Burt,  is  a  document 
which  should  be  studied  by  those  who  hope  to  advance  our 
national  well-being  in  this  direction. 


Lead. 


There  was  recently  a  sharp  fall  in 
the  price  of  lead,  but  it  proved  to 
be  but  transient,  and  with  a  renewal  of  buying  upon  a 
moderate  scale,  and  a  less  defined  desire  to  liquidate  metal, 
the  market  experienced  a  good  rally,  and  to-day  the  level 
of  prices  is  once  more  above  the  £20  level.  The  weakness 
which  was  noticed  about  a  month  aso  had  its  origin  to  a 
grf  at  extent  in  the  tactics  of  leadmg  dealers,  who  apparently 
apprehensive  of  the  United  States  forcing  metal  upon  the 
London  market  to  the  detriment  of  the  general  situation, 
seized  what  they  regarded  as  their  opportunity  and  forced 
down  the  price.  This  effectually  t-topped  the  offers  of 
American  lead,  and  with  a  capital  demand  springing  up  at 
the  cheaper  range  of  prices  then  established,  there  was  a 
steady  and  sustained  upward  movement.  The  fundamental 
position  is  sound  so  far  as  can  be  ascertained,  the  stocks  in 
the  United  States  being  very  moderate,  the  returns  just 
available  showing  that  at  the  end  of  December  the  accumu- 


lation of  foreign  lead  in  American  bonded  warehouses  was 
only  6,800  tons,  or  about  the  same  as  a  month  previously,. 
while  elsewhere  there  is  no  excess  of  metal  apparent. 
Here  there  are  such  difficulties  experienced  in  regard  to  the 
discharging  of  steamers  reaching  here  from  Australia  and 
elsewhere  that  it  is  sometimes  rather  hard  to  get  hold  of 
lead  out  of  vessels,  and  this  now  and  again  causes  a  certain 
amount  of  trouble  to  the  trade.  The  excessive  cost  of 
freight  is  an  additional  factor  contributing  to  maintain  a 
firm  tendency  about  the  market,  for  it  makes  it  a  costly 
matter  to  ship  lead.  There  has  been  a  considerable  quantity 
of  the  metal  in  Spain  awaiting  disposal,  and  it  had  been 
feared  that  this  must  have  a  sobering  ttt'ect  upon  prices, 
if  the  time  came  for  it  to  be  realised,  but  it  now  appears 
that  the  bulk  of  this  has  been  sold  to  France,  which  country 
is  still  a  consumer  of  lead  upon  an  enormous  scale,  as,  too, 
are  all  the  warring  nations,  in  connection  with  their  military 
needs.  Russian  buying  has  been  a  matter  of  great  import- 
ance for  a  long  time  :  Russia  has  bean  actually  taking 
lead  for  shipment  from  America  to  Vladivostock,  and  there 
is  still  a  demand  reported  for  material  for  prompt 
dispttch.  There  is  not  much  chance  of  this  demand  per- 
sisting so  far  as  the  United  States  is  concerned,  for  the 
time  is  getting  near  when  it  will  be  possible  again  to  ship 
material  to  Russia  by  way  of  Archangel,  and  the  opening 
up  of  the  Dardanelles  is  bound  to  make  an  enormous  differ- 
ence to  the  entire  course  of  the  campaign  in  Europe.  When 
the  seas  are  swept  clear  of  the  baby-killers  and  their 
atrocity-friends  the  Turks,  a  very  definite  forward  step  wUl 
have  been  taken  for  bringing  the  "War  Lord"  to  his  knees. 
The  general  trade  demand  for  lead  is  poor  taking  things 
all  round,  and  the  requirements  for  military  purposes  con- 
stitute the  most  important  branch  of  consumption.  Sellers 
are  less  disposed  to  operate,  and  the  continuance  of  a  pretty 
firm  condition  is  generally  expected.  Of  course,  an  improve- 
ment in  the  shipping  facilities  would  mean  a  good  deal  to 
importers,  and  the  more  expeditious  handling  of  goods  at 
the  Docks  would  assist  to  bring;  down  prices  of  all  com- 
modities, but  it  is  probably  tw  much  to  lo  k  for  any 
material  relaxation  of  the  difficult  attitude  of  labour,  which 
is  partly  responsible  for  the  congestion  and  undue  raising 
of  prices. 


The 
I.M.E.A. 


In  our  "Notes"  columns  we  are  able 
to-day  to  publish  some  exceptionally  in- 
teresting information  regarding  the  work 
of  the  Incorporated  Municipal  Electrical  Association.  We 
have  on  previous  occasions  referred  to  the  strong  position 
which  this  Society  has  attained  in  the  electrical  world,  where 
its  active  policy  contrasts  with  the  passive  attitude  of  cer- 
tain other  organisations,  and  it  will  be  observed  that  the 
Development  Committee,  which,  with  members  co-opted 
from  all  branches  of  the  industry,  is  a  very  substantial  and 
representative  body,  is  about  to  commence  operations  in 
several  directions  where  progress  is  urgently  needed.  The 
constitution  of  the  Committee  reflects  the  liberal  views  of 
the  Association,  and  we  may  be  assured  that  no  pedantic 
or  academic  scruples  regarding  commercial  matters  will 
hamper  its  proceedings. 

In  effect,  the  Development  Committee  takes  the  place 
that  might  have  been  occupied  by  the  Indu-trial  Committee 
of  the  I.E.E.,  and  also  will  discharge  the  functions  of  the 
Society  for  Ele 'trical  Development  of  the  U.S.A.,  to  which 
we  have  frequently  referred  in  these  pages,  and  which  is 
officially  represented  on  the  Committee.  It  will  be  noted, 
too,  that  the  Sub-Committees  themselves  are  empowered  to 
co-opt  persons  whose  help  may  be  of  value,  a  procedure 
which  is  of  the  greatest  service,  and  ought^to  be  practised  in 
all  departments  of  the  State,  from  the  highest  to  the  lowest, 
but  nevertheless  is  rarely  adopted. 

The  decision  of  the  Council  of  the  I.M.E.A.  to  dispense 
with  the  customary  Convention  this  year  will  receive  general 
approval ;  business  meetings,  however,  will  be  held,  and  it 
is  significant  that  the  principal  features  of  these  will  be  the 
presentation  of  reports  by  two  active  and  energetic  bodies 
which,  like  the  Development  Committee,  have  sprung  from 
the  I.M  E.A. 

The  Association  is  "  going  strong,"  and  we  heartily  wish 
it  success  in  all  its  undertakings. 
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WILL    THE    IGNITION    MAGNETO    BE 
SUPERSEDED  ? 


By  CHAS.  J.  WEBB,  A.I.A.E. 


The  European  war,  although  it  has  only  been  in  progress' 
seven  months,  has  already  wrought  various  unexpected  changes, 
and  has  brought  about  many  entirely  unanticipated  posi- 
tions, some  of  which  are  in  connection  with  the  motor-car 
movement.  Among  those  of  interest,  from  an  electricel 
point  of  view  as  well  as  to  motorists,  is  that  relating  to  the 
question  of  ignition.  Up  to  the  time  of  the  cutbreak  of 
hostilities  the  makers  of  a  certain  magneto  had  built  up  such 
a  strong  position  that,  so  far  as  the  United  Kingdom — one 
might  say  the  whole  of  Europe — was  coucerned,  practically 
every  make  of  car  was  fitted  with  one  or  other  models  of 
the  magneto  in  question.  True,  there  were  other  types  of 
magneto  on  the  market,  both  at  home  and  abroad,  but  they 
received  such  little  encouragement,  that  their  manufacture 
was  only  conducted  on  a  relatively  small  scale,  and  it  is 
probably  from  this  cause  that  their  construction  was  not 
brought  to  the  same  high  standard  of  perfection  as  the 
German-made  article. 

There  was,  of  couis?,  a  large  stock  of  the  latter  in  this 
country  at  the  time  war  was  declared,  which  will,  doubtless, 
enable  car  manufacturers  to  carry  on  for  some  time,  and,  in 
the  meantime,  a  number  of  magnetos  which  have  hitherto 
not  had  their  chance  of  "making  good,"  and  others 
emanating  from  new,  but  none  the  less  experienced,  firms 
are  making  their  appearance  on  the  market,  so  that,  with 
the  idea  definitely  removed  that  a  car  is  useless  unites  fitted 
with  the  "  one  and  only  "  type,  it  is  probable  that  the  magneto 
supply  problem  will  not  prove  eo  Eerious  as  it  appeared  to 
be  at  the  outbreak  of  the  war. 

In  some  quarters,  however,  the  opinion  is  gaining  ground 
that  the  outlook  for  magneto  manufacturers  is  none  too 
bright — th«t,  ere  long,  the  ignition  machine  they  are  manu- 
facturing will  be  superseded.  In  other  words,  there  is  a 
growing  feeling  that,  since  electric  lighting  installations — 
practically  all  of  which  include  a  battery  of  accumulators — 
have  become  de  rigeur  on  motor  cars,  there  is  no  longer 
any  need,  seeing  that  a  supply  of  the  current  needful  for 
the  spark  is  already  available,  for  the  additional  complica- 
tion of  a  magneto. 

The  Development  of  the  Ignition  Problem. 

In  the  early  days  of  the  motor  movement,  as  a  few  of  the 
older  motorists  have  good  reason  to  remember,  they  having 
passed  through  experiences  the  modern  car-owner  can  hardly 
imagine,  the  ignition  of  the  explosive  charge  in  the  com- 
bustion chamber  of  the  engine  was  effected  by  means  of  a 
costly  platinum  tube  kept  in  a  state  of  incandescence  by 
means  of  a  lamp  or  burner.  This  was  duly  supt  rseded  by 
ignition  by  means  of  accumulators  and  coil,  which  was 
eventually  brought  to  a  relatively  hifjh  degree  of  perfec- 
tion. The  main  difficulty  which  could  not  be  overcome, 
and  which  in  due  course  led  to  the  introduction,  or  rather 
adoption,  of  the  magneto,  was  that  the  battery  in  a  short 
time  became  exhausted  and  required  recharging.  Sometimes, 
despite  all  the  care  that  might  be  taken,  the  accumulators 
ran  down  unexpectedly,  most  probably  as  a  result  of  short- 
circuiting,  with  the  usual  result  of  leaving  the  motori>t 
stranded  "  miles  from  anywhere." 

At  firs^t  the  ignition  magneto  was  not  the  perfect  and 
reliable  article  it  is  to-day,  and  it  had  a  "  long,  long  way  " 
to  go  ere  it  won  the  entire  confidence  of  motorists,  dual 
ignition — accumulators  and  magneto — being  for  some  years 
a  leading  item  of  the  specification  of  all  the  principal  cars. 
Gradually,  as  we  all  know,  the  magneto  proved  itself 
reliable,  so  that,  finally,  it  came  to  be  entirely  and 
exclusively  relied  upon  to  furnish  the  vital  spark.  Yet, 
there  are  tho>c  who  do  not  regard  the  magneto  as  the  final 
form  of  ignition,  especially  in  view  of  its  one  disadvantage 
that  at  low  engine  speeds  it  will  frequently  not  fire  the 
explosive  charge  in  the  cylinders,  especially  if  the  points  of 
the  sparking  plug  are  dirty,  or  the  mixture  ia  not,  correct, 
it  being  in  some  quarters  held  that  it  was  the  difficulties 
experienced  in  this  direction  that  led  to  the  introduction  of 
engine-starting  devices. 


The  Doom  of  the  Magneto  Predicted. 

The  question  as  to  whether  the  magneto  will  be  superseded 
is  not  entirely  a  new  one.  It  was  first  mooted  some  two  or 
three  years  ago,  when  it  was  predicted  that  sooner  or  later  it 
would  have  to  fight  for  its  position.  The  prediction  was  of 
course  based  on  the  increased  popularity  of  electric  lighting 
for  cars.  The  need  of  a  generator  to  supply  the  current  for 
electric  lighting,  a  battery  of  accumulators  for  equalising  it, 
and  the  opportunity  for  emp'oying  the  same  medium  for  the 
starting  of  the  engine  were  considered  an  irresistible  com- 
bination compelling  the  use  of  the  same  equipment  to  furnith 
the  ignition  current,  and,  consequently,  rendering  the  mag- 
neto superfluous.  That  the  dynamo  or  generator  could 
keep  the  battery  constantly  charged  was  considered  as 
affording  a  further  guarantee  that  the  change  would  come 
about  as  predicted. 

The  matter  is  one  that,  owing  to  the  greater,  or  perhaps, 
we  should  say,  earlier  popularity  of  electric  lighting  and 
engine  starting  installations,  has  received  more  attention  in 
the  United  States  thtn  in  this  country,  but  the  fact  that 
the  announcements  relating  to  1915  models  made  in 
America  show  a  decrease  of,  approximately,  30  per  cent,  in 
the  number  of  makes  of  cars  fitted  with  magnetos  seems  to 
indicate  that  the  time  has  arrived  when  magneto  manufac- 
turers in  this  country  should  turn  their  attention  to  the 
problem  of  evolving  a  combined  system  of  lighting  and 
ignition,  and,  possibly,  engine  starting,  since  they  form  the 
class  which,  obviously,  has  had  the  greatest  experience  of 
electrical  apparatus  as  applied  to  motor  vehicles.  Since  the 
lighting  dynamo  has  been  almost  universally  adopted,  it  has 
been  possible  to  design  a  system  of  lighting  and  ignition 
that  has  all  the  advantages  of  accumulator  ignition  for 
staiting,  and  the  magneto  for  running,  without  any  of  tbe 
disadvantages  of  either  system,  and  in  which  there  is  a 
large  amount  of  current  available  at  all  times  ;  in  other 
words,  the  amount  of  current  that  would  run  down  the 
batteries  formerly  used  for  ignition  purposes  will  not  be 
missed  from  the  accumulators  used  for  engine  starting  and 
car  lighting,  as  the  dynamo  keeps  them  fully  charged. 

Early  experiments  appeared  to  indicate  that  an  ignition 
system  depending  on  the  same  source  of  energy  as  an  engine- 
starting  motor  would  not  give  reliable  it  suits,  because  of 
the  weakening  of  the  spark  due  to  voltage  drop  when  work- 
ing the  starter  under  adverse  conditions.  Eugine-starting 
systems  have,  however,  been  greatly  improved,  with  the 
result  that  specialists  in  America  are  now  claiming  that  a  point 
has  been  reached  when  no  such  fears  need  be  entertained. 

The  New  Generator-Battery  Icnition  System. 

The  generator- battery  system,  as  the  modern  method  is 
called,  introduces  nothing  new,  but,  rather,  is  claimed  to 
eliminate  one  piece  of  apparatus  about  a  car.  and  utilises 
the  equipment  already  on  most  vehicles.  On  starting,  the 
ignition  current  is  taken  directly  from  the  accumulators,  the 
latter  being  what  is  termed  floating  on  the  line.  When  the 
engine  is  in  full  operation  the  dynamo  starts  to  supply  the 
current  at  the  proper  rate  to  the  battery,  and  in  sufficient 
quantity  noD  only  to  supply  current  for  lighting  and  ignition, 
but  also  to  keep  the  battery  fully  charged. 

There  is  nothing  radically  new  in  the  components  of  a 
combination  lighting,  starting,  and  ignition  system  ;  there  is 
no  connection  between  them,  except  that  they  draw  the 
necessary  current  from  the  same  ultimate  source — the 
generator.  The  wiring  circuits  are  entirely  independent, 
that  connected  with  the  ignition  conducting  the  low- tension 
current  from  the  battery  t<>  a  non-trembler  induction  coil, 
the  high-tension  current  from  the  latter  passing  through  a 
mechanii'al  circuit-breaker  and  distributor  of  practically  the 
same  design  and  c  instruction  as  used  in  a  magneto.  It  is 
claimed  for  the  combination  system  that  since  a  "  fat " 
spark  is  obtained  at  low  as  well  as  high  motor  speeds,  the 
carburetter  may  be  set  to  work  with  a  weaker  mixture  than 
usual,  and  that,  consequently,  the  petrol  cnnsnmption  is 
reduced.  Furthermore,  there  is  no  logical  reason  why  e(iual 
engine  speeds  should  not  be  obtaineil  with  the  generator- 
battery  system  as  with  the  magneto,  while  the  engines 
may  be  throttled  down  to  a  lower  degree  than  is  possible 
with  the  mairneto.  Among  other  ailvantages  claimetl  for 
the  system  are  that  the  current  is  of  a  constant  intensity, 
since  it  does  not  depend  on  the  speed  of  the  engine,  while, 
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as  there  are  no  tremblers  on  the  coil,  perfect  synchronism  is 
obtained  in  the  distribution.  We  do  not  overlook  the  fact 
that  the  element  of  security  may  not  be  so  great  in  the  case 
of  an  installation  that  is  serving  a  triple  purpose,  but,  after 
all,  this  is  a  question  not  onlv  of  choosing  a  well-tried 
system  but  also  of  seeing  that  it  is  carefully  installed,  a  good 
deal  depending  on  the  way  the  wiring  is  carried  out. 

Some  Claims  for  the  Xew  System. 

Oue  of  the  most  ardent  advocates  in  this  country  of  the 
doing  away  with  the  magneto  is,  of  course,  Mr.  F.  tS. 
Bennett,  of  the  Cadillac  Motor  Co.,  who,  in  a  recent  com- 
munication, stated  that  :  "  Frankly,  I  believe  the  magneto 
was  doomed  from  the  day  that  the  combined  unit  system — 
lighting,  starting,  and  ignition— was  produced,  and,  fortu- 
nately, there  is  no  need  to  lament  its  departure  in  the  form 
it  has  been  generally  known,  as  an  equally  good  ignition 
system,  with  the  enormous  advantage  of  a  perfect  form  of 
lighting  and  self-starting,  has  arrived  to  take  its  place,  and, 
1  am  convinced,  will  inevitably  do  so."  Mr.  Bennett,  after 
three  years'  experience  of  the  combination  set  employed  on 
the  car  with  which  he  is  connected,  states  that  he  is  to-day 
"more  than  ever  convinced  that  the  magneto,  perfect  as  it 
is,  is  bound  ti  be  displaced  in  Europe,  as  it  has  been  in 
America,  by  some  such  system.  The  power  is  absolutely 
the  same  on  either  generator  or  magneto  ignition,  and  if  there 
is  any  preference  it  lies  with  the  newer  system,  as  the  engine 
will  run  slower  without  stopping,  and  has  a  wider  range  of 
control." 

While,  perhaps,  it  is  too  early  for  us  to  express  a  definite 
opinion  on  the  new-comer  in  the  field  of  ignition,  yet  the 
fact  that  it  is  makins;  great  progress  on  the  other  side  of 
the  Atlantic  suggests  that  the  time  has  arrived  when 
serious  consideration  should  be  given  to  the  subject  in  this 
country,  for  whenever  a  start  is  made  in  substituting  the 
new  generato'--battery  ignition  for  the  magneto  on  British- 
built  cars,  pasj  experience  has  shown  that  it  will  have  to 
go  through  a  period  of  development  and  trial  until  it  attains 
the  same  degree  of  reliability  at  the  hands  of  motorists  as 
that  of  the  present-day  magneto. 

Finally,  although  the  question  whether  the  war  may 
have  the  effect  of  quickening  the  disappearance  of  the 
magneto  in  favour  of  the  newer  system  may  be  an  open 
one,  it  is  sincerely  ti  be  hoped  that  the  lesson  which  the 
war  has  taught  us  in  connection  with  magnetos  will  be 
taken  to  heart,  and  that  never  again  will  anything  like  a 
monopoly  in  connection  with  any  part  of  the  automobile  be 
allowed  to  establish  itself  within  our  borders. 


IMPROVED    METHOD    OF   MAKING   JOINTS 
IN    GUTTA-PERCHA-COVERED    CORE. 


By  J.  RYMER-JONES. 


It  is  not  an  uncommon  experience  that  joints  in  the  gutta- 
percha core  of  picked-up  cable,  and  sometimes  even  in  new 
core,  do  not  always  remain  as  sound  electrically  as  when  first 
made.  The  cause  of  weakness  is  generally  traceable  to 
imperfect  cohesion  between  the  insulating  coverings,  due  to 
one  or  other  of  the  following  :  — 

(rt)  Want  of  cleanliness  when  handling  the  joint. 

(6)  Moisture  left  between  the  coverings  owing  to  insuffi- 
cient lamping. 

(f)  Surface  oxidation  preventing  intimate  union  between 
the  coverings. 

(d)  Deterioration  of  thegutta  due  to  stock  cable  not  being 
continuously  under  water. 

(e)  Unequal  shrinkage  between  the  gutta  of  the  core  and 
the  gutta  coverings  of  the  joint,  especially  at  the  ends, 
when  subjected  to  a  considerable  and  sudden  change  of 
temperature. 

(/)  Overheating  with  a  too  hot  tooling  iron,  &c. 

Remedirs. — (a)  The  jointer's  hands  should  be  washed  with 
coal  tar  naphtha  to  remove  ingrained  dirt,  and  then  with 


wood   naphtha,  prior  to  washing  with  soap  and  water,  and 
rinsing  well. 

The  surface  of  both  ends  of  the  core  should  be  washed  with 
clean  white  linen  steeped  in  wood  naphtha,  and  also  all  the 
parts  to  be  handled,  otherwise  the  jointer's  hands  are  likely 
to  become  dirty  again. 

(S)  Exclusion  of  moisture  is  most  effectually  secured  by 
using  no  irater,  and  on  no  account  should  saliva  be  uied  to 
moisten  the  fingers  or  tools.  While  closing  a  seam  and 
manipulating  the  gutta-percha  coverings  the  fingers  should 
be  dipped  in  wood  naphtha,  or  methylated  spirit,  preferably 
the  former,  which  by  evaporation  makes  the  hand  cool  and 
less  likely  to  perspire  in  hot  climates.  The  trimming  knife, 
scissors,  and  cutting  pliers,  should  also  be  dipped  in  wood  • 
naphtha  instead  of  in  water  as  has  hitherto  been  customary. 

((')  Want  of  perfect  cohesion  between  the  gutta-percha 
coverings  is  generally  due  to  oxidation,  and,  in  the  case  of 
even  new  gutta-percha  sheet,  to  the  fact  that  the  gutta 
surface  has  been  in  contact  with  the  calender,  while  rolled 
into  sheet,  or  exposed  to  the  air.  Even  after  washing  the 
surface  of  two  pieces  of  gutta-percha  sheet  with  soap  and 
water,  rinsing  well  and  drying,  it  is  difficult  to  make  them 
adhere  tightly  when  lamped  and  pressed  together.  Com- 
pound greatly  improves  the  cohesion,  but  it  is  not  always 
as  tenacious  as  it  should  be  or  evenly  applied.  The  remedy 
is  to  renew  the  surface  either  mechankaUy,  e.g.,  with  a  fine  - 
but  stiff  steel  wire  brush  applied  all  over  the  gutta  sheet ;  jl 
or,  preferably,  by  breaking  and  mixing  the  surface  with  a 
suitably  hot  tooling  iron.  As  an  alternative  and  much 
better  expedient  the  surface  of  the  gutta-percha  sheet  is 
renewed  cltemkaUg  by  rubbing  it  with  chloroform,  or 
banzole,  using  a  small  flat  pig's  bristle  brush  for  the  pur- 
pose. These  act  as  solvents,  and  if  the  surfaces  of  two 
pieces  of  gutta-percha  sheet,  so  prepared,  be  lamped  and 
pressed  together  the  adhesion  is  very  tight. 

After  moistening  with  chloroform,  or  benzole,  the  sur- 
faces may  be  smeared  with  a  thin  film  of  gutta-percha 
chloroform  or  gutta-percha  benzole  sohition.  ,•  but  the 
cohesion  is  very  good  without  this  solution. 

Renewing  the  surfaces  chemically  or  mechanically  secures 
practically  perfect  cohesion  between  the  gutta-percha  cover- 
ings. In  fact,  cleaning  the  conductor  with  chloroform, 
coating  with  gutta-percha  chloroform  solution  and  lamping 
well,  to  evaporate  excess  of  spirit,  is  also  a  preferable  sub- 
stitute for  the  compovnd  usually  employed  ;  and,  moreover, 
secures  the  electrical  advantage  of  making  the  core  more 
homogeneous. 

((/)  If  the  core  surface  be  oxidised,  as  is  frequently  the 
case  with  old  picked- up  cable,  it  should  be  pared  with  a 
sharp  trimming  knife  before  commencing  to  draw  down  the 
lamped  ends,  otherwise  a  deteriorated  surface  will  lose  still 
more  of  its  freshness  by  lamping  and  become  porous.  The 
new  gutta-percha  sheet  will  consequently  not  mix  so  well 
with  the  old  core  even  when  the  latter  is  treated  with  the 
solvent  or  solution,  and  the  joint  will  probably  soon  develop 
electrical  weakness  by  leakage  between  the  old  and  the  new 
surfaces. 

If  the  thickness  of  the  old  gutta-percha  covering  is  very 
small,  there  is  little  chance  of  making  a  durable  joint,  and 
the  old  core  had  better  be  stripped  and  its  value  realised. 

(e)  The  more  intimate  the  union  brought  about  between 
the  gutta-percha  coverings  by  chemically  preparing  their 
surfaces,  the  less  likely  is  the  joint  to  develop  weakness 
under  trying  changes  from  wet  to  dry,  to  which  a  cable  is 
sometimes  subjected  in  storage  tanks  ;  or  under  unequal 
contraction  and  expansion  between  the  core  and  gutta-percha 
sheet  brought  about  by  great  and  sudden  changes  of 
temperature. 


Experimental  Joints;  Made  in  Gutta-Pebcha  Core. 

Ends  cleaned  with  wood  naphtha  or  methylated  spirit  and  thin 
film  pared  off  with  trimminer  before  lamping  and  drawingr  down. 
Wood  naphtha  (*),  or  methylated  spirit  (t)  nscd  to  moisten  fingers 
and  tools. 

First  iSet  of  Joints. — Picked  up  core  -  ' —   '      *!,-'  reinforced  with 

75  lb,  G.P. 


extra  55  lb.  G.P. : — Core 


70  cond. 
75  +  55  G.P. 
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Joint. 

No.  32     Chatterton    compound 
on    etrand    and    be- 
tween G. -P.  coveringr,  I 
as  usual'      3i 

,,  33  Chatterton  compound 
on  strand  and  be- 
tween G.-P.  covering, 
asuBuajt      ...         ...         2i 

„  35  G.-P.  benzjie  solution 
on  strand  (•/.)  ;  1st 
and  ?nd  coats  wa-hed 
with  benzole,  then 
coated  with  film  of 
G.-P.  benz  >le  solu- 
tion and  well  lampeo*        35 

,,  39  G.-P.  chloroform  sulu- 
tion  on  strand  (<p) ; 
1st  and  L'ad  cjats 
washed  with  chloro- 
form, then  coaled 
with  film  of  G.  P. 
chloroform  sola'ion, 
acd  well  lampec  t  ...  4  \ 

„  42  Same  as  Nr.  39,  except 
that  nil  G  P.  chloro- 
form solntinn  used 
between  G.-P.  coats'         2i 

$  Coreufed  asstandard 
of  comparison         ...  3 


Claik'8  acoumulation  test 
Charge  during 
2nd  mio.      4th  min. 


420  volts 
Jan.  lltb,  19U. 


INDIAN    NOTES. 


n 


2i 


t  4 


After 

so  akin gf 

continuously 

for 

187  days. 


Second-  Set  of  Jointx.—  Unused  core  (from  stock) 


130  lb.  cond. 
130  lb.  G  P. 


No.  32  Chatterton  compound 
on  strand  and  be- 
tween G.-P.covering, 
as  usual*      

,,  33  Chatterton  compound 
on  strand  and  be- 
tween G.-P.  covering', 
as  usualt 

,,  3()  6.- P.  chloroform  solu- 
tion on  strand  (f")  ; 
Ist  and  2nd  coata 
washed  with  chloro- 
form, then  coated 
with  film  of  G.-P 
chloroform  solution, 
and  well  lamped*    ... 

„  36a  G.-P.  chloroform  solu- 
tion on  strand  {(f)  : 
1st  and  2Ld  coa's 
washed  with  chloro- 
form, then  coated 
with  film  of  G.P. 
chloroform  solution, 
and  well  lampec T  ... 

„  38  G.-P.  beuzile  solution 
on  strand  (0) ;  Ist 
and  2nd  coats  washed 
with  benzole,  then 
coated  with  film  of 
G.-P.  benzole  solu- 
tion and  well  lampedt 

„  42  G.-P.  chloroform  solu- 
tion on  strand  ( i/i)  ; 
1st  and  2ad  coats 
washed  with  chloro- 
form, but  no  (i  P. 
chloroform  tolution 
or  compound  ustd  be- 
tween G.P.  cover- 
ings*  

„  42A  G.-P.  chloroform  solu- 
tion on  strand  (0)  ; 
1st  and  2  ad  coats 
washed  with  chloro- 
form, but  «<>  G.P. 
chloroform  eolation 
or  compound  used  bp- 
tweenG  P.coveringtt 

„  43  G.-P.  benzolesolutionon 
strand  ('/>)  ;  I  st  and 
2nd  coats  washed 
with  benzole,  but  no 
G.P.  beiJZ)le  solu- 
tion or  compound  be- 
tween G.-P.  covering^+ 

X  Core  used   as  stan- 
dard of  comparison 


2i 


H 


G} 


2i 


After 

soaking 

i   continuously 

for 

139  dayp. 


2.1 


4J 


U 


U 


3i 


Note. — Testing  current  on  for  four  minute?,  ping  short-circuit- 
ing condenser  during  first  and  third  minutes,  and  removed  daring 
second  and  fourth  minutes. 

f  No  Chatterton  compound  used  for  this  joint. 


[Fhom  odr  Specml  Correspoxde.nt.] 


CalcuUa  Port  Trust. — Before  the  war  there  was  much  con- 
gestion at  the  Calcutta  jetties  owing  to  the  enormous  increase 
in  imjoort  shipping,  and  it  was  decided  to  increase  unloading 
facilities  and  extend  the  docks.  Accordingly  orders  were 
placed  with  Messrs.  Pyne,  Hughman  &  Co.,  after  se%'ere  com- 
petition, for  LS  two-ton  electric  goods  lifts  in  191-3.  Last 
mouth  a  repeat  order  was  placed  with  the  same  firm  for  17 
electric  goods  lifts.  Tliis  they  claim  to  be  the  largest  lift 
order  ever  placed  in  India  with  one  firm. 

Tata  Hydro-Electric  Scheme,  Bombay. — This  large  enter- 
prise is  now  nearing  completion.  Tlie  Lonavla  dam  is  almost 
completed  and  the  Walhwan  dam  should  be  ready  by  March 
next.  Four  generators  and  turbines  with  the'ir  auxiliary 
plant  are  eoiiipletetl,  and  the  transmission  line  is  in  its  last 
stages.  With  average  luck  energy  should  i>e  available  in  the 
Bombay  mills  by  the  end  of  March  to  the  extent  of  40,000 
horse-power. 

The  Times  of  India  writes  as  follow's  of  the  undertaking  : — 
"The  scheme  is  going  to  banish  smoke  from  Bombay.  It  is 
going  to  provide  our  industries  with  the  most  efficient  motive 
power,  so  much  smoother  in  its  action  than  steam  that  it 
greatly  increases  the  efficiency  of  machinery.  It  is  going  to 
stimulate  industry  liy  furnishing  power  far  more  cheaply 
than  steam  engines  and  boilers  can  be  in.stalleil.  It  is  going 
to  provide  a  basis  for  fresh  industries  all  along  the  country- 
traversed  by  the  transmission  hne  and  perhaps  to  facilitate 
the  electrification  of  the  suburban  railways  and  Ghat  sec- 
tions of  the  Great  Indian  Peninsula  Railway.  Once  cheap 
and  abundant  electrical  energy  is  introduced  intio  an  indus- 
trial centre  no  one  can  place  a  limit  on  its  u.sefulness.  The 
present  plans  provide  for  about  one  hundred  thousand  horse- 
power, but  the  Ghats  can  supply  such  further  quantity  as 
may  l)e  necessary  to  meet  the  demands  of  the  city." 

I.E.E..  Calcutta.— The  local  Centre  of  the  I.E.E.  held  its 
op<'ning  meeting  in  Calcutta  recently,  and  in  the  unavoidable 
alisence  of  the  Chairman  (Professor  Everett),  Mr.  A.  K. 
Taylor  read  his  opening  address  to  a  small  but  appreciative 
audience. 

DrIhi.—'Sh-.  .1.  S.  Pitkeathly.  C.V.O..  has  returned  from  six 
months'  leave  in  England,  and  has  taken  up  his  duties  as 
eh'ctrical  engineer,  Xew  Province,  Delhi,  During  his  ab- 
.sence  Mr.  P.  W.  Syiiies,  his  assistant,  officiated  in  his  stead 
and  carried  out  his  trying  duties  in  a  very  able  manner. 

Karachi. — .-\t  the  opening  ceremony  of  the  new  City  Electric 
Lighting  Wiirks  recently,  what  is  described  in  the  newspapers 
as  an  epoLh-makiiig  event  in  the  civic  history  of  Karachi,  hap- 
jiened.  In  inviting  the  Commis.sioner  to  close  the  main  switch 
to  start  the  town  supply,  the  Chairman  of  the  Electric  Cor- 
ixiration,  the  lion.  ^Il•.  M.  de  P.  Webb,  incidentally  referred 
to  the  war,  remarking,  "  I  am  one  of  those  who  deplore  the 
use  of  that  .stupid  |)hra.se  '  business  as  usual,'  because  it 
reveals  the  boasting  and  bragging  and  pretending  frame  of 
mind  which  will  as.suredly  be  the  ruin  of  Ciermany.  Busi- 
ness is  not  as  usual,  and  never  can  be  until  the  war  is  ended." 
The  Commis.sioner,  in  reply,  denied  that  the  adoption  of  tlie 
motto  connoted  Iioasting  or  bragging.  Something  more  im- 
perial than  that,  he  went  on  to  say,  was  implied.  "Business 
as  usual "  was  a  plain  announcement  that  d<*pite  all  the 
terrors  of  war,  without  regard  to  the  suffering  of  mind,  body 
and  estate  that  must  inevitably  result,  every  man  and  woman 
in  the  Emiiire  would  tackle  the  job  that  came  to  hand  and 
would  do  his  or  her  <Uity.  The  manner  in  which  the  Empire 
has  lived  up  to  its  war-derived  motto  is  sufVicient  indication 
that  there  was  neither  boasting  nor  bragging  in  its  "  business 
as  usual."  This  [winted  rebuke  is  considered  by  many  to  be 
iKjt  unmerittHl. 

Metal  Filaiiieitt  Ijamp.i. — The  price  of  most  things,  includ- 
ing eleitrical  material.  ha,s  gone  up  in  India  since  the  war 
beg.'iii.  except  the  rates  for  metal  lamps.  Due  to  the  insane 
cutting  of  ])riees  auKuig  Indian  contractors,  it  is  possible  to 
buy  -i-io-volt  metal  lamps  in  India  in  gross  iiuantities  at  11 
annas,  or  one  shilling  and  twopence  each! 


OUR  LEGAL  QUERY  COLUMN. 


"  Emjuirer  "  write*: — "I  shall  be  glad  if  you  will  kindly 
give  me  information  on  the  following  circunistflnees  :  — 

"  .\  consumer  on  the  iiiuiiicipal  supply  has  several  electric 
iiiotiirs  which  have  been  in  use  for  some  years;  supply  is 
given  at  low  pressure  (URI  volts).  He  has  recently  applied  for 
supply  (o  another  motor,  and  is  informed  that  he  will  receive 
•iupplv  .It  a  higher  pressure  (200  volts),  and  for  this  it  will 
be  neces,sary  to  niu  a  new  cjible  across  a  street  to  his  pre- 
mises, and  he  is  asked  to  give  a  guarantee  that  he  will  pay 
a  minimum  of  '20  jier  cent,  on  the  outlay  iu  InyiDg  this  new 
main. 

"  He  has  not  been  asked  for  a  similar  guarantee  for  his 
previous  motors,   and  this  one  is  simply  an  extension  of  his 
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installation.  He  pays  the  ordiuary  advertised  rates  for  his 
current. 

"  Can  the  Corporation  demand  this  guarantee? 

"The  consumer  -n'ould  be  quite  content  tojeceive  supply 
at  the  old  pressure,  but  the  Corporation  explain  that  it  would 
overload  the  main,  an4  probably  affect  the  lighting  in  the 
neighbourhood. ' ' 

•»*  S.  27  (1)  of  the  Schedule  to  the  Electric  Lighting 
(Clauses)  Act,  1899,  provides  that  "The  undertakers  shall, 
upon  being  required  to  do  so  by  the  owner  or  occupier  of  any 
premises  situate  within  fifty  yards  from  any  disti-ibuting 
main  of  the  undertakers  .  "  .  .  give  and  continue  to  give 
a  supply  of  energy  ....  subject  to  the  following  condi- 
tions. The  cost  ....  of  so  much  of  any  such  electric 
lines  as  it  may  be  necessary  to  lay  for  a  greater  distance  than 
60  ft.  from  any  distributing  main  of  the  undertakers  .... 
shall  if  the  undertakers  so  require  be  defrayed  by  that  owner 
or  occupier." 

Sub-section  (2)  of  the  same  Section  provides  that :  "  Every 
owner  or  occupier  of  premises  requiring  a  supply  of  energy 
shall  (h).  If  required  by  the  undertakers,  enter  into  a  written 
contract  with  them  to  continue  to  receive  and  pay  for  a 
supply  of  energy  for  a  period  of  at  least  two  years  of  such 
an  amount  that  the  payment  to  be  made  for  the  supply, 
at  the  rate  of  charge  for  the  time  being  charged  by  the  under- 
takers for  a  supply  of  energy  to  ordinary  consumers  within 
the  area  of  supply,  shall  not  be  less  than  20  per  cent,  per 
annum  on  the  outlay  incurred  by  the  undertakers  in  pro- 
viding' any  electric  hues  required  under  tliis  Section  to  be 
provided  by  them  for  the  purposes  of  the  supply,  and  if 
required  by  the  undertakers  give  to  them  security  for  the  pay- 
ment to  them  of  all  moneys  which  may  become  due  to  them 
by  the  owner  or  occupier  in  respect  of  any  electric  lines  to 
be  supplied  by  them."  Tlie  foregoing  provisions  make  it  plain 
that  in  the  circumstances  mentioned  by  "Enquirer"  the 
guarantee  can  be  demanded.  The  undertakers  are  not  bound 
to  demand  it ;  but  if  they  do  the  demand  must  be  met. 


LEGAL 


Pbepatmest  Meter  Prosecotios  Dismissed. 

At  Wedne^bory  Police  Court  on  Friday  in  Ust  week,  Florence 
Williams,  Wednesbary,  was  charged  with  etealiag  electricity,  the 
property  of  the  Corporation. 

The  Tows  Clerk  (Mr.  T.  Jones)  pro'ecuted,  and  stated  that  on 
January  y^h  an  employe  of  the  Corporation  went  to  defendant's 
house  in  order  to  bhange  a  ehilling-in  the-slot  meter  for  one  taking- 
pennies.  The  money  in  the  meter  wa?  counted  out,  there  being 
73.  In  addition  there  were  two  washers  and  a  farthing.  The 
indicator  registered  83  ,  which  showed  that  the  farthing  and  the 
small  washer  had  not  used  any  electricity,  bat  that  the  larger 
washer  had.  When  the  employe  told  defendant  she  was  liable  to  be 
punished,  she  made  reply  that  if  she  had  had  more  washers  she  would 
have  put  more  in  the  meter,  as  she  had  not  had  sufficient  light 
for  her  money.  The  Town  Clerk  added  that  he  did  not  press  for  a 
heavy  penalty,  bat  the  practice  could  not  be  tolerated. 

Efidence  was  given  bearing  out  the  above  statement,  and 
William  Hunt,  the  employe,  in  examination,  denied  that  he  ever 
told  defendant  she  could  put  in  washers  it  she  had  not  got  a 
shilling. 

Defesdaxt,  on  oath,  declared  that  the  employe  did  tell  her  she 
could  place  a  washer  in  the  meter  if  she  had  not  got  a  shilling, 
and  make  it  right  when  the  "  state  "  was  taken. 

The  Binch  decided  to  dismiss  the  case. 


AuTO-EoTO  Stsdicatb,  Ltd.,  v.  Paul  A:  Callard. 

In  the  City  of  London  Court,  on  Friday,  before  his  Honour  Judge 
Rent-ul,  KG,  plaintiff-^,  who  are  advertising  contractors,  of  32, 
Fsnchnroh  Street,  E.G.,  sued  Messrs.  Paal  &  Callard,  High  Street, 
Streatham,  for  £6,  for  12  months'  advertisements  affixed  to  an 
electrically-propelled  machine,  at  10s.  a  month. 

Mr.  Louis  Green  appeared  for  the  plaintiffs,  and  Mr.  S.  Dancan 
for  the  defendants. 

There  were  three  other  cases  against  traders  in  Streatham,  and 
it  was  agreed  that  the  decision  in  the  first  case  should  determine 
the  other  cases. 

Mr  Green  stated  that  the  plaintiffs  made  a  contract  with  the 
defendants  on  Jane  29th,  by  which  they  agreed  to  let  defendants 
an  advertisement  for  12  months  from  its  first  showing  on  the 
plaintiffs'  auto-roto  machine,  which  was  electrically  propelled,  and 
was  affixed  at  the  junction  of  Mitcham  Lane  and  Streatham  High 
Road  to  the  side  wall.  Defendants  were  to  supply  suitable 
advertising  matter,  and  it  was  to  be  subject  to  the  approval 
of  the  plaintiffs.  The  money  was  payable  in  advance.  The 
machine  revolved  with  the  advertisements  upon  it.  A  poster 
or  s'ietch  was  prepared  containing  matter  advertising  defendants' 
business.  Defendants  approved  of  it,  and  although  the 
machine  was  started  in  July  the  defendants  were  not  charged 
until  Ssptembar.  On  August  2Sth  defendants  wrote  and 
said  that  in  accordance  with  the  contract  they  gave  notice  that 


they  required  the  immediate  removal  of  their  advertisement  from 
the  machine.  That  repudiation  was  ineffective.  On  September 
2nd  plaintiffs  wrote  and  said  the  advertisement  had  started,  and 
that  having  regard  to  the  expense  of  preparing  the  poster  they 
could  not  accept  the  repudiation  of  the  order  unless  they  paid  for 
the  first  12  months'  rent.  On  September  3rd  defendants  replied 
that  any  legal  claim  did  not  affect  their  right  to  withdraw  the 
advertisement  of  which  they  disapproved,  or  lessen  their  liability 
to  carry  out  the  instructions.  They  also  said  the  machine  was  not 
placed  in  accordance  with  representations  made  as  to  the  position, 
and  that  the  sketch  was  bad.  They  further  alleged  that  the 
machine  was  defective  in  working.  There  was  no  doubt  that  it 
raced  because  it  was  electrically  driven.  It  did  not  work  accurately. 
Sometime  before  September  1st  plaintiffs'  electrician  got  it  into 
working  order  and  cDutrolled  it.  When  the  defects  had 
been  remedied  and  the  machine  got  into  working  order, 
plaintiffs  gave  defendants  notice  that  payment  would  begin. 
Therefore  the  defendants  had  had  some  of  the  advertisements  for 
nothing. 

Mr.  Di'NCAN  said  the  permission  of  the  Wandsworth  Borough 
Council  was  not  obtained  by  the  plaintiffs  before  putting  up  the 
machine,  and  when  it  had  been  erected  the  Council  told  the 
plaintiffs  to  take  it  down  or  to  put  it  in  a  different  place.  Where 
the  machine  was  to  have  been  placed  the  advertisement  could  be 
seen  from  the  approaches  in  four  roads,  but  where  it  had  been 
placed  it  could  only  be  seen  in  one  road. 

Mr.  Green  replied  that  there  was  no  implied  authority  that  the 
plaintiffs  were  to  get  the  consent  of  the  Borough  Council.  The 
machine  was  still  up,  and  the  advertisement  was  still  running. 

After  hearing  evidence  the  Court  gave  judgment  for  the 
defendants,  with  costs  in  each  of  the  four  cases. 


Telephone  Installation  Case. 

Sheriff  Armour  Hannay,  Kirkcaldy,  has  heard  parties  in  the 
preliminary  pleas  in  an  action  at  the  instance  of  the  Caledonian 
Telephone  (New  System)  Co.,  Ltd.,  Glasgow,  against  Tnllis, 
Rjssell  i*c  Co.,  Ltd.,  paper  manufacturers,  Auchmuty,  Markinch. 
Pursuers  asked  the  Court  to  ordain  defenders  to  pay  a  sum  of 
£  137  193.,  with  expjnses.  They  aver  that  on  March  17th  and  21th, 
1911,  defenders  entered  into  two  contracts  with  them  for  the 
installation  of  certain  telephone  instruments  at  a  certain  rental 
and  under  certain  conditions.  In  terms  of  the  contracts  pursuers 
erected  an  installation  in  defenders'  premises,  the  annual  rental 
being  £14  123.  Defenders  aver  that  the  contracts  were  signed 
only  by  their  secretary,  whereas  in  order  to  be  binding  on  defenders 
they  required  under  their  articles  of  a'sjciation  to  be  sealed  with 
the  company's  seal  and  subscribed  on  behalf  of  the  company  by 
two  directors  or  by  one  director  and  the  secretary.  They  main- 
tained the  contracts  had  been  signed  by  their  secretary  under 
essential  error,  and  that  the  error  was  induced  by  the  pursuers  or 
their  representative,  who  was  aware  of  this  at  the  time.  They 
aver  that  pursuers'  representative  assured  their  secretary  that  the 
quarterly  or  annual  r^t  entirely  covered  the  erection  and  capital 
cost  of  the  installation.  They  repudiated  liability  for  a  period  of 
21  years  or  any  other  number  of  years.  To  save  farther  trouble 
and  expense  they  had  already  made  a  tender  of  £140.  They  aver 
that  the  contracts  are  not  binding  beyond  the  obligation  to  pay 
the  annual  rent  so  long  as  they  retain  and  use  the  installation. 
His  Lordship  made  avizindam. 


Barcelona  Traction,  Light  and  Power  Co.  :  Mackenzie  v 
The  Company. 

On  February  25th,  in  the  Chancery  Division,  Mr.  Justice  Eve  heard 
a  motion  in  this  matter. 

Mr.  Gore  Brown,  K.C,  who  appeared  on  behalf  of  Mrs.  Byrne, 
one  of  the  parties  in  the  action,  said  his  motion  was  that  Mr. 
Whinney  should  be  appointed  Receiver  of  the  company  in  the  place 
of  Mr.  McAaliffe,  the  gentleman  already  appointed  as  Receiver. 
No  suggestion  was  made  against  Mr.  MoAuliffe,  but  it  was  thought 
by  Mrs.  Byrne  and  her  supporters  that  the  interests  of  the  bond- 
holders would  be  better  served  if  Mr.  Whinney  was  appointed. 
The  company  was  registered  in  September,  1911,  and  was  formed 
under  the  laws  of  the  Dominion  of  Canada,  and  its  head  office  was 
at  Toronto.  It  was  formed  for  the  purpose  of  developing  water 
power  and  electric  traction  and  tramways  in  Spain,  and  was, 
without  doubt,  a  very  large  business.  According  to  the  balance- 
sheet  of  Dicember  31st,  1913,  which  was  the  last  one  issued,  there 
was  outstanding  capital  of  27  millions  of  dollars  in  ordinary  stock 
and  8  millions  of  dollars  in  preference  stock.  There  was  also  an 
issue  of  s  million  pounds'  worth  of  bonds,  and  it  was  with  regard 
to  this  issue  that  the  Receiver  had  been  appointed,  and  the  present 
application  was  made. 

Mr.  Jdstice  Eve  :  These  were  bonds  to  bearer  .' 

Counsel :  Yes.  Mr.  Gore  Brown  added  that  Mrs.  Byrne  and 
others  interested  with  her  held  a  substantial  number  of  the  bonds, 
while  the  plaintiff,  Mr.  Mackenzie,  held  £20,000  worth  and  had 
received  support  from  people  holding  altogether  four  millions. 

Asked  what  were  the  grounds  for  his  application,  Mr  Gore 
Brows  said  the  action  was  commenced  by  Mr.  Mackenzie  really  at 
the  suggestion  of  the  directors  of  the  company,  and  while  he  was 
not  suggesting  any  improper  motive  or  dishonest  conduct  on  the 
part  of  any  of  the  gentlemen  concerned,  when  they  were  dealing 
with  the  affairs  of  a  company  of  this  kind  they  wanted  to  be 
assured  that  the  Receiver  had  an  absolute  independence  of  action. 
There  was  reason  to  believe  that  the  Receiver  worked  with  the 
directors  to  a  certain  extent,  and  received  instructions  from  them, 
and  when  there  was  a  working  together  in  that  way  there  could 
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not  be  the  strictest  and  independent  investigation  which  the  matter 
demanded.  Mr.  McAuliffe  was  once  a  directer  of  the  company,  and 
was  one  of  its  auditors. 

His  Lordship  said  he  understood  that  there  was  to  be  a  scheme 
prepared,  and  when  that  came  before  the  Court  he  would  see  that 
all  the  parties  interested  were  protected. 

Mr.  Gore  Brown  said  that  would  serve  his  purpose,  and  even- 
tually the  motion  was  adj  turned  and  no  order  was  made. 


A. EG.  Electric  Co.  v.  Semple, 

At  the  Westminster  County  Court  last  week,  the  plaintiffs,  of 
Oxford  Street,  London,  sued  defendant,  a  Battersea  Park  butcher, 
for  £2  133.  5d.,  the  price  of  an  ammeter  supplied  to  him. 
Defendant  said  that  when  he  ordered  the  instrument  he  thought 
that  the  plaintiffs  were  an  English  company,  but  he  subsequently 
discovered  that  the  company  was  composed  of  Germans,  and  that 
all  the  shares  (£150,000),  with  the  exception  of  seven,  were  held 
by  Germans.  He  had  also  returned  the  instrument  as  defective, 
but  they  sent  it  back  and  he  refused  to  take  it  in,  and  for  some 
months  it  was  in  the  pof sssjion  of  the  L.  &  N.W.  R.  parcels  delivery 
office.  Plaintiffs  said  that  the  instrument  was  not  defective.  Defen- 
dant said  that  he  refused  to  pay  any  money  whatever  so  as  to  protect 
himself  from  being  charged  under  the  Defence  of  the  Realm  Act. 

The  Judge  said  that  the  defendant  had  now  made  his  protest, 
but  that  was  not  to  the  point.  He  adjourned  the  case  for 
defendant  to  call  the  man  who  fitted  the  instrument. 


RnTHENBERG    r.   BRITISH   AbKASIVE   WhEEL   CO. 

Mr.  Marcus  Ruthenberg,  the  inventor  of  an  electric  furnace, 
was,  on  Monday,  March  1st,  plaintiff  in  an  action  before  Mr. 
Pollock,  High  Courts  Referee,  against  the  defenlanta,  of  Victoria 
Street,  Westminster,  in  which  he  sought  to  recover  £976,  balance 
of  account  for  goods  sold  and  delivered  and  for  work  done. 

Mr.  Tyler  appeared  for  the  plaintiff,  aad  Mr.  Clavel  Silter,  K.C., 
with  Mr.  Maddox,  for  the  defendants. 

According  to  the  plaintiff's  ca83,  he  was  employed  by  the 
defendant  company,  whose  business  is  to  make  abrasives,  which  are 
of  intense  hardness,  for  the  purpose  of  making  grinding  wheels,  to 
supply  them  with  one  of  his  electric  furnaces  at  a  cost  of  £1,100. 
To  this  was  added  £215  for  additional  gear  and  other  matters, 
bringing  up  the  total  indebtedness  to  £1,376  Itij.,  including  £33  ICs. 
paid  by  the  plaintiff,  on  behalf  of  the  defendants,  to  the  Union 
Electric  Co.,  Ltd.  The  defendants  had  paid  two  cheques  of  £200 
each,  reducing  the  balance  to  the  amount  claimed. 

The  defence  was  a  general  denial  of  indebtedness,  and  a  counter- 
claim for  £1,600,  including  the  £100  paid  on  account,  on  the 
ground  that  the  whole  thing  was  worthless.  The  agreement 
between  the  parties  was  contained  in  the  correspondence  which 
passed,  and  a  large  number  of  letters  were  put  in  evidence,  and  it 
was  said  that  by  those  letters,  and  partly  verbally,  the  plaintiff 
agreed  to  supply  an  electric  furnace  of  such  construction  that  it 
could  be  worked  in  a  satisfactory  manner  and  smelt  bauxite  or 
alumina,  pure  or  impure,  into  a  fluid  maes  and  make  a  product  in 
every  way  the  same  as  that  made  at  Niagara  Falls,  The  defendants 
said  that  the.e  was  an  implied  warranty,  and  that  the  furnace  was 
defective  and  did  not  do  its  work  properly,  A  portion  of  the 
plaintiff's  claim  was  in  respect  of  an  amperemeter  for  each  elec- 
trode reading  to  the  maximum  demands,  and  a  voltmeter  also 
reading  to  thn  maximum  demands  for  the  circuit,  mounted  on  a 
slate  pinel.  The  plaintiff  admitted  the  agreement,  but  denied  that 
the  transformer,  or  anything  else,  was  defective  as  alleged,  but 
alternatively  said  that  if  it  was  defective  the  transformer  was 
rendered  so  by  reason  of  the  defendants  having  allowed  the  insu- 
lation to  absorb  moisture,  and  by  reason  of  tests  to  which  it  was 
subjected  by  the  defendants  or  their  agents.  He  denied  that  he 
had  committed  any  breach  of  the  agreement,  or  that  his  work  was 
defective,  unless  defects  had  been  created  by  the  furnace  having 
been  erected  without  proper  skill  by  the  defendants,  and  by  work- 
ing it  in  an  improper  manner. 

(,To  he  cuiitliiued,') 

Tungsten  Drawn  Wire. — Petition  for  Licence. 

In  the  Chancery  Division  on  Monday,  March  1st,  Mr.  Justice 
Warrington  commenced  the  hearing  of  a  petition  by  the  Robin 
Electric  Lamp  Co.,  Ltd.,  for  a  licence  to  make,  use  and  vend  tung- 
sten wire  in  accordance  with  the  inventions  covered  by  the  Tung- 
sten Lamp  Association  patents,  or  any  of  them,  upon  payment 
of  'such  royalties  as  shall  in  the  circumstances  be  deemed 
reasonable," 

The  petition  was  opposed  by  the  British  Thomson  Houston  Co., 
Ltd,,  and  Messrs,  Siemens  Bros.  &  Co.,  Ltd, 

Mr,  Bousfield,  K,C.,  Mr,  Cave,  K  C,  MP,,  and  Mr.  R.  Frost 
appeared  for  the  petitioners;  Mr.  Walter,  K.C.,  Mr.  J.  H.  (Irsy 
and  Mr.  E,  Lunge  for  the  Thomson-Houston  Co,,  and  Mr. 
Colefax,  K.C.,  and  Mr.  Hume  for  the  Siemens  Co. 

Mh.  Bousfield  said  the  petitioners  were  a  company  formed  to 
work  a  patent  of  Mr,  Joseph  Theodore  Robin  for  a  lamp  which 
had  two  fllsments  instead  of  one.  By  such  a  lamp  one  secured 
this,  that  if  one  filament  broke,  a  person  could  by  giving  a  turn  to 
an  attachment  to  the  lamp  bring  in  another  filament,  so  that  the 
lamp  started  with  a  new  lease  of  life.  Since  the  day  of  the 
squirted  lamp,  the  drawn-wire  lamp  had  come  in,  and  it  was 
better  as  regarded  both  efficiency  and  durability.  One's  lamp  bill 
might  approach  to  something  of  the  dimensions  of  the  electricity 
bill  ;  a  little  more  durability  in  the  lamp  therefore  made  a  great 
deal  of  difference,  and  90  per  cent,  roughly  of  the  lamps  sold  to-day 
were  drawn-wire  lamps.  The  petition  recited  the  nine  patents 
nnder  which  the  petitioners  asked  for  a  licence.    The  patents  were 


referred  to  as  the  Association  patents.  The  B,T,H.  owned  a 
group  of  patents  of  American  origin,  and  Siemens  Bros,  owned 
a  group  of  patents  of  German  origin.  These  two  companies, 
together  with  the  Oiram  Lamp  Co,  who  owned  another  group  of 
patents,  pooled  their  patents.  The  total  number  of  them  was 
something  like  150,  They  pooled  their  lamp  patents  and  jointly 
granted  licences  to  anybody  who  came  into  the  Association,  the 
main  condition  being  that  the  member  of  the  Association  should 
sell  to  the  retailer  at  a  certain  list  price.  The  petitioners  had 
taken  out  from  the  list  the  only  nine  patents  that  referred  to  the 
manufacture  of  the  drawn  wire.  If  they  got  a  supply  of  drawn 
wire  they  would  be  content  without  the  licence,  because  the 
sale  of  the  wire  carried  the  licence  to  use  it  :  but  not 
being  able  to  get  it  they  asked  to  have  a  compulsory  licence.  The 
petitioners  had  applied  to  the  patentees  and  their  various  licensees 
for  the  supply  of  drawn  tungsten  wire  covered  by  the  Association 
patents,  and  had  in  each  case  been  met  with  a  refusal  to  supply 
wire  or  to  grant  a  licence  except  in  the  case  of  the  British 
Thomson  Houston  Co.,  who,  when  applied  to,  offered  to  ssU  to  the 
petitioners  wire  at  125s.  per  1,000  ft.  for  lamps  for  25  watts  up  to 
100  watts  at  100  volts.  That  price  was  wholly  unreasonable  and 
prohibitive,  for  with  wire  at  that  price  the  petitioners  would  not 
be  able  to  place  their  lamp  on  the  market  with  any  reasonable 
prospect  of  success.  The  petitioners  could  obtain  wire  similar  to 
that  used  by  the  patentees  and  their  licensees  in  lamps  sold  under 
the  protection  of  the  Association  patents  from  various  sources 
abroad  at  a  price  of  about  lOa. 

Counsel,  commenting  on  the  price  proposed  to  be  charged  for 
the  wire — 1253,  per  1,000  ft. — said  the  cost  of  manufacturing  the 
lamp  was  -Id.,  and  the  price  of  the  wire  for  a  single-filament  lamp 
would  ba  5d.,  and  for  a  double-filament  lamp  lOd.  A  great  deal 
would  turn  on  what  was  a  fair  price.  As  members  of  the  public 
the  petitioners  were  entitled  to  be  supplied  with  wire  without 
questions  being  asked.  But  the  patente«s  were  holding  up  the 
price  of  wire  on  unreasonable  terms  in  order  to  suit  the  purpose  of 
a  combination  which  was  formed  to  keep  up  the  price  of  electric 
lamps,  A  drawn-wire  filament  lamp  which  was  sold  here  at 
2s,  6d.  could  be  purchased  abroad  for  about  lOd.  The  cost  of  the 
lamp  was  something  under  4d.  The  filament  cost  id.  As  one 
group  of  patents  was  American  and  the  other  German,  in  the 
natural  order  of  things  they  would  have  had  two  sets  of  manu- 
facturers competing  with  each  other  and  the  price  would  have 
been  kept  down  ;  but  directly  these  two  combined  there  were  no 
competitors,  and  the  combination  fixed  the  price  and  said : 
"  Unless  you  sell  your  lamps  at  this  price  we  shall  not  supply  you," 
There  was  obviou3ly  a  fear  in  the  mind  of  the  A'^sociation  that  if 
the  petitioners  were  to  sell  a  double-life  lamp  at  28.  9d,,  the  public 
would  not  pay  23.  63,  for  a  single-life.  So  the  Association  said  : — 
"You  must  put  Is.  on  the  price,  or  give  us  Is,  for  the  wiie." 
The  price  of  the  lamp  in  Germany,  where  the  German  patents 
were  running,  was  Is.  9d.,  and  in  Holland,  where  the  patent  did 
not  run,  the  price  was  lOd.  A  charge  to  the  public  of  3d.  for  two 
filaments  would  be  quite  reasonable,  but  they  were  asked  to  put  on 
Is.  Counsel  went  on  to  say  that  competition  had  been  artificially 
interfered  with  in  this  case  by  the  two  groups,  and  the  combina- 
tion was  not  entitled  to  ask  for  a  royalty  on  the  basis  of  that 
artifioial  condition  of  things,  which  was  created  by  joining  the 
groups  together,  so  as  to  get  rid  of  competition.  This  wire  conld 
be  bought  in  the  open  market  in  Switzsrland  at  a  price  which 
worked  out  at  Jd.  a  metre. 

(7(>  he  continued.') 


Tramway  Accident  Claim. 
The  trial  concluded  in  a  S,!ottish  Court  of  Session,  on  Friday,  of  the 
action  in  which  a  Johnstone  doctor  sued  the  Paisley  District  Tram- 
ways Co.,  for  £500  damages  for  personal  injuries  and  for  damage 
to  his  motor  car.  The  case  arose  over  a  collision  between  a  tram- 
car  and  the  doctor's  motor.  Defenders  denied  fault  and  pleaded 
contributory  negligence.  The  jury  returned  a  verdict  for  pursuer 
and  assessed  the  damages  at  £400, 


Fallon  r,  Middleton  Electric  Traction  Co,,  Ltd, 
At  the  Manchester  Assizes,  on  February  24th,  before  Mr.  Justice 
Sankey  and  a  jury,  the  wife  and  two  daughters  of  James  Fallon, 
greengroceriand  fishmonger,  of  Rochdale,  who  died  as  the  result  of 
an  accident  at  Oastleton,  claimed  damages,  under  Lord  CanipbelTa 
Act,  from  the  Middleton  Electric  Traction  Co,  Ltd,  It  was  alleged 
that  Fallon's  death  was  due  to  the  negligent  driving  of  the 
defendant  company's  tramcar,  which  ran  into  the  back  of  the  cart 
that  Fallon  was  driving.  In  the  result,  the  widow  was  awarded 
£3oO  and  the  two  daughters  £25  each. 


OsRAM  1'.  Pope's  Electric  Lamp  Co,,  Ltd. 
In  the  Chancery  Division  on  Tuesday,  before  Mr,  Justice  Eve,  an 
application  was  made  by  Mr,  C.  Terrell  for  the  postponement  of  the 
trial  of  this  action.  He  said  the  ground  was  the  convenience  of 
counsel.  The  hearing  was  fixed  for  the  16th  inst,  but  counsel 
(Mr,  Russell  Clark)  was  engaged  on  a  great  public  duty,  and  he 
could  not  be  ready  before  the  25th  inst, 

Mh,  A.  J.  Walter,  K.C,  said  that  would  only  leave  four  working 
days  for  the  hearing,  and  as  it  was  an  extremely  heavy  patent 
action  it  could  not  be  finished  before  the  Courts  rose.  He  fugget-ted 
that  it  should  be  fixed  for  the  22nd,  If  that  was  not  suitable  there 
were  two  judges  who  were  looking  for  work,  and  it  might  possibly 
come  before  them. 

His  LniiDSHiP  said  he  would  mention  it  to  Mr.  Jaetice  Warring- 
ton if  the  parties  wished. 

Eventually  his  Lordship  fixed  the  hearing  for  not  before  the 
22ad  inet.,  to  be  mentioned  10  days  before  that  dat«. 
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Bbitish  Insulated   and   Hklsbt   Cables,   Ltd.,  i:  Crittall 

Manufactubing  Co.,  Ltd. 
Os  Monday,  in  the  Official  Referee's  Court,  Mr.  Muir  Mackenzie 
commenced  the  hearing   of  this  action  for  the  recovery  of  £544, 
the  price  of  an  electric  weldirg  machine,  vtc.     The  hearing  was 
adjinmed.     We  shall  report  the  case  next  week. 

Hamilton  r.  Mabconi's  Wibkless  Telegeaph  Co ,  Ltd. 
This   case   was  to   come   on   in   the   King's    Bench    Division  on 
Wednesday. 


BUSINESS    NOTES. 


Oonipeting'  with  the  Enemy.— The  staff  and  heads  of 

departments  of  the  Etandem  Co.,  Ltd..  Fallings  Park,  Wolver- 
hampton, dined  together  at  the  Victoria  Hotel  last  Friday  evening, 
under  the  presidency  of  Mr.  W.  J.  Fihn  (director),  who,  in  reply- 
ing to  a  toast,  referred  to  some  of  the  ttfects  of  the  War  upon  the 
business  of  the  company  as  electrical  and  mechanical  engineers  and 
manufacturers.  He  explained  how  in  1911,  from  a  small  experi- 
mental business  in  Birmingham,  they  decided  to  erect  works  in 
Wolverhampton,  and  carried  on  the  manufacture  of  goods  which 
were  never  before  made  in  this  country.  They  had  to  compete 
with  Continental  firms,  and  were  fairly  succeaefnl  from  the  start. 
Orders  from  the  first  were  in  excess  of  the  output,  and  for  three 
years  the  history  of  the  company  was  one  of  rapid  development. 
In  l'.M2  they  had  nearly  doubled  their  buildings  and  plant,  and  in 
1914  they  had  a  capacity  for  production  which  was  more  important 
than  that  possessed  by  any  other  single  manufacturer  in  the  world  ; 
that  was  to  say  in  two  particular  lines — for  portable  electricity 
and  electric  car-lighting  seta  and  motor  self-starters.  Then  the 
War  broke  out.  A  great  deal  of  their  raw  material  came  from 
abroad,  and  material  obtained  from  our  present  greatest  enemies 
could  not  be  obtained.  They  were  consequently  faced  by  a  terrible 
situation.  Fortunately,  they  had  enough  raw  material  stocked  to 
tide  them  over  until  new  countries  of  supply  could  be  found.  But 
the  price  of  raw  material  went  up,  and  the  cost  of  transportation 
from  the  United  States  went  up  every  month.  Although  they  had 
a  large  production  in  portable  electricity,  it  was  impotsible  to 
supply  the  demand.  As  regarded  the  future,  the  prospects  were 
ab3olute)y  secure.  Manufacturers  were  getting  busy  in  pleasure 
motor-cars,  and  though  the  electrical  trade  for  them  had  been 
rather  upset,  it  seemed  that  in  the  next  few  months  it  was  going 
to  rapidly  increase. 

(ireat  London  Fair. — Both  the  Agricultural  Hall  and 
Olympia  have  been  engaged  for  a  London  Fair  and  Market  on  a 
gigantic  scale  in  March,  1916.  Among  the  various  sections  will 
be  those  relating  to  hardware  in  every  branch,  lighting,  heating 
and  cooking  appliances,  and  electrical  apparatus.  Each  hall  will 
have  its  complete  sections,  and  a  fleet  of  motor-cars  will  be  employed 
to  convey  visitors  from  one  hall  to  the  other.  The  organisf  rs  are 
the  International  Trade  Exhibitions,  Ltd.,  Broad  Street  House, 
London.  E.C. 

Swiss  Information  Office. — An  office  has  been  opened 
at  Ziirich  for  the  economic  development  of  Switzerland  ;  it  is  con- 
trolled and  financed  by  the  Exhibitions  Department  of  the  Swisa 
Government,  and  is  intended  to  furnish  information  free  of  cost 
to  all  who  desire  to  purchase  Swiss  products,  or  to  sell  their  wares 
in  Switzerland.  Inquiries  on  trade  matters  should  be  addressed  to 
the  Secretariat  General,  Bureau  Suisse  de  Benseignements  pour 
I'Achat  et  la  Vente  de  Marchandises,  Metropol,  BorsenstrasEe  10, 
I.  Etage,  Zii-ich,  Switzerland. 

Cataloirues    anrt    Lists.  —  From    Messrs.    Alfred 

Gbaham  &  Co  ,  of  St.  Andrew's  Works,  Crofton  Park,  London,  S.E., 
we  have  received  one  of  their  useful  desk  blotting  pads  with  daily 
diary  for  1915  at  left  hand.  The  firm's  patent  loud-speaking 
Naval  telephones,  also  telephones  for  military,  mercantile  marine, 
mining,  and  other  service,  are  well  kept  before  the  mind  of  the  user 
of  the  pad. 

Messrs.  Graham  have  also  sent  us  a  copy  of  their  useful  little 
annual  pocket-book  of  tide  and  speed  tables  for  1915.  Shippicg 
deoartments  doubtless  find  it  of  considerable  service. 

The  Sloan  Electbical  Co.,  Ltd,  12,  Golden  Lane,  London, 
E.C. — 18-page  illustrated  pamphlet  giving  particulars  and  prices  of 
"  S.L."  weatherproof  and  watertight  lanterns  for  half- watt  lamps, 
alsi  bulkhead  fittings,  hand  lamps,  and  English  china  fittings. 

British  ThomsonHouston  Co  .  Ltd.,  Rugby. — Four  new 
publications,  arranged  and  illustrated  in  their  standard 
form  and  style,  as  follows :— No.  2  l'56  (24  pp.)  type  D  R, 
continuius-current  motors;  No.  2  216  (8  pp.)  type  D  R, 
continuius- current  generators;  No.  5,801  (4  pp.)  AC  brake 
magnets,  two-phase  and  three-phase,  25  to  50  cycles,  for  up  to 
HOO  volts  ;  No.  4,,">03  (8  pp.)  lightning  arresters  for  A.c.  circuits — 
multi-gap  type  with  graded  shunt  resistance.  Prices  are  given  in 
most  cases. 

Electbic  Suction  Cleaner  Co  ,  56,  Victoria  Street,  West- 
minster, S.W. — A  folder  card  which  on  the  outside  asks  :  "  Who's 
the  Lady  "  .'  tells  inside  that  she  is  one  who  owns  a  Frant  Premier 

electric  suction  cleaner,  and  says . 

Shopkeepers  and  others  who,  under  war  conditions,  are  required 
to  shield  their  window  and  showroom  lights  will  find  some  card- 
board lanterns  which  are  being  distributed  by  the  Edison  &  Swan 
United  Electbic  Light  Co.,  Ltd.,  Bonder's  EVid,  very  serviceable. 


Book  .Votiees. — The  Eru/ine^r's  Year-Book  of  Formula, 

Eiihs,  Tables,  Data,  ,\V  .  for  1915.  By  H.  R.  Kempe,  M.Inst.C.E. 
London  :  Crosby  Lockwood  i:  Son.  Price  Lis. — This  is  the 
twenty-second  year  of  publication  of  a  work  which  has  established 
itself  in  public  favour,  and  the  volume  consists  of  1,800  pages,  with 
35  sections,  several  of  which  have  been  practically  re-written. 
Amongst  the  latter  are  "  Power  Transmission,"  "  Steam,"  and  "Ball 
and  Roller  Bearings,"  the  last-named  by  Prof.  John  Goodman.  All 
the  other  sections  have  been  revised  by  the  specialists  who  take 
charge  of  them,  and  whose  names  form  an  imposing  list.  By 
special  permission,  the  Editor  has  been  able  to  include  a  number 
of  official  regulations,  specifications,  &c.  So  familiar  a  work  needs 
no  recommendation. 

The  Magazine  of  the  Finsbury  Technical  College  atd  Old 
Students'  Association  for  January  contains  a  portrait  of  the 
president,  Mr.  John  E.  Raworth,  a  note  on  "  Phase-Advancers,"  by 
J.  K,  Catterson-Smith,  and  articles  on  "  Active  Service  with  the 
London  Electrical  Engineers,"  by  J.  F.  Perrin  ;  "  Humphrey 
Pumps,"  by  J.  G.  Bulger ;  and  "  The  Diseases  of  a  Field 
Force,"  by  R.  F.  Easton.  There  is  also  a  Roll  of  Honour  of  past 
students. 

"  Colliery  and  Mining  Machinery  iBulletin  No.  7)."  Part  I. 
London  :  General  Electric  Co.,  Ltd. 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  LIII. 
No.  243.  March  Ist,  1915.  This  issue  contains  paper-' on  "Condi- 
tions AfiEecting  the  Variations  in  Strength  of  Wireless  Signals,"  by 
Prof.  E.  W.  Marchant :  "  How  a  Top  Stands  Up,"  by  J.  Swinburne  ; 
and  "  Representation  of  the  Magnetisation  Losses  in  Iron,"  by 
N.  W.  McLachlan  ;  also  a  "  Third  List "  of  70  members  of  the 
Institution  who  are  serving  with  the  Cjlours. 

"Science  Abttraots."  Sections  A  and  B.  Vol.  XV 111,  Part  2. 
February  25th,  1915.  London  :  E.  &  F.  N.  Spon.  Price  Is.  6d.  each 
net. 

Trade  Announcements.— Osving  to  increased  business 

Messrs.  G.  E.  Taylor  &  Co.  have  taken  larger  premises,  at  7, 
Suffolk  Lane,  Cannon  Street,  B.C.,  and  all  communications  should 
now  be  addressed  there. 

The  address  of  Messes.  Ceeed,  Bille  &  Co.,  Ltd.,  is  now 
Telegraph  Works,  Croydon.  Rapid  business  devflopments  having 
rendered  larger  works  necessary,  the  Skating  Rink,  a  large  and 
central  building  adjoining  East  Croydon  Station  was  secured,  and 
it  has  been  specially  adapted  for  the  firm's  work.  Adjoining  land 
suitable  for  further  extensions  has  also  been  acquired. 

Messes.  Pittebs  Ventilating  and  Engineering  Co.,  Ltd., 
has  removed  its  offices  to  the  works — 33,  Nightingale  Vale,  Wool- 
wich, S.E,  —and  all  communications  should  be  addressed  there. 
New  telephone  number  :  Woolwich  427. 

The  DrssEK  Bitumen  Co.  has  changed  its  address  to  its  addi- 
tional works — Empress  Wharf,  Sherman  Street.  Bromley-by-Bow, 
E. — and  all  correspondence  should  be  sent  there,  though  certain  of 
the  company's  products  will  still  be  made  at  the  Daptford  works. 

Mr.  H.  Witti  sen,  whosediseolutionof  partnership  we  announced 
several  weeks  ago,  is  continuing  to  trade  as  Harry  Wittusen  &  Co., 
at  24,  Thavies  Inn,  Holborn  Circus,  EC. 

Bankrui»tcy  Proceedinos.  —  G.   J.  T.  J.  Parfitt, 

consulting  electrical  engineer,  Keynsham,  Bristol. — First  meeting, 
March  10th,  at  26,  Baldwin  Street.  Bristol.  Public  examination, 
April  16th,  at  the  Guildhall,  Bristol. 

G.  Burgess  (Granville  Burgess  &  Co.),  electrical  engineer,  27, 
Museum  Chambers,  Bary  Street,  W.C. — Last  day  for  proofs  for 
dividend,  March  17th.  Trustee,  Mr.  E.  L.  Hough,  Official 
Receiver,  Carey  Street,  W.C. 

\ew  Zealand, — A  Christihurch  firm  wants  to  repre- 
sent a  British  firm  making  electric  self-starting  sets  for  marine 
use.  which  must  retail  at  £10  or  less.  Apply  to  H.M.  Trade 
Commissioner,  P.O.  Box  369,  Wellington. 

Rn.ssian  Equivalent  Tables. — The  Central  Trans- 
lations iQStitute,  Ltd.,  of  265,  Strand,  London,  W.C, have  compiled 
from  official  sources  a  set  of  Russian  equivalent  tables,  and  have 
issued  it  at  the  price  of  Is.  net.  In  view  of  the  increasing  import- 
ance of  trade  with  Russia  the  issue  of  such  information  regarding 
the  somewhat  complicated  Russian  weights  and  measures,  and 
especially  of  equivalent  tables  permitting  of  instant  conversion  of 
British  weights,  measures  and  money  into  Russian,  and  rice  rena, 
should  be  of  interest  to  the  trading  community.  The  tables  cover 
all  ordinary  commercial  riquirements. 

Liquidations. — Apparatus  and  Accessories,  Ltd. — 

Mr.  G.  E.  Corfield,  the  Receiver  and  liquidator,  reports  that, 
as  a  reiiult  of  the  satisfactory  realisation  of  the  assets  of  the 
company,  he  has  collected  sufficient  funds  to  provide  an  imme- 
diate distribution  of  the  balance  required  to  make  up  the  agreed 
composition  of  lOs.  in  the  £.  la  addition  to  the  first  distri- 
bution of  2s.  6d.  already  paid,  a  further  78.  63.  in  the  £  is  now 
being  paid. 

Dettifoss  Power  Co.,  Ltd. — A  meeting  will  be  held  at 
Winchester  House,  E  C,  on  April  loth,  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  H.  A.  McMahon. 

For  Sale. — Battersea  electricity  department  have  for 
disposal  a  travelling  dock  elevator  track,  and  horizontal  travelling 
conveyor.  Stockport  Corporation  has  for  sale  one  720-15. H.p. 
triple-expansion  Belliss  &  Morcom  high-speed  engine.  Particulars 
are  given  in  our  advertisement  pages  to-day. 
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A  Siemens  Dance. — A  dance  was  held  at  Mozart 
House,  Albion  Road,  N.E.,  on  Friday,  February  26th,  for  members 
of  the  Siemens  Dalston  staff  and  friends.  Owing  to  the  war  fewer 
social  events  have  been  arranged,  and  as  in  previous  years  it  had 
been  customary  to  hold  three  dances  during  the  winter  session  it 
was  felt  that  just  one  evening's  jollifloation  could  not  be  denied. 
A  company  of  about  70  aseembled.  Mr.  Dennison  acted  as  hon. 
M.C.,  and  the  arrangements  were  in  the  hands  of  the  following 
Committee  ;— Miss  Moloney,  Miss  Topper,  Mr.  Dennison,  and  Mr. 
Pryor  (hon.  sec). 

Italy. — An  agent  in  Florence  wants  to  represent  a 
British 'firm  of  manufacturers  of  electrical  appliances.  Apply 
Board  of  Trade  C.I.  Department  in  London. 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — The  Corporation  Electricity  Committee  is 
to  renew  the  agreement  for  the  lighting  of  Culter  on  the  terms 
suggested  by  the  engineer.  The  consumption  of  electricity  in  the 
city  in  January  was  1,250,610  units,  an  increase  of  67,332  units 
compared  with  the  same  month  last  year. 

Audensliaw. — The  U.D.C.  has  decided  to  oppose  the 
Stalybridge  Joint  Board's  Electricity  Bill. 

Barrow. — The  T.C.  on  Monday  agreed  to  the  electrical 
engineer  extending  the  extra  high-tension  ring  main  at  an  esti- 
mated cost  of  £2,242. 

Beeleek    (Co.    Fermanagh). — Public    Lighting. — 

The  L.G.B.  has  sanctioned  the  application  of  the  R.D.C.  for  powers 
to  enable  it  to  carry  out  the  public  lighting  of  the  town  by 
electricity. 

Belfast.  —  Power  Station  Extensions.  —  The  City 

Council  has  decided  not  to  proceed  with  the  extension  of  the  power 
station  at  present.  It  was  stated  that  in  three  years,  the  contri- 
bution from  the  tramways  to  the  rates  had  fallen  from  £23,000 
to  £3,000. 

Brighton. — Restricted    Lighting. — The    Estimates 

sub-Committee  of  the  Lighting  Committee,  reporting  on  the  next 
year's  estimates,  recommends  that  the  item  for  electricity  supply 
for  street  lighting  be  reduced  from  £7,500  to  £3,650,  and  for  gas 
from  £1,100  to  £550,  on  the  assumption  that  only  one-half  of  the 
normal  supply  of  electricity  and  gas  will  be  used  owing  to  re- 
stricted lighting.  There  will  be  a  reduction  of  £600  in  the  item 
for  trimming  the  lamps,  owing  to  metallic-filament  lamps  being 
substituted  for  the  arc  lamps  ;  and  the  estimated  total  saving  on 
public  lighting  is  £5,000.  The  Committee  points  out  that  the  re- 
duction in  the  amount  of  energy  consumed  for  public  lighting 
during  the  next  financial  year  will  result  in  a  decrease  in  revenue 
to  the  electricity  department  of  £4,460,  and  the  engineer  estimates 
that  there  will  be  a  net  loss  of  £2,500,  assuming  the  price  of 
current  remains  at  IJd.  per  unit.  The  Finance  Committee  states 
that  any  deficit  will  be  defrayed  out  of  the  reserve  fund. 

Bristol. — Proposed    Bulk    Supply. — The    T.C.  has 

applied  to  the  B.  of  T.  for  an  order  authorising  it  to  supply  cur- 
rent in  bulk  to  the  Clevedon,  Portishead  and  District  Electric 
Supply  Co.,  Ltd. 

Bnrnley. — Rate  Relief. — The  electricity  department 
estimates  the  surplus  for  the  relief  of  rates  for  the  current  year 
ending  March,  at  £5,217. 

Ceylon, — The  Government  has  granted  permission  to 
Messrs.  Walker,  Sons  &  Co.  to  prepare  a  scheme  for  lighting  the 
municipality  of  Ootacamund  by  the  generation  of  power  from  the 
outflow  of  the  St.  Lawrence  lake.  The  municipality  proposes  to 
barrow  Rs.l  lakh  to  carry  out  the  scheme. —  Ceylon  Ohsprrer. 

Continental.— Turkey. — It  is  reported  that  the  stores 
of  coal  at  Constantinople  are  becoming  exhausted,  and  that  the 
manufacture  of  gas  and  electricity  will  shortly  be  impossible. 

Coventry. — Lighting    Artisans'    Dwellings. — The 

City  Council  has  decided  that  the  rate  for  the  supply  of  light  in 
artisans'  dwellings  erected  by  the  Corporation  should  be  for  a  house 
containing  three  lamps  TJd.  per  week  ;  four  lamps,  9d.,  the  charges 
to  Include  the  provision  and  maintenance  of  lamps.  One  meter 
will  be  provided  to  a  block  of  houses  to  check  consumption. 

Croydon.— New  Boilers,  &c. — The  Electricity  Com- 
mittee has  had  under  consideration  a  report  of  the  electrical 
engineer  upon  the  boiler  plant  at  the  works,  and  recommends  the 
disposal  of  two  of  the  five  remaining  obsolete  boilers,  and  the 
installation  of  one  of  a  normal  capacity  of  35,000  lb.  of  steam  per 
hour,  a  mechanical  stoker,  superheater,  economiser  and  chimney. 
This  will  effect  a  saving  of  about  £600  a  year. 

The  electricity  department  has  allowed  the  Lighting  Committee 
£615  in  respect  of  lamps  not  lighted  during  the  past  quarter. 
Owing  to  the  serious  depletion  of  the  engineering  staff  at  the 
works,  it  has  been  decided  not  to  make  any  allowances  to  any 
further  members  of  this  section  of  the  staff  who  enlist  without 
first  obtaining  sanction. 


Cucktield. — Prov.  Order. — At  a  meeting  of  the 
R.D.C.  on  February  26th,  it  was  reported  that  the  B.  of  T.  had 
written,  stating  that  after  careful  consideration  it  had  decided  to 
defer  the  ([uestion  of  revoking  the  prov.  order  of  the  Mid-Sussex 
E.L.  Co.  for  a  year. 

Dover. —Proposed  Loan. — A  loan  of  £0,000  for  the 
provision  of  additional  plant  at  the  electricity  works  is  recom- 
mended by  the  Electricity  Committee. 

Itnbliii. — The  Corporation  has  adjourned  for  a  month, 
pending  the  year's  estimates  being  submitted,  the  proposal  to 
increase  the  electricity  rates  owing  to  the  increased  cost  of  coal. 
It  was  stated  that  the  consumers  numbered  this  year  7,055. 
The  number  of  units  sold  to  private  consumers  had  increased 
to  8,300,000.  The  income  for  the  year  was  £97,000.  The  city 
treasurer  estimated  that  this  year  the  Corporation  would  have 
to  pay  in  capital  charges  £53,650. 

Dnndee. — PmriNG  Plant. — The  Corporation  Elec- 
tricity Committee  is  to  put  down  a  new  pumping  station  in  the 
neighbourhood  of  the  Eastern  Wharf,  for  the  Carolina  Port 
generating  station. 

East  and  West  Ardsley. — Upon  a  report  by  the 
E.L.  Committee  as  to  the  carrying  out  of  the  E.L.  order,  the  U.D.C. 
has  decided  to  ascertain  the  cost  of  having  the  order  varied  by 
the  B.  of  T. 

Eccles, — The  Corporation  has  decided  to  discontinue  the 
supply  of  electricity  by  prepayment  meters  to  Corporation  dwell- 
ings. In  lieu  thereof  tenants  are  to  be  offered  a  supply  either  on 
the  flat  rate  of  4d.  in  force,  or  a  charge  at  the  rate  of  6d.  per  lamp 
per  week. 

Ely. — Prov.  Order. — The  Gas  and  Electricity  Co., 
which  is  applying  for  a  prov.  order  for  electric  supply,  has  asked 
the  B.  of  T.  to  dispense  with  the  consent  of  the  U.D.C.  to  the 
application.  The  U.D.C.  has  decided  to  reply  that  the  Gas  Co. 
under  the  proposed  order  was  not  compelled  to  supply  current  in 
the  whole  of  the  district ;  that  the  compulsory  area  did  not 
Include  Cambridge  Road,  one  of  the  principal  residential  thorough- 
fares in  the  town  ;  and  that  the  Council  objected  to  both  kinds 
of  lighting  being  in  the  hands  of  one  company. 

Enniskillen. —  Street     Lighting. —  The    R.D.C.    is 

applying  for  powers  to  enable  it  to  enter  into  an  arrangement  with 
the  Tempo  Electric  Supply  Co.,  Ltd.,  for  the  lighting  of  the  streets 
of  Tempo  with  electricity. 

Fiiichley. — A  new  oil  engine,  similar  to  that  erected 
in  1913,  is  to  be  installed  at  the  electricity  works. 

Friutou-on-Sea. — The  Frinton  and  District  E.L.  Co., 
as  the  result  of  an  appeal,  has  secured  a  reduction  in  rateable  value 
from  i;  2  80  to  £120. 

Glasji'ow. — Arc      Lighting  -,     Electric     Cranes. — 

Owing  to  the  shortage  and  high  price  of  carbons  for  the  ordinary 
arc  lamps  in  use  at  Glasgow  Harbour,  the  Clyde  Navigation 
Trustees  have  approved  of  the  gradual  substitution  of  flame 
arc  lamps  in  place  of  those  now  in  use,  as  supplies  of  carbon  for 
these  could  be  obtained  without  difficulty.  It  is  not  intended  to 
deal  with  Rothesay  Dock  at  present,  the  arc  lamps  there  being 
modern. 

The  Trustees  have  also  approved  of  a  scheme  for  the  gradual 
replacement  of  the  four  hydraulic  cranes  and  the  steam  crane  at 
the  coaling  quay  in  Queen's  Dock,  by  three  electric  cranes.  The 
first,  which  is  a  32-ton  electric,  is  expected  to  be  in  use  about  June. 
Arrangements  are  to  be  made  to  procure  a  second  electric  crane, 
and,  for  the  third  crane,  to  remove  the  present25-ton8team crane,  and 
to  procure  a  number  of  electric  capstans,  and  a  set  of  electrically- 
driven  pumps  for  the  swing  bridge,  all  at  an  estimated  additional 
cost  of  £20,0011,  which  would  be  spread  over  the  next  two  or  three 
years. 

The  T.C.'s  lighting  department  has  installed  as  an  experiment 
a  number  of  3,000-c.i'.  flame  arc  lamps  in  points  in  the  busier 
thoroughfares. 

Gloucester. — The  Electricity  and  Light  Railways  Com- 
mittee reports  that  the  output  in  the  electricity  department  for 
January  was  156,606  units,  an  increase  of  2,300  units  as  compared 
with  the  corresponding  month  last  year.  For  the  Light  Railway 
section  the  output  was  43,193  units,  an  increase  of  over  2,000 
units. 

Gortin    (Co.    Tyrone).— E.L.    .Scheme.— An   electric 

lighting  scheme  for  the  village  is  being  considered,  the  motive 
power  to  be  supplied  by  the  Creamery  or  from  the  river.  A  Com- 
mittee has  been  formed,  and  the  :<hareholderB  of  the  Creamery  are 
to  be  approached  in  the  matter. 

Grinishy, — Proposed   Loans. — The    Public   Lighting 

Committee  is  again  recommending  the  T.C.  to  approve  the  pro- 
posed battery  scheme  at  the  electricity  works,  and  to  apply  for 
sanction  to  borrow  £11,000  made  up  as  follows  :— Peak  load  bat- 
tery. £5,000;  prospective  expenditure  on  mains,  £4,000;  pro- 
spective expenditure  on  services,  £2.000. 

Halifax. — Proposed  Loan.— The  Tramways  Committee 

has  decided  to  make  application  to  the  L.G.B.  for  sanction  to  the 
borrowing  by  the  Corporation  of  the  sum  of  £5,000.  for  prospective 
expenditure  on  new  electricity  mains, 
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Hestoil  iinil  Islcwortli. — The  contractors  have  informed 
the  Electricity  Committee  that  ae  the  colliery  from  which  the  coal 
was  drawn  had  restricted  its  output,  the  firm  could  not  eive  more 
than  60  per  cent,  of  the  quantity  contracted  for.  Under  the 
circumsteinccs,  the  contractors  have  been  advieed  that  unless  coal 
is  delivered  to  the  extent  guaranteed  in  the  contract,  the  Council 
would  buy  against  them.  At  the  time  of  writing  200  tons  had 
been  ordered  from  another  firm, 

lleywood. — Rkstricted  Lightixg.^AH  lights  are  to 
be  lowered  from  one  hour  after  sunset  to  one  hour  before  sunrise 
as  from  March  1st. 

Hull. — Plant  Extensions. — The  Electricity  Committee 
has  approved  of  a  scheme  of  plant  extension  at  an  estimated  cost 
of  £41,500.  The  scheme  provides  for  the  installation  of  two  new 
boilers,  a  new  turbine  of  a  capacity  of  5,000  KW.,  coal-handlirg 
apparatus,  water-cooling-  system,  A:c. 

Riii«i-stou-on-Thaines.  —  PRorosED    Loans.  —  The 

Lighting  Committee  proposes  to  borrow  £16,792  for  the  purposes 
of  the  electricity  undertaking,  viz.,  £6,792  in  respect  of  excess 
expenditure  on  loans  already  sanctioned,  and  £11,000  to  meet  the 
estimated  requirements  for  the  next  four  years. 

KiilS'.sfown. — Mr.  Justice  Barton,  in  the  Irish  Chancery 
Division,  has  made  an  order  of  the  Court  the  submission  and 
award  of  Mr.  S.  L.  Brown,  K.C,  in  the  matter  of  the  arbitration 
between  the  Dublin  Southern  District  Electric  Supply  Co.,  Ltd., 
and  the  Kingstown  Urban  Council  as  to  terms  of  payment  for  the 
undertaking  ;  and  costs  of  the  company  were  referred  for  taxation. 
The  sum  of  £3,608  is  payable  to  the  Electric  Supply  Co.  under  the 
award,  as  mentioned  in  our  last  issue. 

lecds. — Proposed  Loans. — The  Corporation  Finance 
and  Parliamentary  Committee  recommends  to  the  City  Council  to 
apply  to  the  L.G.B.  for  sanction  to  borrow  £25,000  for  a  new 
6,000-KW.  turbo-alternator,  with  accessories,  and  £8,700  for  a 
3,000-KW.  turbo-alternator  for  Crown  Point  power  station.  An 
expenditure  of  £242,000  is  estimated  for  by  the  City  Tramways  and 
Electricity  Committee  on  electricity  undertakings,  and  it  is  re- 
commended that  application  be  made  to  the  L.G.B.  for  sanction  to 
borrow  £150.000  for  mains  extensions  and  £30,000  for  the  building 
and  equipment  of  transformer  sub-stations.  The  Tramways  and 
Electricity  Committee  estimates  the  expenditure  on  tramways 
capital  account  for  the  next  financial  year  at  £93,291. 

Levtoii, — LiNKiNG-up  Proposals. — The  Electric  Light- 
ing c3ommittee  has  under  consideration  an  inquiry  from  the 
Hackney  B.C.  as  to  whether  the  District  Council  would  be  prepared 
to  consider  linking  up  its  works  to  those  of  the  B  C,  so  as  to  take  a 
standby  or  bulk  supply  as  an  alternative  to  laying  down  further  plant. 

Liverpool, —  street  Lighting. — Mr.  A.  G.  Smith,  the 
lighting  engineer  of  the  city,  in  his  report,  states  that  the  lighting 
by  metallic- filament  lamps  along  the  whole  of  the  New  Broad 
Green  tram-route,  as  far  as  the  city  boundary,  is  now  proceeding, 
43  50c  P.  lamps  having  been  fixed  on  side  tramway-poles.  Of  the 
SOU  miles  of  roads  lighted  at  the  end  of  the  year,  8  J  were  lighted 
by  electricity. 

London. — Poplar. — Application  is  to  be  made  to  the 
L.C.C.  for  sanction  to  a  loan  of  £10,188  in  respect  of  the  elec- 
tricity undertaking.  The  Electricity  Committee  reports  the  neces- 
sity of  erecting  an  additional  substation  at  Blackwall  to  meet 
increasing  demands  ;  meanwhile  the  engineer  suggests  the  pro- 
vision, temporarily,  of  a  further  1,000-KW.  converter  at  the 
generating  station  for  next  winter's  load.  The  estimated  cost, 
with  temporary  foundations,  and  machine  connections,  new  switch- 
gear,  and  rearrangements  of  switchboard,  is  £3,350.  It  is  also 
proposed  that  a  1,C00-KW.  converter  be  installed  in  the  northern 
sub-station  to  compete  with  increased  demands  in  this  area,  at  a 
similar  cost  to  that  proposed  for  the  main  station.  In  connection 
with  this  extension  it  will  be  necessary  to  lay  two  low-tension 
feeders,  and  extend  the  existing  feeder  in  Dace  Road,  at  an  estimated 
cost  of  £3,688. 

Bethsal  Gbeen. — The  Electricity  Committee  of  the  B.C.  has 
approved  the  following  scale  of  charges  for  electricity.  For 
lighting  purposes: — A  (1)  Minimum  guarantee  per  half-year, 
as  per  Clause  9  ;  (.2)  rate  per  unit  for  30  hours'  use  of  the  maximum 
demand,  per  month,  8d.  ;  (3)  rate  per  unit  for  all  further  con- 
sumption in  each  month,  Id.  B  (I)  £12  ;  (2)  7d.  ;  (3)  Id.  C  (1) 
£60  ;  (2)  6d.  ;  (3)  Id.  For  power,  heating,  cooking,  and  all  pur- 
purposes  other  than  lighting  : — D  (1)  As  per  Clause  9  :  (2)  3id.  ; 
C3)  id.  E  (1)  £60  ;  (2)  3d.  ;  (3)  id.  For  restricted  supplies  :— 
F  (1)  £3  ;  (2)  and  (3)  Id.  for  all  consumption. 

L.C.C. — The  Finance  Committee  recommends  the  Council's  sanc- 
tion to  the  borrowing  of  the  following  loans  : — £15,000  by  the 
Stepney  EC.  for  mains,  and  £500  by  the  Islington  B.C.  in  respect 
of  the  additional  cost  of  cooling  towers  owing  to  the  eflfect  of  war 
conditions  upon  the  price  of  materials,  especially  timber. 

Stepney. — The  B.C.  is  recommended  to  apply  to  the  L.C.C.  for 
a  loan  of  £35,000  for  the  electricity  undertaking. 

St.  Maetlebone. — The  Electricity  Committee  recommends  that 
the  present  domestic  tariff  be  revised,  and  that  an  annual  charge 
(the  same  as  existing)  plus  }d.  per  unit  for  current  and  hire  of 
apparatus  be  made,  subject  to  the  consumer  entering  into  a  satis- 
factory agreement  specifying  a  minimum  consumption. 

St.  Pancbas, — The  Electricity  Committee  recommends  that  the 
offer  of  the  Esolesiastical  Commissioners  to  advance  £22,530  on 
loan  for  boilers  for  the  electricity  undertaking  be  accepted.  The 
B.C.  has  agreed  to  give  a  supply  up  to  1,000  KW.  to  the  L.C.C. 
Arlington  Road  sub-station  during  the  ensuing  summer  at  f  d.  per 
unit,  subject  to  variation  according  to  the  cost  of  coal. 


london  Electricity  Supply  Bill, — The  Parliamentary 
Committee  of  the  Middlesex  C.C.  proposes  to  obtain  expert  advice  as 
to  how  the  proposals  in  the  Bill  will  affect  the  county,  and 
generally  as  to  the  present  electricity  supply  of  the  County  of 
Middlesex,  and  how  it  could   best  be  organised  with  advantage. 

Miicclestield. — School  Lighting. — The  Electricity  Co. 
has  informed  the  Borough  Education  Committee  that  the  directors 
had  agreed  to  lay  a  cable  to  the  school  clinic  free  of  charge,  and 
without  any  obligation  on  the  Committee's  part  as  to  guaranteed 
consumption  of  current,  provided  that  the  whole  of  the  premisi  s 
were  wired,  and  electricity  used  exclusively  as  an  illuminant.  The 
Committee  has  replied  that  it  is  prepared  to  wire  the  premises,  but 
cannot  agree  to  the  exclusive  use  of  electricity. 

Maidstone. — Proposed  Loan. — The  T.C.  has  applied 

for  a  loan  of  £7,4.".0  for  the  ptovision  of  a  1,250-KW.  lurbo- 
alternator,  foundations  and  girders,  pipework,  kc. 

Manchester. — Loan  Sanction. — The  Corporation  has 

received  sanction  to  borrow  £20,000,  repayable  within  15  years,  for 
the  purposes  of  the  electricity  undertaking. 

Newcastle  West  (Ireland). — The  electric  lighting 
scheme  has  been  inaugurated,  and  is  now  available  for  the  public 
light  of  the  town.  The  scheme  was  carried  out  by  Mr.  W.  Phelan, 
and  a  few  nights  ago  St.  Ita'a  Hall  in  the  town  was  lighted  up  for 
the  first  time  with  electric  light. 

Pembroke    (Dublin). —  Increased    Charges. —  The 

U.D.C.  is  recommended  to  increase  the  charge  for  energy  for  light- 
ing and  heating  from  4'id.  per  nnit  plus  5  per  cent.,  to  5id.  per 
unit,  and  for  power  from  1  Jd.  to  2d.  per  unit,  consumers  of  more 
than  2.".,000  units  to  be  charged  Ifd.  per  unit. 

Reig'ate. — (Questions  as  to  whether  the  Diesel  oil  engines 
were  satisfactory  were  asked  at  a  meeting  of  the  T.C.  last  week. 
Replying,  the  Mayor  said  he  considered  them  a  good  investment  ; 
about  three  or  four  years  ago  the  coal  consumption  at  the  elec- 
tricity works  was  not  much  less  than  1,500  tons.  It  was  estimated 
that  they  would  probably  require  425  tons  this  year. 

Stockton  Heath. — Prov.  Order. — The  Runcorn 
R.D.C.  has  received  from  the  B.  of  T.  a  communication  relative  to 
a  request  from  the  Warrington  Corporation  that  in  view  of  the 
objections  in  connection  with  its  application  for  a  provisional 
order  to  include  iu  its  electric  lighting  area  certain  districts  in  the 
rural  district,  the  Council's  consent  be  dispensed  with.  A 
meeting  is  to  be  held  shortly  to  discuss  the  matter. 

Stoke-on-Trent. — Electro-Chejiical    Supply. — The 

B.C.  has  decided  on  the  recommendations  of  the  Electricity  Com- 
mittee to  give  a  supply  of  electrical  energy  for  electro-chemical 
purposes  to  Messrs.  Keeling  &  Walker,  commencing  with  3,000  units 
per  week,  taken  continuously  over  132  hours  weekly,  at  extra-high- 
presBure  three-phase,  at  a  flat  rate  of  id.  per  unit,  subject  to  an 
agreement  being  entered  into.  It  is  understood  that  while  one 
furnace  will  be  started  initially,  three  are  to  be  in  use  in  a  year, 
and  the  factory  is  designed  for  12  furnaces. 

The  electrical  engineer  reports  for  the  six  months  from  April  to 
September,  1914,  that  the  total  works  costs  were  £9,614,  as  compared 
with  £11,152,  a  reduction  of  £1,538  in  generating  costs.  The 
revenue  was  £22,119,  as  compared  with  £21,024,  an  increase  of 
£1,095.  The  number  of  units  sold  was  3,122,220,  as  against 
2,993,969  ;  cost  per  unit  generated  'olid.,  as  against  '707d.  ;  cost 
per  unit  sold  ■739d.,  as  against  ■894d.  Coal  per  unit  sold  5'50  lb., 
as  against  7'79  lb.  It  was  decided  to  request  the  B.  of  T.  to 
approve  a  system  of  supply  for  all  extensions  where  new  A.c.  mains 
are  laid  from  the  power  house,  at  415  volts  per  phase  for  power, 
and  with  240  volts  between  each  phase  and  neutral  for  lighting, 

Thurniaston. — E.L.  Scheme. — The  U.D.C.  has  decided 

to  obtain  expert  advice  as  to  the  probable  cost  of  an  E.L.  installa- 
tion for  the  town. 

Warrlnti'toii.— Eate  Relief. — It  is  proposed  to  con- 
tribute £  1,000  from  the  electricity  undertaking  and  £2,000  from 
the  tramway  undertaking  towards  the  relief  of  the  rates. 


TRAMWAY  and  RAILWAY  NOTES. 


Blackhnrn. — The  local  Society  of  Tramway  Workers 
has  made  an  application  for  an  all-round  increase  of  Id.  per  hour 
in  wages  to  meet  the  additional  expense  incurred  through  the 
higher  cost  of  living. 

Bolton. — Owing  to  the  increased  cost  of  living  conse- 
quent upon  the  war,  the  workers  in  the  tramway  and  other  depart- 
ments of  the  Corporation  have  applied  for  an  increase  of  wages. 
The  tramwaymen  asked  for  Id.  per  hour  rise,  and  the  matter  has 
been  referred  to  th?,  T.C. 

Bury. — Lieut.-Col.  Druitt,  B.  of  T.  Inspector,  has  passed 
the  tramway  extensions  at  Bury  to  Jericho  and  Walmersley,  and 
the  routes  have  now  been  opened  for  pnblic  nee. 
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Continental,  —  Italy. — Application  has  been  made 
for  a  conceasion  for  the  construction  and  working  of  an  electric 
tramway  between  Turin,  Sassi  and  Superga,  the  existing-  funi- 
cular railway  between  Sassi  and  Superga  being  inadequate  to  the 
traffic  requirements  of  the  localities  named,  and  its  concession, 
moreover,  expiring  on  December  Slst,  KU6. 

Spain. — A  concession  has  lately  been  granted  for  the  construc- 
tion and  working  of  an  electric  tramway  between  Ferrol  and  Santa 
Maria  de  Xera. 

Croydon. — New  Tramways. — The  T.C.  has  received 
the  B.  of  T."s  sanction  to  a  loan  of  £!I00  for  the  construction  of  a 
double  line  of  tramway  in  Cherry  Orchard  Road.  The  total  out- 
lay wiU  be  £1,480,  and  the  balance,  representing  the  outstanding 
debt  on  works  to  be  superseded,  is  to  be  paid  out  of  the  renewals 
fund. 

Dublin. — Petrol-Electric   Cars.  —  The  Blessington 

steam  Tramway  Co.  has  ordered  two  petrol-electric  oars  for  the 
summer  trafSc. 

Halifax. — Tramway  Extensions. — A  deputation  from 

the  Southowram  U.D.C.  reported  to  the  Tramways  Committee 
that  it  was  not  satisfied  with  the  terms  offered  by  the  Committee 
for  extending  the  existing  tramway,  and  suggested  that  the 
guarantee  should  be  £20  per  annum  for  the  first  five  years,  £10  per 
annum  for  the  second  five  years,  and  £5  per  annum  thereafter, 
provided  that  when  the  whole  line  paid  from  the  centre  of  the 
town  to  the  terminus,  as  extended,  the  liability  of  the  U.D.C.  for 
any  further  payments  should  cease.  The  Tramways  Committee 
decided  that  it  could  not  modify  its  previous  decision  on  the 
matter. 

Ilfonl. — Electric  Vehicle. — The  Elei-trieity  Com- 
mittee has  decided  to  purchase  a  4-ton  electric  battery  road  van,  with 
automatic  tipping  gear.  The  van  is  for  use  between  the  railway 
siding  and  the  works. 

London. — The  L.C.C.  Finance  Committee  has  decided 
that  war  allowances  to  tramway  employes,  estimated  at  £81.000, 
shall  be  charged  to  the  tramways  account  ;  the  Highways  Com- 
mittee reports  that  despite  the  improved  tramway  results  this  pro- 
cedure will  lead  to  a  deficit  on  the  year,  which  will  further  deplete 
the  general  reserve  fund,  which  was  drawn  on  to  meet  the  loss  on 
last  year's  working. 

At  the  last  meeting  of  the  Council  a  motion  to  refer  back  this 
decision,  the  contention  being  that  such  expenditure  should  be  met 
by  a  special  vote,  was  lost. 

Xortlianipton. — It  is  estimated  that  the  balance  to  the 
credit  of  the  tramways  undertaking  for  the  year  ending  March 
31st  next  will  be  £1,171. 

IVortli    London    Railway    Electritication. — At  the 

annual  general  meeting  of  the  company,  Lord  Rathmore  stated 
that  there  was  every  reason  to  hope  that  electric  trains  would  be 
running  between  Broad  Street  and  Richmond  over  the  Hampstead 
Junction  line  by  the  end  of  the  year  ;  the  anticipated  completion 
of  the  electrification  of  the  North  London  and  North-Western 
local  lines  this  spring  had  been  hindered  by  the  war. 

\orth-M  esteni  Electrification. — At  the  general  meet- 
ing of  the  company  on  February  26th  the  chairman  stated  that, 
including  £2411. 71(1  advanced  to  the  London  Electric  Railway  Co. 
in  connection  with  the  Paddington — Queens  Park  extension,  the 
capital  expenditure  for  the  year  had  been  £1,233,250,  of  which 
£527,752  was  in  connection  with  the  Euston — Watford  electrifica- 
tion. During  the  current  year  it  is  estimated  that  £1,800,000  will 
be  spent,  the  greater  part  in  connection  with  the  new  electric 
railway. 

The  engineer's  report  mentioned  that  the  new  line  between 
Queen's  Park  and  Willesden  was  approaching  completion.  The  new 
power  station  and  repair  shed  at  Stonebridge  Park  are  well  ad- 
vanced and  the  six  sub-station  buildings  nearly  completed. 

Southport. — In  response  to  an  application  by  the  Tram- 
ways Committee  for  a  reduction  in  the  price  of  energy,  the  Elec- 
tricity Committee  has  stated  that  alterations  to  be  made  at  Crow- 
lands  will,  no  doubt,  result  in  a  saving  of  coal,  and  the  Committee 
will  be  prepared  to  consider  the  application  when  the  alterations 
are  completed. 

It  is  understood  that  the  Corporation  tramway  workers  are 
about  to  ask  for  an  advance  of  48.  per  week  in  wages,  to  meet  the 
increased  cost  of  living. 

Soutli-We.stern  Railway  Electrilieation.— The  yearly 

report  of  this  company  states  that  the  electrification  of  the  com- 
pany's suburban  lines  has  made  steaily  progress  during  the 
past  year.  The  main  power  house  at  Wimbledon  and  the  sub- 
stations at  other  places  are  practically  completed,  and  the 
machinery  is  being  erected.  Several  of  the  new  electric  trains  have 
been  constructed  and  the  remainder  are  being  proceeded  with. 
Good  progress  has  also  been  made  with  the  placing  of  conductor 
rails,  the  bonding  of  track  rails  and  the  laying  of  high-tension 
cables  on  the  first  section  of  the  railway  to  be  electrified,  i.e.,  the 
lines  from  Waterloo  to  Kingston  ria  Twickenham  and  via  Maiden. 
Capital  expenditure  during  the  year  has  included  £1. '13,303  on 
electrification  of  suburban  lines  and  £169,221  on  electric  power 
stations,  &c. 

Crug'uay.  —  The  iJiario  Olicial  publishes  a  law  author- 
ising the  Executive  Power  to  make  arrangements  for  the  transfer 
to  the  State  of  the  Ferrocarril  y  Tranvia  del  Norte.    Within  a  year 


of  the  nationalisation  of  this  system,  the  new  directorate  of  the 
line  will  present  to  the  Executive  Power  a  scheme  for  the  electri- 
fication and  extension  of  the  tramway,  which  undertaking  must  be 
completed  within  three  years. — Hoard  of  Iruie  Gazette. 

Warreni)oint. — Electrification  Scheme. — A  project 

is  being  promoted  by  a  Belfast  company  to  secure  the  interest  of  the 
directors  in  the  Warrenpoint  and  Roskern  Tramway  Co.,  and  to 
introduce  an  electrical  system.  The  line  had  always  been  worked 
by  horses.     i,)nite  recently  it  closed  down. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Illicit  Wireless   Apparatus. — At  Newcastle-on-Tyne 

Police  Court  on  the  2ad  inst.,  R.  H.  Barnett,  of  25,  Dean  Street, 
Newcastle,  was  charged  with  having  in  his  possession,  without 
written  permii^sion  of  the  Postmaster-General,  component  parts  of 
apparatus  for  sending  and  receiving  messages  by  wireless  tele- 
graphy.    Defendant  pleaded  guilty. 

It  was  shown  in  evidence  that  Barnett  was  a  retail  dealer,  who 
had  in  his  shop  window,  and  exposed  for  sale,  a  wireless  spark 
coU.  The  proceedings  were  taken  at  the  express  request  of  the 
military  authorities,  who  desired  that  attention  should  be  specially 
directed  to  the  necessity  for  a  person  who  had  anything  to  do 
with  wireless  apparatus  to  have  a  licence.  None  of  the  parts  had 
been  sold  since  the  war  began. 

The  Court,  although  convinced  of  the  hona  fides  of  Barnett,  fined 
him  £10  and  costs. 

Imperial    Wireless   Chain. — Whilst    stating    in  the 

House  of  Commons  that  a  considerable  amount  of  work  had  been 
carried  out  in  connection  with  the  English  and  Egyptian  stations, 
the  Postmaster- General  added  that  the  question  of  proceeding 
further  with  the  construction  of  the  Imperial  wireless  chain  was 
under  consideration,  in  view  of  the  altered  situation  arising  from 
the  war. — Times. 

International  Tele»:rapliic  Conference. — The  Con- 
ference, which  was  to  have  been  held  at  Paris  this  spring,  has  been 

postponed. 

Teleffraius  in  Code. — The  Postmaster-General  has 
authorised  the  use  of  Broomhall's  Imperial  Combination  Code  in 
communication  with  aU  South  American  countries  except  Brazil 
and  Dutch  and  French  Gaiana.  This  is  in  addition  to  the  ABC 
C5th  ed.),  Scott's  (10th  ed.).  Western  Union,  Lieber's,  and  Bentley's 
codes. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

.\berdare. — March  6th.  U.D.C.  Twelve  months'  supply 
of  cables,  meters,  joint-boxes,  kc,  lamps,  uniforms,  tickets  and 
other  stores.     See  "  Official  Notices  "  February  5th. 

Australia. — Brisisane. — March  loth.  Motor-generator, 
power  board,  ice,  for  Postmaster-General.  See  "  Official  Notices  " 
January  15th. 

Melbourne. — March  16th.  White  Wheatstone  receiving  tape, 
for  Postmaster-General.     See  "  Official  Notices  "  February  5th. 

Belfast. — March  15th.  Twelve  months'  supply  of  stores 
for  the  Tramways  and  Electricity  Committees.  See  "  Official 
Notices  "  February  19th. 

Birkenhead. — March  9th.  Corporation.  Continuous- 
current  meters  and  house-service  fuse  boxes.  See  "  Official 
Notices"  February  26th. 

Burnley. —  March  22nd.  Electricians'  work  for  the 
B.  of  G.     Forme,  ice,  from  Mr.  .1.  S.  Horn,  Clerk,  Union  Offices. 

Bury. — March  8th.  Constructional  steelwork  in  connec- 
tion with  the  electricity  generating  station  extension.  Mr.  J. 
Ainsworth  Settle,  Borough  Engineer,  Bank  Street. 

1>0\  er. — ^larch  0th.  Electrical  sundries  and  cables  for 
a  year,  for  the  Harbour  Board.  Blr.  Martyn  Mowll,  Registrar, 
Castle  Street. 

Dundalk.  — March  23rd.  U.D.C.  Twelve  months' 
supply  of  stores  for  the  Electricity  Department.  See  "iiffioial 
Notices  "  today. 

Edmonton.  —  I^Iarch  10th.  Hlectric  lamps  for  the 
B.  of  (J.     Mr.  F.  Shelton,  Clerk,  The  Grange,  White  Hart  Lane, 

Tottenham. 

Grimsby. — JIarch  «th.  Corporation.  Two  years'  supply 
of  motor-type  meters.     See  "  Official  Notices"  February  26tb. 

Ileston  and  IsleMorth.— IMarch  iJth.    I'.D.C.    Twelve 

months'    supply    of     electrical     stores.      See   "Official    Notices" 
February  26th. 

Hove.  —  March    iC.th.      Corporation.  One    500-KW. 

mixed-pressure    steam   turbine,   complete   with  n.c.   230'285-Tolt 

generator  and   surface   condensing   plant  ;  also  a  battery  of  115 
accumulators.    See  "Official  Notices  '  to-day. 
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llford.— :^tarcli  '.Uh.  U.D.C.  Supply  and  delivery  of 
electric  cjal-wagon.     Mr.  A.  H.  Shaw,  Electricity  Work?. 

Italy.— Telephone  and  electric  lighting  material,  tele- 
phone wires  and  motor  phnt,  for  a  firm  at  Palermo.  Write  to 
Secretary,  British  chamber  of  Commerce  for  Italy,  1.  Via  InnoceczD, 
Fragoni.  Genoa,  quotingr  Board  of  Trade  reference.  No.  514. 

Kirkcaldy. — March  22nd.  Corporation.  Twelvemonths' 
Bupplv  of  brass  castings,  pitch,  iron  casting's,  itc,  for  the  Electricity 
and  Tramways  Committer.  Forms  of  tender  from  Mr.  0.  F. 
Francis,  Burgh  Electrical  Engineer. 

Li\ei'l)Ool. — March  12th.  Electrical  fittings  for  a  year 
for  the  Select  Vestry.     Mr.  G.  W.  Coster,  Clerk,  Brownlow  Hill. 

London. — L.C.C. — March  16th.  Reconstruction  of  three 
miles  of  single-line  tramway  on  the  underground  conduit  system. 
Specifications,  ice.  (£5),  from  Chief  Engineer,  County  Hall,  Spring 
Gardens,  S.W. 

HoRN'SEY. — March  16th.  Meters,  cables  and  stores,  kc,  for  the 
T.C.     See  "Official  Notices"  February  19th. 

Bow. — March  9th.  Electrical  supplies,  for  the  Managers  of  the 
Poplar  and  Stepney  Sick  Asylum  District.  Forms  of  tender  from 
the  Clerk.  Devons  Road,  Bow,  E. 

Wandsworth. — March  l.">th.  B.  of  G.  One  month's  supply  of 
electrical  fittings,  for  the  Wandsworth  Union.  Forms  of  tender 
from  the  Clerk,  Tnion  Offices,  St.  Johns  HUl,  S.W. 

Londonderry.  —  March  18th.     Corporation.     Engine- 
room  stores,  carbons,  meters,  bitumen,  fuse-boxes.   Forms  of  tender  ' 
from  the  Electrical  Engineer,  Electricity  Department. 

JIaccleslield. — March  lOth.  Cheshire  County  Asylum, 
Parkaide.    Electrical  goods  for  one  year.    Mr.  Wm.  Tingay,  Clerk. 

Manchester.  —  March  9th.  («)  One  250-kva.  trans- 
former, and  (.*")  E.H.T.  and  l.t.  cables.  Mr.  F.  E.  Hughes,  Secretary, 
Electricity  Dapartment. 

March  10th.  Three  3-wire  balancers  for  the  Electricity  Com- 
mittee. Mr.  F.  E.  Hughes,  Secretary,  Electricity  Department, 
Town  Hall. 

\ewi»ort  (Mon.). — March  Lith.  Uniform  clothing  for 
the  Corporation  Electricity  and  Tramways  Department.  Mr.  N.  J. 
Young,  General  Manager. 

Pontypridd.  —  March  8th.  U.D.C.  Twelve  months' 
stores  for  Electric  Lieht  and  Tramways  Department.  See  "  Official 
Notices  "  February  19th. 

Roclidale. — March  11th.  Twelve  months'  supply  of 
stores  for  Tramways  Department.  Mr.  G.  Webster,  General 
Manager,  Tramway  Offices,  Mellor  Street. 

Salford, — March  8th.  Axles  and  wheels  for  24  bogie 
cars.     General  Manager  of  tramways,  32,  Blackfriars  Street. 

South  Shields. — March  12th.  Twelve  months'  supply 
of  eogine-room  stores  for  the  electricity  works.  Specification 
from  Mr.  H.  S.  Ellis,  Borough  Electrical  Engineer. 

Spain. — The  Ministerio  de  la  Gobemacion  is  inviting 
tenders  for  the  construction  of  a  telephone  line  between  Barcelona 
and  La  Junqaera,  and  one  from  Barcelona  to  Valencia. — Board  of 
Trade  Journal.  • 

Swindon. — March  13th.  Corporation.  Twelve  or  six 
months'  stores  for  Electricity  and  Tramway  Departments.  See 
"Official  Notices"  February  19th. 

Swinton    and    Pendlebnry.— March   I9th.     U.D.C 

Cables,  joint-boxes,  bitumen  and  joint-box  compound.    See  "Official 
Notices''  to-day. 

Transvaal.  —  Bethal.  March  25th.  Municipality. 
Supply  and  erection  of  generating  and  pumping  plant  and  overhead 
electric  distribution  system.  Specifications  from  the  consulting 
engineer,  Mr.  H.  Hancock.  P.O.  Box  62,  Klerksdorp  (deposit 
£1  Is.). 

Warrington.— March  9th.  Electrical  goods  (German 
or  Austrian  barred)  for  the  B.  of  G.,  for  six  months.  Forms,  &c., 
from  Arthur  Battomley,  Clerk,  Bewsfy  Chamber. 

March  16th.  Motors,  cables,  and  e.h.t.  feeder  panel,  for  the 
Electricity  Department.     See  "  Official  Notices  "  to-day. 

AVig'au. — March  16th.  Corporation.  Supply  of  stores 
for  the  Electric  Light  Department.     See  "  Official  Notices  "  to-day. 

Wrexham.— March  17th.  Meters,  oils,  coal,  &c.,  for 
the  Corporation  Electricity  Department,  for  a  year.  Borough 
Electrical  Engineer,  Willow  Road, 


CLOSED. 


Barrow. — The  T.C.  has  placed  an  order  for  a  200-kva. 
transformer  with  the  British  Westinghouse  Co.,  at  £125  ;  this  was 
the  lowest  of  three  tenders  received.  The  T.C.  has  adopted  the 
engineer's  suggestion  that  wherever  possible,  existing  contracts  for 
oils  and  stores  should  be  renewed  for  12  months  with  the  game 
contractors. 


Bingley  (Aorks).— TheU.D.C.  has  placed  a  12  months' 
contract  for  the  sole  supply  of  single  and  polyphase  balanced  load 
meters  with  the  Electrical  Apparatus  Co.,  Ltd. 

Rirniinn'Isani. — The  City  Council  is  being  asked  to 
sanction  the  purchase  of  2,000  tons  of  steel  rails  and  fishplates 
from  the  Lorain  Steel  Co.,  of  America. 

Blackpool. — The  Corporation  has  accepted  the  tender 
of  the  Davenport  Engineering  Co.,  for  a  new  cooling  tower  at  the 
electricity  works. 

Bolton. — The  Electricity  Committee  has  accepted  the 
tender  of  the  British  Thomson-Houston  Co.,  Ltd.,  for  switchgear. 

Cardiff. — The  Building  and  Sites  Committee  has  accepted 
the  tender  of  Messrs.  H.  J.  Cash  i:  Co.,  at  £2,400,  for  the  electric 
installation  at  the  new  Technical  Institute. 

Croydon. — The  T.C.  has  accepted  the  tender  of  Messr?. 
Bibcock  &  Wilcox,  Ltd.,  for  the  following  plant  at  the  electricity 
works  : — 

Boiler,  superheater,  and  economiser,  £4,215 ;  two  chain-^ate  stokers, 
£920;  motor-driven  induced-draught  plant  with  iron  chimney,  £795 ; 
indicatitig  steam  tlow  meter,  £23. 

Dewslinry. — The  B.  of  G.  has  accepted  the  tender  of 
Mr.  F.  Dutton,  of  Heekmondwtke,  for  electric  bell  work  at  the 
Nurses'  Home  and  Infirmary,  at  £27  17s.  Od. 

Dover. — The  Corporation  Electricity  Committee  has 
accepted  the  tender  of  the  British  Thomson-Houston  Co.,  Ltd.,  for 
a  1,000-KW.  turbo-alternator  set  complebe  with  exciter,  condenser 
and  pumps,  at  £4,725. 

The  Tramways  Committee  has  given  an  order  to  Messrs.  Dick, 
Kerr  &  Co.  to  supply  60  tons  of  rails  and  the  necessary  fishplates, 
at  £8  15s.  and  £11  los.  per  ton  respectively. 

Fincliley. — The  D.C.  has  decided,  should  circumstances 
render  it  necessary,  to  buy  against  the  contractors  for  the  supply 
of  500  tons  of  coal  for  the  works  over  a  period  of  three  months. 
The  firm,  haying  delivered  93  tons  of  the  quantity  arranged,  have 
written  stating  that  they  will  be  unable  to  deliver  any  further 
quantities  in  the  immediate  future,  but  will  do  so  when  circum- 
stances permit. 

(«las<!,'OW. — The  Clyde  Navigation  Trustees  have  accepted 
the  following  tenders  for  eq  aipment  in  connection  with  the  new 
32  ton  electric  crane  at  Queen's  Dock  : — Cables — Johnson  &  Phillips, 
£947  ;  switchboard — Crompton&  Co.,  Ltd.,  £111  ;  coaling  cradle — 
Sir  William  G.  Armstrong,  Whitworth  &  Co.,  Ltd.,  £650  ;  and  three 
weighbridges— W.  &  T.  Avery,  £540. 

Horsham. — The  U.D.C.  has  placed  a  contract  for  d.c. 
meters  with  the  Electrical  Apparatus  Cj.,  Ltd.,  for  the  year  ending 
March,  l:il6. 

Ilford. — The  following  tenders  have  been  accepted  by 
the  E'.ectricity  Committee  for  supplies  of  coal  for  a  period  of  three 
months  :  — 

E.  Poster  &  Co. — 1,000  tons  Ibstock  medium  peas,  19s.  lid.  per  ton ;  500  tons 
Ibstock  D/H  n>its,  17s.  5d.  per  ton  ;  500  tons  ditto  slack,  17s.  5d.  per  ton. 
Bradbury,  Son  &  Co.,  Ltd.,  Warwickshire  (Tamworth). — D/S  nuts,  50  tons 
per  week,  21s.  Id.  per  ton. 

Leyton. —  The  tender  of  Messrs.  W.  Rickard,  Ltd., 
has  been  accepted  by  the  U.D.C.  for  a  six  months'  supply  of  cable 
at  basis  prices,  ranging  from  £32  lis.  for  M/18  to  £101  13s. 
for  7/14.  The  tender  of  the  Oliver  Arc  Lamp,  Ltd.,  has  also 
been  accepted  for  the  supply  of  22,000  pairs  of  "  Oriflamme  ' 
carbons,  at  £5  7s.  6d.  per  1,000  pairs,  and  18,000  pairs  of  "  Metro- 
tUmme,"  at  £5  15s.  per  1,000  pairs. 

The  present  contract  for  the  supply  of  engine  oils  to  the  Elec- 
tricity Department  is  to  be  extended  for  a  further  period  of  12 
months  upon  the  same  terms. 

London. — Bethnal  Green.     The  B.C.  is  recommended 

to  accept  the  tender  of  Messrs.  Measures  Bros.,  at  £534.  for  iron  and 

steel  work  at  two  sub-stations. 

L.C.C. — It  is  stated  that  the  tender  of  the  British  Westinghouse 

Electric  and  Manufacturing  Co.,  Ltd.,  at  £62.003,  has  been  accepted 

for  the  supply  of  two  8,000-KW.  turbo-generators  at  the  electricity 

station  at  East  Greenwich. 
St.  Pangeas. — The  B.C.  Electricity  Committee  has  received  the 

following  tenders  for  the  supply  of  250,000  pairs  of  open-typa  arc 

lampcirbons  :  — 

General  Electric  Co.,  Ltd.  (recammended)  ..        ..        £2,0j9 

Wells  Electrical  Co 2,185 

Oliver  Arc  Lamp,  Ltd 2,185 

Engineering  and  Arc  Lamp,  Ltd.  2„186 

British  Central  Electric  Co 8,480 

Wm.  Geipel  i4  Co 2.685 

London  Commercial  Electrical  Stores,  Ltd 3.630 

The  Electrical  Supplies  Co 3.880 

The  engineer,  in  recommending  the  acceptance  of  the  above 
tender,  pointed  out  that  the  cost  of  a  similar  quantity  of  carbons 
at  last  year's  price  would  only  have  been  £871  15s. 

St.  Mabtleisoxe. — The  Electricity  Committee  recommends  the 
acceptance  of  the  tender  of  Messrs.  R.  H.  Towler,  for  the  supply 
of  a  blow-down  tank,  at  £87. 

The  Committee  has  accepted  th^  tender  of  Messrs.  T.  Press  &  Co. 
for  renovating  the  interior  of  Aybrook  Street  sub-station,  at 
£34  10s.,  and  of  Messrs.  Carter  *:  Co.  for  retiling  and  renovating 
the  rotary  converter  room,  at  £53. 
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Stkpnet.— The  Electricity  Committee  has  received  the  under- 
mentioned tenders  for  the  supply  of  50  tons  of  moulded  pitch:  — 
T.  Crow  4  Sons  (rcoommeoded)    . .    f  1    9    6  per  ton 
Forbes.  Abbott  i  Lennard,  Ltd.        ..       1  14    9      ,, 

Grindlay  &  Co.,  Ltd 1  17    3     „ 

J.  Smarts- Son       2    0    0,, 

The  Committee  has  accepted  offers  of  1,930  tons  of  coal  for  the 
Electricity  Department  at  prices  varying  from  15?.  9d.  to  21p.  6d.  par 
ton. 

Bebmokdsey. — The  Electricity  Committee  has  had  under  con- 
sideration tenders  for  the  supply  of  coai  for  the  period  ending 
Jane  30th  next,  but  as  the  increase  in  price  is  very  considerable, 
and  having-  regard  to  the  Government  statement  as  to  bringing 
down  coal  price?,  the  Committee  dofs  not  consider  it  would  be 
advisable  to  make  a  contract  at  the  present  time.  It  is  therefore 
proposed  to  uarchase  400  tons  of  Shipley  peas  from  Messrs.  Myers, 
Rose  i:  Co.,  Ltd.,  at  229.  3d.  per  ton. 

The  following  tenders  have  been  received  by  the  London 
Education  Committee  for  installing  eUotric  light  at  the  Scawfell 
Street  School.  Ha?gerston  :  — 

Johnson,  O'SulIivan  &  Co (recommended)  £313 

A.  Hawkiosft  Sons 322 

Ali^ha  Manufacturing  Co.  344 

Lund  Bros.  &  Co 375 

T.  N.  Kingdon  &  Co 307 

G.  Weston  n  Sons,  Ltd 415 

Luton.— The  T.C.  has  accepted  the  tender  of  the  Harris 

Patent  Feed  Water  Filter,  Ltd.,  for  a  water-softening  plant  for  the 
refuse  destructor,  at  £12U. 

Maidstoue.— Subject  to  a  loan  being  granted,  the  T.C. 
has  accepted  the  tender  of  the  Brush  Electrical  Eagineering  Co., 
Ltd.,  for  a  l,2oU-K\v.  turbo-alternator  of  the  Ljangstrom  type,  at 
£6,887. 

Maiiclie.ster. — The  Electricity  Committee  has  accepted 

the  following  tenders  : — 

J.  Spancer,  Ltd.— Low-pressarepinework  and  valves,  Stuart  Street  Station. 
B.  I.  and  Helsby  Cables,  Ltd.,  and  W.  T.  Htnley's  Telegraph  Works  Co., 
Ltd.— Cables. 

The  Gas  Committee  has  approved  the  Electric  Construction  Co., 
Ltd.,  as  sub-contractors  for  dynamos  required  in  connection  with 
the  construction  of  a  retort  house. 

The  Rivers  Committee  has  accepted  the  tender  of  Messrs.  Glenfield 
and  Kennedy,  Ltd.,  Kilmarnock,  for  electrically-operated  rectan- 
gular channel  penstock-'. 

The  Tramways  Committee  has  accepted  the  tender  of  the  B.I. 
and  Helsbv  Cables,  Ltd.,  for  tramway  rail  bonds,  and  that  of  Messrs. 
Hadfield,  Ltd.,  for  steel  portable  track  rails. 

j\orth  Bierley. — Out  of  32  tenders  submitted  for  the 
supply  of  800  lamps  to  the  North  Bierley  Union  Authorities, 
Bradford,  that  of  Mr.  H.  Moss  has  been  ac3epted. 

Sall'oi'd, — The  Electricity  Committee  has  accepted  offers 
for  the  purchase  of  the  undermentioned  plant,  to  be  displaced  at 
the  Electricity  Station,  Frederick  Road  : — 

R.  Openshaw. — Two  reciprocating  eneine  Bet?,  .i'l,650. 

T.  Mitchell  i*t  Sons,  Ltd. — Tliree  continuous  current  motors,  £105- 

The  tender  of  Messrs.  G.  Wragge,  Ltd.,  has  been  accepted  by  the 
Committee,  at  £104  Hh.,  for  steel  and  glass  partitions  at  the  Elec- 
tricity Station. 

Woherhaiiiptou. — The  Corporation  has  placed  a  con- 
tract for  the  whole  of  its  requirements  for  A  c.  meters  with  the 
Electricil  Apparatus  Co.,  Ltd.,  for  a  year. 


Institution  of  Electrical  Engineers.— Thursday,  March  lllh.  At  8  p.m. 
At  Victoria  Kmbankment,  W.C.  Paper  on  "Electric  Cooking,  mainly 
from  the  Consumers'  Point  of  View,"  by  Mr.  W.  R.  Cooper. 

(Yorkshire  Local  Section'.- Wednesday,  March  lOth.  At  7  p.m. 
At  Philosophical  Hall,  Leeds.     Paper  as  abjve,  by  Mr.  W.  R.  Cooper. 

(Manchester  Local  Section).— Tuesday,  March  9th.  At  7.30  p.m. 
At  Engineers'  Club,  17,  Albert  Square.  Paper  on  "  Electricity  Applied  to 
Mining,"  by  Mr.  C.  P.  Sparks. 

(Scottish  Local  Section).— Tuesday,  March  9th.  At  8  p.m.  At 
Princes  street  Station  Uotel,  Edinburgh.  Paper  on  "Automatic  Pro- 
tective Switchgear  for  Alternating-Current  Systems,"  by  Mr.  E.  B. 
Wedmore, 

Institute  of  Marine  Engineers.  —  Fii  lay,  March  12th.  At  8  p.m.  At 
Tower  Hill,  Minoriea.    Annual  Meeting. 

Pbfsical  Society  of  London.— Friday,  March  12:h.  At  8  p.m.  At 
Imperial  CoUeee  of  Science,  South  Kensington.  Papers  on  "  The  Esti- 
mation of  High  Temperatures  by  the  Method  of  Colour  Identity,"  by 
Messrs.  C.  O.  Paterson  and  B.  P.  Dudding  ;"  The  Unit  of  Candle-power 
in  White  Light,"  by  Messrs.  C.  C.  Paterson  and  B.  P.  Duddicg  ;  and  "  The 
Relative  Losses  in  Dielectrics  in  Equivalent  Electric  Fields,  Steady  and 
Alternating  (R.M.S.),"  by  Mr.  G.  L.  Addenbrooke. 

Soulh-Western  Polytechnic  Institute.- Friday,  March  12th.  At  8  p.m. 
At  Manresa  Road,  Chelsea,  B.W.  Presentation  of  Prizes  and  Certittoaies 
by  Mrs.  Hayes  Fisher, 

Greenock  Electrical  Society.— Saturday,  Ma:oh  13th.    Visit  Messrs.  Mavor 

and  Coulson's  Works,  tiiasgow. 


NOTES. 


I'ateuts  and  .41ieii  Eneiiii«'S. — Mr.  C.  E.  Lugard  has 

been  granted  licences  by  the  Board  of  Trade  in  respect  of  Patents 
Nos.  13,067-8  9,  of  190(; "(Schuster  and  another). 

Educational  Xotes. — hi  connection  with  classes  held 
at  23,  Great  Quebec  Street,  Marylebone,  W.,  Mr.  K.  H.  Bird,  M.A., 
now  undertakes  the  preparation  of  candidates  for  science  and 
engineering  degrees  (external  students)  of  the  University  of 
London  ;  entrance  to  the  City  and  Guilds  Engineering  College, 
the  Finsbury  Technical  College,  ,V:c;.  ;  Graduation  and  Associate 
Membership  of  the  Institutions  of  Civil,  Mechanical,  and  Elec- 
trical Engineers ;  factory  inspectorships,  &c.  The  engineering 
department  has  been  organised  and  is  carried  on  under  the  personal 
direction  of  Mr.  G.  W.  de  Tunzelmann,  B.Sc,  M  I.E.E.,  consulting 
engineer,  formerly  Professor  of  Physics  at  the  Royal  Naval  College, 
Dartmouth,  who,  as  many  of  our  readers  will  remember,  organised, 
and  for  some  years  conducted,  one  of  the  best  known  private 
engineering  schools  in  England,  and  is  a  recognised  authority  on 
the  education  and  training  of  engineering  students. 

The  Ponder's  End  works  of  the  Edison  &  Swan  United  Electric 
Light  Co.,  Ltd.,  Middlesex,  were  visited  on  Wednesday,  the  24th 
ult.,  by  the  members  of  the  Chemical  Society  of  the  Royal  College 
of  Science,  South  Kensington,  Mr.  E.  W.  Swann,  their  excursion 
secretary,  being  responsible  for  the  arrangements.  An  interesting 
tour  was  made  through  all  the  lamp  manufacturing  departments, 
including  carbon  and  drawn-wire  sections. 

Piiltlic  Li|ilitiii<>'   ill   War   TiiiH'. — The    Illuminating 

Engineci-  states  that  a  Committee  of  the  Illuminating  Engineering 
Society,  formed  to  consider  the  framing  of  recommendations  on 
shop-window  lighting,  so  as  to  enable  merchants  to  comply  with 
the  requirements  of  the  authorities,  and  at  the  same  time  to  get 
the  best  illumination  possible  in  the  present  circumstances,  has 
prepared  a  series  of  recommendations  which  have  been  approved 
by  the  Council  and  submitted  to  the  authorities.  The  Committee 
has  invited  the  co-operation  of  several  representatives  of  the  Joint 
Committee  formed  to  prepare  the  draft  standard  ppecificatiim  of 
street  lighting,  in  order  to  consider  what  steps  can  be  taken  to 
make  a  similar  study  of  the  "  scientific  darkening  "  of  the  streets. 


FORTHCOMING    EVENTS. 


Royal  Institution  of  Great  Britain.- Saturdays,  March  dth  and  1.1th.  At 
;t  p.m.  At  Albemarle  Htreet,  W.  Lectures  III  aud  IV  ou  "  Recent 
Keaearches  on  Atoms  and  Ions,"  by  Sir  J.  J.  Thomson,  F.H.8. 

Salford  Technical  and  Engineering  Association.— Saturday,  March  Gth. 
At  7  p.m.  At  Bnyal  Tedinlcal  Inslituto,  Peel  Park.  Paper  on  "  The 
Strength  of  Iron  Casting?,"  by  Mr.  B.  L.  Rhcad. 

Association  of  Engineers-in-Charge. -Saturday,  March  6th.  At  7.30pm. 
At  St.  Bride's  Inmitiue,  Bride  Lane,  E.C.  Debate  on  "  How  to  Pay  lor 
the  War,"  a  scheme  proposed  by  the  British  Kngincars'  AseociatioD. 

Wednesday,  March  lOth.  At  8  p.m.  Paper  on  "  Modern  Steam 
Laundry  Machinery,  mo  e  Particularly  as  Applied  to  Institution  Work," 
by  Mr.  B,  P.  Plockton. 

Institution  of  Mechanical  Engineers  iGraduatcs'  Association.— Monday, 

March  8th.     At  H  p.m.     Paper  on  "  PropeUiug  Machinery  lor  Ship.t,"  by 
Mr.  W.  J.  Drummond., 

Institution  of  Civil  Engineers.— Tuesday.  March  ilth.  At  8p.m.  At  Great 
GcirKC  Street,  S.VV.  Paper  on  "  The  Improvement  of  the  Kiver  Clyde 
and  Harbour  of  Qlaegow,  IB7319U,"  by  Sir  T.  Mason. 


Wireless  Society  of  London.— Tuesday,  March  ilth.  At  8  p, 
tution  of  Kleocncal  Knginoora,  Victoria  Embankment,  W.C 
"  Waves,"  by  Dr.  Ersklne-Murray. 


At_8  pni.     At  Insti- 
"     Lecture  on 


Royal  Society  of  Arts.- Wednesday,  March  lOth.  At  8  p.m.  At  John 
Street,  Adeiphi,  W.C.  Paper  on  "  Patent  Law  Reform  and  the  War,"  by 
Mr.  J.  W.  Gordon. 


Trade  Statistics  of  the  I  nitcd  States.— An  American 

report  just  issued  quotes  some  interesting  preliminary  figures 
showing  the  course  of  trade  of  the  United  States  during  the  year 
llilt.  Imports  in  that  year  showed  a  slight  decrease  as  compared 
with  those  in  lit  Hi,  and  there  was  a  decreai^e  of  about  £7."),ii00,00ii 
in  exports,  the  figures  for  1914  being  roughly  1 1 1 1 .000,000,  as 
compared  with  £489,000.000.  While  the  European  war  has  un- 
doubtedly had  a  considerable  share  in  causing  this  reduction, 
other  factors  have  not  been  without  influence.  The  largest 
decreases  are  to  ba  found  in  the  headings  raw  materials  for  manu- 
facturing and  manufactures  ready  for  contumption.  The  following 
statement  of  the  imports  and  exports  from  and  to  belligerent 
countries  are  of  interest :  — 


Imports  from. 

Ull:i.  19H. 

Dollars,  Dollars. 


Exports  t'>. 

1913.  1914. 

Dollars.  Dollars. 


United  Kingdom  l'71,9.54,987  278,3:»1,113  .o90,7.Sl',398  69;i,812,29.''. 

France 138,!I33,8:«  104,215,131    153,922.5l'i;  170,104,041 

Belgium            ...  41,46.s,376  30,362,019     64,317,469  34,771,023 

Russia 22,322,9,07  12,306  334     2B,'.m;.o,351  22,260,062 

Japan 9.^,935,9.o7  105,696  2.o2     (;2,499,8i;(  41,750,979 

Germany          ...  184,211,352  149,389,366  351,!i.i0.541  l.o8  294,'.i86 

Austria-Hungary  l'.i,0S3,392  15,6.S3880     22,214,599  12,801,195 

The  effect  of  the  control  of  trade  routes  is  clearly  shown  in  these 
figures,  but  it  is  a  noticeable  fact  that  the  exports  from  America 
to  Italy  showed  an  increase  of  abont  30  per  cent.,  a  circumstance 
from  which  it  is  not  difficult  to  draw  an  inference. 
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Incorporated  Municipal  Electrical  Association. — 

The  President  of  the  I.M.E.A.,  Major  H.  Richardson,  having  been 
called  up  for  Service  on  the  ontbreak  of  the  war,  and  being  unable, 
therefore,  to  discharge  for  the  present  the  duties  of  his  office,  the 
Council  appointed  the  senior  vice-president,  Mr.  A.  C.  Cramb,  as 
acting-president  daring  Major  Richardson's  absence.  Later,  when 
it  became  necessary  to  consider  the  question  of  the  1915  Conven- 
tion which  was  to  have  been  held  in  Dundee,  the  president  ex- 
pressed a  wish  that  only  the  necessary  business  of  the  Association 
should  be  carried  on  at  present,  and  that  the  usual  Convention 
should  not  be  held  this  summer.  The  Cjunoil,  after  due  con- 
sideration, decided  that  instead  of  the  proposed  Convention  in 
1915  in  Dundee,  business  meetings  should  be  held  in  London  for 
the  transaction  of  routine  business  necessitated  by  the  articles  of 
association  and  for  the  discussion  of  matters  of  general  interest  to 
the  members. 

The  following  is  the  preliminary  outline  programme  of  the 
arrangements,  which  (other  than  dates)  are  subject  to  variation. 

The  meetings  will  be  held  at  the  Institution  of  Electrical  Engi- 
neers. Victoria  Embankment,  W.C,  by  courtesy  of  the  Council  of 
the  Institution,  and  will  be  restricted  to  members  and  official 
delegates. 

Thuesday,  June  17th. 

10  a.m. — To  receive  and   discuss  a  report  prepared   by   Mr.  A.  S. 

Blackman  (chief  electrical  engineer,  Sunderland),  and  Mr.  T. 

Roles  (chief  electrical   engineer,  Bradford),  on   behalf  of  the 

"  Point  Five  "  Association,  on  "The  Practical   Result  of  the 

Point  Five  Tariff." 
2.30  p.m. — To  receive  and  discuss  a  report  prepared  by  Mr.  Frank 

Ayton   (chief    electrical  engineer,  Ipswich),    hon.   secretary 

of  the  Electric  Vehicle  Committee  of  the   I.M.E.A.  on  "The 

Vie  of  Elestric  Vehicles  in  Municipal  Service." 

The  meeting  will  be  followed  by  a  parade  and  demonstration 

of  electric  vehicles. 

Fbipay,  June  18th. 

10  a.m. — Annual  general  meeting.    To  receive  the  annual  report 
and  balance  sheet :  elect  the  officers  and  Council ;  and  transact 
other  business. 
2.30  p.m — If  necessary  the  members  will  reissemble  to  complete 
any  adjourned  business. 
The  usual  visitors"  list  will  on  this  occasion  be  suspended  :  there 
will  be  no  social  functions,  and  it  is  not  proposed  to  invite  ladies. 
The  headquarters  of  the  Council   will   be  the   Hotel  Cecil.    The 
detailed  official  programme  will  be  issued   later.     All  communica- 
tions relating  to   the   business  meetings   should   be  sent   to  the 
secretary,  at  28,  Bedford  Square,  London,  W.C. 

Development  Committee. 

At  the  seoond  and  third  meetings  of  the  Development  Com- 
mittee, held  at  the  Institution  of  Electrical  Engineers,  on  January 
l.^th  and  February  12th,  191.T,  respectively,  the  steps  taken  with 
regard  to  co-opting  further  members  of  this  Committee  were 
reported  upan,  and  the  complete  list  to  date  is  as  follows  : — 
Bepresentinij  the  I.M.E.A. — 

Chairman,  S.  E. 

S.  T.  Allen  (Wolverhampton). 
F.  Ayton  (Ipswich). 
A.  S.  Blackman  (Sunderland). 
R.  A.  Chattock  (Birmingham). 
A.  C.  Cramb  (Croydon). 
Conn.  Crowther  (Sheffield). 
J.  E.  Edgcome  (Kingston). 
Aid.  EUaway  (Birmingham). 
F.  M.  Long  (Norwich). 

Acting  Hon.  Sec,  J.  W.  Beanchamp  (West  Ham). 
Mepreieiitinij  the  A.M.E.E.  {Greater  Londuii). — 

W.  C.  P.  Tapper  (Stepney). 

S''pre.<teminii  the  B.E.A.  M.A. — 

R.  J.  Iceland  (British  Thomson-Hjuston  Co.). 
G.  Maurice  (General  Electric  Co.). 
H.  C.  Siddeley  (Lancashire  Dynamo  Co.). 
D.  N.  Danlop  (Sec.  B.E  A.M.A.). 

Representing  Electrical  (\i)itractors  Associatwn. — L.  G.  Tate 
(Secretary). 

Sepresenting  Cahle  Makerx^  Association  — L.  B.  Atkinson 
(W.  T.  Glover  &  Co.  Ltd.) 

Bepresenthig  Association  of  Electrical  Poicer  ( ompanies  — W.  A. 
Chamen.     A.  de  Tarckheim  (Secretary). 

Represp.ntinq  British   Electrical  Federation. — W.  L.  Madgen. 

Bepresenting  Society  for  Electrical  Berelopmeni,  I'.S.A.—T.  W. 
Wilcox. 

Sub-CommitteeB  were  appointed  to  deal  with  the  following 
matters : — 

1.  Publicity,  to  be  operated  from  London  district.  Secretary, 
A.  C.  Cramb  (Croydon). 

'2.  Electrical  Installations,  to  be  operated  from  the  Bradford 
district.     Secretary,  T.  Roles  (Bradford). 

'A.  D  imestic  Appliances,  to  be  operated  from  the  Birmingham 
district.     Secretary,  S.  T.  Allen  (Wolverhampton) 

Further  pirticnlars  in  regard  to  the  constitution  of  these  Com- 
mittees will  be  given  when  they  are  completed. 

It  was  coni-idered  advisable  to  distribute  the  operations  of  these 
Committees  over  different  districts  of  the  country,  in  order  to 
make  it  easier  for  persona  who  might,  by  reason  of  their  experi- 
ence or  otherwise,  be  very  nseful,  to  attend  the  meetings. 


Fedden  (Sheffield). 

H.  Richardson  (Dundee). 
Aid.  Pearson  (Bristol). 
H  F.  Proctor  (Bristol). 
T.  Roles  (Bradford). 
A.  H.  Saabrook  (Marylebone). 
Aid.  J.  Smith  (Barrow). 
W.  A.  Vignoles  (Grimsby). 
G.  Wilkinson  (Harrogate). 


1 1  was  also  decided  that  Sab-Committees  shonld  have  the  power 
to  co-opt  persons,  not  necessarily  members  of  the  Development 
Committee  or  of  the  Incorporated  Municipal  Electrical  Association, 
who,  by  reason  of  their  experience  in  connection  with  different 
branches  of  the  electrical  industry,  might  be  willing  and  able  to 
give  assistance  in  the  work  of  the  Sab-Committees, 

.\  Rathcnau  Foundation. — It  is  announced  that  the 

Prussian  Ministry  has  just  given  approval  to  the  Emil  Rathenau 
Foundation  established  by  Herr  Emil  Rithenau  in  conjunction 
with  the  directorate  and  board  of  supervision  of  the  A. E.G.  The 
object  of  the  Foundation  is  to  place  the  Physical-Technical  Beichs- 
anstalt  in  the  position  of  being  able  to  promote  enterprise  in  the 
department  of  electricity  and  magnetism  by  the  acquisition  and 
maintenance  of  distinguished  workers  and  the  grant  of  aid  to  its 
members  and  constant  collaborators  for  nndertakine  journeys  of 
investigation  to  similarly  equipped  institutions  in  Earope  or  in 
transmarine  countries,  together  with  the  appropriate  provision  of 
costly  instruments  for  which  State  funds  cannot  be  rendered 
available.  The  Foundation  has  been  established  in  honour  of  the 
creator  of  the  A.E.G.  on  his  75th  birthday.  When  it  is  mentioned 
that  the  assets  of  the  Foundation  merely  consist  of  obligations  or 
debentures  in  the  A.E.G.  for  100,000  marks  (£5,000),  it  will  be 
obvious  that  the  promoters  of  the  scheme  have  prepared  a  com- 
prehensive programme  for  attempted  realisation,  although  the  real 
value  of  the  obligations  must  have  been  much  greater  than  the 
nominal  value  prior  to  the  outbreak  of  the  War.  At  the  same 
time,  further  contributions  are  looked  forward  to,  as  an  adminis- 
trative council  composed  of  the  president  of  the  curatorship  of  the 
Reichsanstalt,  a  member  of  the  curatorship  and  the  president  of 
the  Anstalt  has  been  appointed  to  decide  upon  the  use  to  be  made 
of  the  available  means  and  of  any  future  additions  to  the  fund. 

"  Powerful  Lights  "  Helined. — The  J/i9/o;-  states  that 
"  a  case  was  heard  at  Mortlala  recently  in  which  a  member  of  the 
Automobile  Association  was  summoned  for  driving  with  powerful 
lights.  The  case  was  particularly  important  because  it  was  the 
first  in  which  the  police  attempted  to  define  the  meaning  of 
'  powerful  lights.'  The  lamps  complained  of  were  electric  side 
lamps  of  6  c.P.  each,  and  the  police  stated  that  the  law  officers  of  the 
Crown  had  given  it  as  their  view  that  any  lamp  showing  a  greater 
power  than  that  of  the  ordinary  oil  lamp  carried  by  taxicabs 
would  be  considered  a  '  powerful  light '  within  the  meaning  of 
the  Regulation  now  in  force.  This  definition  means  that  the  side 
lamps,  if  electric,  must  be  kept  down  to  about  2  c.P.  each  in  order 
to  conform  with  the  present  requirements.  Motorists  must 
therefore  reduce  the  power  of  their  electric  lamps  either  by  using 
smaller  candle-power  bulbs  or  by  adequately  making  the  glasses." 

Manchester    Tramway    Employes'   Society.  —  The 

Manchester  Corporation  Tramway  Employes'  Social  and  Athletic 
Society  reports  that  during  the  past  year  the  membership  stood  at 
2,889,  an  increase  of  300.  Of  the  total  members,  780  are  now  on 
active  service.  The  society  has  furnished  members  in  military 
training  at  Morecambe  with  football  jerseys  and  knickers,  and  100 
packs  of  playing  cards  have  been  sent  to  soldiers  at  the  Front. 
The  income  of  the  society  last  year  amounted  to  £1,304,  and  the 
expenditure,  including  depreciation,  to  £1,196,  leaving  a  profit 
of  £108. 

(«olf. — At  the  annual  meeting  of  the  Aberdeen  Electric 
Golf  Club  it  was  reported  that  the  season  so  far  as  it  went  was 
satisfactory.  The  most  important  competitions,  the  Campbell  Cup 
and  the  medal,  had  to  be  abandoned,  as  over  30  members  were 
serving  with  the  Colours.  Mr.  D.  C.  Campbell  was  re-elected 
captain,  Mr.  E.  F.  Stuart  secretary  and  treasurer,  and  Mr.  A.  C. 
Duthie  assistant  secretary. 

Owneishi])   of   Italian    Water  Tower. — A    curious 

dispute  on  the  question  of  the  ownership  of  the  Lake  of  Gherla  has 
arisen  between  the  Societa  Vareaina  per  Impress  Elettriche  and  the 
Domainal  authoritiea.  The  latter  granted  to  the  former  water 
rights  in  the  Magorabbia  torrent  for  the  generation  of  electricity 
to  work  the  Varese-Gherla-Luino  Railway,  but,  on  the  ground  that 
a  portion  of  the  waters  of  the  Lake,  claimed  as  Domainal  property, 
fall  into  the  torrent,  sought  to  impose  a  rule  limiting  the  intake 
of  water  from  both  the  torrent  and  the  Lake.  As  the  Varesina 
Society  had  already  paid  a  private  individual  who  claimed  the 
Lake  as  private  property,  for  the  use  of  this  water,  the  Domainal 
claim  was  resisted,  and  the  matter  brought  before  the  Court  at 
Varese,  the  Ministers  of  Finance  and  of  Public  Works  being  cited 
as  witnesses.  The  local  Court  having  dismissed  the  case  on  a 
point  of  form,  the  question  has  been  referred  to  the  Corte  d'Appello 
for  decision. 

<iierman    Mireless. — Among  the  (Tcrman   war  news 

received  by  Marconi  wireless,  and  published  in  the  Times  of 
Siturday  last,  was  a  paragraph  stating  that  "  the  General  Electric 
Co.  of  Belgium  will  subscribe  five  million  marks  to  the  new  War 
Loan."  There  is  obviously  an  error  in  translation  here.  The  title 
is  practicaUy  identical  with  that  of  the  Belgian  branch  of  the 
General  Electric  Co.,  Ltd.,  of  London,  which,  of  course,  knows 
nothing  about  the  matter — indeed  that  branch  company  only  has 
a  capital  of  £10,000.  If  there  be  any  truth  at  all  in  the  news,  it 
must  relate  to  one  of  the  German  electrics]  companies  operating  in 
Belgium. 
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Institution    and  Lecture    Notes.— Diesel    Eu«fine 

Users'  Association. — A.t  the  February  meetinpr  of  this  Asso- 
ciation held  at  the  Institution  of  Electrical  Engrineers,  the 
President  (Mr.  J.  E.  Edg-oome)  announced  that  further  particulars 
were  beiner  obtained  in  connection  with  the  question  of  the  use  of 
Mexican  fuel  oil  in  Diesel  engfines,  and  in  connection  with  spacifi- 
oations  for  fuel  oil,  and  that  both  these  subjects  would  be  brouprht 
up  for  further  discussion  at  a  subsequent  meeting-.  He  also 
announced  that  at  the  next  meeting:  the  general  question  of 
insurance  of  Diesel  engines  against  breakdown  would  be  further 
discussed. 

The  discussion  on  the  breakdown  of  a  Carels  Diesel  engine  at 
Oxford,  which  had  been  reported  at  a  previous  meeting,  was 
resumed.  Mr.  F.  H.  Francis  exhibited  a  bolt  head  from  the  con- 
necting-rod big  end  of  his  engine  at  Oxford,  and  explained  that 
this  bolt  was  one  which  had  failed  at  a  previous  breakdown  in 
May,  and  not  at  the  breakdown  now  under  discussion.  He  stated 
that  both  baits  were  very  similar,  and  that  both  were  obtained 
from  the  Consolidated  Diesel  Engine  Manufacturers,  Ltd.  The 
second  bolt  which  broke  had  been  tested  by  the  Sheffield  Testing 
Works,  Ltd.,  and  they  had  stated  that  it  was  made  of  good  quality 
iron.  Mr.  Francis  considered  that  steel  would  have  been  more 
suitable.  He  then  produced  a  table  of  figures  which  he  had  worked 
out  from  particulars  supplied  to  him  by  various  Diesel  engine 
users,  and  pointed  out  that  Mr.  Philip  Smith's  contention  that  the 
bolt  was  overstressed  in  the  case  of  the  Oxford  engine  appeared  to 
be  correct.  It  was  interesting  to  note  that  in  the  case  of  the  Carels 
engines  at  Chelsea  and  Claoton,  which  are  of  the  same  size  as  the 
Carels  engine  at  Letchworth,  the  big-end  bolts  are  2'i  per  cent,  to 
35  per  cent,  larger  in  area.  Apparently  in  the  case  of  the  Chelsea 
and  Clacton  engines  the  makers  had  rehammered  out  the  big  ends 
so  as  to  take  the  largest  bolt  they  could  get  in  without  altering  the 
design  of  the  big  end. 

Mr.  Philip  H.  Smith,  who  had  been  invited  to  attend  the  meeting, 
gave  data  of  relative  stresses  in  big-end  bolts  in  the  case  of  engines 
of  various  makers.  He  contended  that  the  bolts  of  the  big  end  of 
the  connecting-rod  were  of  insufficient  strength  for  their  purpose, 
and  that  the  absence  of  a  proper  radius  under  the  head  of  the  bolt 
was  a  weak  paint  in  the  design.  In  the  course  of  the  discussion 
which  followed,  he  expressed  the  view  that  periodic  annealing  of 
the  connecting-rod  baits  was  not  to  be  recommended,  but  he  con- 
sidered that  such  bolts  should  not  be  stressed  above  3,000  lb.  per 
sq.  in.,  and  that  they  should  be  renewed  every  12  months  or  so,  or 
say,  after  about  :*,000  hours'  run.  He  added  that  in  mentioning 
a  definite  period  for  the  use  of  the  connecting-rod  bolts  he  was  to 
a  great  extent  guided  by  information  given  him  by  Diesel  engine 
users. 

Mr.  Everett  gave  some  further  particulars  concerning  the 
fracture  of  a  gudgeon  pin  on  his  Carels  engine  at  Clacton-on-Sea, 
and  Mr.  Smith  expressed  his  opinion  that  this  might  have  been 
due  to  the  strain  caused  by  a  preignition,  which  was  known  to 
have  occurred  on  the  engine  on  one  occasion  when  the  fuel  cam 
was  not  in  order. 

Mr.  H.  L.  Dixon,  of  Leatherhead,  considered  that  without  some 
further  explanation  it  would  not  appear  to  be  advisable  that  the 
bolts  of  the  big  end  should  be  a  tight  fit,  but  that  any  shearing 
strain  on  the  bolts  should  be  taken  by  a  spigot,  to  which  Mr. 
Smith  replied  that,  in  his  opinion,  a  tight  fit  for  the  bolts  was 
preferable,  but  that  he  considered  that  a  jaw-shaped  connecting- 
rod  was  the  best  arrangement. 

The  next  meeting  is  to  be  held  on  Wednesday,  March  1 7th,  at 
the  Institution  of  Electrical  Engineers.  Information  and  particu- 
lars concerning  the  Association  can  be  obtained  from  the  Acting 
Hon.  Secretary,  Mr.  Percy  Still,  of  19,  Cadogan  Gardens,  London, 
S.W 

Institution  of  Electrical  Engineers.— At  the  meeting  of  the 
Newcastle  Local  Section  on  Monday  (March  1st),  and  that  of  the 
Birmingham  Local  Section  on  Wednesday,  Mr.  C.  P.  Sparks  read  his 
paper  on  "Electricity  Applied  to  Mining.' 

Swedisli  Electrical  Exports. — The  exports  of  electrical 

machinery  from  Sweden  last  year  only  attained  a  value  of 
£188,600,  as  contrasted  with  £251,250  in  1913.  On  the  other 
hand,  there  was  an  increase  in  the  exports  of  telephone  material 
and  apparatus— from  £318,310  to  £340,520. 

I'arliaiiientary. — Second  Rpaditigs. — In  the  House  of 

Lords  on  February  21th,  the  Aberdare  U.D.C.  (Tramways,  &o.) 
Bill,  and  the  Stalybridge,  Hyde,  Moseley,  and  Dukinficld  Tramways 
and  Electricity  Board  Bill  were  read  a  second  time. 

National  Electrical  Wecii. — It  is  proposed  that  the 

National  Electrical  Week  to  be  organised  bv  the  Society  for 
Electrical  Development,  Inc.,  of  New  York,  shall  take  place  early 
in  the  spring  of  1916. 

Apiiointnicnts  Vacant. — Shift  enfiineer  (I37s.),  for 
Dewsbury  Corporation  ;  switchboard  attendant  (30s.),  for  Stock- 
port electricity  department  ;  plumber-jointer  (lOs.)  ;  two  sub- 
station attendants  (30s.  each)  ;  arc  lamp  trimmer,  for  borough  of 
Wolverhampton  ;  assistant  electrician  and  fitter  (£si),  for  Leicester 
Barough  Mental  Hospital ;  shaft  engineer  ( 1 2s.  to  ISs.),  forRedditch 
U.D.C.     See  our  advertisement  pages  to-day. 

Imiuirics. — Makers  of  the  Arcazon  arc  lamps,  suppliers 
of  graphite  and  manganese  peroxide  in  large  quantities,  and  makers 
of  accessories  and  spare  parts  for  use  with  the  Santoni  and  Sun. 
sbinei  flame  arc  lamps  are  asked  for. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  ichether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  Ttefp  readers  of  the 
Electbical  Beview  posted  as  to  their  movements. 


Central  Station  Officials.— Mr.  H.  J.  HAZELfiRovE, 

draughtsman,  was  presented  with  a  pair  of  pictures,  as  a  mark  of 
esteem,  by  the  start  of  the  Batteraea  Council's  electricity  depart- 
ment, on  his  leaving  to  take  up  a  more  lucrative  position  with  the 
Sturtevant  Engineering  Co. 

Me.  H.  H.  Partington,  of  Falkirk,  has  been  appointed  as  sub- 
stations superintendent  at  the  Salford  electricity  works,  at  a  salary 
of  £200  per  annum.  This  sum  has  been  fixed  as  the  minimum 
salary  for  future  holders  of  this  position. 

Mr.  F.  Pape,  of  Barrow-in-Farness,  has  been  appointed  as  shift 
engineer  at  Eccles  (in  place  of  Mr.  Bedford,  who  has  volunteered 
for  military  service). 

Me.  George  .1.  Hollyee,  A.M. I.E. E.,  has  been  promoted  by 
the  Walthamstow  U.D.C.  to  the  position  of  assistant  electrical 
engineer.  In  this  capacity  he  will  have  entire  charge  of  all  de- 
partments of  the  electricity  undertaking  during  the  absence  of  the 
chief  engineer. 

Mb.  Feed.  Tyrrell,  assistant  electrical  engineer  at  the  AEcDt 
works,  and  formerly  of  Kingston-on-Thames,  has  received  a  similar 
appointment  at  Lagos,  Nigeria. 

Mr.  Fred.  Ddckworth  has  been  appointed  head  clerk  in  the 
Haslingden  Corporation  electricity  and  tramways  department. 

Mr.  Alfred  L.  Lunn,  who  for  the  past  five  years  has  been  one 
of  the  charge  engineers  at  the  Corporation  Works,  Sunderland,  has 
b'pn  appointed  to  a  similar  position  under  the  Manchester  Cor- 
piration,  at  the  Stuirt  Street  works.  He  began  his  new  duties 
on  Monday.  Before  going  to  Sunderland  Mr.  Lunn  was  at  Man- 
chester. The  Sunderland  electricity  staff  presented  him  with  a 
case  of  fish  servers  and  eaters.  Mr.  Wilfred  Yorke,  assistant 
engineer,  made  the  presentation. 

Mb.  F.  p.  Evans,  who  has  acted  as  mains  and  meter  superin- 
tendent to  the  Urban  Electric  Supply  Co.,  Ltd.,  Grantham,  since 
Dicember,  1907,  severed  his  connection  with  the  Grantham 
Works  on  February  24th.  The  staff  presented  him  with  a  set  of 
military  hair  brushes,  a  letter  case  and  a  fountain  pen.  He  left 
Grantham  to  take  up  the  position  of  chief  assistant  at  Market 
Drayton. 

Under  the  present  circumstances,  the  Ilford  Electricity  Com- 
mittee has  adjourned  ..(««  die  the  question  of  the  salary  of  the 
electrical  engineer. 

Tramway  Officials. — Croydon  T.C.  has  increased  the 
salary  of  Mr.  Gordon  Stanley,  engineering  assistant  in  the 
tramways  department,  from  £160  to  £185  per  annum. 

General. — Dr.  Archibald  Barr,  Emeritus  Professor 

of  Civil  Engineering  and  Mechanics  at  Glasgow  University,  has 
been  honoured  by  professional  bretheren  and  former  students  on 
the  occasion  of  his  recent  retiral  from  the  professional  chair.  At  a 
largely-attended  meeting  in  the  Bute  Hall  of  the  University,  one 
portrait  of  Dr.  Barr  was  presented  to  the  University  and  the  other 
offered  for  Mrs.  Barr's  acceptance,  Mr.  .J.  S.  Nicholson,  lecturer 
on  Electrical  Engineering  at  Glasgow  University,  presided,  and  the 
presentations  were  made  by  Mr.  Hugh  Reid.  LL.D.,  of  the  Hyde- 
pirk  Locomotive  Works,  Principal  Sir  Donald  MaoAlister  accepting 
on  behalf  of  the  University  authorities. 

Mb.  Hudson,  of  Messrs.  Hudson,  Sheedi:  Towel),  Ltd.,  has  severed 
his  connection  with  that  firm,  and  has  taken  up  his  old  position 
with  Messrs.  Fredk.  Thomas  i;  Co.,  ls9,  Drummond  Street,  N.W. 

At  last  Monday's  meeting  of  the  members  of. the  Royal  Institu- 
tion, a  letter  was  read  from  the  Hon.  Sib  C.  A.  Parsons.  K  C.B., 
F.R.S.,  enclosing  a  cheque  for  £5,000,  which  he  said  "might  be  of 
some  help  at  the  present  time."  The  managers  passed  a  resolution 
expressing  their  most  grateful  appreciation  of  Sir  Charles's  muni- 
ficence and  discernment  in  unconditionally  placing  the  sum  at 
their  disposal  for  the  purposes  of  the  Institution.  The  resolution 
read  : — "  They  accept  the  gift  as  a  timely  and  noble  recognition  of 
the  good  public  work  the  Institution  has  done  in  the  past,  and  is 
still  doing,  in  the  acquisition  and  diffusion  of  scientific  knowledge, 
and  as  an  incitement  to  maintain  and  extend  its  usefulness  in  the 
unique  position  which  it  has  for  more  than  a  century  occupied." 

Mb.  Wm.  E.  He.mingway  has  been  appointed  by  the  Dewsbury 
B.  of  G.  as  electrician  to  the  workhouse. 

The  Erie  Pump  and  Equipment  Co.,  ICrie,  Pa.,  have  appointed  as 
sales  engineer  Mb.  N.  H,  Brown,  who  was  until  recently  Chicago 
representative  of  the  Bury  Compressor  Co. 

We  congratulate  Mr.  Alan  A.  Campiiei.l  Swinton  on  being 
selected  by  the  Council  of  the  Royal  Society  for  recommendation  for 
election. 

Oltitnary. — The  otlicial  announcement  of  the  Singapore 
riot  of  February  15th  stated  that  Mb.  Belkield  North  Wooll- 
coMitE,  who,  with  his  wife,  was  killed,  was  an  official  of  the 
Eastern  Extension  Telegraph  Co.  It  is  stated  that  Mk.  G.  0. 
Lawson,  of  the  Singapore  Volunteer  Rifles,  who  was  also  killed, 
went  out  to  Singapore  as  an  electrical  engineer  about  three 
years  ago. 

It  is  reported  in  a  financial  daily  that  Mr.  Fbed  W.  Lawson,  of 
Leeds,  a  director  of  Fairbaiin,  Lawson,  Coombe,  Barbpur  \  Co., 
died  at  Bath  on  February  24  tb. 
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The  fnneral  took  place  at  Blaokamoor  Chnioh,  Blackbnni,  on 
February  25th,  of  Mr.  Robebt  Dugdale,  of  431,  Bolton  Road, 
Ewood,  an  electrical  installation  contractor  of  Preston  New  Road. 
Death  was  due  to  pneumonia, 

Mb.  Chakles  Holliday,  who  has  died  at  Crossgates,  at  the 
ag'e  of  69  years,  was  a  former  chief  superintendent  of  telegraphs 
at  Leeds  Post  Office,  retiring  in  1906,  on  reaching  the  age  limit. 
He  joined  the  Electric  Telegraph  Co,  in  I860,  and  shortly  after- 
wards became  an  operator  with  the  United  Kingdom  Telegraph  Co. 
In  1901  he  was  made  superintendent  in  succession  to  the  late  Mr. 
E.  Trenam. 


CITY    NOTES. 


NEW    COMPANIES    REGISTERED. 


Smith  &  Mortimer.  Ltd.  (139,48.';).— This  company  was  regis- 
tered on  Febmaiy  %ch,  with  a  capital  of  £1,000  in  £1  shares  (310  preferred 
"  A,"  30  preferred  "  B,"  and  760  ordinary),  to  carry  on  the  business  of  elec- 
trical engineers,  automobile  and  acc-ssory  manufacturers,  eogineers, 
founders,  smiths,  contractors  and  manufacturers  and  setters  of  an  improved 
combined  magneto  lighting  and  charging  set  for  the  use  of  motor-propelled 
vehicles  invented  by  C.  H.  M.  Smith,  and  to  adopt  an  agreement  between 
H.  Mortimer.  C.  H.  M.  Smith,  H.  W.  Mortimer  and  S.  J.  Mortimer.  The  sub- 
scribers (with  one  share  each)  are  :—H.  Mortimer,  flhanilia  House,  41. 
Crescent  Gardens,  Bath,  auctioneer;  C.  H.  M.  Smith,  "South  Brook," 
London  Koad,  Bath,  electrical  engineer;  H.  W.  Mortimer,  15,  Crescent 
Gardens.  Bath,  accountant ;  6.  J.  Mortimer,  Bhanklin  House,  11,  Crescent 
Gardens,  Bath,  automobile  engineer.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  four;  the  first  are  H. 
Mortimer,  C.  H.  M.  Smith,  H.  W.  Mortimer  and  8.  J.  Mortimer  (all  per- 
manent); qualification,  £.tO;  remuneration  as  fixed  by  the  company.  Solicitor, 
J.  8.  Carpenter,  2,  Pierrepont  Street,  Bath, 

Surrey  Electrical  Co.,  Ltd.  (i39  4fin\— This  company  was 

registered  on  February  21th,  with  .t  capital  of  £2.000  in  1,750  6  per  cent,  pre- 
ference shares  of  £1  each:  and  5.000  ordinary  shares  of  Is.  eicb.  to  carry  on 
the  business  of  manufacturers  and  sellers  of  electrical  appliances,  lamps'and 
electrical  novelties,  motor  appliances,  &C-.  and  to  adopt  an  agreement  with 
F.  R.  Marks,  E.  Dance,  A.  T.  Redgwell,  F-  Tammage  and  F.  Coates.  The 
Bubscribers  (with  one  share  each)  are:— F.  R.  Marks.  Sussex  Lodge,  Wim- 
bledon Park  Road,  Wandsworth,  H,W..  merchant:  J.  D.  Cassels,  Spring 
liOdge,  Southflclds,  S.W  ,  barrister:  E.  Dance,  57,  Geraldine  Road,  Wands- 
worth Common,  S.W.,  traveller.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  three  or  more  than  live  :  the  first  are  F.  R.  Marks.  J.  D. 
Cassels,  E.  Dance  and  A.  T.  Redgwell ;  qoaliflcation,  260  ordinary  shares. 
Registered  office,  77,  East  Hill,  Wandsworth,  S.W. 

East  London  Electric  Co.,   Ltd.   (139.431).— This  company 

was  registered  on  February  Sard,  with  a  capital  of  £1,000  in  £1  shares  (500  6  per 
cent,  cumulative  preference),  to  carry  on  the  business  of  electrical  engineers 
and  contractors,  suppliers  of  electricity,  manufacturers  of  and  dealers  in 
electric,  magnetic  and  galvanic  apparatus,  4o,  The  subscribers  are:  — 
W.  B.  Allcock,  March  Green  House,  Dagenham,  electrical  engineer, 
one  ordinary  share ;  P.  H.  Dipple,  186,  Barking  Road,  Canning  Town,  E., 
licensed  viciualler,  one  preference  share.  Private  compiny.  W.  B.  Altcock 
is  permanent  governing  director,  with  20  per  cent,  of  the  net  prcflts  as 
remuneration.    Solicitor  :  J.  Hands,  97,  Gresham  Street,  E.C. 

Electrodes,  Ltd.  (139,422).— This  comnany  was  registered  on 
February  22oa,  with  a  capital  of  £10  000  in  £1  shares,  to  carry  on  the  busi- 
ness of  manufacturers  of,  and  dealers  in,  apparatus  and  appliances  for  the 
production  of  light  in  reflectors  and  projectors,  electricians,  engineers,  makers 
and  suppliers  of  electticitv,  &c.  The  subscribers  (with  one  share  each) 
are :— A.  M.  Billington,  Suffolk  House,  Laurence  Pountney  Hill,  E.C,  civil 
and  electrical  engineer  ;  A.  M.  Hay,  jun.,  Suffolk  House,  Laurence  Pountoey 
Hill,  E.C,  insuranc9  broker.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  three  or  more  than  five  ;  the  first  are  A.  M.  Billington 
(permanent)  and  others  to  be  appointed  by  the  subscribers  :  qualification, 
XIOO.    Registered  office,  Suffolk  House,  Laurence  Pountney  Hill,  E.C. 

David  Wilson's  Patent  Noiseless  Winch  Co.,  Ltd.  (139.421). 

—This  company  was  registered  on  February  22nd.  with  a  capital  of  £25,000 
in  £1  shares,  to  cany  on  the  business  indicated  by  the  title,  and  that  of 
electrical  and  mechanical  eogineers,  manufacturers  and  sellers  of  machinery, 
and  to  adopt  an  agreement  with  D.  Wilson.  The  subscribers  (with  one  share 
each)  are:— D.  Wilson,  18,  Oreenkeya  Road,  Lisoard,  engineer;  W,  H. 
Pealing,  604,  Tower  Buildings,  Liverpool,  secretary.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  seven  ;  the  sub- 
scribers are  to  appoint  the  first  ;  remuneration  as  fixed  by  the  company. 
Secretary,  J.  8.  Haynes.  Registered  office,  38,  Drury  Buildings,  Water  Street, 
Liverpool. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Suppliers'  Construction  Co.,  Ltd.  (66,081).— Capital,  £350,000 

in  £5  shares.  Return  dated  December  31st,  1914,  All  shares  taken  up, 
£360,000  paid.    Mortgages  and  charges  :  Nil. 

Snn  Electrical  Co.,  Ltd.  (63  261).— Capital.  *4.5,400  in  £1 
shares  (20,000  preference).  '  Return  dated  December  29th,  l'J14.  17.141  pre- 
ference and  5,400  ordinary  shares  taken  up.  £J2,6il  paid.  Mortgages  and 
charges  at  date  of  return  :  £3  325,  since  registered  ;  satisfaction  to  the  extent 
of  £276  on  February  9th,  1915,  of  debenture  stock  dated  March  31st,  1911, 
originally  securing  £7,000. 

Electro-Mechanical    Brake  Co.,    Ltd. —  A     mortgage     on 

land  in  Moor  Street,  West  Bromwich,  with  the  Eagle  Foundry  thereon,  dated 
February  Ist,  1915.  to  secure  all  moneys  due  or  to  become  due  from  the  com- 
pany to  the  London  C.ty  and  Midland  Bank,  Ltd.,  5,  Threadneedle 
Street,  E.C,  not  exceeding  £7,500,  has  been  registered. 

Bishopscastle  Electric  Light  and  Power  Co..  Ltd.— Par- 
ticulars of  £500  debs.,  created  February  Sth,  1915.  filed  pursuant  to  Sec.  93  (3) 
of  the  Companies'  (Consohdation)  Act.  1908.  the  amount  of  the  present  issue 
being  £180.  Property  charged  :  The  company's  undertaking  and  property, 
present  and  future.    No  trustees. 

Spensers,  Ltd.— Issue  on  February  17th,  1915,  of  £850  second 
debs.,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Shipston  Electrical  Co.,  Ltd.— Particulars  of  £200  third 
debs.,  created  February  20th,  1915.  filed  pursuant  to  Sec.  93  (3)  of  the 
Compames'  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged  ;  The  company's  undertaking  and  property,  present  and 
Mure,  including  uncalled  and  unpaid  capita).    No  trustees. 


Lancashire  I  nited  Tramways,  Ltd. 

The  directors  report  that  the  result  of  the  working  of  this  and 
the  operating  companies  comprised  in  this  company's  system, 
worketi  out  as  though  they  were  one  combined  undertaking, 
is  as  follows  for  1914  : — Ti-aflic  receipts  ^68.5,144,  miscellaneous 
receipts  and  electrical  energy  sold  £.3,889,  =  £91,033 ;  less  work- 
ing expenses  £52,786,  cost  of  generating  electrical  energy  sold 
£2,718,  general  charges  (including  direction,  management, 
interest,  etc.)  £.5,401,  rent  of  leased  lines  £.5,188,  =  £66,093, 
leaving  £'24,940,  plus  dividend  on  holding  in  the  New  St. 
Plelens  and  District  Tramways  Co.,  Ltd-  £1.534,  making  the 
profit  of  combined  undertaking  £26,474.  The  receipts,  com- 
pared with  those  of  the  previous  year,  show  an  increase  of 
£3.472.  notwithstanding  a  decrease  in  traffic  receipts  of  £1,889 
since  the  outbreak  of  w;ir.  The  receipts  amounted  to  8.91d.  yet 
oar  mile. 

The  increase  in  expenditure  amounted  to  jQifibl.  This  was  due  principally 
la  the  additional  expenses  occasioned  by  the  working  of  the  Little  Hulton  anil 
l-'arnworth  extensions  and  motor  coaches,  and  to  Heavy  cost  of  maintenance 
of  permanent  way,  owing  to  the  increased  wear  and  tear  of  the  track  by 
heavy  motor  goods  traffic.  During  the  year  the  rates  of  pay  to  employes  have 
been  increased. 

The  company  is  making  allowances  to  the  dependents  of  men  who  have 
joined  the  colours.     Down  to  December  last  j^230  had    been  'granted. 

Three  motor  coaches  were  purchased  at  the  end  of  May,  but  the  chassis 
were  impressed  by  the  military  authorities  early  in  September.  They  proved 
successful  during  the  short  period  they  were  running.  The  profit  amounted 
to  ;^241,  after  writing  off  the  loss  on  the  sale  of  the  vehicles.  Orders  have 
been  placed  for  new  chassis  to  enable  this  traffic  to  be  resumed  at  the  termi- 
nation of  the  war. 

The  interest  and  dividends  received  by  this  companv  from  the  operating 
companies,  together  with  sundry  receipts,  amounted  to  ;£n4.438.  After  deduct- 
ing interest  on  the  prior  lien  debenture  stock  and  expenses,  there  remains 
/ri.'iS.  which  has  been  carried  to  depreciation  account.  There  is  also  an  un- 
divided surplus  on  the  year's  working  of  the  operating  comp.nnies.  after  pay- 
ment of  the  interest  and  dividends  before  mentioned,  of  ;^13,S16.  The  depre- 
ciation and  renewals  accounts  and  amounts  carried  forward  in  the  combined 
comoanies    now   amount  to  /r38.744. 

During  the  year  17  cars  have  been  fitted  with  top  covers,  and  the  directors 
propose  to  cover  a  further  number  of  cars   this  year. 

Owing  to  the  increased  demand  for  power,  a  new  agreement  has  been 
entered  into  with  the  .\therton  Urban  District  Council  for  the  supply  of 
electrical  energy   for  20  years  from  January  1st,  1915. 

The  Hon.  .Arthur  Stanley.  M.P.,  presided  over  the  annual 
moeting.  held  at  Winchester  House.  E.G.,  on  Friday  la.st.  He 
said  that  the  profit  of  the  combined  undertakinc  for  the  Tear 
amounted  to  £'26,474.  as  against  £27.653  in  1913.  The  profit 
in  1913  was  over  £8.000  in  advance  of  any  previous  year,  and 
considering  the  abnoniial  conditions  obtaining  in  the  last  few 
months  the  profit  of  the  past  year  was  a  fairly  satisfactoi-v  one. 
Tlie  increase  in  receipts  was  £3,472.  Up  to  the  end  of  July 
the  tr.iffic  receipts  showed  steady  weekly  increases  aggregating 
£5,000  for  the  seven  months,  but  from  the  date  of  the  out- 
break of  war  there  had  been  a  con.siderable  decrease  in  traffic. 
The  running  of  the  three  motor  coaches  for  three  months 
resulted  in  a  profit  of  £'241.  Those  coaches  had  been  com- 
mandeered by  the  Government,  but  their  e'^perience  during  the 
short  time  they  were  working  confiiTiied  their  action  in  enter- 
ing on  this  branch  of  passenger  traffic,  and  they  had  therefore 
made  an-angements  to  resume  same  as  soon  as  TKissible  after 
the  war.  The  expenditure  had  increased  by  £4.651.  The  work- 
ing of  the  Little  Hulton  and  Pamworth  exteni^ions  for  a  full 
ye^r  as  against  four  months  in  1913  accounted  for  £1.500  of 
this;  higher  rates  of  pay  to  workmen  £800:  and  the  mainten- 
ance of  permanent  way  had  gone  up  by  £2.300.  This  was  due 
to  the  great  increase  in  wear  and  tear  of  track  bv  motor  goods 
lorries.  The  nimiber  of  these  vehicles  now  on  the  roads,  and 
the  certainty  of  further  expansions  in  this  trafiic.  had  created 
-•"  serious  problem  for  those  responsible  for  road  maintenance- 
Tramway  authorities  had  discussed  the  matter  at  length,  and 
in  the  near  future  it  was  honed  that  some  concerted  action 
would  be  taken  to  relieve  those  undertakings  of  the  verv 
onerous  conditions  which  now  obtained  in  connection  with 
the  maintenance  of  the  hiahways.  They  had  adhered  to  their 
praetice  of  transferring  from  the  operating  companies  just 
sufficient  revenue  to  meet  the  interest  on  the  prior  Hen  deben- 
ture stock,  consequently  £13.816.  repre.senting  the  balance  of 
profit  of  the  combined  undertaking  for  the  year,  had  been 
retained  by  the  operating  companies,  the  greater  nortion  hav- 
ing been  placed  to  renewals  account,  and  the  remainder  carried 
forward-  The  depreciation  and  renewals  accounts  and  amounts 
("iriied  forward  in  the  combined  companies  now  amounted  to 
£38,743-  Owing  to  the  increased  demand  by  the  Atherton 
Urban  District  Council  for  the  supply  of  electrical  energy,  it 
bad  become  neces.=ai'>'  to  make  further  additions  to  the  generat- 
ing plant,  which  they  proposed  to  do  this  year.  Inconsequence 
of  this  they  had  thought  it  advisable  to  enter  into  a  new  agree- 
ment with  the  Council,  who  had  agreed  to  extend  the  period 
during  which  they  would  take  a  supply  from  them  from  ten  to 
twenty  years.  Un  to  date  1'29  employes  of  the  associated  com- 
panies had  joined  the  colours.  In  the  cases  of  married  men 
and  single  men  with  dependents  they  were  supplementing  the 
Government  allowances,  so  that  each  family  received  not  less 
than  the  average  wages  earned  before  enlistment. 

Mr.  .J.  S.  Austen  seconded  the  motion. 

The  report  was  adopted. 

(^Continued  on  page  329). 
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THE    ELECTRIC    VEHICLE. 


The  ad^'antages  of  using  the  electric  vehicle  for  municipal 
services  in  the  initial  stages  of  the  electric  vehicle  move- 
ment in  this  country,  have  been  pointed  out  on  more  than 
one  occasion  by  ourselves  and  others.  But  municipal  bodies 
are  proverbially  slow  to  move,  and  the  difficulties  of  pene- 
trating the  charmed  circle  of  municipal  thought  with  a  new 
idea  have  perhaps  been  under-estimated, 
certainly  so  in  those  only  too  numerous  cases 
where  an  apathetic  chief  engineer  has  not 
taken  the  trouble  to  investigate  the  claims 
of  the  "  electric "  and  to  enlighten  the 
Council  as  to  its  possibilities. 

A  Corporation  which  owns  both  electric 
lighting  and  tramway  undertakings,  and 
yet  cannot  find  a  place  for  the  electric 
battery  vehicle  amongst  the  road  equip- 
ment of  its  various  departments,  cannot 
expect  the  inhabitants  of  the  town  to 
attach  much  weight  to  any  arguments  in 
its  favour.  An  ounce  of  practice  in  a  case 
of  this  sort  is  worth  a  ton  of  theory,  and 
it  is  up  to  our  municipal  authorities  to 
lead  the  way — as  in  fact  they  did  when 
the  more  expensive  but  more  efficient 
electric  tramway  superseded  horse  traction. 

A  few  municipal  authorities  are  now 
taking  a  really  active  interest  in  the 
electric  vehicle  ;  a  number  can  also  lay 
claim  to  be  supporters  of  the  Electric 
Vehicle  Committee,  which  is  a  very 
different  thing  ;  while  of  the  remainder 
we  should  not  be  surprised  to  hear  that  a 
considerable  proportion  had  not  perceived, 
even  if  they  have  heard  of,  the  existence 
of  the  electric  vehicle. 

In  justice  to  the  Electric  Vehicle  Committee,  we  may  add 
that  it  has  always  appealed  to  us  as  a  shining  example  of 
unity  of  purpose,  and  we  do  not  doubt  that  it  has  done 
yeoman  service -in  bringing  together  tbe  various  interests 


dependent  on  the  support  accorded  to  it,  and  it  seems  per- 
tinent at  the  moment  to  inquire  just  how  far  this  is  being 
given  by  our  station  ergineers. 

It  would  be  a  thousand  pities  were  the  introduction  of 
the  electric  vehicle  to  he  hindered  at  the  present  time, 
when  events — ill  in  other  respects — have  ccnspired  to  give 


2-TON  Edison  Battkry-drivkn  Dust- Van. 


involved,  and  in  ensuring  some  semblance  of  method  in  the 
initial  stages  of  the  movement. 

The   power   of   the    Committee    for    good,   however,    is 


Edison  Dust- van,  showisg  Body  Tipped. 


it  an  advantage  over  the  too  easily  requisitioned  hoi  se  or 
petrol  vehicle. 

At  the  moment  a  good  deal  of  interest  is  being  taken 
in  the  electrically-propelled  dust  van,  and  trials  cf  such  a 

vehicle  have  been 
carried  out  at  Honn- 
slow,  Iiarnes,  Wolver- 
hampton, Birmirghani, 
West  Bromwich,  Shef- 
field and  Croydon,  re- 
sult'ng  in  certain 
deliuite  rcconuuenda- 
tions.  For  instance, 
Mr.  G.  Bruce  Tomes, 
surveyor  to  the  Barnes 
Urban  District  Coun- 
cil, has  reported  to  his 
Council  on  the  experi- 
mental use  of  two 
electrically  -  propelled 
dust  vans,  which  have 
proved  very  satisfac- 
tory and  resulted  in  a 
recommendation  for 
the  puiihase  of  four 
such  vans. 

We  gather  that  the 
first  van  tried  was  sup- 
plied by  E  iison  Accu- 
mulators,   jjtd.      The 
cost   is    state<l    to   be 
£015    complete    with 
chassis,     batt(  ry     and 
tipping     body  ;       the 
body     is     tipped     by 
a  small  motor  driven 
from  the  main  battery, 
and    only    takes    from 
10  to  15  seconds  to  tip.     The  speed  of  the  van  is  about 
10  miles  an  hour,  and  it  has  a  radius  from  40  to  -15  miles. 
During  the  time  it  was  at  work,  careful  tests  were  made 
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of  the  mileage,  current  consumed.  &c  ,  and  the  running  cost 
per  day,  including  interest  and  repayment  on  the  loan,  wages, 
current,  tires,  maint«nance  of  battery  and  chassis,  insurance. 


Baker  Electric  Ti  i  ck.  with  Detacharle  Body, 


f  l,ouO,  a  saving   of   at   least   £4oO    per   annum    can    be 

effected  by  the  change  cf  system. 

The  comparison  can  also  be  made  in  a  somewhat  different 

way  by  the  number  of 
cubic  yards  collected. 
A  motor-van  collects 
2s  loads  per  week,  and 
four  vans  would  collect 
111'  loads  per  week, 
which,  at  4^  cb.  yd. 
per  load,  would  make 
504  cb.  yd.  A  hors9 
and  cart  collects  21 
loads  per  week,  and  at 
10;'  carts  per  day  (the 
number  now  in  use) 
would  collect  217  cart- 
loads, which  at  2  J 
cb.  yd.  each  would 
make  488  cb.  yd.  Four 
motor-vans  would 
therefore  do  the  work 
with  16  cb,  yd,  to 
spare. 

The  most  striking 
point  in  the  statistics 
is  the  great  difference 
in  the  times  occupied 
by  the  two  classes  of 
vehicles  in  "  collect- 
ing" and  "  travelling." 


and  oil  waste  and  sun- 
dries, &c ,  worked  out 
at  103.  4<1.  per  day. 
This  includes  an  allow- 
ance for  charging 
apparatus. 

The  second  van  was 
a  Baker  electric  chassis 
supplied  by  the  Wolse- 
ley  Motor  Co.  The 
price  if  the  chassis 
with  battery  is  given 
as  £G60,  and  a  body 
with  hand-tipping  gear 
would  bring  tie  cost  up 
to  £750.  The  speed  is 
somewhat  les?,  but  the 
radins  and  running 
cost  works  out  the 
same  as  in  the  former 
case. 

With  regard  to  the 
work  done,  it  was 
found  that  one  van 
will  take  the  place  of 
IG  horses  per  week, 
and  as  the  number  of 
horses  and  carts  re- 
quired for  dust  re- 
moval averages  62  per 
week,  lour  vans  will 
do  the  work  with  a 
small  margin  to  spare. 
On  these  lines  the 
comparative  cost  would 
be  as  follows  : — 

62  horse-cart  day?,  at 
lis.  =  £34  2?. 

24  dust-van  day?,  at 
19=.  4d.  =  £23  43.  :  two 
extra  fillers  to  replace 
one-fifth  of  time  of  10 
carmen  empliyed  in 
fiUingr,  each  at  30s.  =  £3, 
making  a  total  of  £26  4?., 
which  repreients  a  saving 
per  wetk  of  £7  18? .  and 
a  saving  per  year  of 
£110  16?. 

Notwithstanding  a 
capital  expenditure  cf 


Plan  of  2-ton  Baker  Chassis. 


Bakek  Electric  Dust- van,  showing  Body  Tipped. 
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Pl.^n  of  Edison  2-tos  Electric  Ch.vssis,  as  used  on  Dqst  van. 


The  horse  and  cart  spends  2}  hours  per  day  collecting, 
and  6}  hours  per  day  in  travelling  to  the  destructor  and 
back  again.  The  motor-van  spends  an  average  of  b  hr. 
56  min.  per  day  in  collcctirg,  and  2  hr.  34  min.  per  day 
travelling  to  and  from  the  destructor,  thus  reversing 
altogether  the  time  in  which  the  vehicle  is  effectively 
employed  in  the  collection  of  refuse. 

Mr.  Tomes  arrives  at  the  obvious  conclusion  that  a 
change  of  system  should  be  adopted,  and  motor- vehicles 
substituted  for  horse-drawn  vehicles  for  the  purpose  of 
house-refuse  removal. 

Ths  following  tabulated  data  regarding  ihe  performance 
•of  the  EJison  van  during  the  week's  test  may  also  be  of 
interest  : — 

Averajfe  number  of  loada  per  day  ...         ...     "i 

Total  number  of  loads  per  week...         ...         ... 

Averae:e  number  of  miles  per  day  

Total  number  of  miles  per  week... 
Average  enerfry  per  day 
Total  energ^y  per  week      ,,. 

Number  of  fillers  itwo  days  only,  2)      

Total  time  coIlectiBgr         

Total  time  journeys  to  and  from  destiuotor  and 

tippingr 

Average  time  callecting  per  dty  (less  Saturday) 
Average  time  on  j  ourneys  per  day  (less  Saturday  ) 


30 

22  C.-. 

113-.5 

22  1.5 

units. 

12(;  :i 

.. 

3.-  hr 

40  min. 

U  hr 

30  min 

fi  hr. 

Ifi  min. 

2hr. 

«  min. 

Average  number  of  loaders 

-•3 

,,         time  of  loading         

49i  min. 

„             ,,         unloading     ... 

10  min. 

,,             „         working  day            

10  hr. 

„         mileage  from  destructor 

42 

,,         Btop3  per  journey       

37 

time   of   boost   of  current  per  day 

( not  imperative) 

50  min. 

Total  weight  carried 

70  tons  13  cwt. 

Average  weight  per  day          

11  tons  1.5  cwt. 

Total  current  used        ...         

159  units. 

Cost  per  mile      

Id. 

Weather  conditions 

Very  wet. 

Road  conditions... 

Muddy  and  soft. 

Number  of  horses  replaced     

Nearlv  3  per  day. 

Loaders'  time  averaged            ...         

40  hr.  per  week. 

Loaders  employed  on  road- sweeping,  balance'of  time. 

We  understand  that  the  Croydon  Municipal  Authorities 
are  giving  careful  consideration  to  these  results  with  a  view 
to  employing  several  ;!-ton  vehicles. 

In  the  case  of  Shetlield,  unofficial  figures  for  a  trial  e.xtend- 
ing  over  a  day  and  night  show  that  during  the  day  three 
experimental  trips  were  made,  (1  ton  3  cwt.  being  carried  a 
distance  of  ID^  miles,  on  22  units,  while  at  night  five 
similar  trips  were  made  between  11.30  p.m.  and  G.20  a.m., 
the  time  occupied  on  each  journey  (out  and  home)  being 
roughlv  one  hour.     Some    10   ton   14   cwt.  was  carried   a 


Electric  Horse  Ambulance  by  the  Commercial  Truck  Co.,  New  York  (see  pagei328\ 


Rather  more  detailed  but  unofficial  figures  regarding 
another  week's  test  of  the  same  Edison  van  at  Croydon  are 
as  follows  :  — 


Total  mileage     ...         

Average  mileage  per  day 

Total  loads  collested    

Avenge  loads  collected  per  day 


163 
27 
3> 
63 


distance  of  lO.J,  miles  on  12  units.  The  standard  2-ton 
Fidison  tipping  van,  to  which  reference  has  been  made,  is 
equipped  with  (10  A-S  type  Hdison  cells,  for  operating  a 
single  enclosed  type  motor  (72  volts,  10  amp.,  Ooo  K.r..M.). 
which  has  a  tiexible  shaft  drive  on  to  a  differential  counter 
shaft,  and  roller  chain  drives  connecting  each  end  of  the 
latter  to  sprockets  on  the  rear  wheels. 
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The  flexible  shaft  drive  is  a  feature  of  the  vehicle,  the 
shaft  consisting  of  a  flat  spring  tempered-steel  blade,  which 
is  self-aligning  and  exercises  a  cushioning  action  which 
tends  to  save  the  vehicle  from  undue  stress  while  at  woik 
and  increases  its  efficiency. 

The  accumulator  can  be  housed  in  a  compartment  below 
the  driver's  seat  and  on  the  top  of  the  chassis,  this  position 
having  advantages  in  the  matter  of  accessibiliiy  under  some 
conditions  and  offering  good  protection  to  the  battery. 

The  controller  is  of  the  continuous-torque  drum  type, 
giving  five  forward  and  two  reverse  speed  positions  with  a 
positive  stop  between  forward  and  reverse  -.  it  is  placei 
under  a  hood  in  front  of  the  dash  where  it  is  accessible  for 
inspection.  Ball  and  roller  bearings  are  fitted  to  the 
wheels,  motor,  dilTerenlial,  Ac.  The  vehicle  is  provided 
with  a  safety  switch  operated  by  a  driver's  key,  also  with  a 


equipped  with  42  Exide  ironclad  cells  carried  in  a  cradle  slung 
under  the  chassis  frame.  A  single  series-wound  motor  is  fitted 
and  drives  through  a  Kenold  silent  chain  to  the  counter 
shaft,  while  two  roller  chains  couple  the  latter  to  the  rear 


Rear  view,  Voltacar  5cwt.  Van,  showing  Battery 
(see  pi^e  329). 

Sangamo  ampere-hour  meter,  reading  the  input  to  the 
battery  when  charging,  thus  giving  a  ready  check  on  bills 
for  power. 

The  rated  travel  of  the  vehicle  on  one  charge  is  40  miles 
fully  loaded  and  the  speed  under  good  conditions,  11  to  12 
miles  an  hour.  The  dust- van  is  fitted  with  a  sheet-steel 
body  provided  with  automatic  tipping  gear.  This  is  an 
electrically  operated  device  put  into  action  by  a  simple 
reversing  switch.  A  small  electric  motor  gives  the  body  a 
direct  thrust  backwards  through  the  medium  of  a  reduction 
gear  and  square  threaded  screw  of  ample  proportion. 

The  body  is  provided  with  rollers,  which  run  on  a  steel 
runner  path  of  special  pre  file,  such  that  when  the  body  is 
pushed  backwards,  a  tilting  motion  is  also  given  to  it.  This 
arrangement  possesses  the  advantage  that  ihe  bcelywork  is 
stable  in  all  positions,  whilst  the  centre  of  gravity  travels 
almost  horizontally  ;  thus  the  amount  of  energy  used  for 
tipping,  and  the  time  taken  for  the  process,  are  greatly 
reduced  as  compared  with  other  mechanical  methods  in  use 
for  effecting  this  action. 

We  are  able  to  illustrate,  on  page  32(!,  a  Baker  electrical 
tipping  van  of  the  type  tried  at  Barnes.     This  vehicle  is 


Diagram  of  the  Voltacab  Delivery  Van  (eee  page  329). 

wheels.  Timken  roller  bearings  are  fitted  in  the  front  and 
rear  wheels,  and  roller  bearings  on  the  motor  and  couLter 
shaft.   I  The  working  mileage  per  charge  is  about  40. 

Ax  Electric  Motor  Ambulance  for  Horses. 

Notwithstanding  the  great  increase  in  the  use  of  auto- 
mobiles, it  is  ci-timated  that  no  less  than  15,000  horses  died 
in  New  York  last  year,  of  which  over  1,000  were  taken  from 
the  streets  for  treatment  in  veterinary  establishments.  The 
removal  of  dead  horses  from  the  streets  is  attended  to  by 
the  New  York  Department  of  Health  ;  the  care  of  sick 
horses  devolves  upon  the  veterinarians  ef  the  city,  while 
emergency  relief  is  undertaken  by  the  American  Society  for 
the  Prevention  of  Cruelty  to  Animals,  which  was  started 
about  10  years  ago,  and  which  maintains  horse  hospitals 
in  Manhattan  and  Brooklyn.  The  present  ambulance 
equipment  consists  of  seven  vehicles,  five  of  which  are  horse- 
drawn,  one  is  of  the  petrol-electric  type — but  is  to  be  con- 
verted to  an  electric  vehicle — while  the  latest,  which  was 
put  into  service  last  spring,  is  an  electric  vehicle  built  on  a 
two-ton  chassis  by  the  Commercial  Truck  Co.,  of  New 
York.  As  will  be  seen  from  the  illustration  (page  327) 
of  the  amliulance,  for  which  we  are  indebted  to  the  Edi.wn 
Moiilhlij,  the  rear  axle  is  dropped  in  order  to  enable  the 
floor  of  the  vehicle  to  be  brought  close  to  the  ground.  For 
convenience  in  handling  sick  horses,  the  vehicle  is  provided 
with  an  additional  bottom  board  or  stretcher  which  ran  be 
rolled  down  the  inclined  tailboard  to  the  street.  The  horse 
is  strapped  to  this,  and  then,  by  means  of  an  electrically- 
operated  winch  and  cable,  is  hauled  into  the  vehicle.  The 
battery  of  accumulators  is  carried  in  a  compartment  below 
and  behind  the  driver's  seat,  and  the  vehicle  is  driven  by 
motors  mounted  on  the  front  axle.  The  vehicle  has  a 
maximum    speed  of  14  miles  per  hour,  and  has  covered  a 


The  Voltacar  Electbic  Tradesman's  Van  (fee  page  339). 

distance  of  40  miles  on  a  single  charge.  So  far  its  longest 
emergency  call  required  a  round  trip  of  32  miles.  It  is  during 
the  hot  summer  months  and  in  the  winter  when  the  streets 
are   covered  with  ice,  that  the  ambulances  of  the  Society 
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are  busiest.     As  maDj  as  55  calls  have  been  answered  in  a 
single  day,  while  frequently  there  are  30  or  more. 

Edisox  Vehicle  Progkess. 

It  may  be  of  some  interest  to  our  readers  to  know  that 
^lessrs.  Edison  Accumulators,  Ltd.,  have  had  orders  placed 
for  oG  vehicles  during  the  present  year.  These  include  18 
half-ton  delivery  vans  for  Messrs.  Harrods  :  also  vans  for 
the  Wilts  United  Dairies  and  Hovis,  Ltd.,  and  a  truck  for 
Messrs.  Hadlields. 

For  municipal  service  the  Jviverpool  Corporation  has 
ordered  a  2-tou  van,  and  the  Ulasgow  Corporation  Vton, 
ll,-ton,  and  ."'.-ton  vehicles  ;  while,  we  understand,  that  the 
p]dinburgh  Corporation  is  also  obtaining  a  80-cwt.  van. 

Following  the  lead  of  South  Shields  in  regard  to  Edison 
battery  'buses,  four  similar  vehicles  have  been  ordered  by 
the  West  Bromwich  Council,  and  an  equal  number  by  the 
York  Corporation  :  the  Loughborough  Motor  (Jmnibus  Co. 
has  ordered  one  'bus  with  the  option  of  taking  three  more 
this  year. 

As  previously  mentioned,  the  Barnes  Council  has  also 
decided  to  purchase  four  Edison  electric  dust-vans  with 
automatic  tipping  bodies. 

Light  Electric;  Delivery  Van. 

A  vehicle,  which  has  been  named  the  "  A'oltacar,"  has 
lately  been  introduced  by  the  Cyco-Lectric  Co.,  of  1,790 
Broadway,  New  York.  It  carries  5  cwt.,  and  is  intended 
to  meet  the  requirements  of  small  tradesmen  and  others 
having  need  for  some  means  of  making  frerjuent  and  rapid 
deliveries  within  a  restricted  area. 

The  mechanical  portion  of  the  chassis  is  of  simple  design. 
The  electric  motor,  taking  40  amperes  at  28  volts,  is 
mounted  centrally  in  the  pressed  steel  frame,  and  drives  the 
back  axle  through  a  longitudinal  propeller  sh-ifD  and  over- 
head worm  gear.  A  universal  joint  is  introduced  between 
the  shaft  of  the  motor  and  the  propeller  shaft,  the  latter 
being  also  provided  with  a  sliding  joint  at  its  rear  end. 

The  necessary  current  is  supplied  by  a  battery  of  12 
lead  or  24  Edison  cells,  the  capacity  being  stated  to  be 
sufficient  for  a  run  of  from  35  to  50  miles  on  one 
charge  at  a  speed  of  15  miles  per  hour.  In  order  to 
provide  sufficient  traction  whether  the  vehicle  be  empty  or 
loaded,  the  accumulators  are  carried  in  a  receptacle  above 
the  back  axle,  this  receptacle  also  forming  the  driver's  seat. 

Owing  to  the  employment  of  a  low-voltage  battery,  the 
individual  machine  with  single  battery  would  be  r.nduly 
expensive  ;  for  this  reason  purchasers  are  being  given  an 
opportunity  of  purchasing  two  extra  batteries  with  the 
machine,  so  that  all  three  can  be  charged  at  the  same  time 
with  maximum  economy  ;  furthermore,  the  user  will  always 
have  a  battery  in  reserve  ready  for  emergency  service 
needs. 

The  controller,  the  lever  of  which  is  mounted  below  the 
horizontal  steering  wheel,  works  in  a  notched  (juadrant 
plate,  so  that  there  is  no  danger  of  accidental  reversal  of  the 
machine.  The  mechanical  details  have  been  worked  out 
with  great  care,  one  example  of  the  up-to-date  design  being 
seen  in  the  front  steering  road  wheels,  the  hubs  being  made 
concave  so  that  the  steering  pivots  fall  in  the  vertical  plane 
of  the  wheel  centres,  so  greatly  reducing  the  wear  on  the 
tires.  The  usual  brakes,  operated  by  a  pedal,  are  fitted  to 
drums  connected  with  the  hubs  of  the  rear  wheels. 

The  vehicle  has  a  wheel  base  of  ."i  ft.  8  in.,  and  a  track  of 
only  3  ft.  I  in.,  so  that  it  can  be  stored  in  a  relatively  small 
shed.  The  body,  which  has  a  volume  capacity  of  about 
24  cb.  ft.,  is  provided  with  lift-up  doors  at  either  side. 

A  feature  of  the  vehicle  which  will  appeal  to  the  trades- 
men for  whom  it  is  intended  is  its  relatively  low  price,  £117, 
complete  with  battery.  .\s  a  means  of  popularising  the  new 
vehicle,  an  original  scheme  of  contract  service  has  also  been 
devised,  by  which  a  tradesman  can  buy  a  vehicle  without 
the  battery  at  a  proportionately  reduced  cost,  while  the 
battery  and  all  service  will  be  supplied  by  the  company. 
This  work  will  include  the  exchange  of  the  discharged 
battery  for  a  fresh  one  once  a  day,  or  oftener  if  required, 
maintenance  of  the  car  in  first  class  condition,  including  the 
replacement  of  all  parts  from  whatever  cause,  and  also  the 
the  tires  and  repainting  of  the  vehicle  once  a  year.  For 
this  service  a  flat  rate  of  '.)s.  4d.  per  day  will  be  charged. 


A  further  project  of  hiring  out  the  vans  with  uniformed 
drivers  at  a  flat  rate  of  16s.  8d.  per  day  is  also  in 
contemplation. 

A  second  type  of  van  has  been  developed  by  the  Cyco- 
Lectric  Co.,  with  the  driver's  seat  at  the  front — the  battery 
being  below  it — and  a  van  body  behind,  with  a  capacity  of 
about  50  cb.  ft. 


CITY  NOTES. 

{^CoTdinuo.d  from  pu/je  324.) 


South  Metropolitan  Electric  Light  and  Power 
Co.,  Ltd. 

Mb.  H.  St.  John  Winkworth  presided  on  Monday,  at  Win- 
chester House,  E.G.,  over  the  annual  meeting.  He  first 
referred  to  the  war,  and  stated  that  24  per  cent,  of  the  staff 
had  joined  the  forces  of  the  Crown,  which  w-as  the  limit  the 
company  could  spai'e,  bearing  in  mind  its  serious  responsibili- 
ties. The  company  had  agreed  to  reinstate  the  men  at  the 
end  of  the  war,  and  in  the  meantime  to  make  up  the  differ- 
ence between  the  iVrniy  and  Navy  pay  and  the  full  salaiy  or 
w-ages  each  man  was  receiving.  Notwithstanding  the  war, 
the  progress  of  new  business  had  been  fully  maintained.  Five 
hundrecl  and  eighty  new  consumere  and  41,277  lamps  (equal 
to  1,179  KW.)  were  connected  during  the  year.  The  latter 
figure,  however,  included  an  addition  of  about  9,000  lamps 
(35-watt)  made  as  the  result  of  an  in.sijection  during  the  year 
of  the  large  power  installations,  which  revealed  the  fact  that 
additional  motors  had  been  connected  without  notice  to  the 
company,  the  whole  of  which  might  not  have  been  added  dur- 
ing the  year.  Indeed,  some  might  have  been  added  during  the 
Ijrevious  year,  and  some  even  before  that.  Tlie  recount 
brought  their  installation  particulars  up  to  date.  Apart  from 
this,  the  growth  of  new  connections  within  the  year  had 
created  a  new  record,  and  was  well  above  the  average  of  the 
last  three  years.  Turning  to  the  revenue  account,  however, 
as  might  be  expected  in  the  abnormal  conditions  of  the  last 
five  months  of  the  year,  the  increase  in  the  revenue  had  not 
kept  pace  with  the  increased  business  obtained,  due  to  re- 
strict-ed  lighting,  a.  general  desire  to  economifie,  and  reduced 
demands  for  certain  clas-ses  of  power.  Tlie  factory  load  w.a.s 
also  affected  in  the  earlier  part  of  the  year  by  a  dispute  in 
the  building  trade.  Tlie  t<ital  nnits  sold  amounted  to 
().69.5.481,  as  compared  with  6.662,842  last  year,  an  increase 
of  .5  percent.  Although  considerable  additions  were  made  to 
the  connections  for  power,  the  factory  load  fell  off  by  about 
165,000  unit-s.  wliich  was  a  little  moie  than  made  good  by 
increased  sales  fm-  lighting,  heating  and  cooking,  and  the 
average  price  realised  was  a  trifle  higher  in  consequence,  llie 
receipts  at  ^62,068  .showed  an  iucrea.se  of  f970;  rental  of 
meters  and  apparatus  on  hire  wa.s  abont  .-£200  more,  and  the 
total  receipts  amounted  to  .£66.791.  an  increase  of  £\.\r>l.  On 
the  other  side,  there  w'a.s  a  saving  in  the  cost  of  coal  of  £890. 
which  was  very  gratifying,  especially  in  view  of  the  adverse 
<-on(litions  of  the  la.st  few  months:  waces  w-ere  about  £322  up. 
and  there  w-as  also  an  increa.se  of  £246  in  the  management 
salaries,  part  of  which  was  due  to  the  special  payments  which 
they  were  making  to  those  who  had  joined  the  colours.  In- 
surances were  a  little  more,  due  to  the  cost  of  in.surance 
against  damage  to  the  works  and  revenue  through  aerial 
craft,  and  development  expenses  were  about  £200  more,  as 
after  the  (onnnencement  of  the  war  the  trans.nctions  in  the 
sales  of  fittings,  etc.,  which  up  to  that  time  had  again  shown 
an  inijirovement  over  the  previous  year,  began  to  fall  off. 
During  thp  months  of  .August,  Sentendier.  and  October  new 
business  was  very  difficult  to  obtain.  The  total  .sales  in  the 
show-rooms  for  the  year  amounte<l  to  .£8.1.50.  as  compared 
with  £10,0.50.  and  the  nundier  of  transactions  was  therefore 
ledueed  to  about  3.7.50.  as  compared  with  4.480  in  the  pre- 
vious year.  Tliere  had  been  an  impi-ovenient  of  l.ite.  and 
the  returns  for  the  last  two  months  had  lieen  about  the  same 
as  for  the  correspondincr  period  of  la.st  year  The  total  expendi- 
ture amounted  to  £23.737.  and  showed  a  decrease  of  .£327,  as 
compared  with  the  previous  year,  and  the  net  revenue 
anioiuifed  to  £43,054.  an  increa.se  of  about  .£1..500  for  the 
year,  which  was  very  satisfactoiy  in  the  circmnstances.  Tlu^ 
general  manager  estimated  that  the  loss  of  nc>t  revenue 
through  the  war  amounti^l  t<i  .about  f  1.000.  which  meant 
that  they  should  have  had  an  increa.se  of  at  lea.st  £5.000  in 
the  net  luofits  for  the  year  in  nornud  conditions.  The  earn- 
ings of  the  company  for  the  past  year,  after  providing  for 
debenture  intere'.t  and  dividend  on  the  preference  shares, 
amounted  to  a  little  over  £16.000.  .As  the  provisions  of  the 
debenture  tru.st  deed  would  require  the  company  to  set  aside 
to  a  special  re.serve  fund  for  depTeciation.  etc..  about  £15. .371 
for  the  p.rst  year,  if  any  dividend  were  paid  on  the  ordinary 
shares  there  would  not  remain  out  of  the  profits  of  the  year 
a  suflicient  sum  available  for  such  dividend.  In  the.se  circum- 
stances, and  in  view  of  the  uncertainty  of  affairs  owing  to 
the  war.  the  dinx'tors  considered,  and  he  was  sure  the  share- 
holders would  agree,  that  the  best  interests  of  the  company 
would   be   served   by   strengthening    the  financial    p<isition   at 
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the  present  time.  The  business  of  the  West  Kent  Co.  was 
being  actively  developed,  and  the  net  revenue  for  the  past 
year  showed  a  satisfactory  profit  upon  the  capital  employed. 
Further  important  orders  for  iwwer  and  light  had  been 
secured,  which  guaranteed  a  gross  revenue  of  nearly  £10,000 
for  the  present  year,  and  a  niininnim  of  over  ^liO.OOO  a  year 
f^om  January  1st,  19115.  The  greater  part  of  the.se  demands 
would  be  supplie<l  from  the  South  Metropolitan  Co.'s  power 
house.  E.H.T.  mains  were  now  being  laid  to  afford  the 
supply,  which  were  exjiectetl  to  be  completeil  about  the  middle 
of  this  month.  He  was  pleased  to  say  the  West  Kent  under- 
taking was  becoming  an  important  and  valuable  property,  and 
as  the  South  Metropolitan  C<i.  held  practically  all  the  shares 
of  the  West  Kent  Co.,  whose  powers  were  held  in  iierpetuity . 
it  would  benefit  materially  by  its  profitable  development.  It 
was  vei-y  difficult  to  give  any  forecast  <if  the  future  in  the 
present  disturbeil  state  of  alfairs,  but  the '  progress  of  new 
business  continuetl,  the  number  of  orders  obtained  up  to  date 
being  about  the  same  as  for  the  coiTe^ponding  period  of  last 
year,  while  the  factory  load  for  the  month  of  January  of  this 
year  was  practically  the  same  as  for  January  of  last  year,  and 
the  Ineters  at  the  works  recorded  an  increased  output.  On 
the  other  hand,  they  were  having  some  difficulty  in  connec- 
tion with  the  delivery  of  coal.  Tlie  contracts  were  made  at 
rea,sonable  prices  to  satisfy  their  requirements  until  the 
middle  of  next  year,  but  it  T\as  difficult  to  obtain  proper 
deliveries.  Moreiiver,  the  quality  of  the  coal,  as  frequently 
happened  in  times  of  shortage,  was  not  up  to  the  proper 
standard.  They  were  providing  for  part  of  their  requirements 
by  the  use  of  coke  breeze,  and  eveiy  effort  was  being  made  to 
keep  the  generating  costs  at  as  low  a  figure  as  jxissible.  In 
conclusion,  the  Chairman  referred  to  the  loyal  services  of  the 
staff,  to  whom  he  considered  the  thanks  of  the  company  were 
greatly  due. 

Mr.  H.  W.  BowDKN  (engineer-in-chief),  in  seconding  the 
moti<m,  said  that  notwithstanding  the  year  under  review 
being  an  abnormal  one,  their  costs  of  generation  were  again 
the  lowest  on  record  for  the  company.  The  last  new  tm'bine 
plant  had  been  largely  responsible  for  the  improved  results 
in  the  generation  of  energy.  The  machine  Wiis  put  into  com- 
mission in  May.  19VA.  and  had  proved  highly  satisfactory. 
The  work  done  during  the  year  by  this  machine  represented 
8.37  million  units  out  of  a  total  9:21  million  units  generated  at 
the  ixtwer  house,  equal  to  91  per  cent,  of  the  total  output. 
Important  work  had  been  carried  out  during  the  last  few 
months  in  their,  efforts  to  bum  inferior  fuel,  called  "coke 
breeze."  The  fuel  was  of  the  lowest  grade  leaving  the  gas 
retorts,  and  could  be  obtained  quite  cheaply,  owing  to  the 
power  house  adjoining  the  gas  works.  After  inspecting  several 
boilers  on  the  Continent  burning  coke  breeze  successfully,  a 
contract  was  entered  into  with  the  Gas  Co.  for  the  supply  of 
breeze,  and  the  apparatus  placed  on  order  to  make  a  trial 
on  one  boiler.  Tlie  results  obtained  (although  by  no  means 
couipletel  had  justified  the  trial  and  the  arrangements  then 
ui'ide.  This  was  more  marked  if  they  had  regard  to  the  very 
high  price  of  fuel  at  the  present  time.  The  boiler  on  test  had 
been  working  almost  continuously  for  the  past  few  weeks  on 
coke  breeze  unassisted  by  coal,  producing  practically  the  full 
outnut  of  the  boiler.  The  saving  in  fuel  was  considerable. 
and  if  the  results  could  be  ensured  without  additional  expense 
in  repairs  and  attendance  their  costs  of  generation  should  in 
normal  times  show  a  marked  imp'ovement  when  further 
boilei-s  had  been  equipped.  So  far  as  he  was  aware,  it  was  the 
first  power  house  installation  in  this  country  where  mechanical 
stokere  had  been  fitted  and  coke  breeze  burned  successfully 
for  several  weeks  together  unassisted  by  coal  without  letting 
the  fires  down.  He  had  on  several  occa.sions  emphasised  the 
importance  of  securing  low  generating  costs,  owing  to  the 
increa.sing  demand  made  for  power  at  very  low  rates.  He 
ventured  to  think  they  had  in  a  measure  been  successful  in 
their  recognition  of  this  fact  and  thanks  were  due  to  the 
p<iwer  house  staff  for  the  assiduous  attention  given  in  their 
endeavours  to  obtain  this  end,  resulting  in  a  reduced  coal 
bill  of  aporoximately  f 900  for  practically  the  same  outnut  as 
the  preceding  year.  With  regard  to  the  distribution  departs 
ment,  the  usual  extensions  of  mains  had  been  made  during 
the  year.  Considerable  extensions  were  in  progress  for  this 
year  in  order  to  meet  the  demands  of  the  We.st  Kent  Oo. 
Work  had  been  started  on  the  laying  of  cables  for  a  distance 
of  approximately  nine  miles,  which  should  be  completed  bv 
the  end  of  next  month.  The  efficiency  of  distribution  had 
been  slightly  affected,  partly  on  account  of  the  power  units 
being  down  and  partly  owing  to  these  units  being  more  widely 
distributed  to  additional  power  consumers,  i.e..  the  factories, 
within  the  immediate  neighbourhood  of  the  power  house  have 
not  been  .so  fully  employed ;  and  perhaps  also  owing  to  the 
restricted  lighting. 

Efficiency  of   distribution. — 76.92,  compared   to   78.71  last  year. 
Output  of    feeders. — 8.7   millions,    compareii    to    8.46   millions. 
Units   sold. — 6.69    millions,    compared    to   6.66   millions. 
Maximum   load.— 4.200,   compared    to   4,700. 
Coal   cost.— fl.30d..    compared   to  0.34d. 
Works    costs. — 0.49d.,   compared    to    O.ald. 
Total  costs. — 0.85d.,  compared  to  0.87d. 

There  was  a  reduction  of  0.04d.  in  the  coal  costs,  enabling 
the  company  to  maintain  second  place  for  lowest  generating 
costs  of  London  supply  companies  so  far  as  results  were  at 
present  pubUshed. 

Mr.  Hdqhes  asked  if  the  amount  wiicb  bad  to  be  paid 


under  the  debenture  trust  deed  was  cumulative.  In  other 
words,  how  much  profit  would  the  company  require  to  make 
in  a  year  before  they  could  declare  a  dividend. 

The  Ch.\irm.\x  said  the  amount  to  be  set  aside  under  the 
debenture  trust  deed  varied  according  to  the  capital  expendi- 
ture.    Last  year  it  was  ±'14,700,  and  this  year  £15,374. 

Mr.  Joyce  Tho.m.as  alluded  to  the  fact  that  during  the  ten 
yeais  he  had  held  shares  he  had  received  but  one  dividend  of 
'2i  per  cent.  He  asked  for  some  explanation  regarding  the 
issue  expenses  of  capital. 

Mr.  Horace  Boot  asked  if  the  company  was  to  attain  its 
silver  or  golden  wedding  before  the  shareholders  received  a 
<lividend.  Personally,  he  could  see  no  dividend  in  sight  until 
the  debenture  interest  was  out  of  the  way.  When  the  fresh 
capital  was  raised  he  strongly  criticised  the  arrangement,  and 
it  really  looked  as  if  some  uf  the  shareholders  were  not  fools, 
and  foresaw  what  would  happen.  With  regard  to  I\Ir.  Bow- 
den's  statement,  he  would  like  to  know  the  price  at  which 
he  bought  the  coke  breeze,  because  he  himself  went  very 
fully  into  the  question  in  regard  to  some  big  works.  At  that 
time  the  coke  breeze  was  offered  at  6s.  a  ton,  and  recently 
the  price  had  gtme  up  to  8s.  OJd.  Mr.  Bowden  spoke  of  the 
same  output  witli  the  coke  breeze,  but  his  experience  of  using 
it  and  trying  t<i  get  the  same  output  w;is  that  it  meant  retluc- 
ing  the  life  of  the  boiler  by  one  half.  They  did  not  want 
that,  for  the  future  of  the  company  rested  on  the  capita! 
expenditure  being  kept  as  low  as  po.s.sible. 

The  Ch.mbm.vn  said  the  preference  .shares  issued  were  issued 
to  the  shareholders,  who  were  given  a  commission  of  Is.  for 
each  share  subscribed.  But  for  the  war  there  was  no  doubt 
but  that  year  they  would  have  had  an  improvement  of  £5.000 
ill  net  profits,  which  would  have  meant  that  they  would  have 
£•20,000  availal:)le  after  providing  for  the  debenture  and  pre- 
ference share  requirements,  and  would  have  enabled  them  to 
provide  a  rea.sonable  dividend.  The  new  business  obtained 
last  year  had  at  any  rate  been  fully  equal  to  the  average 
business  obtained  during  the  pa.st  three  years,  and  they  had 
large  new  business  coming,  as  he  had  told  them,  and  there- 
fore in  normal  times  they  should  he  able  to  pay  the  ordinaiy 
shareholders  quite  a.  satisfactory  dividend.  Indeed,  he  be- 
lieve<l  they  would  be  able  to  give  the  ordinaiy  shareholder 
such  a  return  as  would  repay  him  for  the  long  years  he  had 
waited.  He  had  every  confidence  in  the  inherent  soundness 
of  the  undertaking,  in  the  lai-ge  undeveloped  area,  and  also 
in  the  prospects  of  the  West  Kent  Co.,  whose  powers  were 
held  in  perpetuity. 

The  report  was  then  adopted.  , 
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Warrants  for  dividends,  payable  March  1st  on  the  7  jjer  cent, 
cum.  first  preference  .shares  and  6  per  cent.  cum.  second  pre- 
ference shares,  have  been  posted. 


South    Staffoi'dsbire   Tramways    Co..   Ltd.  —  The 

accounts  for  1914  show  an  available  sum,  including  £603  brought 
forward,  of  £3,72s.  A  dividend  of  3.}  per  can',  on  the  preference 
shares  is  recommended,  leavings  £843  to  carry  forward. 

City   of  Carlisle    Electric    Tramways  Co..  Ltd. — 

The  ero39  revenue  in  1914  wa3  £10,311.  After  providing  for 
repairs,  maintenance,  l&x,  debenture  and  loan  intereBt,  and  appro- 
priating-£1,000  to  reserve  for  redemption  of  second  debentures, 
the  credit  balance  of  £33  brought  forward  was  increased  to  £586. 

Aberdeen  Suburban  Tramways  Co.  —  The  half- 
yearly  meeting  was  held  on  Friday,  when  the  directors'  report  and 
balance-sheet  were  adopted. 

itlanila  Electric  Railroad  and  Lightiun'  Corpora- 
tion.— The  directors  have  declared  a  quarterly  dividend  of  Ij  per 
cent,  for  the  quarter  ending  March  31st. 

Mansfield  and  District  Tramways,  Ltd.  —The  direc- 
tors, after  placing  £1,400  to  depreciation  reset ve  and  £1,000  to 
renewals  fund,  recommend  a  dividend  of  6  per  cent,  on  the  ordinary 
shar.  s  tor  1914,  carrying  forward  £1,535. 

.lohn  Sj)encer  &  Sons.  Ltd. — An  interim  dividend  at 
the  rate  of  5  per  cent,  for  the  half-year  ended  December  last  is 
recommended. 

Brazilian  Traction.  Liabt  and  l»ower  Co..  Ltd. — 

The  directors  have  declared  a  dividend  of  IJ  per  cent.,  for  the 
three  months  ending  March  Slst,  on  the  6  per  cent,  cumulative 
pjrferenoe  share?. 

Metropolitan   Electric   Supply  Co..  Ltd.— Dividend 

on  the  ordinary  shares  for  the  last  half  of  1914,  at  the  rabe  of 
3  per  cent,  per  annum,  making  3J  per  cent,  for  the  year,  compared 
with  4J  per  cent,  a  year  ago, 
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Mather  &  Piatt.  Ltd. 

Sir  William  Mather  presided  at  the  annual  meeting,  held  on 
February  •i6th,  at  the  woi'ks  at  Manchester.     Comparing  the 
result.s   of   the    business  during   1914,   he    said   that   in    his 
opinion  they  were  very  satisfactory.     A  dividend  of  10   per 
cent,  on  the  ordinary  shares  phis  a  bonus  of  '2^  per  cent,  free 
of  income  tax  had -been  declared.     In  arriving  at  their  state- 
ment of  profit  during  the  past  year,  the  directors  had  thought 
it  prudent  to  first  secure  the  business  against  unforeseen  con- 
tingencies  that    might   ari.se    in    consequence   of    the   unpre- 
cedented situation  created    by  the  sudden  change  from   long 
years    of    peace    to    a    state    of    war    on    a    colossal    scale. 
They,    therefore,    decided    not   to    add    to    the    already   large 
reserve  fund,   but   to  cany  forward   a  larger  sum   than  ever 
before — £66,838.     The  directors   did  not  anticipate  a  revival 
of  active  business  with   the  countries  engaged  in  war  to  any 
great  extent  during  the  war.     Tlie  firm  had  contracts  bixiked 
with  such   countries,   but  \^'ould  be  unable  to  execute    them 
until  after  the  war.     Meantime,  their  works  were  fairly  well 
euiployed  and  they   had   undertaken  certain  contracts  which 
the  Government  placed   with    well-equipped  firms.     It  was  a 
popular  delusion  that  Government  contracts  were  exceedingly 
profitable.     Such  conti'acts  had    to    be  completed   under  tie- 
mendous   pressure,    and   it    was   the  duty   of  contractors  on 
patriotic  grounds  tf)  make  every  effort,  regardless  of  cost,   to 
supply     the     Government     with      what     they     needed;     by 
strain  and  stress  and  all   pos.sible   overtime  the  work  had  to 
be  done  to  meet  the  demands.     .^n<ither  consideration  which 
would  aft'ect  the  pmfits  of  nmst  industiial  con<-erns  during  the 
war  was  the  indisputable  fact  that  the  cost  of  food  had  risen, 
and  might  still  rise,  to  a  price  that  would  sensibly  affect  the 
workpeople  of  the  country  by  seriously  diminishing   the  pm-- 
chasing  value  of   wages.     This  was  a    grave   question   which 
employers   and    all    concerned    with    industrial    undertakings 
should  meet  .sympathetically  and  patriotically  with   the  desiie 
to  lighten   the   burdens   of   their    workpeople.     The   working 
clais.ses,  being  most  numerous,   furnished  most  of  the  fighting 
men.     Their  families   would   feel  most   acutely   the    pinch  of 
excessively  dear  hxid.     It  was   not  right  to   a.sk   sacrifices  of 
them  for  the  common  weal  greater  than  those  which  all  other 
classes  made  according   to   their  means.     Charitable   relief  of 
the  working  cla.sses  was  lea.st  effective  and  most  demoralising. 
The  areate.st  heln  that  could  be  aiven  to  workpeople  was   to 
provide    them  with   work  at  a   living  wage,   adjusted   to   tlie 
cost  of  living  frugally  and  carefully  with  .self-denial  and  self- 
restraint   on   their  part  during  the  war.     It  .seemed   to  him 
that  company  directors  and  shareholders  .should  franklv  face 
the  facts  affecting  the  people's  food  supply.     Larce  dividends 
during  war  times  should  not  be  a  primary  consideration  with 
them.      They   should    first   try  to  provide   a.s  much   work    as 
possible  at  wages  that  would   enable   workmen  to  reasonably 
nourish  themselves  and  their   families,  having  due  regard  to 
the  avoidance  of  waste  and  self-indulgence.     Bu,sinesR  profits 
earned    under    those   principles   might   be   small,    but   .share- 
holders ought  to  bear  the  sacrifice  of  part  of  their  dividends 
as  their  contribution  towards  the  relief  of  the  universal  .suffer- 
ing which   the  war  had  caused.     Strenuous  efforts  should  be 
made   to  keep  the  industries  of  the  countiw  alive  during  the 
war.     Violent   trade  disputes  on  account  of  waaes  amounted 
to  high  treason  at  such  a  time.     The  war  would  pass  all  the 
sooner   if   those  concerned   in   the  industries  of    the   countiy 
held   well   together,  and  after  the  war  a  Ions,  lasting  peace, 
with  great  prosneritv.  would  repay  them  for  the  sacrifi(^es  they 
had  now  to  make  in  order  to  secui'e  the  victoiy. 


Northampton  Electric  Linlit  and  Power  Co..  Ltd. 

The  annual  meeting  was  held  at  Northampton  on  the  Wtii 
ult.  Mr.  F.  H.  Thornton,  J. P.,  presided,  and  .said  that  the 
year  had  been  one  of  continued  success  and  progress.  Tlie 
company  had  sold  nearly  .i'2,000  worth  more  current  than  in 
the  previous  year,  an  increase  of  81  per  cent.  In  units  the 
increase  was  1-5  per  cent,  in  power  and  8  per  cent,  in  current 
sold  for  lighting,  lliey  had  done  that  with  an  increase  of 
only  £'100  in  the  cost  of  coal.  That  was  due  to  the  fact  that 
they  had  the  advantage  of  the  new  turbine  of  1.800  H.P..  which 
was  put  in  Inst  year,  and  also  to  the  fact  that  they  bought 
their  coal  during  the  year  at  a  decrca.scd  price  of  6d.  per  ton. 
The  company  bad  experienced  a  great  increa.se  in  the  amount 
of  current  .sold  for  cooking,  wliicli  might  be  attril)ut«l  to  the 
fact  that  they  were  now  letting  out  ccKiking  stoves  at  ■'».  per 
quarter,  and  people  found  that  cooking  by  electricity  was  as 
cheap,  if  not  cheaper,  than  any  other  form  and  much  plea- 
santer.  They  had  also  had  an  increase  in  the  current  sold 
for  heating,  the  new  type  bar  radiator  giving  a  very  much 
l>elter  heat  than  the  old  typo.  On  cold  days  there  was  a  very 
appreciable  increase  in  the  quantity  of  current  sold  for  heat- 
ing. Tliose  two  things  were  most  satisfactory,  for  they  showed 
that  people  in  the  town  were  realising  the  possibilities  of  eUv- 
tricity  for  domestic  purposes.  They  anticipated  that  they 
would  go  on  in  the  future  with  as  much  success  as  in  the 
past.  The  undertaking  had  developed  in  a  way  they  never 
anticipated  eight  years  ago.  Ttiey  did  not  anticipate  that  the 
cost  of  coal  would  increa.se  very  materially,  and  they  had  very 
favourable  contracts  for  the  ensuing  year.  .Mfhough  they  had 
had  difficulty  in  getting  coal  along  the  railway,  because  of 
it  being  taken  up  for  military  purposes,  they  had  been  able 
to  get  an  ample  supply  in  consequence  of  the  Government 
considering  their  undertakicg  to  be  a   valuable  concern  in 


helping  the  boot  industry,  which  was  carrying  out  big  .\rmy 
contracts.  The  amount  put  to  the  reserve  fund  was  £'250 
more  than  last  year,  but  it  was  the  right  thing  to  be  on.  the 
safe  side  in  that  respect.  The  year  had  been  a  strenuous  one, 
but  the  staff  had  worked  with  as  much  keenness  as  if  the 
undertaking  had  been  their  own.  The  great  difficulty  had 
been  U)  obtain  material  to  cany  out  orders,  with  which  they 
were  inundated  owing  to  .Admiralty  contracts. 

■Mr.  W.  Tomes  .seconded.  He  said  the  great  strides  which 
had  been  made  by  the  company  could  lie  seen  by  the  way 
in  which  the  mains  had  been  extended  throughout  the  town. 
Tliey  were  already  supplying  one  of  the  suburbs,  and  they 
might  look  lor  an  increased  custom  in  that  direction. 


Fife  Tramway,  Liffht  and  Power  Co..  Ltd. 

Presiui.ng   at   the   annual   meeting,   held    in   Edinburgh,   Mr. 
WiLLl.ui  Low  sHid    that  the  earnings  from  the  Dunfermhne 
and  District  Tramways  Co.  during  the  year,  paid  over  to  the 
company  by  way  of  dividends  and  management  fees,  amounted 
to  £1.D,'250,  compared  with  £1.5,020  for  the  preceding  year,  and 
£12.200  for   the  year   1912.     Keeping   in  view  .the-  abnormal 
conditions  .since  the  beginning  of   August   last,  shareholders 
were  to  be  congratulaknl  that  this  department  had   done  so 
well.      The   growth    of   traffic  continued    steadily   during   the 
farst  seven  months  of  the  year,  and  at  the  end  of  Julv  the 
earnings   were  over    £1,0(X)  in  excess    <if   the    corresponding 
period  for  the  previous  year,  due  to  some  extent  to  the  open- 
ing of  an  additional  line.    Notwithstanding  the  diminution  in 
receipts   during   the   latter  part   of   the   vear,   the  tramways 
revenue  was  still  .slightly  greater  than  for  any  previous  yea"r. 
Ihe  company  had  statutory  powers  for  the  construction  "of  a 
tramway   to   Rosyth   Naval    Ba.se   and   Inverkeithing.      These 
l)o\vvrs  expired   in  ,Iuly   next,    and   the    directors   had   made 
application  for  an  extension  of  time  for  construction,  and  for 
Uie  la.vmg  of  a  connecting  line  along  the  North  Queen.sferrj' 
Road.    Turning  to  the  power  and  lighting  bu.siness,  the  Chair- 
man said  the  revenue  from  the  Fife  Electric  Power  Co.  and 
the  electric  light   undertakings  received  bv  this  company  as 
dividends  and  management  fees,  amounted  "to  £11,376,  as  coin- 
pare<l    Avith    £8,561    for   the   preceding    year— an   increase   of 
nearly   £3,000.     The  increase  in  profits,  although   very  satis- 
factory, would  have  been  greater  had  normal  conditions  pre- 
vailed throughout  the  whole  year.    The  additional  generating 
plant  at  Townhill  power  station  was  installed  during  the  year 
and   the  capacity  of  the  station   was  therebv  neariv  doubled' 
A  coal  conveyor  gear  was  now  being  installed  and  would  be 
complete  in  a  week  Or  two.     The   economv  in  coal-handling 
would   largely  compensate  for   any    abnoriiial   price    of  coal 
during   the  current  year.     Tlie  transmission  lines  and  mains 
had  also  been  extended  during  the  year,  increasing  the  num- 
ber <>f  prasixsctive  consumers  brought  within  immediate  reach 
of  the  company's  supply.     With  reference  ti>  the  current  vear 
notwithstanding  the  disturbed  condition  of  affairs  the  direi-tors 
had  every  confidence  that  the  earnings  would  be  maintained 
and  even  possibly  increased.    The  earnings  of  the  power  com- 
pany up  to  date  this  year  were  in  excess  of  the  corresjionding 
period  of  last  year,  but  it  was  somewhat  diflicult  to  forecast 
the  earnings  of  the  tramway  companv.     ITie  directors,  how- 
ever, felt  confident  that  the  combine'd  properties  would  pro- 
duce a  result  at  lea.st  equal   to  that   of  last  vear.     Tliey  had 
additional  debenture  powers  of  approximatel'v    £170,000.      In 
the  pas_t  their  dirocfors  had  taken  care  of  extensions  by  the 
issue  of  oixlinaiy  and  preference  shares,   without  encroaching 
except  to  a  minor  degree,    on   the    borrowing  jKiwers  of  the 
company-,  which  were  in  reserve  for  extensions  in  future. 

Mr  Georok  Balfoi-r,  in  seconding  the  resolution.  pointtKl 
out  that  the  jiower  company,  without  further  e.xi>enditure 
apart  from  exp.-mlture  on  incidental  auxiliarv  plant  and 
extensions  to  cables,  was  now  in  a  position  to  sell  an  amount 
of  elec'tricity  largely  in  excess  of  the  present  demand. 
The  report  was  adopted. 


ItHshden  anci  Hi.strict  Electric  Snjtpl.v  Co..  Ltd. 

Thk  annual  meeting  was  held  .at  Xorthampt^m  on  February 
2.0th  Mr.  F.  H.  Thornton,  .J.P..  presided,  and  in  the  absence 
ot  the  bec-retary  (Mr.  H.  St.  John  Browne),  who  is  away  on 
active  s<Mvice,  the  duties  of  secretary  were  discharged  bv 
Mr.  Iv  M  Browne.  The  Chairman  said  that  for  the  first 
years  working  the  a<-counts  were  most  .satisfactor^•  Tliere 
was  a  small  m-t  profit  of  £6  .'Is.  8d.,  and.  considering  thev 
bad  nntlung  f<i  start  witli.  it  w.as  creditable  to  have  a  profi"t 
instead  of  a  loss.  Tlie  numlier  of  <'ustomers  at  the  end  of 
the  year  was  79.  and  since  then  it  had  gone  up  to  86  T\\e 
quantity  of  current  .sold  in  the  first  quarter  w.is  ,£69  in  the 
second  .f(W.  in  the  thiixl  £100,  while  for  the  Cliristnias'quarter 
the  recvipts  from  the  sale  of  current  were  £2-17.  Tliey  might 
now  look  fi>r«.ir<l  to  going  on  njion  a  paving  hash,  a.s  people 
were  constantly  being  .■onnwted  up.  It  was  an  extremely 
satisfacto'T  thing  th.it  they  .sold  so  much  current  for  motive 
power.  At  first  people  were  a  little  shv  of  taking  it.  but  one 
iniinufflcturer  who  had  just  had  his  factoiw  conn.->cted  with 
the  mains  at  once  a.sked  if  he  could  buv  .s<ime  shares,  Tliat 
showed  how  satisfied  he  was.  At  the  end  of  the  vear  the 
numlier  of  lamps  was  5,561,  and  they  had  since  added  about 
1,00(1.  The  company  was  lucky  in  having  oil  as  its  chief  fuel 
as  It  wa.s  more  easily  obtainable  along  the  railway  at  the 
present  tune  than  coal. 
Mr.  Clark  eeconded, 
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Liverpool  Overliead  Raihvay  Co. 

The  annual  meeting  was  held  on  Februaiy  23rd  at  Liverpool, 
Mr.  H.  C.  Woodward  presiding. 

The  Ch.4Irm.ax  said  that  the  war  had  monopolised  their 
thoughts  and  affected  every  industrial  and  trading  enterprise, 
and  especially  the  working  ol  the  great  system  of  railways. 
Their  system  was  placed  under  the  care  of  the  Railway  Execu- 
tive Committee,  but  that  body  did  not  interfere  with  the 
actual  working  and  management  in  detail  of  the  various  rail- 
ways beyond  what  militai^  necessities  might  require.  The  plan 
involved  the  pooling  of  all  net  receipts,  with  the  intention  that 
those  railways  that  showed  an  increased  net  revenue  owing  to 
the  war,  should  contribute  out  of  the  excess  to  recoup,  to  a 
certain  extent,  those  companies  that  suffered  by  diminished 
traffic.  Consequently,  as  their  revenue  had  increased,  they  had 
to  pay  over  a  certain  amount,  not  yet  exactly  ascertained';  but 
seeing  that  they  already  had  an  increase  in  the  first  half-year, 
they  were  pi-actically  guaranteed  that  they  should  be  in  no 
worse  position  than  in  the  previous  year;  and  on  the  \^hole 
he  thought  it  was  a  fair  arrangement,  and  was  agreed  to  by 
all  the  great  railway  concerns.  This  plan,  of  course,  affected 
the  form  of  the  accounts.  They  had  carried  during  the  past 
year,  on  railway  and  tramway,  exclusive  of  season-ticket 
Iiolders.  a  total  of  13.361,944  passengers,  being  an  increase  of 
178,623  over  1913,  and  neai-ly  l,200,tXX)  over  1912,  and  it  was 
the  greatest  number  carried  since  the  railway  was  opened  for 
traffic.  This  represented  an  increase  of  .5  per  cent,  in  their 
first-class  and  1  per  cent,  in  third-class,  but  a  decrease  in  the 
"  workmen  "  class  of  3  per  cent.  The  general  increase  was 
partly  due  to  the  presence  in  the  spring  of  the  new  Cunaid 
liner  AquHanin  in  the  Gladstone  Dock,  which  proved  a  great 
attraction,  while  the  encampment  of  troops  at  Seaforth,  Water- 
loo, and  Crosby  materially  helped  their  ti-amway  traffic  in  the 
early  autumn.  After  paying  preference  dividend  they  recom- 
mended a  further  dividend  on  the  ordinary  shares  at  the  rate 
of  3i  per  cent,  per  annum  (making  3  per  cent,  for  the  year). 
llie  ordinary  dividend  was  the  same  as  for  1913.  The  total 
expenditme  on  railway  and  tramways  amounted  to  f.56,84.5, 
being  an  increase  of  .£1,369.  This  was  partly  accounted  for 
by  an  increase  ill  wages  and  extra  cost  of  coal.  Out  of  their 
employes  42  had  joined  His  Majesty's  Forces,  which  was  equi- 
valent to  about  12  per  cent,  of  the  whole  of  the  staff,  and  this 
made  them  rather  short-handed  in  some  departments.  It 
gave  him  great  pleasure  again  to  testify  to  the  good  conduct  of 
the  men  and  the  ability  and  energy  of  the  general  manager 
(Mr.  E.  J.  Neachell)  and  his  principal  assistants,  while  he 
could  not  pretend  that  their  modest  dividend  of  3  per  cent. 
on  the  ordinary  stock  was  entirely  satisfactory  to  the  shaa-e- 
holders  in  the.se  days  of  high  prices,  yet,  looking  to  the 
reports  and  dividends  of  other  railways  throughout  the  King- 
dom, he  thought  they  must  be  thankful  that  they  were  able 
to  come  through  so  strenuous  a  year  without  any  reduction 
of  dividend,  and  with  increased  reserves. 

Mr.  G.  D.  KiLLEY  seconded,  and  the  motion  was  carried. 


Londou  Eleitrif  Supply  ( oipoiatiou,  Ltd. 

Mr.  E.  H.  Benson  presided  on  February  23th,  at  Winchester 
House,  E.G.,  over  the  annual  meeting.  He  said  that  the 
Board  felt  very  well  satisfied  with  the  latest  year's  addition  to 
the  figures,  and  this  happy  result  had  been  accomplished 
simply  by  minding  their  business.  Special  thanks  were  due 
to  the  officials,  beginning  with  Mr,  Bain  and  Mr.  Paitiidge,  and 
including  not  merely  the  seniors  in  the  department  but  also 
those  juniors  who  hatl  not  enlisted,  and  who  were  just  as 
useful  to  their  country  in  this  instance  by  staying  at  home  and 
cheerfully  doing  what  their  hand  found  to  do.  The  figures 
established  new  records  in  units  sold,  in  cost  of  generation,  and 
both  in  net  and  gross  receipts.  The  gross  receipts  showed  a 
rise  of  over  £28,01)0,  and  the  net  had  increa.sed  from  £71,753 
to  ^92,234— an  increase  of  no  less  than  £20,481.  This  in  such 
a  year  was  a  result  on  which  the  board  felt  they  had  the  right 
to  congratulate  themselves.  But  for  the  w'ar  the  net  revenue 
would  have  been  even  higher,  for  he  need  not  tell  them  that  the 
rise  in  the  price  of  coal  in  the  later  months  had  affected  their 
expenses,  whilst  the  darkening  of  Lxindon  at  night  had  dimini- 
shed the  demand  for  light.  The  results  financially  justified  the 
policy  they  had  pm'sued  now  for  a  good  many  years  of  develop- 
ing, and  directing  their  chief  efforts  to,  power  supply.  They 
had  always  beheved  that  by  generating  cm-rent  on  a  "sufficient 
scale  they  could  sell  it  as  cheaply  as  any  similar  company  in 
the  world  and  make  profits  besides,  and  they  claimed  to  have 
done  both.  They  recommended  a  dividend  on  the  ordinary 
stock  of  4  per  cent,  instead  of  3  per  cent,  as  last  year.  This, 
he  was  aware,  might  be  considered  by  some  shareholders  as 
ultra-conservative,  but  the  conditions  were  exceptional.  The  war 
and  the  doubt  of  its  duration  overshadowed  everything,  and 
it  affected  capital  as  well  as  revenue.  They  could  not  tell  what 
coal  was  going  to  cost  them,  and  therefore  they  had  got  to 
husband  their  resources  until  the  situation  became  clearer. 
.\lso  they  had  got  to  face  the  situation,  the  solution  of  which 
was  becoming  more  necessary,  viz.,  that  of  their  overspent 
capital  account,  which  now  amounted  to  over  £1.37,000.  TTiey 
would  remember  that  as  long  as  Lord  Wantage  was  alive  he 
provided  the  money  the  company  needed  for  additional  plant  to 
uieet  the  expansion  of  the  business,  and  alone  shouldered  other 
people's  burdens,  but  since  his  death  they  had  had  to  re'v  op 


themselves.     Year  by  year  he  ha;d  had  to  point  out  that  as  the 
jteriod  of  their  tenure  decreased  as  1931  approached,  so  did  the 
amount  of  the  sinking  fund  increase,  which  was  needed  to  ex- 
tinguish fresh  issues  of  capital.    For  instance,  the  sinking  fund 
for  the  redemption  of  the  debenture  stock  by  1931  demanded 
in  cash  £12,000  a  yeai'  out  of  revenue,  in  addition  to  the  sums 
receivable  annually  from  their  good  friends  and  neighbours, 
the  Westminster  and  St,  James's  Companies.    This  year  out 
ol  surplus  revenue  they  had  allocated  £7,000  to  contingencies 
account  and  £10,000  to  reserve,  and  they  further  increased  the 
carry  forwai'd  from  £5,097  to  £8,828.    That  was  a  measure  of 
conservation    prescribed   by    the   necessities   of    the   situation 
caused  by   the  expansion  of   their  business  during   wartime. 
He  would  like  to  draw  attention  to  the  fact  that,  concmTcntly 
with  the  large  increase  in  the  number  of  units  sold — no  less 
than  11,000,000 — they  would  notice  that  the  total  generating  cost 
per  unit  sold  had  fallen  from  .62d.  to  .5d.  That  was,  of  course, 
partly  the  direct  result  of  the  larger  output,  but  it  could  not 
have  been  achieved  if  they  had  not  in  their  engineers  and  staff' 
an  altogether  exceptional  combination  of  ability,  zeal  and  good- 
will, and  it  was  a  great  pleasme  once  more  to  give  full  testi- 
mony to  what  the  Board  and  the  shareholders  owed  to  those 
on  whom  the  practical  working  of  the  business  depended.    This 
figure  of  id.  for  the  cost  per  unit  sold  was  actually  by  far  the 
lowest  reached  in  London,  and  as  Mr.  Bain  pointed  out  last 
year,  even  in   Chicago,  where  the  great  company  sold  1,250 
million  units  per  annum,  against  their  46  millions,  it  did  not 
equal  them.     So  far  as  their  company  was  concerned  there- 
fore,  their  figures  demonstrated  that  in  the  area  which  they 
.served  London  was  not  suffering  from  any  lack  of  a  cheap 
supply  of  pow'er.  That  bogey,  which  had  furnished  a  popular 
excuse  for   yearly   attacks  on  the  statutory  terms  on   which 
electrical  enterprise  was  undertaken,  was  now  he  hoped  finally 
laid  to  rest.     There  was  no  longer  any  excuse  for  outsiders 
to   try  and  get   in  between  the  County  Councd  and  the  13 
companies   and   blandish   the   public   with    illusory   promises 
of  cheaper  power.    When  the  war  was  over  it  was  'to  be  hoped 
the  parties   interested  would   get  together,   and  either  under 
the  .\ct  of   1908,  or  further  jjowers,   would    "associate,"    to 
use    the  words   of  the  Act,   to  combine  their  plant,    and  so 
get  the  utmost  economy  in  generation.     For  the  present,  the 
London  County  Council  had  dropped  their  Bill,  and  the  ten 
companies,   who  also  had  a  Bill,   had  in  deference  to  a  sug- 
gestion of  the  Chairman  of  Committees,  also  dropped   theirs. 
Therefore,  he  need  not  discuss  the  visxed  question  of  private 
enterprise    compared    with    iminicipal    enterprise,    especially 
as  he  did  so  at  some  length  last  year.  But  he  wanted  to  draw 
public  attention  to  the  solution  which  had  lately  been  reached 
for  a  similar  problem,  after  four  years  of  violent  disputes,  in 
one  of  the  larger  and  most  progressive  cities  in  .America.     The 
municipality  of  Kansas  City  had  granted  to  the  Tramway  and 
Lighting  Co.,  a  new   franchise  for  30  years  after  or  duiing 
which  the  undertaking  was  purchaseable  at  an  agreed  fixed 
jirice  of  5,130  thousand  dollars,  plus  proved  capital  expenditure 
during  that  period,   and  in    the  meantime,   the  municipality 
was  to  receive  two-thirds  of  the  net  revenue  remaining  after 
providing  certain  capital  expenditure  and  6  per  cent,    upon 
the  purchase  price.     In  other  woixis,  the  company  got  6  j^er 
cent,  upon  the  agreed  valuation,  plus  one-third  of  the  profits, 
and  this  profit-sharing  of  the  municipality  was  a  better  bar- 
gain for   the  municipality  than  then-  fixed   rate,        America 
was  a  great  country  of  experiment  and  they  dashed  into  all 
sort»s  of  thing.? — some  successful  and  some  unsucce.s,sful.    They 
might  in   this  country  do   worse    than    copy  their  successful 
experiments.     It  was   14  years  since  Lord  Wantage  jiresided 
over  that  meeting,  and,  although  he  did  not  live  to  get  a  divi- 
dend, yet  his  courage  never  wavered,  and  he  had  the  satisfac- 
tion before  his  death  of  seeing  the  company  in  comparatively 
smooth  waters  after  its  costly  pioneering  in  the  effort  to  give 
the  public  of  London  a  supply  of  electric  light  and  power. 
He  had  told  them  how  Lord  Wantage  furnished    money  on 
easy  terms  whenever  the  company  needed  it  and  they  would 
remember  that  wheieas  their  ordinary  share  capital  was  ori- 
ginally £.555,000,  they  wrote  oft'  .£2  of  the  £5  shares  and  re- 
duced it  to  £333,000,  and  in  that  reduction  Lord  Wantage  was 
the  chief  sufferer.     In  1901,  the  year  after  his  death,  the  total 
capital  was  .£914,700,  and  the  net  revenue  was  £25,220.     Last 
year  the  capital  was  £l,291,.5-55,   and  the    net    revenue    was 
£93.234.     In  other  words  in  these  14  yeai's  their  capital  had 
increased  by  41  per  cent.,  while  their  net  revenue  had  increased 
liy  269  i>er  cent.     He  need  say  no  more  to  give  them  confi- 
dence in  the  company  and  in  its  abilitv  to  work  out  its  own 
destiny.      He    did  not  mean  to  say   that  they   could  expect 
such  a  ratio  of   increase  of  net  revenue  this  year.     On    the 
contran'.   during   the  wartime,   all   companies    seemed    to   be 
expecting  a  set-ljnck,  chiefly  because  of  the  price  of  coal  and 
the  diminution  of  lighting;  but  he   wanted  them  to  realise 
the  steady  progress  made  year  by  year  for  14  years  by   the 
fact  that  net  revenue  had  increased  compared  with  capitalisa- 
tion by  6i  to  one. 

i\Ir.  R.  Stewart  Bain,  the  managing  director,  seconded  the 
motion  and  gas^e  as  usuid  some  interesting  pauic^lars  i'egaril- 
ing  the  year's  work.  He  said  the  capital  expenditure  had 
amounted  to  £34,956,  the  greater  portion  of  which  had  been 
incurred  for  the  new  10,000-KW,  turbo-generator  ordered  in 
connection  \\ith  the  extension  of  the  electrification  of  the 
Brighton  Railway.  That  plant  was  to  have  been  delivered 
last  November,  but  owing  to  the  war,  delivery  had  not  yet 
VikeD   place,   although  they    were  infonncd  by  the  manufac- 
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turers  that  it  was  nearing  completion.  In  addition,  £8,600 
\va.^  expended  in  laying  several  miles  of  new  mains,  particu- 
larly in  connection  with,  the  supply  of  power  for  industrial 
innixises,  which  he  was  glad  to  say  was  extending  very  satis- 
factorily, bringing  the  total  of  mains  laid  to  207  miles.  The 
expenditure  was  i£6,861  more  than  last  year,  of  which  coal 
afCouut.ed  for  i'5,600.  As  against  that  they  sold  over  11  million 
units  more  than  in  1913,  the  consumption  of  coal  being  73,000 
tons,  as  compared  wdth  fri,000  for  the  previous  year.  The 
average  price  paid  for  coal  during  the  year  was  14s.  Id.  per 
ton,  as  against  15s.  '2d.  in  1913,  but  the  extra  cost  during 
the  last  five  months  of  the  year  had  added  neai'ly  Is.  a  ton 
over  the  whole  year.  Since  the  beginning  of  this  year,  the 
price  of  coal  had  increased  very  materially,  owing  to  the 
difficulty  in  getting  deliveiy  by  water.  During  the  last  two 
months  the  charge  for  freight  alone  had  been  more  than  the 
total  contract  price  for  the  deliverj'  of  the  coal  alongside  their 
wharf.  It  had  been  quite  an  anxious  time  getting  deliveries 
sufficient  for  their  consumption.  He  was  glad  to  say  that 
up  to  the  present  they  had  been  able  to  overcome  those 
difficulties  without  unduly  depleting  their  st<x^k,  although  the 
difficulties  and  the  price  of  coal  were  daily  increasing.  The 
gross  revenue  showed  an  increase  of  i''2S,000  over  the  previous 
year.  The  average  price  received  for  every  unit  sold — lighting 
and  power — was  .94d.,  as  compai'ed  with  l.Oid.  in  1913,  while 
tlie  cost  of  production  had  been  reduced  from  .62d.  to  a  half- 
penny. Their  executive  and  technical  staff  had  every  reason 
to  feel  proud  of  such  excellent  results  and  they  were  a  fine 
tribute  to  their  efficiency  and  zeal.  As  far  as  that  company 
w'as  concerned,  it  could  not  be  said  that  the  district  which 
they  supplied  was  suffering  from  the  want  of  a  cheap  supply 
of  electric  power,  and  it  was  doubtful  whether  unification  of 
the  system  of  supply,  or  amalgamations  of  the  companies, 
although  beneficial  in  other  respects,  would  show  such  good 
results.  Tlie  results  compared  favourably  with  those  of  any 
company,  either  in  this  country  or  abroad.  Ti'action  and 
power  supplies  again  showed  satisfactoiy  increases,  although 
the  large  increa.se  of  power  for  the  extension  of  the  electrifica- 
tion of  the  Brighton  Railway,  which  was  to  have  commenced 
this  month,  had  had  to  be  postponed  on  account  of  the  war. 
Iq  common  with  other  companies,  a  considerable  number  of 
their  staff  had  joined  the  colours,  and  in  such  cases  the  dii'ec- 
tors  had  agreed  to  keep  their  places  open  and  to  give  them 
half-pay  while  they   were  absent. 

Replying  to  questions,  the  Chairman  .said  that  they  always 
made  their  coal  contracts  in  the  spring  when,  as  a  rule,  the 
lowest  prices  were  niling,  but  force  majeure  had  superseded 
all  contracts.  Nobody  regretted  more  than  the  directors  that 
they  had  not  been  able  to  pay  a  larger  dividend,  but  they  had 
only  acted  prudently  in  carrying  forward  £3,000  more  than 
last  year. 
The  report  was  adopted. 


Westminster  Electric  Supply  Corporation.  Ltd. 

Mr.  J.  Browne  M.iBiiN  presided  on  BY-bruary  '21th,  at  the 
offices,  over  the  annual  meeting.  After  referring  to  the  death 
of  Ixird  Suffield,  the  Chairman  said  that  they  had  recom- 
mended a  I'educed  dividend  for  the  half-year.  It  would  have 
been  possible  to  pay  the  full  10  iier  cent.,  but  this  would  have 
left  them  with  a  much  smaller  sum  to  cariy  forward ;  they 
could  not  recommend  that  course  in  view  of  the  present  situa- 
tion, for  the  war  had  not  only  reduced  receipts,  but  it  had 
al.so  increased  expenses,  and  might  iDossibly  do  so  still  more. 
The  Government  lighting  regulations  considerably  reduced  the 
sales  for  lighting  during  the  last  quarter  of  the  year.  Coal 
had  increased  in  cost  and  was  still  going  up.  Carbons  for 
street  lighting  cost  much  more  than  they  did.  They  had  also 
had  to  spend  money  on  the  protection  of  their  stations.  Then 
over  GO  of  their  officials  and  men  were  serving  with  the  colours, 
and  they  had  promised  to  pay  their  wives  or  dependents  half 
wages  during  the  war,  and  to  keep  their  places  open.  These 
half  wages  amounted  to  over  i'3,000  a  year,  which  ha<l 
necessitated  .some  readjustment  of  duties.  They  h;id  also 
Ihnught  it  right  to  subscribe  to  the  war  funds.  This 
would  show  them  that  they  had  had  a  good  deal 
to  contend  with,  and  it  was  for  the  shareholders  to  judge 
how  far  they  had  been  successful.  They  had  not  increased 
their  charges  for  supply,  they  had  maintained  their  full  rate 
of  depreciation,  and  they  had  only  reduced  the  dividend  for 
the  year  by  one  jjer  cent.  Had  it  not  been  that  everyone  be- 
longing to  the  company  had  put  his  shoulder  to  the  wheel 
such  a  result  would  have  been  impossible,  and  he  was  sure 
they  would  desire  him  to  thank  the  staff  and  w'orkmen,  who 
were  just  as  anxious  for  the  success  of  the  company  as  were 
the  shareholders  and  directors.  Their  stations  were  watched 
day  and  night  by  special  constables — gentlemen  who  had  given 
up  their  time  for  the  country,  and  who  were  patrolling  out- 
.side  in  all  sort,?  of  weather.  It  was  extremely  tiring  and 
monotonous  w-ork,  and  they  would,  he  was  sure,  wish  to  show 
by  a  hearty  vote  of  thanks  their  appreciation  of  what  they 
were  doing.  In  regard  to  the  valuation  of  their  investments, 
there  was  the  choice  of  valuing  tlicm  at  three  dates  : — Dec. 
31st,  1913,  as  the  insurance  companies  were  doing  with  the 
approval  of  the  Board  of  Ti-ade;  the  end  of  Julv,  1911,  as  the 
banks  had  done;  or  December  .31st,  1914.  The  latter  date 
would  give  no  result  of  any  practical  value.  A.  date  just  before 
the  war  would  have  been  ijossible,  but  credit  was  then  begin- 


ning to  be  shaken,  and  they  thought  that  as  their  investments 
were  not  intended  for  sale  it  was  better  to  follow  the  insurance 
companies.  The  auditors  had  approved  of  this.  They  had 
increased  their  investments  by  takmg  up  £25,000  of  the  war 
loan.  In  regard  to  the  future,  the  supply  of  coal  continued 
to  cause  anxiety.  Deliveries  were  uncertain  and  irregular,  and 
prices  had  gone  up  considerably.  Both  electric  and  gas  com- 
jianies  had  represented  to  the  Government  the  difficulty  they 
were  in,  and  something  had  been  done  lately  to  improve  mat- 
ters. But  they  thought  it  should  be  possible  to  obtain  a  regu- 
lar supply  at  a  reasonable  rate,  and  felt  there  was  room  for 
some  improvement  in  both  these  points,  an  improvement 
which  only  the  Government  could  ensure  as  they  controlled 
communications.  With  regard  to  carbons  for  street  lighting, 
no  reduction  in  price  could  be  expected  for  some  time  to  come, 
and  they  would  have  to  wait  until  new  factories  could  be 
established  of  sufficient  output  to  biing  down  the  price  more 
nearly  to  that  at  which  they  had  hitherto  been  sold  by  the  big 
factories  in  Gei-many.  Their  expenses,  therefore,  were  not 
likely  to  decrease  during  the  war.  Their  receipts  would  also 
be  reduced  so  long  as  the  present  lighting  arrangements  w^ere 
necessary.  The  greater  part  of  the  loss  was  due  to  reduced 
shop  hghting,  but  this,  he  was  pleased  to  say,  would  not  be 
«o  heavy  in  the  summer  as  in  the  wmter.  They  would  probably 
have  seen  in  the  newspai>ers  that  the  L.O.C.  produced  yet 
another  Bill  to  absorb  them  all,  but  this  Bill  had  been  dropped. 
They  also,  with  nine  other  companies,  joined  in  promoting  a 
Bill  for  forming  a  company  to  take  over  and  utihse  to  the 
Ijest  advantage  the  existing  resources  of  the  companies  supply- 
ing electricity  in  London,  with  a  view  to  providing  eventually 
one  uniform  system  of  supply.  The  Government  had,  how- 
ever, decided  that  this  Bill  was  contentious,  and  therefore 
could  not  proceed.  It  had  consequently  been  withdrawn,  and 
he  need  not  trouble  them  with  details. 

The  Rt.  Hon.  W.  Hayes  Fisher,  M.P.,  seconded  the  motion. 

In  reply  to  questions  raised,  the  Ch.-mrjian  said  the  present 
Bill  of  the  L.C.C.  w^as  dropped,  but  he  could  not  say  that  it 
was  dropi>ed  for  good.  As  to  their  company  and  other  com- 
panies substituting  another  Bill  for  the  one  which  the  Gov- 
ernroent  considered  contentious,  he  could  only  say  there  was 
nothing  in  hand  at  the  present  time,  but  it  was  only  common- 
sense  that  when  ten  companies  came  together  to  amalgamate 
for  a  certain  purpose  there  should  be  no  difficulty  in  getting 
them  together  again  if  the  opportunity  offered.  He  thought 
.something  of  the  kind  would  have  to  be  done  or  otherwise  the 
County  Council  would  certainly  interfere.  They  wanted  an 
extension  of  life  as  weU  as  amalgamation. 

Mr.  W  J  Fisher  remarked  that  he  had  read  the  companv's 
Bdl  caretully  and  he  certainly  saw  a  number  of  conten- 
tious points  in  it.  If  the  companies,  however,  came  together 
with  a  reasonable  desire  to  effect  consoUdation  that  Bill  mi^ht 
fcnn  a  good  basis  to  go  on,  with  the  contentious  points  elimi- 
nated. 

Replying  to  a  question  by  Mr.  Reed  as  to  coal,  Profes.sor 
Kennedy  said  that  in  the  last  half-vear  of  1914  theii-  coal  for 
the  station  at  Westminster  was  only  about  8d.  a  ton  more 
than  m  the  la.st  half  of  1913,  but  during  the  last  six  weeks 
tliere  was  an  increase  of  something  hke  3s.  a  ton,  and  at  Grove 
Road,  from  which  they  got  the  greater  part  of  the  supply,  the 
increase  had  been  on  the  average  very  considerably  greater 
Ihey  were  adopting  the  policy  of  getting  all  the  coal  they 
could,  and  they  had  no  reason  to  be  anxious,  but  undoubtedlv 
the  prices  now  and  in  the  future  would  be  much  greater  It 
was  niereb-  a  question  of  getting  the  coals  up  froin  the' col- 
lieries. The  Government  had  put  .some  ships  at  the  service 
of  the  gas  and  electric  companies,  but  thev  had  hardly  become 
useful  yet,  and  they  had  to  pay  freights  which  were  very  high. 

The  report  was  adopted. 


I  ram  ways,  Liglit  and  Power  Co.,  Ltd. 

Viscount  Chilston  presided  over  the  second  ordinai-j-  meeting 
held  at  66,  Queen  Street,  E.G.,  on  February  2-5th.  He  said 
that  the  outbreak  of  the  war  in  .\ugu.st  had  had  varying 
effects  in  dilVerent  localities.  In  some  of  the  districts 
served  by  certain  subsidiary  undertakings  the  abnormal 
conditions  had  created  an  improved  demand  which, 
while  not  in  time  to  reflect  substantially  for  the  year 
under  review,  would  undoubtedly  be  an  advantage 
ftu-  the  current  year.  In  other  districts  the  abnormal 
conditions  had  an  adverse  effect,  causing  depression  in  trade, 
which  affected  the  electric  supply  companies,  and  especially 
<leteired  pro.spective  consumere  froin  incurring  any  expendi- 
ture on  motors  and  other  appliances.  Further,  the  public 
naturally  took  less  advantage,  since  the  outbreak  of  the  war,  of 
the  facilities  for  travelling  offered  by  the  traction  undertakings, 
owing  to  the  depression.  The  adverse  conditions  affected  more 
particularly  the  districts  served  by  the  Nottingham  and  Derby- 
shire Tramways  Co.  and  the  Derby,shire  and  Nottingham  Elec- 
tric Power  Co.  The  conditions  improved  in  the  localities  re- 
ferred to.  and  since  the  close  of  the  year  they  had  evidence  of 
a  distinct  recovery.  Tlie  various  power  and  light  companies 
were  large  users  of  coal,  and  it  was  satisfactoiy  to  report  that 
the  largest  user,  viz.,  the  Derbyshire  and  Nottinghamshire 
Electric  Power  Co.,  had  contracted  well  forward  at  satisfac- 
tory prices.  But  the  high  price  of  fuel  would  probably  operate 
to  a  certain  extent  to  the  advantage  of  electric  supply  ooin- 
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panies,  bwau*  power  iisors,  iind  ii;uti<:ul;irly  small  power 
users,  would  more  carefully  consider  the  use  of  electricity  at 
a  time  when  the  price  of  c<ial  was  high.  It  was  satisfactory 
to  hoar  from  the  London  managers,  Messrs.  Balfour,  Bcatty-, 
Ltd.,  that,  notwithstanding  the  difticult  conditions  of  the 
moment,  they  .mticipated  an  increase  in  earnings  during  the 
current  year  from  all  the  properties  owned  by  their  company. 
So  far  as  the  vear  under  review  was  concerned,  the  directors 
estimated  that  the  outbreak  of  war  affected  the  earnings  to 
the  ext<>nt  of  at  least  £8,aKl.  .A  feature  of  rtll  the  power  and 
light  properties  was  that  a  large  additional  revenue  could  be 
earned  from  the  money  already  expended,  owing  to  the  fact 
that  the  plant  installed  w-as  sullicient  to  deal  with  a  very  much 
bigger  load  than  at  present  conuectetl,  and.  in  addition,  the 
cables  laid  w'ere  capable  of  serving  a  large  number  of  addi- 
tional consumers.  ITie  directors  recommended  an  increase  in 
the  capital  of  the  compsiuy  to  the  extent  of  .£11)0,000  by  the 
creation  of  an  additional  100.000  six  per  cent,  cumulative  pre- 
ference shares  of  £1.  He  u\ight  say  for  the  information  of 
the  shareholders  that  notwith.standing  the  number  of  under- 
takings owned  by  the  company,  they  had  managed,  owing  to 
the  cautious  policy  adopted,  to  keep  the  capital  expenditure, 
including  present  obligations,  to  within  £.50,000  of  the  ainountof 
the  original  issue.  They  would  agree  that  this  was  a  very  small 
sum  spread  over  so  many  different  policies,  especially  in  view 
t  of  the  fact  that  the  power  undertakings  covered  an  area  o'f 
o.(ltX)  square  miles.  They  could,  of  course,  deal  with  present 
requirements  by  issuing  a  iwrtion  of  the  unissued  debentures, 
l)Ut  tliis  would  hamper  their  financial  arrangements  in  the 
future.  It  was,  in  their  opinion,  unwi.se  to  use  their  debenture 
powers  to  the  maximum  unless  all  development  v\'ork  was  com- 
pleted or  could  be  provided  for  out  of  revenue.  The  directors 
had  not  yet  decided  a.s  to  what  would  be  the  most  opportune 
time  for  making  the  issue,  nor  the  terms.  The  consent  of  the 
Trea.sury  would,  of  course,  be  required  liefore  the  issue  was 
made,  but  in  view  of  the  fact  that  the  development  of  pro- 
perties .such  as  theirs  was  of  material  importance  from  the 
national  point  of  view  in  the  pres<^nt  crisis,  not  only  because 
they  supplied  many  different  kinds  of  enterprises  with  the 
necessiuy  diiving  power,  liut  also  provided  employment  for 
workmen,  there  .=iioukl  be  no  difficulty  experienced  in  this 
connection.  The  immediate  object  of  the  capital  was  to  repay 
temporary  loans  which  had  been  incurred  to  the  extent  of 
£40.000.  The  directors  hail  in  contemplation  the  acquisition 
of  an  additional  projierty.  but  shareholders  could  rest  assured 
that  this  would  only  be  effected  if  the  financial  arrangements 
were  provided  for,  and  a  very  satisfactory  yield  on  the  capital 
employed  was  .shown.  I)uring  the  year  the  power  and  lighting 
companies  had  olitaine<l  four  provisional  orders  for  electric 
lighting — two  in  the  area  of  the  Derby.shire  and  Nottingharn- 
shire  Co.,  viz.,  the  Beaton  and  the  Heanor  Orders;  and  two 
in  the  area  of  the  fjeice.stersHire  and  Warwickshire  Power  Co,., 
viz..  the  Hinckley  and  the  Kenilworth  Orders.  Steps  had  been 
taken  to  utilise  the  powers,  and  already  in  some  districts  con- 
sumers were  connected.  ,  , 

Mr.  A.  E.  HoLi,.-\Nn' seconded  the  motion  And  it  was  carried. 

The  Ch.mriiax  next  propo.sed  a  resolution  authorising  the 
creation  of  an  additional  i'lOO.fXK)  of  preference  shares  io  rank 
pari  pasmi  with  the  existing  shares. 

Mr.  G.  B.UjFOVR,  in  seconding  tlie  motion,  said  that  in  issuing 
these  shares,  rather  than  taking  advantage  of  their  debenture 
powers,  they  were  following  the  method' successfully  adopted 
by  other  tramway  and  electric  lighting  companies.  By  keep- 
ing their  debentures  they  could  meet  any  emergency  in  the 
way  of  getting  additional  plant. 

The  resolution  was  adopted. 


Brnce  Peebles  &  Co.,  Ltd. 

Mr.  F.  E.  Andrews  presided  at  the  annual  meeting,  held  at 
Edinburgh,  on  Friday  last.  He  said  that  they  maintained 
their  gradual  and  steady  progress  in  the  first  half  of  1914,  and 
the  satisfactory  results  shown  in  the  accounts  for  the  year 
would  have  shown  still  better  improvement  over  those  of  1913 
but  for  the  war.  Theirs  was  essentially  and  entirely  a  purely 
British  concern,  and  at  the  outbreak  of  hostilities  they  had 
not  a  single  German.  Austrian,  or  Hungarian  in  their  employ. 
More  than  150  of  their  men  were  serving  with  the  colours, 
and  on  their  return  they  would  be  reinstated  in  their  old  or 
similar  positions.  The  workmen  and  staff  had  inaugurated  a 
fund,  to  which  the  company  was  contributing  weekly,  for 
assisting  dependents  where  it  was  required.  A  large  propor- 
tion of  the  men  were  their  best  and  most  skilled,  and  their 
ab.<!ence  had  of  necessity  caused  a  certain  amount  of  difficulty 
in  the  ordinary  routine  of  the  works  and  offices,  but  the  loyal 
efforts  of  those  remaining  at  home  had  minimised  the  dis- 
location. The  output  from  the  works,  which  up  to  the  end 
of  July  had  been  quite  satisfactory,  and  better  than  the  pre- 
vious year,  was  naturally  affected  for  some  months  afterwards 
by  the  loss  of  so  many  hands.  This  was  being  gradually  over- 
come, though  they  were  still  suffering  to  some  extent  both 
from  the  difficulty  in  obtaining  suitable  men  and  from  delavs 
in_  getting  suppUes  of  raw  materials.  Thev  had  fully  main- 
tained their  reputation  as  makers  of  high-class  electrical 
machinery  and  had  obtained  a  good  proportion  of  orders,  so 
that  the  works  had  been  faiily  well  occupied.  The  prices  at 
Which  these  orders  had  been  obtained  had  also  been  more 


leasonable  than  was  the  case  two  or  three  years  ago,  but  the 
margin    of    profit    had    naturally     been    .somewhat    adversely 
affected  by  the  events  of  the  latter  half  of  the  year.     In  this 
country  tile   company  continued  slowly,  but  very   surely,  to 
enlarge  their  circle  of  customers,  especially  among  the  better 
class  of    buyers,   which   was  a  veiy   satisfactory    sign.      The 
Peebles-La  Cour  converter  was  being  adopted  by  an  increasing 
number  of  engineers  and  was  also  being  put  down  in  larger 
sizes;  the  largest  converter  made  in  Great  Britain  up  to  the 
present   time   had   been   installed   and    was    now   running   at 
Manchester.    They  had  all  along  carefully  cultivated  trade  in 
the.  Colonies,  and  the  results  w'ere  quite  satisfactory,  showing 
a  .steadily  increasing  volume  of  business,   though  in  Canada 
conditions  had, not  been  favourable   during   the  la.st  twelve- 
months.   In  various  foreign  countries  also  financial  stringency 
or  political  disturbance  had  militated  against  new  work  being 
taken  in   hand,  especially  in  the  case  of  South  America  and 
China.     Taking  eveiything  into  consideration,  however,  they 
had  no  cause  to  be  dissatisfied,  and  they  started  the  new  year 
with  an   amount   of   work  sufficient  to  keep  them  well   em- 
ploye<l  for   .some  time  ahead.     The  profit  for  the  year  from 
manufacturing  and  trading  amounted  to  £11,649,  as  compared 
with  £11.7.51  for  191.3  and  £.3,864  for  1912,  so  that  in  spite  of 
the   disadvantages  since  .August  they   had  managed  to   main- 
tain the  improvement  of  the  previous  year.    The  net  profit  was 
£3.fty,   as    against    £'2, 820   a  year  ago.     This  sum  went  to 
rediK'e    the  adverse  balance  against  profit   and  loss  account, 
which  therefore  now  stood  at  £17,783.     Debts  owing  by  the 
comt>any  were  lower,  as  were  also  the  debtsowing  to  them, 
the  latter  being  partly  due  to  the  fact  that  they  were  able  to 
get  somewhat  lietter  terras  of  payment  from  customers.    Gash 
at    bank,   £29,084,  showed  an  increase  that   was  very   grati- 
fying, liecau.se  a  manufacturing  concern  such   as  theirs  must 
have  adequate  working  capital  in  order  to  carry  on  its  busi- 
ness in  a   satisfactory  manner,  and  further,  it  was  essential, 
during  the  present  un.settled  state  of  industry,  that  the  com- 
pany should  build  up  and  conserve  it«  liquid  resources  in  order 
to  tide  over  any  difficult   period  which  might  aiTive.     Each 
year    they   spent    an    appreciable   amount  of   money   out  of 
revenue  for  maintenance   of  buildings,  machinery  and  plant, 
but  so  far  they  had   not  been   able  to  make  a  suitable  allow- 
ance for  depreciation.    This  question,  as  well  as  that  of  good- 
will, which  stood  in  the  balance  sheet  at 'over  £90,0(X),  must 
<ibviously   have   attention  and  be  de^lt  with  as  soon  as   ever 
opportunity  offered.     After  the  last  general  meeting,  Mr.  Ijee 
Murray   expressed   the  desire,    owing   to  his   other   business 
engagements,  to  retire  from  the  board.    It  w'as  scarcely  neces- 
sary  to  remind  them  of  the  excellent  work  Mr.   Murray  did 
in  the  organisation  of  the  company  during   the  five  years  he 
was  with  them,  first  as  general  manager  and  afterwards  as  a 
director,  and  they  accepted  his  resignation  with  regret.    They 
had  also  lost  another  colleague,  Mr.  .\.  Bruce  Anderson.     He 
was  an   alile  and  enthusiastic  worker  in  the   interests  of  the 
electrical     manufacturing    industry,     and    they    all     greatly 
deplored   his  premature  and  untimely  death.     The  Chairman 
refetred  to  the  ability  and  energy  of  the  managers,  secretary, 
and  other  officials,  displayed  in  a  year  that  had  not  been  with- 
out a  considerable  amount  of  worry  and  anxiety. 

Mr.  C.  J.  Shiells  seconded  the  adoption  of  the  report,  which, 
after  one  or  two  questions  had  been  asked  and  answered  by 
the  Chairman,  w.as  carried  unanimously,  and  a  hearty  vote 
of  thanks  was  accorded  to  the  chairman,  managers,  staff,  and 
diiectors. 


British  Insulated  and   Helsby  Cables.  Ltd.— The 

directors  announce  a  final  dividend,  makine:  !">  per  cent,  for  the 
year,  as  compared  with  13  per  cent,  for  1913.  There  is  placed  to 
reserve  and  depreciation  £2,000  less  than  for  1913,  but  there  is  an 
increase  of  £21,000  in  the  amount  carried  forward. 

British  L.M.  Ericsson  Manufacturing,'  Co..  Ltd.— The 

directors  recommend  a  dividend  of  8  per  cent,  per  annum  on  the 
ordinary  shares  for  1914,  placing  to  reserve  £6,000,  and  carrying 
forward  £7,023. 

Reduction    of   Capital. — Tamers  et   Manville,  Ltd., 

and  Reduced. — A  petition  for  confirmation  of  reduction  of  capital 
from  £50,000  to  £.i9,9!i4  has  been  presented.  Particnlars  of  claims, 
&c.,  mnet  be  sent  by  March  13th  to  Messrs.  Jackson  i  Co,,  Lower 
Gates,  Koohdale,  solicitors. 

Waste     Heat    and    Gas     Electrical     Generating,- 

Stations,  Ltd. — The  directors  recommend  a  dividend  for  the  year 
ended  .Tanuary,  1915,  at  the  rate  of  8  per  cent,  per  annum,  carrying 
forward  £15,012. 

Stock  E.vchan<fe  IVotice. — The    Committee   has  been 

asked  to  allow  the  followiner  to  be  quoted  : — Electro  Bleach  and 
By-Produots,  Ltd. — 90,200  7  per  cent,  participating  preference 
shares  of  £1  each,  fully  paid,  Xos.  1  to  90,200. 

Western  Telen'raph  Co..  Ltd.— Second  quarterly  in- 
terim dividend,  3s.  per  s-hare  for  the  year  ending  Jane,  1915,  being 
at  the  rate  of  6%  per  annum. 

Hel«l  Over. — Pressure  upon  our  space  compels  us  to 
hold  over  until  nest  week  varioas  City  reports  and  meetings. 
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Davis  it  Tiiinuins,  Ltd.— The  net  profit   for    1914, 

including  £15,083  brought  forward,  after  allowing  for  deprecia- 
tion and  commisBion  to  manager,  was  £31,959.  The  interim 
dividend  paid  in  September  last  on  the  preference  shares  absorbed 
£1,800  ;  that  on  the  ordinary  shares  at  the  rate  of  (J  per  cent,  per 
annum  for  the  June  half-year  £1,410  ;  there  has  been  placed  to 
general  reserve  account  £3,000,  and  to  income-tax  account  £626, 
leaving  £25,124.  Preference  dividend  on  the  6  per  cent,  prefer- 
ence shares  for  the  December  half-year  requires  £1,800  ;  a  balance 
dividend  at  the  rate  of  10  per  cent,  per  annum  on  the  ordinary 
shares  for  the  December  half-year,  making  8  per  cent,  per  annum 
for  the  year,  requires  £2,350  ;  a  bonus  of  12  per  cent,  out  of  profits 
amounts  to  £5,640  ;  and  £15,334  is  to  be  carried  forward.  Annual 
meeting,  March  9th. 

France. — The  Socio/c  d'Eledricite  de  Paris. — The 
chairman  of  the  Soci(5te  d'Electrioite  de  Paris,  which  is  stated  to 
be  under  the  control  of  the  Empain  group  of  Brussels,  informed 
the  shareholders  at  the  recent  meeting  that  the  sales  in  1914 
increased  by  20,000,000  KW.-hours  to  145,000,000  KW.-houra.  After 
deducting  depreciation  amounting  to  £128,000  from  the  gross 
profits  of  £259,000,  and  providing  for  interest  payments  on  the 
loans,  the  accounts  indicate  net  profits  of  £102  000,  which  would 
permit  of  the  distribution  of  16a.  on  the  ordinary  shares  and 
26?.  7d.  on  the  preference  shares.  It  is,  however,  impossible  to 
make  these  payments  at  present  as  the  "  liquid  funds  "  are  said  to 
be  locked  up  in  Stock  Exchange  investments. 

Jariow  and  Di.strlct    Electric  Traction    Co.,  Ltd. 

— The  annual  meeting  was  held  on  Monday  at  Electrical  Federa- 
tion Offices,  KingBway,  Mr.  H.  S.  Day  presiding.  In  proposing  the 
adoption  of  the  report,  of  which  we  gave  an  abstract  last  week, 
the  chairman  remarked  that  it  was  with  much  satisfaction  that 
the  directors  were  able  to  recommend  the  payment  of  a  3  J  percent, 
dividend  for  the  past  year,  as  against  2}  per  cent,  for  1913.  The 
development  in  Jarrow  was  very  satisfactory,  and  there  was  every 
reason  to  hope  that  the  business  of  the  company  there  would  con- 
tinue to  be  well  maintained  even  if  it  did  not  improve.  Mr.  F. 
Cocking  seconded,  and  the  report  was  adopted. 

TelejiTaph  ( onstrnction  and  Maintenance  Co.,  Ltd. 

— The  directors  report  that  the  net  profit  for  1914  amounted  to 
£109,186,  against  £114  863,  after  charging  the  interest  on  the 
debentures.  To  this  is  added  £111,860  brought  forward,  making 
£221,047.  An  interim  dividend  of  ."<  per  cent,  was  paid  last  July, 
and  the  directors  recommend  a  further  dividend  of  10  per  cent., 
together  with  a  bonus  of  12s.  per  share,  free  of  tax.  The  reserve 
fund  is  to  be  supplemented  by  £l'0,000  (making  it  £145,000), 
leaving  £111,407  to  be  carried  forward. 

City  of  London  Electric  Li«:litin<>-  Co..  Ltd.— Sub- 
ject to  completion  of  audit,  the  directors  have  decided  to  place 
£50,000  to  reserve  and  to  pay  12s.  per  share  (being  at  the  full  rate 
of  6  per  cent,  per  annum)  on  the  preference  sharep,  and  188.  per 
share  (being  at  the  rate  of  9  per  cent,  per  annum)  on  the  ordinary 
shares.  On  account  of  these  shares  6p.  per  preference  share  and 
6s.  per  ordinary  share  was  paid  in  September,  1914.  After  pay- 
ment of  the  dividend,  les§  income-tax,  and  providing  for  other 
appropriations,  £23,500  is  to  be  carried  forward. 

Llanelly    and    District     Electric     Linhtin"'    and 

Traction  Co.,  Ltd. — The  accounts  for  1914  show  a  net  revenue, 
including  £2,079  brought  forward,  of  £12,188.  After  providing 
for  loan  and  debenture  interest,  and  setting  aside  £2,000  for  depre- 
ciation and  renewals,  a  dividend  of  2  per  cent,  on  the  ordinary 
shares  is  to  be  paid,  leaving  £1,718  to  carry  forward.  The  annual 
meeting  was  held  at  66,  Queen  Street,  E.G.,  on  February  25th,  Mr. 
A.  H.  Beatty  presiding.    The  report  was  adopted. 

Xew    York    Telephone    Co. — The    report  for    1914 

shows  net  telephone  earnings  $16,169,660,  a  decline  of  81,554,491  ; 
and  other  income,  11,869,394,  an  increase  of  .§163,190.  Total, 
$18,039,054,  a  decline  of  §1,091,301.  Interest  charges  have 
absorbed  $4,027,132,  an  increase  of  $448,317  ;  while  dividends  have 
taken  810,008,579,  a  decline  of  $220,  leaving  balance  to  surplus  and 
reserves  $4,003,343,  a  decrease  of  $1,639,398.— Z'Vm;«rw7  Times. 

W.    T.    Henley's   Telegraph    Works    Co.,    Ltd.— 

Subject  to  audit  the  directors  recommend  a  final  dividend  payable 
on  March  19th  on  the  ordinary  shares  of  10  per  cent,  less  income- 
tax,  making  16  per  cent,  for  the  year,  and  a  bonus  of  58.  per  share 
less  income-tax.     For  1913  the  distribution  was  20  per  cent. 


STOCKS    AND    SHARES. 

Tucsda;  Evening. 

Present  days  ore  mostly  unexciting  in  Stock  Exchange 
circles.  It  is  as  thdugh  people  had  said  to  themselves  that 
they  would  do  nothinj;  until  the  war  gave  indication  of  fur- 
ther developments.  The  best  news  received  for  some  time 
past  was  that  dealing  with  the  passage  of  the  Dardanelles, 
^•hich  had  a  distinctly  cheering  effect  upon  spirits,  but  failed 


to  have  any  effect  upon  prices.  Definite  news  of  the  fall  of 
Constantinople  would  probably  have  a  stimulating  effect;  but 
untd  sometning  of  this  sort  arrives,  investment  stays  its 
hand. 

Each  new  issue  as  it  appears  has  to  be  rather  more  attrac- 
tive than  its  predecessor.  The  Treasurj-  is  putting  very  liftle 
obstacle  in  the  way  of  new  emissions ;  and  any  company  which 
can  show  that  it  requires  capital  in  order  to  provide  em- 
ployes flith  work,  esi)ecially  if  directly  or  indu'ectfy  con- 
nected ^\■ith  Government  contracts,  need  have  little  hesitation 
in  applying  for  powers  to  raise  money.  At  the  same  time, 
the  ireasury  restrictions  upon  Stock  Exchange  dealing  con- 
tinue to  be  so  severe  that  borrowers  delay  making  appeals  to 
the  public  until  they  are  obliged  to  do  so. 

The  Home  Railway  market  is  obsessed  by  the  latest  labour 
fears.  Through  the  curt  intervention  of  the  Government, 
immediate  difficulties  are  bridged  over;  but  such  an  erection 
will  be  only  temporaiy,  and  the  whole  question  will  be 
revived  in  a  more  acute  form  later  on.  Londoners  in  parti- 
cular ai'e  incUned  to  look  at  the  labour  agitations  as  reflect- 
ing gravely  upon  the  patriotism  of  those  responsible  for  the 
trouble;  and  the  plain  man  in  the  street  wonders  how  on 
earth  any  compatriot  of  his  can  so  dehberately  throw  in'Ms 
lot  with  the  enemy  as  to  participate  in  these  disturbances 
before  exhausting  every  conceivable  means  for  settUng  debate- 
able  points  peaceably. 

Therefore  Metropolitans  have  gone  back  to  28i,  Districts 
t.o  ITj,  Central  London  ordinary  to  76,  while  the  tone  of  the 
maiket  as  a  whole  is  drab.  Two  or  three  of  the  big  steam 
stocks  are  raising  more  capital,  but  we  have  heard  no  pro- 
posals of  this  sort  in  connection  with  the  electric  lines.  As  a 
point  of  curiosity,  it  may  be  mentioned  that  Metropolitan 
Consolidate<l,  South  Eastern  deferred  and  South  Western  de- 
ferred all  stand  about  the  same  price,  although  the  dividends 
recently  declared  were  li,  1,  and  If  resi^ectively.  Under- 
giound  Electric  income  bonds  are  ex  the  dividend  of  i£3  -per 
cent. ;  at  the  current  price  of  80.  the  return  on  the  money  is 
exactly  1\  per  cent.,  paid  free  of  income  tax. 

The  prophets  who  foretold  a  reduction  of  about  1  per  cent, 
in  the  City  <if  London  Electric  dividend  have  proved  correct, 
and  the  company  is  now  paying  18s.  per  share — that  is,  9  per 
cent. — against  £X  per  share,  equal  to  10  per  cent.,  last  year. 
The  County  of  London  maintained]  its  previous  dividend,  and 
County  preference  shares  have  been  a  firm  market  for  some 
time  past.  Curiously  enough,  it  is  difficult  to  obtain  an 
adequate  bid  for  the  ordinary  shares.  City  Lights  keep  about 
U\.  with  an  occasional  bargain  transacted  in  them.  The 
Charing  Cro.ss  Co.  announces  that  the  profits  on  its  City 
undertaking  advanced  during  the  last  financial  vear.  but  its 
West  End  receipts  fell  <iff  by  neariy  .£10,0(Kl.  Mild  interest 
is  taken  in  the  cour.se  of  the  London  Electricity  Supply  Bill 
No.  2;  as  to  the  chance  of  its  succe-^sful  passage  through  the 
House  of  Commons,  opinion  has  been  already  ventured  here. 

So  far.  all  the  electric  lighting  companies  have  announced 
their  dividends,  with  the  exception  of  the  Bromptoii.  Smn- 
niari.sed.  the  results  are  that  the  St.  .Tames'  pays  '2  per  cent. 
less  than  it  did  a  year  ago,  the  City  of  London,  the  Charing 
Cross.  Metmpolitan.  and  the  Westminster  1  per  cent,  lesfs. 
Smithfield  Markets  J  per  cent,  less,  Kensington,  Xotting  Hill 
and  County  the  .same,  and  the  Ijondon  1  per  cent.  more.  .K\\ 
things  considered,  the  achievements  may  be  fairly  regarded 
as  good.  Prices  on  the  week  .show  small  falls  in  Brompton 
ordinary.  Charing  Cross  preference,  and  Westniinst<^r  prefer- 
ence. St.  .lame.s'  recovered  their  dividend  of  os.,  and  County 
preference  are  also  os.  higher  at  11  J. 

We  append  our  usual  list  of  representative  stocks  and 
shares  :  — 

HOUE  ELEOTRinTT  OouPANrcs. 

Mean  price.  Mar.  2,  1916.    Rise  or  (all 

July  37, 1914.  this  week. 

Brompton  Ordinary 94                 8i  —  J 

do.       7  per  cent.  Prel Sj                 8|  — 

Charing  Cross  Ordinary 6i                 41  — 

do.       do.       do.    4i  Pre! 4]                 4  —  i 

do.       do,  Olty  Fret 41                 4  — 

do.    4  Deb 91  j  90  — 

Chelsea 42                  4!  — 

do.    4iDeb 96{  9a  — 

City  of  London          16  141  — 

do.       do.    0  per  cent.  Prel 18*  laj  — 

do.       do.    6  Deb IIR*  lia  — 

do.       do.    4iDeb lOOi  98  — 

County  of  London 13  11  — 

do.       do.       6  per  cent,  Prel.        . .  13  llf  -«.  J 

do.        do.        let  Deb 103«  99  — 

do,       do.       SndDeb lOM  97  — 

Kensington  Ordinary          74                 1\  — 

London  Electric        1^^  lA  — 

do.       do.    6  per  cent.  Prel f*^  6|  — 

do.       do,    4  Deb 93t  87  — 

Metropolitan 3A                   8|  *- 

do,           4A  per  cent.  Prel 4?^                4  — 

do.           4*  Deb 974  98  — 

do.           SiDeb 83  80  — 

St.  James' and  Pall  Mall 9g  9xd  +i 

do.       do.       do,      7  per  cent,  Prel.  7  64  — 

do.       do.       do.      3)  Deb 84}  80  — 

Boutb  London 8|S  B  — 

Bomb  Metropolitan  Prel 14                 1)  — 

WesCminBter  Ordinary        8|  8xd  — 

do.          4iPtel 4  41  -I 

Home   Raiu. 

Central  London,  Ord.  Asaented  ....  88  TO  —1 

Metropolitan 87*  S8J  —  i 

do.  District         31}  17{  -  J 

Underground  Electric  Ordinary  , ,  34  1}  — 

do.  "A" 7/6  6/-  — 

do.  Inooma  68  T9ixd  —  } 
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Teleorafbs  and  Telephones. 

Mean  price.  Mar.  '2, 1916.    Rise  or  fall 
July  37,  1914.  this  week. 

Anglo-Am.  Tel.  Pf 108J  104  id  — 

do.                  Dei 23  21|id  —8 

Cbile  Telephone        ti               6|  —  i 

Cuba  Bab.  Ord 8*                8J  — 

do.           Pt 16J  12*  — 

Eastern  Extension 19|  12|  — 

do.                4  Deb 97?  92  sd  —  , 

Eastern  Tel.  Ord l!»i  137  — 

do.              MPf 774  73  +1 

do.               4  Deb 96*  94  — 

Globe  Tel.  and  T.  Ord Hi  10|  — 

do.              Pi 12*  114  —  I 

Gt.  Northern  Tel 32J  28  — 

Indo-European          59  51  —  4 

Marconi lis              IS  — 

New  York  Tel.  4i 101  97  — 

Oriental  Telephone  Ord af,              2  — 

do.                  Pf lai              lA  - 

Tel.  Egypt  Deb 98  88i  — 

Uniled  R.  Plate  Tel Bg                6  — 

do.                  Pf Bi                B  — 

West  India  and  Pan.           li  1ft  — 

Western  Telegraph 13|  13  — 

do.              4  Deb 96J  954  — 

Foreign  Traus,  &a, 

Anglo-Arg.  Trams,  First  Pf 4|  4i  ■)•  i 

do.              2na  Pf 4J  4  — 

do.              4  Deb 91  81  — 

do.              4*  Deb 98*  93  — 

do.              5"Deb 90'  88  — 

Brazil  Tractions        66  61  +1J 

Bombay  Electric  Pf Ill  lOixd  — 

do.              4i  Deb 96  91  — 

Meiioo  Trams 70  86  — 

do,              6  per  cent.  Bonds     . .  84  60  — 

do.              6  per  cent.  Bonds     . .  76  40  —10 

Adelaide  Sup.  6  per  cent,  Pf 6J  5i  xd  +  ^ 

do.              5  Deb 104  103  +1 

MANTIFAOIimnO   COUFAHIES, 

British  Westinghouae  Pret 1|  IJS  — 

do,        4  Deb.                  74*  72  — 

do.       6  p.  Uen              102*  99  +  k 

Callenders        Uj  115  — 

do.       6Pret 61  4|  — 

do.       4i  Deb.              98$  98  — 

Castner-Kellner         !}  Sft  —  A 

E^dison  &  Swan,  £3  pd ^  11/6  — 

do.        do.       fully  paid          ..        ..  IJ  3  — 

do.       do.       4  Deb.              ....  69  60  — 

do.       do.       2  Deb.              ....  63*  60  — 

Electric  Construction         JS  13/-  — 

do.       do.       Pf A  1  — 

Gen.Elec.  Pf. 10|  10  — 

Henleys 16  14  — 

do.      4J  Pref 6  6  — 

do.       4*  Deb lOOJ  97  — 

India-Rubljer 9  8|  +  i 

Telegraph  Con 38)  37  — 

In  the  foreign  group,  Anglo-Argentine  Trams  1st  preference 
recovered  to  4J,  so  wiping  out  their  loss  of  last  week.  Brazil 
Tractions  at  51  are  IJ  higher,  on  improvement  in  the  Rio 
exchange.  Mexico  Trams  ai-c  a  dull  and  weak  market.  The 
6  per  cent.  •2nd  bonds  at  40  are  nominally  10  points  lower, 
though  what  a  holder  would  get,  if  he  wished  to  sell  at  the 
present  time,  it  is  difficult  to  say.  The  company  has  just 
notified  that  it  has  no  alternative  but  to  defer  payment  of 
interest  on  its  bonds  in  consequence  of  the  action  of  the 
Mexican  "Government"  (inverted  commas  are  ours).  Repre- 
sentations have  been  made  to  the  Government  and  the  United 
States  Government  on  behalf  of  the  company.  Adelaide  Sup- 
ply Debenture  stock  is  better  at  103.  The  Manila  Electiic 
Railroad  has  declared  its  usual  dividend  of  11  per  cent,  for 
the  quarter  ended  March  31st  last. 

The  Telegraph  Construction  Co.  maintains  its  dividend  of 
20  per  cent,  free  of  tax,  in  spite  of  a  small  falling-off  in  the 
nett  profit  for  the  year;  actually,  the  difference  in  the  dis- 
posable balance  is  the  bagatelle  of  ^.500.  while  the  reserve 
fund  has  been  again  strengthened  by  the  addition  of  £20,000. 
Shares  changed  hands  to-day  (Tuesday)  at  361  and  37i. 
British  Westinghouse  4  per  cent,  debenture  stock  is  changing 
hands  on  the  basis  of  72;  and  a  fairly  active  market  is  estab- 
hshed  in  British  Aluminium  ordinary  at  24s.  Castner- 
KeUners  have  gone  back  a  trifle  to  3  3-16.  India  Rubber 
shares  at  8|  are  5s.  higher,  on  an  enquiry  which  found  no 
floating  supply  of  shares. 

The  Telegi-aph  market  is  very  quiet.  The  feature  is  a  shaj-p 
fall  m  Indo-European  shares,  which  dropped  to  51  on  the 
appearance  of  a  small  seller.  Previouslv  the  price  had  been 
supposed  to  stand  at  55.  Chili  Telephones  keep  dull  and  a 
further  faU  of  J  has  occurred.  Anglo- American  Telegraph 
deferred  eased  off  f ,  most  securities  connected  with  the  United 
^ates  bemg  somewhat  depressed  in  consequence  of  the 
sh-amed  international  situation.  It  will  be  noticed  that  we 
have  deleted  Constantinople  Telephones  from  our  list  for  the 
simple  reason  that  there  is  no  market  in  the  shares  at  the 
present  juncture  and  that  any  sort  of  a  quotation  at  all  is  at 
trie  moment  merely  guesswork. 

War  or  no  war,  Henley's  profits  flow  the  same  way  as 
Tennyson  s  brook  In  declaring  a  final  dividend  of  10  per 
cent,  for  1914,  with  a  bonus  of  5s.  per  share,  the  directors 
repeat  the  previous  distnbution.  which  was  5  per  cent,  better 
,rrf?  *imo^-'^1*'''f'  <Jeclared  first  in  1903,    and  paid  regularlv 

-f     -u  iP  '°?l"«ve.    In  twelve  years,  therefore,  the  ordinarV 

shareholders  have  received  190  per  cent.;  and  if  we  include 

one  year  earher,  when  the  distribution  was  also  20  per  cent., 

they  will  have  got  their  capital   back  more  than  twice  over 

.nJ  t^^'^f  •  1    thirteen  years-a  remarkable  achievement  for 

fifth  wi'il"    .^™°^^™-    T^tn^^'^P^'^y  celebrates  its  thirtv- 
Mth  buihday  this  year.    In  1902,  just  before  reduction  of  the 


dividend,  the  £r>  .shares  rose  to  19 ;  the  lowest  they  have  been 
since  is  9i,  in  1905,  while  in  the  war  crisis  of  last  autumn 
they  never  fell  below  13.  At  the  present  price  of  14,  the 
return  on  the  money  is  7^  per  cent.,  allowing  for  the  dividend 
now  included  in  the  price. 

The  principal  feature  in  the  raw  rubber  market  is  the  prac- 
tical wiping  out  of  the  premium  on  the  Pari  product,  planta- 
tion and  wild  rubber  being  now  virtually  the  same  price. 
.Since  the  removal  of  the  Government's  embargo  upon  im- 
jMii-ts  of  ruljbcr,  .is  it  related  to  the  Ignited  States,  stocks  have 
.shown  a  decided  disposition  to  decrease;  and  as  trade  condi- 
tions become  more  and  more  normal  in  America,  so  will  the 
demand  for  rubber  expand,  while  Japan  is  also  taking  sub- 
stantial quantities.  The  share  market  is  quiet  and  steady, 
without  exceptional  movements.  The  armament  group  im- 
proved on  the  news  from  the  Dardanelles.  In  which  connec- 
tion, it  may  be  remarked  that  the  outstanding  feature  is  a 
vise  to  1.5s.  in  the  one  shilling  .shares  of  the  Proj'ectile  (1902) 
Co.  Before  war  broke  out,  they  were  about  eighteenpence 
apiece,  and  almost  as  unsaleable  then  as  they  are  difficult  to 
buv  now. 


MARKET     QUOTATIONS. 


Owing  to  the  war,  the  prices  given  below  are,  of  course,  more 
or  less  nominal. 

Wednesday,  March  3rd. 


CHEMICALS,  Ao. 


a  Add,  Uydrooblorlo         ..       ..  lerewt. 

a     „     Nitric „ 

a     „     Oxalio  per  lb. 

■  „      Sulphnrle per  owt. 

a  Ammoniac  8al        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder ^ 

a  Bisulphide  of  Carbon      ..        ..         h 

a  Borax h 

a  Copper  Sulphate k 

a  Lead,  Nitrate         „ 

a      „     White  Sugar         , 

■  „      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  oasbs  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a         H       Chlorate per  lb. 

a        „       Perchtorate        ..        ..         „ 
a  Potassium,  Cyanide  (98/100  %)..        „ 
(for  mining  purposes  only) 

a  Shellac         per  cwt, 

a  Sulphate  of  Magnesia     . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      ..         „ 
a        M        Reoovored         .,        ..         „ 

a        „         Lump K 

a  Soda,  Caustic  (white  10/72  %)   ..         „ 

a      „     Chlorate        per  lb. 

a      „     Crystals         per  ton 

a  Sodium  Bichromate,  casks       ,.  per  lb, 

METALS.  *0, 

AInmlntam  Ingots,  In  ton  lots  . .  per  ton 
„          Wire,  in  ton  lots  1 

(1  to  14  S.W.G.)  f  " 

h  „  Sheet,  in  ton  lots   . .         „ 

0  Babbitt's  metal  ingots     . .        . .  „ 

c  Brass  (rolled  metal  2*  to  19*  basis)  per  lb, 
c      K     Tube  (brazed)         ..        ..         „ 
c      H         ••     (solid  drawn)           , .         ^ 

c      „     Wire,  basis h 

e  Copper  Tubes  (brazed)     . .        . ,         „ 
c       M  M      (solid  drawn)      . .         „ 

t       „      Bars  (best  selected)       . .  per  too 

s       ..      Sheet  

(       „      Bod „ 

d       N      (Electrolytic)  Bars        , .         „ 
d       ,1  H  Sheets     ..         „ 

a      „  n  B.C.  Wire  per  lb, 

/Ebonite  Rod  „ 

/       „        Sheet         H 

o  German  Silver  Wire       ..        ,.         „ 

A  Gutta-percha,  fine ^ 

ft  India-rubber,  Para  fine  . .        . .         „ 

/  Iron  Pig  (Cleveland  warrants)  . .  per  too 
/     „    Wire,  galv.  No.  8,  P.O.  qnal,         „ 

f  Dead,  English  Pig „ 

07  Mauganin  Wire  No,  28  ,,        ..  per  lb. 

g  Mercury        per  bot, 

(  Mica  (In  original  oases)  small  ..  per  lb, 
0     H                H            M      medium  ^ 

e      „  H  •<      Urge   ..         „ 

o  Nickel,  sheet,  wire,  &c ,, 

p  Phosphor  Bronze,  plain  castings         ^ 
p         H  N    rolled  bars  &  rods         „ 

p         H  H  rolled  strip  &  sheet         „ 

oPlatlnom      per  oi, 

1/ Slliolum  Bronze  Wire      ..        ..  per  lb, 

r  Steel,  Magnet,  lo  bars     ..        ..  per  ton 
r  Tin,  Block  (English)        ..        ..         „ 

a    „     Wire,  Nos.  1  to  18    . .        . .  per  lb, 

p  White  Antl-frlotion  Metals       . .  per  ton 
t  Zinc,  8h't(Vlellle  Montague  bnd.)         , 


Latest 

E'ortnlght'a 

Price, 

[no.  or  Deo, 

4/6 

19;- 

8d, 

5/- 

f49 

je49 

£8  10 

£18  10 

£27  10 

£1  10  inc. 

£35 

., 

6d. 

i/i 
1/- 

Nom. 

65/- 

£6  10 

£11  10 

£8 

£8  10 

£10  a  6 

8Sd. 

45/- 

3id. 


£112 


£112 

£50  to  £221 

9Jd, 

id.  inc. 

lOld. 

id.  Inc. 

loa. 

ja.  inc. 

9Ja. 

^d.  inc. 

llAd. 

id.  inc. 

Hid, 

id.  inc. 

£86 

£2  inc. 

£86 

£2  inc. 

£86 

£2  inc. 

£70 

£1  5  inc. 

£88 

£1  6  inc. 

£76 

£1  5  inc. 

9id. 

8/- 

2/6 

A  inc. 

** 

1,'8 

, , 

6/10 

2/6 

ni.  dec. 

66/10 

8d.  inc. 

£17 

£1  inc. 

£20  10  to  £20  16 

!0/-to25/-in 

£13  10  to  £13  15 

)/-to'lb/-in 

4d,  to  3/6 

, , 

3/-  to  6/. 

6/6  to  10/6  4  up. 

, , 

Nom. 

1/1  to  1/31 

1/2  to  l/3i 

id.  inc. 

1/34  to  l/6i 

185/- 

lOid. 

,, 

£70 

£176  to  £180 

2/6 

Id,  inc. 

£62  to  £194 

Nom. 

Quotations  supplied  by- 


a  G.  Boor  A  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  ThoB.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  India-Rubber,  Gutta-Percha   and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare, 
ft  Edward  TUl  &  Oo. 


/  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew   Ltd, 

m  W,  T.  Glover  4  Co.,  Ltd. 

n  P.  Ormiston  A  Sons. 

o  Johnson,  Matthey  &  (^,,  Ltd, 

P 

r  W.  F,  Dennis  &  Co. 
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METAL    MARKET. 


Flnctnations  in  February. 


TRAINING    FOR    THE    INDUSTRIAL    SIDE 
OF    ENGINEERING. 


Feb. 

£22 

21 

20 

19 

18 

66/- 

65/- 

64/- 

63/- 

62/- 

61/- 

60/- 

59/- 

58/- 

57/- 

56/- 

55/- 

54/- 

£188 

187 

186 

185 

184 

183 

182 

181 

180 

179 

178 

177 

176 

175 

174 

173 

172 

171 

170 

£66 

65 

64 

63 

62 

61 

GO 

Feb. 


12  3  4   5   8   9  10111215161718192223242526 


MINIM 

LEAD    (ENGLISH) 

y' 

\  I  I 

IRON 

I    I    I 


SCOTCH 


CLEVELAND 


^ 

~^ 

' 

■ 

--] 

Cwrrcn     i 

1     1     1     1     1 

1  1 

) 

^ 

~~ 

■~ 

— 

s 

y 

s. 

" 

\ 

— • 

12   3   4    3    8   9  1011  1215I6171S192223242526 


Soldering'  Aliiiniuiuiu. — The   last  Xew  Zealand  mail 

brinptB  BOine  brief  particulars  of  a  new  prooeaa  of  soldering 
alumininoi,  which  has  been  devised  by  Mr.  W  Oferend,  a  partner 
of  Mr.  H.  Grinlinton,  a  cycle  importer  and  manufacturer,  of  Auck- 
land. It  is  stated  that  by  the  process  aluminium  can  be  soldered 
not  only  to  itself,  but  also  to  any  other  metal,  including  cast-iron 
and  steel,  and  also  to  carbon.  It  is  added  that  the  Auckland 
Tramways  Co.  has  eriven  Mr.  Overend  an  opportunity  of  applyingr 
his  process,  and  that  the  New  Zealand  Govprnment  has  placed  an 
experimental  order  for  100  aluminium  terminals  soldered  direct  on 
to  carbons. 

Forcift'ii  Concessions  in  Xorway. — It  is  reported  from 

Christiania  that  the  Cjuncil  of  State  has  adopted  a  Bill  in  regard 
to  waterfalls,  mines  and  other  land  property,  which  proposes  the 
introduction  of  considerably  more  severe  conditions  with  respect  to 
the  grant  of  concessions,  particularly  to  foreignerp,  than  those 
contained  in  the  law  of  September  ISth,  I!)09.  In  the  case  of 
waterfalls,  a  di-tinction  is  drawn  between  Norwegian  companies 
and  companies  with  foreign  capital.  Under  the  Bill  the  latter  are 
to  receive  a  concession  in  future  only  under  special  circumstances  ; 
and  the  greatest  caution  is  to  be  exercised  in  this  rexpect.  The 
maximum  period  of  a  concession  is  to  be  reduced  to  60  years, 
although  in  an  exceptional  case  it  may  be  prolonged  to  70  years 
with  the  consent  of  the  Storthing.  On  the  expiration  of  the  con- 
cession the  power  station  and  machinery  and  accessories,  together 
with  the  workmen's  dwellings,  are  to  pass  into  the  pnsfesfion  of 
the  State  free  of  charge.  It  would,  however,  he  pissihle  for  the 
State  in  the  first  place  to  purchase  the  undertaking  forming  the 
concession  at  the  end  of  40  years,  or  for  the  local  authorities  con- 
cerned to  do  so  in  the  event  of  the  State  taking  no  action  in  the 
matter.  The  Bill  further  provides  for  the  heai'ijuartera  of  the 
company  to  be  located  in  Norway,  and  for  the  ninj  irity  of  the 
shareholders  to  be  Norwegian  subjects.  It  is  stated  that  it  the 
Bill  were  passed  by  the  Storthing,  foreign  capital  would  probably 
no  longer  come  into  consideration  in  connection  with  waterfalls 
in  Norway,  and  the  regulations  proposed  for  the  latter  would  also 
apply  to  mines,  ,.^q. 


By  A.  P.  M.  FLEMING,  M.I.EE. 


{Abstract  of  paper  read  before  the  Ixstitution  of  Electkical- 
Engineers,  at  Manchester,  February  -ISrd,  1915.) 

In  the  manufacture  of  engineering  apparatus  keen  competi- 
tion has  directed  increased  attention  to  every  factor  affecting 
econoiuic  pmduction.  Labour  is  one  of  the  most  important  of 
these  factors,  and  the  object  of  this  paper  is  to  discuss  the 
requirements  of  training  for  the  various  grades  of  employment 
in  the  manufacturing  industry  and  the  lines  on  which  such 
training  can  most  effectively  be  carried  out.  In  this  countn,-, 
while  a  great  deal  of  att<Mition  has  been  paid  to  the  training 
oi  the  technically-educated  man,  comparatively  little  has  been 
d<ine  to  provide  the  best  possible  training  for  youths  who  are 
to  become  skilled  workmen. 

The  grades  of  employment  to  be  considered  may  be  divided 
into  two  classes,  namely,  those  of  a  non-technical  character, 
and  those  for  which  technical  training  is  es.sential. 

Preparation  for  "  non-techuicaJ'"  iwsitions,  in  so  far  as  it  is 
made  at  all  in  this  country,  is  by  njeans  of  "trade"  appren- 
ticeship, for  which  youths  enter  works  straight  from  school 
at  the  age  of  fnjm  14  t<j  1(5,  and  are  "  bound  "  to  a  trade  until 
the  age  <if  '21.  For  the  "  technical  "  iKisitions  many  works 
provide  a  special  practical  course,  which  may  be  termed 
"engineering"  apprenticeship,  the  purixtse  of  which  is  to 
afford  a  broad  experience  in  manufactiuing  processes  and 
methods  rather  than  a  high  degree  of  manual  skill. 

To  secure  the  greatest  gain,  both  to  the  individual  firm 
and  to  the  industry  as  a  whole,  it  is  important  to  aim  at 
training  each  youth  .so  as  to  develop  U>  the  utmost  his  latent 
ability,  and  to  prepare  him  most  expeditiously  for  the  posi- 
tion for  which  his  education  and  al)ility  fit  him.  While  it  is 
important  to  provide  facilities  for  the  able  youth  to  rise  from 
the  ranks  to  a  technical  in)sition,  it  is  an  error  to  assume  that 
every  trade  apprentice  is  capable  of  so  doing  and  to  direct 
eilucational  efforts  solely  to  that  end.  Tlie  majority  of  such 
apprentices  will  work  at  the  bench  all  their  lives,  and  their 
training  should  conseriuently  be  such  as  to  fit  them  for  this 
sphere. 

X0X-T:-X'HXICAL    EmPLOYMEXT. 

The  ordinary  wtjrkmeu  comprise  three  main  classes:  (a) 
the  craftsman  or  skilled  workman,  (b)  the  specialist,  and  (c) 
the  unskilled  labouier. 

The  craftsman  and  specialist  require  quite  different  know- 
ledge and  chaiacteristics.  The  former  needs  to  concentrate 
considerable  thought  uimmi  his  work,  to  jxtssess  initiative, 
delicacy  of  touch.  co-(_)rdi nation  between  hand  and  eye  in  a 
marked  degree,  a  knowledge  of  drawing,  a  thorough  experi- 
ence of  his  craft,  and  a  .sufficient  general  knowledge  to  appre- 
ciate the  importance  and  function  of  his  efforts  in  the  whole 
series  of  ojHTations  bringing  about  the  conversion  of  raw 
mat'erial  to  the  finished  product. 

The  sjiecialist,  on  the  other  hand,  mainly  requires  manual 
skill  in  a  single  operation,  or  dexterity  in  opt'rating  a  machine- 
t<Kil.  an<l  the  al)ility  to  carry  out  repetition  work  continuously 
without  diminution  in  productive  capacity. 

Snb-tlivision  and  specialisation  in  methods  of  manufacture, 
and  the  introduction  of  machine  t<Kils.  enable  many  processes 
to  be  carried  out  by  the  specialist  which  originally  required 
the  employment  of  a  craftsman,  with  the  result  that  em- 
ployers have  foiMid  it  advantagtHUis  to  exploit  juvenile  labour 
mi  a  limited  range  of  work  rather  than  train  it  for  the  future 
supply  of  skilled  workmen  and  for  the  ultimate  benefit  of  the 
industry. 

While  the  jiroblem  of  devi.sing  some  .satisfactory  means  for 
(li'ti'rmiiiing  the  vocational  fitness  of  a  youth  is  engaging  con- 
si(l(>rable  attention,  the  efforts  hitherto  applied  appear  to  have 
resulted  in  very  little  practical  benefit  to  the  engineering 
trades.  In  this  connection  teachers  who  are  in  daily  contact 
with  y<uiths  in  the  elenu'iitary  s<-hools  could  render  much 
iissistaiK'e  by  ol)si'rving  those  likely  to  be  suit<xi  for  skillii<l 
handicrafts.  If  observation  is  .sujiported  by  a  first-hand  know- 
li'dge  on  till-  part  of  the  teachi>r  of  the  leiiuirements  of  the 
trade  imd  of  its  scope  and  possibilities,  a  lati'nt  desice  for  such 
a   vixation  niiglit   be  ileveloixnl  and    fostered    in   the  student. 

In  a  number  of  institutions,  recognised  by  the  Board  of 
I'.duciition  as  .lunior  Technical  Schools,  pre-apprenticeship 
training  is  provided.  Tliis  includes  some  bench-work  in 
metals  and  wood,  and  instruction  in  drawing  and  eleinenl^iry 
engineering  theory.  The  courses  thus  provided  are  excellent 
ill  their  way.  but  the  facilities  provided  by  these  schools  for 
teaching  y(Uitlis  likely  to  become  skilled  workmeti  are  insiifti- 
cirul  for  the  requirements  <  f  the  industry.  There  is  need  for 
the  provision  in  every  industrial  centre  of  accommodation  for 
a  sufficient  number  of  youths  to  .supply  local  engineering 
works,  and  means  for  affording  suitable  preparatory  educa- 
tion, 

I'nder  (iresent  conditions  the  chance  of  a  youth  entering 
a  skilled  trade  be<aii,<e  of  his  vocational  fitness  is  so  haphazard 
that  organi.sed  efforts  are  necessarv  to  ensure  the  pro|ier 
seltK'tion  of  youths.  No  vocation  affords  such  )vissibilities  <if 
secure  employment,  couiiUhI  with  uidiiiiite<l  onportunities  of 
advancement,    as    that   of   the    engineerinu    trades,    and    it    is 
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reasonable  40  direct  to  such  a  vocation  the  youth  possessing 
the  soundest  character,  best  physique,  and  greatest  intelli- 
gence. 

Under  modern  conditions  a  great  deal  of  the  apprenticeship 
period  is  liable  to  be  iuetficieutly  utihsed,  and  even  in  those 
works  where  special  efforts  are  made  to  teach  manual  opera- 
tions correctly,  there  is  a  great  deal  of  trade  knowledge  of 
importance  to  an  apprentice  which  he  is  unable  to  obtain 
readily  in  the  shops. 

Suitable  training  comprises  two  phases,  namely,  practical 
experience  in  the  processes  and  materials  pertaining  to  the 
craft,  and  trade  instruction,  i.e.,  a  knowledge  of  the  prin- 
ciples underlying  the  methods  and  processes  employed  and  of 
such  applications  of  science  as  bear  on  the  trade.  The  former 
can  only  be  acquired  satisfactorily  in  the  shops,  provided  the 
apprentice  is  not  looked  upon  merely  as  a  producing  unit  and 
that  systematic  means  are  taken  to  teach  him  the  manual 
operations  of  his  craft.  Trade  instruction  can  best  be  dealt 
with  quite  separately  on  the  lines  suggested  later. 

In  most  engineering  works  no  special  facilities  are  provided 
for  practical  training,  and  an  apprentice  has  usually  to  pick 
up  such  experience  as  he  can  in  a  more  or  less  haphazard 
fashion.  In  some  works  instructors  are  employed,  and  in 
others  a  separate  training  shop  is  provided.  .\n  example  in 
this  country  is  the  training  shop  for  instrument  makers  pro- 
vided in  Mr.  Robert  Paul's  works  in  London. 

The  instniction  that  an  apprentice  receives  during  his 
period  of  training  should  be  directed  primarily  to  bear-  on  his 
trade.  In  most  industrial  centres,  however,  the  only  instrac- 
tion  available  is  that  afforded  by  evening  technical  classes, 
and  this,  while  providing  an  excellent  means  by  which  the 
ambitious  youth  can  fit  him.self  for  technical  employment,  is 
usually  of  little  or  no  assistance  to  the  youth  who  is  to  be  a 
■workman  all  his  life.  Moreover,  in  most  firms  it  is  not  com- 
pulsory for  an  apprentice  to  pursue  a  course  of  evening 
instruction. 

In  the  case  of  youths  who  have  had  suitable  pre-apprentice- 
ship  education,  instruction  should  comprise  the  processes 
applying  to  the  trades  and  the  principles  underlying  them; 
the  names,  description,  preparation  and  uses  of  the  tools  and 
appliances;  how  to  read  drawings  and  diagrams;  the  physical 
properties  of  the  materials  employed ;  the  cost  of  the  apparatus 
]U'(xluced  in  the  trade :  the  importance  of  avoiding  waste  of 
time,  effort,  and  materials,  and  the  function  of  the  apparatus 
or  parts  manufactured. 

It  is  imvwrtant  that  the  instruction  be  so  imparted  as  to 
stimulate  the  youth's  ambition  to  attain  higher  skill,  to  take 
pride  in  his  work,  and  to  develop  his  latent  powers  of  dexterity 
in  workmanship  to  the  utmost.  Such  trade  teaching  can  be 
imparted  by  oral  and  writt-en  means;  and  this  method  pos- 
sesses the  important  effect  of  developing  a  youth's  ability  to 
acquire  knowledge  from  other  sources  than  his  own  personal 
experience. 

In  Germany  vocational  training  is  made  an  important  feature 
of  compulsoiy  continuation  education.  Youths  are  permitted  to 
leave  school  at  the  age'  of  14,  but  must  continue  with  their 
education  for  about  eight  hours  per  week  thi'oughout  the 
period  of  apprenticeship,  for  the  most  part  during  working 
hours.  At  Munich,  around  which  there  are  a  number  of  com- 
paratively small  industrial  works,  separate  classes  are 
arranged  for  the  youths  of  each  trade,  and  apart  from  the 
continuation  of  general  education,  both,  practical  and  theo- 
retical instruction  is  given  in  the  trade  by  skilled  workmen  and 
special  instructors.  In  the  larger  industries  in  Northern  Ger- 
many it  is  more  usual  for  an  apprentice  school  to  be  provided 
in  each  works,  or  cohectively  for  .several  works;  such  schools 
are  recognised  by  the  State,  and  theii'  students  ai'e  exempted 
from  compulsory  continuation  school  studies. 

-Apprenticeship  in  engineering  trades  extends  over  a  period 
of  four  years,  and  at  the  end  of  this  time  an  apprentice  is 
required  to  present  himself  before  a  committee  of  experts  who 
examine  his  knowledge  of  the  trade,  and  to  whom  he  has  to 
submit  a  specimen  of  his  workmanship.  Successful  appren- 
tices secure  a  master's  certificate,  and  an  employer  is  not 
allowed  to  have  apprentices  unless  their  training  is  supervised 
by  one  of  his  staff  who  possesses  this  certificate. 

The  importance  and  number  of  apprentice  schools  attached 
to  individual  works  is  increasing  considerably,  and  the  results 
obtained  appear  to  be  in  every  way  satisfactory. 

In  Switzerland,  continuation  education  of  youths  embodying 
trade  instruction  is  carried  out  on  a  plan  similar  to  that  in 
Germany. 

A  typical  example  of  complete  apprentice  training  canied 
out  entirely  in  school,  is  that  of  the  Skiensf  jorden's  Mechanical 
School  at  Porsgrund,  Norway,  tlere  about  160  youths  are 
given  trade  instruction  and  practical  training  during  a  3-year 
course,  part  of  each  day  being  spent  in  class  and  part  in  school 
workshops.  The  results  are  said  to  be  eminently  satisfactory. 
In  Prance  and  the  United  States  there  is  as  yet  no  national 
scheme  for  the  vocational-  training  of  juvenile  workers, 
although  much  has  been  done  in  this  direction  by  individual 
employers  in'  various  industries.  In  some  of  the  trade  schools 
youths  attend  classes  on  alternate  weeks,  and  in  this  way 
disorganisation  and  loss  due  to  stoppage  of  machine  tools  is 
avoided.  Apprentice  schools  have  Iseen  established  in  many 
of  the  large  engineering  works. 

In  companies  such  as  the  Westinghouse  and  General  Elec- 
tric, most  of  the  practical  experience  is  gained  in  a  special 
training  shop.  In  the  former  company  a  youth  spends  about 
six  months  in  the  training  shop  learning  the  use  of  one  particu- 


lar tool  or  process,  and  then  proceeds  to  the  main  shop,  where 
he  does  similar-  work  under  commercial  conditions.  He  sub- 
sequently returns  to  the  apprentice  school  and  leai-ns  the  use 
of  another  tool  or  process,  and  so  on  till  the  end  of  his  appren- 
ticeship. Throughout  this  time  he  attends  class  instruction 
during  a  certain  number  of  hours  per  week. 

In  the  General  Electric  Company  the  apprentice  spends  all 
his  time  of  training  either  in  class  or  in  the  training  shop. 
In  the  latter  he  is  moved  progressively  from  machine  to 
machine,  his  proficiency  being  gauged  by  when  he  is  able 
efficiently  to  "break  in"  the  youth  who  succeeds  him.  A 
4-year  period  of  apprenticeship  is  becoming  customai'y  in  the 
largest  works. 

iJuring  the  past  few  years  considerable  interest  has  been 
taken  in  the  development  of  the  apprentice-school  method  of 
training,  and  most  of  the  large  works  in  every  kind  of  industry 
arc  adopting  this  plan. 

In  the  various  industrial  countries  that  have  been  considered, 
the  combination  of  practical  training  either  in  w'orks  or  in 
special  training  shops  and  of  trade  teaching  in  class  is  that 
most  favoured  for  the  training  of  workmen.  The  apprentice 
school  attached  to  works  represents  the  simplest  and  most 
efficient  means  of  applying  this  principle.  Apprentices  work 
in  the  shops  under  commercial  conditions  for  a  part  of  each 
day,  and  attend  school  during  certain  of  the  working  horns. 
This  method  of  training  affords  the  most  flexible  means  of  , 
dealing  with  special  features  i>eculiar  to  individual  works. 
The  close  supervision  possible  in  an  apprenticeship  school 
enables  those  apprentices  deserving  of  promotion  to  be  readily 
selected.  In  this  way  the  interest  of  the  remainder  is  in- 
creased, and  a  spirit  of  emulation  is  arcused. 

The  apprentice-school  method  of  instruction  has  been 
adopted  by  the  British  Westinghouse  Company.  Instruction 
a\-eraging  about  five  hours  per  week  is  given  during  working 
hours  to  all  "  bound  "  apprentices,  numbering  altogether  about 
300,  in  a  school  situated  in  the  works.  The  regular  rate  of 
wages  is  paid  during  the  time  spent  in  study,  and  all  the  cost 
of  books  and  stationery  is  borne  by  the  firm.  The  teaching  is 
done  by  twelve  members  of  the  firm's  engineering  staff,  sup- 
plemented by  lectures  from  the  leading  foremen  and  shop 
engineers,  which  deal  specially  with  the  trade  subjects.  The 
contact  between  the  foremen  and"  apprentices  in  the  school 
produces  excellent  results,  and  removes  the  diffidence  which 
many  of  the  apprentices  feel  in  approaching  the  foremen  with 
their  difficulties.  Where  it  is  required  to  illustrate  special 
processes  or  describe  particular  apparatus,  which  cannot  readily 
be  done  in  the  school  by  lantern  projection  or  drawings,  prac- 
tical demonstrations  are  given  in  the  works. 

The  most  promising  of  the  apprentices  are  selected  for  work 
in  the  testing  departments  and  drawing  office,  and  in  other 
respects  are  allowed  a  w'ider  range  of  work  than  that  covered 
by  their  own  trade.  Each  year  about  ten  apprentices  are 
selected  as  a  result  of  their  scliifiol  work  and  shop  progress, 
and  sent  for  one  whole  day  each  week  to  the  course  for  engi- 
neering apprentices  at  the  Manchester  Municipal  School  of 
Technology.  The  cost  of  tuition,  books,  etc.,  is  borne  by  the 
firm,  and  no  deduction  is  made  from  wages  during  the  time 
spent  at  the  school.  Such  youths  are  marked  for  advancement 
in  the  company's  service  as  suitable  opportunities  occur. 

Through  their  work  in  the  school  the  interest  of  the  foremen 
is  aroused,  and  as  a  re-sult  increased  attention  is  paid  by  them 
in  the  shops  to  the  practical  training  of  apprentices. 

This  apprentice  school  has  only  been  in  operation  for  about 
a  year,  but  so  far  the  results  both  from  the  point  of  the 
company  of  of  the  apprentices  are  most  encom-aging. 

While  the  primary  function  of  the  apprentice  school  is  to 
prepare  youths  to  become  good  workmen,  its  secondary  object 
is  to  enable  a  selection  to  be  made  of  promising  youths  for 
promotion  to  positions  where  they  can  be  more  advantageously 
employed,  as,  for  instance,  charge  hands,  foremen,  and  in- 
spectors. In  addition  to  such  positions,  the  apprentice  school 
affords  a  ready  means  of  selecting  apprentices  who  can  profit 
by  technical  training  and  rise  to  higher  posts.  The  provision 
of  a  channel  whereby  an  apprentice  can  rise  from  non-technical 
to  technical  employment  is  a  most  desirable  feature,  and 
should  be  given  every  encouragement. 

Technical  Employmext.  , 

A  technically-trained  engineer  who  enters  a  nianufactm'er's 
works  and  intends  to  remain  in  that  branch  of  the  industry 
requires  quite  dift'erent  training  from  that  of  one  who  ulti- 
mately expects  to  take  up,  for  example,  civil  engineering, 
operating  work,  or  the  broader  scoj^e  met  with  in  colonial 
engjneering. 

The  various  kinds  of  technical  employment  in  engineering 
manufacture  are  as  follows:  — 

(1)  The  works  side,  including  such  positions  as  works  and 
departmental  managers,  shop  engineers,  leading  foremen, 
assistants  in  the  inspection,  testing,  estimating,  and  drafting 
departments. 

(2)  Designers. 

(3)  Commercial  engineer's. 

The  works  side  affords  an  increasing  scojie  for  technically- 
trained  men  possessing  a  bent  for  organisation,  and  in  whom 
can  be  developed  the  capacity  for  handling  labour  and  directing 
manufacturing  processes.  Such  young  men.  after  .serving  an 
apprenticeship,  should  take  up  junior  positions  in  the  works, 
where  they  can  acquire  the  further  experience  and  knowledge 
nei'essary  for  economic  production. 

.\t  the  present  time  most  young  men  on  leaving  a  technical 


Vol.  TtJ.    No.  1,915,  JIabch  ."),  1915.] 


THE    ELECTRICAL    EEVIEW. 


£39 


I 


hk-Lnjol  have  u.  kuou U-uge  ouly  ut  iLe  field  of  employment 
olleied  by  design  and  cummereial  work,  and  lail  entirely  to 
ref<ignise  the  importance  and  possibilities  of  executive  posi- 
tions in  the  works.  Added  to  this,  there  is  a  feeling  that  the 
works  and  office  staffs  are  of  quite  a  dilferent  status — an  idea 
that  needs  to  be  vigorously  dispelled. 

Ihe  possibilities  of  effecting  economies  in  the  shops  justify 
the  employment  there  of  young  men  of  the  best  intelligence 
available  m  a  manufacturing  organisation  In  this  connection 
there  is  a  growing  tendency  in  large  works — and  one  of  which 
full  advantage  has  been  taken  on  the  Continent — to  employ 
shop  engineers,  whose  function  it  is  to  supervise  technical 
jJetails  and  processes,  to  follow  up  new  designs  throughout 
the  various  stages  of  manufacture,  to  investigate  troubles  and 
hilehes  wherever  they  occur,  to  devise  economic  methods  of 
manufacture,  and  where  necessary  to  alter  existing  designs  so 
as  to  enable  the  most  economic  and  up-to-date  methods  of " 
manufacture  to  be  employed.  Shop  engineer  require  good 
technical  training,  suitable  shop  practice,  and  drawing-office 
experience. 

Apart  from  these  positions,  important  vacancies  in  the  esti- 
mating department  should  be  filled  by  technically-trained  men 
who  have  an  intelligent  understanding  of  works  processes. 
Such  men  are  in  a  position  to  detect  leakages  and  determine 
where  economies  in  working  can  be  effected,  which  are  likely 
to  be  overlooked  if  ordinary  clerical  labour  is  employed.  In 
the  testing  department  the  leading  ^men  should  afso  have 
good  technical  training.  This  department  is  the  backbone  of 
the  designing  office,  and  scientifically-trained  intelligence  there 
is  invaluable. 

For  the  design  branch,  scientific  training  is  indispensable, 
and  a  great  many  technically-trained  students  look  to  it  for 
their  future  employment.  It  is  not  sufficiently  reahsed  that 
for  such  work  thorough  practical  experience  in  the  shops,  in- 
cluding an  intimate  knowledge  of  manufacturing  costs  a,nd 
processes,  is  invaluable.  Works  experience  is  essential  in  de- 
veloping the  intuitive  capacity  which  seems  to  be  a  particularly 
inai'ked  characteristic  of  British  engineers,  and  too  much  atten- 
tion cannot  be  paid  to  this  pha.se  of  training. 

The  need  for  really  wei'-trained  engineers  for  the  commercial 
side  is  becoming  more  and  more  appreciated  by  manufacturers. 
Sound  technical  knowledge  and  a  considerable  amount  of 
practical  training  are  indispensable,  especially  in  the  many- 
sided  electrical  industry. 

Of  the  various  plans  of  training  for  technical  positions,  the 
following  are  those  most  common  :  — 

(a)  By  a  trade  apprenticeship  combined  with  evening  or 
pait-time  study.  This  method  is  particularly  applicable  to 
manufacturing. 

(b)  By  a  short  period  in  works,  then  a  college  course,  fol- 
lowetl  by  works  apprenticeship.  This  plan  is  recommended  by 
the  Institution  of  Civil  Engineers. 

(c)  By  taking  a  complete  college  and  then  a  works  course. 

(d)  By  sandwiching  college  and  works  training  in  varying 
periods. 

(e)  Bj^  taking  a  complete  works  apprenticeship  prior  to  the 
technical  training.  Tliis  is  not  a  satisfactory  methixl  for  train- 
ing for  technical  positions  in  manufacturing. 

Of  these  plans,  («),  W  and  (c)  are  most  suitable  from  the 
manufacturer's  ixjiut  of  view ;  but  whichever  method  is 
adopted,  it  is  desirable  that  the  practical  training  should  ter- 
minate in  the  works,  since  a  better  opportunity  is  afforded 
to  the  student  for  obtaining  permanent  employment  with  the 
firm  in  which  ho  has  obtained  his  training,  it  is  also  most 
important  that  the  entii'e  training  be  preceded  by  thoroughly 
sound  general  etlucation. 

There  is  a  wide  diversity  of  opinion  as  to  how  long  a  jwriod 
of  practical  training  a  technically-educated  young  man  should 
have,  and  what  its  nature  should  be.  Some  firms  adhere  to 
the  5-year  apprenticeship  scheme  as  applying  to  all  young 
men,  whether  they  are  being  trained  as  workmen  or  for 
technical  positions,  but  the  more  modern  tendency  is  to 
arrange  a  shortened  course  for  the  latter.  While  long  prac- 
tical experience  is  excellent,  it  is  not  the  most  effective  method 
of  attaining  the  end  in  view.  Moreover,  a  man  who  has  had 
his  intelligence  develojied  by  a  technieaW'ollege  course  should 
he  able  to  acquire,  pi  actioal  experience  at  a  much  quicker  rate 
than  one  not  so  <Hliicated.  The  object  is  to  afford  an  insight 
into  manufa<:tiiring  methods  and  economies,  and  to  acquire  a 
knowledge  of  how  to  handle  men. 

In  addition  to  the  arrangements  for  training  "trades" 
apprentices  already  described,  the  British  Wostinghouse  Com- 
pany has  for  the  past  twelve  years  trained  "engineering" 
apprentices  according  to  certain  well-defined  courses. 

Young  men  of  the  ago  of  20  and  upwards,  who  liave  liad  a 
thorough  scientific  training  at  a  University  and  possess  an 
Honours  engineering  degree  or  arc  in  other  respects  considered 
eligible,  are  admitted  to  a  2-year  course  of  apprenticeship  on 
the  reeommeudation  of  their  college  authorities.  Young  men 
of  from  IS  to  2(1  who  have  had  a  good  technical  education  are 
apprenticed  for  three  years. 

In  addition  to  the  manufacturing  departments,  the  appren- 
tices have  opportunities  for  entering  the  testing,  drawing- 
office,  designing,  and  oommercial  departments.  They  are 
moved  from  department  to  department,  as  a  rule  every  few 
months,  and  every  endeavour  is  made  to  develop  the  appren- 
tice's capacity  by  giving  him  responsible  work  to  do.  The  first 
six  months  of-apprenticesliip  are  served  on  jiiiibation. 

The  object  of  the.se  courses  is  to  train  suitable  young  men 
for  the  company's  service  in  either  the  works  or  design  depart- 


ments, or  in  the  commercial  sections  of  the  organisation  at 
home  and  abroad.  Prior  to  the  end  of  their  course  of  training 
apprentices  are  usually  placed  in  one  or  more  staff  positions  on 
trial. 

Heretofore,  during  apprenticeship,  only  a  nominal  rate  of 
wages  has  been  paid.  Owing,  however,  to  the  fact  that  many 
liromising  young  men  have  on  this  account  been  debarred 
trom  undertaking  practical  training,  a  rate  of  wage  is  now  paid 
to  suitable  men  which  is  sufficient  to  render  them  self-sup- 
porting during  theu'  period  of  apprenticeship. 

Candidates  for  apprenticeship  are  selected  strictly  on  merit, 
and  are  discharged  during  the  probaticnai'y  period  if  found  to 
be  unsatisfactory.  There  are  as  a  i"ule  about  100  "  engineer- 
ing "  apprentices  at  all  times  in  i  coarse  of  training,  and  the 
results  of  this  plan,  of  training  have  on  the  whole  been 
excellent. 

From  the  foregoing  considerations,  the  need  for  a  clearly- 
defined  plan  of  training  youths  for  manufactui'ing  employment 
is  evident,  and  the  importance  of  the  subject  justifies  con- 
certed steps  being  taken  by  manufacturers  to  plan  the  most 
suitable  means  of  training,  and  as  far  as  possible  to  ensure 
uniformity  of  action  by  all  employers. 

Special  pre-apprenticeshii>  instruction  is  deskable.  The 
function  of  the  subsequent  training  is  two-fold.  One  is  to 
select  those  youths  who  possess  the  abihty  to  profit  by 
technical  instruction,  and  to  provide  for  such  youths  facilities 
for  their  advancement  to  positions  where  their  capabilities 
may  be  fully  utilised.  The  other  is  to  train  youths  lacking 
in  such  ability  so  as  best  to  fulfil  their  function  as  workmen. 
In  the  efficient  training  of  the  latter  two  requirements  must 
be  provided — manual  experience  and  trade  instruction. 

With  regard  to  trade  instruction,  the  evening  technical 
classes  available  in  most  industrial  centres  are  quite  unsuit- 
able. Such  education  should  be  made  directly  applicable  to 
the  trades  of  the  district,  and  apprentices  should  be  compelled 
by  their  employers  to  attend  classes  for  suitable  instruction, 
which  should  preferably  be  arranged  during  the  daytime. 

The  apprentice-school,  method  of  training  offers  many 
advantages,  and  the  author  is  of  the  opinion  that  in  this 
method  will  be  found  the  solution  of  a  great  many  of  the 
difficulties  connected   with  apprentice  training. 

As  regards  "engineering"  apprentices,  it  is  not  so  impor- 
tant that  the  training  be  arranged  on  such  uniform  lines  in 
different  works  as  in  the  case  of  trade  apprentices. 

.•Utentiou  is  dii'ected  to  the  value  of  scientifically-traine<l 
men  in  works  organisation,  and  to  the  fact  that  except  in 
isolated  cases  the  technical  colleges  have  neglected  to  give 
attention  to  this  field  of  employment. 

In  connection  with  the  training  for  all  positions  whether  of 
a  technical  or  non-technical  character,  the  importance  of 
.securing  the  best  possible  material  cannot  be  over-emphasised, 
and  it  is  a  short-sighted  jxilicy  for  employers  to  place  any 
obstacle  such  as  financial  restrictions  in  the  way  of  admitting 
promising  young  men  to  the  industry. 

As  to  the  economic  importance  of  training  apprentices, 
money  and  service  thus  expended  may  be  viewed  in  the  light 
of  an  investment.  Individual  employers  reap  direct  benefit 
due  to  the  fact  that  trade  apprentices,  as  a  result  of  careful 
training,  mature  at  an  earlier  age  than  those  not  so  trained. 
.Mso,  owing  to  their  ability  to  read  drawings  and  make  shop 
calculations,  they  require  less  supervision  and  assistance  from 
their  foremen. 

As  to  the  industry  generally,  improved  labour  would  have  a 
favourable  influence  in  international  competition.  The 
development  of  eaeh  worker  to  his  greatest  efficiency  and  use- 
fulness would  be  a  national  gain. 


THE    ELECTRICAL    EQUIPMENT    OF    A 
COUNTRY    HOUSE. 


Bv  FREDERIC  H.  TAYLOR,  A.M.I.E.E. 


(Abatract  of  imper  read  before  tlie  Juxiou  IxSTlTL'TIOX  OF 
ENGl.NEiiRS  on   February  Wth,  1915.) 

TiiF.  imi>ortaucc  of  the  electrical  equipment  of  a  country 
hous<:'  can  hardly  be  over-rated.  Although  perhaps  the  great- 
est duty  entrusted  to  electricity  in  the  house  is  lighting,  it 
is  called  into  service  over  many  others,  such  as :  heating, 
motor  drives  for  domestic  machinery,  electric  bells  and  tele- 
phones. 

Plants  operated  by  paraffin  engines  i-epresent  by  far  the 
largest  part  cf  the  installations  of  the  last  few  years.  They 
are  obtainable  from  1  to  about  12  KW.,  by  a  host  of  makere, 
and  generally  are  very  reliable  in  character.  The  paraffin- 
electric  .sot,  together  with  the  use  of  metal  filament  lamps, 
has  entirely  revolutionise*!  country  hou.<o  lighting,  b<ith  as 
regards  prime  co.st  and  running  cost.  Such  a  plant  can  be  put 
into  the  hands  of  unskilled  lahom"  and  yet  be  relied  upon  to 
give  satisfactory  results. 

Many  people  urge  that  the  most  economical  voltaee  to 
employ,  except  for  large  houses,  is  '25  or  50,  but  10-watt  100-volt 
lami)s  with  a  satisfactory  life  can  now  he  oblaineti,  and 
cases  where  50  volts  is  to  be  preferred  are  now  few  in  num- 
ber. Where  current  is  required  for  heating,  or  motor  driv- 
ing. 100  volts  becomes  virtually  a  necessity. 
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The  complete  plant  cmisists  ul'  a.  paraffin  engine,  coupled  to 
a  dynamo,  the  engine  being  started  up  on  petrol,  and  after- 
wards switched  over  on  to  paraffin.  For  a  small  set  giving 
only  3i  to  -1  kilowatts,  such  as  one  would  use  for  a  house 
containing  about  140  lights,  a  consumption  as  low  as  1.6 
pint*  of  paraffin  per  kilowatt-hom"  can  readily  be  had.  In  a 
case  now  before  me  of  this  size  the  cost  for  fuel  will  work  out 
at  something  like  5s.  per  week  during  the  winter  months. 
The  dynamo  is  almost  exclusively  used  for  charging  a  battery 
of  accumulators.  When  a  new  house  is  to  be  built  the  space 
allotted  for  the  electric  plant  is  usually  of  the  very  smallest 
possible  dimensions.  The  placing  of  a  plant  in  a  very  con- 
fined space  cannot  protUice  the  greatest  efficiency  of  working. 

Another  common  mistake  in  the  lay-out  consists  in  the  con- 
nection between  the  engine  rcxim  and  battery  room  by  means 
of  the  main  switchboard.  Many  electric  contractors  and 
architects  have  a  hole  left  in  the  wall  which  divides  the 
engine  room  from  the  battery  room,  the  main  switchboard 
being  recessed  into  this.  Two  results  may  follow.  One  is 
that  the  acid  fumes  from  the  battery  have  free  access  to  all 
the  bare  copper  and  brass  connections  of  the  switchboard,  and 
the  other  is  that,  with  a  \-iew  to  meeting  this  point,  the  back 
of  the  switchboard  is  sometimes  boxed  in  with  woodwork  so 
as  to  fonu  a  shallow  cupboard,  to  receive  later  on  various 
odds  and  ends,  and  thus  provide  a  good  opportunity  for  fire. 

However  small  the  plant  may  be,  the  switchboard  should 
be  kept  absolutely  m  the  engine  room  with  a  clear  18  in. 
space  at  the  back.  The  battery  stands  are  often  only  made 
alxjut  18  in.  high,  the  result  being  that  the  cells  rarely  get 
properly  examined.  Preferably,  the  cells  should  be  on  a  "stand 
of  a  height  to  allow  for  convenient  and  readv  inspection,  sav, 
2  ft.  6  in.  to  3  ft.  high. 

Usually  mains  have  to  be  run  from  the  engine  room  to  the 
house,  and  are  laid  undergro.und.  For  some  reason,  contrac- 
tors usually  favour  V.I.R.  conductors  drawn  into  a  screwed 
pipe,  these  txmductors  being  sometimes  lead  covered.  Care 
and  experience  is  required  in  this  cla.fis  of  work,  the  usual 
cause  of  trouble  being  a  pijie  line  laid  without  a  proper  fall 
or  any  means  of  drainage,  or  the  lend  sheathing  not  being 
properly  earthed,  even  if  earthed  at  all,  with  consequent  risk 
of  coiTOsion  and  subsequent  breakdown. 

In  countr)'  houses  requiring  only  -50  to  80  lights,  the  main 
conductors  which  feed  distribution  boards  can  readily  be  run 
in  pipe  work  cha.sed  into  the  main  walls.  In  houses  of  larger 
size  sometimes  the  architect  provides  a  small  trench,  which 
runs  right  round  the  hou.se,  to  contain  the  electric  mains  as 
weU  as  the  pipes  require<l  for  the  other  services.  Usually  it 
i.s  too  limited  in  size,  and  often  the  hot  and  cold  water  ser- 
vices are  so  mixed  up  with  the  electric  pipe  lines  that  the 
latter  are  apt  to  suffer.  A  separate  trench  should  be  provided 
for  the  electric  work  only. 

The  mains  between  the  engine  room  and  house  should  be 
fused  at  each  end. 

Generally,  there  should  be  at  least  one  distribution  board 
for  each  floor,  and  the  lighting  fed  from  any  board  should  be 
limited  to  the  one  floor  or  part  of  the  house  which  it  is'  in- 
tended to  seiwe.  The  tendency  is  for  the  distribution  board 
system  to  be  much  too  Ihnited  and  one  has  noticed,  for  in- 
stance, a  small  country  house  carrying  about  100  lights  fed 
entirely  from  one   10-way  distribution  board. 

The  wiring  system  mostly  favoured,  particularly  for  new 
property,  is  some  class  of  pipe  work,  and  in  this  grave  errors 
are  often  made.  A  notable  instance  is  the  use  of  slip-socket 
tube  laid  under  plaster  work,  which  is  objectionable.  If 
welded  or  other  absolutely  closed  tube  is  used,  the  point  most 
commonly  omitted  is  the  proper  earthing  of  all  metal  work. 

Many  contractors  altogether  ignore  the  question  of  voltage 
drop,  .so  that  when  a  small  proportion  of  the  lights  are  turned 
on  eft-  off  a  visible  jump  occurs  to  the  lamps  remaining  on. 

Tests  properly  cai'ried  out  are  mostly  conspicuous  by  their 
absence.  Not  only  should  the  work  be  tested  on  completion, 
but  also  at  regular  intervals  afterwards,  either  quarterly, 
half-yearly  or  yearly,  and  a  proper  record  kept  of  the  results. 
The  earthing  should  be  tested  as  well  as  the  insulation  resist- 
ance. 

Great  conveniences  can  be  obtained  by  proper  methods  of 
switch  control,  commonly  known  as  2-way  and  intermediate 
switching,  by  means  of  which  a  lamp  or  lamps  can  be  turned 
"  on  "  or  "  off  "  from  any  one  of  2,  3,  or  more  positions  regard- 
less of  how  the  switches  may  have  been  left  at  the  other 
positions. 

These  switches  have  been  almost  entirely  develope<l  by  one 
firm  (Messrs.  A.  P.  Lundberg  &  Sons),  to  whom  very  much 
credit  is  due  for  the  good  results  obtained.  The  art  of 
multiple-way  lamp  switching  has  now  become  quite  a  big 
subject. 

The  automatic  time-switch  is  of  great  advantage  in  seeming 
economy  in  the  use  of  electricity  in  the  servants'  quarters, 
where,  unfortunately,  waste  will  most  freely  occur.  .^n 
ordinarj'  lamp  switch  should  be  provided  to  short-circuit  the 
automatic  switch  in  case  of  emergency. 

The  scientific  treatment  of  illumination  is  of  great  im- 
iwrtance,  but  a  compromise  has  to  be  struck,  and  in  most 
cases  the  scientific  treatment  has  to  give  way  entirely  to  the 
so^alled  artistic  tastes  of  those  who  will  use  the  rooms.  Cer- 
tain cardinal  points  can  often  be  adopted  if  one  is  tactful 
enough  to  avoid  too  much  specific  reference  to  them  when 
advising  the  user. 


Illumination  tests  are  of  immense  value,  practically  as  well 
as  scientifically.  Generally,  the  illumination  must  be  some- 
where between  1  and  '2  ft.  candles,  but  for  local  illumination, 
such  as  the  dining  table  or  the  dressing  table,  more  like  4  ft. 
candles  are  requisite,  some  persons  preferring  even  6.  and 
for  such  a  special  purpose  as  the  billiard  table  1'2  to  15  ft. 
candles  are  considered  more   appropiiate. 

The  Holophane  Lumeter  is  exceedingly  u.seful  in  taking 
measurements  of  illumination  and  tor  other  photometric  work. 


ELECTRICITY    APPLIED    TO    MINING. 


By  C.  p.  SPARKS,  M.I.E.E. 

{Abslnut  of  paper  read  before  tlic  L\.stitution  of  Electrical 
Engineers,  tebraary  -Ibth,  lyio.) 

Progress  during  the  last  nine  years  has  been  so  substantial 
that,  m  addition  to  the  conversion  of  a  large  proiX)rtion  of 
existing  plant  to  electric  drive,  modern  collieries  are  now 
entuely  driven  by  electricity. 

The  pieseut  paper  deals  princiiially  with  the  development 
of  eleciiic  drivmg  m.tne  Powell  jjullryn  Collieries,  which  are 
raismg  coal  at  tue  rate  ut  about  luur  million  tons  per  annum. 

in  xyOQ  the  author  desciioed  the  Aberdare  seciion  of  the 
Powell  UuUiyu  uuaeit.iKiug,  tUe  power  house  then  having  a 
capacity  ot  3,OU0  kilowatts,  ihe  rating  of  the  motors  conuecletl 
totalling  4,ulA)  B.H.i'.,  and  the  annual  output  being  4i  million 
units,  ihe  plant  now  in  use  oy  tlie  company  in  tne  Aberdare 
and  Jrthymney  Valleys  is  rated  at  •li,<M\)  kilowatts,  the  motors 
Deing  ol  44,600  B.H.i\,  which  represents  something  like  00  per 
cent,  of  the  total  power  requirements,  ihe  output  during 
1014  was  about  5U  million  units,  and  the  estimated  output  for 
the  present  year  is  02  million  units. 

Ihe  area  worked  by  tlie  towell'Duffryn  Company  is  16,000 
acres.  In  the  Aberdare  N'alley  there  are  nine  collieries,  the 
clistance  from  the  power  house  to  the  furthest  colliery  being 
•li  miles;  and  in  the  Khymney  Valley  six  colheries,  the  dis- 
tance of  the  furthest  pit  from  the  power  house  at  Peuallta 
being  seven  miles.  Ihe  distance  between  the  Middle  Duttryn. 
power  house  (Aberdare  Valley)  and  Uritannia  Colliery 
^Rhyinney  Valley)  is  some  nine  miles. 

Alter  considering  alternative  advantages  of  main  steam 
winding,  the  Powell  DuUryn  Company  decided  to  drive  the 
whole  of  the  plant  at  the  new  Britannia  Ct)lliery  electrically. 
Ihe  main  winder  house  and  the  electrical  equipment  were 
erected  before  the  sinking  was  started.  'Ihe  sinking  was  com- 
menced in  Juae,  1910,  and  the  two_  shafts,  each  22  feet  in 
diameter,  were  sunk  to  a  depth  of  v50  yards  by  September, 
I'dlS.  'Ihis  .sinking  was  seriou.sly  inijieded  by  the  quantity  of 
water  met  with,  and  for  many  months  the  continuous  input 
for  jDumpiug  alone  averaged  1,000  kilowatts. 

System. 

Aberdare  Valley — 3,000  volts  3-phase  50  periods,  neutral 
earthed. 

Khymney  Valley — 10,000  volts  3-phase  50  periods,  neutral 
earthed. 

Transmission — Aberdare  to  Pihymney,  20,000  volts  3-i)hase. 
5(^  periods. 

Individual  drive — Larger  motors,  3,000  volts  3-phase;  motors 
below  50  H.P.,  500  volts  3-phase;  lighting,  110  volts  single- 
pha.se. 

While  no  one  system  is  cumpletely  satisfactory  for  every 
form  of  drive,  in  the  opinion  of  the  author  the  3-phase  50- 
I>eriod  .system  is  more  flexible  than  any  other. 

When  a  supply  is  available  from  a  jKiwer  company  it  should 
pay  individual  collieries  to  purchase  the  electrical  energy  re- 
quired, aud  so  avoid  adding  to  the  already  multifarious  duties 
of  the  colliery  management,  the  necessity  of  supervising  an 
electric  power  station.  Where,  however,  the  requirements  of 
a  single  colliery  undertaking  exceed  the  output  of  the  smaller 
lX)Wer  companies,  it  is 'advisable  for  such  undertaking  to 
generate  its  own  electricity  supply. 

The  use  of  exhaust-steam  or  mixed-pressure  turbines  has 
increased  the  field  for  separate  genei'ation.  In  other  cases, 
coke-oven  gas  is  available,  which  can  be  profitably  utilised. 
Provided  that  the  amount  of  power  bo  sufficient  and  the 
colliery  suitably  located,  joint  working  with  a  power  company 
should  be  mutually  advantagt-ous  in  both  the  above  ca.ses. 

With  the  increasing  frequency  aud  severity  of  labour 
trouliles  in  recent  years,  the  advantage  of  installing  generating; 
plant  for  pumping  and  ventilation  at  each  important  centre 
has  become  of  increasing  importance.  In  the  case  of  the 
Powell  Duffi-j-n  Company  this  point  has  been  met  by  erecting 
as  stand-by  plant  the  original  reciprocating  sets  which  have 
been  displaced  from  the  maiu  power  house  by  larger  plant, 
so  that  power  may  be  available  in  an  emergency  at  each  main 
centre. 

The  generating  plant,  aggregating  24,000  kw.,  is  distributed 
as  under  :  — 

Aheraman  Valley. — Middle  Duffryn  Power  Station. — One 
5,000-KW,   Escher  Wyss-Sieinens   turbo-alternator;    two  2,000- 
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KW.  Escher  Wyss-Westinyhou^e  turbo-alternators;  and  one 
ii,(_K)0-K\v.  Curti.s  turbo-alternutor,  all  running  at  1,500  r.p.iu.; 
total  rating  11,(HAI  Kw. 

I{hji>niicy  l'u/f('i/ — Peuallta.— Two  3,000-KW.  mixed-pressure 
WestinghoiLse  turbo-alternators  at  1,500  r.p.m. ;  total  rating 
■li.OtHI  KW. 

Bargoed. — Two  l.iM)-K\\ .  Nuremberg  gas  engines  driving 
A. E.G.  flywheel  alternators,  and  one  800-K\v.  set  of  the  same 
type,  running  at  KXl  r.p.m.;  one  -J.tHJO-KW.  Fra.ser  &  Chal- 
mers-Siemens mixed-pre.ssii re  turbo-alternator  at  3,000  r.p.m.; 
total  O.IAKJ  KW. 

Elliot  Pit. — Two  500-KW.  Eraser  &  Chalmers  exhaust-steam 
turbines  driving  Dick  Kerr  generators  at  1,500  r.p.m. 

At  the  Middle  Buffryn  power  station  water  is  drawn  from 
the  C'yuon  Kiver,  which  has  been  dauuued  to  form  a  cooling 
pond. 

.■Kt  Penallta  the  only  source  of  circulating  water  is  the  pit. 
Ciriginally  the  circulating  water  was  cooled  by  spi;ays  over  a 
shallow  pond ;  owing  to  the  difficulty  of  keeping  this  pond 
watertight,  through  settlement  due  to  the  workings,  the  pond 
lias  lieen  supplemented  by  two  cooling  towers  by  Messrs. 
Balckc,  each  having  a  capacity  of  33tl,(NAi  gallons  per  hour. 

M  bargoed  an  ample  supply  ol  \\ater  is  available  from  the 
Ehynmey  Kiver,  and  at  Elliot  circulating  water  is  cooled  in 
spray  coolers,  make-up  water  being  obtained  from  the  pit  or 
the  Rhymney  River. 

The  largest  tmbine  unit  at  iliddle  Duffryn  power  h«u.se  is 
the  o,O00-K\v.  Escher  Wyss-Siemens  set,  ^vhich  has, been  in 
operation  about  nine  months.  Ihe  turbine  is  of  the  Zoelly 
Pi-stage  type,  steam  being  supplied  at  the  stop  valve  at  1501b. 
per  S(].  in.  pressure  with  1(KJ°  F.  superheat  and  exhausting  to 
a  vacuum  of  95  per  cent.  The  plant  is  governed  by  an  oil 
relay  controlled  by  a  i^vernor,  which  actuates  a  double-seated 
throttle  valve.  Overload  to  the  amount  of  -20  jier  cent,  is 
obtained  by  means  of  a  by-pa.ss  valve  actuated  automatically 
from  the  main  governor  and  controlUng  live  steam  admission 
to  the  fourth  stage.  The  turbine  speed  is  regulated  from  the 
switchboard.  The  alternator  is  star-connected,  for  working 
with  the  neutral  earthed  through  a  resistance,  and  has  the 
exciter  armature  mounted  on  an  extension  of  the  main  shaft. 

A  fan  on  the  rotor  draws  air  from  a  wet-air  filter  through 
•channels  in  the  base  of  the  stator  and  discharges  it  through 
an  outlet  in  the  top.  The  surface  condenser,  which  has  l'2,8tlO 
sq.  ft.  of  cooling  surface,  is  immediately  under  the  turbine; 
the  turbine  exhaust  and  the  condenser  are  connected  by  a 
water-sealed  gland. 

The  condensing  auxiliaries  consist  of  three  centrifugal 
pumps,  driven  by  vertical  shafts  from  motors  of  the  induction 
slip-ring  type.  The  circulating  water  pump  is  driven  by  a 
140-H.P.  motor  and  the  air  and  water  extraction  pump  by  a 
75-H.p.  motor,  air  being  extracted  by  a  jet  of  high-pressure 
water  forced  by  the  centrifugal  pump  through  the  air  ejector. 

The  motors  are  connected  at  the  floor  level,  so  that  in  the 
event  of  the  basement  being  flooded  the' auxiliaries  could  still 
be  run,  any  water  entering  the  basement  being  discharged  by 
the  opening  of  a  valve  on  the  circulating-pump  suction. 

Exhaust  steam  from  existing  winders  and  compres.sors  is 
.utilised  at  the  following  collieries  :  — 


WAR    ITEMS. 


Elliot 

Penallta 

Bargoed 


Maxiinam  ratn  ot 
How  pjr  minute. 


•2,000  lb. 
■i,<»00    ,, 


Average  per  hour 
winding  shifc. 

50,000  lb. 
60,000  „ 
75,01)0    „ 


The  first  exhaust-steam  plant  was  erected  at  Elliot  Pit,  and 
consiste<l  of  two  5(.N>KW.  exiiaust-steam  Rateau  turbines  and 
Dick  Kerr  alternators,  steam  being  delivered  from  the  main 
winders  to  two  Rateau  accumulators.  The  use  of  tliis  plant 
i.s  limited  to  tlie  day  shift,  as  it  cannnt  be  run  efliciently  on 
live  steam. 

The  second  application  uas  at  Penallta,  where  the  exhaiwt 
steam  from  the  two  main  winders  and  a  compressor  is  utilised 
through  two  liateau  steam  accumulators  in  conjunction  with 
two  3,000-KW.  Westinghouse  mixed-pressure  turbo-alternators. 
The  turbines  arc  designed  to  give  an  output  of  1,800  kilowatts 
\vith  1)0, IKX)  lb.  of  low-pressure  .steam,  and  when  working 
mixed  pressure  to  give  an  output  of  3,(100  kilowatts  with 
00,000  lb.  of  k)w-pre.ssure  steam  mtuI  lO.OOlJ  lb.  of  high-pressure 
steam  at  150  lb.  i>er  sq.  in.,   100°  F.  .superheat. 

As  this  plant  works  in  parallel  with  the  gas-engine  station 
at  Bargoed,  clo.se  six?ed  ri>gulation  was  necessaiy,  otherwise 
the  gas-engine  plant  would  liave  been  over-londcxl  each  time 
the  plant  changed  from  high-pressure  to  low-pres.sure  steam. 
The  makers  were  very  successful  in  this  application,  tests 
showing  that  the  alteration  of  frequency  when  changing  from 
liigh-liressnre  to  low-pressure  steam  did  not  exceed  0.3  of  a 
period.  The  interchange  of  load  when  the  gas-engine  .stati<in 
is  working  at  an  .-iverage  load  of  1 .800  kilowatts  and  the  tur- 
bine load  is  •i.OIX)  kilow'atts  does  not  ex<'eed  50O  kdow.'itts, 

llie  condensing  plant  for  each  turbine  is  designed  to  deal 
with  steam  at  the  rate  of  80.000  lb.  )X'r  hour,  the  surface  con- 
densers haying  a  cooling  suiface  of  ]5,()(X)  sq.  ft.  The  con- 
denser auxiliiiries  consist  of  an  auxiliary  steam  turbine  driving 
a  Eeblanc  air  pump,  a  centrifugal  cooling-water  pump,  and 
a  condensed-steam  i^xtraeting  pinnp  running  at  '2.000  r.p.m.' 
T\w  auxiliary  turl)ine,  wbieb  develops  150  B.H.r..  exhausts  into 
the  low-pressure  steam  s\..tc:ii  between  the  accumulator  and 
■the  main  turbine. 

(T"  hp  corUiii'"/!.! 


Birmingham  Electrical  Volunteer  Force. — The  following 
is  a  copy  ot  a  circular  letter  which  has  been  issued  this 
week: — "  It  is  our  pleasinj<  duty  to  acquaint  you  w'ith  the 
purpose  and  constitution  of  the  Birmingham  Electrical 
Volunteer  Force  which  was  formed  in  Birmingham  last 
Novemtxir.  It  is  a  serious  attempt  to  organise  on  a  military 
basis  for  the  purpose  of  Home  Defence,  all  those  connected 
witn  the  electrical  and  allied  industries  in  Birmingham  who 
for  sulticient  reason.s — wliicli  must  entirely  satisfy  tne  Com- 
mittee of  Management — are  unable  to  join  the  Regular 
l*'oroes  of  the  Crown.  It  is  recognised  that  the  members  of 
the  electrical  and  allied  industries  possess  high  technical 
knowledge  and  skill  which  only  require  a  course  of  militarv 
training  to  become  mobile  and  capable  of  effective  military 
application.  This  is  the  work  we  ar^  now  engaged  upon. 
The  force  is  fortunate  in  its  military  advisers  and  instruc- 
tors, and  the  Committee  of  Management  is  composed  of 
men  who  are  prominent  in  local  engineering  circles.  Two 
large  drill  halls  are  occupied  three  nights  each  week  for 
manual  training;  dummy  rifles  and  miniature  range  rifles 
have  been  purcnased  and  a  rifle  range  has  been  secured. 
The  following  sections  have  now'  been  organised: — -Air  Line, 
Cable  Line,  Wireless,  Signalling,  Searchlight,  Fortress, 
Works,  Motor  Transport,  Electric  Tr;msporl.  etc.  A  room 
has  kindly  been  placed  at  our  disposal  in  the  Central 
Technical  School,  w  nere  a  series  of  lectures  will  be  given 
on  military  engineering.  It  is  hoped  that  the  force  will 
soon  be  1,000  strong,  and  efficiently  prepared  to  take  its  part 
in  the  defence  of  our  countr\'  should  the  necessity  arise.  In 
order  to  make  it  easy  for  manual  workers  to  join  us,  the 
subscription  has  lx<;n  fixed  at  a  nominal  figure,  and  we  have 
no  hesitation  in  asking  for  your  generous  support  of  the 
movement,  which  so  closely  concerns  us  all.  A  sum  of 
.£1,000  is  required  immediately  for  the  provision  of  the 
equipment  necessary  to  enable  the  force  to  aft'ain  military' 
efficiency.  The  War  Office  have  decided  that  no  grants  will 
be  given  by  them  and  tliat  all  volunteei'  corps  must  be  self- 
supporting.  Most  of  our  members  are  working  men  who 
are  not  in  a  position  to  contribute  moi"e  than  the  nominal 
subscription  already  fi.xed.  In  these  circumstahces  and 
owing  to  the  expensive  nature  of  the  equipment  required 
for  a  technical  force,  it  is  essential  that  outside  assistance 
should  be  obtained. 

"  The  undermentioned  donations  have  already  been 
prornised: — General  Electric  Co.,  Ltd.,  .£100;  Callender's 
Cable  Co.,  Ltd.,  .£100;  BabcocU  &  Wilcox,  Ltd.,  £oO; 
George  Ellison,  Esq.,  £50;  W.  &  T.  .Averv,  Ltd.  (.Automatic 
Dept.),  i'25;  R.  A.  C  hattock,  ^£10;  Donovan  &  Co.,  .£10; 
S.  R.   Hare,  ^5;  D.  Shanks    £5. 

"  The  Treasurer  will  gratefullv  acknowledge  your 
donation. 

"  R.   A.    CH.ATTOCK,   President. 
"  p.WID   SHANKS.  Chairman. 

"  14.  Dale  End,  Birmingham. 
"  March.  1915."  ' 

Russia:  Trade  Routes. — In  view  of  the  existing  difficulties 
in  shipping  goods  to  and  from  Russia,  the  follow  ing  extract 
from  an  .American  report  just  issued  will  Ix:  of  interest: — 
"  Freight  for  Russia,  which  has  been  going  into  .Archangel 
and  tlience  bv  rail  via  Vologda  to  Petrograd,  can  probably 
not  Ije  landed  there  any  more  until  next  summer,  because, 
notwitlistaniling  .-ill  the  efforts  of  icebreakers  to  keep  the 
White  .Sea  oix'ii,  the  harbour  of  .\rchangel  is  now  reported 
lo  be  frozen  solid  from  two  to  four  feet  thick.  .\s  there  is 
a  great  accumulation  of  freight  now  at  that  port  awaiting 
rail  transportation,  it  will  probably  not  make  much  differ- 
•encc  for  several  months.  New  interest  is  being  taken  in 
tlie  all-rail  route  from  eastern  Scotland  or  England  pons  to 
Bergen,  Norway,  thence  to  Chrisliania,  Stockholm,  Btxlen, 
Tornea;  thence  south  through  \"iborg  lo  Petrograd.  There 
is,  however,  a  gap  in  the  nortliern  portion  of  this  route. 
This  reaches  from  Tornea  to  Karungia,  say  lo  lo  "20  miles. 
I  met  a  man  a  few  days  ago  who  had  just  come  over  that 
gap.  He  said  ib.-it  there  was  good  sledding,  enabling  freight 
to  bo  transporled  now  very  easily  in  that  manner.  He  said 
it  took  him  six  days  to  go  from  Petrogr.ad  to  .Stockholm. 
This  route,  however,  ought  to  offer  gcKnl  attractions  for 
shipm<nt  of  .\merican  freight  of  anv  kind  lo  Russia. 
.\merican  ships  might  run  to  Peterhead,  Scotland,  or  to 
Newcastle,  ami  thence  lo  Bergen;  or  lliev  might,  of  cours<\ 
run  direct  to  Bergen.  It  is  reported  that  a  new  steamship 
line  is  arranging  to  run  between  .Stavnnger,  .Norwav,  and 
some  point  in  l-mgland.  No  <!oubt  this  service  could  be 
utilised  for  a  ccTtain  amount  of  .American  package  freight, 
shipped  primarilv  to  Liverpool,  and  going  over  this  route  to 
Bergen  for  the  ,ill-rail  route  to  Russia.  In  m,d<ing  arrange- 
ments for  handling  this  new'  Russian  traffic  it  is  well  to 
remenilx^r  tliat  our  trade  with  Sw<-<len  is  r.ipidiv  incn.ising, 
and  the  same  .'irrangemenls  for  carrving  through  Russian 
traffic  could  In-   uliliM-d   for  thi-;  growing  Swedish  business." 

A  New  Veto  on  German  Electrical  Exports. — A  further 
extension  of  the  many  existing  proliibitions  has  now  been 
m;ule  by  the  German  (lovernment  bv  the  imposition  of  a 
veto  on  the  export  tr.-idi-  and  transit  trade  in  the  following 
classes  of  electrical  manufactures: — CI)  Dvnamos.  motors, 
converters,  transformers,  choking  coils,  and  complete  arma- 
tures and  commutators  if  they  are  intended  for  ships,  search- 
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lights  and  installations  for  wireless  telephony  and  tele- 
graphy; {2)  copper  wire,  cable  and  strands,  aluminium  and 
alloys' of  aluminium,  plain  or  coveretl  and  with  or  without 
an  outer  metallic  armouring;  also  flexible  insulated  wires  of 
sliort  lent^th  which,  as  component  parts  of  electric  lighting 
manufactures,  are  connected  with  these,  or  whicli  are  pro- 
vided with  contact  devices  at  both  ends;  (3)  searchlights  and 
their  constituent  parts,  excepting  so-called  projector  lan- 
terns; (4)  carbons;  (5)  contrivances  for  telephony  and  tele- 
graphy and  for  wireless  telephony  and  telegraphy,  includ- 
ing component  parts,  exceptmg  telephone,  wall  and  table 
installations;  (6)  telegraph  standards  and  other  masts  for 
conductors,  made  of  wood;  (7)  those  component  parts  of 
installations  of  conductors  for  telephony  and  telegraphy, 
which  in  themselves  are  not  subject  to  prohibition,  if  they 
are  intended  for  such  installations;  (8)  pocket  lamps,  hand 
lamps  and  torches  and  the  batteries  and  accumulators  suit- 
able for  them,  and  constituent  parts  of  the  same;  (9)  glow 
lamps  and  their  component  parts;  (10)  special  apparatus  for 
the  transmission  of  orders  and  compass  movements,  and 
their  constituent  parts;  (11)  mines  and  ignition  apparatus, 
together  with  magnetos;  and  (12)  all  electrical  products  not 
specially  prohibited,  if  they  are  goods  which  fall  under  the 
veto  on  imports,  exports  and  transit  trade  from  the  stand- 
point of  their  material  nature  or  according  to  their  use. 

Thermit,  Ltd. — We  have  been  asked  to  publish  the  fol- 
lowing statement: — "  By  order  of  the  Higli  Court  upon 
application  by  the  Board  of  Trade,  I  have  been  appointed 
Controller  of  Thermit,  Ltd.,  as  it  appeared  to  be  in  the 
public  interest  that  tlie  company's  business  should  be  con- 
tinued without  interference.  In  view  of  my  appointment, 
which  does  not  in  any  way  reflect  upon  the  management  of 
the  company  in  this  country — as  was  stated  by  counsel  for 
the  Crown  m  open  court — 1  am  in  a  position  to  assure  you 
that  no  moneys  or  profits  will  reach  the  alien  enemy  share- 
holders of  the  company.  As  regards  the  patents,  the  Board 
of  Trade  have  decided  to  avoid  two  patents  belonging  to 
the  company,  viz.,  Nos.  10,859;  01  and  24,439/02,  the  hrst 
of  whicfi  would,  in  any  case,  have  lapsed  in  about  three 
months  from  now,  and  the  second  about  a  year  after.  The 
company,  however,  do  not  regard  the  loss  of  these  patents 
as  a  very  serious  matter,  as  for  modern  practice  welding 
they  rely  on  a  number  of  subsequent  improvements,  besides 
certain  secret  knowledge  which  will  enable  them  to  deliver 
material  of  exactly  the  same  welding  properties  as  they  have 
hitherto  supplied.  .Ml  materials,  etc.,  required  for  rail 
welding  are  manufactured  in  the  company's  works,  at  675, 
Commercial  Road,  London,  E.,  and  both  the  office  staff 
and  workmen  employed  are  exclusively  of  British  nationality. 
'•  .\RTHUR  TAYLOR,  Controller. 

"  Hudson,   Smith,   Briggs,  Smith  &  Taylor, 
"  Chartered  .Accciuntants, 

"  London  and  Bristol." 

GIow=Lamp  Manufacture  in  Holland. — The  annual  report 
of  Pnilips  Liioeilampen  Fabrieken,  of  Eindhoven,  which  is 
one  of  the  largest  works  in  the  world,  is  stated  to  show 
gross  profits  of  J208,000  for  1914^  as  compared  with 
.£149,0()0  in  the  preceding  year.  It  is  proposed  to  appro- 
priate .£60,800  for  depreciation  of  machinery,  as  against 
w£.54,000  in  1913,  and  .£28,000  for  depreciation  of  works  and 
buildings  as  contrasted  with  .£24,000,  and  to  set  aside  a  fur- 
ther sum  as  provision  for  war  risks  in  relation  to  debts 
owing  to  the  company.  The  balance  of  net  profits  amounts 
to  ^106,000,  as  against  X66,000  in  1913,  and  the  directors' 
recommend  dividends  of  7  per  cent,  on  the  preference  capital 
of  dei87,000,  and  11  per  cent,  on  the  ordinary  capital  of 
i291,000,  being  the  same  rates  as  in  the  previotis  year.  As 
compared  with  the  total  capital  the  balance  sheet  is  note- 
worthy from  the  standpoint  of  the  large  amounts  allocated 
to  depreciation,  and  from  the  holding  of  ^£295, 000  in  cash, 
first-class  securities,  etc.,  as  against  ^£138,000  in  1913. 

The  War  Oflice  and  Messrs.  Siemens. — .\  question  was 
asked  in  Parliament  on  Monday,  by  Mr.  R.  Gwynne,  with 
reference  to  the  placing  of  War  Office  contracts  with  Messrs. 
Siemens.  In  reply,  Mr.  H.  Baker  said  that  such  contracts 
were  given  to  the  firm  named,  and  he  was  aware  of  the 
constitution  of  the  board.  The  firm  employed  a  very  large 
staff  of  British  workers,  and  had  given  an  undertaking 
that  no  part  of  any  payments  received  on  \\'ar  Office  cori- 
tracts  would  be  transmitted  to  enemy  shareholders.  He  was 
informed  (says  the  "  Times  "  report)  that  there  were  no 
British-owned  firms  not  already  engaged  on  Government 
work  who  were  capable  of  undertaking  the  contracts  which 
this  firm  had  received.  In  the  circumstances,  he  did  not 
think  it  w,;s  in  the  public  interest  to  dispense  with  the  firm's 
services.     He  believed  it  was  an  absolutely  trustworthy  firm. 

If  Mr.  Gwynne,  and  indeed  everv  other  member  of  the 
House  of  Commons,  were  to  read  the  Electbic^l  KE\aEW, 
the  time  of  Parliament  now  spent  in  answering  unneces- 
sary questions    would  be  saved. 

Coal  Prices. — Coal  merchants  have  given  notice  to  Dar- 
wen  Electricitv  Committee  that,  owing  to  the  reduction  of 
the  output  of  coal  through  workmen  enlisting,  thev  are 
compelled  to  reduce  the  supply  by  25  per  cent.,  and  that  any 
coal  delivered  over  75  per  cent,  of  the  contract  quantity  will 
be  charged  at  the  rate  of  Is.  6d.  per  ton  above  the  contract 
price. 

^    More     Diabolical     Inf^enuitv     of     the     Enemy.— In     the 

"Wireless   World,"  it  is  stated    that  the   German  trenches 


are  being  protected  by  barbed  wireless.  Terrible  '.  avoc 
has  been  wrought  through  our  troops  marching  into  it  ^.'.in- 
out   seeing  it. 

Signal  Service  1st  London  Divisional  Engineers. — A  third 
Signal  Company  will  shortly  be  raised.  Applications  t& 
enlist  are  required  from  young  well-educated  electrical  engi- 
neers or  electrical  engineering  students.  .Applicants  should 
possess  a  practical  working  knowledge  of  some  branch  of 
the  electrical  industry  or  have  studied  at  some  technical 
institute.  The  worlc  of  the  company  being  of  a  highly 
technical  nature,  the  experience  gained  after  some  months' 
service  renders  a  man  t)etter  qualified  for  appointments  in 
civil  life.  .Most  of  the  men  are  mounted,  but  those  unable 
to  ride  will  be  taught.  The  pay  and  allowances  are  at  the 
special  Royal  Engineers'  rates,  with  separation  allowance 
to  dependents.  Applications  for  enlistment  should  be  made, 
in  the  first  place  in  writing,  to  the  Recruiting  Officer,  c/o 
O.C.  2  1  London  Divisional  Signal  Company,  10,  Victoria 
Park  Square,  Bethnal  tireen,  E. 

Uru}|uay=German  Enterprise. — In  a  recent  report  to  his 
Government  the  American  Consul  at  Montevideo  states  that 
German  competition  in  that  market  is  still  an  important 
factor,  though  at  the  beginning  of  the  war  it  was  generally- 
assumed  that  German  trade  with  South  .America  would  be 
practically  suspended.  There  was  an  ample  supply  of  Ger- 
man manufactured  articles  in  Montevideo  at  the  beginning 
of  the  war,  and  goods  shipped  from  Germany  since  the  war 
started  are  stated  to  have  been  offered  in  Uruguay  at  com- 
petitive prices.  The  German  importing  houses  and  indus- 
trial enterprises  in  the  country  are  e.xpected  to  serve  as- 
effective  bases  for  trade  operations  after  the  war,  as  they 
did  before,  and  the  Germans  are  quietly  making  necessary 
preparations  for  re-establishing  their  old  business  and  trade 
relations  as  soon  as  peace  is  declared. 

Australia  and  German  Trade. — From  various  reports  tc> 
hand  it  is  apparent  that  the  movement  in  Australia  for 
avoiding  future  trading  with  Germany,  and  giving  substan- 
tial preferential  treatment  to  British  and  -Allied  countries, 
is  gathering  force.  .A  pt^rmanent  transfer  of  trade  connec- 
tions from  Germany  is  what  is  being  aimed  at,  and  states- 
men and  others  are  not  hesitating  to  say  that  whatever  may- 
have  been  their  views  in  the  past,  the  war  has  taught  the 
necessity  for  considering  our  oWh  people  first. 

War  Bonus. — The  Potteries  Electric  Traction  Company 
have  intimated  that  men  in  their  employ  will  receive  2s., 
and  boys  Is.,  weekly  bonus  while  the  war  lasts. 

Personal. — Included  in  the  first  batch  of  English  wounded 
prisoners  exchanged  for  German  prisoners,  were  Private 
J,  Hopwood,  of  Astley  Street,  Dukinfield,  and  Private  Willie 
Edwards,  of  Hurst,  both  of  whom  were  up  till  recently  em- 
ployed at  the  Tudor  .Accumulator  Works  at  Dukinfield. 

-Accrington  Electricity  Committee,  after  considering  what 
to  pay  Captain  Gray,  the  chief  electrical  engineer,  during 
the  time  he  is  serving  in  the  new  Howitzer  Brigade,  recom- 
mends the  Council  to  supplement  the  captain's  army  pay  hv 
such  sum  as  will  make  it  equal  to  his  salary  as  chief  engi- 
neer, and  to  continue  such  a  rate  of  payment  during  the 
war. 

Mr.  Wilfrid  Gonde,  electrical  engineer,  of  Alverston- 
(Lanes.),  has  joined  Kitchener's  second  army,  being  re- 
cruited at  Cambridge. 

Roll  of  Honour. — Sergt.  Stephen  Gilbert  (24),  of  the 
King's  Royal  Rifles,  formerly  employed  at  the  United  Elec- 
tric Car  Works,  Preston,  has  died  at  Gustrow,  Germany. 

Wm.  Hv.  Hunt,  a  private  in  the  Roval  Marine  Light  In- 
fantry, a  former  employ^  of  Blackpool  and  Fleetwood  Tram- 
road  Co.,  is  stated  to  have  been  among  the  crew  of  the 
armed  liner  "  Clan  McNaughton,"  reported  by  the  .Admiralty 
to  have  been  lost  with  all  hands. 


CORRESPONDENCE. 

Letters  receired  by  ks  aftfr  5  P  M.  ON  TuFSr>AT  eannnt  app»»t  unfit 

the  following  irefk  Corrfxvondpnfx  shojilil  forward  tliPir  eommvni- 
eatics  at  thf  earlifist  poas^blp  viomcnt.  Ao  lettpr  can  hp  pvbluked 
unless  tee  hare  the  icriter's  vnmp  ovd  address  tn  our  poss'ssion. 

The  GoTernment  and  Foreign  Trade. 

Referring  to  y  ur  remarko  nnder  t*<i8  headiner  on  pag"  S48  of 
your  iasne  dated  Decpm^r  25*h,  it  is  with  p'Pat  patisfact'on  that 
this  Committee  hso  seen  this  ma^^ter  taken  up  by  snch  an  important 
institution  ar  the  British  Eneineerfi'  Association 

This  C  immittee,  althoueh  formed  for  the  express  purpose  of 
sending:  hom^  volunteers  for  Lord  Kitchen**i"'8  irray,  haa  also 
been  gfivine"  attention  to  trade  quesHons.  and  this  matter  ha>^  been 
under  study  for  some  time.  W**  are  entirely  in  pffreement  with 
the  chairman  of  the  British  Engineers'  Assooiation  that  reforms 
are  required  in  the  Consular  service  if  Bri'ish  trade  is  to  be 
properly  looked  after  in  the  fntnre. 

A  ereat  raanv  instances  could  be  cited  from  this  country  alone 
to  show  how  British  foreign  trade  has  been  neglected  in  the  past, 
and  it  is  the  hope  of  this  Committee  that  sf^m**  m'^asures  will 
be  taken  tha'  will  ensure  the  proper  attenti"n  being  given  to 
this  verv  impoftfin*"  matter. 

We  have  no  hesita'-ion  in  saying  that  the  ne*d  for  reform  is  felt 
by  British  trnd*^  throughout  th**  world,  and  Hdvan*'ae'e  shonld  be 
taken  of  the  p'-esent  patriotic  awakening  to  en«ure  that  we  do  not 
fall  again  into  the  state  of  indifference  existin?  before  the 
ontbreak  of  war. 
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Small  British  oommunitieB  abroad  can  do  very  little  more  than 
appeal  to  those  at  home,  and  we  trust  that  all  the  important 
journals,  such  as  the  Electrical  Rkview,  will  take  this  matter  up 
seriously,  and  put  it  before  the  public  authorities  in  such  a  way 
that  it  will  be  thorouerhly  inquired  into  and  dealt  with  without 
delay. 

Wm.  Jotanston,  M.I.E.E., 
Hon.  Secretary,  British  Patriotic  Fund, 
Santiago,  January  28th,  1915. 


Consulting  "Engineers." 

I  think  "  Station  Engineer "  has  voiced  a  complaint  that  does 
need  immediate  attention,  but  he  does  not  go  far  enonph,  for  what 
about  cases  like  this  (I  can  vouch  for  it).  There  is  a  large  institu- 
tion, having  extensive  works  up  and  down  the  country,  where  the 
chief  engineer  has  never  been  inside  a  works  in  his  life,  has  abso- 
lutely no  practical  knowledge,  and  could  not  even  point  out  with 
any  degree  of  certainty  which  is  the  positive  terminal  of  a 
Leolanch^  cell.  This  "engineer"  has  the  preparation  of  schemes 
and  specifications  for  electrical  and  mechanical  work.  The  con- 
tractors know  this,  and  have  a  good  time  at  the  firm's  expense,  for 
work  is  not  inspected  by  an  engineer  who  knows  his  j  jb,  although 
there  are  some  in  the  office  who  do,  and  it  is  thanks  to  these  men 
that  he  is  able  to  "get  through."  Could  nothing  be  done  to 
make  it  necessary  for  positions  like  theee  to  fall  to  men  who  have 
qualified  for  such  .'  for  there  are  many  who  have  spent  years  and 
a  fortune  in  training, 

Ero. 

Batteries  for  Electric  Vehicles. 

Perhaps  you  would  be  good  enough  to  find  space  for  some  com- 
ments of  ours  on  the  recent  article  appearing  in  the  Commercial 
Motor  on  the  "Choice  of  a  Battery."  As  pioneers  of  the  com- 
mercial electric  vehicle  in  this  country,  we  naturally  feel 
astonished  that  after  the  Edison  accumulator  has  been  on  the 
market  for  seven  years  it  should  be  possible  for  the  writer  of  the 
article  in  question  to  fall  into  so  many  serious  errors  uf  fact. 

First,  concerning  some  of  the  Commercial  Motor's  general 
statements.  The  lead  battery  is  certainly  not  the  more  popular 
one  for  electric  vehicles  in  Great  Britain,  as  there  are,  in  fact, 
about  90  per  cent,  of  all  the  commercial  electrics  in  this  country 
equipped  with  the  Edison  accumulator,  as  sigainst  10  per  cent, 
with  other  types. 

One  concern  alone  will  shortly  have  nearly  50  Eiison  accumu- 
lator vehicles,  having  started  only  about  two  years  ago  with  a 
single  van.  There  should  be  no  special  difficulty  in  deciding  what 
type  of  battery  to  employ,  if  it  is  required  to  run  an  electric 
vehicle  at  the  least  possible  expanse.  Where  an  electric  vehicle 
is  in  constant  and  reasonably  vigorous  service,  we  assert  that  the 
Edison  accumulator  offers  the  nearest  solution  to  the  problem  of 
economy.  Our  reasons  in  support  of  this  statement  we  have 
adduced  on  numerous  occasions,  and  we  shall  be  willing  to  quote 
actual  figures,  which  we  would  guarantee  for  a  given  set  of  con- 
ditions, to  any  bona  fide  inquirer. 

Referring  to  lead  batteries  in  general,  it  is  a  fact  that  no  lead 
battery  whatever,  excepting  the  "Ironclad"  Exide,  is  sold  with  a 
guarantee  in  this  country.  As  a  battery  is  mentioned  which  is 
sold  with  a  guarantee  of  two  years,  we  conclude  that  this  one 
must  be  the  "  Ironclad  "  Eside.  The  guarantee  in  this  case  war- 
rants 80  per  cent,  of  the  rated  capacity  after  two  years'  service. 
The  maj  irity  of  lead  batteries  will  not  give  more  than  from  8,000 
to  10  000  miles  service,  under  commercial  conditions,  and  even  then 
must  be  exceedingly  well  looked  after  during  the  whole  of  their 
lifetime,  to  prevent  the  injurious  sulphation,  which,  at  very 
slight  provocation,  will  quickly  ruin  such  batteries. 

The  next  statement  is  unprecedented  in  our  experience  of  the 
many  extremely  inaccurate  statements  that  have  appeared,  with 
regard  to  the  E  lison  accumulator.  It  should  be  well  known  by 
now  that  the  inherent  chemical  principle  on  which  the  action  of 
the  Edison  cell  is  based,  preserves  it  completely  from  all  but  the 
slightest  traces  of  deteriiration  on  op'  n  circuit,  and  that,  there- 
fore, the  Commercial  iVotor's  et&tement  that  "  the  Edis  m  must  of 
necessity  be  replaced  at  the  end  of  four  years,  whetber  it  has  been 
used  or  not "  could  not  be  more  inaccurate.  In  point  of  actual 
fact,  the  Edison  cell  is  warranted,  withnut  reserve,  for  electric 
vehicle  service,  that  after  four  years'  dally  operation  in  a  com- 
mercial elco -ric  vehicle,  it  will  give  100  per  cent,  of  its  normal 
rated  ou'pat  and  effi;ienoy,  and  will,  moreover,  during  the  interim 
cost  nothing  whatever  for  mechanical  repairs — thit  i",  no  plate 
renewals  or  upkeep.  If  the  Edison  cell  be  allowed  to  remain  on 
open  circuit,  then  the  amount  of  deterioration  that  occurs  is  nil  ; 
if  only  used  for  a  few  cycles  of  charge  and  dischnrge  per  annum, 
its  life  will  undoubtedly  be  indefinite,  running,  perhaps,  into  40  or 
50  years,  though  this  cannot  be  poei'ively  pnivn  by  quoting 
practically -derivtid  figures,  as  the  modern  tjpe  of  EJison  cell  has 
only  b^en  commercially  available  for  seven  years. 

Concerning  life,  we  do,  however,  positively  know  that  in  cases 
where  Edison  accumulatnrp quipped  truoHs  have  been  in  service 
five  years,  having  run  50,000  miles  during  that  time  with  the 
same  set  of  batteries,  the  latter  have  shown  no  signs  of  depreciating 
below  their  normal  capacity,  but  have,  on  the  o  mtrary,  given 
more  than  10  per  cent,  above  rating  at  thw  end  "f  this  period.  Is 
a  b»ttery  worn  out,  after  four  yeirs,  which  shows  10  per  cent, 
above  rating  after  five  years  f  The  Adam  Expr^-ss  Co.,  in  the 
United  States,  which  has  800  of  its  oars  equipped  wi'h  the  Edison 
accumulator,  could  and  would,  no  doubt,  give  some  first-hand 
information  on  its  reasons  for  choosing  this  type  in  preference  to 


others  which,  as  the  Commercial  Motor's  article  states,  should  for 
all-round  work  be  the  better  proposition. 

It  is  quite  true  that  most  lead  accumulators  maintain  their 
voltage  better  on  very  high  rate  discharges,  that  is,  when  going  up 
hill,  but  against  that  must  be  set  the  fact  that  especially  towards 
the  end  of  discharge,  it  is  extremely  detrimental  to  the  lead  type 
of  cell  to  take  high  currents  therefrom,  as  this  catnes  not  only 
buckling  of  the  positive  plates  and  shrinking  of  the  negatives,  but 
also  severe  sulphation,  unless  the  cells  be  charged  soon  after 
receiving  cuch  maltreatment.  Contrast  this  with  the  nickel-iron 
Edison  cell,  which  may  be  completely  short-circuited  and  left  out 
of  commission,  should  that  be  necessary,  for  an  Indefinite  period, 
without  being  in  the  least  harmed  thereby. 

Referring  to  weight,  the  annexed  table  indicates  the  ratio  of 
weights  of  the  Edison  cell,  compired  with  two  of  the  best  known 
makes  of  lead  accumulators.  'These  figures  are  taken  from  data 
supplied  by  the  manufacturers  themselves,  through  the  medium, 
of  the  E  ectric  Vehicle  Association. 


Make  Rated 

of  Kw.-hr. 

battery.  output. 

Ironclad      10  6 

El.  SB.  Co.  thin  plate  12'8 

Edison  A-4 lo  S 

Ironclad      132 

El. S  B,  Co.  thin  plate  IT'l 

Edison  A-5 13  5 

Ironclad       ...         ...  18'5 

El.  S.B.  Co.  thin  plate  21-4 

EJison  A-6 16  2 

Ironclad      23'8 

El. S  B. Co.  thin  plate  27  8 

Edition  A-8 21'6 

Ironclad       ...          ...  26  4 

El.S.B.Co.  thin  plate  32-1 

Edison  A-10           ...  270 

Edison  A- 1 2           ...  32'4 


Gross  Weight  in  Excess  of 

weight  lb.  per  Kw.-hr.  weight  over 

in  lb.  at  rating.  Edison  type. 

1,350  127  53  % 

1,350  105  28  % 

900  84  — 

1,620  123  50  % 

1,720  100  22  % 

1.100  82  — 

2,200  119  45  % 

2,100  98  19% 

1,260  78  — 

2,750  115  40  % 

2,650  96  17  % 

1,820  84  — 

3,080  117  43  % 

3  080  96  17  % 

2.250  84  — 

2,700  84  — 


Note  — The  weight  characteristic  taken  above  for  the  Edison 
cell  is  a  conservative  figure  of  82  lb.  per  KW.-hr.  In  actual  practice 
this  is  generally  considerably  less,  viz.,  about  75  lb.  per  KW.-hr. 

As  to  re-charging,  although  the  constant-potential  method, 
involving  a  steady  pressure  of  2'3  volts  per  cell,  is  frequently 
advocated  by  the  lead- battery  makers,  and  is,  no  doubt,  very  good 
for  ensuring  the  longest  possible  life  of  this  type,  it  should  not  be 
forgotten  that  the  procedure  is  a  lengthy  one,  taking  from  11  to 
13  hours,  and  even  then  does  not  achieve  a  complete  charging 
effect,  it  being  necessary  to  supplement  the  constant-potential 
charging  by  over-charging  once  a  week  or  thereabouts.  Moreover, 
the  lead  type  of  cell,  without  exception,  is  not  improved  by  boost- 
ing, carried  out  under  conditions  such  as  generally  obtain  in  every- 
day service.  That  is,  boosting  must  be  kept  below  the  rate  at 
which  violent  gassing  is  produced,  else  the  lead  type  of  cell  is 
greatly  injured  thereby  and  its  life  reduced.  With  the  Edison 
cell,  gassing  is  unimportant,  from  a  destructive  standpoint,  and 
merely  signifies  the  wasting  of  a  >-maU  amount  of  current.  In 
fact,  boosting  rates  are  possible  with  the  Edison  cell,  which  would 
after,  say,  six  months'  service  reduce  the  majority  of  lead  cells  to  a 
heap  of  lead  oxide  in  the  bottom  of  their  containers. 

From  the  above  it  is  clear  that  the  actual  service  life  of  the 
Eiison  cell  may  be  expected  to  be  far  in  excess  of  that  indicated  by 
the  guarantee  perind. 

Further  advantages  in  favour  of  the  Edison  cell  lie  in  its  perfect 
immunity  from  the  effects  of  long-continued  mechanical  vibra- 
tion and  the  consequent  injury  occasioned,  not  only  to  the  plates, 
but  to  the  containers.  Obviously  a  container  made  of  rolled  steel 
plate  with  a  welded  se*m  is  a  better  mechanical  j  )b  than  any 
ebonite  "r  rubber  compound  container  could  be.  Moreover,  the 
Edison  cell  uses  a  steel-preserving  electrolyte,  in  the  place  of  acid, 
thus  eliminating  a  whole  train  of  minor  disadvantages  which 
often  prove  a  great  nuisance  under  practicnl  conditions.  Anybody 
who  has  "  suffered  "  from  sulphuric  acid  will  agree  hereanent. 

Whilst  the  general  upkeep  of  the  Eiison  cell  involves  merely 
charging  as  and  when  required,  and  the  occasional  addition  of  dis- 
tilled water,  together  with  the  simple  precaution  of  not  allowing 
the  exterior  of  the  cells  to  b-'come  dirty  and  we^,  the  procedure  in 
the  case  of  the  lead  battery  is  relatively  complex  and  includes  a 
large  number  of  "dn'ts"  and  precautions  whi'-h  may  be  com- 
pletely ignored  when  operating  a  steel  battery.  It  i*  also  simpler 
to  determine  the  state  of  charge  and  discharge  of  an  Edison  cell, 
since  it  is  a  property  of  the  nickel  iron  type  that  its  ampere-hour 
capacity  is  more  or  le-ts  c  instant,  wi'hin  practical  limitt),  at  all 
rate-( ;  encgy  withdrawn  from  an  Ed  son  battery  may  be  deter- 
mined merely  by  measuring  the  ampere-hours  withdrawn  by 
means  of  an  integrating  ampere-hour  meter.  If  this  instru- 
ment be  set  to  run  slower  on  charge,  by  an  amount  slightly 
ex 'ee  ing  the  diff-rence  between  100  per  cent,  and  actual  ampere- 
hour  etli  iency,  then  the  readings  o(  such  an  instrumt^nt  represent 
safely  at  any  given  moment,  the  state  of  charge  or  discharge  of 
the  bit'ery,  and  no  coMsi<^erations  is  to  voltaye  vVii .  are  necc's^ry. 
An  Etison  cell  is  quite  unharmed  by  being  discharged  to  complete 
exhaustion  It  may  he  left  in  that  state  for  long  periods,  and 
does  not  suffer  in  consequence. 

We  are,  of  course,  prepared  by  all  the  usual  means  to  justify  the 
reraa-ks  made  in  this  communioHtinn.  and  shall  be  glad  at  any 
time,  eith-r  personally  or  thniugh  the  Press,  to  substantiate  the 
claims  which  we  herewith  make. 

For  Edition  Arrnmalator8,  Ltd., 
Ratmun'd  j.  Mitchell,  Commercial  Engineer, 

London,  S.W.,  March  1st,  1915. 
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Trouble  with  Oil. 

Referring  to  the  letter  of  "Inquirer,  "  in  your  issue  of  February 
26th,  rsa  1,000-KW.  D.c.  set  driven  by  a  BeUiss  &  Morcom  engine 
throwing  oil,  a  few  months  ago  we  were  experiencing  the  same 
trouble  with  a  set  of  the  same  make.  After  having  come  to  the 
same  conclusion  as  "  Inquirer,"  that  the  oil  was  carried  in  in  the 
form  of  vapour,  and  after  trying  endless  devices  for  preventmg 
the  collection  of  oU  in  the  armature,  the  idea  of  a  fan  was  struck 

°  An  out-throwing  fan  driven  by  a  li-H.P.  motor  was  fitted  in  the 
wall  about  H  ft.  above  the  top  of  the  engine  oyUnders,  and  8  ft. 
awav,  which  gave  excellent  results. 

The  set  has  bsen  running  on  and  off  for  the  last  12  months,  and 
for  the  last  9  months  we  have  had  no  trouble  with  oil  collecting  or 
creeping,  and  the  shaft  is  always  perfectly  dry. 

It  is  obvious  that  in  the  c  mstruction  of  large  modern  dynamos, 
the  ventilating  air-space  being  so  large,  a  set  running  at  2.50 
to  300  B.P.M.  will  create  a  vacuum  inside  the  armature,  and  draw 
in  oil  vapour  from  the  engine  room,  which  is  thrown  up  through 
the  armature  windings,  thus  forming,  if  aUowed  to  remam,  a 
thick  coating  of  grease  and  dust.  ^  „ 

Trusting  that  this  information  will  be  of  some  use  to     Inquirer. 

Charge  Engineer. 


Referring  to  the  letter  of  "Inquirer,"  I  experienced  a  similar 

diffijulty   some   little  time   ago  on  a  somewhat  smaUer  set,  and 

found  that  the  trouble  was  caused    by   oily    vapour    from    the 

H  P  glands  of  the  engine.     This  vapour  rose  above  the  engine,  and 

ultimately  was  drawn  into  the  generator  at  the  commutator  end. 

The  difficulty  was  overcome  by  fitting  new  packing,  and  by  careful 

attention  being  paid  to  the  gUnds.  to    d    i> 

TT.  U.  I>. 


Electric  Light  Switching, 

The  results  of  the  electric  light  switching  competition, 
published  in  last  week's  issue  of  the  electrical  Press,  make 
interesting  reading. 

There  is  one  outstanding  feature,  however,  which  illustrates 
how  the  '•  art  of  switching  "  is  coming  to  the  fore  not  merely  as  a 
novelty  but  as  a  means  of  effi  siently  controlling  various  electrical 
apparatus— that  the  various  Polytechnics  are  giving  greater  atten- 
tion to  the  snbj  act.  ,-    t  J     1. 

The  recent  list  contains  the  names  of  no  fewer  than  1 ,  students 
of  the  S  )uth- Western  Polytechnic,  who  have  succeeded  in  gainmg 
between  them  one  cash  priz3,  five  book  prizes,  and  17  certificates. 

East   Ham  Technical  College   students  obtained  one  book  prize 

and  three  certificates.  tp    u    e 

VY.  Jj.  !9. 


Writer's  Cramp. 

I  shall  be  very  much  obliged  if  any  reader  can  advise  me 
regarding  the  proposed  use  of  an  electrically-operated  massage 
vibrator  or  induction  coil  or  continuous-carrent  battery,  in  the 
following  case  :— 0  je  of  my  clerks,  who  for  some  few  years  past  has 
had  to  confine  his  handwriting  during  office  hours  largely  to 
signing  his  own  name  and  initials,  now  experiences  some  pain  in 
his  wrist  when  writing— whether  it  be  his  name  or  an  ordinary 
letter.  His  hand  twitches  so  much  at  times  that  it  is  frequently 
diffi:;ult  for  him  to  sign  his  name  neatly. 

I  understand  that  electrical  treatment  has  been  found  of  much 
use  in  cases  of  this  kind,  and  if  anyone  could  state  from  experience 
the  result  of  such  treatment  by  either  of  the  means  suggested 
above,  it  would  be  very  greatly  appreciated.  w    ..    « 

n.  U.  U. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  journal  by  Mr.sSRS.  \V.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and   Bradford,   to    whom   all   inquiries  should   be  addressed. 

2,356.  "  Means  for  intermittently  starting  and  stopping  as  desired  elec- 
trical machines."     \V.  Brown.     February    15th.  .       .. , 

2,370.  "  Switch  fuse-box  with  endless  fuse  wire  and  mcombustible  non- 
conducting core."     J.  KiuvTxiiNS.     February   15th. 

2  386  "Electric  switches,  circuit  breakers  and  the  like.  British  Ihom- 
SON-HOL-^TON   Co.,  Ltd.   (General  Electric  Co.,  United  States).     February^  15th. 

2  387.  "Electric  liquid  heater  of  the  water-flow  service  supply  type.  A. 
Howard.      February    15th.         (Divided     application    on    10,930/14,    July    11th.) 

(Complete.)  '  ,,  .^         x-  i. 

2,388.    "  Portable  electric  lamp   stands."     Wallice  NovElTV  Co.     February 

15th.     (Complete.)  .      .,     ^     .     v,  c  t  ic.u 

2  390      "  Meters   for   multi-wire  circuits."     F.  A.  NiELD.     February  15th. 
2^404.     "  Electro-magnetic    driving    mechanism."      T.    Rushton.      February 

2.433.  "  Process  for  the  manufacture  of  finely-divided  metals."  S.  O. 
CowPKR  Coles.     February   16th.  ,.      „      ^      ^  r-  .„, 

2.434.  "  Coating  metallic  surfaces  with  zinc."  S.  O.  CowPER  COLES. 
Febru.Try  16th.  ,  ,  ,     l     .  ,,     c  .  n 

2.435.  "  Process  for  the  production  of  a  rustless  tinned  sheet.  s.  <J. 
CowPER  Coles.     February  16lh.  „  ™,  „    . 

2,444.  "  Elettrical  heating  and  cooking  apparatus.  G.  W  .  L.  P4ITERSON. 
February  16th.  .        , 

2  456  '  "  Electric  lamp  for  reading  despatches  and  other  printed  matter, 
applicable  also  for  signalling  purposes."     A.   W.  J.  Sheldrake.     February  16th. 

2  462.  "Connections  for  the  practically  sparkless  interruption  of  an  elec- 
tric circuit."  Fried.  Kkupp  .^kt.  Ges.  (Convention  date,  February  13th, 
1914,    Germany.)      (Complete.)     February   16th.  ,i„.,.h 

2.488.  "Lamp  shades."  H.  J.  C.  Forrester  (J.  W  .  Dunham,  United 
States.^     February   ]6th.     (Complete.)  \,     ^     „  ,,      «,     r,     u   „ 

2.489.  "  Portable  electric  lamps."  H.  5.  C.  Forrester  (J.  W.  Dunham, 
United    States.'!     February   16th.      (Complete.)  „.      ,      e  »    ^      a 

2.490.  "Starting  means  for  electric  motors.'  U .  J.  Sheppard  &  O.  A. 
Varwood.     February   ICth.     (Complete.)  . 

2  516.     "Magnetic-impulse   motors."     W.    E.   Chfton.      February   17th. 

2,532.  "  Controllers  for  electric  lifts."  C.  G.  Major  &  Smith,  Major  & 
Stevens,    Ltd.     February  17th.  .    „    „     ,  c-  ■.  i-.u      ir-^- 

"533  "  Dvnamo-ojectric  machines."  B.  G.  Lamme.  February  lith.  (Con- 
vention dale.'  Fobruarv   19th,  1914,    United   States.)     (Complete.) 

2  546      "Electric  fires."     H.  H.  Berry    &  \V.   J.   Markham.      February    lith. 

2.565.  "  Wireless  telegraphy  and  telephony."  J.  Perry  &  S.  G.  BROWN. 
February  17th.  .  ...  r     .     .  •       • 

•>  570  "  Means  for  protecting  and  indicating  the  condition  of  electric  cir- 
cuit's." F.  S.  Grooas-  &  British  Electric  Transformer  Co.,  Ltd.  February 
17lh.      (Complete. 1  „  ,  ,o  , 

2.574      "  Electro-magnetic  rectifiers."     H.    J.    Dale.     February   18th 

2.618.  "  Dynamo-electric  machines."  Crompion  &  Co.,  Ltd.,  &  N.  Fensa- 
bene.      February   18th.  "~  .  .        .,      a     u     m       tt.. 

2.619.  "  Electric  starters  lor  internal-combustion  engines.  .\.  H.  MIDGLEY 
&  C.  .A.  Vandervell.     February   18th.  r  . 

"  6'4      "  Rotors     of     dynamo-electric     machines."         Sunderland     Forge     & 
Engineering  Co.,   Ltd.,   R.    G.   Scott.  &  A.  T.   Robertson.     February    18th. 
2  636      "  Electric    ordnance."     T.    G.    TuLLOCH.      February    18th. 
%6a\.     •'  Lamps   for   electric    lighting."      J.   T.    SuTCLlFFE.      Februarj'   19th. 
2.656.    "  Electric  resistances."    Simplex  Conduits,  Ltd.,  &  F.  F.  D.  David- 
son.    February   19lh.  .  ,, 

2,676.     "  Electro-magnetic      projecting      or      transmitting      apparatus.  t. 

Bachelet.      February    19th.  ,    .  ,,17 

2,685.     "  Electro-magnetic      projecting      or      transmitting      apparatus.  t. 

B.tCHELET.     February  19th.  „     ,     „  /      j-  c.       . 

2,687.  "  Electric  batteries."  J.  Sutton  &  G.  J.  Sutton  (trading  as  Stuart 
&   Moore).     February   19th.  „     ..  t-  u  in.u 

2  696  "Tubular  electric  pocket-lamps."  E.  C.  R.  Marks.  February  19th. 
(Interstate    Electric    Novelty    Co.,    United    States.)      (Complete.) 

2  697  "  Maximum  cut-outs."  G.  Jacobus  van  Swaav  &  H.  I.  KEUS.  heb- 
rua'ry   i9th.      (Convention   date,   February   25th,    1914,    Holland.)      (Complete.) 

2  698  "Method  of  rendering  articles  made  of  porcelain,  pottery,  glassand 
the'  like,  electrically  conductive  for  the  purpose  of  enabling  the  deposition 
thereon  of  metallic  coatings  by  electrolysis  to  be  effected."  P.  Marino. 
February    19th,  „    ^        ,  .     *     c   .,,, 

2.750.'  "  Magnetic  compass."  James  A.  Sinclair  &  Co.,  Ltd.,  S:  A.  Snell. 
February  20th.  „    ^  ^  .  „„  . 

2,762.'  "  fncandescent   electric   lamps."     T.  Green.     February   20th.  _ 

2  766  "  Means  for  preventing  discharges  from  electric  conductors.  C.  B. 
Bukdon       February    20th.      (Siemens-Schuckertwerke    G.m.b.H.,    Germany.) 

2  767  "  Manufacture  of  electrodes  suitable  for  electrolytic  or  analogous 
purposes  "  Siemens  &  H.ilske  Akt,  GeS,  February  20th.  (Addition  to  605/09. 
Convention    date,    February   21st,   1914,    Germany.)      (Complete^ 

2.786.  "  Transformers."  J.  Torner.  February  20th.  (Convention  date, 
February   21st,   1914.   Spain.)      (Complete,) 

"  787  '  "  Electrical  press-button  switches."  E.  Ottinetti.  February  20th. 
(Co'nv.ntion    date,   February    23rd,    1914,    Italy.)      (Complete.)  . 

"  789  "  Electro-deposition  of  metals  on  china,  earthenware,  porcelain, 
glass    and   like  non-conducting  surfaces."     B.   G.   Clark.     February  20lh. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


COLOMBIA..— A  dscree  of  December  4th,  1914,  effective  from 
January  Ist,  1915,  increases  the  river  tax  on  goods  transported  on 
the  Magdalena  River  between  Barranquilla  and  the  interior  of 
Colombia.  The  new  rates  are  S4  in  place  of  82  ner  metric  ton 
(2.204  6  lb.)  on  imports,  and  §1.60  instead  of  Si  per  ton  on 
native  exports.  In  view  of  this  increase  in  the  river  tax  and  the 
fact  that  Customs  duties  in  Colombia  are  collected  engross  weight, 
shippers  to  the  interior  of  Colombia  will  see  the  advantage  of 
combining  lightness  with  strength  in  the  packing  of  their 
merchandise. 

SPAIN. — In  a  cablegram  to  the  United  S';ate8  Governments 
from  Madrid  dated  January  27th,  Commercial  Attache  C.  W.  A. 
Veditz,  of  the  American  Department  of  Commerce,  reports  that  on 
that  date  the  Spanish  Government  appointed  a  new  tariff  Com- 
mission to  prepare  for  tariff  revision.  It  is  provided  in  the 
Customs  tariff  law  of  Spain  that  the  rates  of  duty  shall  be  revised 
every  five  years,  in  order  to  take  into  account  the  changes  in  the 
values  of  merchandise  on  which  the  duties  are  based.  The  latest 
revised  tariff  became  effective  on  January  1st,  1912,  and  it  is 
assumed  that  the  revision  entrusted  to  the  present  newly  appointed 
Commission  will  go  into  effect  five  years  from  that  date. 


PUBLISHED    SPECIFICATIONS. 

Copies    of    any    of     the    Specifications    in    the    following    list    may    be    obtained  j 

of  Messrs'.  W.   P.  Thompson    &  Co..  285.   High    Holborn,   W.C,   and   at 
Liverpool  and  Bradford;  price,  post    free,  9d.    (in   stamps). 


i,9ia. 

24,028,    Manufacture  of  TtraosTEN.     C.  Gladiu.    October  23rd, 

26,353.    Manufacture  or  Diamond   Dies  for  Drawing  Metals.    C.  Gladiti. 

November  17th. 
29,274.    Current-carrying  Coils    for   Electro-magnetic  .\pparaius,     J.   ". 

Ewart.     December  19th. 

IS  1.4. 

1.395.    .Methods   of    Protecting    Electric   Feeders    and   the   like.     E.    C. 

''2,32?.'    Dynamos.'"'h.    Leitner.         January     28th.         (Cognate      application 

''2!43L*'Lamp   Shades  or  Reflectors,     M     H.  Galsworthy.     January  29th 
2  543     Telephone  Systems.     Automatic  Telephone  Manufacturing  Co.    (Auto- 

"■2'604^'lLECTR°ciL   hT^^l  Apparatus  su,t.>ble    for    Cooking    W..ter-i.|.t- 
isn.    AND   LIKE    purposes.     A.    F.    Berry.     January   31st.      (Cognate   application, 

^^2,605^'meass  or  Apparatus  for  Heating  Water  and  other  Liouids,     A,  F. 

'''2691   ^Apparat?!s"for    Controlling   Motors    from   a    Distance,     A.    Mond 

(Maschinenfabrik  Oerlikon),     February  2nd. 
2,808,     Electric    Bells,     \V,  M.  Thornton.     February  3rd.  M„rrison 

3!455.    Centrifuoallv-reguuted    Dynamo-electric    Clutch.      W.    Morrison. 

February  10th. 
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From  the  Titws  of  February  22nd  we  learn  that  ihe  UoarJ 
of  Trade  has  authorised  an  Exhibition  to  be  held  in  liondon 
with  a  view  to  "a  more  scientific  co-operation  between 
education  and  the  industrial  arts  in  this  country."  Thi.s 
has  been  done  at  the  instance  of  a  body  of  men,  among 
whom  are  Lord  Abeiconway,  Mr.  Frank  Brangwyn,  the 
artist,  Mr.  F.  V.  Burridge,  of  tlie  Central  SLhool  of  Arts 
and  Crafts,  Mr.  IT.  G.  AVells,  Mr.  Gordon  Selfridge  ar.d  Mr. 
Ambrose  Heal.  The  Exhibition  is  Intended,  we  gather,  to 
show,  as  an  object  lesson  to  ourselves,  how  German  manu- 
facturei-i  have  used  the  Art  SchoDh  of  their  cruntry  to  train 
designers  for  their  particular  needs,  and  have  taken  steps  at 
the  same  time  to  educate  public  taste  and  discrimination. 
In  recent  years  we  have  seen  in  this  country  such  a  process 
carried  out  with  great  energy,  and  conspicuous  success,  by 
the  great  furnishing  firms.  Specimen  room=,  and  in  some  cases 
suites  of  rooms  representing  whole  houses,  have  been  shown 
by  leading  firms,  and  everjone  went  to  the  Ideal  Home 
Exhibition.  Xo  one  could  help  seeing  there  what  great 
judgment  and  care  were  required  for  much  of  the  exhibit, 
and  the  general  taste  and  appreciation  of  the  purchasing 
public  has  much  improved  in  every  direction  in  late  years. 
"We  believe  this  country  is  now  recognised  as  leading  the 
world  in  the  furnishing  trade,  and  this  must  be  attributed 
to  the  action  of  the  manufacturing  firms  in  developing 
artistic  design  parallel  with  skilled  workmanship  and 
efficient  manufacturing. 

The  process  can  be  carried  out  to  a  greater  or  less  degree 
in  a  great  number  of  trades,  and  the  pcopcsed  Kxhibiticn 
will  show  that  <ierman  thoroughness  has  introduced  it  into 
trade  manufacturing  to  an  extent  which  few  of  us  would 
suspect.  We  look  forward  to  the  Exhibition  with  great 
interest,  and  hope  that  the  results  may  fully  answer  the 
expectations  of  the  promoters. 

This  proposal  deals,  however,  with  but  one  section  of  a 
greater  question.  How  are  we  to  rearrange  the  educational 
system  of  the  country  so  that  school  training  shall  be  part  of 
an  ordered  and  intelligible  process,  by  which  a  child  grows 
into  an  efficient  and  capable  worker  ?  The  questic  n  has 
been  discussed  more  than  once  in  these  columns,  and  is  the 
crucial  problem  of  national  education. 

The  main  s:heme  of  our  educational  system  is  far  from 
being  closely  in  touch  with  trade  and  industry.  Indeed, 
these  hardly  come  into  the  picture  at  all.  There  is  no 
difficulty  in  accounting  lor  it.  The  history  of  the 
civilisation  of  Europe  is  a  sufficient  account.  But 
while  we  have  allowed  the  matter  to  run  on  in  the 
groove  in  which  our  ancestors  started  it,  Germany 
has  known  how  to  set  a  wiser  course,  and  has  been 
reaping  the  advantage  of  her  wisdom.  The  result  is  that 
in  this  country  the  secondary  scheols  implicitly,  if 
not  explicitly,  present  to  their  pupils  as  the  object  cf 
training,  mental  cultivation  of  the  literary  and  scientific 
kind,  while  the  ideals  of  industrial  enterprise  aie  not  pre- 
sented at  all.  The  instruction  given  at  our  great  public 
schools  and  the  Universities  is  really  not  wide  enough  for 
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all  modera  purposes.  If  one  were  to  tell  a  man  who  had 
built  a  successful  career  on  the  basis  of  such  education,  say 
one  of  the  Judges,  or  a  young  Bishop  or  headmaster,  that 
the  scope  of  his  instruction  had  been  extremely  imperfect, 
he  might  be  surprised  ;  he  might  even  be  rude  :  but  the 
fact  is  that  while  English  public  schools  are  admirable 
places  for  learning  manners  and  conduct,  and  the  ars  vivendi, 
their  instructional  curriculum  is  very  narrow.  This  may 
not  be  a  serious  matter,  having  regard  to  the  class  from 
which  the  boys  come  ;  indeed,  for  their  purposes  the  curri- 
culum is  probably  wide  enough,  but  it  is  not  wide  enough 
for  other  schools ;  and  what  is  serious  is  that  they,  un- 
luckily, set  a  pattern  and  standard  to  the  schools  for  the 
middle  and  upper  working  classes  which  is  quite  unsuit- 
able and  is  extremely  mischievous. 

We  expect  that  this  promised  exhibition  will  emphasise 
once  more  the  necessity  in  this  country  for  an  extended 
system  of  secondary  schools,  organised  with  a  clear  purpose 
of  rndustrial  training. 


RUSSIA. 

YARiors  reports  and  other  communications  that  have 
lately  reached  us  from  Russian  sources  bear  evidence  of  the 
great  desire  that  exists  among  electrical  men  in  the  leading 
cities  of  that  vast  Empire  to  throw  off  the  German  yoke 
and  avail  themselves  of  British  electrical  manufacturing 
facilities.  The  new  bond  of  Russo-British  friendship  will 
hold  good  for  many  a  year,  and  one  of  its  consequences 
will  be  to  furnish  us  with  opportunities  to  assist  in  the 
electrical  and  engineering  development  of  a  wonderful  field 
for  enterprise  ;  but.  at  the  moment,  sheer  necessity  presses, 
because  German  sources,  upon  which  so  much  dependence 
has  been  placed  for  electrical  goods  in  the  past,  have  been 
closed  for  many  months.  From  what  we  have  already  read 
and  heard  of  the  efforts  that  our  Russian  electrical  friends 
desire  to  make  for  removing  German  influences  and  control, 
we  are  led  to  hope  that  they  will,  as  time  passes,  exhibit  in 
this  connection  the  same  determination  and  resourcefulness 
which  have  distinguished  the  military  operations  of  the 
Grand  Duke  Nicholas  and  his  dauntless  millions. 

We  believe,  too,  that  when  the  Czar's  Government 
comes  to  deliberate  seriously  respecting  the  regulation  of 
matters  relating  to  internal  industries  and  to  export  and 
import  trade,  it  will  not  be  found  wanting,  but  will  be  pre- 
pared to  render  assistance  to  electrical  and  engineering 
works  and  traders  in  such  ways  as  shall  facilitate  the 
operations  of  the  Allies  in  competition  with  present  enemies. 
These  enemies  have  been  enabled  to  prepare  to  wage  this 
terrible  warfare  partly  by  securing  profits  to  the  tune  of 
many  millions  per  annum  from  electrical  concessions  and 
trade  in  the  country  whose  deep-snowed  lands  have  now 
been  dyed  in  human  blood.  This  (4overnmental  assistance, 
however,  is  hardly  a  matter  of  immediate  possibility — 
Russia  will  doubtless  develop  a  new  and  sweeping 
international  trade  policy  in  due  course,  and  we  may 
reckon  that,  as  far  as  practicable,  that  policy  will  be 
favourable  to  ourselves  and  our  Allies,  and  perhaps 
some  neutrals.  When  that  time  comes,  probably,  the 
present  projects  of  British  electrical  manufacturers  will 
have  been  carried  to  such  a  stage  that  England 
will  be  enabled  to  co-operate  from  present  and  extended 
manufactories.  But  at  the  moment,  all  information  is  to 
the  effect  that,  as  we  have  said,  sheer  necessity  for  electrical 
supplies  urgently  presses.  The  difficulties  that  stand  in  the 
way  of  immediate  electrical  trading  operations  between  us 
seem  to  be  very  great,  but  the  proceedings  in  the  Dar- 
danelles give  ground  for  encouragement,  for,  when  these  are 
successful,  providing  there  is  shipping  accommodation  avail- 
able— a  point  which  is  not  likely  to  have  been  lost  sight  of 
by  those  responsible  for  the  approach  through  the  Narrows 
— there  will  be  a  free  flow  of  exports  and  imports  again 
which  will  inevitably  relieve   the  financial   situation   and 


remove  or  lessen  the  jrate-of-exchange  difficulty.  British 
exporters  no  less  than  Russian  importers  are  hoping  for  this 
relief  to  come  as  speedily  as  possible  ;  until  it  does  come 
there  must,  we  suppose,  be  a  continuation  of  the  handicap 
on  trading  operations,  though  we  trust  that  our  firms  will 
not  be  too  hurried  in  turning  down  the  business  which 
is  actually  offering.  We  are  well  aware  that  our 
manufacturing  ability  is  to  a  large  extent  monopolised 
by  Government  demands,  and  that  there  is  a  certain 
amount  of  shyness  or  wariness  in  relation  to  the  Russian 
market,  but  it  will  be  fatal  to  any  schemes  that  we  may 
cherish  for  later  trade  developments  if  we  allow  Russian 
buyers  to  get  the  impression  that  it  is  useless  for  them  to 
expect  to  get  what  they  need  from  British  works.  We  ought 
to  do  our  utmost  to  prevent  them  thinking  either  that  we 
can't,  or  don't  want  to,  do  business  with  them.  If  such 
ideas  be  permitted  to  gain  currency,  sheer  necessity,  when  the 
War  is  over,  will  drive  them,  sentiment  notwithstanding,  to 
deal  with  enemies  that  are-  geographically  near  and  have 
laid  themselves  out  to  meet  Russian  electrical  requirements. 

1 1  is  such  considerations  as  these  that  should  seriously  be 
weighed  by  us  in  organising  cur  efforts  to  "  capture " 
German  trade  in  the  Russian  market.  It  is  for  the  future  to 
decide  what  course  the  Czar's  Government  will  see  fit  to 
adopt,  and  what  course  financial  settlements  will  dictate,  in 
regard  to  German  electrical  concessions  and  works  in  Russia. 
Ownership  of  concessions,  in  German  hands  at  any  rate, 
generally  means  a  German  monopoly  of  most  of  the 
electrical  needs  arising  in  connection  with  the  development 
of  such  concessions.  We  should  like  to  see  more 
British  money  invested  in  Russian  electrical  concessions,  and 
to  have  some  assurances  that  the  investment  of  such  money 
will  bring  us  actual  business  as  well  as  dividends.  But, 
whatever  may  happen  in  these  directions,  we  think 
it  is  obvious  to  all  who  have  studied  the  peculiarities 
of  the  position,  that  Russian  electrical  trade  is  not 
going  to  be  won,  and  held,  unless  measures  are  adopted 
commensurate  to  the  present  and  prospective  value 
of  the  trade,  and  suited  to  the  difficulties  of  the  case. 
We  believe  it  is  generally  recognised  that  in  Canada, 
a  British  Dominion,  the  Americas  have  been  able  to 
secure  a  firm  hold  upon  some  departments  of  electrical 
trade  by  influencing  in  the  past  the  character  of  Canadian 
electrical  engineering  work.  •  Geographical  situation  and 
seizure  of  early  opportunities  have  assisted  to  produce  this 
state  of  things,  and  the  result  is  that,  to  British  firms, 
Canada  has  proved  to  be  one  of  the  least  easy  of  all  British 
Colonies  to  work. 

Now,  to  an  Englishman  the  Russian  character  and  point 
of  view  are  not  likely  to  be  easier  to  understand  than  the 
Canadian,  for  our  small  knowledge  of  the  language  at  once 
forms  a  handicap. 

It  seems  to  us  that  we  have  got  to  recognise  that  when 
we  are  not  at  war,  the  position  in  Russia  is  somewhat  similar 
to  that  in  Canada  so  far  as  British  electrical  firms  are  con- 
cerned. There  are  on  the  side  of  (4ermany  all  the  advant- 
ages that  ensue  from  geographical  situation,  long  years  of 
close  study  of  the  market  and  of  the  Russian  peop'e,  finan- 
cial control,  and  linguistic  attainments.  The  Allied  Russians 
will  not  want  to  buy  from  (iermany,  but  our  kith  and  kin  in 
Canada  have  frequently  said  that  they  wanted  to  order  from 
England — in  actual  fact,  however,  they  more  often  go 
South  over  the  border  to  get  what  they  want  if  Canadian 
factories,  often  of  American  ownership  and  contro'.  cannot 
meetthem.  What  will  happen  to  those  German-owned  factories 
in  Russia  is,  as  we  say,  an  interesting  question  for  the  future, 
but  we  put  forward  this  brief  comparison  between  the  land 
of  an  Ally  and  a  British  Colony  more  with  the  view  to 
assisting  the  trade  to  a  proper  understanding  of  the  position 
so  that  measures  conceived,  and  plans  elaborated,  shall  be 
of  a  suitable  character. 

By  the  courtesy  of  a  correspondent  we  are  enabled  to 
publish  below  some  extracts  from  a  letter  received  from  an 
Englishman  long  resident  in  Russia  and  doing  business 
there  in  electrical  and  engineering  goods.  We  believe  that 
they  will  repay  study. 

I  may  say  plainly  that  quality  and  endurance  are  mo8t  impirtant 
points  for  the  market  in  electric  lampa  here,  for  we  are  fl)oded 
with  lamps  with  very  short  lives,  as  I  know  to  my  cost.  An  "  AU- 
Russian  lamp "' factory  is  now  just  starting  in  Moscow.  .  .  . 
It  18  said  that  the  duty  on  foreign  lamps  is  to  be  raised,  and  this 
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may  help  it  in  competingr  with  foreign  lamps.  The  present 
duty  is  30  roubles  per  pood.  A  pood  is  36  English  lb.,  bnt  what  a 
rouble  is  at  present  (30 'I. it.  December,  1914)  it  is  difficult  to  say. 
Before  the  war  it  meant  9'5  roubles  for  £1,  but  just  now,  it  is 
about  11 '70  for  £1.  This  makes  a  big  difference.  Another  trouble 
is  that  no  banks  are  issuing  foreign  cheques,  so  it  is  impofsible  to 
transmit  any  money  at  present,  but  the  local  papers  say  that 
negotiations  are  on  foot  between  the  British  and  Ruesian  Govern- 
ments to  arrange  some  mcnhis  rii-fiiidi,  so  as  not  to  put  a  stop  to 
all  business.  In  the  district  of  Kieff  there  are  about  300  sugar 
factories  ....  they  require  a  good  lot  of  lamps.  Commis- 
fiou  must  be  liberal  in  Russia  owing  to  the  enormous  distances 
to  be  travelled,  and  the  hotel  expenses,  A:o.,  not  to  speak  of  the 
well-known  Russian  system  of  bribery.  '  Every  order  has  to  be 
bought.  [This  impression  is  diioredited  by  other  authorities. — 
Eds.  E.R.J.  In  Western  Europe  one  can  see  from  one  town  to 
another,  but  here  at  Kieff  it  takes  12  hours  in  a  fast  train  to  get 
to  anywhere — 400  miles.  Three  days  ago  the  railway  fares  and 
freights  were  raised  25  per  cent.,  and  refreshment  still  more, 
88  no  drink  of  any  kind  ie  allowed,  so  that  all  the  profit  has  to  be 
put  on  the  food.  Samples  to  Russia  should  be  sent  per  Foreign 
Parcels  Post — not  by  "  Express  Agents  "  ;  they  will  be  here  in 
about  three  weeks  from  date  of  despatch. 

Another  Russian  correspondent  (writing  from  Finland) 
lays  great  stress  upon  the  importance  of  cheapness  if  British 
lirms  desire  to  capture  the  German  trade  in  electric  lamps. 
Unlike  the  above  writer,  he  says  that  while  British-made 
lamps  are  recognised  as  being  "  far  better,  giving  a  brighter 
light"  than  German,  the  cheaper  article  is  preferred  — 
"  inferior  quality  seems  no  objection."  He  suggests  that 
British  firms  should  "  use  cheaper  material  and  be  on  the 
competition  line,"  as  un'ess  they  can  produce  cheaply  they 
will  never  do  a  trade  there. 


The    gradual   awakening  of    Russian 
The  Promotion  manufacturers   to   the  necessity  for  ren- 

Tu,       p",^^''       dering  themselves  independent  of  German 
Manufacturing.         ,  "  ,,■,,,,•  ,, 

products  resulted  m  the  holdmg  at  Petro- 

grad,  on  February  12th,  of  a  conference,  which  was  attended 
by  representatives  from  all  large  towns,  of  the  electrical 
section  of  the  Imperial  Technical  Association.  As  the 
chairman  pointed  out.  one  of  the  most  important  problems 
which  had  to  be  solved  was  to  ascertain  the  factors  which 
would  enable  the  Russian  technical  industry  to  dispense 
with  Germany  ;  and  this  question  was  followed  by  a  dis- 
cussion as  to  the  possibility  of  constructing  various  apparatus 
for  telephony,  telegraphy,  and  radiography,  &c.  In  this 
connection  it  was  mentioned  that  the  electrical  industry  was 
almost  entirely  dominated  by  the  Germans,  who  also  con- 
trolled most  of  the  patents  used  in  electric  lighting  work. 
A  great  Furpri'e  was  sprung  upon  the  conference  by  the 
announcement  that  the  mines  in  the  district  of  the  T'rals, 
which  furnish  wolfram  ores  for  the  manufacture  of  incan- 
descent lamps,  are  still  in  the  possession  of  the  Krupp  com- 
pany of  Essen,  and  that  the  latter  receives  delivery  of  the 
metal  itself  at  the  price  of  4  roubles  per  pood,  as  compared 
with  the  customary  charge  of  ('.7  roubles  per  pood.  The 
final  result  of  the  conference  was  the  adoption  of  a  resolution 
deciding  to  approach  the  Government  with  a  request  for 
support  to  the  native  electrical  industry  by  all  means  avail- 
able, in  regard  to  Customs  conditions,  and  freight  rates. 


At  the  evening  sitting  of  the  Congress 
Uussiii  and      ojj  ^]^f,  jjugsian  ElectrotPchnical  Industry 

^ProducUoT''  °"   '"'^'^'■"^'■y   ^'^^^'  ^^'-  ^-  ^'-  O'slivang 
gave  a  report  on  the  present  position  of 

electric  lamp  production  in  Russia,     lie  said  that  at  present 

the  Russian  factories    in  Moscow,  Retrograd,  and  Warsaw, 

engaged  in  the  production  of  electric  inciindcscent  lamps,  put 

on  the  market  an  average  of  20,000  carbon  lamps  per  day, 

and  about  the  same   (|uantity  of  metallic-filament  lamps, 

the  aggregate  being  between   lo,000,oOO  and   12,000,000 

lamps  a  year.     But,  unfortunately,  these  so-called  Russian 

lamps  included  nothing  that  was  Russian  e.Kcept  Ubour,  for 

the   Russian   factories  simply  assembled  the  various  parts 

that  had  been  imported  from  Germany.     The  <|uestion  was, 

could  not  liuesia  make  her  own  lamps  without  appealing  to 

the  foreigner  for  the  half  products  r     He  was  of  opinion 

that  Russia  certainly  could  do  so,  for  she  had  the  material, 

and  all  the  details  of  lamp  production  were  well  known  to 

her.  •  But  until  the  war  broke  out  no  one  thought  of  taking 


up  the  production  in  Russia  ;  in  fact,  there  was  no  profit  in 
it,  for,  thanks  to  the  low  Customs  duty,  the  parts  could  be 
bought  more  cheaply  abroad.  No  factory  in  Russia  was 
equipped  for  making  the  bulb',  but  recently  the  Russian  glass 
factories  had  undertaken  their  production,  and  already  lamps 
furnished  with  Russian-made  bulbs  had  been  put  on  the 
market.  The  tungsten  filament,  the  mcst  delicate  and  essential 
part  of  the  lamp,  had  ceased  to  be  a  secret,  and  one  of  the 
laboratories  in  a  Moscow  factory  was  already  producing  it. 
AVollVam  was  found  in  Siberia,  in  the  Urals,  and  in  the 
Caucasus.  The  speaker  referred  to  the  Krupp  influence, 
which  was  also  mentioned  at  the  meeting  of  the  Imperial 
Technical  Association,  and  said  that  at  the  beginning  of  the 
war,  deposits  of  wolfram  were  being  exploited  by  Krupp, 
who  had  leased  them  from  a  Urals  industrialist  through  one 
of  his  agents.  When  the  war  broke  out,  Krupp's  agent  left 
Russia,  and  the  owner  of  the  deposits  cancelled  the  contract 
with  Krupp,  and  so,  according  to  Mr.  01^hvang,  the 
exploitation  of  these  deposits  remained  an  open  question. 
The  lecturer  added  that  this  fact  showed  how  important 
it  was  that  deposits  of  minerals  in  Russia  should  be  protected 
by  the  Government  from  foreign  contractors. 

l»Qe  Russian  factory  had  already  begun  the  manufacture 
of  filaments,  and  probably  within  four  or  five  months  lamps 
would  be  available  that  could  properly  be  termed  Russian 
produced  lamps. 

The  tariff  must  play  a  great  part  in  the  development  of 
the  national  production  of  lamps.  Whilst  on  carbon  lamps 
the  import  duty  was  30  roubles  per  pood,  /.'•.,  about  (1 
copecks  (0  farthings)  per  lamp,  or  20  to  :!0  per  cent,  of  its 
cost,  the  duty  ou  metallic  lamps  was  not  high  enough, 
although  it  had  been  increased  to  65  roubles  per  pood  in 
respect  to  them.  The  position  was  that  the  first  metallic 
lamps  were  somewhat  large  and  not  more  than  500  went  to 
the  pood.  But  then  Germany  and  other  countries  began  to 
make  miniature  lamps,  of  which  more  than  1,500  went  to 
the  pood.  So,  whilst  previously  the  duty  on  a  lamp 
amounted  to  about  1 2  copecks  (3d  )  it  became  much  less  for 
the  smaller  lamps,  making  about  Id.  each,  /.'■.,  about 
.")  per  cent,  of  the  cost.  Such  an  insignificant  duty  might 
seriously  prejudice  the  development  of  the  Russian  lamp 
industry.  The  lecturer's  observations  closed  with  an  appeal 
urging  the  need  for  exploiting  Russia's  deposits  of  wolfram, 
molybdenum,  and  nickel. 


Rubber. 


The  market  for  rubber  alchough  show- 
ing a  quiet  tendency,  has,  nevertheless, 
maintained  a  very  firm  front,  and  there  appears  no  reason 
to  anticipate  any  material  alteration  in  the  general  out- 
lines of  the  position  for  some  little  time  to  come.  The 
e.'cport  movement  of  raw  material  from  the  Middle  East  is 
considerable,  the  oflicial  particulars  of  shipments  of  planta- 
tion rubber  from  the  Straits  Settlements  in  January  being 
2, .^70  tons  compared  with  2,331  tons  in  the  previous 
month,  and  1,181  tons  in  the  corresponding  month  of  the 
previous  year.  Considerable  importance  attaches  to  the 
progress  of  affairs  in  the  United  Spates,  and  the  fears 
which  had  been  acute  that  a  quarter  of  a  million  men  or  so 
might  be  thrown  out  of  work  owing  to  the  British  embargo 
upon  shipments  of  plantation  rubber  grown  in  British 
Colonies  in  the  East,  was  promptly  dissipated  earlier  in  the 
year.  From  then  onwards  there  have  been  regular  ship- 
ments of  the  material  made  to  the  I'aited  States,  and  the 
consuming  industries  in  North  America  are  now  more 
actively  engaged  than  ever  before.  It  can  be  taken  as  a 
fact  that  the  .\mcrican  rubber  trade  is  fully  satisfied  with 
the  terms  of  the  guarantees  imposed  in  connection  with  the 
exportation  of  rubber  goods  to  the  liermans,  .Vustrians  and 
Turks,  and  also  with  the  arrangements  under  v\liich  it  is 
only  possible  bo  e.xport  goods  to  neutral  countries  liy  way  of 
Great  Britain.  At  all  events,  the  United  .States'  trade  is 
not  unduly  hampered  by  the  restrictions  imposed,  all  of 
which  are  very  necessary  for  the  safeguarding  of  the 
British  aud  their  Allies,  and  there  is  no  intention  of  con- 
ceding any  points  to  the  enemy  in  the  rubber  trade. 

It  is  uu(ierstood  that  an  amalgamation  is  to  take  place 
between  the  Linggi  and  Port  Dickson-Lumut  Companies. 
This  will  certainly  he  a  very  interesting  event,  and  one 
which  should  be  of  advantage  to  both  parties  to  it.      In  a 
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recently  issued  report  upon  the  International  Paibber  Exhi- 
bition of  last  year,  the  Ceylon  Commissioner,  Mr.  Lyne, 
makes  reference  to  the  relative  merits  of  plantation  and  fine 
hand  Para  rubber,  and  remarks  that  he  was  not  able  to  get 
any  admission  from  any  manufacturer  that  plantation  rubber 
was  as  good  as  line  hard  Para  where  goods  that  would  stand 
up  against  the  severest  tests  were  required.  This  is  hardly 
fair,  however,  to  the  plantation  product,  for  at  least  one  of 
the  largest  rubber  using  concerns  in  the  country  is  a  strong 
believer  in  the  cultivated  article  as  against  the  wild  material. 


SEARCHLIGHT   PROJECTORS. 


By  C.  W.  DENNY,  A.M.I.E.E. 


S(i  much  has  been  achieved  in  the  development  of  the 
gearchlight,  that  the  latest  projectors  bear  but  little 
similarity  in  features  or  in  size  to  the  very  early  types. 
The  writer  proposes  to  give  a  shoi't  historic  sketch  of  their 
uses  and  growth,  including  the  numerous  improvements 
which  have  brought  the  projector  up  to  its  present  position 
of  eflBciency  and  utility.  Projectors  have  been  largely  used 
for  naval  and  military  purposes,  for  night  observations,  and 
signalling,  the  latter  operations  being  mainly  carried  out  on 
a  semaphore  or  Morse  code  system.  An  early  type  of  pro- 
jector designed  for  night  signalling  by  use  of  a  semaphore 


I'iG.  1. — Early  Form  of  Pkom:ctob"with  Flashing  Shutters. 

system  is  illustrated  in  fig.  1,  using  a  lamp  with  vertical 
carbons,  as  against  the  more  modern  lamps  with  horizontal 
carbons  and  flashing  shutter.  The  construction  of  the  lamp 
and  body  is  characteristic  of  the  early  projectors  ;  modifi- 
cations are  made  with  regard  to  the  front,  which  allows  of 
the  direct  issuance  of  the  light-rays,  the  barrel  is  provided 
with  an  octagonal  pyramidal  reflector  placed  in  the  path  of 
the  light-rays,  and  having  the  apex  of  the  pyramid  facing 
the  light.  The  sides  of  the  pyramid  are  arranged  to  make 
an  angle  of  ib'  with  the  base.  The  effect  of  such  an 
arrangement  is  that  the  light  falling  on  the  reflector  is  split 
up  into  eight  beams,  which  are  caused  to  travel  in  a  direction 
at  right  angles  with  the  original  beam.  The  beam 
which  travels  vertically  downwards  not  being  required  in 
practice,  the  corresponding  reflector  is  omitted,  so  that 
seven  beams  ai'e  formed  corresponding  to  the  seven 
positions  of  the  semaphore  system.  The  beams  of  light  are 
operated  by  doors  or  shutters  on  the  external  shell,  which 
cover  up  the  corresponding  apertures,  usually  fitted  with  a 
concentrating  lens  to  cause  the  rays  to  issue  in  a  parallel 
beam.  The  doors  or  shutters  can  be  worked  electrically  from 
a  distance,  or  by  hand  by  a  suitable  arrangement  of  levers. 
Many  arrangements  of  mirrors  have  been  devised  for 
operating  a  system  of  semaphore  signals  as  described  above. 
Provision  has  also  been  made  for  injecting  into  the  beams  of 
light  jets  of  steam,  smoke,  water,  or  vapour,  with  a  view  to 
rendering  the  beams  more  clearly  defined. 

The  optical  part  of  a  projector  being  obviously  of  great 
importance,  considerable  attention  has  been  given  to  various 
forms  of  mirrors,  the  most  efficient  and  recent  being  the 
parabolic  mirror,  constructed  of  crystal  glass,  or,  more 
recently  still,  of  metallic  construction,  other  notable  forms 
of  mirrors  bjing  the  Mangin,  aplanatic,  and  spherical.     It 


is  not  strictly  true,  in  the  case  of  the  latter,  that  all  rays 
parallel  to  the  axis  meet  at  a  point  (the  focus),  and  this 
irregularity  (which  is  found  in  lenses  also)  is  known  as 
"spherical  aberration."  If  the  pencil  of  rays  is  small 
they  may  practically  be  supposed  all  to  pass  through  the  focus, 
but  for  wide  pencils  this  is  only  so  in  the  case  of  parabolic 
mirrors  :  hence  their  use  for  projectors.  Parabolic  reflectors 
were  used  as  far  back  as  1763  for  lighthouse  illuminations 
by  a  Mr.  Hutchinson,  of  Liverpool.  These  mirrors  were 
formed  of  small  facets  of  silvered  glass  made  up  as  nearly  as 
possible  to  a  parabolic  curve. 

The  most  important  improvement  from  an  optical  point 
of  view  has  been  the  substitution  of  the  gil  led  metallic  mirror 
for  the  silvered  glass  mirror,  either  Mangin  or  parabolic.  In 
the  production  of  good  metallic  reflectors  it  has  been  necessary 
to  overcome  numerous  difficulties,  notably  those  incidental 
to  the  desisrn  and  construction  of  special  machines  for 
working  up  the  parabolic  metal  pieces,  as  machines  formerly 
used  for  glass  mirrors  could  no  longer  be  employed.  After 
working  up,  the  mirror  should  be  polished  carefully,  and 
covered  with  a  fairly  thick  deposit  of  gold,  all  of  which 
presents  difliculties  corresponding  to  the  dimensions  of  the 
mirror.  Experimce  has  shown  that  gold-coloured  metallic 
mirrors  in  clear  weather  give  results  comparable  with  glass 
mirrors,  and  as  soon  as  the  weather  becomes  foggy  the  gilded 
reflectors  are  superior  to  silvered  glass.  The  advantage  of 
metallic  mirrors,  from  a  military  poiut  of  view,  are  incon- 
testable. They  present,  besides  a  complete  resistance  to 
variations  of  weather  and  temperature,  the  advantage  of 
withstanding  shocks  from  gun  fire,  and  they  cin  be  pierced 
by  bullets  without  the  intensity  of  the  beam  being  sensibly 
d  minished.  A  further  advantage  in  favour  of  metallic 
mirrors  is  that  of  weight,  they  being  considerably  lighter 
than  glass  mirrors.  The  weight  of  a  "iC-in.  metallic  mirror 
is  approximately  30  lb.,  whereas  that  of  a  glass  mirror  of 
the  same  size  is  about  IG5  lb.  The  employment  of  metallic 
mirrors  also  permits  of  much  shorter  focal  lengths  than  are 
permissible  with  glass  mirrors,  owing  to  the  intense  heat 
generated,  which  would  result  in  blistering  the  silver  on  the 
mirror,  or  even  breaking  the  glass  if  in  close  proximity. 
Having  found  that,  especially  with  horiz ratal  carbons,  the 
central  z>ne  of  the  mirror  is  practically  useless,  a  central 
aperture  is  made  in  the  mirror  with  a  view  to  rendering  more 
efficacious  the  ventilation  of  the  silvered  surface  (in  the  case 
of  glass  mirrors)  ;  this  also  facilitates  the  manufacture,  and 
enables  the  mirror  to  better  resist  air  pressure  due  to  the 
discharge  of  heavy  guns.  Mirrors,  whether  of  metallic  con- 
struction or  of  crystal  glass,  are  usually  fixed  to  the  body  of 
the  projector  in  an  easily  detachaljle  frame,  to  allow  of 
r  ipid  inspection  and  cleaning  operations. 

One  of  the  earlier  methods  of  focusing  a  projector  lamp 
was  to  move  the  mirror  in  relation  to  the  arc,  the 
mirror  being  mounted  in  a  movable  frame  or  carrier 
arranged  to  move  parallel  with  the  axis  of  the  pro- 
jector. The  later,  and  more  approved  method,  is 
to  move  the  lamp  in  relation  to  the  mirror.  This  is  usually 
accomplished  by  having  the  lamp  mounted  on  guides  or 
runners  and  attached  to  an  adjastiug  screw  or  handle,  by 
means  of  which  the  lamp  can  be  moved  in  either  direction 
at  will.  This  arrangement  has  the  advantage  of  rapid 
manipulation,  and  it  can  also  be  used  to  produce  a  divergent 
beam.  This  is  obtained  by  varying  the  relative  distance 
between  the  arc  and  reflector,  which  can  be  done  by  a  few 
turns  of  the  handle  supplied  for  that  purpose,  the  movement 
changing  the  light  from  a  straight  beam  to  a  widely- 
divergent  beam,  or  oicc  versa.  A  much  more  effective 
method  lies  in  the  use  of  dispersion  lenses,  sometimes  called 
"  divergers,"  which  consists  of  strips  of  plano-convex  glass, 
set  in  a  suitable  frame  for  slipping  over  the  front  of  the 
projector,  or  arranged  to  swing  across  the  beam  of  light. 
The  rays  in  passing  through  these  strips  are  first  converged, 
or  brought  together,  and  then,  as  the  rays  cross,  they  spread 
out  again,  and  continue  to  spread  indelioitely.  The  effect 
when  placed  in  front  of  a  searchlight  is  to  spread  the  light 
out  in  the  shape  of  a  pirtly-opened  fan.  The  light  is  spread 
out  horizontally,  but  not  vertically.  The  light  when  thus 
spread  is  not  so  penetrating  as  a  parallel  beam.  Many 
forms  of  dispersion  lenses  are  arranged  in  a  separate  ring 
or  mounting,  which,  when  required,  has  to  be  fixed  over 
the  main  glass  door.     This  has  always  been  a  troublesome 
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operation,  and  after  being  used  a  few  times  the  usual 
practice  has  been  to  put  the  dispersion  lens  door  carefully 
away  and  never  use  it  again,  notwithstanding  the  great  con- 
venience resulting  from  its  use.  A  novel  method  of  fixing 
dispersion  lenses  inside  the  barrel  has  been  adopted  on 
some  projectors  of  American  design.  The  lenses  in  question 
are  arranged  in  two  semi-circular  brass  rings  so  pivoted  that 
they  can  be  swung  round  a  vertical  axis.  On  the  top  of 
the  barrel  are  provided  two  brass  handles,  by  means  of 
which  the  lenses  may  be  swung  into  position  or  out, 
as  desired.  This  takes  but  a  few  seconds,  and  the  front 
door  need  not  be  opened.  The  dispersion  lenses  when 
out  of  use  lie  in  a  vertical  plane  parallel  to  the  beam, 
and,  being  of  very  small  section,  do  not  interfere  with  the 
efficiency  of  the  beam  to  any  appreciable  extent.  The  usual 
angles  of  divergence  for,  say,  a  24-in.  projector  are  16  , 
20'  and  30',  other  angles  being  easily  obtainable  for  special 
requirements.  Modifications  in  the  dispersion  lenses  meet  the 
requirements  of  the  Suez  Canal  regulations,  which  stipulate 
that  all  ships  traversing  the  Canal  at  night  by  means  of 
searchlights  shall  project  a  beam  of  light  forward  which 
shall  have  a  shadow  in  the  centre  of  5    divergence. 

The  bifurcated  beam  thus  required  has  been  produced  in 
several  ways,  some  designers  preferring  a  system  of  metallic 
strips  or  shutters  placed  in  front  of  the  dispersion  lenses, 
while  others  prefer  a  series  of  prismatic  lenses. 

Flashing  Gear. — This  can  generally  be  brought  under 
one  of  two  classes — internal  or  external.  The  internal 
flashing  shutters  were  mostly  used  in  conjunction  with 
the  vertical  carbon  lamp,  and  were  usually  in  the  form 
of  a  plate  or  disk  of  suitable  shape  arranged  to  inter- 
cept   the  rays  of  light  between  the  arc  and    the  mirror. 


bad  shadows  produced  on  the  mirror.  The  lamps  are  usually 
of  the  diEFerential  type,  operated  by  a  shunt  and  a  series  coil, 
much  in  the  same  way  as  an  ordinary  veroical  arc  lamp, 
the  feed  mechanism  necessarily  being  modified  to  suit  the 
requirements  of  a  horizontal  position.  The  carbons  are  fed 
by  means  of  a  screwed  rod  having  a  right  and  left-hand 
thread,  and  actuated  by  means  of  a  shunt  coil  through 
suitable  pawl  mechanism.  Motor-driven  projector  lamps 
have  been  in  use,  mostly  on  the  Continent,  for  some  15  to  20 
years.  An  illustration  of  a  motor-driven  projector  lamp  is 
shown  in  fig.  2. 

(TV  ie  concluded.') 
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Fig.  2. — MoTOB-DBivEN  Pao.iECTOK  Lamp. 

Flashers  of  this  type  had  numerous  drawbacks,  the  most 
prominent  being  the  formation  of  shadows  in  the  beam  when 
the  flasher  was  out  of  use.  These  shadows  were  caused 
by  the  flasher  plate  or  its  fixings  coming  within  the  cone  of 
rays  thrown  on  the  mirror  by  the  arc,  so  that  the  efficiency 
of  the  beam  was  materially  affected.  Also  the  more  general 
use  of  projector  lamps  with  horizontal  carbons  makes  it 
difficult  to  design  any  really  good  arrangement  of  internal 
flashing  gear.  The  external  flasher,  consisting  of  u  series 
of  Venetian  shutters  in  front  of  the  door,  entirely  eliminates 
his  trouble. 

Proje.ctor  Lampt;. — The  earlier  types  of  projectors  nearly  all 
used  a  lamp  in  which  the  cirbons  were  in  an  inclined  position  : 
the  result  was  that  the  carbons,  carbon-holders,  and  supports 
caused  very  bad  shadows  in  the  beams  of  light.  The  hori- 
zontal carbon  lamp  is  now  almost  universally  adopted  for 
projectors.  The  use  of  this  type  of  lamp  materially  adds 
to  the  efficicQcy  of  the  projector,   in   that  there  are  no 


Acting  conjointly,  the  Corporations  of  Glasgow  and  Clyde- 
bank have  had  constructed  over  the  Forth  and  Clyde  Canal, 
at  Dalmuir,  a  swing  bridge  which  is  claimed  to  be  the 
first  bridge  in  the  world  where  the  whole  of  the  functions  of 
opening  and  closing  the  bridge  and  the  road,  and  controlling 
and  safeguarding  the  vehicular,  pedestrian  and  waterborne 
traffic,  are  performed  electrically  by  one  man  operating 
from  one  position.  The  bridge  consists  of  a  single  swing 
span  constructed  of  steel,  with  a  roadway  20  ft.  wide 
between  the  girders  and  two  footpaths,  each  5  ft.  wide, 
carried  on  brackets  projecting  outside  the  main  girders.  A 
double  line  of  tramway  is  laid  on  the  roadway,  and  the 

overhead  tramway  conductors  are 
carried  by  light  girders  with  sup- 
porting columns  on  either  side  of 
the  bridge. 

It  was  at  first  thought  to  be 
impossible  to  operate  the  gates, 
locking  bolts,  bridge  bolts,  jack- 
ing gear,  runaway  points,  and 
signals  electrically,  and  a  system 
of  mechanical  bell-cranks  and 
levers  was  suggested,  similarly  to 
other  swing  bridges.  Obviously 
a  bridge  so  arranged  would  have 
required  a  larger  staff  to  operate 
it  than  is  necessitated  by  the 
electric  control  system  that  has 
been  adopted. 

A  scheme  for  the  complete 
electrical  operation  was  put 
forward  by  the  Igranic  Electric 
Company,  and  the  obvious 
practicability  of  this  scheme 
so  favourably  impressed  the 
consulting  engineers  (Messrs. 
Crouch,  Hogg  &  Easton)  and  the 
authorities  (The  Caledonian  Rail- 
way Co.,  and  the  (ilasgow  and 
Clydebank  Corporations)  that  it 
was  decided  to  ask  several  of 
the  most  prominent  electrical 
engineering  firms  to  put  forward  electrical  schemes. 

Ultimately  that  originally  put  forward  liy  the  Igranic 
Electric  Co.  was  adopted,  this  firm  having  had  consider- 
able previous  experience  in  the  operation  of  swing  and 
Scherzjr  rolling  bridges.  The  main  objects  of  the  scheme 
were  :— (1)  The  safety  of  the  public  ;  (2)  To  make  the 
bridge  so  fool-proof  that  it  could  safely  be  operated  by 
unskilled  and  consequently  inexpensive  labour,  and  to 
arrange  the  operation  so  that  only  one  man  would  be  needed 
to  do  everything  necessary  for  opening  or  closing  the  bridge 
and  gates,  and  that  he  could  operate  from  one  position. 

Il  thus  dispenses  with  the  services  of  two  other  men, 
who,  under  a  mechanical  scheme,  would  have  been  neces- 
sary day  and  night  to  open  and  close  the  road  gates,  &c. 
For  this  purpose  the  whole  of  the  operations  are  put  under 
the  control  of  a  small  master  switt'i  in  the  bridgeman's 
cabin.  This  master  switch  is  of  the  most  simple  and  mis- 
take-proof character.     It  consists    of  a  small  metal  box 
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having  a  vertical  handle  which  is  moved  in  one  direc- 
tion tx)  opsn  the  brido:e,  and  in  the  opposite  direction 
to  close  the  bridge.  On  the  box  are  marks  on  each  side  of 
the  centre,  showing  the  position  to  which  the  handle  should 
be  moved  for  each  snxessive  operation  of  opening  or  closing 
the  bridge.  This  master  switch  is  the  only  piece  of  appa- 
ratus that  has  to  be  manually  operated,  all  the  rest  of  the 
controlling  gear  being  automatic. 

The  sequence  of  operations  is  as  follows  : — Assuming  the 
bridge  to  be  closed  to  canal  traffic.  To  open  the  bridge  the 
operator  moves  the  master  switch  handle  to  the  first   posi- 


sible,  by  a  further  movement  of  the  master  handle,  to  open 
the  runaway  points  so  that  a  runaway  tramway  car  could 
not  run  on  to  the  bridge  or  into  the  canal,  but  would  be 
turned  on  to  side  lines. 

A  further  movement  of  the  master  controller  handle 
switches  the  electric  current  from  the  tramway  overhead 
wires  on  to  the  switchboard  in  the  machinery  house,  so  that 
it  is  available  for  turning  the  bridge,  and  the  overhead 
wires  on  the  bridge  are  at  the  same  time  made  dead. 

On  moving  the  handle  to  the  next  notch,  the  road  gates  on 
the  east  side  of  the  bridge  are  started  in  the  closing  direction, 
and  this  movement  continues  until  the  gates- 
are  within,  say,  18  in.  of  being  closed,  when 
they  automatically  stop.  The  gates  on  the 
west  side  are  then  nearly  closed  in  like  manner, 
and  after  this  it  is  possible  to  entirely  close 
first  the  eastern  pair  of  gates,  and  then  the 
western.  The  object  of  this  intermediate 
partial  closing  of  the  gates  is  to  prevent  the 
possibility  of  a  child  or  a  careless  or  intoxicated 
person  being  caught  and  squeezed  between 
the  gates.  The  gate=.  having  been  closed, 
are  automatically  locked  in  position. 

A  further  movement  of  the  master  handle 
unlocks  the  bridge  bolt,  which  is  used  to  keep 
the  rails  on  the  bridge  in  correct  alignment 
with  those  on  the  road,  and  when  this  bolt  has 
been  withdrawn,  it  it  possible  by  a  further 
movement  of  the  master  handle  to  start  the 
jacking  motor  so  that  the  jack  is  unscrewed. 
(This  jack  is  used  to  take  the  weight  of  road- 
way traffic  when  the  bridge  is  closed  and  pre- 
vent any  movement  of  the  bridge  while  traffic 
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Group  op  Bridge  Control  Gear  i\  Works. 


AIain  Control  Panel. 

tion  in  the  direction  marked  "open."  This  first  sets  at 
"  danger  "  a  semaphore  signal  at  each  end  of  the  bridge, 
and  causes  a  loud  ringing  bell  to  sound  in  the  road  at  each 
end  of  the  bridge  and  up  the  side  street.  Until  this  bell 
has  rung  for  a  predetermined  titoe  (say  10  seconds),  nothing 
further  can  be  done,  no  matter  how  the  operator  moves  the 
master  handle.     When  this  period  has  expired,  it  is  pos- 


Master  Control  Switch. 


is  pissing  over  it.^  The  bridge  is  now  ready 
for  swinging,  and  the  master  handle  being 
moved  to  the  next  position  the  bridge 
motor  starts  and  the  bridge  swings  in  the 
opening  direction.  When  it  is  nearly  open, 
it  is  automatically  slowed  up  and  finally  stopped 
witbout  any  jar  against  the  abatment,  and 
this  slowing  and  stopping  are  entirely  auto- 
matic and  demand  no  care  from  the  bridge- 
man.  The  master  handle  can  now  be  moved 
to  the  central  position  again  ready  for  closing 
the  bridge.  To  close  the  bridge  the  operator 
would  move  the  masiec  handle  step  by  step  in 
the  opposite  direction  to  that  for  opening.  It 
is  impossible  either  when  opening  or  closing 
the  bridge  to  do  anything  out  of  the  proper 
orJer,  no  matter  how  the  master  controller 
handle  is  operated,  as  the  various  functions 
are  so  interlocked  that  improper  or  impatient 
operation  only  stops  the  process  of  opening  or 
closing  and  compels  the  operator  to  confine 
himself  to  the  proper  methoil.  For  example, 
should  the  operator  impatiently  move  his  master  handle 
forward  to  commence  any  movement  of  the  machinery  before 
the  proper  preceding  movement  has  been  entirely  com- 
pleted, he  would  only  succeed  in  stopping  all  movement  untQ 
he  moved  his  handle  back  to  the  correct  position  and  pro- 
ceeded in  the  ordained  manner.  He  is  kept  informed  of 
the  completion  of  each  movement  by  a  visible  signal  given 
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antomatically  on  an  illuminated  indicator  in  his  cabin.  The 
operator  can,  in  case  of  emergency,  stop  any  operation  at 
any  point  and  can  even,  if  necessary,  reverse  it.  Further- 
more, he  can  at  any  time  sound  the  loud  alarm  bell  by 
merely  pressing  a  button. 

Every  operation  is  performed  by  electrical  means  and  the 
design  is  such  that  any  failure  of  the  electrical  supply  or 
any  breakdown  of  any  part  of  the  gear  can  at  the  utmost 
only  stop  the  operation  of  the  bridge,  but  cannot  produce 
improper  operation  and  thereby  lead  to  an  accident. 

A  bridge  on  similar  lines  is  under  construction  at  Kil- 
bowie  Road,  Clydebank,  in  connection  with  the  tramway 
extensions  from  Clydebank  to  Drinbocher. 


LEGAL. 


RCTHBNBERG    ?'.    BRITISH   ABBASIVE   WhEEL   CO. 

{^Concludfcl  from,  page  315.) 

The  plaintiff  was  cilled,  and  in  the  course  of  his  evidence  said 
that  the  insuUtion  was  not  first  class  and  suitable  for  the  pressure 
which  it  had  to  withstand.  He  was  unable  to  account  for  the 
breakdown.  He  went  to  the  works  of  the  defendants  in  company 
with  Mr.  Swinburne,  the  well-known  electrical  engineer,  to  make 
tests.  They  were  met  by  Mr  Strover,  on  behalf  of  the  company, 
who  told  them  that  the  asbestos  cloth  insulation  for  the  water- 
iacket  had  not  arrived.  When  the  asbestos  cloth  did  arrive  Mr. 
Strover  and  his  assistant  proceeded  to  wind  it  round  the  electrodes, 
and  bound  it  with  what  was  known  as  broom-wire — an  iron  wire 
coated  with  tin.  The  work  was  not  satisfactory.  It  was  a  con- 
tinuous wire,  and  when  it  broke  the  whole  unciiled.  It  broke 
Immediately  they  tried  to  put  the  electrodes  into  the  jacket.  They 
could  only  get  two  electrodes  in,  and  Mr.  Strover  persisted  in  us'ing 
a  stump  18  in.  long.  When  remonstrated  with,  he  said  he  could 
not  afford  to  throw  the  stump  away.  Witness  saw  the  stump 
brought  from  the  waste  dump,  where  it  had  been  thrown  away. 
It  was  not  possible  to  get  a  whole  carbon  in,  and  witness  was  so 
anxious  to  get  the  test  over  that  he  agreed  to  run  with  the  stump. 
Witness  described  in  detail  the  manner  in  which  the  test  was 
carried  out,  and  said  that  the  manner  in  which  the  test  was  made 
was  responsible  for  the  failure  of  the  furnace  to  work  properly. 
Mr  S:rover,  when  the  test  had  been  made,  sftid  the  pump  was  no 
good,  the  furnace  was  no  good,  and  he  (witness)  was  no  good. 
He  (witness)  agreed  that  it  was  useless  to  carry  on  the  test  under 
the  circumstances. 

Oi  March  3rd  further  evidence  was  called  in  support  of  the 
plaintiff's  caoe. 

Mb.  Ernest  Robert  Watson  related  the  steps  which  had  been 
taken  by  him  to  test  the  traneformer.  He  said  it  was  wound  for  a 
high  voltage.    It  broke  down  owing  to  a  leakage  from  the  bottom. 

In  cross-examination,  he  said  that  assuming  proper  precautions 
were  taken  there  would  be  nothing  improper  in  putting  it  to  a  test 
of  9,0n0  volts. 

Mb.  .Iohn  Pinnock,  foreman  at  the  machinery  department  of 
Tangye'&  Co.,  described  the  test  to  which  he  had  put  the  "jack." 
He  said  that  he  had  subjected  it  to  the  hydraulic  test  of  8|  cwt.  to 
the  pq.  in.,  which  was  equal  to  a  carrying  power  of  3J  tons. 

Wm.  Bishton,  also  employed  by  Tangye  &  Co.,  also  gave  evidence 
as  to  other  tests. 

Mr  Clavell  Salter,  K.C,  in  the  course  of  his  opening  for 
thfl  defence,  said  that  the  contract  having  bten  made,  the 
defendants  took  work^  on  the  Tyne  where  they  were  going  to 
manufacture  the  abrasive  wheels,  and  waited  for  the  furnace 
to  come,  bat  it  was  not  delivered  until  long  after  the  contract 
time,  and  when  delivered,  he  contended,  it  was  a  worthless 
thing.  A  plan  was  submitted  to  Mr.  Strover,  and  after  examining 
it,  he  said  in  fact,  "  go  ahead,"  but  that  could  not  relieve  the 
plaintiff  of  responsibility.  The  specification  sent  was,  in  fact,  for 
a  wholly  different  furnace.  Mr.  Rathenberg  asked  for  £500 
before  deliverv  was  complete.  The  defendants  atked  for  delivery 
of  the  remaining  parts,  but  pUintiff  disclaimed  any  guarantee, 
and  said  that  the  furnace  as  ordered  had  been  delivered,  the  other 
parts  referred  to  being  outside  the  contract.  The  other  parts 
arrived  in  duo  cnurse,  and  the  furnaiie  having  been  erectel  the 
power  people  required  to  test  the  transformer,  and  they  submitted 
it  to  a  fair  and  proper  test  under  which  it  broke  down.  That 
involved  a  delay  of  10  days  for  repairs,  and  it  had  stood  the  test 
afterwards  and  had  been  at  work  since.  When  the  furnace  was 
delivered  it  was  tested,  and  the  result  was  complete  failure,  no 
commercial  result  being  obtained.  Wi'h  the  exception  of  the 
hnod,  the  furnace  was  the  ordinary  electric  furnace,  and  the  hood 
seemed  to  be  an  encumbrance  rather  than  an  advantage.  It  was 
not  suggested  that  the  furnace,  as  worked  by  the  defendants,  was  a 
hopeless  failure,  but  as  supplied  by  the  plaintiff  it  was. 

Some  evidence  was  called  in  support  of  counsel's  statement. 

On  Monday,  March  8th,  further  evidence  was  given  for  the 
defence. 

Mk.  E  O.  Steovgb  related  the  various  experiments  he  had  made 
at  the  works  of  the  defendants  in  order  to  make  the  furnace 
effective. 

In  cross-examination,  he  said  that  on  July  26th  the  furnace  was 
erected,  in   accordance  with  the   plans,  with  the  exception  of  the 


electrodes.  Oa  August  26th,  he  said,  they  had  an  explosion,  after 
which  he  took  off  the  water-jacket.  He  continued  working  with 
the  outer  "Shell  until  September  25th,  and  then  he  took  the  hood 
off.  Subsequently  he  made  various  other  changes.  Witness 
admitted  that  the  correspondence  showed  that  the  plaintiff 
objected  to  the  removal  of  the  shell  or  jacket,  and  that  he 
(witness)  had  said  that  it  had  been  removei  for  the  time  being- 
because  it  was  in  the  way.  Ha  removed  it  before  it  had  been, 
tried. 

Other  witnesses  were  called,  and  the  hearing  was  again 
adjourned.  On  Tuesday,  after  counsel's  speeches,  the  Referee  gave 
judgment  for  the  defendants  on  the  claim  and  counterclaim,  with 
costs,  and  judgment  was  entered  accordingly. 


British  Insulated   and   Helsby  Cables,  Ltd.,  v.  Cbittall 
Manufacturing  Co.,  Ltd. 

In  the  OflScial  Refereo's  Court,  on  March  1st,  Mr.  Muir  Mackenzie 
commenced  the  hearing  of  an  action  for  the  recovery  of  £544,  the 
price  of  an  electric  welding  machine,  kc.  The  defence  set  up  a 
counterclaim  for  breach  of  contract,  the  defendants  alleging  that 
in  view  of  the  contract  being  carried  out  they  purchased  a  motor 
and  generator  and  other  electrical  plant  in  connection  with  the 
welding  machine,  at  a  cost  of  £283.  The  defendants  also  claimed 
for  expenses  incurred  in  setting  up  and  testing  the  machine. 
They  contended  that  the  machine  did  not  comply  with  the  specifi- 
cations and  description  contained  in  the  contract,  and  that  it  was 
totally  unfit  for  welding  casement  frames.  The  machine,  at  the 
request  of  Messrs.  Bollock,  acting  on  behalf  of  the  plaintiffs,  was 
returned  for  further  tests  and  alteration. 

Ma.  Greer,  K.C,  for  the  plaintiffs,  said  there  was  no  dispute 
as  to  the  order  having  been  given  or  as  to  the  delivery,  and  subject 
to  the  counterclaim  the  plaintiffs  were  entitled  to  judgment  for  the 
amount  due.  The  defendants  contended  that  as  the  welder  had 
not  complied  with  the  contract  they  were  not  liable  to  pay  for  a 
copper  and  rubber  cable.  The  plaintiffs  were,  said  counsel,  manu- 
facturers of  electric  welding  machinery,  and  they  had  had  during 
the  past  20  years  considerable  experience  in  that  kind  of  work  in 
this  country.  The  defendants,  who  were  makers  of  metal  case- 
ments for  windows,  got  their  material  in  bars,  which  had  to  be 
welded  together  in  order  to  form  the  frames.  Up  to  the  time 
when  they  purchased  the  plaintiffs'  machine,  they  had  welded 
their  bars  by  means  of  gas  blowpipes,  which  was  not  nearly  bo 
efficient  as  the  process  of  applying  heat  by  means  of  electricity. 
What  the  defendants  complained  of  was  that  the  plaintiffs  had 
undertaken  within  a  given  time  to  deliver  a  machine  which  would 
weld  casement  metals  with  a  minimum  of  errors,  and  this,  they 
said,  the  plaintiffs'  machine  did  not  do,  and  that  farther  time  was 
allowed  the  plaintiff.^  in  which  to  complete  the  contract,  which 
they  failed  to  do.  Counsel  detailed  the  circumstances  which  led 
up  to  the  contract  and  explained  that  the  delays  complained  of  were 
brought  about  by  matters  which  were  outside  the  contract.  The 
defendants,  for  instance,  he  said,  failed  to  send  the  materials 
which  were  necessary  for  making  the  test  under  the  contract. 
Another  cause  of  delay  was  that  there  was  no  permanent  power 
plant  upon  the  works.  There  had  been  a  fire  on  the  works,  and 
the  insurance  company  did  not  approve  of  the  temporaiy  plant 
introduced.  He  contended  that  the  plaintiffs  had  produced  a  satis- 
factory machine,  and  he  suggested  that  the  Referee,  with  experts 
representing  each  side,  should  visit  the  works  and  see  the  machine 
at  work. 

The  Rpfebee  expressed  his  willingness  to  see  the  machine, 
after  hearing  the  evidence,  and  before  giving  jn-lgment. 

Mr.  Sidney  Chas  Bullock,  manager  of  the  electric  fittioff 
department  of  the  plaint' ffs'  firm,  gave  evidence  in  support  of  the 
plaintiffs'  case.  He  said  that  the  plaintiffs  experimented  upon  bars 
sent  to  them  by  the  defendants  in  September,  1911,  and  explained' 
how  the  welds  were  made,  with  results  which  proved  sati^fnctory 
when  they  were  submitted  to  the  test  of  force.  Where  the  welde- 
did  not  prove  satisfactory,  it  was  owing  to  the  parts  being  of 
different  dimensions.  He  pointed  out  to  Mr.  Crittall  that  he  could 
never  exoect  to  get  sati-factory  welds  with  bars  which  varied  in 
thickness  to  such  an  extent  as  those  that  had  been  sabmitted  for 
test. 

In  cross-examination  as  to  the  importance  of  the  variation  in 
the  dimeni-ions  of  the  bars,  the  Witness  said  that  where  the  ends 
of  the  bars  did  not  come  into  close  contact  with  the  clamps,  the 
parts  did  not  heat  equally,  with  the  result  that  an  imperfect 
weld  was  formed. 

Oi  the  hearing  being  resumed  on  March  8rd,  the  Rkfuheb  said 
he  would  like  to  see  the  machine  at  work,  but  it  wonld  not  be 
convenient  for  him  to  visit  the  workx  until  Tui  sdiy  this  week, 
and  in  the  meantime  the  evidence  in  support  of  the  plaintiTe'  case 
might  be  completed. 

Mu  GiiEKR,  K.C,  said  it  might  not  matter  whether  the  machine 
wax  now  in  a  complete  condition,  as,  technically,  the  defendants 
might  pay  they  were  ent.itl'  d  to  refuse  the  machine  because  it  w«b. 
not  demonstrated  at  the  time  ;  but  even  that  would  not  entitle 
them  to  throw  upon  the  pUintiffri  the  cost  of  the  experiments. 

Mk.  Paul  Bicher  manager  of  the  plaintiffs'  electric  wilding 
shop,  a  pos  tion  wh  ch  he  ea'd  he  had  held  fur  eight  years  in  the 
course  of  his  evidence  described  the  manner  in  which  the  welding' 
was  carried  out  in  the  case  of  a  printer's  chase,  the  machinrs  for 
which  he  had  designed  and  carried  o»t  himself.  In  that  case,  he 
said,  the  material  was  c^ld  drawn  steel,  and  at  the  welded  cornerB 
the  bars  were  Hi|uare  cut.  Before  doing  the  defendants'  work  he 
had  had  no  experience  in  making  metal  casements.  The  metal 
sent  to  be  welded  in  the  first  instance  differed  frrm  that  supplied 
after  the  machine  was  delivered  to  the  defendants,  and  the  clampe 
previously   us^d   would   not  do   for  the  material   snpplitd  latei. 
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Clamps  were  very  important  in  a  weldiaer  machine,  and  he  could 
only  mak  i  the  clampj  by  having  the  materiala  to  bs  worked  upon, 
or  dimen'^ioned  plans.  • 

The  hearinsr  was  again  adj  lurned. 

Oa  March  4th,  evidence  was  given  by  Dr.  Brislee,  the  British 
Insalated  Co. "8  analyst,  as  to  th>  result  of  his  analyses  of  the 
metal  submitted  to  the  plaintiffs  for  the  exoerimental  working  of 
the  m  ichiae.  He  said  that  the  result  of  his  analyses  was  that  an 
excess  of  sulphur  existed  in  the  metal,  and  that  that  excess  was 
prej  adioial  to  good  welding.  There  were  other  chemical  constituents 
in  the  metal  in  addition  to  iron,  and  he  was  not  prepared  to  say 
that  the  fault  was  attributable  to  any  one  of  them  alone  ;  but  for 
the  purposes  of  electric  welding  an  excess  of  sulphur  in  the  metal 
was  a  fault  which  prevented  good  welding.  There  was  an  essen- 
tial difference  between  electric  welding  and  welding  by  gas.  The 
Cible  Co.  were  great  experts  iu  electrij  welding. 

Mb.  D.  Sinclair,  electrical  engineer  and  general  manager 
of  the  plaintiffs'  works,  said  that  he  had  occupied  that  posi- 
tion since  July,  1902,  and  before  that  he  was  20  years 
with  the  National  Telephone  Co.  11  j  had  had  a  wide  experi- 
ence in  all  varieties  of  electrical  machinery  for  many  years  as 
a  buyer,  and  later  as  a  seller.  The  turnover  of  the  Cable 
Co.  was  in  the  vicinity  of  two  millions  per  annum.  He  took  no 
active  part  in  the  designing  or  preparation  of  the  machine  in 
question  ;  but  when  the  difficulty  arose  he  received  a  personal 
letter,  in  consequence  of  which  he  had  an  interview  with  Mr. 
Crittall,  sen.,  at  which  Mr.  Ballock.  Mr.  Harris  and  Mr.  Bucher 
were  present.  The  result  of  the  meeting  was,  more  or  less,  a  com- 
promise. Mr.  Crittall  had  refused  to  piy  some  money  which  he 
(witness)  thought  had  nothing  to  do  with  that  particular  transac- 
tion. TUe  money  was  overdue  from  another  account,  and  Mr. 
Crittall  ultimately  agreed  to  p\y  it.  Upon  that  the  machine  was 
discussed  as  well  as  the  siza  of  the  iron  used  for  making  the  frames. 
It  was  agreed  that  the  machine  should  be  returned  to  the  works, 
and  that  the  defendants  should  supply  the  company  with  samples 
of  such  iron  ars  they  could  buy  commercially,  and  the  company,  on 
their  part,  agreed  to  do  all  that  money  and  skill  could  do  to  make 
the  machine  properly  He  believed  it  was  understood  that  a 
reasonable  inspection  of  the  machine  would  be  made  by  the  buyer 
in  conjunction  with  the  company's  experts,  and  he  believed  that  at 
that  time  both  parties  thought  they  could  be  satisfied. 

Mr.  Bucher  was  recalled  for  further  cross-examination,  and  in 
answer  to  Mr.  Colam,  he  said  that  the  novelty  of  the  process  of 
electric  welding  was  that  by  using  a  great  amount  of  current  in 
ex'iess  of  the  carrying  capacity  of  the  metal  heat  was  generated 
and  the  metal  melted.  The  process  was  a  speciality,  but  there  was 
no  difference  in  principle  b  !tween  the  company's  process  and 
the  process  which  was  in  use  by  German  and  American  firms. 

Oi  Friday,  March  5th,  Mr.  Habry  Hvghes  Harrison, 
A.M.I.EE.,  was  called.  He  said  that  he  was  engaged  as  engineer 
at  the  London  office  of  the  plaintiff  company,  with  whom  he  had 
been  for  over  nine  years.  He  first  came  into  communioatii  n  with  the 
Crittall  Company  in  1911,  and  previous  to  that  datehe  had  not  made 
any  mitre  welders.  He  referred  to  a  number  of  interviews  which 
he  had  had  with  the  defendants  as  to  ths  p-issibility  of  making 
snooeesful  mitre  welds,  which  ultimately  resulted  in  the  con- 
tract. After  that  date  he  had  no  further  negotiations  until 
June,  1913.  and  then  it  was  with  regard  to  a  compromise.  At  that 
time  it  was  pointed  out  to  Crittalls  that  there  were  difficulties  in 
regard  to  the  heating,  owing  to  the  variations  in  the  bars,  and  that 
it  would  be  necessary  to  provide  a  modified  design  of  clamp.  Mr. 
Bollock  had  stated  that  he  and  Mr.  Bucher  had  discussed  such 
modification,  and  that  they  were  confident  it  would  be  successful, 
but  thit  it  would  involve  a  decrease  in  the  rate  of  output.  The 
amount  of  decrease  wa'*  not  mentioned,  so  far  as  he  remembered, 
bat  Mr.  Crittall  stated  that  they  badly  wanted  the  machine. 

Mr  Colam.  K.C,  in  stating  the  case  for  the  defence,  said  that 
while  experimenting  with  the  machine  they  were  honestly  trying 
to  get  it  to  work.  He  pointed  to  certain  alleged  defects,  and  said 
that  if  the  defendants  were  captions,  and  were  trying  to  get  rid 
of  the  contract,  they  would  have  at  once  told  the  plaintiffs  to  take 
the  machine  away,  instead  of  trying  in  every  way  to  remedy  the 
defects,  and  this  contention  he  supported  by  letters  which  had 
pskssed  between  the  parties. 

The  hearing  was  again  adjourned. 


Tungsten  Drawn  Wire. — Petition  tor  Licence. 

(^Continued  from  page  315.) 

Evidence  was  given  on  behalf  of  the  petitioners. 

Mr.  Cecil  Douglas  Falcke,  secretary  of  the  Robin  Electric 
Xamp  Co.,  stated  that  the  Association's  list  price  for  lamps  with  a 
voltage  of  200  to  250  was  2s.  8d.,  and  for  lamps  of  a  low  voltage 
23.  2d.  The  Association  firms  issued  rules  for  the  re-sale  of 
tungsten  lamps. 

Mr  Cave  called  upon  the  other  side  to  produce  a  copy  of  these 
roles 

Mb.  Walter  said  he  did  not  care  for  the  Tungsten  Lamp 
Association.     H^  did  not  produce  the  rules. 

Mb.  Cave  said  witness  had  obtained  what  purported  to  be  a  copy. 
Tiin  WIS  handed  to  the  Judge,  together  with  the  price  lists  of  the 
"Mazia,"  "  Wotan,"  "Oiram'  and  "  Ediswan "  lamps,  which 
sho  ved  that  the  prices  were  all  the  same. 

Mr  Falcke  said  his  company  gave  an  experimental  order  for 
lamps  in  squirted  wire,  and  these  were  made  at  Is.  4d.  each  for 
low- voltage  lamps,  and  Is.  6d.  each  for  high- voltage  lamps. 
Messrs.  Siemens  made  lamps  for  them  with  a  voltage  of  105  at  the 
price  of,  he  thought,  abjut  Is.  8d. 


Cross-examined  by  Mb.  Walter  :  His  company  wanted  to  work 
under  the  Siemens  and  B  T.H.  Co.'b  patents,  but  they  had  no 
process  at  present  and  were  not  miking  any  lamps.  His  company 
had  obtained  an  estimate  for  the  establishment  of  a  complete 
factory  for  making  lamps  and  wire.  This  was  about  £25,000. 
Th3  cash  capital  of  his  company  was  £10,:i50.  The  company  was 
promoted  by  the  R.  F.  Syndicate,  which  was  then  taken  over  by 
the  company  with  its  British  and  foreign  patents  for  50,000  £1 
shares.  Two-filament  lamps  might  be  old,  but  the  idea  of  their 
cap  was  new.  H;3  company's  patent  cap  could  be  fitted  to  the 
lamps  mide  by  others. 

Mr.  Walter  :  Y  jur  ingenious  idea  is  for  a  clip  round  a  lamp, 
to  ta»e  Is.  2  J.  as  the  cost  and  sell  for  2s.  lOd.  less  the  discount  to 
the  trade,  and  net  a  profit  per  lamp  of  something  like  Is.  Yon 
now  desire  to  come  ia  after  all  the  pioneer  work  has  been  done 
with  a  licence  to  start  where  others  have  ended  .' — That  is  not  our 
fault. 

Witness  said  his  company  intended  to  make  lamps  in  all  the 
standard  voltages  and  candle-powers. 

Cross-ex»mined  by  Mr.  Colefax,  Witness  said  they  rej^.cted  an 
offer  by  the  Siemens  Co.  as  wholly  unreasonable,  namely.  Is.  higher 
than  the  list  price. 

Mr.  Spencer  Flower,  a  director  of  the  petitioning  company, 
said  they  would  prefer  to  bay  their  drawn  tungsten  wire  from  one 
of  the  pitentees,  but  if  they  got  a  licence  they  were  prepared  to 
make  their  own.  They  would  have  no  difficulty  in  getting  com- 
pitent  employes  and  in  getting  capital  if  the  present  obstacles  were 
overcome. 

Cross-examined  by  Mr.  Walter,  Witness  said  the  original  pur- 
pose of  the  company  was  to  buy  wire  and  get  lamps  made  for 
them,  but  whether  they  afterwards  made  lamps  themselves  was  a 
question  of  policy.  It  was  never  their  intention  to  import  lamps. 
Their  intention  was  to  fix  the  price  at  the  same  figure  as  lamps 
were  being  sold  at.     They  might  charge  a  few  pence  extra. 

Mr.  George  Hookham,  of  Birmingham,  stated  that  he  was 
interested  in  the  Robin  Co.,  but  was  not  a  director.  He  had  no 
doubt  as  to  the  practical  utility  of  the  Robin  lamp,  or  as  to  the 
reception  it  would  meet  with  at  the  hands  of  the  public  if  it  were 
put  on  the  market  at  a  reasonable  price. 

Mr.  Joseph  T.  Robin,  the  inventor  of  the  Robin  lamp,  said  that 
in  an  interview  with  the  representative  of  the  Siemens  Co.,  the 
latter  said  they  were  very  anxious  to  get  the  order  for  making  the 
lamps,  but  they  had  to  make  conditions  as  to  the  price.  The 
Tungsten  Lamp  Association  wanted  them  to  impose  a  price  of  2s, 
higher  than  the  list  price,  instead  of  Is.,  but  as  the  result  of 
negotiations,  the  Association  agreed  to  reduce  the  charge  to  Is. 
more  than  the  list  price.  The  price  was  fixed  on  the  amount  of 
the  discount,  but  he  knew  that  bigger  discounts  were  being  quoted 
to  other  people.  The  R  obin  Co.  had  several  customers  waiting  for 
their  lamps. 

Cross-examined  by  Mr.  Walter  :  His  company  had  considered 
the  question  of  importing  double-filament  lamps,  also  wire.  As  to 
what  would  b8  a  fair  profit,  it  would  not  be  fair  to  sell  for  more 
than  the  Tungsten  Limp  Association  obtained,  because  they 
thought  that  the  Association  were  making  too  much  money  out  of 
their  lamps. 

Re-examined  by  Mr.  Cave,  who  asked  if  he  had  any  idea  of  the 
profits  made  by  the  members  of  the  Association,  Witness  said  he 
had  the  word  of  one  of  the  principal  directors  in  Berlin  of  the  com- 
pany which  made  the  Osram  lamps  that  the  profits  were  very  high. 

Mr  S.  Bihellee,  of  the  firm  of  Weiss  i:  Biheller,  Chiswell  Street, 
EC,  said  he  could  get  Austrian  and  German  lamps  for  re-sale  abroad 
at6d.  each.  This  would  be  the  same  type  of  lamp  as  was  here  charged 
29.  21.  for.  He  could  compete  with  the  Association  in  Cbina  and 
Australia  by  buying  lamps  at  7Jd.  each.  The  standard  retail  price 
for  similar  lamps  ia  Germany  was  1  mark  50  pfennigs. 

Cross-examined  by  Mr.  Walter  :  He  did  not  sell  in  this  country 
the  lamps  he  bought  at  6d.  eaoh  because  of  the  existence  of  the 
patents.  Ia  Canada  they  were  sold  to  dealers  at  18  cents  each, 
and  to  the  public  at  40  cents  each. 

Messrs.  TnoiiAS  Rose  and  L.  J.  Simon,  electrical  engineers, 
gave  evidence  as  to  the  advantages  of  the  Robin  lamp.  Mr.  R  ose 
said  the  price  for  drawn  tungsten  wire  sold  by  the  General  Electric 
Co.  in  the  United  States  was  ?5  per  1,000  ft. 

Mr.  Matthew  Adams,  an  electrical  expert  who  advised  the 
petitioners  on  the  wire  patents  which  he  had  selected  for  inclusion 
in  their  petition,  then  gave  evidence.  Drawn  wire,  said  Mr. 
Adams,  reduced  the  cost  of  making  up  the  lamps  by  not  requiring 
so  many  j  lints  in  the  filament. 

What  about  the  brittleness  in  the  hands  of  the  consumer  .' — It  is 
less  in  the  drawn  wire  than  in  the  pressed  wire.  In  time  there  is  a 
tendency  to  crystallisation  which  tends  to  reduce  the  difference 
between  drawn  wire  and  pressed  wire. 

Hive  you  found  any  country  in  the  course  of  your  inquiries 
outside  the  United  Kingdom  where  the  lamps  have  achieved  so 
large  a  rise  in  price  as  in  the  Uaited  Kingdom  ? — No. 

In  your  opinion  is  the  price  in  the  United  Kingdom  due  to  the 
merit  of  the  lamp  or  other  causes  .' — I  think  it  is  largely  due  to 
the  great  advertising  of  the  people  who  had  it  in  hand. 

On  the  subject  of  competition.  Witness  said  the  putting  of  two 
groups  into  one  combination  restrained  competition.  In  the  com- 
petitive market  royalties  varied  from  1  to  5  per  cent,  on  the  net 
selling  price.  He  had  known  the  royalty  go  as  high  as  10  per 
cent.,  but  in  a  highly  competitive  field  10  per  cent,  would  strangle  a 
market. 

Would  the  Robin  lamp  with  tantalum  have  a  reasonable  prospect 
of  success  .'—No,  because  tantalum  has  gone  so  mach  oat  of  use 
that  the  public  demand  is  relatively  small. 

Is  the  tungsten  drawn  wire  important  for  commercial  Bucc  ass  ? 
— Yes. 
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Mr,  Ad^ms,  in  reply  to  further  queations.  said  he  gave  an  order 
in  Italy  for  drawn- wire  lamp?,  and  was  supplied  with  six  "  Z  " 
lamps  and  six  Phillips.  The  lamps  were  shown  to  his  Lordship,  who 
observed  that  the  "  Z  "  was  priced  at  an  English  equivalent  of  8d., 
and  the  Phillips  at  about  8Jd.  Witness  said  these  were  the  retail 
prices  in  the  Italian  market.  As  to  the  uses  of  tungsten  which 
witness  was  asked  about,  he  said  he  could  not  see  why  tungsten 
should  not  be  used  more  than  steel  for  some  purposes,  because  it 
gave  greater  strength  than  steel  and  was  non-corrodible.  Tungsten 
wires  might,  for  example,  be  used  for  piano  strings,  and  if  there 
was  an  industry  in  the  wire  there  would  be  many  industrial  appli- 
cations of  it. 

This  closed  the  petitioners'  case,  and  Mb.  Cave  summed  it  up. 
Whatever  test,  said  Mr.  Cave,  was  applied  to  the  price  of  12.')3.  asked 
for  the  wire,  that  price  was  unreasonable,  and  it  was  wholly  impos- 
sible to  justify  it.  The  petitioners  were  willing  to  take  their 
relief  on  any  reasonable  terms,  but  his  Lordship  could  not,  under 
the  Act,  fix  the  price  of  the  wire.  They  were  willing  to  take  a 
licence  to  make  the  wire  only  for  the  purpose  of  selling  their 
lamps,  upon  the  terms  of  paying  a  percentage  on  the  sale  price. 
Why  should  the  Robin  Co.  not  get  a  licence  on  the  terms  granted 
to  the  Ediswan  Co.  .'  They  were  also  willing  to  import  the  wire 
and  to  pay  a  royalty  upon  every  metre  imported.  The  Court  had 
never  looked  with  favourable  eyes  upon  combinations  of  the  kind 
engaged  in  the  tungsten  wire  {business.  They  were  not  illegal,  of 
course,  but  they  were  prt  judicial  to  the  interests  of  the  public.  He 
submitted  that  the  petitioners  had  made  out  a  case  for  a  compulsory 
licence. 

His  LOBDSHIP  intimated  to  Mr.  Walter  that  he  desired  to  hear 
him  on  the  evidence  that  had  been  given. 

Mb.  Walter  said  certain  sections  of  the  Patents  Act  were 
imposed  on  patentees  who  were  unreasonable,  but  the  case  con- 
templated by  the  sections  had  not  been  attempted  to  be  made  out 
by  the  present  petitioners.  They  had  put  their  case  not  on  the 
ground  that  the  public  were  in  any  way  hurt,  but  that  they,  the 
petitioners,  were  refused  a  licence,  and  that  the  true  construction 
of  the  sections  was  that  anyone  might  have  a  licence  under  any 
letters  patent,  and  that  the  desire  of  an  individual  to  work  under 
the  patent  was  sufficient  to  justify  the  Court  granting  a  licence. 
The  petitioners'  case  must  be  put  as  high  as  tha'.  They  said  they 
would  like  to  have  a  licence  under  a  group  of  patents  which 
covered  a  large  number  of  alternative  methods  of  working,  and 
then  they  would  elect  what  they  would  do.  There  was  no  evi- 
dence of  any  existing  trade  or  industry  being  unfairly  prejudiced, 
or  of  any  new  trade  or  industry  being  unfairly  prejudiced. 
Neither  was  there  any  evidence  of  any  demand  for  the  tungsten 
wire  except  by  this  company.  The  petitioners  wanted  to  reap 
where  others  had  sown  by  adding  a  small  improvement  to  an 
existing  invention  and  obtaining  the  benefit  for  themselvep.  They 
did  not  say  under  which  patent  they  wanted  to  work,  but  they 
came  to  the  Court  for  a  general  licence. 

Mr.  Colefax  said  his  clients,  Siemens  Bros.,  were  the  owners  of 
three  patents,  and  the  patented  article  in  respect  of  each  was 
different,  because  the  process  was  different.  No  default  on  the 
part  of  his  clients  had  been  proved  as  regarded  the  manufacture  of 
the  patented  article.  Messrs.  Siemens  offered  the  petitioners  to 
make  their  lamps  on  terms  that  were  not  unreasonable.  The 
petitioners  gave  it  out  that  their  lamp  would  be  a  double-life  lamp, 
and  that  was  the  basis  on  which  they  were  going  to  conduct  their 
business.  It  would  be  a  great  injustice  to  the  Siemens  Cc.  if  the 
petitioners  were  to  be  put  in  a  position  of  being  able  to  come  into 
the  market,  and  with  a  lamp  that  was  going  to  last  twice  as  long 
as  a  single  life  lamp  and  sell  at  the  same  price.  The  Siemens  Co. 
therefore  said  to  the  petitioners :  "  We  will  supply  you  with  the 
lamp,  and  all  we  ask  of  yon  is  that  you  shall  sell  it  at  not  less 
than  Is.  above  the  single-filament  lamp.  "  That  was  not  an 
unreasonable  request. 

His  Lordship,  in  reserving  his  judgment,  said  that  if  he  desired 
to  hear  the  respondents'  evidence,  he  would  give  connsel  notice  and 
fix  a  day, 

R.  L.  Jones  &  Co.,  r.  Obphecm,  Ltd. 

Mb.  Vebey,  one  of  the  High  Court's  Official  Referees,  on  Friday 
March  6th,  commenced  the  hearing  of  an  action  in  which  plaintiffs, 
a  firm  of  electrical  engineers  carrying  on  business  at  Teddington, 
sought  to  recover  from  defendants,  a  Cinema  Theatre  Co.,  running 
picture  palaces  in  various  parts  of  the  country,  the  balance  of 
an  account  for  elentrical  fittings,  &?.,  for  a  theatre  at  Croydon, 

The  claim,  said  Mr,  V/oodcock.  who  appeared  for  the  plaintiffs, 
was  divided  into  two  parts,  the  first  two  items  of  £,00  each 
coming  under  a  general  contract  for  fitting  up  the  theatre,  a  con- 
tract which  provided  for  payments  upon  architect's  certificates, 
and  as  to  those  he  (counsel)  contended  that  it  was  not  competent 
for  the  defendants  to  go  outside  their  contract  The  other  item 
of  £46  lis,  was  for  an  electric  motor  and  gear  for  raHing  the 
curtain,  which  was  outside  the  contract  work,  which  was  to  be 
done  for  £29.s.  Specifications  and  an  estimate  were  sub- 
mitted by  the  plaintiffs,  and  approved  by  Mr.  Gilbert  Booth, 
the  defendants'  architect,  who  wrote  an  acceptance,  the  plaintiffs' 
undertaking  being  to  do  all  the  work  of  electric  lighting  and 
installing  plant  at  the  theatre.  The  work  proceeded,  and  pay- 
ments were  made  from  time  to  time  on  certificates  ;  but,  notwith- 
standing the  certificates,  the  defendants  now  sought  to  go  behind 
them,  and  defended  the  claim  on  the  ground  that  the  work  was  not 
carried  out  according  to  contract,  and  that  it  was  negligently  and 
improperly  performed.  On  particulars  being  applied  for,  they 
said  that  the  motor-generators  were  not  fixed  so  as  to  avoid  vibra- 
tion, the  result  of  which  was  damage  to  the  building,  and  noise 
causing  annoyance  to  the  audience.     The  generators,  said  counsel. 


were  fixed  under  the  supervision  of  the  defendants  own  architect, 
who  chose  the  places  where  they  were  to  be  fixed,  and  he  would 
not  allow  the  generators  to  be  bolted  into  proper  cement-beds.  If 
there  were  vibration,  counsel  contended,  it  could  easily  have  been 
remedied,  and  throughout  the  whole  of  the  correspondence  he 
could  find  no  complaint  in  regard  to  them.  It  was  not  until 
particulars  were  filed  in  the  action  that  any  complaints  were  made 
about  vibration.  Defendants  further  complained  that  the 
motor-generators  sparked  badly,  but  plaintiffs  said  that 
if  there  were  sparking,  it  resulted  from  proper  atten- 
tion not  being  given  to  the  machines.  When  fitted 
they  weie  not  sparking  unduly,  and  were  showing  no  signa 
of  defect.  The  plaintiffs  supplied  Newton  generators,  which 
were  the  best  on  the  market.  The  architect  was  satisfied,  and  there 
was  no  suggestion  by  him  that  they  were  not  what  they  should  be. 
Then  the  defendants  said  that  the  lighting  was  defective,  but 
that  was  denied  by  the  plaintiffs,  who  stated  that  any  small 
defects  were  remedied  at  once.  All  the  small  matters  complained 
of  had  been  remedied,  and  no  complaint  had  been  made  after- 
wards until  affidavits  were  filed  under  Order  14.  The  work  was 
duly  passed  by  the  local  authorities,  by  the  lighting  authority,  by 
the  police,  and  by  their  own  architect.  There  was,  moreover,  no 
condition  in  the  contract  as  to  the  silent  working  of  the  motor. 
It  was  quite  impossible,  where  a  curtain  motor  was  placed  inside 
the  theatre,  to  avoid  some  noise,  and  conEequently  the  common 
thing  was  to  have  the  motor  placed  ontEide.  In  this  case  the 
architect  had  to  say  where  it  should  be  placed,  and  he  chose  & 
place  under  the  stage,  although  it  was  pointed  out  to  hisa  that 
there  might  be  noise  owing  to  the  stage  acting  as  a  somnding^ 
board. 

Some  evidence  was  given  in  confirmation  of  the  statements  of 
counsel,  and  the  hearing  was  adjourned  until  Monday,  Ma:ch  loth. 


SlNCLAIK    C.    LeVINSKY. 

In  the  Shoreditch  County  Couit  on  Friday,  before  his  Hononr 
Judge  Cluer,  Charles  Sinclair,  trading  as  the  MacFarland  Electrical 
Co,,  of  83,  Camberwell  Road,  S,E.,  sutd  Abraham  Lavineky,  of 
Canonbury,  to  recover  £63  10s.  for  electrical  goods  sold  and 
delivered  for  the  DaLton  Plaj  house  Cinema,  Kingsland.  The  case 
had  been  remitted  from  the  High  Court. 

Mr.  A,  E.  Robinson  appeared  for  the  plaintiff,  and  the  defendant 
in  person. 

It  appeared  that  arrangements  were  made  to  build  the  cinema» 
and  Messrs.  Gasson,  Cockerill  &  Cc.,  Ltd.,  got  the  building  contract. 
Payment  had  mostly  been  made  by  bills,  accepted  by  a  Mr.  Davis, 
who  made  the  contract,  and  had  formed  the  subject  of  High 
Court  actions.  It  was  alleged  that  although  Davis  was  the  signa- 
tory to  the  contract,  the  real  one  concerned  was  the  defenc  ant, 
whom,  it  was  quite  understood,  was  financing  Mr.  Davis,  The 
electrical  goods  concerned  in  the  action,  it  was  suggested,  were 
extra  to  the  building  contract,  and  the  defendant  himself  chose 
them  and  ordered  them,  together  with  Mr.  Davis. 

The  Plaintiff  gave  evidence  as  to  this,  and  said  the  only  one 
he  recognised  in  the  matter  was  the  defendant,  who  wasintrodnced 
to  him  by  the  architect.  It  was  true  Mr.  Davis  was  present  whea 
the  goods  were  selected,  but  he  appeared  to  be  in  the  position  of 
adviser,  as  the  defendant  did  not  appear  to  understaind  things 
thoroughly,  but  nothing  was  ordered  except  with  the  sanction  of 
the  defendant. 

Mr.  Ebnest  Cannell,  the  architect,  said  the  defendant  said  he 
would  see  that  the  plaintiff  was  paid  every  penny.  The  builders 
refused  to  order  the  electrical  fittings,  as  they  said  they  were 
extra  to  the  contract.  Had  the  work  gone  through  the  builders  it 
would  have  cost  10  per  cent,  more — their  profit. 

After  a  good  deal  of  detailed  evidence  had  been  given,  judgment 
was  entered  for  the  plaintiff,  with  costs. 


A  Question  of  Discount. 


In  the  City  of  London  Court,  on  March  5th,  before  his  Honour 
Judge  Rentoul,  K.C,  Mr.  George  Braulik,  electrician,  8.  Lambeth 
Hill,  E.C,  brought  an  action  against  Mr,  E  C.  Goodfellow,  elec- 
trician, 28,  High  Street,  Highgate,  to  recover  £1  17a,  5d,,  beiDjt 
the  balance  of  a  substantial  account  for  electrical  acceseoriee 
supplied.  The  defendant  .said  that  when  the  plain'  iff  executed  his 
various  orders  it  was  agreed  that  be  was  to  have  5  per  cent,  i  S 
the  catalogue  list  in  addition  to  60  per  cent,  if  he  bought  fiOods 
to  the  value  of  £25  or  more.  He  put  it  on  the  order  so  there 
should  be  no  misunderstanding.  The  plaintiff's  representative 
said  that  they  had  given  the  defendant  50  per  cent,  discount,  and 
their  point  was  their  traveller  had  agreed  to  give  another  5  per 
cent,  if  the  money  was  paid  within  a  reasonable  time,  and  that 
in  their  view  the  defendant  had  not  made  his  payments  within  a 
reasonable  time.  Judge  Rentoul,  K.C.  faid  in  the  absence  of  the 
traveller  he  must  accept  the  defendani's  description  of  the  trans- 
action. The  plaintiff,  like  all  other  i-uppliers  of  electrical  acces- 
sories, issued  a  catalogue  charging  100  per  cen*.  more  than  he 
was  willing  to  take  for  the  goods.  That  was  done  for  the 
benefit  of  the  innocent,  but  with  traders  like  the  defendant  they 
knew  they  could  get  ,00  per  cent.  eff.  It  was  a  business  matter. 
It  was  very  similar  in  the  piano  trade,  where  people  could  tell 
their  friends  that  they  had  bought  an  instrument  listed  at 
100  guineas  when  they  had  in  fact  paid  £!.'>  for  it.  He  went 
through  the  accounts,  and  in  the  end  gave  judifinent  for  the 
plaintiff  for  Os.  7d.  and  coats.  The  defendant  sntvseqnently 
returned  and  asked  for  his  costs,  but  was  informed  he  wonld 
have  to  pay  the  plaintiff's  costs  instead  of  receivirg  any  fir 
himself. 
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PowKB  House  Accident.— Railway  Co.  Fined. 

At  Formby,  on  March  3rd,  the  Lanes,  and  Yorkshire  Railway  Co. 
were  SDmmoned  for  a  breach  of  the  Factory  and  Workshops  Act  in 
connection  with  an  accident  which  occurred  at  the  Formby  power 
hoaae.  Mr.  Samuel  Pope  (instructed  by  the  Mr.  L.  S.  Holmes), 
appeared  for  the  Director  of  Public  Prosecutions,  and  Mr.  Hjslcp 
Maxwell  (instructed  by  Mr.  ParmiterX  represented  the  company. 

The  accident,  it  was  stated,  occurred  as  the  result  of  two  men 
continuing  to  work  at  a  live  switchboard.  According  to  regula- 
tions, they  shouU  have  left  the  work  until  midnight,  when  the 
switchboard  would  be  dead.  They  did  the  work  on  their  own 
responsibility.  When  Hitdley,  one  of  the  men,  was  on  a  step 
ladder,  a  cable  he  was  carrying  caught  a  live  part  of  the  plant. 
He  was  thrown  from  the  ladder  and  severely  burned.  He  was 
receiving  hospital  treatment,  and  the  company  were  paying  him 
compensation. 

Mb.  Maxwell  pointed  out  that  the  company  could  have  taken 
proceedings  against  Hindley  for  his  action  in  working  contrary  to 
regulations,  but  they  had  preferred  to  take  the  responsibility  for 
what  he  had  done. 

The  Magistrate  imposed  a  penalty  of  £20  and  £-'0  coats. 


WAR    ITEMS. 


Damages  against  West  Ham  Corporation. 

Damages  to  the  amount  of  £300  were  awarded  in  the  King's 
Bench  Division,  on  Friday,  before  Mr.  Justice  Shearman  and  a 
common  jury  to  Herbert  Spicer,  a  baker's  assistant  of  Leyton, 
against  the  West  Ham  Cjrporation.  Last  May  he  was  driving  his 
van  along  the  Broadway,  Stratford,  when  a  wheel  was  wrenched 
off,  it  was  alleged,  owing  to  the  defective  condition  of  the  tram- 
way rente.  Plaintiff  was  thrown  to  the  road  and  broke  his  arm, 
and  it  was  said  that  the  movement  of  the  arm  was  permanently 
impaired.  The  Corporation  denied  the  allegations  on  which  the 
claimed  was  based. 

HoLBBOOK  I-.  Ford. 

Ik  the  City  of  London  Court,  on  February  25th,  before  Mr. 
Registrar  Wild.  Messrs.  J.  Holbrock  A;  Co.,  electricians,  Foster 
Lane,  EC,  sued  Mr.  Ford,  shirtmaker,  for  l.U.  6d.  for  fitting  up 
electric  light  at  premises  situate  in  Cheapside. 

The  plaintiffi'  witness  said  that  Mr.  Ford  made  an  application 
to  them  to  fit  the  premises  up  with  electric  light.  The  work  was 
carried  oat  and  no  complaint  was  made.  There  were  several  appli- 
cations for  payment,  and  then  Mr.  Ford  said  he  would  let  them  have 
something  on  account.  Later  it  was  suggested  to  them  that  it  was 
Mrs.  Ford  for  whom  the  work  had  been  done,  and  she  had  since  been 
added  to  the  proceedings.  In  January  Mr.  Ford  came  to  them  and 
told  them  he  had  nothing  whatever  to  do  with  the  business.  That 
was  the  only  evidence  they  had  on  that  matter.  The  defendant, 
Mr.  Ford,  said  he  was  instructed  by  Mrs.  Ford  to  have  the  electric 
light  put  up.  He  (defendant)  was  only  working  as  a  porter  for 
Mrs.  Ford,  and  was  getting  no  salary.  Mrs.  Ford  had  asked  him  as 
M  favour  to  get  the  light  put  in.  The  Registrar  said  that  the  defen- 
dant went  to  the  plaintiffs  and  did  not  say  a  word  about  Mrs. 
Ford  being  liable,  but  had  himself  given  the  plaintiffs  the  order 
for  the  work.  What  Mrs.  Ford  had  said  to  him  (defendant)  was 
not  conveyed  to  the  plaintiffs.  The  defendant  said  what  he  had 
■done  was  done  on  behalf  of  Mrs.  Fjrd. 

The  Registbab  said  the  defendant  should  have  given  the 
plaintiffs  the  opportunity  of  trusting  Mrs.  Ford.  The  defendant  had 
made  himself  responsible  for  the  work.  There  was  no  evidence  in 
the  case  except  what  the  defendant  said  about  Mrs.  Ford,  and  she 
would  be  struck  out  of  the  proceedings. 

The  Defendant  said  he  had  nothing  to  do  with  the  matter.. 

The  Registbar  :  You  have  everything  to  do  with  it.  You  have 
sriven  the  order  for  the  work.  You  say  you  act  as  agent  for  Mrs. 
Ford,  but  inasmuch  as  you  never  mentioned  it  to  the  plaintiffs,  yon 
have  made  yourself  responsible.  It  is  no  use  your  now  saying  the 
debt  belongs  to  someone  else. 

Judgment  was  given  for  the  plaintiffs,  and  an  order  made  for 
payment  in  li  days. 

The  Value  ok  a  Dog. 

At  the  Manchester  Assizes  on  February  26th,  James  Billingtor, 
travelling  dealer,  of  HUda  Street,  Moston,  brought  an  action  for 
damages  against  the  Manchester  Corporation,,  alleging  that  he 
received  injuries  while  travelling  on  a  city  tramcar,  through  the 
driver  pulling  up  the  car  suddenly.  The  driver  of  the  car  stated 
that  he  pulled  up  suddenly  to  avoid  running  over  a  dog.  Damages 
of  £100  were  awarded  to  the  plaintiff,  and  the  jury  expressed  the 
hope  that  the  driver  would  not  suffer  in  any  way.  Mr.  Justice 
Sankey  expressed  a  similar  hope,  and  counsel  undertook  to  convey 
these  expressions  to  his  cUents — the  Corporation. 


Ban  on   Electricity   in    Rus.sian    Churches.— The 

Bparchial  Congress  of  Divines,  having  considered  the  principle  and 
the  practical  aspect  of  allowing  electric  lighting  in  the  churches 
in  no  case  to  be  allowed  in  chandeliers,  or  before  the  sacred  ikons 
Cimagee),  has  proposed  to  lay  a  tax  on  the  churches  that  use  elec- 
tricity, in  favour  of  the  Eparchial  candle  factory.  The  tax  is  to 
be  40  copecks  (about  103.)  per  lamp  per  year.  The  only  lamps  to 
be  exempt  from  this  tax  are  those  illuminating  vestibules.  Cold 
churches,  where  services  are  only  held  in  the  summer  time,  will 
pay  only  half  the  tax. 


.American  Electrical  Exports. — The  American  "  Electrical 
Review  and  Western  Electrician  "  publishes  the  following 
particulars  of  the  U.S.  electrical  exports  for  last  December, 
and  also  for  the  calendar  year  1914: — 

The  December  total  was  slightly  below  that  of  the  pre- 
ceding month,  and  still  much  below  that  of  the  correspond- 
ing month  in  1913.  -  For  the  four  classes  for  which  the 
number  of  articles  shipped  is  given  in  the  Government 
reports,  there  were  exported  in  Decemljer  the  following: 
Electric  fans,  693;  arc  lamps,  52;  carbon-filament  lamps, 
34,856;  metal-filament  lamps,  383,545. 


.\rticles. 

Dec.  1914. 

,     Dec.  1913. 

Batteries 

$      58,947 

$     45,928 

Dynamos  or  generators 

262,325 

181,407 

rans 

13,784 

19,012 

Insulated  wire  and  cables 

92,146 

190,090 

Interior    wiring     supplies, 

etc. 

(including  fixtures)    ... 

54,836 

52,125 

Lamps — 

Arc         

742 

2,776 

Carbon-filament 

3,962 

14,785 

Metal-filament     

64,058 

21,267 

Meters    and     other    measuring 

instruments 

21,200 

— 

Motors       

271,192 

376,122 

.Static   transformers 

62,097 

134,213 

Telegraph  instruments   (includ- 

wireless  apparatus)    ... 

2,118 

31,999 

Telephones           

113,627 

159,030 

All  other 

599,529 

1,005,245 

Total 


$1,620,563     $2,233,999 


The  table  of  monthly  totals  for  the  year  1914  shows  that 
early  in  the  year  already  there  was  a  decline  month  by 
month  from  the  hi.gh  totals  of  1913,  which  became  most 
marked,  however,  in  .August,   the  first  month  of  the  war: — 


Months,  1914. 
January 
February     . . . 
•March 
April 
Mav 
June 
July 
-August 
September 
October 
November    ... 
December   ... 


Electrical 
Exports. 
...  $1,947,646 
...  1,930,513- 
...  2,104,332 
...  1,741,551 
,..  2,040,720 
...  1,450,437 
...  1,415,360 
...  1,024,010 
...  1,548,468 
...  1,494,792 
...  1.644,723 
...     1,620,563 


The  annual  totals  for  the  years  following  1908,  when  the 
last  general  export  depression  reached  its  lowest  point,  are: 

Electrical 
Years.  Exports. 

1908  $12,613,730 

1909           13,027,550 

1910           17,001,126 

1911            19,355,536 

1912           23,212,813 

1913           28,197,363 

1914           19,963,115 

American     Electrical    Industry:    Its     Opportunity. — "  In 

every  industry  the  business  leaders  are  realising  that  an 
emergency  e.xists.  Methods  and  policies  are  changing.  The 
overworked  word  "efficiency"  which  rolled  so  smoothly 
from  the  tongues  of  many  for  several  years,  has  come  to 
have  a  new  meaning.  We  all  know  that  intensified  produc- 
tion and  efficiency  in  the  shop  and  in  the  office  have  been, 
to  a  great  degree,  matters  of  a  conversational  character. 
To-day  men  are  more  than  ever  earnestly  seeking  better 
ways  of  doing  business,  and  it  is  a  part  of  every  business 
man's  creed  that  it  is  along  the  lines  of  intensified  produc- 
tion and  increased  efficiency  of  operative  movements  that 
increased  profits  lie.  Business  men  are  planning  ways  and 
means  to-day  that  either  because  of  conservatism  or  fear 
would  have  received  but  scant  consideration  only  a  short 
time  ago.  The  dearth  of  raw  materials  forced  upon  us  by 
the  European  war,  which  has  deprived  us  of  easy  and 
economical  access  to  many  things  regarded  as  indispensable 
in  the  fabrication  of  many  materials,  has  quickened  the 
impulse  of  the  American  inventor  and  manufactur^er,  and 
new  industries  are  springing  up  where  it  has  heretofore 
been  considered  impossible  to  make  a  safe  inv'-estment,  to 
say  nothing  of  gaining  a  decent  livelihood.  The  necessity 
for  quickly  establishing  new  industrial  relations  and  a  better 
understanding  of  manufacturers  in  genera!  of  the  economy 
and  refinement  of  control  of  electrical  energy,  are  attract- 
ing the  brightest  minds  of  aggressive  manufacturers  in 
every  line  of  commercial  activity  to  the  use  of  electrical 
apparatus.  .  .  .  The  present  crisis  is  the  oooortunitv  of 
the  electrical  industry.  As  our  factories  become  busier  and 
busier  there  will  be  a  greater  demand  for  motor-driven 
apparatus,   for  other  electrical  appliances,  and  as  the  busy 
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plants  work  up  to  thoir  normal  capacity  the  greater  will 
become  the  demand  for  controlled  power.  As  the  necessity 
for  nij^'ht  work  comes  on  the  desirability  of  the  use  of  elec- 
ti'icity  as  a  medium  of  illumination  will  become  more  and 
more  apparent.  Any  material  prosperity  which  may  come 
to  other  industries  means  a  tenfold  increase  in  the  prosperity 
•of  those  having  to  do  with  the  generation  of  electrical 
energy  and  the  manufacture  and  distribution  of  industrial 
•electrical  appliances." — "  Electrical  Review  and  Western 
Electrician." 

An  Appeal  for  Belgian  Refuj^ees. — Seventy  little  Belgian 
■orphan  children  whose  home  (the  Cathedral  Orphanage)  in 
Malines  was  burnt  to  the  ground  by  the  Huns,  arrived  in 
England,  via  Holland,  in  charge  of  their  matron  and  Canon 
de  Weerdt,  in  a  pitiable  plight.  A  place  of  refuge  was  found 
for  them  at  "  Highlield,"  Hendon,  near  London.  "  High- 
field  "  was  formerly  a  high  school  for  girls,  but  it  is  now 
the  property  of  the  International  Correspondence  Schools, 
who  purchased  it  the  month  before  the  war  as  a  site  for  new 
headquarters  for  the  Schools.  The  military  authorities 
accepted  the  I.C.S.  offer  of  the  premises  for  accommodating 
wounded  soldiers,  but  the  claim  of  the  seventy  little  ones 
was  more  immediately  pressing  and  the  buildings  were 
placed  at  the  disposal  of  the  Reverend  Mother  of  La  Sagesse 
"Convetjt,  which  is  near  by,  as  a  Home  for  Refugees,  for 
twelve  months  at  a  rental  of  one  shilling  per  annum,  the 
upkeep  of  the  grounds  and  the  other  incidental  expenses  of 
the  estate  being  undertaken  by  the  directors  of  the  LC.S. 
The  story  of  how  the  necessary  furniture  was  got  together, 
how  the  continuous  flight  from  Belgium  brought  heavy 
demands,  increasing  the  number  in  the  home  to  17.5,  includ- 
ing 90  orphans,  how  all  of  these  have  been  and  are  being 
fetl  and  clothed,  and  the  children  taught  and  trained,  how 
supplies  have  run  perilously  short,  and  how  urgent  is  the 
need  for  assistance  in  order  that  the  merest  necessaries  mav 
be  provided — all  these  things  and  more  are  told  in  a  pamphlet 
issued  by  the  LC.S.  The  claims  of  Belgium  are  common  to 
all  Englishmen,  and  we  pass  on  the  app>eal  of  the  Reverend 
Mother  and  the  Sisters  of  the  Convent,  heartily  commend- 
ing it  to  the  generosity  of  our  readers.  One  way  in  which 
support  may  be  given  is  by  purchasing  tickets  for  a  special 
matinee  of  "  A  Country  Girl  "  that  Mr.  George  ExJwardes 
has  kindly  consented  to  give  at  Daly's  Theatre  on  Wednes- 
day, March  24th,  for  the  benefit  of  the  Home.  These  may 
be  obtained  from  Mr.  Edgcumbe  Brighten,  at  the  LC.S. 
Offices  in  Kingsway. 

The  Swiss  Aluminium  Co. — The  Chairman  of  the  Neu- 
hausen  Aluminium  Industry  Co.  has  now  made  a  definite 
statement  setting  forth  the  purely  Swiss  character  of  this 
undertaking,  whilst  the  shareholders  have  unanimously 
sanctioned  an  alteration  in  the  company's  statutes  express- 
ing the  Swiss  nature  of  the  enterprise  in  a  more  definite 
form.  Why  such  steps  should  be  deemed  necessary  is  ex- 
plained by  the  fact  that  the  French  Government  has  placed 
under  compulsory  administration — sequestration  according 
to  the  Chairman — the  company's  subsidiary  in  Marseilles, 
which  bears  the  title  of  the  Society  Francaise  pwur  I'lndus- 
trie  de  1 'Aluminium.  The  Chairman,  in  the  course  of  the 
declaration  made  at  the  recent  annual  meeting,  emphasised 
that  the  undertaking  is  a  purely  Swiss  company  which  was 
formed  26  years  ago,  and  still  remains  under  the  same  chair- 
manship and  the  same  management,  and  by  far  the  greatest 
number  of  the  shares  have  been  in  Swiss  ownership  for  many 
years  past.  The  company  has  lodged  a  protest  against  the 
action  taken  by  the  French  Government,  and  hopes,  with 
the  support  of  the  Swiss  Federal  Council,  to  secure  the 
removal  of  the  sequestration  of  the  French  branch  company. 
Colonel  Huber,  tlie  chairman,  is  reported  to  have  further 
stated  that  the  rumours  circulated  that  the  company  was  a 
German  undertaking  emanated  from  former  French  part- 
ners and  collaborators  who  wished  to  injure  the  enterprise 
on  tlie  pretext  of  patriotism.  However  that  may  be,  wt- 
note  from  the  reports  published  in  the  (jerman  newspapers 
of  the  company's  meeting  that  an  addition  of  three  Swiss 
had  been  made  to  the  board  of  directors,  which  now  con- 
sists of  nine  Swiss  an<l  si.x — not  Germans  but  "  foreigners." 
If.  then,  no  addition  had  been  made  to  the  board,  the  num- 
ber of  "  foreigners  "  would  have  still  been  equal  to  the 
Swiss.  It  seems  unfortunate  that  the  number  of  native 
Swiss  has  not  been  in  a  majority  for  years  past. 

Japan  and  Australia. — "The  Sydney  Morning  Herald" 
states  that  Japanese  Trade  Commissioners  were  in  .'\us- 
ti'alia  in  January  with  the  object  of  forminga  stronger  bond 
of  commerce  Ixjtween  the  two  nations.  The  head  of  the 
delegation,  Dr.  J.  Miura,  who  is  secretary  to  the  De- 
partment of  Commerce  of  the  Japanese  Government, 
interviewed  some  of  the  directors  and  heads  of  depart- 
ments of  business  firms.  Dr.  Miura  intends  to  stay  in 
Sydney  for  two  months,  after  which  he  will  visit  Melbourne, 
Adelaide,  Tasmania,  and  New  Zealand.  His  object  is  to 
interview  the  officials  of  the  various  State  and  Common- 
wealth Governments.  The  other  members  of  the  delega- 
tion, Messrs.  F.  S.  Nakagawa,  N.  Matumora,  and  K.  His- 
hida,  are  all  business  men  in  a  large  way  in  their  own  coun- 
try, and  they  are  at  present  getting  into  touch  with  the 
heads  of  the  big  business  houses  in  Sydney.  Mr.  Matumora 
state<i  that  he  intended  to  investig;itc  conditions  and  find 
out  what  was  wantctl.  His  firm  were  large  general  im- 
1)Orters  and  exporters.     They  would   take  in   Japan  almost 


anything  that  .Australia  could  offer.  Till  recently  they  had 
been  importing  large  quantities  of  machinery  from  England, 
but  this  was  now  obtainable  only  in  limited  quantities.  The 
market  in  Japan  was  dull,  and  they  were  looking  farther 
afield  for  trade.  He  saw  great  possibilities  for  a  market  in 
.\ustralia  for  glassware,  which  they  could  produce  in  un- 
limited quantities  in  Japan. 

Board  of  Trade  Assistance. — In  connection  with  the 
special  arrangements  which  have  been  made  in  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade  for  deal- 
ing with  enquiries,  a  list  of  goods  which  firms  in  this  coun- 
try have  intimated  that  they  are  prepared  to  suppy  is  now 
ready,  and  may  be  obtained  on  application  to  tlie  Director 
of  the  Branch  at  73,  Basinghall  Street,  London,  E.C.  The 
Branch  has  also  issued  List  No.  9  of  articles  which  en- 
quirers desire  to  purchase. 

Electric  Li^htinj;  Engineers. — .V  Cardiff  paper  says  that 
on  March  3rd  the  Second  Reserve  Electric  Lighting  Com- 
panies of  the  Glamorgan  Fortress  Engineers  left  Cardiff  for 
Milford  Haven.  They  numbered  61  and  were  under  the 
command  of  Captain  Courtis,  the  other  officers  being  Lieut. 
E.   P.   Rees  and  Lieut.  Price. 

Bradford  Electricity  Employes'  Wages. — The  Electricity 
Committee  of  the  Bradford  Corporation  recently  passed  a 
resolution  advancing  the  wages  of  engineers  in  the  employ 
of  the  department  by  3s.  per  week  and  reducing  their  hours 
to  eight  per  day. 

Roll  of  Honour. — Private  John  Horrocks,  who  has  died 
at  Blackpool,  where  he  was  in  training,  was  formerly  em- 
ployed by  the  Lancashire  Dvnamo  and  Motor  Co.,  Trafford 
Park,  and  representatives  of  the  firm  attended  the  funeral 
last  week. 

Private  Walter  Haynes  (IQ^  formerly  in  the  employ  of 
the  Salford  Tramways  Department,  has  been  killed  in 
action. 

On  January  23rd,  Private  H.  Dixon,  of  the  1st  West 
Yorkshire  Regiment,  was  fatally  shot  by  a  German  sniper. 
He  was  a  reservist,  and  prior  to  the  war  was  employed  as 
a  conductor  on  the  I>;eds  tramways. 


BUSINESS    NOTES. 


Trade  AiinoHnceiuents.— Messes.   T.    WAtNWRiGHT 

AND  Sons,  Ltd.,  electricians,  have  removed  from  257  to  329,  Lord 
Street,  Southport,  their  old  premises  beinc  required  for  demoli- 
tion. 

The  London  and  Ruobt  Engineebino  Co.,  Ltd.,  have 
removed  to  36  and  37,  Qaeen  Street,  EC  ,  which  will  also  be  the 
London  address  of  The  Rdgby  Lamp  Co.,  Ltd  ,  and  Messrs  .Ias. 
Peoctob,  Ltd.  Their  telephone  number  "  City  5252,"  and  tele- 
graphic addrefs  :  "  Cleodora,  Cannon,  London,"  remain  un- 
changed. 

Russia. — n.ll.  Consul-General  at  Moscow  reports  that  a 
firm  in  that  city  wishes  to  purchase,  from  United  Kingdom  manu- 
facturers, electrical  fittings  and  appliances.  The  firm  is  a  large 
concern.  Further  communications  should  be  addressed  to  the 
British  Consulate-General,  Moscow. 

Rankriiptcy  I'roccedins'.s. — Alukut  Whitklky,  elec- 
trical and  mechanical  engineer,  Tudno  Works,  Tudno  Street,  Llan- 
dudno, Carnarvon. — The  public  examination  of  this  debtor  took 
place  at  the  Magistrate's  Room,  Bangor,  last  week,  when  the 
statement  of  affairs  sho we i  an  estimated  deficiency  of  £310.  The 
failure  was  due  to  want  of  capital,  less  of  money  in  former  partner- 
ship and  to  the  giving  of  long  credit.  The  debtor  stated  that  he 
commenced  with  borrowed  capital,  and  had  ntver  been  able  to 
repay  the  loan?.  When  in  partnership  he  and  his  partner  drew 
out  about  258.  a  week.  He  made  more  than  that  as  a  workman. 
There  were  now  no  remaining  liabilities  of  the  partner-<hip.  When 
he  commenced  to  trade  on  his  own  account  he  had  about  £60 
worth  of  stock  and  borrowtd  about  £10.  Altogether  he  borrowed 
about  £150  from  his  mother,  which  was  still  unpaid  He  had 
borrowed  other  sums.  He  sublet  part  of  his  workshop  for  £10  a 
year.  It  cost  him  £.s  plus  rates  and  taxee.  He  used  to  obtain  a 
fair  amount  of  contract  work  apart  from  cinema  contract  work. 
He  had  kept  two  men  regularly,  and  had  to  pay  their  wages 
whether  he  had  work  or  not.  He  borrowed  some  of  the  money  to 
pay  a  specified  creditor.  He  had  no  account  to  show  what  profit  or 
loss  he  had  made.  He  claimed  a  substantial  balance  of  an  account 
againnt  a  cinema  company,  and  an  independent  engineer  had  been 
oallfd  in  who  had  not  yet  given  his  report.  Hij  claim  was  for 
£142.  Of  late  he  hed  drawn  £2  a  week  ont  of  the  business, 
which,  however,  could  not  really  stTnd  it.  lis  had  intended  to 
offer  a  composition,  but  that  idea  fell  through.  The  examination 
was  closed,  the  Official  Receiver  remarking  that  the  debtor  had 
given  every  help  in  the  elucidation  of  his  affairs. 

Geo  Dhi\EU  .t  Son,  electrical  and  mechanical  engineers.  Hythe 
Road,  Willesden  .lunction,  N  W. — Receiving  order  made  March  fith 
on  creditor's  petition.  First  meeting,  March  23rd  ;  public 
examination,  April  2L'nd,  both  at  Carey  Street,  W  C. 

For  Sale. — Walthamstow  I'.O.C.  have  for  disposal  one 
160-KW.  and  one  133-KW.  vertical  Westinghouse  gas  engines,  direct 
coupled  to  ICiO-volt  D.o.  generators.  Tenders  by  March  21th. 
Particulars  are  given  in  our  advertisement  pages  to-day. 
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Catalogues  and  Lists.— Edison  c<:  Swan  United 
Electkic  Light  Co.,  Ltd.,  Pondet's  End.— Two  new  cards — 
one  a  postal  card  and  the  other  a  folder.  The  former  gives  prices 
of  Royal  Ediswan  drawn-wire  lamps ;  the  latter  gives  fuller 
information,  prices  and  illustrations  of  the  same  lamps.  Both 
bear  in  colour  a  new  Ediswan  pictorial  design  for  war  time,  the 
object  of  which  is  to  emphasise  that  the  lamps  give  a  strong  and 
penetrating  light,  and,  we  suppose,  wUl  stand  anything.  A  publicity 
novelty  in  the  shape  of  a  small  blotter  has  also  been  received. 

Jackson  Electric  Stove  Co.,  Ltd.,  38,  Blandford  Street, 
London,  W.— Two  price  cards  (Nos.  9  and  10)  with  illustrations 
and  brief  particulars  of  their  electric  grills  and  breakfast  cooker 
respectively. 

General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street,  E.G. — 
Leaflet  No.  H  1,858,  illustrating  and  describing  Magnet  portable 
electric  cookers,  models  A  and  B. 

The  St.  Helens  Cable  and  Rubber  Co.,  Ltd.,  Warrington. — 
Booklet  ariving  the  actual  experience  of  users  of  cab-tire  sheathed 
cable,  with  oiher  information.  The  uses  referred  to  include  the 
wiring  of  chemical  works,  outdoor  cranes,  collieries,  dye  works, 
galvanising  tanks,  ironworks,  lavatories,  soap  works,  stables,  and 
many  other  difficult  situations,  such  as  motor-cars,  lifts,  ..to. 

The  Edison  and  Swan  United  Electric  Light  Co  ,  Ltd., 
123-125,  Queen  Victoria  Street,  E.G.— Leaflet  relating  to  Ozonair 
apparatus,  to  which  a  display  has  been  organised  at  the  above 
address,  machines  being  shown  suitable  for  a  variety  of  domestic 
and  business  purposes. 

Book  Notices. — The  February  number  of  the  Journal 
of  the  Tramways  and  Light  Railways  Association  contains  extracts 
(including  table  matter)  from  the  Board  of  Trade  return  respect- 
ing the  working  of  tramways,  light  railways  and  railleps  trolley 
systems  for  1913-U  :  also  interesting  excerpts  from  the  report  of 
the  London  Traffic  Branch  of  the  Board  of  Trade. 

Annuaire  de  V Electricite.  Paris :  La  Lumiere  Electriijiie. 
Price  i  fr. — This  is  the  second  edition  of  a  very  useful  publication, 
containing  a  mass  of  information  relating  to  the  electrical  industry 
in  France.  More  than  half  the  volume  consists  of  a  list  of  towns 
and  villages  which  have  a  supply  of  electricity,  with  the  name  of 
the  supply  authority,  particulars  regarding  the  supply,  and  the 
tariff.  Hamlets  of  a  few  hundred  inhabitants  are  included,  and 
we  notice  one  of  only  29. 

Other  sections  deal  with  traction,  electricity  companies,  public 
bodies  and  societies,  legislation  relating  to  electricity,  educational 
institutions  and  pcrsotmel,  the  electrical  Frees,  and  electrical  manu- 
facturers. The  work  is  very  complete,  and  should  prove  useful  to 
many  who  have  business  relations  with  our  Ally. 

The  Relty  Automatic  Telephone  Co..  Ltd.,  of  Marconi  House, 
London,  have  issued  a  booklet  describing  the  fystem  devised  by 
Messrs.  Betolander  and  Palmgren,  of  which  an  account  was  given 
in  the  Electrical  Review  of  July  lOtb,  1911  ;  the  method  of 
operation  of  the  numerous  relays  upon  which  the  system  wholly 
depends  for  its  action  is  difiicult  to  follow,  but  in  this  booklet 
excellent  diagrams  are  given,  showing  the  successive  operations 
clearly,  with  ".xplanatoi  y  letterprets,  and  illustrations  of  actual 
apparatus.  The  revolutionaiy  character  of  this  system,  as  com- 
pared with  all  previous  automatic  systems,  and  the  importance  of 
the  new  departure  thus  made,  were  emphasised  in  our  pages  at  the 
time  of  its  introduction. 

Vnifersal  JHectrieal  Directory  (J.  A.  Berlyst).  34th  Annual 
Edition.     London  :  H.  Alabaster,  Gatehouse  &  Co. 

Trade  with  Canada. — In  accordance  with  the  practice 
that  has  been  established  for  H.M.  Trade  Commissioners  in  the 
British  Self  Governing  Dominions  to  visit  the  United  Kingdom 
officially  from  time  to  time,  so  that  manufacturers  and  merchants 
may  have  the  opportunity  of  consulting  them  on  any  matters 
connected  with  their  business,  or  of  obtaining  information  as  to 
the  possibilities  of  extending  their  trade,  it  has  been  arranged  that 
H.M.  Trade  Commissioner  for  Canada  (Mr.  C.  Hamilton  Wickes) 
shall  shortly  pay  an  official  visit  to  this  country.  H.M.  Trade 
Commissioner's  visit  is  particularly  opportune  at  the  present  time, 
when  United  Kingdom  manufacturers  are  attempting  to  capture 
trade  hitherto  done  by  German  firms  in  Canada,  and  it  is  antici- 
pated that  a  very  large  number  of  firms  will  wish  to  take  advan- 
tage of  this  opportunity  to  consult  him.  Among  the  matters  in 
regard  to  which  he  is  prepared  to  give  information  and  advice  are 
the  appointment  of  agents,  methods  of  marketing  and  distribu- 
tion, terms  of  payment,  names  of  probable  buyers  of  British  goods, 
statistics  of  imports,  and  rates  of  Customs  duties,  in  Canada. 

Mr.  Hamilton  Wickes  will  attend  first  at  the  offices  of  the 
Commercial  Intelligence  Branch  of  the  Board  of  Trade  in  order  to 
meet  representatives  of  those  firms  who  may  be  able  to  see  him  in 
London,  and  afterwards  he  will  visit  such  trade  and  industrial 
centres  in  the  provinces  as  it  may  appear  most  advantsgeous  to 
visit  in  view  of  applications  that  may  be  received  from  firms  in  or 
near  those  centres,  and  from  Chambers  of  Commerce. 

In  order  that  appointments  may  be  satisfactorily  arranged,  firms 
who  may  desire  to  have  an  interview  with  Mr.  Wickes  are  requested 
to  make  their  applications  as  soon  as  possible.  Such  applications 
should  be  addressed  to  the  Director,  Commercial  Intelligpnce 
Branch  of  the  BDard  of  Trade,  73  Basinghall  Street,  London,  E.G. 
The  reference  number  C.I.B.  10732/15  should  be  quoted. 

British  Trade  with  Xigeria. — Mr.  C.  A.  Birtwistle, 

Commercial  Intelligence  Officer  in  Nigeria,  the  Correspondent  of 
the  B  )ard  of  Trade  for  that  Colony,  who  is  now  on  a  visit  to 
England,  will  attend  at  the  Commercial  Intelligence  Branch  of  the 


Board  of  Trade,  73,  BasinghaU  Street,  London,  E  C  ,  on  Wednesday. 
Thursday  and  Friday,  March  17th,  18th  and  19th,  between  the 
hours  of  10  a.m.  and  5  p.m.,  and  will  be  pleased  to  see,  by  appoint- 
ment, British  manufacturers  and  traders  who  may  desire  to 
consult  him  regarding  trade  conditions  and  openings  in  Nigeria. 
Applications  for  appointments  with  Mr.  Birtwistle  should  be  made 
promptly  to  the  Director  of  the  Commercial  Intelligence  Branch 
as  above. 

Exhibition.  —  Messrs.  Ward  &  Ooldstone  are 
exhibiting  a  large  range  of  their  British-made  electric  pocket 
lamps,  torches,  cycle  lamps,  novelties,  &c.,  at  the  Toy  Fair  and 
Market,  which  opens  at  the  Agricultural  Hall,  Islington,  on 
March  16th.  Purchasers  of  these  lines  will  be  welcomed  at  Stand 
No.  74. 

Dissolution. — Parker  &  Jubb,  electrical  engineers. 
King  Street,  Wakefield. — Messrs.  P.  Parker  &  S.  Jubb  have  dis- 
solved partnership.  Mr.  E.  A.  Fowlie,  of  15,  King  Street,  Wake- 
field, will  attend  to  debts. 

Exhibition  Postponed. — The  Shipping,  Engineering 
and  Machinery  Exhibition,  which  was  to  have  been  held  at  Oiympia 
last  September,  and  was  postponed  on  account  of  the  war,  is  to  be 
further  postponed  until  August  and  September,  1917. 


LIGHTING  and  POWER  NOTES. 


.4ustralia. — The  Taree  (N.S.W.)  Municipal  Council 
proposes  to  establish  an  electricity  undertaking  in  the  town,  and 
an  inquiry  was  to  be  held  into  the  question  of  borrowing  money  to 
finance  the  scheme. 

The  Campbelltown  (X.S.W.)  Municipal  Council  his  decided  to 
recommend  the  ratepayers  to  adopt  electricity  for  street  lighting, 
and  has  resolved  to  obtain  expert  advice  with  regard  to  the  cost 
of  the  installation. 

The  Tenterfield-  C^-S.W)  Municipal  ConncU  proposes  to  borrow 
£6,200  for  the  purpose  of  establishing  electricity  works. 

The  Warwick  (Queensland)  Municipal  Council  has  adopted  the 
report  of  the  Government  hydraulic  engineer  on  the  Canning 
Downs  water  scheme  ;  the  energy  for  pumping  purposes  is  to  be 
obtained  from  the  Warwick  Electric  Supply  Co. — Temlers. 

Bat-up. — Public  Lighting. — The  T.C.  is  substituting 
electricity  for  gas  lighting  on  the  Todmorden  Road. 

Barnet, — "Workhoitse  Lighting.— In  view  of  further 
information,  the  B.  of  G.  has  decided  to  reconsider  the  question  of 
producing  its  own  current  for  lighting  the  workhouse,  with  a  view 
to  the  supply  being  obtained  from  the  North  Metropolitan 
E.P.D.  Co. 

Batlev. — Loan  Sanction. — The  L.G.B.  has  sanctioned 
the  borrowing  of  £6,500  for  electric  cable  extensions  in  the 
districts  of  Healey,  Staincliffe,  Carlinghow  and  Bradford  Road 
West. 

A  Sub-Committee  has  been  deputed  to  consider  tenders  for 
transformers  and  switchgear,  and  also  to  report  as  to  the  provision 
of  sub-stations,  ice,  in  connection  with  the  proposed  cable 
extensions. 

Blackburn. — Restricted  Lighting. — The  order  for 
reduced  lighting  which  has  now  come  into  force,  affects  the 
public  arc  and  tramway  lighting,  while  outside  shop  lighting  is 
prohibited. 

Bexhill.— Coal  Prices,  &c.— The  T.C.  has  decided  to 
pay  the  contractors  an  additional  If.  6d.  per  ton  over  the  contract 
price  for  the  supply  of  coal  to  the  electricity  works.  The  Electricity 
Committee  has  reduced  the  public  lighting  account  by  £51  for  the 
three  months  ended  December  last  owing  to  the  restricted  lighting. 
It  was  stated  that  instructions  had  been  given  for  further  reduc- 
tions in  the  lighting  of  the  streets. 

Bradford. — The  Electricity  Committee  has  decided  that, 
pending  the  settlement  of  the  wages  question  between  the 
Federated  Employers  and  the  Amalgamated  S  iciety,  and  com- 
mencing immediately,  a  15  per  cent,  war  bonus  be  paid  to  the 
mechanics,  smiths,  fitters  and  other  workmen  in  the  electricity 
department. 

Electric  Cooking. — An  official  inspection  of  the  electric  cooking 
installation  at  the  Kursaal  (Queen's  Hall),  by  the  members  of  the 
Council,  tonk  place  on  Tuesday  evening. 

The  Lord  Mayor  occupied  the  chair  at  the  dinner  which  followed, 
and  which  was  cooked  electrically. 

In  the  course  of  the  evening,  Mr.  R.  S,  Downe,  on  behalf  of  the 
Brompton  and  Kensington  Accessories  Co.,  Ltd.,  who  supplied  the 
installation,  referred  to  the  advantages  of  eUctric  cooking,  and  to 
the  up-to-date  character  of  the  Kursaal  equipment,  which  is 
designed  to  provide  a  table  de  bote  dinner  for  500  persons.  In  an 
ordinary  middle-class  house,  he  said,  the  cost  of  electric  cooking- 
would  not  exceed  1  Ad.  per  head  per  day,  with  energy  at  Id.  per 
unit.     In  the  B.  and  K.  electric  restaurant  the  energy  used  did 
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not  exueed  ;  unit  per  head,  and  if  they  had  2''jO  meals  a  day,  he 
wonld  guarantee  that  the  energy  for  cooking  wonld  not  exceed 
!,  unit  per  head.  Amongst  the  apparatus  installed  are  a  central 
Tange  fitted  with  Bain  Marie  and  four  ovens,  a  circular  steamer, 
fish  frier,  grill  and  water  urns.  In  the  ground  floor  cafe  a  carving 
table  and  hot  cupboard,  tea  urns,  a  toaster,  cooker  and  hot-water 
geyser  are  provided,  while  further  apparatus  is  fitted  in  the  middle 
cafe.  Electrically-heated  towel-rails  are  provided  in  each  of  the 
cafei,  these  and  a  geyser  for  the  wa«h-bowls  having  been  supplied 
by  the  British  Electric  Heater  Co.,  Glasgow. 

The  Corporation  has  appointed  the  Chairman  of  the  Electricity 
Committee  and  the  Town  Clerk  to  represent  it  on  a  Joint  Com- 
mittee of  representatives  of  West  Riding  County  Boroughs,  who 
have  lodged  petitions  against  the  Yorkshire  Electric  Power  Bill,  to 
watch  the  interest  of  the  combined  authorities. 

Biirtoii-on-Treiif. — Rate  Relief. — A  sum  of  £4,000 

is  to  be  appropriated  from  the  electricity  and  gas  departments  in 
aid  of  the  rates,  subject  to  the  approval  of  the  Conncil. 

rahirciveen  (Kerry), — E.L.  Scheme. — A  public  meet- 
ing was  held  during  lasc  week  to  consider  a  proposal  for  the 
eleotric  lighting  of  the  town.  Mr.  E.  L.  Cantwell,  of  the  Ampere 
Electrical  Co.,  explained  the  scheme,  and  a  Committee  was  formed 
to  canvas  the  district. 

Canada.— Amongst  the  contracts  reported  to  have  been 
placed  in  connection  with  the  war  is  one  for  the  supply  of  .'100 
electric  heaters  for  use  in  the  trenches, 

Cliertsey. — The  Ascot  District  Gas  and  Electricity  Co. 
has  informed  the  EDO.  that  it  has  been  decided  to  reduce  the 
price  for  current  in  the  whole  district  of  Ascot  to  6d.  a  unit,  flat 
rate,  for  lighting  purposes.  The  consumers  in  the  Woking  area 
would  thus  be  entitled  to  the  same  terms. 

Continental  .Votes. — Norway. — As  previously  reported, 
the  order  for  the  six  generators  and  turbines  for  the  new  power 
station,  Rjikan  II,  of  the  Norwegian  Hydro-Electrical  Co.,  was 
placed  with  the  Allmana  Svenska  Elektriska  A/B,  and  these  are 
the  largest  hydro-electrio  sets  in  the  world.  The  work  of  installa- 
tion has  now  been  going  on  for  some  time,  and  the  first  generator 
was  recently  run  on  trial.  The  result  showed  a  maximum  capacity 
of  18,900  KW. 

Before  the  war  there  were  rumours  that  the  Norwegian  A/ 5  for 
Electrochemical  Industry  was  carrying  on  negotiations  witn  the 
Government  for  the  purchase  of  energy  from  some  large  waterfalls 
at  Hemnas,  in  Ranen,  belonging  to  the  State.  Ranenfjord  is 
situated  about  on  the  same  latitude  as  the  Polar  Circle.  Last  year 
the  company  bought  two  large  deposits  of  limestone  in  the 
neighbourhood,  and  negotiations  for  a  third  one  have  been  com- 
pleted, thus  providing  materials  for  the  future  manufacture  of 
nitrates  or  kindred  products.  As  the  company  occupies  a  strong 
financial  position,  it  is  not  improbable  that  the  district,  in  a  few 
years'  time,  may  be  turned  into  an  industrial  centre  like  Rjakan. 
The  available  energy  of  this  district  is  roughly  estimated  to 
amount  to  more  than  200,000  HP.  ;  a  portiin  of  it  will,  no  doubt, 
be  reserved  for  the  electrical  smelting  of  iron  ore,  and  for  a  pro- 
jeeied  electrical  railway  from  Trondhj?m  to  Bado,  but  there  will 
still  be  suflSoient  left  for  the  nitrate  industry  or  the  electro- 
chemical industry. 

A  new  company — the  A/i5  Blaafj  ildene— has  been  formed  to 
acquire  the  water  rights  of  the  River  Blaaelven,  in  the  province 
of  Sondhardland  in  Western  Norway,  which  will  produce 
1 00  000  H  p.  The  company  has  also  bought  a  large  area  of  ground 
at  Indre-Motre,  suitable  for  sites  for  the  future  electrical  works  and 
factories,  and  an  application  for  the  necessary  cotioeseion  has  been 
submitted  to  the  Government.  The  capital  of  the  new  company 
is  £27,800,  which,  however,  will  be  increased  when  the  concession 
is  in  order. 

The  Faaberg  Mon'cipality,  in  the  neighbourhood  of  the  town  of 
Lillehammer,  has  decided  to  take  up  a  loan  of  £5,600  for  the  pur- 
pose of  distributing  electrical  energy  among  the  inhabitants. 

At  the  well-known  tourist  centre  of  Balestrand,  in  Western 
Norway,  an  electrical  station,  deriving  power  from  two  small 
rivers  in  the  neighbourhood,  has  been  built. 

The  parish  of  Raide,  near  Fredrikstad,  has  decided  to  erect  a 
sub-station  to  be  supplied  from  the  Kykkelsrud  works — which 
supply  Christiania— and  to  distribute  energy  in  the  neighbourhood. 
The  parish  of  Skaanevik  has  recently  secured  the  water  rights 
of  the  Lia  River,  in  Motre,  and  will  develop  5,000  H.P.,  which  is 
Bufllcient  to  cover  the  requirements  of  the  district. 

The  authorities  of  the  Province  of  Akershus,  to  the  north  of 
Christiania,  have  purchased  the  large  Renaafos,  which  is  a  water- 
fall capable  of  delivering  25,000  electrical  H.i".  The  price  was 
£66,000,  and  it  was  originally  intended  to  develop  the  fall  at  once, 
but  this  may  be  deferred  owing  to  financial  dillicultieB.  The  pro- 
vince of  Akershus  has  a  population  of  1 30,0()0,  and  some  of  the  parisbea 
have  no  tupplics  of  energy  as  Vrft.  The  project  is  not  connected 
with  any  large  industrial  enterprise,  as  the  whole  amount  will  be 
needed  by  the  population  at  the  rate  of  i.  HP.  per  capita. 

Cuba. — The  following  persons  have  been  granted  per- 
mission to  install  electric  generating  and  lighting  plant  in  Cuba  :  — 
Senores  Maristany  and  Florez  Estrada,  at  Campo  Florido,  Province 
of  Havana  ;  Senor  Galvani,  in  the  town  of  Antilla,  Province  of 
Oriente  ;  Senores  Polio  and  Herrera,  at  Coliseo,  Province  of 
Matanzas  ;  and  Senor  Cuesta,  in  Arroyos  de  Mantua,  Province  of 
Pinar  del  Rio. — £.  of  T.  Journal. 


Darlinji'ton. — Proposed  Loan. — The  T.C.  has  decided 
to  make  application  to  the  L  G.B.  for  sanction  to  a  loan  of 
£13,000  to  meet  the  expenditure  for  mains,  services  and  trans- 
formers during  the  next  three  years. 

I  a  answer  to  the  Corporation's  representations,  the  L.G.B.  has 
extended  the  period  for  the  repayment  of  a  loan  of  £9,600  for 
mains,  services  and  transformers,  from  l."i  to  25  years,  and  in  re- 
spect of  another  loan  of  £1,690,  half  to  be  paid  in  ten  years  (the 
original  period  fixed),  and  the  other  half  in  20  years. 

Dover. — Railway  Supply. — The  T.C.  has  concluded 

an  agreement  with  the  South-Eastem  and  Chatham  Railway  Co. 
for  a  supply  of  current  to  the  new  Pier  Station.  The  Council 
will  supply  up  to  15,000  units  a  year  at  4id.,  and  beyond  that  at 
3Jd.  per  unit. 

I>ul)lin. — The  City  Electricity  Committee  has  agread 
that  no  commission  be  paid  to  canvassers  bringing  in  orders  unless 
with  a  guarantee  from  consumers  to  use  £5  worth  of  electricity 
annually  for  five  years. 

The  Chairman  of  the  Dublin  (Electric)  Tramways  Co.,  replying 
to  statements  made  at  the  last  Corporation  meeting  as  to  the  relative 
charges  for  electricity  in  Dublin  and  Cork,  says  the  Cork  Co. 
supply  power  to  private  users  in  some  cases  as  low  as  ^d.  per  unit, 
while  the  charge  for  tramway  power  is  still  lower — viz.,  61  of  a 
peni^.  The  average  price  for  light  and  power  in  Cork  is  1  '95d.  per 
unit  against  a  Dublin  average  of  2'99d. 

Eastbourne.— New  Turbine  Plant. — The   T.C.  has 

adopted    the    recommendation    of  the   Electricity   Committee   to 
purchase   a   1,260-KW.   Ljungatrom  turbo-alternator,  at  a  cost  of 

£5,800. 

Fleetwood.— School  Lighting. — The  Education  Com- 
mittee has  decided  to  light  a  new  school  by  electricity,  and  the 
U.D.C.  is  to  be  asked  to  extend  its  mains  for  the  purpose. 

Fowey. — E.L.  Scheme. — The  T.C.  has  referred  to  the 
Lighting  Committee  a  communication  from  Mr.  H.  0.  H.  Wenman, 
of  Wolverhampton,  regarding  an  electricity  scheme  for  the  town, 
He  offers  to  establish  the  works,  and  to  supply  electricity  at  6d. 
per  unit,  the  Council  to  have  the  option  of  purchase  at  the  end  ef 
14,  21  or  28  years. 

Gillinniiani  (Kent). — The  T.C.  has  asked  the  Chatham 
T.C.  to  consent  to  Gillingham  laying  E.L.  mains  in  the  borough  of 
Chatham,  such  consent  to  over  future  cases,  on  the  understanding 
that  as  soon  as  the  mains  for  the  K'lnt  E  P.  Co.  are  laid  in  the 
locality,  the  Council  will  cease  to  supply  current.  The  Chatham 
Council  recently  refused  a  similar  request. 

(lilasg'OW. — Gas  Firing. — A  Joint  Committee  of  the 
Electricity  and  Gas  Committees  has  under  consideration  the  ques- 
tion of  providing  appliances  for  the  gas  firing  of  bailers  at  the 
generating  stations,  and  the  extraction  of  the  tar,  &c.,  from  the  coal 
carbonised.  It  has  been  decided  to  arrange  for  a  joint  experiment 
with  the  Maolauriu  process,  as  the  same  type  of  apparatus  used  iu 
that  process  is  also  used  for  the  production  of  smokeless  fuel. 
The  electricity  department  is  in  a  position  to  use  the  gas  during 
experiments  for  firing  the  boilers  at  the  generating  stations 
where  the  plant  will  be  installed. 

(ilrimsb.v.— The  T.C.  last  week,  by  17  votes  to  IC, 
decided  to  postpone  the  new  battery  scheme  for  six  months. 

Ileywood. — L.G.B.  iNyimv. — An  inquiry  was  held  on 
March  6th  respecting  the  application  of  the  Corporation  for  per- 
mission to  borrow  £12,4i;o  in  connection  with  the  arrangement 
whereby  a  bulk  supply  of  electricity  is  to  be  taken  from  the  Bury 
Corporation.  The  inspector  announced  that  the  L.G.B.  was  acting 
in  conjunction  with  the  Treasury,  and  that  no  borrowing  powers 
would  be  sanctioned  during  the  war  except  under  extraordinary 
circumstances  and  for  work  required  to  be  done  to  execute 
Government  contracts.  i:;erything  that  was  proposed  to  be  done 
would  have  to  be  shown  to  be  absolutely  necessary.  The  electrical 
engineer  stated  that  several  local  firms  were  executing  (i  jvernment 
contracts  and  had  applied  for  electricity  for  power  purposes. 

India. — On  February  Ist,  the  Commissioner  in  Sind 
opened  the  central  generating  station  of  the  Karachi  Electric 
Supply  Corporation  at  Karachi. 

Kinifstoun. — E.L.  .scheme. — The  U.D.C.  has  received 
application  for  immediate  payment  of  £:f,06r.  the  amount  of  the 
arbitrator's  award  in  connection  with  the  promotion  of  the  electric 
light  scheme. 

1 1  is  estimated  that  the  cost  of  the  transfer  of  the  undertaking 
will  be  aboot  £5,000  ;  the  Eleottis  Lighting  Committee  reoom- 
mends  that  the  Council  should  now  formulate  an  electric  lighting 
scheme,  and  apply  to  the  L  (J.B.  for  the  necessary  loan. 

Leeds. — L.<!.l'..  Lvi^riuv. — On  Friday  last  an  imjuiry 
was  made  into  the  applii.'ation  of  the  Corporation  for  power  to 
borrow  £25,000  for  further  electrical  plant. 

At  a  meeting  of  the  City  Council  last  week  the  question  waa 
raised  of  the  permission  which  had  been  given  to  the  York* 
Electric  Power  Co  to  supply  electricity  in  various  parts  of  Rodley  ; 
it  was  pointed  out  that  if  the  Corporation  ultimately  found  iteelf 
in  a  position  to  provide  the  supply,  the  company  would  be  bound 
to  withdraw, 
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LhtiKiiidno.  —  PRorosED  Loan.  —  The  U.D.C.  has 
applied  for  a  loan  of  £1,720  for  additional  plant,  k',.,  at  the  elec- 
tricity wjrks. 

Lundon, — L  C.C.  Loans. — The  Treasury  has  intimated 
that  it  id  Qodeaiiable  to  incur  capital  expenditure  at  the  present 
time,  and  his  asked  that  applications  for  sanction  to  loans  of 
£28,000,  inoloding  £5.000  for  Batteraea  B.C.  and  £10,000  for 
Hammersmith  B.C..  both  for  electricity  purposes,  should  be  recon- 
sidered. Pending  a  definite  statement  from  the  Treasury,  the 
Council  is  withholding  advances  to  local  authorities,  and  is  post- 
poning' the  completion  of  loans  already  agreed  to. 

Hacksey. — The  Electricity  C  >mmittee  reports  as  to  the  nego- 
ciations  with  the  trustees  of  Messrs.  Allen  i:  C).  in  the  aotion, 
Allen  &  Cj.  r.  the  B.C.,  and  recommends  as  a  basis  of  settlement 
that  the  Council  mike  payment  to  the  trustees  of  £1,090  and 
£350,  the  latter  sum  being  in  lieu  of  returning  the  pi  int  taken 
ov^r  by  the  Cjuicil  ;  also  payment  of  17  gu'neas  on  insurances 
paid  by  the  trustees. 

The  Special  Committee  of  the  B  C  appjinted  to  consider  the 
subject  of  ths  acoonatancy  at  the  electricity  department  reoom- 
mendj  that  no  alteration  bs  made  in  the  present  system  of  dealing 
with  the  accounts  of  the  undertaking,  bit  that  the  annual  stock- 
taking b ;  carried  out  by  indepen'^eit  stook  takers  in  future,  and 
that  professional  accjnntints  having  experionce  in  the  audit  of 
electricity  see  juats  b;  emplrv  ,d  ea^h  year  to  conduct  a  commercial 
audit  of  the  accounts  of  the  electricity  department,  independently 
of  the  L.G  B.  auditor. 

LosDos  ELBCTEiciTr  Supply. — The  Special  Committee  of  the 
L.C.O.  repor:s  that  it  has  had  under  consideration  the  situation 
created  by  the  fact  that  the  proposed  Bill  will  not  be  proceeded 
wi.h  in  the  present  session,  wi:h  a  view  to  deciding  whether  or  not 
it  would  submit  any  further  proposal*-  to  the  Council  in  the 
matter. 

FtJLHAM  — As  owing  to  abnormally  low  tides  diffi  mlty  has  been 
experienced  at  the  electricity  works  in  obtaining  sufficient  water 
for  condensing  purposes,  a  survey  is  to  be  made  of  the  river  bed 
near  the  works. 

Lou2:liborou!ili. — Electric  Heating  akd  Cooking. — 

The  T  C.  has  discussed  at  some  length  a  report  by  the  electrical 
engineer  on  the  subject  of  electric  heating  and  cooking  supply, 
and  has  adopted  a  tariff  of  12  J  per  cant,  on  the  rateable  value  of 
the  hou'e,  plus  J  I.  per  unit.  In  opposing  this  decision,  the  chair- 
man of  the  GasCjmmittee  suggested  that  it  was  a  plot  to  get 
hold  of  the  gas  heating  and  cooking,  intimating  that  there  were 
4,000  gas  stoves  in  the  town,  representing  £15,000,  and  he  could 
not  think  the  Couacil  would  be  so  foolish  as  to  throw  that  amount 
away.  X;vertheless  the  Cjuncil,  as  reported,  decided  to  be 
"foolish,'  and  gise  electricity  coasuners  the  opportunity  of 
adopting  electric  heating  and  cooking. 

Manchester.  —  Barton-  Sche.me.  —  O  ving  to  the 
Treasury  withholding  sjn^tion  to  the  raisiog  of  new  capital,  the 
carryiog  out  of  the  Birton  extension  scheme  will  ba  delayed.  It 
is  undarstoDi  that  the  Cjmnittee  will  endeavour  tt  ommenee  the 
work  in  the  coming  year. 

Middleton. — Public   Lighting.— A  scheme  has  been 

approved  for  lighting  Long  Street  and  R  jchdale  Road  by  means 
of  14  half- watt  lamps. 

Aew  Zealand. — The  lighting  returns  of  the  Wellington 
City  electricity  department  shows  that  for  the  nine  minths  ended 
December  31st  last  297,SU  mjre  units  were  sold  than  in  the 
corresponding  period  of  1913. 

The  scheme  of  the  D  )minion  Portland  Cement  Co.  to  obtain 
piwer  from  the  Wairua  Fills,  for  a  modern  cement  mill  at  Tiko- 
rangi,  on  the  south  shore  of  the  Whangarei  H  irbour,  is  m  iking 
rapid  progress,  and  the  mill  is  expected  to  be  working  in  September 
next,  with  an  initial  annual  output  of  60,030  tons  :  the  whole 
proj  'Ct  involves  a  capital  expenditure  of  £200  000. 

Tne  contract  for  the  pipe  lines  and  turbines  has  been  placed 
with  Messrs.  Boving  &  Cj.,  the  erection  of  these  on  the  site  will 
be  carried  out  by  Messrs.  G.  Fraser  &  Sons  ;  two  1,500-H  p,  gene- 
rating sets  are  being  installed,  bat  the  station  is  planned  for  four 
such  units.  The  transmission  will  be  worked  at  a  pressure  of 
22  000  voUs, 

The  tranamioaion  line  from  the  river  to  the  company's  works 
has  been  compl  ted,  and  a  branch  line  from  the  works  to  Whan- 
garei is  expected  to  be  completed  this  month,  making  a  length  of 
transmission  line  of  22  miles.  The  Whangirei  Cjuncil  is  starting 
i'-s  eleetricity  scheme,  and  the  lighting  of  the  town  ia  expected  to 
be  complete  in  May. 

\iineatm. — The  T.C.  has  decided  to  carry  out  a  modi- 
fied scheme  f  >r  the  supply  of  current  to  the  Stockingford  district, 
at  a  cost  of  £1,751,  for  mains.  The  scheme  will,  for  the  first  few 
years,  entail  a  loss  of  £140  a  year,  bnt  it  is  estimated  that  after 
three  years'  working  the  extension  wiU  show  a  profit. 

Pembroke  (Co.  Dublin).— The  Council  has  decided, 
ia  view  of  the  inoreiee  in  capital  and  other  charges,  and  the 
prospect  of  a  further  rise  in  the  price  of  coal,  to  malte  a  5  per 
cent,  temporary  increase  on  electric  light  accounts  for  1916-10, 

Sliefltiehl. — Mr.  W.  J.  Howard,  mains  engineer  in  the 
elect-ic  supply  department,  has  devised  a  special  system  of  power 
transformer  protection.  It  has  been  adopted  by  a  firm  of  elec- 
trical Bwitohgear   manufacturers  on  royalty,  and  4i.i  of  these  pro- 


tective devices  have  been  installed  on  the  Corporation  apparatus, 
resulting  in  a  saving  of  capital  expenditure. 

Tie  Corporation  has  been  recommended  to  petition  against  the 
Yorkshire  Electric  Power  Bill,  The  L  G,B  has  decided  to  issue  the 
prov.  order  applied  for  by  the  City  Connoil  to  amend  the  "Shef- 
field Electric  Lighting  (Tfansfer)  Act,  so  as  to  enable  the  Corpora- 
tion to  erect  shops  in  connection  with  the  proposed  new  offices  in 
Bow  Street.  The  Electric  Supply  Committee  proposes  to  extend 
mains  in  various  parts  of  the  city,  at  a  cost  of  approximately 
£4,950. 

Sliijtley.— Te.xtile  Driving. — The  U.D.C.  has  con- 
cluded an  agreement  with  Messre,  Frank  Hartley  >V;  Co,,  wool- 
combers,  to  supply  current  for  an  electric  drive  throughout  their 
works.     The  firm  will  be  the  Council's  largest  power  consumers. 

Skelton  and  Brotton.— The  U.D.C.  has  decided  that 
in  cases  where  installations  for  the  E,li,  are  provided  by  firms  on 
the  instalment  system,  the  instalments  due  shall  be  collected  by 
the  Council's  collector  when  calling  for  payments  due  to  the 
Council. 

St.  .4nne\s. — Public  Lighting. — The  chairman  of  the 
Electricity  and  Lighting  Committee  and  the  electrical  engineer 
are  to  prepare  a  report  upon  the  lighting  of  the  Ashton  Gardens 

In  a  report  submi  ted  to  the  U  DC  this  week,  it  was  stated  that 
the  consumption  of  electricity  for  heating  purposes  showed  a 
steady  increase  under  the  stimulus  of  the  reduced  price  and  more 
efficient  heaters.  The  increased  consumption  for  industrial  pur- 
poses is  also  regarded  as  satisfactory  in  view  of  the  limitations  to 
that  demand  in  the  resort. 

Stafford. — A  Sp2cial  Committee,  which  has  had  the 
matter  under  consideration,  has  been  unable  to  make  any  recom- 
mendation as  to  constituting  separate  Committees  for  gas  and  elec- 
tricity.    The  Council  has  asked  for  a  further  report. 

Wimbledon. — The  Electric  Jiightiag  Committee  has 
decided  to  hire  out  electrical  irons  at  a  charge  of  Is,  per  quarter. 

Walsall. — It  is  prjpDsed  to  adopt  revised  scales  of 
charges  for  energy  for  power  purposes  ;  for  D  c.  or  low-pressure 
A  0,  the  price  will  vary  from  1  Jd.  per  unit  for  nnder  500  units  per 
quarter  to  1 ,' I.,  with  discount,  for  over  3  750  units.  For  bulk 
supply  to  factories  the  price  will  range  downwards  per  kw.  per 
quarter  from  £1  10s  for  over  20  KW,  demand,  plus  'Soi.  per  unit. 
Special  bulk  supplies  of  alternating  current  will  be  given  at  prices 
ringing  from  lid,  to  "o5d.  per  unit  based  on  consumption  and 
load  factor.  For  electric  vehicles,  l}d,  per  unit  will  be  charged 
off  p'ak,  minimum  2s,  6d,  per  charj;e.  The  B,  of  T  haa  sanctioned 
the  alteration  of  the  system  of  supply  from  DC,  to  AC 

Waterloo. — Linkixg-up  Propo.sal. — The  Liverpool 
District  Lighting  C.i.,  Ltd.,  is  applying  to  the  B,  of  T.  for  sanction 
to  make  a  connection  between  its  cab'es  and  thosi  of  the  B  lotle 
T  C.  at  the  biondary  at  .S  ^aforth,  in  order  to  provide  a  duplijate 
supply  in  case  of  emergency,  and  has  asked  for  the  U.D.C.'s  con- 
sent. The  Council  has  referred  the  matter  to  a  Committee,  with 
p  )wer  to  act. 

Wolverliamiiton. — The  Corporation  Electricity  Com- 
mittee has  decided  that  the  sum  of  .i 2,2 15  in  aid  of  the  improve- 
ment rate  be  included  in  the  Finance  Committee's  estimates  for 
the  ensuing  financial  year. 


TRAMWAY  and  RAILWAY  NOTES. 


Bradford. — The  Tramways  Committee  has  instructed 
the  general  manager  to  pay  full  wages  to  any  Bradford  tramway 
employe)  discharged  from  theXavy  or  Army  owing  to  disablement 
received  on  active  service,  until  such  time  as  the  qoestion  shall 
have  been  dealt  with  on  general  principles  applicable  to  the  entire 
Corporation  services. 

The  new  r  .illess  trolley  route  from  Forster  Square  (City),  to 
Bolton  Woods,  ria  Canal  R  lad,  ia  now  completed  and  awaiting 
Biard  of  Trade  inspection. 

Road  Maintenance,— TheJjint  S';reet,D  ainage  and  Works  and 
Tramways  Subcommittee  has  recommended  that  some  annual 
contribution,  on  a  basis  to  be  determined  later,  be  made  by  the 
Tramways  Committee  to  the  funds  of  the  Street,  Urainage  and 
Works  Committee,  without  prtj  idice  to  the  position  of  either  of 
the  Committees  concerned,  in  respect  of  the  extra  expenditure 
found  to  be  necessary  for  the  maintenance  of  roads  on  railleea 
trolley  vehicle  routes  in  the  city. 

Bury  (Lanes.). — At  the  T.C.  meeting  last  week  it 
was  stated  that  owing  to  the  war  th<"  receipts  of  the  Corporation 
tramways  showed  a  falling  off  of  £150  a  week,  and  the  allowance 
to  members  of  the  staff  who  had  j  lined  the  Army  or  Xavy  was  £30 
a  week,  which  might  be  increased  at  a  later  date.  These  two  items 
alone  would  take  nearly  £10,000  per  annum,  so  that  while  the  war 
continued  the  tramway  undertaking  would  have  as  much  as  it 
could  do  to  make  both  ends  meet. 

Doncaster. — The  T.C.   has  sanctioned   an  expenditure' 
of  £5,300  on  additional  tramoara,  and  £1,800  on  enlargement  of 
tram  sheds. 
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(illasji'OW.— A  Special  Committee  of  the  T.C.,  consisting 
of  the  conveners  and  sub-conveners  of  all  standing  Committees, 
has  been  appointed  to  consider  an  application  for  an  advance  of 
wages  by  sections  of  employ^i  in  every  Department  of  the  Corpora- 
tion's activities.  Iq  the  tramvdy  departmeat  the  application  is 
on  bjhalf  of  all  workeri,  excepting  motormen  and  conductors, 
tradesmen  at  Coplasvhill  car  works,  set  dressers,  piviors,  time- 
keepers, ticket  inspectors,  controller  men  at  respective  car  dep6;8, 
and  foremen  and  clerks  at  head  office  ;  and  in  the  electricity 
department,  all  employej  excspting  bricklayers,  masons,  foremen  and 
meter  inspectors. 

Leeds.  —Third-Party  Iksurance. — Tlie  City  Council 
has  signified  its  approval  of  a  suggestion  that  the  Corporation 
shiald  itself  undertake  the  rir^is  in  connection  with  third-party 
insurance  in  regard  to  the  tramway  undertaking.  Daring  the  last 
three  years  the  cost  of  the  third-party  insurance  through 
insurance  companies  has  cost  over  Is.  per  100  miles  as  compared 
with  the  former  payment  of  6d.  for  the  same  distance.  If  the 
Corporation  took  the  risk  itself  It  would  be  able  to  save  at  least 
£3,000  ner  annum. 

The  Watch  Committee  has  decided  to  purchase  tokens  from  the 
Tramways  Cjmmittee  to  be  supplied  to  the  special  constables  of  the 
city  io  order  that  they  may  uee  the  cars  to  convey  them  to  and 
from  points  of  duty  without  payment. 

Tramway  Exfensions. —  The  tramway  department  has  com- 
pleted the  extension  of  the  Guiseley  line  to  the  White  Cross 
Hotel,  near  Menston,  an  addition  of  nearly  a  mile,  and  also 
the  new  depo;  at  the  end  of  the  line.  Gjod  progress  is 
being  made  with  the  installation  of  the  railless  traction  system 
into  Wharfedale,  and  it  is  expeoted  that  oars  will  ba  running  to 
Otley  and  Barley  by  May  or  June. 

Leicester. — Year's      Working. — According     to    the 

statement  of  accounts  of  the  tramway  undertaking  (including 
electric  supply  by  direct  current  for  power  purposes)  for  the  year 
ended  December  3 let  last,  the  receipts  (including  interest  on 
reserve  fund  investments)  in  excess  of  working  expenses,  and  the 
cost  of  repairs  and  maintenance,  amounted  to  £53,288.  The 
interest  and  sinking  fund  charges,  income-tax,  bank  interest,  and 
allowances  to  emplojej  on  service  in  H.M.  Forces  amounted  to 
£12,066,  and  sums  amounting  to  £10,711  have  been  applied  for 
v,irious  purposes,  leaving  a  net  balance  of  £4711  to  be  carried  to  the 
district  fund.  The  receipts  in  excess  of  working  expenses  and  the 
cost  of  repairs  and  maintenance  of  the  Aylestone  electric  lighting 
undertaking  for  the  same  year  amounted  to  £22,712.  After  payment 
of  interest  and  sinking  fund  charges  there  remains  a  net  surplus 
of  £7,643,  which  it  U  recomnended  should  be  carried  to  the 
district  fund  in  relief  of  rates. 

Loiilloil.  —  The  Highways  Committee  of  the  Ij.C.C. 
reports  that  the  total  safe  working  overload  capacity  of  the  plant 
at  the  Greenwich  generating  station,  excluding  No.  2  reciprocating 
engine,  which  will  shortly  be  dismantled,  is  39,000  KW  ,  and  with 
the  3,500  KW.  additional  supply  about  to  be  obtained  from  the 
London  Electric  Supply  Corporation,  the  total  capacity  is 
42,500  K.w.  The  present  load  on  the  station  plant  is  32,000  KW., 
so  that  the  capacity  of  the  spare  plant  will  amount  to  10,500  KW. 
The  Cjmmittee  recommends  that,  in  order  that  more  spare  plant 
may  be  available  and  additional  cars  may  be  run,  a  further  reserve 
supply  of  abjut  4,000  KW.  be  obtained  from  an  outside  source. 
The  cost  is  estimated  at  £11,800  for  cables,  ducts,  6ci. 

Mii<selbiir»'li.  —  Strike.  —  Much  inconvenience  was 
caused  last  week  b,v  a  strike  of  the  drivers  and  conductors  of  the 
Musselburgh  District  Electric  Tramwa.v  Co. 

Sheffield. — In  addition  to  the  £2,000  paid  annually  into 
the  tramway  special  purposes  fund,  the  Tramways  Committee  of 
the  Corporation  has  resolved  to  piy  an  additional  £600  for  the 
years  ending  March,  1',I15  and  1916,  out  of  the  tramway  accumulated 
surplus  fund. 

Swintuil. — The  Sainton  branch  of  the  Amalgamated 
Assosiition  of  Tramway  and  Vehicle  Workers  has  decided  to  applv 
for  an  increase  of  l.">  par  cent,  in  wages  on  account  of  the  higher 
cost  of  food,  There  are  ab}ut  200  members  in  the  branch,  all  of 
whom  are  employ  id  by  the  Sjuth  Lanes.  Tramway  Co. 

Walsall. — Year's  Working.  —  The  accounts  of  the 

tramway  undertaking  for  the  year  ended  December  31st  last  show 
a  profit  of  £2.478,  after  deducting  £368  in  respect  of  the  final 
instalment  of  cost  of  alterations  and  extensions  at  the  Birchills 
depo'  ;  £271  in  respect  of  balance  of  c  )Bt  of  alterations  and  exten- 
sions at  tramway  offices  on  the  bridge,  and  £1,000  in  respect  of 
contribution  in  aid  of  rates  of  1914.  Working  expenses  during  the 
12  months  amounted  to  £21,821,  or  7'267d.  per  car-mile  (as against 
7 '20;! J.  in  the  previous  y^^ar),  made  up  of  tssog  in  respect  of 
traffic  expenses  ;  £5,670  for  power  expenses  ;  .€4,314  for  general 
repairs  and  maiatenance,  and  £3,32  i  for  general  expenses.  Traffic 
revenue  brought  in  during  the  year  £33,310,  or  11094d.  per  car- 
mile  ( is  against  ir007d.  in  the  previous  12  months"),  which,  with 
sundry  other  items,  brings  the  total  revenue  up  to  £34.iiS9.  The 
Council  is  recommended  to  appropriate  the  net  profit  as  follows  :  — 
£2,000  in  aid  of  the  rates,  and  £478  towards  the  cost  of  the  aiding 
in  St.  Paul's  Street  and  Darwall  Sireet. 

>Volvt'rliaiii|it(ni. — Kate  Rki.iei. — The  Tramways 
Committee  has  allocated  £4,018  to  the  borough  rate  from  the 
profits  of  the  tramway  undertaking  in  respect  of  the  financial 
year  ending  March  3  let  next. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Accrington.  —The  automatic  telephone  system  installed 
at  Aoorington  was  expected  to  come  into  operation  last  week-end. 
The  work  has  been  carried  out  by  the  Automatic  Telephone  Manu- 
facturing Co,,  of  Liverpool,  who  hive  recently  completed  automatic 
exchanges  in  several  places  abroad,  and  have  in  progress  similar 
equipments  for  Leeds,  Portsmouth,  Blackburn,  Paisley,  Newport, 
and  Chepstow. 

Cable  l{ate.s  Kednced.— The  Pacific  Cable  Board 
announces  that  the  telegraphic  rates  to  and  from  New  Zealand  will 
be  reduced  as  from  April  1st  next.  The  ordinary  rate,  now  33.  per 
word,  is  reduced  to  2).  81.  per  word,  and  the  deferred  ordinary 
rate,  now  Ij.  6  J.  per  word,  to  Is.  4d.  per  word.  The  ''  Week-end  " 
rate,  now  Iji.  for  20  words  and  9J.  for  each  additional  word,  is 
reduced  to  13s.  4  3.  for  20  words  and  8i.  f.ir  each  additional  word. 
There  are  also  reductions  in  the  rates  to  Siva  (F.j  )  and  Njrfolk 
Island,  and  in  the  rates  between  Cinidaand  Xjw  Zjaland. 

China.  —  The  coast  wireless  telegraph  statioas  at 
Woosang  and  Cmton,  completed  for  working  last  summer,  have 
n  <w  started  regular  service  ;  similar  stations  at  Foochow  and 
Hankow  are  expected  to  be  completed  within  the  n»xt  few  months. 
The  stations  are  all  of  the  same  construction,  each  bjing  provided 
with  two  masts  of  a  height  of  200  ft.,  giving  them  a  range  of  700 
nautical  miles  by  day  and  at  least  1,300  nautical  miles  at  night. 

Guernsey. — The  balance-sheet  of  the  (iaernsey  States 
Telephone  Department  for  1014  shows  a  total  revenue  of  £7,530, 
and  an  expenditure  of  £6,76 i,  including  .€2,066  depreciation  and 
sinking  fund  payments,  and  £S76  for  interest  on  capital  ;  the  net 
profit  forthe  year  was  £  76'J.  The  total  capital  outlay  on  construction 
account  was  £49,154,  provided  by  a  loan  of  £32,000  raised  in  1905 
(of  which  £3,251  has  been  repaid),  and  £17,154  taken  from  the 
reserve  funds,  which,  including  this  amount,  stand  at  .£21,',i44. 
The  number  of  subscribers'  lines  at  the  end  of  1914  was  1,772,  and 
the  total  of  all  kinds  2,162,  with  a  mileage  of  1,508  miles  of  over- 
head line  and  1,050  miles  nndergfound,  showing  increases  of  62 
and  235  miles  respectively.  The  number  of  calls  in  the  year  was 
1,571,721,  an  increase  of  over  200,000.  The  net  profit  in  1913  was 
£763.  " 

Hull. — The  City  Council  has  instructed  the  Telephones 
Cjmmittee  to  make  a  thorough  investigation  with  regard  to  the 
unsatisfaotory  working  of  the  telephone  system,  which,  in  Hull,  is 
the  property  of  the  Cjuncil.  It  was  alleged  that  the  tariff  had 
been  greatly  increased,  and  that  the  service  was  most  ideffi.:ient  ; 
in  def  ;noe  the  inefficiency  complained  of  was  ascribed  to  the  loss 
of  a  large  number  of  skilled  men  through  the  outbreak  of  war. 
and  to  stormy  weather. 

Ttle|thoue  TariflFs.— It  is  reported  that  in  present  cir- 
cumstances the  Government  has  decided  to  postpone  the  introduc- 
tion of  revised  telephone  rates. 

Wireless  Control  Shiii. — According  to  the  Journal 
Ti'Uyrujjhi(jue,  the  United  States  Government  has  equipped  a  vessel 
with  apparatus  for  qaickly  measuring  wave-lengths  ;  it  will  cruise 
in  the  Atlantic  and  will  ascertain  whether  wireless  stations  con- 
form to  the  rules  relating  to  the  wave-lengths  that  they  must  use. 
It  has  been  noticed  during  the  pitst  year  that  the  regulations  are 
often  neglected.  The  control  ship  will  also  take  steps  to  prevent 
the  emission  of  alarm  signals  in  cases  that  are  not  urgent,  as  has 
often  happened. 

Wireless  on  Aeroplanes. — Ic  is  reported    from    the 

front  that  a  number  of  our  aeroplanes  carry  wireless  apparatus 
with  which  they  are  capable  of  siguUling  to  their  headquarters, 
and  that  it  has  been  found  possible,  as  the  result  of  a  wireless 
signal  from  the  air.  for  the  artillery  to  locate  and  hit  a  moving 
obj  ict  before  it  could  reach  shelter. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


.Iberdeenshire. — Tenders  wanted  for  electric  light 
work  at  new  parish  church,  to  be  erected  at  Cults,  Aberdeenshire. — 
A   M.  Mackeny.e  &  Son,  Architects,  313,  Vaion  Street,  Aberdeen. 

Australia. — Melbourne. — Slarch  IGth.  White  Wheat- 
stone  receiving  tape,  for  Postmaater-GjnerW.  See  '  Oflijial  Notices" 
February  5;h. 

SviisKY. — March  23rd.  O.ie  l."iO-ton  electric  revolving  tl  'Sting 
crane  for  Naval  Djckyard,  Sydney.  Particulars  may  be  seen  at  the 
li  jard  of  Trade  Commercial  Intelligence  Branch  in  London,  and  a 
cabled  price  will  be  admissible. 

Balls  Itridue  (IMililin).  March  15th.  IM».C.  Twelve 
months'  supply  of  electrical  stores.  Specification  from  the  Town 
Hvll. 

Belfast. — March  15th.  Twelve  months'  supply  of  stores 
for  the  Tramways  and  Electricity  Committees.  See  "Official 
Notices"  February  19th. 
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Biirnlej". — March  22Qd.  Electricians'  work  for  the 
B.  of  G.    FjrmB,  A:o.,  from  Mr.  J.  S.  Horn,  Clerk,  rnion  Offijes. 

Carlisle. — March  31st.  Corporation.  Twelve  months' 
supply  of  jointinp  materials,  oils  and  general  stores.  Forms,  >Vc. 
from  City  Electrical  Engineer,  Victoria  Viadaot. 

Darlinston. — March  18th.  Corporation.  Twelve 
months'  supply  of  (10,000  tons)  small,  rough  small,  or  single  nut 
steam  coal.     Forms,  &c.,  from  Electricity  Works,  Haugrhton  Road. 

Duiulalk.  —  March  iSrd.  T.D.C.  Twelve  months' 
supply  of  stores  for  the  Electricity  Department.  See  "  Official 
Xotices '■  March  ."th. 

Halifax.  —  March  26th.  Electrical  fittings  for  six 
months,  for  the  E.  of  G.  Mr.  A.  T.  Longbotham,  Clerk,  4,  Uarleton 
Street. 

Iloiiilslon'. — ]\Iarch  15th.  Electric  light  fittings  and 
telephone  maintenance  at  isolation  hospitals,  Mopden  andDockwell, 
for  Richmond.  Heston  and  Isleworth  Joint  Isolation  Hjspital 
Committee.  Mr.  F.  C.  Greville-Smith,  Clerk,  213,  High  Street, 
Tlounslow. 

Hove.  —  March  20th.  Corporation.  One  oOO-kw. 
mixed-pressure  steam  turbine,  complete  with  n.c.  23r/285-volt 
generator  and  surface  condensing  plant  ;  also  a  battery  of  11.' 
accnmulators.    See  "O-fficial  Notices  "  March  .'ith. 

Hull. — March  20th.  Corporation.  Six  or  12  months' 
euppl.v  of  coal  for  the  Tramways  Committee.  Forms,  &c..  City 
Engineer  s  office. 

Kirkcaldy. — March  22nd.  Corporation.  Twelvemonths' 
■   supply  of  brass  castings,  pitch,  iron  castings,  &o.,  for  the  Electricity 
and   Tramways  Committee.     Forms  of   tender   from    Mr.  0.  F. 
Francis,  Burgh  Electrical  Engineer. 

Liverpool. — March  12th.  Electrical  fittings  for  a  vear 
for  the  Select  Vestry. 

London. — L.C.C. — March  IGth.  Reconstruction  of  three 
miles  of  single-line  tramway  on  the  underground  conduit  system. 
Specifications,  A:c.  (.£5),  from  Chief  Engineer,  County  Hall,  Spring 
Gardens,  S.W. 

The  Highways  Committee  recommends  that  tenders  be  invited 
from  selected  firms  for  the  provision  and  laying  of  additional 
cables,  in  connection  with  the  Council's  tramways. 

HoENSEY.— March  16th.  Meters,  cables  and  stores,  4:3.,  for  the 
T.C.     See  "  Official  Xotices  '  February  1 9th. 

Wandswobth.— March  l.'.th.  B.  of  G.  Oae  month's  supply  of 
electrical  fittings,  for  the  Wandsworth  Union.  Forms  of  tender 
from  the  Clerk,  Uaion  Offices,  St.  John's  Hill,  S.W. 

Londonderry.  —  March  13th.  Corporation.  Engine- 
room  stores,  carbons,  meters,  bitumen,  fnse-boxes. 

Xew  Zealand. — Wellington. — April  30th.    Supply  of 

a  three-unit  exciter  sat,  and  1,C00-KW.  generator  for  the  Lake 
Coleridge  Hydro-electric  scheme.  Specifications  from  the  Pdblic 
Works  Office,  Wellington. 

Ruffby.— March  15th.  10,000  tons  of  peas,  beans,  D  S 
nuts,  for  the  directors  of  the  British  Thomson- Houston  Co.,  Ltd. 
Particulars  from  Mr.  W.  J.  Terry,  Supervisor  of  Purchases. 

South  Shields.— March  12th.  Twelve  months'  supply 
of  engine-room   stores  for  the    electricity  works. 

Spain.  —  March  27Dh.  Spanish  Post  and  Telegraph 
authorities,  Madrid.  Concesaion  for  the  establishment  and  working 
for  a  period  of  20  years  of  a  telephone  exchange  in  the  town  of 
Guardiola  (province  of  Barcelona). 

The  municipal  authorities  of  Z^gena  (province  of  Almeira) 
have  recently  invited  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  20  years. 

Swindon.— March  13th.  Corporation.  Twelve  or  six 
months'  stores  for  Electricity  and  Tramway  Departments.  See 
"  Official  Notices  "  Februiry  19  ;h. 

Swinton    and    Pendlebury.— Jlirch   19th.     U.D.C. 

Cables,  pint-boxes,  bitumen  and  joint-box  compound.  See  "Official 
Xotices"  March  .">th. 

Transvaal.  —  Rethal.  March  25th.  Municipality. 
Supply  and  erection  of  generating  and  pumping  plant  and  overhead 
electric  distribution  system.  Specifications  from  the  consulting 
engineer,  Mr.  H.  Hancock.  P.O.  Box  i;2,  Klerksdorp  (deposit 
£1   le.). 

Walthanis'ow.— March  24th.  U.D.C.  e.h.t.  and  l.t. 
switchgear  and  cables.    See  "Official  Notices  "  to-day. 

Marrinaton. — March  16th.  Motor,  cables,  and  e.h.t. 
feeder  panel,  for  the  Electricity  Department.  See  "  Official  Notices  " 
March  oth. 

Wi«:an.— March  16th.  Corporation.  Supply  of  stores 
for  the  Electric  Light  Department.  See  "  Official  Notices  "  March 
oib. 

W  revhaiu.—March  17th.  Meters,  oils,  coal,  &c.,  for 
the  Corporation  Electricity  Department,  for  a  year.  Borough 
Electrical  Engineer,  WiUow  Road, 


CLOSED. 
Australia. — The  following  contracts  have  been  placed  :  — 

Perth  (W.A.)  Municipal  Council. — 

Switobgear   (to  replace    the  A. E.G.  3witchgear). — British  Westinghoaee 
Electric  A  Mfg.  Co.,  Ltd.,  f  7,250. 
Melbourne  City  CouDcil, — 

7,330  yards  oi  single  conductor  liad-covared  cables, — Glover  &  Co..  £2,319. 
Victorian  Railways  Department. — 

26  battery  signal  machines.— Aast.  Qsneral  Electric  Co.,  £925, 
P.M.G.'s  Department,  Queensland. — 

8,750  Siemens  Obacfa  d  y  ce'ls.— Siemens  Brae.  Dynamo  Works,  £954. 

—Tmderi. 

Bacnp. — The  Electricity  Committ«e  has  accepted  the 
tender  of  Mr.  G.  L.  Adamson,  Rochdale,  for  wiring  and  fitting  the 
Market  Hall,  shops  in  Lordship  Street,  mnnicipil  offices.  Sanitary 
Inspector's  offices,  public  conveniences  and  fire  station  :  and  that 
of  Messrs.  Macintosh  &  Co.,  Ltd.,  for  rubber  cables. 

Bridlington. — The  T.C.  has  accepted  the  tender  of 
Mr.  George  R  ibinson  for  electrical  work  on  the  New  Spa. 

Bnrton-on-Trent. — The  tenders  of  Mr.  R.  B.  Barratt 
for  5,000  tons  of  fine  slack,  and  of  Messrs.  Marriott  i^-  Co.  for  1,000 
tons,  have  been  accepted  by  the  T.C.  E  ectricity  Committee. 

Bury  (Lanes.). — The  Borough  losurance  Cjmmittee 
has  accepted  the  tender  of  Mr  John  Jardin.  Bury,  for  iastalling 
the  electric  I'ght  at  their  premises. 

The  El-c'rioity  Committee  has  accepted  the  tender  of  the  Bolton 
S'one  and  Concrete  Co.  for  the  construction  of  a  reinforced 
concrete  retaining  wall  at  the  Chamber  Hall  power  station. 

Colchester. — The  tender  of  Messrs.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  for  carbon  and  metal- filament  lamps  for  the 
Corporation  tramways  for  12  months,  has  been  accepted. 

Barlln<>'ton. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Eraser  i:  Chalmers,  of  Erith,  for  a  3,000  KW.  turbine  and 
Siemens  alternator. 

Hartford.  —  The   U.D.C.  has  accepted  the   following 

tenders  for  coal  for  the  electricity  works  :  — 

John  Hudson  A'  Co.,  Lt  J.— 178  tons  of  South  Hettoa,  £1  3s.  8d.  per  ton. 
E.  J.  *  \V.  Goldsmith.  Ltd.— -200  tons  of  R^ibbly  Cu'm,  153.  4d.  per  ton. 
Bradbury,  Son  it  Co.,  Ltd.— 120  tons  of  IJ-in.  Nailstone.  £1  per  ton,  and  800 
tons  of  lA-in.  nntty  slack,  £1  Is.  per  ton. 

KUand. — The  U.D.C.  has  accepted  the  tender  of  Mr. 
Xewsome,  for  1,000  tons  of  Hodroyd  engine  nut  coal  for  the  elec- 
tricity works,  at  12i  lOd.  per  ton. 

<illOHCester.  —  The  T.C.  has  accepted  the  following 
tenders  for  coal  for  the  electricity  works  from  March  15th  to 
August  15th  :  — 

Park  Colliery  Co.— l.COO  tons  of  rough  small  steam,  15s.  lOd.  per  ton. 

Mr.  E.  Ja.-ret!;.— 501  tous  of  No.  2  High  De'f,  15s.  :^d.  per  iot,  and  300  tons 
of  Yorklev  steam,  158.  6d.  per  ton. 

Llandndiio. — The  U  D.C.  has  accepted  the  tender  of 
Messrs.  Browrett,  Lindley  .5c  Co.  for  an  engine  for  the  electricity 
works,  at  £780  ;  and  that  of  the  Electric  Construction  Co.,  Ltd., 
for  a  dynamo,  at  £425. 

Liverpool. — The  following  tenders  have  been  accepted 

for  annual  supplies  to  the  Electricity  Supply  Department  :  — 

Metal-filament  lamps.— Pope's  Electric  Lamp  Co.,  Ltd. 

Carb:)n-tilament  lamps.-— Edison  &  Swan  Co. 

Cast-iron  troughs  and  boxes.— E.  Wilson  &  Co. 

Brass  and  copper  castings.— Gallie  Bros. 

Insulated    cables    and  wires. — Liverpool  Eleotr'c  Cable  Co.,    Ltd.,   and 

St.  Helens  Cable  and  Eobber  Co  ,  Ltd. 
Stoneware  tronghing,  insalators,  «c.-  O.  Cooban  ;  J.  E.  Beard  4  Co.,  Ltd  : 

Callender's  C^ble  Co.,  Ltd.;  J.  Boo'ne  A  Son;    Liverpool  Building 

Material  and  Cement  Co.,  Ltd. 
The  following  have  been  accepted  for  annual  supplies  to  the 
Tramways  Department  :^ 

Tramcar  motor  equipments. — D'ck.  Kerr  &  Co.,  Ltd. 
-    Stc^l  gears  and  piaions.— British  Hele-Sbaw  Patent  Clutch  Co.,  Ltd. 

Iron  castings.— Miller  &  Co.,  Ltl. ;  Moston  Malleab'e  Castings  Co.,  Ltd.: 

and  E.  Wilson  &  Co. 
Robber  goods,  Ac— L.  Andrew  4  Co.;    Avon    India-rubber  Co.,    Ltd.; 

Hellewell  i  Co.:  North  British   Rubber  Co.,   Ltd.;    New  Liverpool 

Rubber  Co.,  Ltd. 
Oils,  paints,  4c.— Anglo-Ameri-an  Oil  Co.,  Ltd.;  Atlas  Lnbricating  Co., 

Lild. ;  Basendale  &  Co.,  Lti. ;  Bowring  Patroleuni  Co  ,  Ltd. ;  Brit  sh 

Petroleum  Co.,  Ltd  ;  John   Matshews  A  Co.  ;    K.  R.  Minton  &  Co.. 

Ltd. ;  Motor  Bunzole  Co  ,  Ltd. ;  P.  ice's  Co  ,  Ltd. ;  Joshua  Rea  4  Sons, 

Ltd. ;  W.  H.  Samuel  4  Co. :    Siddall  4  Co. ;  J.  &  J.  Taylor  4  C 

W.  R.  Taylor  4  Co.,   Ltd.  :    'laylor's  .^usomatic   Disiofector, 

United  Alkali  Co.,   Ltd. ;  Wilkinson,   Heywood  4  Clark,   Litd 

Wm.  Wright  4  Sons,  Ltd. 
Varnishes  and  f-pecial  paints. — Ltwis  Berg^r  4  Sons,  Ltd. :  Meredith  and 

Co.;   Naylor  Bros.  (London),   Ltd.;   Sini'ary   Paint  Co,   Ltd.;   and 

Wilkinson.  Heywood  4  Clark.  Ltd. 
Lubricating  oils  and  gieases.— Vacuum  Oil  Co.,  Ltd.  :  Matthew  Wells  and 

Co.,  Ltd. 
The  following  have  been  accepted  for  annual  supplies  to  the 
Lighting  Department :  — 

Wrought  i'on  lamp  staurlards,  brackets,  4c.— A.  B.  Dalz^U  4  Co. ;  Ashmoie 

and  Co. ;  RiUick  4  Cochran. 
Cast-iron  lamp  colnmns  and  plugs. — Killi3k  Jt  Cochran. 

Messrs.  Stewarts  .>c  Lloyds,  Ltd.,  are  to  supply  steel  steam- pipes 
for  connecting  the  bjilers  at  No  '2  station,  Lister  Drive,  with  those 
installed  at  No.  1  station. 

London.  —  W(X)L\vich.  —  The   following  tenders    have 
been  accepted  by  the  B.C.  Electricity  Committee  :  — 
Ferguson,  Pailin  4  Co.— Switchboard  est£nsion,  £62. 
Babcock  4   Wile  ,x.   Ltd —Two   steam  boilers   with    chain-grate  stokers 

iduplioate  of  present  in^tallatinni,  £7,136. 
G.  4  J.  Weir,  Ltd.— Feed  pump,  £195. 

Hackney. — The  Electricity  Committee  has  received  the  following 
tenders  for  pipework  and  valves  for  the  5,000-Kw.  turbo-alternator  : 

J.  Spencer,  Ltd. (recommendeili  £1,060 

Bcightside  Foundry  4  Eng.  Co.,  Ltd l.SOT 

Babcock  »  WUcol,  Lti 1,333 


Ltd.: 
am 
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Meter  Coutracts, — The  Llandaff  aad  Dinas  I'owis  R.D. 
Council  and  the  Rhymney  Valley  and  General  Electric  Sapply  Co. 
have  both  placed  12  months'  contraota  foi  single-phase  meters 
with  the  Eleotrical  Apparatus  Co.,  Ltd. 

West  Ham  Corporation  has  renewed  its  contract  with  Messrs. 
Venner  &  Co.  for  Chamberlain  &  Hookham  A.c.  meters  for  a  farther 
12  months.  Messrs.  Chamberlain  &  Hookham,  Ltd.,  have  also 
received  the  Winchester  contract  for  D.c.  meters  for  the  coming 
year. 

.\eH'  Zeillaud. — The  Public  Service  Tender  Board  has 
accepted  the  following  tenders  : — 

50  miles  of  twin-twisted  insulated  wire.— P.  R.  Baillie  &  Co  ,  £582. 
7  000  dry  cells  for  telephoneo.— P.  R.  Baillin  &  Co.,  £271. 
1,000  table  t(  lepliones.— B.  L.  Donne,  £2,483. 

— Nejc  Zedlanil  Shipjiiinj  and  Coiinnerce, 

Sheffield.— The  Electric  Supply  Committee  has  resolved 
to  accept  the  following  tenders  in  connection  with  the'eztension  of 
the  Xeepsend  power  house  : — 

Stirling  Boiler  Co.,  Ltd. — Water-tube  boilers,  mechanicnl  s'okers,  super* 

hea'ers,  ecoaomisers,  pipework  and  all  acopssories,  £.S1,163. 
George  Longden  &  Son,  Ltd. — Extensions  to  the  engine  room  and  boiler 

houre,  new  switchrooms  and  stores,  £21,799. 
Thomas  Smith  A  Sons. — 50-ton  overhead  electric  travelling  crane,  £2,103. 
Gilbert  Heatbcote  &  Co. — Roof  piincipals  and  supports,  £3,658. 

The  Committee  has  also  resolved  to  extend  the  contract  of  Messrs. 
A.  UeyroUe  <V  Co  ,  Ltd.,  for  E  h.t.  switchgear  at  Neepsend,  to  pro- 
vide the  additional  switchgear  required  in  connection  with  the 
extensions  of  plant  now  in  hand,  at  £5,311,  based  on  the  original 
contrsict  prices  ;  also  the  contract  with  the  same  firm  for  the 
supply  and  delivery  of  e.h.t.  sub-station  switchgear  to  provide  for 
30  sidditional  panels,  at  a  total  cost  of  £3,(i04,  based  on  the  schedule 
price  in  the  original  contract.  The  following  tenders  have  been 
accepted  by  the  Health  Committee  for  supplies  of  electrical 
fittings  : — 

General  Electric  Co.,  Ltd. ;  Tasker,  Sons  4  Co. ;  I.R  ,  G.P.  &  Telegraph 
Works  Co.,  Ltd. :  David  Ashton  &  Co. ;  Thomas  A.  Ashton,  Ltd. ; 
C.  Macintosh  &  Co.,  Lfd. 

SoHtliailiptoil. — The  Corporation  has  (xtended  its 
present  contract  for  A.c.  meters  with  the  British  Thomson- 
Houston  Co.,  Ltd.,  of  Cjventry,  for  another  12  monthp. 

Stretfoi'd. — The  U.D.C.  has  accepted  the  tends  r  of  the 
General  Electric  Co ,  at  £79,  to  supply  500  yards  of  '2  Eq.  in.  cable. 

Toi'(|liav.  —  Owing  to  the  difficult'es  and  delays  to 
navigation  on  the  coast,  the  Town  Council  has  agreed  to  pay  an 
extra  23.  per  ton  over  the  original  contract  price  for  any  future 
supplies  of  coal  by  Messrs.  Renwick,  Wilton  &  Co. 

Tuuln'idge  Well.s. — The  T.C.  has  accepted  the  tendir 
of  Messrs.  T.  Bates  &  Sons  for  the  construction  of  a  reservoir  for 
the  new  cooling  tower  at  the  electricity  woiks,  at  £5<r. 

Walsall. — The  T.C.  has  been  recommended  to  accept 
the  tender  of  Messrs.  W.  A.  Stevens,  Ltd.,  at  £."i  .516,  to  supply  four 
double-deck  and  two  single-deck  petrol-electric  'buses  to  the  Tram- 
ways Department.  The  tender  of  Messrs.  Woodall,  Duckham  A;  Co. 
is  further  recommended,  at  £1 '1,845,  for  the  construction  of  20 
vertical  gas  retorts  with  electrically-driven  plant. 

Watford. — The  Electrical  Engineer  has  been  authorised 
to  purchaee  200  meters  from  the  Electrical  Apparatus  Co.,  to  be 
taken  when  required  during  a  period  of  two  years. 

Windsor.— An  offer  by  the  Windsor  Electrical  Installa- 
tion Co.  to  install  duplicate  pumps  and  motor?,  to  be  electrically 
driven,  at  the  waterworks,  for  the  sum  of  £1,100,  and  to  take 
away  the  existing  No.  5  Hayward-Tyler  pump,  allowing  £100  for 
the  same,  has  been  accepted  loy  the  Windsor  T.C.  Each  of  the  new 
pumps  is  to  be  of  the  Rees  Roturbo  pattern,  with  a  capacity  of 
<iO,000  gallons  per  hour,  to  maintain  a  pressure  equivalent  to 
200  ft.  head.  The  compary's  estimate  also  includes  the  laying  of 
necessary  mains  to  connect  with  both  Slough  and  Windsor  power 
stationp.  For  his  advice  and  assistance  the  company's  engineer 
(Mr.  Farrow)  has  been  thanked  by  the  Corporatior. 

Wolverliaiiiptou. — The  Corporation  Tramways  Com- 
mittee has  accepted  the  tender  of  the  United  Elect)  ic  Car  Co.,  Ltd. 
amounting  to  £818,  for  vestibules,  staircases,  kc ,  for  18  cars. 


FORTHCOMING    EVENTS. 


Institute  or    Marine   Engineers.  —  Pi  iday,    March    12th.    At    8  p  m.     At 
Tower  UiU,  Miaoties.    Aunual  Meeting. 

Physical  Society  o!  London.-Friday,  March  12  h.  At  8  p.m.  At 
Imperial  College  of  Science,  South  Eensinfiton.  Papers  on  "  The  Egti- 
mation  of  High  Tsmperaturea  by  the  Method  ot  Col.  ur  Identity" 
and  "The  Unit  o(  Candle  p  wer  In  White  Light,"  by  Messrs.  O.  C.  Pater- 
son  and  B.  P.  Duddiigj  and  'The  Relative  Losses  'n  Dielectrics  in 
Equivalent  Electric  Fields,  Steady  and  Alternating  (R.M.S  I,"  by  Mr 
G.  L.  Addeobrooke. 

Southwestern    Polytechnic  Instltute.-Fridav,  March  ISth.      At  8pm 
At  Maniesa  Road,  Chtlsea,  8.W.  Presentation  of  Prizes  and  Certifloates. 

Greenock  Electrical  Society.— Saturday,  Mai  ch  13th.    Visit  Messrs  Mavor 
and  CoulSLn's  VVoiks,  Glasgow. 

Thursday,    March  18ih.    At  7.45  p.m.    At  31,   West  Stewart  Street. 
Paper  on  "  Suction  Gas  Plant,"  ty  Mr.  E.  P.  Duckworth, 


Boyal  Institution  of  Great  Britain.  —  Saturdays,  March  13th  and  20th' 
At  3  p.m.  At  Albemarle  Street,  W.  Lectures  IV  and  V  on  "Recent 
Researches  on  Atoms  and  Ions,"  by  Sir  J.  J.  Thomson,  P.R.8. 

Institution    of    Post     Office    Electrical     Engineers.— Monday,   March 

16th.  At  6  p.m.  At  Institution  of  Electrical  Engineers,  Victoria  Embank- 
ment, W.C.  Paper  on  "Telephone  Economics- Open  Construction,"  by 
Mr.  H.  A.  Smith. 

Institution   of    Electrical    Engineers   (Birmingham    Local    Section>.— 

Wednesday.  March  17th.  At  7  30  p  m.  Atthe  University,  Edmund  Street. 
Paper  on  "  Electric  Cooking,  Mainly  from  the  Consumer's  Point  of  View," 
by  Mr.  W.  R.  Cooper. 

Royal  Society  of  Arts.— Wednesday.  March  I7th.  At  8  p.m.  At  John 
Street,  Adelphi,  W.C,  Paper  on  "  The  Industrial  Uses  of  Coal  Gas,"  by 
Mr.  H.  M.  Thornton. 

Institution  of  Mechanical  Enginecrs.—Friday,  March  I'J.h.  At  8  p  m.  At 
Storey's  Gate,  8.W.     General  Meeting. 

North-East  Coast  Institution  of  Engineers  and  Shipbnilders.— Friday, 

March  10th.  At  7.30  p.m.  At  Bolbeo  Hall,  Newcastle-upon-Tyne. 
Genet al  Meeting. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch'.— 

Friday,  March  19th.  At  Royal  Technical  College,  Glasgow.  Paper  on 
"The  Os9  and  Abuse  ot  Oils  in  Connootion  with  Electrical  Plant,"  by 
Mr.  T.  C.  Thomsen. 

Electro-Harmonic  Society.— Friday,  March  19th.    At  Holborn  Restaurant. 

Smoking  Concert. 

Association  of  Engineers-in-Charge.— Saturday,  March  80th.  At  7.30  p.m. 
At  St.  Bride's  Institute,  Bride  Lane,  E.C. 


NOTES. 


Electro-IIariiionic  Society. — The  last  smoking  concert 

of  the  season  will  be  held  at  the  Holborn  Restaurant  (King's  Hall), 
on  Friday,  March  19th,  at  8  o'clock  p.m..  Sir  John  F.  C.  Snell 
presiding.  The  preliminary  programme  is  as  follows  : — Tenor, 
Mr.  Joseph  Cheetham  ;  baritone,  Mr.  Tom  Kinnibargh  ;  elocutionist, 
Mr.  Ernest  Meads  ;  humorist,  Mr.  Fred  Curtis  ;  entertainer,  Mr. 
Foden  Williams  ;  entertainer  at  the  piano,  M-.  Finlay  Dunn,  and, 
by  desire,  a  small  professional  orchestra  from  the  London 
Symphony  Players  ;  conductor,  Mr.  Charles  Woodhouee  (the 
King's  Private  Band).  At  the  piano,  Mr.  Bernard  Flanders, 
A.R.A.M. 

Another   Tramcar   Ticket    Case.— For   refusing    lo 

produce  a  tramcar  ticket,  W.  J.  Crockett,  of  Kingston,  was  fined 
£1  and  £l'  5°.  (id.  costs  at  Kingston,  on  March  3rd.  The  Standard 
says  that  he  did  it  "  for  the  public  "  because  of  the  annoyance  to 
which  they  were  sntjected,  and  he  declared  that  he  would  carry 
the  matter  before  the  High  Court. 

Charg-e  of  Stealino-. — At  the  West  London  Police 
Court  last  week,  A.  I'amington,  electrical  engineer,  Newcastle  Row, 
Clerkenwell,  and  T.  Barnyard,  sales  manager,  were  remanded  on 
bail  on  a  charge  of  being  concerned  with  Raoul  de  Redon  (in 
custody)  in  stealing  and  feloniously  receiving  on  February  16th 
certain  X-ray  tubes  and  apparatus,  which  were  described  to  the 
Court  as  the  property  of  the  West  London  and  Royal  Free 
Hospitals. 

Foreign    Trade.  —  The  Fkhiuary  FniiuKS.  —  The 

following  are  the  electrical  and  machinciy  figures  given  in  the 
official  returns  for  Febroaiy  : — 

Imports. 

Electrical   goods  Month             Inc.  Two                Im\ 

and    apparatus,  of                    or  montlit,                 or 

excluding    ma-  February,            dfc.  1915.               drc, 

chinery  and  un-  £                   £  £                    £ 

insulated  wire  69,07.'*  —      7-1, 122  125,913  -    l.-i.\76S 

Machinery           ...  573,533  -       70,341  ], 191. 937  -      51.331 
EXPOBTS. 

Eleotrical  goods 
and  apparatus, 
excluding  ma- 
chinery and  un- 
insulated wire  173,!<70     —       81,348        443,763     —       68,176 

Machinery  ...     I,285,8ii8     -1,717,746     2,949,360     -3,471, !»99 


New     .4ssociatiou  :    Electric     Sii]i|>ly     Executive 

Staffs. — A  Committee  has  been  formed  of  the  following  chief 
afsistant  electrical  engineers  of  undertakings  in  Greater  London, 
namely  :— Mesffrs.  Baron,  S*.  Pancras  ;  Bowden,  Hackney  ; 
Macalister,  Islington  ;  Richardson,  Marylebone  :  Thompson,  Bat- 
tersea  ;  and  Young,  Stepney,  with  a  view  to  forming  an  Aesocia- 
tion  on  the  lines  of  the  Associattd  itlunicipal  Electrical  Enginters 
of  Greater  London.  The  chief  object  of  the  proposed  Af  sociation 
will  be  to  endeavour  to  fill  the  want  which  has  long  existed  for 
an  Association  which  will  enoonrsge  an  interchaoge  of  ideas, 
foster  mutual  interests,  and  generally  create  a  better  understanding 
between  the  executive  staffs  of  different  electric  light  uideitakingf. 
Previous  attempts  have  been  made  towards  the  incorporation 
of  the  chief  astistants  in  the  parent  Aeeociation.  and  the  formation 
of  an  Afsociation  of  their  own,  but,  unfortunately,  without  soccesf. 
Now  that  a  Committee  has  been  formed,  however,  it  is  to  be  hoped 
that  their  endeavours  will  be  crowned  with  Bucoees,  and  that  the 
Association  will,  eventually,  hold  a  position  second  only  to  that  of 
the  parent  body. 
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Ilunaarian  Alaniiiiiitiii  Oxide.— It  is  stated  that  the 

Nenhausen  Aluminium  InduatTv  Co.  has  concluded  a  contract  with 
the  Bihar  Forest  Industry  and  Lime  Kiln  Co.  for  the  delivery  of 
60  000  tons  of  aluminiferous  rock  (banxitO  per  annum  as  from 
March  Ist.  1915.  The  latter  company,  which  was  originally  formed 
by  the  Lege  firm  of  Liman  he,  possfsees  a  rope  railway,  five  miles 
long-,  which  ends  in  the  bauxite  district,  where  arrargrements  have 
been  made  for  mininer  on  a  large  scale.  The  rope  railway  joins  the 
Grosswardein-Vas-kop  local  railway,  with  which  the  Nfuheusen 
company  has  also  entered  into  a  freight  agreement.  A  certain 
amount  of  the  production  of  bauxite  is  to  be  treated  in  Hungary, 
whiht  the  balance  will  be  exported,  apporently  to  the  Swiss  com- 
pany's new  works  on  the  Rhine.  This  act-on  has  partly  been 
suggested  by  the  impossibility  of  ob*ain''ng  further  supplies  of 
bauxite  from  France  in  consfquence  of  the  war. 

Fatalities.— Sheffield.— Accordino;  to  the  Shi-Jfidil 
TeJpgniph,  a  b'^y  named  Walter  Carley.aged  15  years,  while  putting 
up  a  new  switcb  on  the  premises  of  a  relative,  a  pork  butcher  at 
Atterclifife,  on  .".th  inst,,  received  a  shock  which  proved  fatal. 

PONTYMTSTER— An  inquest  was  held  on  March  1th  as  to  the 
cause  of  death  of  Joseph  Grinnell  (33),  at  Pontymister  Worko. 
The  evidence  showed  that  while  Grinntll  and  another  (G.  E.  Buck) 
were  in  a  10ft.  excavation.  Buck  in  regulating  a  suction  pipe 
received  an  electric  shock  and  was  thrown  on  his  back.  His  feet 
came  in  contact  with  the  pipe  and  he  was  held  by  the  current. 
He  called  for  help,  and  Grinnell  came  to  h's  assistance.  A  witness 
found  the  two  men,  and  received  a  slight  shock  in  pulling  Grinnell 
away,  but  the  latter  was  quite  stiff  and  did  not  speak  again. 
Witness  said  he  did  not  realise  the  ritk  that  he  was  running  by 
catching  hold  of  the  deceased  with  bare  hand".  Artificial  respira- 
tion was  tried  for  25  minutes.  The  foreman,  as  rpparted  in  the 
Soiitli  Waits  Daib/  News,  said  that  the  accident  was  due  to  the 
pipe  becoming  electrically  charged,  and  Benjamin  Thomas,  who 
connected  the  motor,  said  it  would  have  been  impossible  to  insuhite 
the  pipe,  bat  a  rubber  pipe  might  have  been  put  down.  The 
verdict  was  to  the  effect  that  deceased  was  accidentally  killed  hy  a 
discharge  of  electricity  whilst  going  to  the  help  of  another 
workman. 

Abebtbidwr.— A  Cardiff  paper  reports  that  an  8-year  old  boy, 
named  Preeoe,  climbed  on  the  roof  of  a  power  station,  caught  hold 
of  the  electric  wires,  and  was  killed. 

Feeder  Reaftance.'!.  — Feeder  reactors  are  now  being  in- 
stalled in  the  generating  station  of  the  United  Electric  L'ght"  and 
Power  Co..  Xaw  York  City.  Ooly  two  reactors  are  being  employed 
in  each  threr-phase  circuit.  The  units,  which  have  3}  per  cent, 
reactance,  are  poroelain-clad  and  mounted  verticallv  in  pairs  to 
economise  in  space.  The  current  racing  of  the  feeder  cables  is 
300  amperes.  Betides  these  reactors  there  are  also  18  per  cent, 
nnits  connected  between  the  bus  sections,  which  are  designed  to 
carry  2,0C0  amperes.  Further  resistance  to  surges  is  offered  by 
each  generator's  inherent  reactance,  which  is  about  7  5  to  s  per 
cent.  The  rated  full-load  current  for  each  generator  is  1,387  amps, 
per  phase. — Electrical  World. 

Liquidation.— British  Prcmethei-s  Co  ,  Ltd.,  Birm- 
ingham,—a  meeting  of  creditors  is  called  for  March  25th,  at 
12  o'clock  noon,  at  26,  Corporation  Street,  Birmingham, 

\ew  Electric  Clock  at  Birnuiijiliain  Post  Office.— 

The  G,P,0.  are  adopting  electric  turret  clocks,  when  public  clocks 
are  required  in  their  bnildinf  «,  on  account  of  the  advantages  they 
offer  &i  regards  uniform  time-keeping,  and  the  saving  on  mainte- 
nance. Messrs.  Gent  &  Co.,  Ltd.,  of  Leiofster  and  London,  have 
supplied  the  first  of  these  clocks  purchased  by  the  G,P.O  ,  which 
has  now  bfen  erected  at  the  G  P,0,,  Birmingham.  The  type 
selected  by  the  Poet  Office  Engineers  is  that  known  es  the 
"  Waiting-Train,"  which  is  a  speciality  of  the  firm  mentioned. 

The  new  clock  is  fired  on  the  bridge  which  connects  the  new 
portions  of  the  G.P.O,  buildings  to  the  old.  The  dial  is  5  ft.  in 
diameter,  and  is  provided  with  12  distinguishing  marks  in  lieu  of 
the  ordinary  Roman  numerals,  as  advocated  by  the  late  Lnrd 
Grimthorpe.  It  is  arranged  for  internal  il'iitnination,  which  is 
provided  by  electric  lamps  within  a  reflector  which  is  disposed 
behind  the  dial  and  is  the  fall  diameter  of  the  latter. 
^  The  small  amount  of  current  required  for  operating  the 
"  Waiting-Train"  movement  is  taken  from  the  accumulator  in  the 
building,  which  has  been  installed  for  general  purposes.  The 
mechanism  is  under  the  constant  control  of  a  master  clock,  the 
control  being  effected  by  the  half-minute  impulses,  in  a  simple 
manner,  which  dispenses  with  contacts  or  additional  batteries. 

The  hands  of  the  clock  are  exposed  directly  in  the  open,  and 
therefore  a  clear  reading  of  the  dial  is  obtained  under  all  con- 
ditions, the  absence  of  a  covering  glass  eliminating  sun  glare 
and  re  Section  which  at  some  part  of  the  day  might  prevent  the 
reading  of  the  time.  The  great  power  of  the  "  Waiting-Train  " 
movement  renders  a  covering  glass  unnecessary,  the  power 
developed  by  this  mechanism  being  in  direct  proportion  to  the 
load  put  upon  it,  so  that  the  hands  cannot  be  stopped  by  snow  or 
the  most  severe  gales.  Many  public  clocks  were  stoppsd,  or  others 
were  affected,  by  the  heavy  gale  that  swept  over  the  metropolis 
a  few  weeks  ago,  even  Big  Ben  being  half  an  hour  slow. 

The  largest  electric  clock  in  the  world,  on  the  Royal  Liver 
Building  at  Liverpool,  which  is  driven  by  the  "  Waitirg-Train  " 
movement,  has  kept  time  with  unfailing  accuracy  since  it  was  first 
started  on  Coronation  Diy,  1911.  The  heaviest  gales  of  wind  and 
snow  have  never  affected  its  timekeeping  qualities,  desf  ite  the 
great  length  and  weight  of  the  hands  required  by  dials  consider- 
ably larger  than  that  of  London's  largest  olook.  Big  Ben 


Copper. — The  diminution  in  visible  supplies  during 
February,  1915,  as  shown  by  MesFrs.  H.  B,  Morton's  statistical 
circular,  was  750  tons,  and  in  English  supplies  775  tons.  Euro- 
pean arrivals  from  North  America  amounted  to  lil.fiOl  tons, 
slightly  less  than  during  December  last.  Spain  and  Portugal 
supplied  England  and  France  with  2,381  tons,  a  quantity  seldom 
equalled  in  peace  times,  and  considerably  above  the  1913  average, 
A  heavy  I  upply  was  also  drawn  frtra  countries  not  individually 
classified,  equal  to  a  fairly  good  month  before  the  war.  Chile 
shipments  were  below  average,  and  Australian,  though  above  the 
quantity  for  the  four  preceding  months,  was  not  up  to  average. 
Total  deliveries,  at  28,861  tons,  exceed  those  for  August,  October, 
or  November  last  by  a  considerable  amount. 

Institution    and    lecture    Notes.— Institution   of 

Electrical  Engineers.— The  following  are  the  Council's  nomina- 
tions for  the  vacancies  which  will  occur  on  the  Committee  of  the 
Western  Local  Section  :— Chairman,  Mr,  D.  E.  Roberts, 
Cardiff  ;  Vice-Chairmap.  Prof.  D  Robertson,  Bristol.  Eight 
nominations  to  fill  five  places  on  the  Committee  :  Messrs,  A.  .J. 
Abraham,  Aberdare  ;  M.  T.  Evans,  Bristol  :  R  H.  Fletcher,  Llani- 
shen  ;  W.  W.  Hughes,  Swansea  ;  A.  C.  McWhirter,  Cardiff  ;  W.  G. 
HeatH,  P'ymouth  ;  C.  W.  Salt.  Torqusv  ;    A.  L,  Stephens,  Bristol. 

At  the  monthly  meeting  of  the  Scottish  Local  Section,  held 
at  Edinburgh  on  Tuesday  last,  the  paper  on  "  Automatic  Protective 
Switchgear  for  Alternating-Current  Systems"  was  read  by  Mr. 
E,  B.  Wedmore. 

The  Students'  Section  discussed  the  "  Applications  of  Elec- 
trical Engineering  to  Warfare,"  on  March  3rd.  Section  (a)  "Com- 
munications," was  opened  by  Mr.  P.  R.  Coursey,  who  said  that  fire 
and  flashlight  signalling  had  long  ceased  to  be  utilised  as  a  means 
of  official  communication,  and  the  applications  of  electrical 
engineering  had  enabled  great  strides  to  be  made  towards  the 
ideals  of  speed  and  secrecy.  lathe  present  war  electrical  means 
of  communication  were  being  employed  to  an  enormous  extent  by 
all  the  nations  involved,  five  main  types  of  electrical  apparatus 
being  used,  as  follows  : — Wireless  telegraph,  Wheatstone  automatic 
telegraph,  Morse  sounder,  vibrator  telegraph  and  field  telephone,  the 
last  two  being  generally  combined  in  one  apparatus.  Mr,  Coursey 
gave  brief  descriptions  and  illustrations  of  the  most  general  t^^pes 
of  military  apparatus.  Mr.  Smith-Rose  referred  to  the  difficulties 
of  reception  of  wireless  m-asages  on  aeroplines  on  account  of  the 
noise  of  the  engine.  Mr.  Emtage  suggested  that  it  might  bs  pos- 
sible to  detect  the  approach  of  /"ppelins  and  submarines  by  pick- 
ing up  their  ignition  spt  rks  by  wireless  receivers  ;  and  also 
described  the  pneumatic  headpiece  " shock-absorbers"  worn  by 
airmen,  which  at  the  pame  time  served  to  deaden  the  noises  due  to 
the  engine,  and  facilitated  wireless  reception. 

The  chairman  (Mr,  Daddell)  said  that  the  great  objection  to 
modern  methods  of  communication  was  that  they  all  gave  too  much 
information  to  the  enemy,  and  in  many  cases  dispatch-riders  were 
proving  to  be  a  more  secret  means  of  communicating  intelligence. 

Section  (i),  "  The  Firing  of  Mines  and  Explosives,"  was  opened 
by  Mr.  S.  Killingback,  who  said  that  the  advantages  of  electrical 
means  for  firing  mines  might  be  briefly  tummarised  as  conveni- 
ence, greater  reliability,  remote  control,  simultaneous  firing  of 
several  charges.  Mines  and  explosives  might  be  fired  either  by 
accumulators  or  by  the  portable  hand-operated  service  dynamo. 
The  standard  types  of  electric  fuses  and  detonators  required  a 
current  of  about  0  8  ampere  for  fusing.  Mr.  Heslop  said  that  the 
chief  field  for  electrical  firing  of  mines  was  for  harbour  protection, 
as  reliable  connections  and  cables  could  then  be  laid.  The  ordinary 
time-fuses  were  generally  satisfactory  in  other  cases. 

Section  (c),  "Searchlights  and  Prrjeotors,  "  to  be  opened  by  Mr. 
E.  L,  M.  Emtage,  was  adjourned  to  March  3 Ist  next. 

At  the  meeting  of  the  Yorkshire  Local  Section  on  Wednesday 
last,  a  paper  was  read  by  Mr.  W.  R.  Cooper,  on  "  Electric  Cooking  : 
Mainly  from  the  Consumers'  Point  of  View."  The  same  paper  was 
t  J  be  read  last  night  in  London, 

National  Association  of  CMllery  Managers.— In  a  paper  on 
"  The  Eicotric  Safety  Lamp  in  Mine*,"  read  to  the  Association  in 
Edinburgh,  on  Siturday,  Mr.  John  George,  Cambnslang,  pointed 
out  that  it  had  to  be  admitted  that  the  first  cost  of  flime  lamps  was 
lower  than  that  of  electric  lamps,  but  first  cost  was  not  everything  ; 
with  the  reduced  light  furnithed  by  flame  safety  lamps  it  was 
nearly  impossible  to  keep  coal  clean,  and,  in  many  instances, 
managers  had  to  pay  for  dirt  when  they  ought  to  be  getting  coal. 
Then  owing  to  the  same  cause  they  were  always  liable  to  have 
falls  of  roof  and  sides.  There  was  no  doubt  that  the  number  of 
electric  lamps  in  daily  use  in  the  mines  was  increasing  by 
thousands  every  year,  one  firm  alone  having  75,000  lamps  in  daily 
use  in  the  pita. 

Edi.soii  and  Benzol. — JFr.  T.  A.  Edison  is  said  to  have 
turned  his  attention  to  the  problem  of  recovering  benzol  from 
coke-making  plants  ;  it  is  reported  that  he  is  engaged  on  the  con- 
struction of  a  plant  for  that  purpose  in  accordance  with  his  own 
designs,  at  .lohnstown,  Pennsylvanis.  adjoining  the  by-product 
coke  ovens  of  the  Cambria  Steel  Co. 


Russian  Trade. — Apropos  of  the  references  to  this 
subject  in  our  leading  columns  today,  we  are  in  touch  with  a 
French  engineer  of  considerable  experience,  who  speaks  and  writes 
Russian  flnently,  and  has  business  relations  with  Russia  ;  his  ser- 
vi  les  are  at  the  disposal  of  any  reader  who  is  desirous  of  establish- 
in?  trade  with  that  country. 
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Ediieational. — A  well-equipped  laboratory  for  electro- 
technical  work  was  recently  opened  at  the  Madras  College  of 
Engineering,  which  can  now  provide  courses  of  instruction  up  to 
the  highest  standard  demanced  for  ergineerlng  work  in  India, 

Appoiiitiiieiits  Vacant. — Engice  driver  and  switch- 
board attendant  (30e ),  for  R^y8l  Holloway  College,  Engli  field 
•  ireen,  Surrey  ;  junior  shift  engineer  (2.5?.),  for  Keyword  Elec- 
tricity Works  ;  fitter  (3(;=.),  for  Royal  Holloway  Cjllege,  Eugle- 
field  Green,  Surrey  ;  a  cable  engineer  is  wanted  by  a  ccmpany 
which  intends  erecting  works  for  the  marufacture  of  vulcanieed 
rubber  cables.     See  our  advertisement  pages  today. 

Electric  Vehicle  Cliarsiiig;  Stations.— We  learn  that 

the  General  Electric  Co.,  Ltd.,  have  been  appointed  official  mann- 
faoturers  to  the  Electric  Vehicle  Committee  of  the  standard 
detign  of  illuminated  box  sign  for  charging  stations  and  for 
garages  where  charging  facilities  are  provided.  The  sign,  v  ir.d 
complete,  with  terminal  box,  and  arranged  for  bolting  to  the  face 
of  a  wall,  or  supporting  from  the  usual  type  of  bracket,  is  made 
in  four  standard  s'zes.  The  two  standard  sizes,  30  in.  square  and 
18  in.  square,  each  eize  with  either  a  single  or  double  face,  are  those 
recommended  by  the  Electrical  Vehicle  Committee.  This  sign  is 
also  the  subject  of  a  lesfitt.  No.  F.  1,887.  The  frame  and  case  are 
of  stove-enamelled  iron,  black  outside  and  white  inside,  and  the 
panels  are  of  duplex  glszing,  formed  of  a  front  sheet  fired  with 
red  and  white  permanent  colours,  backed  by  a  sheet  of  clear  gls  s=. 
The  advantages  of  this  method  of  glazing  are  : — Bright  colours 
which  show  well  both  by  day  and  night ;  strength  ;  and  smooth 
surfaces  on  both  sides  of  the  panel,  which  keep  clean  longer  and 
are  easily  cleaned. 

Action  Afainst  the  Marconi  Co.— For  some  days 
past  M'.  Justice  Avory  and  a  special  jury  have  been  occupied  with 
the  hearing  of  the  case  of  J.  W.  Hamilton  r.  Marconis'  Wireless 
Telegraph  Co.,  Ltd.  The  plaintiff,  who  acted  as  defendant's  sole 
agent  in  Australia  and  secured  a  number  of  important  contracts 
there,  claims  damages  for  wrongful  termination  of  his  engagement. 
The  company  has  a  counterclaim  for  damages.  The  hearing  stands 
adjourned. 

Patents  and  Alien  Enemies. — Application  has  been 

made  to  the  Board  of  Trade  by  the  Manchester  Armature  Repair 
Co.  to  avoid  or  suspend  the  following  patents  : — 10,457/06,  granted 
to  Hopfelt  ;  2,711/10,  20634/10  and  9,941/11,  granted  to  the 
Specialfabrik  fiir  Aluminium  Spulen  und  Leitungen  G.m.bH.  ; 
aid  L'7,651/12  granted  to  Loewenthal.  The  hearings  are  fixed  for 
March  23rd. 

For  Sale. —  Salford  Corporation  invites  tenders,  by 
March  22nd,  for  the  purchase  of  storage  battery,  booster,  two 
balancers  and  electric  motorp.  Particulars  are  given  in  our 
advertisement  pages  to-day. 

lllack  Smoke  Offences :  Electrical  (able  Manu- 
facturers and  War  Orders. — Two  electrical  cable  manufacturers 
having  works  in  Mam  heater  were  amongst  a  number  of  defen- 
dant firms  summoned  at  the  Manchester  Police  Court  on  Wednes- 
day for  permitting  emissions  of  black  smoke  from  their  works' 
chimneys.  A  representative  of  one  of  the  firms  suggested  that  the 
local  Sanitary  Committee  (who  authorise  these  prosecutions) 
should  allow  more  latitude  under  the  present  exceptional  circum- 
stances. They  were  busy  on  army  contracts,  and  their  difficulties 
were  added  to  by  the  fact  that  they  had  been,  owing  to  enlist- 
ments amongst  the  men,  compelled  to  find  fresh  firemen.  They 
had  had  five  firemen  in  one  month,  and  the  man  they  had  now 
was  not  satisfactory. 

A  similar  representation  was  made  in  the  second  case,  but  fines 
and  costs  were,  nevertheless,  imposed  in  each  case. 

PocKet  Torches. — According  to  a  note  in  the  Hnmiyig 
Xfws,  a  British-made  battery,  as  good  as  the  German  artio'e  but 
at  a  lower  price,  called  the  "  Diehard,"  is  now  available  for 
Docket  tnrches.  This  battfry,  we  may  add,  is  made  by  Misjrs. 
Signum,  Lt''  ,  of  46,  Kingsway,  W.f. 


OUR    PERSONAL    COLUMN. 

y'/(«  Editors  inriie  electrical  eiigiiieerti]  n-hcthcr  connected  with  the 
technical  or  the  commercial  xide  of  the  profexxion  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
ElectbiCAL  Review  posted  as  to  their  motenienfs. 


Central  Station  Officials.— Under  a  scheme  for  the 
re-arrangement  of  the  staff  of  the  Walsall  electric  supply  depart- 
ment, the  following  and  other  alterations  are  proposed  : — Manage- 
ment staff— (1)  C.  W,  CooKgoN,  now  chief  clerk  and  collector,  to  be 


accountant  and  collector  at  his  present  salary  ;  (2)  D.  Mills, 
second  clerk  (now  £104  per  annum),  to  be  appointed  chief  clerk,  at 
£130  per  annum,  increasing  by  £10  annually  to  £150  per  annum. 
Distribution  staff— (1)  a  meter  tester  and  installation  inspector  to 
be  appointed  at  £2  2s.  per  week,  rising  to  £2  10?.  per  week ;  (2) 
E.  Etnon,  senior  sub-station  attendant,  to  be  timporarily  sub- 
station foreman,  at  £1  17s.  6d.,  r'sing  to  £2  28.;  (3)  new  sub- 
station attendant  to  be  appointed  at  (orobabh  )  30=.  per  week  ;  (4) 
the  wages  of  sub-station  attendants,  G.  Albidge  and  .1.  Stokes, 
to  be  advanced  by  2s.  6d.  per  week  each.  Sales  department  staff — 
(l)the  canvasser  CilB.  H.  Hopkinsoj;)  to  be  sales  engineer  and 
canvasser,  at  £2  7p.  Cd.  per  week,  an  increase  of  5s.  (i''.  per  week. 
The  question  of  appointing  a  separate  canvasser  has  been  deferred 
for  three  months.  The  immediate  annual  increase  in  salaries 
and  wages  under  the  proposed  re-organisation  is  £438,  a  large 
proportion  whereof  is  in  respect  of  new  work  which  will  be  self- 
supporting. 

Mr.  .1.  Ellis  and  Mb.  V.  A.  Woodland  have  resigned  their 
appointments  as  shift  engineer  and  meter  inspector,  respectively, 
at  the  Watford  electricity  woik".  Increases  in  the  salaries  of  the 
undermentioned  employoj  at  the  electricity  works,  are  to  be  made 
as  follows  :— J.  E.  Walley,  mains  engineer,  £145  to  £170  tier 
annum  ;  W.  Middleton,  shift  engineer,  £90  to  £100  per  annum, 
rising  by  annual  increments  of  £5  to  £110:  E.  E.  Pope,  shift 
engineer,  ditto  ;  F.  H.  Johnstone,  meter  inspector,  30».  to  35d. 
per  week.  The  Electricity  Committee  has  been  given  authority  to 
select  candidates  and  make  appointments  in  all  vacancies  coming 
under  its  notice  up  to  and  including  £100  per  annum. 

Mr.  J.  H.  P.\RKEB,  on  leaving  the  Greenock  electricity  works 
to  take  up  his  position  at  Crovdon,  was  presented  by  the  staff  and 
employes  with  an  electric  floor  standard  and  shade.  Mr.  F.  H. 
Whysall,  chief  engineer,  made  the  presentation. 

Mb.  C.  Cbasdon  has  resigned  his  appointment  as  switchboard 
attendant  at  the  Tunbridge  Wells  electricity  works  in  order  to 
take  up  an  appointment  at  the  Chtliea  electricity  works. 

Woolwich  T.C.  on  March  3rd  increased  the  sala'v  of  Mr.  P.  H. 
Penning,  deputy  electrical  engineer,  by  two  equal  instalments  of 
£15,  to  a  maximum  of  £250  a  year  ;  and  that  of  Mb.  C.  HobsoK, 
charge  enginee-.  from  £130  to  £140. 

Lincaster  T.C.  has  appointed  Mp.  J.  B.  Pattebson,  works 
superintendent  at  the  electricity  work».  as  assittint  engineer,  he 
to  be  paid  £3  8?.  per  week  whilst  the  electrical  engineer  is  absent 
on  military  service. 

Rotherham  T.C.  has  appointed  Mf.  J.  R.  Lillekeb,  who  has 
been  on  the  staff  for  14  years,  as  assistant  electrical  engineer,  at  a 
sala  y  of  £200  a  vear.  He  succeeds  Mr.  .1.  Williams,  who  is  now 
electrical  engineer  and  tramway  manager  at  Erith. 

Maidenhead  T  C.  has  appointed,  out  of  over  150  applicants,  Mb. 
William  Edwabd  Claret,  of  South  Tottenham,  as  station  super- 
intendent at  the  electrici  y  works,  at  £17,")  per  annum. 

Mr.  H.  F,  Wright,  of  the  Dover  Corporation  electricity  staff, 
has  resigned,  and  his  successor  is  Me.  Bvles,  an  old  student  at 
the  works. 

Mr.  H.  H.  Partington,  who  was  appointed  to  the  sub-etation 
superintendent  vacancy  at  Salford,  has  now  decided  to  remain  with 
the  Scottish  Central  Electric  Power  Cf .,  Falkirk. 

Trannvay  Officials.— The  Plymouth  Tramways  Com 
mittee  has  recommended  the  appointment  <  f  Mb.  C  R.  EveiiSON  a 
tramways  manager,  at  a  salary  of  £500  a  year  and  house,  for  three 
years  from  November  9th,  1914,  with  an  option  to  extend  the 
term  for  a  further  period  of  a  year,  the  compensation  to  which 
M',  Everson  is  entitled  to  be  suspended  whilst  he  holds  the  <  ffice. 

The  Darlington  T.C.  has  appointed  Mb.  Fraser,  of  Kilmarnock, 
as  tramway  traffic  manager. 

(General. — The  foremen  of  Messrs.  Howard  &  Rullough, 
presented  Mb.  G.  W.  Somerville  with  a  smoking  cabinet 
suitably  inscribed,  and  a  gold  mounted  walking  stick,  as 
a  token  of  esteem,  on  his  resignation  of  the  position  of 
chief  electrical  engineer  at  Globe  Works  last  week.  The 
presentation  was  made  by  Mr.  James  Arrowsmith,  the  oldest  fore- 
man. Mr,  Simerville  had  previou  ly  been  presented  with  a  suit 
case  and  military  hairbrush  by  the  men  employed  in  the  firm'r< 
electrical  department.  He  is  now  interested  in  the  Unity  Wood 
and  Iron  Co.,  Padiham,  and  is  also  in  practice  as  a  consulting 
and  inspecting  engineer. 

We  are  informed  that  Mr.  R.  T.  Durran,  an  English  director  of 
the  AUgemeine  Elektrici  aU  Gesellfchaft,  Berlin,  and  its  English 
and  foreign  sub-idiary  companies,  who  was  responsible  for  the 
organisation  and  management  of  the  A  E.G.'s  large  foreign  busi- 
nefs,  returned  to  this  country  from  Germary  some  months  ago. 
We  understand  that  Mr.  Durran's  departure  from  Germary  was 
made  possible  by  the  assistance  of  Dr.  Uithenau  and  Mr.  Deutscb, 
the  heads  of  the  A, EO. 

Mr.  V.  T.  Tavloh.  who,  we  understand,  is  well  known  in  South 
Afriiian  electiical  circles,  has  recently  returned  from  the  St.  John 
Del  R«-y  Gold  Mines,  Brazil,  and  has  taken  up  a  pohiiion  with  Sir 
W.  Armstrong,  Whitworth  ,V:  Co  ,  EUwick  Works,  for  the  duration 
of  the  war. 

Mb.  a.  p.  Trotteh  s  official  addrecs  is  8,  Richmond  Terrac, 
Whitehall,  London,  S.W'.,  and  not  the  one  printed  by  accident  in 
the  List  of  Members  of  the  Institution  of  Electiical  Engineers. 

Mr.  REdlNALD  P.  Wilson  is  now  on  lis  way  back  to  Londop. 
after  an  extended  visit  to  South  America. 

Mb.  Geoboe  Baliocb  has  joined  the  board  of  the  Cordoba 
Light,  Power  and  Traction  Co,,  Ltd. 
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Obituary.— Mr  A.  h.  E.  Drujimoxd.— The  death 
occurred  in  Newcastle-on-Tyne  on  5th  inst.  of  Mr.  Alfred  L.  E. 
Drmmond,  manager  of  the  Post  Offiae  telephones  in  the  city,  and 
formerly  manager  for  the  Newcastle  District  for  the  National 
Telephone  Co.,  who  was  a  past  president  of  the  Newcastle  local 
section  of  the  Institution  of  Electrical  Engineers.  Mr.  Drummond 
was  born  at  Soarboroush  in  IStJO.  He  seived  his  apprenticeship 
with  Messrs  Crooks  Roberts  &  Co.,  eneiaeers,  of  Sheffield,  and  then 
went  to  London.  In  18S1  he  returned  to  Sheffield  as  secretary  and 
assistant-manager  to  the  Telephone  Exchange  and  Electric  Lighting 
Co.  Five  years  later  he  joined  the  National  Telephone  Co.  as 
district  manager  in  the  Potteries.  Later  Jlr.  Drummond  was 
transferred  to  Leeds,  afterwards  to  Manchester,  then  to  Oldham, 
and  four  jears  later  to  Plymouth.  In  1902  he  was  appointed 
manager  of  the  Newcastle  district,  and  on  the  purchase  of  the 
National  Company's  system  by  the  Government  he  continued  in 
that  position. 

Mb.  H.  GABBriT,— We  regret  to  hear  of  the  death  of  Mr. 
Harry  Garbutt,  representative  for  many  years  of  Messrs.  I. 
Frankenburg  i  Sons,  Ltd.,  cable  makers,  Salford,  Manchester, 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Robert    W.    Blackwell    &    Co.,    Ltd.    (63.446).— Capital, 

i:250.0t)0  in  jCI  shares.  Return  dated  January  14lh,  1915.  All  shares  taken 
"P.  ;6.1  per  share  called  up  on  75,007  and  10s.  per  share  on  25,000;  ^"87.507 
paid,  ;tl49.992  considered  as  paid  on  149,993  shares.     Mortgages  and  charges: 

Adelaide    Electric    Supply    Co.,    Ltd.    (84,209).— Capital, 

.,(..500,000  in  50.000  pref.  .md  50.000  ord.  shares  o(  £S  each.  Return  dated 
January  5th.  1915.  43.805  prof.  ;ind  50.000  ord.  shares  taken  up.  £b  per 
lihare  called  up  on  43.S05  prel.  and_24.000  ord.;  £7339,025  paid,  £^30,000  con- 
sidered  as  paid.  26.000  ord.  Mortgages  and  charges  :  £:319,672  five  per  cent, 
debenture  Stork,  {A  further  959  prcl.  shares  were  allotted,  pavablc  in  cash, 
to  February  3rd,  1915). 

Burmah     Electric    Tramwavs    and     Li^htin^     Co.,    Ltd. 

(75.070).— Capital.  £:20O,(l0O  in  20.000  urrf.  and  20.0011  pref.  sh.res  of  £a  each. 
Return  dated  December  31sl.  1914.  AW  shares  taken  up.  £:i00.000  paid  on 
the  pref.,  £.100.000  considered    as  paid   on    the  ord.      Mortg.ages    and   charges: 

K.  S.  Co..  Ltd.   (139,230).— ParlicuIars_of  .£20,000  deben- 

luies.  cr.al..^l  hcbruary  lllh.  1915.  filed  purjuant  to  Section  93  (3)  of  the 
I'ompanies"  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
IVoperly  charged  :  The  company's  undertaking  and  properly,  present  and 
future,  including  uncalled   capital.     No  trustees. 

Creed  BiUe  &  Co.,  Ltd. — Two  mortgages,  one  as  colIatei-,Tl 

security,  both  dated  February  4th.  1915.  to  secure  £1,500.  charged  on  land  in 
Cherry  Orchard  Road.  Croydon,  with  buildings  thereon,  formerly  known  as 
the  Croydon  Skating  Rink,  and  benefit  of  building  agreement  relating  to  cer- 
tain lands  in  Cherry  Orchard  Road,  Addiscombe  Road,  Colson  Road,  and 
Cedar  Road,  Croydon.      Holder  :   W.  T.   Holland,  22,  Colson  Road,  Croydon. 

National    Telewriter    Co.,    Ltd.— Particulars    of   .£15,000 

debentures,  created  February  26th,  1915,  filed  pursuant  to  Section  93  (3)  of  the 
Companies*  fConsolidation)  .\ct,  190P,  the  amount  of  the  present  issue  being 
;^2,O0O.  Properly  charged  :  The  company's  undertaking  and  property,  present 
and  future.     .Vo  trustees. 


CITY    NOTES. 


The  .Vackay  Coiupanies. 

The  accounts  for  the  year  ending  February  1st  last  show  about 
the  same  figures  as  were  issued  last  year,  with  the  exception 
of  operating  expenses,  which  show  an  increase  of  $'29,997,  a 
trifle  when  compared  with  capital  liabilities  of  $91, .380,400. 
The  income  from  investments  in  other  companies  is  more  this 
year  by  $43,601,  while  the  cash  assets  are  up  by  $117,964. 
We  have  on  previous  occasions  remarked  on  the  meagre  nature 
of  the  accounts,  which  do  not  give  a  proper  conception  of  the 
financial  state  of  the  Trust.  To  mention  one  instance  again, 
it  is  not  stated  if  the  investments  in  other  companies  are  "at 
cost"  or  "  market  value,"  and  until  this  is  stated  uncertainty 
must  exist.  Nothing  has  apparently  been  carried  to  reserve, 
and  in  this  connection  it  may  be  mentioned  that  last  year  it 
was  stated  that  "reserves  have  been  increased  not  so  largely 
as  in  previous  years,  but  substantially."  This,  taken  in  con- 
junction with  the  remark  that  the  trustees  have  been  com- 
pelled to  insist  on  the  most  rigid  economies  in  operating 
expenses,  is  not  verv-  encomaging.  Notwithstanding  the  ten- 
dency towards  lower  rates,  the  trustees  are  prepared  to  lay  a 
cable  to  compete  with  the  Western  Union  in  Mexico,  and  so 
cut  rates  still  further,  and  the  "Cuban"  rat€  war  is  quite 
fresh  in  our  memories.  When  talking  about  increasing  rates 
the  trustees  are  treading  on  very  delicate  ground,  and  it 
remains  to  be  seen  how  far  success  will  attend  efforts  in  this 
direction,  particularly  in  vew  of  the  extension,  of  cheap  rate 
services  by  other  Atlantic  telegraph  companies.  Is  the  capa- 
city of  the  Atlantic  cables  being  used  to  the  full?  The  volume 
of  traffic  available  is  enormous,  and  it  is  a  question  how  far 
the  policy  of  refusing  to  take  night  and  week-end  letters 
adversely  affects  the  commercial  lines.  Of  course,  due  allow- 
ance must  be  made  for  the  existing  disturbed  trade  conditions, 
which,  it  is  hoped,  will  soon  terminate  and  lead  to  the  usual 
brisk  business. 


!Neiiliaiiseii  Aluininiiiiii  lutliLstn  Co. 

Thu  report  for  1914  of  the  .Aluminium  Industrie  .\.G.,  or  Neu- 
hausen,  states  that  favourable  results  were  obtained,  but  noth- 
ing is  mentioned  as  to  the  situation  of  the  market  or  the 
influence  of  the  war  on  this  particular  trade.  The  financial 
figures,  permitting  of  the  payment  of  a  dividend  of  '20  per 
cent,  on  old  share  capital,  as  in  1913,  and  of  10  per  cent,  on 
new  share  capital,  were  reproduce*!  in  this  journal  two  or  three 
weeks  ago.  It  appears  that  while  the  works  at  Neuhausen 
and  Rheinfeldcn  experienced  no  capital  changes  as  contrasted 
with  1913,  and  these  at  Lend-Rauris  underwent  a  slight  dimi- 
iiutinn  in  consequence  of  the  sale  of  a  site,  an  increase  of 
i'1'24.000  took  place  in  connection  with  the  Vallais  works, 
which  was  chiefly  incurred  in  the  Borgne  water-power  plant 
and  the  extension  of  the  Ehone  works.  It  will  he  possible  to 
bring  the  Borgne  plant  in  operation  as  s<x>n  as  required.  The 
extension  of  the  works  at  Marseilles  and  the  participation  in 
bauxite  mines  have  raised  the  capital  expenditure  on  these 
from  £'-257 .(XX)  to  £'485,001,1,  hut  a  reduction  has  occurred  in  the 
Goldschmieden-Trotha  auxiliary  company.  The  Neuhau.sea 
company  has  taken  up  as  a  new  interest  £68,000  in  the  Mar- 
tins Works  of  Berghcim,  near  Cologne,  which  is  to  produce 
bauxite. 


Hastings  and  District  Eiettric  Tiannvays  Co.,  Ltd. 

During  1914  there  was  a  decrease  in  the  traffic  receipts  of 
j6.?,141,  entirely  attributable  to  the  war.  The  expenditure 
shows  a  decrease  of  ,£4,101,  which  is  in  excess  of  the  falling 
off  in  the  receipts.  The  revenue  after  crediting  receipts  from 
the  statutory  company,  £19.349,  anil  transfer  fees  £7,  and 
debiting  adiiiinistiation  exi>en.ses  £1,S38,  shows  a  balance  of 
£18.018,  plus  £1.037  brought  forward.  De<lucting  £10,6:3:,! 
for  interest  charges,  there  remains  available  £8.421.  Owing 
to  the  uncertain  financial  outlook  in  October  last,  the  directors 
thought  it  best  to  hold  back  the  interim  dividend  on  the  pre- 
ference shares,  but  they  now  propose  to  pay  a  final  and  com- 
plete dividend  of  0  per  cent,  for  the  year,  absorbing  £4,800; 
£1,(X)0  L^  to  be  transfi>rred  to  depreciation  account,  to  writ« 
£1.500  off  susix^nse  account,  and  to  cany  forward  £1,121. 
The  install:itinn  of  the  Tilling-Stevens  petrol-electric  system 
on  the  front  line  has  been  carried  nut.  The  17  cars  required 
for  the  purpose  were  duly  converted,  and  the  last  of  them 
were  placed  in  operation  during  the  month  of  July,  since 
when  the  .svstem  has  worktxl  satisfactorily. 


Mr.  Geo.  Kitchin.  who  presided  at  the  annual  meeting 
held  on  Tuesday  at  the  offices,  1,  Queen  Victoria  Street,  E.G., 
referred  first  to  the  general  disturbance  that  had  resulted  from 
the  war.  This  company's  receipts  had  fallen,  since  the  war 
began,  by  about  30  per  cent.  Fortunately,  it  had  been  pos- 
sible to  curtail  the  expen.ses;  but  had  they  gone  on  as  they 
were  doing  up  to  the  end  of  July  they  would  have  had  an 
increase  in  receipts  as  well  as  a  reduction  in  their  working 
expenses.  Up  to  the  outbreak  of  the  war  they  had  an  increase 
of  £570  on  their  traffics,  whilst  the  reduction  of  working  ex- 
penses had  lieen  continuous  throughout  the  year.  The  traffic 
receipts  of  the  Hastings  company  amounted  to  £50,204,  plus 
£632  for  advertising,  etc.  On  the  expenditure  side,  a  decrease 
was  shown  in  each  item,  the  total  saving  being  ,£4.101.  Oyer 
£3,000  of  this  sum  was  a  saving  on  maintenance  and  repairs. 
These  had  now  l>een  reduce<l  to  a  normal  figure,  the  short- 
comings of  previous  years  having  been  made  good.  The  total 
amount  expended  was  £:31,488.  Bringing  down  the  balance. 
£19,349,  to  the  Hastings  and  Di-strict  revenue  account,  and 
deducting  their  usual  London  exi'>enses,  together  with  deben- 
ture interest,  and  interest  paid  to  bankers,  and  adding  £1,037 
brought  forward,  they  had  £8,421.  It  was  proposed  to  carry 
£j.000  to  depreciation  account,  which  would  then  stand  at 
£'26,000,  and  to  write  £1..500  off  the  suspense  account,  which 
stood  on  the  credit  side  of  the  balance  sheet  and  represented 
legal  and  other  expenses  incurred  in  the  installation  of  the 
petrol-electric  system.  These  cars  were  working  in  a  satis- 
factory manner".  At  first  there  n'ere  some  difficulties  with 
the  lighting  and  the  tanks  for  the  petrol  which  were  placed  in 
the  cars;  but  these  difficulties  had  now  been  overcome;  the  17 
cars  had  been  at  work  for  several  months,  and  they  beard  of 
no  complaints  from  the  public.  The  loan  from  the  bankers 
of  £5,500  had  been  reduced  to  £4,000.  Following  the  promise 
made  tn  them  last  year,  they  had  carried  the  whole  of  the 
cost  of  their  petrol-electric  installation  to  a  suspense  account 
which  they  proposed  to  write  off  by  steady  annual  payments, 
so  as  to  get  rid  of  the  danger  which  there  was  of  having  an 
item  standing  to  the  credit  of  their  journal  which  could  not 
be  justified.  They  were  not  yet  free  of  the  contractors,  but 
the  item  which  stood  on  the  balance  shfet  represented  the 
whole  of  the  outlay  which  wns  involved  in  this  change.  In 
October  last,  when  they  should  in  the  ordinary  course  have 
paid  an  interim  dividend  on  the  preference  shares  of  the  com- 
panv.  they  did  not  consider  that  the  position  of  the  company 
would  allow  of  their  doing  so,  as  the  financial  outllook  was 
dark,  and  they  were  not  convinced  that  the  petrol-electric 
system  which  they  ■nere  installing  would  answer;  therefore 
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tbey  (ieoided  to  hold  back  the  preference  dividend  until  the 
end  of  theii'  tinancial  year,  when  the  final  iigiu'es  would  enable 
them  to  see  more  cleaidy  what  the  position  was.  That  day 
they  were  hoping  to  pass  a  resolution  authorising  the  pay- 
ment nf  that  dividend,  though  it  was  not  proposed  to  send 
out  the  cheques  for  it  until  the  end  of  the  present  month.  At 
the  same  time,  he  wished  to  warn  them  that  it  was  possible 
that  the  preference  dividend  might  Dot  be  earned  during  the 
current  year,  as  the  figures  for  1915 — comparing  with  those 
of  1914 — would  probably  for  the  first  six  months  show  a  con- 
siderable shrinkage.  They  would  possibly  be  desirous  of 
knowing  how  they  were  situated  with  regard  to  the  local 
authorities,  and  he  regretted  that  he  was  not  in  a  position  to 
give  them  any  satisfactory  intelligence  on  this  point.  The 
wish  of  the  board  was,  and  always  had  been,  to  work  amicably 
with  the  Corporation,  but  for  some  reason  or  other  it 
^\ould  appear  that  the  committee  which  controlled  these 
affairs  was  not  able  to  see  eye  to  eye  with  the  directfirs  on  any 
point,  and  was  continually  throwing  obstacles  in  the  way  of 
their  improving  the  services.  Still,  they  could  only  hope  that 
this  state  of  things  would  not  continue  indefinitely,  llie 
Chairman  referred  to  the  death  of  the  late  general  manager, 
Mr.  HoUiday,  and  said  that  as  his  successor  they  were  fortu- 
nate in  having  to  hand  Mr.  Edwards,  who  had  been  managing 
the  company's  affairs  during  Mr.  Holliday's  illness.  They 
therefore  appointed  him  general  maiuiger,  and  the  result 
they  saw  that  day  was  the  effect  of  the  appointment.  Tbe 
efliciency  of  the  company  had  not  suffered  by  the  change,  and 
the  work  in  Hastings  was  well  and  effectively  supervised. 

Mr.  J.  C.  Williamson  .seconded  the  motion. 

Mr.  Webb  asked  if  the  board  anticipate*]  much  reduction  in 
expense  from  the  adoption  of  the  petrol-electric  form  of  trac- 
tion on  the  front  at  Hastings. 

The  Chairiian  said  that  la.st  year  he  stated  there  would  be 
an  increase  of  expense  by  the  introduction  of  the  petrol- 
electric  system,  and  he  had  no  reason  to  alter  that  opinion 
that  day.  The  cost  of  petrol  would  be  to  a  considerable  extent 
ridded  cost,  and  there  would  also  be  the  cost  of  the  mainten- 
ance, which  was  a  c<:>nsiderable  item  on  the  cars  which  were 
fitted  for  that  purpose. 


Newcastle  and  Diistrict  Electric  Li<>'litiii^'  Co.,  Ltd. 

— The  annual  meeting  was  held  on  5th  inst.  in  Newcastle-on-Tvne, 
Sir  Benjamin  C.  Browne,  who  presided  in  the  absence  of  Dr.  .1.  B. 
Simpson,  first  referred  in  some  detail  to  the  capital  account. 
Daaling  later  with  tbe  profit  and  loes  account,  he  said  that  the 
item  £11,388  for  wagep,  ealaries,  and  rates,  jco,,  ehowed  an  iocreaBe 
of  £1,023,  largely  accounted  for  by  an  increase  of  £760  for  rates 
dne  to  a  new  asBesament  of  the  company's  works  and  mains.  The 
total  groBB  receipts  for  electrical  energy  showed  an  increase  of 
£7,5H  over  1913.  These  receipts  had  been  adversely  affected  due 
to  the  earlier  closing  of  licensed  premises  and  the  reduction  of 
lighting  in  shop  fronts,  &o.,  but  this  had  been  compensated  for  by 
the  increased  demand  for  power  pnrposep.  The  gross  profits  for 
the  year  were  £32,030,  being  an  increase  of  £1,20H,  and  the 
amount  available  for  distribntion  was  £21,293.  The  arrangement 
made  with  MesBrs.  Spencer  &  Sons,  of  Newburn,  to  utilise  the 
whole  of  their  exhaust  steam  had  now  come  into  force,  and  the 
directors  felt  confident  that  this  would  be  the  means  of  a  great 
saving  in  the  working  cobIb.  The  dividend  at  the  rate  of  3  per 
cent,  was  approved. 

Chelsea   Electricity   Supply   Co..   Ltd.— The  profit 

for  1914  was  £37,810,  plus  £2,766  brought  forward  and  £2,201  for 
interest,  making  a  total  of  £42,777.  After  deducting  interest  on 
debenture  Btoi^k,  £7,876,  interim  dividend  on  the  preference  shares 
at  the  rate  of  6  per  cent,  per  annum,  £900,  and  interim  dividend  on 
the  ordinary  shares  at  the  rate  of  4  per  cent,  per  annnm,  £4  944, 
£29,058  remained.  It  is  intended  to  appropriate  this  as  follows  : — 
To  credit  of  reserve  for  renewals,  depreciation  and  contingencies, 
£14,420  ;  debenture  stock  premium  redemption  fund,  £704  ; 
written  off  cost  of  extinction  of  fonndera'  shares,  £1,089  ;  written 
off  cost  of  investments,  £1,429;  final  dividend  on  the  preference 
shares,  making  6  per  cent,  for  the  year,  £!i00  ;  final  dividend  on 
ordinary  aharea  at  the  rate  of  6  per  cent,  per  annum,  making  5  per 
cent,  for  the  year,  £7,415,  leaving  to  be  carried  forward  4;3  101. 
The  number  of  8-c.p.  lamp  equivalents  connected  on  December 
31st,  1914,  was  314,276,  an  addition  of  7,8.t4  during  the  year,  and 
the  total  number  of  units  sold  was  4,342,182,  being  108,983  leas 
than  for  the  previouB  year.  The  annual  meeting  was  held 
yesterday. 

\ewmarket  Electric  Liaht  Co..  Ltd.— During  19 ii 

the  equivalent  of  1,015  33-watt  lamps  were  connected  to  the 
mains,  making  the  total  connected  .30,744  lamps.  The  profit  on  the 
year's  working,  plus  £146  brought  forward,  amounts  to  £2,4ii4, 
which,  after  providing  for  debenture  and  other  interest,  £733, 
leaves  £1,73!.  The  direotnra  recommend  a  dividend  of  3J  per 
cent.,  that  £650  bs  carried  to  reserve  for  renewal  of  plant,  and 
that  £1.'>1  be  carried  forward. 

Direct  Spaiiisli  Telegraph  Co.,  Ltd. — The  dividend 

at  the  rate  of  10  per  cent,  per  annum  on  the  preference  shares, 
leas  inoome-tax,  and  one  at  the  rate  of  4  per  cent,  per  annum  on 
the  ordinary  shares,  free  of  income-tax,  are  reoommended  for  the 
half-year  ended  December  3lBt,  1914.  In  addition  a  bonus  on  the 
ordinary  shares  of  2  per  cent,  for  the  year  1914,  free  of  income- 
tax,  is  to  be  paid. 


Itritish  L.  M.  Ericsson  Manufacturing,-  Co..  Ltd.— 

For  1914  the  directors  report  that,  notwithetand  ii^  the  abnormal 
conditidns  of  trade,  the  company's  tjusiness  oontinuea  to  show  a  most 
satiafaotory  result.  £25,000  appearing  in  the  balance-sheet  as  on 
deposit  with  Aktiebolaget  Stockholms  Handelabank  was  withdrawn 
on  January  1st,  1".U5,  and  a  correepondiog  amount  of  war  loan  has 
since  been  purchased.  The  net  profit,  after  charging  £10,9Ct;  for 
depreciation  and  £2,500  for  debenture  interest,  amounta  to  £20,615, 
plus  £6,409  brought  forward,  making  an  available  balance  of 
£27,023.  After  paying  the  preference  dividend,  amounting  to 
£5,999,  a  dividend  of  8  per  oent.  per  annnm  is  to  be  paid  on  the 
ordinary  shares,  requiring  £8,001,  placing  to  reserve  account 
£6.000,  and  carrying  forward  £7,02:i.  Annual  meeting,  March 
17th. 

Hadtields,  Ltd. — In  reporting  upon  the  position  of  the 
company  at  December  31st,  1914,  the  directors  propose  to  add 
£26,000  to  the  reserve  and  renewal  account  and  carry  forward 
£60,270.  They  recommerd  that  in  addition  to  the  interim  divi- 
dend of  Is.  p3r  share  paid  in  August  last,  a  further  dividend  be 
paid  on  the  ordinary  shares  of  2s.  psr  share,  together  with  a  bonus 
of  la.  6d.  per  ahare,  aU  free  of  income-tax.  Mr.  J.  P.  Croebie, 
works  manager,  and  Mr.  W.  B.  Pickering,  commercial  manager, 
have  been  elected  directors. 

Ranisgate  and  District  Electric  JSupply   Co..  Ltd. 

— Inclnding  £1,034  brought  forward,  the  gross  profits  for  1914 
amount  to  £5,070,  and  after  allowing  for  interest  at  the  rate  of 
5  per  cent,  per  annum  on  outstanding  accounts  due  to  the  con- 
tractors, and  writing  off  the  cost  of  creating  debenture  stock, 
there  is  a  balance  of  £3,724.  The  directors  recommend  the  pay- 
ment of  a  dividend  of  5  per  cent.,  and  that  £  1,200  be  placed  to  the 
reserve  account,  leaving  £l,.'i24  to  be  carried  forward. 

Canadian   dieneral    Electric  Co..  Ltd.— A  quarterly 

dividend  of  1  i  per  cent,  for  the  three  months  to  March  Slst,  being 
at  the  rate  of  7  per  cent,  per  annum,  on  the  common  stock,  and  a 
half-yearly  dividend  of  3J  per  cent,  for  the  six  months  to  March 
3lBt,  being  at  the  rate  of  7  per  cent,  per  annum  on  the  preference 
stock,  are  announced. 

Hj'dro-Elettric  Power  and  .Metallurgical  Co..  ltd. 

— The  Financial  Times  says  that  a  meeting  of  the  holdera  of  the 
debentures  is  being  held  to-day  to  approve  resolutions  accepting 
allotment  by  the  Government  of  Tasmania  of  £137,750  4  J  percent. 
Tasmania  inscribed  stock,  to  be  paid  fcrlhwith,  and  to  distribute 
the  stock  among  the  debenture-holders  in  exchange  for  the  deben- 
tures held  by  them  at  the  rate  of  £.'■>■•  of  the  stock  for  each  £100 
debenture,  and  £19  for  each  £20  debenture. 

Alley  <fc  MacLellan,  Ltd. — The  Times  states  that  the 
profits  for  1914,  including  £1,741  brought  forward,  amounts  to 
£2-';, 272.  The  directors  have  allocated  £'.M13  to  depreciation  and 
£10,000  to  reserve,  and  recommend  that  the  dividend  on  the 
preference  shares  for  the  year  be  paid,  leaving  £1,908  to  be  carried 
forward.  Last  year  a  dividend  of  6  per  oent.  was  paid  on  the 
ordinary  shares. 

Calcutta    Electric   Supply  Corporation ,  ltd. — The 

number  of  units  sold  to  consumers  during  the  five  weeks  ended 
January  29th,  1915,  amounted  to  1,254,082,  compared  with 
1,387,896  in  the  corresponding  five  weeks  of  1914.  The  reason  for 
the  decrease  is  general  slackness  of  basineas  in  Calcotta  owing  to 
the  war. 

Stewarts  &  Lloyds,  Ltd.  —  After  setting  aside 
£100,000  for  depreciation,  dividends  of  10  per  cent  per  annnm  on 
the  preferred  ordinary  ahares,  and  2s.  each  on  the  deferred  shares 
(msking  2f.  61"  per  share  for  the  year"),  are  recommended,  placing 
£50,000  to  reserve  fund,  and  carrying  forward  £97,000. 

British  Westinghouse  Electric  and  Manufacturin!*' 

Co.,  Ltd. — The  directors  have  decided  to  pay  a  dividend  on  the 
preferenie  shares  for  the  year  ended  December  Slst,  1914,  at  the 
rate  of  7{  per  cent 

.4utomatic  Tele|»lione   Manufacturing  Co..  Ltd.— 

The  profit  for  1914  amounts  to  £3."),71i7,  against  /i22,94I  for  1913. 
After  payment  of  preference  dividend  and  writing  off  £10,960,  as 
against  £8,093,  a  dividend  of  3  per  cent,  for  the  year  on  the 
ordinary  shares  is  declared,  carrying  forward  £5,256  against 
£3,218.  The  transfer-books  will  be  closed  from  12lh  to  20th 
instants. 

International  light  \  I'ower  Co.,  Ltd. — A  dividend 

of  IJ  percent,  less  British  income-tax,  on  the  preference  ehares 
is  announced  for  the  quarter  ending  March  Slst. 

(illobe    Telegraph    and    Trust    (o..    Ltd.— Interim 

dividend,  2s.  per  share,  free  of  income-tax,  on  the  oidinary  shares 
for  the  past  quarter. 

Altrinchani  Electric  Supply  Co..  Ltd.— A  dividend 

of  lOd.  per  share  on  the  deferred  shares,  suljeot  to  tax,  is 
recommended. 

Rromptou    and    Kensington    Electricity    Supply 

Co.,  Ltd. — After  appropriating  to  depreciation  and  sundry  reserve 
accounts  snma  amounting  to  £12,121,  the  diieotore  recommend  a 
final  dividend  on  the  ordinary  ehares  at  the  rate  of  11  percent, 
per  annum,  making  10  per  cent,  for  the  year,  carrying  forward 
£5,62."\    For  llUS  the  dividend  wsb  at  the  same  rate. 
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Citr  of  London  Electric  Lighting'  Co.,  Ltd. 

Capital  expenditure  during  1914  upon  additio  is,  extensions 
nnd  replacements  amounted  to  f61,939,  mak'ng  the  total 
^^■2.lv>2.S13.  There  was  writt<?n  off  prior  to  De  ember,  1913, 
£566,9^.  and  a  further  f21,210  has  been  written  iff  in  respect 
of  buildings,  plant  and  other  works  dismantled  during  the 
vear  1914.  so  that  the  net  expenditure  at  Deceml  er  last  was 
lf-3.034,619.  showing  an  increase  of  -£40,7-29  for  the  year.  The 
balances  at  cretlit  of  the  reserve  funds  stand  as  follows : 
— Reserve  account  No.  VI.  £17-5.88.5.  first  debenture  stock  pre- 
mium redemption  account  No.  VII.  ±'(i(i,(H9.  leasehold  redemp- 
tion account  No.  VIII.  £.5,088.  reserve  for  doubtful  debts 
£1.808.  plus  the  amount  proposed  to  be  carried  forward  to 
1915  £23.37-2.  making  the  total  £'272,173.  The  annual  profit 
has  naturally  been  |irejudiced  by  the  enforced  reduction  of 
lighting  and  by  the  increased  cost  of  coal  and  of  all  other 
items  of  production.  Tlie  total  revenue  for  the  year,  £.303.543, 
including  interest  on  investments  and  di.scounts  £2,541,  was 
f.306.084.  Expenses  of  generation  and  distribution  wei-e 
£72.065,  repairs  and  maintenance  of  buildings,  machinery, 
plant,  mains  and  other  works  ,£11,076.  rent,  rates,  .taxes, 
management  expenses  and  special  charges  £58.478.  leaving 
£164.465.  plus  £27.8.37  brought  forward,  making  a  total  avail- 
able revenue  of  £192..301.  Of  this  sum  tlie  following  amounts 
have  been  distributed  or  provided  for  : — Interest  on  loan  from 
bankers,  consumers'  deposits,  etc.,  £3:292.  interest  on  first  and 
second  debenture  st(x-k  for  1914  £30,918,  interest  transferred 
to  debenture  stock  premium  redemption  account  £1,.547.  lease- 
hold redemption  account,  interest  and  appropriation  £288.  con- 
tributions to  employes'  provident  funds  and  under  National 
Insurance  .\ct  £1.9.58.  stores  written  down  £1,38.  transfer  to 
resel-ve  account  £.50.000.  leaving  available  £104,160.  .After 
paying  6  per  cent,  on  the  preference  shares  for  1914,  and  a 
total  dividend  of  9  per  cent,  for  the  year  on  the  ordinary 
shar-es.  as  compai-ed  with  10  per  cent,  for  1913,  £23,372  is  to 
be  carried  forward. 

The  following  tables  show  the  position  at  the  end  of  1914 
and  1913  respectively,  but  owing  to  the  war  no  true  com- 
parison can  be  made  :  — 

1913.  1914.  Dpcre.ise. 

Oross   revenue    from   all   sources       ...     jC3U.3\3  ;f3n6.084  ;^:s.-229 

Vet    revenue        ...        174,590  164.464.  10.126 

Distribution    on  ordinary  shares     '...  10  percent.  9  per  cent. 

rRIV.VTE   SUPPLY  FOR  ALL   PURPO.SES :   AVERAGE   PRICES 

PER    UNIT  OBTAINED. 

In  1911,  2.39(1.;  1912.  2.37d.;  1913,  2.33d.;  1914,  2.26d. 

CUSTCMERS  AND  CONNECTIONS  (PRIVATE   SUPPLY).  AFTER 

ALLOWING    FOR    DISCONNECTIONS    ON    .ACCOUNT    OF 

-REMOVALS.    SUBSTITUTION    OF    METALLIC 

FILAMENT  LAMPS,    ETC. 

1913.  1914.     Increase. 

Number  of  customers  being  supplied 15,083        15,090  7 

Number    of    KW.    connected    (including    power 

and    heating)     43,703        45,532        1,829 

On  February  17th,  1915,  there  were  46,678  k\v.  applied  for,  out  of  ^vliiih 
45,831    were  connected,    and   the  customers   numbered    15,060. 


TOTAL    UNITS   GENERATED,  SOLD,   ETC. 
(IsciUDiNG  Public  Street  Ligutin-c.) 
1913. 

Generated  33,542.870 

Sold         29.112.618 

Metered    and   used  by    the    company       1.490.078 

Expended'  in  distribution,  etc        2,940.174 


Maximum   supply    demanded 


1914. 

33.906.963 

29,182.165 

-   1.861,660 

2,863,138 

19,433  KW.       19,739  kw. 


The  total  units  sold  show  an  increase  of  69,547  over  1913, 
■Power  and  heating  supplies  continue  to  show  a  steady  in- 
crease, the  total  units  sold  for  these  purposes  in  1914  being  as 
follows:— Power,  11,500,946  units;  heating,  2,193,8-27  units; 
=  13,694,773  units,  equal  to  48.6  per  cent,  of  the  total  units 
sold  for  private  supply.  The  directors  mention  the  withdrawal 
of  the  County  Council's  1914  Bill  and  the  two  London  Power 
Bills  of  the  present  Session. 
Annual  meeting,  March  16th. 


County  of  London  Electric  Supply  Co.,  Lt('. 

The  directors  report  that  the  capital  expenditure  during  1914 
in  the  London  districts  was  £145,851.  making  the  net  total  in 
respect  of  those  districts  £2,098,549.  The  balance  from  revenue 
account,  after  deducting  generation  and  distribution  costs, 
reijts,  rates,  taxes,  wages,  directors'  fees,  general  establish- 
ment and  other  charges,  and  proportion  of  salaries,  was 
£164,043,  plus  £7,013  brought  forward.  Interest  on  the  first 
and  second  debenture  stock  and  interest  on  temporary  loans, 
less  income  tax,  absorb  £44,215;  there  is  carried  to  reserve 
for  depreciation,  repairs,  renewals,  etc.,  £40.000,  leaving 
£80.841  for  distribution.  Interim  dividends  on  the  6  per  cent, 
preference  and  oh  the  ordinary  (5  per  cent.)  already  paid  ab- 
sorbed £29.909,  leaving  £56.933.  The  directors  now  recom- 
mend a  further  dividend  on  the  6  per  cent,  preference  shares 
and  a  further  dividend  on  the  ordinary  shares  for  the  Decem- 
ber half-year  at  the  rate  of  9~[)er  cent,  per  annum,  less  income 
tax.  leaving  £12.471  to  be  carried  forward.  The  applications 
received  during  the  past  year  amounted  to  the  equivalent  of 
5,206  KW.,  making  the  total  54,705  kw.  The  total  units  sold 
were  28,012,741,  an  increase  of  2.269,418  units.  The  number 
of  consumers  has  increased  during  the  year  from  22,315  to 
24,21'2.  In  view  of  the  lighting  restrictions  imposed  upon  the 
London  areas  by  the  Admiralty  in  consequence  of  the  war,  and 
which  have  affected  the  output,  particularly  for  the  last  quartet 


of  the  year,  the  directors  consider  the  results  eminently  satis- 
factory. The  issue  of  10,000  six  per  cent,  cumulative  prefer- 
ence shares  and  6,000  ordinary  shares  made  in  March  last  was 
over-subscribed.  Reference  is  ma>.^e  to  the  withdiawal  of  the 
two  London  Electricity  Supply  Bills  that  were  before  the  pre- 
sent Parliamentary  Session.  The  directors  of  the  Bournemouth 
and  Poole  Electricity  Supply  Co..  Ltd.,  have  declared  a  final 
dividend  on  the  ordinary  shares  at  the  ra'e  of  9  per  cent,  per 
annum,  making  7  per  cent,  for  the  year.  The  progress  made 
by  the  Coatbridge  and  ."Mrdrie  Ci).  during  the  past  year  has 
been  satisfactorv. 


Units    generated    .'mil    pui-hiist-l 

yuanUiy     sold— Public     lamps 

Priv.'ile    ronsimins    bv 
Total    suld      

U^.d    a1    work?    ... 

Total    accounted    iur    ... 

Not   accounted   lor 

Public  t.-inips 

lotal  maximum  supply  ilemanded.   kw. 

.•\nnual  meeting,  March  15th. 


36,781.413 

207.693 

27.805.049 

28,012,741 

3,145,751 

31.158,492 

5,622,921 

363 

13,700 


Bournemouth  and  ••oole  Electricity  Supply  Co.  Ltd. 

The  directors'  report  fur  1914  shows  that  new  capit-.'.  expendi- 
ture amounted  to  £14,.553,  making  the  total  £487,^49.  The  bal- 
ance from  revenue  account,  after  deducting  generation  and  dis- 
tribution costs,  rent,  rates,  taxes,  wages,  directors'  fees,  general 
establishment  and  other  charges,  and  proportion  of  salaries,  is 
£41,681,  plus  £2,145  brought  forward.  Out  of  this,  interest  on 
debenture  stock  and  interest  on  temporary  loans,  less  income 
tax,  absorb  £9,965,  leasehold  and  siaecial  redemption  funds  and 
irterest  £1,899,  written  off  suspense  accounts  £21;  carried  to 
reserve  for  depreciation,  etc.,  £7,000,  leaving  £-24,941  available. 
Interim  dividends  on  the  4^  and  6  per  cent,  preference  shares, 
and  on  the  15.000  ordinary  shares  (5  per  cent,  per  annum)  for 
the  .June  half-year  amounte<l  to  £9.337,  leaving  £15,604.  After 
paying  the  final  dividends  on  the  preference  shares,  a  final 
dividend  on  the  ordinary  .shares  at  the  rate  of  9  per  cent,  per 
annum  for  the  December  half-year,  less  income  tax,  is  de- 
clared, leaving  £3,8-29  to  be  can-ied  forward.  The  total  applica- 
tions received  amounted  to  the  equivalent  of  9,664  KW..  being 
an  increase  of  874  kw.  for  the  year.  The  total  units  sold  for 
all  purposes  was  3,910,511.  The  Richmond  (Surrey)  Electric 
Light  &  Power  Co.,  Ltd.,  has  declared  a  dividend  of  6  per 
cent,  on  the  ordinary  shares. 


Units  generated   ...         

Units  sold — Public   lamps        

Private  consumers  bv  meter 
Total     sold  ...    '      .. 

Used  on  works 

Total    accounted    for      

-Not    accounted   for  ...         

Public   lamps         ...         

Total   maximum  supply    demanded,   kw. 

Annual  meeting,  March  18tb. 


5,139.370 

26,850 

3.883.601 

3.910.511 

3.145.751 

4.447.367 

692,003 

161 

2,732 


Scarborough  Electric  Supply  Co.,  Ltd. 

Mr.  G.  Alderson  Smith  presided  at  the  annual  meeting,  held 
at  Scarborough,  on  February  27th,  He  referred  regretfully  to 
the  death 'of  the  Secretary  (Mr.  John  Hall,  J. P.),  who  was 
one  of  the  victims  of  the  bombardment  of  Scarborough.  "  I 
think,"  he  said,  "this  is  the  -23rd  "annual  meeting,  and  at 
all  before  this  Mr.  John  Hall  was  very  much  in  evidence  and 
always  gave  us  all  the  help  he  could."  Proceeding,  the  Chair- 
man characterised  the  financial  report  as  a  war  budget,  be- 
cause the  war  was  the  whole  thing  that  influenced  them.  In 
effect,  they  had  done  veiy  well,  uecause  alter  the  hrst  seven 
months  of  the  ye.nr,  the  remaining  months,  when  they  ought 
to  have  made  their  large  profit  from  the  hotels  and  places  of' 
amusement,  brought  fheni  nothing.  That  was  where  then- 
loss  had  been.  Practically,  the  amount  brought  forward  f()r 
balance  applicable  to  dividend  on  the  ordinary  shares  this 
year  was  *3,847;  last  year  it  was  £3,848.  If  it  had  not  been 
for  the  war  they  should  have  had  a  record  season.  They  had 
spent  £-285  more  on  coal.  Under  other  headings  they  had 
also  spent  more.  Thei'e  was  not  only  the  war,  but  also  the 
bombardment  of  Scarborough,  .\boat  two  hundred  of  their 
customers  shut  up  their  houses  and  bolted.  They  had  great 
difficulty  in  getting  in  to  read  the  meters.  They  had  sent 
circulars  to  people  asking  them  to  send  their  keys  or  indicati 
■nhere  the  keys  were.  Twenty  had  not  taken  any  notice.  He 
thought  the  "refugees  had  done  more  harm  to  Scarborough 
than  the  bombardment.  He  moved  the  adoption  of  the  report 
and  balance-sheet,  with  a  dividend  of  2  per  cent.,  less  income- 
tax.  This  would  absorb  £2,000,  and  he  explained  that  they 
were  carrying  £1,000  forward  against  whatever  this  year 
might  have  in  store  for  them.  They  could  only  hope  that  it 
would  be  possible  for  hghting  restrictions  soon  to  cease. 

Mr.  Harold  T.  Ellis,  seconding,  said  the  total  number 
of  units  supplied  was  very  considerably  greater  than  it  had 
ever  been  before,  and  was.  he  thought,  a  record.  The  posi- 
tion brought  about  by  the  introduction  of  the  one-watt  lamp, 
v.hich  at  lirst  did  the  company  considerable  harm  owing  to 
its  extreme  efficiency,  had  now  been  about  recovered  by  the 
extra  connections.  The  increase  of  connections  this  year 
amounted  altogether  to  an  equivalent  of  -2.50  kw.,  an  increase 
of  consumers  of  10  per  cent.  They  had  in  front  of  them  the 
prospect  of  the  half-watt  lamp,  which  would  still  further 
reduce  their  consnmpticn  until  they  could  increase  their  con- 
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siimers.  When  it  came  they  could  look  forward  with  confi- 
dence to  being  in  a  much  better  position  to  compete  against 
gas.  He  was  afraid  there  w^as  not  much  prospect  of  their 
being  able  to  make  their  coal  contracts  next  June  at  any 
cheaper  rate,  and  one  had  to  realise,  with  things  as  they  were 
at  Scarborough  now,  that  their  prospects  for  this  year  were 
not  very  bright. 

nie  resolution  was  adopted. 

The  Chairman  remarked  that  Mr.  P.  G.  Holden,  B.A., 
A.M.I.C.E.,  had  been  appointed  secretary  and  manager,  thus 
cornliining  the  two  offices. 


Waste  Heat  and  dlas  Electrical  Geiieratiii"  Stations. 

Ltd. 

Thf,  profits  earned  by  the  company  during  the  year  ended 
.Tanuary  31st,  191.5,  after  deducting  adminiistration  expenses, 
amount  to  f  39,001,  as  compared  with  £38,24.5  in  the  previous 
year,  less  £10..50O  transferred  to  the  credit  of  reserve  account, 
and  adding  f  12,110  brought  forward.  The  profits  available  are 
£40,611,  as  compared  to  £'37,710.  A  dividend  at  the  rate  of  8 
per  cent,  for  the  year  (the  same  as  for  1913)  requires  £25,600, 
and  there  is  to  be  carried  forward  £15.012,  against  £12,110. 
The  reserve  account  is  now  £.53,351,  and  the  redemption  funds 
in  respect  of  plant  supplied  on  hire  purchase  terms  amount 
to  £11,299.  The  supply  of  w-aste  heat  and  gas  and  the  output 
of  electrical  energy  from  the  company's  generating  stations 
has  on  the  whole  been  satisfactorily  maintained  throughout 
the  year.  No  new  generating  stations  have  been  erected  since 
the  last  report,  but  negotiations  have  recently  been  taking 
place  for  some  additional  plant  to  be  installed  at  Weardale 
Power  Station  w-ith  a  view  to  the  more  efficient  utilisation  of 
the  gas  received  from  the  coke  ovens.  It  has  also  been  arranged 
to  erect  some  further  plant  at  the  company's  Grangetown 
power  station  with  the  object  of  maintaining  a  greater  output 
from  that  installation.  These  new  w-ork.s  can  be  carried  out 
at  a  cost  within  the  ca.sh  resoui'ces  which  the  company  has 
available  and  should  in  due  course  yield  a  satisfactory  increase 
in  the  revenue. 

The  company  applied  for  and  was  allotted  ;^10.000  of  the  National  War 
Loan  192.5-1928.  and  £3,o00  was  called  and  paid  up  to  the  date  'of  the 
accounts  now  presented. 

In  November  the  directors  made  a  preliminary  donation  of  jC'^00  to  different 
relief  funds  in  connection  with  the  war,  leaving  the  nintter  for  the  further 
consideration  of  the  shareholders  at  the  annual  meeting.  A  resolution  will 
accordingly  be  moved  that  the  company's  contribution  out  of  the  profits  of  the 
past  vear  be  increased  to  j{Jl,000,  to  be  allocated  at  the  discretion  of  the 
directors. 

The  annual  meeting  was  held  on  Wednesday. 


W.  T.  Glover  &  Co.,  Ltd. 

The  result  of  the  trading  for  the  year  1914  is  a  credit  balance 
of  £35,397,  plus  £5,128  brought  forward.  Directors'  remunera- 
tions, voted  March,  1914.  absorbs  £1,000,  and  directors'  ex- 
penses £-59,  interest  at  4^  per  cent,  on  first  mort.  debentm-e 
stock  £4,2.50,  interest  at  5  per  cent,  on  second  mort.  debenture 
stock  £3,712,  written  off  investments  £2.1.39,  leaving  £29,.364. 
After  deducting  £4,000  as  appropriation  for  payment  to  trus- 
tees of  second  mortgage  debenture  stock,  it  is  proposed  to  pay 
a  dividend  of  5  per  cent,  on  the  cum.  preference  shares 
(£100.000)  to  31st  December.  1914,  less  income  tax  £4,615,  to 
transfer  to  first  mortgage  debenture  redemption  fund  £2,500. 
to  pay  a  dividend  on  ordinary  shares  (£114.8.50)  at  the  rate  of 
5  per  cent.,  less  income  tax,  £5..300.  to  transfer  to  reserve  fund 
£5,000,  and  to  carry  forward  £7,9.50.^ 

After  making  the  above  appropriations,  the  redemption  fund 
for  the  first  mortgage  debenture  stock  will  stand  at  £38,000, 
the  redemption  fund  for  the  second  mortgage  debenture  stm-k 
at  £.32,000.  and  the  reserve  fund  at  £:10,000,  making  a  total 
of  £100,0(K).  The  application  of  the  Manchester  Oornoration 
to  Parliament  for  power  to  purchase  the  business  of  the  Traf- 
l^ord  Power  &  Light  Supply  (1902),  Ltd.,  was  not  sanctioned. 

.•\nmiiil  iiioeting,  March  15th. 


New  cast  le-iipon-Tjne  Electric  Supply  Co..  Ltd. 

The  directors  report  that  the  connections  to  the  company's 
system  at  the  end  of  1914  amounted  to  '231,4'25  H.P..  an  in- 
crease of  '27,757  H.r.  The  profit  for  the  year  is  £178.:W<I,  com- 
pared with  £141,140.  plus  £6,589  brought  forward,  making 
£184,969.  Interest  on  debenture  stocks,  loans,  etc.,  absorbs 
£52,.564.  leaving  £132.405.  The  dividend  on  the  5  per  cent, 
preference  shares  requires  £45, .589,  as  compared  with  .£3-l,.375. 
.■\  divi<leiul  of  3  percent,  on  the  ordinary  shares,  making  with 
the  interim  dividend  of  25  per  cent.  o.J  per  cent,  for  the  year, 
requires  .£.13,870.  There  is  to  be  transfcjred  to  depi'ccitition 
account  £20,fHX»,  as  against  £15,000;  £17,000  is  to  be  put  to 
reserve  (as  compared  with  .£10,000  last  year),  of  which  £7.0(X) 
IS  to  be  treatetl  as  a  further  provision  against  jxissible  loss 
on  reali.sation  of  the  company's  investments,  and  £lO,lK)0 
transferred  to  reserve  account,  and  £5,946  is  to  be  carriwl 
forward.  'Hic  reserve  now  stands  at  £10.405,  out  of  ■which 
the  directors  proiwse  to  write  off  part  of  the  remaining  cost 
of  the  issue  of  second  mortgage  debenture  stock.  £lH,(.K.Ki, 
leaving  in  reserve  account  £405.  Tlie  unappropriated  depre- 
ciation account  becomes  £153,900,  which  is  in  addition  to  the 


items  of  £170,000  and  £8,600  specifically  allocated  in  the  bal- 
ance sheet.  The  company's  plant  and  system  have  been  effi- 
ciently maintained  out  of  revenue,  £74,571  having  been  spent 
thereon.  The  additions  to  capital  expenditure  account  for  the 
year  amounted  to  £r29,-590,  and  represent  part  of  the  cost  of 
extensions  m  progress  at  the  Carville  and  Dunston  Power 
Stations,  and  also  to  the  company's  general  distribution  sys- 
tem. The  sub-division  of  the  company's  £5  shares  into  shares 
of  £1  each  was  carried  out  during  the  past  year. 

At  an  extraordinary  general  meeting  held  on  the  31st  March  last,  the  com- 
pany's share  capital  was  increased  by  the  creation  of  165,000  additional  prefer- 
ence shares  of  £1  each,  and  165.000  additional  ordinary  shares  of  ;£!  each,  in 
order  to  acquire  the  shares  of  the  County  of  Durham  lilectrical  Power  Distri- 
bution Co.,  Ltd 

.An  offer  was  sent  out  to  the  shareholders  of  the  Durham  Co.^  inviting 
them  to  e.\change  their  shares  for  shares  in  the  Newcastle  Co.  on  the  terms 
agreed,  and  acceptances  of  his  offer  have  been  received  from  all  shareholders 
eNcepting  four,  whose  total  capital  holding  represents  ^£7400.  Certificates  for 
Newcastle  Co.'s  shares  have   now  been   issued  against  ail  shares  so  exchanged. 

In  response  to  appeals  for  assistance,  on  the  outbreak  of  the  war,  a 
contribution  of  ;^200  has  been  made  to  relief  funds,  and  the  confirmation  of 
this  by  the  sharehoiders  will  be  asked  for  at  the  general  meeting.  The  share- 
holders will  also  be  asked  to  express  an  opinion  -as  to  whether  a  further 
amount  should  be  placed  at  the  disposal  of  the  directors  to  meet  other  claims 
for  assistance. 

Annual  meeting,  March  16th. 


Para  Electric  Railways  and  Liohtiu"'  Co.,  Ltd. 

Ddring  the  year  ended  November,  1914,  the  company  had  to 
contend  with  great  difficulties  due  to  the  rubber  crisis  and 
stagnation  of  trade  in  the  Amazon  Valley,  the  further  depres- 
sion caused  by  the  outbreak  of  the  war,  and  finally  the  fall 
in  Brazilian  exchange,  which  for  many  years  had  been,  steady 
at  the  legal  gold  rate  of  16d.  per  milreis. 

In  consequence  of  these  adverse  factors  the  gross  receipts 
decreased  from  £299,9'24  in  1913  to  £'249,891  m  1914.  By 
close  attention  to  economies  on  the  part  of  the  local  manage- 
ment, the  operating  expenses  were  reduced  from  £164,261  to 
£132,491,  the  net  revenue  earned  in  Para  being,  therefore, 
£117,400.  As  the  accounts  are  based  upon  the  legal  exchange 
rate  of  IGd.  per  milreis.  there  must  be  deducted  £5,914,  being 
the  actual  loss  incurred  on  remittances,  and  after  providing 
also  for  the  London  expenses  the  balance  of  operating  revenue 
is  £106,147  compared  with  £1'28,857  in  the  previous  year.  .■Add- 
ing £777  interest  and  transfer  fees  received,  and  £19,'206 
brought  forward,  the  total  was  £1'26.1.30,  from  which  the 
debenture  interest  and  sinking  fund  of  £38,.5(X),  and  the  in- 
terim dividend  paid  on  the  preference  shares,  £9,600,  are 
deducted,  leaving  £78,030.  There  is  to  be  transferreti  to  depre- 
ciation and  renewals  reserve  £15,000,  to  contingencies  reserve 
£]0.0CK3,  a  final  dividend  of  3  per  cent,  on  the  preference  shares 
for  latter  half-year  (making  6  per  cent.,  less  income  tax.  for 
the  year)  absorfjs  £9,600,  a  dividend  of  6  per  cent.,  less  income 
tax.  on  the  ordinary  shares  for  the  year  requires  £'23,400,  and 
£20,030  is  to  be  carried  forward. 

If  the  rate  of  exchange  should  remain  at  a  figure  below  ]6d..  it  will  be 
necessary  to  adjust  the  value  of  local  accounts.  This  is  sufficiently  provided 
for  in  the  contingencies  reserve,  which  has  a  credit  balance  of  ;^50.522.  In 
August  last,  when  an  interim  dividend  on  the  ordinary  shares  would  have 
been  declared  in  the  usuai  course,  the  directors  considered  it  unwise  to 
reduce  the  cash  resources  of  the  company  in  London  as  the  general  financial 
position  was  universally  disturbed,  exchange  was  low,  and  the  difficulty  of 
making  remittances  from  Brazil  was  almost  insuperable.  All  these  conditions 
have  since  improved.  During  the  year  the  capital  expenditure  amounted  to 
;£;5,82S,  mainly  for  extensions  to  the  lighting  system.  By  an  active  cam- 
paign for  new  business,  the  number  of  lighting  consumers  has  been  increased, 
although  the  consumption  of  lighting  current  has  fallen  ofl  on  account  of  the 
domestic    economies  cbtaining. 

The  sum  of  ;^5.609  charged  against  renewals  represents  the  cost  of  com- 
pleting the  renewal  of  the  underground  cable  system.  The  balance  to  the 
crcilit   of  the  renewal  fund  amounts  to  ;t."81.545. 

I'tl.S  1914.  Per  cent. 

2:i.-254.2.-.S         r.issengers    c.irried         19.339.983       Dec.      16.8 

3,172.0119        Car    miles   run      2,974,422       Dec.        6.2 

3,890        Consumers    connected     3,951      Inc.        1.6 

2,371,997        Units  sold  for  lighting  and  power  ...        2,430,734      Inc.        2.4 

The  directors  report  the  dc.ith  of  Dr.  Lucio  K.  do  .Vmaral.  director  in  Pari. 

The  annual  meeting  was  held  on  Friday  at  the  Cannon 
Street  Hotel,  E.G.  Mr.  F.  Holt,  who  presided,  said  that 
there  had  been  a  reduction  of  £50,000  in  gross  receipts,  brought 
about  by  a  fulling  off  in  the  number  of  passengers,  by  a  more 
economical  use  of  electricity  by  private  consumers,  and  by  the 
retluction  made  voluntarily  in  the  rates  charged  to  the  muoi- 
cipalitv  for  public  lighting.  Against  this  loss  they  were  able  to 
set  off  a  reduction  of  £32.000  in  the  Para  expenses.  A  sum 
corresponding  approximately  to  the  reduced  car  service  was 
saved  in  tramway  maintenance,  and  a  saving  of  over  £7,000 
in  the  maintenance  of  the  electric  lighting  installation  was 
also  made  possible  by  the  completion  of  the  renewal  of  the  old 
and  obsolete  underground  cables,  which  were  very  costly  to 
repair,  and  other  economies  were  obtained  through  the  re- 
organisation of  the  stall  and  by  the  fall  that  had  occurred  in 
the  Ii-kmI  value  of  all  labour.  It  was  possible  that  some  share- 
holders might  think  that  rather  than  reduce  the  ordinary 
dividend  they  should  have  reduced  the  cany-forward  or  the 
allocation  to  the  funds,  but  with  this  view  they  could  not 
agree.  Not  only  the  ca.sh  position  of  the  company  called  for 
prudence,  but  tliey  must  bear  in  mind  that  there  were  im- 
portant factors  in  the  business  at  the  pres<^nt  time  which  were 
entirely  outside  of  their  control,  and  they  therefore  had  no 
hesitation  in  a.sking  them  to  confirm  tlie  reduction  froni  10 
per  cent,  to  6  per  cent.,  which  they  projiosetl  as  the  dividend 
on  the  ordinary  shares.  Considering  the  unprecedented  condi- 
tions of  business  throuBhout  the  world,  a,  6  per  cent,  divideni) 
well  and  truly  eametl  was  not  to  be  despised,  and  it  any  of 
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them  considered  that  the  board  had  erred  on  the  side  of  caution, 
then  the  money  retained  was  safe  and  sound  in  the  business 
and  must  come  into  their  hands  in  good  season.  Havin}? 
referred  at  isome  length  to  the  condition  of  the  rubber  industry 
in  the  Amazon  Valley  and  expressed  the  opinion  that  although 
it  might  be  hampered  at  present  it  was  not  likely  to  be  lost 
to  the  country,  the  Chairman  said  that  the  rate  of  exchange 
was  the  matter  which  conC4?rnetl  them  more  than  anything 
else  at  the  present  time.  At  the  outbreak  of  the  war,  when 
Brazil  decided  to  fund  the  interest  on  her  public  debt  payable 
in  Eui'ope,  it  was  generally  expected  that  this  would  have  a 
fa%ourable  effect  upon  exchange  and  that  the  milreis  would  be 
maintained  at  or  near  16d.  The  fall  to  the  neighbourhood  of 
I'id.  had  been  a  great  disappointment  to  all  the  friends  o( 
that  country,  and  might  force  them  later  on  in  the  year  to 
consider  whether  they  would  be  justified  in  paying  an  interim 
dividend  on  the  i_>rdiuarj-  shares,  or  whether  it  would  be  again 
wiser  to  wait  the  result'of  the  working  for  the  full  year  Ijefore 
considering  the  ordinary  dividend.  Their  jxisition  in  Para  was 
being  watched  with  the  greatest  care,  and  every  effort  w-as 
being  made  to  work  as  economically  as  possible.  The  fall  in 
the  price  of  local  labour  had  enabled  them  to  change  from 
coal  to  w<xxl  fuel  in  the  power  house,  and  they  were  effecting 
a  ver>-  material  reduction  in  the  expenses  at  the  present  time 
on  this  account,  which  would  help  them  to  meet  the  reduction 
they  were  experiencing  in  the  tramway  tralBc  and  the  loss  due 
to  exchange.  Strenuous  and  successful  efforts  were  also  being 
made  to  encourage  the  use  of  electricity  for  commercial  and 
domestic  purposes  in  Para,  and  these  efforts  were  undoubtedly 
helping  to  maintain  the  revenue  on  the  electrical  side  of  the 
busine.ss.  They  had  been  approached  by  the  directors  of  the 
gas  and  telephone  undertakings  in  Para,  w-hich  were  operated 
by  two  English  companies,  with  a  view  to  some  arrangement 
for  future  management.  Those  were  much  smaller  concerns 
than  fheir's.  and  they  found  in  these  bad  times  that  the  cost 
of  their  administration  weighed  heavily  upon  them.  They 
both  had  to  consider  whether  it  was  better  for  them  to  reduce 
their  personnel,  which  would  lead  to  a  less  efficient  service  to 
the  public,  or  to  ujaintain  the  efficiency  of  their  service  by  com- 
bining their  administrations  with  theirs  and  reduce  in  this 
way  their  Diierating  costs.  The  services  which  the  Para  Co.  gave 
to  the  public  «ero,  they  believed,  ttuife  satisfactory,  and  it  was 
to  the  general  interests  that  the  telephone  service  and  the  gas 
sfivif-e  of  the  town  .should  be  maintaine<l  on  the  same  level. 
That  was  the  spirit  in  which  they  were  approaching  the  nego- 
tiations they  had  in  hand,  and  if  they  were  able  to  complete 
them  they  felt  sure  that  the  city  and  all  concerned  would 
benefit. 

Mr.  E.  C.  Cheston  seconded  the  motion. 

The  Chairm.^x,  in  reply  to  a  shareholder,  said  that  except 
immediately  after  the  outbreak  of  the  war  they  had  not  found 
aiiy  difficulty  in  obtaining  remittances  fi-om  Brazil.  The  sug- 
gestion that  they  should  remit  their  takings  in  the  form  of 
produce  instead  of  gold  was  not  a  feasible  one,  as  it  would  be 
too  much  like  speculation. 

The  report  was  adopted. 


Teles,'ra|)li  I'oustriiction  aud  Mainteuaiioe  Co.,  Ltd, 

The  annual  meeting  was  held  ou  March  -Ith  at  38,  Old  Broad 
Street,  E.C.,  the  Jiarl  of  Selborni;,  K.G.,  presiding.  The 
Ch.41RM.\n  said  that  they  would  be  struck  by  the  great  simi- 
larity between  the  accounts  of  this  year  and  the  two  previous 
yeai's.  They  showed  that  when  the  plant  which  belonged  to 
the  company  was  fully  employed  under  normal  conditions 
the  results  had  a  tendency  to  repeat  themselves.  In  referring 
to  the  times  having  been  normal,  he  did  not  forget  that  nearly 
six  months  of  the  period  under  review  had  been  passed  under 
the  wholly  abnormal  conditions  due  to  the  war;  but  owing  to 
the  protection  of  the  Navy  they  had  been  able  to  pursue  the 
trading  operations  of  the  company  under  conditions  which 
might  almost  be  described  as  normal.  How  wonderful  the 
protection  of  the  Navy  was  many  of  their  fellow  countrymen 
did  not  fully  realise,  because  they  could  not  have  its  doings 
as  frequently  and  as  intimately  painted  for  them  in  the  daily 
press  as  were  the  doings  of  the  Aniiy.  In  some  respects,  in- 
deed, he  thought  the  operations  of  the  Navy  had  been  too  = 
successful,  because  owing  to  the  protection  it  afforded  the 
country  many  people  wholly  failed  to  realise  that  we  were 
still  in  the  unfulfilled  crisis  of  the  greatest  war  of  our  his- 
tory. The  conditions  6f  life  in  the  country  had  been  too 
normal — business  should  not  proceed  "  as  usual,"  but  should 
be  carried  on  with  the  war  in  view.  He  was  glad  to  say  that 
the  company  had  contributed  to  the  fighting  forces  of  the 
King.  About  170  members  of  the  staff  and  employes  were 
taking  an  active  part  in  the  war,  but  their  praise  should  not 
be  confined  to  those  who  were  fighting,  because  those  who 
had  stayed  at  home — many  of  them  reluctaaitly — were  contri- 
buting to  the  success  of  the  country  no  less  than  those  who 
were  engaged  in  the  fighting.  Special  praise  and  thanks 
were  due  to  those  who  had  remained  at  home  as  well  as  to 
those  w-ho  had  joined  the  forces.  The  fact  that  tuany  had 
gone  away  had  meant  increased  strain  and  responsibility  on 
those  who  had  remained  at  home.  He  thought  it  was  greatly 
to  the  credit  of  the  staff'  that  they  had  been  enabled  to  produce 
such  satisfactory  results.  They  had  treated  those  men  w'ho 
had  gone  away  with  the  same  patriotic  liberality  as  most 
companies.    It  would  be  idle  to  conceal  from  themselves  that 


there  were  no  difficulties  in  front  of  them.  Nobody  could  say 
how  long  the  war  was  going  to  last.  He  was  not  one  of  those 
who  thought  it  was  going  to  come  to  a  speedy  termination ; 
he  believed  we  still  had  a  long  and  arduous  task  in  front  of 
us,  and  that  we  were  by  no  means  past  the  crisis  of  our  fate. 
Difficulties  in  the  supply  of  labour  mu.st  manifest  themselves 
not  only  in  their  own  works  but  in  the  works  of  those  who 
supplied  cables.  There  were  also  difficulties  of  transit;  but 
he  sincerely  trusted  that  those  difficulties  would  not  be  in- 
creased by  any  differences  of  opinion  between  employers  and 
employed,  either  in  their  own  business  or  in  any  of  the  busi- 
nesses upon  w-hich  they  depended.  He  did  not  think  those 
difficulties  could  possibly  arise  if  people  really  understood  that 
the  issue  of  the  war  was  still  in  doubt,  and  that  the  crisis  of 
our  fate  as  an  empire  was  not  past.  As  a  race  we  were 
singularly  devoid  of  imagination — we  could  not  see  what  we 
did  not  understand,  and  he  thought  the  Ciovernment  and  the 
Press  were  .somewhat  to  blame  in  the  matter,  because  he 
thought  the  general  colour  given  to  the  published  reports  was 
too  favourable.  Nobody  w'ho  had  no  means  of  inside  informa- 
tion would  think  that  in  this  w-ar  we  had  had  any  set-backs 
at  all.  Coming  back  to  their  own  company,  it  was  interesting 
and  encouraging  to  note  that  the  shares  were  quoted  at  a 
higher  figm'e  to-day  than  they  were  when  he  became  chair- 
man five  yeaxs  ago,  and  he  djd  not  think  they  could  have  a, 
greater  proof  of  the  soliditj',  stability  aud  honesty  of  the 
business. 

Sir  .Tames  Pender,  Bart.,  seconded  the  motion,  which  was 
carried  unanimously. 


keusiugtou  aud  kni^Utsbridse  Electric  Li«;litiii^ 
Co.,  Ltd. 

Col.  R.  E.  Cbompion,  C.B.,  presided,  on  March  4th,  at  148, 
Bromptou  Road,  S.W.,   over  the    annual    meeting.     He    said 
that  in  the  first  six  months  of  the  year  they  had  to  face  loss 
of  -revenue  due  to  the  closing  of  the  museums  on  account  of 
the  Suffragette  outiages,  and  again,  the  strike  in   the  build- 
ing trade  adversely   affected   the  supply  of   electric  power   to 
this  trade,  and  then  they  had  the  coal  porters'  strike,  which 
increased  the  cost  of  coal.     Still,   by  care  and  economy,   and 
by  a  small  increase  in  the  selling  price,  they  were  in  a  fair 
way    of  showing   slightly    incieased  profits.     Then  came  the 
war,  and  consequently  heavy  loss  of  revenue  aud  loss  of  effi- 
ciency due  to  a  number  of  their  staff  being  called  away.    The 
reduction  vi  output  realised  by  the  end  of  the  year  was  about 
half  a  million  units,  which  was  7^  per  cent,  of  their  output, 
but  on  account  of  their  slight  increase  of  price  the  loss  in  money 
earning  was  only  (jj  i)er  cent.,  as  their  increase  in  average  price 
per  unit  had  been  rather  less  than  ^d.  ijer  ujiit.    On  the  other 
si^e  of  their  balance  sheet  they  had  effected  notable  savings, 
viz.,    in    the  case  of  generation    and   distribution   f 3,600,    or 
11  per  cent. ;  in  repairs  to  plant  i'81'2,  or  11^   per  cent. ;  in 
management  i'79"2,  or  124  per  cent.    But  against  these  savings 
there   had   been  increases  in  items  over  which   they  had  no 
control,  such  as  rates  and  taxes.    The  net  result  has  been  a 
total    saving  on   the  costs  side    of    d64,717,    which   so  nearly 
reached   their  loss  in  revenue   that  they  had  been  enabled  to 
recommend  the  payment  of  their  dividend  of  9  per  cent,  for 
the  year.    It  was  unwise  to  prophesy,  but  they  hoped  that  the 
loss  of  revenue  caused  by  the  war  would  gradually  right  itself. 
At    the  outset  theii"  customers   veiy   naturally  economised  in 
their  lighting  bills,  and  many  of  them  remained  in  their  coun-. 
try  residences  during  the  autumn,     .\gain,  the  enforced  dark- 
ening of  the  streets,  of  which  they  could  not  cximplain,  would 
probably  in  the  future  not  affect  them  so  much  as  it  did  during 
November  and  December — the   time    when  shop   display   had 
ordinarily  a  very  good  effect  on  their  revenue — as  now  owners 
of  shops  who  relied  on  display  by  artificial  light  were  gradu- 
ally finding  means  of  impioving  the  lighting  of  their  interiors. 
They  were  not  so  anxious  as   they  were,   but  he  hoped   the 
shareholders  would  realise  that  they  owed  their  comparatively 
satisfactory  financial  results  to  the  extraordinary  hard    work 
and  devotion  of  their  managing  director,  Mr.  Miller,  and  the 
staff',    who   had   worked  long  hours  to  obtain   the  economies 
he  had   mentioned    and    to  supply   the   place   of   those  called 
away  for  war  purposes.        .\s  both  the  Parliamentary  Bills  which 
would  have  atfected  their  interests  very  considerably  had  been 
withdrawn,    he    did  not   propose  to  say    very   much   on   the 
matter,    which    had  been  so  greatly    discussed  in  the   Press. 
The  London  County  Council  Bill  which  offered  the  companies 
terms  of  ab.sorption  which  would   have  warranted  their  most 
careful  consideration,  had  been  withdrawn,  and  the  Companies' 
Bill,  which  was  infendetl    to  some  ext€nt  to  supplement  the~ 
L.C.C.  Bill,  had  been  withdrawn  at  the  request  of  the  Govern- 
ment.   Their  board    had  cci-operated   with  the  boards  of  the 
majority   of   the  London   companies  in    discussing  these  Bills 
in   a  manner  which  they  considered   wholly  satisfactory,  and 
which   they  believed   would   be  continued    if  further  contin- 
gencies of  the  same  class  arose.     So  much  had  been  said  in 
the  Press  and  elsewhere  by  those  advocating  gigantic  schemes 
of  electric  supply  for  London  that  he  would  take  that  oppor- 
tunity of  pointing  out  to  the   shareholders  that  most  of   the 
promises  made  by  the  advocates  of  these  ivhemes   were   not 
true  in  the  one  important  matter,  that  thev  promised  r.=du'-- 
tions  of  price  for  electric  supply  which  could  not  be  realiseil  ; 
at  any  rate,  .so  far  as  they  affected  the  mniority  of  their  mis- 
tomers   who   lived   in   the    residential    districts.    London   had 
been  most  untruly   conipare^l   unfavourably  with   New   York, 
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Chicago,  Berlin,  ami  other  great  cities,  but  in  these  cities  the 
total  cost  was  shown  to  be  that  of  the  aveiage  supply,  'and 
included  the  supply  to  railways,  tramways  and  the  vast 
system  of  iwwer  of  the  industrial  districts.  This  enabled 
them  to  show  a  lower  total  average  cost  than  in  London, 
where  the  bulk  of  the  supply  still  was  for  lighting  purpases. 
The  directors  had  been  for  years  past  fully  aware  that  the 
only  chance  of  reducing  the  average  cost  to  their  customers 
in  these  residential  districts  was  by  extending  the  use  of  elec- 
tricity tor  purposes  other  than  lighting.  The  board  and  manage- 
ment had  laboured  unremittmgly  in  this  direction,  and  the 
special  department  appointed  to  foster  this  branch  of  their 
output  had  made  continuous  progress,  particularly  during  the 
past  year.  The  general  public,  who  in  most  cases  were  the 
users  of  electricity  mainly  for  lighting,  and  up  to  the  present 
to  a  small  extent  for  cooiiing  and  heating,  ought  to  know  that 
the  cost  for  all  these  purposes  charged  by  the  company  had 
been  carried  out  to  a  point  far  lower  than  that  of  the  large 
cities  he  had  named.  ."Mthough  it  was  obvious  that  some 
amalgamation  of  generating  stations  would  lead  to  .small  re- 
ductions in  the  cost  of  generating  taken  by  itself,  yet  the  total 
ci«t  of  electric  supply,  including  the  many  charges  dealt  with 
in  their  balance  sheets,  would  not  be  sensibly  affected.  Ihe 
board  regi'etted  the  resignation  of  Mr.  R.  ^^■.  Wallace,  who 
had  been  a  director  since  the  foriiintion  of  the  company.  His 
place  had  been  filled  by  the  appointment  of  Mr.  H.  W.  Miller 
as  managing  director,  and  he  hope<l  that  they  would  con.skler 
that  the  economies  which  had  been  largely  efltH'te<l  by  the 
staff,  had  justified  the  board's  policy  in  this   resi>e((. 

Sir  H.   Bliss  .seconded   the  motion. 

Mr.  Whitworth  said  with  reference  to  the  reduction  of 
lepairs,  he  would  like  to  know  if  there  had  been  any  teudeiu-y 
to  let  the  plant  down  in  any  way.  ."^s  regarded  c^ioking,  he 
said  thnt  the  Barnes  loc-al  authority  were  actually  putting  elec- 
tric appliances  into  workmen's  houses,  and  he  wanted  to  know 
if  the  board  could  give  any  information  as  to  the  real  pro- 
gress by  the  company  in  supplying  for  cooking  purposes. 

The  C'haibman  said  the  board  believed  the  plant  was  in 
better  condition  than  any  plant  in  London.  ."Mthough  there 
bad  been  a  reduction  in  the  co.st  of  repairs  that  year  the  plant 
was  certainly  in  as  good,  if  not  in  a  better,  ixisition  than  last 
year.  The  installation  of  cooking  and  heating  fittings  into 
workmen's  dwellings  was  a  matter  of  great  imixirtance,  but 
it  did  not  affect  their  company  much,  as  there  were  com- 
liaratively  few  workmen's  dwellings  in  the  district.  What  did 
affect  them  were  the  small  households  and  the  small  shops, 
and  it  was  to  reach  them  that  they  started  a  special  depait- 
iiicnt,  so  as  to  bring  home  to  them  the  advantages  of  electric 
heating  and  cooking.  Pixjgress  was,  however,  slow,  partly 
because  unless  people  v,ere  experienced  in  its  use,  the  appara- 
tu.s  was  likely  to  break  down.    Still,  the  progress  was  steady. 

Mr.  Whitworth  a.sked  whether  electricity  stood  as  well  in 
compari.son  with  gas  for  cooking  as  it  did  for  lighting  pur- 
poses. 

The  Chairm.an  said  that,  personally,  he  thought  it  did.  Far 
greater  savings  were  obtained  than  the  householders  as  a  rule 
realised . 

The  report  was  adopted,  and  the  retiring  directors  were  re- 
elected. 


I  iider!>Touii(l  Electric  Itailways  fo.  of  London,  Ltd. 

The  annual  nifeting  was  hekl  on  March  Itli  at  Westminster 
Palace  Hotel,  Sir  KiKiAR  Speyer,  Bart.,  presiding.  The  (Jhair- 
MAN  said  that  considering  the  iM'riod  of  exceptional  anxiety 
and  trouble,  whiili  so  unexpectedly  came  upon  the  country 
last  August,  he  tliought  the  results  achieved  were  satisfactory. 
It  would,  however,  be  idle  to  deny  that  he  was  disappointed 
that  the  hopes  he  expressed  last  year  had  not  been  entirely 
realised,  although  the  rea.sons  which  militated  against  a  more 
favourable  showing  were  entirely  beyond  the  control  of  tlie 
management.  It  was  not  nece.ssary  to  deal  in  det.-iil  with 
the  operating  results  of  the  various  companies  in  the  .■seeurities 
of  which  the  Tnderground  was  so  largely  interesti'd.  At  the 
outbreak  of  the  war  it  was  felt  that  no  new  expendituri>  should 
be  undertaken  for  the  moment  by  thosi'  companii'S,  and  there- 
fore the  important  works  to  which  reference  was  made  last 
ye.ir  sliouM  be  pe-stponed.  (!hief  among  the.se  were  tlie 
Haminer.smith  widening,  a  further  arrangement  of  moving 
stair<'ases,  and  the  ImisIoii  and  Camden  Town  extensions  on 
the  l/ondon  F,le<'tiic;  certain  improvements,  such  as  the  widen- 
ing of  the  tiiniU'ls  at  llolborn.  and  the  installation  of  escalators 
at  Slieplii'id's  Bush,  Oxford  Circus,  and  the  Bank  on  the 
Central  London  Hallway.  The  Wood  Lane  extension,  which 
would  Connect  the  Central  Umdon  with  Haling,  had  m.-iile  only 
slow  progress.  The  same  iwlicy  liad  been  pursiie<l  by  the 
District  Railway,  which  had  been  taken  over  by  the  Ciovern- 
ment,  and  which  had  postponed  all  new  contracts  for  works 
that  were  not  absolutely  necessary.  .-Xs  regarded  the  City  and 
South  London  llailway,  the  construction  work  in  connection 
with  the  widening  of  the  tunnels  had  nut  been  stnrtixl,  Tliose 
postponements  were  bound  to  delav  the  development  of  the 
properties  and  to  some  extent  retard  the  imiu-ovement  in  their 
earnimrs.  At  the  same  tiim'  he  was  pleased  to  be  able  to  U-\] 
them  that  the  Queen's  Park  extension,  opein'il  about  n  montli 
ago,  already  showed  encouraging  results.  While  the  war  had 
thus  arrested  necessary  developments,  it  had  had  other  indirect 
and  unfavourable  consequences.  The  price  of  ixial.  which  was 
an  important  factor  in  the  operation  of  those  railways,  had 
risen  very   considerably.     The  prices  of  other  materials  had 


shown  the  same  upward  tendency.  This  had  been  felt  parti- 
cularly severely  by  the  railways,  which  had  so  far  worked  on 
a  very  naiTow  margin,  and  the  dividends — none  too  large  in 
the  past — had  had  to  be  further  curtailed.  The  distributions 
for  the  year  in  the  case  of  the  District  H.  preference  stock 
amounted  to  2  per  cent,  against  2i  per  cent,  last  year;  in  the 
case  of  the  London  Electric  ordinary  fths  per  cent,  against  1 
per  cent. ;  in  the  case  of  the  Central  London  Railway  ordinary 
M  per  cent,  against  3  per  cent.  As  regarded  the  London 
General  Omnibus  Co.,  the  Chairman  had  explained  that  the 
Government  had  taken  over  a  large  part  of  that  undertaking 
for  war  purposes,  and  he  pointed  out  that  the  figures  in  the 
c<impany's  accounts  did  not  allow  for  any  sums  which  might 
hereafter  be  received  from  the  Government.  He  had  further 
informed  the  shareholders  that  the  War  Office  continued  to 
take  'buses  for  transport  service  abroad,  and  that  until  some 
definite  understanding  with  the  Government  had  been  reached 
regarding  the  terms  of  payment  for  the  use  of  the  London 
General  Omnibus  property  it  would  be  premature  to  go  into 
any  details.  The  London  &  Suburlian  Traction  Co.  began 
la.st  June  to  pay  dividends  on  its  ordinaiT  shares  at  the  rate 
of  one  per  cent,  per  annum,  but  owing  to  the  adverse  effects 
of  the  war  the  company  was  not  able  to  make  any  further  dis- 
tribution. The  diviilend  on  the  preference  .shares,  however, 
had  been  paid  in  full.  There  remained  the  Associate<l  Equip- 
ment Co.  That  company  had  further  developed  and  shown 
satisfactory  results.  It  was  making  extensions  and  increasing 
its  plant  to  cope  with  the  additional  work  thrown  upon  it,  and 
it  was  hoped  that  it  would  contmue  to  show  good  returns, 
although  the  increased  price  of  materials  which  was  being 
witnessed  everywhere  now  was  a  factor  which  might  some- 
what atlect  the  results.  The  revenue  account  showed  that 
the  income  from  investments,  etc..  amounted  to  i'684,6i25; 
an  increa.se  <if  £'54.S()9.  Taking  the  results  as  a  whole,  and 
bearing  in  mind  the  exceptional  circumstances  under  which 
the  companies  were  worked  for  the  latter  part  of  the  year, 
the  Underground  had  again  demonstrated  its  vitality  and 
afl'orded  proof  that  in  normal  times  it  could  count  on  increased 
prosperity.  Its  subsidiary  companies  performed  an  indispens- 
alde  .service  to  I/ondon,  which  waiS  rendered  in  the  most 
efficient  manner.  For  the  excellence  of  this  service  they  were 
iixlebted  h)  the  staff  of  the  various  companies,  and  foremost 
among  them  to  their  managing  director.  Sir  .Albert  Stanley. 

Lord  I^'abrer  .s<^conded  the  motion,  which  was  adopted  with- 
out ili.s<ni,s.sion. 


Cliai'iii^  Tross,  West  End  and  Citv  Klccfricitv 
Supply  Co..  Ltd. 

The  annual  meeting  fiMik  plac*'  on  Mar<-li  4th  at  the  ofiree."!, 
St.  Martin's  Lane.  W.C.  Mr.  W.  l'\  Flaiki.wr  presiding.  The 
Chairman  said  it  had  been  his  usual  custom  in  eadi  year  to 
coiiip:ire  the  accounts  under  coiLsideration  with  those  of  the 
preceding  year,  but  the  circumstances  of  the  pa.st  year  were 
so  abnormal  that  any  .such  comparison  would  be  quite  value- 
less. .\s  regarded  the  West  End  areas,  the  gro.ss  earnings  had 
decreased  some  t'il.lo^i  and  the  expcn.ses  had  increased  .i''2,811. 
making  the  net  earnings  for  the  year  .i'72.409.  or  a  decrease  of 
.■£]1.9(i4.  In  .luly  la.st  an  interim  dividend  at  the  rate  of  5  per 
cent.  i)er  annum  was  paid  on  the  onlinary  shares,  and  as  a 
dividend  at  that  rate  could  be  paid  out  of  the  available  balance 
witlKJut  in  any  way  touching  on  their  reserves  or  the  carry- 
forward of  last  year,  the  board  had  considerinl  that  it  was 
(piit<'  jiistifieil  in  recommending  a  dividend  at  that  rate. 
carrying  the  small  balance  of  ,4':iO|  to  general  reserve  (income 
account),  which  would  then  stand  at  a  little  over  .i'T.Ottt).  They 
carriinl  forward  on  revenue  account  the  f  IS.OlKl  brought  for- 
ward from  last  year,  and  this,  with  the  .t'T.iXKI  on  general 
reserve  income  account,  gave  them  a  round  sum  of  .i'25.()()0 
to  fall  back  upon  in  aid  of  the  profits  for  the  current  year. 
Their  depreciation  fund  would  stand  at  about  £'1.50.(¥1().  As 
regarded  tin-  City  undertaking,  the  gross  earnings,  notwith- 
stiiiiding  the  war.  wi>re  slightly  higher  than  last  year.  but. 
owing  to  the  increa.se  in  exivnst^s,  the  net  earnings  were 
.t'2.474  low.'r,  the  net  total  beintr  tTill.Tdfi.  This,  after  payment 
of  all  interest,  provided  i':)('i.;l(')7,  out  of  which  to  meet  the 
preference  dividi'nd  of  j;i.H.O»K).  Tliey  were  therefore  able 
to  carry  forward  £18.(10(1.  the  amount  brought  from  la.st  year, 
and  by  transferrini;  tlii-  lialance.  f  lS,:t('i7.  to  general  reserve 
income  account,  this  would  amount  to  the  sum  of  f 71. .515. 
If  w.as  not  iMdposixl  to  deal  at  present  with  tiiis  account,  nor, 
as  explain(.<i  last  year,  to  write  anything  off  for  ilepreciation. 
There  was  one  item  '  n  the  balance-sheet  to  which,  perhaps, 
they  would  think  he  ought  to  refer,  and  that  was  "  Invest- 
ments at  <'ost.  "  Having  regard  to  tiie  deprivialioii  caus«'d  in 
most  securities  by  tlii'  war  they  might  naturally  enquire  as 
to  whetlier  the.se  ought  to  remain  at  the  same  price.  As. 
however,  tile  whole  of  these  investments  were  purchases  in 
their  own  debenture  stiK-ks,  there  was  no  necessity  in  anv 
way  t«>  write  them  down.  The  iucrea-se  in  the  cost  of 
materials  and  hiluuir  hid  been  very  great.  For  instance,  the 
aveiage  |>rice  of  coid  had  increased  some  T^J  per  cent,  over 
last  vear.  but  he  was  happy  to  .say.  thanks  to  economics  in 
working,  their  works  costs  at  Bow  had  increased  less  tli.in 
4  per  cent.,  wliile  transmission  li>sses  had  been  considerably 
reduced.  The  increa.se  in  the  price  of  coal  was  giving  them 
anxiety,  and  should  it  continue  there  would  be  no  alternative 
but  la  increase  the  price  of  current,  a  c<iur.4e  which  they 
would  only   adopt  if  absolutely  necessary.       He  need  hardly 
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tell  them  that  their  business  was  seriously  affected  by  the 
lighting  restrictions.  In  January  of  this  year  their  output 
was  reduced  by  14  per  cent,  in  the  city,  and  20  per  cent,  in 
the  West  End,  and  these  reductions  must  allect  their  revenue. 
No  less  than  77  of  their  staff  had  joined  the  colours,  and  the 
board,  considering  it  their  duty  to  make  some  provision  for 
their  dependents,  were  now  paying  at  the  rate  of  nearly 
±0,000  a  year  on  this  account.  Last  year  he  called  their 
attention  to  a  scheme  which  had  been  put  forward  to  acquire 
the  shares  of  the  electric  lighting  companies  of  London  and 
to  expend  a  very  large  sum  of  money  in  building  a  new 
generating  station  with  necessary  connecting  mams,  etc. 
'Ihe  board  did  not  think  the  scheme  was  one  which  they  could 
support,  and  a  committee  representing  the  majority  of  the 
London  companies,  after  consulting  engineers  of  the  highest 
standing,  agreed  in  their  view.  The  scheme  was  shortly  after- 
wards wit^htlrawn.  The  London  County  Council  had  appointed 
a  speciaPcommittee  to  deal  with  this  question,  and  in  the 
autumn  of  last  year  a  conference  took  place  at  which  there 
was  an  interchange  of  views.  They  pointed  out  (a-s  they  had 
always  done)  that  in  the  view  of  their  engineers  a  gradual 
change  was  the  only  economical  and  wise  course  to  be  pur- 
sued, and  that  they  were  quite  willing  on  fair  terms  to  co- 
operate. In  the  result,  a  Bill  was  introduced  by  the  London 
County  Council,  which,  however,  owing  to  the  want  of  sup- 
port by  the  full  CViuncil,  had  to  be  dropped.  There  was, 
therefore,  no  object  in  troubling  them  with  any  details  of  that 
Bill,  beyond  stating  that  in  many  respects  its  provisions  did 
not  commend  themselves  to  the  board.  Their  committee  also 
introduced  a  Bill,  but,  having  regard  to  the  decision  of  the 
Government  that  no  contentious  business  should  be  taken, 
this  had  been  withdrawn.  The  committee  of  the  companies 
liad  still  been  kept  alive.  In  -their  view  discussion  among 
themselves  and  with  the  London  County  Council,  and  pos- 
sibly the  local  authorities,  could  not  but  be  useful,  and  if 
and  when  a  scheme  could  be  arrived  at  they  would  put  it 
before  the  shareholders  for  their  consideration.  He  and  his 
colleagues  had  in  no  way  altered  their  view  that  so  far  as 
their  company  was  concerned  they  were  quite  content  with 
their  present  position,  and  felt  convinced  that  they  could 
continue  properly  to  fulfil  the  obligations  imposed  upon  them 
under  their  provisional  orders  and  to  safeguard  the  interests 
of  shareholders.  At  the  same  time,  they  were  quite  prepared, 
provided  they  were  fairly  met,  and  provided  the  considera- 
tion to  be  given  to  them  was  a  fair  and  reasonable  one,  to 
advise  the  sale  of  their  undertakings  to  the  County  Council. 
The  Council  must,  however,  be  prepared  to  treat  them 
generously  and  admit  that  the  price  which  they  weie  entitled 
to  ask  to-day  was  very  different  to  that  provided  under  the 
Acts  under  which  their  original  Provisional  Orders  were  issued. 
They  did  not  admit  for  a  moment,  however,  that  under  exist- 
ing conditions  (for  which  they  were  in  no  way  responsible) 
Ix)ndon  was  badly  served.  In  his  view  the  only  way  in  which 
real  progress  woidd  be  made  would  be  if  the'  Council  would 
authorise  their  committee  to  meet  that  of  the  companies  and 
discuss  the  whole  question  freely  and  unreservedly.  He  could 
not  conclude  without  lefen'ing  to  the  very  serious  times  in 
which  they  were  living,  the  seriousness  of  which,  he  thought, 
was  only  now  being  sufliciently  appreciated.  In  referring  to 
these  times  and  the  difficulties  under  which  they  were  work- 
ing, he  felt  they  owed  a  debt  of  gratitude  to  the  whole  of 
their  staff  for  the  work  which  they  had  done,  and  were  now 
doing.  They  must  thank  those  who  joined  the  colours  for 
their  patriotism,  and  equally  thank  those  who  had  remained 
with  them,  and  who  had  enabled  them  to  meet  the  very 
serious  position  in  which  they  were  placed  by  the  conditions 
under  which  London  lived.  They  did  not  criticise  what  was 
done — they  v\ere  content  to  believe  that  it  was  done  for  the 
best.  There  might  be  many  dark  days  before  them  yet,  but 
let  them  hope  that  the  not  very  far  distant  future  would 
bring  brighter  times,  when  the  war  drum  would  throb  no 
longer  and  the  battle  flag  would  once  more  be  furled.  The 
pressure  upon  their  business  might  be  severe  and  the  decrease 
of  their  profits  serious,  but  they  knew  that  it  was  entirely  and 
wholly  due  to  passing  causes.  Tlie  earning  power  of  the  cor- 
poration was  in  no  way  impaired,  and  they  saw  no  reason 
why  they  should  not  look  forward  to  the  future  with  every 
feeling  of  confidence  and  hope. 

Mr.  J.  M.  Gatti  (managing  director)  seconded  the  motion, 
and  the  report  was  adopted. 

The  retiring  directors  were  re-elected,  and,  on  the  motion^ 
of  Mr.  SuREAGE,  a  hearty  vote  of  thanks  was  passed  to  the' 
directors  and  staff. 


British  Ennine.  Boiler  and  Electrical 
Insurance  Co.,  Ltd. 

The  annual  meeting  was  held  at  24,  Fennel  Street,  Manchester, 
on  March  5th.  According  to  a  report  received,  Mr.  R.  C. 
LoNGRlDGE  (the  Chairman)  directed  attention  to  the  fact  that 
the  business  was  steadily  expanding,  the  increase  in  revenue 
for  the  past  year,  as  compared  with  1913.  being  f  6,6'25,  equiva- 
lent to  6  per  cent.  It  was  pointed  out  that  this  expansion  did 
not  involve  any  deterioration  in  the  quality  of  the  business 
transacted,  as  the  increased  revenue  was  accompanied  by  a 
con'esponding  increase  in  the  balance  of  profits,  notwithstand- 
ing that  the  company  had  to  meet  several  heavy  claims  in  res- 
pect of  breakdowns  in  the  engine  and  electrical  depai'tments. 
The  public,  perhaps,  did  not  even  fully  realise  that  although 


the  primary  function  of  an  engineering  insurance  company 
was  to  make  inspections  and  ensure  safe  and  economical 
woi-king,  the  company  also  undertook  to  indemnify  power 
users  in  respect  of  material  loss.  It  was  reported  to  the  meet- 
ing that  nearly  28  per  cent,  of  the  eligible  members  of  the 
office  staff'  had"  joined  H.M.  Forces,  the  company  taking  its 
share  of  the  patriotic  burden  by  paying  full  salaries  to  the 
absent  members  and  keeping  open  their  places.  In  connection 
■with  the  war,  it  was  also  reported  that  the  company  had  been 
entrusted  with  the  work  of  inspecting  certain  kinds  of  war 
material  ordered  from  contractors.  If  this  procedure  were 
universally  adopted  the  result  would  be  advantageous  "to  the 
national  interests.         • 

Metropolitan  Kaihvaj  Co. 

Thk  Et.  Hon.  Lord  Aberconway  presided  on  Februaiy  25th 
at  the  offices.  Baker  Street  Station,  over  the  annual  meeting. 
Having  dealt  at  some  length  with  the  arrangements  made 
by  the  Government  with  the  companies,  by  which  he  con- 
sidere<l  the  Metropohtan  Co.  had  rather  lost  than  gained, 
tlie  Chairman  gave  particulars  of  some  of  the  special  work 
that  their  company  had  been  called  upon  to  do  in  the  cari-ying 
of  troop  trains  and  goods  trains.  Notwithstanding  all  this 
extra  business  they  had  managed  to  keep  their  ordinary  ser- 
vices running  except  on  one  or  two  days-of  exceptional  pres- 
sure, and  the  fact  that  they  had  done  this  on  a  line  that  was 
normally  one  of  the  busiest  in  the  country,  and  had  done  it 
without  any  mishap  of  any  kind,  afforded  striking  evidence 
of  the  completeness  of  their  safety  appliances,  and  reflected 
no  small  credit  upon  the  officials  and  staff'  of  the  line.  Their 
staff'  had  been  considerably  depleted  by  men  joining  the  colours. 
About  4-30  men  had  responded  to  the  country's  call,  and  seven 
had  already  fallen  on  the  field  of  honour.  The  accounts  as 
presented  showed  that  the  net  receipts  for  last  year,  after 
taking  into  account  the  amounts  received  or  receivable  from 
the  Government  up  to  the  end  of  December,  showed  an  in- 
crease of  £25,300,  due  mainly  to  the  fact  that  they  included 
a  full  year's  takings  of  the  Great  Northern  and  City  line, 
as'  compared  with  only  six  months  of  1913.  Their  rents  showed 
an  increase  of  £6,000,  which  they  would  regard  as  exceedingly 
satisfactory,  especially  in  view  of  the  bad  times  through  which 
they  were  passing.  On  the  other  hand,  they  had  to  meet 
increased  charges  in  respect  of  the  new  debenture  stock  and 
loans  they"  issued  a  short  time  ago,  amounting  to  about 
£22, 000,  whilst  their  interest  charges  for  money  borrowed 
from  the  bank,  etc.,  amounted  to  an  extra  £10,(X)0.  In 
1913  they  commenced  to  form  a  new  reserve  fund  for 
general  renewals,  and  placed  to  that  fund  £7,500  out 
vi  the  revenue  for  1913,  and  £5,0(10  which  they  had  in  bus- 
Ijense  in  respect  of  permanent  way  renewals.  They  proposed 
on  the  present  occasion  to  credit  that  fund  with  a  further 
£12,500,  which  was  an  increase  of  £5,000  over  the  amount 
taken  out  of  the  1913  figures,  and  after  doing  this  there  was 
a  balance  left  for  dividend  on  the  ordinaiT  stock  of  £92,(XX), 
as  compared  with  £113,000  in  1913.  Of  this  amount  £48,490 
was  abisorbed  by  the  payment  of  the  interim  dividend  at  the 
rate  of  IJ  per  cent,  per  annum  in  August  last,  and  the  balance 
would  admit  now  of  a  further  dividend  at  the  rate  of  1  per 
cent.,  making  Ij  per  cent,  for  the  year,  and  enable  them  to 
carry  forward  £11,458,  as  against  £8,258  twelve  months  ago. 
He  was  afraid  there  had  been  some  misapprehension  in  the 
minds  of  the  public  as  to  what  the  Government  guarantee 
amounted  to.  It  had  been  stated  that  the  Government  had 
guaranteed  the  several  companies'  dividends,  but  this  was 
not  the  case,  ^^^lat  they  had  guaranteed  was-  a  certain  in- 
come from  certain  sources  reduced  in  a  way  that  he 
explained.  Tliey  had  not  guaranteed  their  net  income,  out 
of  which  the  dividend  was  paid,  and  it  therefore  followed 
that  they  had  not  guaranteed  the  dividend  itself.  They  thought 
it  wise  on  this  occasion,  and  having  regard  to  the  difficult  times 
through  which  they  were  passing,  to  follow  the  example  of 
other  companies  and  to  adopt  a  conservative  policy  in  dealing 
with  the  revenue,  and  in  this  connection  he  reminded  them 
that  in  the  matter  of  reserves  the  company  was  in  a  stronger 
liosition  to-day  than  it  had  ever  been  hitherto.  Their  electrical 
renewals  and  depreciation  fund  stood  at  nearly  £67,000,  the 
general  renewals  fund  at  £25,000,  and  the  general  reserve 
fund  at  £60,(K10.  In  December  last  they  made  an  issue  of 
£5i¥),000  five  per  cent,  preference  stock  at  the  price  of  99 
per  cent.,  and  the  money  was  payable  by  instalments  during 
the  current  half-year.  This  issue  was  required  in  order  to 
rejny  temporary  loans  from  the  Bank  and  to  provide  for 
cajiital  expenditure  that  they  had  in  prosi'Njct.  The  new 
siil)-station  at  Drayton  Park  had  l)een  completed,  and  since 
Se|itember  last  they  had  been  supplying  current  for  that  section 
of  their  line  from  their  power  station  at  Neasden.  By  this 
means  they  had  effected  a  very  handsome  saving  in  the  cost 
of  working  that  line,  and  it  would  interest  them  to  know  that 
the  estimate  made  by  the  general  mauagei'  at  the  time  of  the 
purchase  of  the  Great  Northern  and  City  Railway  of  the 
.■javings  that  could  bo  effected  by  their  working  it  had  been 
fullv  iustified  by  the  actual  facts.  The  saving  estimated  was 
£12.(X)<^  per  annum,  and  to-day  they  were  actually  saving  at 
the  rate  of  £11,900  ner  annum,  in  addition  to  which  there 
would  be  the  rent  of  the  disused  power  house  on  the  Great 
Northern  and  City  Line  as  soon  as  they  succeeded  in  letting 
it  The  new  stations  at  Goldhawk  Road  and  Uxbridge  Road 
on  the  Hammersmith  and  City  Line  were  attracting  a  con- 
siderable amount  of  new  traffic,   and  the  escalators  that  had 
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bri'ii  iml  in  at  Baker  Street  to  connect  their  station  with  that 
of  the  Bakerloo  had  largely  increased  exchange  traffic  at  that 
point.  The  only  section  of  the  widening  between  Finchley 
Koad  and  Wembley  not  yet  completed  was  the  viaduct  at 
Kilburn.  The  contractors  were  pushing  on  with  the  work 
of  constnicting  the  new  viaduct  as  quickly  as  possible;  but 
there  was  a  very  serious  shortage  of  skilled  labour  in  the 
steel  trade  just  at  present,  and  the  completion  of  the  work 
was  being  delayed  in  consequence.  They  hoped,  however, 
to  be  in  a  position  to  open  the  widening  throughout  in  the 
coming  summer.  He  had  already  referred  to  the  extra  work 
thrown  upon  the  company  in  consequence  of  the  war,  and  he 
would  like  to  say  how  nmch  they  appreciated  the  way  in 
which  it  had  been  handled  by  the  staff.  In  view  of  the  in- 
increase  in  the  cost  of  living,  an  arrangement  had  been  made 
by  the  companies  generally  under  which  the  men  were  to  be 
paid  a  weekly  bonus  to  supplement  their  wages  during  the 
continuance  of  the  present  arrangement  with  the  Govern- 
ment. ITie  extra  cost  involved  in  this  payment  was  one  that, 
under  the  terms  of  their  arrangement  with  the  Government, 
they  should  bear,  and  although  they  had  hitherto  shown 
some  hesitation  in  accepting  that  position,  he  thought  there 
was  no  doubt  they  would  eventually  recognise  that  the  pay- 
ment came  properly  within   the  terms  of  their  guarantee. 

Sir  Glarendox  G.  Hyde   seconded  the  motion. 

Mr.  PowNALL  initiate<l  a  lengthy  and  somewhat  heated  dis- 
cussion by  attacking  the  board  for  their  acquisition  of  what 
he  termed  the  bankrupt  Great  Northern  and  City  concern,  and 
he  also  made  a  strong  personal  attack  on  Sir  Clarendon  Hyde, 
who.  he  said,  was  a  partner  in  S.  Pearson  &  Co.,  who  owned 
the  bulk  of  the  stock  of  the  Great  Northern  and  City  Railway. 
Mr.  Pownall  also  attacked  Mr.  Belisha,  who  had  been  elected 
to  the  board,  and  declared  that  the  shareholders  were  being 
exploited. 

These  attacks  having  been  replied  to,  the  resolution  for 
the  adoption  of  the  report  was  put  and  declared  carried  by 
the  Chairman. 

The  Chairman  proceeded  with  the  business  of  the  re-election 
of  the  dii-ectors  and  auditors  amidst  considerable  uproar  and 
cries  of  "It  was  not  carried." 


Itleti'opolitan  Electric  Supply  Co.,  Ltd. 

The  capital  exjienditure  at  the  end  of  1914  totalled  f-2,-228,459, 
an  increase  during  the  year  of  £o(i,V23.  A  further  amount  of 
£IS,&3'2  3i  per  cent,  mortgage  debenture  stock  was  issued 
during  the  year.  The  gross  revenue  amounted  to  =6215,544,  a 
decrease  of  i'2,061.  The  working  expenses  were  i;il4,Gll,  an 
increase  of  £3,294.  The  revenue  for  the  first  half  of  the  year 
showed  a  satisfactory  increase,  but  it  was  .seriously  affectetl 
during  the  last  half  by  the  diminution  in  lighting  due  to  war 
cf  nditions.  lliat  the  net  decrease  was  no  greater  is  due  to 
the  large  amount  of  new  business  obtained  in  the  Western 
aieas.  The  balance  at  the  credit  of  the  revenue  account,  before 
providing  for  depreciation,  is  £100,933.  Tlie  directors  have 
set  aside  £22.000  as  an  addition  to  the  depreciation  and  reserve 
fund,  which,  after  writing  off  certain  items,  now  amounts  to 
fo:-i2,745,  carrying  to  the  credit  of  the  net  revenue  account 
£78.933,  which,  with  the  balance  brought  forward,  interest 
f^nd  dividends  on  mvcstments,  and  other  receipts,  makes  a 
total  of  £90.485.  After  deducting  interest  on  debenture  stocks 
and  loans,  dividend  on  preference  shares  and  other  charges, 
there  remains  a  balance  of  £38,795.  As  already  announced 
here  the  directors  recommend  a  further  dividend  of  one 
shilling  and  sixpence  per  share  (being  at  the  rate  of  3  per 
cent.  i5er  annum)  on  the  ordinary  shares,  making  a  total  for 
the  year  of  three  shillings  and  sixpence  per  share,  or  3J  per 
cent.  ITiis  will  leave  £3,795'to  be  can'ied  forward.  The  report 
mentions  the  two  London  Bills  that  have  lately  been  dropped 
for  this  year. 

During  the  year  new  connections  representing  the  equiva- 
lent of  .51.606  25-c.p.  lamps,  equal  to  ]..5,50  K\v.,  were  added  to 
the  company's  system,  nuiking  a  total  connection  at  tl)e  end 
of  the  year  of  1.138,496  lamps. 

.'\nnual  meeting,  March  16th. 


Ildjson  Acciiiniiliitors.  Ltd. 

.•Vl'  the  first  annual  meeting,  uIhl-Ii  is  bi'ing  held  in  London 
to-day,  the  directors  will  submit  their  first  report  (fur  the 
period  ended  31st  December,  1914).  This  states  that  the  work 
of  tlie  year  ha.s  consisted  largely  of  demonstrations,  made  in 
i]iost  of  the  imjiortant  towns,  with  a  view  to  bringing  the 
vehicles  equipped  with  Edison  Ijatteries  to  the  notice  of  u-sers 
of  various  cla.i.-ics.  Although  the  results  <if  this  work  will  i>e 
apparent  in  future;  years,  the  directors  have  decided  to  write 
off  the  whole  of  the  expen.'ics  thus  entailwl.  Orclers  have 
already  been  obtained  for  upwards  of  KXJ  electric  vehicles, 
X  and  as  the  working  results  become  better  known  it  is  cfin- 
fidently  anticipated  that  large  orders  will  result.  Important 
establistimcnts  (hat  have  been  testing  delivery  vans  fitted 
with  ICHisnn  accumuktors  have  already  been  sutiiciontly  satis- 
fied willi  results  to  place  further  orders,  and  <ine  Ixmdon  firm 
will  shortly  have  ov^r  50  of  thest^  vehicles  in  regular  .'^orvice. 
Elec-tric  trucks  for  the  conveyance  of  materials  and  go<xls  in 
works  and  warehouses  are  being  te.sted  by  railway  companies 
and  others  with'  satisfactory  results.  A  tipping  wagon  to 
meet  the  requirements  of  the  municipal  authorities  has  been 


designed  by  the  company's  engineers,  and  orders  for  several 
of  these  have  already  been  placed.  A  number  of  Edison 
accumulat<5rs  have  been  supplied  for  automobile,  omnibus, 
and  yacht  lighting,  for  which  they  are  specially  suitable. 

Mr.  Arthur  L.  Pearse,  who  was  elected  a  director  at  the 
inception  of  the  company,  had  to  resign  on  account  of  ill- 
health,  and  Mr.  C.  W.  von  Eoemer  was  elected  a  director  in 
his  stead. 

The  profit  and  loss  account  shows  a  gross  profit  from 
trading  account,  £8,980,  and  a  net  loss  of  £1,669,  for  the 
period. 


Berlin  dirand  Tramways  Co. 

The  report  for  1914  of  the  Grosse  Berhner  Strassenbahn  A.G., 
states  that  the  traffic  decUned  in  the  first  seven  months  down  to 
the  outbreak  of  the  war,  as  in  the  second  half  of  1913,  in  conse- 
quence of  the  exten.sion  of  the  Elevated  and  Underground  Rail- 
way, the  motor  omnibuses  and  the  municipal  tramways,  whilst 
in  the  later  months  the  undertaking  stood  under  the  influence  of 
the  war  and  its  effects  upon  the  general  economic  situation. 
Although  the  early  days  of  the  mobilisation  resulted  in  an 
increase  in  the  traffic,  the  latter  receded  in  the  first  months 
of  the  war  by  13  per  cent,  as  contrasted  with  the  correspond- 
ing period  of  1913,  and  by  15  i>er  cent,  in  the  month  of  Decem- 
ber. On  the  other  hand,  the  unexpected  calling  up  of  over  50 
per  cent,  of  the  employes  rendered  it  necessary  for  the  com- 
pany to  at  first  reduce  the  mileage  run  by  25  per  cent.,  as  it 
wa.s  impossible  to  replace  over  5.000  men  at  once.  Several 
lines  were  entirely  discontinued,  but  on  thoee  remaining  the 
speed  was  increased  and  an  additional  number  of  trailers  put 
ill  service,  although  the  frequency  of  the  services  was  cur- 
tailed by  50  per  cent.  A  large  number  of  the  wives  of  employds 
at  the  front  were  trained  as  conductors — over  600 — but  the 
training  of  drivers  was  extremely  difficult,  as  most  of  the  in- 
struction staff  were  also  requisitioned  by  the  mOitary  authori- 
ties. Nevertheless,  it  was  eventually  possible  to  lower  the  25 
per  cent,  restriction  to  15  per  cent.,  as  compared  with  1913,  so 
that  the  services  were  equal  to  the  traffic  by  the  close  of  the 
year.  The  gross  receipts  amounted  to  £2,118,000,  as  against 
£2,288.0(10  in  1013.  and  the  total  expenditure  was  £1,.300,000 
and  £1..342,0<X)  in  the  two  years  respectively,  the  percentage  of 
working  expenses  to  gross  receipts  having  ri.sen  from  58.Si  to 
61.37  per  cent,  last  year,  .^fter  making  provision  for  deprecia- 
tion and  other  charges,  the  accounts  show  net  profits  of 
£328,000  as  contrasted  with  £468.000,  and  a  dividend  of  6  per 
cent,  is  proiw.sed,  as  against  8  per  cent,  for  1913. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Distinct  improvement  has  taken  place  in  Stock  Exchange 
conditions.  The  change  is  marked  more  in  the  tone  of  mar- 
kets as  a  whole  than  in  the  amount  of  business  which  comes 
into  the  House.  But  the  latter  has  certainly  improved  during 
the  last  few  days,  and  the  disposition  is  to  buy  securities  not 
only  in  the  popular  sections,  but  in  some  of  those  which  have 
scarcely  moved  since  the  war  broke  out.  I'he  chief  animation 
at  the  moment  is  in  oil  shares.  Rubbers,  however,  are  ou 
the  move.  Many  departments  of  the  industrial  section  have 
cheered  up.  Under  the  Treasury  regulations,  jobbing  is 
cramped,  cabined  and  confined,  so  that  a  little  selling  or  a 
little  buying  has  an  effect  almost  absurdly  disproixirtionate. 

The  reason  for  this  marked  alteration  is,  primarily,  the 
increased  public  confidence  engendered  by  the  steady  passage 
of  the  Fleets  up  the  Dardanelles.  This  has  had  the  effect  of 
bringing  into  the  Stock  Exchange  some  of  the  money  hitherto 
Ixked  up  on  dejxi.sit  in  the  banks.  United  States  advices, 
moreover,  are  cheerfuUer,  though  this  is  not  a  point  to  be 
labouied,  since  the  recovery  in  values  on  the  otner  side  of 
the  Pond  ap[X'ars  to  have  for  its  base  a  vague  hope  of  early 
peace — a  consummation  as  devoutly  desirable  as  it  is  for  the 
time  being  impossible  of  verifying,  or  to  do  more  than  hope 
for. 

While  affairs  in  the  United  States  look  better,  those  in 
Mexico  arc  more  than  ever  at  sixes  and  sevens.  The  latest 
news  is  that  the  present  so-cjilled  government  is  threatened 
with  an  army  marching  against  it  from  the  North.  In  the 
circumstances,  therefore,  it  can  be  well  imagined  that  the 
speculator  may  elect  to  put  money  into  Mexican  issues,  but 
that  the  ordinarily-cautious  investor  eschews  for  the  tim* 
being  even  those  bonds  which  before  the  revolution  were  re- 
garded as  first-cla.ss. 

Travelling  further  South,  optimism  again  cornea  into  play 
by  reason  of  substantial  recovery  in  the  Rio  rate  of  exchange. 
From  12id..  the  exchange  rost>  sharply  to  13  l-16d.,  and 
Brazilian  Tractions  responded  with  a  further  rally  to  53. 
No  appreciable  change  occurred  in  Rio  Tramway  bonds  or 
others  connected  with  this  group,  so  far  as  quotations  were 
concerned  ;  but  in.st<'ad  of  there  being  free  sellers  in  the  mar- 
ket, the  position  swung  round  to  the  sellers  holding  back  and 
buyers  revealing  themselves  juoro  plainly  than  they  have  done 
for  some  time  past. 
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At  the  meetings  held  so  far  by  the  London  electric  supply 
companies,  the  chairmen  have  naturally  dwelt  upon  the  difli- 
ciilty  surrounding  deliveries  of  coal,  which  are  more  pressing 
than  the  matter  of  turning  down  Umdon  lights.  The  cry  for 
Goyei'nment  intervention  has  so  far  evoked  no  sympathetic 
response,  and  the  market  for  coal  seems  to  he  as  strong  as 
ever.  The  severity  of  the  trouble  may  work  its  own  remedy, 
be<:ause  the  worse"  the  former  becomes,  the  graver  is  the  out- 
l(Rik  for  everything  depending  upcm  this  source  of  heat.  Oil 
shares,  incidentally,  have  benefited  by  the  jump  in  the  price 
of  coal,  since  it  is  assumed  that  when  the  Dardanelles  are 
cleared  and  Bussian  oil  supplies  can  flow  freely  through  the 
Mediterranean,  they  will  be  eagerly  taken  for  many  of  the 
uses  for  which  at  present  coal  is  required. 

Most  of  the  figures  arc  available  m  respect  of  the  profits 
nuide  during  1914  by  the  London  electricity  undertakers,  and 
it  is  interesting  to  note  how  the  comparisons  come  out  against 
the  figures  for  1913.  The  following  table  analyses  the  results 
obtained  by  those  companies  whose  figures  are  now  pub- 
lishe<l  :  — 

a:oas  profit      Net  profit.       Reserve,       Divd.  (p.c  ) 
Inc.  or  Inc.  or  Inc.  or  *no.  or 

dec.  dec,  dec,         Amt.    dec. 

Charing  Cross  -jeiO,95'2  -,■£10.48:3  -A'1,900  5    -1 

Chelsea      +i'-210  +i-JU»  +£379  5    same 

Citv  of  London     ...     -JtO.liXt  -  i\s,.S.VS  same  9—1 

Countv    of   Umdon  +iTf>,-J31  +flo.O(«  +i'i,0()0  7    same 

Kensington     -£l:20i  -£1,011  +.£729  9    .same 

London    +£21,406  +£20,6(38  +£I4,0fK)  4     +1 

Notting  Hill  1/- shares     -£296  -£325  +£57  500    same 

St    James'      -£5,440  -£5.440  -£l,140  10     -2 

South  London   +£1,582  +£1,427  -£884  5     -i 

South   Metropolitan      +£1,486  +£1,862  same  nil  same 

Westminster       -£3,787  -£3,712  ■\-£r>3o  9         1 

The  Ixindon  Company,  which  shows  the  best  figures  of  all, 
had  the  somewhat  adventitious  aid  of  a  remunerative  contract 
from  the  London  County  Council,  in  consequence  of  the 
Council's  electric  current  failin"  for  the  tramway  system. 
Next  to  this,  the  County  of  lyondou  makes  the  best  .showing, 
its  figures  exhibiting  improvement  all  along  the  line.  It  is 
worth  iwinting  out  that  out  of  the  gross  profit  of  £16,231,  all 
but  £1,256  has  been  retained  in  net— a  striking  testimony  to 
the  management  of  the  company-  and  to  its  ixiwers  for  picking 
up  more  in  one  direction  than  it  has  lost  in  others.  The 
reports  have  had  the  effect  of  strengtheniug  prices  as  a  whole, 
as  will  be  seen  from  the  a<;compauying  sets  of  Stock  Exchange 
quotations  :  — 

HoHB  Gleotkicity  Oomfahies, 

Mean  price.  Mar,  9,  191G,    Rise  or  fall 
July  27,  IHll,  this  week, 

Brompton  Ordinary 91  8J  — 

do.        7  per  cent.  Pre! 8§  Hi  — 

Charing  Cross  Ordinary 6J  *i  —  . 

do.       do.       do.    4J  Pref 4|  4J  +  J 

do.       di.  OUyPref 4|  4  — 

do.    IDeb 91J  90  — 

Chelsea H  M  — 

do.    4iDeb 96}  93  — 

City  of  London  16  l-JJ  +  i 

do.       do.    6  percent.  Prel laj  12}  — 

do.       do.    6  Deb 116i  in  — 

do,       do.    4^  Deb lOOJ  98  — 

County  of  London 13  Hi  +1 

do.       do,       6  per  cent,  Pref,        . ,  13  llj  — 

do.        do.        IstDab 103J  99  — 

do,       do.       2nd  Deb 101*  97  ,— 

Kensington  Ordinary  7j  7i  — 

London  Electric        lA  13  +  « 

do,       do,    6  per  cent.  Pref 6A  6tl  +  i^ 

do.       do,    4  Deb 92*  81  — 

Metropolitan 3i  8^  — 

do,  4i^  per  cent,  Pref 4J„  4  — 

do.  4iD6b 97J  96  — 

do.  BJDeb 83  80  — 

St.  James' and  Pall  Mall 98  9xd  — 

do.       do.       do,      7peroenl,  Pref.       7  63  —  | 

do.       do,       do,      aj  Deb BIJ  80  — 

flonlb  London 8 A,  8  — 

8  lulh  Metropolitan  Pref It  11  — 

Westminster  Ordinary        8S  7j  —J 

do.  4iPret si  ti  — 

HoHK   Bulb. 

Central  London,  Ord,  Assented  .,        ,,  83  76  — 

Metropolitan 37J  29  +  J 

do.  District  311  17  —  i 

U.idorgronnd  Electric  Ordinary  ,,        2i  IJ  — 

do.  "A"  ..    _   ..        ..       7/tl  6/-  — 

iQooma  88  80}  xd  +  J 

TELEaBAPBS  AND  TELEPB0NS8. 

Anglo  Am.  Tel.  Pf 108}  lOSiid  —  } 

d).                  Def 33  2ljxd  +1 

Chile  Telephone        78                6g  — 

Cuba  8nb.  Ord 8*                8*  — 

do.           Pf 16*  15*  4  3 

Eastern  Extension 12!  12}  — 

do.                4  Deb 974  9i  id  — 

Eastern  Tel.  Ord l;wj  127  — 

do.              SiiPf 77J  78  — 

do.              4"Deb %>  S4  — 

QlobeTel.  andT.  Ord 11}  11  +} 

do.              Pf 124  llj  +  i 

Qt.  Northern  Tel. 8^  28  — 

Ind  i-Earopean           69  61  — 

Marconi IH               ^H  +   A 

New  York  Tel,  4i lOi  97  — 

Oriental  Telephone  Ord 2/a              3  — 

do,                 Pf 1„              lA  - 

Tel.  Egypt  Deb 98  8Sj  — 

United  R.  Plate  Tel 6|                6  — 

do.                 Pf 6}                6  — 

West  India  and  Pan,           1}  Ifl,  — 

Western  Telegraph 13|  18  — 

da,              iDeb 96|  S&i  — 


Foreign  Trams,  &q. 

Mean  price.  Mar,  9,  1916. 

July  27,  1814, 

Anglo-Arg,  Trams,  First  Pf *i  4} 

do.  2nd  Pf 4^  3^ 

do,  4Ueb 91  8t 

do.  4i  Deb 98^  92 

do.  e  Deb 96  88 

Brazil  Tractions        eti  63 

Bombay  Electric  Pf lif  lug  xd 

do.  4iUeb 96  91 

Mexico  Trams 70  35 

do.  5  per  cent.  Bonds     , .  84  60 

do.  6  per  cent.  Bonds    , .  76  40 

Adelaide  uup,  6  per  cent,  Pf 5}  &i  xd 

do.  6  Deb 104  103 

Manufaoturing  Coupanieb. 

British  Westinghouse  Pref li  lii 

do.       4  Deo,  74$  72 

do,       6  p.  lien  102j  99 

Callendcrs        11^  li| 

do,        6  Pref 5^  4} 

do,       44  Deb,  98i  98 

Castner.Keliaer         2^  a^ 

Edison  &  Bwan,  £3  pd ^,3  14/b 

do,       do,       fuUy  paid  . .        , ,        1}  2} 

do,       do,       4  Deb,  . .        , ,  69  65 

00,       do,       5  ",,  Dob 63*  BU 

Eleotric  Consiractiou         ^g  13/. 

do,        do.        Pf ^  1 

Oen,  Elec,  Pf 10|  lU 

Hjoleys 15  14; 

do,       4*  Pref 6  6 

do.       44  Deb lOOJ  97 

India-Rubber 9  83 

Telegraph  Oon 384  874 


Rise  or  fall 
tbiB  week, 

-4 


+  2 


+  i 
+  6 


+  J 


'I'hf  fiiil  of  lUs.  in  Westminsters  is  hard  to  explain,  except 
on  the  ground  that  a  seller  who  wanted  to  realise  his  shares 
found   tliem  difficult  to  place. 

Uemarkablf  activity  has  been  di.splayed  in  the  ,shares  of 
the  British  Alumimum  Company  and  in  Edison  >&  Swan. 
The  former  company  is  said  to  be  doing  extremely  well  from 
(iovernment  contracts  for  aeroplane  work,  and  that  the 
Ediswan  is  also  making  excellent  progress  is  generally  known. 
British  .A.luminium  have  been  as  high  as  25s.,  coming  back  a 
little  to  23s.  Od.  Ediswan  partly-paid  at  14s.  6d.  are  3s.  higher, 
and  the  fully-paid  2i  are  5s.  better  on  the  week.  Manufac- 
turing issues  on  the  whole  are  strong.  Telegraph  Construc- 
tions have  put  on  10s.,  and  there  are  buyers  about  both  for 
Heuleys  and  Callenders. 

Home  Kails  are  a  trifle  firmer.  Underground  Electric  in- 
come bonds  at  .SO5  .show  a  rise  of  3.  MetroiX)litans  firmed  up 
to  29,  but  Districts  at  17  are  a  dull  spot- 

The  feature  in  the  Telegraph  .section  is  a  brisk  rise  in  the 
price  of  MaiL-tmis.  At  1  13/16  they  are  3s.  9d.  up,  and,  follow- 
ing them,  the  preference  hardene<l  at  32s.  6d.  For  these 
improvements  the  market  has  it  the  company  is  doing  splen- 
did business,  which  i,s  probably  the  ca.se.  Moreover,  there 
are  buyers  about.  It  is  interesting  to  notice  that  the  shares 
arc  within  2s.  6d.  of  their  end-.Tuly  quotation.  tUobe  prefer- 
ence and  ordinary  are  both  5s.  harder,  on  the  declaration  of 
the  usual  dividends.  Cuba  preference,  which  had  been  undnly 
depres.sed,  recovered  just  as  suddenly  as  they  were  put  down ; 
and  the  few  shares  which,  coming  to  market,  had  the  effect 
oi  dropping  the  price  violently,  hav-^  been  abs<irbed.  The 
Anglo  group  is  steady,  and  there  is  no  change  worth  mention- 
ing in  the  Eastern  division.  In  the  Armament  section,  the 
leading  shares  hold  their  prices  with  tenacity,  and  Vickers 
liardened  a  few  pence.  The  rubber  market,  as  already  men- 
tioneil,  is  improving.  Business  shows  a  tendency  to  broaden, 
the  demand  coming  from  the  provinces  as  well  as  from  Lon- 
don. With  the  fear  of  Continental  sales  removed,  through 
the  rigour  of  the  'Treasuiy  regulations,  the  market  is  inclined 
to  take  a  cheery  view  of  "the  outlook,  and  this  disposition  has 
been  underlined  by  the  quiet  buying  of  the  best-class  shares. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  (of 

■s?f 

Roote 

[looallty. 

ended 

the 

ni 

Total  to  data. 

miles 

(4  wks.) 

month. 

a* 

open. 

£ 

S 

t 

I 

1 

Bath 

Feb,  24 

2,468 

-   465 

r 

6,035 

-     669 

Blackpool-Pleetw'd 
Bristol 

Mar.  6 

1,225 

1-        4 

9 

3,818 

f        57 

8 

„     f.     33,10) 

^S,5■6 

9 

75,492 

^  7,208 

UU'I> 

Chatham  and  Dist, 

Fob,  25  1     3,805 

f    538 

8 

7,f48 

+   1,076 

14-98 

Cork 

Mar,  4 

1,709 

-     90 

9 

3,846 

-      177 

64-26 

Feb.  26 

21,569 

1-    607 

8 

44,640 

1-  2,712 

9-89 

„     86 

2,788 

-     94 

)-      107 

19-U 

Lancashire  United 

Mar.    8 

6,033 

-   164 

9 

13,421 

-     197 

43 

Llandudno-Col,  Bay 

Feb.  26 

727 

^     97 

1  12 

2,094 

f      262 

b'6 

Tyneside      ., 

„    21 

1,973 

(•     24 

1    8 

8,881 

+      149 

11 

Anglo. Argentine   , , 

Mar,   4 

201,740 

-27,8a! 

9 

461,797 

-t8,85l 

Auckland     ,. 

Feb.  12 

19,912 

-9,690 

33 

167,028 

(■  7  988 

2&'43 

l-UJ 

Calcutta       , , 

„    27 

17,311 

-   774 

-  2,674 

Kalgoirlie,  W,A,  , , 

Dec. 

2,905 

•  • 

52 

31.824 

Feb.2^ 

3.407 

-     85 

•    8 

7,233 

-       96 

.■ 

Montevideo 

Feb. 

80,007 

-6,798 

\    8 

1 

113,136 

—19,766 

Dublio-Lucan  Rly, 

Mar,  S 

448 

9 

1,033 

—       15 

1 

•• 
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TRADE    STATISTICS 

OF    SPAIN 

1912. 

1913. 

Inc.  or  dec. 

Carbons  for  arc  lamps.- 

—           Pesetas. 

Pesetas. 

Pesetas. 

Prom  Germany 

94,000 

102,000 

+ 

8,000- 

The  figures  given  below  show  the   imports  of  electrical   and 

„      Prance 

22.000 

11,000 

— 

11,000 

•imilar  goods  into  Spain  during  the  year  1913,  accordin 

c  to  the 

Great  Britain 
„      Other  countries 

3,000 

9,000 

+ 

6,000 

official  statistics  recently  issued.    It  will  be  observed  that  there 

4,000 

3,000 

— 

1,000 

is  a  predominance  of  German  trade  in  practically  every  ' 

Drancn . 

The  figures  for  1912  are  given  for  purposes  of  comparison,  and 

Total 

12.3,000 

125,000 

+ 

2,000 

notes  of  increases  (which  are  very  considerable)  and  decreases 

Electrodes. — 

have  been  added  :  — 

1912. 

1913. 

Inc.  or  dec. 

Prom  Germany 

19,000 

14,000 

— 

5,000 

Arc  lamps. — 

From  Germany        

Pesetas. 

157,000 
25.000 
10,000 

Pesetas. 
90,000 
18.000 
83,000 

+ 

Pesetas. 

67,000 

7,000 

73,000 

„      Italy     

,,      Other  countries 

Total 

55.000 
16,aX) 

15,000 

— 

55,000 

i.ooa 

Prance           

,,      Great  Britain 

90,000 

29,000 

6i,ooa 

,,      Other  countries 

10,000 

11,000 

+ 

1,000 

Incandescent  electric  la 

lips  mounted. — 

Tot-il        

202,000 

202,000 

— 

From  Germany 
,,      Prance 

...     4,733,000 
1.58.000 

4,667,000 
347.000 

+ 

66,000 
189,000 

Dynamos,    electric   motors, 

in- 

,,      Great  Britain 

334,000 

63,000 

271,000 

duction      coils,      resistancet. 

Austria 

466,000 

158,000 



308,000 

transformers,  etc.,  up  to 
kg.  weight. — 

iW 

„      Other  countries 

100,000 

85,000 

— 

15,000 

From  Germany       

3,692,000 

5,269,000 

+ 

1,577,000 

Total 

...     5,791,000 

5,320,000 



471,000 

,,      Prance           

638,000 

1.270.000 

+ 

632,000 

Hydraulic  motors. — 

,,      Great   Britain 

568,000 

967:000 

+ 

399,000 

,,      Switzerland 

106,000 

236,000 

+ 

130,000 

Prom  Germany 

...     1.1.35.000 

1,187,000 

+ 

52,000 

,,      Other  countries 

453,000 

1,234,000 

+ 

781,000 

,,      France 

127,000 

244,000 

+ 

117,000 

+ 

3,519,000 

,,      Great  Britain 
„      Switzerland   ... 
,,      Other  countries 

Total 

7.000 

278,000 

16,000 

47,000 

829,000 

5,000 

2,312,000 

+ 
+ 

+ 

40,000 

551,000 

11,000 

Total       

Ditto,    weighing    from    401 

5,457,000 
to 

8,976,000 

2,000  hg.— 

...     1,.563,000 

749,000 

From  Germany       

3,054,000 

3,-395,000 

+ 

341,000 

,,      Prance           

299,000 

786,0(K) 

+ 

487.000 

Steam  and  gas  engines 

station- 

Great  Britain 

430,000 

866.000 

+ 

4.36,000 

ary)   up  to  10,000  kg.  w> 

'ight.— 

,,      Switzerland 

281,000 

463,000 

+ 

182,000 

Prom  Germany 

659,000 

-5.55,000 



4,000 

„      United  States 

397,000 

890,000 

+ 

493,000 

„      Great  Britain 

708,000 

784,000 

+ 

76,000 

„      Other  countries      ... 

155,000 

508,000 

+ 

a53,000 

,,      Prance 
Belgium 

15,000 
26,(X)0 

59,000 
62,000 

+ 

44.000 

+ 

36.0<'X) 

Total        

Ditto,  weighing  from   2,501 

4,616,000 
to 

6,908,000 

+ 

2,292,000 

,,      Other  countries 

20,000 

92,000 

+ 

72,000 

5,000  kg.— 

Total 

...     1,-328,000 

1,5-52,000 

+ 

224,000 

From  Germany        

496,000 

749,000 

+ 

253,000 

Ditto,  from  10,000  to  25 

,000  kg.  weight 

,,      Switzerlaad 

,,      Great  Britain 
,,      Other  countries 

237,000 
198,000 
176,000 

217.000 

215,000 

1,070,000 

—       20,000 
+       17,000 
+     894,000 

+  1,144,000 

From  Germany 

Great  Britain 
,,      Belgium 
,,      Other  countries 

Total 

98.000 
25.000 
27.0*10 
85,000 

191,000 

1-53.000 

71,000 

40,000 

+ 
+ 
+ 

+ 

93.000 

128.000 
44,000 

Total       

1,107,000 

lan 

2,251,000 

45,000 

Ditto,      weighing     more     tl 
5,000  kg.— 

2a5,000 

4-55,000 

220,000 

From  Gennany       

4,026,000 

5,634,000 

+ 

1.608,000 

Ditto,  over  25,000  kg.  weight.— 

,,      France           

189.000 

713,000 

+ 

524,000 

From  Germany 

tvCi.'KKl 

3,069,000 

+ 

2,426.000 

,,      Great  Britain 

165,000 

266,000 

+ 

101,000 

,,      Belgium 

17.3,00<1 

140,000 

— 

:«,000 

Switzerland 

373,000 

377,000 

+ 

4,000 

Great  Britain 

29,00t"» 

123,000 

+ 

94.000 

„      Other  countries 

320,000 

3,059,000 
10,049,000 

+ 

+ 

2,739,000 

,,      Other  countries 
Total 

.348,000 

43.000 

+ 

305,000 

Total        

5,073,000 

4.976,000 

...     1,193,000 

3,375,000 

2,182,000 

.iccumulators  and  electric  b 

atteries.— 

Cylindrical  steam  boilers. — 

From  Germany        

,,      Prance           

104,000 
79,000 

60,000 
66,000 

— 

44,000 
13,000 

Prom  Germany 
„      Great  Britain 

329.000 
.500.000 

119.000 

,3-56.000 

z 

210.000 
144,000 

,,      Great  Britain 

7,000 

104,000 

+ 

97,000 

,,      Prance 

6-3,000 

111.0(10 

+ 

48,000 

,,      Other  countries 

30,000 
220,000 

43,000 
273,000 

+ 
+ 

13,000 

,,      Belgium 

,,      Other  countries 

Total 

71.000 
25,000 

71.(KK) 
1,000 

— 

24,000 

53,000 

Total        

988,000 

658,000 

330,000 

Cables  and  wires  for  electricitu. 

with    or    without    insulat 

iny 

Multitubular  boilers. — 

material,    of    1    cm.    dia. 

or 

From  Great  Britain 

...     2,944,000 

2,835,000 



109.000 

more. — 

,,      Germany 

652,000 

733,000 

+ 

81.000 

From  Germany       

1,151,000 

2,279,000 

+ 

1,128,000 

„      Belgium 

16.5,000 

.328,000 

+ 

1^3,000 

,,      Great  Britain 

645,000 

1,096.000 

+ 

451.000 

,,      France 

633.000 

621,000 

— 

12.000 

,,      Other  countries 

249,000 

362,000 

+     113,000 
+  1,692,000 

,,      Other  countries 

Total        ... 

168,000 
...     4,562,000 

64,000 
4,581,000 

+ 

101,000 

Total       

2,045,000 

3,737,000 

19,000 

Ditto,  less  than  1  cm.  in  dia 

. — 

NOTE.- 

-25  Pesetas  = 

£1. 

From  Germany        

122.000 

296.000 

+ 

174,000 

„      Prance           

74,000 
384,000 

45.000 
105,000 

— 

29,000 
279,000 

,,      Great  Britain 

,,      Other  countries 

14,000 

39,000' 

+ 

25,000 

Tiiiiffsteii  Wire  Patents.— Some  time  ago 

five 

Total        

594.000 

485,000 

109,000 

German 

•  Qwif»o-1""^l   O  .</V 

firms  opposed  the  erant. 

in  the  name  of 

the  AEG 

,of 

a  patent 

oiviize 

iiauu,   .j,i.\j\i 

concerninij  the  mannfact 

ure  of  drawn  tunffst*n  wire 

for  inc&ndes- 

Telegraph  and  telephone  apparatus. 

cent  lamps,  but  they  were  unsuccessful. 

Since  then  the  firms  have 

electric  meters  and  parts.- 

_ 

proceeded  further  by  atte 

mptine  to  obtain 

a  declaration  ol 

nullity. 

Prom  Germany       

1,122,000 

2,390,000 

+ 

1,268,000 

The  German    Patent  Office   has  now   n  j 
maintained   the  patent  in   the   form   in 

ected   these  claims,   and 
which  it   was  orierinallv 

„      Belgium         

77.000 

55,000 

' — 

22,000 

iisned.    Accordiner  to  this 

decision,  lamps  with  drawn  tunersten  wire. 

,,      Prance            

;!24,0(H) 

344.000 

+ 

20,000 

as  at  present  customary,  can  only  be  made  by  the  three 

members 

„      Great  Britain 

204.(XX> 

677.000 

+ 

473,000 

of  the  existinp:   patent  combine — the  A.E.O.,  Siemens  A: 

Ualflke. 

„      Sweden 

119,000 

90,000 

— 

29,000 

and   the  German    Incandescent  Gas   Lierht    fAuer)  Co. — and  their 

,,      Other  countries 

120,000 

150,000 1 

+ 

30,000 

lioenseee,  of  whom  the  Bt 

r^mann  Co.  is  one.     It  is  not  im 

probable 

■ 

that  in  view  of  the  importance  of  the  question  to 

lamp 

makers 

Total       

1,966,000 

3,706,000 

+ 

1,740,000 

who  are    outside    the   patent  combine,  the  matter  w 

11  be  brought 

t  Italy  83,000. 

before  the  Imperial  Cour 
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TRAINING    FOR    THE    INDUSTRIAL    SIDE 
OF    ENGINEERING. 


The  paper  read  by  Mr.  .\.  P.  M.  Fleming  before  tbe  Institc- 
riox  OF  Electrical  Engixeebs  at  Mancbester  was  abstracted 
iu  our  last  issue;  the  following  is  a  report  of  the  discussion  :  — 
Prof.  M.\RCHANT  said  that  it  appeared  a  physical  impossi- 
biUty  for  a  man  engaged  in  manual  or  other  labour  during 
the  day  to  study  effectively  and  secure  technical  education 
-during  the  evening.  The  \Yestinghouse  scheme  was  to  be 
recommended  as  affording  men  and  apprentices  an  oppor- 
tunity of  gaining  some  knowledge  during  the  day  time  of  the 
theoretical  technique  of  their  profession.  The  statement  made 
by  the  author  that  the  fitness  of  a  man  for  the  profession  of 
•engineering  depended  upon  his  inherent  characteristic  could 
not  be  too  strongly  emphasised;  not  every  student  who  entered 
a  college  for  engineering  training  would  necessarily  make  an 
engineer.  Regarding  technically  trained  students,  the  main 
ixiint  of  importance  was.  breadth  of  view  rather  than  tech- 
nical knowledge.  .-Vfter  training  in  fundamental  principles, 
if  a  man  showed  any  capacity  at  all  he  might  carry  out  some 
logical  investigation  on  his  own  account.  Specialised  funda- 
mental principles  combined  w'ith  a  certain  amount  of  research 
work  would  produce  in  the  end  a  comjietently  well-trained 
technical  engineer.  In  the  matter  of  training,  a  man's  point 
of  view  was  of  much  more  consequence  than  the  facts  which 
he  had  accumulated.  He  supported  the  author's  view  that 
^technical  men  should  undergo  college  training  before  works 
training.  A  boy  leaving  school  was  far  better  able  to  take 
advantage  of  college  training  at  once  rather  than  after  spend- 
ing some  time  in  the  works.  In  electrical  engineering,  with 
its  extremely  difficult  technique  and  the  considerable  amount 
of  mathematical  knowledge  required,  this  system  had  cer- 
tainly proved  best  in  the  speaker's  experience. 

^Mr.  H.  M.  Mensforth  said  that  5  per  cent,  clever  mathema^ 
ticians  would  permit  them  to  get  along  vei"y  well.  It  was  the 
remaining  95  per  cent,  that  required  consideration.  Two  im- 
portant points  for  development  in  the  student's  mind  were 
"the  power  of  observation  and  sympathy  with  the  men  he 
would  have  to  control.  The  most  difficult  vacancies  to  fill 
v\'ere  those  in  the  works;  commercial  and  designing  engineers 
were  easily  obtained,  but  men  with  technical  education  and 
knowledge  of  how  to  deal  with  labour  were  very  scarce. 
Technical  colleges  would  do  a  good  service  if  the  opportuni- 
ties of  this  side  of  the  profession  were  pointed  out  to  students. 
Prof.  Miles  Walker  said  the  efforts  of  the  Manchester 
School  of  Technology  were  mainly  directed  to  technical  train- 
ing, and  there  was  a  sufficient  demand  for  it;  hundreds  of 
men  were  dealt  with  in  the  day  classes;  but  thousands  in  the 
evening  classes.  Men  who.  year  after  year,  after  their  day's 
labour,  did  really  good  honest  work  three  evenings  per  week 
and  home  lessons  on  Saturdays  and  Sundays,  must  possess 
admirable  qualities.  It  would  require  an  exceedingly  large 
institution  to  deal  adequately  with  trade  classes,  but  such 
were  desirable,  and  preferably  in  the  day-time.  It  was  hardly 
fair  to  expect  the  manufacturer  to  put  aside  a  great  part  of 
his  works  for  the  purpose  of  teaching  apprentices ;  there  ought 
to  be  a  national  system  carried  out  in  the  same  way  as 
technical  instruction  for  engineers.  Such  an  institution  would 
enormously  increase  the  efficiency  of  the  workmen.  The 
effect  upon  the  moral  character  of  the  men  had  also  to  be 
taken  into  account.  If  from  the  first  an  apprentice  was 
placed  under  the  influence  of  a  teacher  who  dealt  not  merely 
with  the  technique  of  the  work,  but  also  with  such  aspects  of 
moral  character  as  controlled  or  affected  the  production  of 
the  work,  it  would  be  an  enormous  benefit.  He  agreed  with 
the  "coDege  first"  system.  If  possible,  the  student  should 
have  a  year  at  the  works,  where  he  could  be  taught  discipline 
and  have  to  rough  it  with  other  workmen,  but  this  year 
should  be  an  extra,  and  should  not  be  deducted  from  the 
siib.sequent  college  training. 

Mr.  J.  L.  Paton  (Headmaster,  Manchester  Grammar  School) 
said  that  every  boy  who  started  in  the  works  should,  if 
capable,  have  a  chance  of  rising  to  the  top  positions.  Statistics 
had  shown  in  connection  with  the  cotton  trade  that  over  50 
per  cent,  of  the  heads  of  firms  and  departments  had  risen 
from  the  ranks,  and  the  vitality  of  our  cotton  industry  was 
largely  attributed  to  this  fact.  In  the  Navy  every  man  was 
taught;  even  a  stoker,  signed  on  for  a  short  period,  was  taught 
something  about  the  running  of  engines  and  kept  in  touch 
with  English  literature.  The  result  was  that  such  a  man 
could  always  find  work  on  the  termination  of  his  period  of 
service  in  the  Navy.  A  wise  man  might  lay  down  exactly 
on  what  lines  a  nroblem  was  to  be  solved,  but  its  solution 
depended  upon  the  hearty  concurrence  and  co-operation  of 
every  unit  concerned,  and  in  the  engineering  trades  these  units 
included  the  unskilled  labourer. 

Mr.  A.  J.  Cridoe  said  discussion  on  this  subject  always 
brought  out  two  lines  of  complaint :  first,  the  superficially 
educated  state  in  which  young  people  of  both  sexes  were 
allowed  to  leave  school;  and,  secondlv,  the  lack  of  co-ordination 
between  emnlovers.  employes,  and  educational  authorities. 
Modern  methods  woidd  probably  give  better  results  in  the 
near  future.  Co-ordination  did  not  exi.st  to  the  extent  that  it 
should  between  employers  and  educational  authorities.       He 


advocated  the  sandwich  system  of  training.  On  account  of 
the  physical  strain,  works  teaching  was  preferable  to  evening 
school  work,  and  whilst  nothing  had  been  said  about  corres- 
pondence tuition,  this  would  appear  to  demand  more  concen- 
tration than  a  young  apprentice  could  give,  principally  because 
he  had  not  been  trained  to  give  it.  Whilst  it  seemed  wrong  to 
exalt  the  commercial  man  at  the  expense  of  the  engineer 
without  commercial  experience,  it  was  not  right  to  despise 
commercial  ability.  It  had  been  suggested  as  an  argument 
against  training  apprentices  in  works  that  they  moved  to 
competitors  who  had  the  benefit  of  the  training.  The  only 
reply  to  this  argument  was  that  an  employer  could  not  expect 
a  main  to  serve  him  for  life  solely  because  he  had  trained  him ; 
the  man  must  be  properly  paid  to  be  retained. 

Mr.  EuswcE  Thomas  thought  that  the  two  things  insuffi- 
ciently distinguished  in  technical  training  were  understanding 
what  was  being  done,  and  doing  it.  Ninety-five  i)er  cent,  of 
the  people  in  engineering  work  had  to  do  things.  Probably 
the  quality  which  made  a  man  a  foreman  or  manager  was  his 
power  of  iutluenciug  other  people  and  getting  things  done 
without  disturbance.  It  seemed  as  though  the  more  people 
studied,  the  more  they  killed  off  that  power.  He  thought  the 
problem  would  be  solved  by  practical  men  getting  in  touch 
with  the  boys  associated  with  the  technical  schools  and  work- 
ing out  means  whereby  the  engineering  instinct  could  be 
fostered  at  the  same  time  as  there  was  instilled  sufficient 
technical  training  to  make  it  useful  all  round. 

Dr.  G.  W.  Worrall  said  it  was  pleasing  to  note  that  the 
author  regarded  the  character  of  the  man  as  of  at  least  equal 
importance  to  his  skill,  but,  unfortunately,  manufacturers  did 
not  exert  themselves  very  much  to  maintain  the  high  standard 
which  they  expected  in  their  apprentices.  It  was  to  be  hoped 
that  the  ideals  set  forward  by  the  author  would  soon  be 
accepted  by  firms,  as  a  general  complaint  amongst  university 
men  was  that  their  scientific  knowledge  was  exploited  by 
manufacturers  and  they  were  given  work  in  the  design  office 
or  on  the  test-plate  where  they  would  be  most  useful  to  the 
manufacturer  without  regard  to  their  future.  He  had  in  the 
course  of  his  business  .seen  many  youths  quite  unsuitable  for 
engineering  blocking  the  way  of  better  men,  and  it  was 
lamentable  to  see  young  men  on  the  test-plate  with  ambition 
and  ability  to  rise  to  the  top,  I'eceiving  less  remuneration 
than  labourers  simply  because,  as  one  manager  expressed  it, 
the  work  was  "  unproductive."  Schemes  of  education  were 
useless  if  not  accompanied  by  proper  remuneration.  Germany, 
with  all  its  educational  advantages,  had  tens  of  thousands  of 
young  men  holding  diplomas  and  university  degrees  who  were 
draughtsmen  in  receipt  of  a  mere  pittance,  and  after  hearing 
so  much  of  Germany's  fine  system  it  was  surprising  to  find 
how  little  the  individual  man  benefited. 

Mr.  J.  CoLLiNGE  strongly  advocated  night  schools,  and  con- 
sidered that  men  willing  to  work  all  day  and  then  attend 
school  in  the  evening  were  men  of  chai'acter  and  likely  to 
achieve  success. 

Mr.  J.  W.  Lord  said  a  junior  technical  school  had  been 
opened  at  Newton  Heath,  Manchester,  to  provide  for  boys  of 
15  or  16  who  intended  to  enter  some  Ijranch  of  the  engineer- 
ing trade.  They  would  at  fii'st  be  artisans,  but  there  was 
nothing  to  prevent  their  rising  to  the  class  designated  as  the 
"  technical  class."  The  difficulty  of  establishing  trade  schools 
was  greater  than  was  generally  imagined  on  account  of  the 
great  variation  in  trades  in  the  district. 

Mr.  A.  N.  HowARTH  expressed  admiration  of  the  Westing- 
house  system  and  said  that  the  boys  were  quick  to  appreciate 
the  advantages  which  the  present  journeyman  was  unable  to 
obtain  in  his  apprentice  days.  In  the  case  of  apprentice 
draughtsmen,  shop  training  was  essential,  and  in  later  years 
this  works  training  was  reflected  in  the  common-sense  sim- 
plicity of  their  drawings.  A  point  of  advantage  in  the  appren- 
tice school  was  the  close  relationship  between  the  management 
and  the  boys.  Their  different  characters  and  temperaments 
could  be  studied  with  a  view  to  their  ultimate  positions. 

Mr.  R.  W.  Paul  (in  ^  communication)  said  that  the  neces- 
sity for  the  better  trade  instruction  of  electrical  craftsmen 
had  long  been  felt  and  was  emphasised  by  the  present  crisis; 
a  good  deal  of  the  delay  in  supplying  the  needs  of  our  fight- 
ing forces  might  have  been  obviated  if  such  instruction  had 
been  systematically  adopted  in  years  past.  Even  in  normal 
times  there  was  no  longer  an  adequate  supply  of  all-round 
mechanics,  like  those  of  twenty-five  years  ago.  Any  person 
responsible  for  engaging  mechanics  for  highly-skilled  work 
must  be  impressed  with  the  limited  trade  knowledge  and 
abihties  of  the  majority  of  apphoants;  on  new  and  unaccus- 
tomed work  expensive  mistakes  and  wrong  methods  caused 
much  economic  waste.  Generally  the  best  craftsmen  and 
most  successful  leaders  had  learned  their  business  in  small 
shops,  where  adaptability  and  all-round  skill  were  required. 
Tbe  Westinghouse  Co.  was  setting  a  splendid  example  to  those 
firms  who  had  not  hitherto  taken  their  full  share  in  the  train- 
ing of  the  workers,  on  whom  their  success  largely  depended. 
The  effort  and  expense,  however,  should  be  equitably  dis- 
tributed among  all  the  firms  of  any  given  trade,  since  the 
benefits  accruwl  to  all  alike.  The  initiative  must  come  from 
the  employers,  as  it  did  in  earlier  ages,  but  the  co-operation 
of  the  educational  authorities  and  trade  unions  might  reason- 
ably be  expected.  The  latter  might  assist  the  movement  by 
instructing  ex-apprentices  to  prefer  employment  in  those  shops 
where  the  apprentices  were  properly  instructed.  Apprentice- 
ship was  necessary  for  the  craftsman,  as  distinguished  from 
the   operator  or  machine-minder;   the  functions  of    technical 
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colleges  and  eveniug  institutes,  as  at  present  constituted  in 
England,  bore  little  relation  to  the  training  of  craftsmen.  In 
his  own  works  a  shop  had  been  equii>ped  for  instractional 
purpose^:,  and  the  apprentices  were  no  longer  encouraged  t-u 
attend  evening  classes.  He  hoped  that  the  firms  engaged  in 
the  electrical  trade  might  soon  confer  together  to  promote 
definite  and  systematic  trade  training  in  their  branches. 

Mr.  Fleming,  in  reply,  said  that  a  young  man  who  had  risen 
from  evening  schools  had  most  excellent  qualities.  Unfortu- 
nately, the  rate  of  educational  mortality  among  evening  men 
was  fearfully  high,  the  numbers  at  the  start  and  finish 
being  very  different.  The  weeding-out  of  men  unsuitable  for 
engineering  work  was  most  important.  Research  work  was 
excellent  during  training  if  utilised  to  develop  the  men  along 
useful  lines.  He  agreed  as  to  the  importance  of  getting  sound 
men  rather  than  highly  educated  men.  Mr.  Mensforth  had 
spoken  Of  the  use  of  technically-trained  men  on  the  works 
side  of  the  organisation.  Such  men  were  required  to  have 
sympathy  with  the  workmen  and  to  be  able  to  understand 
and  handle  workmen.  Possibly  the  man  for  the  w'orks  was 
born  rather  than  made.  Really  good  men  were  wanted  and 
there  were  excellent  possibilities  for  the  right  men.  The 
junior  technical  school  was  a  promising  movement,  and  an- 
other school  was  to  be  started  at  Openshaw  (Manchester).  The 
works  school  afforded  an  unrivalled  opportunity  of  getting  in 
touch  with  each  boy  in  the  works,  of  seeing  his  worth,  en- 
couraging him  and  giving  him  every  opportunity  to  rise  if 
he  had  the  abilitv. 


ELECTRICITY    APPLIED    TO    MINING. 


By  C.  P.  SPARKS,  M.I.E.E. 


(^Abstract  of  laper  read  hefore  the  I^STITUTI0^■   OF  Electhical 
EkgINKEES,   Februarii  zhtit,   1916,) 


(Continued  from  page  341.) 

The  following  are  the  consumptions  of  low-pressure  and 
high-pressure  steam  per  kilowatt-hour  when  working  under 
mixed-pressure  conditions;  — 

Lb.  of  Low-       Lb.  of  High-  Vacuum 

pressure  SLeam    p:eB&ure  obeam    I  dar.^ji,  in.) 

Full  load 20        ...        6.4        ...        27.5 

4-load        20-G     ...        3.G        ...        -27.(35 

J-load         40        ...        —         ...        27.9 

The  latest  apphcation  is  at  Bargoed,  where  the  exhaust 
from  tkree  mam  winders,  a  steam  compressor,  and  fan  is 
utilised.  Owing  to  the  considerable  back  pressure  on  the  main 
winders  with  the  Rateau  system  (2^  to  3i  lb.)  it  was  decided 
to  adopt  the  Samuelson  system.  'I he  steam  accumulator  is  of 
the  gaijometer  type  having  a  capacity  of  12,000  cubic  feet,  the 
dimensions  being  :  Internal  diameter,  30  ft. ;  height  closed, 
19  ft.  2  in. ;  height  extended,  39  ft.  6  in. 

The  average  quantity  of  steam  dealt  with  is  60,000  lb.  per 
hour,  the  momentary  maximum  rate  of  flow  being  160,000  lb. 
per  hour;  any  excess  steam  not  used  by  the  turbine 
passes  to  the  feed-water  heater.  The  back  pressure  on  the 
main  winders  never  exceeds  0.5  lb. 

Owing  to  the  pressure  variation  being  very  small  it  is  im- 
possible in  this  instance  to  control  the  admission  of  the  low- 
pressure  steam  to  the  turbine  by  change  of  pressure,  as  in  the 
Rateau  system ;  the  supply  of  exhaust  steam  is  therefore 
directly  controlled  from  the  steam  accmnulator,  an  oil  relay 
valve  being  actuated  when  the  former  is  2.5  feet  from  its 
lowest  positiou,  which  valve  definitely  closes  the  low-pressure 
steam  valve  on  the  turbine  until  a  further  supply  of  exhaust 
steam  is  available. 

Exhaust  steam  is  supplied  to  a  2,000-KW.  3,000-r.p.m.  Eraser 
and  Chalmers — Siemens  turbo-alternator.  This  set  supplii'.- 
current  into  the  common  network.  The  governing  is  extremely 
good,  and  no  difficulty  has  been  found  in  changing  from  low- 
pressure  to  mixed-pressure  steam,  the  interchange  of  load  with 
the  gas-engine  plant  not  exceeding  100  kilowatts  with  the 
turbine  fully  loaded. 

The  condensing  plant  is  of  the  jet  type  with  a  Leblanc  air 
pmnp  and  circulating  pump  driven  bv  a.  160-h.i>.  motor  at 
480  r.p.m. 

The  following  are  the  steam  consumptions  |wr  kilowatt-hour 
■of    this    plant   when   operating   under    mixed-pressure    condi- 
tions:— LI,   (,(  Ll..  of  Vacuum 
L.P.  steam        11. P.  steam         (Bar.-SOin.) 

Full  load 30        ...        —       ...       28.5 

„       —        ...      15.6      ...        28.75 

The  main  switchgear  controlling  this  set  is  erected  in  the 
gas-engine  hou.se.  the  excitation  and  speed  regulation  being 
motor-controlled  from  the  main  switchboard  through  relay 
cables.  Supplementary  main  switchgear  is  fixed  in  the  tur- 
bine house,  but  this  is  only  operated  in  an  emergency. 

The  number  of  working  coke  ovens  at  Bargcx-^l  isKX):  the 
average  quantity  ,of  coal  carbonized  per  week  is  4,700  tons, 
and  .average  output  of  coke  3,8lX)  tons. 

The  gas-<ngine  plant  i.s  part  <if  Mr.  E.  M.  Hann's  scheme 
for  dealing  with  .small  coal.  The  "  smalls  "  from  the  Rhymnev 
Valley  are  washed  and  mixed  at  Bargwd ;  after  extracting  the 
outs,   beans,  and  peas,   the  smaller  sizes,  less  "duff"   which 


is  used  for  patent  fuel,  are  deUvered  by  aerial  rojjeway  to  the 
ferro-concrete  coke-oven  bunkers  holding  1,200  tons. 

The  whole  of  the  gas  from  the  ovens  is  treated  for  by-pro- 
duct recovery.  After  passing  through  cooling  towers,  the  tar, 
averaging  56  lb.  per  ton  of  coal  carbonized,  is  extracted,  this 
being  afterwards  distilled  into  creosote  oil  and  pitch. 

Sulphur  is  then  extracted  by  oxide  of  iron,  the  iron  sul- 
phide being  made  into  sulphuric  acid,  part  of  which  is  used 
for  fixing  the  ammonia,  something  like  19  lb.  of  sulphate  of 
ammonia  being  produced  per  ton  of  coal  carbonized. 


Average  N'o.  of 

Cub  f.  per  Week 

12,040,000 

3.tXKI,0tX) 

3,710,000 

...    56.4 

...    20.5 

...      1.8 

...      1.9 

...      0.9 

...      4.7 

...    13.8 

Fig.  1. — General  View  of  Ilqnee  Winding  Plant  at 
Bbitannia  Colliery. 


.•ibout  half  of  the  total  quantity  of  gas  is  required  for  heating 
the  ovens ;  the  balance,  which  is  used  for  the  following  require- 
ments, is  delivered  to  a  gasometer  holding  300,000  cubic  feet  ;  — 


(1)  Gas   engines      

(2)  Sale  to  gas  company 

(3)  Firing  boilers    ...    " 

Analysis  of  U.as. 

Hydrogen      ' 

Methaiu'         

Carbon   dioxide       

Heavy  hydrocarbons        

Oxygen  

Carbon  monoxide „ 

Nitrogen        

Tlicrmiil  value  400/410  B.Th.U.— Ixtwer  value. 
Ga.s  engines  of  the   Nuremlx-rg  ty|x>,  dou,ble-acting  4-cycle, 
are  direct  coupled  to  flywheel  alternators,  one  of  1,(W0  k.v.a.. 
and  two  of  2,000  K.v..\.  rating,  running  at  3,000  volts  and  100 
r.p.m. 

The  smaller  set  is  of  the  taudein  type  and  the  larper  sets 
twin  tandem,  developing  at  normal  full-load  rating  GOO  B.H.r. 
per  cylinder. 

Cylinders  .34  in.   X   43  in.  stroke. 

Weight  of  flywheel  of  2.400  B.H.i'.  sets  76  tons. 

Diameter  of  shaft  of  2,400  D.n.p.  s<,"ts  30  in. 
These  plants  were  originally  worked  at  average  loads  of  700 
and  1.400  kilowatts.  The  combined  maximum  load  for  one 
large  and  one  small  set  is  2,.50O  kilowatts,  the  usual  practice 
being  to  run  one  large  gas  engine  continuously  and  the  smaller 
gas  engine  during  the  day  shift. 

When  working  at  these  loads,  the  cost  of  repaire  was  found 
to  bo  unduly  high  on  cylinders,  iiistons.  piston  rods,  and  ex- 
haust valves,  and  .since  1912  the  plant*i  have  been  worked  at 
average  loads  of  (XK)  and  1.-200  kilowatts,  the  combined  maxi- 
mum load  being  2,200  kilowatts.  Since  modifying  the  rating 
of  this  plant,  the  life  of  pistons,  piston  nnls,  and  exhaust 
valves  has  incre.isod,  and  no  cylinders  have  been  cracked. 

Tests  showed  that  the  heat  consumption  of  the  2,000  k.v.a. 
sets  was  :  — 

At  full  load        ...        12.800  B.Th.U.  per  Kw.-hour 
At  half  load        ...        20,400        ,.  ,. 


\ 


376 


THE    ELECTRICAL    REVIEW.    [Voi.  76.  No.  i,946,  maech  12,  1915 


In  order  to  utilise  the  surplus  gas  to  the  best  advantage, 
electric  pumping  was  adopted  simultaneously  with  the  erec- 
tion of  the  gas-engine  plant,  and  by  providing  high-power 
pumps  and  increasing  the  size  of  lodge  rooms  it  was  found 
possible  to  confine  the  hours  of  pumping  to  from  8  to  1'2  per 


maximum  load  of  ■2,'200  kilowatts,   the  annual  load  factor  of 
the  gas-engine  station  is  12  per  cent. 

No  general  statement  can  be  given  as  to  the  total  fuel  con- 
sumption, as  in  the  case  of  the  Powell  Duffryn  Company  1# 
million  units  are  generated  by  coke-oven  gas,  about  14.5  nul- 


FiG.  2. — One  of  the  Ilgneb  Converter  Sets. 


■I 

1 


Fig.  3.— Siemens  Electbic  Winder. 


oay  at  the  Elliot  Pit.  The  gas-engine  plant  thus  supplies  the 
general  colliery  demands  during  the  day  and  the  main  pump- 
ing at  night. 

With    an    output   of  14   million    units    per   annum    and    a 


lion  by  exhaust  steam,  and  the  balance  of  21.5  million  by  lire 
steam. 

In  the  case  of  the  Aberaman  Collieries,  the  weekly  coal  cod- 
sumption,  operating  on  a  station  load  factor  of  47  per  cent.. 
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is  2.9   lb.  of  fuel  (one-third  washed   "duff"   and    two-thirds 
grains),    the    average    calorific    value    as    fired    being    12,600 

The  comparative  heat  consumptions  per  watt-hour  for  the 
gas  and  steam  stations  are  :  — 

-  I  '  f  M  « r  (  i  verage  No.  of 

Factor        B.Th  U.  i  er  Watt-hour 

^?s        72percent.      ...      18.0 

Live   steam    47  per  cent.      ...      36.5 

Winding  Gear.— The  Britannia  pits  of  the  Powell  Duffryn 
Co.  are  equipped  with  two  main  winders,  supphed  bv  Messrs 
biemens,  the  mechanical  parts  being  bv  Messrs.  Fraser  &  Chal- 
mers. Each  winder  has  a  parallel  drum  14  ff.  in  diameter, 
for  use  during  the  sinking  period,  designed  to  form  part  of 
the  final  drum  14  ft.  to  ii  ft.  of  cyUndro-conical  type,  and  is 
""o'i^  ,  <1"'<^'  to  two  motors,  rated  to  develop  as  a  maximum 
4,300  horse-power  (figs.  1  to  4). 

The  10,000-volt  3-phase  supply  is  converted  to  continuous 
current  by  two  Ilgner  converter  sets,  designed  for  a  winder 
duty  as  under  :  — 

Depth  of   shaft 730  vards. 

•Output  of  coal   per  hour       ...    360  tons. 

Xet  load  of  coal  per  wind      ...        6  tons. 

Diamet€r  of    rope  O-J  in. 

Max.   speed   of   rope     72  ft.  per  sec 

Unbalanced   load  13  tons  2  cwt. 

Time  of   wind      ....    49  sec. 

Time  of  each  complete  cycle  ...  60  sec. 
Each  converter  set  is  capable  of  supplying  one  main  winder 
(fig.  8),  and  consists  of  an  induction  motor,  two  continuous- 
current  generators,  and  a  30-ton  flywheel.  When  the  colhery 
IS  further  developed  a  third  (spare)  Ilgner  set  will  be  added. 
The  two  sets  are  erected  in  line,  with  three  needle-type 
flexible  couplings,  combined  with  friction  clutches,  between  the 
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Fig.  5.— Plan  of  Powell  Duffryn  Collieries. 

wheels  and  converter  sets,  so  that  the  two  flywheels  can  be 
run  together  with  either  converter  set,  the  two  sets  being  100 
ft.  in  length  over  all. 

Owing  to  the  proximity  of  the  winder  house  to  the  shafts, 
special  care  was  taken  in  the  design  of  the  foundation,  llie 
main  foundation  cousiste  of  a  reinforced  concrete  girder. 

During  the  sinking  period  one  converter  set  was  used  for 
both  winders,  euch  of  its  generators  supplying  one  motor  on 
each  winder.  As  the  lO.OOO-volt  supply  was  not  available  at 
the  commencement  of  the  sinking,  the  induction  motors  were 
supplied  at  3,000  volts,  their  stator  circuits  being  temporarily 
connected  in  mesh ;  the  motors  then  each  developed  a  maxi- 
mum of  750  D.u.i'.,  being  designed  for  full-load  output,  when 
star  connected,  at  lO.OtK)  volts. 

The  motors  are  of  the  enclosed  self-ventilating  t3'pe,  drawing 
ail-  through  dry-air  filters  and  discharging  it  direct  into  the 
winder  house. 


Continuous  output 
Power  factor  at  full  load 

Erticicncy 

Temperature   rise 

Speed  

Maximum  slip     


1.7.50  b.h.p.  each. 
88  per  cent. 
03.5  i>er  cent. 
■35  degrees  C. 
4i>2/4i5  r.p.ni. 
15  |)er  cent. 


Wlien  the  main  winder  is  working  at  full  duty  raising  six 
toils  <if  coal  per  minute,  the  input  of  (he  Ilgner  set  will  aver- 
age l,a)0  KW. 

The  spce<l  of  the  motor  is  controlled  by  series  transformers 
in  the  motor  circuit,  the  .secondaries  of  the  transformers  sup- 
plying current  to  an  induction  motor  arranged  to  varj'  a 
liquiil  resistance  in  the  rotor  circuit.  The  maximum  slip-ring 
voltage  is  700  volts. 

Each  set  of  variable-voltage  dynamos  is  designed  for  a  maxi- 
mum output  of  3,5tX)  kilowatts,  the  continuous  rating  being 
2,KK)  kil.>\vatts. 

Pressure  per  m.ichine,  ±  600  volts;  efficiency,  93.2  per 
cent. ;  temperature  rise,  40  degrees  0. 
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These  machines  are  of  the  S-poIe  type  fitted  with  iuter-poles 
and  compensating  windings  and  double  ventilated  commu- 
tators of  o  ft.  diameter. 

Each  flywheel  is  a  solid  steel  casting  weighing  30  tons,  in 
a  planished  steel  casing. 

Diamet-ej,  12  ft.  6  in.;  width  of  rim,  30  in.;  stored  energy 
at  max.  speed,  31,000  ft. -tons. 

The  bearings  are  water-cooled,  ring-lubricated.  Auxiliary 
piessure  lubrication  is  supplied,  by  motor-driven  pumps,  from 
an  overhead  tank,  and  is  used  when  starting  up  and  during 
the  summer  months. 

Each  winding  drum  is  coupled  direct  to  two  motors,  one 
on  each  side  (fig.  4).  These  machines  have  16  poles  and  are 
fitted  with  interpiiles  and  chstribut-ed  compensated  windings. 
The  commutators  are  of  7  ft.  3  in.  diameter,  built  in  two  parts 
with  ventilating  channels  between  them.  Each  motor  is  rated 
to  have  a  maximum  output  of  2,150  horse-power,  the  con- 
tinuous rating  being  1.300  b.h.p.  The  voltage  at  the  armature 
terminals  varies  from  0  to  ±  600  volts. 

Speed,  62  r.p.m. ;  efficiency  full  load,  92  per  cent.;  tempera- 
ture rise.  40  degrees  C. 

The  excitation  for  the  fields  of  the  winding  motors  and  of 
the  variable-voltage  dynamos  is  supplied  by  one  of  two  80-kw. 
220-volt  motor-generators,  fitted  with  boosters.  An  accumu- 
lator of  60  KW.  capacity  on  the  half-hour  rating  is  also  pro- 
vided. 

The  battery  floats  on  the  exciter  system,  so  that  in  the 
event  of  an  interruption  of  the  main  alternating-current  sup- 
ply, a  wind  could  be  completed  by  means  of  the  stored  energy 
in  the  flywheels. 

The  connections  to  the  control  board  are  arranged  so  that 
any  two  of  the  four  dynamos  can  be  run  in  series  with  the 
two  motors  of  either  main  winder.  The  winding  motors  are 
controlled  by  varying  the  excitation  of  the  generators,  the 
main  circuit  never  being  opened. 

The  control  gear  consists  of  three  levers:  — 

The  main  control  lever  controlling  the  excitation  of  the 
generators  supplying  the  winder. 

The  w-orking-brake  control  lever. 

The  emei'gency  brake. 

These  three  levers  are  interlocked  with  each  other  in  such 
I  Tray  that  fufl  current  cannot  be  applied  to  the  winding  motor 
while  the  brake  is  "  full  on,"  and  also  the  brake  cannot  be 
ipplied  whilst  the  full  current  is  flowing  in  the  motor,  .^n 
■  3terlock  is  also  provided  so  as  to  prevent  the  trip  gear  of  the 
t  mergency  brake  being  reset  unless  the  main  control  lever  is 
."3  the  "off"  position  and  the  brake  control  lever  in  the  "full 
v:i  "  iX)sition. 

The  main  control  lever,  which  is  connected  to  the  main 
scntrollers  and  depth  indicator,  is  controlled  by  cams  on  the 
'itter  so  that  the  winding  motor  cannot  be  accelerated  beyond 
a  predetermined  rate.  Should  the  driver  neglect  to  operate 
sie  control  lever,  the  winding  motor  is  automatically  retarded 
-.Ed  brought  to  rest. 

The  brake  control  lever  is  connected  to  a  cross  .shaft  which 
is  coupled  to  the  operating  valve  on  the  brake  engine. 

The  emergency  brake  is  applied  by  either  of  the  following 
rjeans : — 

1.  By  hand. 

2.  By  the  current  failing. 

3.  By  the  air  pressure  failing. 

4.  In  the  event  of  overwind  by  either  cage. 

5.  In  the  event  of  excessive  overload  on  the  winding  motor. 
The  di-um  shaft  is  of  24  in.  diameter  and  3  in.   bore,  with 

journals  22  in.  X  40  in.  The  shaft  is  forged  with  solid  half 
couplings  at  each  end  for  coupling  to  the  motor  shafts,  the 
couphngs  being  fitted  with  cross  keys  to  relieve  the  bolts  of 
th.i  shearing  stresses. 

The  drum  is  fitted  with  two  sets  of  post  brakes,  the  brakes 
being  capable  of  pulling  up  and  holding  at  any  point  in  the 
shaft  a  lowering  load  of  8  tons. 

In  addition  to  a  hand-operated  band  brake,  each  flywheel 
IS  provided  with  an  electromagnetic  brake  acting  on  the  rim 
of  the  wheel  and  capable  of  bringing  the  converter  set— with 
one  flywheel— to  rest  from  full  speed  in  8  minutes.  The  time 
taken  by  the  same  set  to  come  to  rest  when  i-unning  free  is 
about  one  hour. 

During  the  sinking  period  each  winder  was  operated  by  one 
motor,  the  drums  being  of  14  ft.  diameter.  The  loads'  con- 
sisted of  men,  rubbish,  building  material,  and  water  the 
maximum  unbalanced  load  being  8  tons. 

On  completion  of  the  sinking  to  750  vards,  operation  was 
continued  with  the  14-ft.  parallel  drum  with  one  motor  raising 
two  trams  of  coal  or  rubbish. 

Following  _  the  partial  opening-out  of  the  colliery,  as  the 
cylmdro-conical  drum  could  not  be  erected  for  som4  months 
a  balance  rope  has  been  fitted  on  the  winder  with  the  14-ft' 
drum,  thus  ^enabling  one  motor  to  raise  four  trams  of  coal 
(b  tons)  \\orking  under  these  conditions  with  19  winds  per 
hour  and  a  winding  time  of  80  seconds,  the  number  of  kilo- 
watt-hours taken  by  the  Ilgner  set  average  over  one  hour  is 
0.1  per  ton  of  coal  wound. 

On  completion  of  the  cylindro-conical  drum,  when  winding 
3<X)tons  of  coaJ  per  hour,  the  input  into  the  Dgner  set  will  be 
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NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


Homonolith. 

We  have  received  from  Mb.  H.  Sloog,  of  51,  Anson  Road, 
Crickle  wood,  N.W.,  a  sample  of  "Homonolith,"  in  which  material 
his  worki  are  now  prepared  to  supply  all  kmds  of  turned  articles, 
polished  or  otherwise,  at  low  prices.  The  substance  is  intended  to 
replace  "Gilalith "  in  everyway;  the  specimen  is  a  black  rod 
possedsing  considerable  strength,  and  cutting  like  b:>ne  ;  when 
held  in  a  ilime  it  burns  with  difficulty. 

Weights  and  Measures  Computer. 

Ao  ingenious  instrument  has  been  devised  by  Lieut.  F.  Sbxton- 
Snowdon,  of  22,  Hanrietta  Street,  Covent  Garden,  W.C.,  to  save 
labour  and  ensure  aicuraey  in  converting  the  value  of  goods 
offered  in  the  currency  and  measures  of  one  country  into  the 
equivalent  value  in  terms  of  those  of  another  country.  The  device 
resembles  the  familiar  date  indicator,  and  is  proviled  with  two 
handlep,  the  rotation  of  which  performs  the  desired  operation. 
The  range  of  the  instrument  is  from  ii.  to  lOj.  per  lb.,  gallon  or 
foot,  but  a  variety  of  spools  is  being  prepared  to  meet  other 
requirementf",  the  spools  being  interchangeable.  All  values  are 
calculated  to  five  places,  on  the  basis  of  the  average  rates  of 
exchange  prevailing  before  the  outbreak  of  war  :  but  a  table  of 
corrections  from  .5  per  cent,  above  to  5  per  cent,  below  the  basis 
figures  is  provided.  Full  particulars  can  be  had  from  the 
inventor. 

"  Witton  "  Field  Regulators. 

The  General  ELEcrKic  Co.,  Ltd.,  of  Witton,  Birmingham, 
have  designed  a  small  type  of  rectangular  regalator  for  use  in 
exi  iter  circuits.  This  reeulator,  which  is  shown  in  figs.  1  and  2, 
consists  of  two  parallel  lines  of  rectangular  contacts  mounted  on 
a  slate  ba^e,  which  is  carried  on  a  strong  steel  framework  on  which 
B  also  mounted  the  resistance,  composed  of  special  resistance  wire 


Fio.  1.  — "Witton' 

REOnLATOR   for 

Exciter  Control. 


Fig.  2. — Interior  View  of 
"  Witton  "  Regulator. 


wound  on  asbestos  tubes.  These  asbestos  tubes  are  carried  on  steel 
supporting  bam,  which  are  bolted  at  both  ends  to  the  framework. 
The  connections  between  the  resistanoe  wire  and  thf  contacts  are 
solid,  there  being  no  loose  wires  ;  this  follows  on  stanriard  G.E.C 
practice  for  all  their  regulators  and  starters.  The  regulator  illup- 
trated  was  one  of  a  number  cinstructed  for  contr.Ui  g  the  shunt 
current  of  the  exciter  for  a  3,000-Kw  turbo-altemntor. 

Igranic  Electric  Vehicle  Controllers. 

Drum-type  electric  vehicle  controllers  are  made  by  the  Igranic 
ELECTRlcCo,otU7,QaeenVictoriaS'reet,  EC  The  pressed  steel 
frames  U"ed  are  very  strong,  but  light  in  weight  and  easily 
mounted  ;  all  contacts  are  of  amp'e  capacity,  and  the  total 
voltage  drop  across  the  controller  is  negligible.  Contact  rings  are 
made  of  drawn  copper.  The  fiogers  are  of  nniq.ie  design,  being 
pivoted  and  pressed  into  contact  with  the  drnm  cylinrier  by  helical 
compression  springs.  The  renewable  tips  of  the  fingers  are  of 
drop-forged  copper. 

This  form  of  drum  construction  is  one  whinh  has  proved  its 
excellence  in  electric  crane  and  steel  mill  service.  It  is  claimed 
that  it  is  more  robmt,  and  can  be  operated  with  less  effort,  than 
other  types. 

The  controllers  are  so  designed  that  transitions  of  field  and 
battery  onnneetions  are  made  by  bridging,  and  therefore  without 
interrnption  of  motor  torque. 
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The  resistances  supplied  are  of  the  cast-iron  grid  lype,  and  can 
be  supplied  attached  and  connected  to  the  controller,  or  separately, 
as  deairfd. 

Wherever  necpssary  magnetic  blow-outs  are  provided  on  con- 
trollers for  the  purpose  of  promptly  extinguishing  the  arc. 


AMI    1.  — lOBANIC   ElECTEIC   VEHICLE   CONTROLLERS, 


Practically  all  electric  vehicles  are  operated  by  means  of  series- 
wound  motors  which  have  their  field  windings  in  two  sections. 
The  controllers  described  are  designed  for  use  in  connection  with 
motors  of  this  type. 

They  are  divided  into  two  classes — the  first  class  comprising 
those  cntroUprs  which  accomplish  speed  control  by  means  of 
armature  resistance  acd  series  field  commutation — the  second  those 
controllers  which  are  adapted  for  the  commutation  of  batteries, 
as  well  as  field  windings,  the  batteries  on  the  car  being  divided 
into  two  sections,  and  these  two  sections 
connected  either  in  series  or  parallel  rela- 
tionship, depending  upon  the  speed  re- 
quired. 

En'h  of  the  two  classes  mentioned  above 
can  be  further  subdivided  into  those  which 
accomplish  t  rward  and  reveri-e  control  of 
the  vehicle  by  means  of  one  operating  lever, 
and  those  which  have  a  separate  reversing 
lever. 

The  controller  is  designed  for  mounting 
undfir  the  seat  for  left-hand  operation.  The 
safety  switch  is  conveniently  mounted  just 
behind  the  speed  control  lever  with  which  it 
interlocks.  Pulling  up  on  this  rod  cuts  off 
the  current   independently  of   the   control 

levor.     It  can  only   be  re-closed  when  the  control  lever  is  in  the 
neutral  pnsition. 

Th«  fir^t  class  of  cnntroller  mentioned  is  adapted  for  use  on  those 
cars  whisH  maximum  speed  does  not  exceed  18  miles  per  hour, 
while  the  second  class  is  adapted  for  machints  operating  above 
this  speed,  or  for  slow  speed  machines  which  may  be  called  upon 
to  operite  at  greatly  reduced  speeds  for  considerable  periods  of  time. 
The  siugle  voltage  controllers  for  mc'erato  speed  vehicles  pro- 
vide five  speeds  fcward  ;  the  connections  are  as  foUnws : — 
Motor  fields  in  aeries  (I)  two  steps  of  resistance  in  circuit ;  (2)  one 
step  of  resistance  in  circuit  ;  (3)  no  resistance  in  circuit  ;  (4) 
motor  fields  in  parallel — no  resistance  in  circuit  ;  (5)  motor  fields 
in  pirallel,  shunttd — no  resis'ance  in  circuit. 

Diuhle  vol'age  controllers  provide  five  speeds  forward  as 
follows:  — (0  Fields  in  series — batterifs  in  parallel.  (2)  Fields  in 
parallel — hat'e-ies  in  parallel.  (:i)  Fields  in  series— batteries  in 
series.  (4)  Fields  in  parallel— batteries  in  series.  (5)  Fields  in 
parallel,  t-hunted — batteries  in  series. 

It  sh'uld  1)9  noted  that  all  five  control  points  on  double  voltage 
controllers  are  economical  running  positions,  and  that  on  no  point 
are  any  material  resistance  losses  sustained,  as  is  the  case  with 
single  voltage  controllers. 

Where  controllers  are  adapted  for  forward  and  reverse  operation 
by  means  of  a  "ingle  lever,  three  reverse  positions  are  provided, 
these  corresponding  with  positions  one,  'wo  and  three  forward. 


Wherever  a  separate  reversing  switch  is  provided  there  are,  of 
coarse,  a§  many  reverFe   as  forward   positions.     Single  lever  con- 
trollers can  be  furnished  either  with  or  without  a  separate  main 
switch.     When  a  main  switch  is  provided,  it  is  so  interlocked  with 
the  control  drum  as  to  prevent  its  being  closed  at  any  time  except 
when  the  control  lever  is  in  the  off  position. 
Furthermore,  when  a  main  switch  is  pro- 
vidjd  it  can   be  interconnected   with    the 
foot-operated  brake  in   such  a  manner  as 
to   be   moved  to  the    open-circuit  position 
whenever  the  brake  is  applied. 

Those  controllers  which  have  a  separate 
reversing  switch  are  provided  with  a  cam 
mechanism  adapted  to  be  connected  to  the 
foot  brake  lever.  This  cam  is  so  arranged 
that  whenever  the  foot  brake  is  applied  the 
reversing  switch  is  mived  positively  to  the 
open-circuit  position,  in  which  position  it 
latches  and  cannot  be  released  unless  the 
control  lever  is  thrown  to  the  off  or  braking 
position.  This  separated  interlocked  re- 
versing switch  can  also  be  connected  to  an 
operating  lever  on  the  car,  and  thereby 
made  to  serve  as  a  safety  switch. 

Extra  Heating  Surface  for  Lancashire 
Boilers. 

In  view  of  the  deficient  heating  surface 
of  Lancashire  boilers,  and  the  present  high 
price  of  coal,  users  of  such  boilers  should 
be  interested  in  the  Adamson-Davies  patent 
tubular  extension,  which  has  been  brought 
to  our  notice  by  Messrs.  .1.  P.  Davies  and 
Co,  of  39,  Thornbury  E^ad,  Isleworth, 
Middlesex.  The  device  is  illustrated  in  fig. 
5,  and  remembering  the  fate  of  the  cross- 
tubes  so  much  in  vogue  20  years  ago,  at 
first  sight  one  might  be  unfavourably  dis- 
posed towards  it  ;  but  it  is  worth  careful 
coQsideration. 

It  will  be  noted  that  the  extension  con- 
sists of  an  element  of  a  water-tube  boiler 
having  a  heating  surface   about   half  that 
of  the  flue-tube  in  which  it  is  fitted  ;  thus 
the  extension  increases   the  total  heating 
surface  of  a  Lancashire  boiler  by  30  to  40 
per  cent.,  and  b^ing  situated  in  the  direct 
path  of  the  hot  gases,  its  effective  value  ia 
still  greater.     The  flue  is  not  weakened  by 
the   attachment    of     the     extension,    and 
there  is   no  difficulty  in  cleaning  the   flue  and   tubes,   as  a  man 
can  pass  right  through   the  flue   from   end   to   end.     The   boxes 
are  not  exposed  to  the  hottest  gases,  and  the  tubes  do  not  accumu- 
late  scale,   as   all   sediment   is  deposited   at  the   bottom   of   the 
boiler  ;    but   a    brisk  circulation  is   maintained,   and   steam    can 
bj   raised   quickly.      The    arrangement    is    obviously  free   from 
troubles   due   to   expansion   and  contraction,   and  the   tubes  can 
be  withdrawn  through  the  furnace  if  required.  ■  '•:     i 

It  is  claimed  for  this  system  that  it  enables  a  aaving  in  fuel  of 


Fig.  6 — Arran(!ement  op  Boiler  E.xtension. 

10  to  20  per  cent,  to  be  effected,  besides  increasing  the  output  per 
boiler, 80  that  four  boilersthusequipped  will  d  i  the  work  of  five  with- 
out the  extension,  and  tea's  are  quoted  showing  an  improvement  of 
2.5  percent,  in  fiielconsumptim.  As  many  as  eight  boilers  belonging 
to  one  firm  have  been  wuccessively  fitted  with  the  device,  as  the 
result  of  experience  of  its  working.  It  can,  of  course,  be  fitted  to 
existing  boilers  without  difficnl'  \ . 

Rotary  Pumps. 

Oae  of  the  most  recent  additions  to  the  world  of  pumps  is  a 
p-isitive  rotary  pump  m-d'  by  the  Nkw  RoToPLPXciK  Pimp  Co., 
Ltd.,  of  24,  Rroad*ay,  W-'stminster,  S  W.  This  pump  incorporates 
a  plunger  action  with  a  rotary  m'lti.in,  which  may  beat  be  shown  by 
the  aecmpanying  illustrations  (p.  3S0). 

The  rotor,  which  is  of  steel  or  gun-metal,  to  suit  the  liquid  the 
pump  has  tn  handle,  revolves  in  a  cast-iron  case,  with  a  close  clear- 
ance Arranged  in  the  rotor  ia  a  set  of  cylinders,  either  four  or 
six  in  number,  set  diametncilly  opposite  each  other.  In  these 
cylinders  are  placed  the  plungers— the  two  opposite  plungera 
being  coupled  together,  as  shown  in  the  views.  Movement  is 
given  to  these  plamrer-,  as  the  rotor  revolves,  by  a  steel  block 
mounted  on  a  pin.  which  i«  held  in  position  by  the  end  cover  This 
pin  is  set  on  a  different  centre  to  the  rotor,  and  causes  the  plungers 
continually  to  alter  their  relative  positions  in  the  cylinders,  aa  the 
rotor  rotates. 
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0  le  of  the  chief  merits  of  the  pump  is  that  it  can  be  used 
equally  as  well  on  vacuum  or  air-compressor  service  as  on  water. 
It  is  further  an  ideal  pump  for  crude  sewage,  on  account  of  the 
complete  absence  of  valves.  There  is  only  one  stuffing-box,  which 
is  water-sealed,  and  one  bearine,  which  is  lubricated  with  an  oil- 
ring.  The  pump  being  absolutely  positive  gives  an  output  exactly 
proportional  to  the  speed,  and  this  is  usually  between  500  and 
1,030  B.P.ii.     The  piston  speed  of  the  pump  is  kept  at  about  150  to 


inside  them  ;  iu  the  last  case,  they  are  made  adjustable  by  a  simple 
device,  which  enables  the  lamp  to  be  fixed  at  exactly  the  right 
height  to  correspond  with  the  design  of  the  fitting  as  a 
scientific  reflector,  this  being  verified  by  a  sighting  hole  in  the 
reflector.  We  illustrate  in  figs.  7  and  8  one  of  the  clip  type  and  one 
with  the  adjustment  above-mentioned. 

Whereas  originally  only  four  types  of  distribution  were  listed, 
there  are  now   10,  each   having   definite   characteristics,  and   the 


Fig.  6.— Foub-Ctlinder  and  Six-Cylindeb  Rotoplunge  Pcmps  Complete,  and  in  Parts. 


•250  ft.  psr  minute,  and  the  beatings  are  designed  on  an  extremely 

liberal  basis.  .  .  .  ^    „,  .     ,  , 

The  pump  is  constrncted  in  bizbs  from  «  in.  np  to  24  in.  bore,  and 
for  all  pressures,  and  when  working  on  a  closed  snotion  a  vacuum 
within  '25  in.  of  the  barometer  can  easily  be  maintained. 

As  regards  efificiencies,  these  nearly  always  equal,  if  not  exceed, 
those  of  a  plu-'ger  pump  for  the  same  work,  and  the  volumetric 
efficiencies  are  extremely  high  owing  to  the  close  clearances.  A 
useful  feature  of  the  pump,  in  which  it  differs  notably  from  a 
centrifugal  pump,  is  that  ite  output  is  simply  proportional  to  its 
speed,  and  a  high  efficiency  is  maintained,  whereas  a  centrifugal 
pump  can  only  run  with  high  efficiency  under  the  particnlat  con- 
ditions for  which  it  is  designed. 

The  cost  of  upkeep  is  low  on  account  of  the  small  number  of 
parts,  and  accesnbility  is  a  strong  feature,  for  by  removal  of  the 
end  cover,  the  whole  pump  is  exposed,  no  pipe  joints  being  removed 
or  broken. 

Mazdalns  Reflectors. 

The  BBiTi;fH  ThomsonHocston  Co.,  Ltd.,  of  Mazia  Hdusb, 
77,  Upper  Thames  S:reet,  E.C,  in  1912  introduced  the  "  Mazda- 
lux  '"  metal  rcfl-'Ctors.  which  then  occupied  three  pages  in  one  of 
their  price  lists.  So  successful  have  these  industrial  reflectors 
been,  that  the  company  has  jist  issued  price  list  No.  10,336, 
devoted  entirely  to  them  and  the  accessories  used  with  them,  and 
-&  few  days  ago  we  paid  a  visit  to  Maz3a  Hjuse  to  inspect  the  new 


._..     ..       rlKUXG 

OS  Lamp  Cap. 


Fig.  8.— Ad.jdstabls  Weather- 
proof Housing  C^o.  08). 


types  and  sizes  of  refljctors  to  whieh  it  relates — and  which,  we 
note,  all  are  (and  always  have  been)  entirely  British  made.  The  range 
now  covers  standard  Mazia  lamps  from  10  to  1.000  watts,  and  Maz3a 
half-watt  lamps  from  100  to  1,500  watts.  An  ingenious  system  of 
classification,  numbering  and  labelling  has  been  adopted,  which 
enables  the  complete  description  of  every  reflector  to  ba  conveyed 
by  a  single  catalogue  numbar,  while  the  directions  on  the  label 
are  calculated  to  render  erection  a  matter  of  the  utmost  simplicity. 
Special  attention  has  b^en  given  to  the  new  caps  or  housings 
which  carry  the  reflectors  proper  ;  according  to  siz',  these  fit,  or 
spring  on  to,  the  usual  B.C.  holders,  or  grip  the  skirt  of  the  lamp 
cap   or   in  still  larger   Biz38,  carry  the    all-pDrcelain  lampholder 


bearing  of  these  upon  the  height  and  spacing  of  the  lamps  is 
explained,  with  useful  hints  on  planning  lighting  installations, 
and  a  novel  chart  for  the  same  purpose.  Bjsides  various  bowl 
patterns,  there  are  many  "angle"  types  for  asymmetrical  distri- 


FiG  9. — Mazdalux  Bowl 
Reflector     for    Ordi- 
nary  Lamp. 


Fig.  10— Reflector  for  Half- 
watt  Lamp,  15°  Angle  Type. 


bation,  and  we  illustrate  one  of  each  of  these  groups  in  figs.  9 
and  10,  whUe  fig.  11  shows  a  special  lock-up  "local"  type  with  a  wire 
cage  to  prevent  the  unauthorised  removal  of  the  lamp  or  reflector. 


Fig.  11.— Special  Local  Type. 

The  reflectors  are  of  enamelled  steel  or  aluminium,  with  matt 
aluminium  reflecting  surface,  or  steel  with  white  vitreous  enamel 
inside  and  outside. 

The  list  contains  much  information,  and  will  be  found  asefnl  in 
many  respects. 


Roller  Bearinff.s.— Messrs.  Broom   &  Wade,  iLtd.. 

have  just  completed  delivery  of  some  200  3-in.  Hyatt  roller  bear- 
ings to  the  Associated  Equipment  Co.  for  the  line  shifting  in  their 
new  works,  which  is  being  entirely  equipped  with  them. 
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THE    SELLING    SIDE    OF     ELECTRICITY 
SUPPLY.-I. 


Showroom  Windows. 
In  the  selling  scheme  of  the  supply  of  electricity  the 
showrooms  play  a  very  important  part;  this  is  so 
for  the  reason  that  much  educational  work  has 
alwavs  to  be  done  in  familiarising  the  public  with 
electrical  appliances.  One  would  never  be  very 
sanguine  about  selling  an  electric  cooker,  or  even 
a  toaster  for  that  matter,  purely  by  advertising  and 
distributing  literature  in  the  district  served.  This 
part  of  publicity  work  has  its  value,  but  in  itself  can 
do  little  beyond  the  preliminary  ground  work.  Mr. 
"  Consumer  "  wants  to  see  the  apparatus,  what  it 
looks  like,  how  it  works,  and  it  is  necessary  there- 
fore to  have  a  showroom  containing  an  exhibit  of 
electrical  goods  for  his  inspection.  There  are  many 
of  these  showrooms  springing  up  now,  and  judging 
bv  the  general  arrangement,  selection,  and  show  of 
goods,  it  is  evident  that  a  few  hints  will  not  be  out  of 
place  from  one  who  has  had  extensive  experience  in 
showroom  management.  1  have  recently  seen  several 
of  these  showrooms  which,  to  my  mind,  have  com- 
pletely failed  in  several  of  the  details  essential  to 
their  success. 

(Jne  of  these  showrooms  (a  London  onej,  as  far 
as  1  could  see,  had  not  had  the  slightest  alteration 
in  the  window  display  since  my  last  visit  to  the 
locality,  several  months  before.  So  much  has  been 
written  on  the  subject  of  window  display,  and  the 
importance  of  frequent  changes,  that  anything  fur- 
ther would  have  seemed  superfluous  without  the 
exidence  of  one's  eyes  to  the  contrary. 

Any  man  in  charge  of  a  showroom  should  pay 
frequent  visits  to  the  best  shopping  centres.  If  he 
is  observant  he  will  notice  that  the  most  successful 
shops  in  almost  any  line  of  business  have  the  most 
attractive  windows;  he  will  further  find  that  these 
windows  are  always  being  changed.  There  is  no 
finality  in  window  display;  they  must  be  dressed  anti 
re-dressed.  The  idea  to  be  kept  in  mind  is  to  let 
nobody  get  into  the  habit  of  passing  your  shop  with- 
out glancing  in.  A  hint  might  well  be  taken  from 
the  best-dressed  windows  in  the  West  End  of  Lon- 
don; they  are  for  ever  changing,  and  if  this  is  con- 
sidered worth  while  in  such  a  thoroughfare,  say,  as 
( ).Nford  .Street,  which  is  always  thronged  with 
sho])pers  and  sight-seers,  how  much  more  important 
it  must  be  to  alter  the  display  in  a  less  frequented 
part  so  that  a  glance  or  a  visit  may  be  secured  from 
e\ery  likely  consumer?  Energy  is  an  essential 
(juality  for  a  showroom  manager,  and  he  must  never 
be  tired  of  making  alterations.  It  must  be  kept  in 
view  that  to  display  appliances  and  apparatus  tend- 
ing to  extend  the  revenue  from  existing  services 
without  entailing  fresh  capital  outlay  is  one  of  the 
lirst  objects  of  a  supply  undertaking-  sliowroom. 
Therefore  irons,  kettles,  toasters,  radiators,  cookers, 
and  all  the  long  list  of  "■  other  uses  "  should  be  ke(it 
well  to  the  fore.  Nothing  should  be  easier  than  to 
make  an  attractive  display  with  these  things.  We 
have  the  public  interested  in  electricity  to  start  with. 
Think  of  the  difficulty  of  breaking  the  monotony  of 
a  shop  window  displaying  sewing  machines  or,  in 
fact,  any  one-line  business.  Vet  it  is  done,  and  it 
i>  .'in  art  in  itself. 

It  will  in;ikc  our  task  of  constant  chan,i.4c  casiei' 
il  we  make  a  point  of  "  featuring,'"  as  our  .American 
ti-iends  put  it,  some  siiecial  article  each  time.  Il 
also  carries  a  stronger  impression  to  show  a  grou]) 
of  appliances  of  the  same  kind  than  a  dozen  odd- 
ments. Then  these  should  not  be  left  to  speak  for 
themselves.  Attractive  showcards  take  a  high  place 
in  any  selling  scheme.  What  the  appliance  is  for; 
what  it  costs  to  buy;  what  electricity  it  uses;  how 
to  use  it:  where  to  use  it,  etc.,  e'tc.  The  shpwroom 
windows  should  not  be  crowded  with  articles,  and 


the  goods  themselves  should  be  kept  clean,  as  well 
as  the  windows  and  fitments.  This  may  appear 
obvious  enough,  but  it  is  a  remark  that  is  called  for. 
Nickel-plated  goods  should  really  be  kept  in  special 
cases  similar  to  those  used  by  jewellers;  it  is  the 
only  way  to  keep  them  in  a  saleable  condition.  If 
shown  in  an  open  window  they  must  be  frequently 
cleaned ;  in  the  dull  state  which  they  assume  after  a 
few  hours  in  an  exposed  atmosphere  they  are  more 
likely  to  repel  people  than  to  attract  them.  Some- 
thing in  motion  is  a  draw — even  the  old  dodge  of  a 
silk  ribbon  blown  out  by  a  fan  can  be  made  effective; 
one  way  is  to  fasten  one  end  to  the  fan-guard  and  the 
other  end  to  an  iron  or  some  other  appliance  upon 
which  yoif  wish  attention  focused. 

In  displaying  toasters,  for  example,  a  fresh  piece 
of  toast  should  be  made  once  or  twice  a  day  and 
placed  in  the  rack ;  show  everything  as  far  as  is  pos- 
sible performing  the  function  for  which  it  is  de- 
signed. There  are  many  ways  of  doing"  this,  and 
we  are  going  to  help  by  making  suggestions  in  these 
columns  from  time  to  time. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  PM.  ON  Tuesday  cannot  ajtpeai  until 
the  following  week.  Correxpondents  xhould  forward  their  cojnnivni- 
cation.i  at  the  earliest  possible  moment.  j\'y  letter  can  be  published 
vnless  we  have  the  writer's  name  and  address  in  our  possession. 

Coke  Fuel  for  Steam  Raising. 

Iq  the  interests  of  my  Committee  may  I  be  allowed  to  correct 
an  impression  which  might  be  conveyed  by  the  remarks  made  in 
reference  to  the  above  subject  by  Mr.  Horace  Boot,  as  reported  in 
your  last  issne,  at  the  annual  meeting  of  the  South  Metropolitan 
Electric  Light  and  Power  Co  .  Ud. 

Iq  discussing  the  policy  o[  the  company  in  adopting  coke  fuel 
for  staam  raising,  and  the  favourable  report  of  Mr.  H.  W.  Bowden, 
the  engineer-in-chief,  on  his  experimeats  in  this  direction,  Mr.  Boot 
is  reported  to  have  said  that  the  price  of  coke  bretzs  had  risen 
from  63.  to  8i.  per  ton,  and  that  in  his  experience  the  use  of  this 
fuel  would  have  reduced  by  half  the  life  of  certain  steam  boilers 
with  which  he  had  experimented.  It  would  be  interesting  to 
many  users  of  this  class  of  fuel  to  know  the  precise  conditions  of 
Mr.  Boot's  expsriments,  as  it  is  within  the  knowledge  of  a  large 
nnmber  of  engineers  that  steam  boilers  of  most  types  common  to 
this  country  are  operating  satisfactorily  on  coke  bre(z3,  and  also 
thit  there  are  many  instances  where  no  other  class  of  fuel  has 
been  used  ;  and  this  without  the  baneful  results  indicated,  and 
without  adverse  comment  b?ing  received  from  inspectors  employed 
by  the  leading  BMler  Insurance  Companies. 

Ojb  concrete  instance  may  b J  given  which  will  be  appreciated 
by  engineers  responsible  for  the  maintenance  of  boiler  plant 
operatiag  on  coal  slack  containing  the  usual  proportion  of  volatile 
sulphur.  In  evidence  recently  given  before  the  Departmental 
Committee  on  Coal  Smoke  Abatement.  Mr.  Edward  Allen,  chief 
engineer  of  th3  Liverpool  Gas  Co.,  stated  that  in  his  experience 
Babcock  water-tube  boilers  had  been  fired  with  coke  fuel  over  a 
period  of  15  years  without  the  necesaity  arising  of  renewing  a 
single  tube. 

Similar  experience  with  most  types  of  boilers  at  colliery,  coke- 
oven  and  other  works  where  the  use  of  raw  coal  is  not  permitted 
(and  where  boiler  capacity  is  not  an  unimportant  consideration) 
could  be  quoted  ad  infinitum.  These  boilers  are  almost  invariably 
operated  under  impelleddraught  conditions  at  their  full  normal 
capicity. 

The  increase  in  price  reported  by  Mr.  Boot  is  entirely  due  to 
conditions  brought  about  by  the  war,  and,  unfortunately,  is 
common  to  all  <-laBses  of  solid  fuel  and  to  a  greater  extent  in  the 
case  of  coal  ;  but  even  at  the  higher  figure  indicated,  coke  breeze 
is  still  the  beet  fuel  value  at  present  obtainable  in  London. 
Makers  of  furnace  apparatus  will  guarantee  an  evaporation  of 
6  lb.  of  water  per  pound  of  brcez3  and  rates  of  combustion 
exceeding  :!0  lb.  per  eq.  foot  of  grate  per  hour  have  been  main- 
tained with  automatic  mechanical  stokers  of  the  underfeed 
travelling-grate  type,  illustrated  and  described  in  the  Journal  of 
C/«,s   l.i.ililuoi,  July  2.Mh,  191 1. 

Mr.  Bowdtu  is  probably  correct  in  stating  that  his  is  the  first 
power-houae  stokingcquipment  specially  installed  in  this  country 
to  use  coke  breeza  exclusively,  and  his  achievement  in  continuous 
operation  is  certainly  uniqne  :  but  many  of  the  more  up-to-date 
power  stations,  whose  stoking  appliances  do  not  restrict  them  to 
the  use  of  one  uniform  class  of  coal,  are  now  using  coke  breeze 
extensively,  while  others  are  using  coke  to  the  total  exclusion  of 
all  other  solid  fuel  for  steam-raising,  thus  realising  considerable 
commercial  advantage  in  addition  to  the  practical  advantage  of 
smokeless  combustion. 

As  a  matter  of  local  interest  it  may  be  worthy  of  note  that  coke 
is  now  produced  in  the  London  district  to  the  extent  of  over 
2  million  tons  annually.     In  normal  circumetaooes,  a  considerable 
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proportion  of  this  output  is  exported  at  a  price  considerably  below 
that  at  which  coal  of  equal  evaporative  value  can  be  bought  in 
London. 

Engineer  ana  Fuel  Expert. 

London  Coke  Commission. 
Weetmiaster,  March  9th,  1915. 


"  Totally  Enclosed  "  Motors. 

I  have  for  a  number  of  years  been  a  subscriber  to  the  Electeical 
Review,  and  have  from  time  to  time  read  with  special  interest 
some  of  the  cDrrespondence  on  various  subjects  which  has 
appeared  in  your  columns. 

As  this  correspondence  is  undoubtedly  perused  by  both  manu- 
facturers of  electrical  machinery  and  manufacturers'  repre- 
sentatives who  are  more  or  less  responsible  for  the  negotiations  for 
the  sale  of  such  plant,  it  occurred  to  me  that  some  of  those 
interested  might  be  able  to  enlighten  me,  and  also  several  others 
with  whom  I  have  spoken  on  the  matter,  as  to  what  really 
constitutes  the  total  enclosing  of  an  ordinary  industrial  electro- 
motor. 

From  experience  in  dealing  with  prospective  buyers  and  users 
of  electric  motors  for  certain  applications,  it  seems  that  the  term 
"  totally  enclosed  "  is  construed  by  the  layman  in  its  literal  sense, 
and  is  generally  understood  by  him  to  mean  "  absolutely  enclosed "' 
to  the  exclusion  of  dust  and  any  foreign  matter  thit  may  be 
floating  about  in  the  surrounding  atmosphere. 

Manufacturers,  on  the  other  hand,  do  not  appear  to  recognise 
this  interpretation  of  the  term  as  being  the  correct  one.  Their 
definition  of  totally  enclosing  appears  to  imply  nothing  more  than 
a  solid  cover  enveloping  the  whole  of  the  working  electrical  parts 
of  the  machine,  rendering  them  quite  inaccessible  to  either  atten- 
tion or  inspection,  except  by  removing  portions  of  the  casing 
which  are  designed  for  the  purpose. 

Probably  there  miy  be  other  commercial  engineers  who  have 
experienced  the  difficulty  of  persuading  a  prospective  customer 
that  a  totally  enclosed  motor  is  not  the  absolutely  enclosed 
michine  which  it  might  reasonably  be  assumed  to  be,  and  no 
doubt  a  more  detailed  definition  of  such  motors  than  the  writer 
has  yet  found,  will  be  very  acceptable. 

1  should  be  obliged  if  any  of  your  readers  could  refer  me  to  any 
authoritative  definition  which  clearly  states  the  features  of  totally 
enclosed,  or  totally  enclosed  pipe-ventilatsd,  motors,  without 
ambiguity. 

Wall)  rook. 

Inndon,  E.G.,  March  9th,  1915. 


Trouble  with  Oil. 


In  response  to  "  Inquirer"  re  the  above  trouble,  one  could  have 
desired  a  little  more  information  than  is  given.  As  the  ''  shaft  is 
quite  dry,"  this  can  be  eliminated  at  once.  Now,  as  the  engine 
must  run  with  all  casing  and  bed-plate  doors  in  position,  the  only 
other  place  to  exude  oil  is  the  bare  expanse  of  pieton-rods.  If,  as  I 
suspect,  the  engine  is  using  highly  superheated  steam,  the  H  p.  rod 
will  be  found  to  give  off  a  thick  blue  vapour.  This  is  (usually) 
only  visible  on  a  day  on  which  the  sun  shines  through  the  windows, 
and  then  in  its  beams  the  blue  vapour  is  clearly  discernible,  and 
it  will  be  found  to  proceed  from  the  source  indicated.  As  to  its 
ourney  to  the  inside  of  the  dynamo,  is  there  any  window  or  venti- 
lator which  would  assist  it  towards  the  machine  end  .'  If  so,  this 
should  be  stopped  immediately,  and  a  good  fan  installed  in  a  high 
position  to  clear  the  atmosphere.  Finally,  if  found  absolutely 
necessary,  the  aperture  in  the  guide  giving  access  to  the  H  p. 
packing  gland  and  scrapers  may  be  covered  in  back  and  front  by 
sheet  metal  doors.  This,  however,  is  not  without  its  drawbacks 
for  the  drivers,  who  prefer  an  open  space  in  order  that  an  eye  may 
be  kept  open  for  "  hot  rods  "  and  any  "  swabbing  "  done  if  required. 
In  any  cise,  only  the  H  r,  rod  need  be  treated  thus. 

Triple-Expansion. 


Salaries  of  Engineers. 

Herewith  I  am  forwarding  you  cutting  (see  below)  from  the 
Electrical  Review  Supplement,  page  16,  November  13th,  1914, 
appearing  under  the  heading  "  Situations  Vacant ''  : — 

YACANCY  for  young  engineer  to  act  as  Works  Superintendent. 
Must  have  following  qualifications: — First-class  technical 
educition  in  mechanical  and  electrical  engineering,  and  some  know- 
ledge of  elementary  chemistry.  Two  years'  practical  experience  in 
power  station  running  and  repairs.  Some  knowledge  of  draughts- 
manship and  drawing  office  work.  Experience  in  gas  works  and 
gas  analysis  desirable.  Salary,  £120  per  annum. — 1063,  Elec- 
trical Review,  4,  Ludgate  Hill,  London. 

On  reading  the  advertisement  referred  to  above,  I  notice  the 
salary  is  £120  per  annum  ;  should  this  not  read  £1,200.'  Surely 
the  former  amount  must  be  a  misprint. 

Provided  £120  is  the  correct  amount  which  is  offered  for  a 
man  with  such  colossal  qualifications,  and  is  a  fair  criterion  of 
what  is  offering  in  the  way  of  salary  at  home  at  the  present  time, 
then  all  I  am  able  to  say  is  that  I  am  not  returning  to  England 
until  the  market  price  has  advanced  somewhat. 

Doubtful. 

Sydney,  Januarij  \6th,  1915. 

P.S. — This  country  is  not  looked  upon  as  the  best  in  the  world 
for  labour,  but  a  bricklayer  can  obtain  his  £200  a  year  to  eay  the 
very  least  of  it. 


Trade  Routes  to  Kagsia. 

In  the  "  War  Items  "  of  the  current  issue  of  the  Electrical 
Review  you  reprint  an  extract  from  an  American  report  which 
has  just  been  issued.  It  is  quite  evident  that  this  report  does  not 
contain  such  up-to-date  information  as  reports  emanating  from 
America  usually  do.  JI  )re3ver,  there  are  several  quite  misleading 
pieces  of  information,  and  1  would  strongly  adviee  your  English 
readers  to  take  no  notice  of  it. 

With  the  exception  of  very  urgent  war  material,  and  little  even 
of  that,  practically  no  ordinary  commercial  goods  have  been  going 
r'ri  the  railway  to  Vologda  for  months  past.  Oae  method  has  been 
to  send  goods  ria  the  Dviaa,  thence  j  lining  the  railway  from  Perm, 
or,  whit  was  lately  done,  to  send  the  goods  on  sleighs  at  a  cost  of 
about  £1"-  per  ton.  Although  this  amount  seems  an  enormous 
one  for  carriage,  yet  on  high-priced  goods,  such  as  expensive 
machinery  or  valuable  metals,  it  is  of  little  account.  1  should  not 
advise  any  of  your  readers  to  depend  on  the  Archangel  route,  even 
when  the  port  is  open,  say,  by  the  end  of  May. 

I  do  not  understand  what  the  reporter  intends  to  convey  by  the 
expression  :  "  New  interest  is  being  taken  in  the  all-rail  route  from 
eastern  Scotland  or  England,"  &c.  He  seems  to  have  discovered  a 
new  route,  because  I  can  hardly  imagine  anyone  having  the 
slightest  knowledge  of  the  subject  being  so  stupid  as  to  send  goods 
rid  Bergen,  Christiania  and  Stockholm  to  Tornea.  There  is  a 
direct  route  from  Trondjhtm,  and  still  a  bitter  one  from  Narvik 
across  the  upper  part  of  XDrsvay  and  Sweden,  and  the  Narvik  to 
Tornea  route  is  probably  less  than  Oine-fifth  the  distance,  and. con- 
sequently almost  proportionately  less  in  cost  than  the  imaginary 
route  outlined  by  the  gaseous  reporter.  If  one  examines  the  map 
of  Norway  and  Sweden  one  will  see  how  cleverly  worked  out  the 
reporter's  scheme  is  to  mislead  the  English  manufacturer  and 
merchant.  No  doubt  the  reporter  had  in  his  mind  the  more  ex- 
peditious and  cheaper  route,  such  a'  Trondjhem  or  Narvik,  but  this, 
of  course,  is  for  his  own  country's  good,  and  there  may  possibly 
ba  found  a  supplementary  report  for  American  corsamption  only. 

I  had  the  pleasure  of  travelling  over  the  route  suggested  by 
your  imaginative  reporter,  which,  I  may  add,  is  the  route  usually 
taken  by  human  freight,  and  I  found  the  railway  connecting  the 
gap  had  already  been  completel  some  two  or  three  weeks,  con- 
sequently one  can  affirm  that  the  route  has  been  completed,  say, 
eight  weeks.  The  journey  from  Petrograd  to  Stockholm,  even 
when  the  connecting  railway  was  not  completed,  only  occupied 
three  days,  but  probably  the  reporter,  or  the  man  he  met.  would 
require  more  time  for  thinking  out  these  wonderful  new  schemes 
than  the  fupply  of  correct  and  reliable  information  to  his  British 
friends.  I  sincerely  trus';  that  this  route  will  offer  attractions  for 
the  shipment  of  American  freight  of  any  kind  to  Russia. 

I  am  glad  to  see  that  the  report  as  a  whole  bears  the  same 
imprint  of  excellence  as  do  usually  all  such  American  reports. 

Traveller. 

March  5th,  1915.        

Japan-China  Cable. 

Oar  attention  has  been  drawn  to  the  notice  appearing  on  page  252 
of  your  issue  of  the  19th  ult.  relative  to  the  cable  connection 
between  China  and  Japan,  which  does  not  give  a  correct  statement 
of  affairs. 

As  a  matter  of  fact,  this  company  has  not  parted  with  any  of  its 
cibles  between  the  countries  in  question.  It  may  also  be  ad  Jed 
that  the  company  has  a  perpetual  right  to  work  its  cables  from 
Nagasaki,  in  .Tapan,  cDnnecting  the  latter  place  with  Vladivoetock, 
in  Siberia,  and  with  Shanghai,  in  China. 

Apart  from  this,  the  Japanese  Government,  under  an  arrange- 
ment with  the  authorities  concerned,  has  laid  a  cable  between 
Shanghai  and  Nagasaki.  This  cable,  which  is  worked  by  Japanese 
Government  offices  at  both  ends,  is,  however,  only  available  for 
Government  telegrams  and  Shanghai  terminal  telegrams  written 
in  Japanese  characters,  and  so-called  kana. 

I  should  feel  obliged  it  you  would  cause  a  correction  to  the  above 
effect  to  be  inserted  in  the  next  issue  of  the  Electrical  Review. 

F.  C.  C.  Xielsen, 

T/ie  Great  Xorthern   Telegraph    Company's 
Eepresentatice  in  England. 
London,  E.G.,  March  :,th,  1915.  ^ 


Consulting  "  Engineers," 

Jtay  I  ask  for  some  further  information  on  this  subject  .' 

1.  Does  "Ddlta"  object  to  a  man's  obtaining  his  engineering 
training  while  manufacturing  artificial  teeth  .'  (p.  212, 
February  li'th.) 

2.  Or,  did  he  mean  that  a  particular  man  has  less  training  than 
himself  and  more  push  .'     He  asserts  the  training  was  obtained. 

3.  Is  "  Station  Engineer '  correct  in  asserting  that  "  imprison- 
ment or  heavy  fine  immediately  follows  an  individual  who  attempts 
to  practise  as  a  lawyer  or  medical  man  without  first  qualifying  "  .' 
My  belief  is  that  he  is  quite  wrong,  so  long  as  there  is  no  mis- 
representation.    I  do  not  promise  unqualified  men  much  work  '. 

4.  If  "  A  M.I  E.E.  and  M.I.M.E.  sound  ridiculous  and  foolish," 
does  "Station  Engineer "  aspire  to  a  B.Sc.  or  M.E.  or  something 
better.'  (p.  270). 

5.  Does  "  Alpha  "  do  any  serious  work  and  pay  fees  to  the  type 
of  consulting  engineer  he  "prefers"  ("one  who  knows  nothing, 
shuts  his  mouth,  and  leaves  himself  in  the  hands  of  a  few  good 
firms  "  )  .'  (p.  307,  February  25th). 

6.  What  do  the  fii^ms  do  .' 
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7.  How  many  consulting  engineers  has  he  paid  fees  to  (both 
capable  and  incapable)  .' 

S.  Has  "Alpha"  followed  "Delta's"  advice  to  "look  more 
closely  into  the  qualifications  of  those  to  whom  they  entrust  their 
work  "  .' 

9.  Did  "  Alpha's  "  consultant  get  the  blow  in  the  back  "  after  the 
term  of  maintenance  "  and  from  whom  ' 

10.  Do  not  incapable  men  find  their  own  level  in  whatever 
activity  they  attempt  to  follow  1 

Theodore  Stevens. 
London,  E.G.,  March  2nd,  1915. 


iu  the  spectrum  of  a  given  element,  and  on  the  kinematical 
theory  of  the  origin  of  spectra  he  considered  that  it  should. 
He  believed  the  inner  ring  of  electrons  within  the  atom  to  be 
a  mathematical  impossibility ;  the  only  kind  of  structure  they 
could  have  in  the  atom,  over  and  above  several  out-er  ringe, 
was  nuclear  structure,  and  must  be  regarded  as  beta  particles 
which  had  not  yet  been  born. 

Professor  A.  W.  Porter,  who  occupied  the  chair,  considered 
that  the  new  arrangement  of  the  radio-elements,  resulting  in 
the  changing  of  the  periodic  law  from  something  entirely- 
empirical  to  an  oiderly  sequence,  was  the  most  important 
generalisation  made  since  MendeleefF,  and,  indeed,  completed 
the  work  which  Mendelt^eff  began. 


Writer's  Cramp. 

In  reply  to  "  W.  H.  B."  in  "Medical  Electricity,"  by  Dr.  Lewis 
Jones,  sixth  edition,  there  is  the  following  :— 

"  The  results  of  electrical  treatment  are  unsatisfactory.  Max 
Weiss  recommends  the  use  of  constant  currents  of  from  two  to 
five  or  eight  milliamperes,  with  absolute  rest  from  writing. 
Further  particulars  are  given," 

L.  M. 


Great  relief  will  be  obtained  by  using  the  thick  cork  "  anti- 
cramp  "  pen-holder,  which  avoids  that  undue  approximation  of  the 
thumb  and  fingers  which  produces  writer's  cramp. 

Another  W.  H.  B. 


In  reply  to  your  correspondent  "  W.  H.  B.,"  as  one  who  during 
many  years  has  come  across,  from  time  to  time,  various  medical 
applications  of  electricity,  I  feel  it  a  duty  to  give  a  word  of 
warning  to  this  effect  :  that  the  results  of  promiscuous  use  of 
apparatus  without  advice  from  a  really  well  qualified  medical 
specialist  in  the  particular  ailment  it  is  applied  for,  may  be  cither 
good,  bad  or  indifferent,  and  it  is  difficult  to  say  which  is  most 
likely.  The  obvious  moral  is,  get  such  advice,  if  possible  ;  such 
specialists  generally  prescribe  for  a  definite  system  of  hospital 
treatment  in  milliamperes  and  minutes. 

Vibro-massage,  however,  can  scarcely  do  any  harm,  and  might  be 
tried,  if  available. 

Whatever  system  of  relief  is  tried,  it  is,  of  course,  greatly  helped 
by  strict  ret/impn  as  to  diet,  outdoor  exercise,  and  avoidance  of 
irritants  and  debilitants,  such  as  alcoholic  liquors  and  tobacco. 
PleasB  pardon  the  mention  of  the  latter.  I  would  not  do  it,  but 
am  sure  in  some  cases  of  nervous  disease  (and,  of  course,  hand 
trembling  is  a  nervous  disease),  it  gives  steadiness  for  the  time,  the 
effect  having  to  be  paid  back  at  a  high  rate  cf  interes''.  . 

A.  W.  B. 

March  Sth,  1915. 


THE    RONTGEN    SOCIETY. 


At  the  March  meeting  of  the  Eontgen  Society,  held  at  the 
Institution  of  Electrical  Engineers  on  the  2nd  inst.,  a  paper 
was  read  by  Mr.  Alexander  Fleck,  B.Sc.,  of  Glasgow  Univer- 
sity, on  "The  Chemistry  of  the  Radio-elements."  Mr.  Fleck 
supported  in  the  main  Professor  Eutherford's  conception  of 
the  atom,  which,  he  said,  was  the  only  one  commending  itst-lf 
tn  the  mind  of  the  chemist,  namely,  that  the  atom  consisted 
ii''  a.  central  nucleus  surrounded  by  rings  of  electrons,  and 
that  it  was  a  positive  charge  of  electricity  within  the  atoui. 
tngcther  with  tlie  structure  of  the  nucleus,  which  det^'rmincd 
the  properties  of  a  j^iven  element  and  gave  it  its  place  in 
the  periodic  taldo.  In  the  central  ring  of  electrons  the  gannna 
lays  had  their  origin,  being  pnxiuced  by  the  pas.sage  of  beta 
piirticles  through  the  ring.  Incidentally  Mr.  Fleck  said  that 
ii'ccnt  generalisations,  in  coniu^ction  with  the  periodic:  law  had 
iii.'ide  it  cvicU'iit  for  the  first  time  that  positive  and  negative 
electricity  eiich  had  a  leal  cxist^Mice.  J'revious  to  these 
resear<-lies  upiui  the  structure  nf  the  atom,  he  was  not  awari>, 
that  there  was  any  evidence  which  made  it  quite  plain  that 
positive  an<l  negative  electricity  were  two  separate  and  dis- 
tinct things.  So  far  .-is  they  knew  until  these  investigations, 
positive  eliH'tricity  might  only  have  meant  the  absence  of 
negative,  but  this  recent  work  upon  the  disintegration  of  the 
rii(lio-eleu)ents  .showed  that  within  the  atom  there  was  posi- 
tive iind  also  negative  electricity,  and  that  the  atomic  charge 
ill  the  niiclens  was  in  reality  not  a  p<isitive  charge,  hut  was  tlie 
iliDririiic  lictween  the  positive  and  the  negative. 

.\Ir.  .1.  II.  (1.AIU)I,NEU  pointed  out  that  the  actual  atoms  of 
whicli  an  element  was  coniixised  w-ere  probably  not  all  iden- 
tical, but  diflered  among  them.selves,  and  that  what  they 
knew  of  the  properties  of  an  element  was  simply  what  they 
knew  of  the  properties  of  the  mass  of  these  atoms.  Tjead, 
fni-  instance,  had  an  atomic  weight df  207.1.  but  this  did  not 
luean  that  every  atom  of  lead  had  that  atomic  Weight. 

Proffssor  NicMOt.sox  entered  into  the  question  whether 
a  ililTereuci'  in  atomic  weight  should  be  denoted  by  a  difference 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


CAN.'VDA.— From  February  12th  the  following  provisional 
increases  have  been  made  in  the  tarill'  rates  : — The  general 
and  intermediate  tariff  rates  are  increased  by  7^  per  cent,  ad 
vidorem,  and  the  British  preferential  rates  by  5  per  cent.  The 
general  tarill'  is  applicable  to  goi^ds  the  produce  of  countries 
which  have  no  special  treaty  with  Canada,  and  the  inter- 
mediate tariff  is  applicable  to  certain  specified  gixids  the  pro- 
duce of  countries  having  such  treaties.  Articles  formerly  in 
the  free  list  are  made  dutiable  at  7^  per  cent,  ad  valorem 
under  the  general  and  intermediate  tariff  rates,  and  at  5  per 
cent,  under  the  British  preferential  tariff  rates.  There  is  a  con- 
siderable list  of  exceptions.  Other  revenue  measures  include 
a  1  per  cent,  tax  on  bank-note  circulation  and  the  gross  income 
of  loan  and  trust  companies  and  insurance  companies'  pre- 
miums other  than  life,  marine,  and  benefit  insurance;  taxes 
on  cable  and  telegraph  messages,  steamboat  and  railway 
tickets,  stamp  taxes  on  cheques,  bills  of  exchange,  bills  of 
hiding,  letters,  patent  medicines  and  wines. 

GERM.^NY.— The  following  statement  by  the  American  Ck)n- 
sul-Gener.il  in  Berlin  regarding  the  administration  of  the  Ger- 
man tariff  since  the  war,  which  has  just  been  published  by  the 
.American  Government,  will  be  of  interest  to  manufacturers 
vand  traders  in  this  country  :  — 

The  war  has  comiiletely  altered  the  status  of  trade  agree- 
ujents  and  customs  treaties  exi.sting  between  the  German 
Empire  and  the  naticms  at  war  with  Germany.  It  was  natur- 
ally t-o  be  expected  that  the  declaratkm  of  war  .should  termi- 
nate the  peace  treaties  negotiated  at  Frankfort  and  the  Ger- 
ii.an  trade  agreements  with  Eussia,  Belgium,  Serbia,  Monte- 
negro, and  .lapan.  It  also  naturally  follows  that  the  customs 
treaties  by  which  certain  advantages  were  given  on  the  pro- 
ducts of  these  nations  by  the  German  Government  should  be 
no  longer  valid.  Furthermore,  it  was  to  be  expected  that  the 
advantages  as  to  duty,  which  were  granted  by  the  provisions 
of  the  German-English  trade  agreement  to  all  the  States  of 
the  British  Empire,  would  be  withdrawn. 

The  changes  in  the  treaty  agreements  above  mentioned  have 
brought  about  many  intricate  and  dilficult  questions,  some  of 
which  have  not  yet  been  settled.  It  was  necessary  to  give 
German  buyers  who  had  purchase<l  gocxls  before  the  war 
commenced  an  opportunity  to  enter  their  goods  at  the  custom- 
houses on  an  equitable  basis,  otherwise  great  injustice  would 
b^  done  these  buyers,  because  it  was  not  possible  for  them  to 
calculate  upon  such  a  sudden  and  important  change  in  Ger- 
many's commercial  relations.  These  exceptions  have  been 
made  ne<'e.ssary  largely  because  the  condition  of  w-ar  wouUI 
cause  a  higher  rate  of  duty  to  be  placed  upon  goods  which 
were  shii)p<>d  from  a  country  enjoying  unusual  duty  and  trade 
advantages. 

A  study  of  the  conventional  and  general  tariff  system  of 
Germany  shows  that  certain  industrial  and  manufactured  pro- 
ducts, to  which  the  rates  of  the  general  tariff  are  not  entirely 
applicable,  would  be  particularly  affected  because  the  special 
(oncessions  granted  by  tariff  treaties  to  other  countries  would 
lie  siipersi^led  and  disarranged.  Certain  olil  and cst^iblished 
industries  have  thus  been  causixl  considerable  difficulty  be- 
cause tliey  were  u.sed  to  the  tarilT  rates  formerly  in  force  and 
were  not  in  a  position  to  adapt  themselves  to  the  unforeseen 
changes  caused  by  the  war. 

It  was  obvious  that  the  immixliate  apidication  of  the  higher 
rates  of  duty  after  the  outbreak  of  war  was  excee<lingly  satis- 
factory to  c^M'tain  German  industries  interested  in  the  domestic 
production  of  manufactun-d  goods.  Certain  industries  w;ill 
undoubtixlly  benefit  by  the  exclusion  of  the  gomls  of  countries 
at  war  witli  Germany,  and  these  industries  will  establish  them- 
selves during  the  course  of  the  war  in  such  a  way  that  tliey 
w  ill  not  be  easily  stamped  out  when  the  war  is  terminated  and 
the  usual  customs  arrangements  prevail.  In  support  of  this 
view  the  wai-  of  1870  is  cited,  during  the  course  of  which  the 
aniline-colour  imlustry  made  great  progress. 

Although,  strictly  speaking,  the  relations  of  GcrmaDy  with 
respect  to  the  most-favoured-nation  clau.se  have  been  dis- 
arranged by  the  war.  an  effort  has  been  made  to  keep  the 
advantages  granted  to  friendly  and  favoured  nations  in  force 
until  satisfact<iry  arrangements  can  be  made  and  mutually 
beneficial  decisions  reached. 


384 


THE    ELECTRICAL    REVIEW,     [voi.  76.  no.  i,9i.;,  march  12,  1915. 


NEW    PATENTS    APPLIED    FOR. 

(NOT  VET  PUBLISHED). 


1915. 


1.     ki.    Levin.      Februai>    12th.      (Ma>    Ulh. 


Copies  of  any  of  ihe  Specifications  in  the  following  list  mav  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co..  285,  High  Holborn.  '\V.C.,_and  at 
LiveT>ool    and    Bradford;    price,    post   free,   9d.    (in    stamps). 


2,798.  "  Gearing  for  electric  motors  for  traction  or  other  purposes,"  C. 
Ti'KNOiLL,  JuN.,  &  \V.  T.    Dalton.     February  22nd. 

2,S21.  "Means  for  increasing  the  oscillations  in  and  frequency  of  electrical 
circuits."     R.    Caktwkiciit  &  H.   J.   Bali,      February   22nd. 

2.841.  "  S\stem  of  electric  ship  propulsion."  Hkjtisii  Tiio.mson-Houston 
Co..   Ltd.     February  22nd.     (General    Electric  Cu.,   I'niied    St.iles.) 

2,865.  "  Devices  for  extracting  foreign  substances  fioni  paper  pulp,  particu- 
larly referring  to  electrically-operated  devices  for  extracting  small  particles  of 
m.ngnetic  substances,  .is  iron  or  anv  of  the  allocs  or  ores  containing  iron." 
A.  J.  Newell  &•   R.  J.  M.akx.     February  22nd.     ^t'oniplete.) 

2.S83.  '■  t'onduils  for  cleciric  cables  and  the  like."  W.  Oates.  Fibruary 
2;lr(l. 

2.888.  "  Automatic  and  electric  block  signalling  section."  W.  W'akfford. 
l"t'bruary  23rd. 

2,894.  "  Heating  tools  or  dies  by  electricity,  as  stamping-press  tools  and 
the  like."     W.  J.  RkADETT.     February  23rd. 

2.897.  "  Flfctric  railwav  systems."  F.  G.  Brettkll.  February  23rd.  (C.  \\  . 
Leffli-r,   United    States.)     (Complete.) 

2,902.  "  Coin  automatic  electric  control."  C. •  W.  H. "^katiiwood.  Feb- 
ru.try  23rd. 

2,921.  "  Device  for  subaqueous  signalling  stations."  Signai  G.m.b.H. 
February  23rd.  (Addition  to  3,934/13.  Convention  date,  February  23rd,  1914, 
Germany.)     (Complete.) 

2.928.  '*  Flectric-lighi  finings  or  brackets."  E.  R.  Hough  &  L.  Hauhison. 
iM-bru.'iry  23rd. 

2,934.  "  Portable  electric  lights."  W.  J.  Mellkksii-JackSon.  February  23rd. 
(S     I.    Posen,   I'nited    States.)     (.\ddition    to  18.809/14.)     (Complete.) 

2,950.     "Perforated    tape  duplicator."     D.    Mi'krav.     February  24th. 

2.957.  "  M.ichines  or  apparatus  for  sheathing  or  braiding  wire  ropes,  cables, 
hose,  :md  the  like  with  cotton,  silk,  wire,  or  like  protective  coverings  or 
ciisings."     P.   Hlntinuton.     February   24th. 

2.968.  '*  Covers  or  protectors  of  electric  ^witches  or  other  electrical  parts 
or  members,  and  manufacture  of  the  same."  J.  H.  Tccker  &  J.  A.  Ci(ABTri:e. 
February  24th.     (Complete.) 

2.969.  "  Sockets  for  plug-and-socket  electrical  connections."  L.  Maxwell. 
February  24th. 

2,972.  "  Vehicle  brakes  and  the  like."  W.  P,  Thompson.  February  24ih. 
(Magnetbremsen  G.m.b.H.,  Germany.)     (Complete.) 

2.982.  *'  Process  for  coating  metal  plates  and  the  like."  S.  O.  Cowper- 
CoiFS.      February  24th. 

2.983.  "  Manufacture  of  cartridge  cases."  S.  O.  CowpER-Coles.  February 
2401. 

2.984.  "  .Mandrels  for  use  in  the  electrolytic  production  of  metal  tubes  and 
the  Itkv."     S.    O.  CowPER-CoLES.      February  2llh. 

3.001.  "  Oil  circuit-breakers."      F.   B.  Holt.     February  24lh. 

3.002.  "  Lamp-signalling  arrangements."  A.  H.  Midc.lev  &■  C.  A.  X'andek- 
VFLL.      February    24lh. 

3.0't3.  '*  ICIectric  switches  for  motor-car  and  like  horns."  .\,  H.  iMiDr.LEV 
&  C.  .\.   \'anokrvell.     February  24ih.     (Complete.! 

3.007.  "  Protrudable  receiver  for  subaqueous  signalling."  .Signal  G.m.b.H. 
F.-lnuary  24th.  (AdJiiion  to  16,398/13.  Convention  date,  February  25ih.  1914. 
Germany.)     (Complete.) 

3.014.  "  Klectric  lighting  devices  for  vehicles,  particularly  cycles."  H.  C. 
CONTET  &•  A.  PiCQ.  February  24th,  (Convention  date,  February  2r.ih,  1914. 
France.)     (Complete.) 

3,051.     "  Elecirically-hcated   iron."     G.  Cooper.     February  25th. 

3.082.  "  Means  for  operating  and  controlling  electric  switches."  S,  D.  Cox 
&  P.  S.  O'Donnell.     February  25th. 

3,106.  "  Electric  lamp-holders  and  similar  couplings."  A.  A.  Schaschke. 
February  26th. 

3,120.    "  Electric  iron  direct  supply  stand."     E.  N.  Klein.     February  26th. 

3,123.  "  Magnetic  compasses."  A.  S.  Newmak  and  Newman  &  Sinclair, 
Ltd.     February  26th. 

3.132.  '*  Electrodes  for  use  in  electrical  accumulators  wherein  two  different 
electrolytes  are  employed."     P.  Marino.     February  26th. 

3.142.  "  Insulating  blocks,  slabs,  and  the  like."  G.  A.  Herdman.  February 
26ih. 

3.181.  *'  Process  (or  the  removal  of  scale,  oxide,  and  gre.-ise  from  metallic 
surfaces."    S.  O.  Cowper-Coles.     February  27th. 

3.213.  '*  Device  for  anchoring  electric  cables  and  wires."  A.  E.  Fostkk. 
[•"ebruiiry    27th.      (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Compiled  expressly  for  this  journal  bv  Messks.  W.  V.  Thompson  &  C'o,, 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.  and  a  I 
Liverpool   and   Bradford,   to    whom   all    inquiries  should    be   addressed. 


1.9  la. 

2.5.855.  Magneto-electric  Machines  for  Ignition  Purposes.  F.  H.  Te-T^Ie 
November  11th. 

28,347.  MfAfiS  FOR  Simultaneolslv  Locking  and  Unlocking  the  Doors  of 
Railw.u  Carriages  and  the  like.     R.  W.  Willetls.    June  9th.  (June  9lh,  1914  ) 


1914. 

298.  Advertising  or  .Si<;nalling  .Vpparatis.  J.  P.  N'avlor  and  Naylorgrapn, 
Ltd.     January  5th. 

515.  Starting  and  Speed  Regulation  of  Electric  Motors  capable  of 
Regenerative  .Action.  F.  Cumont.  January  8th.  (Patent  of  addition  not 
gr.inted.) 

2.270.  Telephone  Systems.  Automatic  Telephone  ManuLicturing  Co  & 
A.  J.   Ray.     January  28lh. 

2.871.  Earthenware  Trdl'giis  for  Electric  Cables  and  other  purposes. 
C.  E.    DouUon  &  H.  L.   Morris.     February   4th. 

2,959.  Control  Svste.ms  for  Series  Motors  supplied  with  Pulsating 
Current.     British  Thomson-Houston  Co.  (General   Electric  Co.).     February  4th. 

3,195.  Telephone  Svste.ms.  Automatic  Telephone  Manufacturing  Co.  & 
J.  Savin.     February  6th. 

3,385.  Electric  Motor-starters.  BriIi^h  Thomson-Houston  Co..  A.  P. 
^'oung  and    E.  Garton.     February  9th. 

3,596.  Current-collecting  Devices  for  Dynamo-electric  Machines.  British 
Thomson-Houston    Co.   &   F.    P.    Whitaker.      February    11th. 

3,696.  Fuse  Devices  for  Electrical  Circuits.  F.  O.  Schweitzer  &  N.  J 
Conrad,   ^  .Schweitzer   &   Conrad   (Corp).      February   12th. 


3.654.     Eleutkulvtic    .Npparatls. 
1913) 

3,706,  Electricxl  Switches  for  Automobiles  and  other  purposes.  W.  W. 
Dean.     February   12lh.     (February  18th,  1913.) 

3,808.  Autom.*tic  Recording  Instruments.  .\.  A.  Holloway  (C.  H.  Wilson). 
February  15th. 

3.925.  Electric  Power  Transmission,  Self-starter  and  Lighting  System  for 
Motor  Vehicles  and  the  like.  E.  F.  Rovdhouse  &  A.  H.  Cheesman.  Febru- 
ary 16th. 

4.432.  Electric  He.ating  .Appar-XTus.  H.  Hirst  &  C.  H.  Archer.  February 
201  h. 

4.525.  Jointing  Dbvices  for  Tibes  Carrying  Electrical  Conductok.s. 
H.   IL    Longbotlom    &    T.   Farrair.     February  21st. 

4,813.  LiGiiTiNc;  and  other  Au.xiliarv  Cikciits  on  Electricallv-propki.lj:!! 
\'>:hicle.S.     British  Thomson-Houston  Co.   (Gener.il  Electric  Co.).  Febru;tr)'  24ih. 

4,931.  Protective  Devices  for  Electric  Distribution  Systems.  British 
Thomson-Houston   Co.    (General    Electric   Co.).      February   35l!i. 

5,131.  .'\ppLiANCi;  for  Preventing  Cnintentional  Interruptions  on  Tele- 
phones.    R.    S.    O.    Dudtii-ld.     February  27ih. 

5.966.     Device  for  the   Electrical   Control  from  a   Distance  of  Guns   or 

OTHER      mechanisms     BY     MEANS     OF     A     SOURCE     OF      CONTINUOUS      CURRENT.  E. 

Schneider.      March    9th. 

6.351.  Control  of  Electric  Winding-gear.  British  Thomson-Houston  Co., 
X:    E.    1.    David.     March    12lh. 

(i.8U0.  Sparking  Plugs  and  their  Terminal  Covers,  H.  G.  Longford, 
\\  .   W.   Longjord  &  W.  A.   Clark.     March   18th. 

6.977.  Overhead  Trolley  Wires  and  the  like  svstems  of  Electric  Trac- 
tion.     G.   G.   Glyn.      March    19lh. 

7.440.  .\pfaratus  for  Controlling  Electric  Lighting  Systems  by  mf-ans  of 
TiiK  Action  of  a  Selenium  ok  other  Light  Sensitive  Cell.  C.  J.  Turner, 
.M:.rch  34ih. 

7,451.  .\utom.4Tic  Regulation  of  Electric  Arcs.  E.  Girardeau.  Marth 
34ih.     (April  1st.  1913.) 

7.926.  X-KAV  Generators.     U.  Magini.     March   28lh. 

8.788.  Exhibition  or  .Advertising  Device.  W.  D.  \"ick,  A.  E.  Vick,  & 
T     J.    Farmer.     April   7th. 

9.504.  AuDiiiLK  Electric  Signal  Repeaters  for  Indicating  the  Position  of 
the  Sem.aphore  Signals  on  Railways.  J.  W.  Clarke.  .April  17lh.  (Cognate 
application,    16,352/14,) 

9.638.  Telephone  Receivers.  E.  C.  R.  .Marks  (Electrical  Experiment  Co.). 
.\pril  lyth. 

9,794.  Electric  Heating  Stove  and  Radiator.  S.  E.  Foster,  W,  H.  Arun- 
d.il.-  iV  C.  H.  Davies.    .April  21st. 

10.1110.    Storage  Batteries.     B.   Ford.     April  23rd.      (May   21st,   1913.) 

11,829.  Moving-picture  .Apparatus.  S.  G.  S.  Dicker  (Ad-Display  Machine 
Corporation).     May   13lh. 

11,942.  Electric  B.attery  Lamps.  W.  J.  Mellersh-Jackson  (Interstate  Elec- 
tric Novelty   Co.).     May  14th. 

13,907.  FlRE-EXTINGUlSHlNC,  ALARM  AND  INDICATING  .APPAR.^TUS  FOR  USE  ON 
BOARD    SHIPS    AND    LARGE    BUILDINGS.       F.     W.    Smith.       May    26lh. 

15,053.  Eli'-CTRic  Headlights  and  the  like.  L.  Renault.  June  23rd.  (July 
1st.   1913.)      • 

17,528.  Tubular  Insulatojis  for  High-tension  Electricity.  E.  Haefely. 
July   24lh. 

17.567.  Mechanism  for  Controlling  Movement  at  a  Distance  Electrically. 
Harle   el   Cle.     July  24th.      (July  28th,  1913.) 

17,885.  Electkicallv-controlled  \'ariable-speed  Mechanism.  C.  T.  Hen- 
diTsun.      July   28lh.      (July   29th,    1913.) 

18,304.  Mf-ans  of  Selectively  Controlling  or  .Acti  ating  Monogrammic  or 
other  Groups  of  Luminous  ok  N'on -luminous  Elements  applicable  to  Sig- 
nailing  or  Advertising  Devices.  J.  P.  Naylor  &  Najlurgraph,  Ltd.  January 
olh.      (Divided    application    on    298/14,    January   5th.) 

18,418.    Thermal  Electric  Switches.     L.    J,  Schrubb.     August   7th. 

20,695.  Electric  Fuse  or  Cut-out  Boxes  having  Multiple  Ways.  C.  F. 
Parkinson,   A.    H.    Railing,    and    C,   C.    Garrard.      October   8th. 

20.999.  Interchangeable  Electrode  Holders  for  Arc  Lamps.  L.  Hughes. 
October    15th. 

21,590.  Magneto-electric  Machines  for  Ignition  Purposes.  F.  H.  Teagle. 
October  27th.      (Divided   application  on    25,855/13,   November    Uth.) 

32,176.  Mounting  of  Electric  Indicating  Instruments  in  Switchbo.ards, 
more  particularly  USF.D  ON  MoToR-CARS  AND  OTHER  Veihcles.  C.  A.  A'ander- 
vell.      November   7th. 


South  Africa. — Municipal  Power  Schemes. — On  the 

recommendation  of  the  Electrical  Trade  Section  of  the  Johannes- 
burg Chamber  of  Commerce,  n  commanication  has  been  addressed 
to  the  Administrator,  Cape  Province,  calling  attention  to  the  fact 
that  in  recent  cases  of  inquiries  for  tenders  for  power  schemes 
connected  with  municipalities  in  the  Cape  Province,  it  has  been 
found  that  the  conditions  imposed  on  contractors  were  so  onerous 
that  firms  were  unable  to  submit  tenders.  The  principal  reason 
was  that  the  consulting  engineer  reserved  to  himself  such  excessive 
powers,  that  if  firms  had  tendered  they  would  have  been  compelled 
to  provide  a  considerable  sum  for  possible  contingencies.  The 
Committee  submitted  that  it  was  most  desirable  that  the  conditions 
attaching  to  these  schemes  should  be  such  as  firms  could  comply 
with — for,  in  the  cases  in  question,  even  had  the  firms  concerned 
tendered,  their  prices  would  of  necessity  have  been  higher  thtin 
wjuld  be  the  case  if  reasonable  conditions  were  laid  down.  It  was 
evident  that  in  the  circumstances  (and  particularly  by  reason  of 
the  absence  of  due  competition)  public  interests  suffered.  The 
Administrator  was,  therefore,  aeked  to  authorise  the  Government 
electrical  engineer  to  confer  with  a  deputation  from  the  Chamber 
of  Commerce  in  order  to  discuss  the  difficulties  which  had  arisen. 
— S.A.  Mining  Journal, 

nuuicipal  Employes'  Sick  Pay.— At  AccringtonTowu 

Council,  last  week,  Aid.  Higham  explained,  in  answer  to  a  question, 
that  a  young  man  employed  on  the  switchboard  at  the  electricity 
works  was  taken  ill  in  July  last.  It  had  been  the  custom  in  some 
departments  to  pay  men  full  wages  for  a  short  period  and  partial 
wages  for  another  short  period.  Month  by  month  this  salary  had 
been  paid,  and  the  young  man  in  question  had  been  receiving,  in 
addition  to  his  wages,  his  insurance  money  also.  As  near  as  he 
could  tell,  he  had  received  £11  in  excess  of  what  he  had  been 
entitled  to.  From  January  to  the  end  of  last  week  the  young  man 
had  worked  off  the  surplus  money,  and  had  now  secured  another 
position. 
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War  is  a  solvent  of  social  order  which  peace  wilt 
recrystallise  into  new  forms,  better  or  worse.  In  the 
unsettling  of  old  habits  and  prejudices,  in  the  flaidity  of 
general  ideas  under  the  intense  action  of  prolonged  national 
crisis,  is  seen  an  occasion  for  recasting  much  that  is  imper- 
fect. The  liquor  traffic,  the  housiug  of  the  poor,  the 
relations  of  workers  to  their  employers,  the  morals  of  great 
cities,  physical  training  of  young  men,  national  education, 
the  political  subjection  of  women  ;  all  such  questions  come 
into  clearer  light.  We  can  regard  them  from  a  higher  and 
more  detached  standpoint,  in  more  sober  and  serious  temper, 
under  the  stress  of  a  great  conflict. 

Of  all  these  questions,  the  problems  of  industrial 
organisation,  the  organisation  by  which  men  and  women 
earn  their  livelihood,  and  the  means  to  lead  their  lives, 
nobly  or  basely  as  it  may  be,  are  paramount  in  importance, 
and  industrial  organisation  in  its  widest  sense  includes  all 
home  politics,  and  much  of  foreign.  Some  of  its  most 
difficult  questions  now  call  for  immediate  solution.  Solu- 
tions of  great  problems  adopted  in  urgent  need,  and  under 
instant  pressure  are  apt  to  be  more  successful  than  those 
adopted  deliberately,  for  the  reason  that  the  urgency  rules- 
out  narrow  and  sordid  considerations  that  compromise 
principle  and  emasculate  legislation.  Heroic  occasion  i& 
the  opportunity  for  heroic  action.  We  have  seen  national 
drunkenness  abolished  from  Russia  at  a  stroke.  In  France 
every  man  turned  almost  at  an  instant  to  meet  the  peril  of 
German  domination.  Our  immediate  danger  is  not  so 
pressing  as  theirs,  but  it  is  more  serious  than  we  realise. 
Our  leaders  warn,  advise,  exhort  us  ;  but  they  do  not  take 
us  into  their  confidence,  and  it  is  not  good  to  treat  us  as 
children.  Now  we  have  industrial  experiment  before  us  on 
the  great  scale  in  several  directions.  The  nationalisation  of 
the  railways,  whether  permment  or  not,  is  a  working  fact. 
British  Dijes,  Limilcd,  is  under  discussion,  and  letters  upon 
the  proposal  from  Sir  William  Ramsay  and  Sir  Henry 
Roscoe,  in  the  Times  of  March  10th,  call  for  most  serious 
consideration.  Indeed,  in  our  view  the  whole  scheme,  as 
we  understand  it,  should  be  recast  in  the  light  of  those 
letters,  on  the  ground  that  bodies  of  men  elected  to 
directorates  under  the  Companies'  Acts  do,  as  a  matter 
of  eipsrience,  depress  the  scientific  intarests  of  their 
concerns. 

To  many  it  ajipears  that  the  production  of  dyes  should  be 
initiated  as  a  national  concern,  and  protected  by  prohibition 
of  competing  imports.  It  might  well  be  transferred  to  an 
independent  body  subsequently.  The  immediate  occasion 
of  this  article  is  the  proposal  of  the  Government  to 
administer  the  engineering  works  of  the  country  in  the 
military  interests  of  the  Allies.  Elementary  considerations 
of  efficiency  would  indicate  such  a  conrse,  but  the  fact  that 
the  relations  of  the  employers  and  the  men  are  such  that 
the  national  safety  is  compromised  by  a  conflict  of  sordid 
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interests  makes  the  step  necessary.  Indeed,  the  condition  of 
•things  recalls  the  faction  fights  in  Jerusalem  when  the  army 
-of  Titus  was  hammering  at  the  gates.  Though  occasioned 
by  military  necessity,  this  assumption  of  the  engineering 
works  by  the  Government  may  have  great  consequences  as 
an  object  lesson  in  Socialism,  and  it  is  fortunate  that  in  the 
nature  of  things  the  arrangement  cannot  be  permanent,  so 
that  its  action  can  be  watched  disinterestedly  as  if  it  were 
only  an  experiment  in  State  Socialism. 

It  is  impossible  to  be  satisfied  with  regarding  the  relation 
between  an  employer  and  a  workman  as  a  mere  case  of  supply 
and  demand  :  for  from  such  a  view  it  follows  logically  that 
the  employer's  interest  lies  in  the  workman  being  as 
dependent  on  him  as  is  consistent  with  working  efficiency, 
and  that  it  is  to  the  workman's  interest  to  keep  the  employer 
continn,ally  anxious  lest  his  men  in  a  body  and  without 
notice  should  refuse  to  execute  his  contracts.  A  constant 
state  of  strain  is  inevitable.  "We  do  not  suggest  that  this 
view  of  the  industrial  relation  holds  in  all  or  many  concerns, 
but  it  holds  in  some  of  great  importance,  and,  in  some 
degree,  in  many  others.  On  the  other  hand,  there  are  well- 
known  large  firms  in  which  the  human  factor  is  conspicuous 
in  the  industrial  relationship,  and  some  such  concerns  are 
the  nearest  approach  to,  are  the  best  models  of,  the  ideal 
state,  that  we  can  call  to  mind.  If  this  semi- Socialistic 
step  of  the  Government  in  taking  over  the  engineering 
works  throws  light  on  this  perplexing  problem,  the  war  will 
have  that  at  least  to  its  credit. 

The  imperative  demands  that  the  nation  and  our  Allies 
are  compelled  to  make  upon  all  connected  with  manu- 
facturing operations  in  England  were  expressed  by  Lord 
Kitchener  in  the  House  of  Lords  on  Monday.  It  seems 
almost  incredible  that  while  our  sons  and  brothers  are 
fighting  for  our  existence  and  sacrificing  their  lives,  there 
should  be  amongst  us  any  who  are  slackers.  Successful 
operations  cannot  be  carried  through  without  abundant  and 
continuous  supplies  of  arms,  ammunition  and  equipment, 
■and  we  cannot  feel  that  the  appeal  from  the  blood-soaked 
battlefield  will  fall  on  deaf  ears.  The  need  is  so  urgent  that 
there  ought  to  be  no  hampering  of  manufacturing  operations 
by  drink,  ca'  canny  policy,  or  output  restriction  by  Trade 
Unions. 
■  The  patriotism  of  the  great  majority  of  the  workers  will 
undoubtedly  be  on  the  side  of  Lord  Kitchener  and  the 
Oovernment  if  short  shrift  be  given  to  those  who  prevent 
our  factories  from  running  at  their  biggest  possible  capacity. 
Everybody  must  be  ashamed  of  men — they  are  not  worthy 
of  the  name  of  Englishmen — who,  when  the  need  is  so 
great,  will  take  advantage  of  higher  wages  for  idling  for 
two  days  out  of  the  six,  and  so  letting  their  own  kith  and 
kin,  fighters  for  Freedom  and  Righteousness,  who  are 
driving  back  our  Common  Enemy,  run  the  risk  of  being 
denied,  at  critical  moments,  the  necessary  support  from  the 
forces  training  at  home  because  ammunition  and  equipment 
are  not  forthcoming  freely  enough. 

While  this  interesting  experiment  in  internal  organisation 
is  being  undertaken,  we  are  informed  of  a  no  less  interesting 
one  in  business  organisation.  We  have  received  from  the 
Secretary  of  a  Committee  of  the  Engineers'  Club  at  Man- 
•chester  a  copy  of  a  report,  drawn  up  for  discussion,  which 
recommends  the  establishment  of  an  association  of  manufac 


turing  engineers  for  promoting  their  foreign  trade.  The 
work  is  designed  on  a  large  scale,  £300,000  a  year  is  the 
expenditure  suggested,  and,  so  far  as  one  can  judge  from  a 
mere  outline,  the  scheme  is  well  conceived,  though  we 
think  it  is  open  to  criticism  on  some  points.  For  instance, 
it  is  proposed  to  reform  the  Consular  service  "  by  making 
the  service  a  special  medium  for  the  furtherance  of  British 
commercial  interests."  The  relations  of  our  Foreign  Office 
with  other  Governments,  especially  with  those  of  dependent 
States,  are  often  delicate,  and  depend  largely,  we  believe, 
on  our  being  disinterested  in  money  matters.  These  relations 
might  be  seriously  compromised  if  the  Consuls  themselves 
took  an  active  part  in  seeking  remunerative  business  for 
their  own  merchants.  Yet  something  will  undoubtedly  have 
to  be  done  towards  removing  the  inefficiences  of  the  present 
Consular  report  service.  Whether  by  the  appointment  of 
more  Commercial  Attaches,  Trade  Commissioners,  or  other 
specialised  representatives,  mattes  little,  so  long  as  the 
Government,  following  consistently  its  Trade  War  policy, 
remedies  present  shortcomings.  We  should  be  sorry  to 
see  our  Government  doing  some  of  the  things  to 
which  the  German  Emperor  has  condescended.  It  is 
enough  to  say  that  the  less  the  proposed  association 
depends  on  the  Government,  and  the  more  firmly  it  stands 
on  its  own  feet,  the  better  for  it.  The  weak  point  of  the 
proposal  may  be  a  difficulty  in  finding  the  necessary  sub- 
scriptions. Unless  all  firms  make  a  pro  rata  contribution 
we  should  doubt  the  permanency  of  the  arrangement,  and 
firms  whose  trade  is  wholly  a  home  trade  might  well  refuse. 
The  alternative  to  voluntary  association,  if  the  foreign  trade 
is  to  be  properly  pushed,  is  said  to  be  the  formation  of  com- 
bines or  trusts,  and  this  the  Committee  very  properly 
deprecates. 

But  if  we  rule  out  Government  action  and  the  formation 
of  large  controlling  interests,  we  have  ruled  out  two  of  the 
particular  methods  by  which  the  Germans  built  up  their 
foreign  trade  so  rapidly.  Other  methods  on  which  Germany 
relied,  preferential  railway  rates  at  home,  and  arrangements 
by  which  the  shipping  companies  were  content  to  run  ships 
at  a  loss,  looking  for  their  profit  by  the  development  of  new 
German  business  in  the  future,  do  not  seem  to  be  possible 
in  our  case.  The  thing  ought  to  be  done  in  some  shape. 
We  are  tempted  to  think  that  a  trading  association,  on 
financial  lines,  looking  for  a  trading  profit,  instead  of  relying 
on  voluntary  contributions,  would  be  a  more  promising 
method. 


For     very     many     years     we     have 

,,.       ^  endeavoured      to    induce     municipalities 

linance.  ,  ,         ,       .  .  ,         , 

that  conduct  electricity  supply  and  tram- 
way undertakings  to  proceed  on  sound  and  conservative 
lines,  accumulating  substantial  reserve  funds  and  making 
ample  provision  for  obsolescence  and  renewal  of  their 
plant ;  for  this  reason  we  have  deprecated  the  allocation  of 
surplus  revenue  to  the  relief  of  the  local  rates,  a  process  which 
is  usually  based  upon  political  motives  and  is  intimately 
associated  with  the  propensity  for  vote-catching,  which  is  so 
deleterious  to  any  form  of  government.  Those  who  have 
followed,  our  advice,  and  now  find  themselves  in  possession 
of  up-to-date  plant  backed  up  by  a  large  reserve,  are  to  be 
congratulated  on  their  foresight  and  good  judgment ; 
those,    on    the   other   hand,    that    have    squandered    their 
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receipts  in  sops  to  ratepayers  and  relied  upon  raising  new 
loans  to  meet  future  needs  may  now  realise  the  error  into 
which  they  have  fallen,  for  it  is  clear  that  the  Government 
will  not  allow  large  sums  of  money  to  be  borrowed  for  the 
purposes  of  municipal  undertakings  during  the  war. 

As  we  are  now  approaching  the  period  when  most  elec- 
trical undertakings  close  their  financial  year,  a  warning  re- 
garding the  disposal  of  surplus  moneys  will  be  timely  ;  we 
strongly  urge  all  such  authorities  to  retain  full  control  of 
their  funds,  and  absolutely  to  decline  to  permit  them  to  be 
diverted  from  the  service  of  their  undertakings  on  any  con- 
sideration whatever. 

No  one  knows  how  long  the  war  may  last,  or  what  the 
state  of  public  finances  may  be  for  years  after  its  close,  and 
it  is  most  important  that  undertakings  which  now  have 
to  depend  upon  their  own  resources  should  husband  them 
most  carefully. 


Electric 


It   is  a  good   many  years   since    the 
electric  cooker  in  its  embryo  state  made 

_  ****    " A"      ^'^  appearance  with  little   more  than   a 

Consumer's      laboratory  reputation  and  a  stiff   price  to 

Point  of  Tiew.   recommend  it.      In    the    interval    great 

strides  have  been  made  not  only  in  the 

design  of  suitable  apparatus  but  also  in  its  use,  so  that  in 

many  cases  electric    cooking   has  proved  a   commercially 

successful  proposition. 

This  progress  in  recent  times  has  been  largely  due  to  the 
efforts  of  the  Point  Five  Association,  whose  practical 
methods  of  dealing  with  an  admittedly  difficult  problem 
have  more  than  anything  else  resulted  in  placing  the 
electric  cooker  where  it  is  to-day — in  the  hands  of  many 
consumers.  That  it  is  in  this  position,  and  is  being  increasingly 
sought  after,  is,  after  all,  the  best  indication  of  what  con- 
sumers think  of  it,  and  this  fact  discounts  to  a  very  large 
extent  the  impression  which  is  bound  to  be  conveyed  to  the 
uninformed  reader  of  Mr.  Cooper's  paper  on  this  subject 
before  the  Institution  of  Electrical  Engineers  last  week. 

It  is  unfortunate  that  the  author  should  have 
chosen  to  play  the  part  of  an  investigator  of  electrical 
cooking  methods,  and  still  more  unfortunate  that 
he  should  have  thought  it  necessary  to  place  his 
experience  on  record,  as  he  might  have  known  that  his 
results  had  been  bettered  in  everyday  practice  by  users  all 
over  the  country.  The  average  consumer  is  fortunately  not 
an  engineer  ;  his  installation  is  selected  and  fixed  under 
expert  guidance,  with  due  regard  to  first  and  subsequent 
costs  ;  and  if  his  anticipations  are  not  realised  or  his  results 
such  as  do  not  compare  favourably  with  those  obtained 
elsewhere,  which  he  is  fully  entitled  to  expect,  then  in  nine 
cases  out  of  ten  there  is  trouble  for  someone  until  the  matter 
has  been  put  right. 

The  fact  that  Mr.  Cooper  apparently  did  not  follow  this 
course  differentiates  him  from  the  ordinary  type  of  con- 
sumer, and,  of  course,  detracts  from  the  value  of  the  paper, 
which  was  supposedly  written  from  the  consumer's  point  of 
view.  Under  the  circumstances  it  is  not  surprising  that  the 
author  was  practically  "  snowed  under"  in  the  discussion, 
or  rather,  we  should  say,  the  reply,  which  followed  the 
reading  of  his  paper,  and  is  published  elsewhere  in  this 
issue. 

It  is  worth  noting  that  one  speaker  pointed  out  that  had 
the  author  lived  in  his  area  (in  London)  he  could  have  had 
the  requisite  installation  for  a  rental  of  5s.  or  7s.  Gd.  per 
quarter,  and  would  have  had  the  utensils  supplied  free,  or, 
as  a  purchaser,  he  could  have  obtained  the  equipment  in- 
stalled and  wired  for  use  for  £14,  instead  of  paying  as  he 
did  £35.  Again,  the  consumption  of  energy  in  such  a 
case  as  the  author's  was  placed  by  experience  at  3,500 
units  per  annum,  but  the  author's  "  careful  "  cook  succeeded 
in  disposing  of  over  5,000  units  in  the  year.     Moreover,  his 


allocation  of  cost  as  between  years  with  and  without  electric 
cooking  seems  to  call  for  some  explanation,  in  view  of  the 
result,  which  differs  so  widely  from  that  mentioned  by 
another  member,  who,  during  the  past  five  years,  has  aban- 
doned gas  at  Is.  Od.  per  1,000  cb.  ft.  in  favour  of  electri- 
city at  the  comparatively  high  price  of  lid.  per  unit  for 
electric  cooking  purposes,  and  yet  cannot  from  a  comparison 
of  the  combined  annual  costs  of  coal,  gas  and  electricity  over 
those  five  years,  find  sufficient  difference  in  cost  to  indicate 
when  he  changed  over. 

Mr.  Cooper's  references  to  load  factor  and  diversity  factor 
are  not  easily  understandable  ;  if  the  cooking  consumers  are 
regarded  as  a  class,  too  much  stress  should  not  be  laid  on 
individual  characteristics,  as  their  combined  effect  alone  will 
determine  their  value  to  the  station.  It  is  quite  conceivable 
that  a  coasumer  with  a  large  installation  and  a  partiality 
for  week-ends  might  have  a  very  poor  average  load  factor, 
while  certainly  the  collective  load  of  the  small  consumers 
who  wUl  enormously  outnumber  the  large  ones  is  a  much 
more  acceptable  and  profitable  one  to  the  central  station. 
In  fact,  viewed  from  the  standpoint  of  the  future  the  so- 
called  large  cooking  consumer  could  very  well  be  dispensed 
with. 

Mr.  Cooper's  paper  forms  one  of  the  very  strongest  argu- 
ments we  can  have  as  to  the  necessity  for  electricity  works 
to  be  in  a  position  to  advise  and  to  hire  out  standard  cook- 
ing equipments  to  consumers,  and  to  keep  in  close  touch 
with  them  afterwards,  exactly  as  our  gas  friends  have  done 
for  years. 

With  all  due  respect  to  Mr.  Wordingham,  who,  in  the 
course  of  the  discussion,  referred  to  our  leader  of  February 
12th  on  the  question  of  standardising  electric  cooking 
apparatus,  we  feel  that  this  is  a  matter  which  goes  somewhat 
beyond  the  scope  of  the  sub-committee  of  which  he  is  a 
member,  and  which  is  apparently  inclined  to  let  the  matter 
rest  because  the  manufacturers  cannot  make  up  their  minda 
to  co-operate  in  the  movement.  If  electric  cooking  is  to 
progress  on  the  scale  which  experience  has  demonstrated  to 
be  possible,  it  is  vitally  necessary  that  the  only  organised 
body  in  this  country  possessing  the  collective  influence 
essential  to  that  purpose  should  take  the  matter  up.  We 
refer,  of  course,  to  the  I.M.E.A.,  and  we  would  again 
urge  that  this  association  should  recognise  the  necessity  of 
coming  to  some  agreement  with  a  view  to  fixing  standard 
lines  of  development,  standard  dimensions  and  ratings,  and 
aiming  at  some  degree  of  interchangeability,  as  the  best 
means  at  the  moment  for  placing  electric  cooking  on  a 
commercially  competitive  basis,  and  hastening  the  intro- 
duction of  hiring  facilities.  The  manufacturer  hesitates 
because  he  thinks  he  can  afford  to  wait  ;  the  station 
engineer,  if  he  is  out  for  business,  cannot  afford  to  wait, 
and  if  he  has  any  doubt  on  the  matter,  a  study  of  the  Mary- 
lebone  load  curves  ought  to  convince  him. 


The  tone  of  the  copper  market  remains 
"^^  J^"PP®''  very  steady,  not  to  say  firm,  and  thia 
although  it  is  known  that  in  North 
America  efforts  are  being  made  to  get  increased  capacity  to 
work,  with  the  intention  of  taking  advantage  of  the  very 
remunerative  prices  which  are  being  realised  for  metal  by 
the  leading  producers.  The  demand  is  very  good  on 
account  of  the  makers  of  war  munitions  in  all  parts  of  the 
world,  but  there  is  very  little  business  doing  in  connection 
with  the  ordinary  sources  of  peaceful  absorption.  The 
whole  of  the  cartridge  plants  in  the  United  Kingdom  are 
running  as  fully  as  the  Trade  Unions  will  permit,  but  it 
is  possible  for  a  good  deal  more  to  be  turned  out  than  is 
being  done.  On  the  other  hand,  the  French  works  are 
making  material  at  a  great  rate,  and  it  is  very  fortunate  for 
us  that  the  British  Government  is  able  to  get  large 
quantities  of  munitions  from  the  United  States.  It  would 
be  a  poor  look-out  for  us  were  it  not  that  we  can  call  upon 
the  working  men  of  North  America  to  "  do  their  bit "  to  help 
the  nation  to  provide  the  means  of  offence  and  defence  in 
Flanders,  which  are  not  to  be  got,  except  grudgingly,  from 
some  of  the  men  at  home.  It  is  due  to  the  large  orders  for 
cartridges  placed  in  the  United  States  that  the  American  brass 
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trade  is  so  busily  employed,  and  the  activity  in  this  direction 
is  taken  as  a  very  gratifying  feature,  for  it  has  helped  to 
rehabilitate  a  trade  which  was  feeling  the  fullest  effects  of 
the  outbreak  of  war,  and  the  constriction  of  credit  which 
followed  it,  in  its  early  stages.  Demands  have  undeniably 
outstripped  the  very  low  point  of  consumption  which  was 
established  last  autumn,  and  an  increase  in  output  is 
thoroughly  justified  by  the  growing  consumption  on  both 
sides  of  the  Atlantic. 

Producers  are  very  well  sold  indeed,  and  the  tendency  of 
prices  at  the  moment  is  firm  both  here  and  in  America. 
There  is  some  demand  still  met  with  for  early  deliveries, 
but  those  in  the  fortunate  position  of  being  able  to 
supply  needs  in  this  direction  are  very  chary  of  parting 
with  their  material,  foreseeing  that  by  holding  on  they  may 
be  able  to  do  still  better  for  themselves  later  on.  There  is 
felt  in  some  American  quarters  to  be  a  chance  of  the  stocks 
in  the  hands  of  producers  being  added  to  in  the  near  future 
owing  to  the  smaller  export  movement  recently  met  with, 
and  certainly  the  February  exports  were  quite  small.  It  is 
probable,  indeed,  that  the  holdings  of  first  hands  across  the 
Atlantic  have  undergone  some  expansion,  possibly  as  much 
as  8,000  tons  during  last  month,  but  this  is  not  likely  to 
cause  any  discontent  generally,  for  it  is  recognised  that  the 
shipping  position  is  one  of  the  greatest  difliculty,  and  that 
a  restriction  in  the  export  movement  is  due  not  so  much  to 
lack  of  absorbing  power  as  to  the  absence  for  a  time  of  the 
means  of  forwarding  copper  from  the  producers'  to  the 
consumers' works.  It  is  the  current  belief  that.  American 
production  is  now  proceeding  at  the  rate  of  about  40,000 
tons  a  month,  and  that  a  steady  increase  upon  this  figure 
is  likely  to  be  seen  over  the  next  six  months  or  so. 


Ample  evidence   is  forthcoming  that 
American  Trade   .        •       c  j  ^i,     a        ■       r^ 

DeTelopment.  -^^^fcan  firms  and  the  American  Govern- 
ment are  determined  to  take  full  advantage 
of  the  existing  crisis  in  Europe  for  the  development  of 
American  trade  at  the  expense  of  her  former  competitors. 
Realisation  of  this  fact  should  do  much  to  encourage  our 
manufacturers  to  do  the  best  that  can  possibly  be  done 
under  existing  circunistances.  In  few  trades  is  the  activity 
of  American  firms  likely  to  be  greater  than  in  the  electrical 
trade,  for  which  the  United  States  is  particularly  well 
placed.  We  are  constrained  to  call  attention  to  these  cir- 
cumstances again,  because  we  notice  that  the  American 
Government  has  recently  caused  its  Consular  ( )fficers  abroad 
to  prepare  extensive  reports  on  hydro-electric  enterprises  in 
various  countries,  and  the  outlook  for  augmented  sales  of  elec- 
trical materials  and  supplies  of  all  kinds.  These  rep3rts  in  the 
main  are  not  being  published,  but  we  are  able  to  print  cer- 
tain extracts  from  one  or  two  of  them,  under  the  heading, 
"  Consular  Notes,"  on  another  page.  The  complete  reports, 
in  manuscript  form,  are  being  placed  in  the  industrial  centres 
of  the  United  States,  where  they  may  be  inspected  by  manu- 
facturers and  exporters.  For  a  variety  of  reasons  many  of 
our  manufacturers  are  at  the  present  moment  unable  to  do 
very  much  in  the  way  of  trade  extension,  but  we  would 
urge  on  them  the  desirability  of  maintaining  a  firm  hold  on 
their  markets,  so  that  when  the  war  is  over  they  may  retain 
the  business  they  previously  had,  and  also  assure  to  them- 
selves a  fair  prospect  of  further  extension.  To  this  end  we 
would  again  impress  upon  the  Government  the  need  for  de- 
veloping its  present  activities  on  the  lines  of  obtaining  from 
abroad  specialised  reports  on  individual  trades. 


The    paper   read  by  Mr.   Sparks   on 
Wales  Mining    "  Electricity  Applied    to  Mining,"  before 
Installation.     ^^^   Institution  of   Electrical    Engineers, 
of  which  we  are  publishing  an  abstract, 
forms  an  instructive  addition  to  the  previous  paper  by  the 
same  author,  which  was  abstracted  in  our  issue   of  April 
20th,  1906.     Progress  in  the  meantime  has  been  such  that 
the  station  capacity  has  increased  to  eight  times  as  much 
as  in  1905,  viz.,  24,000  h.p.  :  the  b.h.p.  of  motors  con- 
nected  to   44,800,   and   the  annual  output  of   energy   to 


between  50  and  60  million  units,  or  about  12  times  as 
much.  In  fact,  the  scheme  is  possibly  the  largest  of  its 
kind  in  the  country,  and  the  paper  certainly  one  of  the  most 
informing  on  the  subject  that  we  have  had. 

For  generating  purposes  both  live  and  exhaust  steam 
turbines  and  gas  engines  are  employed  on  a  fairly  large 
scale,  and  no  doubt  there  are  many  who  wish  it  had  been 
possible  to  include  some  data  relative  to  the  cost  of  gene- 
rating as  between  these  different  plants. 

The  author  informs  us  that  the  gas  engines  with  a  72  per 
cent,  annual  load  factor  require  IN  b.th.^t.  per  watt  hour  or 
half  the  amount  required  by  the  live  steam  turbine  plant, 
and  their  operating  cost  is  sensibly  lessened  by  the  sale  of 
by-products,  but  one  is  somewhat  disappointed  to  find  from 
another  paragraph  that  these  1,200  and  2,400-b.h.p.  engines, 
as  the  result  of  experience,  are  only  supplying  average  loads 
of  600  and  1,200  k\v.  respectively,  the  combined  maximum 
load  being  2,200  KW.  "VVe  may  note,  in  passing,  that  an 
illustrated  description  of  the  earlier  gas  engine  sets  has 
appeared  Ln  our  pages. 

Very  extensive  use  appears  to  have  been  made  of  exhaust 
steam  turbine  plant,  and  it  would  seem  that  a  number  of 
steam  winding  engines  have  thereby  secured  a  new  lease  of 
life  :  on  the  other  hand,  a  very  fine  electrical  winding  plant 
on  the  Ilgner  system  has  been  installed  at  the  Britannia  Pit, 
of  which  some  views  were  included  in  our  pages  last  week, 
and  there  is  also  a  three-phase  induction  motor-driven 
winder  of  smaller  size  at  another  pit.  The  latter  has  been 
in  satisfactory  operation  for  the  last  six  years,  and  we  gather 
that  the  sudden  loads  of  750  k.v.a.,  every  45  or  50  seconds, 
are  satisfactorily  dealt  with  at  the  power  station  by  a  Tirrill 
regulator.  Thus  the  winding  problem  is  being  dealt  with  in 
various  ways,  more  or  less  electrical,  and  it  would  have  given 
additional  interest  to  the  paper  had  some  further  reference 
been  made  to  the  conditions  determining  the  choice  of  means. 
Mr.  Sparks,  for  instance,  makes  the  general  statement 
that  where  a  colliery  is  equipped  with  main  steam  winders, 
the  cost  of  conversion  to  complete  electrification  is  seldom 
justified  ;  this  has  been  the  position  for  some  years,  but  the 
conditions  have  materially  altered  in  that  time,  and, 
without  further  information,  it  is  difficult  to  gauge  the  exact 
position  of  electric  winding  at  the  present  moment. 


THE    SELLING    SIDE    OF    ELECTRICITY 
SUPPLY.-II. 


An  Ikon  Campaign. 


With  the  heating  season  drawing  to  a  close,  one's  plans  for 
a  spring  campaign  must  be  laid,  for  "  business  as  usual "  is 
still  the  order.  This  year  economy  will,  no  doubt,  be  the  rule 
in  most  British  homes,  and  the  housewife  will  be  looking  round 
for  possible  savings  to  counteract  the  advances  in  food  costs. 
There  is  one  way  in  which  she  can  do  this  :  in  most  houses 
a  great  deal  too  much  laundry  is  sent  out.  There  is  room 
for  a  saving  here  without  reducing  the  standard  of  living, 
and  whether  the  work  is  done  by  herself  or  by  the  servants, 
an  electric  iron  will  be  welcomed.  There  is  an  extra 
amount  of  washing  to  be  done  in  conjunction  with  spring 
cleaning,  and  this  should  be  our  opportunity.  The  electric 
iron  is  one  of  the  many  electrical  home  conveniences  with- 
out a  close  rival.  I  have  often  wondered  if  electrical  people 
themselves  realise  that  it  is  the  delight  of  those  who  have 
adopted  it,  and  one  of  the  last  things  they  will  let  go. 
From  a  supply  point  of  view,  the  ii'on  is  a  profit-earner  ;  even 
if  we  accept  such  a  low  estimate  as  two  hours'  use  a  week 
for  50  weeks  in  the  year,  each  iron  should  consume  25  units, 
and  none  of  these  are  likely  to  be  used  on  the  peak  load. 
If  we  sell  1,000  irons  then  in  the  next  three  months,  we 
shall  add  25,000  units  to  our  output,  and  as  most  of  these 
will  be  used  on  lighting  circuits,  we  are  getting  lighting 
rates  for  power.  Good  business ;  now,  how  to  set 
about  it. 

First,  there  is  the  shop  front  display.     It  may  be  possible 
to  arrange  with  one  of  the  laundries  in  the  district  to  send 
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a  girl'downiwith  material  each  day  to  do  actual  ironiDg  ia 
the  window.  This  could  be  kept  up  so  long  as  results  were 
good — there  is  nothing  so  telling  as  a  practical  demonstra- 
tion. They  might  possibly  be  induced  to  do  this  without 
charge  if  the  value  of  it  to  themselves  from  an  advertising 
point  of  view  were  well  put  to  them.  They  could  be  offered 
a  notice,  to  be  fixed  by  the  demonstrator,  pointing  out  that 
the  work  done  in  their  laundry  was  carried  out  by  the  same 
hygienic  methods  as  shown.  At  the  same  time  the  oppor- 
tunity should  not  be  lost  of  endeavouring  to  secure  their 
business. 

The  large  manufacturers  of  electric  irons  would  be  only 
too  pleased  to  co-operate  in  finding  advertising  matter,  and 
are  always  willing  to  over-print  with  your  own  name. 

One  of  the  great  barriers  to  the  electric  iron  is  the  old 
sadiron,  spirit,  gas  or  charcoal  iron  already  in  use.  These 
represent  an  investment  and  a  habit  not  always  easy  to 
break.  One  way  to  get  over  this  difficulty  is  to  offer  an 
allowance  for  each  old  iron,  as  part  payment  for  a  new  elec- 
tric one.  "  New  irons  for  old  "  can  be  the  slogan.  Taking 
the  selling  price  at  about  123.  6d.,  and  the  discount  at  83^ 
per  cent.,  the  gross  pro fio  would  be  about  43.  One  could 
offer  a  credit  of,  say,  Cd.,  for  an  ordinary  sadiron  and  Is.  Gd. 
for  a  gas  or  spirit  iron. 

This  introduces  a  bargain  feature  to  the  sale  which  is 
very  dear  to  the  hearts  of  the  ladies,  and  also  gets  the  old 
irons  out  of  the  way,  so  that  they  can't  be  used.  In  order 
to  bring  in  the  orders  a  time  limit  should  be  attached  to 
the  offer,  or  perhaps,  better  still,  it  could  be  offered  to  the 
first  250  purchasers,  If  advisable,  an  extension  to  500  or 
more  would  follow.  This  would  be,  of  course,  widely 
announced  as  being  due  to  the  great  success  of  the  pre- 
liminary offer. 

If  those  of  our  readers  who  adopt  this  idea  keep  the  irons 
bought  in  until  the  end  of  the  campaign  and,  before  selling 
them  to  the  scrap-iron  merchant,  pile  them  up  into  a  heap 
and  take  a  photograph,  we  shall  be  pleased  to  receive  a 
copy. 

Other  publicity  efforts  must  be  made,  advertisements  put 
in  the  local  papers,  or  if  funds  will  not  run  to  this,  notices  of 
such  a  novel  event  as  new  irons  for  old  might  well  be  sent 
and  find  a  corner  in  the  news  columns.  The  next  quarter's 
accounts  could  have  particulars  printed  on  the  back.  On 
the  front  room  m'ght  be  found  for  a  brief  announcement  : 
"  New  irons  for  old,  see  over."  A  paragraph  could  be 
typed  into  each  letter  leaving  the  office  to  local  persons — 
sufficient  use  is  not  always  made  of  this  very  valuable  means 
of  business  getting.  Of  course  advertising  literature  would 
be  enclosed  in  all  outgoing  postal  communications. 

Then  there  is  the  question  of  a  house-to-house  canvass ;  if 
no  canvasser  is  employed,  a  suitable  man  might  be  borrowed 
from  the  meter  reading  department,  or  perhaps  a  lady  taken 
on  temporarily.  It  will  be  found  most  helpful  to  offer  a 
week's  free  trial  :  only  a  very  small  percentage  are  ever 
I'eturned.  There  is  no  harm  in  circularising  non-users  of 
electric  light;  it  will  make  them  wish  they  had  it,  and  set 
them  thinking,  which  is  all  to  the  good. 

Records  should  be  kept  of  the  number  and  wattage  sold, 
left  on  trial,  collected,  &f.,  day  by  day.  These  records  will 
be  found  inspiring  and  useful  for  the  next  iron  campaign. 

With  regard  to  repairs  to  irons  on  circuit,  charges  for 
these  should  be  kept  to  a  minimum.  The  most  frequent 
trouble  is  the  flexible  getting  dragged  out  of  the  connecting 
terminals ;  anyone  can  fix  this  up  with  a  penknife,  for 
cutting  back,  and  a  bradawl.  A  good  impression  is  created 
if  no  charge  is  made  on  such  occasions.  Another  trouble  is 
the  deterioration  of  the  flex  ;  this  is  largely  caused  through 
winding  it  round  the  iron  when  the  latter  is  hot,  and  so 
destroying  the  insulation.  A  few  points  such  as  these  might 
be  impressed  upon  the  customer  after  the  purchase  has 
been  made  ;  it  will  obviate  much  I  uturc  bother. 


LEGAL. 


i 


The  H.A.  Hloofiiis:  at  Maiicliester.— The  7V/«'.s  states 

that  it  haa  been  decided  that  the  annual  meeting  of  the  British 
AsBOiiitijn  shall  take  place  at  Manoheeter,  ae  arranged,  in 
September  next.  The  meeting  will  be  restiirbed  to  its  more 
iiientific  fnnetnns,  and  there  will  not  be  the  usual  elaborate  local 
hospitality,  in  the  form  of  scci  il  and  o*her  arrangements. 


British  Insulated  and  Helsby  Cables,  Ltd.,  v.  Cbittall 
Manufacturing  Co.,  Ltd. 

{ Continued  from  page  351.) 

Fubtheb  evidence  for  the  defence  was  given  when  the  hearing 
was  resumed  on  March  9th. 

Mb.  a.  W.  Read,  an  electrical  engineer  and  one  of  the  defen- 
dants' representatives,  gave  evidfnce  as  to  the  testing  of  the 
machine  at  the  plaintifEs'  works  after  which,  he  said,  it  was  sent 
back  to  Braintree,  where  it  was  installed  with  the  generator  under 
his  supervision,  and  it  was  arranged  that  the  clamps  should  be 
re-designed  for  a  section  for  small  frames. 

By  the  Refebee  ;  The  clamp  arrangement  was  new  to  him  at 
that  time,  as  he  had  then  had  no  experience.  Electrical  engineers 
were  not  as  a  rule  thoroughly  conversant  with  electric  welding. 

Examination  continued  :  Subsequently  Mr.  Bacher,  the  plaintiffs' 
representative,  made  tests  extending  over  two  days,  and  on  that 
occasion  he  (witness)  suggested  that  the  machine  might  have 
been  inaccurately  erected,  but  he  (Mr.  Buchcr)  said  he  waa 
satisfied  that  it  was  properly  and  well  erected.  Mr.  Buchcr 
tried  to  make  several  welds  on  that  occasion,  using  the 
clamp  which  hid  been  made  by  the  defendants,  but  he 
met  with  very  indifferent  success.  He  made  a  number  of  changes 
and  adjustments  in  both  the  clamps  and  the  machine,  and,  after 
two  days'  experimenting,  he  said  that  the  machine,  in  its  then 
state,  would  not  enable  him  to  make  the  tests,  and  that  he  was 
returning  to  make  the  gauges  and  stops  necessary.  It  was  arranged 
that  he  should  do  this,  and  he  subsequently  paid  a  second  visit. 
But  when  he  tried  to  make  the  welds  there  was  the  same  indiffer- 
ence which  was  found  in  the  first  test.  The  only  marked  improve- 
ment was  that  the  clamps  were  pnt  nearer  to  the  ends  of  the 
section.  Taking  the  welds  as  a  whole,  they  were  absolutely 
unreliable,  and  blowholes  were  much  in  evidence. 

On  March  10th  further  evidence  was  given  for  the  defence. 

Me.  F.  H.  Cbittall,  a  member  of  the  defendant  company, 
described  in  detail  the  materials  used  for  the  experiments  with 
the  plaintiffs'  machines,  and  the  manner  in  which  the  claims  for 
work  done  in  connection  with  those  experiments  were  made  up. 
He  faid  that  the  firm  strained  every  nerve  to  get  the  machine  to 
work,  as  they  particularly  wanted  it. 

Mr.  Valentike  Geo.  Cbittall,  general  manager  of  the  defendant 
company,  said  that  thf  y  had  been  welding  by  the  oxy-acetylene 
process,  which  was  the  best  process  they  had  been  able  to  get  np 
to  now,  and  they  worked  upon  the  same  material  as  that  for  which 
they  wanted  the  electrical  machine.  Their  reason  for  desiring  to 
make  a  change  was  that  their  oxygen  bill  was  looking  big.  They 
desired  to  try  electricity  owing  to  the  cost  of  oxygen,  and  the  fact 
that  the  gas  process  called  for  certain  ekill  on  the  part  of  the 
operator.  It  was  also  understood  that  by  using  electricity  they 
would  be  able  to  get  an  increased  output.  When  Mr.  Harrison 
visited  the  works  in  1911,  witness  took  tiini  over  the  building  and 
showed  him  what  the  business  was.  The  material  which  Mr. 
Harrison  saw  at  that  time  was  rolled  metal,  practically  identical 
with  that  which  they  asked  the  plaintiffs  to  provide  a  machine  to 
weld. 

Mb.  \Vm.  Crawteb,  electrical  engineer  and  director  of  the 
defendant  company,  who  was  formerly  manager  of  the  defendants' 
works,  gave  evidence  as  to  the  discustions  with  Mr.  Harrison, 
which  led  to  the  plaintiffs  undertaking  to  make  the  weldirg 
machine.  The  question  of  the  desirability  of  using  electricity  in 
the  place  of  gas  for  welding  frames  waa  first  raised  by  him.  In 
1911,  he  said,  he  had  more  than  one  conversation  with  Mr. 
Ilirrison,  who  was  employed  by  the  plaintiffs,  e^  to  the  possibility 
of  his  company  being  able  to  supply  machines  for  the  purpose  of 
welding  casement  frames  electrically,  and  Mr.  Harrison  said  that 
it  would  be  possible  as  they  had  already  made  a  welder  for 
printers'  chases,  for  which  a  great  degree  of  accuracy  was 
required.  It  was  arranged  that  samples  of  tha  company's  material 
should  be  sent  for  welding  at  the  corners.  Subsequently 
the  machine  was  ordered.  At  first  English  material  was 
sent  for  trial,  and  subsequently  German  material  was  supplied, 
which  was  better  as  regards  accuracy,  and  upon  that  they  worked  : 
but  the  results  were  not  satisfactory.  He  looked  upon  the 
plaintiffs  as  experts  in  that  particular  kind  of  work,  and  relied 
upon  their  skill  and  knowledge.  The  defendants  were  really 
anxious  to  get  the  machine,  and  there  was  no  foundation  for  the 
assertion  that  they  desired  to  get  rid  of  it. 

A  discussion  then  took  place  en  the  application  of  plaintiffo' 
counsel  that  the  Referee  should  visit  the  works  and  order  experi- 
ments to  be  carried  out  in  his  presence. 

Mb.  Gueeb,  K  C,  contended  that  the  Referee  had  the  power  to 
make  such  an  order  under  Order  50,  Rule  4,  which  said  that  it 
should  be  lawful  for  any  .Tndge  to  inspect  any  property  or  thing 
concerning  which  any  qutstion  might  arise.  The  Official  Keferec 
was  brought  within  that  rule.  He  agreed  that  the  order  did  not 
say  that  experiments  might  be  ordered,  but  he  contended  that  it 
was  implied.  He  did  not  with  the  Referee  to  infpect  the  machine 
merely  to  see  what  it  waa  like, but  he  desired  that  atrial  should  be 
ordered  to  take  place  in  his  presence  in  order  that  he  might  tee 
how  the  machine  did  ita  work. 

The  Refebee  :  Does  the  defendant  object  .' 

Mr.  Colam,  K  C.  :  I  do. 

The  Refebkk  said  that  under  the  circumstances  he  would  not 
iTiiike  an  order,  but  as  the  matter  waa  of  some  importance  he 
thought  he  ought  to  state  his  reasons  for  dc '.lining.      In  the  first 
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place,  it  was  a  matter  of  judicial  disoretion  to  be  exercised  accord- 
iner  to  settled  principles.  Undoubtedly  the  power  existed  under 
which  he  could  order  experiments  to  be  made,  but  it  was  a  matter 
of  judicial  discretion  to  say  whether  it  should  ba  done  or  not. 
The  opinion,  or  what  he  might  call  the  verdict  of  the  Judge,  must 
not  be  given  as  a  consequence  of  his  views  as  to  the  results  of 
inspection  or  experimenting,  which  were  only  for  the  purpose  of 
enabling  him  to  understand  and  apply  the  evidence.  In  this  case 
he  did  not  think,  after  having  heard  the  evidence,  that  an  in- 
spection was  necessary.  It  appeared  to  him  that  he  could  not  be 
guided  rightly,  in  arriving  at  a  decision,  by  the  results  of  any  ex- 
periments which  he  might  see.  He  therefore  proposed,  subject  to 
the  convenience  of  the  parties,  that  further  evidence  should  be 
called  if  necessary. 

Mb.  Colam  said  that  if  experiments  were  desired  they  ought  to 
have  been  made  months  ago,  and  if  further  expert  evidence  was  to 
be  called  he  ought  to  be  allowed  a  little  time  to  call  expert  wit- 
nesses in  reply.  Of  course  if  the  plaintiffs  were  going  to  call 
experts  he  want«d  to  know  what  they  were  going  to  say. 

The  Referee  :  If  you  talk  much  more  about  it  I  shall  have  to 
alter  my  decision  and  go  down. 

Mb.  Waltek  Fbancis  Cbittall,  one  of  the  directors  of  the 
defendant  company,  then  gave  evidence  as  to  a  test  which  was 
made  in  his  presence  after  certain  alterations  had  been  made  in  the 
machine.  Those  experiments,  he  said,  consisted  of  making  six 
welds  with  short  pieces  of  metal,  but  he  did  not  regard  any  of 
them  as  satisfactory. 

The  hearing  was  then  adjmrned  until  Monday,  March  15th. 


TcNosTKN  Drawn  Wire. — Licence  Refused. 

Mb.  Justice  Wabbisgtox,   in  the  Chancery  Division,  delivered 
his  reserved  judgment  in  this  case,  reparted  in  preceding  issues. 
His  Lordship  said  he  believed  this  was  the  first  petition  under  the 
Section  to  come  before  the  Court.     Sec.  24  provided  that  any  person 
interested  might  present  a  petition  to  the  Board  of  Trade  praying 
for  the  grant  of  a  compnlsDrv  licence,   or,  in  the  alternative,  for 
the  revocation  of  a  patent.      The  Bjard  would  consider  the  peti- 
tion, and  if  the  pirties  did  not  came  to  an  arrangement  between 
themselves  the  Board,  if  satisfied  that  &j>rima  facie  case  had  been 
made  out,  would  refer  the  petition  to  the  Court,  and  if  the  Board 
were  not  so  satisfied  they  might  dismiss  the  petition.      If  it  was 
proved  to  the  satisfaction  of  the  Court  that  the  reasonable  require- 
ments of  the  public  with  reference  to  the  patented  invention  had 
not  been  satisfied,  the  patentee  might  be  ordered  by  the  Court  to 
grant  a  licence   on  such   terms  as  the  Court  might  think  just. 
It  seemed  to  him  that   in   order  to  establish   a  case   within   the 
Section,  the  petitioner   must  p.ove  not  only  default  towards  him- 
self but  towards  the  public  generally.    The  expression,  "  trade  or 
industry,"  seemed  to  him  to  be  used  in  a  wide  sense,  as  in  the  case 
of  the  expression  "woollen  trade,"  or  "  cotton  trade,"  and  the  use 
of  the  expression  "  trade   or  industry"    in   the  petition  was  not 
enough   to   establish   that  a  particular   trade  was   unfairly  pre- 
judiced.    It  must  be  proved  that  the  trade  or  industry  as  a  whole 
was  affected.     Tue  establishment  of  a  new  trade  or  industry  was 
a  different  thing  altogether  from  the  entry  of  a  particular  person 
into  an  existing  trade  or  industry.     If  the  default  towards  the 
public    was    established,  the    Section  conferred    two   alternative 
rights  : — First,  the  right  of  the  individual  to  present  a  petition  to 
have  a  licence  granted  to  himself  ;  and,  secondly,  the  right  of  the 
public  to  be  relieved  from  the  effects  of   the  patentee's  monopoly 
by  the  revocation  of  the  patent.     His  Lordship  had  to  determine 
whether    on    the    facta    of     the    present    case     the     petitioners 
had     established     that    the    reasonable    requirements    of      the 
public     were    "  to     be    deemed    not    to     have     been     satisfied." 
The  two  respondent  companies,  together  with  the  General  Electric 
Co.,  Ltd.,  had  pooled  their  patents,  and  thus  controlled,  to  a  large 
extent,  the  industry  connected  with  electric  incandescent  lamps. 
To  prevent  the  cutting  of  prices,  they  required  from  dealers  and 
licensees  that  they  should  not  sell  below  certain  list  prices.     The 
firms  and  companies  controlling  the  sale  of  the  lamps  were  known 
as  the  Tungsten  Lamp  Association,  and  the  result  of  their  action 
was  that  the  price  of  the  lamps  was  considerably  higher  in  this 
country  than  abroad.    There  was,  however,  no  evidence  that  the 
price  was  so  high  as  to  be  a  serious  burden  on  the  consumer,  or  to 
be  unreasonable,  and  the  fact  was  that  in  the  last  two  or  three 
years  the  prioe  had  been  considerably  reduced,  while  the  supply  of 
lamps  was  quite  adequate  to  meet  the  demands  of   the  pubUo. 
The  petition  was  founded  on  the  allegation  that  drawn  tungsten 
wire  was  a  patented  article,  and  that  the  patentees  had  failed  to 
supply  this  to  the  petitioners,  or  to  grant  a  licence  on  reasonable 
terms,  and  that  the  establishment  of  what  the  petitioners  called  a 
new  trade  or  industry  in   the   making  of  their  lamps  had  been 
unfairly  prejudiced.     It  had  been  shown  on  the  petitioners'  own 
evidence  that  there  was  no  trade  or  industry  with  which  drawn 
tungsten  wire  was  connected  except  the  making  of  electric  lamps, 
and  there  was  no  demand  for  the  wire  except  in  that  connection. 
The  petitioners  had   not  proved  that  the  respondents  had  been 
guilty  of  the  default  indicated  by  the  Act,  namely,  in  the  matter 
of  supply  for  the  only  purpose— that  was  filaments  in  lamps — for 
which  the  wire  was  required,  or  that  the  needs  of  the  public  were  not 
amply  satisfied  in  this  respect.     Nor  had  they  proved  as  regarded 
the  licence  any  default  except  in  reference  to  themselves.     It  was 
common  ground  that  licences   had   been  granted,  and  no  attempt 
had  been  made  to  show  that  the  terms  were  unreasonable.     In  his 
opinion,  the  trade  or  industry   to   be  considered  was  that  of  the 
making  of  tungsten  electric  lamps,  and  this  would  be  nothing  more 
than  the  entry  of  a  fresh  trader  into  an  existing  trade  or  industry 
There  was  no  ground  for  suggesting  that  this  trade  or  industry 


had  been  unfairly  prejudiced  by  the  respondents.  On  the 
petitioners'  own  evidence,  therefore,  he  had  come  to  the 
conclusion  that  they  had  failed  to  establish  the  case  required  by 
the  Act,  and  he  must  dismiss  the  petition  with  costs. 

Council  appearing  in  the  case  were  :  For  the  petitioners, 
Mr.  Bousfield,  K.C.,  Mr.  Cave,  K  C,  M.P.,  and  Mr.  R.  Frost  :  for  the 
British  Thomson-Houston  Co.,  Mr.  A.  J.  Walter,  K C,  Mr.  J.  H. 
Gray,  and  Mr.  Lunge  ;  for  Siemens  Bros.  &  Co.,  Mr.  Colefax  and 
Mr.  Hume. 

Solicitors  for  the  petitioners,  Messrs.  Ashurst,  Morris,  Crisp  and 
Co.  ;  for  the  respondents,  Bristows,  Cooke  and  Carpm;vl. 


Newcastle  on-Tyne  Electbic  Supply  Co.  Summoned, 

At  Newcastle-on-Tyne  Police  Court  on  12th  inst.,  the  New- 
castle-on-Tyne  Electric  Supply  Co.,  Ltd.,  were  summoned  on 
the  information  of  Andrew  Gemmell,  of  Castle  Nook,  Ovingham- 
on-Tyne,  "  that  they  on  August  2Hrd,  1914,  being  the  undertakers 
within  the  meaning  of  the  Electric  Lighting  Act,  18S2,  did 
unlawfully  make  default  in  complying  with  the  provisions  of  the 
Act  and  of  the  Electric  Lighting  (Clauses)  Act,  1899,  by  not 
selling  to  the  complainant  a  copy  of  the  annual  statement  of 
ajcounts  of  their  undertaking,  made  up  to  December  31st.  1912, 
the  complainant  having  paid  the  sum  legally  demanded  for  the 
same  i  and  in  such  default  continued  until  the  date  of  the  laying 
of  the  information." 

Me.  Chableswobth,  for  the  prosecution,  said  that  Mr.  Gemmell 
was  a  gentleman  interested  in  electrical  business,  and  he  made  an 
application  on  July  8th,  1914,  for  a  copy  of  the  accounts  of  the 
Company,  and  he  also  wanted  a  copy  of  the  auditor's  report. 
Mr.  Charlesworth  said  the  accounts  in  question  referred  to  the 
year  1912,  and  were  audited  in  July,  1913,  and  he  maintained 
that  whether  the  application  were  made  to  the  Board  of  Trade 
or  not,  the  defendants  were  bound  under  the  section  to  supply 
a  full  copy  of  the  report  unless  the  Board  of  Trade  directed 
otherwise. 

Andbew  Gemmell  said  he  made  application  for  a  copy  of  the 
accounts,  with  the  Board  of  Trade  auditor's  report,  and  sent  the 
statutory  fee  of  Is.  He  claimed  that  if  the  Board  of  Trade  did 
not  direct  to  the  contrary,  he  should  have  had  a  full  copy  of  the 
auditor's  report. 

Witness,  in  reply  to  Mr.  Burton  (who  appeared  for  the  com- 
pany), said  that  he  received  a  copy  of  the  auditor's  report  on 
March  3rd  last,  but  he  was  not  satisfied,  because  it  was  two  years 
after  the  period  referred  to. 

The  Clebk  (to  Mr.  Burton)  :  Is  it  your  contention  that  you  are 
not  bound  to  supply  the  report  of  the  auditor  in  the  absence  of 
any  direction  from  the  Board  of  Trade  / 

Me  Bubton  :  That  is  my  argument.  The  point  was  raised  by 
the  same  gentleman  in  a  prosecution  about  four  years  ago,  and 
decided  against  Mr.  Gemmell. 

Matthew  Shoet,  secretary  of  the  defendant  company,  pro- 
duced the  Board  of  Trade  report,  which  he  said  he  received  last 
week.  The  report  was  sent  in  .Tuly  last  year,  with  a  request 
for  observations  thereon.  The  letter  of  March  was  the  first 
authorising  him  to  publish  the  report. 

lu  cross-examination,  Me.  Shoet  said  they  looked  npon  the 
auditor's  report  as  a  confidential  document. 

Mb.  Bubton  said  the  company's  view  coincided  with  what  they 
had  heard  from  the  Board  of  Trade.  This  was  a  Board  of  Trade 
document,  and  was  in  the  nature  of  a  confidential  document  and 
could  not  be  published  without  the  authority  of  the  Boar  J.  It 
was,  therefore,  necessary  that  the  permission  of  the  Board  of  Trade 
be  obtained  before  the  company  could  publish  the  whole  or  any 
part  of  the  report.  The  company  did  not  get  that  direction  untU 
a  week  ago — or  after  the  summons  was  issued.  The  delay  was 
due  probably  to  the  war.  At  August  23rd  the  matter  was  siih 
judice,  and  it  would  have  been  highly  improper  for  them  to  have 
supplied  Mr.  Gemmell  with  a  copy  of  the  report. 

The  Chaibman  (Sir  Joseph  Baxter  Ellis)  said  that  the  Bench 
were  of  opinion  that  the  company  had  not  discharged  the  whole  of 
their  statutory  obligations.  They  thought,  however,  that  there  had 
been  many  difBoulties  to  deal  with,  and  under  the  oiroumstauces 
the  magistrates  considered  the  case  would  be  met  by  dismissing 
the  summons  on  the  payment  of  costB. 


City  op  London  Electric  Liohting  Co.,  Ltd.,  r.  Bennett. 

In  the  City  of  London  Court  on  Tuesday,  before  his  Honour  Judge 
Rentoul,  K.C  ,  this  case  was  heard,  in  which  the  plaintiff  company 
sought  to  have  the  defendant,  Mr.  E.  G.  Bennett,  Ludgate  Arcade, 
committed  for  the  non-payment  of  £7  7s.  Id.  for  electric  current 
supplied. 

Defendant  said  he  did  not  think  the  plaintiffs  were  going  to 
press  for  his  committal  as  they  were  doing,  or  he  would  never  have 
used  their  electric  supply.  He  had  lost  his  all,  and  after  trading 
for  47  years  he  thought  it  rather  hard  that  he  should  be  sent  to 
prison  because  he  could  not  pay  his  electric  lighting  account. 

Judge  Rentoul  ordered  payment  of  2s.  6d.  per  month. 


R.  L.  Jones  it  Co.,  i.  Obpheum,  Ltd. 

Judgment  in  this  case,  which  was  partly  reported  in  our  last 
issue,  was  given  on  Tuesday,  We  shall  report  the  proceedings  in 
our  next  issue,  but  may  state  that  judgtnent  was  given  for  the 
plaintiffs  for  £136  lis.  lOd.,  the  £9t;  lis.  lOd.  paid  into  Court 
under  Order  14  to  be  paid  out  in  part  satisfaction  of  the 
judgment. 
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Hebbebt  Moebis,  Ltd.,  v.  Sasblby. 

This  case  came  before  the  Master  of  the  Rolls,  Lird  Jnatice 
Phillimore,  and  Mr.  Justice  Joyce,  upon  the  appeal  of  the  plaintiff 
company,  who  are  manufacturers  of  pulley  blocks,  overhead 
runwaya,  electric  overhead  runways,  &c.,  at  Lousrhborough,  from 
a  judgment  of  Mr.  Justice  Sarg^ant,  in  the  Chancery  Division.  The 
facts  were  reported  in  our  issue  of  November  6th,  1914,  page  618, 

Sir  E.  Finlay,  K.C.,  Mr.  A.  J.  Walter,  K.C.,  and  Mr.  Kerly,  K.C., 
appeared  In  support  of  the  appeal  ;  and  Mr.  Mark  Homer,  K.C., 
and  Mr.  Sheldon  for  the  respondent. 

SlE  R.  Finlay  contended  that,  in  the  circumstances,  having 
regard  to  the  nature  of  the  plaintiffs'  business,  the  covenant  in 
question  was  not  too  wide  for  the  plaintiffs'  protection,  and  could 
not,  and  ought  not,  to  be  construed  as  in  restraint  of  trade. 

Me.  RoiiEE  contended  that  the  decision  of  Mr.  Justice  Sargant 
was  right,  and  that  the  covenant  was  too  wide,  and  therefore 
invalid.  He  agreed  that,  speaking  generally,  every  employer  was 
entitled  to  have  a  covenant  which  would  prevent  his  employe 
disclosing  trade  secrets,  with  proper  limitations  of  time  and  space  ; 
but  he  submitted  an  employer  was  not  entitled  to  a  covenant 
which  would  prevent  the  <;mploje  from  using  the  skiU  and  business 
training  which  he  had  gathered  in  the  course  of  his  employment. 

At  the  conclusion  of  the  arguments  of  counsel,  their  Lordships 
reserved  judgment. 


NEW    ELECTRICAL     DEVICES, 
AND    PLANT. 


FITTINGS 


Country  House  Lighting  Sets. 

The  generating  plant  illustrated  in  fig.  1  comprises  a  Viokers 
6-KW.  8eO-B,p.M.  100-148-volt,  59-41-ampere  dynamo,  coupled  up 
to  a  10-H.P.  Belliss  engine,  installed  at  Ampton  Hall,  and  used  for 
lighting  and  power  purposes.  Current  is  supplied  for  250  lights 
in  the  residence,  ranging  from  10  c.P.  to  50  C.P.,  the  storage  battery 
being  of  300  ampere-hours  capacity. 

On  the  power  side  current  is  taken  by  a  Vickers  2-h.p.  motor  to 
drive  a  pump  in  connection  with  the  house  water  supply,  and  in 


I'lo.  1.— Vickebs-Belliss  Cjustuv  House  Lighting  Set. 

the  garage  repair  works  a  Vickers  2-u.P.  motor  is  installed  for 
driving,  by  means  of  shafting,  a  number  of  machines,  including  a 
lathe,  grinder,  ki. 

The  entire  installation  work  was  carried  out  by  Messbs.  Ma>n, 
Egeeton  Jc  Co.,  Ltd.,  under  the  supervision  of  Mr.  W.  C. 
Hawtayne. 

Antl-Aircraft  Searcliliglit. 

Amongst  other  types  of  searchlights,  the  London  Electbio  Fibm, 
of  George  Street,  Croydon,  are  at  present  turning  out  a  new 
pattern    for    anti-aircraft    and    similar    purposes,    arranged    to 


work  at  an  elevation  of  as  much  as  90*  (fig.  2).  The  machine  is 
24  in.  in  diameter  with  silvered  parabolic  mirrors,  and  revolves  on 
ball  bearings,  a  geared  quadrant  with  a  brake  being  provided  for 
elevation  ;  and  the  design  eliminates  the  twisting  of  the  connect- 
ing cables.  The  machines  are  arranged  to  work  through  resist- 
ances on  80  volts   or   higher  pressures.     The   new  lamp  has  the 


Fig.  2. — AntiAibceafi  Pbojectob. 

feature  of  combined  auto  and  hand  feed,  allowing  of  adjustment 
of  the  carbons  whilst  still  working  automatic  withont  any  change- 
over whatever. 

New  Pattern  "Tucker"  Ironclad  Switclies. 

Messes.  J.  H.  Tvckeb  &  Co.,  of  Birmingham,  have  recently 
placed  on  the  market  a  new  pat^rn  of  ironclad  switch  intended 
primarily  for  conditions  where  a  first-class  jjb  is  necessary,  and 
price  is  a  vital  question. 

A  usual  feature  in  low-priced  ironclad  switches  hitherto  has 
been  the  "  slot "  in  the  centre  of  cover.  The  disadvantages  of 
such  "slot"  are  obvious,  not  the  least  being  the  difficulty  of 
"  earthing "  the  handle.  A  strong  feature  in  favour  of  the 
"  slotted  "  cover  switch  has  been  its  price,  that  of  the  solid  cover 
"side  handle"  type  being  generally  prohibitive  in  comparison. 


..^ii<^ig^^y«/@^i^ 


Fig.  3. — TucKEB  Ibonclad  Switch. 

1 11  the  new  line  Messrs.  Tucker  are  combining  advantages  of  both 
these  patterns  by  (a)  doing  away  with  the  "  slot  "  in  the  cover, 
which  is  solid  ;  the  D.P.  have  "  side,''  the  T.P.  "  .Stirrup  "  handles  ; 
CO  the  handle  is  in  permanent  and  certain  contact  with  the  case 
for  "  earthing  "  purposes  :  and  0)  they  are  making  arrangements 
for  the  production  of  thes3  switches  in  large  quantitiei<.  so  that 
they  will  cost  no  more  than  the  "slotted"  cover  type,  which  they 
will  displace. 

Eskoh  pole  is  mounted  on  a  separate  vitreous  china  base  ;  the  cover 
is  "  interlocked  "  with  the  handle,  and  the  position  of  the  switch. 
i:<  indicated  on  the  cover. 
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In  aooordance  with  their  standard  practice  every  switch  ease  is 
fitted   with    sabstantial   earthing    terminal,  and   enamelled    and 


i'lG.  4. — Intebiob  of  TrcKER  Irosclad  Switch. 


"  stoved  "  to  a  hard  higrh-class  finish.     The  30  and  60-ampere  sizes 
in  both  D.P.  and  T.P.  types  are  now  available. 

RillTyaj-  Construction  Lighting  Plant. 

Electric  light  played  an  important  part  in  the  construction  of 
the  Prieaka-Upington  Railway,  in  South  Africa,  142  miles  of  track 
beinsr  laid  in  record  time,  and  at  the  averagre  rate  of  21  miles  per 
day.  The  maximum  mileage  completed  in  any  one  day  was  3i 
mUes.  After  the  work  was  properly  set  going,  it  was  carried  on 
day  and  night,  an  up-to-date  electric  light  generating  plant  (see 
illustration)  enabling, operations  to  proceed  after  sundown.    The 


Fig.  5.— Electric  Lighting  Plant  for  Urgent  Railway  Cossteuction. 


speedy  construction  of  the  line  was  considered  necessary  in  order  to 
facilitate  the  movement  of  troops  towards  the  German  South- 
West  border,  and  to  admit  of  assistance  being  rendered  in  the 
field  with  the  greater  promptitude  which  rail  communication 
would  afford.  The  line  was  built  departmentally  by  the  South 
African  Riilway  Administration,  under  the  supervision  of  Mr. 
N".  K.  Prettejohn,  resident  engineer. 


BUSINESS   NOTES. 

t'onsalar  Xotes.— CANADA.— The  American  Consul 
at  Cornwall  (Canada),  in  a  recent  report,  states  that  the  45-mile 
transmission  cable  to  carry  8.5,000  H.p.  of  electrical  energy  from 
Cedar  Ripids  in  the  St.  Lawrence  River  past  Cornwall  to  Maasena 
(U.S  A.)  is  now  in  operation.  Daring  the  first  tveek  of  January 
of  this  year  the  current  was  flashed  for  the  first  time  along  the 
entire  length  of  the  cables.  There  are  six  of  these  cables  (two 
circuits)  each  cable  being  aluminium  one  inch  in  diameter  on  a 
steel  core.  It  is  stated  that  the  additional  electric  power  is  being 
used  by  the  aluminium  plant  at  Massena  to  operate  a  large  increase 
recently  made  in  this  plant  in  buUding  and  equipment.  Some  of  the 
power  ia  serving  for  the  reduction  of  the  ore  in  the  pot-room  of 
the  aluminium  works.  Cornwall's  industries  can  have  the 
privilege  of  tapping  this  transmission  line  of  electric  power  at  a 


reasonable  rate.  It  is  said,  however,  that  it  would  be  necessary 
to  erect  a  sub-station  at  Cornwall,  costing  at  least  £10,000.  before 
such  taoping  could  be  effected. 

CHINA. — According  to  the  American  Consul  at  Chungking, 
there  are  great  potential  poaaibilities  for  electrical  development  in 
Sz'ichuan  Province  ;  many  of  ita  cities  have  excellent  water  powers 
close  at  hand,the  cost  of  kerosine  and  other  illuminants  is  very  high, 
and  in  numbers  its  population  exceeds  that  of  any  other  Province. 
Szschuan  is  also  very  wealthy,  and  sooner  or  later  there  is  sure  to 
be  an  era  of  vast  commercial  development.  Large  industrial  pro- 
jects are  under  consideration,  and  electrical  equipment  of  all  kinds 
will  some  day  enjoy  a  very  large  sale.  0«ring  to  the  unsettled 
conditions  in  China  and  the  war  in  Europe  the  trade  of  the 
province  is  at  present  becoming  very  slack  ;  adverae  exchange  and 
increaaed  prices  of  foreign  articles  have  caused  imports  to  dwindle. 
Chinese  capitalists,  too,  have  grown  timid  and  hesitate  to  invest 
in  industrial  undertakinga.  A  few  years  ago  the  installation  of  an 
electric  light  plant  in  the  city  of  Tz  johow  seemed  assured  ;  part  of 
the  capital  had  been  subscribed,  and  negotiations  had  been  opened 
for  the  appointment  of  an  American  electric  >1  engineer.  The  Revolu- 
tion in  1911,  and  the  local  insurrection  of  1 9 1 3,  however,  caused  those 
interested  to  abandon  the  idea.  Recently  an  influential  resident 
of  Tz3chow,  when  requested  to  give  his  opinion  as  to  the  present 
and  future  demand  for  machinery,  sta^.ed  that  at  present  there  was 
no  demand,  but  there  waa  talk  of  electric  light  plants  for  the  city 
and  pumps  for  the  coal  mines.  The  promotera  of  these  schemes 
do  not  seem  to  have  got  beyond  the  "  talk  "  stage,  but  the  situation 
at  Tzichow  is  more  encouraging  than  in  other  parts  of  the  Pro-- 
vince.  What  the  Chinese  need  most  at  the  present  time  is  money. 
There  are  many  industrial  enterprises  which  would  prove  highly 
profitable,  but  there  is  no  way  to  finance  them.  The  Chinese  are 
anxious  to  develop  the  country,  and  many  towns  would  install 
telephones  and  electric  lighting  plants  if  sufiioient  money  could  be 
obtained.  The  sale  of  electrical  machinery  should,  in  many  casep, 
be  accompanied  by  a  loan,  and  the  companies  which  adopt  this 
method  will  very  likely  secure  the  bulk  of  the  trade.  Taere  is  a 
possible  market  in  the  Province  for  the  sale  of  small  lighting 
plants  for  theatres  and  other  large  buildings.  Many  private  users 
of  current  find  it  advantageous  to  maintain  their  own  lighting  sets  ; 
the  American  Methodist  Mission  in  Chungking  has  done  this 
successfully  for  several  years,  and  the  Canadian  Methodist  Mission 
at  Cheng'n  is  negotiating  for  a  private  plant. 

In  a  report  just  issued,  the  American  Consul  at  Shnnghai  states 
that  at  the  present  time  there  is  practically  no  hydro-electric  power 

development  in  China.  Such 
electrical  plants  as  have  been 
installed  in  the  country  are 
driven  almost  entirely  by 
steam.  The  immense  delta 
plains  of  the  Yangtze  and 
Yellow  Rivera  are  not,  in  a 
general  sense,  suitable  for 
hydro-electric  plants,  but  in 
Fukien,  Yjnnan,  and  parts  of 
Shantung  Provinces,  as  well 
as  the  Y'angtze  gorges,  power 
stations  of  this  type  may 
ultimately  be  installed.  While 
it  may  be  stated  broadly  that 
no  hydro-electric  plants  are 
in  operation  in  China,  stations 
for  supplying  current  to  the 
citiesof  Yunnanfor  andChang- 
tu  have  been  partially  arranged 
for  through  negotiations  taken 
up  by  Germans  with  the 
Chineae  Government.  In- 
quiries made  through  German 
sources,  however,  fail  to  dis- 
close any  pertinent  details 
regarding  this  undertaking.  In  other  inatancea,  native  Chinese 
companies  in  connection  with  Chinese  Chambers  of  Commerce 
have  agitated  for  the  development  of  waterpowers,  and  have 
endeavoured  to  arrange  with  the  Chinese  provincial  authorities 
for  permission  to  build  such  plants.  As  a  general  rule,  however, 
the  Chinese  have  not  been  succes'ful  in  organising  companies 
with  such  a  degree  of  financial  backing  aid  standing  as  would 
warrant  provincial  or  central  govern  unntal  support,  which 
support  in  time  would  enable  foreign  engineering  firms  to  enter 
into  contracts  for  supplying  materials  and  installing  plants. 

INDIA, — la  a  recent  report  the  American  Consul  at  Ringoou 
states  that  electrical  davelopment  in  Burma  is  in  its  infancy. 
Oitside  of  R  ingoon  and  Mandalay  there  are  no  electric  plants, 
except  a  smill  lighting  si-t  in  the  oil  fields  at  Yenangyoung 
operated  by  the  Barma  Oil  C >.  There  are  yrictioally  no  privately 
owned  isolate!  plants  in  Barms,  due  probably  to  the  high  cost  of 
erection  and  the  very  email  population  able  to  afford  electric  light 
and  power.  At  present  kerosene  ia  the  almost  universal  medium 
of  lighting,  the  poorer  natives  using  Burma  oil  and  th?  European 
and  wealthy  natives  American  kerosene.  While  there  ia  no  dnubt 
thit  eventually  electrical  plants  will  be  erected  in  the  more 
important  towna  of  Burma  little  development  can  be  expected  in 
the  preaent  diatreased  condition  of  trade. 

The  only  electrical  plant  in  Rangoon  ia  operated  by  the  R  ingoon 
Electric  Tramways  and  Supply  Co.,  which  has  3,000  residence  con- 
nections. Its  rates  are  7d.  per  British  Board  of  Trade  unit  for 
lighting,  6d.  per  unit  for  combined  lighting  and  power  for  fans, 
and  3Jd.  per  unit  for  power.  To  Government  railways  and  other 
large  consumers  special  rates  are  given,  which  average  3d.  per 
unit.    This  company  also  deala  in  electrical  supplies  of  all  kinds, 
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The  Burma  Eleotrio  Tramways  and  Ligrhting'  Co.,  Mandalay.  haa 
150  residence  connections  ;  rates  for  lighting  are  8d.  for  the  first 
30  units  per  month,  and  Id.  for  the  next  170  units.  Electric  fans, 
both  ceiline  and  wall,  are  coming  into  more  general  use,  and  are 
replsioing  the  hand-operated  Indian  punkahs.  Nearly  all  offices  in 
Rangoon  are  now  f  quipped  with  electric  fans  ;  also  nlube.  places  of 
amusement,  churches,  and  the  residences  of  the  European  com- 
munity. Practically  the  only  competitor  cf  the  United  States  in 
this  market,  in  the  sale  of  electrical  f  upplies,  is  Great  Britain,  which 
furnishes  four  times  as  much  as  does  America.  It  is  suggested 
that  American  manufacturers  should  be  able  to  supply  large 
quantities  of  lamps,  cooking  and  heating  apparatus,  torches, 
motors,  generators,  &3. 

SIAM. — The  American  Vioe-Consnl  at  Bangkok  reports  that  the 
Siam  Electricity  Co.,  Ltd.,  had  until  recently  the  only  light  and 
power  plant  in  Siam,  and  for  1913  showed  gross  earnings  of 
about  £100,000.  The  Bingkok  municipal  power  station  began 
operation  in  the  early  part  of  1914.  Both  of  these  stations  use 
three-phase  .'iO-cycle  current.  The  telegraph  and  telephone  systems 
are  operated  by  the  Government. 

"  Electrical  materials  and  apparatus  are  not  manufactured  in 
Siam,  hence  materials  for  renewals  and  extensions  of  all  electrical 
enterprises,  electric  street  railway  equipment,  lighting  fixtures, 
telephone  apparatus,  cables,  insulators,  electric  motors,  fans, 
batteries,  bells,  cooking  utensils,  sadirons,  and  a  variety  of  similar 
goods,  should  be  in  demand.  The  possibilities  of  extending 
American  trade  in  electrical  materials  and  apparatus  might  be 
enhanced  by  arranging  for  an  exhibit  of  such  goods  in  Bangkok  ; 
also  by  American  firms  entering  into  correspondence  with  local 
consumers  as  to  their  requirements,  by  submitting  price  lists,  and 
by  appointing  local  agents.  Agents  should  be  supplied  with 
samples  of  materials  and  prices  for  supplies  needed  by  the  Govern- 
ment telegraphs,  telephones,  and  power  station,  as  all  such  goods 
are  bought  through  public  tenders,  and  the  time  allowed  is  fre- 
quently not  sufficient  to  permit  bids  to  be  submitted  from  American 
firms  direct." 

Bankruptcy  Proccedino's.— Stuart  Alfred  Curzon- 

described  as  an  electrical  and  motor  engineer,  of  175-6, 
Piccadilly,  W.,  and  late  of  Victoria  Street,  Westminster,  S.W. — 
The  first  meeting  of  creditors  was  held  on  March  9th,  at  the 
London  Binkruptcy  Court,  under  a  receiving  order.  Mr.  E. 
Leadam  Hough,  senior  Official  Receiver,  reported  that  it  appeared 
from  the  debtor's  statements  that  he  commenced  business  in 
August,  1912,  and  had  the  sole  right  to  sell  the  obsolete  motor 
vehicles  of  the  London  General  Omnibus  Co.,  L^d.  He  sold 
that  businessin  Augu!-t,  1914,  to  the  General  Omnibus  Supply,  Ltd., 
which  he  had  assisted  to  prrnnte  in  April,  1912.  and  which  was  a 
syndicate  to  promote  motor-omnibus  companies.  It  had  a  nominal 
capital  of  £10  000,  subsequently  increased  to  £55,000.  The 
syndicate  promoted  Greater  Omnibus  Services,  Ltd..  with  a  nominal 
cjpital  of  £100,000,  and  the  debtor  became  jiint  managing 
director  at  a  salary  of  £750  pir  annum.  In  May,  1914.  that 
Company  was  amalgamated  with  the  London  Premier  Omnibus  Co., 
Ltd.,  and  the  debtor  held  a  similar  position  in  that  company.  In 
March,  1913,  the  debtor  became  interested  in  the  General 
Motor  Services  of  Russia,  Ltd.,  which  was  formed  to  take  up  what 
was  represented  to  be  the  sole  concession  for  the  running  of 
omnibuses  in  the  Crimea.  He  put  between  £3,000  and  £4,000  of 
his  own  monev  into  the  company,  and  became  managing  director. 
He  went  to  Russia  to  look  into  the  matter,  and  fonnd  that  the 
concession  pr>88essed  no  value,  and  that  a  considerable  amount  of 
debts  had  been  incurred  there  by  the  company.  In  consequence  of 
that  information  he  dripped  the  whole  b'sinesp,  and  the  coropiny 
had  now  ceased  to  exi»t.  In  May,  1914,  the  debtor  promoted 
Stuart  A.  Curzon  (Russia').  Ltd.,  with  a  nominal  capital  of  £50,000 
to  take  up  the  running  of  motor-omnibuses  in  the  Crimea  in  con- 
tinuation of  the  work  done  by  the  General  Motor  Services  of 
Russia,  Ltd.,  but,  owing  to  the  war,  things  were  at  a  standstill. 
It  was  his  intention,  however,  as  soon  as  the  wsr  was  over,  to 
carry  the  business  through.  A  statement  of  affairs  had  been 
lodged  showing  liabilities  £8,600  against  assets  valued  at  £10  065. 
The  debtor,  therefore  did  not  admit  insolvency,  and  he  attributed 
his  present  ppsition  to  the  war,  in  consequence  of  which  his 
Russian  operations  came  to  an  end,  and  his  English  business  had 
practically  ceased.  The  failure  was  further  explained  by  the 
debtor's  inability  to  recover  moneys  due  to  him.  In  the  absence 
of  any  otter,  Mr.  R  F.  W.  Fincham,  chartered  accountant  (Fincham, 
Partridge  i:  Co ),  was  elected  trustee  to  wind  up  the  estate  in 
bankruptiv,  assisted  by  a  committee  of  inspection. 

J.  G.  M.  Hilton,  elect'ical  engineer,  Birmingham  — A  second 
and  fi"al  dividend  of  2p.  2id.  in  the  £  was  payable  of  March  3rd  at 
the  Official  Receiver's  office,  191,  Corporation  Street,  Birmingham. 

.J.\MEs  William  &  Tom  Whitaker  Tattehsall,  trading  as 
"  Tattersull  \- Tattersall,"  electrical  engineers.  9,  Regent  Street, 
W.,  and  Kimberley  Road,  Willesden  Lane,  X.W — A  sitting  of  the 
London  Bankruptcy  Court  was  held  on  Tuesday,  before  Mr. 
Registrar  Linklater,  for  this  public  examination.  The  statement 
of  affairs  showed  liabilities  £3,760,  and  assets  valued  at  £481.  In 
the  conrpe  of  their  evidence  the  debtors  stated  that  in  August, 
1912,  with  about  £1.")0  capital,  equally  subscribed,  they  commenced 
trading  in  partnership  as  motor  engineers  at  9,  Regent  Street, 
their  business  consisting  of  the  purchase  and  sale  of  carburetters. 
They  invented  a  patent  electric  lighting  and  starting  equipment  for 
motors  cars,  and  took  out  patents  in  Great  Britain,  France,  and  Italy. 
The  premises  at  Kimberley  Road  were  taken  in  November,  1913,  for 
the  purpose  of  manufacturing  the  electric  starters,  and,  according  to 
their  calculations,  they  were  going  to  make  a  profit  of  £10,000  per 
annum.  Their  output  before  the  war  was  about  40  a  month,  but 
since  August  the  trading  had  practically  ceased.  At  the  commecce- 
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ment  of  the  war  they  placed  their  position  before  their  principal 
creditors,  who  stated  that  they  would  not  require  payment  of  their 
accounts  for  six  months,  and  in  some  cases  advanced  moneys  for 
the  payment  of  wages.  In  January  last  they  again  consulted  their 
principal  creditors  with  a  view  to  appointing  a  tru-tee.  but,  the 
negotiations  falling  through,  they  filed  their  petition  in  February. 
The  debtors  attributed  their  failure  and  Insolvency  entirely  to  the 
war.     The  examination  was  concluded. 

George  John  Tom  Jelley  Parfitt,  11,  Priory  Road, 
Keynsham,  consulting  electrical  engineer. — A  meeting  of  creditors 
was  held  at  Bristol  on  10th  inst.  The  statement,  according  to  the 
Western  Daily  Press,  showed  liabilities  £4  482,  of  which  £2,026 
will  prove  for  dividend.  The  assets  included  50  £1  ordinary 
shares  in  the  Revenge  Syndicate.  250  £1  ordinary  shares,  Bristol 
International  Exhibition,  Ltd.,  £710  in  debentures  of  that  under- 
taking, and  1,000  preference  and  ordinary  shares  in  the  Keynsham 
Electric  Light  and  Power  Co.,  Ltd.  The  causes  of  failure  were 
stated  to  be  "losses  for  goods  supplied  to  and  through  guarantees 
given  for  the  Briatol  International  Exhibition,  Ltd.,  which  went 
into  liquidation,  and  loss  of  business  caused  by  the  war. "  The 
Official  Receiver  said  he  did  not  see  anv  likelihood  of  getting  a 
dividend  for  the  creditors.     The  Official  Receiver  remains  trustee. 

Private  Arranoenients.— A.  J.  Gage  &  P.  V.  Fright 

(trading  as  Pattersons),  electrical  engineers,  26.  Hawley  Street, 
Margate. — The  creditors  interested  herein  were  called  together  on 
11th  inst.  at  Margate,  when  a  statement  of  affairs  was  presented 
which  had  been  prepared  by  Mr.  J.  W.  Scarlett,  accountant,  show- 
ing the  position  as  at  March  4th  last.  The  statement  showed 
liabilities  of  £411,  of  which  £218  was  due  to  trade  creditors,  and 
£193  to  a  cash  creditor.  The  assets  were  estimated  to  realise  £210, 
from  which  had  to  be  deducted  £16  for  preferential  claims,  leaving 
net  assets  of  £195,  or  a  deficiency  of  £216.  In  answer  to  questions 
it  was  stated  that  there  was  no  surplus  arising  from  the  private 
estates  of  the  partners.  The  cash  creditor  shown  on  the  statement 
was  Mrs.  Fright.  After  a  short  discussion  it  was  decided  to  con- 
firm the  deed  of  assignment  already  executed  to  Jlr.  Scarlett,  under 
which  it  was  stated  that  the  estate  would  be  realised.  The  follow- 
ing are  creditors  :— 

VerityB,  Ltd 

Turner,  G.  H.,  &  Co, 

Sanltae  Electric  Co.  

Metallic  Seamless  Tube  Co.         

Fright,  Mrs "'• 

fataloffues  and  Lists.— Messrs.  L.  Axdkew  &  Co., 

2,  Whitworth  Street  West.  Deangate,  Minohester.— Wholesale 
price  leaflet  of  india-rubber  gloves  and  gauntlets. 

Mr.  Chas.  H.  Blume.  White  Bnildina's,  Fitz^lan  Square, 
Sheffield.— Descriptive  lesflet  ocncerning  "  Radiolac  '  heat-radiat- 
ing insulating  enamel,  a  heavier-bodied  medium  than  the  usual 
insulating  varnishes,  for  the  impregnation  of  electrical  windings 
and  similar  purposes.  "Radiolac  "  i*  being  manufactured  at  the 
firm's  works  at  Mitcham,  Surrey. 

Messrs.  Belco,  Ltd.,  Windsor  House,  Kingsway,  London,  W.C. 
—Illustrated  priced  leaflets  relating  to  "one  part"  holders, 
"Dim-a-lite"  turn-down  switches,  weatherproof  "Half-watt" 
lanterns,  and  semi- indirect  lighting  fittings  for  one- watt  and  half- 
watt  lamps. 

Messrs.  Marples  &  Leach,  26-30,  Artillery  Lane,  London, 
E.G.- March  stock  lUt  of  new  K.  .t  M.  type  CO.  and  A  c.  motors,  a 
contiderable  number  of  which,  ranging  fiom  i  H.P.  to  30  H.P.,  are 
held  in  stock,  or  on  order  for  stock.  Copies  of  the  firm's  monthly 
stock  lists  will  be  sent  to  any  address  regularly  on  application. 

Messes.  David  Brown  &  Sons  (HrDDERsFiELo),  Ltd., 
Huddersfield.— 136page  illustrated  catalogue,  giving  very  exhaus- 
tive information  respecting  their  double  helioal  gear  and  its 
application  as  a  speed  reducer.  The  D  B.P.  process  and  the  manu- 
facture of  the  gearing  are  defcribcd  in  detail,  and  many  pages  are 
occupied  with  useful  engineering  tables  and  formulaj. 

The  General  Electric  Co  ,  Ltd..  67.  Q  leen  Victoria  Street, 
E  C,  have  issued  their  Osram  l^mp  semaphore  code  advertisement, 
which  appeared  in  onr  last  issue  and  attracted  a  good  deal  of  atten- 
tion, in  the  form  of  a  postcard.  Numbers  of  these  can  be  obtained 
over-printed  with  the  names  and  addn  ?<es  of  electrical  contractors, 
dealers,  and  others  interested  in  the  sale  of  the  lamps,  by  making 
immediate  application.  The  reverse  side  of  the  pastcird  is  an 
order  form.  The  advertisement  forms  a  novel  and  ingenious  piece 
of  electrical  publicity  work,  and  should  be  very  telling. 

Ms.  0.  N.  Beck,  11.  Queen  Victoria  Street,  London,  EC. — 
Folder  illu-trating  the  "  Simpl."  boring  tools  made  by  the  Allen 
and  Curtijia  Co.,  of  America. 

INDTA-RCBBEB,  GCTTA-PERCHA  AND  TEI.EORAPH  W  ORKS  CO., 
Ltd.,  Silvertown,  E.— »2-page  illustrated  catalogue  (No.  371,  giving 
general  specification  and  conveniently-arranged  tables  of  weights, 
dimensions,  prices  and  code-words  relating  to  TUvertown  dynamos 
from  75  watts  to  66  Kw.,  and  motors  from  '22  b.h.p.  op  to 
90  H.P. 

Advances  in  Prices.— The  Electric  and  (inDNAXCB 

AccESSORiFS  Co.,  Ltd.,  announce  that,  owing  to  the  pretent  situa- 
tion, and  the  consequent  increase  in  cost  of  raw  materials  and 
labour  it  has  been  found  necessary  to  advance  their  prices  for 
motors  and  dynamos  by  5  per  cent.  Outstanding  quotetiona  are 
subject  to  immediate  acceptance,  and  the  company  cannot,  in  any 
case,  accept  orders  at  the  old  prices  except  where  such  arc  based  on 
quotations  made  within  a  period  not  exceeding  30  dajs  prior  to  the 
placing  of  the  order 

Thk  Inuia  Kchber,  GnTTA-PEUcHA  AND  Telegraph  Wobks 
Co  Ltd  of  Silvertown,  E.,  announce  that  in  consequence  of  the 
increaetd  cost  of  manufacture,  due  to  the  prevailing  conditions, 
they  are  compelled  to  advance  theU  prices  of  rubber- msnlated 
cables,  wires,  and  flexible  cords  by  5  per  cent.,  es  ficm  March  13th 
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Book  \otioes, — Business  Prospects  in  Russia.  By  A.  T. 
Stewart.  London  :  Francia  Hodeson.  4d.  net. — The  author  of 
this  pamphlet,  acoording  to  the  preface,  was  in  Runsia  last  year, 
and  while  he  somewhat  discounts  the  value  of  his  views  and 
figures,  he  advances  them  in  the  hope  that  they  may  pave  the  way 
for  fuller  and  ind»pendent  investigation  by  the  reader.  The 
trading  power  of  Rui?8ia,  the  effects  of  the  war  upon  Russian 
imports  and  exports,  the  controlling  influence  of  German  enter- 
prise and  German  capital,  are  considered,  and  statistics  are  given. 
The  author  holds  that  numerous  opportunities  for  British  trade 
have  been  lost  by  reason  of  our  unscientific  organisation  and 
apathy,  but  considers  it  inopportune  to  harp  upon  that  subject,  and 
proceeds  to  discuss  the  difficult  question  "What  is  to  be  done  .'  " 
He  urges  British  manufacturers  not  to  wait,  but  to  strike  at  once. 
After  seven  or  eight  months"  war.  he  says  that  numerous  pre- 
liminaries and  investigations  should  be  made  now.  That  is  what 
we  said  many  months  ago.  Surely  it  is  rather  late  in  the  day  to 
give  such  advice.  The  writer,  apparently  against  his  will,  is  led 
into  considering  defects  in  our  own  trade  policy  in  comparison 
with  German,  and  he  goes  on  to  write  of  the  need  of  direct  trading 
by  means  of  proper  and  effective  direct  representation,  and  the 
necessity  for  co-operative  action  amongst  our  manufacturers.  A 
great  variety  of  other  points  are  touched  upon,  but  all  with  great 
brevity,  such  as  the  need  for  revising  our  credit  system,  the 
question  of  trading  licences,  joint  stock  companies,  the  importance 
of  Russian  fairs,  the  defects  in  our  Consular  service  (in  Petrograd, 
he  says,  we  had  a  Consular  staff  of  four  at  the  outbreak  of  war, 
costing  £1,820  per  annum,  and  Germany  had  a  staff  of  17,  costing 
£10,000).  There  is  a  brief  chapter  on  engineering  trade,  and  the 
well-organised  German  competition  in  the  electrical  branch  is 
passingly  referred  to.  The  writer  says  that  we  must  send  out 
energetic  men  to  advertise  and  create  a  demand  for  our  products, 
and  samples  and  models  must  be  exhibited,  and  catalogues  pre- 
pared in  the  language,  currency,  and  measurements  of  Russia. 

''The  Theory  of  Alternating  Currents."  Vol.1.  By  A.  Russell. 
London  :  Cambridge  TTnivereity  Press.     Price  15s.  net. 

"  Norge  Vinterbilleder  "  is  the  name  of  a  book  of  large  collotype 
views  of  Norway  in  winter,  which  we  have  received  from  Messrs. 
James  McMillan  A:  Co.,  London.  An  article  by  Robert  Millar,  in 
four  languages,  describes  the  attractions  of  Norway  as  a  winter 
holiday  ground,  and  the  beautiful  illustrations  bear  out  his  claims. 
At  another  time,  and  under  different  circumstances,  the  delights 
of  Norway  might  well  entice  one  northwards,  but  during  the  war 
the  face  of  every  British  sportsman  will  be  turned  to  the  east, 
and  the  pursuit  of  pleasure  will  be  unthinkable. 

"  Jmirnnl  of  the  Institution  of  Electrical  Engineers."  Vol.  LIII. 
No.  244.  March  loth,  1915.  Price  3^.  tid.  This  issue  contains 
papers  on  "  Electricity  Applied  to  Mining,"  by  C.  P.  Sparks ; 
and  "  Polyphase  Commutator  Machines  and  their  Application," 
by  N.  Shuttle  worth. 

Russian    Electrical    Trade.— M.  A.  A.  Knznetzoff, 

Professor  of  theElectroteohnioal  Institute,  has  made  a  report  on  the 
relation  of  the  tariffs  on  raw  and  finished  products  of  the  industry. 
He  shows,  with  the  aid  of  statistics,  that  at  present  the  imports  of 
finished  electrotechnical  goods  are  less  than  thope  made  in  the 
country,  particularly  in  connection  with  apparatus  and  accessories 
required  for  telegraphs  and  telephones.  This  is  explained  by  the 
tariffs  being  higher  for  finished  goods  than  for  the  raw  materials. 
He  says  that  the  famous  Russian  Siemens  &  Halske  Co.,  founded 
with  German  capital,  and  managed  by  Germans,  being  hitherto 
without  competitors  in  Russia,  made  Morse  telegraphic  apparatus 
at  £69  each,  whereas  now  this  apparatus  can  be  had  from  Russian 
factories  at  £13.  This  is  how  the  Germans  made  money  out  of  the 
Russian  Government.  The  position  with  regard  to  the  production 
of  dynamos,  motors,  measuring  apparatus  and  electric  lamps,  has 
become  very  unsatisfactory,  but  it  is  expected  that  it  will  soon 
improve,  and  that  Russia  not  long  hence  will  not  require  to  import 
these  goods  from  the  "cultured  "  Germans.  He  scys,  further,  that 
it  is  not  enough  to  raise  the  tariffs  in  order  to  ensure  the  develop- 
ment of  the  electrotechnical  industry  in  Russia  ;  it  must  be  carried 
on  with  Russian  money,  and  by  Russians.  Further  facilities  for 
credit  must  be  given,  and  geological  research  must  be  stimulated 
for  the  discovery  of  such  necessary  metals  as  tungsten  and 
thorium.  He  observes  that  in  Russia,  in  Transbaikal,  there  are 
deposits  of  thorium,  and  in  Eastern  Siberia  of  wolfram,  but  neither 
is  exploited.    Both  metals  were  imported  from  Germany. 

Alnniiniuni  Production  in  France.— The  municipal 

authorities  of  Marseilles  have  placed  under  sequestration  the 
Bauxites  Co.,  whose  headquarters  are  in  that  city,  and  whose 
capital  amounts  to  several  millions  of  francs.  At  the  end  of  June 
last  this  company  was  French,  but  about  that  period  it  became 
German,  following  on  the  acquisition  of  the  whole  of  its  shares  by 
the  Aluminium  Co.,  of  Neuhausen,  Westphalia. 

Trade    Announcements. — Messrs.    Clotoh,   Smith 

AND  Co.,  Ltd  ,  have  taken  over  new  premises  at  Regent  House, 
Kingsway,  W.C,  to  which  address  all  communications  should  be 
sent  on  and  after  the  24th  inst.  Telegraphic  address  :  "  Clufmit 
Westcent  London  ;  "  telephone  number,  "  Gerrard  3288." 

It  is  announced  that  as  Mr.  Fisher  is  serving  in  H.M.  Forces,  the 
business  of  Messes.  Fisheb  &  Hann,  electricians,  of  Egerton  Road 
and  23,  St.  Leonards  Road,  Bjxhill-on-Sea,  is  being  closed. 

Army   Contracts   Department.- The  address  of  the 

Director  of  Army  Contracts  has  been  changed  to  Imperial  House, 
Tothill  Street,  Westminster.  Further  particulars  are  given  in  our 
advertisement  pages. 


Dissolutions  and  Liquidations.— Schleydke's  Econ- 
omic Steam  Furnace  (Continental),  Ltd. — A  meeting  will  be 
held  at  33,  Craven  House,  Kingsway,  W.C,  on  April  20th,  to  hear 
an  account  of  the  winding  up  from  the  liquidator,  Mr.  R.  W. 
Ednie. 

Powers  &  Draycott,  ironmongers,  cycle  dealers  and  electrical 
engineers,  Bedwell  Lane,  Four  Oaks,  Sutton  Coldfield. — Mfsirs. 
F.  H.  Powers  and  C.  R.  L.  Draycott  have  dissolved  partnership.  Mr. 
Powers  will  attend  to  debts. 

Electric   Meters   in  Russia, — The  principal  types  of 

electrical  meters  approved  by  the  Russian  Office  of  Weights  and 
Measures  are  of  German  production.  There  is,  however,  no 
particular  shortage  of  these,  as,  according  to  a  correspondent,  there 
has  been  a  large  decline  in  the  number  of  users  of  current.  An 
effort  is  to  be  made  to  induce  the  OfBoe  of  Weights  and  Measures 
to  approve  meters  made  in  the  countries  of  friendly  and  neutral 
Powers,  such  as  Switzerland,  France,  England,  ko. 


LIGHTING  and  POWER  NOTES. 


Australia. — The  Cooma  (N.S.W.)  Municipal  Council 
has  decided  to  engage  an  expert  to  report  upon  electric  lighting 
schemes  for  the  municipality. 

Aylesbury. — Motoe  Supply. — The  U.D.C.  has  informed 

the  British  Thomson-Houston  Co.  that  it  is  willing  to  recommend 
the  company's  motors  to  intending  hirers  and  purchasers  on  terms 
contained  in  the  tender,  and  to  find  accommodation  at  the  works 
for  a  supply  of  motors  for  exhibition  purposes  on  the  company's 
responsibilitv.  An  estimate  is  to  be  prepared  for  installing  the 
E.L.  at  the  Town  Hall. 

Ballymena. — Workhouse  Lighting,  &c. — The  L.^.B. 

has  sanctioned  a  loan  of  £3  300  for  the  purposes  of  heating  and 
lighting  the  workhouse  by  electricity. 

Barnsley. — Restricted   Lighting.  —  The  Electricity 

Committee  has  made  arrangement  for  restricting  the  public  light- 
ing, in  order  to  comply  with  the  regulations  of  the  military 
authorities. 

Bath. — The  Electric  Lighting  Committee  has  decided 
to  make  application  to  the  T.C.  for  £2,000  in  respect  of  an  expected 
deficit  in  the  financial  year  1914-15. 

Bingley. — Proposed  Loan. — The  U.D.C.  proposes  to 
apply  to  the  L.G.B.  for  sanction  to  borrow  £1,000  for  electricity 
purposes. 

Blackbnrn. — New  Power  Station. — The  new  Govern- 
ment order  discouraging  local  loans  until  the  close  of  the  war  will, 
for  the  time  being,  put  an  end  to  the  proposal  to  begin  the  erection 
of  new  electricity  works  at  Whitebirk. 

Bristol. — Restricted  Lighting. — The  T.C.  has  been 

informed  that  a  further  reduction  of  street  lighting  is  necessary  ; 
lights  on  the  water  front  are  to  be  masked,  and  all  lights  not 
extinguished  must  be  darkened  at  the  top  and  upper  portion  of 
the  globe  ;  sky  signs,  facias  and  outside  lighting  must  be  dis- 
continued. 

Broadstairs. — Public  Lighting. — The  Isle  of  Thanet 

Tramway  and  Lighting  Co.  has  offered  to  light  the  streets  in  which 
its  cables  are  laid,  at  £2  17s.  6d.  per  lamp  per  annum  on  a  five 
years'  contract.  The  capital  cost  of  providing  170  standards,  based 
on  present  prices,  would  be  £637  10?.  The  IT.D.C.  has  referred 
the  matter  to  the  Lighting  Committee  for  consideration. 

Buckhurst    Hill    (Essex).  —  Prov.    Order.  —  The 

U.D.C.  has  decided  to  consent  to  the  application  of  the  County  of 
London  Electric  Supply  Co.  for  a  prov.  order  for  electric  supply  for 
the  district. 

Burnley. — Reduced    Discounts. — In  consequence   of 

the  condition  of  the  town's  finances  the  rate  of  discount  to  elec- 
tricity consumers  is  to  be  reduced  from  10  to  5  per  cent. 

Canada. — The  East  End  power  station  now  being  built 
by  the  Dominion  Power  and  Transmission  Co.,  of  Hamilton,  is 
situated  on  the  Lake  Ontario  water-front  at  the  extreme  north- 
east end  of  the  city  of  Hamilton.  The  company's  present  principal 
source  of  power  is  the  hydro-electric  generating  plant  at  Power 
Glen,  near  St.  Catharines,  and  about  35  miles  distant  from  Hamil- 
ton. At  this  development  there  is  a  head  of  26.")  ft.,  the  water 
used  coming  from  Lake  Erie,  r;«  the  Welland  Canal,  Power  is 
supplied  to  subsidiary  companies  in  Welland,  St.  Catharines, 
Thorold,  Port  Colborne,  Grimsby.  Dundas,  Brantford,  Oakville  and 
Hamilton  districts,  but  by  far  the  largest  portion  goes  to  the  city 
of  Hamilton.  Three  separate  transmission  lines,  at  45,000  volts, 
connect  the  Power  Glen  plant  with  the  main  switching  station  at 
Bartonville.  The  new  steam  plant  will  be  free  from  the  ice 
troubles  to  which  all  hydro-electric  plants  are  subject  in  cold 
weather.  The  plant  has  been  designed  for  a  capacity  of  75.000 
K.v.A.  The  turbine-generator  units  are  each  of  12,500  k.v.a. 
capacity,  operating  at  f'l.t'iOO  volts,  three-phase,  665  cycles,  2,000 
RP.M.,  and  are  of  the  Westinghouse-Parsons-Curtis  type,  equipped 
with  surface  condensers  and  Le  Blanc  air  pumpa. —  Canadian 
Engineer, 
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Belfast. — The  Harbour  Trust  reports  that  during  the 
year  a  120-ton  electric  derrick  crane  has  been  installed  at  the 
Alexandra  wharf,  also  four  5-ton  electric  gantry  cranes  for  the 
coal  trade. 

Itritisli  East  Africa. — The  increased  and  urgent  demand 
for  electricity  has  caused  the  Nairobi  Electric  Power  and  Lightiner 
Co.  to  temporarily  suspend  the  street  lighting  ;  a  new  generator  is 
on  order,  and  expected  to  be  available  in  two  months'  time. 

Cliathaiii,— TxcREASED  Tariff. — In  consequence  of  the 
great  increase  in  the  cost  of  coal  and  other  materialp,  the  Kent 
Electric  Power  Co.  annonncfs  that  from  April  Ist  the  price  of 
current  will  be  increased  tv  20  per  cent. 

Colw.vn  Bay. — L.(r.B.  Ix^rmv. — An  inquiry  was  held 
last  week  on  the  application  of  the  U.DC.  to  borrow  £35,000  for 
the  erection  of  a  refuse  destructor  and  generating  station  afijoining 
the  L.  &  N.W.  Railway  at  Bronyant.     There  was  no  opposition. 

Dublin. — Increased  Tariffs. — The  City  Electricity 
Committee  having  been  reassured  on  the  matter  of  coal  supply, 
proposes  to  abandon  the  suggested  increase  in  charges  of  Id.  and 
Jd.  per  unit,  and  to  revert  to  the  original  proposal  of  an  increase 
of  id.  and  jd.  for  lighting  and  power  respectively. 

Ealinn'. — ELEfXRic  Vehicle  Tariff. — The  Electricity 
Committee  has  fixed  the  following  tariff  for  the  charging  of  elec- 
trical vehicles  at  the  electricity  works  : — 1  Jd.  per  unit  plus  28.  6d. 
for  each  connected  for  an  off-peak  supply. 

Ediuburaii.—  Owing  to  the  increasing  demand  for 
electric  light,  the  Electricity  Committee  recommends  the  T.C.  to 
proceed  with  the  necessary  extensions  of  supply  mains  to  Juniper 
Green,  Coretorphine  and  Liberton. 

Epsom. — The  electrical  engineer's  statement  for  the  past 
quarter  shows  decreases,  as  compared  with  the  corresponding  period 
last  year,  of  41,489  units  in  the  quantity  generated,  12,700  units  in 
the  quantity  sold  for  public  lighting,  and  34,934  in  the  quantity 
sold  for  private  lighting,  while  the  units  used  on  works  show  an 
increase  of  2,620. 

filasjfow, — The  li.  of  T.  has  consented  to  the  construc- 
tion of  condensing  water  inlets,  fee,  in  the  River  C!yde,  near 
Dalmaruock  Bridge,  at  the  new  generating  station.  In  connection 
with  the  new  works  it  is  recommended  that  during  the  next  two 
years  Mr.  Lackie  should  be  authorised  to  obtain  advice  from  a 
consulting  electrical  engineer  regarding  the  installation  of 
machinery  and  plant  to  be  put  down  in  the  new  station. 

Ho'iue  (Yorks.). — E.L.  Scheme. — A  canvass  of  the 
village  is  to  be  made  on  the  proposed  supply  of  electricity,  the 
scheme  being  to  utilise  an  old  water  mill. 

Hnntiun'don. — Refuse   Destructor. — The   T.C.  has 

instructed  the  borough  surveyor  to  inspect  a  refuse  destructor  in 
another  town  of  similar  size,  with  a  view  to  one  being  installed. 

Itcliin. — Prov.  Order. — The  Southampton  T.C.  has 
informed  the  U.D.C.  that  it  has  applied  to  the  B.  of  T.  to  dispense 
with  the  ConncU's  consent  to  an  application  for  a  prov.  order 
for  E.L. 

Riugstowii. — E.L.  Scheme. — The  U.D.C.  has  now 
decided  to  formulate  an  electric  lighting  scheme,  and  application 
is  to  be  made  to  the  L.6.B.  for  a  loan  for  this  purpose. 

Riug'ston.— Price  Increase. — The  T.C.  has  decided, 

on  the  recommendation  of  the  Lighting  Committee,  to  make  an  all- 
round  increase  in  the  charges  for  lighting  of  10  per  cent.,  as 
expressed  in  fractions  of  a  penny,  except  as  regards  special  agree- 
ments, which  will  be  dealt  with  as  they  expire.  The  chairman 
of  the  Lighting  Committee  stated  that  it  would  be  better  to  wait 
until  the  Diesel  oil  engines  had  been  working  for  a  year,  before 
forming  any  opinion  as  to  their  suitability.  It  would  then  be  for 
the  Council  to  come  to  some  decision  as  to  continuing  the  works  or 
instituting  a  different  system.  If  at  the  end  of  the  year  the 
balance-sheet  was  unsatisfactory,  it  would,  no  doubt,  be  possible  to 
get  someone  to  take  the  undertaking  off  the  Council's  hands. 

Leicester. — Year's    Working. — The   accounts  of  the 

electricity  department  for  the  past  year  showed  that  the  excess  of 
receipts  over  working  expenses  was  £22,712,  and  after  paying 
interest  and  sinking  fund  charges  there  was  a  net  surplus  of 
£7,643,  which  is  to  be  carried  to  the  district  fund  for  the  relief  of 
the  rates. 

Leiji'h. — Plant  Extensio.vs. — The  proposal  of  the 
Electricity  Committee  to  duplicate  certain  plant  at  an  estimated 
cost  of  £10,000  has  been  referred  back  by  the  T.C.  for  further 
consideration. 

The  T.C.  has  decided  that  from  April  let  electricity  for  lighting 
places  of  amusement  be  charged  forat  the  flat  rate  of  3Jd.  per 
unit  ;  and  lor  power  purposes  and  outside  lighting  2{d.  per  unit  i 
to  shopkeepers,  outside  lighting,  2id.  per  unit,  these  charges  to  be 
subject  to  discount. 

LoikIoii. — Hackney. — The  T.C.  has  decided  to  adopt 
the  recommendations  of  the  Sub-Committee  that  the  annual  stock 
taking  at  the  electricity  works  lie  carried  out  by  independent  8V)tk 
takers.  ?o  that  in  future  the  accounts  of  the  undertaking  may  be 
presented  before  the  summer  recess  ;  also  that  professional 
accountants  shall  be  engaged  to  conduct  each  year  a  commercial 
audit  of  the  accounts  of  the  electricity  department. 


Bebmondset. — The  Electricity  and  Street  Lighting  Committee 
reports  that  it  has  been  necessary  to  shut  down  the  No.  2  con- 
denser (the  first  evaporative  condenser)  for  a  short  time  as  there 
was  a  leak  in  the  exhaust  pipe  running  between  the  coils  of  the 
condenser.  The  exhaust  pipe,  the  Committee  states,  is  made  of 
i-in.  plate  mild  steel,  and  is  being  continually  corroded  away. 
Another  leak  developed  on  the  1st  inst.  In  the  latest  evaporative 
condenser  the  exhaust  pipe  is  cast-iron  and  shows  no  signs  of 
corrosion.  It  will  cost  about  £180  to  replace  the  mild  steel 
exhaust  pipe  with  a  cast-iron  one,  and  it  will  probably  have  to  be 
rep'aoed  during  the  next  financial  year.  The  condenstr  ooat 
£3,295,  and  £1,112  has  been  paid  off  the  loan. 

Hammersmith.  —  The  Cartage  and  Works  Joint  Committee 
recommends  that  all  regular  employes  other  than  members 
of  the  staff  be  granted  a  temporary  weekly  increase  of 
7i  per  cent,  upon  their  wages,  provided  that  in  no  case 
shall  the  wages  amount  to  more  than  359.  per  week.  The 
Electricity  Committee  recommends,  in  addition,  that  regular 
employes  receiving  35s.  to  42s.  6d.  a  week  shall  be  paid  a  temporary 
increase  in  wages  of  2b.  per  week. 

Luton. — The  T.C.  is  recommended  to  give  a  supply  of 
current  to  the  factory  of  G.  Kent,  Ltd.,  by  means  of  an  overhead 
line,  provided  the  firm  pays  a  proportion  of  the  cost.  The  elec- 
trical engineer  is  to  report  on  the  qnestion  of  b'ghting  the  streets 
by  electricity. 

Manchester. — The  Electricity  Committee  has  decided 
to  make  a  strong  effort  to  get  the  Treasury  and  the  L.G  B.  to 
remove  the  ban  which  makf  s  it  impossible  to  proceed  with  the  big 
power  station  at  Barton.  The  scheme  involvt?  an  initial  outlay 
just  short  of  £550,000,  and  sanction  has  been  given  for  the  pur- 
chase of  the  land  and  the  erection  of  the  works.  It  was  hoped  to 
have  a  portion  of  the  new  station  at  work  by  the  autumn  of  1917. 
The  Special  Committee  of  the  T.C.  has  recommended  that  in 
order  to  meet  the  increased  cost  of  living,  a  war  bonus  of  28. 
per  week  ba  paid  to  Corporation  workmen  receiving  40s.  per  week 
or  under. 

Xornianton. — E.L.  Scheme. — The  U.D.C.  has  decided 
in  connection  with  the  proposed  electric  lighting  order  to  inform 
the  B,  of  T.  that  it  favours  an  oil-engine  plant,  but  does  not  wish 
this  to  be  binding,  should  another  system  be  found  more  advan- 
tageous. 

Rlivl,— Camp  Supply. — The  U.D.C.  has  decided  to  give 
a  supply  cf  energy  to  the  Kinmel  Military  Camp  at  the  same  rate 
as  it  supplies  other  large  consumers,  plus  Jd.  per  unit. 

South  Africa. — The  Worcester  (Cape  Province)  Muni- 
cipality is  about  to  install  its  own  electric  lighting  scheme.  The 
system  is  three-wire,  direct-current,  at  440  volts,  and  the  plant  will 
consist  of  water  turbines  (Pelton  wheels)  and  a  Diesel  engine.  The 
scheme  is  estimated  to  cost  £15  000;  the  consulting  engineer  is 
Prof.  Bohle,  of  the  South  African  College. 

A  temporary  breakdown  recently  occurred  in  the  Johannesbuag 
supply,  a  fault  occurring  in  a  main  cable  tunnel,  where  the  bitumen 
cable  insulation  began  to  burn. 

The  scheme  for  extending  the  supp'y  of  electrical  energy  in 
Port  Elizibeth  is  now  being  carried  out. 

A  complete  new  plant  has  been  ordered  which  will  consist  of  two 
1,000-KW.  turbo-alternator  sets,  with  high-prefsnre  steam  turbines 
by  Messrs.  Eraser  &  Chalmers,  alternators  by  Messrs.  Dick,  Kerr 
and  Co.,  and  surface  condcnfing  plants.  A500-KW.  motor-converter 
set  has  been  ordered  from  Messrs.  Bruce  Peebles  &  Co.,  and  the 
B.T.H.  Co.  will  supply  the  switchgear.  The  boiler  plant 
is  being  extended  by  the  addition  of  two  units,  and  a  plant 
to  mechanically  handle  the  coal  and  ashes  is  being  installed. 
Messrs.  Eraser  ic  Chalmers  are  the  principal  contractors  fur  the 
generating  plant,  and  will  be  responsible  for  the  installation,  which 
will  be  of  British  manufacture  throughout.— 5'(<«M  African  Miiiini/ 
Jiiuriirj!. 

Swintou  and  Pendlebury.— Public  Lighting.— The 

r.D.C.  has  instituted  a  charge  for  electricity  for  public  lighting  of 
Ifd.  per  unit. 

Taunton.— Proposed  Loan. — The  T.C.  has  applied  to 

the  LG.B.  for  a  lo»n  of  £1,175  for  elictrici'y  purposes,  mkios, 
services  and  transformer",  and  for  sanction  to  transfer  to  the 
mains  account  £.i50,  being  the  surplus  of  a  previous  loan. 

Tenby.— E.L.  Scheme. — The  B.  of  T.  has  informed  the 
T.C.  that  it  would  not  consent  to  give  the  Couroil  authority  to 
transfer  its  powers  to  a  company  ;  sl-o,  that  a  clause  would  be 
introdrced  into  every  order  passed  dm  ing  the  present  session  that 
no  cipital  should  be  expended  until  the  war  was  over.  The 
Council  decided  to  prcceed  with  the  application  for  the  order. 

Truro. — E.L.  Scheme. — The  T.C.  has  been  informed  by 
the  L  G.B.  that  the  time  I'oes  not  appear  opportune  for  the  rai-ing 
of  a  loan  or  for  the  installation  of  a  new  E.L.  echeme.  The  ques- 
tion was  referred  to  the  E.L.  Committee. 

Walliden. — In  connection  with  the  projected  sinking 
of  a  new  Arley  mine,  which  will  be  half  a  mile  in  dep'h,  the  Earl 
of  Ellesmere  is  having  an  extensive  eenerating  station  built  at  his 
Mosley  Common  Collieries,  near  Walkden.  A  generating  station 
has  also  been  provided  at  his  Aehton  Field  Colliery. 

Wanstcail. — Prov.  Order. — The  U.D.C.  has  deferred, 
until  the  new  Council  is  elected,  the  question  of  consenting  to  the 
prov.  order  for  E.L.,  which  i"  l>eing  applied  for  by  the  Ccunly 
of  London  Electiio  Supply  Co. 
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Wednesfield. — The  ^lidland  Electric  Corporation  for 
Power  Distribution,  Ltd.,  has  applied  to  the  B.  of  T.  for  consent  to 
use  overhead  lines  at  Wedneefield  for  the  transmission  of  energy  at 
a  pressure  of  7.000  volts 

Wells   (Somerset).— Pkov.    Obdek.— The    T.C.    has 

been  asked  by  the  B.  of  T.  for  its  observations  on  the  application 
of  the  Mid-Somerset  E.L.  Supply  Co.  for  a  prov.  order  to  supply 
electricity  to  the  district,  and  has  informed  the  Board,  that 
it  considers  the  headquarters  of  the  company  should  be  in  the 
eastern  or  coalfield  end  of  the  area  ;  that  the  prices  are  far  above 
the  ordinary  and  the  lighting  area  is  too  restricted.  For  these 
reasons  the  Corpjration  should  have  the  power  of  purchase  at  as 
early  a  date  as  possible,  because  by  reason  of  proximity  to  the 
Hendip  coalfield  it  might  be  able  to  produce  at  a  cheaper  rate. 

Winchester. — The  Electricity  Committee  reported  that 
the  output  for  the  past  year  was  129,300  units,  as  against  116,9S2 
in  the  previous  year,  an  increase  of  1 1  per  cent. 

Woodford. — Prov.  Order. — The  U.D.C.  has  decided, 

by  ."  votes  to  3.  not  to  consent  to  the  granting  of  a  prov.  order  for 
E.L.  for  the  district  to  the  County  of  London  Electric  Supply  Co.. 
Ltd.  The  reason  for  the  opposition  was  that  eight  present 
members  of  the  Council  are  not  seeking  re-election  this  year,  and 
that,  under  the  circumstances,  it  was  not  fair  to  bind  the  new 
Council. 

Vorksliire  Power  Bill. — The  Barnsley,  Bradford, 
Halifax,  Huddersfield,  Rotherham,  Sheffield,  and  WakeBeld 
Councils  have  formed  a  Joint  Committee  to  oppose  the  Yorkshire 
Electric  Power  Bill,  1915. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — P.A.Y.E.  System    Discontinued.  —  The 

Corporation  Tramways  committee  has  now  recommended  the  T.C. 
to  discontinue  the  P.A.Y.E.  system  of  callectiag  fares.  The  Com- 
mittee I'on^idera  that  haviag  regard  to  the  nature  and  extent  of 
the  oppofi'ion  to  the  system  on  the  routes  where  it  has  been  in 
operation,  it  is  not  expedient  to  oontione  it  any  longer. 

Aslitou-Huder-Lyue.  —  Proposed    Tramway    Pcr- 

CHASE. — The  T.C.  has  decided  on  the  rtcommendation  of  the  Tram- 
waysC  jmmitteetotake  steps  to  purchase  somuch  of  the  undertakin? 
of  the  Oldham,  Aahton  and  Hyde  Electric  Tramways  Co.  as  it 
within  the  borough,  and  for  acquiring,  by  lease  or  otherwise,  the 
tramway  between  the  areas  of  Waterloo  and  Bardsley  if  satisfac- 
tory terms  can  be  arranged  with  the  respective  Parish  Councils. 
The  proposed  purchase  will  be  possible  within  six  months  after 
August  7  th,  1917. 

Australia. — The  returns  of  the  N.S.W.  railways  and 
tramways  for  the  quarter  ended  December  31st  last  show  a  falling 
off  in  receipts  in  the  former  ease,  while  in  the  latter  there  was  an 
increase  in  earnings  of  £15,52*,  a  decrease  in  expenditure  of 
£26,064,  in  passengers  carried,  in  7,700,000,  and  in  mileage,  of 
535,000,  as  compared  with  the  corresponding  quarter  of  the  previous 
year. 

The  Victorian  Railway  Commissioners  have  been  informed  that 
the  first  of  the  six  10,000-KW.  Parsons  units  for  the  Newport  power 
house  has  been  sucoesifuUy  tested.  Work  is  in  progress  on  the 
boiler  house  and  a  qnantity  of  material  has  arrived. 

The  Hawthorne  (Vic.)  Tramway  Trust  is  obtaining  a  oar  body 
built  entirely  of  Australian  timber  as  an  experiment. 

An  association  of  local  bodies  is  being  convened  to  consider  a 
general  tramway  scheme  for  Northcote,  which  might  link  np 
with  lines  in  Brunswick,  Coburg  and  Essendon. 

Belfast. — A  company  is  seeking  to  secure  the  interest  of 
the  directors  of  the  old  tramway  cjmpany  ia  order  to  run  a  new 
B;r?ie3  from  the  Square,  Warrenpci  it,  to  the  Quay,  Rostrevor,  by 
means  of  electricity. 

Bolton. — In  connection  with  the  relaying  of  certain 
track,  it  has  been  reported  that  it  will  be  advisable  to  relay  a 
length  of  25  yards  of  the  South  Lancashire  C  o.'s  tramways.  The 
lattier  company  has  agreed  to  supply  the  material  if  Bolton  will  do 
the  work,  and  the  Bolton  Tramways  Committee  has  decided  to 
do  this. 

"  Chile.— Electric  Railway.— A  i',400-volt  direct- 
current  line  is  being  built  between  the  Tofo  mines  and  the  port  of 
Cruz  Grande.  The  average  gradient  on  the  1.5  miles  of  track  is  1 
in  33,  and  the  total  descent  2,000  ft.  From  a  main  power  station 
containing  three  3,500-K  v.a.  and  one  300  k.v.a.  Curtis  turbo-sets, 
energy  will  be  transmitted  at  22,000  volts  to  a  sub-station  contain- 
ing two  three-unit  1,000-KW.,  2  400-volt  synchronous  motor- 
generators.  The  line  is  to  ba  nsed  for  taking  iron  ore  to  the  coast, 
and  the  three  110-ton  locomotives  first  installed  will  be  equipped 
for  regenerative  control,  feeding  power  back  into  the  supply  system 
on  down  grades. 


China. — Railless  Traction. — After  being   in  use  for 

only  a  few  weeks,  the  system  of  railless  cars,  which  was  started  in 
Shanghai  by  the  Shanghai  Tramway  Co.,  has,  it  is  announced,  had 
to  be  suspended  for  the  time  being.  The  only  road  traversed  by 
the  vehicles  was  the  Ftkien  Riad,  and  when  everything  was  pro- 
mising well,  it  was  found  that  the  road  foundations  were  in  such 
a  weak  condition  as  to  be  unable  to  stand  the  weight  of  the  car. 
The  only  way  for  the  service  to  be  re-etartfd  is  for  the  road  to-be 
concreted,  and  it  is  hoped  that  in  due  course  the  thoroughfare  will 
be  rendered  suitable  for  the  new  traffic. 

Continental   \otes. — Italy. — In  cDnsequence  of  the 

inconvenience  caused  by  the  electric  service  in  the  Giovi  tunnel,  it 
has,  says  the  Efrista  Tecnka  d' Elettricitu,  been  decided  to  resume 
the  old  steam  service.  This  appears  to  be  due  to  the  unsuit- 
able rheostats  of  the  new  330  type  of  locomotive.  Several  of  these 
locomotives  have  been  made  without  b^ing  properly  tested.  Further 
trouble  has  arisen  from  the  supply  of  energy  from  different  sources, 
which  apparently  have  somewhat  different  frequencies. 

The  Italian  Public  Works  Department  has  granted  an  application 
for  a  subsidised  concession  for  an  electric  tramway  between  Asola, 
Montanara  and  Cremona. 

Ealinii". — The  T.C.  has  decided  to  request  the  London 
United  Tramways  Co.  to  remove  all  the  unlighted  centre  tramway 
poles,  .■)1  in  number,  and  four  centre  poles  carrying  arc  lights: 
refuges  to  an  approved  plan  are  to  be  constructed  at  the  bases  of 
the  poles  retained,  the  Corporation  agreeing  to  contribute 
£1,000  towards  the  cost  of  the  removal  of  the  poles  and  the  con- 
struction of  the  refuges,  the  liability  in  connection  with  the  posts 
carrying  arc  lamps,  and  the  proposed  refuges,  to  rest  with  the 
company. 

Glasffow. — The  Tramways  Committee  recommends  that 
the  agreement  with  the  Paisley  District  Tramways  Co.  for  the 
running  of  the  T.C.'s  tramway  cars  from  Hawkhead  Road  to 
Paisley  Cross  be  renewed,  and  that  as  a  basis  of  renewal  an  allow- 
ance of  15  per  cent,  on  the  present  rate  per  mile  be  asked  to  meet 
working  charges. 

Huddersfield. — Several  extensions  and  improvements 
to  the  tramway  system  are  contemplated.  The  Kirkgate  section 
is  to  be  re-laid,  and  on  the  Egerton  section  the  line  is  to  be  doubled 
from  the  top  of  Cemetery  Road  to  Thornhill  Road.  The  Long- 
wood  extension  is  also  under  consideration. 

Hull. — The  Tramways  Committee  has  decided  to  give 
the  drivers  and  conductors  earning  less  than  30=.  per  week  an 
advance  of  33.,  and  those  earning  more  than  309.  an  advance  of  28. 
This  will  also  apply  to  inspectois.  The  engineers  and  electricians 
will  also  be  given  an  increase,  as  the  Corporation  is  pledged  to 
recognise  the  standard  rate.  These  concessions  will  cost  the 
department  about  £9,000  a  year. 

Ilford. — Tramway  Fares. — The  Council  has  decided 
to  levy  a  Id.  rate  to  meet  the  deficiency  on  the  working  of  the 
tramways.  Mr.  L.  E.  Harvey,  the  tramway  manager,  has  reported 
on  the  question  of  fares,  against  the  \A.  fare  and  in  agree- 
ment with  the  universal  Id.  fare  which  has  proved  so  successful 
in  South  Shields.  It  the  Id.  fare  covers  standing  charges, 
plus  a  margin  for  working  costs,  it  dof  s  not  matter  how  far,  within 
reason,  the  passenger  is  carried.  Mr.  H  irvey  made  certain  recom- 
mendations in  regard  to  workmen's  Id.  return  tickets.  The 
Council  has  decided  to  allow  the  fares  to  remain  as  at  present. 

London. — The  L.C.C.  has  decided  to  grant  an  increase 
of  33.  a  week,  or  63.  a  day,  as  from  March  1st,  to  all  officers 
and  emploje3  of  the  Council  whose  wages  are  less  than  30s. 
per  week. 

Luton. — Income-Tax  Assessment. — The  T.C.  has  been 
reoommended  to  appeal  against  income-tax  assess^menta  on  "rent 
of  tramways,''  amounting  to  £951,  for  the  years  1912-15. 

Lowestoft. — Th?  engineer  has  been  instructed  to  pro- 
ceed with  repairs  to  the  tramway  track  between  Church  Road  and 
Pakefield,  at  a  cost  of  £300. 

;<lanchester. — The  Corporation  has  decided  to  offer  a 
war  bonus  of  23.  per  week  to  emplojes  earning  less  than  40s.  per 
week.  The  local  secretary  to  the  Tramway  and  '^'ehicle  Workers' 
Union  has  been  instructed  to  press  for  the  15  per  cent,  advance 
previously  applied  for. 

South  Lanos. — Owing  to  recruiting,  the  number  of  men 
carried  on  the  South  Lancashire  Co.'s  system  in  the  early  morning 
and  afternoon  is  showing  a  material  shrinkage.  The  company's 
system  runs  through  a  colliery  area  which  has  supplied  over 
12,000  coUieiv  workers  to  the  new  Armies. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Ai'O'entiue. — For  some  time  the  United  River  Plate 
Telephone  Co.  had  been  suffering  from  the  destruction  of  their 
subterranean  lines,  and  eventually  the  police  discovered  two 
ex«mploje3  of  the  company  cutting  one  of  the  cables.  They 
stated  that  they  did  it  out  of  revenge  for  having  been  dismissed. 
The  losses  suffered  by  the  company  amount  to  about  S3O,O00.  It 
appears  that  there  was  a  gang  of  men  engaged  in  doing  the 
damage. — Beriew  of  the  Sirer  Plate. 
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Provision   for  Telephones. — The  Postmaster-General 

has  written  to  the  principal  Arohib«ctural  Aasooiations  to  call 
attentiun  to  the  importanoe  of  making  adequate  arrangements  in 
the  plana  of  large  buildinjfa  for  the  installation  at  a  later  stage  of 
telephone  equipment.  Provision  should  be  made,  as  a  minimum, 
for  one  3  in.  pipe  from  the  public  footway  to  the  basement  or 
ground  floor  and  for  cables  to  the  other  floors.  It  is  also  desirable 
that  there  should  be  a  ready  means  of  leading  wires  to  the  various 
rooms  on  the  different  floors. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — April  Gth.  U.D.C.  Motor-generators  or 
converters,  one  h.t.  switchboard  and  l.t.  panels,  and  one  h.t. 
feeder  pillar.     See  "  Official  Notices '   to-day. 

Australia.  —  Sydney.  —  March  23rd.  One  150-ton 
electric  revolving  floating  crane  for  Naval  Dockyard,  Sydney. 
Particulars  from  the  Board  of  Trade  Commercial  Intelligence 
Branch,  London, 

Ayr. — The  Corporation  surveyor  is  to  invite  tenders  for 
the  extension  of  the  engine-room  at  the  electricity  station  for 
new  plant. 

Bray,— April  6th.  U.D.C.  Stores  for  electric  light 
works.     See  "  Official  Notices  '  to-day. 

Bridg'end. — April  8th.  U.D.C.  -IOO-kw.  steam  alter- 
nator.   See  "  Official  Notices  "  to-day. 

Burnley. —  March  22nd.  Electricians'  work  for  the 
B.  of  G.     Forms,  &o.,  from  Mr.  J,  S.  Horn,  Clerk,  Union  Offices. 

Carlisle.— March  31st.  Corporation.  Twelve  months' 
supply  of  jointing  materials,  oils  and  general  stores.  Forma,  &c. 
from  City  Electrical  Engineer,  Victoria  Viaduct. 

Duudalli.  —  March  23rd.  U.D.C.  Twelve  months' 
supply  of  stores  for  the  Electricity  Department.  See  "  Official 
Notices  "  March  5th. 

Dundee. — March  29th.  The  Corporation  Electricity 
Department  invites  tenders  for  stores. 

£dinbur<^'h. — March  29th.  Corporation.  Three,  six  or 
twelve  months'  supply  of  insulated  cables,  arc  lamp  carbons,  fuse 
boxes,  meters,  ko.,  lor  the  Electricity  Supply  Department.  Foims 
of  tender  (lOs.)  from  the  Electrical  Engineer's  office,  Dewar  Place. 

April  12th.  CorporaHon.  Water-tube  boilers  for  Portobello 
Supply  Station.     See  "  Official  Notices'   to-day. 

<Tilasa'0W. — The  Town  Clerk  (Mr.  John  Lindsay)  has 
been  authorised  by  the  Electricity  Department  to  advertise  for 
tenders  for  stores  (.with  the  exception  of  coal)  for  one  year  from 
May  31st. 

(ilreece. — April  15th  to  28th.  Greek  Ministry  of  Com- 
munications. Supply  and  installation  of  (1)  a  central  exchange 
and  telephone  system  at  Salonica,  (2)  a  central  exchange  at  Athens, 
(3)  telephonic  apparatus  and  accessories.  Only  firms  who  have 
carried  out  actual  working  installations  in  towns  of  100,000 
inhabitants  mav  tender.  Deposit  £400.  Local  representation. 
Particulars  in  French  can  be  seen  at  Board  of  Trade  Commercial 
Intelligence  Department  in  London.  Ministere  des  Communica- 
tions, Direction  des  Postes,  Te;egraphes  et  Telephones,  Athenr. 

Ilalita.v.  —  March  26th.  Electrical  fittings  for  si.\ 
months,  for  the  B.  of  G.  Mr,  A.  T.  Longbotham,  Clerk,  4,  Carleton 
Street, 

Hove.  —  March  26th.  Corporation.  One  .OOO-KW. 
mixed-pressure  steam  turbine,  complete  with  D.c.  230'285-volt 
generator  and  surface  condensing  plant  ;  also  a  battery  of  115 
accumulators.     See  "  Official  Notices  "  March  5th, 

Hull, — March  20th.  Corporation.  Six  or  12  months' 
supply  of  coal  for  the  Tramways  Committee.  Forms,  i:c.,  City 
Engineer's  office. 

Kirkcaldy, — March  22nd.  Corporation.  Twelvemonths' 
supply  of  braes  castings,  pitch,  iron  castings,  ka.,  for  the  Electricity 
and  'Tramways  Committee.  Forms  of  tender  from  Mr,  0.  F. 
Francis,  Burgh  Electrical  Engineer. 

Limerick,  —  March  26th.  Corporation.  Engine-room 
stores,  Jcj,  Forms  of  tender  from  Mr,  E,  B.  Thornhill,  Bjrongh 
Electrical  Engineer,  Frederick  Street. 

Loudon. — The  L.CC.  is  recommended  to  invite  tenders 
from  selected  fiim«  for  the  supply  of  an  electric  lighting  main  in 
connection  with  the  lighting  of  the  refuges  on  the  Victoria 
Embankment. 

March  31st.  L.C  C.  Installation,  218  wiring  paints,  2(i5  lighting 
points,  at  Derington  Road  Elementary  School,  Ljwer  Tooting,  S.W. 
See  "Official  Notices  "  to-day. 

Manchester. — March  23rd.  Corporation.  One  650-KW. 
rotary  converter  and  static  transformer,  for  the  Electricity  Com- 
mittee. Forms  from  Mr.  F.  E.  Hughes,  Secretary,  Electricity 
Dapartmant, 


Xew  Zealand. — Wellington. — April  30th.  Supply  of 
a  three-unit  exciter  sat,  and  1,600-KW.  generator  for  the  Lake 
Coleridge    Hydro-electric  scheme.      Specifications  from  the  Public 

Works  Office,  Wellington. 

\ottiun'liaiu,  —  March  22nd.  Corporatiou.  Twelve 
months'  supply  of  electrical  sundries  for  the  Tramways  Ujmmittee. 
Forms,  ko.  (53,),  from  Mr.  J.  Aldworth,  Genera!  Manager,  Beast- 
market  Hill. 

Rosslyulee. — Midlothian  and  Peebles  District  Asylum, 
Rosslynlee,  invite  offers  for  supplying  electric  fittings,  kc,  for  six 
months.     The  Clerk,  19,  Heriot  Raw,  Edinburgh. 

Spain.  —  The  municipal  authorities  of  Babilafuente 
(province  of  Salamanca)  have  lately  invited  tenders  for  the 
concession  for  the  electric  lighting  of  the  town. 

Swiuton    and    Fendlebury.— March   19th.     U.D.C. 

Cables,  joint-boxes,  bitumen  and  joint-box  compound.   See  "Official 
Notices"  March  5ih. 

Tenders  have  been  invited  for  the  installation  of  a  storaga 
battery  at  the  refuee-destructor  works,  and  for  mains  extensions. 

Walthauistow. — March  24th.  U.D.C.  e.h.t.  and  l.t. 
switchgear  and  cables.     See  "Official  Notices"  March  12th. 


CLOSED. 

Ayr, — The  Corporation  has  accepted  the  tender,  amount- 
ing to  £9,624,  of  the  Macintosh  Cable  Co.,  Ltd.,  for  cables, 

Blackburn, — Messrs.  Chamberlain  &  Hookham,  Ltd., 
have  received  the  contract  from  Blacftburn  for  A.c,  and  DC,  meters 
for  the  next  12  months.  The  same  firm's  tender  has  also  been 
accepted  by  Waitehaven  for  meters  for  the  ensuing  year. 

The  Corporation  Electricity  and  Tramways  Department  has 
placed  a  contract  with  Messrp.  J.  H.  Tucker  &  Co.  for  ironclad 
switches  for  the  next  1 2  months. 

Colchester,  —  The  T.O.   has    accepted    the    following 

tenders  for  yearly  supplies  to  the  Tramways  Department : — 

LightiDg  fittings  —Siemens  Bi'os.,  Ltd, ;  Joslina,  tjtd. 

Electrical  equipments  for  tramcars,— Q,  W,  Allaop  i   P.  B.  Jacliaon  anJ 

Co.  :  Lo  Carbone. 
Overh»^ad  equipment.— Brecknell,  Munro  &  Rogers  ;  Andrew  Jt  Co. 
Rubber  and  fibre.— Andrew  it  Oo, ;  B  I.  &  Helsby  Cables,  Ltd. 
Car  fittings  and  casti"g8,— Sianford  &  Co. 
Car  flttii  gs, -Malleable  Steel  Castings  Co, ;  Tempered  Spring  Co,,  Ltd. 

Equipment  &  Eotfineenng  Co.,  Ltd. 
Oils,  grease,  &c. — Joslins,  Ltd, 

(Jlasj^ow.- The  T.C.  Tramways  Committee   on  Works 

and  Stores  has  accepted  the  following  tenders  : — 

Crane  for  Kinniog  Park  substation.- Herbeit  Morris,  Ltd. 
Stoneware  ducts  for  cables.— Albion  Clay  Co.,  Ltd. 

London. — Hammersmith. — The  Electricity  Committee 
has  authorised  the  placing  of  the  following  order  for  coal  for  the 
Electricity  Department  :  — 

Harrisons  (London).— Four  barges  (SO  to  100  tons)  of  yorkshira  niitty,  at 
'24s,  per  ton. 

The  undermentioned  tenders  have  been  received  for  the  annual 
contracts  for  the  Electricity  Department  :  — 

Box  Fb.imes,  CovEHa,  Boxks,  &c, 

Johnson  &  Phillips.  Ltd (recommended)  £Sn 

W.  Lucy  .V  Co  ,  Lita.            4'B 

Hcnlcya  Telegraph  WorVs  Co.,  Ltd *7a 

B.l.  &  HJsby  Cables  Ltd W() 

Callender  s  Cable  &  C-iistructiou  Co.,  Ltd B'iS 

Svkes  4  Sugden,  Ltd '75 

Biemens  Bros,  &  Co  ,  Ltd 614 

W,  T.  Ulover  &Co.,  Ltd l.<ol 

Elecirical  Goods  (Accbssobiks). 

Oeneral  Electric  Co.                          ■  ■     {recommended)  Bib 

bromell'8  Patents  On.,  Ltd,          *^ 

Brltifb  T  b-imson-Huuston  Co.,  Ltd.                 37 

Edison  .£:  Swan  U.U.L.  Co.           ..         '^ 

A.  S.  Goodwin !» 

Insulated  Wikh, 

General  Electric  Co..  Ltd (recommendod)  £m 

A,  S.  Ooidwin           '"' 

B  I.  &  Helsby  Cables,  Ltd 164 

I.R.,  O.P.*  Telegraph  Works ><» 

Caulks. 

Pirelli,  Ltd ■•  tm 

General  Electric  Co..  Ltd.               ..     (recommended)  U6 

Live  pool  Blcctiie  Cable  Co.,  Lid 1*» 

A.  e,  Ooodwin           ■'j;' 

C.  M«cmlosh  Jt  Co.,  Ltd.              !» 

Edison  <.t  Swan  Uni  ed  Eleolrio  Light  Co i" 

I.  Frank  nburg  &  Sons      ,.                    'j^ 

Johnson  Jt  Phi  lips Jo* 

W.  T,  Henley  8  ivleg-»ph  Works,  Ltd.                  ..        •  •  'JJ 

Siemi-ns  Bros  .t  Co.,  Ltd,                      Jjo 

B,l,  &  He  sby  Cihlcs,  Ltd.                                                          ..  IW 
I.R.,  O.P.  li  Telegraph  Workn 

J.  PetcBen       

W,  T.  (Jlover  Jt  Co.,  Ltd 


IS7 
157 

IDS 


Tenders  were  received  for  prepayment  meters  from  the  British 
Thomson- Houston  Co.,  Ltd.  ;  Messrs.  Ferranti,  Ltd.  ;  Messrs.  Landis 
and  Gyr,  Ltd.  ;  and  the  B.I.  4:  Helsby  Cables,  Ltd.  The  tend«r  of 
Meeare.  Ferranti,  Ltd.,  ia  recommended. 
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The  Blectrioity  Committee  reoommends  the  Council  to  aathorise 
the  purchase  of  a  further  etock  of  coal  for  use  at  the  electricity 
woiSs  up  to  a  maximum  of  3,000  tons. 

Kensin'oton. — Tne  Guardians  have  been  recommended  to  accept 
the  tender  of  the  General  Electric  Co.,  Ltd.,  at  £38,  for  six  months' 
supply  of  electric  lamps.     Other  tenderers  were  : — 

Prjke  &  Palmer  it6 

L^^ndon  &  Rugby         ..    (irregular)    31 

"Z  "  Eie -trie  Lamp  Mfg.  Co  ,  Ltd.  ..    (irrtgular)    43 

Wni.  Huntsman  ..     49 

Siemens  Bros.  Dynamo  Works,  Ltd (irregular)    41 

Watliogton  &  Lo.,  Ltd.        ..        (five  items  only,  irregular)    31 

Imperial  United  Lamp  Co  ,  Ltd (five  items  only)    30 

CrT:elG3,  Lid (four  items  fmly,  irrtgular)    31 

Pope's  Electric  Lamp  Co.,  Ltd (five  it«ms  only)    30 

Rrimsdown  Lamp  Works,  Ltd (live  items  cnly)    82 

\'eiitys,  Ltd (four  items  only)    81 

Bermondsey. — The  B.C.  has  accepted  tenders  for  annual  supplies 
from  the  following  : — 

Meters  and  time  switches.— Chamberlain  &  Hookham,  Ltd. 

Meters,  cut-outs,  fuses,  &c.— General  Electric  (.o.,  Ltd. 

Meter  boards. — Ferranti,  Ltd. 

Cabls.— Ch4S.  Maciutosh  &Co.,  Ltd.  ;  General  Electric  Co,,  Ltd. 

Insulating  box  compound.— Dussek  Bitumen  Co. 

Carb)!  s  a-id  brushes.— Morgan  Crucible  Co  ,  Ltd. 

Condu  ts.— Thomas  Wragg  A  Sous,  Ltd. 

Steel  frames,  covers  and  joint-boxes.— Sykes  &  Sugdeu. 

St.  Martlebose. — The  Electricity  Committee  recommends  the 
acceptance  of  the  following  tenders  for  annual  contracts  : — 

Flexible  cords,  fuse  wires,  .Sc. — Pirelli,  Ltd. ;  British  Electiical.Mfg.  Co.  ; 

London  Electric  Wire  Co.  :  B.I.  &  Helsby  Cables,  Ltd. 
Underground  cabled. — Piielli,  Ltd. 
House    cables,    box    compounds    and   insulation. —  L.    Andrew    &    Co.; 

R.  Biackwell  a  Co. :  British  Electrical  .Mfg.  Co. ;  B.I.  &  Helsby  Cables, 

Ltd.;  DusFck  Bitumen  Cj. ;  J   North  Hardy;  J.  G.  Ingram  &  Sons; 

North  British  Rubber  Co.  ;  Pirelli,  Ltd. 

The  Committee  recommends  that  the  tender  of  Messr.''. 
Chamberlain  &  Hookham  (agents,  Messrs.  Venner)  be  accepted  for 
the  supply  of  1,000  meters,  as  required,  on  the  same  terms  as  last 
year,  plus  TJ  per  cent.,  owing  to  the  increased  cost  of  materials 
and  wages  ;  also  that  the  offer  of  the  Tudor  Accumulator  Co.  for 
the  supervision  of  their  batteries,  at  £85  per  annum,  be  accepted. 

Lowestoft. — The  offer  of  Messrs.  Rowlaii(is  &  Co.  to 
supply  one  dozen  gear  wheels  at  £3  (is.  each  has  been  accepted  by 
the  Tramways  Committee, 

.Mi(l(lIesbrou!>'li. — The  Corporation  has  accepted  the 
tender  of  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  for  the 
supply  of  Wotan  and  Tantalum  lamps  for  the  ensuing  12  montba. 

Sevciioaks. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  L,  H.  Russell  i:  Co.  for  installing  the  electric  light  over 
the  interior  of  the  swimming  baths. 

.Southampton. — The  T.C.  has  agreed  to  extend  for  a 
further  period  of  12  months  the  contracts  of  the  following  firms 
for  supplies  to  the  Electricity  Department : — 

Doulton  ,&  Co.— Pipes. 

B.T.H,  Co.— Meters. 

W.  Rickard,  Ltd. — V.B.  cable  (six  months). 

The  following  offers  have  been  accepted  for  supplies  of  coal : — 
A.  Usher  A  Cn. — £(0  tons  Cannock  old  coppice,  21s.  9d.  per  ton. 
Cory  Bros.  &  Co.— 500  tons  PiiiXton  slack,  21s.  per  ton. 
Bradbury,  Son  A  Co.,  Ltd.— 250  tons  Tamwonh  beans,  18s.  4d.  per  ton. 

South    Africa.  —  South  African    Railways.  —  The 

tender  of  the  S.A.  General  Electric  Co.  has  been  accepted  for  the 
supply  of  electric  incandescent  lamp?. — S.A.  Mmiixj  Journal. 

St.  Albans. — The  tender  of  Messrs.  Giffen  Bros,  has 
been  accepted  by  the  Guardians  for  wiring  the  Infirmary  for 
£16  10s.,  and  the  Board-room  block  for  £31  IDs. 

Wakefield.— Yorlsshire  (West  Riding)  Electric  Tram- 
ways Co ,  Ltd.,  has  placed  a  contract  for  single-phase  house  service 
meters,  for  a  period  of  two  years  from  March  Ist,  with  the  Elec- 
trical Apparatus  Co.,  Ltd. 


NOTES    ON    COAL    STORAGE. 


[communicated.] 

The  great  increase  in  the  size  of  central  stations,  and  hence 
in  their  rate  of  fuel  consumption  ;  the  importance  of  the 
service  which  they  render  as  a  "public  utility,"  which  must 
be  maintained  continuously  ;  the  high  normal  price  of  coal, 
and  the  readiness  with  which  quotations  soar  upwards  on  the 
slightest  pretext — all  these  factors  make  the  problem  of  coal 
storage  one  of  special  interest  to  every  central-station 
engineer.  The  problem  is  of  equal  interest  to  colliery 
engineers.  From  their  opposite  standpoints,  both  producer 
and  user  wish  to  maintain  a  stock  covering  emergency 
demands  and  delay  in  delivery,  preventing  as  far  as  possible 
interrupted  s-upply  and  broken  contracts  during  periods  of 
labour  trouble,  and  taking  advantage  of  market  or  seasonal 
fluctuations  in  price. 

Seeing  that  1,000  tons  a  week   is  now  quite  a  common= 
plate  consumption  for  a  central  station,  and  1,000  or  1,500 


tons  a  day  is  not  unknown  in  large  stations  in  the  States,  it 
is  clear  that  the  storage  of  12,  10  or  even  6  weeks'  coal 
supply  is  no  small  matter.  Storage  on  the  largest  scale  has 
been  practised  in  America  ;  indeed,  it  is  estimated  that 
storage  capacity  is  available  for  10  to  12  per  cent,  or  more 
of  the  annual  coal  production  in  the  States.  Sume  of  the 
individual  stores  are  very  large,  for  instance,  the  Lehigh 
Coal  and  Railway  Co.  has  storage  for  some  \\  million  tons, 
and  a  number  of  other  companies  for  over  naif  a  million 
tons  apiece. 

Unfortunately,  coal  does  not  improve  with  keeping,  but 
opinions  differ  considerably  as  to  the  extent  by  which  it 
deteriorates,  and  as  to  the  means  most  likely  to  preserve  it 
economically.  Having  got  some  thousands  or  tens  of  thou- 
sands of  tons  of  coal,  preferably  at  a  time  when  the  njarket 
price  is  down,  what  is  the  best  means  of  preserving  the 
fuel  'i  Three  methods  of  storage  at  least  are  available. 
The  coal  may  be  piled  in  stacks,  in  the  open  or  under 
cover  ;  or  it  may  be  put  in  bunkers  ;  or  it  may  be  placed 
in  tanks  which  are  then  filled  with  water.  Bunker  storage 
is  limited  by  considerations  of  capital  cost  to  relatively 
small  amounts  of  coal,  but  is  specially  convenient  for  tem- 
porary storage,  e.g.,  holding  a  day  or  two's  supply  for  the 
washeries  of  a  colliery  or  holding  fuel  on  its  way  (through 
the  bunkers)  to  a  boiler  installation.  The  cost  of  a  tank 
store  is  less  than  that  of  an  equal  over-ground  bunker 
capacity,  and  is  justified  in  very  much  larger  sizes  by  the 
advantages  of  wet  storage.  Ordinary  pile  storage  is  the 
simplest  and  cheapest  system,  but  it  exposes  the  fuel  to 
"  weathering "  action,  the  effect  of  which  is  to  weaken 
the  coal  mechanically,  reduce  its  heating  value,  and  introduce 
a  certain  risk  of  spontaneous  combustion. 

The  effect  of  atmosphere  and  weather  on  coals  was 
examined  very  thoroughly  by  Lecrivain,  two  or  three  years 
ago,  and  was  found  to  consist,  in  greater  or  less  degree,  in 
all  coals,  of  surface  oxidation,  causing  cracks  which 
gradually  extend  through  the  piecep,  disintegrating  ihem, 
and  expoang  fresh  surfaces.  A  preliminary  loss  of  weight, 
due  to  drying  and  escape  of  fire-damp  (methane),  is  followed 
by  a  gain  in  weight  due  to  oxidation,  and  then  a  further  loss 
due  to  formation,  by  decomposition,  of  volatile  hydrocarbons, 
which  escape.  Spontaneous  ignition  generally  follows  rapidly 
on  the  last-named  stage. 

Lecrivain's  tests  on  French  coals  showed  as  much  as 
30  per  cent,  loss  of  gas  value  (and  corresponding  reduction 
in  calorific  value)  in  a  month,  and  50  per  cent,  reduction 
in  three  months  in  the  quantity  of  ammonia  by-products  re- 
coverable. These  losses  are  higher  than  generally  experienced, 
but  it  is  not  unusual  to  find  10  or  20  per  cent,  of  the  gas 
value  of  a  coal  lost  by  air  storage,  and  if  such  coals  be  used 
for  boiler  firing,  proportionate  loss  in  steam-raising  value  is, 
of  course,  experienced.  (The  "  gas  value  "  is  about  5  per 
cent,  of  the  total  calorific  value.) 

Tests  conducted  recently  by  the  U.S.  Navy  Department 
showed  that  the  slack  New  River  coal,  which  deteriorates 
not  at  all  under  water,  loses  about  1  per  cent,  in  calorific 
value  during  12  months'  exposure  to  weather  :  larger  grades 
suffer  less  loss.  Coal  in  a  120-ton  pile  on  the  Isthmus  of 
Panama  lost  less  than  0"4  per  cent,  in  heating  value  during 
a  year's  weathering,  and  was  not  disintegrated  or  otherwise 
damaged  physically.  On  the  other  hand,  black  lignite  lost  3"5 
per  cent,  heating  value  in  three  months,  and  5 '3  per  cent,  in 
three  years  in  outdoor  3  to  6-ton  bins.  As  might  reason- 
ably be  expected,  the  loss  in  calorific  value  is  several  times 
greater  in  lignite  coal  than  in  hard  steam  varieties.  From 
average  steam  coals  there  occurs  soon  after  mining  a  loss  of 
gas  representing  01  to  0"2  per  cent,  of  the  total  calorific 
value.  The  escape  of  this  gas  is  at  least  as  serious  from  the 
explosion  risk  it  introduces  as  from  the  standpoint  of 
calorific  value.  Coal  which  exhales  much  gas  should  be 
seasoned  for  a  few  weeks  if  possible  before  stacking. 

Moisture  and  freezing  are  particularly  injurious  to  coal 
which  has  a  tendency  to  cleave,  especially  if  it  has  begun 
to  do  so  owing  to  rough  handling  and  surface  oxidation.  In 
severe  climates  the  freezing  of  exposed  piles  in  winter  is  a 
serious  consideration,  and  dynamite  has  had  to  be  used 
before  now  to  get  coal  in  winter  from  open  stacks  in  the 
States.  Alternate  dryness  and  dampness  is  particularly 
injurious,  hence  coal  should  either  be  submerged  completely 
or  stacked  in  piles  which  do  not  favour  the  accumulation  aud 
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gradual  evaporation  of  moisture.  The  disintegrating 
effect  of  weather  is,  of  course,  greatest  near  the  surface  of 
piles.  The  smaller  the  coal  the  less  the  penetration  of 
weathering,  the  effects  of  which  are  gensrally  most  marked 
in  an  outer  layer  1  or  2  ft.  thick. 

As  shown  later,  the  one  or  two  per  cent,  loss  of  calorific 
value  in  weathered  I'oal  is  saved  by  wet  storage,  but  at  the 
cost  of  roughly  the  same  indirect  loss  due  to  the  wetness  of 
the  coal  as  fired.  This  being  so,  the  chief  argument  in 
favour  of  wet  storage  is  the  elimination  of  fire  risk.  Experi- 
ments conducted  last  year  in  Yorkshire  show  that  oxidation 
of  fine  coal  exposed  to  the  atmosphere  may  easily  proceed 
fast  enough  to  cause  cumulative  temperature  rise  at  the 
rate  of  i^  F.  per  diem,  assuming  that  no  heat  escapes,  which 
is  at  least  approximately  true  in  the  centre  of  a  large  coal 
heap  to  which  there  may  nevertheless  be  sufficient  air 
access  for  oxidation  to  occur.  As  the  temperature  rises, 
the  rate  of  oxidation,  and  therefore  of  heating,  increases. 
At  about  ICO  or  17(»  F.  the  heat  of  oxidation  is  absorbed 
completely  in  evaporating  moisture.  During  this  period  the 
coal  steams  freely  and  its  temperature  remains  constant  : 
thereafter  heating  is  liable  to  proceed  quickly  and  spon- 
taneous combustion  to  occur.  Under  suitable  circumstances, 
easily  attainable  in  large  heaps,  the  presence  of  moisture 
may  actually  accelerate  spontaneous  heating,  moisture 
evaporated  from  the  parts  first  oxidised  condensing  on  and 
thus  warming  other  surfaces. 

Dust  and  smalls  naturally  heat  up  more  (luickly  than 
lump  slacks.  Warm,  moist  climates  favour  rapid  oxidation. 
The  presence  of  pyrites  in  coal  is  particularly  dangerous, 
and  so  is  the  oily  nature  of  some  varieties.  The  accumulation 
of  heat  to  any  dangerous  degree  cannot  occur  in  very  shallov 
ttacks.  In  deep  stacks  special  ventilating  pipes  or  ducts 
are  sometimes  provided,  but  in  the  event  of  self-heating 
commencing,  these  passages  may  aggravate  the  danger  by 
gently  fanning  the  incipient  flame.  From  10  to  20  ft.  is 
considered  the  limiting  desirable  depth  for  dry  coal  heaps 
in  England  and  France,  whether  in  the  open  or  under  cover. 
Besides  the  overheating  danger,  it  is  considered  that  ex- 
plosible  dust  pockets  are  liable  to  form  in  deeper  piles.  In 
American  storage  fields,  piles  up  to  80  or  'JO  ft.  in  height 
have  been  built  with  anthracite,  but  bituminous  coal  is 
found  to  be  badly  crushed  and  subject  to  decomposition 
and  overheating  risks  if  piled  more  than  35  ft.  deep. 

i)ig  lumps  rolling  down  an  open-air  stack  are  apt  to  form 
channels  round  its  base  which  act  like  the  air  ducts  in  a 
charcoal-burner's  heap,  and  increase  ihe  risk  of  spontaneous 
combustion,  particularly  if  there  is  in  the  centre  of  the  heap 
a  mass  of  small  coal  liable  to  overheating.  Fine  coal  should 
not  be  stacked  when  avoidable.  If,  as  is  generally  the  case 
in  modern  central  stations,  a  slack  coal  is  used  on  chain- 
grates,  the  reserve  coal  stock  should  either  be  kept  under 
water  (in  which  case  it  is  wet  and  messy  to  stoke),  or 
should  be  of  fairly  large  grade  and  crushed  as  and 
when  required.  Since  the  reserve  can  be  held  (particu- 
larly under  water)  for  very  long  periods  without  serious 
deterioration,  the  second  alternative  is  not  extravagant,  for 
the  more  costly  lump  reserve  coal  is  crushed  only  once  in  one 
or  several  years,  emergencies  excepted. 

Storage  under  water,  whether  fresh  or  salt,  undoubtedly 
dees  preserve  the  calorific  value  of  coal  almost  indefinitely. 
It  is  sometimes  said  that  it  renders  coal  brittle,  and  no 
doubt  fuel  subject  to  easy  cleavage  is  weakened  by  long 
immersion,  water  seeping  into  niiouLe  cracks  and  then,  by 
its  lubricating  action  and  hydraulic  rigidity,  facilitating 
breakage.  Freezingj  has,  of  course,  a  bad  disintegrating 
effect  on  coal  containing  water  in  its  fissures.  On  the  other 
hand,  the  buffer  tfi'ect  of  the  water  in  which  the  coal  is 
stored  reduces  breakage  in  dumping  and  grabbing,  so  that 
the  net  effect  as  regards  breakage  is  probably  rather  favour- 
able than  otherwise.  The  thief  value  of  water  storage  lies, 
however,  in  preventing  spontaneous  combustion,  and  it  is 
a  fortunate  though  natural  coincidence  that  those  coals  in 
which  the  risk  of  spontaneous  combustion  is  greatest,  are 
also  those  which  deteriorate  most  by  weathering,  and, 
therefore,  benefit  most  in  this  direction  also  by  sub-aqueous 
storage. 

The  first  large  under-water  coal  store  was  the  10,000-ton 
tank  built  by  the  Western  Electric  Co.  in  Chicago  13 
years  ago.     Since  then  many  others  have  been  built  for 


industrial  and  navy  use,  but  more  in  the  States  than  in 
Europe.  The  general  construction  resembles  a  swimming 
bath  (but  of  uniform  depth)  spanned  by  a  travelling  grab 
crane  and  loaded  by  a  travelling  tower  and  shoot,  or  by  grab 
crane.  The  reinforced  concrete  tank  in  which  the  Omaha 
electricity  works  stores  10,000  tons  of  coal  measures 
100  X  116  X  22  ft.,  and,  in  addition  to  the  main  reinforce- 
ment, a  number  of  old  rails  are  sunk  flush  in  the  concrete 
bottom  to  prevent  the  grab  bucket  from  injuring  the  latter 
by  impact  or  scraping.  Since  only  constructional  costs  limit 
the  depth  to  which  wet  storage  tanks  may  be  excavated,  it 
is  possible  to  store  safely  and  indefinitely  more  coal  per 
acre  under  water  than  in  dry  stacks. 

A  fact  which  is  often  overlooked  is  that  wet  storage 
generally  means  firing  wet  coal.  Fine  coal  naturally  retains 
more  moisture  than  larger  grades,  and  with  it  wet  storage 
is  at  once  most  desirable  and  most  messy  ;  with  it,  the 
sticking  and  general  messing-up  of  mechanical  stokers  is 
most  troublesome  when  the  coal  is  wet,  and  with  it  the  loss 
of  heat  required  to  evaporate  moisture  in  the  fuel  is  most 
serious.  Even  the  ordinary  amount  of  moisture  in  coal, 
which  is  nominally  dry,  accounts  for  5  to  1  per  cent,  of  the 
calorific  value  of  coal,  /.<.,  for  an  amount  of  heat  which  is 
of  the  same  order  of  magnitude  as  the  loss  in  calorific  value 
of  medium-sized  hard  coal,  during  some  months'  weathering. 
Where  water  pans  are  used  in  the  ash  pits  of  a  boiler, 
3  or  4  per  cent,  of  the  heat  value  of  fuel  may  be  absorbed 
in  evaporating  moisture  therefrom,  but  this  expenditure 
is  considered  justified  by  the  compensating  advantage  of 
smokeless  combustion  and  increased  available  heat  in  the 
combustion  chamber.  The  same  result  is  not  secured,  at  any 
rate  so  efficiently,  by  using  wet  coal,  for  the  fresh  fuel 
dries  before  it  becomes  incandescent,  and  the  steam 
liberated  escapes  without  passing  through  the  fire,  i.e., 
without  experiencing  that  dissociation  and  recombination  on 
which  the  advantage  of  wet  ash-pans  or  special  steam  jets 
depends.  After  prolonged  immersion,  some  coals  will  hold 
as  much  as  5  to  1 5  per  cent,  additional  water,  after  the 
longest  draining  that  can  reasonably  be  given.  If  the 
calorific  value  of  the  fuel  be  14,000  h.th.u.  per  lb.  and 
the  water  content  be  15  per  cent.,  its  evaporation  (requir- 
ing about  1,000  B.TH.u.  per  lb.  of  water)  will  absorb 
ri  per  cent,  of  the  heat  value  of  the  coal,  and  may  thus 
constitute  as  serious  a  loss  as  the  loss  of  calorific  value 
which  would  follow  storage  in  open-air  piles.  It  is  in  pre- 
venting decomposition  and  possible  ignition  by  spontaneous 
heating  that  water  storage  is  most  valuable. 

Coal  storage  by  producers,  to  form  a  shipping  reserve,  or 
under  compulsion  by  transport  deficiencies  or  a  flooded 
market,  is  generally  for  short  periods  only ;  a  certain 
amount  is  always  in  store,  but  it  is  not  the  same  coal 
throughout.  On  the  other  hand,  storage  by  a  large  con- 
sumer is  to  form  a  real  emergency  reserve,  and  if  the  coal 
be  stored  under  water  it  can  be  kept  almost  indefinitely.  So 
long  as  it  can  be  taken  out  as  fast  as  it  is  required  in 
emergency,  there  is  no  need  to  sacrifice  anything  to  con- 
venience of  filling  and  emptying,  and  where  land  is  valuable 
there  is  no  reason  why  buildings  should  not  be  erected  over 
the  storage  tank,  using  conveyors  for  loading  and  unloading. 
The  latter  do  not  need  much  headroom,  and  by  handling 
the  wet  coal  in  a  thin  continuous  stream,  it  is  given  most 
opportunity  to  drain  before  use.  In  such  installauons  a 
certain  working  reserve  of  fuel  should  be  kept  in  an  open 
stack  or,  usually,  in  overhead  bunkers  filled  straight  from 
trucks  on  a  railway  siding.  The  cost  of  water  storage 
equipment  is  not  excessive,  and  is  practically  limited  to 
that  of  the  tank  itself.  The  filling  and  emptying  pumps 
need  not  be  very  powerful,  and  their  cost  is  at  least  saved 
on  the  coal-handlmg  gear,  for  this  has  to  extend  over  a 
smaller  area  than  where  open  storage  is  practised. 

The  cost  of  a  complete  mechanical  coal-handling  equip- 
ment is  justified  by  the  less  breakage  of  fuel,  by  its  more 
expeditious  handling,  and  by  the  saving  in  labour  costs. 
The  mere  fact  that  an  extensive  coal  plant  can  be  con- 
trolled by  one  or  two  men  is  specially  important  to  central 
stations  in  times  of  labour  trouble.  The  telpher  system  is 
cheap,  convenient  in  operation  and  flexible  in  application. 
It  permits  of  continuous  and  practically  automatic  working. 
The  coal  routes  can  be  adapted  to  any.  shape  of  yard  in  any 
stage  of  filling.     A  travelling  terminal  bridge  with  adjust- 
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able  trips  permits  ooal  to  be  placed  or  removed  just  where 
desired,  and  one  or  two  men  can  operate  an  equipment  con- 
veying 60  tons  an  hour  over  a  mile  or  more.  lu  the 
new  Bordeaux  harbour  works,  for  instance,  a  double  aerial- 
transporter  system  carries  coal  1^  miles  from  the  wharf  to 
railvs-ay  yards  and  warehouaes,  &c.,  where  it  delivers  into 
shoots  on  a  terminal  tower.  Thence  the  coal  falls  into  trucks 
or  on  to  a  belt  conveyor  running  along  a  travelling  gantry, 
and  spreading  material  evenly  all  over  the  pile.  Grab- 
buckets,  of  20  or  30-cwt.  capacity,  on  the  gantry,  provide 
for  subsequent  collection  of  the  coal.  The  tipping  trans- 
porter buckets  run  on  an  overhead  cable  or  rails,  and  are 
towed  by  an  electrically-driven  traotor  cable  at  nearly  three 
miles  per  hour.  Up  to  200  tons  an  hour  is  handled  by  each 
transporter  (4,000  tons  a  day  total)  by  this  all-electric 
equipment. 

In  the  case  of  a  station  served  by  river  or  canal  and 
railway,  there  are  five  coaling  operations  to  be  provided  for, 
viz.,  from  waterside  to  boiler  house  o;-  storage,  from  sidings 
to  boiler  house  or  storage,  and  from  storage  to  boiler  house. 
Experience  in  the  national  coal  strike  a  year  or  two  ago 
showed  that  six  or  eight  weeks'  supply  was  the  minimum 
coal  reserve  with  which  a  central  station  should  be  provided, 
i.e.,  storage  must  be  arranged  for  anything  from  10,000  to 
100,000  tons  or  more  (the  New  York  Edison  Co.  has  150,000 
tons  storage,  besides  overhead  bunkers  in  its  stations). 
Safety  demands  that  the  reserve  be  near  the  station,  not 
only  for  convenience,  but  aho  beciuse  the  "  sympathetic  " 
strikes  of  the  twentieth  century  are  apt  to  paralyse  transport 
and  coal  supply  simultaneously.  On  the  other  hand,  it  is 
not  always  possible  to  accommodate  the  vast  reserve  desir- 
able, in  yards  immediately  adjoining  the  station,  for  as 
shown  by  the  following  data  (based  on  45  cb.  ft.  per  ton) 
over  2  acres  would  he  required  to  store  GO, 000  tons  in  a 
stack  30  ft.  deep  (the  limiting  safe  depth  for  dry  stacks  of 
most  coals)  : — 

Depth  uf  Pile.  Storage  per  Acre, 

20  ft 19,500  tons. 

30  , 29.000     „ 

40  , m  000     „ 

50  „  48,500     „ 

80 77,500     „ 

To  store  even  20,000  tons  requires  a  heap  600  ft.  long, 
50  ft.  wide  and  30  ft.  high  (or  its  equivalent),  so  that  if 
land  be  dear  or  scarce  round  the  central-station  site,  a  few 
days'  supply  may  be  kept  on  the  latter,  and  the  remaining 
reserve  within  easy  reach  by  private  light  railway  or  telpher 
system. 


REVIEWS. 


Experiments.      By   Philip    E.    EoELiiAX. 
U.S.A.  :  P.  E.  Edelman.     Price  $1.50. 


Minneapolis, 


It  is  seldom  that  we  have  read  so  refreshing  a  book  on 
Science  as  this  little  volume  on  "  Experiments,"  by  Mr. 
Edelman.  The  author  sets  out  to  give  a  "  Complete  account 
of  experimental  work  in  Science,  invention,  the  industries 
and  the  amateur  field,  with  practical  illustrations  and  work- 
ing directions,"  and  if  he  has  not  succeeded  in  giving  his 
"  complete  account,"  he  has  at  any  rate  written  a  book  at 
once  suggestive  and  inspiring. 

The  volume  is  dedicated  to  "  all  those  who  have  encour- 
aged and  contributed  to  the  progress  of  experimental  work," 
and  the  author  has  prefaced  his  book  with  an  able  essay  on 
the  value  and  need  of  experiments.  He  points  out  that 
progress  only  comes  about  through  experiments,  and  that  it 
would  be  difficult  to  think  of  even  a  few  things  that  we 
possess  that  have  not  come  to  us  by  experiments  ;  but  at 
the  same  time  he  draws  attention  to  the  fact  that  a  large 
amount  of  experimental  work  is  being  done  by  "  hit-or-miss" 
methods,  which  naturally  give  meagre  results  for  the  time 
and  energy  expended  ;  and  he  lays  special  stress  on  the 
advantage  of  possessing  a  sound  knowledge  of  fundamental 
principles  as  well  as  experimental  skill  and  resource.  This 
volume  comprises  two  distinct  books,  one  part  devoted  to 
experiments  which  may  be  repeated,  the  other  leading  to 
new  and  original  work. 


Chapter  I  deals  with  models,  copies  and  makeshifts,  and 
describes  the  latent  possibilities  of  old  cans,  jars,  sticks, 
paper,  string  and  glue  in  the  production  of  working  models. 
Chapter  II  consists  of  12  sections  devoted  to  simple  experi- 
ments in  chemistry,  including  the  preparation  and  pro- 
perties of  common  substances  such  as  oxygen,  hydrogen, 
water,  ammonia,  acids  and  sulphur.  Then  follow  chapters 
in  which  most  of  the  wonders  of  chemical  technology  find 
a  place,  e.g.,  thermit-welding,  catalysis,  electro-deposition 
and  rubber  substitutes.  Electricity  naturally  occupies  a 
considerable  space  in  this  book  of  experiments  ;  a  chapter  is 
devoted  to  the  construction  of  small  electric  motors,  and 
the  details  of  construction  are  so  carefully  given,  that  it 
would  be  diflicult  for  the  merest  novice  to  fail  to  make  a 
workable  machine.  Some  very  interesting  experiments  are 
also  described  on  electric  heating,  welding,  &c. 

In  Chapter  XI,  four  of  Faraday's  experiments  on  electro- 
magnetic induction  are  described,  and  the  repetition  of  these 
classical  experiments  is  suggested  as  leading  up  to  other 
experiments  on  transformers,  &c.,  to  be  described  later  in 
the  book.  There  can  be  no  doubt  of  the  value  of  the 
repetition  of  fundamental  experiments  such  as  these,  and  if 
such  a  course  were  taken  in  other  branches  of  science  it 
would  probably  lead  to  a  far  better  understanding  of  the 
fundamental  principles.  The  more  complicated  and  con- 
sequently less  instructive  experiments  often  performed  in 
school  laboratories  could  well  be  replaced  by  repetitions  of 
the  original  experiments  of  Oersted,  Yolta,  Faraday,  and 
Maxwell. 

Another  chapter  includes  an  account  of  the  construction 
of  a  small  transformer,  a  spark  coil,  an  interrupter,  and  an 
ozonator,  all  of  which  are  made  of  quite  inexpensive  and 
easily  procurable  materials,  but  which  are,  nevertheless, 
capable  of  doing  good  experimental  work  on  a  small  scale. 
There  is  in  Chapter  XII [  an  account  of  how  to  make  and 
use  a  small  wireless  station,  and  the  author's  reputation  as 
a  writer  on  wireless  subjects  naturally  gives  considerable 
weight  to  whatever  he  may  say  on  this  subject.  To  the 
description  of  the  wireless  telegraph  is  also  added  an 
account  of  a  wireless  telephone,  which  may  be  easily  set  up 
to  operate  over  distances  of  70  to  80  ft.  In  the  remaining 
chapters  of  Book  I  experiments  are  described  with  Tesla 
coils  and  ultra-violet  and  X-rays  ;  one  section  is  devoted  to 
Experimental  Aeronautics,  and  the  final  chapter  to  Micro- 
scopic Photography. 

From  such  a  number  of  experiments  it  is  difficult  to 
make  a  selection  ;  there  is  so  much  that  is  valuable  and  so 
little  dross,  that  justice  can  only  be  done  by  reading  the 
book  from  cover  to  cover. 

Book  II,  which  deals  with  the  principles  of  research  and 
invention,  although  occupying  less  than  a  quarter  of  the 
whole  volume,  is  nevertheless  a  most  interesting  collection 
of  suggestions  and  examples.  The  methods  and  principles 
of  research  work  are  carefully  set  out,  and  ali  hough  it  is 
obviously  impossible  to  do  more  than  merely  point  the  way 
to  successful  researching,  yet  many  pitfalls  may  be  avoided 
and  much  time  saved  by  following  the  very  sound  advice 
given  in  these  few  pages.  Some  chapters  are  added  on 
Radio-research  and  Commercial  Testing,  which  serve  as 
examples  of  the  general  methods  described  earlier  in  the 
book. 

It  is  interesting  at  this  time  to  notice  the  author's 
opinion  stated  at  the  end  of  his  book,  that  "  Scientific 
endeavours  are  least  affected  by  periods  of  military 
activity  ....  and  progress  continues  in  spite  of  economic 
and  destructive  losses." 

It  is  impossible  to  read  this  book  without  feeling  an 
increase  in  •'  keenness,"  a  passion  for  experimenting,  and  a 
desire  to  convert  the  "  vast  potential  possibilities  "  into  the 
"  kinetic  realities  "  mentioned  by  the  author. — P.  K. 


Wireless  Telegraphy.     By  Rupert  Stanley,   B.A.     Lon- 
don :  Longmans,  Green  &  Co.     Price  7s.  6d. 

Though  there  are  already  a  considerable  number  of  text- 
books for  students  on  the  subject  of  wireless  telegraphy,  it 
will  generally  be  conceded  that  Prof.  Stanley's  work  is  a 
welcome  addition.  It  is  arranged  and  written  in  a  manner 
that  will  appeal  well  to  the  student  and  give  him  a  useful 
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insight  into  the  theory  of  the  subject.  This  affords  snflSoient 
warranty  for  its  appearance,  and  for  the  same  reason  parts 
of  it  will  be  examined  in  some  detail  in  this  review.  It 
will  therefore  be  understood  that  the  criticisms  made  will, 
in  general,  apply  rather  to  specific  points  than  to  the 
character  of  the  work  as  a  whole. 

The  symbols  c  and  K,  for  current  and  capacity  respec- 
tively, are  in  general  use  throughout  the  book,  in  spite  of 
recent  conventions,  but  the  reviewer  is  not  disposed  to 
quarrel  with  this,  as  it  really  seems  a  pity  to  try  to  upset 
such  well  established  expressions  as  c^r  and  1/2kv-. 

The  second  chapter  is  devoted  to  a  brief  consideration  of 
matter  and  electrons,  with  the  idea  of  imbuing  the  student 
with  the  electron  theory  of  electrical  phenomena,  especially 
in  regard  to  radio-telegraphy.  Hence  we  learn  that  an 
electric  current  along  a  wire  is  nothing  more  or  less  than 
a  flow  of  electrons  along  the  wire,  or  from  atom  to  atom  in 
the  wire.  It  is  not  clear  to  the  reviewer  how  this  con- 
ception is  of  real  help  to  the  deep-thinking  and  serious 
student,  and  it  certainly  appears  to  be  one  on  which  he  is 
likely  to  ask  some  awkward  questions.  Thus,  considering 
a  linear  oscillator  whose  linear  dimensions  are  almost  half 
the  wave  length  given  out,  if  the  oscillating  currents  along 
the  conductor  are  alternate  fluxes  of  electrons  (which  are 
negative  charges  of  electricity  according  to  the  theory), 
then  it  is  reasonable  to  ask  if  the  positive  charges 
at  one  end  of  the  oscillator  remain  quiescent  until  the 
electrons  from  the  other  end  reach  them.  If  this 
one-sided  explanation  be  conceded,  then  seeing  that  it  takes 
a  quarter  period  for  the  positive  charges  to  be  annulled, 
it  follows  that  a  movement  of  electrons  along  the  whole 
length  of  the  oscillator  has  occurred  in  the  same  time,  thus 
postulating  a  mean  velocity,  including  starting  and  stopping, 
of  nearly  twice  the  speed  of  light,  and  this  in  spite  of  the 
fact  that  electrons  possess  inertia.  There  are  cogent 
theoretical  reasons  why  the  velocity  of  electrons  may  not 
exceed  the  speed  of  light  as  a  maximum,  and  it  would  be 
interesting  to  know  where  the  fallacy  lies.  Again  the 
student  may  well  ask  why,  if  the  electrostatic  field  is  made 
dissymmetrical  in  this  way,  the  magnetic  field  is  not  also 
dissymmetrical.  It  will  also  he  legitimate  to  ask  how  it 
comes  about  that  the  grounded  loops  of  strain  which  form 
part  of  the  propagated  wave  in  an  ordinary  wireless  system 
travel  over  the  surface,  seeing  that  one  set  of  grounded 
extremities  of  the  loops  postulate  positive  charges  on  the 
surface  of  the  ground.  Do  the  negative  charges  push  them 
on  ?  These  are  only  a  few  of  the  questions  that  would  pre- 
sent themselves  due  to  the  assumption  that  it  is  only  negative 
electricity  in  motion  that  constitutes  a  current.  It  is  the 
reviewer's  suggestion  that  while  electrons  (or.  preferably, 
"  corpuscles  ")  have  a  useful  and  well-defined  place  in  the 
theory  of  the  constitution  of  matter,  the  time  is  not  yet  ripe 
to  assume  that  electric  currents  are  in  all  cases  electronic 
fluxes  ;  and,  further,  that  such  assumption  is  liable  to 
confuse  the  serious  student.  Just  as  the  author  of  the  book 
directs  the  student's  attention  to  magnetic  strain  apart  from 
the  magnet  which  produces  it,  so  it  is  possible  to  direct  his 
attention  to  the  electrostatic  strain  apart  from  the  nature  of 
an  electric  charge. 

Another  point  of  theory  on  which  the  author  appears  to 
deceive  himself  lies  in  the  statement  that  a  current  can  only 
How  in  a  wire  when  it  connects  two  conductors  which  are 
charged  to  different  electric  potentials.  But  a  current  can 
be  made  to  flow  in  a  circular  circuit  by  a  rbanging  magnetic 
tlux  without  any  difference  of  potentials. 

In  dealing  with  questions  turning  upon  the  conductivity 
of  the  upper  atmosphere,  the  author  seriously  misquotes  Sir 
.1.  J.  Thomson  (unhss  the  reviewer  is  badly  mistaken).  The 
error  is  a  very  common  one,  hence  there  is  all  the  more 
reason  for  pointing  it  out.  The  atmosphere  at  a  certain 
stage  of  rarefaction  is  said  to  have  better  conductivity  for 
high-frequency  currents  than  sea  water,  and  for  this  state- 
ment Sir  J.  J.  Thomson  is  quoted  as  authority.  Surely, 
what  Sir  J.  J.  Thomson's  experiments  showed  was  that 
rarefied  gas  when  violently  ionised  and  in  disruptive  activity 
through  elect'ic  stresses  of  relatively  prodigious  intensity, 
possessed  this  degree  of  conductivity.  If  the  whole  of  the 
upper  atmosphere  were  rendered  intensely  luminous  by 
electrical  activity  then  we  might  expect  the  degree  of  con- 
ductivity referred  to. 


In  the  more  practical  part  of  the  book  there  are  a  few 
points  on  which  comment  might  be  made.  Thus  the  author 
dwells  too  much  on  the  need  for  winding  secondaries  of 
spark  coils  used  for  charging  condensers  with  comparatively 
thick  wire.  There  is  not  so  much  in  the  argument  as  the 
author  appears  to  think,  and  it  would  possibly  appeal  better 
to  the  student  if  the  limitation  of  condenser  voltage  were 
considered  rather  from  the  point  of  view  of  energy  trans- 
ference from  the  magnetic  field  of  the  spark  coil  to  the 
charged  condenser. 

In  regard  to  the  question  of  coupling,  the  author  appears 
to  hold  the  fallacious  view  that  if  energy  can  be  prevented 
from  returning  into  the  closed  circuit  of  a  coupled  sender, 
then  the  radiation  of  a  pure  wave  length  is  assured.  The 
assumption  apparently  is  that  coupling  waves  are  given  off 
in  succession,  and  this  appears  to  be  the  view  adopted 
by  many.  It  will  hardly  be  necessary  to  point  out  to 
any  mathematical  student  that  the  Fourier  series  is  the 
same,  whether  we  wait  till  the  energy  begins  to  return  to 
the  closed  circuit  or  consider  only  the  initial  part  of  the 
radiation.  Out  of  this  fallacy  there  has  been  an  attempt 
made  to  claim  special  qualities  for  certain  disk  discharger 
transmitters.  It  is  unfortunate  also  that  the  author  follows 
the  wrong  lead  given  by  certain  wireless  experts  in  assuming 
that  because  a  spark  gap  is  shortened  the  spark  resistance 
is  necessarily  less.  The  reverse  is  p'obably  more  frequent, 
as  witness  quenched  spark  transmitters. 


Telegraphy — Preece  and  Sivewrighl.  New  edition  ;  revised 
by  W.  Llewellyn  Preece.  London  :  Longmans, 
Green  &  Co.     Price  78.-6d. 

In  its  new  edition  this  well-known  test-book  has  been 
largely  revised  and  extended,  with  the  object  of  embracing 
more  recent  advances  in  telegraphy  and  telephony.  The 
work  of  extension  and  revision  has  been  undertaken  by 
Mr.  W.  Llewellyn  Preece.  New  chapters  have  been  added 
on  the  Baudot  system,  on  comparative  results  obtainable  with 
high-speed  telegraph  systems,  and  on  secondary  batteries. 
Practically  all  other  chapters  have  been  very  much  revised. 
Those  on  telephony  and  on  wireless  telegraphy  are  stated  to 
be  of  a  purely  introductory  character. 

The  work  is  well  got  up  and  forms  a  very  presentable 
volume.  In  the  matter  of  bringing  up  to  date  it  is  in  some 
respects  disappointing.  In  one  or  two  cases  modern  forms 
of  apparatus  or  appliances  have  not  been  referred  to.  Thus, 
old-fashioned  forms  of  Wheatstone  ABC  apparatus  are 
fully  described  and  illustrated,  whilst  more  efficient  modern 
forms  are  not  alluded  to. 

The  chapter  on  secondary  batteries  is  marred  by  inexact 
methods  of  expression.  For  instance,  it  is  stated  that  the 
internal  resistance  of  accumulator  cells  does  not  exceed 
•001.5  ohm,  without  allusion  to  limitations  imposed  by 
the  dimensions  of  the  cells  or  other  factors,  and  a  definite 
figure  for  density  of  electrolyte  when  a  cell  is  discharged  is 
given  without  reference  to  the  quantity  of  electroljte  in 
relation  to  the  capacity  of  the  cells.  Nor  is  it  made  clear 
why  "  more  distinct  signals  "  are  obtained  as  a  result  of 
using  accumulators  for  telegraph  purposes.  A  reference  to 
the  matter  of  working  costs,  as  compared  with  primary 
batteries,  would  not  be  out  of  place.  In  regard  to  the 
chapter  on  telephony,  it  is  observed  that  no  explanation  of 
working  principles  of  speech  transmission  on  central-battery 
methods  is  attempted,  though  a  number  of  figures  are  given, 
and  the  signalling  arrangements  are  explained  in  some  detail. 
In  figure  •20fi  a  distinctly  objectionable  method  of  jointing 
paper-insulated  cable  wires  is  illustrated.  On  page  L'2!i  a 
heat  coil  is  most  inadequately  described  as  a  small  coil 
which  fnses  should  a  heavy  current  flow  on  the  line.  From 
these  examples  it  will  be  seen  that  the  work  is  capable  of 
much  improvement. 

The  section  on  wireless  teletrraphy  cannot  he  commended. 
Admittedly  a  large  amount  of  ground  is  not  covered  and 
the  matter  given  is  only  intended  as  introductory,  but  many 
of  the  statements  made  are  open  to  a  considerable  amrunt 
of  criticism.  Thus,  on  page  373  an  inaccurate  definition 
of  coupling  is  given  in  which  the  term  is  made  to  refer 
only  to  the  windings  of  the  "  jigger,"  whereaa  it  embraces 
he  whole  primary  oiciUation   circuit  on  th«  one  hand,  atd 
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the  whole  aerial  oscillation  system  on  the  other.  Of  these 
the  "  j  gser  "  is  usually  but  a  small  part.  Again,  in  esplain- 
ins  the  early  Lodge  method  of  shock  excitation  on  page  368, 
reference  is  made  to  the  closed-circuit  oscillations  being 
quickly  damped  (why,  is  not  apparent)  and  to  the  aerial 
circuit  being  free  to  oscillate,  having  hid  little  induclance. 
The  italics  have  been  added.  Nor  is  it  at  all  clear  upon 
what  grounds  the  statement  is  made  that  the  Marconi 
transmifer  in  its  later  developments  is  "an  extremely 
close  approximation  to  the  ideal  requirements  of  a  trans- 
mitting wireless  station."  It  is  more  than  doubtful  whether 
there  are  any  extremely  close  approximations  to  the  ideal 
ia  wireless  telegraph  transmitters  at  present. 


FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers.— Friday,  March  lii.h.    At  8  p.m.    At 

btorey's  Gate,  S.  W.    General  Mt^eting. 
Nortb-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

March  19th.  At  7.30  p.m.  At  Bolbec  Hall,  Newcastle-upon-Tyne. 
General  Meeting. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch'.— 

Friday.  March  19th.  At  Royal  Technical  College,  Glasg  iw.  Paper  on 
"The  US9  and  Abase  of  Oils  in  Connection  with  Electrical  Plant,"  by 
Mr.  T.  C.  Thomsen. 

(Notts,  and  Derbyshire  Branch).— Saturday.  March  20th.  At  3.30 
p.m.  At  University  C'uiUge.  Notlinghim.  Papers  on  "Turbine  Pumps 
for  Colliery  Pumping."  by  Mr.  R.  H.  Willis,  and  "Utility  of  Surface 
Earthing  on  Armoured  Systems,"  by  Mr.  VV.  Webster. 
Electro-Harmonic  Society.— Friday,  March  19th.  At  8  p.m.  At  Holborn 
Restaurant.    8m ..king  Concert. 

North-East  Coast   Institution  of  Engineers  and  Shipbuilders.-Friday, 

March  19. h.  At  7.30  pm.  At  the  uecture  Theatre  of  the  tiiterary  and 
Philosophical  Society.  Westjato  Bojd,  Newcastle-on-Tyae.  Paper  on 
"The  Future  of  British  Enqineeiing  and  Shipbuilding,"  by  Mr.  E.  W. 
Fraser  Smith. 
Association  of  Engineers-ln-Charge.— Thursday,  March  SSth.  Visit  to  the 
House  of  C  jmnioQs,  Etf-'ineeiiDg  Oepartmeat. 
There  will  be  no  meeliui:  on  March  27th. 

InsUtute  of  Marine  Engineers. -Tuesday,  March  aSrd.  At  8  p.m.  At 
Tower  Hill.  Miaories.  fci.  Paper  on  *'  Comparatiye  Efficiency  of  Ijabri- 
cants,"  by  Mr.  J.  Veitoh-Wilson. 

InsUtntion  of  Electrical  Engineers.— Thursday  March  25tb.  At  8  p.m. 
At  Victoria  Embinament,  W.O.  Paper  on  "  Telephone  Troubles  in  the 
Tropics,"  by  Mr.  \V.  L.  Preece. 

(Manchester  Local  Section^.— Tuesday,  March  23rd.  At  7.3a  p  m. 
At  Engineers'  Club,  17.  Albert  Hqu*re.  Paper  on  "  Electric  Cooking, 
mainly  from  the  Consumer's  Point  of  View,"  by  Mr.  W.  R.  Cooper. 

Royal  Institution  of  Great  Britain.— Friday,  March  26th.  At  9  p.m.  At 
Alb-m*rfe  direst.  W.  t'aper  on  "Experiments  in  Slow  Citho3e  Haya," 
by  Prof.  Sir  J.  J,  Thomson,  F.R.9. 

Saturdays,  March  30th  and  27th.  At  3  p.m.  Lectures  (V  an!  VI)  on 
"  Recent  Researches  on  Atsros  and  loae,"  by  Prof.  Sir  J.  J.  Thomson, 
F.R.S. 
Physical  Society  of  London.— Friday,  March  26'.h.  At5  p.m.  At  University 
College,  Gjw)r  Street.  W.C.  Pap'ir  on  "  Th  s  Changs  of  Thermal  Con- 
dactivity  with  Fusion,"  by  Prof.  A.  W.  Porter,  F.E.S.,  and  Mr.  F.  Simeon, 


NOTES. 


Correction. — In  our  last  issue  under  "  Official  Eeturns 
of  Electrical  Companies,"  appeariner  on  page  .S6i  we,  by  a  printers' 
error,  which  we  regret,  repirtefl  the  debentures  of  the  E.  S.  Co., 
Ltd.,  as  £20,000,  instead  of  £2,000.  Oar  readers  will  remember 
that  in  our  notice  of  the  registration  of  the  company  (Elec.  Rev., 
February  12  th)  we  correctly  reported  the  capital  of  the  company 
as  £2.000.  The  operations  of  the  company  were  further  referred 
to  in  our  issue  of  February  19th. 

Electro-Harmouic  roncert, — We  wish  to  remind  our 

readers  that  the  last  of  the  Electro-Hirmonic  Society's  concerts  for 
the  season  takes  place  to-night  at  the  King's  Hall,  Holborn 
Restaurant.  The  large  and  enthusiastic  gatherings  at  all  the 
events  of  the  season  so  far  have  proved  that  the  Committee  did 
not  err  in  consitJering  that  electrical  men  wished  the  concerts  to 
be  kept  running  as  usual  as  a  relief  from  the  stress  and  strain  of 
these  serious  times,  and  it  is  hoped  and  believed  that  to-night 
there  ■wiU  be  a  large  and  representative  company  present  to  meet 
their  friends  and  to  enjoy  the  varied  and  appropriate  programme 
that  ha%  been  prepared.     Sir  John  ,Saell  will  be  in  the  chair. 

Trade  Announcement. — Me.ssrs.  Estler   Bros,  are 

temporarily  closing  their  office  at  Dowgate  Hill,  E.G.,  from  Monday, 
March  22nd,  and  their  sole  office  in  London  will  be  at  the  works, 
South  Molton  Road,  Tie toria  Docks,  E  Telephone  Xos.  :  "Eist 
S20  "'  and  "  East  40T0  "  ;  telegraphic  address,  "  Isolable,  London." 

Patents  and   ilien    Enemies. — In  connection  with 

the  Thermit  process  for  weldiag  rails  in  Australia,  Mr.  Hughes,  the 
Attorney-G  ;neral,  has  suspended  the  Goldschmidt  patents  in 
favour  of  the  Engineer-ia-Chief  of  the  Commonwealth  railways. 

The  Board  of  Trade  has  granted  a  licence  to  Messrs.  £i.  Bennis 
and  Co.,  Ltd.,  in  respect  of  Patent  No.  8966/1903,  granted  to  Bousse. 


Late  Leifal. — British  Insulated  a.-  H  elsby  Cables,  Lti>. 

r.  Ckittall. — The  concluding  stage  of  the  hearing  of  this  case, 
which  is  reported  on  page  389,  was  reached  on  Wednesday,  when 
Mr.  Greer,  K.C.,  counsel  for  the  plaintiffs,  completed  his  com- 
ments upon  the  whole  of  the  evidence.  The  Official  Referee  said 
that  owini^  to  the  nature  of  the  case,  and  its  length,  he  would 
have  to  take  time  to  consider  his  judgment  and  put  his  decision  in 
a  satiafaotory  shape. 

The  Arc  Liiip  Cabbon.s  Case — Mr.  .lustice  Eve,  in  the  Chan- 
cery Division  on  Wednesday,  March  17th,  heard  an  action  by  the 
Beck  Engineering  Co.,  Ltd.,  and  A.  M.  Billington,  against  the  Sloan 
Electrical  Co.,  Ltd.,  for  a  declaration  that  they  were  entitled  to  a 
stock  of  about  213,000  carbons  for  electric  arc  lamps  lately  stored  at 
the  Foster  Engineering  Co.'s  premises  at  Wimbledon,  and  an  in- 
junction restraining  the  defendants  from  disposing  of  thfiii  The 
defendants  counterclaimed  for  damages  in  respect  ot  an  alleged 
trespass  on  the  Foster  Co.'s  premise?  when  the  stock  of  carbons 
was  removed  by  the  plaintiffs.  The  Foster  Co.  were  originally 
defendants,  but  were  dismissed  from  the  action  last  October. 

The  plaintiffs'  case  was  that  they  had  an  agreement  with  the 
defendants,  who  acted  as  agents  for  a  Mr.  Conradty,  of  Nurem- 
berg, a  maker  of  carbons,  to  keep  a  stock  of  carbons  at  Wimbledon 
from  which  they  could  draw  in  connection  with  the  making  of  the 
Beck  electric  flime  lamp,  and  that  upon  the  cancellation  of  the 
agreement  they  were  to  be  at  liberty  to  purchase  the  stock  at  the 
current  price.  The  question  was  what  was  the  meaning  of  the 
phrase  "  current  price." 

His  Lordshio  held  that  "  current  price  "  meant  the  price  ruling 
at  the  time  the  carbon  was  taken  from  stock  and  sol<^.  and  not 
the  price  agreed  upon  between  the  parties  two  years  ago.  He 
dissented  from  the  view  that  the  purchaser  was  to  have  the  right  for 
the  duration  of  the  agreement  to  insist  upon  having  his  goods  at  a 
price  which  might  mean  making  them  at  a  loss.  He  dismissed  the 
action  with  costs,  and  said  it  really  should  have  been  brought 
against  the  German  maker.  He  also  dismissed  the  counterclaim 
on  the  ground  that  the  Foster  Co.  were  not  bailees  of  the  goods 
for  the  defendants,  but  for  the  plaintiffs  or  the  maker. 

Appointments  Vacant.— Switchboard  attendant  (25s.), 
for  Stretford  U.D.C.  ;  switchboard  attendant  (36b.),  for  Ports- 
mouth Corporation;  junior  assistant  (£88),  for  Sheffield  Electric 
Supply  Department  ;  switchboard  attendant  (•■^2s.),  for  Burnley 
Corporation  ;  electrical  fitters  (393 ),  for  drawing  office,  H.M. 
Dockyard,  Portsmouth  ;  switchboard  attendant  (278.),  for  Wake- 
field Corporation.     See  "  Official  Notices  "  to-day. 

The  Electric  Vehicle  Committee. — At  the  last  meet- 
ing of  this  Committee  it  was  reported  that  there  had  been  a 
further  demand  for  the  Electric  Vehicle,  journal ;  the  main  feature 
of  the  June  issue  will  be  "  The  Municipal  Uses  of  Electric 
Vehicles." 

The  General  Electric  Co.  has  been  appointed  the  official  manu- 
facturer to  the  Committee  for  13  months,  from  April  1st,  for  the 
illuminated  type  of  charging  station  signs,  and  the  Patent 
Eoamel  Co.,  of  Selly  Oak,  Birmingham,  has  been  appointed  the 
official  manufacturer  for  the  same  period  for  the  enamel  plate 
type. 

As  to  the  standardisation  of  metal-filament  glow  lamps  for  use 
on  electric  vehicles,  the  Committee  has  had  before  it  samples  ot 
fittings,  and  in  view  of  the  restricted  amount  of  room  has  decided 
to  recommend,  as  standard  for  electric  vehicles,  the  lamps  of  the 
size  and  voltage  recommended  by  the  Engineering  Standards  Com- 
mittee (Report  No.  69).  These  lamps  are  for  a  pressure  of  12 
volts  and,  in  view  of  the  small  energy  consumption  and  the  com- 
paratively short  hours  of  use,  the  Committee  recommends  that, 
for  the  present,  they  be  coupled  across  such  a  number  of  cells  in 
the  vehicle  as  will  give  the  required  voltage,  and  that  a  special 
extra  terminal  be  provided  on  the  cells  for  this  purpose. 

The  Technical  Sub-Committee  is  still  engaged  in  drawing  up  a 
report  as  to  the  methods  of  charging  and  standardisation  of 
charging  equipments. 

The  secretary  was  directed  to  write  to  those  London  municipal 
and  company  undertakings  charging  more  than  Id.  per  unit  for 
"off-peak  "  tupply,  expressing  the  hope  that  they  will  reconsider 
this  matter  and  come  into  line  with  the  large  number  of  supply 
undertakings  which  have  already  adopted  the  Committee's  standard 
tariff. 

Fatality. — Sheffield. — An  inquest  was  held  on  10th 
inst.  into  the  death  ot  Walter  Cirley.  a  lad  of  14  years,  who  was 
on  the  previous  Sunday  fixing  an  electric  light  outside  his  brother's 
scullery  in  Attercliffe  Road.  He  had  been  apprenticed  for  five  or 
six  weeks  to  an  electrician.  His  brother  tried  to  dissuade  him 
from  attempting  the  job.  After  the  work  had  been  finished,  his 
sister-in-law  heard  a  cry  and  found  him  hanging  from  the  wire  by 
his  arms  and  with  a  pair  of  pliers  in  his  hands.  One  of  his  legs 
was  in  a  water  tub  and  the  other  was  drawn  up.  An  employe  of 
the  Corporation  electricity  department  said  that  the  voltage  was 
200,  and  if  deceased  had  caught  the  wire  with  the  pliers  the 
pressure  would  have  sufficed  to  kill  him.  The  boy  had  no  right  to 
ba  doing  the  work.  The  rules  showed  that  the  electricity  depart- 
ment must  be  notified  when  any  work  of  the  sort  was  to  be  done, 
and  the  work  had  to  be  reported  when  completed,  but  in  this  case 
no  notification  had  been  sent.  The  wire  was  not  the  proper  wire 
(or  the  purpose,  and  the  work  had  not  been  carried  out  properly. 
The  Coroner  said  that  apparently  it  was  a  fairly  simple  job.  and 
had  been  completed,  but  carelessness  afterwards  in  interfering  with 
the  wire  while  alive  caused  the  death,  A  verdict  of  "  Accidental 
death  "  was  returned. 
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Klectric   Cooking   at  the    Bradford  Kursaal.— As 

briefly  reported  in  onr  last  iseae,  the  Bradford  City  Coancil  last 
week  opened  the  Kureaal  with  the  firet  electrically  cooked  dinner 
on  a  large  scale  that  has  taken  place  in  the  city  ;  the  plant  was 
installed  hy  the  officials  of  the  Electricity  Committee,  and  was 
supplied  by  the  Brompton  and  Kensington  Accessories  Co.,  Ltd., 
Lonrion,  with  the  exception  of  a  geyser  and  towel  rails  that  were 
supplied   by  the  British  Electric  Heater  Co..   of  Glasgow.    The 


Interior  of  the  IUin  Elecjtbical  Kitchen,  Bbadpokd  Kubsaal. 


U! 
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Electbical  Cooking  Equipment,  Gbound  Floob  Cafe. 


equipment  is  capable  of  cooking  a  table  d'hote  dinner  for  500 
persons,  and  consists  of  the  following  items  : — 

One  central  range,  fitted  with  bain  marie,  overall  dimensions 
9  ft.  3  in.  X  5  ft.  :■  2  ft.  9  in.  high,  fitted  with  four  ovens  of  I  KW. 
each,  and  measuriag  2  ft.  high  x  2  ft.  2  in.  deep  ■  2  ft.  wide  ; 
the  frame  is  of  cast-iron,  stove  enamelled  black,  with  ground 
bright  facings  and  bright  boiling  table. 

The  latter  is  fitted  with  four  2-KW.  I2in.,  six  r6-K\^-.  10-in., 
and  eight  r2-KW.  8-in.  boiling  rings. 

The  ovens  and  bailing  rings  are  arranged  for  three  regulations, 
viz.,  "high,"  "medium,"  and  "low."  The  switches  and  fuses  are 
mounted  in  conspicuous  and  easily  accessible  positions,  and  each 
oven  and  boiling  ring  has  an  indicator  lamp  to  show  when  the 
current  is  on. 

The  bain  marie  is  2  ft.  8  in.  1  ft.  9  in.  x  6  in.  deep,  and  is 
divided  into  two  compartments,  separately  controlled  by  switches 
and  fuses,  and  taking  a  maximum  of  3  kw. 

One  circular  steamer  tinned  inside  and  nickel -plated  outside, 
19  in.  in  diameter,  with  six  6  in.  deep  steaming  compartments  fitted 
internally  with  steam  channels  and  draining  holes.      The  steamer 


is  controlled  by  three  heaters  which  may  be  naed  singly  or  collec- 
tively, taking  4'5  kw.  u  v  •  ut 
One  fish  or  potato  frier  made  of  bine  planished  steel  with  bright 
mouldings,  and  having  a  compartment  2  ft.  x  18  in.  and  of  ample 
depth.  This  is  fitted  with  two  heaters  taking  4  kw.,  and  is  con- 
trolled by  four  switches  for  easily  adjusting  the  temperature  of 
the  fat  in  which  the  frying  takes  place. 

Grill.— This  has  a  grilling  area  of  24  in.  x  12  in.,  and  is  made  of 
cast-iron  and  fitted  with  grill  gu^rd, 
grilling  grid  and  drip  tin.  The 
loading  is  4"5  KW. 

One  1  0  -  gallon  nickel  -  plated 
copper  hot  water  urn  for  drinking 
purposes,  taking  3 '5  KW. 

One  lOgallon  capper  cylinder 
mounted  on  the  wall,  fitted  with 
ball  cock  and  water  gauge  for  pro- 
viding hot  water  for  washing-up 
purposes,  pipes  being  connected  to 
sinks  for  this  purpose.  This  takes 
6  KW. 

Ground  Floor  Cafe. 


One  carving  table  and  hot  cup- 
board, measuring  6  ft.  6  in.  v 
2  ft.  6  in.  X  2  ft.  9  in.,  mounted  on 
castors,  and  fitted  with  three  tinned 
copper  carving  dishes,  19  in.  x 
14  in.,  with  hinged  covers,  and  four 
7-in.  nickel  plated  gravy  and  sauce 
pots.  The  hot  cupboard  under- 
neath has  internal  dimensions  of 
5  ft.  9  in.  X  2  ft.  1  in.  X  2  ft.  high. 

There  are  three  regulations  of 
heat  provided  with  this  apparatus, 
which  takes  3'5  KW. 

Oue  double  lined  nickel-plated 
coffee  or  milk  urn  af  five  gallons 
capacity,  taking  2'5  kw. 

One  lO-gallon  hot-water  urn  for 
drinking  purposes,  3  5  KW. 

One  bread  toaster,  having  a  toast- 
ing sarfaceof  17  in.  X  11  in.,2  .T  KW. 

One  breakfast  cooker,  2  ft.  6  in 
X  2  ft.,  containing  two  8-in.  boil- 
ing rings,  one  6-in.  boiling  ring 
and  one  11-in.  x  8J  in  griU,  with 
a  total  loading  of  46  kw. 

Oae  electric  hot-water  geyser, 
fitted  in  the  counter  for  providing 
hot  water  for  washing-up  purposes 
to  two  wash  bowls,  the  amount  of 
water  being  regulated.  This  takes 
4  KW. 

Wddlc  CafK 

This  is  fitted  with  one  toaster 
(2  5  KW.),  one  hot-water  urn  (3  5 
KW.)  for  providing  water  for  drink- 
ing purposes,  one  coffee  or  milk 
urn  (2  5  kw  ),  and  one  electric 
geyser  (4  KW.),  fitted  to  the  wash 
bowls. 

Electrically  -  heated  towel  rails, 
taking  160  watts  each,  are  pro- 
vided in  each  of  the  caft'»,  in  order 
to  ensure  a  supply  of  dry  towels 
always  being  on  hand. 


An  .4iiierican  CarlionCo.— 

Aicording  to  the  American  Elee- 
trirnl  /?f'!»H'  <ind  We.iUrn  Elfcfri- 
ria  «,  the  National  Carbon  Co.,  which 
early  last  year  took  over  the 
Americin  Ever-Ready  Co..  subse- 
quently operating  its  works  as 
branches  of  the  National  Co.. 
showed  verv  satisfartory  results 
in  1911.  The  company  now  has 
ten  factories  in  operation  in  the 
States  and  one  in  Toronto.  A  new 
factory  has  been  lompleted  at  ijersey  City,  and  a  large  one  i-f 
completing  in  Long  Island  City.  The  profits  are  reported  as  equal 
to  26  per  cent,  on  the  common  stock,  as  compared  with  15  par 
cant,  for  1913.  The  preferred  and  cimmon  stoiks  aggregated 
$15,565,000,  as  against  810,000,000.  The  profit  advan.jd  from 
$1,476,621  to  S2, 215,880.  The  dividend  distributed  on  pre- 
ferred stock  advanced  from  ?315,000  to  $372,750,  and  that  on 
the  common  stock  increased  from  $330,000  to  ?j,»<2,930.  A 
bonus  of  $25,000  was  paid  to  employes  as  against  nothing  in 
1913,  and  the  surplus  figures  at  $825,618  as  compared  with 
?495,907. 

Board  of  Trade  Assistance— Tlie  Commercial  Intel- 
ligence Branch  of  the  Board  of  Trade  has  issued  lists  10,  II  and 
12  (for  the  weeks  ended  February  27th,  March  6th  and  13th)  of 
articles  which  imiuirers  desire  to  purchase. 

British  firms  interested,  as  suppliers,  in  any  of  the  goods  men- 
tinned  should  communicate  with  the  director  of  the  Branch  at 
73,  Basinghall  Street,  London.  E.C. 
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Instittttion    and   Lectnre    Xotes.— Institution    of 

ElfCtrical  Enjfineers.— Tbe  opsning  mpetin^  of  the  Calcotta 
Local  SECnoN  toit  place  on  January  28;h,  when  the  addresa  of 
the  chairman,  Mr.  W.  H,  Everett,  was  read  by  the  vice-chairman, 
Mr.  A.  K.  Taylor.  The  address  dealt  with  the  electrical  industry 
in  India  :  it  waa  shown  that  inthesupplvof  apparatus  and  machinery 
for  electric  lightinar  and  power  the  United  Kingrdom  held  by  far 
the  largest  share,  and  telegraph  and  telephone  apparatus  and 
materials  were  almost  entirely  derived  from  this  country.  The 
total  imports  in  1913U  exceeded  one  million  sterling  in  value,  the 
provinces  of  Bengal  and  Bombay  providing  78  per  cent,  of  the 
demand.  The  principal  schemes  in  operation,  or  in  progress  in 
India,  were  the  following  : — 

Wat«r  Pjwer.— Tata  Power  Co.,  Bimbiy,  32,000  Kw.  (to  be  in- 
creased to  100.000  KW.);  Cauvery  Falls,  Mysore,  12.400  KW.  ; 
Jhelum  River,  Kashmir,  4,000  KW.  ;  Darjeeliag.  i'  500  KW.  ;  Mns- 
soorie,  1,900  KW.  :  Simla,  750  KW.  ;  Jammu,  Kjshmir,  700  KW. ; 
total,  about  54  000  KW. 

Steam  and  0.1.— Calcutta.  14  810  kw.  ;  Calcutta  Tramways, 
2,900  KW.  :  Bombay,  9,000  kw.  ;  Ringoon,  5.400  KW. ;  Madras, 
3,800  KW.  :  Colombo,  1,550  kw.  ;  K  )l»r  Mines  Co..  1,500  KW.  ; 
Dacca,  900  KW.  ;  D^lhi,  840  kw.  ;  Cawnpore,  850  Kw.  ;  Gwalior, 
700  KW  ;  Lahore,  600  KW.  ;  Kindy.  540  KW.  ;  Mandalay.  520  KW.  ; 
Bikanir,  500  KW.  ;  totsl,  about  58.000  KW.,  of  which  about  1,800 
KW.  is  generated  by  Diesel  oil  engines. 

Power  was  being  transmitted  over  distames  up  to  92  miles,  at 
pressures  up  to  100,000  volts.  The  author  estimated  that  the  rain- 
fall in  the  uplands  represented  something  like  1,000  million  h.p., 
and  it  only  1  per  cent,  of  the  total  could  be  utilised  commercially 
it  represented  an  immense  annual  value  ;  the  energy  mieht  be  used 
for  the  production  of  artificial  fertilisers,  the  electrification  of 
railways  and  industrial  power.  In  Calcutta  already  some  1,229 
motors,  aggregating  10,263  b.h.p.,  were  in  use  for  commercial  pur- 
p)8ep.  Bitter  provision  was  being  made  for  the  technical  training 
of  electrical  engineers. 

The  following  gentlemen  have  been  nominated  for  the  respective 
offi:!e9  in  the  Scottish  Local  Section  : — Chairman,  Mr.  D.  A. 
Starr  ;  vice-chairman,  Mr.  J.  K.  Stothert  ;  hon.  secretary,  Mr. 
Joseph  Taylor  ;  assistant  secretary,  Mr.  Wm.  F.  Mitchell ;  chair- 
man of  Students'  Section,  Mr.  Arch.  Page  ;  Committee.  Messrs. 
Wyatt  (Greenock).  W,  W.  L^ckie.  Prof.  Maclean  (Glasgow),  Messrs. 
Arch.  Wilson  (Edinburgb),  J.  S.  Nicholson,  James  Sayers,  E.  T. 
Goslin,  George  Stevenson,  A.  S.  Hampton,  and  Prof.  Cormack, 
Glasgow.  The  nominations  will  be  confirmed  at  the  annual 
geieral  meeting  in  Glasgow  next  month. 

Students'  Section. — The  following  further  arrangements  are 
announced  for  this  session  :— 

Murch  3l9t.— DiscQSBion  on  the   applications  of  electrical  engineering  to 
warfare  ; — "  Searchlights  and  Pro]  actors,"  to  be  opened  by  E.  L.  Bmtage. 
April  14lh.— J.  M.  Heslop.    "  The  Electric  Drive  of  RiUinK  Mil's." 
April  2jth.— Annual  General  Meeting.    Laotore  on  "  The  Paragon  System," 
by  W.  P.  Dartnall. 

At  the  meeting  of  the  Birmingham  Local  Section',  on  Wed- 
nesday last,  Mr.  W.  K.  Cooper  read  his  paper  on  "  Electric 
Cooking."' 

Birmingham  Electric  Club.— On  Saturday  last  a  lecture 
was  given  by  Mr.  W.  E  Warrilow  on  "  Electric  Vehicles," 
which  was  illustrated  by  lantern  slides.  In  the  course  of  the 
discussion,  Mr.  W.  A.  Jackson  (borough  electrical  engineer. 
West  Bromwich)  said  that  the  petrol  buses  in  his  district 
had  been  commandeered  by  the  Government  ;  they  got  some 
more,  but,  fortunately,  the  Government  took  them  also,  and 
then  they  got  Elison  fbattery  'buses.  The  last  were  slower 
and  more  costly  to  buy,  but,  on  the  figures  guaranteed  by 
the  makers,  tbtv  would  save  £400  per  annum  over  the  petrol- 
driven 'buses,  ana  he  was  confident  that  as  a  result  of  experience 
with  them  the  West  Bronivich  Corporation  would  ultimately  re- 
place the  horse-drawn  vehicles  used  by  the  st'eet  cleansing  de- 
partments with  electric  dust  carts,  &c.  Mr.  Hargreaves  (Edison 
Co.)  said  he  took  three  commercial  vehicles  a  distance  of  3  000 
miles  through  the  Midlands  last  summer  and  had  experienced  no 
diflBcultv  in  obtaining  a  charge. 

MunicipaliSiition  of  the  Berlin  Electiicitv  Works. — 

It  is  ofBnally  announced  by  the  Berlin  City  authorities  that  the 
'■  majistracy  "  decided  at  the  meeting  on  February  23rd  to  proceed 
with  the  municipalisation  of  the  Berlin  Electricity  Works.  As  a 
result  of  the  course  of  events,  it  is  said  that  room  no 
longer  exists  for  a  conflict  of  opinion  within  the  majistracy  or  for  a 
decision  of  a  majority  against  a  minority  in  the  matter.  The 
lignite  coal  fields  of  Golpa-Jesmitz,  which  have  been  held  in 
prospect  by  a  company  as^^ociated  with  the  Berlin  IC  -I'ricity 
Works  Co.  and  the  A. E.G.  for  meeting  the  supply  of  energy  for 
Berlin,  are  now  intended  for  other  purposes  in  the  interest  of  the 
country,  and  no  other  solution  therefore  is  presented  than  that 
of  taking  over  the  works  for  municipal  administration.  As  a 
result  of  this  announcement  the  city  of  Berlin  will  acquire  the 
works  on  October  Iej  next  provided  that  the  City  Council  itself 
agrees  to  the  scheme  which  has  just  been  placed  before  it  for  this 
purpose.  It  i',  however,  considered  probable  under  the  prevailing 
circumstances  that  as  in  the  majistracy,  so  in  the  Municipal  Council 
itaelf,  will  there  be  a  majority  of  votes  cast  in  favour  of  the  scheme. 
The  present  agreemen';  expires  in  Ootober,  and  in  view  of  this 
fact  the  city  has  been  in  negotiation  with  the  Berlin  company  for 
a  long  time  past  with  the  object  either  of  securing  considerably 
more  faifourable  terms  for  supply  and  a  larger  share  in  the  profits, 
or,  if  this  were  not  possible,  of  taking  over  the  undertaking.  The 
question  of  converting  the  works  into  a  joint  private-municipal 
enterprise  has  been  dismissed  for  practical  reasons  as  well  ae  on 
»ocount   of    opposition   offared    to    the   eug^|?eat«d   community    of 


interests,  whilst  the  diversion  of  the  distant  lignite  fields  to  the 
other  objects  has  also  placed  a  different  complexion  on  the  question. 
During  the  past  few  years  the  city  has  received  from  the  company 
about  £350,000  per  annum  as  tax  and  share  in  the  profits,  and  the 
decision  to  absorb  the  undertaking  is  based  upon  the  assumption 
that  the  net  yield  to  the  city  will  be  greater  than  this  sum  under 
municipal  administration.  It  is  calculated  that  the  purchase  price, 
which  will  be  settled  according  to  the  book  value  on  October 
1st,  will  reach  about  £6  5OO,0OC  ;  but  the  raising  of  the 
necpssary  money  under  existing  circumstances  will  be  difficult, 
whilst  money  is  expected  to  be  dearer  after  the  conclusion  of  the 
war.  The  reference  previously  made  to  the  extensive  lignite  coal 
fields  of  Golpa-Jessnitz  is  explained  by  the  fact  that  the  company 
concerned  has  just  entered  into  a  contract  of  many  years'  duration 
for  the  annual  supply  of  500,000,000  KW.-hours  to  an  undertaking 
which  is  to  produce  artificial  fertilisers,  and  a  second  company  is 
being  formed  which  will  require  a  further  quantity  of  2.'jO,000,000 
KW.-hours  every  year. 

London   Electrical   Morkers"  Demands.— We  have 

received  the  following  communication  : — 

"  The  following  is  a  brief  account  of  a  meeting  of  the  London 
members  of  the  Union  : — ■ 

"  At  a  largely-attended  meeting  of  the  London  members  of  the 
Electrical  Trades  Union  it  was  decided  by  an  overwhelming 
majority  of  those  present,  to  press  for  an  advance  of  wages  of 
lid.  per  hour  for  all  grades  of  electrical  workers  employed  in 
the  metropolis.  The  application  presented  to  the  London 
Electrical  Masters'  Association  for  one  shilling  per  hour  with  a 
48-hour  week  was  ratified,  and  it  was  further  decided  that  a 
special  code  of  working  rules  for  men  engaged  on  ship  work 
should  be  circulated  to  all  employers  in  the  Port  of  London. 

"The  wiremen  employed  on  the  London  County  Council  tram- 
ways, both  members  of  the  Electrical  Trades  Union  and  non- 
memijers,  struck  work  on  Saturday  last  to  secure  the  recognition  of 
10^1  per  hour  as  the  minimom  rate.  Should  there  not  be  an  early 
settlement  satisfactory  to  the  men,  it  is  stated  there  may  be  an 
extension  in  dispute.  The  London  Electrical  Masters'  Association 
agreed  with  the  Union  that  the  rate  for  wiremen  should  be  lOid. 
per  hour  as  from  July  last.  "  j    potter 

"  Dif.  Sec  ,  Elec.  Irades  Unioiu 

"Kilburn,N.W.,  -V«ro/(  17M,  I91.V 


OUR    PERSONAL    COLUMN. 

The  Editors  inrite  electrical  engineers,  whether  c07ineeted  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railwaij  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Before  leaving  to  take  up 

his  new  appointment  with  the  Pirelli  Co.,  Ltd.,  Mr.  W.  A.  Bbown, 
who  was  the  distributing  engineer  to  the  St.  Paacras  Borough 
Council  for  a  period  of  nearly  18  year?,  was  the  recipient  of  an 
electric  hot  plate  from  the  clerical  staff,  and  a  set  of  cut-glass  rose 
bowls  from  the  men  and  staff  of  his  department.  Both  presenta- 
tions were  made  by  Mr.  Sydney  W.  Baynes,  the  chief  electrical 
engineer,  who  expressed  the  regret  of  all  at  Air.  Brown's  leaving 
the  service,  and  wished  him  every  success  in  his  new  sphere.  At 
a  meeting  of  the  Electricity  Committee  on  the  11th  inst.,  the 
Mayor  (Alderman  Joseph  May),  on  behalf  of  the  Committee,  pre- 
sented to  Mr.  W.  A.  Brown  a  silver  stop  watch  suitably  engraved,  as 
a  memento  from  the  Committee,  and  spoke  in  highly  complimentary 
terms  of  his  services  to  the  Council. 

The  Bingley  Council's  Electricity  and  Tramways  Committee 
recommended  that  the  salary  of  the  electrical  engineer  (Mb  F.  C. 
Pedley)  be  increased  by  £30  a  year,  and  that  of  the  assistant 
engineer  by  £26  a  year.  The  recommendatii  n  was,  after  discns- 
sion,  adopted. 

It  is  recommended  that  the  salary  of  Mb,  H.  A.  K ell,  chief 
assistant  engineer  at  the  Luton  electricity  works,  be  advanced  by 
£20  to  £200. 

The  Stoke  Xewington  B  C.  has  been  recommended  to  grant  the 
following  increases  in  the  salaries  of  members  of  the  staff  of  the 
electricity  department : — Mb.  S.  Hann,  electrical  engineer,  £280 
to  £290  per  annum  ;  Mb.  H.  Labge,  chief  assistant,  £130  to  £140, 
reserving  for  future  consideration  an  honorarium  fnr  his  services 
in  acting  as  borough  electrical  engineer  during  Mr.  Hann's  absence 
with  the  Forces  ;  Mb.  E  G.  Mackenzie,  sub-station  assistant,  £2 
to  £2  2s.  per  week  ;  Mr.  A.  H.  Gay,  sub-station  assistant,  £1  15f. 
to  £2  ii.  :  Mb  a.  E.  Collings,  sub-station  assistant,  £1  l-Ss.  to 
£2;  Mr.  G.  F.  Malden.  temporary  sub-station  assistant,  £1  12s. 
to  £2  ;  Mb.  A.  S.  Ctjsfing,  temporary  sub-station  assistant,  £1  12b. 
to  £1  IBs.,  reserving  further  onsideration  of  salary  to  take  place 
after  the  lapse  of  six  calendar  months;  Messrs.  Ford,  R^yseb 
and  Laws,  engine  drivers,  an  addition  of  2s.  per  week  ;  Mb.  S. 
Bone,  clerk,  an  addition  of  4-  aad  Mb.  G.  Hodges,  night  duty 
man,  an  addition  of  28.  per  week. 

Tramway  Officials.— The  Plymouth  T.C.  has.  by  46 

votes  to  10,  reji-cted  the  recommendation  of  the  Tramways  Com- 
mittee regarding  the  appointment  of  Mr.  C.  B.  Everson,  mentioned 
in  the  last  isSne  of  the  Elec.  Rev. 

Southampton  Tramways  Committee  has  reoelve  j  48  applications 
for  the  post  of  tramways  msnajer.     The  following  cundidates  h»T« 
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been  selected  for  interview  : — Mr.  H.  Pillinsr.  Accrintfton  ;  Mr.  F. 
Buckley,  Wiean  ;  Mr.  W.  Billingrton,  Salford  ;  Mr.  W.  T.  Rob-son, 
South  Shielde  Corporation  tramways.  A  deputation  has  been 
appointed  to  visit  the  to«vna  and  to  interview  the  selected  candi- 
dates where  they  are  at  present  eognged,  and  report. 

(lieneral. — The  undermentioned  have  been  appointed 
members  of  the  L  C,C.  Highways  Committee  for  19H-15  : — Lord 
MonkBretton,  Sir  John  Benn,  Messrs.  D.  Davies,  6  A.  Dntfield,  H.  H. 
Gordon,  W.  Haydon,  G.  H.  Hume.  W.  Hunt,  H.  Maika,  T.  Prestigre, 
A.  C.  Rawson,  A.  H.  Scott,  S.  J.  Thomas,  H.  Ward,  and  A  W.  Yeo. 

In  the  Luniloii  Gazette  on  Tuesdny  the  followiner  appeared  :  — 

Territorial  Force. — Electric  Lights  Company.  RDger  H.  Emmett, 
Robert  Bnrleigh. 

Xo.  5  Electric  Lights  Companij  ;  Alfred  Thurston  Taylor  to  be 
second  Lieutenant,  March  17ih. 

The  Axbridere  Board  of  Guardians  has  increased  the  salary  of  the 
electrical  engineer  at  the  workhouse  (Mr.  F.  C.  Harris)  from 
£80  to  £100  a  year. 

Mr.  George  Sutton,  M.I.E.E..  managing  director  of  Messrs. 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  has  been  elected  to 
succeed  the  late  Mr.  J.  F.  Albright,  as  chairman  of  the  Kent  Electric 
Power  Co.,  and  Mr.  H.  B.  Hakvev,  M.I.E.E.,  who  has  for  the  past 
six  years  been  the  company's  manager  and  engineer,  has  been 
elected  to  the  vacant  position  of  director. 

It  is  announced  that  Mr.  David  Willock  has  been  elected  to  a 
seat  on  the  Board  of  the  Electric  Cmatruction  Co.,  Ltd.,  rendered 
vacant  by  the  death  of  Mr.  William  Bulloch. 

Mr.  Ale.x.  Spencer,  a  director  of  Messrs.  George  Spencer 
Moulton  &  Co.,  Ltd.,  has  been  elected  a  director  of  the  British 
Westinehouee  Electric  and  Manufacturing  Co.,  Ltd. 

In  the  Italian  Senate  on  Tuesday,  Mr.  Marconi  was  introduced 
to  the  House  as  a  new  senator  with  the  customary  formalities. 
Press  dispatches  state  that  he  was  received  with  long  and  enthu- 
siastio  aDplanse.  in  which  the  Dublio  in  the  gallery  i  jined. 

Obituary. — Mr.   H.  Ward   Leonard. — We   regret  to 

read  in  our  American  exchanges  of  the  death  which  occurred 
suddenly  on  February  18lh  in  New  York,  of  Mr.  H.  Ward  Leonard. 
Mr.  Leonard  was  54  years  of  age,  and  at  the  time  of  his  death  he 
was  attending  the  mid-winter  dinner  of  the  American  Institute  of 
Electrical  Engineers,  of  which  he  was  at  one  time  a  vice-president, 
and  at  another  manager.  The  American  Electrical  licriew  says 
that  when  he  was  23  years  of  age  the  deceased  gentleman  became 
associated  with  Mr.  Edison,  as  one  of  four  engineers  on  his  staff 
selected  to  introduce  the  Edison  central-station  system,  and  three 
years  later  he  wai  appointed  general  superintendent  of  the  Western 
Electric  Light  Co.  in  Chicago.  After  some  years  in  private  con- 
sulting practice,  he  for  a  year  or  two  acted  as  general  manager  of 
the  light  and  power  departments  of  the  combined  Edison  interests 
for  United  States  and  Cinada,  and  subiequently  in  1891  estab- 
lished his  own  independent  manufacturing  business,  which  is  sfill 
operating  as  the  Ward  Leonard  Electric  Co.,  at  Bronxville,  N.Y. 
For  some  years  past,  Mr.  Leonard  had  not  tsken  an  active  part  in 
the  affairs  of  the  company,  but  had  been  engaged  in  experimental 
work  and  in  the  development  of  his  many  inventions.  Practically 
all  the  ships  in  the  U.S.  Navy  are  fitted  with  his  system  of  control, 
this  application  following  upon  the  successful  use  of  the  system  in 
one  turret  of  the  Broohhjn  during  the  Spanish-American  war. 
His  system  of  motor  control  was  applied  to  the  moving  sidewalk 
at  the  UiQO  Paris  Exposition  after  other  systems  had  been  applied 
unsuccessfully.  He  was  an  early  worker  in  connection  with  the 
electric  lighting  of  railway  trains — indeed  his  first  invention  of 
all,  in  1888,  related  to  that  subject.  He  was  connected  with  many 
technical  and  other  associations,  had  delivered  many  papers  and 
addresses  before  them,  and  was  awarded  various  medals. 

Mb.  F.  E.  PoLLARn. — The  death  has  occurred  at  Hertford,  at  the 
age  of  65  years,  of  Mr.  F.  E  Pollard,  a  member  of  the  Research 
Sub-Committee  on  Insulating  Oils  appointed  by  the  Institution  of 
Elfftrioal  Engineers. 

Mu.  Thomas  Swinyabd. — The  Times  reports  that  the  death  took 
place  in  New  York,  on  February  2.'iih,  of  Mr.  Thomas  Swioyard, 
who  went  to  Canada  in  1862,  at  the  request  of  the  British  share- 
holders of  the  Great  Western  Railway  Co.  of  Canada,  as  their 
general  manager.  He  was  appointed  general  manager  of  the 
Dominion  Ttlegraph  Co,  in  1875,  and  subatqusntly  president,  an 
office  which  he  held  until  his  death. 

Mr.  HowEi.L  AsHBBiDOE  GoDBV,  who  had  spent  four  years  at 
Faraday  House,  and  joined  the  H.A.C.  at  the  beginiiiog  of  the 
war,  died  on  February  19th  in  hospital  in  France  as  the  resuit  of 
wounds  received  in  action  on  February  14th. 

In  the  latest  casualty  list  there  appears  the  name  of  Spxjond- 
LlKHT.  J.  L.  MoFiETT,  Royal  Scots  Fusiliers,  who  has  been  killed 
in  action.  Lient.  Moffett  was  27  years  of  age,  and  obtained  his 
commission  last  September.  He  was  educated  at  Watford  Grammar 
School  and  Manchester  University,  where  he  graduated  B.Sc 
(Eog.).  He  was  an  Apsociate  of  the  Institution  of  Electrical 
Engineers.  Up  to  18  months  ago  he  was  engaged  at  the  Lines, 
and  Yorks.  Riilway  Co.'s  Works  at  Horwich,  near  Bolton  H-ileft 
there  to  take  a  position  with  the  Chloride  Co,  at  Clifton,  near 
Manchester.     He  had  been  at  the  Front  five  weeks. 

Will.— The    late  Mr.  W.  Edgar  Allex,  of  Sheffield 

CEdgar  Allen  &  Co.,  Ltd.,  Imperial  Steel  Works),  left  £271,0fi8 
gross  and  £251,792  net.  Various  charities  and  employ^f  benefit  to 
the  extent  of  £150,000.  After  various  legacies  are  dealt  with,  he 
leaves  two-fifths  of  the  residue  to  the  University  of  Sheffield, 
partly  to  the  Committee  of  the  Applied  Science  Department,  and 
partly  for  founding  Edg^ar  Allan  Soholarshipi  for  atiidante  at  the 
Univertity. 


NEW    COMPANIES    REGISTERED. 


Drycells.   Ltd.   ('139,60.5).— This  company  was  registered 

on  March  lllh  with  a  capital  of  £"^00  in  10s.  shares,  to  carry  on  the  business 
of  manufacturers  of  electric  refill  batteries  for  pocket  and  other  lamps.  The 
sub.'.cribers  (with  five  shares  each)  are  :  R.  VV.  Gale,  259,  Goldhawk  Road,  W., 
clerk;  J.  Dunkley,  46,  Devonshire  Road.  Colliers  Wood,  Merton,  S.W.,  elec- 
trician. Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  five;  the  first  are  R.  \V.  Gale  and  W.  H.  R.  Harerave.  Quali- 
fication  £i.     Registered  office  :  24,  John  Street.  Bedford   Row,   W.C. 

Sunlight  Manufacturing;  Co.,  Ltd.  (139,636).— This  com- 
pany was  regist.ired  on  March  13th.  with  a  capital  of  ^1,000  in  £\  shares,  to 
carry  on  the  business  of  manufacturers  of  and  dealers  in  electric  batteries  for 
pocket  lamps  and  torches,  general  electrical  goods  and  accumulators,  magnetos, 
irotor-cars.  motor  and  other  cycles,  etc.  The  subscribers  (with  one  share  each) 
are:  J.  Abrahams.  54.  Redcross  Street.  E.G..  manufacturer's  agent;  P.  .Abra- 
hams. 54.  Redcross  Street.  E.C,  manufacturer's  agent.  Private  companv.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five:  the  first  are 
].  Abrahams  and  P.  Abrahams  (both  permanent).  Qualification  100  shares. 
Registered  office:   1  &  3,  Paxton  Road,  Tottenham,  N. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Sterling    Teleplione    and    Electric    Co.,    Ltd. — Mortgage, 

dated  8th  ?"ebruary,  1915.  to  secure  ;^10.000  and  further  advances,  charged  on 
certain  land  at  Dagenham,  Essex,  and  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Holder  :  Secretary  of  State  for 
War. 

Newcastle=upon=Tyne   Electric  Supply  Co.,  Ltd. — Charge. 

as  substituted  security  on  shares  in  CarviUe  Site  and  Power  Co.,  Ltd.,  which 
may  be  acquired  by  the  company,  dated  5th  March.  1915  (supplemental  to 
trust  deeds  dated  30th  June.  1909.  and  10th  November,  1914,  securing  ;^854.500. 
debenture  stock).  Trustees  :  Rt.  Hon.  Viscount  Ridley,  and  Rt.  Hon.  W.  B. 
Cunliffe. 

Foster  Engineering  Co.,    Ltd. — Issue  on  10th   Februarv, 

1915.  of  ;^3.208  7s.  2d.  debentures,  part  of  a  series  of  which  particulars  have 
already  been  filed. 

Carrara^Persilia  Electric  Railway  and  Power  Co.,  Ltd. — 

Deed  of  further  charge  on  a  certain  concession,  and  company's  other  assets, 
present  and  future,  including  uncalled  capit.il,  dated  25th  Februarv,  1915.  sup- 
plemental to  charge  dated  25tK  May.  1914.  to  secure  ,^40.000.  Holders:  Com- 
mercial  Bank  of  Scotland.  Ltd..  62,  Lombard   Street.   E.G. 

Curtis    and    Co.,    Ltd. — Particulars    of   .£500  debentures, 

created  22nd  Februarv.  1915.  filed  pursuant  to  Section  93  (3)  of  the  Companies 
(Consolidation)  .Act.  1908.  the  amount  of  the  present  issue  being  ;^50.  Property 
charged  :  The  company's  undertaking  and  property,  present  and  future,  includ- 
ing uncalled  capital.     N'o  trustees. 

Rangoon    Electric    Tramway   and    Supply    Co.,    Ltd. — .\ 

memorandum  of  satisfaction  to  the  extent  of  ;^1.410  on  3rd  Februarv.  and 
jC4.785  on  March  lOlh.  1915.  of  debenture  stock,  dated  1st  Februarv,  1906.  22nd 
December.    1908.    and   6th    November.    1913.    securing   £'SifS.OW,   has  been   filed. 

Edison  Accumulators,  Ltd. — Debenture,  dated  10th  March. 

1915.  charged  on  company's  property,  present  and  future,  including  uncalled 
capital,  to  secure  all  moneys  due  or  to  become  due  from  the  company  to 
London  County  &•  Westminster  Bank.  Ltd..  not  exceeding  ;^5.000. 


CITY  NOTES. 


Britisli  Electric  Transfonner  Co..  Ltd. 

Thk  liirectors  report  that  they  ctmsider  the  result  for  1914 
.satisfactory.  The  .accounts  .show  th.it  after  paying  .•ill  m.'inn- 
facturing  costs  and  expenses  of  .idministration  there  remains 
a.  net  profit  of  ±'lti.'2.3.5,  plus  £4.108  brought  forwanl,  makiug 
£'20,343.  They  recommend  that  there  be  placed  to  reserve 
.nccount  £.5,000.  to  depreciation  reserve  £1..500,  preference  divi- 
dend of  ft  per  cent.  £3,710.  dividend  of  71  per  cent,  on  the 
iirdinary  shares  £6.410.  extra  remuneration  to  the  directors 
£■237.  leaving  to  be  carried  for^tard  .£3.478.  The  directors 
refer  to  the  death  of  Mr.  .1.  F.  .Mbright,  the  chairman  of  the 
ciiinpany. 

Annual  iiicetinp  :  To-day. 

Bath  Electric  Tramways,  Ltd. 

The  traffic  and  other  nxa'ipts  for  1914  show  a  decrease  of 
£1.410  for  the  .52  wt^eks  compared  with  the.  >53  weeki?  of  the 
previous  year.  But  lor  the  roceipts  ohtaine<i  in  respect  of 
special  military  services  rendered  by  the  motor  vehicles,  the 
liiHiea.st^  ill  the  earnings  brought  about  by  the  war  would 
have  lieen  mure  pronnunce<I.  Certain  ix'onouiies  effected  in 
Ulcerating  costs  have  to  a,  great  ext-«^nt  been  offset  by  addi- 
tional expense  incurred  in  connection  with  these  military 
trafTics.  lu  September,  1914,  the  compiiny  was  c-alled  upon 
to  di.spose  of  several  of  it.s  torpedo  cars  to  H.M.  War  Depart- 
ment. The  cars  thus  impresse<l  or  disposed  of  to  army  con- 
tractors have  reduc<xl  the  motor  fleet  by  14  vehicles.  Arrange- 
ments have,  however,  been  made  for  replacing  some  of  thew 
vehicles  at  the  earliest  possible  dates  consistent  ■with  the. 
irquircments  of  the  Army.  The  foundry  belonging  to  the, 
ccmpany  ocmtinues  to  give  most  eatisf.icfoi-y  results.  .Approxi- 
mately one  half  of  the  company's  employes  have  joined  H.M.'s 
naval  or  militaiy  forces,  .\fter  charging  the  expenses  of 
operation  and  administration,  there  remains  a  balance  of 
ilB.l.'Vl.  .\fter  paying  debenture  interest  and  sinking  fund 
charges,  and  paying  the  preference  dividend  for  the  year 
there  is  a  balance  of  £.5.'3'24.  which  the  directors  recommend 
should  be  carried  forwai"d.  and  should  be  used  towards  re- 
placement of  the  motor  fleet,  etc.  They  consider  that,  by 
the  adoption  of  this  policy,  provision  i«  made  for  depreciation 
in  a  most  efT*>ctive  form. 
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Davis  iV  Tiniiiiins.  Ltd.— sir  Henry  ,Mance  presided  at 
the  annual  meeting  on  9:h  inst.,  and  said  that  they  had  attained 
the  results  mentioned  in  the  report  in  spite  of  the  war,  and  not 
throneb  busin-ss  resulting  directly  from  it.  The  outbreak  of 
hostilities  caused  a  serious  set-back  from  which  they  did  not 
entirely  recover  until  nearing  the  end  of  the  year,  but  their  trading 
during  the  earlier  months  had  been  very  satisfactory,  and  they 
were,  therefore,  able  to  shiw  results  nearly  as  good  «9  those  for 
1913.  Rea'iy  money  had  enabled  them  to  secure  the  stock  of 
metal  absolutely  necessary  to  carry  on  their  work.  Toey  were 
full  of  work,  and  were  likely  to  be  so  for  a  con-iderable  time. 
Mr.  G.  E  Davi  .  the  managing  director,  pa  d  that  the  opening  of 
the  war  found  toem  well  tquipped  with  gocd  stocks  of  metal  and 
an  efficient  plant.  To-day  ihey  were  in  a  favourable  position  to 
deal  with  the  enormous  pressure  of  orders  that  had  been  put  upon 
them.  The  existing  state  of  things  was  such  that  no  man  ciuld 
tell  what  the  difficulties  of  obtaining  snpplipe,  even  against  ca^h, 
might  be  in  the  near  future,  but  anything  that  forethought  and 
anticipation  of  events  could  do  had  been  done,  and  would  continue 
to  be  done.  Though  it  was  their  first  and  bounden  duty  to  give 
preferential  treatment  to  war  supplies,  th<?y  were  in  no  way 
neglecting  their  old  customers,  the  mainstay  of  the  business,  and 
their  beet  effort^  were  b  ing  used  to  cause  them  as  lit'le  incon- 
venience as  possible.  Generally  speaking,  the  whole  of  the  works 
were  employed  on  war  material,  either  as  contractors  or  as  sub- 
contractors. 

British   Insulated   and    llelsliy  CaUIes.  Ltd.— The 

profit  for  19  U  wa<  £277.4-.'S,  plus  £98,267  brought  forward,  making 
£375,69,5.  Froai  this  have  to  be  deducted  directors'  and  debenture 
tiusteea'  fees,  and  remuneration  to  Works'  Co-nmittee,  £.5,315  ; 
interest  on  first  debenture  stock,  £22  .500  ;  intere.Bt  on  second 
debenture  stock,  £10,000;  depreciition  on  buildings,  plant, 
machinery.  &c  ,  £25,000  ;  transfer  to  reserve  account,  £50,000  ; 
transfer  to  special  reserve  account,  £.S,500:  transf.-r  to  first  mort- 
gage debenture  stock  redemption  account,  £5  000;  pension  fund, 
£25,000:  dividend  on  preference  shares  to  December  3lst,  1014, 
£30,000  ;  interim  dividend  on  ordinary  shares  to  .Tcine  30th,  1914, 
£20,000,  leaving  available  for  dividend  £174,380.  The  directors 
recommend  a  further  dividend  of  lis.  p»r  share  on  the  ordinary 
Bhares,  making  a  total  of  15  per  cent,  for  the  year,  £55,000,  carry- 
ing forwird  £119,380.  There  has  again  been  an  increase  in  the 
volume  of  trade  compared  with  last  year,  and  this  has  resulted  in 
an  additional  profi'  of  £30,077.  £25.000  is  applied  to  depreciation 
on  buildings,  plant  and  machinery,  as  against  £22,000  last  year. 
An  amount  of  £25,000  has  been  set  aside  to  form  the  nucleus  of  a 
pension  fund,  and  the  directors  will  ask  the  shareholders  to  approve 
this  propDsal.     Annual  meeting,  March  22nd,  at  Liverpool. 

\\.  T.  Henley  s  Teleo;iai)li  Works  Co..   Ltd.— The 

directors  report  that  during  1914  a  profit  of  £  119,246  was  made. 
Deducting  directors'  and  auditors'  fees,  debenture  interest,  income- 
tax,  and  amount  written  off  for  depreciation  on  buildings  and 
machinery,  £29,121,  and  adding  £59,065  brought  forward,  there  is 
a  total  of  £149,191.  Deducting  transfer  to  reserve  account, 
£20,000  ;  transfer  to  special  reserve  account,  £10,000  ;  dividend  on 
preference  shares  to  December  31st,  1914,  £9  000  ;  interim  dividend 
on  ordinary  shares,  £  1 0,000  ;  and  Income-tax  on  interim  dividend  on 
ordinarv  shares.  £771,  there  remains  an  available  balance  of 
£99,420.  Tae  directors  recommend  the  payment  of  a  final  divi- 
dend on  the  orii  nary  shares  of  10  per  cent.,  less  income-tax  ; 
making  15  percent,  for  the  year;  and  also  a  bonus  of  5i.  per 
share,  less  income-tax,  and  this  will  require  £30,000,  leaving 
£69,420  to  be  carried  forward.     Annual  meeting  ;  to-day. 

Automatic  Teleidione  Manufactnrin":  Co..  Ltd. — 

With  reference  to  the  paragraph  in  our  last  issue  the  directors' 
report  now  received  shows  that  the  profit  for  the  year  1914  was 
£38,248  pins  £3,219  brought  forward.  Directors'  fees  rfqnire 
£2,450,  depreciation  on  patents,  goodwill,  buildings,  plant  and 
machinery  absorbs  £.'>.760,  there  is  written  off  underwriting  com- 
mission on  shares  £3,500,  written  off  preliminary  expenses  £1,700, 
the  dividend  on  preference  shares  rtquires  £12,r)00,  and  after 
paying  3  per  cent,  on  the  ordinary  shares,  £5  256  will  remain  to  be 
carried  forward.  During  the  year  more  progress  has  been  made 
in  the  Installation  of  automatic  telephone  equipment,  and  the 
general  business  of  the  company  has  been  satisfactory.  Annual 
meeting,  March  22nd  at  Liverpool. 

Dublin  and  Luoan  Electric  Railway  Co.— Mr.  .1.  W. 

Hill,  presiding  at  the  annual  meeting,  stated  that  the  gross 
receipts  were  £7,367,  being  £40  less  than  in  the  previous  year,  and 
the  expenditure  had  decreased  by  £12.  The  balance  was  £362, 
which  was  carried  to  next  account  payment  of  oumnlative  pre- 
ference dividend  being  postponed.  Receipts  for  the  sale  of  electric 
current  in  1914  amounted  to  £208,  against  £142  in  1913.  It  was 
announced  that  the  company  had  secured  a  favourible  cintraot  for 
the  carriage  of  mails  and  parcels  between  Dablin,  Chapelizjd, 
Palmerstown,  Lucan  and  Leixlip. 

Mexican  Xortbern  Power  Co.— The  Financial  News 

states  that  a  meeting  of  the  holders  of  the  5  per  cent,  first  mort- 
gage 30-year  gold  bonds  is  to  be  held  on  March  30th,  for  the  pnr- 
ptee  of  consenting  to  the  compmys  issuing  from  time  to  time  the 
remaining  $2,000,000  6  per  cent,  prior  lien  Hii>-year  gold  bonds. 

South  Loudon  Electric  Supply  Corporation.  Ltd.— 

The  directors  have  declared  the  dividend  on  the  6  per  cent,  cumu- 
lative preference  ehares  for  the  half-year  to  April  Ist  next,  payable 
on  that  day. 


Madras    Electric     Tramways    (1004).     Ltd.— The 

accounts  for  1914  show  a  gross  profit  of  £21.622.  After 
debiting  interest  and  London  office  expenses,  making  provision  for 
the  debenture  stock  sinking  fund,  and  transferring  £7,000  to  the 
depreciation  and  renewal  fund,  there  remains  a  balance  of  £9,300, 
plus  £3,331  brought  forward,  making  a  total  of  £12,621.  A 
dividend  of  6  per  cent,  per  annum  on  the  preference  shares  absorbs 
£6,000,  a  dividend  of  5  per  cent,  per  annum  on  the  ordinary 
shares  requires  £2,863,  there  is  written  off  from  the  cost  of  issue 
of  new  preference  shires  £500,  leaving  £3,258  to  be  carried 
forward.  The  traffi3  receipts  show  an  increase  of  3  5  percent, 
upon  1913  Down  to  the  end  of  .July  the  increase  was  8  7  per  cent., 
but  since  that  date  the  receipts  have  soffdred  <n  account  of  the 
onthreak  of  war.  As  heretofore,  the  undertaking  has  been  main- 
taned  out  of  revenue,  and  special  improvements  and  renewals 
have  bien  debited  to  the  depreciation  and  renewal  fund.  The 
reserve  "i^ing  from  the  debenture  stock  sinking  fund  now  amounts 
to  £6,2S0.     Annual  meeting,  M»rch  23rd. 

Yorkshire  (West  Hidinff)  Electric  Tramways  Co., 

Ltd. — Holders  of  this  company's  6  per  cent,  bearer  bonds  are 
informed  that,  owing  to  the  situation  created  by  the  war,  it  is 
almost  impossible  to  get  deliveries  of  suitable  material  at  reason- 
able prices  The  biard  therefore  intend  to  defer  the  expenditure 
on  those  works  for  which  the  mon^y  was  raised  by  the  issue  of 
6  per  cent,  bonds.  Consequently,  it  is  proposed  to  redeem  bonds 
to  the  value  of  £10,000,  and  holders  are  ai^ked  whether  they  are 
willing  for  a  portion  or  the  whole  of  the  bonds  they  hold  to  be 
redeemed,  plus  accrued  interest  to  date.  The  offer  to  repay  at  so 
early  a  dute  is  exceptional,  as  also  are  the  causes  which  have  led 
to  the  offer  — Fhiinfier. 

Wycombe   (Borounh)   Electric    Lii2,ht  and   Power 

Co.,  Ltd. — At  the  annual  meeting  on  10th  inst.,  the  directors  re- 
porced  that  further  progress  had  been  made  during  1914,  the 
connections  having  risen  to  68,306,  an  infease  of  3,056  equivalent 
8  C  P  l«m.o».  locluling  £169  brought  forward,  there  was  a  profit 
to  the  credit  of  net  revenue  ace  )unt  of  £6,506,  and  after  paying 
interest  on  debentures  and  outstanding  accounts  amounting  to 
£3,322,  there  remained  .4:3,184  available  for  distribution.  A  divi- 
dend at  the  rate  of  2J  per  cent,  for  the  year  will  ab.sorb  £1,000, 
and  £2  000  is  to  be  placed  to  the  reserve  fund  for  renewal  account, 
leaving  £184  to  be  carried  forward. 

Shawini|>'an   Water   and    Power  Co.— The  revenue 

from  all  sources  for  the  year  1914  was  81,805,217  ;  the  net  income, 
after  making  provijion  for  operation  and  interest,  was  ?1, 081, 347. 
After  paying  a  dividend  at  the  rate  of  6  per  cent,  for  the  year, 
there  is  transferred  to  reserve  and  sinking  fund  §.'00,000,  to 
depreciation  reserve  $100,000,  to  contingent  fund  S20.000,  and  the 
surplus  undistributed  is  939,472.  The  net  revenue  bears  the  ratio 
of  86  per  cent,  to  the  total  outstanding  common  stock  at  the  end 
of  the  year,  but  the  proceeds  of  the  issue  of  $1,375,000  of  common 
stock  were  received  only  in  July,  1914. 

Wedmore  Electric  Lin^ht  Co..  Ltd.— At  the  annual 

meeting  the  managing  director  (Mr.  W.  G.  Barrough),  who  pre- 
sided, gave  a  full  report  on,  and  expressed  the  entire  satisfaction 
of  the  directors  with,  the  year's  working,  although  they  were  only 
able  to  recommend  payment  of  dividend  at  4  per  cent,  instead  of 
£5  per  cent.  The  set-back  was  caused  by  increase  in  the  price  of 
materials  for  wiring  houses,  &c.,  and  would  not  recur.  A  vote  of 
thanks  was  passed  to  the  managing  direc';or  for  his  volunta-y 
efforts  on  behalf  of  the  company  during  the  year. 

Wemyss  and  District  Tramway  Co. — An  income  of 

£14,955  shows  that  the  war  has  not  seriously  affected  receipts, 
while  the  management  effected  economies  in  several  ways.  The 
dirfo^OTS  recommend  that,  out  of  the  profit  of  £6, xiy,  a  dividend 
of  7i  per  cent,  be  paid  on  ordinary  fhares,  and  li  per  cent,  extra 
on  the  6  per  cent,  preference  shares — 7J  per  cent,  in  all — and  the 
bilatii- ',  £1,580,  be  carried  forward  Daring  the  year  the  doubling 
of  part  of  the  line  was  completed. 

Ontario  Power  Co.  (of  IViasara  Falls).— The  report 

for  191  4  shows  total  receipts  11,825,320;  net  income,  $1,398,522; 
interest,  $898,443  ;  surplus,  $500,078.  O  ving  to  the  provisions  of 
the  Riilway  Act  of  Canada,  which  are  by  charter  made  applicable 
to  the  company,  the  declaration  of  dividends  should  be  made  by 
the  shareholders  at  the  regular  annual  meeting.  Tae  payment  of 
dividends  during  the  year  1915  will  not  therefore  be  made  in 
quarterly  instalments. — Fhiancial  yens. 

Oldliam.  .tshton  and  Hyde  Electric  Tramway.  Ltd. 

— For  1914  the  revenue  was  £33,398,  and  the  expenditure 
£26,024,  leaving  a  net  profit  of  £7,37  t,  plus  £  1  17  brought  forward. 
It  is  proposed  to  place  to  reserve  fund  £1,000,  to  pay  a  dividend 
at  the  rate  of  6  per  cent,  per  annum  on  the  ordinary  shares,  and 
to  carry  forward  £1,021. 

Folkestone  Electricity  SSupply  Co..  Ltd.— For  1.U4 

the  directors  report  a  net  revenue,  including  £538  brought  forward, 
of  £20,024.  After  transferring  £5,661  to  depreciation  account 
and  placing  £8,500  to  reserve,  a  further  dividend  of  4  per  cent., 
making  7  per  cent,  for  the  year,  is  recommended,  leaving  £1,438  to 
be  carried  forward. 

Liverpof>l  District  Liahtinff  Co..  Ltd.— After  trans- 
ferring £  1.000  to  reserve  fund,  a  dividend  at  the  rate  of  4  per  cent, 
per  annum,  lesa  income-tax,  is  to  be  paid  for  the  December.  1914, 
half-year. 
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Direct  Spanish  Teleyrapli  Co.,  Ltd. 

The  accounts  for  1914  show,  after  providing  for  interest  on, 
and  redemption  of,  debentures,  and  for  the  dividend  on  the 
preference,  shares,  a  balance  of  ^28.898.  The  directors  con- 
sider the  opportunity  a  favourable  one  for  dealing  with  the 
question  of  depreciation  on  the  company'.s  investments  which 
has  been  progressive  for  several  years,' and  now  amounts  to 
the  large  .sum  of  £19,212.  They' therefore  propose  to  apply 
the  balance  of  £'28,898  as  follows  :— Dividend  on  the  ordinary 
shares  at  4  per  cent,  per  annum  £2,580,  bonus  on  ordinarv 
shares  of  2  per  cent.  £1,29.3,  to  writing  down  Stock  Exchange 
securities^£19.212,  to  reserve  fund  £.5,000,  and  to  carry  for- 
w-ard  £807.  Both  the  dividend  and  the  bonus  on  the  ordinarv 
shares  will  be  paid  fi-pe  of  income  tax.  The  £30,000  4J  per 
c^'nt.  first  mortgage  debentures  created  in  .June,  1894,  fell 
due  for  payment  on  .lune  I^lth  Last,  and  were  redeemed  at 
that  date.  To  enable  this  to  be  done  without  realising  secui-i- 
ties  at  a  considerable  loss,  a  loan  of  £:30,000  was  obtained 
from  the  Eastern  Telegraph  Co.  The  Bilbao  cable  became 
intemipte<l  on  September  23rd  last,  three  knots  from  the 
landing  place  in  Cornwall,  and  the  necessaiy  repairs  were 
carried  out  by  the  cable  steamer  Elcctra,  the  cable  being  re- 
opened for  traffic  on  September  27th  after  an  interruption  of 
five  days.  The  cost  of  these  repali-s,  viz.,  £328,  ha>s  been 
charged  to  revenue. 
The  annual  meeting  was  held  yesterday. 


Countj  of  Loudon  Electric  Supply  Co.,  Ltd. 

The  annual  meeting  was  held  on  Monday,  at  Winchester 
Hou,se,  E.G.  Mr.  J.,  B.  Braithwaite,  who  presided,  said  that 
they  would  remember  that  at  the  last  meeting  he  told 
them  they  proposed  to  issue  10,000  additional  preference  shares 
oi  £10  each  and  6,000  additional  ordinary  shares  of  £10  each, 
which  raised  the  figure  of  each  denomination  of  share  to 
£6-50,000.  The  issue  was  made  on  terms  which  secm-ed  them 
a  premium  of  ,£19,(X)0,  and  they  proposed  to.  utilise  £5,000  of 
that  sum  in  writing  down  preliminary  expense,s,  carrying  for- 
ward £14,000  as  a  -reserve  against  any,  future  contingencies 
that  might  arise.  The  issue  was  o.ver-subscribed  and  they  had 
evei-y  reason  to  congratulate  themselves  upon  having  made  it 
when  they  did,  as  after  the  war  broke  out  it  might  have 
been  very  difficult  for  them  to  find  the  funds  they  required 
for  the  development  of  the  business.  On  the  credit  side  of 
the  balance  sheet  there  was  a  con.siderable  increase  in  the 
investments.  That  was  due  chiefly  to  the  purchase  of  a 
block  of  shares  in  the  South  London  Electric  Supply  Co.  That 
was  a  company  whose  area  adjoined  tlieir  own,  and  whose, 
system  of  .supplv  was  also  identical  with  theirs,  and  it  was 
a  company  with  whom  there  appeared  to  be  a  good 
opportunity  of  their  working  together  in  closer  rela- 
tions, and  it  was  possible  that  something  might  be 
done  in  that  direction  during  the  pre,sent  year.  Tlie 
South  London  Co.  had  shown  considerable  progress  even 
this  year,  when  the  bulk  of  the  London  companies  were  show- 
ing decreases  in  revenue  and  in  earnings.  They  had  expended 
a  good  deal  of  capital  during  the  past  year,  but  when  they 
saw  what  the  results  had  been  he  thought  thev  would  say 
that  none  of  it  had  been  expended  unwi,selv.  Thev  had  ex- 
pended altogether  £167.916,  of  which  £94.917,  or'56..52  per 
cent,  (if  the  total,  was  for  mains.  Included  in  that  expendi- 
ture on  mains  was  a  <-onsiderablp  amount  for  a  new  inter- 
connector  between  their  .-station  at  City  Road  and  their  Wands- 
worth station.  Already  they  had  derived  considerable  advan- 
tage from  that  inter-connector — the  engineer-in-chief  telling 
him  th:it  during  the  first  two  months  of  the  current  year  its 
use  had  enabled  them  to  secure  an  economy  of  15  per  cent. 
Ilie  rest  of  the  expendit\ire  on  mains  had  been  made  on  the 
lines  he  had  previously  indicated.  Thev  did  not  lay  mains 
at  random — they  only  laid  them  where  thev  would  bring  them 
nrofitable  business,  and  that  had  been  the  ca.se  this  year. 
In  spite  of  the  five  months  war  period  which  the  accounts 
covered,  the  earnincs  had  increased  from  .£2.55,670  to  £274,080. 
an  increa.se  of  £18.410.  £14.000  of  that  increase  was  due  to 
increased  receipts  from  sale  of  current,  the  balance  being 
made  up  by  increased  rentals  of  meters  and  increased  divi- 
dends from  their  investments,  which  include<l  the  return  on 
the  South  London  Electric  Supply  Co.  .shares  to  which  he 
had  refen-ed.  Thev  were  able  to  caiTv  to  net  revenue  £164.04.3 
acain.st  £147,812,  an  increase  of  £16.231.  In  other  words,  of 
the  £18,410  gross  ini'rease  they  retained  £16,231  as  net  and 
available  for  distribution.  In  view  of  the  special  circum- 
stances whi<-h  pievail(Hl  he  thought  they  wonI<l  agree  that 
such  a  result  reflected  very  great  cre<lit  upon  their  technical 
staff;  and  the  increase  in  the  gross  revenue  reflected  equally 
great  credit  upon  the  commercial  staff.  Out  of  the  net 
revenue  they  had  placed  £40,0n*')  to  reserve  for  depreciation, 
repairs  and  renewals,  instead  of  £.33,0(10  as  last  year:  in  other 
words,  they  were  placing  an  additional  £7,000  to  that  fund, 
and  after  doing  that  thev  eaiTied  forward  to  the  balance  sheet 
fS6,R41  as  against  £76.978  last  year,  or  roughly  £10,000  more. 
Tliev  had  therefore  disposed  of  the  increased  revenue  of 
£16,000  by  placing  £7,000  extra  to  the  depriviation  fund,  they 
had  paid  the  dividend  on  the  new  capital,  which  had  absorbed 
£4.405,  and  thev  proposed  to  raise  the  canT  forward  bv 
,£5.45g~fr,im  £7,000  to  £V2..500,  Even  after  pl.ncing  the  £7.000 
additional  to  depreciation,  raisincr  that  alkvation  to  the  sub- 
stantial sum  of  £40,000,  thev  still   earned  double  the  amount 


required  to  pay  the  dividend  on  the  additional  capital,  which 
would  show  them  that  that  capital  had  beeo  profitably  and 
judiciously  expended.  They  might  think  that  £69,558  was 
rather  a  small  sum  to  caiTy  into  the  balance  sheet  for  depre- 
ciation, but  he  miist  remind  them  that  that  was  the  balance 
still  availal)le  for  depreciation,  and  took  no  account  of  the 
£108.000  M-hich  they  had  already  \\ritten  off  that  account. 
With  regard  to  the  obsolete  plant,  he  told  them  last  year  that 
they  had  written  off  the  whole  of  such  plant  at  City  Road. 
This  year  they  had  allocated  to  the  demolition  account  the 
whole  of  the  obsolete  plant  at  Wand.sworth,  and  after  writing  off 
the  sum  they  had  allocated  for  the  present  year,  there  was  onlv 
£.30,000  to  the  debit  of  the  demolition  account;  and  they  had 
£69,000  left  in  the  account.  There  were  very  few  companies 
which  wore  in  such  a  really  sound  jxisition  as  i-egarded  their 
plant  as  they  were.  In  regard  to  the  business  done,  in  spite 
of  the  check  caused'  by  the  war  during  the  last  five  months 
of  the  year,  they  had  the  pleasme  of  reporting  another  record 
in  the  new  business.  Last  year  and  the  previous  year  they 
created  a  record,  and  again  this  year  they  had  a  record  with 
new  applications  of  5,206  kw.,  which  was  easily  ahead  of 
anything  they  had  secured  in  any  previous  year.  Tliat  re- 
flected the-  greatest  credit  upon  their  commercial  staff.  It 
had  been  obtained  by  the  addition  of  1,897  new  consumers, 
bringing  the  total  number  of  consumers  to  34,212,  the  largest 
number  that  any  London  electric  supply  company  could  show. 
The  increase  in  units  sold  was  2.269.418.  or  nearly  9  per 
cent. ;  the  total  sales  for  the  yeai-  being  ju,st  over  28  million 
units.  With  regard  to  the  a.ssociated  companies,  the  Bourne- 
mouth Co.  had  maintained  its  dividend  at  7  ner  cent,  and  the 
Coatbridge  and  Airdrie  C«.  .still  continued  to  expand  its 
business,  the  increase  for  the  past  year  being  the  very  sub- 
stantial one  of  1,841  kw.  The  w,ar  had  prevented  the  past 
year  from  being  one  of  almost  phenomenal  prosperity  with 
them.  They  had  suffered  very  .severely  by  the  increasing 
stringency  of  the  lighting  restrictions  which  the  Admiralty 
had  imposed  upon  London  and  the  surrounding  districts;  but 
in  .spite  of  tho.se  restrictions  they  had  progressed  to  the  extent 
he  had  indicated.  The  war. had  also  had  a  .serious  effect  on 
their  staff;  120  members  had  responded  to  the  country's  call 
and  were  serving  in  H.M.  Fon-es.  He  was  sure  the  share- 
holders would  approve  of  the  arr.xngements  they  had  made 
that  those  men  .should  not  suffer  financially  in  any  way.  The 
fact  that  so  many  had  res]X)nded  to  go  to  the  front  had  neces- 
.sarily  thrown  increased  anxiety  and  strain  ujion  those  left 
behind.  He  would  like  to  take  tliat  opportunity  of  testifying 
to  the  unswerving  loyalty  and  cheerfulness  with  which  th(\se 
members  of  the  staff  who  had  stayed  at  home  had  worked  the 
fidditional  hours  and  submitted  to  the  additional  strain. 
They  would  expect  him  to  say  a  few  words  about  the  Parlia- 
mentary position,  ^^^len  they  met  last  year  he  had  hopes 
that  common-sense  might  prevail  and  that  the  Bill,  of  which 
they  were  the  nominal  proprietors,  which  was  put  forward 
by  influential  bankers,  for  the  unification  of  the  London  elec- 
tric supply,  might  have  had  a  fair  chance  of  becoirrinp  law. 
He  was  sorry  to  say  that  owing  to  jealousy  nearly  all  the 
London  companies  opposed  the  Bill,  and  their  opposition 
reached  such  a  height  that  the  promoters  felt  it  was  no  use 
wasting  any  more  money,  and  they  reluctantly  withdrew  it. 
It  was  not  their  fault  that  the  po.sition  of  electric  supply  in 
Ijondon  was  not  now  on  a  -satisfactory  basis.  Their  efforts, 
however,  had  not  been  altogether  in  vain,  because  this  year 
three  Bills  had  been  introduced,  one  by  the  L.C.C.,  which  was 
an  exceedingly  im]iortant  Bill  which  followed  almost  exactly 
the  same  lines  as  their  Bill  of  last  year.  Tlie  Council  had 
•adopted  both  of  the  sucgestions  which  they  made  in  their 
Bill  last  year.  It  nrovided  for  the  acquisition  of  the  com- 
panies by  the  T;.C.O.  or  -some  statutory  body  to  be  created 
for  the  purpo.s<\  and  the  leasing  back  to  them  of  their  under- 
takings for  a  iieri<id  of  .50  years  to  be  worked  by  them.  11 
also  defined  exactly  what  price  the  companies  6h<Tuld  get  at 
the  end  of  the  .50  years.  Tlicy  did  their  best  to  help  the 
L.C.C.  with  their  Bill,  but  apparently  the  incurable  jealousies 
and  the  smalhiess  of  outl'vik  of  the  T/ondon  companies  caused 
them  to  aj.'ain  oppose  the  Bill,  with  the  result  that  the 
Council  failed  to  .si><-ure  the  neces.sary  three-fourths  majority 
to  bring  it  foiward.  and  the  Bill  had  therefore  been  with- 
drawn, lliey  had.  however,  put  their  liands  to  the  three 
points  which  were  of  the  utmost  importance  to  shareholders 
in  the  Ijondon  electric  light  companies — first  that  it  was  a  fit 
and  honour.Tbte  thing  that  they  should  have  their  ]ieriod  of 
purthase  extemh-d  to  .50  years;  sivond  that  the  best  results 
were  to  be  obtained  not  by  niunicip.il  ownership  and  manage- 
ment but  by  municipal  control  and  company  management; 
and.  third,  that  it  was  fair  to  place  the  settlement  on  sucli 
a  ba,sis  that,  instead  of  being  dependent  upon  the  rcsidt  of 
some  arbitration,  those  who  were  engage<l  in  the  supidy  <if 
electrical  energy  to  London  should  know  exactly  what  they 
were  going  to  get  at  the  end  of  50  vears'  time,  so  that  they 
rriight  be  able  to  make  proper  provision  for  the  redemption  of 
their  capital.  He  thought  it  was  a  veiy  great  gain  to  have 
had  those  principles  embodied  in  a  Bill  put  f^uward  by  the 
L.C.C.  Ten  of  the  companies  nut  forward  a  Bill  of  their  own. 
and  it  might  come  as  a  surprise  to  the  shareholders  when  he 
told  them  that  although  those  companies  threw  out  the  Bill 
which  the  County  of  liOndon  Co.  promoted  last  year  or  the 
ground  th.at  it  was  foolish  io  ask  the  L.C.C.  for  .50  years,  the 
associated  companies  had  adopt-ed  that  proposal  in  their  Bill. 
The  coinpaniixs.  apparently,  could  not  agree  ainone  them- 
selves, and  tlieir  Bill  had  been  withdra\vn  t«v-).     .\s  far  as  the 
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directors  of  the  County  of  London  Co.  were  concerned,  they 
did  not  int«nd  to  allow  the  question  to  rest  where  it  was. 
They  had  a  very  clear  viev;  as  to  what  was  the  proper  policy 
to  pursue,  and  they  proposed  to  forward  the  unification  of 
the  electric  supply  of  London  by  every  means  in  their  power. 
He  had  already  alluded  to  a  possibility  of  their  coming  into 
closer  working  relations  with  the  South  London  Co.  They 
had  acquired  a  very  large  area  in  the  Romford  district  and 
thev  proposed  to  go  forwai-d  with  the  lighting  there,  and  by 
next  year  he  hoped  to  be  able  to  tell  them  that  they  had 
commenced  a  supply  there;  and  step  by  step  they  proposed -as 
opportunity  offered'  to  follow  up  their  policy  of  doing  their 
utmost  to  "unify  the  supply,  and  place  the  electric  supply  of 
London,  as  far"  as  they  had  power  to  do  it.  on  a  satisfactory 
and  sound  commercial  basis.  Tlie  outlook  for  the  current 
year  was  the  most  difficult  matter  that  confronted  him.  We 
were  in  the  middle  of  a  great  war,  and  none  of  them  knew 
when  it  was  going  to  end.  At  the  present  time  conditions 
were  somewhat  unfavourable  for  electric  supply  companies 
owing  to  the  dislocation  in  coal  prices  and  other  difficulties. 
They  would  do  the  best  they  possibly  could  to  meet  those 
conditions.  Both  the  gas  companies  in  London  had'  increased 
their  prices,  and,  although  they  would  do  it  reluctantly,  it 
might  be  necessary  for  them  to  ask  some  of  their  customers 
to  share  with  them  the  burden  of  the  excessive  cost  of  coal 
while  the  war  lasted.  If'  they  found  it  necessary  they  would 
do  that  in  order  to  protect  the  interests  of  the  shareholders, 
and  he  had  no  doubt  that  the  consumers  would  regard  any 
increase  in  the  price  of  current  as  part  of  the  sacrifice  which 
they  would  have  to  bear  in  order  to  carry  on  the  war.  He 
was  glaid  to  say  that  up  to  date  the  applications  for  new  biisi- 
ness  were  slightly  in  excess  of  those  up  to  the  corresponding 
period  last  year,"  and  the  units  sold  had  increased  by  4  per 
cent. 

Mr.  F.  W.  Reynolds  seconded  the  motion. 

Mr.  J.  .T.  BiSGOOD  congratulated  the  board  upon  the  report 
and  also  in  regard  to  their  policy  for  unifying  the  supply  of 
electricity  to  Tvondon.  No  matter  what  happened  in  the 
fntnre,  it  would  alwavs  stand  to  the  credit  of  the  board  of 
that  company  that  they  suggested  a  solution  of  that  great 
problem . 

The  report  was  adopted. 


Metropolitan  Electric  Supply  Co..  Ltd. 

Mr.  W.  Hjrriron  Cripps  presided  on  Tuesday,  at  Winchester 
House.  E.G.,  over  the  annual  meeting  of  this  companv.    After 
reviewing  the  finances  as  given  in  the  report,  he  said  that  in 
regard  to  the  capital  expenditure,  the  money  was  raised  partly 
by  a  further  issue  of  their  .^i  per  cent,  debentures  and  partly 
against  the  reserve  fund.     It  was  snent  partlv  upon  generat- 
ing and  distributing  plant  and  partly  in  providing  connections 
for  new  consumers.     At  Willesden,  in   addition  to  minor  im- 
provements, thev  hnd  installed  a  new  4,000-KW.  Pai'sons  tur- 
bine.   They  had  had  nine  months'  experience  of  this  rnachine 
and  found  that  it  was   savina  them  a  larce  amount  in  coal. 
water  and  oil.   thus  materially  reducing  their  running  costs. 
Tt  wns  workina  in  the  most  satisf;ictoi-v  way.     They  had  also 
boucht  some  freehold  land  in    the  HoUiorn  district  and   had 
erected  a  building  to  accommodate  large  storage  batteries,  the 
effect  of  wlii'-h  would  be  to  save  the  ceneratinn  of  many  kilo- 
watts at  Willesden  on   the  pe;)k  lond.      Durinff   the  last  few 
years  th^v  had    been  makincr  considerable  ailrlitions   to  their 
reserve  fund:  thus  during  the  three  yenrs  1008  to  1910  they 
placed    £15  000   annuallv   to   reserve.      In    1011    this   wns    in- 
r-ease<:l  to  £17.000,  in  1012  to  .^-^O.OOO,  and  in  101^  to  £22.000. 
This  year    thev  proposed   makincr  a   similar  addition    to   the 
fund.     He  would  remind  them  that  when    th^v  had  Marvle- 
bone.  and  their  generating  station  at  Sardinia  Street,  consider- 
able s)ims  had  bppo  n"t  aside  aaainst  the  d-^nreciation  oftho.se 
properties  for  which  thev  received  under  thp  two  arbitTafions 
pavment  in  full     usinc  the  money   thev   obt-iined  in  bnving 
new  plant  for  the  remaininc  parts  of  their  undertaking.  These 
reserves  thus  became  available  to  increase  the   amount's   set 
!--side  in  respect  of  the  remaining  plant,  much  of  which  had 
been  acquired  within  the  last  twelve  vears.     If  the  past  year 
had  been  a  normal  one  the  position  of  the  companv.  judcring 
fi'om   the  results  of  the  first  six    months,    would  have   been 
ouite  satisfactorv.  hut  the  year  w^s  not  a  normal  one.    When 
they  made  up  their  accounts  in  Julv  for  the  first  six  months 
the'''"  wafi  a  satisfqetorr  increa.se   b"th  in  new   business  and 
receipts,  the  result  showing  a  satisfactory  marcin  over  costs. 
■THie  actual  number  of  new  cn.stomers  in  the  year  was  1.^20. 
1'he  jpcFPicv^d  rnnnect'onss  had   ^'^en  l.''5.50  Kw..  nr  an  eouiva- 
lent  of  .50.000  2.5-^.?.  lamns.     This   was  practicn'lv  a.'?  ffood  a 
proCTeKs  as  thev  had  made  in  anv  one   yenr.     Tliff  new  cen- 
ne'-tions  were  at  pi-esent  coming  in  at  a  favnnraWe  rate.     In 
spite  rf  tlie  w.ar    thev   were   'n   excess  of   the    c-irresponding 
rieriod  ''•f  the  previous  vear.     In  .\ncnst,  like  a  bolt  f^om   the 
blue,   the    ■w^ar  was,   nnon    them.    upsett'Pff    evei-v   clculation. 
TTipy  (r^vip  hid  diffir-ultv  in  l'"«nin'r  up  their  coal  ro'prves  and 
the   pri^'st:   hocran    to  rise.      Th^-v   h'^d    t^   pa^'^   snddpplv   with 
some   of  thoi'r  mn^t  exP'=riep'-»d   woi'V'^iien  :   thev   had   also   to 
P'ake  P'Tovision  fi'^r  gunrd'P?  their  wcv'ks  and  the  exposed  por- 
tions of  their  mains,  and  it  at  once  became  evident  that  their 
expenditure  during  the  last  half  of  the  year  -would  be  increased. 
When  October  arrived  a  new  unforeseen  low  of  revenue  had 
(,i  hf  fared.     They  must  bear  ia  mind   thnt,  owlns?    to  the 


situation  of  their  undertakings,   chiefly  in  the  West  of  Lon- 
don, the  main   source  of  income  was  from  the  sale  of  light, 
and  October,  November  and  December  were  the  most  import- 
ant and  profitable  months  for  selling  light;  indeed,  as  much 
light  was   consumed  during  these   three  months  as  was  the 
case  in    the  six  summer  months  of  the  year.     Just  as   this 
important  period  coiiimence<l  the  order  came  for  reducing  all 
light  to  a  minimum.     They  did  not  complain  of  this.     They 
supposed  it  was  necessary,  but  the   shareholders  had  had   to 
sacrifice  a  considerable  part  of  their  income  for  tlie  general 
safety  of  London.     To  show  the  effect  of  this,  he  might  men- 
tion that  the  revenue  for  lighting  in  their  London  areas  de- 
creased   by  over   £10,000   in    the   last   quarter   of    the  year. 
llie  reason  why  the  net  decrease  was  no  greater  than  about 
£2,000  was  due   to   the  large  amount   of  new  business  they 
had  been  able  to  secure  in  the  western  areas.    He  only  gave 
this  as  an  explanation  for  the  fall  in  revenue,  which  was  in  no 
waydue  to  any  permanent  diminution  of  their  business.   It  was 
one  of  the  incidents  of  the  great  war.    How  long  it  would  last 
who  could  tell,  hut  sooner  or  later  it  would  pass,  and  he  hoped 
that  the  trade  and  prosperity  of  the  country,  upon  which  the 
electric  supply  industry  depended,   would  have  a  quick  and 
vigorous  revival.     During  the  past  year  an  attempt  had  again 
been  made  to  consolidate  the  electric  supply  of  London.    The 
Bill  which  the  London  County  Council  was  to  introduce  failed 
owing  to  it  not  obtaining  the  necessary  two-thirds  majority 
of  the  whole  Council.     Most  of  the  companies,  subject  to  the 
settlement  of  certain  details,  were  not  necessarily  in  opposi- 
tion to  the  Council  scheme,  the  essential  of  which  was  the 
purchase  by  agreement    by  a  new  authority  of  the  present 
companies  of  London.    The  new  authority  was  to  delegate  its 
powers,  safeguarded  in  many  respects,  to  a  new  company  to 
take  over  the  actual  working  of  the  undertaking.     The  com- 
panies,  failing  any  sntisfactoiy  agreement  with   the  London 
County  Council,  had  a  Bill  of  their  own  to  effect  a  combina- 
tion of  the  majority  of  the  present  undertakings.     This  Bill 
was  to  pro-vide  for  the  alteration  of  the  present  terms  of  life 
and  to  place  the  future  purchase  of  the   undertakings  on  a 
-more  satisfactory  footing.    These  two  Bills,  with  certain  modi- 
fications,   were   not   inconsistent   with   each  other,   but    their 
Bill   had   had   to  be   withdrawn    in    deference   to   the   -views 
expressed  by  the  Chairman  of  Ways  and  Means  that  no  pri- 
vate business  of  such  magnitude  should  be  imdertaken  during 
the  present  session.    They  believed  that  a  proper  combination 
of  the  present  companies  would  reduce  costs  and  would  ulti- 
mately be  an  advantage  to  the  consumers  of  electricity.    They 
did  not  regnrd  the  matter  as  dropped,  but  merely  postponed 
to  a  more  favourable  season.     Tlie  vear  had  been  an  anxious 
one  to  their  staff,   and  had  entailed  much   extra  work.     The 
directors  wished  to  thank  them  all  for  what  they  had  done, 
and   would   especially   mention    their   two   chief  officers.    Mr. 
Highfield.  the  engineer  and  manager,  and  Mr    Cunliffe  Owen, 
the   secretni-y,    for   the   zeal    and    devotion   which   they,    with 
other  members  of  the  stiff,  had  shown  in  the  interests  of  the 
company  during  this  vei-y  trying  period.     No  less  than  58  of 
their  employes  responded  to  the  first  call  and  were  now  away 
at  the  front.    If  these  men  sers-ed  their  country  with  the  .same 
faithfulness  that  many  of  them  for  years  past  had  served  the 
company  the  British  Army  would   contain  no  finer  body   of 
men,  and    they  knew  that  when   they   returned   it  would  be 
-nith  honour  tn  themselves  and  their  country.     He  wished  to 
snenk  well  of  those  who  still  remained  in  their  service.    Many 
of  the?c  also  would  have  liked  to  have  joined,   but  the  board 
felt  that  they  were  equally  doing  their  duty  by  their  work  in 
keeping  up   a  regular  supply  of  electricity,  one  of  the  most 
essential  necessaries  for  London  at  the  present  time.     They 
could  not  let  their  men  leave  them  for  the  war  without  doing 
f^imething  towards  the  support  of  their  families  during  their 
absence.    The  directors  had  made  .some  provision  for  this. 
Sir  J.  Pender,  Bart.,  seconded  the  motion. 
Mr.  II.  L.  Cripps  expressed  his  approval  of  the  Chairman's 
statement  that  it  wa.s  intended   to  proceed  with  the  Bill  for 
amilramation  when   the  time  was  opportune.     He  felt  great 
confidence  that  amongst  all  the  business  men  of  the  London 
Countv  Council,  no  matter  what  their  politics  might  be,  there 
w,as  a  very  strong  feeling  in  favour  of  the  policy  which  the 
rhnirnian  hnd   in,jicated,   and   which   had    been   expres,=ed   in 
(heir  own  Bill. 
The  report  was  adopted. 


Braunton  Electric  Liirlit  and  Power  Co..  ltd. 

At  the  annual  meeting  recently  held  it  was  reported  that  the 
net  revenue  account  showed  a  balance  of  £238.  The  directors 
recommended  a  dividend  of  5  per  cent  (less_  income  tax)  on 
the  cum,  pref.  shares,  amounting  to  £-23,  »  dividend  of  2i  per 
cont.  on  the  ordinary  shares  (less  tax)  .£63,  writing  pff  a  fur- 
ther £90  from  formation  expenses,  and  5  per  cent,  for  depre- 
ciation of  machinery,  plant  and  accumulators,  and  2  per  cent, 
off  mains,  cables  and  ser-vices,  amounting  to  £100,  leaving  £22 
to  be  carried  forward.  The  net  revenue  account  showed  that 
£234  was  yielded  from  private  lighting  supplies,  £77  from 
contract  lighting,  and  £-50  from  contract  purnping. 

Mr.  Yeo,  who  presided,  gave  figures  showing  the  advance 
made  annually  since  the  company  was  inaugurated  a  few 
years  ago,  and  considered  the  pnsition  of  the  undertaking  most 
cfltisfactorv. 


I  fi  -Mrir"'"'--T-"-^-"[' 
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Electrical  and  Industrial  Investment  Co.-  Ltdi 

.4j.'  extraordinai7  general  meeting  was  held  on  Monday  at 
Electrical  Federation  Offices,  Kingsway,  under  the  presidency 
of  Mr.  B.  Garckb,  when  the  Chairman  formally  proposed  the 
following  resolution  for  reducing  the  capital  of  the  company  : — 

That  the  capital  of  the  company  be  reduced  from  ;^'400,000  divided  into 
200,000  six  per  cent,  cumulative  preference  shares  of  j^l  each,  100,000  of 
which  have  been  issued  and  are  fully  paid,  100,000  issued  and  fully  paid  seven 
per  cent  pre/erred  ordinary  shares  of  ;^  each,  and  lOO.OOO  deferred  ordinary 
shares  of  £1  each,  90,000  of  which  have  been  issued  and  are  fully  paid,  to 
j^314,500,  divided  into  200,000  sis  per  cent,  cumulative  preference  shares  of 
^1  each,  of  which  100,000  have  been  issued  and  are  fully  paid,  110,000  seven 
per  cent,  preferred  ordinary  shares  of  jCl  each,  of  which  100,000  have  been 
issued  and  are  fully  paid,  and  90,000  deferred  ordinary  shares  of  Is.  each, 
all  of  which  have  been  issued  and  are  fully  paid,  and  that  such  reduction  be 
effected  by  cancelling  capital  which  is  lost,  or  is  unrepresented  by  available 
assets  to  the  e.xtent  of  19s.  per  sha.e  upon  each  of  the  90,000  fully  paid 
deferred  ordinary  shares  of  £1  each,  which  have  been  issued  and  are  now 
outstanding,  by  reducing  the  nominal  amount  of  each  of  such  shares  to  Is., 
..nd  by  converting  the  10,000  unissued  deferred  ordinary  shares  of  j£,"l  each 
into  10,000  unissued    preferred  ordinary  shares  of  jC^   each. 

'Hi.  Garcke  remarked  that  he  fully  explained  the  reasons 
for  the  resolution  at  the  recent  annual  meeting,  and  he  might 
say  that  while  they  had  not  received  a  single  proxy  against 
the  proposal  they  had  received  a  large  number  in  favour  of  it. 

Mr.  Cdnni.\gh.4M  seconded  the  resolution,  and  it  was  carried. 

Subsequently  a  similar  resolution  was  passed  by  the  holders 
of  the  deferred  ordinary  shares  of  the  company. 


South  Loudon  Electric  Sapplv  Corporation,  Ltd. 

The  gross  receipts  for  the  year  1914  were  £55,030,  while  the 
expenditure  was  £-25,431,  lea%-ing  £29,599,  plus  £7'28 
brought  forward.  After  placing  to  depreciation  account 
£5,416  (making  the  fund  £50,000)  and  writing  off  special 
items  capital  account  £978,  also  making  provision  for  the 
dividend  on  6  per  cent.  cum.  pref.  shares  due  October  1st 
last,  and  accrued  to  the  end  of  the  year  1914,  debenture  and 
other  interest  accrued,  etc.  £14,4'28,  there  remains  £15,899. 
Out  of  this  the  board  recommend  a  dividend  on  the  ordinary 
shares  at  the  rate  of  5  per  cent,  for  the  year,  amounting  to 
£13,000,  carrying  forward  £2,899.  ■  During  the  year  new  con- 
nections representing  the  equivalent  of  38,742  (35  watt)  lamps, 
or  1,355  KW.,  were  added  to  the  company's  system,  making  a 
total  connection  at  the  end  of  the  year  of  340,866  (35  watt) 
lamps,  the  equivalent  of  11,900  KW.  The  units  sold  during 
the  year  amount  to  6,153,241,  and  show  an  increase  of  412,015 
or  7.2  per  cent,  over  the  previous  vear.  The  ratio  of  total 
costs  to  revenue  is  46.2  per  cent.  The  plant,  machinery  and 
mains  have  been  maintained  out  of  revenue  in  an  efficient 
condition.  The  reixirt  refers  to  the  position  of  the  two  Lon- 
don Electric  Supply  BiUs  which  are  not  to  be  proceeded  with 
at  present. 


Units    generated  

Sold   to  consumers  and  used  by  public  arc  lamps 

Used  on  works    for  lighting,  meter  testing,  and    motors 

Total  

Expended    in    distribution        

Total    connections  

Annual  meeting,  March  23rd. 


7,669,760 
6,153,241 
414.960 
6,568.201 
1,101,569 
11,900  KW. 


Salisbury  Electric  Light  and  Supply  Co,,  Ltd. 

The  report  for  1914  states  that  the  generating  plant  has  been 
sufficient  to  meet  the  output  and  the  whole  of  the  plant  is  in 
thorough  working  order  and  capable  of  dealing  with  a  con- 
siderably increased  demand.  The  profit  on  the  year's  working, 
including  £1,098  brought  forward,  amounts  to  £6,994,  and 
after  paying  £1,044  interest  on  debentures  and  an  interim 
dividend  at  the  rate  of  4  per  cent,  for  the  half-year,  amount- 
ing to  £700,  there  remains  £5,250.  The  directors  recommend 
that  a  fm'ther  dividend  at  the  rate  of  8  per  cent,  for  the  half- 
year  be  paid,  making  with  the  interim  dividend,  6  per  cent 
for  the  year,  and  that  £2,400  be  carrie<l  to  reserve,  leaving 
£1,450  to  be  carried  forward. 


Mr.  F.  E.  Gripper  presided  at  the  annual  meeting,  held  on 
March  9th.  He  first  referred  to  the  death  of  the  Chairman, 
Ml'.  W.  M.  Hammick,  who  was  practically  the  founder  of 
the  company.  They  were  hoping  to  induce  Mr.  Woodrow,  a 
Salisbury  man,  to  become  chairman.  'ITie  company  had  had 
tjuite  a  good  year.  In  spite  of  war  troubles  and  the  great 
difficulty  there  had  been  in  the  matter  of  coal  transit,  it  had 
been  the  most  successful  year  they  had  had.  The  staff  had 
responded  extremely  well  to  the  call  of  their  country  in  join- 
ing the  colours  At  the  commencement  of  the  war  they  had 
23  members  of  the  staff,  and  80  per  cent,  of  those  were  now 
serving  with  the  colours.  The  company  had  made  arrange- 
ments to  give  those  men  a  generous  allowance  during  the 
time  they  were  away,  and  were  reserving  their  positions  as 
far  as  it  was  possible  to  do  so.  There  had  been  a  considerable 
amount  of  economy  in  lighting  since  the  w-ar  begun,  and  that 
had  reduced  the  amount  of  current  which  would  have  been 
used  under  ordinary  circumstances.  In  spiti^  of  that,  their 
receipts  on  the  revenue  account  were  £138  larger  than  last 
year,  while  the  costs  of  running  were  only  £88  more,  about 
half  of  that  amount  being  due  to  the  increased  cost  of  coal. 
Altogether  they  had  £.352  more  to  deal  with  than  they  had 
last  year.    They  thought  it  advisable,  under  present  condi- 


tions, to  carry  forward  a  substantial  amount,  go  that  they 
might  have  provision  for  any  trouble  that  might  turn  up. 
But  for  the  existing  conditions  he  thought  the  directors  would 
have  been  justified  in  paying  another  1  per  cent.,  but  the 
more  prudent  course  was  not  to  increase  the  dividend  this 
year  and  to  live  in  hopes  of  being  able  to  do  so  next  year. 
The  company  was  in  a  vei-y  sound  financial  position. 

Mr.  A.  C.  BoTHAMS  seconded,  and  the  report  was  adopted. 

The  Chairman  mentioned  that  the  directors  had  elected  Mr. 
J.  C.  Wigham,  one  of  the  representatives  of  Messrs.  Edmund- 
son,  to  fill  the  vacancy  on  the  board  caused  by  the  death  of 
Mr.  Hammick. 


Broiuptou  and  Kensington  Electricity  Supply 
Co.,  Ltd. 

Ihe  revenue  account  for  1914  shows  n  credit  balance  of 
£30,271,  plus  £7,153  brought  forward,  and  £3-.2  balance  of 
interest  received  and  accrued,  making  a  total  of  £37,746.  After 
deducting  £1,273  for  interim  dividend  on  the  7  per  cent.  cum. 
pref.  shares,  and  £7,360  interim  dividend  (free  of  income  tax) 
at  the  rate  of  9  per  cent,  per  annum  for  the  half-year  to  June 
30th  on  the  ordinary  shares,  the  directors  recommend  that 
£29,114  be  dealt  with  as  follows : — Written  off  cost  of  invest- 
ments £1,100,  written  off  the  shares  in  and  advances  to  the 
Brompton  and  Kensington  Accessories  Co.,  Ltd.,  £4,000, 
reserve  fund  account  (raising  it  to  £46,000)  £6,500,  dividend  on 
the  preference  shares  for  December  half-year  £1,(352,  dividend 
on  the  ordinary  shares  for  December  half-year  at  the  rate  of 
11  per  cent,  per  annum,  making  10  per  cent,  for  the  year, 
£9,315,  income  tax  on  interim  dividend  £521,  directors'  addi- 
tional remuneration  £1,000,  leaving  to  be  carried  forward 
£5,626. 

8-c.p,                       Cu3-  At.  DiT. 

lamps       Inc.  tomers  price  on 

coo-  in  ■t-c.p.      COD-  Gross  Expend!-  Net  per  ord. 

Year,    neo  ed,  lampg.  necked,  receipts.  tore  receipts,  unit,  shares. 

1912    272,701  la,117        5,798  £56,848  £23,170  £J3,178  4'18d.  10% 

lilld     i91.108  18,407        6,118  £56,484  £ij,b84  £31  600  4-08d.  10% 

1914    B10,2d8  19,130        6,360  £56,370  £26,099  £30,271  8-91id.  10% 


The  annual  meeting  was  held  yesterday. 


Edison  Accumulators,  Ltd. 

Mb.  Bernard  M.  Drake,  M.I.E.E.,  presided  on  Friday,  a( 
2,  Duke  Street,  S.W.,  over  the  first  annual  meeting. 
.  Ihe  Chairman,  in  moving  the  adoption  of  the  report,  said 
the  results  shown  in  the  balance  sheet  were  fairly  satisfactory, 
due  allowance  being  made  for  the  abnormal  times  through 
which  they  were  passing.  The  item  under  the  profit  and  losfe 
account  for  staff',  offices,  and  selling  expenses  might  appear 
high,  but  they  would  understand  that  in  initiating  the  indus- 
try of  the  company,  which  was  n^w  to  this  countiy,  it  was 
necessary  to  be  constantly  running  cars  for  demonstration  pur- 
poses, and  enquiries  had  to  be  followed  up  closely  so  ae  to 
educate  the  pubUc  as  to  the  results  which  might  be  expected 
under  various  working  conditions,  and  the  particular  ones  for 
which  their  products  were  best  suited.  It  had  also  been  neces- 
sary to  prepare  special  designs  to  suit  the  conditions  prevailing 
in  England,  which  in  many  cases  were  different  to  those  in 
.\merica  and  elsewhere.  They  would  notice  amongst  the 
a.ssets  an  item  of  £4,845  under  the  heading  of  "  royalties  paid 
ia  advance."  He  might  explain  that  in  order  to  obtain  the 
concession  for  the  sole  rights  of  the  Edison  battery  for  Eng- 
land a  sum  of  about  £5,000  had  to  be  paid  in  advance.  This 
amount,  however,  was  being  credited  to  the  company  ou 
oiders  as  placed  with  the  Edison  Co.  of  America.  For  part 
of  the  period  under  review  they  were  unfortunately  paying  for 
two  sets  of  offices;  their  former  offices,  however,  had  now  been 
let,  so  that  this  extra  outlay  would  not  recur.  At  the  end  of 
the  year  there  were  sufficient  unexecuted  orders  on  the  books 
to  have  enabled  them  to  show  a  profit  had  it  been  possible  to 
obtain  the  necessary  equipment  in  time.  As  regarded  the 
future,  they  would  be  pleased  to  hear  that  encouraging  reports 
were  being  received  concerning  the  results  obtained  with  the 
vehicles  now  at  work.  Not  only  was  the  cost  per  ton-mile 
comparing  very  favourably  with  that  of  other  road  transport 
.systems,  but  thi^  reliability,  ease  of  manipulation,  and  quiet 
running  of  the  Edison  accumulator  vehicles  were  proved  to  be 
advantages  with  which  no  other  system  could  hope  to  coru- 
pete.  An  objection  sometimes  raised  to  the  use  of  electric 
vehicles  was  the  trouble  of  recharging  and  the  time  occupied 
in  tins  operation  This,  however,  would  largely  disappear  with 
increasing  use  and  additional  charging  stations.  One  special 
feature  of  the  Edison  battery  was  the  rapidity  with  which  it 
could  be  recharged.  Another  important  point  with  regard  to 
the  working  of  electrically  propelled  vehicles  was  that  the 
cost  of  generating  and  supplying  current  was  steadily  decrea.<i- 
ing,  whereas  the  cost  of  petrol  or  other  fuel  for  the  internal- 
conibustion  engined  commercial  and  private  cars  had  been 
continuously  rising.  To  cive  them  a  practicil  example,  he 
might  mention  that  one  Borough  Council  engineer  b.id  found 
that  four  2-ton  tipping  wagons  had  replaced  no  less  than 
11  horses  and  carts,  besides  doing  the  work  of  refuse  collec- 
tion more  efficiently.  Although  the  first  cost  was  heavier,  it 
was  claimed  for  the  Edison  battery  that  being  composed  of 
more  durable  materials  it  could  successfully  withstand  vibra- 
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tions  and  hard  vrork  which  would  shorten  the  life  of  lead 
batteries,  so  that  in  the  end  the  cost  for  traction  work  would 
be  lower.  The  hfe  of  a  lead  battery  was  now  pretty  accurately 
known,  and  was  short,  but  the  life  of  the  Edison  battery, 
judging  from  examinations  of  batteries  which  had  been  in 
iLse  and  showed  no  deterioration  whatever,  would  be  indefi 
nitely  long.  The  Edison  battery  had  also  a  very  distinct  advan- 
tage in  that  it  suffered  no  deterioration  from  being  completely 
discharge*!,  or  even  left  in  a  discharged  condition,  a  state  of 
affairs  which  was  very  prejudicial  to  lead  batteries.  Mr.  Edison 
was  reported  to  have  said  that  in  his  opinion  the  nickel  iron 
alkali  battery  would  play  an  important  part  in  the  transporta- 
tion of  the  future.  This  statement  was  already  verified  in 
America,  but  in  England  they  were  slow  to  move  in  anything 
new,  and  it  was  often  difficult  to  overcome  the  want  of  enter- 
prise shown  by  the  older  established  stores,  cart;ige  contrac- 
tors, and  other  firms,  who  were  content  to  wait  until  their 
more  up-to-date  competitors  had  shown  w'hat  coidd  be  done, 
."irrangements  had  been  concluded  with  the  firm  of  Drake  and 
Gorham,  Ltd..  of  which  he  was  chairman,  under  which  their 
widely-spread  organisation  would  be  available  for  pushing  the 
sale  of  Edison  vehicles.  e.specially  in  Lanca^shire  and  Cheshire. 
for  which  district  they  had  purchased  a  two-ton  truck  which 
was  constantly  employed  in  making  demonstrations.  He  was 
glad  to  say  that  the  orders  received  since  the  expiration  of 
the  period  covered  by  the  balance  sheet  had  been  most  satis- 
factory, in  fact  they  amounted  to  over  three-fifths  of  the  total 
during  the  period  covere<l  by  their  balance  sheet.  He  had 
eveiy  hope,  therefore,  that  when  next  they  met  the  directors 
might  be  in  a  position  to  i-ecommend  the  payment  of  a  good 
dividend. 

Col.  H.  O.  L.  HOLDES  seconded  the  motion. 

A  shareholder  remarked  that  the  statement  -was  most  en- 
couraging, and  he  hoped  the  board  ^\■ould  be  in  no  hurry  to 
pay  dividends. 

The  Ch.^irman  said  that  was  advice  they  rarely  received  from 
shareholders. 

The  report  was  adoptwl. 


Oxford  Electric  Co..  Ltd. 

Sib  Henrv  M.vncb  presided  at  the  annual  mectmg,  held  at 
Oxford  on  March  5th.  The  Secretary  (Mr.  H.  Eeles)  read 
the  Chairman's  financial  memorandum,  which  showed  that 
the  capital  expenditure  was  less  by  i£4,6'23  than  for  1913.  In  the 
revenue  accoimt  the  expenses  were  adversely  affected  by  in- 
creased price  of  commodities,  increased  taxes,  and  heavier 
wages,  due  to  the  war.  The  revenue  had  increased  by  ^6400. 
The  item  of  street  lighting  showed  a  decrease,  as  the  account 
had  been  charged  with  the  cost  of  providing  a  system  of  in- 
candescent lighting  to  take  the  place  of  the  large  arc  lamps 
which  were  extingm'shed  some  weeks  ago.  Cost  of  carbons 
had  largely  increased  owing  to  shortage  of  imjxjrts.  The  bal- 
ance of  gi-oss  profit  was  less  by  about  ±'500,  approximately  h 
per  cent,  on  the  ordinarj'  share  capital.  The  Chief  Engineer 
(Mr.  F.  H.  Francis)  read  a  report  on  the  engineering  work  of 
the  year,  plant  alterations,  mains  extensions,  new  installations, 
etc.  There  seemed  to  be  a  growing  demand  for  2  and  3-h.p. 
motors  for  such  work  as  boot-repairing,  firewood  making,  etc. 
In  regard  to  new  services,  1913  was  an  exceptionally  good 
year,  and  but  for  the  war  they  would  probably  have  broken 
the  record  in  1914.  The  price  of  coal  had  increased  nearly 
4  per  cent.,  and  fuel  od  for  the  Diesel  engine  by  31  per  cent. 
They  were  deprive<l  of  the  use  of  the  Diesel  engine  for  a  con- 
siderable period  in  consequence  of  an  accident  in  September. 
It  was  now  in  use  again,  but  with  a  reduced  output.  The 
repair  of  the  third  cylinder,  the  one  severely  damaged  by  the 
accident,  was  now  under  consideration,  and  would  be  taken 
in  hand  as  soon  as  iwssible.  Their  present  stock  of  coal  would 
last  eleven  weeks,  and  with  the  assistance  of  the  Diesel  engine 
three  months.  The  prospects  for  lower  prices  of  fuel  were 
not  encouraging.  ' 

Sir  Hexrv  Maxce,  in  the  course  of  his  address,  said  that  he 
had  taken  the  view  that  in  this  period  of  great  national  stress, 
when  investors  would  be  disappointed  in  many  of  their  sources 
of  income,  it  was  their  duty  to  pay  to  the  shareholders  evei-y 
shilling  they  could  which  had  been  fairly  earned  and  which 
they  could  prudently  do.  They  would  continue  to  act  on  that 
policy.  They  Avere  doing  remarkably  well  when  the  war  broke 
out  and  looked  like  having  a  revenue  i'l.OCX)  in  excess  of  the 
previous  year,  but  they  were  affected  by  the  colleges  and  allied 
institutions  needing  less  current,  and  by  the  prohibition  of 
private  outside  lighting.  Personally,  he  believed  that  the 
citizens  of  Oxford  were  in  greater  danger  during  a  thunder- 
st<3nn  than  they  would  be  from  the  visit-  of  a  hostile  aeroplane. 
Some  of  the  staff  had  volunteered  to  do-  the  duty  of  one  of 
the  employes  who  was  at  the  front,  by  means  of  overtime,  for 
which  they  asked  no  extra  remuneration.  The  issue  of  prefer- 
ence shares  made  la.st  month  had  been  several  times  over- 
subscribed for.  The  shares  were  offered  to  the  shareholders 
a  few  days  before  the  Treasury  minute  appeared.  He  saw  one 
of  the  Secretaries  to  the  Trea.sury  and  was  informed  that  there 
was  no  objection  to  the  issue,  butit  would  be  necessai-y  to  com- 
municate with  the  Treasury'  when  they  applied  for  a  Stock 
Exchange  quotation.  Sir  Henry  said  that  he  did  not  suppose 
that  the  most  sanguine  amongst  them  anticiiMted  that  the 
war  would  be  over  before  the  autumn,  and  that  being  so  they 
must  not  expect  any  increased  demand  for  current  on  the  part 


of  the  colleges  «nd  allied  institutions.     Still,  if  they  were  to 
put   the   question   to  him,    "were   they   downhearted?"    he 
would  reply  emphatically  "No!" 
The  report  was  adopted. 


Waste  Heat  aud  Gas  Electrical  dleiierating,' 
Stations,  Ltd. 

The  annual  meeting  was  held  in  Newcastle-on-Tyne  on  the 
10th  instant.  Mr.  E.  L.  Pease,  who  presided,  said  that  Dr. 
Simpson  (the  Chairman)  and  Mr.  F.  S.  Newall  were  pre- 
vented by  illness  from  being  there  that  day.  The  capital 
expenditure  on  buildings,  generating  plant  and  rhachinery 
totalled  ±'-273,994,  which  was  nearly  ±'3,000  less  than  last  year, 
n-ie  reduction  was  due  to  one  of  their  customers  having  exer- 
cised his  option  to  purchase  some  electric  motors  and  other 
plant  which  that  company  had  supplied  on  hire-purchase 
terins.  The  value  of  the  plant  sold  under  the  agreement  was 
.fo.O'i'i,  but  on  the  other  hand  they  had  paid  on  capital  account 
during  the  year  £980.  The  profits  for  the  year  were  i'o9,0(H, 
an  increase  of  £750  over  the  previous  year,  and  they  were 
tiausferring  an  extra  .±'1,0(HI  to  the  reserve  fund.  The  profits 
available  for  distribution  were  £40,611,  as  conipared  with 
£37,710.  Since  the  outbreak  of  war  there  had  been  a  slight 
decrease  in  the  amount  of  waste  heat  obtained  at  some  of  the 
stations;  compared  with  the  corresponding  period  of  the  pre- 
vious year,  it  represented  in  units  of  electricity  about  7  per 
cent  reduction.  This  did  not  mean,  of  course,  that  the  com- 
pany's profits  during  that  ]jeriod  had  necessanly  decreased  to 
that  extent.  a«  a  large  part  of  the  revenue  was  received  in 
tht-  form  of  fixed  charges  which  were  paid  by  the  electric 
I)ower  companies  for  the  use  of  the  stations.  He  would,  not 
venture,  to  give  any  forecast  as  to  the  probable  results  of  this 
year.  The  company's  supplies  of  waste  heat  and  gas  depende<l 
largely  "upon  the  regular-  working  of  coke  ovens  and  blast- 
furnaces, and  if  those  businesses  were  .seriously  affected  by  the 
war  they  would  themselves  be  aft'ected  also.  The  company 
had  not  erected  any  new  generating  stations  since  the  last 
leport,  but  the  directors  had  had  recently  under  consideration 
the  advisability  of  installing  some  additional  plant  at  Wear- 
dale  power  station,  in  view  of  a  more  efficient  utilisation  of 
the  gas  received  from  the  coke  ovens,  and  they  had  also  made 
aiTangements  to  erect  some  further  plant  at  the  company's 
Grangetown  power  station  with  the  object  of  maintaining 
greater  output  from  the  plant  installed  there.  If  those  works 
wei-e  carried  out  it  was  estimated  that  thev  would  involve  an 
expenditure  of  £35,000  to  £40,000,  which  would  be  within  the 
company's  available  cash  resources. 

The  report  was  adopted. 

It  was  decided  to  distribute  £1,000  amongst  various  relief 
funds. 

Chelsea  Electricity  Supply  Co.,  Ltd. 

In  the  absence  of  Mr.  Davies,  who  is  on  service  with  the  TS,ed 
Cross  in  B^rance,  Major  W.  P.  Woods  presided  on  March  11th, 
at  Winchester  House,  E.G.,  over  the  annual  meeting.  He 
said  that  during  the  part  of  the  year  previous  to  the  declara- 
tion of  war,  the  number  of  units  generated  and  sold  showed 
a  %'ery  satisfactory  increase,  and  revenue  was  gi-owing  steadily, 
but  in  the  latter  part  of  the  year  the  restrictions  imposed  on 
street  lighting  had  caused  a  considerable  shrinkage  in  the  sale 
of  current,  attributable  to  the  reduction  of  the  hghting  of 
shops  and  other  out*.ide  illumination,  the  earlier  closing  of 
licensed  premises,  the  cessation  of  most  forms  of  entertain- 
ment, and  the  general  practice  of  economy  in  businesses  and 
households.  In  the  first  half  of  the  \eiir  there  was  an  increase 
of  40,932  in  the  units  sold,  or  an  increa.se  of  about  2  per  cent., 
as  compared  with  the  first  half  of  1913,  but  by  the  end  of  the 
year  this  was  converted  into  a  decrease  of  108,983  units,  or 
about  2^  per  cent.,  as  compared  with  the  previous  year.  Added 
to  this,  the  increased  price  of  coal,  which  was  from  25  to  30 
per  cent  higher  than  before  the  commencement  of  the  war. 
coupled  with  the  difficulty  of  obtaining  regular  supplies  owing 
to  the  dislocation  of  traffic  on  the  railway  systems,  caused  the 
directors  to  prepare  them  for  a  possible  failing  off  in  the  net 
profits  in  1915.  Unfortunately,  the  iim-nediate  outlook,  so  far 
as  coal  prices  were  concerned,  were  not  encouraging,  but  the 
Goverrmient  were  now  taking  steps  to  give  electricity  supply 
undertakings  assistance  in  deliveries,  and  they  hoped  to  reduce 
the  expenditure  by  using  more  oil  fuel  in  connection  with  the 
Diesel  plant.  Notwithstanding  the  adverse  circumstances,  the 
receipts  and  expenditure  were  practically  the  same  as  in  1913, 
and  the  net  amount  available  for  distribution  after  payment 
of  interim  dividends  and  debenture  interest  was  £29,058. 
There  w-as  considerable  delay  in  getting  their  Diesel  plant  to 
work.  It  was  still  in  the  hands  of  the  contractors,  and  certain 
questions  with  them  w-ere  still  out^standing.  The  engines  had, 
however,  been  at  work  during  the  latter  part  of  1914,  and  they 
believed  that  their  anticipations  in  regard  to  their  effect  in 
reducing  the  fuel  costs  would  be  fully  justified.  They  pro- 
posed to  utilise  this  ix>rtion  of  the  plant  to  a  considerable 
extent  during  the  current  year.  The  amount  paid  to  the 
Central  Co.  for  current  purchased  had  been  £1.077,  as  against 
£C41  in  1913.  The  increase  in  30-wntt  connections  during  the 
year  was  7,854,  and  but  for  the  untimely  circuir-istances  of  the 
war  this  item  would  doubtless  have  been  considerably  in- 
creased. In  regard  to  the  London  power  Bills,  now  with- 
drawn,  whatever  might  happen    in   this  connection  in    thq 


Vol.  76.  No.  1,947,  maboh  I'A  1915.]      THE    ELECTRICAL    REVIEW. 


411 


future,  the  directors  might  be  relied  upon  to  see  that  the 
interests  of  the  Chelsea  Co.  were  properly  safeguarded,  and 
the  shareholders  would,  of  course,  be  asked  for  their  approval 
of  any  scheme  by  the  companies  dealing  with  this  very  diffi- 
cult questign.  The  directors  had  interested  themselves  in  the 
question  of  recruiting  men  for  the  Army  and  personally 
interviewed  all  members  of  the  staff  who  had  not  previously 
enlisted,  and  who  were  eligible  for  service,  to  ascertain  (with- 
out, however,  bringing  any  pressure  to  hear)  whether  there 
were  good  reasons  tor  their  abstention.  He  was  glad  to  report 
that  34  men  out  of  1±2  had  joined  the  colours,  or  more  than  2.5 
per  cent,  of  the  staff.  The  directors  had  made  provision  for 
their  dependents  with  a  promise  of  reinstatement  on  return. 
The  thanks  of  the  shareholders  were  due  to  all  those  members 
of  both  the  indoor  and  outdoor  staff  who,  during  a  very  diffi- 
cult time,  had  loyally  can-ied  on  the  work  of  the  company. 
He  also  expressed  their  gratitude  to  the  police,  and  especially 
to  the  special  constables,  who  had  given  their  ungrudging  ser- 
vices during  the  dark  hours  of  the  night,  and  often  during 
the  most  inclement  and  unpleasant  weather,  for  the  protec- 
tion of  the  company's  stations. 

Mr.  H.  E.  Beeton  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 

Mr.  S.  Beeton  was  re-elected  a  director,  and  a  vote  of  thanks 
was  passed  to  the  special  constables  for  their  services  in  guard- 
ing the  company's  properties. 


Derby  Lamp  Works,  Ltd. 

.^r  the  statutory  meeting,  held  at  Moorgate  Place  on  Mai'ch 
IMi,  it  was  stated,  according  to  a  report  which  has  been 
supplied  to  us  by  the  secretaries,  that  the  number  of  prefer- 
ence shares  applied  .  for  fully  reached  expectations  and 
practically  50  per  cent,  of  the  ordinai-y  shares  offered  as  3s.  6d. 
paid  had  been  applied  for,  and  shareholders  of  Metalite,  Ltd., 
were  congratulated  on  having  exercised  their  rights  to  such 
a  substantial  extent.  They  had  purchased  a  few  new 
machines,  principally  labour-saving  devices,  which  the  works 
r.ianager  thought  desirable.  They  were  selling  some  of  the 
machinery  which,  owing  to  their  not  making  filaments,  was 
now  uniu'cessary.  They  had  invested  £'2.50  in  the  Sheraton 
Glass  Manufacturing  Co,  in  order  that  they  might  secure  a 
constant  supply  of  bulbs  at  minimum  cost.  They  went  to 
allotment  on  January  1.5th  with  a  clear  working  capital  of 
^-7,01)0.  This  was  a  satisfactory  result  considering  the  finan- 
cjal  difficulties  consequent  upon  the  war.  Finance  once  satis- 
factorily arranged,  said  the  Chairman,  the  present  state  of 
affairs  undoubtedly  militatetl  in  tlieir  favour;  they  could  not 
have  started  business  at  a  more  favourable  time — a  time 
when  their  enemy  competitors  were  entirely  shut  out  of  the 
market.  After  the  war,  Austrian  and  German  manufacturers 
who  in  the  past  had  found  this  country  such  a  convenient 
dumping  ground,  would  find  that  the  energy  and  initiative 
of  the  British  lamp  makers  had  "changed  all  that."  The 
speaker  went  on  to  refer  to  the  management,  which  he  confi- 
dently believed  was  going  to  make  "our  company  not  only 
successful,  but  one  of  the  foremost  lamp  factories  in  this 
country."  The  works  manager,  Mr.  .T.  L.  Green,  "has  had 
an  experience  of  which  many  in  this  trade  may  well  be 
envious."  "  Although  we  only  went  to  allotment  two  months 
ago  we  already  have  a  satisfactory  production,  and  what  is 
at  this  stiige  perhaps  the  most  important  point,  we  are  satis- 
fied that  the  lamps  we  are  producing  are  second  to  none  in 
quality."  This  "rapid  progress"  however  would  hardly  have 
been  po.ssible  if  the  directors  had  not  financed  the  company 
out  of  their  own  pockets  for  over  two  months  before  allot- 
ment. Those  who  were  shareholders  in  Metalite,  I^td.,  were 
under  a  considerable  obligation  to   them  in  that  resix-ct. 

\ye  are  informed  that  in  reply  to  questions  which  were 
asked,  the  directors  stated  that  they  were  satisfied  that  the 
\^orking  capital  available  was  suflicient  to  bring  the  company 
to  a  paying  ba.sis,  and  that  they  had  been  offered  a  contract 
for  the  whole  output,  also  one  for  20,000  lamps  per  week. 
These   contracts  were  under  consideration. 


STOCKS    AND    SHARES. 


The  recoveiy  in  markets  to  which  we  alluded  last  week  is 
continuing  stendily.  .'\lthough  in  Consols  there  is  still  no 
chance  of  .realising  stock,  for  most  of  the  other  gilt-edge<l 
securities  a  demand  is  distinctly  noticeable.  This  investment 
enquiry  ha.s  the  virtue  of  spreading,  and,  for  the  first  time  in 
many  months,  we  are  in  the  position  of  being  able  to  record 
that  buyers  are  searching  the  electric  lighting  list  for  what 
they  consider  to  be  cheap  shares.  Tlic  Home  Railway  group 
i.5  decidedly  better. 

What  is  known  as  the '  Miscellaneous  market,  wherein  are 
comprised  most  groups  of  industrial  securities,  is  the  most 
active  in  the  Stock  I'lxchange;  and  of  all  its  varied  sections, 
tliiit  for  oil  is  pre-eminently  strong.  One  of  the  main  features 
of  the  week  turnetl  out  to  be  a  further  sharp  advance  in  the 
price  of  M.arconis,  though  the  movement  lacked  sufficient 
staying  power  to  hold  the  quotation  at  the  best  level  reached. 

The  especial  point  that  makes  the  electric  lighting  market 


noteworthy  is  the  fact  that  a  number  of  the  shares  which 
hitherto  have  been  practically  unsaleable  at  their  quoted 
levels  can  now  be  realised  without  difficulty.  The  change 
would  be  remarkable  were  it  not  remembered  that,  under 
the  restrictions  imposed  by  the  Government,  Stock  Exchange 
jobbers  are  not  allowed  to  sell  shai-es  unless  they  have  actually 
got  them.  One  direct  consequence  of  this  is  that,  whereas  in 
the  ordinary  way  they  would  sell,  taking  a  business  risk  of 
replacing  the  shares  at  an  early  opiiortunity,  they  cannot  do 
so  unless  armed  either  with  the  shares  them.selves  or  with 
the  positive  knowledge  that  they  (the  jobbers)  can  get  them. 
XnA  as,  in  market  circumstances  so  unique  as  those  at  pre- 
sent ruling,  the  timid  buyer  is  frightened  when  he  finds  his 
chance  of  acquiring  cheap  stock  looks  like  becoming  practic- 
able, so  also  the  hitherto  anxious  seller  no  sooner  gets  a  bid 
tor  his  shares  than  he  promptly  raises  his  price,  in  the  hope 
of  getting  more.'.  , 

If  in  this  exposition  of  circumstances  there  .savours  aught 
approaching  the  iteration  regarded  by  good  authorities  as  so 
damnable,  the  writer  on  St<x-k  Exchange  topics  nmst  fain 
i-over  his  defence  with  the  statement  that  the  aforesaid  set  of 
c(mditions  comes  into  play  so  frequently,  and  yet  so  uii- 
fxix-ctedly,  that  he  is  compelled  to  fall  back  upon  it  in  en- 
deavouring to  set  the  market  picture  clearly  before  those 
interested  in  its  view. 

Within  the  next  two  or  three  weeks  all  the  electricity  supply 
shares  will  be  quoted  ex-dividend,  and  it  will  be  possible  to 
reinstat-e  that  table  of  yields  on  money  invested  which  pre- 
viously, since  war  broke  out,  might  have  given  a  false  impres- 
sion instead  of  a  correct  one.  The  quotations  below  are  mostly 
cum  dividend,  allowing  for  which,  the  leading  ordinary  shares 
can  be  bougb.t  to  pay  .5^  to  6J  per  cent,  on  the  money.  The 
trouble,  as  hint<'d  above,  is  to  secure  shares;  and  in  cases 
where  only  a  month  ago  there  were  blocks  up  to  .500  on  offer, 
to-day's  investor  will  learn  from  his  broker  that,  if  he  is  fortu- 
nate, he  may  be  able  to  secure  100  at  some  comparatively  high 
price.  In  addition  to  the  following  prices,  we  may  add  that 
bargains  were  done  to-day  (Tiiesday)  in  South  Metroiwlitans 
at  9s.  9d.,  and  in  Bournemouth  Ordinarj'  at  lOJ. 

We  append  ouj-  usual  hst  of  representative  stocks  and  shares 
in  the  electric  lighting  markets:  — 

Home  Electbicity  Companies, 


Mean  price.   Mar.  16,  1916.  RUe  or  fall 
July  27, 1914.  this  week, 


Brompton  Ordinary  . . 

do.       7  per  cent.  Pref, 
Cliaring  Cross  Ordinary 


do.        do.    4J  Pref. 
do.  City  Prof.   . . 
4  Deb 


do. 

do. 

do. 
Cheisea 

do.    4*  Deb 

City  of  London  

do.        do.    6  percent.  Pref 

do.       do.    5  Deb 

do.        do.    4^  Deb 

County  of  London 

do.       do.       6  per  cent.  Pref. 

do.        do,        l6&  Deb 

do.       do.       2nd  Deb. 

Kensington  Ordinary  

London  Electric         

do.       do.    6  per  cent.  Pref 

do.        do.    4  Deb 

Metropolitan 

do.  4^  per  cent,  Pref 

do.  4j  Deb 

do.  BjDeb 

St.  James' and' Pall  Mall 

do.       do.       do.      7  per  oeol.  Pref. 

do.       do.       do.      3i  Dob 

Bonth  London 

South  Mptropolitan  Pref 

Westminster  Ordinary        

do,  4JPref 


II 
4ixd 

H 

4 

90 
*l 

92 
145 
12j 
113 
98 
UJ 
llg 
99 
97 

7xd 
13  xd 
6xd 
87 

3i 

4 
96 
80 

9xd 

eg 

80 
8 

^\ 
H 


+  i 


+  I 
+  i 


+  i 


-i 


Telsoraphs  and  Tblkphonbs, 


Anglo-Am.  Tel.  Pf 

do.  Def 

Chile  Telephone        

Cuba  Sub.  Ord 

do.  Pf 

Eastern  Extension 

do.  4  Deb 

Eastern  Tel,  Ord 180. 

do.  8»  Pf 

do.  4"Deb 

Globe  Tel.  and  T.  Ord 

do.  rt 

Ql.  Northern  Tel 

Indo-European  

Marconi 

New  York  Tel.  4J       

Oriental  Telephone  Ord 

do.  Pt 

Tel.  Egypt  Deb 

United  R.  Plate  Tel 

do.  Pf 

West  India  and  Pan. 

Western  Telegraph 

do.  4  Deb 


108i 
38 

II 

16 

12: 

87. 

80i 

77* 

96$ 

i>i 
i^t 

82i 


MS 

101 

a-i) 

88 
Bi 

u 
m 


103J  zd 
3liid 

6i 

isS 
123 
99  ij 

12fi 
74 
94 
II 
Hi 
2» 
61 

97 
2 

88^ 
6 
6 

u 


:l* 


+ 1 

-n 


94 


FoRiioR  TsAua,  Aa, 


Anglo-Arg,  Trams,  First  Pf, 


2nd  Pt. 

4  Deb 91 

4)  Deb 98i 

6  Deb 96 


do, 

do, 

do. 

do. 
Bracil  Tractions 
Bombay  Electric  Pf 

do.  4i  Deb 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Boods 

Adelaide  Sup,  6  per  oent.  Pf 


4I        SI 


do. 


119 
98 

70 
84 
78 
6i 


6  Deb IM 


81 
99 
88 

io| 

91 

86 
SO 
80 
t|xd 

loa 


-14 


-i 


-10 
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BouE    Ruu. 

Mean  price.  Mar.  U,  191E.'  Rise  or  tell 

July  37,  1914.  this  week. 

Oeotrsl  London,  Ord.  Assented  ..        ..83  16 

MelropoUtan 87i  80  +1 

do.  Disinol        ai!  m  +  i 

Uodergroand  Eleculo  Ordinary  . .        S^  li  -t-  i 

do.  "A" 7/6  6/-  - 

looome  88  81  xd  t  i 

Mancfaotcbins  COUPANIXS. 

British  Westinghouso  Pret 13                  IH  — 

do.       4  Deb.                 744  7a  — 

do.       6  p.  lien              1W»  99  — 

CftUenders        Hj  Hi  — 

do.        6  Pref 64                   H  — 

do.       44  Deb.              98*  98  — 

CastDorKellner         aj                 8A  — 

Edison  4  Swan,  f  3  pd s'a  14/Bi  — 

do.       do.        (ullypaid          ..        ..  li                 aj  — 

do.       do.       4  Deb.               ....  69  65  — 

do.       do.       5  %  Deb 63j  60  - 

BleoHio  Oonstrttotion         M  18(8  +  od. 

do.       do.        PJ A                1  — 

Oen.EUeo.  PI lOl  W  — , 

Henieys 16  l*i  +  i 

do.      4iPrel 16                   6,  — 

do.       4lDeb lOOJ  97  - 

Indla-Rabber »  8|  — 

Telegraph  Oon 88J  374  — 

Cue  of  the  features  in  the  Home  Railway  uiaiket  ib  a  point 
rise  in  Metropolitan  Consolidated  stock.  The  chairman  at 
the  recent  meeting  was  mildly  bullish,  and  he  went  quite 
frankly  into  the  question  of  the  Government's  obligation  with 
regard"  to  making  up  the  traffic  receipts.  What  the  Govern- 
ment guaranteed  was  a  certain  income  from  certain  sources, 
leduced  through  the  carriage  of  troop  trains.  The  Government 
had  not  guaranteed  their  net  income  out  of  which  the  divi- 
dend was  paid,  and  it  therefore  followed  that  they  had  not 
guaranteed  the  dividend  itself.  The  price  of  the  stock  has 
risen  to  30.  Surplus  Lands  are  higher  at  56.  Districts  are 
10b.  better  at  17J.  Underground  Electric  income  bonds  have 
progressed  still  further  towards  recovery  of  the  full  amount 
of  the  recent  £3  deducted  for  the  dividend.  Central  Londons 
are  steady.  There  is  even  a  little  business  in  East  London 
ordinary  stock,  on  the  basis  of  3i.  It  may  be  recalled,  inci- 
dentally, that  the  price  of  East  Londons  at  the  time  war  broke 
out  was  5i. 

Brazilian  Tractions  have  been  fluctuating  within  compara- 
tively narrow  limits  round  about  53.  The  exchange  from  Rio 
rose  to  ISfd.  at  the  end  of  last  week,  and  later  came  back  to 
the  neighbourhood  of  13d.  The  company  continues  to  declare  its 
quarterly  dividends  of  IJ  per  cent. — that  is,  at  the  rate  of  6 
per  cent,  per  annum ;  and  although  there  aie  qualms  as  to  its 
retention,  which  make  the  price  somewhat  wobbly  every 
three  months  as  the  declaration  date  draws  near,  the  specula- 
tive investor  is  manfully  buying  shares  which,  so  long  as  the 
existing  payments  continue,  give  him  the  handsome  return 
of  llj  per  cent,  on  his  money. 

Marconis  touched  39s.,  a  fresh  advance  of  2s.  3d.,  but  the 
effort  met  with  large  sales  of  pre-moratorium  shares,  and  this 
took  the  price  back  again  to  36s.  3d.  Holders  who  had  been 
running  Marconis  just  before  war  broke  out  were  allowed, 
under  the  Government's  scheme,  to  keep  them  in  suspense  at 
388.  9d.  so  long  as  that  price  was  not  reached,  but  on  shares 
becoming  saleable  at  1  15/16,  the  bulls  could  be  called  upon 
either  to  pay  for  the  stock  or  else  sell  it.  So  many  selling 
limits  were  fixed  at  the  price  mentioned  that  the  recent  buyers 
became  exhausted  before  the  sellers  did.  Market  theory  con- 
tends that  while  the  Marconi  Company  is  under  Government 
control,  the  Treasury  will  recoup  whatever  loss  the  under- 
taking may  be  put  to  by  reason  of  naval  and  military 
exigencies. 

The  Consolidated  Gas  &  Electric  Co.  of  Baltimore,  very 
familiar  to  investors  over  here,  is  about  to  issue  Two-year  5 
per  cent.  Notes  at  98,  with  conversion  privileges  into  common 
stock  at  115.  Out  of  this  issue  arises  the  rather  important 
question  whether  the  British  investor  wiU  be  allowed  to 
participate,  supposing  the  Treasury  decline  to  allow  the  st<x;k 
to  be  offered  here  at  all.  Some  weeks  ago,  official  prohibition 
was  applied  to  a  bond-offer  by  a  first-class  American  Railroad. 
but  if  the  Baltimore  Co.  chooses  to  allot  its  Notes  by  way  of 
rights,  the  patriot  may  well  be  puzzled  in  his  search  for  some 
method  whereby  the  British  investor  is  to  be  debarred  from 
subscription. 

Mexico  Tramways  bonds  have  gone  back  10  points  in  each 
class,  for  reasons  too  hopelessly  well  known  to  call  for  com- 
ment. Other  than  these,  the  changes  are  not  large  enough  to 
quote.  As  a  curiosity  may  be  mentioned  the  record  of  trans- 
actions in  Kalgoorlie  Electric  Lighting  ordinary  shares  at 
threepence;  the  preference  mark  48.  Cd. 

The  Telegraph  market  is  generally  steady,  with  the  Eastern 
group  in  the  ascendant.  Eastern  ordinary  put  on  1},  the 
preference  a  point,  and  Globe  preference  J.  Westerns  were 
a  better  market  at  13i.  Great  Northerns  gained  £1.  We  have 
already  pointed  out  that  investment  demand  has  penetrated 
this  section,  and  that  the  difficulty  is  not  to  sell  shares,  but 
to  buy  them  at  anvthing  like  the  quoted  prices. 

The  Manufacturing  list  is  firm,  holding  its  rises  of  the 
past  week  or  two.  Electric  Constructions  advanced  a  little, 
and  Henieys  at  14J  are  the  fraction  un.  British  Westinghouse 
preference  rose  to  39s.  6d..  at  which  price  sellers  came  in 
and  reduced  it  to  its  former  level  of  383.  9d.  Armament  shares 
are  decidedly  weaker.  Lord  Kitchener's  speech  on  Mondav 
night  foreshadowed  a  Government  scheme  for  enabling  em- 


ployes of  large  contracting  firms  to  share  in  whatever  of 
extra  benefit  such  firms  derive  from  the  war.  As  it  had  already 
been  assumed  in  the  market  that  the  armament  companies 
were  scarcely  likely  to  raise  their  dividends  next  month,  this 
announcement  by  the  Minister  of  War  did  not  stimulate 
prices.  The  rubber  market,  on  the  other  hand,  is  good,  with 
a  number  of  the  best-class  shares  in  such  demand  as  to  Isad 
daily  to  better  prices. 

Interesting  points  have  arisen  in  connection  with  certain 
(if  the  Government  telephone  contracts  in  respect  of  private 
lines  between  the  Stock  Exchanges  of  London  and  the  pro- 
Nincos.  The  Government  took  over  the  lines  altogether  when 
war  broke  out,  and  for  about  six  months  the  brokers  had  to 
rely  on  trunk  calls.  Now  the  Post  Office  offers  to  cancel  the 
remainder  of  whatever  contracts  may  be  outstanding,  or, 
alternatively,  to  continue  them  at  a  reduction  of  .33  per  cent., 
in  view  of  the  shrinkage  of  Stock  Exchange  business  caused 
by  the  Treasury  regulations.  Readers  tired  of  acrostics  might 
take  this  as  a  week-end  problem,  asking  themselves  how  they 
would  act  in  like  circumstances  if  thev  were  brokers. 


MARKET     QUOTATIONS. 


OwiNO  to  the  war,  the  prioea  given  lelow  are,  cf  course,  more 
or  less  nominal, 

Wednesday.  March   17tb. 


CHEMICALS.  *0. 

Latest 
Price. 

s'ortnlghl'a 
nc.  or  Deo. 

«  Aoid,  Uydroohlorlc 

per  owt. 

4/6 

■     H     Nitrlo 

„ 

19/- 

■     „     Oxallo           

per  lb. 

104d. 

a4d.  ino. 

«     „      Balpbarlo 

per  owt. 

6/. 

«  Ammoniac  Sal        

£49 

■  Ammonia,  Muriate  (large  crystal)  [er  ton      | 

£49 

«  Bleaching  powder 

£9 

10/-  inc. 

«  Bisulphide  of  Carbon 

£21 

m  Borax 

£20 

aei-  inc. 

a  Copper  Sulphate 

£28  10 

£1  inc. 

a  Lead,  Nitrate         

£35 

.. 

a      „      White  Bngar 

1^ 

, , 

a      „      Peroxide 

„ 

«  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  in  easkg 

per  Ib. 

6d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£76  to  £80 

a        „       Chlorate 

per  lb, 

1/6 

ad.  inc. 

a        „       Perchlorate 

^ 

1/6 

6d.  inc. 

a  Potassium,  Cyanide  (98/100  %).. 

Nom. 

(for  mining  purposes  only) 

a  Shellac         

per  owt, 

66/- 

1  Sulphate  o(  Magnesia     . . 

per  ton 

£6  10 

a  Sulphur,  Sublimed  Flowers 

£11  10 

■        „        Recovered 

£3 

a        „        Lump 

^ 

£6  10 

a  Soda,  Caustic  (white  70(73  %)   . . 

^ 

£10  a  6 

a      „     Chlorate       

per  Ib, 

9Jd. 

|d.  inc. 

a      „     Crystals        

a  Sodium  Bichromate,  casks 

per  ton 

45/. 

per Ib, 

84d. 

METALS,  *0. 

Alomlninm  Ingots,  in  ton  lots  . . 

per  ton 

£90 

£5  inc. 

„          Wire,  in  ton  lots  ) 
(I  to  14  B.W.G.)  ! 

H 

tiw 

£8  inc. 

b          „          Sheet,  In  ton  lots  .. 

e  ao 

£8  ino. 

p  Babbitt's  metal  ingots     . . 

£60  to  £291 

c  Brass  (rolled  metal  r  to  19*  basis) 

per  Ib. 

9id. 

c      „     Tube  (brazed) 

104d. 

Jd.  inc. 

c      „         „     (solid  drawn) 

lOid. 

id.  inc. 

c      „     Wire,  basis 

94cl. 

c  Copper  Tubes  (braied)     .. 

lUd. 

id.  inc. 

c       H          M      (solid  drawn) 

Ufa. 

id,  ino. 

t       H      B<krs  (best  selected) 

per  ton 

£86 

g       »      Sheet          

£86 

V       >      Rod 

£86 

, . 

d      H      (Electrolytic)  Bars 

£71 

£1  inc. 

d       M                 H           Sheets 

£89 

£1  inc. 

(f       H                 »           Rods 

^ 

£77 

£1  inc. 

d       „                 >           B,0.  Wire 

per Ib, 

944. 

/Ebonite  Rod           

^ 

8/- 

(       „        Sheet         

2/6 

n  German  Silver  Wire 

^ 

1/8 

,, 

A  Gutta-percha,  fine 

6/10 

ft  India-rubber,  Para  fine  .. 

^ 

9/64 

Jd.  inc. 

f  Iron  Pig  (Cleveland  warrants)  .. 

per  loo 

61/. 

4/2  ino. 

/     „    Wire,  galv.  No.  8,  P.O.  qnal. 

^ 

£18 

£1  ino. 

r  Lead,  English  Pig 

£21 

£3  6  inc. 

m  Manganin  Wire  No.  as  .. 

per  Ib, 

r  Mercury        

per  bot. 

£12  6 

6/-  dec. 

e  Mica  (In  original  cases)  small  . . 

per  Ib, 

4d.  to  a/6 

«      „                H            H      medium 

B/-  to  6/ 

e     ..               H           H      large   .. 

6/6  to  10/6  &  up. 

0  Nickel,  sheet,  wire,  &o 

„ 

Nom. 

p  Phosphor  Bronse,  plain  castings 
0        n           «    rolled  bars  A  rods 

„ 

1/1  to  1/3* 

1/2  to  1/34 

f        -           K  rolled  Strip  4k  sheet 
oPIatiiinm       

1/34  tn  1/64 

per  01, 

les; 

d  Blllclum  Bronie  Wire 

per  lb. 

lOid. 

r  Steel,  Magnet,  In  bars 

per  ton 

£7J 

f  Tin,  Block  (English) 

„ 

£187  to  £191 

o    „     Wire,  Nob.  1  to  16    .. 

per  lb. 

2/6 

Id.  inc. 

p  White  Anti-friction  Metals 

per  ton 

£59  to  £194 

tZincSb'tlVieUIeMontagnebnd.) 

" 

Nom, 

Quotations  supplied  by — 


a  G.  Boor  &  Co. 

ft  The  British  Alnminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Fmith  &  Co. 

e  F.  Wiggins  &  Bons. 

/  India-Hubber,  Outta-Percha  and 

Telegraph  VVorks  Co.,  Ltd, 
g  James  &  Sbakspearc, 
ft  Edward  Till  i  Oe, 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Juhnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd. 

A  P.  Ormlston  &  Sons, 

o  Johnson,  Matthey  i  Co.,  Ltd, 

P  _ 

r  W,  F,  Dennis  &  Co, 
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SEARCHLIGHT   PROJECTORS. 


Br  C.  W.  DENJSY,  A.M.I.B.B. 


(Concluded  from  2}age  349.) 

The  use  of  flame  or  mineralised  arcs  necessitates  a 
different  form  of  mirror  and  different  controlling  mechanism. 
The  flime  arc  projectors,  and  also  the  use  of  petrol-oxygen 
in  projectors,  the  writer  hopes  to  deal  with  at  a  future  date. 
In  consequence  of  the  excessive  heat  generated  by  the 
electric  arc,  it  has  been  necessary  to  give  special  attention  to 
the  ventilation  of  the  projector  body  and  mirror.  When 
projector  lamps  are  consuming  current  up  to  200  amperes, 
it  will  be  readily  appreciated  that  some  means  must  be  pro- 
vided to  carry  away  this  heat.  It  may  be  mentioned  that  a 
metallic  mirror,  after  being  a  considerable  time  in  use, 
reached  a  temperature  in  the  neighbourhood  of  700"  F., 
with  an  arc  taking  approximately  180  auipu-es.  The 
heating  up  of  projector  bodies  and  fittings,  more  especially 
in  the  cise  of  small  projectors,  and  even  large  projectors 
when  used  in  a  sheltered  position,  is  a  source  of  trouble  in 
handling,  and  is  always  dangerous  in  the  case  of  crystal 
glass  mirrors. 

A  suggested  method  of  cooling  the  barrel  was  recently 
brought  before  the  writer's  notice.  It  consisted  of  ribbing 
the  barrel  with  light  angle  sheet  jV.-in-  thick,  and  also  the 
back  of  the  mirror  frame.  In  the  case  of  the  latter  special 
flit  plates  were  allowed  to  press  lightly  against  the  mirror 
(metallic  mirrors  being  used)  as  a  means  of  rapidly  conduct- 
ing the  heat  to  the  ribbed  cover,  which  materially  lessened 
the  temperature  rise  of  mirror  and  barrel.  Of  course,  the 
ribs  on  the  barrel  were  omitted  where  doors,  ventilators,  and 
other  mountings  interfered  with  their  use.     It  was  claimed 


I J 


I  I  I  M  M  M  I  I  I  I  I  1 
Fig.  3.— Section  of  Peojeotob  with  Cooling  Ribs, 

that  the  radiating  surface  of  the  projector  body  was  increased 
75  per  cent,  by  the  ribs.  A  rough  sketch  of  such  a  method 
is  shown  in  fig.  3,  the  usual  ventilating  hole  being  omitted 
in  the  sketch.  A  further  advantage  is  the  use  of  wooden 
handles,  or,  to  be  more  correct,  iron  handles  with  a  wooden 
covering  or  slicve,  on  mirror  frames  and  front  glass  doors, 
as  the  usual  iron  handles  become  too  hot  to  be  comfort- 
able after  prolonged  use. 

Mechanical  Movements  of  Projectors. — The  balancing  of 
the  projector  body  on  its  trunnions  is  usually  accomplished 
by  having  one  of  the  trunnion  guide  rods  screwed  and  pass- 
ing it  through  a  screwed  hole  in  the  trunnion  bracket 
at  each  side  of  the  barrel. 

Any  movement  of  the  barrel  parallel  to  its  axis  can  be 
made  by  revolving  the  screwed  trunnion  rods.  It  is  prefer- 
able that  the  screwed  rods  should  be  coupled  together  by 
chain  gear  or  other  approved  means  whereby  both  rods 
revolve  at  the  same  time,  keeping  the  barrel  quite  parallel 
with  the  guide  rods.  This  is  of  the  first  importance  on 
military  projectors,  whna  adjustments  of  the  barrel  have  to 
be  made  rapidly  and  often  in  action.  The  movements  of 
the  projector  barrel  through  30°  above  and  below  the  hori- 
zontal and  the  describing  of  a  complete  circle  by  the  turntable 
are  accomplished  by  means  of  worm  gearing,  which  is  so 
arranged  that  it  can  be  thrown  out  of  action  should  it  be 
desirable  to  move  the  projector  rapidly  by  hand. 

Various  friction  plates  and  clamping  screws  are  in  vogue 
for  stiffening  the  movements  of  the  barrel  and  base  when 
operating  the  projector  by  hand.  Dilliculties  sometimes 
occur  with  devices  of  this  kind,  inasmuch  as  the  operator 
often  throws  out  the  worm  gearing  for  obtaining  the  slow 


motion  before  suiticiently  tightening  up  the  clamping  plates, 
the  result  being  that  the  projector  body,  if  not  perfectly 
balanced,  swings  rapidly  through  the  range  of  its  lower 
movement,  and  in  the  case  of  a  large  projector  comes  with 
a  heavy  bump   against   the  fixed  stops  which  limit  such 


Fig.  4. — Projector  foe  Coast  Defence  Service. 

movement.  Such  rough  usage  is  net  conducive  to  the  long 
life  of  the  mirror  (if  of  crystal  glass)  or  other  delicate  parts 
of  the  optical  apparatus. 

Various  suggtstions  have  been  put  forward  with  regard 
to  a  "  one-wheel  control  "  arrangement  for  projectors,  that 
is,  operating  the  movements  of  the  barrel  and  turntable  at 
one  and  the  same  time  by  one  wheel.  By  means  of  suitable 
clutches,    either    turntable     or    barrel    can    be    operated 


Fig.  5.— Fiei-ii  Service  Pbcieotob. 

separately,  the  advantages  in  support  of  this  arrangement 
being  the  ease  of  manipulation  with  one  hand-wheel,  as 
against  two,  and  that  the  operator  always  lies  one  band  fiee 
to  attend  to  the  lamp.  fee.  Although  there  are  these  points 
in  favour  of  such  a  device,  the  writer  docs  not  advocate 
its  use,  owing  to  the  somewhat  complicated  clutch 
mechanisms  emplojcd. 

Numerous  improvements  have  recently  been  made  in 
connection  with  switches  and  resistances  ;  for  projectors  the 
latter  should  always  be  of   the  adjustable   type  and. well 
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ventilated,  combined  switches  and  resistances  arranged  in  the 
projector  base  being  amongst  the  more  recent  improvements. 
Improvements  in  arc  deflecting  magnets,  arc-centring  gear, 
&c.,  are  more  or  less  of  recent  date. 

Several  very  efficient  types  of  portable  generating  sets  are 
now  on  the  market  for  use  with  field  service  projectors,  or 
on  ships  where  electrical  equipment  is  not  ireneral.  These 
usually  consist  of  a  gasoline  engine  and  multipolar  dynamo 
mounted  on  a  light  cast-iron  bed-plate. 

Some  approximate  particulars  of  a  double-cj Under  four- 
cycle engine  and  dynamo  are  :— Output,  30  to  35  amp. 
at  110  volts;  weight,  6.iO  lb.;  length,  42  in.;  width, 
■20  in.  :  height,  30  in. ;  r.p.ji  ,  760. 

Fig.  4  shows  a  projector  arranged  for  coast  defence.  It 
is  controlled  electrically  from  a  distance,  in  such  a  way 
that  the  operator  is  remote  from  the  beam  of  light,  and 
also  in  the  best  position  for  observation.  Projectors  of  this 
class  are  preferably  provided  with  lamp  carriages,  to  enable 
the  substitution  of  a  new  lamp  for  one  whose  carbons  are 
consumed  to  be  carried  out  with  the  minimum  of  delay,  so 
as  not  to  interrupt  the  light  longer  than  neces  ary. 

A  characteristic  type  of  Continental  field  service  pro- 
jector is  shown  in  fig.  5,  mounted  on  its  carriage.  It  is 
supplied  with  current  from  a  generating  set  on  another 
equally  mobile  carriage.  The  use  of  the  metallic  reflectors 
has  permitted  the  construction  of  light  and  easily  manipu- 
lated carriages  for  projectors  up  to  30  in.  in  diameter,  which 
are  extremely  useful  in  hilly  or  mountainous  countries. 


THE    EFFECT    OF    THE    PRESENT 

COAL    POSITION    ON    THE    BUSINESS    OF 

ELECTRICITY  SUPPLY. 


[COlDrt'XICATED.] 


WiTHix  the  last  three  years  the  public  have  had  at  least 
three  demonstrations  of  the  fact  that  the  price  of  coal  will 
be  raised  on  the  slightest  pretext,  and  that  within  a  few 
days  of  the  first  advance  in  prices  coal  merchants  who  have 
entered  into  quite  large  contracts  to  supply  regularly  week 
in  and  week  out  a  stipulated  amount  of  coal  of  a  certain 
quality,  will  nnblushingly  declare  that  they  are  unable  to 
obtain  the  stipulated  amount,  and  that  to  their  intense 
sorrow  they  needs  must  curtail  supplies. 

This  state  of  things  lasts  for  a  short  time,  when  the 
harassed  station  engineer  almost  implores  the  coal  merchant 
to  procure  for  him  coal  of  any  burnable  quality  at  what  he 
is  pleased  to  term,  vaguely,  anything  like  a  reasonable  price, 
as  his  stock  is  showing  signs  of  depletion. 

Within  a  day  or  two  the  kindly  merchant  inforns  the 
station  man  that  although  he  (the  merchant)  cannot  supply 
the  demand  himself,  yet  after  considerable  trouble  he  has 
persuaded  the  firm  of  So-and-so  to  let  him  have  about  a  two 
or  three  weeks'  supply  at  a  figure  about  60  per  cent,  or 
70  per  cent,  higher  than  the  engineer  has  been  paying. 

Xaturally  the  engineer  resents  being  bitten,  but  as  his 
place  was  not  originally  laid  out  for  coal  storage  on  a  large 
scale,  he  soon  has  to  come  down  and  accept  the  coal  mer- 
chant's prices,  which  in  the  few  days  of  haggling  have  again 
advanced. 

Xow  this  sort  of  thing  is  going  on  all  over  the  country 
at  the  present  time  ;  therefore,  it  is  hitting  each  and  every 
district  in  a  most  vital  part,  viz.,  its  electricity  supply,  at  a 
time  when  it  is  of  the  utmost  importance  that  things  "should 
go  rapidly  and  smoothly  along  their  proper  path. 

There  may  be  in  one  or  two  places  a  genuine  shortage  of 
coal  or  wagons  to  convey  that  coal,  but  to  nothing  like  the 
extent  which  the  coal  merchants  pretend.  This  is  proved 
by  the  fact  that  after  the  engineer  has  agreed  to  pay  the 
extortionate  prices  asked  for  fuel,  he  continues  to  get  just 
sufliicient  to  keep  him  going  at  the  enhanced  prices.  Make 
no  mistake,  the  writer  speaks  from  bitter  and  costly  experi- 
ence ;  your  coal  merchant  knows  to  a  nicety  what  is  your 
storage  capacity,  and  adjusts  his  tales  of"  scarcity,  high 
prices  and  impossibility  of  delivery  to  suit  the  exact  con- 


ditions under  which  he  knows  the  plant  has  to  work  as 
regards  coal. 

It  is  true  that  he  has  entered  into  a  business  contract  to 
supply  so  much  coal  at  a  certain  price,  but  it  is  also 
equally  true  that  he  will  not  supply  that  amount  of  coal  at 
that  price  as  long  as  he  can  obtain  higher  prices  from  other 
people.  In  short,  he  will  declare  that  he  cannot  get  your 
coal,  and  therefore  must  be  relieved  from  his  contract.  He 
will  also,  within  an  hour  of  telling  this  tale,  sell  the  coal  he 
has  solemnly  agreed  to  deliver  to  you,  to  someone  else  at  a 
much  higher  price. 

Now,  such  callous  and  disgraceful  breaking  of  contracts 
should  not  be  permitted.  The  prosecution  of  such  offenders 
in  one  or  two  industrial  centres  should  be  taken  up  by  a 
combination  of  coal  consumers  formed  for  the  purpose. 
This  may,  perhaps,  be  a  difficult  matter,  hampered  as  the 
supply  stations  are  by  being  under  municipal  control  in 
many  instances. 

In  one  way,  the  antics  of  the  coal  merchant,  resulting 
in  the  uncertainty  of  coal  delivery  as  soon  as  a  slight  strike, 
or  rumour  of  a  strike,  crops  up,  should  send  more  power 
users  on  to  the  mains  of  electricity  supply  works,  and  it 
should  be  possible  in  such  cases  to  pick  up  a  good  many 
small  and  medium  power  loads  at  prices  between  |d.  and 
1  }d.  per  unit. 

This,  however,  will  only  shift  the  burden  from  the 
shoulders  of  the  works  owner  or  manager  on  to  those  of  the 
supply  ttaticu  engineer.  "What  is  necessary  is  some  means 
of  controlling  the  supply  of  coal  without  the  intervention  of 
the  middle-man,  who  has  shown  time  and  again  that  he  can 
only  be  trusted  to  break  his  agreements  whenever  it  pays 
him  to  do  so.  This,  of  course,  implies  the  control  of  one 
or  more  collieries,  which  at  once  introduces  difficulty. 

The  municipal  ownership  of  the  majority  of  supply  stations 
stands  in  the  way  of  concerted  and  powerful  action,  as  the 
Local  Government  Board  would  not  sanction  any  share  in 
such  a  venture  ;  ae;ain,  the  case  has  to  be  considered  from 
several  aspects.  Not  all  the  coal  raised  would  be  steam- 
raising  coal  of  the  type  required,  and  to  market  the 
remainder  would  necessi  ate  a  capable  selling  organisation, 
as  the  ordinary  coal  merchant  would  not  purchase  or  sell 
coal  from  these  collieries  on  any  consideration. 

Added  to  the  above  difficulty  is  the  one  of  delivery. 
Stations  on  the  railway  with  a  siding  could  make  arrange- 
ments to  supply  so  many  wagons  to  the  railway  company, 
and  enter  into  an  agreement  with  them  that  these  wagons 
were  to  be  dispatched  regularly  at  certain  convenient  times 
as  long  as  it  was  possible  to  work  the  railway.  This  con- 
tract should  be  in  its  essence  as  binding  as  a  Government 
contract,  and  it  would  be  worth  the  while  of  any  power 
station  which  had  been  harassed  and  bled  to  pay  a  little 
extra  to  the  railway  company  for  the  privilege  of  obtaining 
such  a  contract. 

Consumers  not  on  the  railway  would  have  to  provide  their 
own  wagon=,  and  might  do  much  good  by  using  electrically- 
driven  coal  wagons  for  this  purpose.  The  batteries  conl  I 
be  charged  up  overnight,  and  the  continued  use  of  the 
wagons  would  result  in  other  persons  in  the  town  watching 
the  result  and  obtaining  such  wagons  themselves,  and  so 
offering  a  load  desirable  in  every  way  to  the  power  station. 
The  original  difficulty,  however,  of  obtaining  control  of  the 
colliery  is  the  greatest  difficulty,  and  to  the  writer  it  does 
not  seem  possible  to  surmount  this  at  present. 

Many  of  the  largest  industrial  firms  possess  their  own 
collieries,  and  antics  such  as  those  at  present  indulged  in 
by  the  coal  merchants  were  the  cause  originally  of  these 
concerns  entering  into  the  colliery  business. 

The  matter,  however,  is  important  for  every  supply 
station,  whether  it  has  or  has  not  sufficient  storage  capacity 
to  render  itself  immune  from  this  evil  for  some  months. 

Storage  of  coal  means  extra  handling,  once  into  and  once 
out  of  storage  at  the  least ;  it  occupies  valuable  space,  and 
means  that  unless  the  coal  is  regularly  removed  from  stor- 
age and  burnt  the  calorific  value  will  be  greatly  depre- 
ciated, and  in  turn  this  demands  a  regular  putting  into 
and  taking  out  of  storage  of  a  considerable  quantity  of  coal. 
There  is  also  the  risk  of  spontaneous  combustion  to  be  con- 
sidered, and  the  fact  faced  that  its  prevention  costs  money, 
in  that  space  must  be  allowed  for  thorough  breakiug-up  of 
the  coal  into  fairly  small  bulk. 
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The  Bolution  of  putting  the  power  stations  at  the  pit 
mouth  is  very  easy  to  propose,  but  two  important  con- 
siderations are  overlooked.  One  is  that  such  policy  means 
the  scrapping  of  a  good  deal  of  modern  and  exceedingly 
valuable  plant  of  large  size,  and  the  other  is  that  it  means 
fairly  long  transmission  of  the  power  so  generated.  The 
latter  problem  is  not  at  present  a  commercial  success  in 
these  islands,  judging  from  the  results  attained  by  the 
various  power  companies  who  have  been  in  the  business 
for  several  years.  Perhaps  the  easiest  and  most  direct  way 
out  of  the  position  would  be  for  the  leading  men  in  the 
power  supply  industry  to  meet  and  take  steps  either  to  force 
one  of  our  existing  organisations  to  move  the  Government 
in  the  matter,  or,  failmg  that,  to  form  an  association  to 
influence  Members  of  Parliament  to  take  up  the  passage  of 
a  measure  putting  the  supply  of  coal  to  power  stations  on 
the  same  basis  as  the  supply  of  war  material  ;  that  is,  the 
supply  must  be  maintained  at  the  prices  agreed  upon  and  in 
the  quantities  promised,  even  if  to  do  so  required  the  enlist- 
ment of  colliers  in  a  special  manner  and  at  special  rates  of 
pay,  with  the  stipulation  that  refusal  to  work  would  be 
treated  as  mutiny  in  the  Army  or  Navy  would  be  treated. 

The  work  of  the  power  stations  is  vital  to  the  well-being 
of  the  nation.  The  coal  merchant  has  repeatedly  shown 
his  indifference  to  all  considerations  other  than  those  of 
profit,  and  should  be  treated  as  an  unpatriotic  and  untrust- 
worthy person. 


RUSSIAN  TRADE  AND  ELECTRICAL 
PROSPECTS. 


(Communicated.) 


^'ITAL  as  the  present  war  is  to  all  the  Allies,  Russia 
is  undoubtedly  the  country  which  will  profit  most 
by  the  conflict,  for  it  will  complete  the  work  begun 
by  the  institution  of  the  Duma  and  the  guarantees 
for  constitutional  government;  and  will  make  good 
the  loss  of  prestige  and  credit  sustained  by  Russia 
in  the  Russo-Japanese  war.  It  is  effecting  consoli- 
dation of  the  people,  confirming  the  stability  of  the 
constitutional  regime,  and  bringing  Russia  into 
close  and  amicable  relations  with  her  Allies.  In 
short,  the  "awakening"  of  Russia  is  being  com- 
pleted by  this  war,  and  once  peace  is  declared,  rapid 
industrial  development  will  occur.  Hitherto  the 
country  has  been  chiefly  agricultural,  but  the  natural 
wealth  is  beyond  estimation,  and  there  is  room  for 
the  development  of  practically  every  industry.  The 
dredging  of  rivers  and  building  of  railways  and 
factories  which  have  already  begun  will  proceed 
faster  than  ever,  and  with  them  will  now  arise  an 
enormous  demand  for  machinery  and  manufactured 
products  of  every  kind.  Internal  resources  will  be 
inadequate  for  some  time  to  come,  to  keep  pace  with 
this  rapid  development. 

There  is  an  immense  potential  power  field  in 
Russia,  both  in  production  and  utilisation,  and  in 
the  present  state  of  engineering  it  goes  without  say- 
ing that  a  very  large  percentage  of  this  power  will 
be  supplied  electrically.  The  business  boom  of  two 
or  three  years  back  was  accompanied  by  great  ex- 
tension in  the  use  of  electricity  in  Russia.  It  is  now 
used  extensively  in  textile  mills,  in  oil  fields,  in  elec- 
trochemistry and  hi  blast  furnaces.  Further,  the 
advantages  and  possibilities  of  electrical  develop- 
ment are  fully  appreciated  by  the  Russian  Govern- 
ment and  many  municipalities,  so  that  in  this  vast 
country,  which  has  recently  advanced  centuries  in 
decades,  and  is  now  prepared  to  take  up  to  the  full 
extent  20th  century  industrial  existence,  without 
being  burdened  by  any  of  the  impedimenta  of 
gradual  evolution,  there  is  an  unparallelled  field  for 
electrical  development.  Though  some  of  the  equip- 
ment required  for  new  and  extended  central  stations, 
hydro-electric  plant  and  transmission,  tramways. 
railways,  telegraphs,  factories,   streets    and    homes 


will  be  supplied  by  existing  and  new  Russian  firms, 
there  will  necessarily  be  enormous  imports  of  manu- 
factured electrical  material  of  all  kinds  for  years  tn 
come,  and  British  firms  can  accelerate  or  retard 
Russian  development,  gain  trade  for  themselves, 
lose  it  to  rivals,  or  compel  premature  manufacture 
on  the  spot,  according  to  the  nature  and  degree  of 
their  activity. 

Hitherto  Germany  has  enjoyed  the  major  portion 
of  all  Russia's  foreign  trade,  actually  controlling  a 
large  fraction  of  the  exports  as  well  as  supplying  the 
greater  part  of  her  imports,  but  the  advantages  Ger- 
many has  had  in  respect  of  geographical  position  and 
excellent  commercial  organisation  will  be  entirelv 
outweighed  in  future  by  her  shattered  credit,  crippled 
resources,  and  possibly  disintegrated  national  struc- 
ture, not  to  mention  the  formidable  barrier  of  senti- 
ment which  she  has  thrown  up  against  herself  bv 
her  ill  deeds  and  which  will  take  years  to  demolish. 
On  the  other  hand  there  was  already,  before  the 
war,  a  strong  movement  in  Russia  in  favour  of  Eng- 
lish goods  (which  the  amiable  German  did  his  best 
to  gratify,  by  selling  German-made  goods  with 
forged  English  trade  marks).  Many  English  firms 
had  realised  and  begun  to  take  advantage  of  the 
possibilities  of  Russian  trade,  and  now  there  should 
be  no  hesitation  in  so  doing,  for  English  firms  have 
been  more  than  semi-officially  invited  to  enter  the 
Russian  field,  and  all  Russian  sentiment  will  hence- 
forth be  more  strongly  than  ever  in  our  favour.  We 
have,  however,  in  the  German,  a  trader  thoroughlv 
versed  in  every  phase  of  organisation  mid  enterprise 
— honourable  and  dishonourable.  His  ability  will 
not  be  affected  by  the  war  and,  though  his  oppor- 
tunities will  be  much  less  favourable,  we  must  re- 
member that  the  degree  of  his  necessity  will  be  the 
measure  of  his  efforts,  and  we  have  tremendous  lee- 
wav  to  make  up  both  in  methods  and  results. 

The  total  value   of  Russian  imports  of  all  kinds 
was   three  times   as  great   from  Germany  as   from 
England  in  igio.  and  bv  1914  the  ratio  was  4  :  i. 
the  respective  values  beincf  nearly  £40.000.000  from 
Germany   and   a    bare   £10.000.000    from   England. 
Our  electrical  exports  to  Russia  compare  even  less 
favourably  with  those  from  Germany.     In  1912  Ger- 
many    exported    to     Russia    £230,000     worth     of 
dynamos,  motors  and  transformers,  i.e.,  twice  the 
value  of  her  corresponding  exports  to  England,  and 
about  the  same  value  as  her  corresponding  exports 
(each)  to  Italy  and  Argentine.     Of  this  total,    ma- 
chines and  transformers  up  to-  220  Ih.  weight  were 
worth  £52.000:   from  220  to   i.ioo  lb.  £66,000:  and 
over  I.IOO  lb.  £112.000.     The  total  exports  of  elec- 
trical machinery  of  all  kinds  from  England  to  Russia 
were  valued  at  only  £59,900  in  1913.     German  ex- 
ports   of    glow    lamps    to    Russia    were    valued    at 
£466,000  in    191 2,  i.e.,  50  per  cent,  more  than  the 
value  of  lamps  exported   to  England,    and  25  per 
cent,  of  the  total  exports  of  this  class  from  Genrianv. 
We  sent  £200  worth  of  metal  filament  lamps  to  Russia 
in  1913.    It  is  interesting  to  note  that  we  send  about 
£250,000  worth  of  belting  to  Russia  (about  15  per 
cent,  more  than  Germany  does),  and  our  wide  con- 
nection in  this  class  of  goods  should  prove  helpful 
in  introducing  British  electrical  equipment  to  Rus- 
sian power-users — assuming  a  certain  amount  of  co- 
operation among  British  firms.     Inmiediately  before 
the  war  Russian  electrical  imports  must  have  been 
worth  close  on  £2,000,000  per  annum^possibly  more 
— and  soon   after  the   war  their  value   is  likely  to 
become  greater  still.     There  is  an  immense  market 
positively  waiting  to  be  taken — much  of  it  we  can 
take  if  we  get  busy  now  and  go  the  right  way  about 
it.     But  Germany's  defeat  in  the  field  does  not  mean 
that  she  will  give  up  the  Russian  (or  any  other)  mar- 
ket without  a  severe  struggle. 

Many  of  the  ramifications  of  German  influence  and 
control  in  the  Russian  electrical  industiy  have  only 
been  realised  since  the  outbreak  of  %var  severed  some 
of  the  hidden  arteries  which  used  to  feed  apparentiv 
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independent  concerns.  The  great  German  electrical 
tirms  operating  in  Russia  were  under  direct  German 
control,  and  had  a  verj-  complete  series  of  working 
agreements  and  "  understandings,"  which  permitted 
them  all  to  do  good  business  yet  never  allowed  any 
dissension  or  competition  giving  outside  hrms  a  rea- 
sonable chance  of  success — simply  another  example 
of  the  vast  possibilities  of  co-operation  with  "  com- 
petitors." Just  as  since  the  war  large  quantities  of 
electrical     goods     have     arrived     in     Russia     from 

neutral  "  countries,  branded  artlessly  with  neutral 
trade  marks  which  do  not  suffice  to  disguise  the  Ger- 
manic origin  of  the  whole;  just  as  since  the  war 
German  "  commercials  "  travelling  with  neutral 
passports  (purchased  or  worse)  have  sold  these 
neutral  goods:  so  in  the  years  preceding  the  war 
many  independent  tirhis,  "'Russian,"  "Belgian," 
and  others,  were  German  at  the  core.  The  institu- 
tion of  really  independent  concerns  was  at  once 
crushed  by  ruthless  use  of  the  whole  capital  and 
influence  of  the  German  combinations  and  the  banks 
and  diplomats  supporting  them. 

Besides  availing  itself  to  the  full  of  every  legiti- 
mate method.  German  commercialism,  like  Gennan 
militarism,  has  been  characterised  bv  highly  organ- 
ised treachery  and  deceit — underhand  machina- 
tions being  often  employed  when  honest  endeavour 
might  have  attained  the  same  end  with  the  single 
objection  (in  German  eyes)  that  the  extent  of  Ger- 
man dominance  would  have  been  prematurely  dis- 
closed. It  is  an  established  fact  that  representatives 
of  German  firms  have  given  gratuitous  and  "  disin- 
terested "  assistance  to  those  responsible  for  muni- 
cipal and  other  electrical  schemes  in  Russia,  to  such 
purpose  that  the  ultimate  scheme  and  specification 
have  appeared  in  such  form  that  German  products 
alone  could  fill  the  bill.  This  and  other  even  more 
dubious  methods  do  not  appeal  to  the  British  mind, 
but  with  contract  after  contract,  aggregating  hun- 
dreds of  thousands  of  pounds  per  annum  secured  by 
such  means,  we  must  at  least  add  fresh  weapons  to 
our  commercial  armours'. 

While  it  is  unnecessary  to  credit  Germany  with 
any  particular  commercial  morality,  it  would  be 
equally  foolish  to  underrate  her  commercial  ability, 
and  some  of  her  methods  should  vmdoubtedly  be 
employed  by  us.  There  is  no  reason,  for  instance, 
why  our  banks  should  not  be  as  powerful  agents  in 
industrial  development  and  association  of  interest 
here  as  in  Germany.  The  commercial  activity  of 
German  embassies,  and  the  application  of  "  diplo- 
matic pressure"  to  secure  trade  for  Germany,  find 
no  counterpart  in  our  State.  Our  consular  service 
and  the  Board  of  Trade  are  all  right  so  far  as  they 
go — so  far  as  they  can  go — but  fully  qualified  com- 
mercial and  technical  attaches  reporting  to  a  Depart- 
ment of  Commerce  can  alone  render  the  service 
desirable. 

Remote  control  is  quite  inadequate  in  seeking  to 
trade  with  Russian  markets.  Without  frequent  visits 
by  an  experienced  representative  or,  better,  per- 
manent travelling  representatives,  it  is  impossible  lo 
gain  the  necessary  intimate  knowledge  of  condition^ 
and  developments.  For  years  past  Belgian  and 
German  firms  have  been  represented  in  Russia  bv 
commercial  engineers  speaking  French,  German  and 
Russian,  and  dealing  directly  with  small  as  well  as 
large  clients.  To  the  energy  and  intimate  know- 
ledge of  Russian  and  Polish  trade  conditions  pos- 
sessed by  their  representatives.  German  firms  owe 
most  of  their  success  in  this  field.  The  favourable 
geographical  position  of  Germany  is  a  factor  of 
much  less  importance  than  is  generally  supposed. 

There  are  some  British-owned  factories  in  Russia 
and  a  number  of  agents  (actual  or  potential)  well 
versed  in  the  language  and  trade  conditions,  and  if 
a  British  finn  do  not  wish  at  present  to  send  out  a 
man  of  their  own,  they  may  still  be  represented 
efifectively  on  the  spot.  Indeed,  it  is  advi.sable  in 
any  case  to  examine  closely   what  co-operation  is 


possible   with   firms  and   agents  already  well-estab- 
lished in  the  country. 

The  language  difficulty  has  prevented  many 
British  firms  from  venturing  in  Russian  mar- 
kets, but  the  latter  are  so  valuable  that  the 
difficulty  must  be  faced  and  overcome.  Cir- 
culars and  correspondence  in  English  will  re- 
sult in  very  little  business,  any  thus  obtainable 
being  generally  already  fixed  in  destination.  French 
and  German  are  chiefly  used  by  Russians  for  scienti- 
fic and  other  publications,  for  which  a  wide  circle 
of  foreign  readers  is  desired,  but  Russian  is  the  only 
language  which  will  pennit  exporters  to  get  into 
reall}-  close  relations  with  clients  and  take  full  advan- 
tage of  the  enormous  business  to  be  done  with 
smaller  concerns,  any  one  of  which,  under  existing 
circumstances,  is  likely  to  develop  much  and  rapidly 
in  importance,  and  will  naturally  continue  most  of 
its  earlier  connections.  In  the  past  only  too  many 
British  firms  have  employed  German  "  foreign  cor- 
respondents "  in  their  oftices.  Surely  it  is  now  suffi- 
ciently clear  why  a  docile,  hard  worker  and  skilled 
linguist  could  be  obtained  at  the  wage  of  a  junior 
clerk.  It  is  not  flight  of  imagination  or  prejudice, 
but  a  sober  fact,  that  a  high  percentage  of  Gennan 
clerks  in  this  country  used  to  send  home  each  week 
business  reports  which  in  the  aggregate  cost  their 
employers  far  more  than  they  saved  in  wages. 

There  is  a  good  demand  in  Russia  for  standard 
electrical  equipment  of  English  design  and  manu- 
facture but,  particularly  among  the  smaller  traders 
where  price  is  eveiything,  it  is  essential  to  be  able 
to  offer  apparatus  at  least  as  good  as  the  corres- 
ponding German  lines  and  at  competitive  prices. 

In  the  phrase  "  German  goods  are  adapted  to  local 
requirements  "  (vide  consular  reports  without  num- 
ber), lies  the  reason  for  order  after  order  going  to 
those  who  are  not  our  friends.  If  we  are  learning 
better  than  our  take-it-or-leave-it  attitude,  our  im- 
provement is  terribly  slow.  It  is  totally  inexplicable 
why  so  many  British  manufacturers  will  see  no  fur- 
ther than  the  end  of  their  noses,  and  quite  fail  to 
realise  that  what  they  lose  on  perhaps  nine  out  of 
ten  special  orders,  they  recoup  handsomely  on  a 
steady  stream  of  orders  following  the  tenth  special 
job.  The  whole  matter  reduces  simply  to  this,  that 
there  are  firms  who  will  go  out  of  their  way  to  satisfy 
special  requirements,  who  do  this  at  reasonable 
prices  'and  yet  make  an  annual  profit.  Those  firms, 
whatever  their  nationality,  are  the  ones  to  whom  the 
future  belongs. 

It  times  of  peace  it  was  well  worth  executing 
special  (as  distinct  from  freak)  orders,  and  in  the 
critical  years  following  the  declaration  of  peace  it 
will  be  yet  more  worth  while,  when  the  tremendous 
demand  for  war  munitions  collapses  as  suddenly  as 
it  arose  and  the  world's  trade  is-  redistribitt'mg  itself 
as  it  certainly  will  do.  Have  not  manufacturing 
firms  in  this  country  repeatedly  gone  to  Germany 
for  special  work  in  the  past  because  they  could  not 
get  the  attention  they  desired  at  home,  and  will  they 
never  apply  this  lesson  to  their  own  morals  ? 

There  is  undoubtedly  a  tendency  on  the  part  of  the 
average  British  manufacturer  to  ignore  or  attach 
insufficient  importance  to  the  broader  principles  and 
customs  of  trading  in  foreign  markets.  In  respec- 
ting these,  the  German  excels,  and  by  sheer  method 
and  attention  to  minutiae  he  succeeds,  though  it  is  an 
unprejudiced  fact  that  he  has  never  been  popular 
abroad. 

(To  be  concluded.) 


Self  life  and  Iiuinstry. — The  Inftitute  of  Industry  and 

ScieEce  hap,  l.v  penniation  of  the  Lord  Msyor,  calVd  a  "  Cnnfer- 
*Ec°  of  Leader"  of  Indn.stry  and  Sciencp  "  r.t  tb»  Manfion  Honef, 
for  Thnrsday,  Mft'  ch  25th,  at  3  30  p.m.  There  will  be  a  ducUBsion 
on  "The  Coopeialion  of  Scietce  and  Induttry." 
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ELECTRIC    COOKING. 


By  W.  R.  COOPER,  M.I.E.E. 

{Alixtract  of  [aper  read  hefo'-e  the  IkSTITDTION   01"  ELECTRICAL 
EnriNEBES,   Marcli   Wth,   1915.) 

So  far,  in  the  cookiner  field,  electricity  has  been  chiefly  in  conipeti- 
tion  with  gas,  in  smaller  houaea  and  flats  ;  in  larger  houses  coal 
ranges  are  more  uaual,  because  the  cooking  is  more  continuous  and 
bacaase  hot  water  is  required  in  large  quantities.  Naturally  the 
revenue  from  an  electric  cooker  replacing  such  a  coal  range  is  con- 
siderably greater  and  more  profitable  than  that  from  a  cooker  in 
the  smaller  class  of  house,  because  the  large  cooking  consumer, 
unlike  the  large  lighting  consumer,  has  an  appreciably  better  load 
factor  than  the  smaller  consumer. 

la  the  example  to  which  the  author  wishes  to  refer,  the  number 
of  persons  normally  in  the  household  is  from  eight  to  nine,  and 
there  is  a  good  deal  of  cooking,  though  not  of  an  elaborate  kind. 
A  fairly  large  cooker,  by  Messr?.  Porcell  &  Nobbs,  was  therefore 
selected,  of  whiih  the  following  are  brief  particulars  : — 

M'l.Tinnim  loading. 
Oven  /"PP*"^' 2.000  watts  1 
"'®°   I  lower,  1,000      „     j 

Grill 

Two  8in.  hot  plates 

One  6-in.  hot  plate 

The  electric  heating  of  domestic  water  is  not  a  proposition  that 
is  financially  impracticable.  It  is  s  question  of  tariffs.  Pending 
the  taking-up  of  this  matter  seriously  by  central-station  engineers, 
it  was  thought  best  to  install  a  separately-fired  coke  boiler  for 
supplying  the  hot  water. 

The  average  consumption  was  found  to  be  about  2  KW.- 
hours  per  parson  per  day  in  the  winter-time  and  about  I'fi  in  the 
summer.  The  consumption  per  week  was  approximately  110  KW.- 
hours  in  the  winter-time  and,  say,  90  KW.-hours  in  the  summer. 

Before  electric  cooking  was  adopted  the  average  annual  cost 
(  based  on  the  two  preceding  years)  with  coal  was  as  follows  : — 

Electrical  energy   for   light   and    other    pur- 
poses        £9     0  0 

Meters       10  0 

Coal           13  10  0 


total,  3,000  watte. 

l.-'iOO       „ 

each  l.-'iOO     „ 

...      750      „ 


ie23   10  0 
With  elfiotric  oookiag  the  result  for  the  year  was  as  follows  : 

Electrical  energy  for  light,  &o.,  as  above       ...     £2  IG  3 
Electrical  energy  for  cooking  1  including  fixed 
charge)    .'>,02t     KW.-hours    (.average    price, 

1  Old.  per  KW. -hour) 21   19  0 

Meters       10  0 

Coki  and  coal       6  13  G 


£32     S     11 


In  the  above  no  credit  ha?  been  allowed  for  certain  advantages 
of  the  electrical  system.  The  numbsr  of  KW. -hours  for  lighting 
and  other  uses  hai  been  taken  to  be  the  same  in  both  ose?.  and  a 
correction  has  been  introduced  for  a  short  period  of  defective 
m«ter  working.  The  net  result  is  seen  to  be  an  increase  in  cost  of 
,£.S  18|.  9  i.  p:ir  annum  over  the  cost  of  cooking  with  coil.  The 
initial  outlay  was  as  follows  ; — 

Electric  cooker £23  15  6 

Cooking  utensils  ...         ...         ...         ...         ...        2  5  0 

Wiring  for  supply  to  cooker      ...         ...          ...        9  4  5 

Boiler  and  connecting  up  same            ...         ...      10  0  4 


£1,-,   11     3 

Later,  a  porringer  taking  800  watts  and  having  three  beats  was 
added,  which,  with  wiring,  cost  £1.  This  was  found  to  be  a  great 
convenience.     The  above  are  list  pricps. 

There  are  many  cookers  on  the  market  of  lower  price  than  the 
above.  O.i  the  other  hand,  the  cost  of  wiring  is  undoubtedly  a 
heavy  proportion  of  the  whole,  and  must  inevitably  remain  high 
en  long  as  engineers  adhere  to  the  fashion  of  using  screwed  tubing. 
Wood  casing  might  be  employed  equally  well.  The  author  sees 
no  reason  why  armoured  cable  should  not  be  used  without  further 
protection. 

A  main  double-pole  switch  should  be  fixed  in  a  handy  position 
near  the  cooker,  and  a  pilot  light  should  be  fixed  so  that  the  cock 
cannot  help  seeing  whether  the  power  is  on  or  cfT. 

It  is  most  important  to  have  the  branch  switches  in  a  position 
where  they  are  not  only  easily  seen,  so  that  the  various  heats  are 
ascertainable  at  a  glance,  but  also  easily  operated.  For  this  reason  it 
isvery  undesirable  to  mount  them  on  the  sideof  the  cooker  ;  switches 
are  beat  placed  on  the  wall  behind  the  cooker,  somewhat  to  one 
side.  The  author  prefers  a  s  nail  fuse  on  each  circuit  to  one  large 
one  for  the  whole  cooker. 

A  thermometer  should  be  provided.  The  upual  rough-and-ready 
tnethol  of  judging  the  temperature  of  an  oven  is  to  open  the  door 
and  thrust  in  the  hand.  The  oven  here  considered  requires  10 
minutes  for  the  tpmpcrature,  as  shown  by  the  thermometer,  to  rise 
finm  cold  to  350°  F. 

It  has  been  freely  stated  that  the  loss  in  weight  with  coal  or  gas 
cooking  is,  say,  30  per  cent.,  whereas  it  is,  say,  1.".  per  cent,  with 
eleotrio  cooking.  Actually,  it  is  impossible  to  give  a  fixed  figure. 
If  there  is  much  fat  the  loss  will  be  heavy,  whereas,  if  the  joint  is 
lean,  the  loss  will  be  much  less. 


Figures  which  the  author  obtained  in  the  course  of  ordinary 
working,  and  which  show  the  loss  of  weight,  may  b3  of  interest  : — 

Loss  When  Cooking  by  Coal. 


Charaoter  of  joint. 


1.  Rolled  ribs  of  beef 
'*•        I-  ?i 

Average 


Original 
weight. 


lb.  oz, 
4  7 
4     2 

3  13 

4  9 


Loss. 


ZMJ   ,'o 

29    % 

18J% 

25    °,' 


Remarks. 


Rather  lean. 


Loss  WHEN  Cooking  by  Electricity. 


Character  of  joint. 

0  iginal 
weiglit. 

IlOSS. 

Kemgrks. 

lb.  cz. 

].  Rolled  ribs  of  beef 

3  14 

13    % 

— 

9 

11                       n 

3     8 

14i% 

— 

3'              JI                       It 

3  13 

13    % 

Joint  lean  and  rather 
underdone 

4     1 

20    % 

Joint  rather  fat 

•'•             11                       11 

4     1 

12J% 

— 

«• 

4  12 

14i% 

Joint  rather  fat 

7. 

4     6 

14i  % 

— 

Average 

14i% 

Extravagant  claims  in  this,  as  in  any  other  direction,  are  to  be 
deprecated.  It  is  forgotten  that  the  roasting  of  joints  is  but  a 
small  part  of  the  total  cooking. 

The  author  found  that  a  suitable  routine,  in  the  case  of  j  jints, 
is  first  to  raise  the  temperature  to  350°  F.  ;  the  joint  is  then  put 
in,  the  temperature  is  allowed  to  fall  to  250°  F.  by  switching 
off,  and  is  kept  (by  switching  on  the  low  heat  occasionally) 
between  250°  F;  and  300°  F. 

The  energy  required  to  heat  an  oven  is  not  as  great  as  might  be 
expected.  la  the  present  case  the  oven,  with  an  input  of  3  KW  , 
reaches  a  temperature  of  260°  F.  in  5  minutfs,  <>.,  by  the  expendi- 
ture of  0  25  KW.-hour.  For  small  operations,  such  as  keeping 
dishes  hot,  the  author  has  found  it  convenient  to  use  a  hood  of 
tin-p'.ate,  preferably  double,  as  shown  in  fijr.  1,  which  can  be  placed 
over  any  hot  plate  as  a  heating  element.  It  is  provided  with  a 
low  mstal  stand  and  deflecting  plate  so  that  the  heat  is  not  ex- 
cessive near  the  hot-plate  ;  or  an  asbestos  sheet  may  be  used  to  give 
protfctior.       ' 

It  is  desirable  that  an  oven  should  heat  up  so  ra  id'v  that  the 
heat  losses  have  not  much  time  to  take  effect,  after  which  the 
input  cin  be  reduced  simply  to  supply  these  losses.  For  these 
reasons  the  time  taken  to  reach  a  temperatnie  of  300°  F.  should 
notexce?d  10  minutes 

Accessory  apparatus  is  often  desired,  and  then  a  plag  circuit  ie 
inevitable  ;  plugs  are  sometimes  provided  with  shields,  which  give 
some  protection.  The  author  thinks,  however,  that  it  would  be 
more  satisfaotOTy  to  fit  a  metal  ring  round  the  socket  (as 
in  fig.  2)  so  that  the  pins  are  not  exposed  so  long  as  they  are 
alive.  Tai^  ring  should  preferably  bj  earthed.  The  live  metal  of 
the  socket  for  the  reception  of  the  pins  of  the  plug  is  often  brought 
nearer  to  the  surface  than  is  necessary,  and  can  be  touched  by 
persons  when  cleaning. 

In  portable  utensils  th 3  pins  are  often  exposed  when  the  socket 
is  in  position,  if  it  is  mt  pushed  home.  These  pins  should  be 
honsed,  as  indicated  in  fig.  3. 

•  I  le  of  the  troubles  with  flexible  wire  is  the  annoying  way  in 
which  ordinary  qualities  break  on  account  of  being  continually 
subj  icted  to  bending.  The  layman  cannot  put  the  matter  right 
without  calling  in  assistance — which  means  delay  and  a  bad  adver- 
tisement   for    electrical   methods.    Many    of    the  aeual    twisted 


'ro(;€Cttnr 


Pro.  1. 


Fio.  a. 


Fill.  3, 


FlO.    1. — "rOBTAnLH"   OVBN. 

Fig.  2.— Protection  of  Socket.s. 
Fig.  3. — Protection  of  Piss  dy  Housing. 

H  ixible  cords  are  unsuitable  for  this  class  of  work,  and  special 
types  should  be  used.     These  are  now  becoming  available. 

The  author  has  recently  aubj  cted  a  numbi>r  of  samples  to  a 
bending  test.  It  is  apparent  fr  )m  these  tests  that  ordinary  flexible 
wires  vary  very  much  in  their  mechanical  properties,  and  that  it  is 
not  necessary  to  depart  from  the  ordinary  type  to  get  excellent 
results. 

It  is  generally  recognised  that  electric  cookers  should  be  earthed 
80  as  to  ensure  immunity  from  shook.  There  is  no  questicn  that 
the  earthing  should  be  to  a  water  pipe,  and  that  the  effectivencES 
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of  the  e&rthing  should  be  tested.  Euthingr  clips  and  wires  should 
be  more  substantial  than  is  generally  the  case.  It  would  be  an 
advantagre  if  suoh  clips  carried  a  red  metal  label  bearing  the  words 
'■  Eirth  Connection — Mn3t  not  be  Removed." 

The  mixing  of  earthed  and  unearthed  apparatus  is  much  more 
dangerous  than  to  discard  earthing  altogether.  The  plain  form  of 
wall-plag  should  not  be  permitted  in  the  kitchen  :  there  the  three- 
pin  variety  with  earthed  connection  should  be  used,  and  leads 
should  be  in  flexible  metal  tubing,  the  utensil,  tubing,  and  plug 
being  properly  connected  together.  Similarly,  tumbler  switches 
with  metal  covers  should  not  be  permitted  on  cooking  apparatus 
except  with  an  earthed  connection. 

The  Council  of  the  Institution  should  draw  up  rules  as  to  earth- 
ing. At  the  same  time  the  standardisation  of  socket  connections 
on  electric  irons  and  similar  apparatus  might  be  considered.  Manu- 
facturers should  realise  that  there  is  nothing  to  be  gained  by 
every  manufacturer  having  his  own  size  and  spacing  of  pins.  To 
the  user  it  is  exasperating  to  have  to  buy  a  particular  socket  con- 
nection for  a  particular  piece  of  apparatus. 

Occasionally  the  consumer  is  fortunate  enough  to  have  the  offer 
of  a  very  low  ilat  rate.  More  generally,  however,  the  tariff 
involves  a  primary  charge  which  may  depend  on  the  rateable 
value  of  the  house  or  upon  the  amount  of  lighting  and  plant 
installed,  and,  further,  a  secondary  charge  of  so  much  per  KW.-hour 
consumed.  As  a  possible  consumer  the  author  objects  to  paying  a 
heavy  primary  charge  when  he  may  be  using  only  a  cooker.  In 
comparing  the  cost  of  electric  cooking  with  coal  cooking,  this 
heavy  charge  may  be  sufficient  to  deter  him  from  making  the 
experiment  with  a  system  of  which,  as  a  householder,  he  has  no 
first-hand  experience.  That  is  the  attitude  that  must  be  borne  in 
mind. 

That  the  primary  charge  provides  for  the  fixed  charges  of 
generation  for  the  lighting  load  is  a  fair  basis  on  which  to  go.  In 
that  case  it  should  bear  some  relation  to  the  maximum  lighting 
load.  Daring  the  last  few  years  many  station  engineers  have 
complained  that  the  lighting  load  was  much  reduced  through  the 
use  of  metal-filament  lamps  ;  yet  there  seems  to  be  no  tendency 
for  the  percentage  charged  on  the  rateable  value  to  be  reduced. 

It  the  assessment  basis  is  found  to  be  generally  expedient,  then 
the  author  would  suggest  that  the  rateable  value  should  be  treated 
as  an  elastic  quantity,  subject  to  the  discretion  of  the  engineer.  It 
is  obviously  absurd  that  a  consumer  should  be  made  to  pay  a 
larger  primary  charge  than  is  necessary  simply  because  he  has  a 
garden.  The  engineer  should  remember  that  a  high  assessment 
probably  carries  a  higher  load  factor  with  it,  and  he  should,  there- 
fore, try  to  meet  the  consumer,  as  far  as  possible,  on  the  primary 
charge. 

The  second  paint  that  has  impressed  the  author  is  the  great 
importance  of  a  low  secondary  charge,  such  as  0  5d.  This  is 
important,  because  cooks  are  often  wasteful,  and  the  housholder 
soon  finds  that  it  is  less  serious  to  waste  a  halfpenny  than  a  penny. 
Moreover,  such  waste  is  all  to  the  good  for  the  station  ;  it  means  a 
higher  load  factor,  and  for  that  reason  merits  a  lower  price  after  a 
certain  quantity  of  electrical  energy  per  KW.  has  been  consumed. 
1 1  the  case  here  discussed,  some  of  the  tariffs  in  use  by  certain 
members  of  the  Pjint  Five  Association  would  have  shown  very 
little  difference  in  the  total  cost  between  electricity  and  coal.  This 
fact  is  surely  an  achievement. 

In  the  case  of  the  cooker,  to  which  reference  is  here  made,  over  a 
period  of  13  months,  the  oven  showed  no  defect,  and  the  grill  only 
gave  one  partial  failure.  The  hot-plate  is  the  most  vulnerable 
part  of  an  equipment.  Maintenance  is  a  subject  of  vital  import- 
ance to  the  consumer.  IE,  say,  a  hot-plate,  or  an  oven,  goes  wrong, 
he  does  not  like  to  be  kept  a  week  or  more  for  the  repair  to  be 
made.  Moreover,  he  would  like  to  know  quite  definitely  how 
much  the  maintenance  is  going  to  cast  him  per  annum.  In  a 
question  which  is  of  equal  importance  to  the  station  engineer  and 
to  the  manufacturer  there  should  be  co-operation  between  the 
two.  The  manufacturer  should  be  prepared  to  quote  a  reasonable 
figure  for  maintenance.  It  may  very  possibly  cost  him  more 
than  this  amount,  but  he  is  still  seeking  experience  and  should 
be  prepared  to  pay  for  it.  The  station  engineer  on  his  part  is 
anxious  to  keep  the  consumer  satisfied.  He  should,  therefore, 
be  prepared  to  carry  out  the  maintenance  on  behalf  of  the 
manufacturer  at  practically  cost  price ;  but  the  manufacturer 
should  not  expect  more  than  this. 

There  are  still  some  station  engineers  who  think  that  the 
diversity  factor  of  a  cooking  load  is  not  high.  On  the  other  hand, 
it  is  sometimes  stated  that  the  diversity  factor  is  as  high  as  20. 
This  figure,  however,  is  based  on  the  maximum  possible  load  of  the 
apparatus,  and  it  would  seem  more  reasonable  to  take  the  con- 
sumer's maximum  as  being  about  75  per  cent,  of  the  maximum 
possible.  Thus  the  figure  of  20  would  drop  to  15,  which  means 
that  the  load  factor  of  the  individual  consumer  is  under  7  per 
cent. 

In  the  case  referred  to  at  the  beginning  of  this  paper,  the  maxi- 
mum possible  load  is  about  so  K\v.  The  average  consumption  per 
day  Comitting  a  period  of  absence  in  summer)  is  about  Hi  Kw.- 
honrs,  giving  a  daily  load  factor  of  7  1  per  cent.  It  the  working 
period  of  15^  hours  per  day  is  taken,  the  load  factor  becomes  a 
little  over  10  per  cent.  Since  the  product  of  load  factor  and 
diversity  factor  cannot  exceed  100,  it  follows  that  the  diversity 
factor  of  this  particular  type  of  consumer  could  not  be  greater 
than  10,  but  it  might  reach  that  satisfaotory  figure.  It  may  well 
be  that  the  larger  apparatus  shows  the  smaller  diversity  factor  : 
but  the  load  factor  being  higher,  the  desirable  form  of  loal  (i  e., 
100  per  cent,  load  factor  on  the  distributors)  is  obtained  with  a 
smaller  number  of  consumers.  Owing  to  a  lack  of  appreciation 
of  these  principles,  people  sometimes  talk  of  impossible  load  factors 
of  over  100  per  cent. 


The  above  remarks  are  supported  by  records  which  the  author 
has  taken,  one  of  which  is  reproduced  in  fig.  i.  It  is  evident  from 
these  that  the  load  is  well  distributed  throughout  the  day,  the 
consumption  in  any  part  of  the  day  varies  considerably,  and  the 
character  of  the  load  varies  from  day  to  day.  Consequently  the 
combined  loads  of,  say,  half-a-dozen  consumers  of  this  precise 
type  would  give  a  much  better  curve  than  any  of  the  curves  taken 


Fig.  4. — Ttpical  Day  Cooking-load  Curve. 


individually,  because  the  "  Tuesday  "  of  one  consumer  may  be 
the  "  Friday  "  of  another.  Fig.  5  is  the  composite  or  average 
curve  which  shows  clearly  the  individual  diversity  of  consumers 
having  the  same  daily  time-table.  Actually  the  diversity  would 
be  greater  owing  to  different  houses  having  a  different  time-table. 
When,   in  addition,   we  remember  the  diversity  of  different  classes 
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of  consumers  it  becomes  evident  that  the  cooking  load  is  one  that 
is  very  desirable.  The  lighting  peak  and  the  cooking  peak  do  not 
appear  to  coincide,  and  the  average  load  from  6.30  p.m.  to  8  p.m.  is 
less  than  would  be  expected. 


Discussion  in  London. 

Mr.  Geoboe  Wilkinson  (Harrogate),  who  opened  the  discussion, 
said  the  first  thing  that  struck  him  was  the  title  of  the  paper  ;  he 
was  unaware  that  members  of  the  Institution  were  well  acquainted 
with  the  subject.  He  thought  that,  generally  speaking,  the 
supply  engineer  had  been  too  careful  when  he  initiated  new  tariffs  ; 
commercial  people  were  prepared  to  take  some  riek  during  the 
early  years,  but  station  engineers  often  fixed  their  prices  on  the 
basis  of  existing  conditions  instead  of  making  an  estimate  of  future 
output  and  basing  the  price  on  that.  He  had  recently  altered  his 
own  house  and  installed  electrical  apparatus  throughout,  and  now 
used  a  12-gallou  electric  water  heater,  thermostatically  controlled, 
which  gave  a  supply  of  hot  water  at  180°  F.,  night  and  day, 
suitable  for  drinking  or  washing  purposes.  This  was  for  a 
family  of  six  and  it  required  12S  units  per  day,  giving  a  load 
factor  of  about  50  percent.  Oa  the  question  of  tariff,  if  a  id. 
per  unit  was  a  fair  price  for  a  25  per  cent,  load  factor,  surely  jd. 
was  fair  for  50  per  cent.  It  he  had  to  start  again,  he  would  use 
a  2.1 -gallon  water  heater  with  a  small  heater,  controlled  in  the  same 
way,  thus  increasing  the  load  factor.  He  had  found  that  the  water 
from  a  coke  boiler  was  unpleasant  in  taste,  for  drinking,  but  the 
water  from  the  electric  heater  could  be  used  in  kettles,  &c.,  and 
thus  saved  the  use  of  hot  plates.  He  had  experimented  with  a 
"set  pot "  electrically  heated,  but  found  radiation  losses  too  expen- 
sive. The  ordinary  wall  plugs  could  be  superseded  by  large 
8  vitohes  in  the  kitchen,  with  advantage.  He  considered  that  the 
question  of  maintenance  of  cooking  apparatus  was  a  serious  one, 
and  did  not  think  it  could  yet  be  recommended  without  qualifica- 
tion by  the  engineer  :  but  the  apparatus  had  been  greatly 
improved.  His  experience  was  with  four  cookers,  the  last  one  for 
18  months,  and  one  hot  plate  had  broken  down  three  times  in  that 
period.  It  would  pay  the  manufacturers  to  further  improve  this 
apparatus,  so  that  it  could  be  recommended  as  confidently  as  in 
t  :e  case  of  modern  heaters. 

Mr.  C.  H.  WoBDiNGHAii  was  inclined  to  think  that  the  station 
engineer  knew  too  much  about  electric  cooking  to  adopt  it  in  his 
own  house,  and  considered  that  greater  reliability  was  necessary 
before  it  could  be  generally  adopted.  He  had  always  been  sur- 
prised at  the  claims  made  as  to  saving  in  loss  in  weight  of  meat 
by  electric  cooking  ;  this  loss  was  due  to  the  use  of  too  high 
temperatures  with  any  form  of  cooking.  The  difficulty  of  econo- 
mically heating  water  electrically  was  a  serious  drawback,  and  he 
urged  that  they  should  give  up  that  idea  or  it  might  hinder  the 
progress  of  cooking  :  they  must  recognise  the  limitations.  He, 
personally,  did  not  see  the  use  of  12  gallons  of  hot  water:  un- 
limited quantities  were  required,  and  he  did  not  believe  that 
any  juggling  with  tariff  would  facilitate  electric  water  heating. 
The  author  seemed  to  use  the  coke  stove  for  keeping  things  hot 
and  then  called  it  electric  cooking  ;  he  must  pay  heavily  for  his 
rapid  heating,  as  the  KW.  went  up  and  the  load  factor  went  down 
in  such  a  case.  He  wished  to  draw  their  attention  to  the  question 
of  standarcising  cooking  apparatus,  which  had  formed  the  suhjeot 
of  a  recent  leader  in  the  Electrical  Review.  The  sub-Com- 
mittee of  which  he  was  a  member  had  considered  this  matter.  He 
felt  that  plugs  must  be  standardised,  but  as  for  cooking  apparatus, 
it  was  quite  a  different  matter.    The  makers  bad  been  approached, 
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but  there  was  a  great  diversity  of  opinion  amongst  them,  and  they 
were  not  eager.  He  could  not  help  thinking  that  certain  things 
could  be  standardised  in  regard  to  oven  siz38  and  hot-plates,  and 
it  would  be  most  helpful  if  the  manufacturers  who  were  present 
would  give  their  views. 

Mb.  Allen  (Wolverhampton)  said  there  appeared  to  be  very 
few  remarks  in  the  paper,  which  could  come  from  a  non-technical 
consumer.  He  did  not  see  how  the  fact  of  using  a  large  cooker  led 
to  a  better  load  factor.  In  hie  experience  an  energy  consumption 
of  r6  units  per  head  per  day  was  the  usual  thing  for  a  family  of 
six.  The  author  gave  a  fearful  and  awful  bill  for  apparatus,  but 
it  was  quite  abnormal,  and  he  was  astonished  that  he  had  put  it 
in.  »He  agreed  with  his  remarks  on  wood  casing  and  earthing,  but 
it  was  not  his  experince  that  people  did  not  mind  piying  a  lump 
sum  for  a  cooker.  The  pilot  light  was  being  generally  used,  but 
the  thermometer  was  a  complication  ;  they  had  cooked  without  it  for 
60  years,  and  could  continue  without  it.  As  regarded  the  saving 
in  weight  of  meat  cooked  electrically,  he  had  always  understood 
that  it  was  the  better  temperature  regulation  which  was  possible, 
which  led  to  this  saving.  The  author's  suggested  earth-rimmed 
plug  might  ba  more  dangerous  than  the  ordinary  one,  and  he  had 
not  referred  to  the  flexible  which  had  an  embedded  steel  wire,  and 
was  now  bacoming  common,  nor  to  C.T.S  cable,  which  was  suit- 
able. Hi  agreed  that  the  use  of  earthed  and  unearthed  apparatus 
together  was  dangerous,  and  to  be  avoided.  The  rateable  value 
system  of  charging  was  the  best  understood  tariff,  and  the  best 
one  for  introducing  electric  cooking,  in  his  experience.  It  was,  he 
thought,  always  an  optional  tariff,  and  the  authorconld  probably 
have  had  a  flit  rate  if  ha  wanted. 

Mb.  R.  S.  Downe  said  the  point  of  view  of  most  consumers  in 
regard  t)  electrical  cooking  was  that  it  must  be  obtainable  on 
reasonable  terms.  The  various  testimonials  which  he  had  received 
were  more  convincing  than  the  paper.  If  the  author  had  lived  in 
the  Brompton  and  Kensington  area  he  could  have  paid  58.  or  7a.  6d. 
per  quarter  rental  for  his  installation,  fixed  and  wired,  and  would 
have  had  utensils  supplied  free,  or  if  he  desired  to  purchase,  he 
would  have  had  to  pay  £14  for  the  installation,  including  wiring, 
insteid  of  the  high  sum  o?  £35.  Electric  cooking  would 
have  to  be  cirried  out  on  exactly  similar  lines  to  the 
gas-cooking  business  all  over  the  country,  and  in  the 
immediate  future  an  installation  would  not  exceed  £10  in  cost. 
He  agreed  with  Mr.  Wordingham  that  electric  water  heating  was 
too  costly,  and  at  his  company's  restaurant  coke-fired  boilers  were 
now  used,  giving  twice  the  amount  of  water  for  7s.  a  week  as 
against  the  electrical  cost  of  £1.  He  considered  that  the  gas 
paopla  had  prepared  the  way  for  electric  cooking,  ani  it  would  be 
adopted  on  an  extensive  scale  in  the  near  future.  In  his  area  they 
hid  about  100  cooking  installations  installed  (during  the  past 
three  years),  and  the  progress  was  becoming  rapid  owing  to 
parsonal  recommendation.  There  was  no  doubt  about  there  being 
in  practice  a  considerable  saving  in  shrinkage  of  meat  by  elec- 
trical cooking.  As  the  result  of  inquiry  he  was  informed  that 
with  the  coke-fired  ovens  at  Cadby  Hall  (Messrs.  J.  Lyons  A:  Son's 
headquarters),  there  was  a  loss  in  weight  of  meat  cooked  over  the 
year  of  30  per  cent.  A  test  on  a  large  scale  of  electric  cooking 
showed  only  18  per  cent,  loss,  representing  a  saving  of  some  lOs. 
worth  of  meat  in  thit  case  as  compared  with  the  ordinary  process. 
The  average  consumption  of  energy  per  cooker  in  his  area  was 
some  2,500  units  a  year  ;  or  li  units  a  head  par  day  for  five 
persons.  It  was  estimated  that  at  least  1,200  consumers  in  the 
area  could  adopt  electric  cooking,  and  taking  an  installation  at 
5  KW  ,  the  extra  6,000  KW.  of  load  would  only  come  on  to  the  peak 
to  the  extent  of  1,000  K\v. 

Mb.  Gboqan  thought  it  passible  that  the  author  had  been  too 
much  in  the  kitchen  judging  by  the  excessive  energy  consumption  ; 
he  did  not  agree  that  the  large  consumer  was  better  than  the 
s  nailer  one,  as  regards  the  cooking  load,  as  the  latter  had  the 
bstter  diversity  factor  and  load  factor.  He  was  glad  the  author 
had  not  adopted  electrical  water  heating,  as  the  result  would  have 
been  awful ;  but  the  electrical  method  was  satisfactory  as  regarded 
convenience  and  if  a  small  quantity  of  water  was  suflScient. 
From  his  experience,  a  family  of  five  should  require  from  1,600 
to  2  500  units  per  annum  for  cooking  and  allowing  the  author 
another  1,000  units,  or  3,500  units,  this  should  be  sufflaient  for 
seven  people,  bo  that  his  energy  consumption  was  much  too  high. 
He  knew  of  a  Manchester  household  of  similar  siz5  which  took 
65  units  per  week  for  cooking,  as  against  the  author's  1 10  units. 
He  asked,  was  this  paper  going  to  help  electric  cooking  '  He  him- 
self looked  upon  it  as  a  murderous  submarine  attaokon  the  splendid 
progress  made  in  recent  years.  The  author  had  paid  extravagantly 
for  his  installation  ;  why  should  he  inflite  the  bill  by  the  cost  of 
the  coke  bailer  .'  He  had  apparently  mentioned  hiring  of  appa- 
ratus as  an  afterthought ;  there  were  some  :tO  or  40  towns  hiring 
out  electric  cookers,  and  that  was  the  only  way  to  do  the  business. 
Mb.  Di  ncan  Watson  said  the  paper  gave  them  the  opportunity 
to  correct  the  views  put  forward.  His  sympathy  was  with  the 
engineer  who  was  unable  to  offer  a  suitible  tarifl'  for  cooking.  He 
had  heard  that  much  more  elSi^ient  apparatus  was  to  ba  introduced 
shortly  ;  at  present  maintenance  was  rather  a  serious  matter. 

Mb  Haydn  Habbison  had  not  found  the  p.per  to  have  much 
reference  to  the  ''  consumer,"  as  usually  understood.  As  a  user 
of  electric  cooking,  he  had  turned  up  his  bills  for  gas,  coal  and 
electricity  for  the  past  five  years,  during  which  period  he  had 
adopted  electric  instead  of  gas  cooking,  and  it  was  not  at  all  easy 
to  tell  when  he  changed  over.  His  district  was  supplied  by  a  com- 
pany which  did  not  encourage  electric  cooking,  and  char^-ed  Ijd. 
per  unit  for  the  supply  and  5d.  per  unit  for  lighting,  but  despite 
this  high  price  and  the  fact  that  gas  was  only  Is.  '.ij.  per  1,000 
cb.  ft.  the  change  over  had  not  made  any  appreciable  addition  to 
the  cost.     He  was  afraid  the  paper  would  not  be  rightly  read,  and 


that  it  would  be  taken  to  mean  that  the  author  had  made  a  loss 
of  £9  after  spending  £45  on  apparatus. 

Me.  W.  M.  Mobdey  suggested  that  if  the  principle  of  the 
thermos  flask  could  be  adapted  in  the  electric  oven,  a  considerable 
saving  in  energy  would  result  once  the  right  temperature  had  been 
obtain, 

Mh.  Pink  net  said  the  author's  energy  consumption  for 
cooking  was  very  high  ;  in  his  own  family  1  3  units  per  head 
per  day  were  required  over  the  first  period  of  six  months,  and  he 
was  convinced  this  would  drop  to  1  unit  or  less,  yet  the  author 
took  2  units  with  a  "careful"  cook.  He  was  afraid  the  thermo- 
meter would  not  be  used,  although  it  would  be  advantageous  if  it 
were. 

Pbop.  Mobbis  said  it  was  important  that  electric  cookers  should 
be  hired,  as  apparatus  suitable  in  one  area  might  be  unsuitable  in 
an  adjoining  one,  it  the  householder  moved.  He  agreed  that  elec- 
tric water  heating  was  best  left  alone  for  the  present,  and  that 
attention  should  be  concentrated  on  cooking.  He  had  found  the 
cost  of  a  coke  boiler  to  be  .Sd.  a  day  for  a  famUy  of  five  or  six 
and  this  could  not  be  touched  electrically.  The  same  family 
required  IJ  units  per  head  per  day  for  cooking.  A  big  scale 
thermometer  would  be  a  useful  accessory  if  it  could  be  mounted 
with  the  switches  on  the  wall.  He  fonnd  that  cooks  did  not 
understand  what  shocks  were. 

Mb.  a.  H.  Seabrook  felt  that  it  was  a  case  of  "saving  us  from 
our  friends  "  ;  he  strongly  deprecated  the  publication  of  such  doubt- 
ful results.  The  large  cooking  consumer  was  infinitely  worse  than 
the  small  one  in  the  matter  of  load  factor,  and  in  the  matter  of 
cooking  load  he  would  prefer,  say,  Ilford  to  Marylebone.  In 
Marylebone  there  were  one  or  two  consumers  using  electric  water 
heating  ;  they  were  satisfied  with  the  cost  and  that  was  all  that 
mattered.  The  initial  cost  of  the  author's  installation  was 
utterly  ridiculous  ;  he  (the  speaker)  could  not  find  a  householder 
who  would  buy  a  cooker — the  hiring  practice  was  too  firmly 
established.  There  was  no  more  sense  ia  running  a  cooker  on  a 
single  fuse,  than  there  would  be  in  running,  say,  a  small  town  in 
the  same  way.  He  found  that  thermometers  were  soon  taken  off 
cookers,  and  that  the  Scott  Ram  hand-shield  plug  was  quite 
satisfactory.  He  thought  that  the  earthing  of  cooking  apparatus 
was  compulsory.  The  authors  curves  showed  a  non-peak  load, 
with  the  largest  demand  in  the  morning.  He  mentioned  that 
Messrs.  Selfridge  had  now  placed  an  order  for  an  installation  for 
staff  cooking,  which  would  be  the  largest  in  the  world. 

Mb.  Nichols  Moobe  said  the  author's  paper  should  indicate  to 
engineers  what  they  had  to  deal  with.  He  considered  it  futile  to  make 
random  statements  as  to  the  saving  in  weight  of  meat  by  electric 
cooking  ;  the  author's  figures  showed  a  saving,  but  they  were  not 
cooking  joints  all  the  week,  and  the  saving  in  .*:  s.  d.  did  not 
amount  to  a  great  deal.  He  found  in  his  own  case  that  a  "  domes- 
tic" tariff  with  a  secondary  rate  of  Jd.  per  unit  showed  a  slight 
saving  in  cost  over  flat-rate  charges. 

Mb.  Gillott  said  he  understood  that  the  American  navy  had 
scrapped  all  cookers  with  top  and  bottom  heaters,  owing  to  the  fat 
firing  with  the  bottom  heat.  In  his  own  case,  with  seven  in  the 
family,  it  required  ''.iJ  unit  per  head  per  day  for  electric  cooking. 
Why  had  the  author  debited  all  the  fixed  charges  to  electric  cook- 
ing .'     This  seemed  unfair. 

Mb.  F.  C.  Raphael  said  the  author  had  made  the  mistake  of 
generalising  from  a  particular  case,  and  he  was  afraid  much  too 
great  publicity  would  be  given  to  his  unfortunate  expriments. 
The  author's  experiments  on  flexible  had  been  forestalled  by  work 
already  done  in  this  direction. 

Mb.  Coopeb  replied  very  briefly,  owing  to  the  lateness  of  the 
hour;  he  felt  justified  in  his  paper  in  view  of  the  contradictory 
nature  of  the  discussion.  He  had  regarded  it  as  an  optimistic 
paper !  He  agreed  that  electric  water  h  'ating  was  very  con- 
venient, 
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K  winder  driven  by  a  direet-couplod  induction  niofor  is 
oieotod  .Tt  the  .Xbercwmlxii  Colliery.  Ilie  duty  for  which  it  was 
dcsit>iiod  when  titt*\l  with  n  tail  rope  of  equal  weight  to  the 
wiudiug  roix-  is  a.s  follows:  — 

Depth  of  shaft 240  yard.s. 

Output  of  coal  per  hour        ...  ■  18(1  tons. 

Net  load  of  eoal  per  wind      ...    60  cwt. 

Number  of  trams  iier  wind  ...      2 

Time  of  wind       3.5  sec. 

Time   of    each    complete    cycle    4.5  sec. 

ITie  3-pliase  mot<>r  is  wound  for  3,000  volts  working  pres- 
sure and  has  its  rotor  mounted  on  a  continuation  of  the  drum 
shaft.  The  continuous  rating  of  the  motor  is  375  B.H.P.,  the 
luaxiirium  horse-piiwer  devehiiHKl  during  the  acceleration 
period  being  T(X),  with  a  ix)wer  factor  of  0.75. 
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A  liquid  cvutroller  is  provided  for  starting  and  regulating 
the  motor  and  is  interlocked  electrically  with  the  oil-break 
main  and  change-over  switches  for  reversing  the  motor.  The 
resistance  in  tihe  rotor  circuit  is  determined  by  the  height  of 
the  liquid,  wliich  is  varied  by  a  sluice  valve  connected  to  the 
controller.  The  liquid  is  cooled  by  pipes  in  which  water  is 
circulated,  and  is  pumped  from  a  storage  tank  in  the  ba(>e  of 
the  controller  by  a  small  electrically-driven  centrifugal  pump. 

The  winder  is  controlled  by  one  lever  which  is  connected  to 
the  main  stator  switch,  the  conti-oller,  and  the  brake  engine. 

The  controller  can  maintain  a  miuiuium  motor  speed  ol  2.5 
r.p.m.  with  one-tenth  normal  torque  for  15  minutes  for  rope 
examination,  etc. 

The  drum  brakes  are  of  the  post  type,  and  are  w-eigbt- 
loiided  air-oi)erated  with  the  Whitmore  patent  self-adjusting 
and  variable-load  appliances,  by  which  the  driver  can  apply 
any  desired  load  ripon  the  brake  according  to  the  amount  that 
the  foot  lever  is  pressed  down. 

The  air  supply  for  the  brake  cylinder  is  provided  by  an 
ek«trically-driven  compressor  set.  This  set  consists  of  a  com- 
pressor direct-coupled  to  a  3-phase  motor  with  automatic  start- 
ing and  stopping,  controlled  by  the  pressvire  in  the  receiver, 
the  working  value  of  which  is  CO  lb.  per  square  inch. 

Should  the  power  supply  fail  either  through  failure  of  the 
main  supply  or  the  operation  of  the  overload  main-switch 
relays,  the  brakes  are  automatically  applied  and  the  winder 
dium  is  brought  to  rest. 

A  dial  depth-indicator  is  used,  with  which  is  incorporated 
the  overwinding  gear.  The  latter  in  case  of  an  overwind  applies 
tlio  brakes  and  cuts  off  current  from  the  winding  motor. 

Tills  winder  has  been  in  satisfactory  operation  for  the  last 
six  years.  The  "peak"  due  to  the  sudden  application  of  a 
load  of  7.50  K.v..\.  every  45  or  50  seconds  is  satisfactorily  dealt 
with  at  the  power  station  by  the  Tirrill  regulator.  The  num- 
ber of  units  per  ton  of  coal  wound  without  a  balance  rope,  is 
1.6  when  winding  25  cwt.  of  coal. 

Pumping. — The  steam  plant  has  been  supplemented  or  dis- 
placed by  single-lift  centrifugal  pumps,  and  in  place  of  pump- 


size  of  the  pumping  plant,  two  ITi-in.  fans,  one  being  in 
reserve,  are  erected  in  the  passage  way  leading  to  the  up-cast 
shaft  and  discharging  into  it;  incoming  air  is  brought  through 
.  a  special  heading  driven  into  the  down-cast  shaft.  An  air 
filter  consisting  of  cloth  stretched  on  wooden  frames  is  erected 
at  the  incoming  end  of  the  pump  room,  and  suitable  dampers 
are  provided  at  each  motor  for  controlling  the  supply  of  air. 

The  system  of  forced  lubrication  employed  for  the  pumps  and 
motor.s  consists  of  oil  tanks  fitted  with  submerged  "spur- 
wheel  "  pumps,  chain-driven  by  small  3-phase  motors  mounted 
on  the  covers  of  the  tanks  and  supplying  oil  to  the  various 
bearings.  Each  pump  is  fitted  with  an  oil  filter  which  can  be 
withdrawn  and  cleaned  while  the  pump  is  in  action. 

The  overall  efficiency  of  the  above  set  tested  at  full  duty 
was  71.9  per  cent. 

VenliUiiion. — Up  to  a  few  years  ago  the  general  colliery 
practice  was  to  use  low-speed  fans;  latterly  a  considerable 
number  of  centrifugal  high-speed  fans  have  been  employed. 

All  the  principal  fans  of  the  Powell  Dufl'ryn  Co.  have  dupli- 
cate motors  as  a  stand-by  to  allow  for  cleaning  and  repairs. 
These  fans  are  driven  by  induction  motors,  and  in  order  to 
give  flexibility  in  the  volume  of  air  the  fans  are  rope-driven, 
to  allow  the  pulley  ratio  to  be  varied. 

At  the  new  Britannia  Colliery,  the  fan  employed  is  designed 
for  the  full  air. output  for  ventilating  the  workings  when  the 
latter  are  fully  opened  out,  but  until  this  time  has  arrived  it 
will  run  at  speeds  to  suit  the  development.  The  electrical 
equipment  consists  of  a  rotary  converter  and  continuous- 
current  motor,  the  latter  being  direct  coupled  to  the  fan 
shaft.  Speed  variation  is  obtained  by  hand  regulation  of  the 
field  rheostat.  Tlie  stand-by  motor  in  this  case  is  of  the  induc- 
tion type,  the  fan  being  rope-driven. 

Compressors. — .Although  the  efficiency  in  transmission  and 
crnver.sion  is  low.  compared  with  electricity,  compressed  air 
is  largely  used  underground  where  danger  may  arise  from  dust, 
gas,  or  falls,  for  all  small  power  drives.  The  Powell  DufTryn 
Co.  erect  the  main  compressor  plant  in  the  winder  house  so 
that  it  can  supply  all  requirements,  the  .separate  air  systems 
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ing  continuously,  the  main  pumping  is  now  confined  at  the 
Klliot  Pit  to  8-1:2  hours  out  of  the  24  by  enlarging  the  lodge 
rooms,  the  pumping  in  the  other  valleys  being  confined  where- 
possible  to  the  night  shift.  This  has  a  marked  effect  on  the 
load  factor  of  the  power  houses,  and  in  the  Rhymney  Valley 
it  has  provided  the  continuous  load  necessarj-  lor  the  econo- 
mical use  of  ga.s-engine  plant. 

The  largest  pumping  station  is  at  Elliot  Pit,  the  pump  room 
being  situated  at  the  foot  of  the  up-cast  shaft  and  containing 
three  Westinghouse-Sulzer  centrifugal  pumping  sets:  two  of 
these  are  driven  by  9-50  b.h.p.  3-phase  motors,  and  the  third 
by  a  1.000  b.h.p.  motor,  the  following  being  the  respective 
duties  :  — 

950  B.H.P.     1,000  B.H.P. 

Gallons  per  hour        81,000  87,000 

Head  in  ft.  (manometric) 1.690  1,690 

Pull-load   r.p.m 1,475  1,475 

The  1,000-B.H.P.  pump  is  of  Messrs.  Sulzer's  6-stage  type 
with  special  cast-ir-on  casing  and  bronze  impeller  and  giiide 
wheels,  and  the  makers'  patent  balancenlisk  method  of  taking 
up  end  thrust.  The  motor  is  of  the  slip-ring  rotor  tvpe  with 
liquid  starter,  the  stator  being  built  in  a  turbo-alternator 
frama-  The  windings  are  designed  to  give  a  temperature  rise 
not  exceeding  35  degrees  C.  above  the  inlet  temperature  of 
t°e  air  which  passes  through  the  pump  room  at  the  rate  of 
10.000_  cubic  feet  per  minute. 

Owing  to  the  confined   nature  of  the  pump  room  and  the 


being  interconnected  so  as  to  reduce  the  percentage  of  reserve 
plant. 

As  the  air  requirements  are  intermittent  it  is  desirable  to 
lun  the  electrically-driven  compressor  at  a  variable  spee<l. 
Large  variable-speed  compressors  are  at  present  only  operated 
by  continuous-cuiTcnt  motors. 

The  compressing  plant  at  Britannia  Pit  consists  of  three 
electrically-driven  compressors,  two  running  at  constant  speed 
driven  by  induction  motors  :  — 

Cubic  feet  of  free  air  per  min 2,500        3.500 

Motor  r.p.m 243  240 

Brake  horse-power 410  550 

A  further  compressor  plant  capable  of  dealing  with  5,000 
cubic  feet  of  free  air  is  being  added,  driven  by  a  continuou.s- 
current  motor.  Tlie  latter  will  be  .supplied  from  a  l.KXl  Kw. 
6-phase  rotary  converter  which  runs  at  500  r.p.m.  The  speed 
of  the  motor  is  automatically  varied  by  controlling  the  rheo- 
stat according  to  the  air  pressure  in  the  delivery  pipe. 

At  Abercwmboi  the  compressor  is  of  the  Belliss  enclosed 
forced-lubrication  type,  driven  by  a  3-phase  induction  motor. 
The  stand-by  compressor  is  driven  by  a  140-B.H.P.  induction 
motor. 

Hiiidiiges. — Owing  to  the  intermittent  nature  of  haulage 
loads,  the  necessity  for  high  torque  at  starting,  and  the  ten- 
dency of  all  haulages  to  be  used  together  towards  the  end  of 
the  .shift,  this  load  is  one  of  the  most  costly  to  supply  unless 
a  large  number  of  haulages  are  worked  from  the  same  power 
house.     With   induction-motor  drive  the  speed  is  nearly  con- 
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stant,  consequently  the  power  demand  is  proportionately  in- 
creased on  gradient<5,  thus  decreasintr  the  already  poor  load 
factor  with  this  class  of  load.  Owing  to  the  position  of  haul- 
ages it  is  undesirable  to  employ  continuous-carrent  motors, 
which  involve  with  an  alternating-current  supply  a  special 
converting  plant. 

The  usual  form  of  drive  is  single-reduction  gearing  for  the 
larger  jwwers  when  room  can  be  safely  provided,  and  double- 
reduction  gear  for  the  smaller  haulages  or  when  space  is 
limited. 

The  original  controllers  were  of  the  oil-immer&ed  drum  type 
with  contactors  conti'olhng  the  metallic  resistances.  These 
were  not  only  costly  but  occupied  considerable  space.  Where 
water  is  available  all  larger  controllers  ai'e  now  of  the  liquid 
type. 

The  hquid  controllers  consist  of  a  tank  or  tanks  in  the 
bottom  of  which  are  mounted  contacts  connected  to  the  rotor 
sUp-rings.  Corresponding  movable  contacts  ai'e  carried  on 
vertical  rods  actuated  by  a  lever  or  by  a  hand  wheel,  the 
resistance  in  circuit  being  proportional  to  the  distance  apart 
of  the  fixed  and  moving  electrodes  in  the  electrolyte.  The 
stator  reversing-switches  are  fixed  in  the  framework  carrying 
the  tank  and  are  mechanically  connected  to  the  lever  or  hand 
wheel  operating  the  electrodes.  The  liquid  is  cooled  by  pipes 
through  which  water  is  circulated. 

The  chief  advantages  of  the  liquid  type  of  controller  are  the 
finer  adjustment  of  the  speed,  especially  at  starting  when 
taking  up  slack  on  the  rope  and  shackles,  and  its  simplicity  of 
design,  resulting  in  fewer  working  parts  and  greater  ease  of 
inspection.  The  principal  disadvantage  is  the  necessity  for  a 
supply  of  cooling  water.  The  latter  difficulty  can  be  over- 
come where  no  water  is  available  by  fitting  a  system  of  radiator 
cooling  pipes  and  a  small  motor-driven  centrifugal  pump. 
While  this  method  works  satisfactorily,  it  adds  considerably 
to  the  first  cost. 

Owing  to  the  heavy  duty  imposed  on  reversing  switches  of 
both  types  of  controllers  a  special  design  is  called  for,  as  the 
frequency  of  operation  under  conditions  of  maximum  load  is 
much  higher  than  that  required  from  any  other  switch.  To 
prevent  overheating  and  formation  of  carbon  deposit  it  has 
been  found  necessaiy  to  design  these  switches  on  generous 
lines,  with  an  increased  area  of  contact  and  a  big  head  of  oil 
a.5  compared  with  standard  switches  of  the  same  rating. 

The  smaller  motors  up  to  30  b.h.p.  used  for  driving  the 
various  auxiliaries  on  the  surface  are  of  the  standard  protected 
3-phase  type,  wound  for  oOO  volts.  The  majority  of  them  have 
slip-ring  rotors  with  liquid  resistances  for  starting,  this  type 
of  rotor  being  preferable  to  the  squirrel-cage  type,  on  account 
of  the  reduced  switchgear  maintenance. 

Transmission  System. 

Experience  has  proved  the  reliabihty  of  overhead  transmis- 
sion with  bare  conductors  for  colliery  supply.  Apart  from  the 
saving  in  first  cost,  the  main  risk  through  the  use  of  cables 
is  avoided,  namely,  subsidence. 

To  secure  safety  it  is  advisable  to  screen  the  overhead  con- 
ductors at  all  points  where  they  cross  traffic.  TTie  efficiency 
of  screening  is  dependent  on  reliable  earthing,  which  is  best 
secured  by  a  continuous,  stranded  earth-wire  of  substantial 
section,  effectually  earthed  at  each  end  and  connected  to  inter- 
mediate earth-plates  every  300  or  400  yards.  In  order  to 
minimise  risk,  all  main  conductors  round  the  pit  head  should 
be  run  as  armoured  cable. 

The  overhead  system  used  by  the  Powell  Duffryn  Company 
in  the  Aberaman  Valley  was  described  in  the  previous  paper.* 
The  following  modifications  have  been  made  to  meet  the  de- 
velopments in  the  last  nine  years  :  — 

All  collieries  in  the  Aberdare  Valley  are  now  supplied  by  a 
system  of  3,000-volt  ring  mains,  protected  on  the  Merz-Price 
system. 

The  section  of  the  main  feeders  of  hard-drawn  copper  has 
been  increased  to  0.15  sq.  in.  (19/12  S.W.G.),  the  wires  being 
grouped  in  a  triangle,  for  single  circuits  3  ft.  6  in.  vertically 
and  4  ft.  6  in.  horizontally;  with  double  cuquits  the  conduc- 
tors are  carried  on  three  cross-arms,  the  circuits  being  spaced 
4  ft.  horizontally  and  the  phases  3  ft.  vertically  apart. 

The  pilot  wires  for  the  Merz-Price  system  consist  of  either 
one  or  two  3-core  7/21  S.W.G.  paper-insulated  lead-covered 
cables,  suspended  from  galvanized  steel  catenary  wire,  7/11 
S.W.G. ,  by  raw-hide  suspenders,  these  conductors  being  car- 
ried at  the  extremity  of  a  fourth  cross-arm  fixed  at  about  4  ft. 
below  the  main  conductors. 

The  average  length  of  span  is  100  ft. 

Little  depreciation  is  noticeable  at  the  base  of  the  creosoted 
wood  poles,  which  have  been  erected  over  10  years. 

The  overhead  wires  radiating  from  the  Middle  Duffryn  power 
station  have  been  displaced  by  3-core  paper-insulated  lead- 
covered  armoured  cables  to  a  point  well  clear  of  the  power 
station,  washery,  and  railways.  TTie  overhead  wires  branch 
from  brick  towers,  in  which  the  choking  coils  and  horn-gap 
lightning  arresters  with  liquid  resistances  are  placed. 

The  Rhymnoy  Valley  10.000-volt  transmi-twinn  linos  run  from 
Penallta  to  P.argoe<l,  a  distance  of  3i  miles.  Duplicate  cir- 
cuits are  run  between  Penallta  and  Pengam  on  the  same 
"A"  and  "H"  poles,  and  between  Pengam  and  Bargoed 
on  separate  poles,  the  two  pole  hues  being  about  30  ft.  apart. 
This  allows  the  Britannia  CoUiery,  which  is  completely  elec- 
trified, to  be  supplied  from  either  of  two  power  housea  by 
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two  sets  of  duplicate,  transmission  lines,  grouped  on  three 
independent  pole  fines. 

Wood  poles  are  employed  36  ft.  long,  the  maximum  dia- 
meter at  the  base  being  lli  in.  and  at  the  top  7J  in.,  and  the 
pole  being  buried  in  the  ground  5  to  6  ft. 

The  conductors  are  hard-drawn  copper,  0.25  sq.  in.  section 
(37/13  S.W.G.).  The  phases  are  spaced  vertically  above  one 
another,  15  in.  apart,  the  two  sets  of  transmission  lines  be- 
tween Penallta  and  Pengam  being  4  ft.  6  in.  apart  (figs.  8 
and  9),  and  the  average  span  being  100  ft. 

The  insulators  of  the  double-petticoat  pin  type  are  carried 
on  three  channel  irons  of  section  4  in.  X  2i  in.  Ijolted  to  the 
poles,  each  insulator  being  subjected  to  a  test  pressure  of 
65,000  volts  under  standard  precipitation,  and  a  pressure  of 
75.000  volts  when  drj'. 

Each  circuit  is  protected  on  the  ilerz-Price  system,  as  at 
Aberdare,  the  catenary  wires  acting  as  the  earth  connection. 
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The  overhead  lines  are  connected  to  the  generating  station  and 
sub-stations  by  3-core  paper-insulated  lead-covered  and 
armoured  cables  250  yards  in  length. 

Two  duplicate  sets  of  0.2  sq.  in.  hard-drawn  copper  (37/0.082 
S.W.G.)  3,000-volt  lines  connect  Bargoed  with  Elliot  Pit  and 
New  Tredegar.  These  arc  also  protected  on  the  Merz-Price 
system,  .^s  the  demand  increases,  the  pressure  on  these  lines 
will  be  raised  to  10,000  volts. 

ITie  distance  between  the  Middle  Duffryn  power  station  and 
the  new  Britannia  Colliery  is  approximately  nine  miles.  The 
transmission  line  will  be  constructed  for  a  working  pressure 
of  30,000  volts.  In  the  first  instance,  however,  the  line  will 
be  worked  at  20.000  volts,  supplied  through  three  2,200-k.v.a. 
single-phase  oil-insulated  water-cooled  step-up  transformor& 
connected  so  as  to  give  3,000  volts  mesh  to  30,000  volts  star, 
and  ;W,000  volts  star  to  10,000  volts  mesh.  When  working  at 
20,000  volts  the  transformers  will  be  connected  mesh  to  mesh, 
the  ratio  being  adjusted  when  connected  mesh  to  star  by  cut- 
ting out  part  of  the  neutral  ends  of  the  star  winding. 

The  transmission  line  will  be  controlled  by  switchgear  on 
the  3.000  and  10,000-volt  systems,  the  transformers  being  con- 
nected direct  to  the  transmission  lines  through  isolating 
switches. 

When  working  with  transformers  mesh  to  mesh,  supplemen- 
tary star  transformers  with  the  neutral  earthed  will  be  used 
to  operate  the  protective  system,  the  Merz-Ilunter  split-phase 
control  beinq  used,  and  the  switchgear  being  actuated  in  the 
event  of  !i  Ime  fault  by  balanced  transformers  connected  in 
series  with  the  split-phase  conductors.  Time-limit  overload 
relays  will  be  used  to  protect  the  3.000  and  10,000-volt  systems. 

The  power  factor  and  the  pressure  drop  on  the  transmission 
line  when  supplying  from  one  end  will  be  controlled  by  band- 
regulated  static  boosters  star-connected  on  the  3,000-volt  sys- 
tem at  Middle  Duffryn. 

The  transmission  lines  will  consist  of  six  0.073  sq.  in. 
stranded  conductors,  each  comprising  7/11  S.W.G.  hard-drawn 
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copped  wires  arranged  on  normal  spans  with  the  phases  5  ft. 
apart  vertically,  the  split  phases  being  at  4  ft.  horizontal 
centres. 

The  conductors  will  be  carried  on  pin-type  insulators 
mounted  on  three  channel  irons,  these  being  protected  by 
insulated  sleeves  so  as  to  prevent  birds  operating  the  protec- 
tive gear.  Steel  poles  will  be  used,  and  the  average  length  of 
span  on  straight  runs  will  he  120  yards.  For  railway  and  road 
crossings  a  special  consti-uction  wiU  be  employed,  with  double 
insulators  and  heavy-section  screening. 

.\  continuous  earth-wire  of  7/13  S.W.G.  hard-drawn  copper 
will  connect  the  metal-work  of  the  entire  system,  each  trans- 
mission pole  having  a  galvanised  iron  earth-plate  electrically 
connected  to  the  main  structure  of  the  pole. 

The  end  connections  for  the  transmission  line  will  consist 
at  each  end  of  not  less  than  300  yards  of  0.1  sq.  in.  split-phase 
paper-insulated  lead-covered  double-wire-armoured  cable,  the 
armouring  being  connected  to  the  continuous  earth-wire  at 
each  end  and  to  the  main  earth  connections  at  the  Middle 
Duffryn  power  station  and  Britannia  Collieries. 

Pig.  5  (p.  377)  shows  the  route  of  the  iO.OOO-volt  transmis- 
sion line.  With  the  completion  of  the  latter  the  Britannia 
Ck>Uiery  will  be  fed  from  three  power  houses  by  three  indepen- 
dent routes.  The  annual  load  factor  of  the  entire  undertaking 
will  be  as  high  as  .55  to  60  per  cent.,  while  the  reserve  plant 
in  either  valley  will  be  available  for  the  whole  undertaking. 

(75)  be  continued.') 


CORRESPONDENCE. 


Ltttfrt  received  by  in  after  5  P  M.  ON  Tuesday  cannot  appeal  until 
tfu  folloioing  week.  Correspondents  sheitld  forward  their  communi- 
cations at  the  earliest  possible  inoment.  yti  letter  can  bt  published 
unless  tee  hare  the  W7'iter's  name  and  address  in  o^ir  possession. 


Consulting  "  Engineers." 

CJonceming  consulting  engineers  and  others  mentioned  by 
"Station  Engineer"  and  "  Ero,"  may  I  remind  your  readers 
that  as  far  back  as  the  Victorian  Era  your  CoiTespondence 
columns  found  space  for  the  discussioh  of  the  status  of  the 
hangers-on  who  impede  the  positive  achievements  of  our  in- 
dustry, even  now  that  it  is  demonstrated  that  the  workers 
have  outrun  them  in  their  own  sphere? 

There  are  works  and  factory  engineers,  with  more  elec- 
trical schemes  on  hand  (in  addition  to  their  own  routine 
work)  than  may  be  found  in  any  of  the  top-floor  back  of&ces 
of  the  consultants.  Men  of  the  line  prefer  the  lead  of  these 
electrically-equipped  mechanics  to  the  buffoonery  of  the  so- 
called  consultants  whose  quantities  and  specifications  are 
redolent  of  1S85,  and  whose  initiative  is  as  obsolete  as  are 
their  methods  of  measuring  up  a  job  of  the  looped-in  type, 
which  they  often  do  not  understand.  Before  me  now  are"  the 
specifications  and  quantities  for  a  job  iust  completed  without 
them,  they  being  ignored  for  the  following  reasons  : — 

The  much  "  stock -phrased "  specifications  ridiculously 
divorced  modem  practice  from  the  plans  and  quantities. 

The  schedule  becoming  useless  by  the  discoveiy  to  the  con- 
sultant and  his  client  alike  that  the  lighting  of  areas  and  the 
adaptation  of  power  were  matters  nowadays  better  understood 
by  the  worker  in  practice  than  it  was  conceived  by  the  con- 
sultant whose  mental  attitude  towards  the  industry  harked 
back  to  the  days  of  the  tree  system  and  two-pole  machines. 

During  the  last  three  months  the  writer  has  had  to  return 
to  stores  huge  quantities  ridiculously  unnecessary,  and  to 
requisition  other  quantities  applicable  by  the  rules  and  regula- 
tions but  not  provided  for.  Even  since  December  last  we 
have  had  to  refuse  point-blank  to  run  mains  in  the  same 
conduits  carrying  circuit  wires,  as  directed — this  on  a  split 
200- volt  D.o.  system. 

We  have  removed  crossings  shoved  up  into  ceilings  to 
obtain  flat  ceiling  effects,  and  prevented  the  use  of  fibre  in 
the  crossings  of  casings,  etc.,  none  of  which  was  objected  to 
by  a  consultant  (of  too  long  standing). 

We  have  fought  stiff  wordy  battles  to  persuade  a  "special- 
ist" that  H.v.  I.e.  distributing  hoses,  etc.,  ought  not  to  be 
fixed  on  the  wood  surfaces  of  flue  hoists  where  brick  or  stone 
V.  alls  were  available. 

We  have  been  "eccentric"  enough  to  demonstrate  the 
unwisdom  of  arranging  a  400-volt  power  net-work  upon  the 
sr-me  panel  as  aOO-volt  lighting  circuits,  as  well  as  being  wicked 
enough  to  disagree  to  the  fixing  of  pairs  of  s.p.  lighting 
switches  on  the  same  base  block  and  connected  to  dis-boards 
on  opposite  sides  of  three  wires. 

And,  to  be  brief — were  it  not  for  the  law  of  libel,  much 
more  c-ould  be  said;  it  is  sufiioient.  however,  that  there  are 
men  directing  matters  electrical  who,  being  unable  to  do 
what  they  know  how  to  do,  are  solacing  their  own  mediocrity 
by  occasionally  escaping  from  their  top-floor  back  offices  to 
harass  an  industry  which  is  forging  ahead  in  spite  of  them. 
"Station  Engineer"  as  well  as  "Ero"  need  be  careful  lest 
they,  too,  might  get  elbowed  out  of  the  way  like 

J.  B. 


Tlie  Government  Electric  Power  Station  at  Bangkok. 

In  a  letter  dated  .January  4th,  1915,  your  correspondent 
"  H.E.F."  made  certain  comments  in  regard  to  this  plant 
which,  in  fairness  to  all  the  parties  connected  with  it,  stand 
in  need  of  some  correction. 

The  specifications  upon  which  the  tenders  were  submitted 
were  drawn  up  by  the  Siamese  Government's  electrical  engi- 
neer, Mr.  Shaw,  and  invitations  to  tender  upon  a  definite  size 
of  plant  were  issued  to  all  the  well-known  electrical  manu- 
fscturing  concerns  in  Great  Britain,  Germany  and  America. 
ITiese  facts  will  dispose  of  your  correspondent's  suggestion 
that  German  engineers  were  responsible  for  the  size  of  power 
station  and  will  show  that  in  the  competition  for  the  con- 
tract, all  firms,  regardless  of  their  nationality,  were  placed 
on   the  same  footing. 

It  may  be  of  interest  to  your  readers,  and  satisfying  in 
some  measure  to  the  patriotism  of  your  correspondent,  who 
fears  for  British  enterprise,  to  point  out  that  while  it  is 
true  that  the  .\.E.G.  secured  the  contract,  their  tenders  were 
prepai-ed  by  British  engineers  under  the  supervision  of  the 
British  manager  of  the  A.E.G.'s  foreign  department,  and 
British  enterprise  sent  out  a  British  engineer  to  Siam  to  carry 
out  negotiations  in  regard  to  the  A.E.G.'s  tender,  which 
resulted  in  their  securing  the  contract. 

It  is  not  correct,  as  your  correspondent  states,  that  the  price 
quoted  by  the  .A. E.G.  was  much  below  that  of  all  other  firms 
competing;  neither  is  it  correct  to  suggest  that  the  final  cost 
of  the  plant  has  been  increased  by  charging  the  Government 
with  a  large  number  of  extras.  If  the  total  cost  of  the  power 
station  has  exceeded  the  original  Government  estimate,  it  is 
partly  due  to  unforeseen  difficulties  in  regard  to  the  erection 
of  the  buildings  and  extensions  to  the  original  scheme.  The 
erection  of  the  power  station  and  its  operation  during  the 
guarantee  period  have  been  carried  out  under  the  supervision 
of  British  engineers,  so  that  German  brains  have  had  very 
little  to  do  with  the  inception  and  carrying  out  of  this  scheme. 
Thi.s  statement  is  due  to  the  British  engineers  engaged  upon 
it.  When  it  is  added  that,  although  the  contract  was  carried 
out  by  the  .\.E.G.,  who  built  the  steam  turbo-generators,  the 
boiler-house  plant  was  supphed  by  Messrs.  Babcock  &  Wilcox, 
Ltd.,  and  the  switchgear  and  transformers  by  the  British 
Thomson-Houston  Co.,  the  history  of  this  plant  may  be  judged 
in  its  right  light.  There  has  been  no  dispute,  as  your  corres- 
pondent suggests,  between  the  parties  concerned  in  regard 
to  the  boiler  furnaces.  There  was  a  natural  desire  on  the  part 
nf  the  Government  officials,  the  main  contractors,  and  the 
boiler  makers  to  utilise  all  the  experience  obtained  in  other 
boiler  plants  in  Bangkok  with  paddy-husk  furnaces,  and  this 
led  to  certain  modifications  in  the  original  design,  which  the 
results  fully  justified. 

In  a  recent  letter  from  Bangkok  informing  the  contractors 
of  the  successful  conclusion  of  the  tests,  it  is  stated  that  as 
regards  the  boilers,  the  trouble  taken  to  secure  success  has 
been  fully  justified,  as  the  paddy-husk  consumption  has  been 
reduced  to  a  figure  which  has  surprised  the  officials  repre- 
sented at  the  tests;  moreover,  with  the  new  furnaces,  an 
almo.st  smokeless  chimney  has  been  obtained. 

While  the  size  of  the  plant  may  be  too  great  for  present 
demands,  Mr.  Shaw's  faith  in  the  growth  of  electrical  enter- 
prise in  Bangkok  will  be  justified  sooner  or  later.  Want  of 
faith  in  the  possibilities  of  electrical  development  has  perhaps 
been  one  of  the  causes  of  the  slower  growth  of  the  electrical 
industn,'  in  England  than  in  Germany  and  .America. 

Bangkok. 

[The  fact  that  Mr.  Shaw  has  not  replied  to  the  comments 
above-mentioned  is  due  to  his  absence  on  active  service  as  an 
officer  in  the  armoured-car  division.^EDs.  Elec.  Rev.] 


Government  Control  of  Factories. 

Eveiyone  has  noticed  the  number  of  ridiculous  statements 
which  have  been  appearing  in  the  Press  recently  and  which 
has  for  its  culminating  feature  the  control  of  factories  by  the 
Government.  For  instance,  in  the  House  of  Commons  last 
week,  it  was  stated  there  were  no  firms  "  not  already  engaged 
on  Government  work  "  in  this  country  who  could  make  similar 
goods  to  Siemens.  We  have  recently,  on  two  separate  occa- 
sions,  made  applications  to  the  War  Office  to  be  placed  on 
their  list  of  contractors,  but  owing  to  the  fact  that  fifteen 
years  ago  one  of  the  officials  of  this  company  offered  a  couple 
of  theatre  tickets  to  a  War  Office  official,  for  this  serious 
offence  we  were  struck  off  the  list.  We  have  only  one  official 
now  working  for  this  company  who  was  with  them  at  the 
time.  The  directors  are  a  totally  different  body  of  gentlemen, 
and  yet  the  War  Office  cannot  see  its  way  clear  to  put  ua  on 
tbeir  hst.  This  is  surely  visiting  the  sins  of  the  fathers,  etc. 
The  peculiar  part  of  the  whole  business  is  that  about  75  per 
cent,  of  our  present  output  is  war  material  through  sub-con- 
tractors. We  have  even  had  a  visit  from  one  of  tlae  Govern- 
ment officials  a-sking  us  how  many  men  we  could  spare  the 
War  Office  for  machining  ammunition,  etc.,  and  yet,  in  spite 
of  all  this,  we  are  not  respectable  enough  to  be  on  the  War 
Office  list.  It  makes  one  feel  inclined  to  side  with  those  who 
are  working  for  a  business  Government. 

TTalsall  Electrioal  Co.,  Ltd., 

V.  Delebecqcte,  U'ork.<  Manafer 
Walsall,  March  lith,  1915. 
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Coke  Fael  for  Steam  Raising. 

Our  attention  has  been  called  to  the  letter  signed  "  Engineer 
and  E\iel  Expert,  London  Coke  Commission,"  who,  we  be- 
lieve, is  Mr.  NickoU  (of  the  Gas  Light  &  Coke  Co.).  The 
remarks  he  attributes  to  Mr.  Horace  Boot  are  incorrect,  in- 
asmuch as  what  Mr.  Boot  said  at  the  meeting  of  the  South 
Metropolitan  Electric  Light  &  Power  Co.  was,  as  correctly 
reported  in  your  previous  issue,  that  if  Mr.  Bowden  thought 
he  was  going  to  get  the  same  output  from  the  boilers  by 
using  coke  breeze  as  he  previously  could  when  using  coal,  it 
oould  only  be  achieved  by  forcing  the  boilers,  which  forcing 
seriously  diminished  the  life  of  same.  On  the  other  hand,  no 
doubt,  by  increasing  the  number  of  boilers  and  burning  coke 
breeze  at  about  6s.  or  8s.  per  ton,  economy  can  be  gained, 
as  we  have  on  several  occasions  intimated  to  our  clientele. 

We  venture  to  think  these  remarks  will  be  confirmed  by 
every  boiler  user  who  has  tried  various  classes  of  fuel. 

Horace  Boot  &  Partners. 

London,  S.W.,  March  15th,  1915. 


Showroom  Windows. 

The  writer  in  your  issue  of  last  week,  under  the  heading 
of  "  Showroom  Windows,"  has  raised  our  expectations,  and 
I  hoi)e  will  be  able  to  fulfil  them. 

A  good  number  of  supply  managers  are  interested  in  this 
question  of  how  to  dress  showroom  windows.  The  writer 
states  that   with  irons,   kettles,   toasters,  radiators,   cookers, 


As  the  writer  claims  to  have  had  a  very  large  amount  of 
practical  experience,  it  would  also  be  of  assistance  if  he  could 
give  the  exact  cost  of  dressing  each  window,  exclusive  of  the 
actual  electrical  apparatus. 

If  he  gives  something  of  this  kind  it  will  certainly  be  prac- 
tical, at  least. 

Electric  Snppl^. 


GLASGOW    ELECTRICITY    WORKS. 


Mr.  W.  W.  Lackib,  Chief  Engineer  to  the  Glasgow  Town 
Council's  Electricity  Department,  has  issued  to  the  members 
of  the  Electricity  Committee  descriptive  notes  on  the  new 
works  at  Dalmamock  Bridge,  of  which  the  following  is  an 
abstract :  — 

The  site  of  tbe  Dalmamock  Road  electricity  works  has  a  total 
area  of  13i  acres,  the  total  cost  being  i£27,112,  and  is  admirably 
suited  for  its  purpose.  An  ample  supply  of  condensing  water  is 
obtainable  from  the  River  Clyde,  and  railway  sidings  are 
ab'eady  laid  on  to  the  site.  The  first  portion  of  the  works, 
which  is  now  under  constraction,  consists  of  a  water  intake, 
a  screening  house,  two  water  culverts  (one  for  the  inlet  water 
and  one  for  the  outlet  water),  switch  house,  turbine  room 
(75  ft.  X  240  ft.),  two  boiler  houses  (each  150  ft.  x  84  ft.), 
work.shop  and  _  store,  and  a  complete  coal-handUng  plant 
capable  of  dealing  with  100  tons  of  coal  per  hour.  Contracts 
were  placed  for  the  excavation  of  the  ground  in  April,  1914, 


Sketch  Plan  op  the  New  Qla.sqow  PiLECTaiciTY  Wobks  and  Site,  at  Dalmarnock  BumoB. 


"  nothing  should  be  easier  than  to  make  an  attractive  dis- 
play," and  he  finishes  the  ai'ticle  by  whetting  our  appetite 
for  "  suggestions." 

The  showroom  window  is  perhaps  one  of  the  most  difficult 
things  to  deal  with,  that  is,  assuming  it  is  a  fairly  large  shop 
window.  To  get  a  continuous  series  of  displays  sufficiently 
attractive  "  for  nobo<ly  to  pass  the  shop  without  glancing  in," 
as  your  writer  mentions,  requires  a  good  deal  of  invention 
and  ingenuity,  when  novelty  has  to  be  obtained  year  after 
year.  However,  your  writer  comes  along  in  optimistic  style, 
and  I  am  sure  a  good  many  readers  will  be  anxiou.sly  awaiting 
any  useful  hints. 

May  I  suggest  that,  as  we  have  had  in  technical  journals 
quite  a  plethora  of  vague  generalities,  your  writer  should  put 
his  suggestions  in  a  series  of  cut  and  dried  specifications  for 
a  series  of  windows  lasting  over  a  year? 

By  specification  I  mean,  not  a  general  hint,  but  a  detailed 
list  of  the  exact  apparatus  to  be  put  into  the  window,  together 
with  any  ornamentation  and  any  special  showcarfl.'i,  suffi- 
ciently in  detail  for  the  specification  to  be  put  into  the  hands 
of  any  showroom  assistant,  so  that  by  following  it  literally 
he  could  obtain  exactly  the  effec't  that  the  writer  would  re- 
commend. Ilie  writer  should  a.ssume  that  there  is  a  large 
shop  window  absolutely   blank— floor,   ceiling   and    sides. 


and  subsequently,  in  .August,  for  the  water  channels  and  con- 
crete foundations.  These  contracts  amount  to  a  total  of 
£'48,000.  The  contract  for  the  coal-handling  plant  has  »lso 
been  placed,  and  the  cost  of  this  portion  of  the  work  amounts 
to  ;£24,800.  Oilers  will  shortly  be  asked  for  the  first  portion 
of  the  building.s,  and  specifications  for  the  first  instalment 
<if  the  plant  are  practically  ready.  This  plant  will  consist  of 
two  10,000-KW.  turbines  and  one  15,000-KW.  turbine,  coupled 
direct  to  a.c.  generators.  There  will  also  be  three  1,(XK)-KW. 
turbo-sets  for  driving  auxiliary  machinery;  and  all  the  neces- 
sary condensing  plant  ami  circulatini?- pumps.  It  is  proposed 
to  continue  installing  i)lant  units  of  15,000  Kw.  .is  the  demand 
increa.sps,  but  units  of  30,000  KW.  can  be  installed  if  found 
desirable.  The  ultimate  capacity  of  the  Dalmaru<x;k  woiks 
will  be  at  least  M0,(X)0  KW.  It  is  intended  to  transmit  eleo. 
tricity  from  the  works  at  a  pressure  of  20,000  volts  (three- 
pha.se  alternating,  25  periods  per  second)  to  existing  distri- 
buting centres  at  Port  Dunda.s,  St.  Andrew's  Cross,  Govan, 
and  Partick  I'ho  energy  will  be  transformed  there  from 
20,000  to  6,500  volts,  and  distribute*!  at  this  pressure  to  exist- 
ing sub-stations  whore  again  it  will  be  transformed  to  low- 
piessure  current  for  the  general  supply  throughout  the  city. 
Ducts  are  now  being  laid  from  the  works  to  Cathedral  Street 
sub-station,    and    the    existing   spare    ducta   from   Cathedral 
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Street  to  Port  Dundas  will  be  used  for  continuing  the  supply 
to  Port  Dundas.  Ducts  will  require  to  be  laid  from  Dalmar- 
iLock  works  to  the  existing  sub-station  in  French  Street,  a 
distance  of  1,200  yards;  spare  ducts  already  exist  running 
from  French  Street  sub-station  to  St.  Andrew's  Cross  works. 
Ducts  will  require  to  be  laid  from  St.  Andrew's  Cross  works 
U)  Govan  immediately,  and  later  on  additional  mains  from 
Fort  Dundas  to  Partiok.  It  is  hoped  that  the  first  part  of 
Dalmarnock  works  will  be  ready  to  deliver  energy  at  the 
beginning  of  the  winter  of  191(5-17. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


RUSSIA. — The  Board  of  Trade  have  received  a  translation 
of  an  article  published  in  the  January  number  of  the  monthly 
organ  of  the  Moscow  factorj-  owners  and  manufacturers  giving 
particulars  of  certain  projected  modifications  of  the  Russian 
Customs  Tai-iff  which,  it  is  understood,  have  been  under  the 
consideration  of  the  Russian  Government.  H.M.  Ambassador 
at  Petrograd,  in  forwarding  the  translation,  states  that  the 
information  furnished  in  this  article  is  in  no  way  official, 
but  is  probably  substantially  correct.  It  appears  that  the  pro- 
posals for  tariff  modification  in  their  latest  and  revised  form 
include  the  following  :  — 

(1)  The  "Conventional"  (i.e..  Treaty)  rates  of  duty  result- 
ing from  the  Russian  Commercial  Ti-eaties  with  Germany  and 
Austria  are  to  be  abrogated,  and  the  goods  covered  by  those 
rates  are  to  be  dutiable  at  the  "  General  "  Rates  (i.e.,  higher), 
rates  of  duty  increased  by  10  per  cent,  (except  as  regards  cer- 
tain goods  mentioned,  of  which  glassware  is  probablv  the  onlv 
one  of  interest  to  the  electrical  trade,  the  duty  on  which  is  to 
be  increased  by  about  30  per  cent.). 

(2)  No  change  is  to  be  made  as  regards  goods  the  duties  on 
which  are  fixed  by  the  Russian  Commercial  Treaties  with 
France,  Italy  and  Portugal.  These  duties  are  also  applicable 
to  British  goods. 

(3)  All  other  goods  and  those  other  than  certain  named,  but 
not  of  interest  to  the  electrical  trade,  are  to  pav  the  existing 
"General"  tariff  rates  of  duty  increased  by  10  per  cent. 

The  effect  of  these  alterations  on  British  gocxls  is  not  yet 
quite  dear  from  the  details  available,  but  the  Board  of  Trade 
promise  to  publish  in  due  course  a  translation  of  the  tariff 
showmg  in  detail  the  effect  of  these  proposals.  Meantime, 
1*  would  seem  that,   with  the  exception  of  goods  covered  by 

■u  ^^f*?*^  j^'*^  France,  Italy  and  Portugal,  British  goodi 
will  stdl  be  dutiable  at  the  same  rate  as  German  goods,  and 
that  the  duties  in  both  cases  will  be  considerablv  higher  than 
heretofore. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT   YET   PUBLISHED). 

Compiled    e.\pressl.v    for   this  journal    by   Messrs.    W.    P.   Thompson   &   Co 
Electrical    Patent    Agents,    285.    High    Holborn,    London.     W.C,    and     at 
Liverpool   and   Bradford,    lo    whom   all    inquiries  should   be  addressed 


3,439.  "  Sparking  plugs  for  internal-combustion  engines.'*  Soc.  l.'iDUS- 
TKIELLE  DE  Delle.  March  3rd.  (Convention  date.  May  8th,  1914,  Belgium.^ 
(Complete.) 

3,442.  "  Method  of  and  apparatus  for  biu-ning  carbon  electrodes."  Georg 
.MtNDHElM  (firm  of).  March  3rd.  (Convention  date,  March  4th,  1914,  Ger- 
many.)    (Complete.) 

3,445.  "  Telephone  or  other  electrical  transmitter  or  receiver  diaphragms." 
B.  A.  PiLKlNGION.     March  4lh. 

3,455.  "  Methods  of  laving  wires,  cables,  pipes  and  the  like  underground." 
E.  H.  HoBUNO.     March  4th. 

3,490.    "  Electric  switchgear."     F.    Waller.     March  4th.     (Complete.) 

3.500.  "  Automatic  electric  circuit  breakers.''  H.  H.  Groves  &  H.  Brit- 
TA :N.     March  4th. 

3,502.  *'  Induction  motors."  British  Thomson-Housio.s  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)     March  4th. 

3,505.  "  Distribution  or  fuse  boxes  for  electric  circuits."  F.  B.  Holt. 
March  4th. 

3,507.  "  Means  for  receiving  signals  by  sound."  Makcosi's  Wireless  Tele- 
graph Co.,  Ltd.,  S:  R.  D.  BA.NGAy.     March  4th. 

3,513.  "  Electric  heating  element."  Cable  .Accessories  Co.,  Ltd.,  &  F.  H. 
Reeves.     March  4th.     (Complete.)     (.Addition  to  24,5e5/13.) 

3.520.  "  Electric  signalling."  International  Electric  Co.,  Ltd.,  H.  E.  R. 
RooSE,  &  R.  G.  le  Xoir.     March  4th.      (Complete.) 

3.521.  "  Portable  electric  battery  lamps."  M.  Goodfellow  &  New  British 
Ever-Readv  Co.,    Ltd.     March  4th.      (Complete.) 

3.523.  "  Electric  signalling  systems."  International  Electric  Co.,  Ltd.. 
H    E.  R.  RooSE,  &  R.  G.  le  Noir.     March   4th.     (Complete.) 

3.524.  "  Transformer  for  use  with  polyphase  generators  for  high-frequency 
currents."  L.  RouZET.  (.Addition  to  519/15.  Convention  date,  March  14th» 
1914,   France.)      March   4th.      (Complete.) 

3.546.  "  Wireless  control  for  operating  machinery."  J.  J.  Denton  &  A.  G. 
M>cculloch.     March   5th. 

3,554.     "  Electric  torches."     S.  J.    Levi.     March   5th. 

3,565.  *'  Arrangements  for  operating  switching  devices  by  electric  current 
impulses.  O.  Imrav  (Siemens  &  Halske  Akt.  Ges.,  Germany).  March  5th. 
(Complete.) 

3.569.  "  Method  and  apparatus  for  the  electro-deposition  of  metals." 
C.  E.  S.  Bell  &  L.  G.  Scott.    March  5th. 

3.570.  "  Electric  controller."  Igranic  Electric  Co.,  Ltd.  (Culler-Hammer 
Manufacturing   Co.,  United  States.)     March  5th.     (Complete.) 

3,614.     "  Flat  joint   for    teapots,   coffee-pots,   kettles  and   the    like    in   electro- 
plate ware."    G.   Edwafds.     March  6th. 
3,627.    "  Electric   batteries."     F.  J.  Beaumont.     March  6th. 


..^'^^■,   "  Ceiling   roses  and  the  like  electrical  accessories."     R.  T.  Grocott 
March  1st. 

3,244.  "  Electric  lamp  holders  and  similar  couplings."  .A.  .A.  Schashke 
March  1st. 

3.261.    "  Electric  light  fittings."    G.   Maurice  &  F.   T.  Cash.     March  1st. 

3,277.  "Porous  radio-active  bodies  and  process  of  producing  same."  R  J 
Tucw'OOD  (Radium  Therapy  Corporation,  United  States).  March  1st.  (Com- 
plete.) ^ 

3.2S3.  "  Electric  controllers."  Igranic  Electric  Co.,  Ltd.  (Cutler-Hammer 
Manufacturing  Co.,  United    States).      March  1st.     (Complete.) 

3,284.  "  Electric  motor  controllers."  Ickanic  Electric  Co.,  Ltd.  (Cutler- 
Hammer  Manufacturing  Co.,   United    States.)     March   1st.     (Complete.) 

3,300.     "  Electric  conductors  or  cables."     W.    E.    Hitch.     March  2nd. 

3.302.  "  Electric  dry  cells."     A.  E.  Sampson.     March  2nd. 

3.303.  "Electrical    alarum  switch."     T.    P.   Dunkerlev.      March  2nd. 
3,321.    "  Electric  means  of  attacking  submarines   and  other  war  ships,  and 

also  of  attacking  Zeppelins  or  other  aircraft."     R.  P.   Williams.     March  2nd. 
3,326.     "  Secondary     electric    batteries    or    accumulators."      W.     S.    NavLor 
March  2nd. 

3,329.  "  Sanitary  telephone  mouthpiece."  Ed.  M.  Jenkins.  March  2nd. 
(Complete.) 

3,364.  "  .Manufacture  of  electric  insulating  materials  and  the  like."  March 
2 id.     W.  E.  W.  Richards. 

3.366.  "  Telephone  exchanges."  International  Electric  Co.,  Ltd.,  R.  G. 
LB  Noir,  S:  E.  Fungous.     March  2nd 

3,369.  "  Electric  insulators."  Soc.  Ceramica  Ricrard-Ginori.  (Convention 
date,  .March  5th,  1914,  Italy.)     March  2nd.     (Complete.) 

3,3~9.  "  Electrical  device  to  be  used  on  taxi  cabs  and  the  like."  E.  J. 
Matthews,   H.  Richardson,  &  F.  Henrv.    March  3rd. 

3,386.  "  Railway  signalling  apparatus  for  automatically  warning  the  engine- 
driver  or  guard  as  to  the  position  of  the  signal  and  including  means  for  tele- 
phoning to  the  train  from  the  signal  cabin,  and  for  automatically  stopping  the 
train  from   running  past  a   signal    at   danger."     E.    Sutton.     March   3rd. 

3,409.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and  F.  P.   WmrtAKER.     March  3rd 

3,411-  "  Means  for  connecting  electrical  conduits  to  their  fittings."  A. 
Myers  &  F.  R    Baker.    March  3rd. 

3.433.  "  Reactance  coils."  P.  ToRCmo.  March  3rd.  (Addition  to  11,116/14.) 
(Complete.) 

3.434.  "  Magnetic  compasses."  W.  B.  RiTCHU!  &  R.  H.  McDowell.  March 
3rd. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool    and   Bradford;    price,    post  free,   9d.    (in    stamps). 


X01.3. 

26,068.    Gyroscopic  Compasses.     J.  B.    Henderson.     November  13ih. 
26,160.    Gyroscopic  Compasses.     J.  B.  Henderson.     November  14th. 
28,933.     Reversing  and  Braking  of  .■\lternating-curkent  Motors.    Akt.  Ges. 
Brown,   Boveri,  ct  Cie.      December  15th.     (December   27th,  1912.) 


X014. 

174.  Machines  for  Generating  Electrical  Energy.  C.  T.  Mason.  Janu- 
ary 3rd. 

ItOl.  Electric  Railway,  Tramway,  and  uks  systems.  J.  A.  F.  Aspinall. 
January  13lh. 

1,940.  Magnetos  for  use  on  Intbrnal-combustion  Engines.  Humbert  Ltd., 
and  J.  A.  Cole.     January    24ih. 

2,739.  Dischargers  for  producing  Electric  Oscillations.  R.  C.  Galletti 
and  K.  Manzetti.     February  2nd. 

3,191.  Radio-telegraphic  and  Radio-telephonic  Receiving  Systems.  G.  O. 
Squier.     February  6fh. 

3,722.     Electric  Heating    Apparatus.     A.  F.  Berry.     February    12th. 

3,831.'  Systems  of  Electrical  Distribution.  British  Thomson-Houston  Co. 
(General  Electric   Co.).     February  IStJi. 

4,184.  Method  or  Manufactlke  of  Heating  Conductors  for  Thermic  Tele- 
phones FROM  Platinum  Wires  treated  by  the  Wollastone  Process.  P.  de 
Lange.     February   18th.     (May  8th,   1913.) 

4,203.  Method  of  Manufacture  of  Heating  Conductors  for  Thermic  Tele- 
phones from  Platinum  Wires  treated  by  the  Wollastone  Process.  P.  de 
Lange.     February    18th.     (June  3rd,    1913.     Addition   lo  4,184/14.) 

4.235.  Electric  Conductoks.  Briiish  Thomson-Houston  Co.  (General  Elec- 
tric Co.).     February  18th. 

4.236.  Electric   Lifts.     M.  D.  Scott  &   Medway.     February  ISlh. 

4,323.  Electric  Telemotoks  for  Reproducing  Movements  at  a  Distance. 
W.'h.  Scott.     February  19th. 

4,489.  Machine-switching  Telephone  Exchangb  Systems.  Western  Electric 
Co.   (F.  T.  Woodward,  acting  for  Western  Electric  Co.).     February  21st. 

4,735.  Electrically-operated  or  Controlled  Presses.  A.  H.  Railing,  A. 
Peccock,    &   T.   H.    Hutchinson.     February  24ih. 

4,815.  Long-stroke  Electro- magnets  and  Reciprocating  Electro- magnetic 
Mechanisms  and  the  like.     F.   T.  Chapman.     February  24th. 

5,431.     Electrical  Switches.     B.  D.  Honon.     March  3rd. 

5,668.  Eyes  for  Ropes,  Wires,  Cables,  and  the  like.  F.  R.  Beckett. 
March  6th. 

6,573.  Structures  of  Insulating  or  Fi re-resisting  Material.  Turner  Bros.^ 
Ltd.,  and    H.   R.   Turner.     March  16th. 

8,821.  Electric  Cut-outs.  British  Thomson-Houston  Co.  (General  Electric 
Co.),     April  7th. 

10,251.     Indicators.     F.  G.  Brettell    (Apple  Electric  Co.).     April  25lh. 

11,165.  Electrical  Energy  Supply  Installations.  A.  P.  Lundberg,  G.  C. 
Lundberg,    P.  A.   Lundberg,  &  G.  Pegg.     May  6th. 

11,840.    Electric  Switch^.     F.  E.   Wilson.     May  13th. 

13.058.     Lamp  Reflectors.    W.  C.  Wise.     May  27th. 

14,027.  Illumin.*ting  Apparatus.  Aktiebolaget  Lux.  June  10th.  (June  I6th 
1913!) 

14,474.     Electric  Fuses.     W.  D.  Hensell.    June  16ih.     (June  18th,  1913.) 

15,598.    Antiseptic  Protectors  for  Telephones.     T.  Lamb.     June  29th. 

18.810.  Electric  Primers.  C.  F.  Lindsay.  August  18th.  (September  SiK 
1913.) 

X9X5* 

516.  Me-Ans  for  Operating  the  Collapsiblb  Covbr  for  the  Upper  Deck  or 
Omnibuses.  Tramcars,  and  the  likb.  F.  H.  Beck.  January  12th.  Additiow 
to  3.657/14.) 
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Ix  a  leaderette  in  our  last  issue  we  ventured  to  sound  a 
note  of  warning  to  municipal  electricity  supply  committees, 
respecting  tbe  necessity  for  husbanding  their  resources  when 
subjected  to  the  annual  temptation  to  utilise  surpluses  in 
relief  of  local  rates.  This  is  only  one  of  the  many  im- 
portant matters  that  electricity  supply  authorities  are  com- 
pelled to  consider,  consequent  upon  the  prolonged  duration  of 
the  war  and  the  national  financial  problems  entailed  thereby. 
Students  of  our  news  pages  will  have  noticed  during  the 
last  few  weeks  that  electricity  supply  engineers  are  being 
required  to  hold  up  their  plant  and  mains  extension 
schemes,  and  the  Government  Departments  responsible  for  the 
control  of  municipal  and  financial  policy  have  indicated  that 
not  only  in  new  provisional  orders  granted  this  year  will 
there  be  a  clause  inserted  prohibiting  expenditure  upon  such 
schemes  during  the  war,  but  also  existing  works  will  not  be 
allowed  to  spend  capital  upon  new  plant  unless  it  can  be 
proved  beyond  question  that  national  needs  in  war  time 
make  such  a  course  imperatively  necessary,  and,  in  brief,  if 
new  consumers  cannot  be  served  from  existing  facilities  then 
they  "must  wait"  until  peace  is  restored. 

Electricity  authorities  thus  find  themselves  in  a  position 
such  as  they  have  never  occupied  before,  and  one  that  was 
never  anticipated.  The  matter  may  not  be  one  of  imme- 
diately serious  concern  to  manufacturers  who  are  chock-a- 
block  with  Government  war  contracts,  and  after  the  war 
there  may  be  a  rush  of  works  extensions  orders,  but  the  posi- 
tion is  oce  of  both  immediate  and  serious  concern  to  the 
municipal  electrical  enginet  r  and  his  Committee,  and  there 
will  be  many  anxious  periods  and  a  variety  of  new  problems 
arising  from  it. 

It  will  be  remembered  that  the  Treasury  has  refused  to 
allow  the  L.C.C.  to  grant  loans  amounting  to  £2.s,000  to 
Borough  Councils  for  electricity  extensions,  paving,  &c. 
The  Treasury  has  written  to  the  Council  pointing  out 
that  it  is  desirable  that  capital  expenditure  should  be 
restricted  to  the  narrowest  possible  limits,  and  that  the 
approval  of  the  Treasury  is  now  necessary  for  all  fresh 
borrowings.  This  is  particularly  serious  news  for  those 
undertakings  that  have  allowed  themselves  a  small  reserve 
of  plant,  though  for  several  months  it  has  been  clear  that 
all  avoidable  capital  expenditure  would  have  to  be 
postponed  till  after  the  war.  The  normal  increase 
of  business  in  most  localities  necessitates  the  constant 
provision  of  new  plant,  and  there  is  also  the  need  for 
replacement  of  plant  that  becomes  obsolete.  The  latter 
item  is  one  of  those  that  would  naturally  be  deferred, 
even  though  the  increasing  cost  of  various  stores  might 
have  given  greater  relative  importance  to  the  installation  of 
more  economical  plant.  Doubtless  a  sympathetic  eye  will 
be  turned  to  the  many  undertakings  whose  demand  has 
increased  by  reason  of  the  extra  power  requirements  of 
[425] 
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factories  that  are  engaged  on  war  contracts.  The  general 
desire  will  be  to  avoid  doing  anything  that  will  embarrass 
the  Government  at  the  present  time,  nevertheless  it  will  not 
be  without  regret  that  the  supply  station  man  will  see  him- 
self deprived  of  the  load  which  he  expected  to  secure  from 
the  additional  factories  we  all  hope  to  see  springing  up  as  a 
result  of  the  war  on  German  trade  initiated  by  the  Govern- 
ment themselves.  In  point  of  fact,  the  co-operation  of  supply 
authorities  in  providing  cheap  power  would  reduce  the  capital 
required  by  these  factories,  for  the  extra  money  for  the 
purchase  of  private  plant  will  have  to  be  found,  and 
it  can  be  safely  said  that  to  produce  this  extra  power 
through  the  medium  of  the  existing  electric  supply  concerns 
would  in  the  long  run  be  the  most  economical  course. 

The  decision  is  one  that  will  have  far-reaching  effects, 
and  it  would  be  interesting  to  hear  the  views  of  the  industry 
at  large  on  the  subject.  One  result  that  it  will  have 
immediately  is  the  concentration  with  greater  activity  than 
ever  on  the  sale  of  energy  for  valley  load  purposec,  and 
although  the  lighting  has  to  bear  the  bulk  of  the  capital 
charges,  it  will  have  to  take  care  of  itself.  For  one  thing, 
such  supplies  as  are  within  the  restricted  outdoor  lighting 
areas  will  have  a  breathing  space,  but  those  who  wei  e  hoping 
to  get  new  plant  installed  for  nest  winter's  load,  and  haT  e 
a  narrow  working  margin,  will  be  looking  forward  to  the  end 
of  the  war  with  increased  eagerness. 

There  are  ample  signs  that  the  Treasury  policy  indicated 
will  be  enforced  all  over  the  country.  Tariffs  are  already 
undergoing  revision,  and  other  changes  also  may  be  necessary, 
for  applications  for  current  under  the  Acts  regolating  supply 
can  only  be  refused  on  the  ground  of  an  extension  beyond 
the  stipulated  distance,  and  then  only  contingent  upon  the 
applicant  refusing  to  bear  the  extra  cost,  or  failing  to  find 
satisfactory  securities.  The  question  may  be  raised  whether 
an  increased  charge  should  be  imposed  temporarily  to  dis- 
courage undesirable  business,  or  whether  a  special  clause  or 
order  can  be  obtained  to  cover  the  point.  The  first  is  a 
course  which,  it  is  to  be  hoped,  may  be  avoided  ;  the  fact 
that  the  price  of  gas  has  already  been  raised  in  several  dis- 
tricts on  account  of  the  higher  pr!ce  of  coal  offers  an 
opportunity  to  demonstrate  the  stability  of  electricity  supplies, 
and  to  command  the  confidence  of  the  public.  Even  more 
desirable  is  this  in  the  case  of  charges  for  power  and 
domestic  uses.  Increasing  the  latter  especially  would  tend 
to  cripple  and  discourage  a  number  of  new  ventures  in 
cooking  and  heating  appliance  manufacture  and  would  lay 
this  promising  market  open  to  foreign  manufacturers. 

We  shall  watch  the  development  of  the  policy  of  the 
Treasury  with  concern,  for  as  we  have  repeatedly  stated, 
the  reserve  funds  available  in  most  electricity  undertakings 
are  not  all  that  could  be  desired.  The  Finance  Committee 
of  the  L.C.G.  is  communicating  with  the  Treasury  to  obtain 
a  clear  understanding  as  to  its  views  and,  meanwhile,  the 
L.C.C.  is  abstaining  from  making  advances  to  local 
authorities  and  is  postponing  the  completion  of  any  loans 
which  have  already  been  agreed  to. 

Whatever  may  be  the  outcome,  the  importance  of  develop- 
ing to  its  fullest  extent  the  capital  already  laid  out  is  very 
plainly  indicated.  Every  service  must  be  made  to  produce 
its  greatest  possible  yield,  and  every  horse-power  of  plant  its 
largest  daily  output. 


Lead. 


There  has  been  a  rather  remarkable 
outburst  of  strength  in  the  lead  market 
within  the  past  week  or  so,  which  took  operators  completely 
by  surprise,  for  they  did  not  expect  any  serious  alteration  in 
the  main  outlines  of  the  position.  In  the  early  part  of 
March  the  supplies  coming  forward  were  of  quite  satis- 
factory dimensions,  and  there  was  some  falling  off  in  the 
Tolume  of  business  awaiting  settlement.     There  was  at  the 


same  time,  however,  a  disposition  to  realise  on  the  part  of 
holders  of  speculative  parcels,  whose  attitude  was  doubtleas 
induced  by  the  poverty  of  export  demands  and  the  almost 
complete  abstention  from  buying  of  the  home  trade.     A 
sudden  heavy  demand,  however,  sprang  up  for  war  supplies, 
practically    the    whole    of    which   came   from   the   export 
markets,  notably  Russia  and  France,  and  this,  combined 
with  the  difficulty  experienced  in  obtaining  deliveries,  on 
account  of  the  congestion  at  all  the  ports,  where  the  truculent 
attitude   of  the  British  working   man  has  been  deliberately 
exercised,  with  the  effect  of  further  disorganising  trade  and 
checking  the  successful  pursuit  cf  our  military  and  naval 
operations,  forced  a  very  sharp  rise  in  prices.     It  at  once 
became  apparent  that  dealers  were  shoit  of  lead,  and  the 
price  was  rushed  up  under  the  influence  of  the  pressing 
requirements,  which  had  to  be  satisfied,  more  particularly  for 
the   earlier  available  material.      There  was   not   so  much 
doing  in  connection  with  forward  shipments,  and  the  prices 
of  these  did  not  respond  to  anything  like  the  extent  witnessed 
in  connection  with  earlier  shipments,  the  idea  being  that  con- 
siderable supplies  of  lead  are  available  abroad,  notably  in  the 
United  Statesand  Spain,  while  output  in  Australia  isincreasing. 
There  should,  therefore,  with  a"y  resumption  of  even  very 
moderate    shipping    facilities,   and  with  a  less   impossible 
attitude  on  the  part  of  labour  concerned  with  the  arrival 
and  discharging  of  vessels,  be  a  considerable  easing  down  in 
the  position.       It  is  a  disgraceful   commentary  upon  the 
Trade  Union  system  with  which  industry  is  being  cursed  in 
this  national  crisis,  that  it  takes  from  three  to  four  weeks 
to  discharge  vessels  arriving  here  from  abroad,  even  when 
they  contain  material  necessary  for  the  production  of  muni- 
tions of  war.     Within  the  last  day  or  so  the  more  acute 
phases  of  scarcity  seem  to  have  passed,  and  there  has  been 
a  slight  relaxation  in  the  stringency,  partly  arising  from  the 
fact  that  there  have  been  supplies  of  metal  offered  from 
North  America.    Here  again,  however,  the  shipping  position 
militates  seriously  against  the  resumption  of  normal  con- 
ditions, for  sellers  in  America  are  unwilling  to  make  sales 
on  c.i.f.  terms,  as  they  prefer  to  throw  the  onus  of  shipment 
on  to  buyers,  who,  on  their  part,  regard  this  as  an  innova- 
tion in  the  trade,  and  decline  to  do  business  on  f.o.b.  terms. 
The  broad  outlines  of  the  position    are  :    increasing  prc- 
duction   abroad,    huge   demands   for    war    purposes,    poor 
general  consumption,  and  a  state  of  affairs  in  the  shipping 
trade  and    in    labour    practically  unparalleled  in  history. 
When  labour  recognises  the  fact  that  its  very  existence  is 
at  stake,  and  that  by  its  recalcitrant  attitude  it  is  worth  a 
good  many  army  corps  to  the  Kaiser,  we  shall  be  nearer  the 
day  when  prices,  not  only  of  metals  but  of  food  stuffs  also, 
will  reach  a  level  more  in  accordance  with  that  justified  by 
intrinsic  conditions. 


The 


Like  almost  every  other  important 
section  of  the  industrial  world,  the  wire- 
T*"  j"  ~t*lp«°^  drawing  trades  are  at  present  being  taxed 
to  the  utmost  to  keep  pace  with  the 
demands  from  the  home  markets,  as  well  as  from  Holland 
and  Sweden  in  particular.  The  enormous  increase  in  exports 
to  these  two  countries  of  late  suggests  that  these  markets, 
hitherto  neglected  by  this  country  in  the  face  of  the  push 
and  enterprise  of  German  firms,  are  well  worth  better 
attention  in  the  future.  Unfortunately  for  the  enterprise  cf 
the  manufacturers  of  copper  wire,  &c.,  in  this  countrj-, 
everything  at  the  moment  seems  to  be  against  the 
development  of  these  important  fields.  The  tremendous 
War  Office  and  Admiralty  requirements  in  all  copp;r  and 
bronze  productions,  the  railway  and  shipping  congestion 
problems,  the  shortage  of  skilled  labour,  and  the  endless 
declaration  formalities  to  be  gone  through  before  shipment 
can  be  made,  are  questions  of  such  moment  that  only  under 
the  greatest  difficulties  is  a  portion  of  the  requirements  of 
these  two  countries  being  met,  while  orders  for  substantial 
lines  in  many  cases  have  perforce  to  be  refused. 

The  depletion  of  the  ranks  of  skilled  labour,  in  this  as 
in  other  trades,  has  seriously  hampered  the  productive 
capacity  of  the  important  wire  manufacturer?,  Ac., 
throughout  the  country.     It  is  gratifying  to  note,  however. 
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that  the  warnings  from  the  War  Office  and  the  Admiralty 
regarding  the  necessity  for  increased  production,  and  the 
distribution  of  the  war- service  badges,  have  had  a  salutary 
effect  upon  prospective  recruits  whose  skilled  labour  is  so 
urgently  needed  for  the  requirements  of  the  Government. 


POTENTIOMETER    RHEOSTATS, 

AND     RHEOSTATS     WITH     PROTECTIVE 

RESISTANCE. 


WuE\  a  new  engine  or  turbine  is  first 

Liibrieatioii      ^^^  j.^  ^^j.],  ^j^^j.^  j^  ^^^.^^i^^  ^  ]^  trouble 

Troubles.  ....  ,  ... 

with  bearings  in  perhaps  a   majority  or 

cases.  This  is  because  so  many  constructors  neglect  the 
proper  cleansing  of  castings.  The  writer  has  seen  sent  out 
from  an  important  engine  works  a  main  bearing  cap  of 
which  the  oil  box  was  thickly  coated  with  foundry  sand 
more  or  less  adherent  to  the  iron.  Castings  are  never 
properly  cleaned  of  sand  even  e.xternally  by  the  still  common 
methods  of  steel  brushing  and  coke  rubbing,  and  in  steam 
ports  and  passages  it  is  hopeless  to  expect  cleanliness  from 
such  antiquat'^d  methods.  "Sandblasting"  with  chilled 
steel  pellets  will  clean  a  casting  externally,  but  cannot  be 
relied  on  for  the  internal  cleansing  of  ports  or  oil  receptacles. 
Thus  it  is  that  lubrication  troubles  are  so  usual  when  start- 
ing up  new  sets.  Of  course,  modern  fashion,  there  is 
probably  some  kind  of  filtration  scheme  in  the  oil  cycle,  but 
of  what  use  is  this  when  between  the  filter  and  the  bearing 
there  is  a  sandy  place  of  some  sort  ? 

Some  engineers  strongly  favour  the  pickling  of  castings 
as  the  most  effective  way  of  removing  sand.  The  castings 
are  first  roughly  cleaned  and  fettled,  and  then  hosed  with 
w&k  hydrochloric  acid.  Where  sand  is  present  this  spreads 
the  acid  by  capillary  action,  and  the  result  of  a  few  hours  of 
acid  action  is  to  remove  all  sand  and  leave  the  iron  surfaces 
clean  and  free  also  from  the  hard  siliceous  scale  which  is  so 
destructive  of  turning  tools  and  other  tools,  especially 
millers,  and  is  also  most  injurious  to  lathe-bed  surfaces  and 
other  working  surfaces  of  all  inichine  tools.  When  the 
acid  treatment  has  done  its  work  the  castings  are  washed  by 
warm  water,  and  this  may  be  dosed  with  soda  to  neutralise 
any  unspent  acid.  Special  attention  should  be  given  to  all 
internal  parts  such  as  box  beds,  which  act  as  oil  receptacles, 
as  well  as  to  steam  and  exhaust  passages.  The  oil  of  any 
circulating  system  becomes  dirty  with  use.  Dirt  comes 
over  from  the  boilers  with  the  steam  and  finds  its  way  into 
turbine  bearings  in  spite  of  all  the  constructive  care  to 
guard  against  this.  The  atmospheric  dust  gets  in  some- 
where and  there  may  be  leakage  at  oil  coolers.  There  is 
also  the  microscopic  metallic  waste  from  bearings.  All 
these  sources  of  dirt  are  quite  enough  to  call  for  filtration, 
apart  from  the  gross  carelessness  which  is  shown  by  the 
presence  of  foundry  sand.  Lubrication  experts  will  bear 
out  the  truth  of  the  above.  Is  it  not  a  fact  that  they  are 
very  frequently  called  on  to  defend  the  virtue  of  the  oil 
they  have  supplied,  owing  to  the  lubrication  troubles  with 
newly  started  plant  ?  Oil  may  sometimes  be  at  fault  if  it 
has  been  chosen  wrongly,  but  more  usually  sand,  which  ought 
never  to  have  found  itself  so  far  from  the  foundry,  is  to  blame. 

Organic  oils  deteriorate  with  age  owing  to  their  property 
of  absorbing  oxygen  ;  this  causes  them  to  become  gummy 
or  resinous,  and  thus  to  lose  their  lubricating  quality. 
Mineral  oils,  which  are  not,  chemically  speaking,  oils,  do  not 
absorb  oxygen,  and  are  free  from  this  deterioration.  It  was 
once  partly  suspected  that  e\en  mineral  oils  underwent 
some  sort  of  molecular  destruction  or  deterioration,  but 
there  appears  to  be  nothing  to  support  this  idea,  and  it  can 
only  have  arisen  from  the  fact  that  used  oils  become 
thickened  and  blackened  more  or  less.  This  discoloration 
and  increase  of  viscidity  is  purely  mechanical,  and  can  be 
removed  by  filtration  through  proper  media  such  as  packed 
cotton  waste.  Oil  thus  filtered  is  restored  to  its  original 
purity,  and  in  any  circuit  of  oil  usage  containing  a  filter  in 
circuit,  the  initial  oil  remains  indefinitely,  and  merely  re- 
quires to  be  brought  up  to  the  initial  volume  from  time  to 
time,  to  make  good  the  deficiency  due  to  small  losses  such 
as  may  arise  from  creep  along  shafting,  small  leakages  and 
such  wastage  as  occurs  when  filtering  material  is  changed. 

Enormous  quantities  of  oil  are  wasted  by  careless  use,  and 
there  can  be  no  doubt  that  much  fine  machinery  is  very 
seriously  damaged  by  the  neglect  of  the  very  elementary 
precautions  to  which  attention  is  drawn  above. 


By  L.  BOOTHMAX. 


This  article  is  intended  to  be  supplementary  to  "  Notes 
on  Regulating  Resistances  "  published  in  the  Electrical 
Review  of  February  13th,  191-i. 

Potentiometer  Rheostat';. — The  "  summation  watt  "  capa- 
city of  any  potentiometer  rheostat  is  given  by  :  — 

Maximum  field  amperes  multiplied  by  excitation  voltage, 
plus  the  constant  watt  loss  due  to  the  rheostat  resistance 
being  across  the  supply  mains. 

In  the  previous  article  an  outline  method  of  figuring 
the  data  for  a  potentiometer  was  given,  but  the  following 
has  many  points  of  superiority.  After  the  preliminary  cal- 
culations are  made  for  obtaining  the  current  in  field  and 
in  rheostat,  and  curves  for  these  drawn,  they  can  be  utilised 
for  other  rheostats  having  a  different  number  of  steps, 
whereas  the  original  method  necessitated  commencing  with 
a  definite  fixed  number  of  steps.  The  calculations  are  also 
less  involved  and  any  error  made  is  automatically  checked. 

The  following  is  a  practical  example  and  is  self-explana- 
tory with  reference  to  the  accompanying  diagram,  fig.  1 
(p.  428)  :  — 

Excitation  voltage  v  =  440  to  4 so. 

Booster  field  resistance  F  =  500  ohms  cold,  608  ohms  hot. 

Maximum  field  current  c  =  ±  "96  ampere. 

Total  resistance  in  rheostat  R  =  2,000  ohms  =  s-l-  p. 
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In  the  first  column  are  arbitrary  figures  taken  for  the  "s'" 
resistance  to  give  the  most  suitable  points  on  curves  which 
are  shown  plotted  in  fig.  1. 

By  dividing  the  total  field  current  ordinate  in  fig.  1  into 
the  number  of  steps  of  the  rheostat  to  be  used,  the  amount 
of  ohmic  resistance  and  current  capacity  required  at 
each  step  is  obtained.  Boosters  are  usually  designed 
with  practically  a  straight-line  load  saturation  curve  over 
their  working  range,  and  the  ordinate  in  fig.  1  can  be 
divided  into  equal  divisions,  thus  giving  ccjual  current  {i.e., 
equal  voltage)  increments  per  step.  In  the  case  of  generators 
for  Ward-Leonard  control,  by  reference  to  the  load 
saturation  curve  of  the  machine,  plotted  between  armature 
voltage  and  field  current,  suitable  field  current  points  can  Ije 
obtained  to  give  equal  armature  volWge  variation  per  step, 
i.e.,  equal  speed  variation  of  motor  per  step. 

RImslats  iril/i  Shunt  Field  Proterlire  Retiislana.—lt  is 
usually  required  that  the  protective  resistance  be  so  designed 
that  with  all  rheostat  resistance  in  circuit,  i.e.,  in  parallel 
with  same,  the  field  being  cold,  the  minimum  field  current, 
that  is,  minimum  voltage  is  obtained.  Also  the  total  ohmic 
resistance  in  the  rheostat  should  be  so  large  that  the  watt  loss 
in  the  same  under  these  conditions  is  negligible.  Then  if  the 
rheostat  is  cut  out  of  circuit,  the  protective  resistance  in  series 
with  field  wdl  give  the  minimum  voltage  on  the  generator, 
and  this  resistance  must  also  be  capable  of  giving  rough 
regulation  by  means  of  short-circuiting  more  or  less  turns  as 
required.     In  these  circumstances,  it  therefore  will  have  to 
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be  capable  of  carrying  the  actual  field  current.  This  point' 
I  have  found  is  often  ignored  by  some  manufacturers,  and 
the  protective  resistance  is  designed  for  its  normal  working 
current  only,  which  considerably  reduces  the  cost. 
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A  close  approximation  to  the  summation-watt  capacity 
of  the  regulator  rheostat  used  in  parallel  with  protective 
resistance  is  given  by  : — 

Rheostat     resistance  x  max.   field    amps,  x  min. 
,....,  excitation  voltage  x  protective  resistance. 

(Rheo.    res.  x  prot.    res.)  +  (rheo.    res.  x  field 
res.)  +  (prot.  res.   x   field  res.). 

The  summation-watt  capacity  of  the  prot«ctive  resistance, 
to  fulfil  the  above  conditions,  should  equal  the  summation- 
watt  capacity  of  an   ordinary  type  field  regulator  that  is 
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used  in  the  usual  manner  in  series  with  the  field ;  but 
under  normal  working  conditions  this  capacity  is  not  used 
to  the  full  extent. 

In  the  original  patent  specification  21,707/05,  by  Thomas 
Edge,  covering  this  an-ang«ment  of  control,  a  statement 


appears  that  by  this  method  a  smaller  rheostat  can  be  used, 
but  that  is  not  borne  out  in  practice.  This  is  graphically 
shown  in  fig.  2,  wherein  the  relative  summation  watts  for 
the  ordinary  type  and  this  type  of  regulator  appear,  the 
respective  areas  being  practically  equal  :  the  figure  relates 
to  the  following  example,  but  is  true  for  others. 


A  simple  method,  similar  to  that  given  for  the  potentio- 
meter, to  obtain  ohmic  resistance  and  current  capacity  per 
step  of  this  type  of  regulator,  is  as  follows  : — 

u.c.  generator,  i'25  volts.     Voltage  range,  210  to  240. 

Field  resistance,  39'4  cold,  45'6  ohms  hot  (f  taken  as  the 
mean  resistance). 

Field  amperes,  c  5*1  max.,  2'7  min. 

Field  protective  resistance,  p  =  210/2"7  —  39  4  = 
40  ohms. 

Total  regulator  resistance,  s  =  1,000  ohms. 

The  various  curves  are  shown  plottsd  in  fig.  3. 
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The  voltage  taken  throughout  the  range  is  the  maximum 
of  240,  but  this  is  not  Strictly  correct,  as  with  all  rheostat 
resistance  "in "  the  voltage  of  the  generator  would  be  210. 


Electrical  Supplies  for  Xeutral  Markets.— Messes. 

J.  &  W.  B.  Smith,  of  London,  E.G.,  have  just  lately  seonred  a  very 
large  contract  from  the  Government  of  a  neutral  country  for  the 
supply  of  electrical  accessoriee.  Amongst  other  lines,  they  are 
supplying  Edison  screw  lampholdere,  both  I -in.  and  batten  type, 
ceiling  roses,  special  DP.  cut-outs  with  safety  plugs,  both  with 
and  without  switches,  and  (1  and  10-ampere  plugs,  for  heating  aa 
well  as  lighting.  We  understand  that  their  prices  were  only 
slightly  higher  than  the  old  German  prices,  and  at  the  conclusion 
of  the  war  they  hope  to  be  able  to  secure  a  renewal  of  the  con- 
tract, even  against  German  competition. 
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CORRESPONDENCE. 

Letters  rfceiird  by  us  after  5  P  M.  ON  Tuesday  cavnot  appeal  until 
the  folloxiAng  tveek.  'Corretpondents  should  fmvard  their  commvni- 
cations  at  the  earliest  possible  moment.  Ao  letter  can  he  p^ilislied 
unless  we  have  the  writer's  nante  and  address  in  our  possession. 


Consulting  "Eogineers." 

With  reference  to  Mr.  Stevens's  letter  of  the  2nd  inst ,  question 
No.  3  he  answers  himself  ;  I  might  also  add  that  should  there  be 
any  doubt  as  to  my  statement  beinpr  correct,  perhaps  he  will  try 
the  experiment  of  assuming  the  lule  of  a  medical  man  or  lawyer. 

My  aspirations  do  not  necessarily  include  the  degree  of  B.Sc.  ; 
it  would,  however,  be  a  desirable  qualification  for  a  consulting 
engineer  to  hold. 

In  my  humble  opinion,  a  consulting  engineer  should  not  only  be 
a  first  class  mechanical  and  electrical  engineer,  but  he  ought,  in 
addition,  to  be  able  to  handle  matters  concerning  finance  and  com- 
loprce  (so  far  as  they  related  to  his  profession)  in  an  expert 
manner. 

Station  Engineer. 

Trouble  with  Oil. 

I  thank  your  correspondents  for  the  trouble  they  took  in 
answering  my  inquiry.  We  have  got  over  the  difficulty  by  closing 
up  the  H  p.  guide  apertures  altogether,  and  fitting  a  small  sliding 
door  in  front  for  examination,  ice.  The  set  was  a  new  one,  and 
there  is  another  one  of  the  same  size  a  little  distance  away  which 
has  given  no  trouble.  This  was  simply  due  to  the  fact  that  the 
draught  on  the  second  machine  was  not  strong  enough  to  draw  the 
vapour  down. 

Inquirer. 

.l/«/v/(  16//(,  lUlB. 

Trade  witli  Russia. 

With  reference  to  the  above  matter  which  you  dealt  with 
recently,  may  I  be  permitted  to  add  a  few  remarks,  as  I  have  been 
to  Rustia  on  businets  for  a  Swiss  firm  in  190.5,  a  German  firm  in 
1909  and  1911,  and  for  a  Franco-American  concern  in  1912  .' 

I  found  that  there  was  a  good  business  to  be  done  in  practically 
all  electrical  apparatus  and  accessories,  but  that  there  were  only 
two  methnds  of  doing  tusiness  :  (1)  By  buying  orders  among  the 
ordinary  Russian  agents  or  dealers  ;  (.2)  by  long  credit  among  the 
Russian  Jews.  The  former  are  the  most  awkward  to  deal  with,  as 
yon  have  to  face  the  absurd  position  created  by  the  fact  that 
quality  does  not  count  at  all,  they  simply  giving  the  order  to  who- 
ever pays  the  most  for  it.  The  latter  class,  however,  have  the 
business  entirely  in  their  hands  in  fome  neighbourhoods.  Again, 
quick  delivery  and  continuous  supply  of  accessories  and  general 
stock  in  the  case  of  agents  is  a  great  factor  which  holds  trade  in 
Russia,  once  the  bribery  or  credit  terms  have  been  arranged,  as  a 
person  will  naturally  boy  a  cheap  and  more  or  less  unreliable 
article,  which  goes  '' off "  soon,  if  he  can  replace  it  immediately, 
rather  than  a  good  one  which  he  will  get  stranded  over  should  it 
fiil.  Agents  and  dealers  thus  lean  towards  manufactorers  who 
will  keep  them  up  in  stock  and  deliver  regularly. 

There  is,  of  course,  the  question  of  suituble  advertisement  litera- 
ture, which  is  extremely  important,  but  I  will  leave  this  in  case 
any  of  your  readers  have  specinl  questions  on  this  subject. 

During  all  my  visits  to  Russia  the  Germans  were  most  active 
and  successful  in  respect  to  dynamos,  motors  (A.c.  and  D  c  i,  lamps, 
accessories,  general  plant,  and  heavy  autcmobiles.  Orders  were 
bought  if  necessary  and  almost  any  long  credit  terms  arranged, 
while  delivery  and  general  treatment  were  satisfactory  ;  so  the 
"  Fatherland  "  got  home. 

In  concluding,  I  would  add  that  1  have  yet  to  come  across  a 
Russian  who  is  averse  to  dealing  with  British  manufacturers, 
but,  on  the  whole,  I  found  they  considered  it  rather  inconvenient 
and  generally  impossible.  In  fact  one  man  told  me  in  St.  Peters- 
burg, "  It  is  difiBcnlt  to  know  what  they  sell.'  I  believe,  however, 
that  Britishers  will  stand  a  very  good  chance  of  getting  a  hold  in 
Russia  within  two  years  of  the  conclusion  of  peace,  but  they  should 
be  ready  to  start  in  full  activity  right  on  the  ex-German  pitch 
immediately  the  last-named  prospective  happy  event  becomes  a 
reality.  If  they  will  not  tee  to  it  that  they  get  the  aforesaid  hold, 
German  goods  will  reassert  themselves,  because  it  is  simply 
"  palm-oil  '■  or  long  credit  which  are  the  real  assets  in  Russian 
business.     The  country  where  the  goods  originate  does  not  matter. 

Artluir  M.  Turner. 

London,  S.W.,  March  22nd,  1915. 


Employment  for  Dinablod  Soldiers. 

Disabled  and  partiallydisabUd  men  who  have  become  so  during 
the  present  unfortunate  war  are  already  being  discharged  by  the 
War  Office  unfit  for  further  service.  Such  men  have  pensions 
according  to  the  extent  of  their  disablement,  but  in  the  case  of  a 
partially-disabled  man  it  is  not  sufficient  to  keep  him. 

There  is  an  excellent  opportunity  for  the  makers  of  electric 
vehicles  to  benefit  materially,  and  at'sist  one  section  of  the  parti- 
ally-disabled men,  by  designing  and  supplying  a  vehicle  which  can 
be  satisfactorily  operated  by  a  one-legged  man,  who  in  all  other 
respects  is  medically  fit,  and  would  therefore  be  quite  capable  of 
undertaking  the  driving  and  conf^rol  of  a  battery  vehicle,  whereas 
he  could  not  attempt  a  petrol-driven  one. 


It  merely  becomes  necessary  for  the  vehicle  control  to  inolnde 
only  one  foot  pedal,  which  should  be  arranged  so  that  it  could  be 
operated  either  by  a  right  or  left  foot  as  the  case  may  be.  Aa  far 
as  I  am  aware,  most  of  the  battery  vehicles  have  two  or  more  foot 
pedals.  The  Edison,  for  instance,  has  two  large  ones  and  one  f  maU 
one,  one  of  the  large  pedals  being  the  running  and  traffic  brake, 
the  other  one,  together  with  a  small  auxiliary,  being  the  standstill 
brake,  for  which  a  man  requires  one  foot  to  press  it  down  and  the 
other  foot  to  lock  it.  This  could  be  got  over  by  having  an  ordinary 
foot  pedal  for  the  running  brake  and  a  toothed  quadrant  hand- 
brake similar  to  those  nstd  on  ordinary  chassis.  The  hand-brake 
could,  if  desired,  be  interlocked  with  a  main  switch  so  that  the 
circuit  was  broken  immediately  the  hancl-brake  was  applied,  and 
that  the  hand-brake  could  not  be  released  until  the  controller 
handle  had  been  brought  to  the  "  c  S "  position,  but  this  is  a 
point  which  is  a  matter  for  discussion. 

We  are  about  to  commence  a  battery  'bus  service  in 
Loughborough,  and  hope  quickly  to  increase  the  number  of 
vehicles  as  the  "  electric  "  grows  in  public  favour,  and  I  shall  be 
quite  prepared  on  my  part  to  give  such  men  as  I  have  referred  to 
an  opportunity  of  providing  for  and  supporting  themselves  if  the 
vehicle  makers  will  do  their  bit. 

Vf.  H.  AUen, 

Engineer   and   Manager, 
J.oiighboroviih    Corporation  Eleclricitij  Department. 

Managing  Director, 
Loughborovgh  Road  Car  C".,   Ltd. 

Loughborough,  March ^2nd,  1915. 


Colie  Fuel  for  Steam  Raising. 

As  the  largest  makers  of  special  furnaces  for  burning  coke,  and 
other  fuels,  may  we  be  allowed  to  confirm  the  recent  letter  of  the 
expert  of  the  London  Coke  Cgmmittee  .' 

We  have  for  some  30  years  fitted  several  thousands  of  boilers 
for  burning  this  fuel  at  gas  works  and  elsewhere,  and  during  this 
period  we  have  never  heard  of  any  deleterious  effects  on  the  boiler 
plates.  Boilers  fitted  over  25  years  ago  with  our  fumacts  are 
still  in  operation  and  working  efficiently,  and  we  are,  on  repeat 
orders  and  new  work,  supplying  more  furnaces  than  ever  before. 

It  would  be  interesting  to  know  what  the  general  working  con- 
ditions were  of  the  boiler  on  which  Mr.  H.  Boot  bases  his 
strictures.  If  the  life  of  this  particular  boiler  was  short,  does 
he  know  that  it  would  have  been  longer  if  ordinary  fuels  had  been 
burnt .'     There  may  well  have  been  other  reasons. 

For  Meldrums,  Ltd. 
A.  Benham,  London  Manager. 

Westminster,  S.W.,  March  25th,  1915. 


INDIAN    NOTES. 


[From  oun  Special  Correspondent.] 


Calcutta  Fort  Tru>il.—M'&  recent  meeting  the  Calcutta  Port  Com- 
misaionere  decided  to  take  all  their  current  from  the  Calcutta 
Electric  Supply  Corporation.  This  will  mean  scrapping  a  seven- 
year  old  t,'enerating  plant  at  the  Kidderpore  Docks. 

It  la  estimated  that  for  1916  the  Port  Trust  wiU  rtqaire 
3,000,000  units  for  the  Docks  and  S.iO,000  units  for  the  riverside 
bertha  at  Garden  Reach.  For  the  years  1917  and  1918  a  total  of 
nearly  two  million  units  will  be  required  for  the  latter,  and  after 
some  few  years  about  25  million  units  annually  will  be  required 
for  the  new  King  George's  Dock.  When  the  entire  Dock  accom- 
modation ia  finiahed,  in  several  years  the  probable  total  require- 
ments will  be  not  less  than  20  million  units  a  year  for  Docks 
alone.  For  the  Calcutta  Jetties  the  Commissionera  are  at  present 
taking  about  7.')0,000  units  per  annum. 

This  extension  means  good  business  for  the  Calcutta  Electric 
Supply  Co.  The  rate  per  unit  settled  upon  has  not  been  diaolosed  : 
but  for  quantities  such  as  the  above  an  exceedingly  low  rate  may 
be  expected. 

At  present  there  are  murmurings  here  and  there  that  Calcutta 
Supply  Co.'s  rates  for  lighting  and  fanp,  namely.  6}  annas  and 
3  annas  per  unit,  are  too  high.  The  Trades  Association  have  taken 
the  matter  up,  and  put  their  views  before  the  authoritiee.  It  is 
anticipated,  however,  that  no  eerious  further  reduction  to  the 
public  will  be  made.  One  alternative  suggested  is  a  Hat  rate  for 
both  fans  and  liehta— this  would  at  any  rate  save  to  the  consnrner 
the  additional  capital  outlay  nec-esaitated  by  having  to  wire 
buildings  with  two  distinct  circuits,  one  for  fans  and  one  for  lights. 
Reductions  might  also  be  made  in  meter  rents  ;  and  an  especially 
irritating  charge,  particularly  to  owners  and  occupiers  in  the 
suburbs,  is  that  for  connections  from  overhead  or  underground 
mains  to  premises— this  ia  often  a  very  large  item,  totalling  up 
very  frequently  to  a  large  percentage  of  the  entire  cost  of  the 
wiring  and  fittings.  ' 

"  Uc.nlcy  Si/steni."—T:hiB  metal-covered  wire  system  la  practically 
ouating  the  other  systems  from  the  market— namely,  teakwood 
casing  and  conduit— for  wiring  installation  work.  It  looks  neat, 
and  if   well  and  carefully  put  up  is  certainly  attractive  and  not 
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expensive.      Time  has  yet  to  tell  whethei  it  will  be  as  lasting-  as 
the  older,  if  more  clumsy,  systems. 

Lahore. — The  Lahore  Electric  Supply  Co.,  under  the  new  and 
enterprising:  managership  of  Mr.  H.  B.  Stone,  is  showing  promise 
of  justifying  itself.  The  demand  for  current  for  light  fans  and 
factory  motors  is  daUy  increasing,  and  large  extensions  to  the 
generating  plant  are  under  way. 


tion,  &c.,  and  cautery  knives.  A  powerful  electromagnet  used  in 
the  practice  of  ophthalmic  surgeons  to  withdraw  magnetic  particles 
from  the  eye  is  listed. 

Xumerous  special  kinds  of  lighting  equipment  are  necessary,  one 
of  which  we  illustrate  ;  this  is  the  smallest  dental  lamp  manu- 
factured, and  is  claimed  to  bj  a  great  improvement  on  any  other 
form.  It  is  made  entirely  of  glass,  and  can  be  sterilised  after  each 
operation. 


NEW    ELECTRICAL    DEVICES,     FITTINGS 
AND    PLANT. 


The  "  Brilliant '"  Suction  Cleaner. 

Messks  Simplex  Conduits.  Ltd.,  of  110,  Charing  Cross  Road, 
W.C,  have  just  placed  on  the  market  the  "  Brilliant "  electric 
sQction  cleaner,  which  we  gather  has  met  with  a  remarkably  good 
reception. 

Special  attention  has  been  given  to  the  mechanical  and  electrical 
design  of  the  high-speed  motor  with  which  the  cleaner  is  fitted, 
and  also  to  the  conformation  of  the  fan  blades,  which  are  of  cast 
aluminium.  The  motor  is  of  the  vertical  spindle  type  :  bronzj 
alloy  bearings  are  fitted  and  self -oiling  grease  cups.     The  diamond- 
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shaped  shoe  is  a  patented  feature  of  the  machine,  and  this  shoe  is 
fitted  with  castors  which  allow  the  machine  to  run  very  easily 
over  carpets  and  rugs,  and  at  all  times  to  suck  in  the  air  regard- 
less of  the  thickness  of  the  carpet.  The  shoe  is  also  fitted  with  a 
revolving  brush  which  picks  up  lint  and  threads.  A  series  of 
extra  attachments  can  be  supplied  and  the  maDhine  can  be  adapted 
as  a  blower. 

This  cleaner,  which  is  described  in  a  leaflet  which  the 
Simplex  Co.  have  issued,  weighs  8  lb.  only,  and  its  price  is  about 
the  lowest  we  have  beard  of  for  this  type  of  machine, 

Electro-Medical  Apparatus. 

In  a  price  list  recently  issued  by  the  Geseeal  Electbic  Co., 
Ltd.,  67,   Qaeen  Victoria  Street,  B.C.,  a  variety  of  apparatus  for 


*  Fig.  2. — Dental  Lamp. 

electro-medical  uses  is  described,  including  induction  coils  with  or 
without  the  necessary  batteries,  apparatus  for  electrolysis,  epila- 


LEGAL. 


R.  L.  Jones  &  Co.,  c.  OBPHEnM,  Ltd. 

(^Concluded  from  jjai/e  353.) 

Mr,  \Vm,  Babber,  A.M.I.E.E.,  gave  evidence  in  relation  to  the 
motor  and  generators  supplied  to  the  defendants.  He  said  that 
the  motor  was  a  good  one,  but  that  it  was  placed  in  the 
worst  possible  place,  viz ,  under  the  stage,  which  acted  as  a 
sounding  box.  If  he  had  had  the  fixing  up  of  the  motor  he 
would  have  placed  it  outside  the  auditorium.  Even  placed  as 
it  was,  the  diflBculty  as  to  noise  might  have  been  obviated  by 
placing  the  motor  in  a  case  lined  with  felt,  but  that  would  have 
been  carpenters'  work,  to  be  done  by  the  employer.  He  had  seen 
the  motor  at  work  at  a  time  when  the  theatre  was  empty,  but  if 
it  had  been  full  he  would  probably  have  had  to  listen  to  detect  the 
sound  complained  of.  He  had  examined  both  generators,  and  had 
seen  one  working.  He  put  the  load  on  the  machine,  and  ran  it  at 
full  load,  but  it  was  not  sparking  badly.  In  all  generators  there 
was  bound  to  be  some  sparking,  but  in  this  case  there  was  not 
more  than  the  normal  sparking  of  a  good  generator  of  the  kind 
running  at  full  load.  The  machine  was  in  excellent  condi- 
tion, and  when  it  was  running  the  vibration  was  certainly  not 
such  as  would  injure  the  building.  Had  there  been  any  serious 
yibration  it  could  easily  have  been  cured  by  placing  the  motor 
upon  matting  which  would  only  have  cost  a  shilling  or  two.  Any 
generator  would  be  liable  to  go  wrong  if  it  was  not  in  skilled 
hands  ;  dirt  or  neglect  or  not  properly  adjusting  the  brushes  would 
tend  to  the  destruction  of  the  machine. 

In  cross-examination  by  Mr,  Rowan  Hamilton,  the  Witness 
said  it  would  not  be  his  duty  to  point  out  the  position  in  which  a 
machine  should  be  placed  unless  he  were  in  sole  charge  of  the  job. 
In  that  case  he  would  suggest  where  it  should  be  placed,  but  if  he 
were  under  the  direction  of  an  architect,  profeasional  etiquette 
would  tend  to  prevent  him  from  making  a  suggestion.  Some  gentle- 
men would  be  much  offended  if  he  spoke  to  them  upon  what  they 
would  consider  an  elementary  point.  The  life  of  a  motor-generator 
ought  to  be  quite  a  number  of  years,  but  whether  they  got  out  of 
order  or  not  depended  much  upon  the  manner  in  which  they  were 
worked.  A  damp  situation,  such  as  a  new  building,  would 
affect  the  machine  prejudicially.  He  had  had  cases  of  burning 
out  in  which  he  could  place  no  blame  npon  anyone. 

Mb,  Rowan  Hamilton  :  I  am  glad  to  hear  you  say  that. 

Mb.  Walter  Henry  Jaevis,  electrical  engineer  in  the  employ 
of  Messrs.  Baxter  i:  Caunter,  Ltd.,  of  219,  Tottenham  Court  Road, 
said  that  his  firm  were  electrical  contractors  for  Admiralty  work, 
for  the  Metropolitan  Asylums  Board,  for  the  London  County 
Council,  and  for  other  bodies,  and  they  were  sole  London  agents 
for  Newtons,  Ltd..  manufacturers  of  motor-generators.  He  visited 
the  Orpheum  Theatre,  at  Croydon,  on  the  previous  Mondsy  and 
inspected  the  two  generators.  In  one  he  found  that  the  solder  had 
been  melted,  and  a  wire  detached,  which  caused  an  open  circuit, 
and  led  to  a  good  deal  of  sparking.  The  condition  in  which  he 
found  the  generator  was  due  to  overloading.  He  repaired  the 
machine  and  ran  it  for  about  a  quarter  of  an  hour  at  full  pressure, 
and  during  that  time  no  defect  was  disclosed.  The  only  way  in 
which  he  could  account  for  the  defects  which  he  found  was  that 
there  had  been  overloading.  He  saw  the  machine  again  on  the 
following  Saturday,  when  it  was  running  at  full  load  quite 
satisfactorily. 

Mb.  Rowan  Hamilton,  in  opening  the  case  for  the  defence, 
admitted  that  the  defendant  would  have  to  pay  a  certain  amount 
towards  the  generators,  but  contended  that  owing  to  the  way  in 
which  they  broke  down,  and  the  unsatisfactory  way  in  which  they 
did  their  work,  they  were  entitled  to  a  reduction  in  the  price. 
With  regard  to  the  motor,  he  said  his  case  was  that  it  was  quite 
useless,  and  had  not  been  used  since  it  was  first  put  in  and  tried. 

In  support  of  his  statement  Counsel  called  evidence  to  show  that 
neither  the  motor  nor  the  generators  were  satisfactory,  and  that 
the  former  made  a  great  deal  of  noise  when  working. 

Mr.  Verev,  the  Referee,  in  giving  judgment  on  Tuesdiy,  March 
16th,  said  that  counsel  for  the  defence  had  taken  every  point 
which  he  could  possibly  have  taken,  but  had  failed  to  satisfy  him. 
It  was  an  admitted  fact  that  after  the  motor  and  generators  were 
delivered  some  little  repairs  were  required,  but  when  those  repairs 
had  been  done  the  generators  ran  from  May  to  November  without 
any  complaint  being  made.  Then  when  the  solicitor  wrote  for 
money  the  defendants  put  in  a  plea  of  noise  and  damage  to  the 
building,  It  was  for  the  defendants,  when  they  refused  to  pay,  to 
show  that  the  machines  were  defective  ;  but  after  considering  the 
evidence  he  came  to  the  conclusion  that  they  had  failed  to  prove 
that  the  generators  were  defective,  or  that  there  had  been  any 
breach  of  contract.  The  plaintiffs  were,  therefore,  entitled 
to  recover  the  full  amount  which  they  claimed  in  respect  of  the 
generators — £96  lis.  lOd.  The  motor  rested  on  a  different  footing. 
The  defendants  were  entitled  by  the  contract  to  have  a  motor  pro- 
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perly  made  and  of  prood  materiala,  but  they  said  that  supplied  was 
too  noisy.  When  the  theatre  was  designed  no  place  was  provided 
for  a  motor,  as  at  that  time  it  was  not  intended  to  have  a  motor 
to  raise  the  curtain.  The  defecdants  afterwards  changed  their 
minds  and  ordered  a  motor,  and  by  direction  of  Mr.  Booth,  the 
architect,  it  was  put  under  the  stage.  That  was  not  a  good  place, 
and  several  suggestions  were  made  as  to  a  means  of  keeping  out 
the  noise.  The  plaintiff?,  however,  were  not  allowed  to  do  any- 
thing, and  he  considered  that  they  had  not  been  guilty  of  any 
breach  of  contract,  and  they  were  entitled  to  the  full  amount 
claimed.  Judgment  would,  therefore,  be  for  £136  lis.  lOd.,  the 
£96  lis.  lOd.  paid  into  Court  under  Order  U  to  be  paid  out  in  part 
satisfaction  of  the  judgment. 
.Judgment  was  entered  accordingly,  with  costs. 


WAR    ITEMS. 


Withholding  E.T.U.  Funds. 
At  the  Silford  Police  Court  recently,  B.  S.  M.  Karslake,  electrician, 
of  Southampton,  was  summoned  by  the  Electrical  Trades  Union 
for  withholding  £18  10s.  lid.,  the  moneys  of  the  Union.  It  was 
stated  at  the  outset  that  the  Southampton  police  had  served  a 
summons  on  the  defendant,  and  the  latter  had  written  to  the 
Salford  Chief  Constable,  stating  that  he  was  willing  to  attend 
Court,  but  that  he  had  no  means  to  get  there.  It  was  decided  to 
go  on  with  the  case. 

Mb.  Reed,  for  the  Union,  said  the  prosecution  was  taken  under 
Sec.  12  of  the  Trade  Union  Act  of  1871.  Defendant  wa3  the 
branch  treasurer  of  the  Union  at  Southampton,  and  the  Union's 
registered  office  was  at  1.37,  Great  Clowes  Street,  Broughton.  The 
prosecutors  did  not  ask  for  a  penalty,  but  simply  wanted  to  recover 
their  moneys.  On  December  15th,  1913,  which  was  about  the 
time  the  moneys  should  have  been  paid  over  to  Mr.  Riwan  (the 
secretary  of  the  Union),  a  telegram  was  received  from  the  defen- 
dant in  the  following  terms: — "Robbery,  E.T.U.  money.  Police 
informed."  Following  a  meeting  of  the  Committee  of  the  Union, 
the  secretary  wrote,  asking  defendant  for  details  in  explanation  of 
his  telegram,  and  on  December  27th  defendant  wrote  a  letter, 
stating  that  he  had  been  called  home  from  his  work  to  find  that 
the  house  had  been  broken  into.  The  Union  communicated  with 
the  Southampton  police,  and  inquiries  had  been  made.  An  exami- 
nation of  the  premises  revealed  no  signs  of  any  breaking  in,  and 
the  police,  said  Mr.  Reed,  did  not  believe  defendant's  story. 
Application  was  subsequently  made  to  defendant  to  pay  the  money 
— whether  stolen  or  not  defendant  was  responsible  for  the  safe 
custody  of  it — but  without  success,  and  a  summons  was  issued  on 
February  28th.  There  was  an  enormous  pressure  at  all  Govern- 
ment dockyards  and  at  other  places,  and  there  was  no  reason  why 
an  order  should  not  be  made  for  the  payment  of  this  money  by 
defendant.  It  was  a  serious  case  for  a  Trades  Union  with  branches 
all  over  the  country  if  their  moneys  were  to  be  withheld  in  this 
way. 

The  Chaibman  (Sir  \Vm.  Stephens)  said  the  prosecutors  seemed 
to  have  been  extraordinarily  patient  with  this  man.  The  Bench 
had  decided  to  make  an  order  for  defendant  to  pay  £18  10s.  lid., 
and  20s.  costs,  or  in  default  six  weeks  imprisonment,  the  com- 
mittal not  to  issue  for  14  days. 


Workmen's  Compensation. 

At  the  Ashton-under-Lyne  County  Court,  on  March  18th,  sanction 
was  given  to  a  settlement  of  a  case  between  Robert  Dodd,  a 
packer,  of  30,  Brook  Street,  and  the  Tudor  Accumulator  Co.,  Ltd., 
Dakinfield.  It  was  stated  that  Dodd  had  contracted  lead  poison- 
ing, and,  although  the  firm  disputed  liability  because  the  man  had 
not  been  doing  any  work  in  connection  with  lead  for  12  months, 
they  had  agreed  to  pay  £75  and  an  agreed  sum  for  costs  in  settle- 
ment. For  the  applicant  it  was  stated  that  the  terms  were  satis- 
factory, and  Judge  Brown  gave  his  sanction. 


Consolidated   Lanolaagte   Mines,  Ltd.,  r.  \ictobia  Falls 
AND  Transvaal  Power  Co. 

At  the  Bloemfontein  Appeal  Court  the  appeal  in  this  case  was 
recently  heard.  In  the  lower  Court  plaintiffs  were  awarded 
£36,269,  lees  the  present  value  of  £25.7r>0  recoverable  at  the  close 
of  the  life  of  the  mine,  which  was  fixed  by  consent  at  22  years, 
the  amount  awarded  thus  being  £29,328  with  interest.  The  Appeal 
Court,  by  a  majority,  has  arrived  at  the  decision  that  judgment 
should  be  given  for  the  plaintiffs  for  £1'.(,000  and  costs,  but  the 
costs  of  the  appeal  are  to  be  borne  by  the  plaintiffs.  The  case  was 
a  claim  for  damages  sustained  by  the  plaintiffs  by  reason  of  the 
failure  of  the  defendants  to  supply  in  terms  of  an  agreement 
additional  power  required. 


British  Insulateh   and   Helsht  Cables,  Ltd.,  c  Cbittall 
Manufacturing  Co.,  Ltd. 

On  Monday  last,  Mr.  Muir  Mackenzie,  in  this  casn,  gave  judgment 
for  the  defendants,  with  costs  of  the  action.  .Judgment  on  the 
counterclaim  was  entered  for  the  plaintiffs,  with  costs  of  the 
counterclaim.     We  shall  report  the  judgment  in  our  next  issue. 


Hamilton  r.  Marconi's  Wireless  Telegraph  Co  ,  Ltd. 

After  15  days'  proceedings,  the  hearing  of  this  case  was  concluded 
on  Tuesday.  His  Loudship  proceeded  to  sum  up,  but  the  Court 
adjourned  before  he  had  finished. 


Feeling'  in  the  U.S.A. — The  following  interesting  extracts 
are  from  a  Sydney  University  Engineering  Graduate  now  in  the 
service  of  the  General  Electric  Co.  in  America — Mr.  J.  P.  Tivey, 
B.A.,  B.E.  We  quote  from  the  Sydney  Morninij  Herald, 
January  23rd  : — 

"  Once  and  for  all  let  me  tell  yon  that  if  popular  opinion  in 
America  had  its  way  to-day,  then  America  would  be  fighting  side 
by  side  with  England.  I  have  just  been  for  two  months  travelling 
over  the  United  States,  and  fpeak  from  my  own  personal  know- 
ledge of  the  intense  and  bitter  anti-German  feeling.  This  is  true 
even  in  St.  Louis,  which  is  perhaps  the  largest  German  settlement 
in  America.  So  bitter  is  the  whole  of  the  American  Press  that 
the  German  Ambassador  has  protested  several  times  to  the  Presi- 
dent. I  may  say  that  the  English  cruisers  on  patrol  duty  in  the 
Atlantic  were  supplied  from  New  York.  And  the  authorities 
winked  at  it  until  the  German  Ambissador  again  protested  at  the 
breach  of  neutrality.  If  you  have  any  chance,  you  should  flitly 
deny  as  a  foul  calumny  any  statement  that  America  is  not  entirely 
sympathetic  with  the  Allies.  I  am  in  no  '  half- friendly  '  country, 
but  in  the  midst  of  very  warm  friends  of  our  country  and  cause. 
Your  remarks  about  South  America  are  quite  wide  of  the  point. 
The  greatest  trade  with  that  country  by  far  is  held  by  Ec^land, 
whose  financial  interests  there  are  so  great  that  South  America  is 
little  more  than  an  English  dependency,  and  America  knows  it. 
They  are  seeking  to  take  the  German  trade  with  that  country,  but 
frankly  realise  that  they  cannot  take  Englano'e,  nor  do  they  appear 
anxious  to  try.  Yes,  the  President  is  a  pacificist,  and  a  good  thing 
for  Germany,  or  that  perjured  country  would  have  another  foe  to 
fight.  I  feel  very  strongly  on  this  point.  Some  foul  liar  or 
German  sympathiser  is  trying  in  Australia  to  impeach  America. 
Deny  it,  just  as  you  would  deny  the  most  hideous  lie  ever  told. 
You  have  heard  the  song  '  It's  a  Long  Way  to  Tipperary.'  That 
song  is  sung  nightly  in  practically  cveiy  theatre  and  picture  ehow 
in  the  U.S.A.,  and  is  usually  encored  three  or  four  times." 

The  Trade  Position  in  Canada. — The  following  has  been 
received  at  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade  from  the  ofiice  of  His  JIajesty's  Trade  Commissioner  for 
Canada,  under  date  February  25th  : — "The  financial  situation  has 
improved  to  some  extent  and  has  brought  about  a  general  improve- 
ment in  business.  Although  this  improvement  emanates  primarily 
from  the  rural  centres,  the  influence  of  war  orders  on  industry  is 
also  apparent.  It  is  somewhat  diflicult  to  generalise  with  regard 
to  collections,  but  from  all  reports  and  opinions  available,  although 
the  improvement  so  far  noted  seems  small,  the  eonsentusof  opinion 
is  that  in  the  next  few  months  collections  will  improve,  owing 
to  the  growing  prosperity  of  the  agricultural  community.  Com- 
mercial failures  for  January  have  been  heavy,  which  would  point 
to  the  fact  that  a  great  many  of  the  smaller  firms  who  were 
existing  on  speculative  lines  are  being  ousted  from  the  market. 
.  .  .  The  wholesale  hardware  trade  appears  to  be  picking  up 
gradually,  and  should  soon  be  on  a  normal  basis  ;  a  pronounced 
activity  in  lines  of  this  nature  is  expected  to  be  felt  towards  the 
beginning  of  next  month  (March).  Many  business  men  are  of 
the  opinion  that  there  will  be  considerable  activity  in  the  building 
trade  throughout  the  Dominion  in  the  coming  spring.  Generally 
speaking,  the  situation  in  the  markets  of  the  Dominion  is  improv- 
ing, and  British  manufacturers  who  are  desirous  of  retaining  their 
hold,  as  well  as  those  who  are  desirous  of  introducing 
their  manufactures,  should  take  advantage  of  the  present  position 
in  order  to  become  firmly  established,  so  that  when  commercial 
activity  generally  assumes  a  more  normal  basis  they  will  be  strongly 
fortified  and  well  able  to  meet  their  competitors." 

Allowances  to  Dependents.— In  a  report  just  issued  the 
Tynemouth  Electricity  Committee  draws  attention  to  a  decision  of 
the  Council,  arrived  at  in  September  last,  whereby  a  gratuity, 
payable  weekly,  was  granted  to  the  dependents  of  the  two  naval 
reserve  men  who  left  the  works  to  join  one  of  the  three  cruisers 
which  were  torpedoed  in  the  North  Saa.  In  this  connection  the 
electrical  engineer  reports  that  the  widow  of  one  of  the  men  is 
earning  her  own  living,  but  that  the  widow  of  the  other  would  be 
unable  to  do  so  for  some  time  to  come.  The  Committee  has 
decided  to  terminate  the  present  arrangement  as  regards  the 
former  case,  on  the  expiration  of  three  months  from  the  present 
time,  and  to  continue  the  arrangement  for  a  further  period  of 
12  months,  as  regards  the  widow  of  the  other  late  emplojr.  The 
electrical  engineer  has  experienced  difiioulty  in  securing  men  for 
the  switchboard  and  in  the  mains  department.  In  this  connection 
the  Committee  has  adopted  the  recommendation  of  the  engineer  as 
to  the  appointment  of  a  man  for  the  switchboard,  and  has  decided 
to  give  the  chairman  plenary  powers  to  fill  up  the  vacancies  in 
the  mains  department. 

Russian  .Mica  and  WoU'rani.— A  Petrograd  paper  says  that 
the  Russian  electrotcchnical  industry,  so  largely  dependent  on 
Germany,  has  suffered  also  frem  the  want  of  mica,  which  used  to 
be  imported  from  that  country.  Now,  however,  succeppfnl  exper"- 
ments  are  being  made  in  Moscow  in  the  handling  of  mica,  of  which 
Urge  deposits  exist  in  Siberia  and  of  finer  quality  than  that 
hitherto  imported  from  Germany  A  I'etrograd  paper  say  that 
wolfram  is  being  produced  in  Transbaikalia  along  with  mica. 

Magazines  for  the  Forces.— We  have  received  a  copy  of  the 
second  number  (ipril)  of  A'linki,  the  monthly  magazine  with  cabled 
news  sheet.  It  appears  to  be  still  more  interesting,  both  in  its 
literary  features  and  its  illustrations,  than  the  March  issue.  The 
publishers  have  decided  to  extend  their  policy  so  that  the  paper 
may  be  sent  free,  not  only  to  Overseas  soldiers,  but  to  the  British 
Army  and  Navy. 
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A  Melbourne  Electrical  Contract.— According  to  the  Sydiwi/ 
^forni>l!J  Hirald  the  Melbourne  City  Council  at  a  meeting  held 
early  in  February  had  before  it  a  request  from  Messrs.  Siemens 
Bros.  Dynamo  Works,  Ltd.,  asking  it  to  reconsider  its  decision, 
"  That  tenders  be  invited  for  the  5,000  KW.  plant,  excluding  plants 
of  Austrian  or  German  manufacture  or  capital,"  with  a  view  to 
excluding  the  company  from  the  operation  of  that  resolution. 
The  company's  general  manager  for  Australasia  also  wrote  stating 
that  if  such  action  were  to  be  universally  adopted  it  would  cause 
the  company  to  be  shut  down,  entailing  great  hardship  upon  a 
large  number  of  British  employes  and  their  dependents.  The 
Council  decided  merely  to  receive  the  letter,  but  no  deiiaite  policy 
is  laid  down  for  the  future." 

Germans  and  Australian  Trade. — According  to  the  Sydney 
newspapers,  German  firms  are  contiuuing  to  try  to  do  business  with 
Australian  importers  through  Ssvis",  American  and  Italian  agents. 
The  letters  are  Written  at  German  factories  and  give  addresses  of 
Buah  ajents  to  whom  orders  may  be  addressed.  Such  communications 
have  baen  under  consideration  at  the  Perth  Chamber  of  Commerce 
meeting,  and  the  President  said  that  the  Germans  who  sent  them 
out  evidently  took  the  addressees  for  a  pack  of  fools.  "  They  were 
asking  British  merchants  to  supply  them  with  the  money  neces- 
sary to  bnild  more  battleships  and  Zeppelins,  for  the  purpose,  to 
put  it  bluntly,  of  murdering  their  relations  and  friends." 

The  Sydney  correspondent  of  the  Times,  quoting  an  Australian 
newspaper  article,  says  that  Germans  in  Australia  sooflf  at  the  idea 
of  a  post  helium  bDycotl.  "Taey  frankly  declare  that  their  troops, 
before  an  evaluation  of  the  occupied  territory,  whether  forced  or 
by  treaty,  will  destroy  all  factories  and  machinery  and  all  means 
of  manufacturing  commodities  in  Xorthern  France  and  Belgium. 
Thus,  at  the  end  of  the  war,  the  world  will  ba  compelled  to  pur- 
chase in  Germany  stuffs  and  other  goods  which  were  formerly  the 
produce  of  the  devastated  distiiits." 

Hospital  Lighting:. — Mr.  E.  M.  Ashley  has  given  the  electric 
ligViing  installation  for  the  St.  John  Voluntary  Aid  Ddtachmeut 
Hospital,  R3e  Lane.  Sauthport. 

Personal. — The  supplement  to  the  London  Gazeite  for  March 
17th  contains  the  information  that  Second  Lieut.  H.  Clifford 
Palmer  (manager  of  the  6.E  C.  Publications  Dept )  has  been 
appointed  captain  (temporary)  in  the  London  Scottish,  other- 
wise known  as  the  14:h  (County  of  London)  London  Regiment. 
The  appointment  dates  from  March  -Ith.  Captain  Palmer  has 
recovered  from  the  effects  of  his  recent  operation. 

Iq  the  London  Gazette  the  following  appears    — 

Territorial  Force. — London  EUctrlcal  tJngineers.  Sapper 
Geo.  Ernest  0  n'les  to  be  Second  Lieutenant.  March  20th.  Ernest 
Christopher  Levett  to  be  Second  Lieutenant.     March  20th. 

Lieut.  Harry  Byng,  third  sou  of  the  late  Mr.  Gustav  Byng,  who 
our  readers  wUl  remember  as  the  founder  and  late  chairman  of  the 
General  EUc'ric  Co.,  Ltd..  was  married  very  quietly  on  Monday, 
March  22ad,  at  St.  Mary's,  Bryanston  Square,  to  Jliss  Evelyn 
Curtis,  of  Boston,  U.S..i.  Lieut.  Byng,  who  is  in  the  Border 
Rjgiment,  had  only  just  returned  from  the  front  on  five  days' 
leave,  and  is  now  on  nis  way  to  the  front  again. 

EoU  of  Honour.— The  Times  states  that  Rifleman  Basil  Heath- 
oote  Clarke,  Queen  Victoria's  Rifles,  who  was  killed  in  action  in 
France  on  March  6th.  was  a  member  of  the  office  staff  of  the 
London  Electric  Supply  Corporation,  Ltd, 

Private  Seth  Bond,  an  electrician  at  Fleetwood  Electricity  'Works, 
has  died  in  Northern  France  from  a  wound  in  the  head  cansed  by 
a  hand  grenade.  He  volunteered  for  service  with  the  5th  King's 
Own  R  jyal  Lancaster  Regiment,  at  the  outbreak  of  the  war,  and 
had  been  at  the  Front  five  weeks. 


BUSINESS   NOTES. 


Cold  Galvanising'. — Electro-galvanising  is  now  an 
industry  of  considerable  importance  ;  every  shipyard  of  import- 
ance and  every  dockyard  throughout  the  world  has  an  electro- 
galvanising  plant  for  the  coating  of  boiler  tubes,  and  the  process 
is  aU)  largely  used  for  coating  iron  and  steel  when  it  is  important 
that  the  tensile  strength  should  not  be  affected,  and  for  machined 
and  finished  work  which  has  threads  or  screws  cut  upon  it,  or 
accurately  fitting  parts,  as  these  are  not  filled  up,  as  is  tiie  case  if 
they  are  coated  with  zinc  by  the  hot  process  ;  the  coating  of  z'nc 
is  also  evenly  distributed.  Mr.  CowperColes,  who  erected  the 
first  plant  at  Messrs.  Cammell  Laird's  yard  at  Birkenhead  in 
1893,  informs  us  that  he  has  recently  made  important  improve- 
ments in  the  process,  especially  in  regard  to  the  coating  of  small 
articles — such  as  bolts,  nuts  and  tubes — and  has  erected  a  plant  for 
this  purp  'se  at  Sanbary-on-Thames. 

Book  A'otices.— Por<  of  Hull  Annual,  1915.  Hull  : 
H.  E.  C.  Newham.  Is.  n«t. — This  is  a  70-page,  fully  illustrated 
publication,  wherein  the  editor  and  publisher  has  endeavoured  to 
bring  together,  for  the  information  of  allied  nations,  particulars  of 
the  magnitude  of  the  facilities,  and  the  extent  and  variety  of  the 
manufactures  produced  in  "  this  quarter  of  England."  The 
letter-press  is  partly  given  in  both  the  Eugliah  and  French 
languages,  and  deals   with  such   matters   as   the   immense   dock 


facilities  of  Hull,  statistics  of  shipping  trade,  list  of  Hull-owned 
steamships,  coal  trade  in  191i,  grain  trade,  irbports  and  exports, 
and  so  forth. 

Tables  Annuelles  de  Constayites  et  Donnees  \umeriqves.  Vol,  III, 
Annee,  1912,  London:  J.  &  A.  Churchill.  Price  288.6J.net. — 
This  volume  contains  the  record  of  constants  and  data  published  in 
1912  in  connection  with  all  branches  of  chemistry,  physics  and 
technology,  under  the  supervision  of  an  international  Committee 
of  distinguished  scientists,  assisted  by  national  Committees,  and 
supported  with  subventions  by  all  the  principal  Governments,  as 
well  as  by  numerous  scientific  societies,  companies  and  individuals. 
In  the  present  issue  of  this  monumental  work  the  facilities  for 
reference  have  been  improved  by  the  addition  of  an  alphabetical 
index  to  the  substances  dealt  with,  other  than  chemical  com- 
pounds. While  it  is  not  praoticable  to  give  a  complete  index 
in  each  volume,  the  International  Committee  purposes  publishing 
one  for  the  whole  of  the  first  five  volumes  when  these  have  been 
issued. 

Regarding  the  contents  of  the  body  of  the  work  it  is  impossible 
to  enter  into  detail  ;  we  are  confronted  with  an  enormous  mass  of 
the  results  of  research,  covering  the  whole  universe.  From  the 
alphabetical  table  we  take  the  names  of  Coals,  Concrete,  Galalitb, 
Graphite,  Guttapercha,  loeulating  Materials,  Paper,  Porcelain, 
Rubber,  and  Steel,  as  representing  subjects  of  interest  to  many  of 
our  readers.  As  an  example  of  the  contents,  the  section  '  Con- 
ductivity of  Electrolytes"  extends  over  19  pages,  and  "  Electro- 
motive Forces  "  over  23.  The  labour  involved  in  preparing  the 
copy,  in  the  very  difficult  type-setting,  and  in  the  arduous  proof- 
reading, must  have  been  enormous.  We  could  wish  that  a  further 
improvement  might  be  made — that  the  chief  table  of  contents 
should  be  arranged  in  some  sort  of  alphabetical  order  instead  of 
order  of  position  ;  this  would  not  require  any  greater  space, 
although  the  items  are  given  in  four  languages,  and  would  obviate 
a  good  deal  of  inconvenience. 

Commencing  with  this  i?sue,  an  important  departure  has  been 
made  ;  in  order  to  facilitate  the  use  of  the  data  by  specialised 
trades,  &3.,  it  has  been  decided  to  issue  some  of  the  sections 
separately,  each  forming  a  bound  volume  complete  in  itself.  We 
have  received  three  such  sections  relating  to  electrical  matters,  and 
these  will  be  reviewed  more  fully  in  later  issues. 

Businei^s  I'lospects  in  India.  By  A.  T.  Stewart.  London  :  Francis 
Hodgson.  2s.  net. — We  briefly  referred  to  the  author's  Rissian 
pamphlet  in  our  last  issue.  The  present  one  is  a  companion,  in 
the  same  series,  which  will  appear  in  the  course  of  a  few  days.  A 
good  deal  of  information  is  given  respecting  various  classes  of 
imports,  concerning  Germany's  growing  control  over  exports  of 
India's  raw  material,  and  showing  the  Indian  iiiiports  from 
Germany  and  Great  Britain  comparatively.  The  author  holds  that 
just  now,  when  British  prestige  is  so  high  with  the  people  of  India, 
we  should  proceed  to  overhaul  and  reconstruct  our  trading  system 
with  the  country.  The  methods  adopted  by  German  traders  in 
their  efforts  to  oust  us  commercially  from  India  are  reviewed,  and 
it  is  suggested  that  we  must  not  be  afraid  to  take  a  leaf  out  of 
our  rivals'  books.  For  the  electrical  trade,  co-operation  between 
a  numbsr  of  English  firms  in  a  conj  jint  attack  is  recommended. 

The  second  issue  of  the  Electrie  Vehicle — the  official  organ  of 
the  Electric  Vehicle  Committee^has  just  appeared,  and  copies  can 
be  obtained  from  the  publishers,  at  13,  Fisher  Street,  S)uth- 
ampton  Row,  W  C.  ;  the  Committee  hopes  that  central  station 
managers  will  distribute  them  amongst  users  of  all  kinds  of 
vehicles  in  their  respective  districts.  The  number  contains  many 
interesting  items,  not  least  of  which  is  a  list  of  "  electrics  "  in  use 
and  on  order  in  Great  Britain,  which  now  extends  to  a  total  of 
483  ;  in  December  it  was  100,  but  only  part  of  the  increase  repre- 
sents new  items,  the  remainder  being  apparently  due  to  information 
received  since  the  first  list  was  compiled.  Xone  the  l<"ss,  it  is  an 
impressive  total,  and  fnll  of  promise  for  the  future.  We  note  that 
in  the  United  States  the  total  is  no  less  than  75,000.  An  interest- 
ing item  is  an  illustrated  description  of  a  wayside  boosting 
device,  provided  by  Mr.  A  C.  Cramb  at  Croydon  for  a  special  service 
of  electrical  vehicles. 

"  First  Principles  of  Production."  By  .1 .  Taylor  Peddie.  London  : 
Longmans,  Green  &  Co.     Price  5s.  net. 

'•  Bulletin  de  la  Societe  Internationale  des  Electriciens.  "  Vol.  V, 
No.  39,  February,  1915.     Paris:  Giuthier-Villars.     Price  3  fr. 

"The  Mathematical  Analysis  of  Klectrical  and  Optical  Wave 
Motion."  By  H.  Bateman.  London:  Cimbridge  University  Press. 
Price  7s.  6d.  net. 

"The  War  and  the  Parting  of  the  Ways."  By  C  H  Luke. 
London  :  Simpson  Low,  Marston  &  Co.,  Ltd.     Price  Is.  net. 

For  Sale. — The  Receiver  for  debenture-holders  of  the 
British  Prometheus  Co..  Ltd.  (in  voluntary  liquidation),  invites 
offers  for  the  purchase  of  the  business  as  a  going  concern. 
Newport  Corporation  has  for  disposal  IS  tons  of  old  lead  battery 
plates.     Particulars  are  given  in  our  advertisement  pages  to-day. 

Catalog'ues  and  Lists. — Messrs.  Sikme.ns  Bros,  and 

Co.,  Ltd.,  Woolwich. — 16  page  pamphlet  (No.  T  635)  containing  a 
fully  illustrated  description  of  their  "  Autophone "  system — an 
automatic  telephone  system  for  large  business  houses,  factories  and 
institutions. 

Messrs.  Landis  &  Gyb,  Elgee  Works,  Stonebridge  Park,  Willea- 
den,  N.W.— Leaflet  describing  their  prepayment  meters — ampere- 
hour  meters  for  D.c.  circuits,  and  watt-hour  for  single-phase 
circuits. 

Gilbert  Arc  Lamp  Co.,  Ltd.,  Sphere  Works,  St.  Albans. — 
Four-page  illustrated  price  list  of  fittings  for  half-watt  nitrogen 
filled  and  metal-fllament  lamps.  Various  types  for  street,  railway, 
works  and  shop  lighting  are  shown 
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The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street 
London,  E.G. — 2t-pafre  catalofrae  (0  section,  ninth  edition)  of 
electro-medical  apparatus,  novelties,  &c.,  inclnding  apparatus  for 
electro-therapeutics,  battery  liehting  sets,  battery  fane,  cells, 
^alvanO' cautery  apparatus,  measuring  instruments,  medical  lamps, 
vibro  massage,  &c.  All  articles  are  well  illustrated  and  prices  are 
clearly  shown. 

CiTBOEN  Gbae  Co.,  Ltd.,  27,  Qaeen  Victoria  Street,  London, 
E.C. — One  of  the  beat  prepared  catalogue  publications  that  we  have 
received  since  the  war  began.  Sixty-eight  pages  of  thick  art 
paper  are  filled  with  excellently  produced  and  printed  half-tone 
pictures  of  mining,  pumping,  electrical,  rolling  mill,  marine,  and 
textile  machinery,  machine  tools,  rubber  machinery,  compressors, 
turbines,  electric  traction,  equipment  and  motor-oars,  on  which  the 
Citrcc'a  gears  are  used.  The  letterpress  disoupses  all  of  these 
applications  briefly,  and  gives  an  account  of  the  evolution  and 
advantages  of  the  gear?,  together  with  an  account  of  how  they 
are  out,  and  of  the  works  in  which  thev  are  made. 

The  Cable  Accessories,  Ltd.,  Britannia  Works,  Tividale, 
Tipton. — Bound  catalogue  of  112  pages,  containing  illustrations 
and  prices  of  a  host  of  different  types  and  designs  of  "  Revo  "  water- 
tight electric  light  fitting?.  Th<  ,v  are  designed  for  metal  filament 
and  half  watt  lamps,  and  for  all  kinds  of  situations — mills,  shop 
windows,  street  lighting,  ships,  and  so  forth.  Single  light  fittings, 
cluster  designs,  cargo  lights,  bulkhead  lights,  bracket  arms,  hand 
lamps,  replacement  fuses  for  street  lighting  fittings,  and  other 
manufactures,  are  included  in  what  should  be  a  very  useful 
catalogue. 

Messes.  A,  P.  Lundbero  &  Sok.^,  477  to  48;i,  Liverpool  Road, 
London,  N.^List  (S  28)  is  the  firm's  revised  and  enlarged  "  Mar- 
vel"  switch  list  (12  pages).  Various  standard  usfs  and  methods 
of  connection  of  "  Marvel  "  and  "  Marvel  intermediate  "  switches 
are  detailed,  and  a  number  of  modifications  are  diagrammatically 
shown.  Prices  of  surface,  flush,  and  pendant  patterns  are 
tabulated. 

Messrs.  Millss  Electrical  Co.,  37  and  38,  Strand,  London, 
W,C. — Pamphlet  giving  tabulated  prices  and  particulars,  and  a 
specification,  of  M.E.C,  intwrpole  dynamos  and  motors,  from  J  to 
76  B.H.P,  Copies  of  the  pamphlet  will  be  sent  on  application. 
The  busineoB  has  been  started  by  Mr.  Percy  M.  Millus,  who  until 
recently  was  chief  sales  enginesr  in  the  machinery  department  of 
the  Adnil  Electric  Co.,  Ltd. 

Messrs,  W.  T.  Glovbr  &  Co.,  Ltd.,  Traflford  Park,  Manchester. 
An  illustrated  pamphlet,  entitled  "  Hints  en  Electric  Cables  for 
Collieries,"  written  by  Mr.  W.  T.  Anderson,  giving  the  reasons 
which  have  led  the  firm  to  advocate  the  use  of  vulcanised  bitumen 
cables  for  mining  work. 

British  Thomson-Houston  Co.,  Ltd,,  Rugby.— Illustrated 
price-list  No.  2,15.5  gives  particulars  of  B.T.H.  A,c.  loom  motors — 
£qairrel-oage,  three-phase,  50  cycles. 

British  EuRineering:  in  Cliina. — Eastern  Engineerinii 

states  that  a  very  powerful  and  well-organised  corporation,  com- 
prising some  of  the  best  known  engineering  finns  in  (Jreat  Britain, 
has  lately  come  into  existence  for  the  purpose  of  co-operative 
working  throughout  the  Chinese  Republic.  Such  firms  as 
Sir  William  Arrol  &  Co.,  Ltd.  ;  Brooks  &  Doxey,  Ltd.  ;  John 
Bhrown  &  Co.,  Ltd.  ;  Cravens,  Ltd.  ;  Callender's  Cable  and  Con- 
struction Co.,  Ltd.  ;  Dorman,  Long  &  Co.,  Ltd,  ;  Thos.  Firth  and 
Sons,  Ltd.  ;  R.  and  W.  Hawthorn,  Leslie  A:  Co.,  Ltd.  ;  Hulse  and 
Co.,  Ltd.  ;  W.  S.  Laycock,  Ltd.  ;  Simon  Carves  Coke  Oven  Co.,  Ltd  , 
together  with  a  number  of  other  manufacturers  having  comple- 
mentary interests,  have,  after  a  careful  study  of  the  conditions  of 
trading  now  ruling  in  China,  joined  forces  to  form  a  company, 
whioh,  registered  in  London  under  the  title  of  "Representation 
for  British  Manufacturers,  Ltd.,"  has,  during  the  past  year, 
established  a  joint  account  organisation  for  covering  the  important 
centres  of  the  Chinese  Republic,  with  head  oflices  in  London  and 
Peking,  and  branches  at  Shanghai,  Hankow,  and  Canton. 

Prices  .4(lvance.— JFessrs.  Veritys,   IjTD.,  announce 

that  from  March  Ist  their  electric  light  fixture  list.  Vol.  Ill, 
second  edition,  is  subject  to  an  advance  of  10  per  cent. 

Fire. — <  >n  Tuesday  night  a  serioua  fire  occurred  at  the 
works  of  Messrs.  Alldats  \  Onions,  at  Birmingham. 

Social. — The  annual  supper  of  the  emplovis  in  the 
meter  department  of  Messrs.  Ferranti,  Ltd  ,  Failsworth,  took  place 
at  the  Star  Inn  a  few  days  ago,  about  50  persons  attending.  Mr. 
J.  C.  Leadbeater  presided. 

Alleged  Stealing. — The  three  men  who  were  charged 
with  being  concerned  in  the  theft  of  X-ray  apparatus  from  London 
hospitals,  as  mentioned  in  our  issue  of  March  12th,  were,  on  19th 
inst.,  committed  for  trial. 

Liquidations.— The  Central  Wireless  Co.,  Ltd. — 

A  meeting  of  creditors  was  held  on  Monday  last  at  45,  Newhall 
Street,  Birmingham.     Liquidator,  Mr.  R.  B.  Eirle. 

Consolidated  Diesel  E.nqinb  MANirPACTUBEBs,   Ltd. We 

have  received  a  summary  of  the  accounts  of  the  liquidator  (Mr. 
Wm.  B.  Peat)  from  July  7th.  1914  to  January  6th,  1915.  The 
receipts  have  amounted  to  £12,482,  less  pavinents  to  execution  and 
other  secured  creditors  £208,  and  payments  per  trading  account 
*2,656,  leaving  £9,618.  On  the  payments  side  there  are  Board 
of  Trade  and  other  fees,  law  costs  of  petition,  liquidator's  feep, 
»nd  salaries,  wages  and  other  charges,  after  the  deduction  of 
which,  together  with  £157  in  respect  of  preferential  creditors, 
there  remains  a  balance  of  £8,165, 


ROUNDHAY   and     DISTRICT    ELECTRIC   LiGfHTING    CO  ,    LTD.— A 

meeting  will  be  held  on  May  4th,  at  34,  Albion  Street,  Leeds,  to 
hear  an  account  of  the  winding  up  from  the  liquidator.  Mr.  W. 
Smith.  1  . 

Bankruptcy  Proceedinffs.— J.  P.  K.Clark  ((J.  Driver 

and  Son),  electrical  and  mechanical  engineers,  Hythe  Road. 
Willeeden,  N.W.     Adjudication  order  March  10th. 

Trade  Announcenients.— Messrs.  Pvxe,  Hughuav 

AND  Co,  have  removed  from  Lyons  Range  to  Grosvenor  House, 
Old  Ciurt  House  Street,  Calcutta. 

Messrs.  B.  Brook,  Ltd.,  announc=!  that  their  London  offic>  was 
yesterday  removed  to  11,  Qaeen  Victoria  Street,  London,  E.C, 
Telephone  No.  :  City  4468.  The  premises  are  central  and  com- 
modious, and  will  enable  a  larger  stock  of  single,  two  and  three- 
phase  motors  to  be  carried  than  was  formerly  the  case. 

The  Metal  Information  Bureau  (L.  H.  Quin)  has  removed 
to  larger  premises  at  7,  East  India  Avenue,  London,  E  C.  Tele- 
phone X  >.  :  Avenue  :ts25.   Telegrams:  "  i.nini  rage,  L  3d,  London." 

The  A.  &  A.  Electrical  Co.,  Ltd.,  has  removed  to  51,  Whit- 
comb  Street,  Leicester  Square,  London. 


LIGHTING  and  POWER  NOTES. 


A Idersliot.— Proposed  Loan.— The  U.D.C.  has  decided 

to  expend  £8,350  on  the  provision  of  additional  generating  plant, 
A:o.,  at  the  electricity  works,  and  to  apply  for  a  loan  of  £8..".0o! 
With  reference  to  a  suggested  supply  of  current  to  the  parish 
of  Hale,  the  clerk  has  advised  that  an  order  will  be  neoeseaiv, 
together  with  the  consent  of  the  Farnham  E.L.  Co.,  who  have 
power  to  supply.  Further  inquiries  are  to  be  made  into  the 
matter. 

Australia.  —  The  Romsey  Shire  Council  has  been 
authorised   to  supply  electric  light  to  Lancefield. 

The  Brunswick  Municipal  Council  has  decided  to  borrow  £10,000 
for  electricity  purposes. 

The  annual  report  of  the  Melbourne  Electricity  Supply  Com- 
mittee shows  gross  receipts  amounting  to  £164,000,  an  increase  of 
9'ri  per  cent,  over  last  year,  and  a  gross  profit  of  £84,796,  or  1 1 
per  cent,  increase,  the  net  profit  being  £21,051. 

Bariiet. — Workhouse  Lightinc;. — The  ( i  uardians  have 

decided  not  to  invite  tenders  at  the  present  time  for  the  supply  of 
electrical  plant  for  lighting  and  heating  the  whole  of  the  institu- 
tion, but  to  ask  the  Xorth  Metropolitan  Electric  Power  Distribu- 
tion Co.  to  supply  a  draft  agreement  for  lighting  and  heating 
during  a  period  of  seven  years,  at  Id.  per  unit,  plus  a  yearly  sum 
of  £50.  An  electric  lift  is  to  be  installed  at  the  new  Infirmary  at 
a  cost  of  £250. 

Basing-stoke.- Power  Supply,  kv. — The  Corpora'^ion 

has  received  an  application  from  Messrs.  Thomyoroft  A:  Co.  to 
supply  their  vehicle  and  engine  works  with  electric  power  to  the 
extent  of  a  minimum  of  -.'50,000  units  per  annum,  at  1  (d.  per  unit, 
for  four  years  certain,  subject  to  a  formal  agreement  and  to  the 
consent  of  the  L.G.Ii.  to  the  necessary  loan  to  carry  out  the  work. 
Earl  Cnrzon,  of  Hackwood  House,  and  Mr.  L.  de  L.  Simonds,  of 
Audley's  Wood,  are  to  take  a  large  i supply  of  current  for  lighting 
purposes. 

Bedford. — Additions  and  renewals  of  cables  are  to  be 
oarried  out  by  the  Town  Council,  at  a  cost  of  £715.  The  electrical 
engineer  has  been  instiucted  to  construct  a  sub-station  in  Campbell 
Road. 

Blachrock    (Co.     Ouhlin).— Proposed    Loan.— The 

L.G.B.  has  intimated  to  the  Council  that,  before  considering  the 
proposal  to  borrow  £13,000  for  an  electric  lighting  scheme,  it 
would  require  complete  plans  and  specifioations  :  these  have  now 
been  supplied. 

Bootle.— Year's  Wohkixo.— The  electricity  surplus  for 
the  current  year  will  amount  to  about  £.'!,017,  or  £1,061  more 
than  estimated  ;  the  income  from  gales  increased  9  per  cent,,  while 
working  cost  remained  almost  stationary.  It  is  proposed  to  transfer 
£1,501)  to  the  rates  account,  and  the  balance  to  the  reserve  fund. 
The  estimated  surplus  for  the  next  financial  year  is  only  £1,142. 
owing  to  increased  charges  due  to  the  war  amounting  to 
£2,694. 

Bradford.— War  lioNisEs. — The  City  Council  has 
decided  to  grant  war  bonuses  to  all  employes  for  a  period  of  six 
months  from  March  Ist,  in  amounts  varying  from  Is.  to  3s,  per 
week,  which  will  involve  a  cost  of  £15,000. 

Brig'hton. — Ixcreased  Prices. — In  consequence  of  the 

increased  cost  of  coal,  jcc,  the  T.C.  has  increased  the  various 
flat  rates  for  private  lighting  by  Jd.  per  unit ;  the  maximum 
demand  rate  from  6d.  and  2d.  to  6d.  and  3d. ;  the  rate  for  public 
lighting  by  Id.  per  unit ;  and  the  power  rate  from  Id,  to  I'lOd.  per 
unit,  discounts  being  abolished. 

The  T.C.  has  decided  to  renew  the  condenser  tubes  of  No.  2  tur- 
bine set,  at  a  cost  of  £590. 
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Biiruley. — Year's  Workixg. — The  electricity  profits 
were  £.").20o',  compared  with  an  estimate  of  £5,!170.  An  increase 
in  the  price  of  electricity  was  approved.  The  surplus  on  the  tram- 
way nndertakingr  for  the  past  year  was  £3,500. 

Bury. — The  Electricity  Committee  has  decided  not  to 
proceed  with  the  extension  at  the  Chamber  Hall  power  station  at 
present 

CardiflF. — Fly-wheel  "Wreck. — The   power  station  at 

Cardiff  was  severely  damaged  on  Sunday  last  by  the  burstinff  of  a 
fly-wheel,  weighing  70  tons,  which  wrecked  an  engine,  and  led  to 
the  complete  suspension  of  the  tramway  service.  The  damage  is 
estimated  at  £20,000. 

At  an  emergency  meeting  of  the  Tramways  and  E.L.  Committee. 
Mr.  Arthur  Ellis,  the  city  electrical  engineer,  said  one  large  engine 
had  been  entirely  wrecked,  and.  in  his  opinion,  it  would  pay  to 
replace  it  with  modern  plant,  rather  than  repair  it.  He  had  no 
donbt  that  the  engine  speed  suddenly  increased,  and  the  bursting 
of  the  fly-wheel  and  generator  followed,  shattering  the  end  wall  and 
most  of  the  roof.  It  was  necessary  to  give  temporary  cover  to  the 
remaining  plant,  but  the  greatest  difficulty  was  the  20-in.  circulating 
water  pipes,  which  had  been  broken,  flooding  the  basement  and 
damaging  the  foundations.  As  soon  as  the  concrete  was  removed 
the  waterworks  department  were  prepared  to  erect  new  pipes,  so 
that  the  new  plant  could  be  run.  The  large  battery  at  the  Hayes 
station  had  kept  going  the  lighting  of  the  city  and  most  of  the 
public  buildings,  until  the  old  generating  plant  could  be  started. 
He  hoped  that  they  would  have  the  lighting  service  restored  fully 
by  Tuesday  (last)  and  be  able  to  start  a  restricted  service  of 
cars.  It  appeared  that  the  engine  had  only  been  on  load  five  or 
10  minutes,  when  the  driver  noticing  something  wrong,  had  barely 
time  to  warn  the  staff  to  get  clear.  An  observer  outside  the 
station  said  he  saw  a  huge  volume  of  black  smoke  shoot  upwards 
followed  by  a  number  of  projectiles,  and  immediately  after  the 
power  station  was  hidden  in  a  clond  of  steam. 

C'liisleliurst, — The  U.D.C.  has  been  informed  by  the 
Chislehurst  Electiis  Supply  Cc.  that  there  is  no  prospect  of  a  redu- 
tion  in  the  price  of  current  in  the  near  future,  owing  to  the  unre- 
munerative  lengths  of  main  laid,  and  that  the  widely  scattered 
area  did  not  allow  of  any  fair  return  on  the  capital  expended. 

Contiueiit.il  \otes. — Norway. — It  is   reported   from 

Skein  that  the  Hollen  mnnicipality  has  decided  to  expropriate  the 
Eidsfos  waterfall. 

According  to  a  report  from  Stavanger  the  work  of  harnessing 
the  large  waterfalls  at  Saude  was  to  be  started  last  month. 

At  Eaebik  to  the  north  ot  Eri^tiania  a  new  municipal  electrical 
station,  with  a  capacity  of  1.000  H.P.,  has  been  completed. 

Spain. — A  concession  has  been  granted  for  the  establishment  of 
a  plant  to  utilise  the  water  power  of  the  River  Rambla  de 
Almohoga  at  Almohoga  (province  of  Teruel)  in  the  generation 
of  electrical  energy  for  power  purposes. 

Russi.A. — Electric  Poweb  ix  Oil  Fields. —  The  output  of 
electricity  in  the  Bikuoil  field  increased  from  20,000,000  KW.-hours 
in  1906  to  5:),000,000  KW.-hours  in  1M12. — Financier. 

FavtTshaiH. — The  T.C.  has  adopted  a  recommendation 
from  the  Electric  Supply  Committee  not  to  increase  the  cost  of 
energy. 

GalashieLs. — The  Galashiels  and  District  Electric  Supply 
Co.  has  now  commenced  supplying  customers.  Two  mills  are 
taking  all  the  power  for  their  plant,  and  a  third  is  having  the 
necessary  equipment  installed  :  other  consumers  for  power  and 
light  have  been  connected  up.  The  company's  works  are  situated 
at  Galaf  oot,  .<ind  the  plant  installed  has  a  capacity  of  over  2,000  H.P. 

Glasgow.— The  Markets  Committee  has  decided  to 
retain  the  present  arc  lighting  in  the  markets  and  to  light  the 
extension  ot  the  fish  market  by  electricity. 

Gresford. — Proposed  E.L.  Scheme.  —  An  influential 
meeting  has  been  held  to  discuss  a  proposed  scheme  for  the  pro- 
vision of  a  public  electric  light  supply  for  the  district,  which  is 
one  of  the  beauty  spots  of  Danbighshire.  The  proposal  is  to  form 
a  company,  with  a  capital  of  £."i,000,  made  up  of  4  per  cent,  pre- 
ference shares  and  ordinary  shares  of  £1  eaoh,  which  it  is  thought 
will  be  forthcoming  without  any  difficulty,  and  the  matter  is  rele- 
gated to  a  local  Committee  for  further  investigation  of  the  finan- 
cial aspect  of  the  scheme. 

Grays. — L.G.B.  Inquiry.— On  March  17th  an  inquiry 
was  held  into  the  application  of  the  U.D.C.  for  a  loan  of  £600  for 
service  connections  mains  and  meters,  and  £142  excess  expenditure. 
There  was  no  opposition. 

Ilpnley-0U-Tliaraes.— Prov.    Order. — The  T.C.   has 

decided  to  oppose  the  application  of  the  Reading  Electric 
Supply  C).  for  power  to  extend  its  lighting  order  to  the  borongh. 

Hiffli  Wycombe.— Restricted  Lighting. — The  T.C. 
having  asked  the  Electric  Light  Co.  for  a  reduction  in  the  charge  for 
current  for  arc  lamps  in  view  of  the  reduced  lighting  now  being 
given,  the  company  has  allowed  a  rebate  of  Id.  per  unit  from 
January  1st  last.  The  present  scale  of  reduced  lighting  eaves 
seven  units  per  hour,  and  the  allowance  for  six  months  will  be 
approximately  £27. 

Iliiddersfield. — For  the  second  year,    the   Electricity 

Committee  has  transferred  to  the  borough  rate  an  amount  equal 
to  the  produce  of  Id.  in  the  pound,  after  making  full  provision  for 
depreciation.     The  tramway  department  has   provided  an  amount 


equal  to  4d.  in  the  £  in  relief  of  the  rates,  or  |d.  more  than 
last  year,  whilst  transferring  at  the  same  time  substantial  sums 
to  the  depreciation  and  contingencies  fund. 

Hull.  —  Extension  Scheme.  —  The  Electricity  Com- 
mittee, on  the  advice  of  Mr.  H.  R.  Hooper,  L.G.B.  Inspector,  has 
decided  to  modify  its  scheme  for  extending  the  generating  plant, 
and  to  defer  that  portion  recommending  the  installation  of  a 
5,000  KW.  turbine  unit  and  condenser,  also  one  boiler  and  the  coal- 
handling  and  water-cooling  plant,  thus  reducing  the  sum  required 
to  £26,445. 

Application  is  to  be  made  to  the  L.G.B.  for  sanction  to  a  loan 
of  £20,000,  and  the  balance  is  to  be  paid  out  of  reserve. 

India. — At  the  meeting  in  London  of  the  Mysore  Gold 
Mining  Co.  it  was  stated  that  owing  to  prolonged  drought,  the 
electric  supply  from  the  Cauvery  plant  was  restricted  during 
the  year,  and  the  reserve  steam  plant  had  to  be  used. 

The  Mysore  Government  is  now  building  a  dam  on  the  Cauvery 
River  to  provide  sufficient  storage  to  prevent  a  similar  state  of 
affairs  in  the  future. 

Lees. — Messrs.  .1.  B.  Lord  &  Sons  have  asked  the  U.D.C. 
to  sanction  their  having  a  supply  of  electricity  for  lighting  from 
Oldham,  and  have  been  informed  that  they  must  first  make  appli- 
cation to  the  Oldham  T.C,  who  conld  then  apply  for  the  consent 
of  the  I'.D.G. 

Loudon.  —  Ft'LHAii.  —  The  Electricity  Committee 
recommends  that  the  charge  for  electrical  energy  be  increased  by 
the  addition  of  5  per  cent,  to  all  accounts  rendered. 

Hackxet. — The  Finance  Committee  of  the  B.C.  recommends 
that  the  estimated  surplus  of  the  electricity  undertaking  for  the 
year  ending  March  Slst,  amounting  to  £1,052.  be  transferred  to  the 
credit  of  the  general  rate  fund. 

Westmixstee. — The  City  Council  has  decided  to  continue  the 
contracts  with  the  Charing  Cross,  the  Metropolitan,  and  the 
St.  James's  and  Pall  Mall  Companies  for  the  supply  of  energy  to 
the  Council's  buildings. 

Moreeaiube.— Xew  Plant.— The  T.C.  has  decided  to 

purchase  a  new  evaporative  condenser  for  the  electricity  works  to 
cope  with  the  increasing  demands. 

.\aut\vich. — The  R.D.C.  has  decided  to  consent  to  the 
application  of  Create  T.C.  for  an  order  enabling  it  to  supply 
electricity  to  Wistaston.  Current  will  be  supplied  at  a  price  equal 
to  gas  at  23.  Si.  per  l.OriOcb.  ft,  whijh  is  less  than  the  present 
charge  for  gas. 

Xewton  .4bl)0t. — Restricted  Lighting. —  Owing  to 
the  restricted  public  lighting,  the  Urban  Electric  Supply  Co.  has 
offered  the  U.D  C.  a  red  notion  in  the  lighting  account  of  £200  to 
the  end  of  the  year. 

Pei'tll,  —  Xew  Plant. — The  Electricity  Committee  has 
considered  several  offers  for  plant  for  the  extension  scheme  at  the 
electricity  works,  but  on  account  of  the  cost  has  been  unable  to 
come  to  any  decision.  The  engineer  is  to  visit  the  Midlands  to 
inspect  a  generating  plant  which  has  been  in  use  only  a  short  time, 
and  can  be  obtained  on  satisfactory  terms. 

Salford.— Ratepayers  and  War  Bonuses. — The  deci- 
sion to  grant  war  bonuses  to  Corporation  employes  in  certain  de- 
partments was  criticised  at  a  meeting  of  the  local  Ratepayers' 
Association  on  Monday.  As  a  class  (said  one  of  the  speakers)  some 
workmen  were  baing  paid  7s.  a  week  more  at  the  present  time 
than  was  being  given  for  similar  labour  by  the  best  employers  in 
the  district.  It  was  urged  that  the  Corporation  should,  by  means 
of  adequate  reserve  funds,  have  consolidated  its  position  to  enable 
it  to  deal  with  any  situation  that  might  arise. 

Tunbrido'e  Wells. — L.G.B.  Inquiry. — Afl  inquiry  was 

held  on  March  16th  into  the  application  of  the  T.C.  for  a  loan  of 
£7,520  for  electricity  purposes.  Provisional  tenders  have  been 
accepted,  with  increases  on  the  engineer's  estimates  amounting  to 
£617.  and  this  sum  was  asked  to  be  added  to  the  loan  applied  for. 
The  Inspector  (Mr.  H.  R.  Hooper)  suggested  that  no  extensions 
should  be  carried  out  until  the  war  was  over,  but  the  town  clerk 
urged  that  the  application  should  not  be  refused,  but  adjourned. 
Mr.  Hooper  said  he  did  not  think  he  could  pledge  the  Board  to  do 
that,  and  urged  that  the  works  should  be  carried  on  as  at  present, 
certainly  for  another  year.  The  town  clerk  said  he  conld  not 
withdraw  the  application  without  a  special  meeting  of  the  Council, 
and  he  again  suggested  that  it  should  be  postponed.  Mr.  Hooper 
replied  that  postponement  would  carry  the  suggestion  that  the 
L.G.B.  agreed  with  the  principal  that  the  extensions  were  neces- 
sary, and  he  did  not  think  it  would  take  that  view. 

li.S..4. — Electric  Cooking. — In  visw  of  the  success 
attained  with  all-electric  cooking  in  a  large  apartment  house  on 
Irving  Street,  Worcester,  Mass.,  built  by  the  same  concern,  the 
Colonial  Real  Estate  Co.  of  that  city  will  equip  a  new  eighteen- 
Buite  apartment  now  under  construction  with  electric  ranges.  As 
in  the  Irving  Street  property,  no  coal  ranges  will  be  provided,  and 
service  will  be  supplied  through  a  separate  meter  at  a  rate  of 
from  3  cents  to  4  cents  per  KW.-honr.  In  the  latter  suites  the 
monthly  cost  ot  energy  for  domestic  cooking  has  averaged  from 
S2.50  to  83  per  family,  three  persons  constituting  the  average 
household.  The  Colonial  Co.  is  so  much  pleased  with  the  results 
of  electric  cooking  that  all  future  buildings  erected  by  it  for 
apartment  service  will  be  provided  with  electric  ranges  exclu- 
sively.—iPte''/'Ji'a^  World. 
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West  Hani.— Proposed  Loan. — The  electrical  engineer 

hae  reported  on  the  position  with  regard  to  loan  sanctions  as  in- 
fiaenced  by  the  war,  and  recommends  an  application  for  a  strictly 
limited  amount  in  regard  to  one  of  the  sanctions  which  is  neatly 
exhausted  and  estimated  to  be  sufficient  for  12  months.  The  Elec- 
tricity Committee  has  accordingly  agreed  to  make  application  for 
a  loan  sanction  in  regard  to  £3,000  for  mains  work,  but  the  ex- 
penditure is  only  to  be  incurred  as  required  in  connection  with 
additional  fresh  demands  for  electricity  supply. 

Willesden.  —  The  U.D.C.  has  been  recommended  to 
afford  a  stand-by  supply  to  the  Guardians,  for  a  period  of  not  less 
than  seven  years,  at  an  annual  charge  of  £45  plus  2d.  per  unit  for 
energy  supplied.  In  view  of  the  reduction  of  street  lighting,  and 
the  number  of  lamps  in  stock,  the  Electricity  Committee  has 
decided  to  suspend  the  resolution  allocating  £500  per  annum  for 
the  renewal  of  arc  lamps  for  the  year  19U-15,  and  to  assign  from 
the  current  year's  expenses  only  the  actual  amount  expended  in 
renewals  (£30). 

Winchester. — Janxary  Outputs,  &c. — With  reference 

to  our  note  in  last  week's  imue,  the  outputs  given  were,  of 
course,  for  the  last  and  previous  .lanuarys,  and  not,  as  stated,  year  s 
outputs  :  the  estimated  output  for  the  year  endintr  March  I'.lst  next 
is  over  a  million  units,  an  increase  of  at  least  5(t  per  cent,  since  the 
Corporation  took  over  the  undertaking  from  the  Electric  Light  Co. 

Windsor. — Sewage  Pumpino. — TheK.D.C.  is  obtaining 
expert  opinion  as  to  the  best  means  of  sewage  pumping  for  the 
Ascot  district  main  drainage  scheme.  The  systems  to  tie  considered 
are  :— (1)  Electricity;  C-')  Diesel  engines;  C3)  semi-Diesels; 
(4)  suction  gas. 

Woniltwell. — L.G.B.  Inquiry. — An  inquiry  has  been 
held  into  a  proposal  to  supply  gas  to  Great  and  Little  Houghton. 
On  behalf  of  the  Little  Houghton  Council,  it  was  stated  that  the 
Honghton  Main  Colliery  Co.  proposed  to  light  the  place  by  elec- 
tricity, though  it  was  admitted  that  nothing  had  been  done  during 
two  years. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — P.A.Y.E.  System. — The  T.C.  has  decided 

by  19  to  12  to  discontinue  the  P.A.Y.E.  system  of  cars  on  the  tram- 
ways. In  the  course  of  discussion  it  was  suggested  that  the  fare 
question  had  been  confuted  with  the  matter  of  certain  construc- 
tional features  to  which  objection  was  taken.  The  Council  also 
discussed  at  length  the  question  of  the  tramway  manager's  patents, 
&c.,  the  matter  being  finally  dropped. 

Bristol. — Tramway  Purchase. — The  Tramways  Option 

Committee  of  the  Council,  on  the  suggestion  of  Sir  .lohn  Snell, 
has  instructed  Mr.  C.  P.  Sparks,  consulting  electrical  engineer,  Mr. 
P.  Addie,  the  city  valuer,  and  Mr.  L.  S.  McKenzie,  the  city 
engineer,  to  make  an  independent  joint  valuation  of  the  nortion  of 
the  Bristol  tramway  undertaking  which  is  purchnsable  by  the 
Corporation,  on  what  are  known  as  "  tramway  terms."  The  option 
to  purchase  arises  during  the  present  year. 

Clieadle  and  Gatley.— Tramway  Lease.— The  U.D.C. 

has  agreed  to  lease  the  tramways  to  the  Stockport  T.C.  from  March 
4th,  1904,  to  March  3rd,  r.i26,  with  an  option  to  renew  the  lease  at 
the  expiration.     Provision  is  made  for  electrical  equipment. 

Continental. — Spain. —  .Application  has  been  made  to 
the  Spanish  Government  for  a  concession  for  the  construction 
and  working  of  an  electric  tramway  between  the  town  and  harbour 
of  Valencia. 

Ihindee.  —  Tramway  Arp.itration. —  Hvidence  was 
heard  in  Edinburgh  in  the  arbitration  between  thn  Dundee, 
Broughty  Ferry  and  District  Tramway  Co.  and  the  T.C.  on  the 
price  to  be  paid  for  the  portion  of  the  district  tramway  line  between 
the  eastern  boundary  of  Dundee  and  the  western  boundary  of 
Broughty  Ferry  as  they  existed  in  l'.i04.  The  claim  by  the 
company  is  for  .€U,.")00,  and  the  T.C.  maintains  that  this 
sum  is  greatly  in  excess  of  the  value  of  the  subjects  in  question. 
Mr.  Stephen  Sellon,  in  his  evidence,  put  the  total  value  at  £  1  7,000. 
Mr.  George  Balfour,  the  managing  director  of  the  company,  was 
examined  on  the  various  items  of  the  claim.  He  said  the  fignre 
for  Parliamentary  expenses  was  £1,100.  The  cost  of  raising 
capital  was  put  at  £3,000  by  Mr.  Sellon;  he  put  it  at  £l,50o, 
representing  10  per  cent,  on  £15,000.  It  cast  him  more  to  raise  the 
capital  in  19()."i.  The  inquiry  was  adjourned  until  May  7th  The 
claim  of  £'.180  for  overhead  equipment  has  been  settled  for  £010. 

EdinlKU'ifli. — A  conference  took  place  last  week  between 
a  SuliCommittee  of  the  Tramways  Committee  and  the  directors  of 
the  Colin  ton  Tramways  Co.  regarding  the  Colinton  Tramways  and 
,  the  lines  which  the  Corporation  is  seeking  powers  to  construct. 


Glasii'Ofl .  —Female    Conductors  ? — A    deputation  of 

the  Women's  Suffrage  National  Aid  Corps  has  approached  the 
Tramways  Committee  in  support  of  a  proposal  that,  in  view  of  the 
scarcity  of  men  to  act  as  car  conductors;  owing  to  the  war,  women 
should  be  employed  in  that  capacity  at  the  same  wages  and  on  the 
same  conditions  as  men.  Mr.  Dalrymple  has  reported  that  he  ia 
still  300  men  short  of  his  regular  staff,  and  that  conductors  and 
motormen  are  working  practically  seven  days  a  week. 

Liverpool. — Year's  "Workix(;. — The  annual  report  of 
the  Corporation  tramways  for  the  year  ending  December  3lBt 
shows  that  the  revenue  "amounted  to  £722,:'.07  and  the  operating 
costs  to  £473,ti78,  leaving  a  gross  profit  of  £24s,629. 

The  net  profit  was  £134, s21,  a  decrease  of  £l'.i,341  compared 
with  the  year  1913,  this  being  attributed  to  an  increase  of  £11,000 
in  rates  and  taxes,  an  increase  of  £10,000  in  wages  account  (in- 
cluding allowances  to  dependents  of  employes  who  are  at  the 
front),  and  the  supplying  of  IJ  millions  of  free  passes  Crepre- 
senting  a  value  of  £S, 232)  to  soldiers  and  sailors.  Although  the 
profit  had  decreased,  the  contribution  in  relief  of  the  rates  was 
the  same  as  last  year.  The  number  of  passengers  carried  during 
the  year  was  145,656,374,  an  increase  of  over  1 '  millions  compared 
with  the  previous  year:  the  receipts  were  £ils4,020,  an  increase 
of  £6,145,  and  th?  mileage  13,657, 8->8,  an  increase  of  215,283 
miles. 

London.— L.C.C. — The  Highways  Committee  recom- 
mends that,  owing  to  the  difficulty  which  is  experienced  in  obtain- 
ing suitable  men  for  motormen  and  conductors,  and  because 
learners  are  apt  to  leave  before  their  training  is  completed,  the  pay 
of  motormen  and  conductors,  while  learning,  be  3s.  6d.  per  day  for 
a  period  of  six  weeks,  as  a  temporary  measure  during  the  continuance 
of  the  war. 

Morecanibe. — Upon  the  recommendation  of  theTramways 
Traction  Committee,  the  Council  has  decided  not  to  proceed  with 
the  investigations  which  had  in  view  the  adootion  of  some  system 
of  power  traction  to  replace  the  present  horse  vehicles.  This 
decision  has  been  arrived  at  on  account  of  the  increased  cost  of 
materials  consequent  upon  the  war. 

Mnsselburii'h. — Tramway  Dispute. — At  the  instance 

of  the  Industrial  Commissioners,  Prof.  Lodge,  last  Friday,  held  an 
inquiry  into  the  circumstances  of  the  Musselburgh  tramway 
"  lock-out."  At  the  close  it  was  stated  that  a  deadlock  had  been 
reached  on  the  question  of  the  reinstatement  of  the  aii  dismissed 
men, 

]\eweastIe-on-T.vne. — Tramway    Estimates. — At    a 

recent  meeting  of  the  City  Council,  Aid.  Rodgers  discussed  the 
position  of  the  Committee's  estimates  in  view  of  the  demand  by  the 
tramway  men,  in  common  with  other  municipal  workers,  for  an 
advance  of  5s.  per  week  on  account  of  the  high  cost  of  living  and 
the  high  rents.  Since  the  estimates  of  the  Tramways  Committee 
were  prepared,  he  said,  everything  had  changed.  The  actual 
income  for  the  closing  year  would  be  £280,000.  During  the  coming 
year  it  was  proposed  to  open  the  Newburn  and  Forest  Hall  lines, 
and  the  income  had  been  estimated  at  £2S2.000.  The  traffic 
expenses  for  the  last  year  was  estimated  at  £72,000,  but  that  had 
been  considerably  increased  by  concessions  to  the  men  in  July  last, 
amounting  to  £5,000.  He  mentioned  other  increased  expenditures, 
and  remarked  that,  apart  from  the  bonus  given  by  the  Tramways 
Committee  to  the  rates,  the  undertaking  was  paying  £16,900  in 
rates.  The  first  surplus  at  the  end  of  next  year,  he  estimatad, 
would  be  £121,900,  as  against  £110,250.  From  that  sum  £82.500 
had  to  be  taken  for  interest  and  redemption  of  loans,  leaving 
£39,400  at  the  end  of  the  year.  They  were  paying  the 
dependents  of  the  men  who  had  gone  to  the  Front,  the  original 
estimated  cost  of  which  was  £8,000,  but  since  then  the  allow- 
ances had  been  increased,  and  that  amount  had  risen  to  £9,.500. 
An  advance  of  53.  per  week  to  the  tramway-men  would  mean 
£18,000.  The  various  charges  against  the  undertaking,  in  view  of 
the  increases  asked  for,  and  with  the  £18.000  for  the  rates,  totalled 
£04,236.  To  meet  that  they  had  a  surplus  of  £39,000  odd,  and 
that  would  result  in  a  deficiency  of  £24,S24.  Any  bonus  granted 
to  the  men  would  have  to  come  out  of  the  £18,000  voted  to  the 
ratts.  In  any  case,  the  tramways  would  show  an  adverse  balance 
next  year.  After  discussion,  it  was  decided  to  give  war  bonuses  of 
2s.  6d.,  Is.  Cd.,  and  Is.  for  six  months  from  April  Ist. 

Sontli  Africa. — .fudging  by  the  South  African  papers, 
Germiston's  railless  traction  venture  has  so  far  not  realised  expecta- 
tions. It  would  appear  that  the  system  is  running  at  a  loss  of 
£60  or  so  a  week,  exclusive  of  loan  charge.^  which  are  stated  to  be 
£3,500  per  annum.  A  week's  receipts  averaged  7"7d.  per  cm., 
and  expenditure  12  r,i.  The  Boksburg  undertaking  for  .Tanuary 
showed  a  gross  surplus  of  £62  ;  the  'T.C.  is  endeavouring  to  get 
power  at  industrial  rates,  when  it  is  estimated  that  all  charges  will 
be  covered. 

Warrinii'ton. — The  Corporation  has  decided  to  pay  a 
war  bonus  to  all  employr)  in  receipt  of  wages  of  and  exceeding  £1, 
but  not  exceeding  £2  per  week. 

West  Ham.— I'ROPOSED  Loans.— The  T.C.  is  to  apply 

for  sanction  to  borrow  £3,o00  in  respect  of  the  difference  between 
the  revised  estimate  for  the  purchase  of  1 5  bogie  cars  and  one 
single-truck  oar,  and  the  amount  already  sanctioned  ;  and  £10,000 
in  respect  of  car  equipments,  after  having  deducted  £18,000  to  be 
provided  oat  of  the  reserve  fnnd, 
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TELEGRAPH  and  TELEPHONE  NOTES. 


A  Dariiiar  faltle-futtliiii'  Exi)loit.— Reuter  recently 
reported  that  on  the  7th  inst.  H.M.S.  Amet/ii/.it  was  entrusted  with 
the  difficult  task  of  cutting  the  telegrraph  cable  connectiner  Kilid 
Bahr  with  Chanak,  at  the  Narrows  of  the  Dardanellts.  She 
reached  her  objective  undetected,  lifted  and  cut  the  cable,  and 
started  on  her  return  journey  before  she  was  discovered.  She  then 
had  to  run  the  granntlet  of  the  guns  of  the  forts  on  both  sides  of 
the  Narrows,  and  became  the  targ:et  for  a  veritable  hell  of  fire. 
She  raced  at  full  speed  towards  the  entrance  of  the  Straits,  all 
the  time  exposed  to  heavy  fire,  but  although  frequently  hit,  she 
succeeded  in  getting  beyond  the  range  of  the  guns  after  a  very 
narrow  escape. 

Direct  Teleffraphy  t<>  Ru.ssia.— It  is  reported  from 
Stockholm  that  rumours  are  in  circulation  there  concerning  a  direct 
telegraphic  connection  between  Great  Britain  and  Russia,  which  is 
alleged  to  have  been  established  by  an  English  cable  steamer  in 
January,  19I."i,  from  the  North  of  Scotland  round  Scandinavia 
to  the  Russian  coast,  where  a  continuation  to  the  Russian 
telegraph  system  was  effected  by  means  of  a  provisional  overhead 
line  in  a  southwardly  direction.  It  ia  considered  to  be  noteworthy 
in  this  connection  that  the  Russo-English  telegraph  service  rid 
Norway  has  ceased  since  January  20th.  On  the  other  hand,  the 
Swedish  telegraph  director  Cnrman  is  credited  with  the  statement 
that  a  high  official  of  the  Danish  telegraph  administration  on 
returning  recently  from  Russia  had  informed  him  that  the  cable 
in  question  had  actually  been  laid.  A  diminution  of  the  telegraph 
service  between  England  and  Russia,  however,  has  not  been  recorded 
in  Stcokholm. 

(>ra]i»'eiiioiith. — Owing  to  fire  in  a  building,  the  lower 
part  of  which  was  occupied  by  the  local  telephone  exchange,  tele- 
phone communication  with  the  town  was  entirely  suspended  for 
several  days  recently  to  permit  of  the  necessary  repairs. 

\orwaT. — The  town  of  Timsberg  has  adopted  the  auto- 
matic telephone  system  of  the  Western  Electric  Co ,  with  satis- 
factory results. 

TeleaTajth  Me-S-seiiffers. — The  experiment  of  employing 
girls  in  the  capacity  of  telegraph  messengers  in  the  Liverpool 
suburban  post  offices  is  being  tried.  The  demand  for  boys  greatly 
exceeds  the  supply,  and  the  problem  of  Liverpool  girl  unemploy- 
ment is  acute. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdare. — April  Cth.  U.D.C.  Motor-generators  or 
converters,  one  h.t.  switchboard  and  L.T.  panels,  and  one  h.t. 
feeder  pillar.    See  "Official  Notices"  March  19th. 

Aldersbot.— April  20th.  U.D.C.  One  400-kw.  d.c. 
turbine  set,  complete  with  surface  condenser  and  circulating 
pumps,  k.a.  One  water-tube  boiler  with  chain-grate  stoker.  See 
"  Official  Notices  "  to-day. 

May  4th.  Steam  and  other  pipework.  Water-softening  plant. 
See  "  Official  Notices  "  to-day. 

Australia. — Melbourne. — April  28th.  Electric  light- 
ing material  for  car  repair  shops  at  Jolimont.  including  stefl 
conduits,  cable,  switches,  lampholders,  &c.,  and  trucks  of  4  000  lb. 
capacity,  driven  by  storage  batteries.  Copies  of  the  specification 
can  be  seen  at  the  Commercial  Intelligence  Department  of  the 
B.  of  T.,  Basinghall  Street,  E.C. 

April  liith.  13,500  yards  of  lead-covered  cable  for  the  City 
Council.    See  "  Official  Notioes  "  to-day. 

April  mth,  13  tons  of  bare  hard-drawn  copper  cable  for  the 
City  Council.     See  "  Official  Notices  "  to-day, 

June  2nd.  Electric  lighting  material  for  cars  (Contract  28,187). 
Tender  box.  Railway  Offices,  Melbourne.  Particulars  at  Con- 
tractors' Room,  Spencer  Street.  Deposit  J  per  cent,  of  amount  of 
tender, 

QffEEXSLAND.— June  Ist  (instead  of  March  liJth).  P.M.G. 
Switchboard  for  Warwick.    See  "  Official  Notioes  "  to-day. 

Bray.— April  6th.  U.D.C.  Stores  for  electric  light 
works.     See  "  Official  Notices  '  March  19th. 

Brido'eud.— April  8th.  U.D.C.  400-KW.  steam  alter- 
nator.   See  "Official  Notices"  March  19th. 

March  30th.  U.D.C.  Small  steam  coal  for  the  power  station. 
Forms  of  tender  from  the  Manager,  Electricity  Works. 


rarli.sle. — March  31st.  Corporation.  Twelve  months' 
supply  of  jointing  materials,  oils,  and  general  stores.  Forms,  ko., 
from  City  Electrical  Engineer,  Victoria  Viaduct. 

Dundee. — March  2nth.  The  Corporation  Electricity 
Department  invites  tenders  for  stores. 

March  30th.  Corporation  Electricity  Department.  Centrifugal 
pumps,  and  laying  cast-iron  pipes. 

Edinburii'li. — March  29th.  Corporation.  Three,  six  or 
twelve  mouths'  supply  of  insulated  cables,  arc  lamp  carbons,  fuse 
boxes,  meters,  ko.,  lor  the  Electricity  Supply  Department.  Forms 
of  tender  (10s.)  from  the  Electrical  Engineer's  office,  Dewar  Place. 

April  12th.  Corporation.  Water-tube  boilers  for  PortobeUo 
Supply  Station.     See  "  Official  Notices  '  March  19th. 

Harroji'ate. — Jlarch  29th.  Twelve  months'  supply  of 
electrical  fittings  and  sundries  for  the  Harrogate  Wells  and  Bith 
Department.  Forms  of  tender  from  F.  J.  C.  Broome,  General 
Manager. 

Ciilaso'<»w. — March  21th.  Electric  lighting  installation 
at  Shakespeare  Public  School,  Maryhill,  for  the  School  Board. 
Specification  from  the  School  Board  Offices,  129,  Bath  Street. 

Loudon. — March  Slst.  L.C.C.  Installation,  218  wiring 
points,  26.')  lighting  points,  at  Derington  Rnad  Elementary  School, 
Lower  Tooting,  S.W.     See  "  Official  Notices  '  March  19th. 

St.  Panceas. — May  11th.  Constructional  steelwork  at  power 
house,  for  B.C. 

Mauebester. — March  29th.  The  I.ancashire  and  York- 
shire Railway  Co.  invites  tenders  for  12  months'  supplies  of  signal, 
telegraph  and  electric  fittings  (Section  32),  signal,  telegraph  and 
electric  light  wires  (Section  33),  steel  plates,  Siemens  (Section  39) 
steel  sheets,  Siemens  and  Electrical  (Section  41).  Particulars  and 
forms  of  tender  from  Mr.  Waring,  stores  superintendent,  Ojborne 
Street,  Manchester. 

New  Zealand. — Wellington. — April  30th.  Supply  of 
a  three-unit  exciter  set  and  1,600- KW.  generator  for  the  Lake 
Coleridge  Hydro-electric  scheme.  A  copy  of  the  specification 
can  be  seen  at  the  Commercial  Intelligence  Department,  B.  of  T., 
London,  E.C. 

Sbellield. — April  12th.  Supply  of  motor- van  (petrol  or 
electric)  to  carry  one  ton,  for  the  Cjrporation.  Specification  (lOa.) 
from  the  Cleansing  Superintendent,  Town  Hall. 

S])ain, — The  Spanish  Post  and  Telegraph  authorities  in 
Madrid  are  at  present  inviting  tenders  for  the  erection  of  a  tele- 
phone line  between  Barcelona  and  La  Junquera,  a  distance  of  about 
97  miles. 

Sunderland. — April  1st.  Corporation.  Electrical  stores, 
overhead  line,  &o.,  for  the  Tramway  Department.  Forms  of 
tender  from  Mr.  A.  R,  Dayson,  Tramway  Manager. 

M  liallej'. — April  5th.  Lathes,  vices,  electrical  instru- 
ments, &o.,  for  the  County  Asylum.    See  "  Official  Notices  "  to-day. 


Brifi'liton. — April    12th.      Corporation, 
denser.    See  "  Official  Notices  "  to-day. 


Surface  con- 


CLOSED. 

.4berdare.  —  The    U.D.C.    Electricity   and    Tramways 

Departments  have  placed  contracts  for  1915-16  as  follows  :  — 

Cables,  joint-bo:ies,  Ac— Callender's  Cable  &  Construction  Co.,  Ltd. 

Meters.— Landis  &  Gyr,  Ltd. 

Paints.— Navigation  Faint  Co.,  Ltd, 

Lubricating  and  other  oils. — Vacuum  Oil  Co.,  Ltd, 

Uniforms.— Jas.  Smith  &  Co.  (Derby),  Ltd. 

Australia. — The  following  contracts  have  been  placed  : — 

P.M.G. 's  Department,  Sydney.— 
76  miles  of  twisted-pair  outside  distributing  wire,  i9G8.— B.I.  i  Helsby 

Cables,  Ltd. 
4,000  lineal  ft.  of  glazed  earthenware  lourdoct  conduit,  £321 :  H.OOO  ft.  of 
nine  duct    ditto,    £2,387.  —  Brunswick    Brick,    Telegraph    &    Pottery 
■  Works  Pty. 
One  naut  telegraph  cable,  single  core,  £141;    one   ditto   (item  5),  £416; 
lA  nauts  cable,  ditto,  £2L8.— Siemens  Bros.  Dynaui  i  Works,  Ltd. 

3  miles  of  paper-insulated  lead-covereil  cable,  52  pnirs,  £18^  ;  5  miles  ditto, 

2J8  pairs,  £3,996  ;  1  mile  ditto,  312  pairs,  £7ilO  ;  9i  mile«  ditto,  416  pairs, 
£10,299 ;  3  mile  ditto,  208  pairs,  £471.— B.I.  ,t  Helsby  Cables,  Ltd. 

4  miles  of  paper-insulated  lead-covered  cable,  260  pairs,  £2,668. — NoyeB 

Bros.  (Sydney),  Ltd. 
8  miles  of  paper-insulated  lead-covered  cable,  78  pairs,  £1,030.— Laurence 

and  Hanson  Electrical  Co.,  Ltd.  [ 

3  miles  of  paper-insulated  lead-covered  cable,  2*1  pairs,  £513  ;  4  miles  ditto, 
39  pairs,  £828.— W.  T.  Henlej's  Telegraph  Works  Co.,  Ltd. 

Ausl.  ilininil  Standard, 
N.S.W.  Public  Works  Department.— 
Electrically-driven  centrifugal  pump,  for  Homebush   abattoirs,  £763. — 
Haes  &  Eggets. 
Prabran  A  Malvern  Tramways  Trust  (Victoria). — 
Tudor  battery,  £2,817.- Elder,  Smith  &  Co.  —Tenders. 

The    following    contracts    were    recently    given    out    by    the 
Commonwealth  P.M.G.'s  Department  : — 

10,400  English  raetal-filainent  lamps. — Australian  General  Electric  Co. 
80   tons  of   u.D.  copper    wire,    for    Queensland,    £2,429.— Laurence    and 

Hanson,  Ltd, 
Telephones,  micro-telephones  and  other  apparatus.— James  Paton  &  Co. 
200  detectors,  £630.— British  General  Electric  Co.,  Ltd. 
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Banisif  y. — The  Education  Committee  has  accepted  the 
lender  of  the  Corporation  Electricity  Department,  at  £44,  for 
laying  cable  from  the  sanatorium  and  installing  electric  light  at 
the  new  open-air  school. 

Blaclibiiru. — With  reference  to  the  notice  appearing  in 
our  last  issue,  we  are  informed  that  the  contract  for  A  c.  meters 
has  been  placed  with  the  British  Westinghouse  Co.,  Ltd.  Messrs. 
Chamberlain  &  Hookham  will  supply  only  the  i).c.  meters. 

ro\entry. — The  Corporation  Electricity  Department  has 
placed  a  repeat  order  with  Messrs.  Ed.  Bennis  .S:  Co.,  Ltd.,  for  eight 
chain-grate  stokers,  7  ft.  wide  x  13  ft.  •;  in.  centres,  for  B.  &  W. 
boilers. 

East  Ham. — A  short  while  ago  the  Town  Council 
accepted  the  tender  of  Messrs.  Allen  A:  Son  to  provide  an  electric 
motor  for  the  sewerage  works,  for  £t;20.  The  firm  have  now 
written  to  the  effect  that  they  cannot  supply  the  apparatus  for 
less  than  £(i82.  The  responsible  Committee  has  agreed  to  the 
ir  creased  price. 

G(»verniii«'nt  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Dapart- 

monts  named  :  — 

War  Office. 

Dry  batteries.— British  L.  M.  Ericsson  Mfg.  Co.,  Ltd. ;  Siemens  Bros.  &  Co, 

Distributing  boards.— General  Electric  Co.,  Ltd. :  Park  Royal  Eng.  Works, 
Ltd. ;  W.  Sanders  .i  Co. ;  Falcon  Electiical  Works. 

EeFistance  coils. — Qambrell  Bros  ,  Ltd. :  Muirhead  &  Co.,  Ltd. ;  Nalder 
Bros.  &  Thompson  ;  W.  G.  Pye  >1  Co. ;  Siemens  Bros.  4  Co. 

Conduits  and  litBings.— Credenda  Conduits,  Ltd. 

Dynamos.  — Electric  Construction  Co.,  Ltd. 

Electric  sets,  Ac— Austin  Motor  Co.  119141,  Ltd. 

Galvaoomoters.— Edison  4  Swan  U.E.L.  Co.,  Ltd.;  W.  O.  Pye  *  Co.; 
Reoord  Electrical  C).,  Ltd. 

Te'esraph  instruments  iparts  of).— Bullero,  Ltd. ;  Stuart  &  Moore  ;  Taylor, 
Tunnicliff  ,V  Co.,  Ltd. ;  Tyer  &  Co.  ;  Walter's  Electrical  Mfg.  Co.,  Ltd. 

Electric  lamps. — Brimsdown  Lamp  Works,  Ltd. ;  Buloett  &  Sons.  Ltd  ; 
Dick,  Kerr  &  Co.,  Ltd. ;  Edison  &  S%i'an  U.E.L.  Co.,  Ltd.  ;  Graham 
and  Latham,  Ltd. ;  E.  Griffiths  &  Sons ;  Pope's  Electric  Lamp  Co., 
Ltd.;  Woranop&Co.,  Ltd. 

F.leetrical  machinery. — Siemens  Bros.  Dvnami  Works. 

Telephone  sets  and  parts. — Automaf^ic  Telephone  Mfg.  Co.,  Lti.  ;  Gent 
and  Co  ,  Ltd.  :  International  Electric  Co.,  Ijtd.  ;  New  Phonopore 
Te'ephoneCo.,  Ltd.;  Walter's  Electrical  Mfg.  Co.,  Ltl. 

Transformers  and  switches  for  electric  light. — Ferranti,  Ltd. 

Brass  tubes. — A.  Emanuel  &  Sons.  Ltd. 

Copper  tubing.— Hudson,  Edmunds  &  Co.,  Ltd.  ;  C.  M.  Powell  Bros. 

Steel  wire,  &C.-B.I.  i  Helsby  Cables,  Ltd.  ;  Whitecross  Co.,  Ltd. 

•Works  services.— Electric  light  installation  at  R.E.  Camp,  Halefie'd. 
Edmundson  Electricity  Corporation,  L*d. ;  electric  light  installation 
at  Hears->n  Camp,  Foot  &  Milne,  Ltd. ;  electric  light  installation  at 
Military  Hospital,  Devooport,  Foot  A;  Milne,  Ltd. ;  elsctric  Hglit 
installation  at  Shorncliffe,  G.  Weston  &  Sons,  Ltd. ;  electric  light  and 
power  installation  at  King  George  Hospital,  London,  T.  Clarke  and 
Co.,  Ltd. 

Internal  electric  wiring. — At  Bulford  and  Sling  Camps,  A.  V.  Gifkins  and 
Co  ,  Ltd.  ;  at  Perham  Down,  V.  G.  Middleton. 

Underground  cable  (Codford  and  Sutton  Vency).— B.I.  &  Helsbv  Cables, 
Ltd. ;  W.  T.  Glover  &  Co.,  Ltd. 

Post  Office. 
Annual  contracts  for  laying  conduits  (short  lengths,  not  continuous). — City 

nf  London,  J.  A.  Ewart,  Ltd.  :  Fiosbury  and  Holborn,  O.  C.  Bummers  ; 

Westminster  and  Chelsea,  P.  G.  Brummell. 
Laying  ducts  and  pipes.— Boxmoor,  May,  Mortimer  &  Co. ;  Burgh  Heath, 

J.  Movvlem  A  Co.,  Ltd.  ^ 

Telephone  exchange  equipment,  automatic  order  wire,  seleotion  system, — 

Avenue  Exchange,  Siemens  Bros.  &  Co.,  L'd. 
Telephone  exchange  equipment  extensions. — Greenock,  Western  Electric 

Co.,  Ltd.;  Streatham,  Western   Electric   Co.,   Ltd.;  Victoria,  8.W., 

Peel  Conner  Telephone  Works,  Ltd. 
Protective    apparatus    (lightning    and   power).— British    L.   M.    Ericsson 

Mfg.  Co.,  Ltd. 
Telegraphic  apparatus.— Murray  Printing  Telegraph  Systems  ;  Park  Royal 

Eng.  Works,  Ltd.;  Reid  Bros.  Engineers,  Ltd.;  Siemens  Bros,  and 

Co.,  Ltd. 
Telephonic  apparatus  and  parts. — Automatic  Teleohone  Mfg.  Co.,  Ltd.  ; 

B.I.  &  Helsby  Cibles,  Ltd.;  Briiish  L.  M.  Ericsson  Mfg.  Co.;  Gent 

andCo,,  Ltd. ;  Karabon  &  to.,  Ltd.;  Peel-Conner  Telephone  Works. 

Ltd.;  Phtenix  Telephone  &  Electric  Works,  Ltd.;  Siemens  Bros,  and 

Co.,  Ltd. ;  Western  Electric  Co.,  Ltd 
Submarine  cable.— Henley  s  Telegraph  Works  Co.,  Ltd. ;  I.R.,  G.P.  and 

Telegraph   Woi-bs  Co.,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. ;  Telegraph 

Construction  &  Maintenance  Co.,  Ltd 
Telephonic  cable.- B.I  &  Hel-by  Cables,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. ; 

Western  Electric  Co.,  Ltd. 
Enamelled  copper  wire.- London  Electric  Wire  Co.  &  Smiths,  Ltd. 

H.M.  Office  of  Wohks. 
Electric  cables  and  wire.— Union  Cable  Co.;  W.  T.  Henley's  Telegraph 

Works  Co.,  Ltd. 
Vacuum  cleaners. —Sturtevant  Eng.  Co.,  Ltd. 

lNDi.\  Office. 
Cables.— Siemens  Bros.  &  Co. 
Cells.- t'hloride  Electrical  Storage  Co. 
Copper  biltfl. — T.  Bolton  &  Sons. 
E  ectrio  lighting  mateti.il.— J.  Stone  &  Co. 

Crown  Aobnts  for  thf.  Colonies. 
Insulators.— BuUers,  Ltd, 

Parts  for  telegraph  poles.- F.  Mortan  &  Co.,  Ltd. 
Te'ograph  poles.— Hullers,  Ltd. 
Copper  line  wire. — Shropshire  Iron  Co.,  Ltd. 

Ilflsby. — The  Parochial  Committee  has  accepted  the 
tender  of  the  B.l,  »V:  Helsby  Cables,  Ltd.,  for  the  electrification  of 
the  pumping  station  and  sewerage  workp,  the  amount  for  the 
pumping  station  beiig  £1.'>9,  and  for  the  sewerage  works  £186. 

Hiulderstielil.— The  tender  of  Messrs.  .1.  H.  Taylor  and 
Co.  for  electricians'  work  in  connection  with  Bradley  Sanatorium 
has  been  accepted.  The  Electricity  Committee  has  accettel  the 
teader  of  Mr.  Wm.  Wood  for  supply  of  coal. 

London. — The  Education  Committee  proposes  to  accept 
the  tender  of  Messrs.  Matthews  &  Yates,  Ltd..  at  £90,  for  installing 
silent-running  fans  at  the  Old  Montague  Street  School,  Whitechapel. 


The  tender  of  Messrs.  Toy  &  Winslow  has  been  accepted  by  the 
Metropolitan  Asylums  Board,  at  £70,  to  execute  sundry  electrical 
works  at  the  Sonth-Westem  Ambulance  Station. 

L.C.C.— The  Highways  Committee  reports  that  all  the  tenders 
received  for  the  supply  of  two  additional  8,000-KW.  turbo- 
generators for  the  Greenwich  generating  station  were  submitted 
subject  to  the  model  conditions  of  contract  for  electrical  works 
adopted  by  the  lastitution  of  Electrical  Engineers,  which  differ  in 
many  respects  from  the  Council's  standard  conditions  of  contract, 
some  of  which  are  based  on  standing  orders.  The  Commit«e  has 
been  in  communication  with  the  British  Westinghouse  Electric  and 
Manufacturing  Co.,  Ltd.,  whose  tender  for  £02,003  was  accepted 
with  a  view  to  the  modification  of  the  Institutions  model  con- 
ditions of  contract  to  bring  them  as  far  as  possible  into  line  with 
the  Council's  standard  conditions.  A  modified  form  of  contract 
has  now  been  agreed  as  a  special  case,  and  without  prejudice  to 
the  future  consideration  of  the  whole  question,  and,  as  the  pay- 
ment clause  differs  somewhat  from  the  terms  of  that  provided  for 
in  Standing  Order  No.  295  00  (1)  it  will  be  necessary  for  the 
Council  to  suspend  its  operation.  The  Committee  therefore 
recommends : — 

That  the  operation  of  Standing  Order  No.  295  (d)  (il  be  suspended,  in  order 
that  the  contract  to  be  entered  into  with  the  British  Westinghouse  Co.  may  pro- 
vide for  the  undermentioned  payments  to  be  made  to  the  company  in  respect 
of  the  work — (i)  monthly  payments  of  50  per  cent,  of  the  contract  value  of  the 
plant  delivered  or  work  executed  on  the  site  ;  and  (ii)  farther  p  iymenls  in 
respect  of  each  distinct  section  of  the  works  of  30  per  cent,  of  the  contract 
value  of  the  work  executed  on  the  site  upon  completion  of  the  erection  of  the 
plant,  10  per  cent,  at  the  expiration  of  one  month  after  the  plant  shall  have 
been  taken  over  by  the  Council,  and  the  remaining  10  per  cent,  at  the  expira- 
tion of  the  period  of  maintenance. 

The  tender  of  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  has 
been  accepted  for  carbon-filament  lamps  for  the  ensuing  12  months. 

Bermondsey. — Messrs.  Chamberlain  &  Hookham's  tender  for 
meters  and  time  switches  has  been  accepted  by  the  Council  for  the 
coming  12  months. 

FULHAM. — The  prices  quoted  for  the  supply  of  electrical  and 
engineering  stores  for  the  ensuing  year  show  a  general  advance 
of  from  10  to  20  per  cent.,  and  the  Electricity  Committee  there- 
fore recommends  that  for  the  ensuing  year  no  annual  contracts 
be  entered  into  for  the  above-mentioned  stores,  but  that  the 
borough  electrical  engineer  be  instructed  to  purchase  in  the  open 
market  at  the  lowest  price  obtainable  as  and  when  required. 

St.  Panceas.— The  Electricity  Committee  has  further  con- 
sidered the  question  of  the  acceptance  of  the  tender  for  the 
supply  of  carbons  for  the  ensuing  year,  and  as  there  is  in  hand  a 
sufficient  stock  of  carbons  for  four  months  the  General  Elec- 
tric Co.  were  asked  whether  the  price  named  would  hold  good 
for  a  four  months'  instead  of  a  year's  supply.  The  company 
are  prepared  to  give  a  four  months'  supply  of  open-type 
carbons  at  the  prices  quoted,  provided  the  full  12  months'  supply 
of  {iame  carbons  is  taken.  This  would  represent  £47.j  for 
flame  carbons  anfl  £511  for  open-type  carbons.  The  Committee 
recommends  the  acceptance  of  the  offer. 

Manchester. — The  Corporation  Electricity  Department 
has  placed  a  repeat  order  with  Messrs.  Ed.  Bennis  ic  Co.,  Ltd.,  for 
the  relinking  of  two  pairs  of  chain  grates  of  another  make,  at  the 
Bloom  Street  power  station,  with  "Bennis"  patent  chain-grate 
links. 

Xewport  (.Mon.) — The  B.  of  G.  has  accepted  the  tender 
of  Messrs.  R.  Alger  ..V  Sons,  for  E.L.  fittings. 

Rawtenstall.— The  T.C.  has  contracted  with  Messrs. 
J.  Morris  i:  Co.,  for  a  supply  of  1,.'00  to  2,000  tons  of  coal  to  the 
electricity  works,  Hareholme. 

Sunderland.— The  Times  states  that  Messrs.  Vickers, 
Ltd.,  are  supplying  two  turbo-alternators  of  r>,000-KW.  capacity 
each  for  the  Philadelphia  power  station,  near  Sunderland,  the 
contract  for  which  was  originally  given  to  the  A.E.G. 

WaltlianistOM.— The  electrical  enijinear  has  reported 
with  reference  to  the  supply  of  arc  lamp  carbons,  and  has  been 
instructed  to  at  once  accept  the  quotation  of  the  General  Electric 
Co.,  Ltd  .  for  the  supply  of  2.">.00o  pairs  of  1 0-ampere  size  carbons, 
at  £8  Is.  f.d.  per  1,000  pairs,  and  .'lO.OOO  pairs  .'.-amperesize  carbons, 
at  £4  Ills,  per  1,000  pairs  ;  200  tons  of  Griff  peas  coal  and  100  tons 
of  High  Park  nutiv  slack  coal  have  been  purchased  from  Messrs. 
Myers,  Rose  A:  Co..' Ltd.,  and  Messrs.  G.  Hinchliffe  io  Co.,  respec- 
tively. The  District  Council  is  recommended  to  authorise  the 
surveyor  to  hire  an  electrically-propelled  dust  van  from  the 
Elison  Accumulators  Co.,  Ltd.,  for  one  week  on  trial,  at  a  cost  of 
£i;,  the  Council  to  provide  the  current. 

AVest  llain.— The  tender  of  the  I'^uller  Electrical  and 
Manufacturing  Co.,  Ltd.,  has  been  accepted  for  the  supply  of 
motors  for  the  sales  department  during  the  ensuing  12  months. 
The  existing  contract  for  the  supply  of  cables  terminates  on  March 
Hist  The  electrical  engineer  has  been  in  negotiation  with  the 
present  contractois,  the  British  Insulated  and  Helsby  Cables,  Ltd., 
who  are  prepared  to  grant  a  concession  in  regard  to  low-tension 
service  cables  it  the  contract  be  extended  for  a  further  period  of 
three  years.  In  view  of  the  fact  that  the  cables  under  this  con- 
tract are  supplied  on  a  sliding  scale  in  regard  to  the  price  of 
copper  and  lead,  the  Committee  has  decided  to  accept  the  offer. 
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FORTHCOMING    EVENTS. 


Koyal  Institution  of  Great  Britain.— Friday,  March  36th.  At  9  p.m.  At 
Albemarle  titreet,  W.  Paper  on  "Experiments  in  Blow  Cathode  Kays," 
by  Prof.  Sir  J.  J.  Thomson,  F.R.S. 

Saturday,     March    27th.      At    3    p.m.      Lecture    iVI)    on    "Recent 
Researches' on  Atoms  and  loos,''  hy  Prof.  Sir  J.  J.  Thomson,  F.R.S. 

Physical  Society  of  London.— Friday,  March  26th.  At5  p.m.  At  University 
College,  Gower  fisreet.  W.C.  Papor  on  "  Th^  Change  of  Thermal  Con- 
ductivity with  Fasion,"  by  Prof.  A.  W.  Porter, F.R.S.,  and  Mr.  F.  Simeon. 

BirmiDgham  Association  of  Mechanical  Engineers.-  Saturday,  March 
:J7ih.  Ac  7.45.  AG  Technical  tichooi,  Sulfolk  ocreec.  Paper  on**  Electric 
Furnaces,"  by  Mr.  J.  H.  Stausbie.  To  this  meeting  members  of  the 
Birmingham  Local  Section  of  the  I.B.E.  are  invited. 

Association  of  Supervising  Electricians.— Tuesday,  March  30th.  At 
8  p.m.  At  St,  Bride's  Institute.  Bride  Lane,  E.C.  Paper  on  "Inter- 
communication Telephones."  by  Mr.  H.  C.  Lee. 

Institution  of  Electrical  Engineers  (Students'  Section^— Wednesday, 
March  31st.  At  7.30  p.m.  At  Victoria  iiimbankmeut,  W.C.  Discussion  on 
"The  Application  of  Electrical  Engineering  to  Warfare— Searchlights 
and  Projectors,"  opened  by  Mr.  E.  L.  Emtage. 

(Birmingham  Local  Section)*— Wednesday,  March  3lst.  At  7  30 
p.m.  At  University,  Edmund  Street.  Paper  on  "  Development  of  Main- 
Line  Signnlling  on  Railways,'  by  Mr.  W.  C.  Acfield.  To  this  meeting 
members  of  the  Institution  of  Signal  Engineers  and  the  Institution  of 
Mechanical  Engineers  are  invited. 

Greenock  Electrical  Society.— Friday,  April  2nd.  At  7.45  p.m.  At  31,  West 
Stewart  Street,  (jtreenock.    Social  meeting. 

Salford  Tecboical  and  Engineering  Association.— Saturday,  April  3rd. 
At  7  p.m.  At  Koyal  Teobnical  Institute,  Peel  Park.  Paper  on  "  Lifting 
Machinery,"  by  Mr.  D.  Kiley. 


NOTES. 

Our  \ext  Issue.  —  Next  Friday  being  Good  Friday, 
the  Electbical  Review  will  appear  on  Wednesday  morning. 
All  matter  for  our  Editorial  and  advertieement  pages  should  be 
in  oar  hands  at  the  earliest  possible  moment. 

Tlie  Electrical  Trades   Benevolent    Institution, — 

The  Committee  has  resolved  to  call  the  annual  general  meeting  of 
this  Institution  for  Monday,  April  19th.  at  G.30  p.m.,  at  the  Insti- 
tation  of  Electrical  Engineers.  Mr.  E.  Garcke  will  be  in  the  chair. 
The  time  mentioned  has  been  selected  in  order  to  afford  a  better 
opportunity  of  being  present  to  those  interested  in  the  Fund.  It 
is  thought  that  it  will  be  convenient  to  many  subscribers  and 
friends  to  "  drop  in  "  at  the  Institution  on  their  way  home  from 
their  offices.  We  hope  that  the  attendance  will  justify  the  change  ; 
also  that  it  will  show  that  in  these  trying  days  the  electrical 
world  has  time  and  thought  to  spare  for  so  deserving  an  organisa- 
tion and  Fund,  the  claims  upon  which  mast  inevitably  be  larger 
in  the  near  future. 

Copper.  —  Some  difliculty  arises  in  endeavouring  to 
appreciate  the  copper  position  at  the  present  time,  as  comparisons 
with  prewar  conditions,  though  of  some  interest,  cannot  give  an 
indication  of  the  general  tendency.  The  statistics  for  mid-month, 
now  to  hand,  as  tabulated  by  Messrs.  H.  R.  Merton  A:  Co.,  require, 
as  is  pointed  out,  to  be  considered  in  relationship  to  the  fact  that 
the  quantity  of  stocks  at  Havre  can  now  be  ascertained,  whereas 
for  the  past  seven  months  it  has  been  given,  as  an  estimate,  at 
pre-war  figures.  This  makes  an  apparent  falling-off  in  European 
supplies  of  5,973  tons,  since  the  end  of  last  mouth.  English 
supplies,  however,  have  only  decreased  by  447  tons. 

In  detailed  supplies  we  find  that  European  arrivals  from  North 
America  during  the  fortnight  ending  March  15th  were  16,184  tone, 
which  approaches  very  closely  to  the  pre-war  average  of  17,200 
tons.  Spain  and  Portugal,  even  after  the  heavy  consignments  of 
last  month,  supplied  this  country  and  France  with  a  quantity 
slightly  in  excess  of  the  pre-war  average. 

The  quantity  from  countries  not  specifically  mentioned,  which 
has  been  very  strong  recently,  is  again  high  at  .S.576  tons.  Chile 
shipments  were  low,  and  Australian,  after  two  heavy  months,  show 
only  1,250  tons  against  a  pre-war  average  of  1,655.  The  extra- 
ordinary thing  about  the  figures  is,  of  course,  that  it  is  possible 
to  compare  them  with  pre-war  figures  at  all.  The  supplies  for  the 
first  half  of  March  are  less  than  4  per  cent,  lower  than  the  average 
pre-war  half-monthly  supply.  The  impression  given  by  the  figures 
is  that  a  very  little  stimulus  in  the  way  of  extra  price  would  raise 
supplies  again  to  the  normal  quantities. 

Patents   and    Alien    Enemies. — Mr.  G.  H.  Wilson. 

electrical  engineer,  of  the  Manchester  Armature  Repair  Co., 
Pendleton,  ^Manchester,  applied  on  Tuesday  in  the  Patent  Court 
set  up  to  deal  during  the  war  with  the  patents  of  alien  enemies,  for 
a  licence  to  manufacture  self-insulating  aluminium  field  coils  for 
electrical  motors,  under  five  German  patents — namely,  Xos.  10.457 
of  I'.'Oe,  2,711  of  V.nO.  20,634  of  1910  9,041  of  1911  and  27,(;i;i  of 
1912,  held  by  the  Spezialfabrik  fiir  Aluminium  Ppnlen  und 
Leitungen,  of  Frankfurster  Str.,  Berlin. 

Mr.  J.  G.  Johnson  represented  the  applicant ;  Mr.  Courtney 
Terrell  appeared  for  the  patentee. 

Mr.  Johnson  ssud  the  patent  applied  to  field  coils  for  electrical 
motors.  These  coils  could  ba  used  in  electric  motor-cars  and  tram- 
cars,  as  well  as  industrial  dynamos  and  motors.  All  the  patents 
related  to  the  manufacture  of  coils  from  aluminium  instead  of 
coppeir. 

Mr.  Terrell  said  the  film  of  oxide  on  the  surface  of  aluminium 
formed  a  natural  insulation  ;  that,  however,  was  not  entirely  relied 
upon  here.  Sheets  of  insulating  material  were  used,  instead  of 
insulation  wrapped  round  the  wire.  The  advantages  of  the 
aluminium  coil  were  its  lightness,  durability  and  cheapness. 


Mr.  Wilson  said  the  first  patent  related  to  the  natural  oxide  ;  the 
rest  were  concerned  with  strengthening  the  oxide  film.  He 
employed  30  men  at  his  works  and  had  supplied  20  tramways.  He 
had  made  about  300  aluminium  coils.  He  had  regular  customers 
who  otherwise  would  be  forced  to  use  copper  coils.  He  could 
supply  them  with  aluminium  on  more  favourable  terms.  His  firm 
made  armature  coils  for  tramways  and  field  coils  generally.  If  he 
had  a  monopoly  of  the  supply  of  aluminium  coQs,  he  thought 
he  could  sell  10  or  20  thousand  pounds  wortli  per  annnm,  say, 
5,000  coils.  The  Manchester  tramways  bought  about  a  thousand 
coils  per  annum,  at  a  cost  of  between  £2  and  £3  each.  The  price 
to  sell  of  the  average  tramway  coil  was  10s.  a  c"il  cheaper  for 
aluminium  than  for  copper,  roughly,  ignoring  the  fluctuations  in 
the  price  of  copper  which  had  coincided  with  the  war.  On  the 
average  number  used  by  the  Manchester  Corporation  the  saving 
would  be  £700  ;  he  would  offer  them  copper  coils  at  £2  10s., 
aluminium  at  £2.  He  had  a  year's  experimental  agreement  with 
the  German  firm  dated  August  1st,  1912,  which  entitled  him  to 
the  grant  of  an  exclusive  licence  from  them  to  manufacture,  sell 
or  use  electrical  aluminium  coils  in  the  United  Kingdom  or  the 
British  Colonies,  and  negotiations  for  such  exclusive  licence  were 
in  progress  when  the  war  broke  out.  He  paid  the  owners  £100 
on  signing  the  first  agreement,  and  was  to  have  paid  a  further 
£100  on  signing  the  second. 

Mr.  Wilson  offered  a  royalty  of  5  per  cent,  on  the  selling  price, 
and  asked  that  the  licence  should  date  from  the  commencement 
of  the  war. 

The  Controller  said  the  Board  of  Trade  would  duly  communicate 
with  him  as  to  his  licence. 

Electro-Harmonic  Society. — The  smoking  concert  on 
Friday  last — the  last  of  the  season — was  particularly  successful, 
the  audience  enthusiastically  encoring  almost  all  the  items.  Sir 
John  Snell  presided,  and  just  before  the  interval  he  took  the 
opportunity  to  explain  to  the  members  that  when,  last  autumn, 
the  question  was  raised  whether  the  concerts  should  be  held,  the 
Committee  decided,  in  his  opinion  very  wisely,  to  continue  them 
during  the  war.  He  understood  that  the  previous  concerts  this 
season  had  been  attended  by  large  and  enthusiastic  gatherings,  and 
he  could  quite  understand  it,  if  they  were  as  good  as  this  one  ;  he 
entirely  dissented  from  the  view  that  such  concerts  should  be 
abandoned,  believing  that  our  gallant  comrades  at  the  front  would 
desire  that  they  should  be  continued.  He  was  present  in  the  dual 
capacity  of  President  of  the  Institution  of  Electrical  Engineers  and 
hon.  treasurer  to  the  Society  ;  the  latter  was  not  a  very  onerous 
position,  as  the  bulk  of  the  work  was  done  by  Mr.  Lane.  The 
Society  had  gained  55  new  members  and  lost  only  5'<,  in  spite  of 
the  war,  and  the  membership  now  stood  at  (i61,  a  very  good  result  ; 
he  hoped  those  members  who  had  not  yet  contributed  to  the  funds 
would  do  80  at  their  early  convenience.  In  a  third  capacity,  as  a 
member  of  the  Society,  Sir  John  pointed  out  how  much  they  were 
indebted  to  their  hon.  musical  director,  Mr.  T.  E.  Gatehouse,  for 
drawing  together  the  talented  artistes  and  organising  these 
splendid  entertainments  ;  he  also  referred  to  the  enormous  amount 
of  work  done  for  the  Society  by  Mr.  W.  E.  Lane,  their  hon. 
secretary,  to  whom,  with  Mr.  Gatehouse  and  some  other  members, 
the  thanks  of  the  Society  were  due,  and  to  whom  they  were 
obliged  for  that  harmonious  gathering. 

An  unusual  feature  of  the  evening  was  the  presence  of  an 
orchestra  from  the  London  Symphony  Players,  whose  rendering 
of  the  Allies'  National  Anthema  and  various  patriotic  and  other 
selections  was  heartily  appreciated. 

Preferential  Rates. — It  appears  that  the  question  of 

charges  for  electricity  used  for  photo-printing  has  cropped  up  at 
Ilkeston,  but  this  time  on  the  point  of  preference  as  between  two 
men  in  the  same  line  of  business.  An  Ilkeston  photographer 
named  W.  E.  Attenborough,  writing  to  the  lUip.iton  Pioneer,  stated 
that  he  had  threatened  to  commence  proceedings  against  the  Town 
Council  for  "  undue  preference  "  unless  within  48  hours  the  Cor- 
poration'agreed  to  charge  him  at  the  same  rate  for  electricity  for 
his  photographic  lamp  as  another  photographer  was  charged.  The 
Town  Clerk  called  a  meeting  of  the  Electricity  Committee,  and  the 
latter  decided  to  accede  to  Mr.  Attenborough's  demand,  besides 
refunding  to  him  the  amount  overpaid,  which  came  to  £2  9?.  8d. 
An  earlier  issue  of  the  same  paper  states  that  Councillor  W.  Smith 
resigned  the  chairmanship  of  the  Tramways  and  Electricity  Com- 
mittee, because  he  believed  that  an  injustice  had  been  done  to  Mr. 
Attenborough  in  charging  him  for  energy  at  the  lighting  rate, 
and  as  he  intended  to  assist  that  gentleman  to  obtain  his  rights,  he 
felt  he  could  not  retain  the  position  of  chairman. 

Councillor  Smith  is  to  be  congratulated  on  his  firm  stand  for 
justice  and  common-sense:  the  conversion  of  the  Committee  to 
his  view  completely  justifies  his  action,  which,  however,  should 
not  have  been  rendered  necessary.  The  Committee  ought  now  in 
fairness  to  re-elect  him  chairman. 

Scottish  Radium  Factory, — The  Times  states  that 
Dilvait,  on  Loch  Lomondside,  is  to  be  the  home  of  a  new  radium 
industry  in  Scotland.  An  old  sawmill  has  been  adapted  for  use  as 
a  factory  for  the  extraction  of  radium  and  other  rare  metals  from 
their  ores,  and  within  the  next  few  weeks  a  start  will  be  made. 

The  promoter  of  the  scheme  is  Mr.  John  S.  MacArthur,  a  Scottish 
metallurgical  chemist,  who,  about  two  years  ago,  began  to  make 
industrial  experiments,  working  with  ores  from  which  the  uranium 
and  vanadium  had  already  been  extracted,  and  has  already  placed 
upon  the  market  about  1,500  milligrammes  of  radium.  In  the  new 
establishment  he  expects  to  be  able  to  extract  about  5  or  6  grammes 
a  year. 
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London  Electrical  Workers'  Demands. — With  refer- 
ence to  the  last  parae;raph  appearinsr  in  the  communication 
appearing  under  this  heading  in  our  last  iaaue,  the  Daily  TAeqraph 
says  that  the  strike  of  electrical  wiremen  and  armature  winders 
workine:  in  the  tramway  department  of  the  London  County 
Council  threatens  to  affect  seriously  the  running  of  the  tramcars. 
"  The  men  are  employed  in  repair  work.  About  a  year  apro  the 
electrical  masters  of  London  granted  an  increase  to  their  wiremen 
of  Id.  per  hour,  making  the  wages  lOid.  The  Tramway  Concilia- 
tion Board  advanced  the  men's  wages  Jd.  per  hour,  to  lOd.,  and 
the  County  Council  took  up  the  attitude  that  their  wiremen  are 
not  covered  by  the  agreement  between  the  London  electrical 
masters  and  the  Union.  Nearly  1,500  cars  are  owned  by  the 
Council,  and  of  these  over  40  are  in  the  depot  for  repairs  at  one 
time.  With  the  exception  of  a  few  armature  winders,  who  are 
still  at  work,  all  electrical  workers  are  on  strike  to  the  extent  of 
nearly  loO  men.  The  remainder  of  the  winders  are  expected  to 
join  the  strikers.  The  men  are  receiving  strike  pay  from  the 
Electricians'  Federation,  which  was  represented  at  the  Government 
conference  at  the  Treasury,  where  it  was  agreed  that  no  strikes 
should  take  place." 

Electrical  Exjmnsion  in  Germany. — The  statistical 

report  published  yearly  by  the  German  Union  of  Electrical  Central 
Stations  has  again  appeared,  and  covers  the  year  1912-13.  The 
new  volume  contains  ccinplete  particulars  of  the  working  of  364 
installations,  70  of  which,  serving  about  15,000,00(1  people,  are 
located  beyond  the  borders  of  the  German  Empire,  and  294  serving 
about  30,000,000  people,  are  situated  in  Germany.  The  statistics 
show  that  the  undertakings  have  a  tendency  to  enlarge  their  net- 
work, especially  in  the  rural  districts,  and  to  become  "overland" 
systems,  corresponding  to  our  large  power  supply  companies.  This 
is  confirmed  by  the  yearly  increasing  number  of  stations  serving 
more  than  two  localities,  there  being  99  such  in  1910  ;  132  in 
1911,  and  153  in  1U12.  The  number  of  communities  served  was 
4,153  in  1910,  4,722  in  1911,  and  6,434  in  1912,  which  gives  an 
average  for  1912  of  40  communities  per  station.  One  of  the 
stations  serves  a  locality  situated  at  a  distance,  as  the  crow  flies, 
of  102  km,,  while  13  serve  localities  situated  over  50  km.  distant. 
The  figures  thow  that  2p  per  cent,  have  a  capacity  of  5,000  KW. 
and  upwards,  and  they  represent  81  per  cent,  of  the  total  power 
installed,  which  is  a  proof  of  the  constantly  increasing 
centralisation  of  the  production  of  energy.  The  energy  sold 
increased  from  313,000,000  KW. -hours  in  1911  to  3S5, 000,000  KW.- 
hours  in  1912.  Per  1,000  inhabitants,  the  establishments  supplied 
represent  a  power  of  35'7  KW.  for  lighting,  50  KW.  for  motors, 
and  318  KW.  for  light  and  motors,  with  a  common  tariff,  that  is  to 
say,  about  100  kw.  in  all.  The  power  used  by  the  motors  grows 
mora  rapidly  than  that  for  lighting,  the  proportion  baing  in  1912 
."j3'5  per  cent. 

The  energy  sold  per  head  of  population  yearly  has  grown  from 
3f6  KW.-houra  in  1910  to  43  KW.-hours  in  1911,  and  48'9  in  1912 
per  1,000  inhabitants.  The  average  sale  price  of  the  KW.-honr  in 
1912  was  45'1  centimes  for  lighting,  and  18'5  for  power. 

The  average  total  cost  of  production  per  KW.-hour  sold  was 
lO'fiS  centimes  in  1912. — Vlmlustrie  Electriijve. 

Tlie  Ilford    Railway  Accident.  —  Lieutenant-Colonel 

von  Djnop,  the  Board  of  Trade  Inspector,  in  his  report  on  the 
Ilford  railway  accident,  which  took  place  on  New  Year's  Day, 
when  a  passenger  train  from  Gidea  Park  to  Liverpool  Street  was 
run  into  by  an  express  from  Clacton,  states  that  it  is  certain  that 
the  signals  were  in  the  danger  position  when  the  express  passed 
them,  and  it  was  to  a  mistake  on  the  part  of  the  driver  of  the  express 
that  the  collision  was  due.  The  Inspector  says  :  "  This  collision 
points  to  the  desirability  of  the  provision  of  some  arrangement  for 
giving  a  driver  an  unmistakable  warning  as  to  the  position  of  his 
distant  signal  when  he  passes  it.  Several  railway  companies  have 
already  made  trials  of  devices  designed  for  this  purpose,  and  on 
some  lines  such  devices  are  already  in  use  to  a  limited  extent." 

Institntion  and  Lectnre  \otcs.— Physical  Society 

of  London. — At  the  meeting  held  on  March  12th  a  paper  on  "  The 
Estimation  of  High  Temperatures  by  the  Method  of  Colour 
Identity,"  by  C.  C.  Paterson  and  B.  P.  Dudding,  was  read  by  the 
former.  Preliminary  experiments  were  described  in  which  the 
temperature  of  incandescent  substances  was  estimated  with  a  very 
fair  accuracy  by  matching  their  colour  with  that  of  incanden^nt 
filament  lamps  working  at  appropriate  efficiencies.  These  had 
previously  been  calibrated  by  rjmparison  with  a  "black  body" 
over  a  large  temperature  range.  The  comiiarisons  were  made  in 
the  field  of  a  Lummer  Brodhun  photometer,  and  the  method  was 
shown  to  give  the  correct  result  for  the  melting  point  of 
platinum. 

A  paper  on  'The  Unit  of  Candle-power  in  White  Light,"  by 
C.  C.  Paterson  and  B.  P.  Dudding,  was  read  by  the  latter.  The 
paper  described  the  methods  adopted  at  the  National  Physical 
Laboratory  for  minimising  the  difficulty  of  photometric  comparison 
of  white  lights  of  different  hue.  A  series  of  six  sets  of  electric 
sub-standards  were  described  varying  in  the  tint  of  the  light 
radiated  from  that  of  the  pentane  lamp  to  that  of  a  tungsten 
vacuum  lamp  operating  at  l.>  watts  per  candle.  The  absolute 
value  of  the  unit  of  candle-power  had  been  re-determined,  as  had 
also  the  corrections  for  humidity  and  barometric  changes,  and  the 
probable  existence  of  a  temperature  correction  wa?  dierussed. 

A  paper,  entitled  "  The  Relative  Losses  in  Dielectrics  in  Equiva- 
lent Electr.c  Fields,  Steady  and  Alternating  I R  M.S.),"  by  Mr. 
G,  L.  Addenbrooke,  was  taken  as  read.  After  references  to  former 
work,  especially  on  surface  leakage,  tables  were  given  showing  an 
intimate  connection  between  the  losses  in  steady  and  alternating 
fields,  and  that  the  one  could  be  predicted  from  the  other  to  a  first 


approximation.  Curves  of  the  losses  in  from  1  to  4  seconds  np  to  40 
cycles  were  given  for  specimen  dielectrics.  Above  S  to  12  cycles, 
both  for  "  good "  and  "  poor "  dielectrics,  these  became  rising 
straight  lines.     The  salient  features  lay  below  about  16  cycles. 

The  formula  a  +  h  n  applied  to  all  i  dielectrics  for  frequencies 
above  about  8  cycles,  but  not  below.  Liquid  dielectrics  behave 
similarly  to  solid  with  certain  differences,  particularly  that  for  a 
given  resistance  the  ratio  of  the  steady  to  the  alternating  loss  was 
less  than  with  solids.  For  the  dielectrics  tabulated  these  losses 
varied  in  a  steady  field  from  1  to  1,300,000,  but  the  corresponding 
alternating  losses  varied  only  from  1  to  1,100.  The  difference 
was  principally  in  the  "  good "  dielectrics,  the  alternating  losses 
in  which  at  40  cycles  were  vastly  larger  than  those  in  a  steady 
field,  though  they  still  appeared  to  be  connected  with  them. 

Institntion  of  EJectrical  Engineers. — At  the  meeting  of  the 
Manohesteb  Local  Section  on  Tuesday  last,  Mr.  W.  R.  Cooper's 
paper  on  "  Electric  Cooking,  Mainly  from  the  Consumer's  Point  of 
View,"  was  read  and  discussed. 

Bristol  Association  of  Engineers. — The  concluding  meeting 
of  the  Session  1914-15  was  held  on  March  13th,  when  a  paper  on 
"Impulse  Electric  Clocks  "  was  read  by  Prof.  D.  Robertson. 

>'ortIiampton  Polytechnic  Institute.  —  The  course  of 
Advanced  Lectures  on  "  Electrical  Instruments  and  Switchgear," 
by  Mr.  A.  C,  Heap.  M.I.E.E.,  which  last  autumn  was  announced  to 
be  given  at  the  Northampton  Polytechnic  Institute  during  this 
spring,  had  to  be  cancelled,  as  urgent  engagements  caused  by  the 
continuance  of  hostilities  make  it  impossible  for  Mr.  Heap  to 
undertake  it  at  the  present  time. 

Electrical  Association  of  Australia. — The  annual  meeting  of 
the  Victorian  Section  was  held  at  Melbourne  in  December.  The 
report  of  the  Council  referred  to  the  amalgamation  of  the  Victorijin 
and  New  South  Wales  Associations,  to  the  licensing  of  wiremen, 
and  other  matters.  The  financial  position  is  sound,  and  the 
number  of  members  of  all  classes  is  226.  The  election  of  officers 
for  the  ensuing  year  resulted  as  follows :— President,  Mr.  W.  H. 
Alabaster ;  vice-presidents,  Messrs.  F.  A.  McCarty  and  A.  W. 
Kendall  ;  hon.  secretary,  Mr.  E.  H.  W.  West  wood.  At  the  conclusion 
of  the  ordinary  business  a  smoking  concert  was  held. —  ('mn. 
Enifinefr. 

Mr.  0.  W.  Brain.  M.I.E  E.,  Chief  Electrical  Engineer  for  Railways 
and  Tramways,  N.S.W.  Government,  has  accepted  the  position  of 
president  of  the  Electrical  Association  of  Australia.  Other  officers 
are  : — Vice-presidents,  W.  H.  Alabaster,  chief  assistant  electrical 
engineer,  Melbourne  City  Council  :  W.  H.  Myers,  assistant  engineer. 
Electrical  Branch,  N.S.W.  Government  Railways  and  Tramways 
(president  of  the  New  South  Wales  Section)  :  members  of  Council, 
Prof.  Henry  Payne  (Melbourne  University,  Engineering  Hapart- 
ment),  Mr.  W.  3.  Newbigin  (director,  Adams  .t  Co.,  Melbourne), 
Mr.  H.  R.  Forbes-Mackay  (city  electrical  engineer,  Sydney),  Mr. 
A.  C.  F.  Webb,  M.I.E.E.  (consulting  electrical  engineer,  Sydney). — 
Sydneji  Morning  Herald. 

Appointments      Vacant.— Meter      tester     (c2)    for 

Barrow-in-Furneas  Electricity  Department  ;  assistant  electrical 
engineer  (£125)  for  Aylesbury  U.D.C. ;  jointer  forStretford  I'.D.C. ; 
works  fitter  (60s.)  for  Rhondda  Electricity  and  Destructor  Works  ; 
junior  assistant  electrical  engineers  (l.'is.),  for  Xewcastle-upon- 
fyne  Electric  Supply  Co.  Particulars  are  given  in  our  advertise- 
ment pages. 

Tiie    Swedish    Iron    Ore    Railway.— As   previously 

announced,  electrical  working  was  commenced  on  .Tanuary  19th 
on  that  particular  section  of  the  Swedish  State  Railways  which 
.proceeds  from  Kiruna  to  Rikegransen,  and  which  has  a  length 
of  80  miles,  the  trains  representing  for  the  first  time  in  Europe,  it 
is  claimed,  loads  of  over  2,000  tons,  inclusive  of  locomotives, 
trucks  and  iron  ore.  The  working  of  the  service  takes  place 
under  specially  difficult  conditions,  as  the  line  is  the  most  northerly 
railway  in  the  world,  although  it  was  formerly  operated  with 
steam  locomotives,  naturally  with  a  considerably  lower  transport 
capacity  and  speed.  The  starting  point  of  the  railway  lies  nearly 
87  miles  to  the  north  of  the  Polar  Circle  ;  a  complete  Polar  climate 
prevails,  and  violent  snowstorms  occur,  with  degree  of  cold  of  3."/  (\ 
Nevertheless  it  is  stated  that  down  to  the  first  week  in  March  the 
working  of  the  railway  was  fully  maintained  without  any  inter- 
ruption. The  railway  is  used  for  the  transport  of  iron  ore,  which 
is  mined  at  Kirunavaara,  near  Kiruna.  to  the  Norwegian  frontier, 
whence  it  is  conveyed  to  Narvik,  on  the  Atlantic  Ocean,  and  each 
train  of  40  ore  trucks,  each  weighing  4t;  tons  loaded,  is  hauled  by 
two  electric  locomotives,  of  a  combined  length  of  120  ft.  The 
greatest  tractive  effect  on  the  draw -bar  is  said  to  amount  to  about 
10  tons.  In  addition  to  ore^and  passenger  trains,  one  fast  train 
runs  in  each  direction  daily,  and  forms  one  portion  of  the  Northern 
Express  between  Stockholm  and  Narvik.  The  power  station, 
which  is  155  miles  distant  from  the  terminus  of  the  railway,  is 
situated  at  the  Porjus  Falls,  where  40,000  n.\:  have  been  brought 
into  requisition  for  the  operation  of  the  line.  Single-phase  cur- 
rent, at  80.000  volts,  is  transmitted  by  overhead  conductors  to  sub- 
stations arranged  along  the  route,  where  it  is  converted  to  a 
suitable  pressure  for  the  engines.  As  Sweden  possesBcs  but  little 
native  coal  and  is  compelled  to  procure  most  of  her  supplies  from 
abroad,  the  substitution  of  electric  traction  by  the  use  of  water-power 
yields  certain  economic  advantages  to  the  State  from  this  point  of 
view,  as  well  as  from  others.  Thus  it  is  asserted  that  in  the 
present  case,  and  as  compared  with  the  former  steam  locomotion, 
it  has  been  possible  to  increase  the  train  capacity  by  10  percent, 
and  the  speed  by  50  per  cent.,  which  are  claimed  to  represent  an 
augmentation  of  7o  per  cent,  in  the  transport  of  iron  ore.  The 
work  has  been  carried  out  by  the  AUmanna  Sveneka  E.A.B.  in 
association  with  a  German    firm. 
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Eiieray  Losses  in  Electric  Lamps. — The  accom- 
panying diaffram  BhowB  very  clearly  how  the  new  half-watt  (erae- 
fiUed)  lamps  obtain  their  superior  efficiency  over  the  ordinary 
metal  lamps.  The  columns  in  the  diagram  show  the  losses 
occnrrin?  in  the  ordinary  vacnnm  lamp  when  operated  at  an  effi- 
ciency of  1  watt  per  candle  and  at  0'5  watt  per  candle,  as  compared 
to  the  losses  in  the  ffas-fiUed  or  half-watt  lamp  when  operated  at 
an  efficiency  of  0'6  watt  per  candle.  This  diae^ram  was  recently 
presented  in  a  paper  bsfore  the  Chicago  Engineering  Society  by 
Mr.  S.  E.  Doane. 

The  upriffht  colamns  show  how  the  energy  ia  dissipated  in  the 
lamps.  The  vacuum  lamp  when  operated  at  an  efficiency  of 
0'5  watt  per  candle  shows  smaller  losses  than  the  gas-filled  lamp 
at  similar  watts  per  candle  consumption,  due  to  the  energy  loss  in 
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the  gas  employed  in  the  gas-filled  lamp.  As  is  well  known,  how- 
ever, the  ordinary  metal  (vacuum)  lamp  operated  at  such  an 
efficiency  as  06  watt  per  candle  has  a  life  of  only  a  few  hours. 

On  the  other  hand,  the  gas-filled  (half-watt)  lamp  is  able  to  operate 
at  this  high  efficiency  with  satisfactory  life,  because  of  the  neutral 
gas  with  which  the  bulb  is  filled.  This  ga?,  by  preventing  the 
evaporation  of  the  filament  when  the  lamp  is  operated  at  a  high 
efficiency,  enables  the  half-watt  lamp  to  be  produced  with  a  com- 
mercial length  of  life. 

Energy  losses  due  to  the  inert  gas  in  the  gas-filled  lamp  are,  of 
course,  unavoidable  ;  but  in  spite  of  these  losses,  the  diagram 
shows  that  the  gas-filled  or  half-watt  lamp  makes  a  marked 
advance  in  efficiency  over  the  ordinary  vacuum  lamp  as  used 
commercially.  The  actual  energy  losses  in  each  type  of  lamp 
are  shown  in  full  detail,  so  that  one  can  readily  see  how  the 
remarkable  gain  in  efficiency  is  obtained  in  the  new  lamps. 

Russian  Hydro-Electric  Power. — The  Inland  Waters 

Department  has  prepared  an  explanatory  report  on  the  projected 
legal  regulations  for  using  Russian  waterfalls,  one  of  the  leading 
motives  in  respect  to  which  is  the  long-distance  transmission  of 
electrical  power,  having  in  view  the  exploitation  of  mines,  electro- 
chemistry and  metallurgy,  as  well  as  the  production  of  various 
materials  of  importance  to  agriculture.  But  above  all  the  governing 
idea  is  the  supply  of  hydro-electric  power  for  traction  purposes,  it 
being  considered  that  tlie  application  of  electric  traction  on  rail- 
ways becomes  more  and  more  imminent.  In  European  Russia  it  is 
calculated  that  24  rivers  can  yield  1,000,000  H.P.  without  counting 
the  rivers  of  the  Caucasus  ;  whilst  the  water  power  of  Siberia 
has  not  yet  been  investigated.  Some  writers  estimate  the  water- 
power  of  aU  Russia  at  12,000,000  H.P. 

The  Russian  Government  has  been  moved  to  take  this  step  by 
the  large  number  of  applications  made  to  it  for  water  power  con- 
cessions, which  began  to  bs  received  in  the  nineties  of  last  century. 
The  first  consideration  is  to  be  the  requirements  of  the  Govern- 
ment, which  points  to  the  need  for  a  general  Governmental  control ; 
whilst  it  is  recognised  that  almost  every  private  concession  involves 
some  Government  or  public  interest.  Tiie  jirojet  dp  loi  is  governed 
by  the  following  essential  conditions; — All  water  power  must 
primarily  be  at  the  disposition  of  the  Government,  which  may  use 
it  directly  for  the  public  good  or  lease  it  in  the  interests  of 
industries  requiring  Government  countenance.  Any  right  con- 
ceded to  private  individuals  may  not  be  for  an  indefinite  time  as  a 
private  right ;  but  must  have  a  term  to  allow  for  reconsideration 
of  the  conditions  and  objects  of  the  concession.  Water  power  used 
for  Government  or  public  purposes  must  be  considered  as  alien  to 
anything  in  the  form  of  private  exploitation.  It  should  always  be 
under  Government  inspection,  the  Government  being  free  to 
Bupress  abuses,  and  to  remove  injurious  consequences  of  a  monopo- 
listic character  :  and  in  the  case  of  need  the  sources  of  supply  of 
energy  may  be  appropriated  by  the  Government,  which  will  make 
suitable  compensation  to  conoessionaires  up  to  the  final  dates  of 
their  respective  contracts. 

Electrical    Developments    in    Italy. — Treating  the 

theme  of  "The  Present  and  the  Future  of  Electric  lostallations 
in  Italy,"  the  liiiisfu  Te.cnica  d' Elettrlcita  comes  to  the  following 
conclusions  : — Premising  that  the  war  will  occasion  a  long  period 
of  dear  coal,  as  French,  Belgian,  German  and  Bohemian  supplies 
will  be  interrupted,  and  only  England  and  America  will  be  able  to 
furnish  supplies,  at  enhanced  prices,  it  concludes  that  a  great 
opportunity  will  be  afforded  to  substitute  electricity  generated 
from  water-power  for  thermal  sources  of  energy,  and  generally  to 
enlarge  and  improve  existing  electric  plants.  Acoording  to  the 
last  official  statistics  (of  1911),  there  were  in  all  Italy  4(1,194 
motor  power  installations  of  a  total  horse-power  of  1,620,404,  of 


which  977,',)0r.  were  operated  with  electrical  energy.  The  statistics 
show  that  there  are  32.3.")7  water-driven  installations  of  a  capacity 
of  9.")1,836  H.P.,  of  which  ri8.">,s34  H.P.  are  converted  into  electric 
power  ;  7.264  installations  driven  by  steam  power,  with  a  capacity 
of  471,04.">  H.P.,  of  which  224,506  HP.  are  converted;  4,743  gas- 
driven  installations  of  a  total  capacity  of  167,501  h.p.,  of  which 
52,894  H.P.  are  converted  ;  and  1,830  installations  driven  by  either 
benzine,  petrol  or  other  substance,  the  total  capacity  being 
30,024  HP.,  of  which  14, (w2  H.P.  are  converted  into  electric  power. 

Fatalities. — Ielam. — An  inquest  was  held  at  Irlam  on 
March  1 7th,  on  Thos.  John  Roberts  (33),  who  was  j  immed  against  a 
girder  by  an  electric  crane  at  the  works  of  the  Partington  Steel 
and  Iron  Works.  Peter  McGowan,  electric  crane  driver,  said  he 
was  employed  at  the  works,  and  was  15  years  of  age. — The 
Coroner :  You  are  rather  young  to  have  charge  of  an  electric 
crane. — Mr.  Dobson  (secretary)  :  Not  for  this  class  of  crane. — Mr. 
Ireland,  H.M.  Inspector  of  Factories,  said  the  Board  of  Trade 
regulations  stipulated  18  years  of  age. — Witness,  continuing,  said 
he  was  working  the  crane,  and,  from  where  he  stood,  could  not  see 
anyone  near  the  girder.  It  appeared  from  further  evidence  that 
deceased  was  fastening  a  ladder  to  a  girder,  and  no  warning  bad 
been  given,  either  to  the  crane-driver  or  to  the  men  at  the  bottom 
of  the  ladder.-^A  verdict  of  "  Accidental  death  "  was  returned, 
and  Mr.  Loxley,  assistant  engineer,  said  that  in  future  he  would 
have  cranes  stopped  while  repairs  were  in  progress  on  the  gantry. 

Manchester. — A  verdict  of  "  Accidental  death,"  due  to  electric 
shock,  was  given  by  a  Manchester  Coroner's  jury,  on  Friday  last, 
after  investigating  the  circumstances  of  the  death  (which  took 
place  the  previous  day)  of  Edward  Sidney  Wigglesworth  (19),  an 
apprenticed  electrician  to  the  British  Westinghouse  Co.,  Ltd.,  at 
TraflEord  Park,  Daoeased  had  been  employed  in  the  works  for  four 
years,  and  in  the  testing-room  for  about  six  months.  Another 
electrician,  who  was  with  him,  said  that  on  looking  round  he  saw 
Wigglesworth  in  a  state  of  collapse.  He  was  apparently  holding  a 
live  wire  attached  to  the  transformer  ;  the  voltage  would  be  about 
440. 

Mr.  Fraser,  assistant  superintendent  of  the  electrical  department, 
said  that  the  cables  were  so  insulated  that  they  could  be  Fafely 
handled,  provided  a  man  kept  clear  of  the  obviously  bare  metal. 
The  floor  was  also  an  insulator.  On  bahalf  of  the  company.  Dr. 
Eastham,  barrister,  expressed  regret  at  the  accident,  and  sympa'.hy 
with  the  relatives  of  the  deceased. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  irith  the 
technical  or  the  commercial  aide  of  the  profettsiim  and  indHstry^ 
alito  electric  tramway  and  railwai/  officialSy  to  heep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — On  relinquishing  the  post  of 

station  superintendent  at  the  Battersea  electricity  works,  to  take  up 
the  position  of  generating  engineer  at  the  Reading  Electricity 
Supply  Co.'s  works,  Mr.  Alexander  Whitie  was  presented  by 
the  staff  with  a  silver-mounted  crystal  salad  bowl  and  servers.  In 
the  absence  of  the  chief  engineer,  Mr.  H.  F.  J.  Thompson,  the  chief 
assistant  engineer,  made  tne  presentation.  Mr.  Whitie  was  also 
presented  with  an  easy-chair  from  the  workmen,  and  several  other 
small  presents  from  individual  members  of  the  staff. 

The  Rochdale  Corporation  Electricity  Committee  last  week 
decided  to  give  further  extension  of  leave  to  Mb.  C.  Claremont 
Atchison,  the  electricity  works  manager,  who  recently  underweLt 
an  operation,  and  whose  recovery,  so  far,  has  not  been  quite  aa 
satisfactory  as  was  originally  hoped. 

The  Hackney  Borough  Council  has  been  recommended  to  place 
Me.  F.  C.  Grimwood,  sales  department  foreman,  on  the  stsLfE  uf 
the  Council,  at  a  fixed  salary  of  £130  per  annum. 

Mr.  W.  H.  Tuxniclifpe  has  resigned  the  position  of  engineer- 
in-charge  under  the  Morley  Corporation  and  is  taking  up  a  post  in 
the  Rotherham  Corporation  Tramways  Department. 

Tramway  OHicials.  — Mu.  H.  Pilling,  manager  and 
engineer  of  the  Acorington  Corporation  tramways,  is  one  of  the 
four  Selected  candidates  for  the  position  of  manager  of  the  South- 
ampton tramways.  The  salary  is  £400  per  annum.  Mr.  Pilling 
has  been  with  the  Accrington  Corporation  eight  years. 

(General. — Congratulations  to  !Mi!.  Duxoax  Watsox 
upon  his  election  last  wefk  to  be  an  Alderman  of  the  Borough  of 
Marylebone.  Alderman  Duncan  Watson,  who  is  chairman  of  the 
Electricity  Committee,  first  took  his  seat  in  the  Council  between 
four  and  five  years  ago. 

Mb.  John  McMillar,  who  has  for  24  years  been  with  the 
Electric  Construction  Co.,  at  Bushbury,  Wolverhampton,  and  has 
for  10  years  had  entire  control  of  the  switchgear  department,  is 
leaving.  The  staff  and  employes  have  presented  him  with  a  col- 
lection of  plate. 

Mr.  F.  Young,  electrician  to  the  municipal  tramways  at  Dover, 
has  resigned. 

The  Highways  Committee  of  the  L  .C.C.  recommends  that  Mr. 
G.  H.  Hume  be  appointed  chairman,  and  Mb.  J.  Prestige  vice- 
chairman  of  that  Committee. 

Mr.  W.  M.  Fdrniss  has  been  appointed  by  the  board  of 
directors  as  manager  of  the  Electric  Construction  Co.'s  Works, 
Wolverliampton,  in  succession  to  the  late  Mr.  William  Bulloch. 
Mr.  FarnisB  took  up  his  duties  as  manager  ae  from  17th  inst. 
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Oliituary. — Lieut.-Col.  Geo.  Hollingwoeth,  wlio  was 

well  known  in  Lancashire  eng'inefriafr  circles,  and  the  head  of  the 
firm  of  Hjoth  .*;  Hollingwor:h,  c-vil  and  consulting  engineers,  of 
Manchester,  and  also  consultiog  enjineer  and  part  proprietor  of 
the  Bredbury  Colliery  Co.,  died  at  his  residence,  Brinnineton  Lodge, 
Stockport,  on  Tuesday,  after  a  fortnight's  illnesp.  He  was  for 
some  years  connected  with  the  Lancashire  Territorials,  from  which 
he  retired  recently  with  the  rank  of  lieutenant-colonel.  Lieut.-Col. 
HoUingworth  was  about  60  yeara  of  age. 


NEW    COMPANIES    REGISTERED. 


Manley   &  Sandy   (1915),   Ltd.   (139,678).— This  company 

Wiis  r»-t;:ist<Te(I  on  March  17lh,  wilh  a  capitril  of  jt-l.**OU  in  ^l  shares,  to  take 
over  Iht:  assets  of  Maniey  &  Sandy,  Ltd.,  in  liquidation,  to  carry  on  the 
Ixisiness  of  c-l<-ctri,-:d  ;ind  mechanical  engineers  and  contractors,  suppliers  oi 
,  (ectricily,  manufacturers  of  :md  dealers  in  machinery,  electric,  magnetic, 
ifalvanic  and  other  apparatus,  etc.  The  subscribers  (with  one  share  each)  are  : 
G.  B.  f)obb.  Ki-lS,  Knightrider  Street,  E.C.,  manufacturer;  J.  VV.  Manley, 
Woodbury,  .New  Harnet,  Herts.,  engineer;  K.  B.  Dobb,  2,  Stone  Buildings, 
Lincoln's  Inn,  W.C,  solicitor.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  two  or  more  than  five;  the  first  are  G.  B.  Dobb,  J.  W. 
.Manley  and  R.  B.  Dobb.  Qualification  ;£r5.  Remuneration  (except  J.  VV. 
Manley)  £^.53  each  per  annum.  Solicitors;  While  &  OobD,  2,  Stone  Buildings, 
Lincoln's   fnn,   W.C. 

Mid^Somerset   Electric  Supply  Co.,  Ltd.   (139,699).— This 

..(imp-iny  w^is  ni^i^lciL-d  un  Mjixh  l!)Ui,  with  a  cipiial  of  ^,^".000  in  ^1  sharus, 
U)  adopt  ;tgret!ments  (1)  with  Christy  Bros.  &  Co.,  Ltd.,  for  construction  of 
plant,  and  (2)  with  C.  &  J.  Clark,  Ltd..  for  supply  of  electricity  in  bulk,  to 
take  a  transf<T  at  cost  price  of  a  Provisional  Order  acquired  in  the  name  of 
Christy  Bros,  &  Co..  Ltd.,  and  to  carry  on  the  business  indicated  by  the  title. 
The  subscribers  (with  one  share  each)  are:  K.  Christy,  53,  Broomfield  Koad, 
Chehnstord,  electrical  en  jointer ;  H.  B.  Clark,  Nclherleigh,  Street,  -Somerset, 
shoe  manufacturer;  J.  13.  Clark,  Overleigh  House,  Street,  Sonierset,  shoe 
manufacturer;  J.  C.  Morland,  The  Orchard,  Stro-t,  Somerset,  skin  rug  manu- 
facturer ;  J.  Purscy,  172,  High  Street,  Street.  .Somerset,  auctioneer;  F.  W. 
Voake.  9H.  High  Street,  Street,  .Soniersel.  butcher;  j.  E.  Ward.  Howling 
(ireen.  Street,  Somerset,  mill  manager.  Minimum  cash  subscription,  2,000 
shares.  The  number  of  directors  is  not  to  be  less  than  thne  or  more  than 
srven;  the  first  are  K.  Christy.  H.  B.  Clark,  J.  IJ.  Clark,  J.  C.  Morland.  j. 
1  ursey,  K.  W.  Voake  and  J.  E.  Ward.  Qualification,  50  shares.  Ri-munera- 
li(.'n   .!■■    fiM'd    by   the  company.     Solicitors:    DuHield.  &  Son,  Chehnsford. 

Tungsten,  Ltd,  (139,665). — This  company  was  registered 

on  March  Ifilh,  with  a  capital  of  ^"30,01)0  in  j^l  shares,  to  carry  on  the 
business  of  extractors,  producers,  refiners  and  manufacturers  of  tungsten, 
dealers  in  wolfram  and  tungsten  and  their  products,  metal  workers,  electrical 
t-ngineers,.  electric  lamp  makers,  etc.,  and  to  adopt  an  agreement  with  the 
National  Inclustrial  Syndicate,  Ltd.,  F.  W.  Warburton.  W.  W.  Crawford,  P. 
Kichardson  and  S.  Clarke.  The  purchase  consideration  is  ;^20,000  in  shares, 
to  be  allotted  as  to  10,000  to  the  National  Industrial  Syndicate,  Ltd.  (vendors), 
as  to  5.000  to  P.  Richardson,  and  as  to  5.000  to  S.  Clarke.  The  shares  are 
to  be  allotted  to  P.  Richardson  and  S.  Cl.irke  by  requttst  of  the  vendors  as 
cQnsid<'ration  for  services  rendered  and  for  underwiiling.  The  subscribers 
(with  one  share  each)  are  :  A.  W.  Bellman,  336,  Liverpool  Ro.id,  Highburv, 
N..  law  clerk;  R.  \V.  Eades,  91,  Shelley  Avenue,  M.mor  P.irk,  Essex,  clerk. 
Private  company.  The  numbnr  of  directors  is  not  to  be  less  than  Uvo  or 
more  than  live;  the  first  are  P.  Richardson,  S.  (.'larke  and  F.  W.  Warburlon. 
Qualification,  250  shares.  Remuneration,  ^^'200  each  per  annum  .-md  jCU)0 
extra  for  the  chairman,  with  any  further  remuner.'ilion  voted  by  the  company. 
Solicitors ;  Kenneth  Brown,  Baker,  Baker  &  Co.,  Lenno.\  House,  Norfolk 
Street,  W.C 

Seear,  Scott  &   Co.,  Ltd.    (139,663).— This  company  was 

ngistrrr.I  on  March  HJlli.  wilh  a  capital  of  ^:i,{)\)(i  in  ^:i  shares  (750  7  per 
cent.  pref.).  to  carry  on  the  business  of  railway,  motor,  cycle,  mechanical, 
electrical,  experimental  and  general  engineers  and  manufacturers,  model- 
makers,  etc.  The  subscribers  (with  one  share  each)  .'ire  :  E.  C  Seear,  16-17, 
Devonshire  Square,  E.C..  electrical  engineer;  J.  Scott,  51a,  St.  Peter's  .Street, 
Croydon,  engineer.  Private  company.  The  number  of  tlirectors  is  to  be  two; 
the  first  are  E.  C.  Seear  and  j.  Scott  (provisional  directors).  Solicitor  :  W. 
Drake.    45,    Ch.inciry    Lane.    W.C 

Newton  Brothers  (Derby),  Ltd.  (139.711). — Thiscoinpanv 

was  registered  on  March  20:h.  wi'th  a  capita!  of  ;^.:il.H00  in  £1  shares  (1.000 
employi^s"),  to  take  over  the  business  carried  on  ai  Alfreion  Road.  Beardsall. 
and  at  Derby,  as  "  Newton  Brothers,"  to  carry  on  ih<-  business  of  electrical 
and  mechanical  engineers,  manufacturers  and  workers  of  and  dealers  in 
electricity,  moliv,-  power  and  light,  manufacturers  of  :md  dealers  in  electric 
lighting  and  power  plants,  <]ynamos.  motors,  cranes,  pumps,  motor  vehicles, 
telegraphs,  telephones,  phonographs,  accumulators,  lamps  .ind  other  apparatus, 
foi.nders,  melal  workers,  tool  makers,  dealers  in  hardware,  etc.,  and  to  accept 
a  propos.il  in  writing  made  by  C.  A.  Newlon.  R.  Newton  and  M.  Newton. 
The  subscribers  (with  one  share  each)  ;ire  :  C.  A.  Newton,  Midl.md  Motel, 
Derby,  electrical  engineer;  R.  Newton,  31,  Hartington  .Street,  Derby,  elec- 
trical engineer.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  two  or  more  than  six;  Ihe  first  are  C.  A.  Newlon,  R.  Newton  and  IL 
Nr  wton  (all  permaneni).  Qualification  ^.".50,  Remumraiion  as  fixed  bT  the 
company.  Secretary:  E.  .\.  Swindall.  RegKiered  ufTue ;  21,  Market  Place, 
Derby. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Electric  Reduction  Co.,  Ltd. — :\  momoramlum  of  satis- 
faction in  full  un  l-.hru.irv  IMh,  1015,  of  d-bentures  dated  June  3jth,  lOO!*, 
securing    X-2.""".    Ii'>     been     filed. 

Brilliant  Arc   Lamp  &   Ln^ineeriuf^   Co.,    Ltd. — Issue  on 

February  2r(!i.  liU.'i.  i.f  £'}{]  d<hei)lures.  part  ot  a  series  ul  which  particulars 
have   already    been    filed. 

Flexible    Wheels,    Ltd. — Mortgaf^e  on    book  dobts    dated 

March  12ih.  1!M5.  to  Mcure  jTMO.  Holders:  A.  Whileb-x.  33.  Reed  Ponil 
W.ilk.   (.ide.i    Park,    and    S.    W.    Wnolner.    Temple    Chamht-rs,'    li.C. 

Carville  Site  &  Power  Co.,  Ltd.— Particulars  of  ^140.000 

H'hinim-^-.  .leatrd  DoKtnher  21sr.  1!)14.  and  secure.!  hv  trust  c\fr€i  dnted 
Ffbru.iry  2tith,  1015.  filed  purcu.nnt  to  SerLion  93  {H)  of  tlic  (.'nmpanies'  (Con- 
iolidatinn)  Act,  1008.  the  amount  of  the  present  issue  being  ;£^lfl.O0O.  Property 
charged  :  The  company's  undertaking  and  properly,  present  and  future, 
including  uncalled  capital  and  freehold  land  at  Carville,  Northumberland. 
Trustees :   Phu;ni.\  .\ssuiance  Co.,    Ltd.,  19,   Lombard  Street,    E.G. 


County  of  Dorset  Electric  Supply   Co.,   Ltd. — Particulars 

of  ^Tfi.OOO  debentures,  created  bv  resolutions  of  February  24th  and  December 
28th.  1914,  flled  pursuant  to  Section  93  (3)  of  the  Companies'  (Consolidation) 
Act,  igos.  the  amount  of  the  present  issue  being  ;£T3.000.  Property  charged  : 
The  company's  undertaking   and  property,  present  and  future,  including  capital 

(if   any).      Xo    trustees. 

Cambridge  Electric  Supply   Co..  Ltd.    (36,457).— Capital, 

jClOO.OCO  in  £.10  shares.  Return  clalfd  March  lOlh.  191.i.  0.909  shares  taken 
up,  i:9  per  share  called  up.  ;tr89,lSl  paid.  Mortgages  and  charges;  j£:41.000 
(£:30.000  debentures  and  ;{;n.UOO   lo.in   from   bankers). 

St.  James'  and  Pall  Mall  Electric  Light  Co.,  Ltd.  (26,01.5). 

—Capital  ;t:300.0l10  in  20,0flO  pnf.  and  41l.nilO  ord.  >hares  of  jC'^  each.  Return 
dated  March  2nd,  191.5.  .Ml  shares  taken  up.  £^5  per  share  called  up  on 
20,1)00  pref.  and  39.650  ord.;  £:29S.250  paid;  £:i,750  considered  as  paid  on  350 
shares.  Mortgages  and  charg.-s ;  £^150,000  3^  per  cent,  debenture  stock  and 
£236.729  4  per  cent,  guaranteed  di-henmrr  stork  of  the  Central  Electric 
Supply  Co.,  Ltd.,  being  half  of  the  total  loan  capital. 

India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 

(1.122CK— Capital  £812,000  in  .■.(I.IIOO  ord..  2.'>.0II0  pref..  and  6.200  unissued 
shares  of  £10  each.  Return  dated  J.inuarv  5lh,  191.'j.  50,000  ord  and  25,000 
pref.   sh.ues  taken  up;  £:7.'i0.000  p..id.      .Mortg.ages  and  charges:  £400.000. 

Auckland  Electric  Tramways  Co..  Ltd.  (61,199).— Capitil 

£;BOO.OOII  in  £1  shares  (150,000  prel.)..  Return  dated  November  5th,  1914. 
AU  shares  taken  up.  ^1  per  share  called  up;  £^585,100  paid,  ;£14,900  con- 
sidered  as  paid.      Mortgages  and    charges,    £:408,327. 

Westminster   Electric  Supply   Corporation,   Ltd.    (27,061). 

—Capital    £2.0(10,000     in    £5    shares    (200.11(111    orl.    :md  2n0.0i:iO    41     p'-r    cent, 

cum.   prel.).      Return   dated    March    Kith,    1915.     UH.OOO  ord.   and    110,IK)0   pref. 

shares  taken  up.  £"5  per  share  called  up;  £1,100,000  paid.  Mortgages  and 
charges,  £:250,000. 


CITY    NOTES. 


London  I  uited  Trauiwajs,  Ltd. 

The  diieetors  report  that  the  operation  of  the  uiKloitHking 
during  1914  resultod  in  gross  receipts  aiiKUiiiting  to  t"!-27,iS71. 
.^fter  iiddiiig  the  b;ilaiK-«  l)rought  forward  from  1913,  and 
tle<lucting  all  expense.^  chargeable  to  revenue,  ineliuhug  an 
appropriation  of  i'12..500  to  reserve  for  reconstruction  and 
renewals,  there  roiiiains  iE8,14'2.  The  dividend  on  the  prefer- 
ence shares  at  the  rate  of  one-half  per  cent,  per  annum  (paid 
in  July  last)  absorbed  i'6.'250,  leaving  £1.892  to  be  carried 
forward.  The  traffic  rec<>ipts  amounted  to  ±'ol6.838.  a  de- 
crea.se  of  £11,768  due  to  war  conditions.  Owing  to  the  number 
of  employes  who,  as  Reservists,  were  recalled  to  the  colours, 
it  was  found  necessarj'  to  reduce  the  services,  and  further 
reduction  had  subsequently  to  be  made  owing  to  the  enlist- 
ment of  employes  in  the  new  armies.  .381  men  are  serving 
with  the  Forces,  equivalent  to  about  24  per  c«nt.  of  the  entire 
staff.  During  the  year  a  consid<>rablc  length  of  track  has 
been  recon.stnicted,  and  £29,439  lia-s  been  charged  to  the 
reserve  for  recon.stru<'tion  and  renewals. 

Traffic  Scmmaicv. 
1913.  1914. 

53,5     .    Mileage   open 

62,fi45.125         Passengers   carried     

9,407.226        Car    miles   run  

8..55d,         .Average  receipts  per  car  mile       

1.26d.        Average  receipts  per  passenger    

3.18        Cars   in   stock  '.         

Annual  meeting  :  March  26th. 


,53.5 

6l.4,33,78;t 

8,996,S91 

8.47d. 

1.17d. 
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WeniTS.s  and  District  Traiinvav.s  (o..  Ltd. — I'residing 

at  the  annual  meeting  in  Edinburfrh,  Mr,  George  Balfoar  said 
that  the  receipts  for  1914  showed  a  decrease  of  about  £1,000, 
due  entirely  to  the  effect  of  the  war  on  the  districts  through  which 
the  compuny'fl  lines  run.  Notwithatanding  the  reduction  in  g-ross 
receipts,  the  net  balance  carried  to  the  net  profit  and  loss  account 
was  £6,819,  only  £74.5  less  than  a  year  ago,  owiner  to  economies  in 
operating  and  general  reduction  in  expenses.  Takine  all  the  cir- 
cumstances into  consideration,  he  thought  the  shareholders  were  to 
be  congratulated  on  the  result.  Daring  the  year  the  doubling  of 
the  track,  with  a  view  to  expediting  the  service  from  Leven  to 
Kirkcaldy,  was  completed  on  a  considerable  portion  of  the  system, 
and  there  was  no  doubt  that  this  had  materially  improved  the 
value  of  the  property. 

South     Mftio|iolifan      Klectric     Traiinvavs    and 

Llgrhtln^  Co.,  Ltd.— The  revenue  for  1911  amounted  to  £fi5:«l. 
The  available  balance  is  £  li>,721,  and  the  directors  propose  to  place 
£4, .500  to  reserve,  against  £5,000,  to  pay  a  dividend  at  the  rate  of 
I'l  per  cent,  per  annum  on  the  preference  shares  for  the  year,  191.'?, 
and  to  pay  on  account  ot  preference  dividend  for  I'M  I  at  the  rate 
of  1  per  cent.,  carrying  forward  £3.51. 

Stock  Eiclianifc  \otice.  —  The  Committee  has  ap- 
pointed Wednesday,  April  14th,  a  special  settling  day  in — 

General  Eleetrio  Co.,  Ltd.— Further  Issue  o(  10,000  ordinir;  Bliareg  o(  ilO 
each,  fully  paid,  Nns.  40.001  to  50,000 ;  and  .30,000  0  per  cent,  cumulative  pre- 
lerenca  sb'aros  of  £10  each,  fully  paid,  Noe.  40,001  to  70,000, 

The  preference  shares  mentioned  are  to  be  ollicially  quoted. 

Keduction    of    ('a|)ital.— Turnf.hs    .t     Ma.wille, 

Ltd.,  and  Rewced. — A  petition  for  contintiing  the  reduction  of 
the  capital  from  £50,000  to  £39,994  is  to  be  heard  on  .March  ::0th. 

Robey  &  Co..  Ltd. — Dividends  of  1  per  cent.,  free  of 
income-tax,  on  the  ordinary  and  preference  shares  for  the  year  are 
recommended, 

Winnijiea:  Llcctric  Railway  (o. — A  dividend  of 
2{  per  cent,  for  the  quarter  ending  the  'Ust  inet,  ie  announced. 
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Metropolitan  Electric  Tramways.  Ltd. 

The  revenue  for  1914  amounted  to  ;£531,587.  After  adding  the 
balance  brought  forward  fioai  1913,  and  deducting  all  ex- 
penses chargeable  tt>  revenue,  there  remains  an  available 
balance  of  £47,(i()5.  There  is  to  be  placed  to  reserve  account 
.il-i.mXl.  dividend  on  the  preference  shares  absorbs  ;£-2o,0U0, 
dividend  on  the  ordinary  shares  at  the  rate  of  -2  per  c-ent. 
.i'9.487,  and  there  is  to  be  carried  forward  flJlS.  £7,880 
45  per  cent,  debenture  stock  and  i'H.9oU  5  per  cent,  debenture 
st<x;k  has  been  bought  and  caiuelled  during  the  year,  Tlie. 
traffic  receipts  amount<Hl  to  £407,41.5,  a  decrease  of  "±'8.511  due 
to  war  conditions.  Owing  to  the  number  of  employes  w-ho, 
as  Reservists,  were  recalled  to  the  &ilonrs,  it  was  found  neces- 
sary to  reduce  the  .services  in  .'\ngn,st  last.  Further  reduc- 
tions had  sub.sequently  to  be  made  ow-ing  to  the  enlistment  of 
emplo>es  in  the  new  armies.  484  employes,  equivalent  to 
about  -lo  pel  .  .nt.  <  f  thr  t<ital  staff,  are  serving  ifi  the  Army 
01'  Navy. 

'I  he  throuyli  tunninj^  ;irr;in;;[cilu'nts  with  the  L.C.C.  were  extended  in 
September  I;ist  to  the  eonip;inv'.s  Great  North  Ru,^d  route,  ihrouyh  services 
h^'inj*  operated  from  l>;irfiel  and  Xorth  Kinchlcy  t'iti  Hij^hgate  to  the  Euston  and 
Motr-lale  termini  of  the  C"ounl>'  Cuuneil's  tr.i'mwav  system,  and  thereupon  the 
.mnual  payment  of  ;£r2..500  made  by  the  company  to  the  L.C.C.  in  respect  of 
the   .\rchway    Road    tramway    automnti#allv    ceased. 

The    County    of    Hertford    Lijjht    Railw.iys    (Watford    and    Buslicv    .Abandon-  , 
ment)    Order,    which    was    promoted    by    the    Hertfordshire    County  'Council    in 
pursuance  of   the   agreement   with    the  'company   referred   to   in    the   last    report, 
was  confirmed  by  the    Board  of  Trade   in  February  last. 

The  bn.siness  of  the  North  Metropolitan  Electric  Power 
Supply  Co.,  in  .spite  of  the  decrease  in  the  number  of  units 
supplied  for  traction  purjxises  during  the  last  five  months  of 
the  year,  hiis  been  .sati.sfactorily  maintained :  the  total  number 
of  units  .'jold  during  1914  amounted  to  80,869.118.  an  increa.se 
of  apprtwimately  7  per  cent,  over  the  figures  for  the  preceding 
year.  Mr.  George  Richardson  has  resigned  his  eeat  on  the 
lx)ard  on  account  of  ill-health.  Mr.  E.  Garcke  offers  himself 
for  re-election. 

Traffic  Summary. 
191,1.  ]i„4. 

,'>G.2.»0         Mileage    open  ...  ."iG.^.'ifl 

,04  4i*fi.(Ul         I'assenRers  carriel      ...  ...     n:l,:j2.'i.l70 

12,2,55,429         Car  n^iles  run  11,479. ."tM2 

9.3Td.         Ave-.ige  receipts  per  car  mil,  9,77d. 

1.20d.        .Average  rcreipts  per  passen^   :  1  20,1 

313        Cars    in   stock  ...  :il2 

.\nnual  meeting  :  March  2Gtli. 


London  and  .«»uburl(an  Traction  Co.,  Ltd. 

The  revenue  l<ir  1914,  consisting  almost  entirely  of  cUvidends 
and  interest  uix>n  investments  in  and  loans  to  "the  subsidiary 
compames,  amounted  to  A']  18.580,  as  compared  with  £l(l5,:i7.i. 
After  detlucting  all  expenses  chargeable  to  revenue,  including 
interest  upon  debenture  stocks  and  loans  and  making  provi- 
sion for  the  sinking  fund  charges  upon  the  5  per  cent,  deben- 
ture stock,  there  remains  £83,6-27,  making,  with  £8.597 
brought  forward,  £92,-2-24  available  for  dividends.  ■  Out  of  this 
there  has  already  been  paid  the  lull  dividend  on  the  5  per 
cent.  cum.  pref.  shares  and  an  interim  dividend  at  the  rate  of 
1  per  cent,  per  annum  on  the  ordinarv  shares  for  the  half- 
year  ende<i  -June  30th  last,  leaving  £2."S86  to  carry  forward. 
In  July  last  the  directors  felt  justiticxl.  in  view  of  the  improv- 
ing results  then  shown  by  the  subsidiaiy  companies,  in 
declaring  an  interim  dividend  at  the  rate  o"f  1  per  cent.'  per 
annuni  upon  the  ordinary  shares  for  the  half-year  ended  June 
30th  last,  and  they  had  at  that  time  no  reason  to  believe  that 
this  rate  of  dividend  could  not  be  maintained  for  the  whole 
year.  The  wai-  has  had  an  adverse  effect  upon  the  tramway 
receipts,  with  the  result  that  the  revenue  received  bv  the  com- 
pany for  the  year  as  a  whole  does  not  admit  of  the  pavinent 
of  any  further  dividend  on  the  ordinaiy  shares.  In  March 
last  £3.5(.M.l00  5  per  cent.  "  .\  "  debenture  stock,  .secured  {infer 
ah(i)  upon  a  like  amount  of  uni.ssued  4^  per  cent,  first  mort- 
gage debentme  stock  was  created  and  sold.  Additional  shares 
m  the  Metropolitan  Electric  Tramways,  Ltd.,  and  the  London 
Inited  Tramways.  Ltd..  have  been  acquired  in  pm-suance  of 
the  scheme  of  consolidation  referred  to  in  the  last  report,  and 
the  following  capital  of  the  company  has  been  is.sued  as  fully 
paid  :— £3,2.30  in  H  per  cent,  firist  mort.  deb.  stock.  £]0  S;J3 
iQ  o  per  cent.  cum.  pref.  shares,   £5,237  in  ordinary  shares 


Windsor  Electrical  Installation  Co..  Ltd. 

The  capital  expenditure  dm'ing  1914  amounted  to  £9.33,  bring- 
ing the  total  up  to  £94.166.  The  profit  (including  £4(18 
brought  forward)  was  £6,451,  from  which  the  following  .suras 
are  deducted  :— Debenture  and  other  interest  £701,  dividend 
on  5  per  cent,  preference  shares  £1,086,  depreciation,  renewal 
and  reserve  fund  £2,000,  directors'  fees  £3.50,  leaving  £2,.314. 
Out  of  this  a  di\idend  of  4  per  cent.,  less  income  tax,  is  re- 
commended on  the  ordinarj-  shares,  and  £468  is  to  be  carried 
forward.  The  absence  of  the  Court  from  Windsor,  and  the 
precautionary  measures  taken  by  the  Home  Office  in  restricting 
the  hghtmg  in  the  area,  have  adversely  affected  the  revenue'? 
During  the  year  new  lamps  were  connected  equivalent  to 
■j.bii  of  S-c.r..  making  the  total  50,603  lamps.  The  board 
regret  the  death  of  their  colleague,  Mr.  Edward  Eilev,  but 
they  do  not  propose  to  fill  the  vacancy. 


81oun-Ii  and  Datcliet  Electric  Supply  Co.,  Ltd. 

The  capital  expenditure  dm-ing  1914  was  £2,727,  bringing  the 
total  up  to  £67,073.  The  new  expenditure  chiefly  represents 
the  provision  of  a  new  feeder  cable  from  the  works  to  Slough, 
t(i  meet  the  growing  demand  for  electricity.  The  equivalent 
of  1,227  additional  lamps  of  8-c.i'.  have  been  connected. 


Year. 
1912 
1913 
1914 


Lamps  and  motors 

connected.  I'nits  sold.  Reyenue. 

25,914     810.733    /:8,546 

27,630     S42,389     ;^8,9(XP 

28,857     831.803     ;t"8.956 


The  revenue  \\tuild  have  show'n  a  considerable  increase  but 
for  the  war  regulations  put  into  force  b}'  the  Government 
restricting  the  lighting  over  the  whole  area.  The  total  net 
profit  available  lor  distribution  is  £4,8:30.  £1,3-50  is  to  be 
alliicated  U>  depreciatiim  and  reserve,  bringing  it  up  to  £8,6)20, 
and  a  dividend  of  5  per  cent,  per  annum,  less  income  tax,  is 
recommended,  £427  being  canned  forward: 


Altrincliani  Electric  Supply,  Ltd.— Mr.  C.  J.  Ford, 

presiding  at  the  annual  meeting,  nelQ  on  9th  inst,,  said  that  they 
uad  spent  £981  on  new  transformers,  and  that  expenditure  had 
had  the  effect  of  largely  reducing-  the  quantity  of  current 
unaccounted  for,  which  was  now  18  per  cent,  of  the  total 
generated,  against  47  per  cent,  in  1910,  When  the  remainder  of 
the  old  transformers  were  renewed,  there  would  be  a  still  larger 
saving.  A  satisfactory  increase  in  the  demand  for  power  might  be 
expected  in  the  near  future  ;  but  for  the  insufficiency  of  labour 
preventing  night  work,  the  demand  from  such  of  the  factories 
would  have  been  larger.  Lighting  loads  were  affected  by  hoose- 
holders'  economies.  Lastyearthey  spent  £5,300  on  capital  account, 
and  this  year  they  would  have  to  spend  £7,000,  mainly  for  new 
generating  plant.  The  sole  reason  for  their  applying  for  a  new 
prov.  order  was  to  enable  them  to  remodel  the  capital  of  the  com- 
pany, as  that  could  not  be  achieved  by  any  other  means.  The 
report  was  adopted. 

Mineliead  Electric  Supply  Co.,  Ltd.— The  directors 

report  that  in  spite  of  the  fact  that  the  season  in  Minehead  was 
very  adversely  affected  by  the  war.  a  further  expansion  of  business 
occurred  during  1914,  the  total  units  sold  amounting  to  224,626,  aa 
compared  with  212,9i;9  for  the  previous  year.  Certain  economies 
in  working  have  been  effected — the  works  costs  now  standing  at 
the  low  figure  of  '7'M.  per  unit  sold — an  exceptionally  low  coft  for 
a  station  of  this  size.  Daring  the  year  the  plant  has  been  well 
maintained  and  a  number  of  new  consumers  have  been  connected. 
The  profit  on  trading,  after  payment  of  interest  on  debentnrep,  kc, 
amounts  to  £1,967,  plus  £21  brought  forward,  less  income-tax 
£63  and  a  year's  dividend  on  the  preference  shares  £450,  leaving 
£\J''k  a  dividend  of  8J  per  cent,  per  annum  on  the  ordinary 
shares  (less  tax)  requires  £216  ;  bonuses  to  managing  director  and 
manager  and  secretary  £115  ;  there  is  to  be  put  to  depreciation  and 
reserve  fund  (making  same  into  £4,000)  £1,000  ;  leaving  to  cany 
forward  £14,').  The  directors  record  the  death  of  Mr.  E.  Culver- 
well,  a  director. 

Carmarthen   Electric  Sujjply  Co..   Ltd.— Mr.  W.  A. 

Sohultz  presided  at  the  annual  meeting  held  recently.  The  report 
submitted  showed  a  profit  of  £1,293,  after  providing  for  all  work- 
ing charges.  A  dividend  of  5  per  cent,  for  the  year  on  the  ordinary 
shares  was  rpcommended.  The  consumers  numbered  444,  as  com- 
pared with  374  in  1913,  and  they  were  still  increasing.  The  chair- 
man said  that  the  company  was  in  a  thoronghly  satisfactcry 
position,  and  though  they  would  be  justified  in  raising  the  price  of 
electricity,  they  would  not  do  so  unless  they  were  compelled,  Mr. 
Blagdon  Richards,  who  seconded,  complimented  the  manager  (Mr. 
H,  H.  Arthur),  and  said  that  if  perchance  they  lost  the  public 
lighting,  they  would  still  bS  able  to  pay  the  same  dividends  as  in 
the  past.  Sixteen  new  consumers  had  been  secured  since  the 
beginning  of  the  year.  They  had  come  to  the  end  of  neceseary 
capital  expenditure. 

Barton  Electric  Lifflit  Supply  Co..  Ltd.— The  annual 

meeting  was  held  recently,  and  Mr.  F.  Hopper,  the  chairman, 
referred  to  the  satisfactory  profit  of  the  year.  The  number  of  con- 
sumers had  increased  by  over  60  per  cent.,  and  there  was  every 
prospect  of  a  continuance  of  such  increase.  There  was  an  un- 
abated demand  for  light  and  power,  and  with  the  attention  to 
detail  which  the  directors  were  giving,  there  was  an  excellent 
prospect  that  given  ordinary  conditions  the  accounts  would  show 
better  and  better  each  year  in  the  future.  Mr.  L.  CoUison,  in 
seconding,  pointed  out  that  the  capital  of  the  company  compared 
most  favourably  with  that  of  other  companies  in  similar  places. 
He  felt  sure  that  the  shareholders  would  very  soon  look  upon  their 
holdings  as  a  safe,  remunerative  and  appreciating  investment. 

Liverpool  District  Liffhtinir  Co..  Ltd. — During  1914 

there  was  satisfactory  progress,  .">,733  lamps  having  been  connected. 
535,526  units  were  sold,  compared  with  504.247  for  1913,  The  new 
steam  engine  and  dynamo,  in  use  since  May  last,  have  materially 
assisted  in  producing  the  extra  profits.  The  directors  do  not 
anticipate  any  serious  expenditure  on  capital  account  this  year. 
After  paying  4  per  cent,  for  the  year,  £728  is  to  be  carried 
forward. 

Arbroath  Electric  Liffht  and  Power  Co..  Ltd.— The 

annual  report  shows  a  profit  for  the  year  amounting  to  £1,499. 
The  balance  in  hand  amounts  to  £1,037,  which  is  to  be  carried 
forward  to  next  year.  The  number  of  consumers  is  steadily 
increasing^ 
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I'rbau  Electric  Supply  Co.,  Ltd. 

The  gniss  profits  for  1!I14  amount  to  ±'68,902,  as  compared 
with  .i'(54.S9.5  a  year  ago,  and  after  deducting  the  expenses 
shown  in  the  profit  and  loss  account,  a  balance  of  £65,600  is 
carried  down  to  net  profit  and  loss  account.  In  the  latter 
account  the  amounts  inquired  for  interest  and  debenture  st<ick 
ndiMiiption  absorb  .£4;i,'283,  leaving  an  available  balance,  in- 
cluding i'i.iyi  brought  forward,  of  f'2:i4U4,  which  the  direc- 
tor,s  recommend  should  be  applied  as  follows  : — To  dividend  of 
5  per  cent,  for  the  year  on  the  preference  shares  £V2.o'KI.  to 
reserve  for  depieciation  ilO.tKW.  The  follow-ing  table  shows 
profits  and  the  equivalent  in  3-3  watt  lami>s  connected  at  31st 
December  of  each  year  :  — 

Lamps.  Profits. 

1912.  1913.  1S)14.  1912,  1913.  19U. 

Hawick            70,2.'51  76,964  82,(J6,'>  £4,788  £4,952  ±'5,.5U3 

Stamfonl          34,515  40,261  44,985  1,629  2,1X14  2,351 

Weybridge  and  Walton     ..         ..  71,862  78,725  86,545  6,963  5.881  6,281 

Godalming 35,618  37,7.59  4(1,268  3,416  8,443  8,(>40 

Twickenham  and  district           ..  129,466  146,462  167,4S)2  11,U12  lv!,129  12,128 

Dartmouth 25,274  26,539  27,393  2,410  2,171  1,821 

Camborne  and    Redruth   I"  A  "I  i  ,  .r  q^  ,»,  „,„  ,„„  0,7  J    7,684      7,882      7,477 
and  Cornwall  ("B")  y  146,964  179,038  igj,877  j    .,  g  „      ,.  ^j  „      ..  ^  „ 

(.  6,286  11,775  17,32.'; 

Newton  Alibot          22,761  24,950  28,647  2,003  2,2.52  2,549 

Grantham 40,586  42,902  46.235  3,132  8,182  5,636 

Glossoi)            33,125  35,422  36,390  2,898  2,651  3,018 

Berwick           23,831  24,9.58  26,721  1,615  1,728  1,548 

Caterham        18,426  19,916  21,079  1,927  2,074  1,925 

Newbury          24,9a6  26,423  28,222  2,873  2,746  3,.5n5 

Totals 677,495  760,319  83C;519  £57,436  £64,871  £74,107 

For  the  previous  year  the  available  balance  was  £23,021, 
out  of  w'hich  £12,1100  was  put  to  reserve  for  depreciation,  4 
per  cent.  <)n  the  preference  .sliares  absorbed  £10,01X1,  and  £1,021 
was  canicd  forward.  The  balance  of  the  5  per  cent,  dividend 
was  then  satisfied  by  funded  dividend  certihcates. 

.\nnual  meeting  :  March  31st. 


W.  T.  Henlejs  Telegraph  Works,  Ltd. 

Mb.  Sydney  Gedge  i)resided  on  Friday  at  the  annual  meeting 
held  at  the  ottices,  l-i  and  14,  tilomheid  Street,  E.G.    He  nrst 
referred  to  the  tieath  of   Mr.  ,i'.   Newton,  at  the  age  of  yO, 
who   up    till  last  year  ha.d  been  a  director  of  the  company 
since  its  commencement,    'ihe  directors  had  made  their  annual 
visit  to  the  works  at  Greenwich  and  Graveseud,  and  every  visit 
only  .showed  what  great  improvements  were  being  made,     liy 
extensions   and    reiui'augement   their   Greenwich   works   were 
becoming  as  convenient  as  the  area  of  the  site  W'ould   allow. 
At  Gravosend  they  had  a,  line  area  and  were  gradually  using 
up  that   area  by  erecting  works  lor  the  caiTying*on  of  the 
growing   business   of   the  company.     Ihey  had  to    a   certain 
extent   sufl'ered  -a  loss  of  business  by  the  war  in  two   ways. 
First,  many  of  those  who  supported  golf  and  bought  the  com- 
pany's  balls  were  hghting  ui  the  front,  with  the  result  that 
the   orders  for   golf   balls  had  almost  entirely  ceased.      Ihey 
had,   however,   been  able   to  employ  the   women  engaged  on 
their  manufacture  on  other  things  in  the  works.     Otherwise 
it  might  be  said  that  the  effect  ot  the  war  on  their  trade  had 
not    been   very  great.     No  doubt  they  had   lost  .some  <irders, 
but,  on  the  whole,  the  orders  they  obtained  from  the  Govern- 
ment on  account  of  the  war  perfiaps  rather  more  than  com- 
pensated them  for  other,  losses.    Of  course,  these  orders  cause<l 
great  anxiety,   but  he  hoped  it    would    never  be   said    that 
Henley's  works   turned  out  anything  which  w.is  not  as   per- 
fectly nuide  as  it  was  possible  to  make  it.     When  they  came 
to  uianufacture  that  was  a  <lifl'ei-ent  thing.     Manufacture  had 
become   more  diflicult  and  expensive.     'Ihey  had   had    higher 
prices  and  increa.sed  wages,  and  also  what,  jierhaps,  ought  to 
be  mentioned  first,  the-  lo.s,s  of  men  going  to  the  .Xrmy.    They 
regretted    this  and  rejoiced  at  it.     Ihey  rejoiced   that  out  of 
their  staff  .'!3:i  men  had  gone  to  the  front  and  they  had  only 
heard  of   three  ileatlis  so  far.     They  ha<l  suffered   in  I'espect 
of  the.se  ni<>n  going,  but  it  had  not  preventi^l  them  going  on 
with  certain  necessary  extensions,  alth(uigh  owing  to  the  high 
lirices  they  were  follow'ing  the  old  motto  and   making   haste 
by  going  slowly.     While  they  were  endeavouring  to  keep  pace 
with  their  actual  wants,   they  were  not  doing  more  th,-in  was 
really   nece.ssary    at   the   present  time   whilst  the  high   jiriees 
remained.     .\s  to  the  accounts,  there  was  an  increase  in  every 
important    item.     The    tra<le   profits   were   £6,(KK)   or   .£7,(KKi, 
which  was  a  few  thousand   more  than-  the  year  before.     The 
other  day  he  took  out  the  figures  for  the  last  ten  yeare  and 
divided  them  in  three-year   periods,   and  found  that  in  ejich 
succeeding  three  years  there  had  been  a  steady  increase.     In 
each    year  they  had  been   able  to  pay    the   same  or  greater 
dividends  and   put  an   increasing  siini  to  reserve,   with    th« 
result    that   thev    bad    a    reserve   account   of    no    less    than 
£215,000.  whilst  to  that  they  were  adding  £20,0(10  this  year, 
making  a  ivserve  account  of  £235.000,  which  on   an  ordinary 
capital  of  £'200,0<TO  might  be  considered  to  be  most  satisfactory. 
With  regard  to  their  investments  in  consols  and  other  trustee 
securities,  last  year  they  reserved  £15.603  against  that  sum. 
and  thus  the^e  investments,  which  cost  thera   £97,007.  e-tnnd 
at  £ftl.403.     They  did  not   think  it  neoe.ssaiw  to  reserve  any- 
thing more  tbis  year  against  these    securities.     With  regard 
to  the  profit  and  loss  account,  they  had  put  by  for  deprecia- 
tion- of  machinery  £10,700,  which  was  nithev  more  than  last 


year,  and  they  were  able  to  carry  to  the  general  account 
£90,12-5,  which  was  about  £400  or  £.500  less  than  last  year, 
and  they  were  able  to  pay  'a  dividend  of  15  per  cent,  and  a 
bonus  (jf  5  per  cent.  Some  of  them  would  regret  that  they 
were  not  declaring  the  dividend  free  of  income  tax,  but  they 
thought  it  better  to  make  the  change  now  than  wait  until  tlie 
tax  was  increased,  as  it  was  bound  to  be.  The  Chairman 
next  referred  to  the  provision  made  for  the  dependents  of  the 
men  who  had  joined  the  colours.  At  present  it  was  costing 
them  £3,000  a  year,  but  it  might  be  heavier,  and  they  had  set 
aside  a  si>ecial  reserve  of  £10,01X1.  When  the  war  was  over 
if  it  was  not  used  it  could  then  be  dealt  with.  He  was  assured 
by  the  managers  of  the  works  that  dming  the  year  the  work 
had  been  done  well,  quietly  and  contentedly.  They  had  been 
going  into  the  question  of  the  rise  in  the  cost  of  living,  and 
had  made  an  arrangement  with  which  he  believed  the  Work- 
men would  be  satisfied.  Tliey  had  also  been  considering  the 
establishment  of  a  i^ension  scheme,  but  that  had  been  post- 
ix)ned  in  consequence  of  the  war.  In  conclusion,  the  Chair- 
man dealt  at  length  with  the  war  and  gave  his  reasons  for 
believing  that  it  wcnild  last  at  least  another  year. 

Mr.    G.    SiTTON     (Managing    Director),    in    seconding    the 
motion,  ."iaid  that  1913  was  the  best  trading  year  in  the  com- 
pany's  history,   and  .at  the  last  meeting    he    told   them   that 
they  went  forward  with  the  promi.se  that  in  1914  the  results 
would  exceed  the  year  1913.    They  had  rea.son  for  thinking  so. 
for   they  had  several   large  contracts  on  their  books  at  that 
time,  the  market  prices  for  raw  materials   were   steady,  and 
the  trade  of  the  country  generally  was  good.     They  had  made 
a  reputation  for  golf  balls  which  had  resulted  in  a  consider- 
able industry  outside  electric  cables.     W-hen  it  came  to  the 
war  all   these  things  were  upset.     Tlie  large   contracts   were 
partially  clo.sed   down;   they  had  to  go  slowly  at   the  request 
of  their  customers;   market   prices  were  anyhow;  and  it  be- 
came a  difficulty  to  get  materials  at  all.    The  golf  ball  trade 
collapsed,  although  they  made  a  grwd  profit  on  their  siiring 
trade.     But,  notwithstanding  all  this,  the  profits  of  the  com- 
pany were  greater  than  in  the  previous  year  and,  what  was 
perhaps  even  more  .satisfactory,  the  turnover  of  the  company 
had  been   larger  in  1914  than  it  had   ever  been  before.     But 
neither  the  turnover  nor  the  profits  had  been  increased  by  war 
material.     They   supplied    large    quantities  of   g(:K)ds  for   the 
.\dniiralty   and    the   War  Department,   and    orders  had   been 
iiKU'e   numerous  during    the    five   months   ending   December 
than  was  usual,   but  the  oi'dinary  work  which  had  been  dis- 
placed was  greater  than  the  amount  of  work  they  had  done 
for  the  Ciovernment.     He  wanted  to  make  it  quite  clear  that 
they  were  not  making  large  prtifits  out  of  war  materials  an<l 
that  the  incidence  of  the  war  had  put  back  their  profit.  What 
1915  was  going  to  l>e  he  could  not  say.    They  were  busy  with 
war  material,   but  the  work    done    for  the  War  Department 
necessitated    new    machinei-y.        The    War    De[iartmetit   had 
bought   practically   nothing   from   them  .since   the   Ho<>r   war. 
and  now   to  supply  the  department  they  had  to   install  new 
iijachinery.     .-\t  the  end  of  the  war  that  machineiy  could  only 
be  partially  employed.   an<l  tlw^  cost  of  it  would   go   to  swell 
the  depreciation  they  would  have  to  write  off.     So  far  as  the 
Admiralty    was   concerned   that  did   not  apjdy.  for   they   had 
always  done   work   for  them;    but   there   again   it  ha<l    to  be 
remendiered  that  by  the  extraordinary  pressure  being  put  on 
them  to  turn  out  work  quickly,  the  futun\  toa  ci'rtain  extent, 
was  being  mortgaged.     Th(>  shareholders  might  a.sk  why  they 
did  not  charge  prices  which    wduld  cover  the  eventuality  of 
scrapping  the  machinery.     Rightly  or  wrongly,  that  was  not 
the   view    the  nuinagement  took  of  their  res]x)nsiliility  with 
regard  to  supplying  the  Government.    They  t<x)k  the  ri.sk  of 
h<nv  much   use  the   machinery  was  going  to  be  put  to.      Tlie 
war  ndght  last  six  months  or  six  years,  and  if  it  lasted  for  six 
years   thi>   ma<hineiy    would   Ix^    employed  <hiring   the  period 
and  written  off  by  (lepreciation.    Therefore,  the  loss  on  depre- 
ciation   would    be   greater'   according    to    the   shortness    of   the 
war.     He  might  t-ell   lliem   that  at  the  outbreak   of    the  war 
they  wrote  to  the  .-\<lmiralty  and  placed  at  their  disi>os;il   the 
works  of  the  comjiany.     They  placed  the  works  at  their  dis- 
posal  for  anything  they   might   require,   and    said   that   with 
regard  to  payment  they  wow  prepared  to  leave  the  percentage 
of    profit    entirely   to    the  (iovernment   Departuu-nt.       Tliey. 
therefore,  could   not  be    put  amongst   those  contractors   who 
were  .said  to  be  making  a  large  sum  of  money  from  the  coun- 
try.     With    regard    to    the   £|{I,<HKI   special    reserve   which    the 
Chairman   had  referred   t<i.  be  could  s<'e   that  the  cost  to  the 
company  would  be  mon-  than  £10.(KK».  for  the  bonus   which 
had  been  given  to  the  workp<'ople  in  consequence  of  the  rise 
in  the  cost  of  foo<l  wouhl  cost  them  £,S.n(K)  or  £9.(WI  a   year. 
Tlieir  ordinary  foreign  business  had  grown  owing  to  the  war. 
and  they  were  doing  a  gre.'it  deal  of  work  which  us«l  to  be 
done  in  Germany.     .-Mthough   they  were  doing  this  work,  tlu^ 
Government  woidd  not  allow  them   to  transiiort  the  work  to 
it.5  destination  so   freely  iis  he  thought   they  ought  to.     Tliey 
had  no  ditViculty  in  regard  to  some  countries,  but  in  the  case 
of   Holland    they  had   great  diflieulty.      They  ha<I    shipment'* 
for   Holland   which    had   been    waiting  fi>r   two   months,   and 
unle.s-s  by  next  week  they  got  permission  to  send   them  they 
would  have  to  stop  doing  trade  with  Holland.  he<-;iusi"  it  was 
not    policy  to  manufacture  spe<dal    lines  of    co,ids  and   keep 
them  in  stock.    He  was  not  complaining  of  the  action  of  the 
Government,  for  perhaps  they  knew  better  th.in  he  did.  but 
he  did  know  that  none  of  their  go<ids  were  going  to  an  enemy 
country.     Tliev   Irol  <p.'iO  ;i   l;o-;'.>  <nm  "f  monev  in  the  exten- 


444 


THE    ELECTRICAL    REVIEW.    [Voi.  tu.  No.  1,948,  maboh  26, 1915. 


sion  of  their  works,  and  the  shareholders  were  getting  it  back 
in  the  way  of  increased  profits.  They  had  now  double  the 
nuiuber  of  buildings  that  they  had  originally  at  Gravesend. 
They  were  now  spending  i'.5,(ltK)  in  building  a  large  dining- 
hall  for  their  workpeople  there,  and  it  would  show  no  return 
except  that  return,  which  they  could  not  estimate,  from  the 
comfort  to  their  workpeople.  They  were  making  a  large 
extension  of  the  tyre  factory.  That  branch  was  only  started 
commercially  in  October.  1913,  and  within  six  months  they 
decided  to  extend  the  buildings,  which  increa.sed  the  output 
•20(1  per  cent.  Certainly  their  tyre  business  had  been  veiy 
successful.  The  good  fortune  which  had  followed  the  com- 
pany in  electrical  work  was  following  it  in  this  department 
of  motor  t.vre  construction.  They  had  now  passed  plans  for 
a  further  extension  of  the  tyre  factory  which  would  enable 
jthem  to  make  solid  tyres  for  commercial  vehicles.  So  far  as 
they  could  judge  from  the  two  or  three  months  which  had 
elapsed,  the  current  year  ought  to  be  a  good  one.  They  had 
on  hand  .several  of  the  large  contracts  he  had  snoken  of.  and 
with  g<K^l  progre.s,s  with  tlie  war  they  hoix'd  they  would  be 
allowed  to  i>ri'cee<l  at  a  normal  rate  with  those  contracts,  and 
they  woidd  help  to  swell  the  profits  for  1915.  The  actual 
bii.siness  which  was  being  carried  from  1914  to  1915  was 
larger  than,  he  had  ever  known  it.  If  they  were  to  execute 
the  orders  on  the  books  and  did  not  take  'another  order  this 
year  they  could  pay  the  shareholders  a  dividend  at  the  end 
of  the  year.  He  did  not  think  they  could  have  anything  more 
satisfactorv'  than  that  as  regarded  the  state  of  the  business. 

The  resolution  was  passed  without  discussion. 

Mr.  Drysdalk  proposed  a  vote  of  thanks  to  the  board  and 
the  statf,  and  remarked  that  Mr.  Sutton  always  modestly 
refrained  from  using  the  personal  pronoun  "  I."  It  was 
always  a  case  of  "  wej'  with  him,  and  be  (the  speaker)  did 
not  think  he  ti>ok  enough  credit  to  himself. 

Major  iloNSELL  seconded  the  motion  and  it  was  carried. 
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Mr.  a.  F.  Bkkkv  touk  the  chair  at  Salisbury  House,  E.C.,  on 
Friday  at  the  annual  meeting.    Before  commencing  the  ordin- 
ary business,  the  Ch.^irman   alluded  feelingly  to  the  loss  sus- 
tainetl  by  the  company  by  the  death  of  Sir.  J.  ¥.  Albright, 
the  late  chairman,  and  the   .shareholders  signified  their  con- 
currence in  a  vote  of  condolence  with  the  family  by  standing 
in  silence.    In  moving  the  adoption  of  the  report  the  Chair- 
MAX   said  sundiy  creditors  were   increased  by  i'2,900,   but  in 
view  of  the  stock  they  ha<l  this  «as  not  a  large  figure.     They 
had  followed  their  usual  practice  of  paying   up  promptly  and 
obtaining   all  the  cash  discounts  possible,  but  in  order  to  do 
this  they  had  had  to  borrow  £0,1)00  from  the  bank.    Deprecia- 
tion  reserve  had  been  increased    by  fl.oOO,   and  they    were 
suggesting   the   transference   of    a   further   .£1,-5U0   this    year, 
which  would  bring  up  the  total  to  ±'10,800.    They  also  recom- 
luended   adding    another  .i'5,(KK)  to  the   reserve,   bringing  the 
total   up   to   ±;31,8'23.     They    would   probably   remember   that 
this  reserve  was  intended  in  the   first  instance  as  a  reserve 
against   their  investments,   some  of    which   had   considerably 
depreciated  in  value.     During  the  year  one  of  the  companies 
in    which   they   held  an  interest    went  into  liquidation,   and 
they  had  written  the  asset  out  of  the  books  and  deducted  it 
from  the  resene  account.     With  regard  to  the  credit  side  of 
the    balance    sheet,    they    had    allowed    certain    Continental 
patents  to  lapse.    Their  useful  purpose  had  been  served,  and 
owing  to  the  war  they  felt  it  was  the  right  thing  t«  do.     The 
difference  between  the  cost  of  these  patents  and  the  cost  of 
new  patents  taken  out  had  been  deducted  from   the  figure  at 
which    patents   and    gimdwill    stood,    and    left    that    item    at 
£(yi.o~9  as  against  ±'(55,054  last  year.     The   investments  stoo<i 
at  ±'2.(5-55  and  were  now  practically  of  that  value,  .so  that  the 
whole  of  their  re.serve   account  of   ±'-31,831  could  if  necessary 
be  set  against  this  item  of  patents  and  goodwill.     Tlie  addi- 
tion of  ±1.018  to  freehold  land,    plant,  etc..   was  principally 
due  to  the  plant  and  machinery  purchased  for  the  equipment 
of  the  la.st   bay  erected    at   Hnyes,    and   had   been   necessary 
to  cope  with    the  additional   business   they  had   been   doing. 
St<x-k  and  materials  .showed  an  increase  of  ±'23.(K_)0  and  stoo<l 
at  ±f)3..553.     The  increase  was  nearly  all  due  to  the  railway 
and  other  contracts  held  up  by  reason  of  the  outbreak  of  war, 
and    since   the  end    of   tlie   year   the   figure   hnd    been    much 
reduced.     Sundiw  debtors  wei'e  about   ±'9,(X)0  more   than  last 
year    and    were    all    con.sidered    good.      Vr>    to    that   morning 
±'•23.000    had   been    received    of   the    ±45.(3.38   standing    in   the 
accounts.     The  payment  of  the  ordinaiy  dividend  was  very 
carefully  considered  by  the  board,  and,   havinc  regard   to  all 
the   circumstances,   they  recommended    a   dividend  of  Tj   per 
cent.     It  was  with  regret  that  they  departed   from  the  10  per 
cent,  they  had  paid  for  the  last  th'-ee  years,  but  in  view  of  the 
dislix-ation  of  trade  and  the  fact  that  they  thought  it  prudent 
to  carry  forward  ±3.477,  he  thoucht  shareholders  would  agree 
that  74  per  cent,    was  a   good  dividend.     The  Chairman   ex- 
plained   at  considerable    length   the  reasons  for    the  decrease 
of  profit.     In  the  first  place  the  business  felt  the  shock  that 
civilisation   as  a  whole   felt  at  the  outbreak    of  war.      Tlien 
althouch    the    supnliers  of   material   had    done   their   best   to 
ppsist  them,  yet  the  congestion   of  work  which  had  occurred 
hqd   affected   the   economical    working  of  the   factorv.     Then 
80  per  cent,  of  their  men  between  18  and  38  had   ioined  the 
forces,  and  this  made  it  extremely  hard  for  those  left  to  carry 


on  the  work.  It  was  imperative  that  the  works  at  Hayes 
should  be  kept  going,  for  their  machines  were  being  largely 
used  in  the  execution  of  Government  contracts.  Ihey  had 
trained  and  were  training  men  to  take  the  places  of  those 
who  had  left  them,  but,  of  course,  it  meant  loss  which  could 
not  be  avoided.  He  had  no  doubt  that  the  cost  of  educating 
these  new  men  would  come  back  to  them  in  future  years, 
but  during  1914  it  meant  a  reduction  in  output,  and  the  profit 
was  quite  seriously  affected.  They  had  also  had  to  set  other 
work  aside  for  Government  work,  and  this  was  not  conducive 
to  economical  manufacture.  In  August,  September  and 
October  the  woi'ks  were  badly  upset  by  these  and  other 
causes,  but  in  the  last  two  months  of  the  years  things  became 
more  normal,  although  they  were  not  now  normal.  Although 
there  was  a  considerable  difference  this  year,  he  was  of 
opinion  that  the  bulk  of  the  difference  in  profit  between  last 
year  and  the  previous  year's  working  would  be  made  up  in 
the  present  and  future  years.  As  U]  the  future,  in  the  first 
place  it  might  be  assumed  that  immediately  after  the  war 
the  engineering  section  would  be  the  busiest  in  the  world. 
There  would  be  repairs  to  the  damaged  districts  and  abso  the 
shifting  of  the  centres  of  industry  due  to  changes  of  the  map. 
They  would  find  that  greatly  increased  acti\nty  prevailed  in 
England  after  the  war  of  1870,  and  he  thought  it  would  take 
more  than  five  years  to  repair  the  damage  which  was  now 
being  done.  In  this  connection  they  had  particularly  to 
remember  that  electrical  energy  was  superse<ling  all  other 
forms  in  domestic  and  industrial  lite.  There  was  a  natural 
tendency  for  factories  to  put  in  more  and  more  electrical 
uiachinery;  and,  then,  the  trade  which  should  be  taken  from 
German  hands,  not  only  in  this  country,  but  in  the  Colonies 
and  abroad,  ought  to  put  a  bigger  strain  on  the  producing 
jieople  of  this  island.  All  these  things  seemed  to  indicate 
that  they  would  find  their  productive  powers  taxed  very 
heavily  for  many  years  to  come  in  spite  of  the  fact  that  dear 
money  at  the  end  of  the  war  would  possibly  curtail  the  spend- 
ing ]xiwers  of  certain  countries  with  whom  they  did  a  gixid 
deal  of  trade.  As  to  the  situation  at  present,  they  had  more 
unexecuted  (uders  on  hand  than  ever  before.  During  .Tanuary 
and  February,  and  up  to  date  in  March,  the  orders  they  had 
rtH'eived  exceeded  those  for  the  corresponding  period  of  last 
year  by  something  over  .50  per  cent.  The  new  men  were 
rajiidly  gaining  .somewhat  of  the  efficiency  of  the  men  they 
had  lost,  and  they  might  reasonably  lo<ik  forward  next  year 
to  a  resumption  of  results  more  akin  to  those  of  the  previous 
year  than  the  last.  They  hoped  one  result  of  the  war  would 
be  to  increase  the  number  of  orders  they  received  from  the 
Colonies;  already  that  was  the  case,  although  this  was  a 
business  which,  for  financial  reasons,  one  had  to  prticeed 
with  cautiously.  In  spite  of  the  war  their  Tricity  cooker 
business  for  1914  compared  favourably  with  1913,  and  some 
30  equipments  had  been  ordei'ed  from  them  for  warships. 
FJlectricity  House  also,  in  which  they  had  an  interest,  was 
doing  more  business  this  year  than  last. 

Mr.   T.   EowE    seconded   the   motion    and   the    report  was 
adopted. 


I 


Brtisli  Kiectrical  Enniiieerin?  Co,.  Ltd. 

The  directors  in  their  report  for  the  year  ended  31st  December, 
1914,  state  that  effect  has  been  given  in  the  balance  sheet  to 
the  reduction  of  capital.  The  conversion  of  the  preference 
and  ordinary  shares  forming  the  issued  share  capital  of  the 
company  into  ordinary  stock  has  also  been  carried  <iut.  Not- 
withstanding the  abnormal  conditions  prevailing  during  the 
second  half  of  the  year,  the  iinprovement  in  the  company's 
jHisition  has  been  well  maintained.  .\  temporary  eff'ect  of  the 
outbreak  of  war  was  to  cause  a  diminution  in  the  volume  of 
business,  but  the  position  in  this  respect  has  gradually  im- 
prove<l.  and  the  orders  secured  since  the  beginning  of  this 
year  are  above  the  average.  Tlie  profit  and  loss  account  shows 
that  after  providing  for  general  charges,  maintenance  of  plant 
and  buildings,  and  interest  on  the  <-ompany's  debenture  stocks, 
there  remains  a  balance  of  ±19,110.  The  directors  recom- 
mend that  ±10,0(T)  be  placed  to  a  reserve  account  for  depre- 
ciation, that  ±"2.044  be  appliexl  in  payment  of  the  further  4 
per  cent,  to  which  the  holders  of  the  company's  G  per  cent, 
prior  lien  participating  second  delienture  st^ick  are  entitled 
out  of  the  first  net  profits  available  for  dividend  jn  any  year; 
and  that  ±7.005  be  carried  forward,  ('ontinued  experience 
with  the  Ljungstrom  steam  turbine  has  fully  confirmed  the 
merits  of  this  invention,  and  has  proved  its  reliability  under 
service  conditions.  The  directors  are  of  opinion  that  the 
present  and  prospective  demand  for  this  type  of  turbine 
justifies  the  capital  expenditure  necessaiy  for  its  more  econo- 
mical production  on  a  larger  .scale,  and  machine  tools  of 
modern  and  improved  designs  arc  on  order  for  this  pui-pose. 
'Ihe  company  is  engaged  on  imiiortant  contracts  for  the  .Ad- 
miralty and  War  Ciffice  Departments  of  H.M.  Government, 
including  the  manufacture  of  aeroplanes.  To  meet  the  outlay 
necessan"  for  these  various  developments,  and  also  to  im- 
prove the  company's  manufacturing  equipment  in  other 
departments,  the  directors  propo.se  (subject  to  the  consent  of 
the  Treasury)  to  issue,  when  required,  the  balance  of  the  6 
per  cent,  prior  lien  participatinc  second  debenture  stock.  On 
the  outbreak  of  the  war  Mr.  G.  F.  M.  Cornwallis-West  w-as 
recalled  to  the  colours  and  he  has  since  retired  from  the  board. 
.Annual  meeting  :  March  '29th. 
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Windermere  and  District  Electric  Supply  Co.,  Ltd. 

Ix  their  report,  for  1914,  after  expressing  regret  at  the  death 
of  Mr.  W.  L<5ng,  a  director,  the  board  say  that  the  gross 
revenue  shows  some  expansion.  This  would  have  been  dis- 
tinctly greater  but  for  the  effect  of  the  war,  which  seriously 
lessened  the  consumption,  especially  during  August  and  Sep- 
tember. 

The  cable  to  Grasmere'  was  completed  in  the  spring  of  last  year  and  a  fair 
number  of  new  consumers  has  been  secured  in  that  district.  During  the  year 
59  new  consumers  have  been  connected  to  the  mains,  constituting  a  record,  and 
in  addition  numerous  extensions  have  been  made  to  other  installations,  includ- 
ing supplies  for  heating,  cooking  and  power  purposes.  The  sales  of  current 
show  an  increase  of  ;6"165,  and  the  total  increase   in    gross   revenue  is  ^,2oa. 

It  is  very  unfortunate  that  the  Diesel  oil  plant  was  not  completed  in  con- 
tract time  and  is  still  not  in  service  owing  to  defects  which  would  in  all 
probability  have  been  remedied  months  ago  but  for  the  impossibility  of  the 
contractors  obtaining  the  necessary  material,  the  makers  of  which  are  fully 
engaged  on  Government  orders.  This  delay  is  the  more  regrettable  as  it  has 
entailed  a  very  large  increase  in   the  cost  of  fuel  for   the  year. 

A  payntent  of  5  per  cent,  on  account  of  arrears  of  interest  has  been 
received  on  the  Keswick  Electric  Light  Co.'s  debentures  and  the  net  revenue 
account  has  been  credited   \vith';^441  accordingly. 

;t^,200  of  5  per  cent,  debenture  slock  has  been  issued,  being  the  balance 
of  ;£''20,uno  authorised.  The  amount  spent  on  capital  account  for  new  mains, 
transformers   and   meters  has  been  ;£?2,086. 

The  expenditure  on  revenue  account  for  the  year  was  £'2,.561, 
an  increa.se  of  i£;.i(31.  The  balance  of  revenue  account  is  i;i,613, 
plus  ±'441  interest  on  Keswick  debentures,  and  £S  brought 
forward.  Out  of  this  have  been  paid  debenture  interest, 
bankers'  charges,  etc.,  £955.  interim  dividend  of  1  per  cent, 
on  preference  shares  i'-iSO,  written  off  free  wiring  installations 
£"5,  transferred  t<i  depnx,-iation  reserve  account  j£4(X),  leaving 
£377,  The  directors  recommend  a  further  dividend  of  1  per 
cent,  (making  2  per  cent,  for  the  year)  on  the  preference 
shares,  leaving  i'1'27  to  be  earned  forwwd. 


Newcastle-on-Tyne  Electric  Supply  Co.,  Ltd. 

The  annual  meeting  was  held  in  Newcastle  on  16th  inst.  Mr. 
.1.  H.  Akmstrong  (vice-chairman),  who  pre.sided,  expressed 
regret  that  Dr.  J.  T.  Merz,  the  chairman  of  the  company, 
who  since  the  beginning  of  February  had  been  seriously  ill, 
was  unable  to  be  present.  Dr.  Merz  was  still  confined  to  his 
room,  but  was  better.  The  h.p.  connections  to  the  system  at 
the  end  of  the  year  amounted  tii  •i31,42.5,  an  increase  of  27,755, 
as  compared  with  an  increase  of  -29.341  H.i".  in  the  previous 
year.  The  profits  amounted  to  ±T84.9tJ9,  a  sum  considerably 
more  than  m  the  preceding  year,  but  these  profits  included 
the  dividend  on .  practically  the  whole  of  the  shares  in  the 
Durham  Co.,  wlMc-h  now  belonged  to  the  Newcastle  C<5.  The 
interest  charge<l  on  debenture  stocks,  loans,  etc.,  amounted 
to  i;.3'2,563,  as  against  ±'42,632  in  the  previous  year,  but  in 
the  former  figure  there  \va,s  the  full  interest  charged  on  the 
recent  issue  of  second  debentures,  which  were  created  in 
October,  1913.  The  dividends  were  naturally  larger  than  in 
the  previous  year,  because  the  amount  included  the  shares 
that  had  been  given  to  the  shareholtlers  in  the  Durham  Co. 
under  the  fusion  scheme,  by  which  the  Newcastle  Co.  ac- 
quired their  rights.  The  transfer  to  depreciation  account  had 
been  iiK-reased  bv  ±'5,(KK),  antl  the  reserve  fund  had  been 
increased  from  fl'O.IXlO  to  ±17,000;  ±'7,0(10  of  the  latter  was  a 
l)rovision  against  iwssible  lo.sses  on  investments.  During  the 
l)ast  year  they  had  spent  ±74, .500  out  of  revenue  upon  the  up- 
keep of  plant,  which  included  the  cost  of  laying  new  services 
and  mains,  which  many  companies  charged  to  capital  account. 
They  had  kejit  the  plant  in  thorough-going  order,  and  this 
was  illustrated  by  the  fact  that  during  the  Last  .sijf  months 
a  loa<l  had  been  thrown  upon  it  at  a  moment's  notice,  which 
lie  felt  sure  it  would  never  have  carried  had  not  the  plant 
been  in  the  highest  state  of  efficiency.  The  total  expenditure 
for  the  year  had  been  ±129,590,  the  greater  part  of  which 
sum  had  been  spent  on  the  Dunston  and  Carville  Stations, 
and  i'ol.OfK)  had  been  spent  on  the  laying  of  mains.  The  in- 
crea.se <jf  ±'G,OfK.)  in  management  expenses  was  brought  about 
by  two  main  it<'ms.  The  first  was  the  expenses  in  connection 
with  the  acipiLsition  of  the  Durham  .shares  and  the  sub-divi- 
sion of  the  Newi-astle  Company's  shares  t<i  ±1  shares,  which 
aiiiomitctl  to  ±3..'i(Kl,  and  the  second  item  was  the  replacing  of 
Ihirteen  motor  c-ars.  Thi^so  were  not  in  a  way  management 
I'Slieii.ses,  but  their  difficulty  was  that  they  had  not  a  heading 
miller  which  to  ]ilacc  these  items.  Generally,  the  results  of 
the  revenue  account  were  satisfactory,  especially  when  they 
bore  in  mind  that  for  five  months  of  the  year  they  had  been 
working  under  what  might  be  callinl  the  inlluenct\s  of  war, 
and  under  most  almiu'iiial  conilitions.  .\t  the  same  time  the 
)irofits  had  not  come  up  to  the  exjiectations  of  the  directors,  . 
jiurcly  because  of  the  effects  of  the  war.  Fortun;it<'ly  the 
Xorthiimberland  area  of  the  company  did  not  .suffer  so  much 
.IS  the  Durham  area,  as  they  had  had  certain  comiteracting 
innuences  in  the  sha|K-  of  large  demands  made  ujion  them  by 
IikmI  companies  who  were  manufacturing  for  the  Onvernment 
war  and  other  materials.  The  collieries  had  lieen  working 
short  time,  but  there  was  an  unusii.'il  ilemand  for  current  in 
other  directions.  Last  year  the  company's  programme  of  in- 
crea.scd  output  included  a  16,0(K1  h.p.  turbo-geiii>i"itor.  due  for 
delivery  before  the  end  of  the  year,  but  in  consequence  of  the 
war  there  was  delay  in  delivery.  When  the  Oovernment  made 
an'  order  for  plant,  it  meant  an  criler,  and  it  had  the  first 
claim  on  the  whole  of  their  t>utput.  .^s  the  shareholders 
knew,  the  company  had  a  ver^'  extensive  system,  and  had 
various  sources  of  supply  in  different  parts  of  their  area,  and 


by  sx>ending  considerable  sums  on  the  rearrangement  of  their 
plant  they  had  been  able  to  successfully  deal  with  all  the  de- 
mands made  upon  them.  Their  difficulties  had  been  increased 
by  11  per  cent,  of  their  employes,  all  skilled,  having  joined  th<^ 
ser\-ices.  They  had  to  remember  that  their  business  was  a 
continuous  one,  running  the  twenty-four  hours,  and  they 
had  to  take  a  load  so  great  as  they  had  done  when  short 
of  skilled  men.  They  would  appreciate  the  demands  that  had 
been  made  upon  their  staff,  and,  he  thought,  the  thanks  of  the 
directors  and  the  shareholders  were  due  to  the  officials  and 
the  employes  for  the  hearty  manner  in  which  they  had  faced 
and  overcome  difficulties.  The  positions  of  the  employes  who 
had  enlisted  had  been  safeguarded,  and  allowances  to  the 
wives  and  dependents  made  up  their  wages  to  what  they  were 
at  the  time  of  enlistment.  Ihe  cost  to  the  company  in  this 
respect  was  about  ±20(j  a  month.  The  company  might  con- 
gratulate itself  upon  having  got  over  a  very  difficult  time, 
and  upon  solving  difficult  problems.  The  new  plant  was  nanning 
in  January,  and  during  the  last  five  months  the  company  had 
been  of  enormous  benefit  to  the  country.  Had  that  company 
not  been  in  existence  the  ellect  on  the  war  would  have  been 
vei"y  serious.  If  the  companies  who  were  manufacturing  for 
the  (Jovernment  had  been  tleitendent  on  their  own  private 
supplies,  and  if  (hey  had  had  to  order  plant  to  meet  the  re- 
quirements, they  could  not  have  got  it  for  at  least  a  year  or 
more,  .^s  it  was,  the  Newcastle  Company  was  able  to  come 
and  keep  things  going.  He  thought  that  the  prospects  for  the 
coming  year  were  satisfactory.  Id  regard  to  the  interim  divi- 
dend he  had  a  word  to  say.  It  might  be  that  their  works 
might  be  bombarded — they  never  could  tell — and  they  might 
be  stopi>ed  working  altogether.  He  pointed  out  that,  when  the 
directors  paid  an  interim  dividend  on  the  ordinary  shares  thev 
did  so  on  their  own  resp<:msibility.  That  was  a  risk  that  many 
directors  in  the  country  might  decline  to  take.  If  the  directors 
found  it  ntx^cssary  not  to  pay  an  interim  dividend  this  year  it 
would  not  mean  that  the  profits  were  not  able  to  pay  it,  or 
that  necessarily  there  would  be  a  reduction  in  the  dividend 
for  the  whole  year,  but  it  would  be  only  for  the  self-protecti<m 
of  the  directors,  and  the  profits  would  be  divided  among  the 
shareholders  as  soon  as  the  accounts  were  made  up  at  the  end 
of  the  year. 

Sir  Lindsay  'VN'ood  seconded  the  report,  which  w-as  adopted. 
The  dividends  of  5  per  cent,  en  the  preference  and  5J  per  cent, 
on  the  ordinal^'  shares  were  declared.  The  directors  were 
authorised  to  expend  ±1.0(X)  (of  which  ±201!)  had  already  been 
spent)  for  various  relief  funds. 


City  of  London  Electric  Liglitinff  Co.,  Ltd. 

Mr.  J.  B.  BiiAlTHW.UTE  presided  on  March  16th  tjver  the 
annual  meeting,  held  at  Salisbury  House,  K.C.  He  said  that 
there  was  no  alteration  in  the  capital  account,  nor,  indeed, 
had  there  been  for  many  years.  He  pointed  out  last  year  that 
they  had  provided  .±'766,O(J0  out  of  re\emie  for  <-aiiital  pur- 
poses, and  this  year  that  amount  had  been  rai.se«l  to  ±'816,ti62. 
Assuming  that  they  had  had  to  raise  that  capiltil  at  5  ivrcent., 
it  would  have  involved  them  in  an  extra  charge  for  intcre.st  <".f 
±41.<iii(l,  which  they  had  been  saved  by  the  liberal  alltK-atious 
of  i.'il.KOOO  a  year  which  they  had  matle  for  the  last  ten  years 
to  depreciation.  Tlie  capital  expentiiture  for  the  year  was 
rather  heavier  than  for  the  livst  two  or  three  years — ±'61,9:iS 
as  against  ±49,436  for  1913,  and  ±45, .508  in  1912,  The  increase 
last  year  was  due  to  the  final  payments  for  the  most  up-to- 
date  turbine  plant  which  they  had  recently  installed  in  their 
power-house  at  Banksitle.  Tliat  installation  had  given  them 
improved  economy  in  their  generating  expenses.  Ihe  expen- 
diture on  mains  in  the  ca.se  i>f  their  company  was  not  a  heavy 
annual  item.  They  had  only  one  square  mile  to  stM-ve,  and 
wlieii  they  laid  down  the  mains  originally  they  allowed  for  a 
consirlerable  increase  of  business,  and  therefore  they  were 
relieved  of  what  to  most  electric  lighting  companies  was  oiiu 
of  the  heaviest  expen.s^^s.  With  regaril  to  the  revenue,  they 
had  had  a  great  disjiiipointment,  for  owing  to  the  war,  for  the 
first  time  since  191(1  the  net  revenue  showed  a  .shrinkage. 
.■\t  the  end  of  .liinc  they  had  an  increase  in  revenue  of  ±2,.'KKl, 
but  they  finished  the  year  ±8,229  to  the  bad,  .so  that  the  war 
had  cost  them  ±1()..")0(I  in  reiluced  revenue.  That  was  not 
to  be  wondertNJ  at  because.  Iiefore  tlie  war  a<-tually  broke  out, 
the  Stock  Exchange  was  closed,  anil  the  whole  of  the  mem- 
bers, some  thousands  in  number,  carried  on  business  within 
the  company's  area.  Therefore  the  entire  closing  of  the  Ex- 
change for  five  months  in  itself  had  ItHJ  to  a  eonsiderabh^ 
retlut>tioii  in  tb<>  dernanil  for  lighting.  The  general  stagnation 
of  business  in  the  city  lia<l  also  lielped  to  reduce  their  revenue, 
so  that  on  the  whole,  when  they  considered  what  the  amount 
of  their  total  revenue  was,  they  niigiit  consider  tliem.sclves 
fortunate  to  have  escaped  with  an  actual  <li»crease  of  ±'10..5<KI 
gro.ss.  nie  ilecreast>d  revenue  had  lieen  accentuat<-<l  to  some 
exti^nt.  because  they  had  had  an  increase  of  ±1.897  in  the 
working  expenses,  so  that  alt'igether,  as  corapan^l  with  the 
previous  year,  they  were  ±10,12ti  to  the  bad  on  the  lialaniv. 
The  result  was  that  they  had  had  to  go  back  one  per  cent, 
in  the  dividend,  which  accounted  for  ±7.(X10,  and  the  balance 
they  had  taken  from  the  addition  which  they  made  last  year 
to  carry  forward,  leaving  that  figure  at  ±23,4(K(.  As  they 
knew,  he  regarded  ±20.(KK)  as  their  proper  carry  forward,  and 
anything  above  that  was  equal  to  a  diWdend  equalisation  ac- 
count. Therefore  they  still  had  a.  margin  of  ±.'?,4flO  available 
for  any  further  reduction  in  profits  that  might  occur  this  year. 
Their  great  difiQculty  at  the  present  time  was  the  dislocation 
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which  the  war  had  caused  in  the  coal  traffic.  The  Govem- 
uieut  liad  comuiandeered  a  great  uuiny  of  the  vessels  pre- 
viously employed  in  conveying  coal  to  Loudon,  and  they  had 
also  taken  over  many  of  the  railway  wagons,  with  the  result 
tbat  coal  had  gone  up  veiy  much  in  price.  They  were  living 
from  "hand  to  mouth,"  as  it  were,  in  regiird  to  their  coal 
supply  at  the  present  time,  and  they  did  not  quite  know 
what  the  effect  would  be  during  the  current  year.  They  pro- 
p<xsetl  to  invite  their  customers  to  share  with  theiii  the  burden 
which  the  difficulty  of  obtaining  c<ial  and  its  enhanced  cost 
were  throwing  upon  the  company.  ThcKSe  who  had  been  using 
electric  power  had  hitherto  got  off  scot  free  whenever  there 
had  been  coal  difficulties  or  anything  of  that  kind,  and  the 
shaieholders  had  borne  the  whole  of  the  burden,  lliey  felt, 
however,  that  the  time  had  now  come  when  they  must  ask 
their  consumers  to  share  part  of  t»*',-'  bunlen,  and  he  did  not 
believe  that  their  customers  woulU  oliject  for  the  time  being 
to  take  their  part.  With  regard  to  the  heating  output,  that 
was  steadily  increasing,  and  now  exceede<l  two  million  units, 
or  an  increase  of  iO  per  ewit.  over  191.3,  no  that  it  looked  as 
if  the  advantages  of  electric  heating  were  gradually  being 
more  and  more  appreciated.  They  had  •5.4(18  KW.  at  the  end 
of  11)14  connected  for  heating  purjuiseg.  an  increase  <if  .533  Kw., 
being  tile  largest  increase  tlicy  had  ever  had  in  any  one  year. 
The  net  incrcirse  in  connections  for  all  jiurptises  during '  1914 
amounted  to  1.8-29  KW.,  which  he  thought  was  a«  nnu'h  as 
they  could  reasonably  exjiect  in  view  of  the  five  months  of 
the  \\'ar  jieriinl  which  the  accounts  covered.  They  would  be 
glad  til  know  that  87  of  their  permanent  .staff  and  workmen 
had  joined  the  naval  or  military  forces,  and  they  were  making 
suitable  allowances  to  all  .such  or  their  deiXMidents,  and  keeping 
their  places  iipen  as  far  as  was  po.ssible.  The  Marquis  of  Win- 
chester, one  of  their  directors,  was  also  away  on  active  service. 
The  absence  of  ,so  many  ^^•orkers  at  the  front  had  necessarily 
thrown  a  large  amount  of  extra  work  upon  th<ise  who  hail 
remained  behind,  and  they  could  congratulate  themselves  on 
having  a  staff  that  -nas  thoroughly  loyal  and  willing  to  help 
its  country  \\herever  its  help  was  most  needed.  They  bad 
thought  it  right  to  cany  to  a  suspense  account  the  si>ecial 
expenses  incurretl  in  connection  with  the  war,  and  this  vear 
they  had  carried  fl..'118  to  such  account.  He  told  tbem'last 
year  that  they  h,id  come  to  an  arrangement  with  the  City 
Corjxiration  as  regarded  public  lighting,  and  had  commenced 
the  installation.  Had  it  not  been  for  the  war,  by  this  time 
they  would  have  had  the  gratification  of  seeing  those  parts  of 
the  city  which  they  had  undertaken  to  light,  the  best  lit 
thoroughfares  of  any  great  capital  in  Europe.  Owing  to  the 
restrictions  put  upon  the  pulilic  lighting,  the  benefit  of  what 
they  had  done  had  not  yet  become  apiiarent.  but  it  would  be 
seen  when  the  war  was  over  and  normal  lighting  was  resumed 
in  the  .streets.  He  might  say  that  February  18th  last  was  the 
la«t  da.\-  on  which  the  CoriKiration  c-oiild  exercise  their  po«er 
of  purchase.  They  had,  however,  allowed  that  unique  opjxir- 
tunity  to  slip  by,  and  had  not  given  the  necessarv  notice: 
therefore  the  shareholders  might  take  it  that  the  com- 
pany would  remain  theirs  for  the  rest  of  the  term.  Having 
referreil  at  some  length  to  the  abortive  attempts  to  introduce 
legislation  for  the  unification  of  l>ondon's  electric  sujiply,  Mr. 
Braithwaite  concluded  his  remarks  by  .saying  that  the  directors 
would  continue  to  do  their  best  for  the'  comjianv  dui-ing  the 
current  year,  and  he  hoped  that  when  he  met  the  shaie- 
holders next  year  he  might  have  a  relativelv  good  report  U) 
present. 

Mr.  F.  W.  Reynolds  seconded  the  motion. 

Mr.  Deputy  Mill.\r  Wilkinson,  C.C,  congratulated  the 
directors  upon  the  report,  and  said  he  was  glad  to  think  that 
the  Corporation  had  not  exercised  their  powers  of  purchase. 
It  was  quite  possible  that  the  Corporation  was  so  imbued 
with  the  excellent  management  of  the  companv  that  they  felt 
that  they  could  not  possibly  do  any  better  for  the  citizens, 
and  therefore  they  had  left  the  companv  alone.  With  regard 
to  leoislation,  he  was  very  glad  that  the  L.C.C.  had  drojiped 
its  Bill. 

The  CmiRMAX  remarked  that  he.  too,  was  glad  that  the 
L.C.C.  Bill  had  been  dropped,  and  although  there  was  nothing 
to  prevent  them  bringing  fnrward  a  similar  measure  in  the 
future,  he  rather  fancied  that  the  Council  would  be  very 
chary  of  taking  up  the  question  again. 

The  report  was  adopted. 


Direct  Spanish  Tele«:rapli  Co..  ltd. 

Sir  .John  Dknisox-Pender.  K.C.M.G.,  presided  on  March  18th 
at  the  annual  meeting,  heUI  at  Electra  Himse,  E.C.  He  said 
that  the  traffic  receipts  showed  an  increase  of  i'la.OOfl.  The 
ordinary  working  expenses  had  increased  by  i;3,119— to 
£19,83'2.  Salaries  in  London  had  increased  by'  i£439,  which 
was  chiefly  accounted  for  by  an  improvement  in  the  position 
of  their  head  office  staff  granted  by  the  board,  and  which 
therefore  became  more  or  less  a  permanent  charge.  A  small 
portion  of  the  increase  was  due  to  overtime  necessitated  bv 
the  absence  of  some  of  the  staff  in  the  army,  and  extra  worli 
at  the  head  office  owing  to  the  increase  of  traffic  over  the 
whole^  system.  Salaries  at  .stations  showed  an  increase  C'f 
£■2.258,  due  to  several  causes,  the  principal  cause  being  a  re- 
vision of  the  salarj-.  schemes  at  the  stations.  The  increased 
work  caused  by  the  pressure  of  traffic  had  of  course  also  con- 
tributed to  that  increased  expenditure.  Thev  had  contributed 
4439  to   War  funds,  they  having   joined  wi'th   the  associated 


companicT  in  sending  donations  to  the  Bed  Cross  and  other 
leading  funds.  'Ihe  Bilbao  cable  broke  down  on  September 
;i3rd  last  three  knots  from  the  landing  place  in  Cornwall,  con- 
nection being  restored  on  beptember  ■zUh.  Xhey  were  most 
fortunate  in  getting  the  .services  ol  the  cable  steamer  Electra 
witUout  any  delay,  and  m  having  hne^  weather,  with  the 
result  that  "the  m'terruptiou  only  lasted  five  days.  'Ihe  cost 
ot  repairs  was  only  ±.327,  whicn  hatl  been  charged  against 
revenue.  That  was  the  only  break  they  had  had  auring  1914, 
and  he  thought  perhaps  it  was  the  smartest  repair  and  the 
cheapest  that  the  company  had  ever  had  in  the  course  of  its 
existence,  'ihe  £3a,(XK_i  4i  per  cent  first  mortgage  debentures 
ot  the  company  matured  and  were  paifl  off'  on  June  30  last. 
Instead  of  reali-sing  securities  from  the  reserve  fund,  which 
would  have  caiLsed  a  considerable  loss  on  their  purchase  value, 
the  directors  arranged  with  the  Eastern  lelegraph  Co.  to  find 
the  balauce  required  to  pay  the  debentures,  they  being  given 
the  opportunity  of  paying  off'  any  part  of  the  atlvance  as  the 
mone.\'  came  in.  That  was  a  considerable  advantage,  and  the 
sum  of  i;iO,(XX)  outstanding  at  31st  December  had  since  that 
date  been  further  reduced,  and  now  stood  at  only  A'2,(X)0. 
With  regard  to  the  increased  i>rofit,  as  they  knew,  tUere  were 
three  direct  routes  to  Spain — the  British  and  French  land 
lines  cki  the  Channel  and  Bordeaux ;  the  Eastern  Cables  via 
V'ig<.);  and  the  direct  Spanish  route  via  Bilbao.  When  the  war 
broke  out  naturally  the  British  and  French  lines  became  fully 
oc-cupied  by  Clovernraent  traffic,  and  that  pressure  was 
augmented  during  the  short  period  the  French  Government 
reuKned  from  Paris  to  Bordeaux.  The  result  was  that  a  very 
large  proportion  of  the  land  line  traffic'  to  and  from  Spain 
was  transferred  to  the  Direct  Spanish  and  the  Eastern  Cables. 
Also  the  Direct  Spanish  Co.  benefited  ma_terially  liy  having  a 
giKid  route,  though  naturally  at  a  higher  price,  to  the  South 
of  France  via  the  Bilbao  cable  land  line  across  Spain,  and  the 
Bilbao-Marseilles  cable  to-  Marseilles,  and  the  public  took  ad- 
vantage of  that  route  when  the  English  and  the  French  land 
line  routes  were  congested.  He  could  not,  therefore,  say 
whether  the  total  volume  of  traffic  with  Spain  had  increased 
since  the  war  started,  or  whether  the  increase  was  due  to  the 
pressure  of  Government  traffic  on  lines  which  in  times  past 
carried  their  full  share  of  work,  and  which  were  keen  com- 
petitors for  Spanish  traffic.  The  result  of  the  year  w'as  that, 
after  providing  for  interest  to  the  Si^h.  June,  1914,  on  the 
<lebentures,  and  the  amount  required  to  complete  their  re- 
demption, providing  for  the  depreciation  on  their  securities 
as  at  the  present  date,  and  placing  i'o.OlW  to  reserve,  the  direc- 
tors recommended  payment  of  a  dividend  at  the  rate  of  10  per 
cent,  on  the  preference  shares,  and  the  usual  dividend  at  the 
rate  of  4  per  cent,  on  the  ordinary  shares.  In  addition,  they 
consiflered  they  were  justified  in  recommeijling  a  bonus  of 
2s.  per  cent,  on  the  ordinary  shares,  without  weakening  the 
financial  position  of  the  company,  which  it  was  their  first  duty 
to  maintain. 

Sir  .\li3EHt  J.  LErroc  C.M'PEL  seconded  the  motion,  which  wa.5 
carried. 


Britisli  L.  Itl.  Ericsson  Manufacturing'  Co.,  Ltd. 

The  annual  meeting  was  held  on  March  17th  at  the  Memorial 
Hall,  Farringdon  Street,  E.C.  Mr.  W.  M.  Crowe,  who 
presided,  saut  that  the  net  profits  amounted  to  £20,014, 
as  against  ;623,808  in  1913,  and  £18,.5tj2  in  1912.  It 
would  be  seen,  therefore,  that  although  the  profits 
were  somewhat  smaller  than  in  1913  they  were  some- 
^^hat  larger  than  in  1912.  'Ihey  might  congratulate  them- 
selves on  being  able  to  show-  such  a  good  result  in  face  of  the 
exceptional  circumstances  of  last  year  and  the  difficulties  of 
the  latter  part  of  the  period.  ihose  difficulties  included, 
amongst  otuer  things,  the  supply  of  raw  material,  which  was 
a  verj'  serious  difficulty  to  a  coiiipan\'  such  as  theirs.  'Ihat  was 
Inought  about  by  the  enormous  demands  by  the  Government 
for  materials  for  war  purposes,  and  the  fact  that  suppliexs 
gave  preference  to  Government  orders  before  theirs"  were  c-on- 
sideretl,  although  they  were  working  on  Government  contracts. 
Eabour  became  scarce  in  consequence  of  the  large  number  of 
men  who  left  the  factory  to  join  the  army,  and  they  had 
great  difficulty  in  replacing  those  men  \\ho  were,  for  all  prac- 
tical purposes,  specialists  in  their  particular  line  of  work. 
In  the  end  they  had  to  apply  to  the  Government  for  prot^ecT 
tion  against  the  recruiting  officer,  otherwise  they  could  not 
possibly  have  kept  anything  like  delivery  time.  Towards  the 
end  of  January  they  received  letters  both  from  the  War  Office 
and  the  Post  (Iffice  giving  thcui  the  required  protection,  and 
pointing  out  to  the  men  that  they  were  serving  the  coiuitry 
.  in  the  factory  as  well  as  il  they  liad  been  in  the  field,  since 
they  were  helping  with  Government  contracts  in  a  time  of 
emergency.  Those  letters  helped  them  somewhat,  but  still 
the  men  continued  to  go.  and  they  could  not  but  admire  their 
enthusiasm,  even  although  they  suffered  from  it.  Wages  w-ent 
up  as  a  natural  consequence  of  the  labour  demand  being  more 
than  the  supply,  and  that,  along  with  the  increased  price  of 
materials,  helped  to  reduce  the  profits,  particularly  on  orders 
taken  before  the  commencement  of  the  war  and  before  labour 
troubles  l>egan.  Taking  everything  into  consideration,  he 
thought  they  might  congratulate  themselves  upon  such  goo>l 
results.  He  was  glad  to  .say  that  the  factory  was  now-  full  of 
work,  and  they  could  have  secured  orders  for  possibly  double 
the  amount  if  only  they  had  had  the  capacity  to  deal  with  them. 
.\t  the  present  time  they  were  increasing  the  capacity  of  the 
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\v.iil;si  by  imttiiiti  in  new  pliint  niiil  liuicbiuciy.  They  wero 
inil  pnivuliiig  .specially  fur  "passing"  wurk  bruusht  about  by 
the  present  .state  of  atl'air«  in  the  couutiy,  aJthciugh  the  (lov- 
nniueut  might  tome  and  tell  them  that  they  would  have 
|o  use  the  plant  for  those  puri>oses.  They  were  providing  for 
work  which  they  trusted  would  icuuiin  in  the  country  after 
the  war  had  ceased  and  peace  had  been  signed.  That  pros- 
pivt  of  retaining  in  the  eouutry  industries,  which  in  the  past 
liiid  been  in  tlie  hands  of  what  were  now  enemy  countries, 
depended  very  largely  on  what  action  the  Government  might 
take  in  order  to  protect  home  industries.  He  thought  the 
( lovernment  wa.s  beginning  to  see  the  necessity  for  this,  and 
that  they  iliight  have  legislation  on  the  point  before  veiy  long 
— in  any  case,  Jet  them  hope  so.  They  at  the  preisent  time 
were  entering  upon  a  new  held  of  manufacture,  which  would 
reijuire  that  protection  if  the  particular  article  in  ijue-stion  was 
to  remain  in  this  country  as  an  industry — he  meant  the  mak- 
ing of  magnetos  for  motor-ears  and  motor-eycles,  also  for 
motor  accessories.  In  the  pa,st  tho.se  things  had  been  almost 
id  together  made  in  Germany,  and  doubtless  the  Germans 
would,  at  the  end  of  the  war,  do  all  that  was  possible  to 
I  t-eover  the  trade,  and  they  might  be  able  to  do  it  if  the  Goveiui- 
II lent  did  not  come  to  the  supixjrt  and  protection  of  such  com- 
lianies  as  theirs,  and  many  others  throughout  the  country 
w  hich  had  spent,  and  were  spending,  large  sums  of  money  in 
liromoting  new  home  industries.  The  busine.ss  was  an  enorm- 
<ius  one.  as  w'as  shown  by  the  immen,se  factories  in  Germany, 
employing  thousands  of  hands,  engaged  altogether  in  that 
class  of  work.  The  time  was  opportune  for  them  to  enter  into 
the  business,  and  their  factoiy  was  well  suited  to  the  purpose, 
and  he  hoped  that  by  this  time  next  year  good  results  would 
lie  shown.  The  magneto  on  which  they  had  pinned  their 
faith  was  named  the  "  B.E.C" — the  initials  of  the  company, 
and  was  the  invention  of  Mr.  W.  C.  Burling,  the  manager  of 
the  Ericsson  Manufacturing  Co.,  of  Butfalo,  U.S.A.,  which 
company  was  closely  allied  to  theirs.  Already  they  had  orders 
for  some  thousands  of  them.  With  regard 'to  the  new  Act  just 
)iassed  and  Lord  Kitchener's  message  to  the  manufacturers 
lit-  could  only  say  that  their  factory  w-as  already  fully  engaged 
on  Clovemment  work;  and.  therefore,  they  would  probably 
be  undisturbed.  But  if  it  should  happen  that  they  were  re- 
quired to  put  their  full  forces  on  the  output  of  war  material, 
then  the  Government  would  not  find  them  wanting.  He 
tliought.  however,  they  were  doing  their  full  share,  seeing 
that  there  was  veiy  little  else  going  through  the  factoiy  than 
Government  work.  With  regard  to  the  financial  strength  of 
the  company,  it  was  sounder  than  even  hist  year.  They  had 
written  ofP  liberally  for  depreciation — close  on  £n,(Kin  last 
year,  and  during  the  past  seven  years  they  had  writt<'n  oil' 
£80,rif)li.  They  had  also  gone  very  carefullv  into  the  sto<-ks 
of  material  to  see  that  no  article  was  priced  above  its  actual 
•'  Value,  or  where  anv  article  had  become  obsolet<'  it  was  either 
;■  written  off  altogether  or  greatly  written  down.  There  was 
•■■  nothing  in  the  books  for  goodwill,  patents,  or  anything  of 
'  that  kind— there  was  not  a  penny  piece  of  doubtful  assets  in 
the  companv.  Out  of  the  net  profits  the\;  recommended  that 
ifri.OOO  lie  placed  to.  reserve,  as  against  £5.(^  last  year,  and 
that  ;£7.(>2.'-l  be  tarried  foi-ward.  as  compared  with  £ftAOri  a 
-  year  ago.  He  might  remind  them  that  tlte  cany  forward  was 
£\.0W  more  thai  enough  to  pay  the  pr<'ference  dividend  this 
'.  year  if  no  profits  were  made.  The  prosneets.  however,  were 
M  that  Till. 5  would  be  an  excellent  year  if  they  were  to.  fudge  hy 
!■  the  .'imount  of  orders  alreadv  in  the  factory.  f-2o.0(¥)  was  re- 
ft ceived  from  the  .Aktieliolacet  StiK-kholms  Handelsbank,  which 
S  was  the  balance  of  £4.5,000  placed  there  on  deno.sit.  When 
f.  the  war  broke  out  they  were  not  at  all  sure  what  count'ies 
in  Europe  would  be  involved,  and  the  directors  fheref<U'e 
tliou'dit  it  wise  to  recall  that  dejiosit.  and  the  balance  of 
i'l'.'j.fKK*  was  received  on  .Timuaiy  1st.  and  was  used  to  purchase 
,1  corresponding  amount  of  War  Loan  stock. 

Mr.  A.  Rogers  .Jkxkins  seconded  the  motion,  and  the  report 
was  adopted. 


Bath  Electric  Tramways,  Ltd. 

IThk  annual   meeting  was  held  ou  March  18th   at  Winchester 

1  House,    E.G.     Sir   .Tajiks    Sivkwright,    K.C.M.Ci.,    who    pn-- 

isided,  said  there  was  nothing  to  be  ashamed  of  in  the  rejiort 

lor  in  the  result  of  the  operations  of  the  company  during  what 

IMr.  Hamilton  described   as  "an  extraordinary  year  fiu-  tram- 

■■ways."     Mr.  Hamilton,  of  the  F.eeds  tramways,  was  the  expert 

Iwhom  they  called  in  to  advise  ujion  their  system  of  niaiuige- 

pneut,  and  he  was  credited  with  being  one  oi'  the  best  authoii- 

pies  in  Great  Britain  upon  tramways.     He  had   made  out  the 

report  which    the  shareholders  had  already  seen,  and    whicli 

Bihe^  board    thought  it   right  to   get  in   view  of  the  criticisms 

vhich    had   been  passe.d  on  their  management    bv  a    certain 

fcectiim  of  the  shareholders.     The  board   (t.-illed   Mr.   Hamilton 

•in   as  a   Balaam   to  curse   Uie.m.  but  instead  of  doing  so  he 

bles.sed   them   in  his  renort.'   and  so  .satisfied    wa.s  he  with   the 

management  and   the   future  pro.sp(><-ts  of   the  comjianv    that 

he  was  now  a  fairly  large  sliareholder.     He  woidd   have  been 

at  the  meeting,  but  had  had  to  go  to  lulinburgh  in  connection 

with   a  tramway   inquiry.     He  had  written  them  a  letter,  in 

which  he  said  :   "1  think  there  cannot  be  the  faint.<^st  .shadow 

of   real   criticism  about  any  of   the  ac<'oiints  of  the  company 

during  the   past  extraordinary   year."     They  would   .see  froiii 

the  report  that  tlie  trafiic  and  other  receipts 'showe(l  a  decrea,se 

<•(   £1,019   for   the  .52    weeks   of  1911,    compare<l   with   the  .53 

Weeks  of  the  previous  year.    On  the  other  band,  however,  the 


expenses  had  only  amounted  to  £lG,lS-2,  as  against  f  17 ,003; 
therefore,  although  the  gross  receipts  were  over  il,0<lO  less, 
the  net  result  was  nothing  nearly  so  bad.  That  was  why  he 
thought  it  wa*  misleading  for  tramway  companies  to  publish 
their  weekly  or  monthly  traffic  receipts,  as  shareholders  were 
apt  to  get  unduly  alarmed.  Take  their  own  case  tor  the  first 
two  months  of  the  piesent  year.  The  total  traffic  receipts  were 
<.>nly  £.5,02.5,  as  against  i'5,.594  for  the  corresponding  period  of 
1914,  but  looking  to  the  net  revenue  they  had  made  a  profit 
this  year  of  i'l.ll:i,  against  i;i,2G(j  during  the  coiTesixinding; 
peiiod  last  year.  Up  to  the  outbreak  of  the  war  they  were 
doing  extremely  well,  and  w-ere  far  ahead  in  the  revenue  as 
compared  with  the  same  period  in  191.3,  and  if  they  had  gone 
on  at  that  rate,  instead  of  being  £1.000  behind,  they  would 
have  shown  quite  that  increase  over  1913,  which  was  a  record 
year.  He  was  glad  to  say  that  they  had  been  able  to  be  of 
service  to  the  country  by  disposing  of  several  of  their  motors 
to  the  Government.  They  lost  nothing  by  the  transaction,  as 
the  price  they  obtained  for  the  vehicles  was  almost  within  a 
shilling  of  the  price  at  which  they  stood  in  their  books.  They 
had  also  been  able  to  do  a  good  deal  of  work  for  the  mUitary 
on  Salisbury  Plain.  That  was  not  particularly  profitable,  but 
they  were  glad  to  render  what  service  they  could  to  the  Gov- 
.  eminent  in  this  time  of  emergency.  They  had  been  put  to 
considerable  expense  to  dispose  of  the  adverse  criticisms  of 
those  who  wished  to  get  the  management  of  the  company  int<) 
their  own  hands.  Those  gentlemen  had  ulterior  motives  which 
the  board  did  not  agi'ee  with,  and  they  had  been  provetl  to  be 
right.  Tlie  savings  which  had  been  effected  as  a  result  of  the 
recommendations  of  Mr.  Hamilton  had  not  been  seen  this  year 
owing  to  the  military  work  which  the  company  had  under- 
taken at  practically  no  profit.  The  auditors  drew  attention  to 
the  fact  that  nothing  had  been  written  off  for  depreciation. 
He  would,  however,  remind  them  that  they  had  spent  £25,0(X) 
on  capital  account,  and  they  had  intended  floating  more  deben- 
tures to  meet  that  charge,  but  the  terms  were  so  onerous  that 
they  could  not  bring  them  before  the  shareholders.  They  had 
carried  that  loan  at  the  bank  and  had  made  provision  this 
year  for  £2.(X)0  out  of  revenue  to  reduce  the  loan ;  and  they 
were  carrying  forward  £.5.2:34  to  the  next  account,  and  they 
intended  to  ust>  that  amount  in  replacing  their  motors.  With 
regard  to  the  future,  he  was  by  no  means  desp<jndent.  .^s 
he  had  said,  for  the  first  two  months  of  this  year  they  were 
only  £123  down  as  compared  with  last  year,  and  he  believed . 
that  if  they  had  a  fine  spring  and  summer,  although  the  war 
might  still  be  raging,  they  had  got  a  very  fair. future  before 
them  for  the  current  year.  Their  foundry,  which  was  very- 
niuih  criticised,  wa.s  doing  .splendid  work.  It  was  said  by 
s(  me  that  they  had  made  a  bad  bargain  when  they  bought  the 
foundry,  but  it  wiis  doing  all  their  own  wiuk  and  other  work 
as  well,  and  was  showing  a  very  hand.some  return. 

Mr.  A.  A.  C.AMPHici.L  SwixTON  seconded  the  motion,   which 
was.  adopted  without  discu.s.sion. 


Broiiiptou  and  Keu.sin^tou  Klectrielty  Supply 
to.,  Ltd. 

Thi:  annual  meeting  was  luld  at  the  offices  of  the  companv, 
2-54,  Earl's  Court  Koad,  S.W.,  on  March  18th.  Mr.  H.  K. 
Bkk.ton,  who  presided,  said  that  the  development  of  the  busi- 
ness <luring  the  pa.st  year  showed  a  remarkable  similarity-  to 
that  of  the  year  before,  although  the  conditions  under  which 
they  had  worked  had  been  very  different,  .\gain  they  had  to 
complain  of  a  decrea.se  of  profit,  notwithstanding  a  "satisfac- 
tory growth  in  their  connections,  and  again  thp  benefit  of 
more  efficient  plant  had  been  offset  by  a  further  heavy  in- 
crease in  rates  and  ta.xes.  The  effects  of  the  war  on  "their 
revenue  during  the  second  half  of  the  yeai-  was  to  cause  them 
to  lose  much  of  the  gain  which  they  had  .secured  during  the 
first  half  of  the  year— due,  of  course,  to  a  general  disposition 
to  economise  in  the  national  emergency,  and  to  the  itolice 
restrictions  on  lighting,  which  he  trust<Hl  might  s<xin  be  re- 
laxi'd.  Although  they  c<innecto<l  fewer  customers,  and 
although  their  customers  consumed  less  current  per  lamp 
installe<l  than  during  the  previous  year,  the  growth  of  electric 
cooking  in  the  area  re.sulU'd  in  their  securing  a  larger  number 
of  lamj)  cimnectiims,  so  that  thev  actually  .sold,  in  .spito  of  the 
war.  1I2.(KK1  more  units  in  1914  than  iii  1913.  A.s,  however, 
a  larger  projioition  of  the  units  sold  were  for  puriHis»>s  other 
thati  lighting,  the  average  price  received  per  unit  was  less, 
and  the  revenue  barely  equalletl  that  of  1913.  The  more  effi- 
cient plant  which  th<'y  sui)stituted  in  ]9l:i.  and  wliicli  they 
were  exten<ling  this  year,  enabUnl  them  to  iimduce  ii 
larger  (Uitput  with  a  .suuiller  coal  con.suniption,  so  that 
allboiigli  tlie  co.st  of  coal  wa.s  slightly  higher  they  wore  enabled 
to  further  re<liice  their  works  cost,  which,  he  wa.s  pleased  to 
say,  w-as  now-  the  lowest  in  their  histoiy.  The  most  note- 
worthy feature  of  the  accounts  wa.s  that  the  decrea.se  in  net 
profit  of  £1.2-29,  as  compared  with  the  pix>ceding  year,  wa.s 
mie-,'  than  accounted  for  by  the  increas<^  of  £1.43li  in  rjite.s 
and  taxes,  attributable  in  part  to  an  enhanctxl  valuation  for 
rating  pur|)os<-s.  lie  ventun^l  to  think  it  wa.s  a  somewhat 
striking  commentjiry  upon  their  .syst4^m  of  l<K-al  taxation  that 
an  enternrise  like  theirs,  which  contribut<xl  so  largely  to  the 
publii-  advantage  and  eniianced  ."m  greatly  the  value  of  pro- 
(vrty.  should  hi'  burdened  to  the  ext<^nt  of  alxuit  20  per  cent. 
of  its  expiMlditure  for  the  purpos(\s  of  local  government.  The 
directors  had  been  unable  to  «eqiiie.«c«>  in  the  view  taken  by  the 
asscssiueut  committee   that  their  undertaking,  which  earned 
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±'1.7(K)  le-«s  in  1913  than  in  lOVi,  and  i'l.DO  less  in  U114  than 
in  lill.'i.  [H^ssessfil  a  greater  iatt>ahle  vahie  in  those  years, 
anil  they  wore  appeahng  with  coiihilenee  to  Quarter  Sessions 
lor  relief  from  the  piwisioual  assessment  which  the  liK.il 
authority  has  seen  nt  to  make.  In  the  circumstances  m 
which  tlioy  found  themselves  to-day  there  was  little  doubt 
that  the  ivsult  of  the  workiuj,'  of  the  year  on  which  they  had 
now  entere<l  was  likely  to  be  even  less  satisfactory  than  that 
now  under  review,  because  although  they  were  again  substi- 
tuting more  efficient  plant  at  a  capital  sacrifice,  which  would 
result  in  further  economy  in  working,  they  would  not  derive 
the  benefit  from  .«uch  expenditure  until  the  close  of  the  year, 
anil  they  would  have  tti  fai'e  considerably  increased  expendi- 
ture oncoal  and  wages,  due,  in  the  latter  case,  to  the  pay- 
ment of  halt  wages  to  the  dependents  of  their  employes  who 
had  enlist4Hl,  and  to  a  w:ar  grant  which  they  had  niade  pay- 
able monthly  to  thixse  employes  who  remaineil.  in  order  to 
assist  them  in  meeting  the  temporarily  increased  cost  of  living. 
In  regaixl  to  the  appropriation  of  the  halance  of  net  revenue, 
thev  were  recounnending  that  the  company's  investments  be 
written  down  to  their  value  at  the  close  of  the  year,  instead 
of  at  the  close,  of  the  Stoc'k  Exchange,  which  involved  a  pro- 
vision of  i'l.KX),  inst<>ad  of  £-J.W.  against  p<xssible  loss  on  real- 
isation, although  the  latter  date  had  been  more  generally 
adopte<l  by  banks  and  other  joint  stiK-k  companies  holding 
similar  .securities.  They  were  also  reconuuending  the  saine  pro- 
vision to  reserve  fund  as  last  year,  and  the  writing  oft'  of  il.(Klll 
more  on  shares  in  and  advances  to  the  Ac-cessorie.s  Company. 
They-hoi>ed  that  this  piMvision  against  lo.ss  on  capital  sunk  m 
the  course  of  founding  this  branch  of  the  business  might  pioye 
excessive,  hut  the  war  had  not  only  interfered  with  their 
manufacture  and  sales,  but  it  had  also  disorganised  their 
accountancy,  and  in  face  of  delay  in  completing  the  final 
accounts  it  was  well  to  give  themselves  the  benefit  of  any 
doubt  as  to  result*.  In  view  of  the  heavy  increase  in  income 
tax  they  thought  it  was  prudent  to  discontinue  the  payment 
of  the  dividend  on  the  ordinary  shares  free,  which  for  the 
ensuing  year  would  represent  a  covert  bonus  of  l'2i  per  cent, 
or  a  virtual  dividend  of  lU  per  cent.  Such  a  distribution  of 
profits  would  enable  them  to  pay  their  customai-y-  dividend  of 
10  per  cent.,  which  they  had  now  paid  regularly  for  the  past 
thirteen  years,  and  would  enable  them  to  carry  forwaid  a 
balance  of  £o.(yl^  as  against  Xl.loi  last  year,  the  total  of  their 
reserves  and  undivided  profits  amounting  to  ±'130,(I{X1,  as 
against  ±'li>,(XfJ  twelve  months  ago.  He  was  pleased  to  say 
that  3-5  out  of  a  total  of  liio  men  in  the  employment  of  the 
Supply  and  Accessories  Companies  had  joined  the  colours. 
These  would  be  )-einstated  at  the  close  of  the  war,  and  in  the 
meantime  they  were  paying  at  the  rate  of  f840  per  annum 
to  their  dependents.  This  large  drain  on  their  establishment, 
which  they  deemed  it  right  to  encourage,  had  imposed  a  con- 
siderable burden  on  the  staff  which  renuiined,  a  number  of 
whom  had  been  enrolled  as  special  constables  and  were  doing 
voluntary  guard  duty  during  the  night  at  the  company's 
generating  and  sub-stations.  Thus  both  those  who  had  gone 
and  those  who  had  stayed  behind  were  discharging  their  pub- 
lic duty  under  trying  circumstances,  and  the  recognition  of 
the  shareholders  was  due  to  them  accordingly.  Whilst  the 
disorganisation  which  the  war  had  entaihxl  upon  them  pre- 
vented him  from  entering  as  definitely  into  the  results  of  the 
working  of  the  Accessories  business  as  he  would  like,  he  might 
say  that  the  restaurant  continued  to  make  satisfactory  pro- 
gress in  spite  of  the  times,  and  that  although  the  manufactur- 
ing department  was  practically  depleted  of  men  by  enlistment 
and  had  difiiculty  in  obtaining  materials,  it  also  had  made 
considerable  progress,  and  had  completed  designs  for  a  great 
variety  of  apparatus  suitable  for  public  institutions,  hotels, 
restaurants,  clubs  and  private  houses.  They  were  installing 
large  equipments  in  several  of  the  most  imjxirtant  cities  in  the 
country,  and  as  they  w'ere  confident  that  these  would  give  the 
same  satisfaction  in  use  asr  the  domestic  conkers  installed  in 
their  own  area,  they  might  reasonably  look  forward,  with  a 
retuin  to  normal  conditions,  to  the  profitable  development 
of  this  branch  of  the  business,  apart  altogether  from  the 
advantage  which  inured  incidentally  to  the  company.  The 
continually  recurring  endeavours  «it  such  vast,  and  so  fai', 
unavailing,  expenditure  of  public  and  private  money,  to 
remedy  the  disadvantages  and  remove  the  difficulties  which 
had  been  the  outcome  of  the  conditions  imposed  by  Parlia- 
ment, in  its  zeal  to  protect  the  public  from  the  rapacity  of 
private  enterprise,  at  the  inception  of  their  industry,  were 
renewed  with  exemplary  bravery  in  the  past  yeai-,  liut  only 
to  meet  with  failure  as  usual.  Both  the  County  Council  and 
the  companies,  with  one  or  two  regrettaljle  exceptions,  pro- 
moted bills  for  the  better  cn-ordination  and  development  of  the 
supply  of  the  Metropolis,  and  negotiations  were  entered  upon 
between  the  parties  to  harmoni.se,  if  possible,  their  separate 
endeavours.  But  the  innocents  were  both  massacred,  the  one 
at  the  hands  of  the  L.C.C.  itself  and  the  other  at  the  hands  of 
Parliament,  and  a  solution  was  therefore  still  to  seek.  It  was 
unnecessary  to  enter  into  the  details  which  distinguished 
those  w-ell-meant  schemes  from  each  other  further  than  to 
say  that  the  companies,  who  h'ld  ceitainly  had  more  experi- 
ence of  the  nroblem  in  hand,  did  not  share  the  sanguine  ex- 
pectations of  results  likely  to  accrue  from  extreme  concentra- 
tion which  were  held  out  to  the  County  Council  by  its  profes- 
sional exjiert  advisers.  It  was,  however,  the  inteiition  cf  the 
companies  to  persevere  in  an  endeavour  to  effect  an  amalga- 
mation on  fair  terms  which  would  safeguard  the  interests  of 
the  shareholders  as  well  as  the  public  by  removing  the  neces- 


sity under  which  the  couipauies  would  come  t<i  labour,  of 
le.stricting  development  ."^o  as  t<i  avoid  loss  by  the  operation  oE 
the  existmg  purcha.sc  clause.  In  their  endeavoiu-  to  do  that 
their  directors  would  keep  them  advised  of  any  definite  steps 
which  might  be  taken. 

Col.  W.  F.  Lektk  seconded  the  motion. 

The  report  and  accounts  were  adopted. 


Boiirueiiiotitli  and  I'oole  Elettrieity  Supply  Co..  Ltd. 

Mh.  J.  A.  HosKKR  (Vice-Chairman)  presided  on  March  ISth, 
at  Moorgate  Court,  E.G.,  over  the  annual  meeting.  After 
expres.sing  regret  at  the  absence  of  Mr,  Sanderson,  tbe  Chaik- 
M.4N  said  that  at  la.st  years  meeting  an  optimistic  view  was 
taken  of  their  prospects  in  the  present  and  succeeding  years. 
Since  then  the  war  had  atfecte<.l  their  business.  It  was,  h<nv- 
ever,  a  .source  of  keen  satisfaction  that  they  were  able  to  siib- 
mit  the  result  of  their  working  in  the  past  year,  which, 
although  not  quite  equal  to  former  anticipations,  was  emi- 
nently satisfactorj-.  Their  issue  of  the  balance  of  the  unissued 
second  preference  shares,  viz.,  -i.-DtRJ  of  £10  each  at  par,  though 
not  underwritten,  was  considerably  over-subscribed.  These 
were  by  no  means  favourable  times  for  floating  an  issue,  and 
it  affoide<l  great  satisfaction  to  the  directors  to  know  that  the 
undertaking  was  held  in  such  high  esteem  by  the  shareholders. 
The  loan  account  of  .i'48,(HK»  was  as  against  ±'41,(AKI  last  yeai-._ 
The  total  capital  expenditure  amounted  to  i;4y7.949.  and  of 
this  the  net  sum  of  ±'14,50-2  had  been  expended  in  the  past 
year.  The  gross  expenditure  was  £-2ti.llS,  the  difference  being 
accounted  for  by  machinery  written  off  during  the  year.  By 
far  the  larger  iwrtion  of  that  expenditure  was  represented  by 
additions  to  machinery  and  plant  at  their  Bourne  Valley  sta- 
tion, viz.,  fl6,189.  The  main  extensions  were  i;8,'285.  They 
had  an  extensive  and  excellent  area  of  supply  and  one  that 
was  developing  daily  in  all  directions.  They  had  advanced  a 
further  £2,io{)  to  the  Richmond  Co.  on  loan  and  taken  up 
2,570  ordinary  sliares  of  £1  in  the  Dorset  Electric  Supply  Co., 
Ltd.  In  the  revenue  account  the  results  were  quite  satisfac- 
toi-y.  There  was  an  increase  of  £3,839  in  receipts  for  the  sale 
of  current  and  meter  rentals,  and  of  ±'281  in  the  interest  and 
dividends,  mainly  due  to  the  increased  return  from  the  com- 
pany's holding  in  the  Pachmond  Co.  A  decrease  of  ±'126  was 
shown  in  the  profits  of  their  trading  account  which,  to  some 
extent,  was  explained  by  the  fact  that  a  larger  sum  had  been 
chargetl  for  standing  charges,  etc.  This  department,  how- 
evei',  was  most  useful  in  developing  the  company's  business, 
and  they  did  not  desire  to  cut  prices  or  compete  rigorously 
with  ItKal  engineers  and  contractors.  Tlie  only  item  he  would 
refer  to  on  the  debit  side  of  the  revenue  account  was  that  for 
coal  and  other  fuel,  which  had  increased  by  ±758.  They  had 
sold  242. .504  more  units,  or  nearly  7  per  cent,  increase,  and  in  J 
common  with  other  companies  who  were  large  users  of  coal  '9 
they  had  suffere<l  from  the  rise  of  price  since  the  beginning 
of  the  war.  They  had  had  difficulty  in  maintaining  their 
usual  large  stock,  but  so  far  had  succeeded  in  doing  s<3 :  but 
as  the  result  of  the.se  difficulties  they  were  paying  on  the 
average  8s.  per  ton  more  for  coal.  They  had  written  off 
±7,000  for  depreciation,  as  against  ±6,0(X)  in  the  previous  year. 
To  .summarise  the  results,  an  increase  of  ±3,602  was  shown  in 
gross  revenue ;  the  total  sum  written  oft'  out  of  revenue  in 
respect  of  reserve  was  ±739  up  for  the  year,  being  ±40,0.39 
against  ±38,284  brought  into  the  account;  the  dividend  of  7 
per  cent,  was  the  same  as  last  year;  the  cariT  forward  was 
increased  by  ±1,684,  which  was  equal  to  a  further  1  per  cent, 
on  the  ordinary  share  capital;  the  applications  for  a  supply  of 
current  receive*!  during  the  year  amounted  to  the  equivalent 
of  874  KW.,  as  compared  with  504  Kw.  for  1913;  and  the  units 
,=old  were  3,910.511  against  3,668,007  for  1913,  With  regard  to 
the  Richmond  Co.,  they  held  shares  and  debentures  and  loans 
representing  an  investment  of  ±122,750.  Tliey  were  greatly 
iniiebtetl  to  their  Managing  Director,  Mr.  Renwick,  for  the 
skilful  manner  in  which  he  had  earned  through  most  difficult 
negotiations  with  the  Richmond  Corporation  whereby  the 
company  had  secured  an  extension  of  the  period  of  purchase 
for  a  further  30  years,  which  made  the  unexpired  term  36 
years.  This  was  a  most  remarkable  achievement  when  they 
realised  that  the  terms  were  regarde<l  as  most  advantage<ius 
to  the  Coi-noration,  whilst,  so  far  as  the  company  was  con- 
cerned, their  investment  was  immensely  strengthenetl.  The 
concession  was  secured  w  ithout  any  cash  payment.  The  com- 
pany was  now  taking  a  bulk  supply  from  an  outside  s<iurce. 
the  economy  of  which  had  already  resulted  in  a  small  in- 
creased profit,  and  would  result  in  bigger  dividends  at  no 
distant  date.  Returning  to  the  Bournemouth  and  Poole  Co.. 
last  year  he  told  them  the  Board  had  decided  on  the  i>olicy  of 
installing  new  plant  at  the  Bourne  Valley  generating  station, 
fiom  which  vast  economy  in  running  might  be  secured.  .\ 
turbo-altemator  of  1,000  kw.  capacity  was  installed  and 
brought  into  use  at  the  end  of  September,  whilst  a  second 
unit  of  the  same  size  was  brought  into  use  at  the  end  of 
October.  Tins  plant  had  been  in  use  a  sufficient  time  for  the 
board  to  satisfy  themselves  that  the  large  outlay  of  ±16,000 
would  effect  economies  quite  equal  to  their  anticipations. 
Comparing  January  and  Februaiy  of  1915  with  the  corres- 
ponding month?  of  1914.  whilst  a  considerably  greater  output 
had  been  obtained  the  consumption  of  coal  was  800  tons  less. 
Tlie  .saving  thus  effected  meant  a  saving  of  44  per  cent,  of  the 
quantity    of    coal    previously    used,    and    there    were    other 
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woiuuuifs  ill  lubricants,  etc.  Doubtless  tfae^  could-  secure 
I'lirthi-r  >i-(iniiiiiii'K;  :iiul  lictlt-r  difitriluitidU  of  their  electric 
current  if  ^uklitionnl  new  plant  wis  installed,  and  he  felt 
eonlident  it  would  be  fnund  desirable  an<l  bnam-ially  sound 
to  extend  their  up-to-date  plant  to  deal  with  Christchurch  at 
no  di,stant  date.  The  Chairman  proceeded  t(i  refer  to  the 
board'.s  indebt^jdness  t«  Mr.  Sparks  (the  consulting  engineer), 
Mr.  E.  L.  Ingram  (the  engineer),  and  Mr.  W.  D.  Brightman 
(the  .secretaiy).  With  regard  to  the  prospect  for  the  current 
>ear,  they  had  no  reason  to  be  downhearted,  for  the  business 
was  maintaining  satisfactory  progress.  Sixty-two  new  con- 
sumers had  been  connected  since  Januaiy  1st  with  a  demand 
of  4(1  KW.  for  lighting  and  98  KW.  for  power  and  heating,  and 
the  weekly  estimated  consumption  during  the  present  year 
.showixl  a  satisfactoi-j-  increase  over  the  previous  year.  Ihey 
had  now-  7,fil6  consumers  connected.  Seventy-.six  of  their 
staff  had  been  called  up  or  enlisted,  and  the  board  were  making 
adefpuite  provision  for  their  dependents,  which  would  cost 
them  £M>  a  year. 

Mr.  P.  W.  Reynolds  .seconded  the  motion  and  it  was  agreed 
to   without  discussion. 


Listowel  (Co.  Kerry)  Electric  Lijrhtiiis:  Co.,  Ltd. 

Thi.  sec<in<l  annual  meeting  was  held  recently.  Mr.  J. 
M\tAn.r,v.  who  presidetl,  said  that  the  year  ha<l  been  most 
satisfact<iry.  The  gross  profits  amounte<l  to  .£-J9G.  .-Mthough 
they  were  in  a  position  to  pay  7^  per  cent,  on  the  capital,  the 
directors  considered  that  at  present  it  was  not  advisable  to 
do  so,  and  they  proposed  that  i'l-oO  should  be  set  aside  for 
depreciation  reserve,  and  that  a  dividen<l  of  7  per  cent,  be 
declared,  carrying  forward  the  balance.  The  nundier  of  con- 
sumers had  increased  from  175  to  197,  but  there  was  a  falling 
ofl  in  nx-vipts  from  individual  consumers,  due  to  greater 
economy  in  lighting.  Tliey  had  .secure<l  a  ven,-  large  portion 
of  the  private  lighting  of  the  town,  and  they  were  considering 
how  to  still  further  extend  the  business.  The  cuntract  for 
pumping  water  to  the  reservoir  for  the  town  supply  had  been 
secured  during  the  year,  and  a  special  plant  had  been  laid 
down  to  deal  with  it.  It  had  now  been  working  about  seven 
months  and  had  given  satisfaction.  They  had  sliown  a  con- 
siderably increa.s«'d  output  of  current  at  a  re<luce<l  cost  per 
unit.  Tlie  average  price  obtained  for  current  was  eonsider- 
flbly  lower  than  that  for  the  previous  twelve  months.  Both 
the  cost  of  generating  the  current  and  the  price  charge<l  com- 
pared favourably  with  other  towns  in  the  South  of  Ireland. 
He  believed  that  Listowel  was  the  only  town  in  Mun.ster  of 
its  own  size  where  current  was  available  at  r>(\,  per  unit. 
Owing  to  the  heavy  demand  they  were  installing  additional 
re.eerve  plant. 


Briti.sli  Wcstinghouse  Electric  and  Maimfacturiiift' 
Co.,  Ltd. 

The  directors  report  that,  notwithstanding  abnormal  condi- 
ti<uis  arising  out  of  the  state  of  war,  the  accounts  for  1914 
show  a  continued  improvement.  Tlie  net  profit  ainounts  to 
±'151.027,  plus  ir),194  brought  forward,  making  ,i*J.58,l-21.  This 
is  to  be  appropriated  as  follows  : — To  general  res<n-ve  i'50,fK)0, 
to  patents,  goodwill,  etc.,  amount  written  ofl",  ±''25.(X)0.  divi- 
dend on  preference  shares  at  the  rate  of  7i  i>er  cent.  .f75,<K)(l, 
to  be  carriiMl  forward  fS,l-21.  The  net  profit  ivs  consi<lerably 
in  excess  of  that  in  1913,  when  it  amounte<l  to  .i'l(l6,494.  Sub- 
stantial sums  have  again  been  charged  against  revenue  for  the 
maintenance  of  the  works  and  plant,  and  in  addition  £50.840 
has  been  applied  to  depreciation.  Since  the  end  of  the  year 
under  review  the  comp.iny  has  acrjuired  from  the  .\merican 
Westinghouse  cornpanie.s  their  interests  in  the  French,  and 
through  it  the  'talian,  Westinghouse  companies.  The  board 
believe  that  tin's  extension  of  the  company's  business  will  be 
profitable. 

The  jiroCit  and  loss  account  shows  that  the  gross  profit  for  the 
year,  induding  estimated  profit  a<-<Tueil  to  date  on  coniiileted 
work  on  contracts,  interest  received,  transfer  fees,  ete..  after 
providing  for  expenses  of  management.  diriH-tors'  fees,  bad 
and  doubtful  debts,  maintiniance  of  liuildings.  madu'iu^ry,  etc., 
and  all  (itlier  working  charges,  was  t''2('i7,819.  This  has' been 
dealt  with  as  follows  : — To  interest  on  (1  per  cent,  prior  lien 
debentures  to  .'list  December,  1914,  f  1'2.S7(I:  to  prior  lien  deben- 
ture redemntion  account.  -£7.l:iO:  to  interest  on  4  per  cent, 
mortgage  debenture  stock,  .£49,054;  to  expen.ses  on  surplus 
land  and  buildings,  .£'2,8-2-2 :  to  depreciation  w^ritten  off  works 
machinery,  pliiiit,  etc.,  .£43,710:  t<i  balance,  being  net  profit 
for  year,  £151.027.  .  =  i 


Itritisli  .Aliiiiiiiiiiim  Co.,  Ltd. 

The  trading  profit  for  1914,  txigether  with  interest  and  divi- 
dends on  nivestuu-nts  and  deiiosits.  and  the  revenue  derived 
n'^n]  J>"'l"<''il«-ven  ami  Foyers  Instates,  and  transfer  fiH>s.  was 
±-2r2.2oO  plus  £10,0i1ft  brought  f.u-ward.  Provision  for  income 
tax,  legal  expenses,  bad  and  doubtful  debts,  depreciation  of 
investMu>nts  and  furniture,  an<l  projw.rtion  of  profits  pavable 
l"  ']"'^^l"rl'^  absorbs  £24,900,  pri<,r  lien  debenture  w^rviee 
fund  £4S,(KX),  debenture  stock  service  fund  ;e43,224,  reserve  for 


depreciation  £.50,000,  carried  to  re-serve  account  £oQfiW,  leav- 
ing £72,756.  The  dividend  at  6  per  cent,  per  annum  on  the 
pielereuce  shares  requires  £17.974,  and  the  directors  recom- 
mend a  dividend  of  5  per  cent,  pev  annum,  less  tax,  on  the 
ordniary  shiires,  payable  1st  .\pril,  1915,  requiring  £30,031, 
leaving  to  be  carried  forward  £24,751.  The  reserve  account, 
inclu<hng  £.50,000  added  out  of  profits  for  the  year,  amounts 
to  £180,000.  Owing  to  the  necessity  of  making  provision  for 
capital  expenditure,  the  allocations  to  this  account  for  the 
last  two  years  have  not  been  invested  outside  of  the  com- 
pany's business.  Tlie  depreciation  reserve  account,  including 
£.5(I,W(I  .set  a.side  out  of  the  year's  profits,  now  .stjinds  at 
£2(H1,0(K1.  The  various  works  of  the  company  have  been. 
operated  satisfactorily  during  the  year.  The  power  plant  for 
the  rolling  mills  at  Warrington  has  been  completed,  and  the 
preliminary  work  for  the  erection  of  the  new  Alumina  Works 
at  Burntisland  is  in  progress,  and  contracts  have  been  placed 
for  .a  large  part  <if  the  buildings  and  plant  required.  The 
erection  nf  furthei-  plant  for  the  extension  of  the  manufacture 
of  carbon-electi(j<les  at  Kinloehleven  is  pnx'eeding,  and  will 
be  completed  in  the  course  of  the  year.  Tlie  output  and  sales 
show  an  increase  over  the  previtms  year.  Prices  are  approxi- 
uiately  on  the  same  level  as  last  year,  but  the  cast  of  produc- 
tion has  been  affected  towards  the  end  of  the  year  by  the 
increased  prices  of  certain  materials,  freight,  anil  insurance. 
The  war  has  necessitated  the  cancellation  of  considerable 
orders  and  contracts  on  the  company's  bixiks  with  certain 
Continental  u.sers.  but  this  has  been  off-set  by  the  increa.se<l 
demand  of  the  British  (iovernment  and  its  .-Vllies,  and  con- 
tractors working  for  them.  The  demand  for  the  metjd  con- 
tinues to  incre-ise,  but,  owing  to  the  abnormal  situation  created 
by  the  war,  difficulties  are  now  being  experienced  in  connec- 
tion with  supplies  of  raw  material  and  coal  required  by  the 
various  works,  and  the  costs  of  production  are  being  adversely 
aflected  by  the  increa.se  in  labour  charges,  coal  prices,  freights, 
in.surances  and  other  expenses.  In  view  of  the  dithculties 
above  mentioned,  the  hoard  feel  that,  notwithstanding  the 
improvement  in  profits  for  the  year,  it  is  prudent  that  the 
dividend  on  the  onlinary  .shares  of  the  company  should  not 
be  incren.se<l. 

.\nnual  meeting  :   March  •20th. 


STOCKS    AND    SHARES. 


Tuesday  Evf..si.no. 

The  present  situation  at  the  front  and  in  the  Dardanelles 
contains  nothing  of  what  might  be  called  sc-nsational  interest, 
sufficient  to  quicken  Stock  Exchange  markets.  Even  in  these 
days,  when  there  is  no  speculation  and  busmess  is  confined  to 
the  humdrum  lines  of  investment,  the  character  of  the  news 
from  the  front  does  make  a  considerable  difference.  Lord 
Kitchener's  grave  warning  on  the  ntvessity  for  workmen  at 
home  to  back  up  in  the  shoixs  the  efforts  of  their  comrades  in 
the  Services,  added  to  the  serious  rumours  circulating  in  the 
City  this  week,  have  provide*!  food  for  reflection  to  those  who 
gaily  decdared  that  the  war  was  going  quite  all  right  and  that 
Its  conduct  coulil  be  left  to  those  already  engaged  in  it. 

Armament  shares  have  given  way  in"  consequence  of  the 
growing  impref«:^ion  that  the  Government  will  take  over  the 
c^impanies,  pay  shareh.dders  a  fixed  rate  of  divideml,  and  run 
the  concerns  in  the  same  way  as  thev  aiv  doing  the  railways 
and  the  wireless  .syst^^'ins.  The  report  of  the  British  Westing- 
house Co.  shows  fine  progress,  and  that  issued  by  the  Brusdi 
Electrical  is  fairly  satisfactory, 

Elwtricity  sujiply  shares  have  shown  a  drooping  disposition 
notwith,standing  the  expansion  in  the  matter  of  public  inter- 
est, St.  James'  f<'ll  iibruptly  t«  8i.  and  ]j<indon  l^l.H-tric  pre- 
ference at  4  15/10  are  1/10  down.  County  preference  came 
in  for  fresh  attention,  by  reason  of  the  go(xi  vield  still  obtain- 
able on  the  shares  at  the  present  iirice  of"  11},  There  are 
buyers  about  for  South  Ijondon  and  for  South  Metid|Hilitan 
ordinary— the  latter  in  the  neighbourhood  of  l(»s..  while  for 
the  former  would-be  pur<-hasers  at  2  15/10  ex-dividend  have 
found  they  could   not  l)e  supplied. 

Ruiiiour  toys  with  the  idea  that  there  may  be  .somethinj! 
brewing  in  the  sh.ipe  of  amalgamation  or  working  agriHMiient 
between  certain  of  (he  l,ondoii  coiiip.inies.  The  S.iitli  lAindon 
and  the  South  Metropolitan  are  alreailv  mentione<I  in  I'oim.'c- 
tion  with  this,  and  their  names  are  linked  willi  that  of  one 
ol  their  bigger  brethren,  thougli  the  gossip  is  still  too  nebulous 
for  it  t<i  be  referral  t«>  in  a.  way  other  than  this  vague  fashion. 

The  Stock  Exchange,  by  the  way,  was  .a  little  alarmed  a, 
week  or  two  ago,  becaus,^  its  ,sup"ply  of  coal  seemed  (o  be 
threatened  by  the  all-i-ound  scarcity,  Tlie  Hou.st>  make.«  its 
own  electricity,  and  its  fuel  consumption  in  s<imetliing  like 
twenty  tons  a  week  in  the  wint<'r  mi">ntlis.  Its  bunkers  con- 
tain reserves  of  about  a  month's  supply,  whidi  hav(>  not  yet 
been  te)uche<l,  although  the  managers  (imtemplated  the  jxissi- 
bihty  of  having  t<i  raid  their  eighty  tons  while  the  acute 
scarcity  of  coal  prevaihxi. 

With  the  gas  companies  raiaing  the  nrice  of  their  commodity, 
it  would  be  at  lea.st  comprehensible  if  the  electric  undertakers 
had  to  follow  suit,  so  that  the  reports  as  to  the  possibility  of 
this  faking  place  might  have  something  more  in  them  than 
mere  intelligent  anticipation. 
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Metiol^alitiln  C.iiis..tiiiatPil  stook  lias  goile  back  t<i  '295,  and 
■Districts  to  17.  Imt  riuleit'ioniul  Electric  incoiiies  keep  hard 
about  SI.  The  t<'iHlency  of  the  railway  market  as  a  whole 
uiuierwent  a  change  for  the  better  a  few  days  ago,  but  since 
then,  prices  relapse<l  into  dullness  apain  on  the  cessation  of 
the  few  buying  orders  which  imparted  temporary  strength  to 
the  market.  .  > , 

The  Trejisury  have  consented  to  a  lowering  of  the  minimum 
pvicAs  fixed  by  the  StiK-k  Exchange  Committee,  and  below 
v.liich  br<ikers  were  not  allowed  tt>  sell  st<uk.  The  following 
are  the  principal  changes  affecting  electrical  issues : — 

Railw.iv  Slock.  Minimum.    ,        Rt-duction. 

Previous.  Present. 

Central  London  4  p.o.   debenture  ...  95  93    2 

Iji.ndon  Ele<-tric   debentme    f^T  8.5     2 

Metropolitan  :^  p.c.  debenture  85  8Mi  IJ 

Met.   District  4    p.c.  P.L.   debenture  94  92     2 

Metropolitan  oj  p.c.  preference  79  77i  IJ 

Metropolitan  "  .\ "'    preference   7(i  74i  Ij 

Metroixilitan  Conv.  preference  70  74i  1| 

The  reduction  in  the  niinirna,  which  was  preceded  by  such 
heated  controversy  from  these  who  favoured  it  and  tho.se  who 
did  not.  has  had  "some  little  etTect  in  improving  business.  At 
first,  the  re.?ult  was  directly  opjxisite  from  this;  but  as  the 
n.arkets  concerned  have  become  accustoine<l  to  the  new  prices, 
so  orders  have  increased.  It  is,  of  course,  only  in  the  gilt- 
edged  markets  that  this  system  has  been  applied.  Consols. 
for  instance,  were  lowered  fiom  ()8i  to  (ifi^ ;  and  mhny  trustee 
stocks  came  down  fiom  two  to  four  jxiints.  The  Treasury  have 
intimated  that  they  will  not  permit  any  further  variations  to 
be  made  during  a  period  of  at  least  three  mtmths. 

The  ^following  is  our  list  of  representative  stocks  and  diares: 

Hous:Bx.BCTBiaTY  Companies, 

Mean  price.   Mar.  23,  1916.  Rise  or  tall 
July  27,  1914.  this  week. 

Brompton  Ordinary H  8|  — 

do.        7  per  cent.  Pref.  ....        88  8g  — 

Cbaring  Cross  Ordinary 6i  4j  xd  — 

do.       do.       do.    n  Pre( 4|  *k  ~ 

do.       do.  City  Pref *i  *  — 

do.    4Deb 914  90  - 

Chelsea 4j  4|  — 

do.    4iDeb 96i  ?2  - 

City  of  London  16  Hj  — 

do.       do.    eperoent.  Prel 134  l^J  — 

do.       do.    6  Deb 116i  lia  — 

do.       do.    4*  Deb lOOJ  98  — 

County  of  London 12  llg  — 

do.       do.       6  per  cent.  Prel.        . .  12  II4  +4 

do.       do.       1st  Deb 102*  99  — 

do.       do.       2nd  Deb lonj  97  — 

Kensington  Ordinary  7^  7  xd  — 

London  Electric        lA  ^i^^  — 

do.       do.    6  per  cent.  Pref 6A  4}S  —  rt 

do.       do.    4  Deb 9^4  B7  — , 

Metropolitan 34  8i  — 

do.  i^  per  cent.  Pref 4J,  4  — 

do.  4*  Deb 974  96  — 

do.  8JDeb 83  80  — 

Bt.  James' and  Pall  Mall 91  8}  —i 

do.       do.       do.      7  per  cent,  Prel.       7  6|  — 

do.       do.       do.      34  Deb 844  80  — 

Bontb  London 8^  8  — 

South  Metropolitan  Prel 11  H  — 

Westminster  Ordinary        8|  7i  — 

do.  44Prel 6}  ii  — 

Telssrapbs  ahd  Telsfhonxb. 

Anglo- im.  Tel.  PI 108i  lOSJxd  — 

do.  Del 33  81 J  +  i 

Chile  Telephone        78  68  — 

Cuba  Bob.  Ord 84  84  — 

do.  PI 164  15  -4 

Eastern  Extension 123  12|  — 

do.  4  Deb 974  92  xd  — 

Eastern  Tel.  Ord 1304  1284  — 

do.  3*  PI 774  '«  — 

do.  4  Deb 96»  94  — 

Globe  Tel.  and  T.  Ord lU  11  — 

do.  PI 12|  12  +1 

Gt.  Northern  Tel 824  29  — 

Indo-European  69  61  — 

Marcnni IJI  IJ  —A 

New  York  Tel.  44 101  974  +4 

Oriental  Telephone  Ord 2^,  3  — 

do.  PI Ij,  lA  - 

Tel.  Egypt  Deb 98  834  — 

(     nited  R.  Plate  Tel 6|  6  — 

do.  Pf 6i  6  — 

West  India  and  Pan.  1}  Ift  — 

Western  Telegraph ISf  13  —  i 

do,  4  Deb 964  94  - 

FoBEiON  Tbaus,  &a, 

Anglo-Arg.  Trams,  First  PI 4!  4i  — 

do.              and  PI 4i  8|  — 

do.              4  Deb 91  8t  — 

do.               4*  Deb 984  91  —1 

do.              6"Deb 96  88  — 

Brazil  Tractions        66  624  —J 

Bombay  Electric  PI Hi  log  — 

do.              44  Deb 96  91  — 

Mexico  Trams 70  85  — 

do.              6  per  cent.  Bonds     ..84  45  ~5 

do.              6  per  cent.  Bonds    . .  76  80  — 

Adelaide  Sup.  6  per  cent.  PI 6i  64  xd  — 

do,              6  Deb 104  108  — 

HouE   Rails, 

CentralLondon,  Ord.  Assented  ..        ..83  764  +  * 

Metropolitan 874  29*  —  4 

do.  District         all  17'  -- ♦ 

Dodergroond  Electric  Ordinary  . .       34  1  (^  —  h 

do,  "A" 7/«  5«  -6d. 

loooms  88  81xd  — 


MANUFAOTtTBIRO    CoMPAHIEB, 

Mean  price.  Mar.  23, 1916.  Rise  or  {all 

July  37,  1914.  this  week. 

British  Westinghouse  Pre! 11                 a  +  i 

do.       4  Ueo.                 744  73  — 

do.       6  p.  lien              1084  99  — 

CiHenders        llj  11|  — 

do.        6  Pref 6i                    4|  — 

do.       44  Deb.              984  98  — 

Castner-Kelloer         24                  8/3  — 

Edison « tiwan,  £3  pd 3^,  14;b  — 

do.       do.       lully  paid         . .        . .  li                 2i  — 

do.        do.        4  Deb.                ....  59  63  —2 

do.       do.       5  %  Deb.         ..        . .  b34  60  — 

Eleocric  CooBCruciiou         ^5  ^3/6  — 

do.       do.        PI A                1  — 

Gen.  Eleo.  Pf 10|  10  — 

Henleys 16  14i  — 

do.      44  Pref 6                   5  — 

do.       4»  Deb 1004  97  — 

India-Rubber 9  85  — 

Telegraph  Oon 384  874  — 

la  the  Telegraph  market,  activity  centres  for  the  moment 
principally  in  .-inglo-.-Vmerican  Telegraph  deferred  stock,  which 
has  risen  to  21^  on  a  fair  amount  of  investment  buying.  The 
Eastern  group  is  tolerably  steady,  but  Westerns  lost  their  5s. 
rise  of  last  week.  Globe  preference  continue  to  harden,  and 
are  now  up  to  12.  Marconis  easetl  off  1/1(5,  which  took  the 
price  back  to  ;i5s.,  while  the  subsidiaries  are  practically  un- 
changed. The  company's  preleri'uce  shares  kijep  about  a 
fltirin  a  share  below  tha^t  for  the  ordinaiy. 

Brazil  Tractions  .show  a  dullish  disposition,  which  possibly 
may  be  c(mnected  with  the  approach  of  the  time  when  the 
next  dividend  declaration  is  due.  The  market  is  becoming 
callouseil  to  these  quarterly  apprehensions;  and  if  the  direc- 
tors should  happen  to  decide  to  cut  the  dividend,  advance 
familiarity  with  such  an  idea  ma.y  have  the  etTect  of  prevent- 
ing any  particular  fall  occurring  as  a  result.  Mexico  Trams 
5  per  cent,  bonds  I'eceded  another  5  points  to  45,  so  that  the 
price  is  almost  exactly  half  what  it  was  when  war  broke  out. 
.A.ft'airs  in  Mexico  are  no  better,  though  a  gleam  of  satisfac- 
tion may  be  felt  by  holders  of  Mexican  securities  that  New 
York  .should  be  buying  shares  in  certain  of  the  Mexican  rail- 
way concerns  controlled  from  the  United  States. 

British  Westinghouse  preference  rose  to  40s.,  and  there  has 
been  a  good  deal  of  business  at  prices  from  6d.  to  Is.  above 
that  level,  owing  to  the  exci^Uent  report  just  is.sued  by  the 
company.  It  was  expected  that  the  British  Westinghouse 
would  be  seen  to  have  done  well,  but  the  actual  figures  ex- 
ceeded anticipation ;  and  a  good  deal  of  fresh  support  has  come 
into  the  market.  Brush  issues  are  not  much  affected  by  the 
company's  report,  also  out  a  few  days  ago.  Edison  &  Swan 
4  per  cent,  debenture  stock  went  back  2  points  to  63;  the  com- 
pany's shares  remain  steady  at  14s.  Gd.  Tlie  mbber  market 
exhibits  quiet  strength.  Those  who  tiy  to  buy  good-class 
shares  find  it  extremely  difficult  to  do  .so;  and  with  two  or 
three  companies  publishing  reports  this  week  in  which  they 
show  that  their  costs  are  reduced  to  9<.l.  or  lOd.  per  lb.,  it  is 
not  .surjirising  that  there  .should  be  enquirj-  for  bargains  in 
this  department.  Tlie  trouble  is.  however,  to  pick  up  the 
shares.  The  armament  group,  as  mentioned  above,  is  dull, 
and  the  fall  of  the  .\ustrian  foitress  with  the  unpronounceable 
name  had  little  quotable  influence  upon  markets  as  a  whole. 


MARKET    QUOTATIONS. 


In  last  week's  issue,  throagh  a  figure  failinff  to  print  up,  the  price 
of  alaminium  sheet  in  ton  lots  appears  aa  £20  per  ton.  It  ehoold, 
of  course,  have  read  £120. 


Folkestone  Electricity  Siipidy  Co..  Ltd.— At  the  annual 

meetiner  held  ou  March  19th,  the  Chairman  (Aid.  Spurgeon,  J.P  ) 
congratulated  the  shareholders  on  the  very  succeesfnl  year's 
business.  £11,696  had  been  spent  duriof:  the  year,  principally 
upon  a  new  500- KW.  Parsons  exhaust  turbine,  condensers,  and  pipe- 
work. The  revenue  for  the  year  showed  an  increase  of  £1,212  ; 
the  working-  expenses  were  reduced  by  £822,  and  the  errosa  profits 
were  £1,534  in  excess  of  1913.  They  had  nsed  lees  coal  in  the 
year  by  806  tons  (resulting'  in  the  saving  of  £S|3)  akhough  there 
had  been  an  increi'e  of  88,000  units.  This  saving  he  attributed 
to  the  advent  of  K^nt  coal  and  increased  efficiency  of  plant.  The 
future  coal  supply  was  not  entirely  s  itisfactory,  although  the  con- 
tracts for  the  present  year  were  favourable.  The  amount  available 
for  dividend  wai  £13,099,  as  compared  with  £11,348  in  1913— an 
increase  of  £1,7.')0.  Only  on  one  occasion  in  1912-13  has  this 
increase  been  exceeded,  and  then  it  was  £1,921.  During  the  year 
233  additional  consumers  were  added,  being  equivalent  to  6,843 
8  C.P.  lamps,  the  total  being  145,943  lamps  ;  2,333,415  units  were 
generated,  and  1,753,330  sold.  The  chairman  added  that  the 
directors  were  continuing  the  system  of  bonuses  which  had  been 
in  force  for  two  years,  and  they  also  were  paying  those  employes 
who  had  joined  the  Colours  the  difference  between  the  pay  they 
received  and  their  earnings  at  the  works.  The  company  had 
arranged  to  supply  the  adjoining  town  of  Cheriton  with  electric 
light. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    FEBRUARY.    1915. 


The  February  returns  of  electrical  export  and  import  business 
make  a  poor  showing  beside  those  of  the  previous  month,  which 
even  the  shortaee  of  days  will  scarcely  account  for. 

The  electrical  exports  for  the  month  reached  a  total  value  of 
£256,519  as  compared  with  £3(!4,562  in  January,  which,  however, 
was  a  prood  month  under  the  circnmstanceB.  The  imports  of  elec- 
trical material  were  valued  at  £217,500  a'?  against  £239,127  in 
the  previous  month,  while  the  re-exports  had  a  total  value  of 
£22.216,  showing  an  improvement  over  the  January  total  of 
£12,455. 

Practically  every  section  of  our  electrical  export  business  fell 


off  in  value,  the  only  exception  being  glow  lamp  exports,  which 
were  £2,000  to  the  good.  Of  our  various  customers,  India  was  the 
most  prominent,  while  France  probably  owing  to  prevailing  con- 
ditions occupied  second  place  ;  Australian  business  also  reached 
good  proportions. 

The  only  sections  of  the  imports  showing  any  increase  over  the 
January  figures  were  goods,  batteries,  and  particularly  glow  lamps, 
due  to  the  inclusion  of  nearly  £15,000  worth  from  Holland. 

The  United  States  was  the  principal  contribntor  to  the  imports 
total,  and  business  in  that  direction  decreased  from  £198,596  in 
January  to  £171,696  in  the  month  under  review. 


Registered  Exports  of  British  and  Irisli  Electrical  Goods  from  tlie  United  Kingdom. 


Destination  of  exports  and  country  consigning 
imports. 


S  n  a 
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a—  © 

■E  *  S 


3    a 
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o  ao 
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Russia,  Sweden,  Norway  and  Denmark 

Germany  

Netherlands,  Java  and  Dutch  Indies 
Belgian  Congo  ...         ... 

France  

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania,  Turkey  and  Bulgaria  ... 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus. . . 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana  ... 
Mexico  and  Central  America 

Peru  and  Uruguay      

Chile     •     

Brazil 

Argentina        

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal      

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar... 

China  and  Siam  

Japan  and  Korea        ...   '     

India 

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak        

Hong  Kong      

West  Australia  

South  Australia  

Victoria  

New  South  Wales       

Queensland      

Tasmania         

New  Zealand  and  Fiji  Islands    

Total,  £ 


£       £ 
1,818    838 
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420 

121 

555 

126 

133 

15 

27 
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3 

82 

40 
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69 
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114 

166 
203 

145 

18 

67.5 

1,2.S9 

32 
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2,474 


74 
87 


15,418 


24 

11 

76 


141 

2,314 

1,020 

541 


584 

845 

2,308 

28 

42 


1,326 

13,944 
182 

1,617 
598 

33 

480 

2,750 

1,937 

1,868 

4,793 


£ 
13' 


431 
31. 


£ 
1,127 

22 


10,936 


1  91.-. 
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38 

20 

91 

■  ■• 
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19 

... 

83 

36 

/ 
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30( 

124 

67 

•  •> 

315 

740 
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44 

1,365 

569 

78 

10 

98 

23 

27a 

361 

274 

371 

402 

10.5 

8 

148 

8.-. 

62 

1,661 

81 

53 

... 

2,086 

1,631 

87 

49 

326 

202 

78 

21 

436 

448 

619 

134 

829 

946 

1,0.50 

986 

291 

403 

66 

•  t  • 

1,106 
14,509 

1,1:  .55 

10,780 

£ 

38 
150 


46 


13 
66 


50 


26 


17 

188 


27 
611 


£ 

£ 

1,275 

953 

27 

t   •■• 
257 

•  •• 

3,243 

175 

862 

33 

1,152 

... 

467 

::: 

820 

266 

820 

5,710 

15 

587 

38 

247 

62 

... 

270 

193 

1,667 

235 

3,786 

•  •■ 

443 

397 

46 

106 

385 

865 

146 

1,518 

295 

502 

11 

481 

20 

1,094 

1,347 

2,556 

487 

2,519 

1,867 

8,987 

1,276 

243 

10,663 

... 

1,422 

10 

30 

375 

289 

317 

3,258 

42 

8,770 

84 

902 

668 

469 

3,066 

8,906 

69,627 

£ 

26b 

317 
364 
"33 


20 


1,874 
97 


194 
8 

"23 


465 
4.420 
2,219 

166 

384 

80 

2,532 

26 

154 

13,643 


£ 
733 

192 

332 

19 

;558 

80 

43 
639 

27 

330 

•  ■• 

2,167 

28 

•  •• 

42 

103 

1 

115 

... 

96 

111 

83 

144 

"n 

133 

91 

1,292 

144 

2 

25 
21 

19 
112 

163 

400 

13 

1,066 

677 

722 

34 

369 
15 

1,183 

111 

11,204 

1,234 

£ 

£ 

£ 

2(' 

1,010 

8.369 

161 

"e 

4,E66 

'  ... 

... 

39 

6,434 

8,783 

24,040 

318 

... 

1,579 

142 

403 

2,117 

105 

4,398 

6,223 
19 

16 

16,225 

17,118 

10 

372 

1,253 

•  >• 

1,605 

11,049 

40 

353 

1,662 

•  •• 

211 

668 

435 

..• 

943 

9 

22 

1,068 

•  •• 

87 

4,639 

6( 

164 

10,345 

... 

297 

1,469 

80 

6,901 

7,673 

66 

9 

279 

... 

■  •• 

3,268 

32 

809 

4,436 

212 

•  •• 

4,199 

13 

604 

1,4.58 

40 

... 

1,361 

19 

782 

8,871 

■  •• 

133 

7,937 

2,241 

4,626 

41,411 

72 

260 

2,184 

66 

1,024 

14,660 

... 

818 

3,252 

30 

... 

1,915 

142 

•  ■• 

2,004 

6,003 

183 

16,124 

1,313 

71 

19,174 

168 

824 

6,276 

213 

•  •• 

947 

79 

866 

13,139 

18,608 

61,246 

256,619 

Registered  Imports  into  tiie  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium  

France 

Switzerland      

Italy     

Austria-Hungary        

United  States 


Total,  £ 


302 

57 

129 

849 

... 

2,218 

41 

1,130 

284 

201 

... 

14,879 

1,400 

... 

227 

217 

929 

... 

357 
267 

1,380 

474 

1,846 

197 

273 

28 

46 
161 

22 
320 

126 
1,419 

177 

3,160 

14 

i'28 

2,896 

1,67'6 
660 
148 

8,508 

814 

i,106 

250 

4,744 

263 

19,960 

138,981 

8,665 

1,412 

9,il8 

4,714 

2,6r,0 

16,455 

7,:«5 

1,808 

Z5,74G 

124,310 

13,610 

3,695 

2,206 


74 
186 


6,932 

18,137 

68.50 
6  479 
2,483 


1,001  171,696 


3,466 


212,667 


Additional  imports. — Spain,  arc  lamp  parts,  £6  ;  carbons,  £4,315.     Canada,  electric  goods,  £10  ;  fittings,  £20  ;  machinery, 

carbons,  £15. 


£637 


Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above... 


748 

337 

39 

749   871 

770 

11,006 

■  ■• 

136   643 

7,018 


22,216 


Total  Expobts  :  i;256,519 


Total  Re-E.xpobts  :  £22,216 


Total  Imj'orts  :  £21.7,500 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  column  contains  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtless,  oonsistintr  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necessarily 
the  country  of  origin. 
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RUSSIAN 


TRADE  AND  ELECTRICAL 
PROSPECTS. 


(Communicated.) 


(Concluded  from  page  416.) 

In  the  matter  of  credits,  German  firms  have  ever 
been  most  obliging,  backed  as  they  have  been  by 
their  banks.  In  Russia,  as  an  agricultural  countn' 
wherein  money  flows  chiefly  in  the  seasons  of  sow- 
ing and  harvest,  six  months  credit  is  usual  and 
twelve  months  often  demanded.  The  numerous  co- 
operative societies  (mentioned  again  later)  are  doing 
a  good  deal  to  provide  agriculturists  with  ready 
money  at  other  seasons,  but  the  broad  fact  remains 
that  any  firms  exporting  to  Russia  must  be  content 
to  wait  six  months  or  so  for  payment;  there  is  rarely  , 
any  objection  raised  to  reasonable  payment  for  this 
accommodation.  For  a  good  many  years  to  come, 
Germany  will  not  be  able  to  give  such  preposter- 
ously long  credit  as  she  has  often  employed  in  the 
past  to  win  business  in  undeveloped  countries. 

Russian  import  duties  are  framed  on  a  weight 
basis*,  and  whereas  many  British  manufacturers 
send  in  heavy  machiner}-  complete  and  therefore  sub- 
ject to  hea%w  tax,  German  finiis  have  evolved  special 
types  for  export,  and  have  arranged  to  make  and 
fit  heavv  castings,  etc.,  within  the  Russian  frontier. 
Ironically  enough  many  of  the  "  factories  "  built  by 
Germans  to  comply  with  the  letter  of  Russian 
law,  are  simply  private  foundries  and  assembly  shops 
serv-ing  to  evade  bv  one  means  or  another  a  con- 
siderable portion  of  the  customs  dues  paid  bv  less 
astute  or  less  efficiently  organised  undertakings. 
Under  the  existing  tariff  it  is  obviously  foolish  to 
pay  freight  and  customs  charges  on  heavy  frame 
castings',  etc..  which  can  be  as  well  made  in  a  branch 
factory  on  the  spot.  The  establishment  of  such  a 
factory  gives  prestige  and  affords  a  good  centre  for 
a  local  representative  or  a  more  ambitious  staff  of 
travellers. 

It  is  practically  certain  that  there  will  be  substan- 
tial mutual  tariff  concessions  between  the  Allies  after 
the  war.  and  our  gain  in  this  respect  would  obviously 
be  greater  if  we  had  a  tariff  of  our  own  on  which  to 
offer  concessions.  Apart  from  this  consideration, 
anyone  who  has  made  more  than  the  most  casual 
study  of  measures  taken  since  last  autunm  to  "  cap- 
ture German  trade  "  must  realise  of  what  immense 
assistance  would  be  a  protective  tariff  to  our  newlv- 
founded  industries.  Without  it.  some  industries 
cannot  possibly  compete  with  established  and  pro- 
tected German  trade. 

We  shall  not  secure  the  Russian  electrical  or 
any  other  market  unopposed.  During  the  war 
we  have  a  temoorary  respite  from  German  commer- 
cial activity  abroad,  and  now  is  undoubtedly  the 
time  to  prepare  a  commercial  campaign  in  Russia. 
Almost  even.-  firm  here  is  choked  with  war  orders. 
Necessary  and  urgent  as  these  are,  they  represent 
national  expenditure  and  not  national  production, 
and  while  we  are  engaged  upon  them  we  must  see 
that  the  rivers  of  our  peaceful  commerce  become 
neither  silted  nor  diverted.  America  realises  the 
importance  of  the  Russian  market,  and  an  American 
firm  with  a  factory  in  Russia  has  a  good  share  of  the 
electrical  business  in  the   Baku  oil  fields. 

Just  at  present  we  have  easier  access  to  Russia 
than  most  neutrals,  but  ev^en  so  it  is  not  wise  to 
start  circularising'  Russia  at  the  moment,  for  postal 
delavs  are  considerable  (a  registered  letter  dis 
patched  from  Petrograd  early  in  February  taking 
nearly  a  month  to  reach  EnaflandV  With  the  open- 
ing of  the  Dardanelles  a  revival  in  Russian  trade 
will  occur,  and  as  there  is  already  a  great  shortage 
of  electrical  material  in  Russia,  it  is  not  a  moment 

•  £2  158  lOd.  per  cwt.  on  dynamos,  motors  and  trans- 
fnnricrs;  A3  18s.  lOd.  per  cwt.  on  measuring  instruments: 
fi^  17s.  Ofl.  per  c-wt.  on  incandescent  lamps  mounted,  and 
£19  14«.  Od.  per  cwt.  unmounted. 


too  early  to  plan  the  measures  which  are  to  be  taken 
directly  an  easy  trade  route  is  opened.  There  has 
been  much  talk  of  a  new  Scandinavian  trade  route 
to  Russia  to  replace  permanently  the  old  Berlin 
route.  Whether  the  suggestion  will  mature  is  open 
to  doubt,  but  it  has  at  any  rate  caused  considerable 
annoyance  in  Berlin! 

The  Scandinavian  route  leads  to  an  important  in- 
dustrial area,  but  is  long  and  without  particular 
merit.  Given  neutralisation  of  the  Kiel  Canal  and 
some  more  Baltic  seaboard  for  Russia — both  quite 
probable  contingencies — the  all-sea  route  would 
seem  well  worth  while  for  all  but  the  lightest  traffic, 
and  would  not  be  so  much  longer  than  that  for  the 
Scandinavian  route,  while  avoiding  the  long  rail 
journey  and  a  large  fraction  of  transhipment  costs. 
It  is  difficult  to  foresee  precisely  what  will  be  the 
labour  position  in  Germany  after  the  war,  but  no 
doubt  it  will  be  characterised  by  long  hours  and  low 
wages,  and  no  doubt  it  will  constitute  a  serious 
factor  in  the  competition  we  shall  have  to  meet. 
However,  there  is  no  cause  for  despondency — only 
need  for  improved  organisation  in  manufacture  and 
selling  to  set  the  balance  right.  America  competes 
effectively  in  every  market  despite  her  very  dear 
labour.  It  is  surely  time,  however,  that  the  British 
working  man  saw  clearly  that  strikes  are  literally 
"  bad  business."  The  heavy  union  levy  is  dissipated 
in  a  few  weeks  of  strike  pay,  trade  is  disorganised, 
and  national  production  is  inevitably  given  an  irre- 
vocable set-back.  Usually  some  advance  in  wages 
is  obtained,  but  the  strike  is  not  a  success  for  the 
resulting  increase  in  market  price  reacts  sooner  or 
later  to  the  disadvantage  of  workers;  and  better  or- 
ganisation and  better  machinery  are  introduced  to 
decrease  the  wages  cost  for  given  production  despite 
the  higher  wage  rate.  The  final  upshot  is  that  the 
net  profit  to  the  striker  is  veiy  small  but  he  has  to 
work  under  strenuous  conditions.  The  fact  is  that 
capital  zi'ill  have  a  certain  minimum  return  or  it  will 
go  elsewhere.  Compulsory  arbitration,  in  labour 
disputes  is  long  overdue,  would  only  be  in  conform- 
ity with  ordinary  civil  law,  and  would  greatly 
strengthen  our  position  in  the  years  of  keen  com- 
petition that  are  to  come. 

In  turning  from  consideration  of  the  general  elec- 
trical trade  field  in  Russia,  and  the  means  whereby 
it  is  to  be  secured,  to  a  specific  review  of  the  exact 
nature  and  extent  of  Russian  electrical  develop- 
ments and  demands,  we  are  faced  by  the  difficulties 
that  imperfect  statistics  are  available;  that  during 
the  last  year  or  two  innumerable  fresh  schemes  have 
been  mooted,  some  abandoned,  and  some  far  de- 
veloped (mostly  under  the  cloak  of  German  organ- 
isation); and  that  the  past  development  will  be  as 
nothing  compared  with  that  yet  to  come.  So  far 
the  Russian  electrical  industry  has  centred  round 
Riga,  Petrograd  and  Moscow,  but  recently  there 
have  been  very' extensive  developments,  actual  and 
mooted,  in  the  Baku  district,  in  the  Urals,  and  in 
Siberia,  so  that  with  rapid  improvements  in  ways 
and  means  of  communications  electrical  develop- 
ment will  proceed  rapidly  all  over  the  Empire. 

Some  6o  per  cent,  of  the  150  most  important  cen- 
tral stations  are  managed  municipally ;  the  remainder 
are  operated  by  concessionaires,  chiefly  in  industrial 
districts,  and  supply  about  10  million  population 
(twice  that  sei-yed  by  the  municipal  concerns^  There 
is,  however,  an  enormous  field  for  municipal  enter- 
prise in  water  and  electricity  works  and  tramways, 
and  for  State  enterprise  in  electric  railways  and 
hydro-electric  schemes.  Municipalities  and  State 
departments  seem  thoroughly  alive  to  these  possi- 
bilities and  display  preference  for  electrical  operation 
wherever  practicable.  By  its  agricultural  and  mineral 
wealth  the  country  is  able  to  afford  large  pubHc 
undertakings  which  will  have  as  their  first  effect 
rapid  industrial  development. 

The  present  unsatisfactory  position  under  elec- 
trical companies  in  Petrograd  will  be  much  improved 
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by  municipal  purchase,  schemes  for  which  are 
already  far  advanced,  though,  due  to  the  war,  they 
will  probably  be  suspended  till  the  right  of  purchase 
falls  due  in  1917.  The  central  station  in  Moscow, 
controlling  the  great  Bogorod  industrial  district,  has 
been  repeatedly  extended  since  its  inauguration 
nearly  thirty  years  ago.  The  maximum  load  has 
roughly  doubled  in  eveiy  five  years'  period  since 
1901.  and  now  exceeds  30,000  kw.  The  present 
station  is  a  two-story  building  with  efficient  equip- 
ment, totalling  55,000  Kvv.  capacity  and  supplying 
two-thirds  of  its  output  to  factories  and  workshops. 
The  usual  supply  system  in  Russia  is  generation  and 
main  distribution  at  2,000 — 2,200  volts,  3-phase,  with 
100 — 220  V.  transformers  supplying  groups  of  con- 
sumers. No  better  system  could  be  employed  under 
the  conditions  to  be  met.  indeed,  the  relatively  low 
lighting  pressure  would  be  very  acceptable  in  this 
country  since  the  introduction  of  metal  and  half-watt 
lamps.  Seven  years  ago  the  generating  and  main 
feeder  pressure  in  Moscow  was  raised  from  2,100  to 
6.500  V.  to  suit  extended  and  increased  supply,  and 
it  is  an  advantage  of  a.c.  distribution  that  by  adding 
fresh  main  feeders  and  transformers  such  increases 
in  primary  pressure  can  be  continued  indefinitely. 

Plentv  of  water  power  is  available  on  the  Urals 
for  hydro-electric  development;  conditions  will  per- 
mit economical  and  strictly  utilitarian  construction, 
and  a  base  load  is  already  to  hand  in  the  mining  dis- 
tricts. Concessions  have  been  granted  for  the  sup- 
ply of  traction,  lighting  and  power  to  the  whole 
Petrograd  and  Viborg  district  from  the  Imatra- 
Raisala  falls,  one  of  the  largest  undeveloped  water- 
falls in  Europe,  capable  of  yielding  somewhere  about 
500.000  horse-power.  The  £125,000  loan  sanctioned 
for  a  lighting  and  power  station  in  Nijni-Novgorod 
is  another  little  matter  deserving  the  attention  of 
British  firms. 

The  municipality  of  Kieff  (where  there  is  already 
a  12.000  KW.  plant  on  the  usual  Russian  system,  sup- 
plying 10,000  consumers)  has  in  hand  a  loan  of 
£2.500.000  to  purchase  and  extend  tramways,  and  a 
half-million  loan  is  approved  from  tramways  in 
Vilna.  The  Vladivostok  tramways,  at  present  work- 
ing successfully  despite  the  limited  facilities  which 
they  provide  at  exorbitant  fares  (4d.  tO'  5d.  a  mile). 
are  to  be  extended  and  reorganised,  and  a  large 
number  of  traction  schemes  are  more  or  less  ad- 
vanced in  Siberian  towns.  Belgian  enterprise  has 
been  very  active  in  Russian  tramways  (especially  in 
.Siberia  and  Central  Asia)  but  no  one  would 
begrudge  our  Allies  their  share  in  this  business, 
there  is  room  for  all — except  Germany.  The  State 
Commission  for  New  Railways  is  an  active  body, 
and  has  a  number  of  important  schemes  in  hand  for 
electric  railwavs  radiating  from  Warsaw,  as  well  as 
an  electric  railwav  from  Vladikavkaz  to  Tifiis.  and 
a  1.200-mile  line  from  Irkutsk  to  Bodaibo.  Electric 
power  is  miKh  used  in  the  ."^tate  railwav  shoos  and 
electricity  is  to  be  used  for  lighting  on  the  railwavs. 

Ver\-  extensive  telephone  and  telegraph  additions 
are  required.  This  business  has  been  mostly  shared 
by  Swedish  and  German  firms,  and  there  is  no  rea- 
son why  British  firms  should  not  compete  very  effec- 
tively in  future. 

Russian  ELECTROi.YTrc  Manufactures.   1013. 

.Avprace   - 

Tons.         Tntnl  v.iluo.  :e/ton. 

Electrolytic  Copper  21.000     £1,040.000  £02  los. 

Nitric   Acid  56.500  6ao.ooo  £11     6s. 

Accumulators   3-40O  180.000  £53 

Aluminium    1.300  170.000  £131 

Potassium   Chlorate  2,400  130,000  £t^d 

Electro-steel      4.000  66.500  £16  12s. 

Calcium  Carbide      ...  1,450  42.500  £29    6s. 

90,050     £3,169,000 

Electrochemical  and  metallurgical  manufacturers 
in  Russia  represent  a  very  extensive  and  remunera- 


tive industry,  100  per  cent,  net  profit  being  realised 
on  much  of  the  capital  invested.  Unfortunately, 
much  of  that  capital  has  been  German  in  the  past. 
Russian  electrolytic  manufactures  in  1913  are  re- 
ported in  the  table  given  in  the  previous  column. 

The  steadily  increasing  demand  for  electrolytic 
copper  for  railways  and  electrical  undertakings  is 
met  by  Mm.  Rosenkranz,  of  Petrograd,  and  the 
Kyshtim  Corporation,  new  plant  recently  installed 
by  the  latter  btinging  their  total  capacity  up  to 
8,000-9,000  tons  per  annum. 

Among  the  most  promising  electrical  fields  in 
Russia  are  those  of  electricity  in  agriculture  and 
power  supply  to  peasant. industries.  The  very  active 
spirit  of  co-operation  in  Russian  farming  and  dairy 
districts  should  do  as  much  to  help  the  extended 
use  of  electric  motors  in  agriculture  as  co-operation 
has  already  done  in  Canada  and  the  States.  There 
are  more  than  30,000  co-operative  co7nbinations  of 
Russian  farmers  already  in  operation,  apart  from 
important  State  co-operative  schemes.  A  co-opera- 
tive society  can  afford  equipment  beyond  the  reach 
of  individual  fanners,  and  can  secure  commensurate 
advantages  to  the  whole  community  and  equal  bene- 
fit to  electrical  manufacturers  and  supply  stations. 
Already  these  societies  have  done  much  in  the  way 
of  purchasing  tractor  ploughs  and  thrashers,  and 
the  impending  inauguration  of  new  power  transmis- 
sion schemes,  and  extension  of  existing  central 
stations,  will  produce  opportunities  which  should  not 
be  neglected  for  the  use  of  electricity  in  agriculture. 
British  manufacturers  could  very  profitably  lay  them- 
selves out  to  exploit  at  the  same  time  the  use  cf 
electric  power  and  lighting  in  our  own  and  in  Rus- 


sian    farming    districts. 


Large    numbers    of    oil 


engines  are  used  and  will  be  used  in  Russia,  and 
since  British  agricultural  machinery  and  oil  engines 
are  already  well  known  in  Russia,  and  since  electrical 
equipment  would  be  required  to  work  with  one  or 
both  of  these  (according  as  power  was  taken  from 
central  or  independent  supply),  there  would  seem  to 
be  room  for  very  effective  combination  between  Bri- 
tish manufacturers  of  agricultural  machinery,  elec- 
trical equipment  and  oil  engines.  Without  such  co- 
operation there  must  be  much  unnecessary  competi- 
tion and  all-round  inefficiency.  For  a  time,  the  chief 
demand  is  likely  to  be  for  medium  high  tension 
(2,000-3.000  V.)  equipment  and  low  tension  (120-240 
v.)  transformers  and  lighting  and  power  apparatus. 
The  more  special  field  for  e.h.t.  equipment  will  be 
extensive  but  not  of  immediate  interest  to  the 
general  manufacturer. 

With  a  view  to  enabling  peasant  industries  to  con- 
tinue their  independent  existence.  State  and  muni- 
cipal departments  are  taking  considerable  interest 
in  rural  distribution  schemes  for  electric  power,  and 
there  is  reasonably  to  be  expected  a  deal  of  business 
in  this  direction. 

The  past  dominance  of  German  capital  and  influ- 
ence, and  the  drastic  measures  adopted  to  thwart 
attempts  to  establish  independent  electrical  concerns 
in  Russia,  have  been  felt  very  keenly  in  influential 
quarters,  and  there  is  a  movement  on  foot  (which 
might  advantaeeously  be  copied  in  this  countr\-)  to 
execute  all  public  electric  requirements  in  Russia  by 
Russian  material  and  labour  where  possible,  and  in 
any  case  free  from  Gennan  profit  and  control.  The 
establishment  of  independent  Russian  concerns  and 
the  granting  of  industrial  credit  bv  the  Russian  Im- 
perial Bank  will  be  very  effective  in  promoting  free 
international  tradincf  and  rapid  industri.Tl  develop- 
ment in  that  country.  Electrical  development  will 
be  amoncr  the  most  important  branches  of  this 
general  industrial  advance,  and  there  is  not  the  least 
doubt  that  Russian  firms  and  atitborities  are  very 
wishful  to  trade  more  extensively  with  British  manu- 
facturers. Such  a  ready-made  market  as  never  be- 
fore existed  lies  open  to  us.  but  the  special  advan- 
tages we  enjoy  can  only  persist  unaided  for  the 
immediate  future,  and  the  time  for  action  is  now. 
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ELECTRICITY    APPLJED    TO    MINING. 


By  C.  p.  SPA.KKS,  M.I.E.E. 


(Abstract  of  paper  read  before  the  Institution  of  Electrical 
Enginekbs,  February  25tli,  1916.) 


(.Concluded  from  page  422.) 

Distribution  UndeTgroxind.—  lD  contrast  with  some  other 
countries  the  working  conditions  in  the  British  coal  fields  re- 
quire all  conductors  to  be  insulated,  and  in  order  to  prevent 
damage  due  to  movement  in  the  workings  all  conductors  are 
usually  suspended  by  leather  thongs.  To  ensure  continuity 
of  supply  for  important  pumping  plant  duplicate  double-wire- 
armoured  cables  are  used,  either  placed  on  opposite  sides  of 
the  shaft  or  preferably  run  in  separate  .shafts  so  as  to  prevent 
the  supply  being  interrupted  by  mechanical  injury. 

Earthing  Connections. — Whilst  recognising  the  "difficulty  of 
specifying  bow  an  efficient  earth  connection  should  be  made, 
the  author  is  in  agreement  that  the  main  "  earth  "  must  be 
placed  at  the  surface  of  a.  collien,'.  owing  to  the  difficulty  of 
constructing  and  maintaining  efficient  earth-plates  uiider- 
ground.  The  usual  power-station  practice  should  be  followed 
in  which  several  earth  connections  are  made  by  a  copper  ring- 
main  connected  to  steam  condensers,  circulating-water  pipes, 
feed  pipes,  and  other  metal-work  in  direct  connection  with 
earth,  or,  in  cases  where  it  is  not  possible  to  make  such  an 
earth  connection,  the  contact  area  of  each  coke  bed  should 
be  materially  greater  than  that  specified  in  the  General 
Regulations  issued  under  the  Coal  Mines  Act,  1911,  the  coke 
bed  being  carried  down  not  less  than  8  feet  below  ground-level. 
From  tests  on  main  station  "earths"  constructed  on  the  lines 
indicated,  the  measured  resistance  to  earth  with  alternating 
current  at  50  periods  varies  in  representative  cases  from  0.01 
to  0.03  ohm. 

Tests  made  on  earth-nlates  constracted  on  the  lines  recom- 
mended by  the  General  Regulations  under  favourable  condi- 
tions as  to  moisture,  vary  from  1.8  to  2.2  ohms.  If  the  condi- 
tions are  not  favourable  a  much  higher  resistance  to  earth  will 
be  found,  as  the  resistmce  to  earth  is  directly  affected  by  the 
nature  and  temperature  of  the  surrounding  strata  and  by  the 
amount  of  moisture,  unless  precautions  are  taken  to  supply 
earth-plates  with  moisture  and  periodicallv  to  impregnate  the 
surrounding  strata  with  salt.  Tests  show"  that  this  treatment 
is  effective  in  lowering  the  resistance  of  poor  earth  connections. 

Te.^ts  have  been  made  on  groups  of  earth-plates  in  different 
localities,  constructed  on  the  lines  recommended  by  the  General 
Regulations.  The  test?  show  that  the  size  of  the  metal  earth- 
plate  is  comparatively  unimportant  comnared  with  the  area  of 
thecoke  bed.  With  a  plate  of  8  sq.  ft.  area  surrounded  by 
12  inches  of  coke,  the  surface  contact  of  the  coke  with  the 
surrounding  strata  is  about  40  sq.  ft.,  which  results  in  the 
resistance  between  the  earth-plate  and  the  outer  sm-faoe  of 
coke  being  anproximately  0.5  per  cent,  of  the  total  resistance 
to  earth,  with  the  coke  bed  surrounded  by  clay. 

The  tests  show  the  desirability  of  burying  the  earth-plates 
at  considerable  depth  so  as  to  avoid  too  great  a  potential 
gradient  on  the  surface. 

Tests  show  that  if  a  main  "  earth,"  consisting  of  two  earth- 
plates  constructed  under  favourable  conditions  on  the  lines 
recommended  by  the  General  Regulations  issued  under  the 
Coal  Mines  Act.  1911, 'had  been  called  upon  to  carry  a  current 
of  500  amperes  for  a  short  period,  such  as  that  necessary  for 
a  circmt-breaker  to  operate,  the  potential  at  the  earth-plate 
would  have  been  not  less  than  500  volts  above  earth.  Any 
such  pressure  on  the  earth-plates,  although  of  momentary 
duration,  is  dangerous,  as  it  would  result  in  the  cable  sheath- 
inga  and  any  metal  connected  to  the  main  "earth"  being 
raised  to  a  dangerous  pressure.  It  is  therefore  essential  that  a 
different  t^'pe  of  main  "  earth "  should  be  u.sed  from  that 
recommended  bv  the  Regulations,  or  else  that  the  number  of 
earth-plates  be  increased. 

Earthino  of  Sustem .—Safety  has  been  ranch  increased  by 
the  Regulations  issued  in  1913,  which  provided  that  all  con- 
ductors where  pressure  exceeds  low  pressure  (250  volts)  must 
be  protected  by  a  metallic  covering  electrically  continuous  and 
efficiently  earthed:  but  the  author  suggests  that  when  the 
Regulations  are  next  under  revision  Regulation  (124)  should 
be_  amended  so  ae  to  make  it  comnulsory  to  earth  the  neutral 
point  of  all  polyphase  systems.  The  main  advantage  of  work- 
ing with  one  point  definitely  earthed  is  the  impossibility  of 
continuing  working  with  a  definite  fault  on  the  system. 

Switchfiear— At  Middle  Duffryn  power  station  the  switch- 
gear,  which  is  erected  in  a  separate  building,  is  operated  elec- 
trically by  remote  control  from  a  110-volt  battery.  The  bus- 
bars are  arranged  as  a  ring,  which  can  be  split  by  two  2,000- 
amnere  oil-break  motor-operated  switches.  For  r'enairs,  each 
half  of  the  busbar  ring  can  be  subdiiided  by  unbolting  Unks. 

The  generators  are  protected  by  balanced"  protective  trans- 
formers, connected  between  the  neutral  and  each  phase,  and 
by  time-limit,  overload  and  rever.se-current  devices.  The 
feeders  are  protected  on  the  Merz-Price  system  and  by  time- 
limit  overload  apparatus. 

The  switchgear  at  Penallta  station  is  mechanically  operated 
bv  levers,  the  switchgear  being  in  the  basement  (see  fig.  10). 
The  generators  are  protected  by  time-limit,  overload  and 
reverse-current  relays,  the  feeders  by  time-limit  overload,  and 


the  overhead  transmission  lines  and  transformers  by  time- 
limit  overload  and  the  Merz-Price  system. 

At  Britannia  Colliery  the  switchgear  is  erected  in  an  annex 
to  the  winder  house,  the  switches  being  mechanically  operated 
and  the  control  pillars  being  on  the  floor-level.  The  busbars 
are  arranged  as  a  ring,  which  can  be  separated  into  two  halves 
by  400-ampere  oil  switches,  each  section  of  the  ring  being 
again  divisible  for  repairs  by  unbolting  links.  When  the  ring 
busbar  is  divided,  each  section  of  the  l^ar  has  direct  connec- 
tion with  the  Penallta  and  Bargoed  stations,  and  a  supply  can 
be  given  from  either  section  of  the  busbars  to  one  main  winder 
and  to  the  10,000/3,000-volt  transformers  which  supply  the 
remainder  of  the  colhery  plant.  The  3,000-volt  busbars  are 
treated  in  a  similar  manner. 

At  Bargoed  the  busbars  are  in  duplicate,  the  generators  and 
feeders  being  connected  to  either  of  the  busbars  through  inter- 
locked isolating  switches.  The  protective  arrangements  are  as 
follows  :  — 

Generators. — Time-limit  overload  and  reverse-current  relays. 

Feeders. — Time-limit  overload  and  Merz-Price  protective 
system. 

The  pressure  is  conti'olled  at  the  power  station  by  TiiTUl 
regulators.  This  has  resulted  in  an  improved  power  factor  on 
very  fluctuating  loads.  Having  regard  to  the  variation  of  25 
per  cent,  in  load  in  either  valley  in  a  few  seconds,  it  was 
found  difficult  to  maintain  a.  satisfactory  pressure  until  the 
plant  at  the  various  power  houses  was  controlled  by  these 
regulators. 

The  power  factor  varies  between  the  following  limits:  — 

Aberdare  Valley 0.7  to  0.85 

Rhymney  Valley 0.7  to  0.8 

The  generators  are  constructed  so  as  to  give  their  fuU  out- 
put with  a  power  factor  of  0.75.  Owing  to  the  moderate  dis- 
tance of  transmission  there  has  been  no  difficulty  in  maintain- 
ing the  normal  pressure  at  the  individual  collieries,  but  in 
order  to  deal  with  further  extensions  some  of  the  larger  motors 
will  probably  be  fitted  with  power-factor  correctors. 


Fig.  10.— 10,000-volt  Switchgeab,  Penallta  and  Bbitannia 
colliebies. 

Motors. — Originally  all  motors  were  controlled  by  screened 
panels,  the  high-pressure  parts  being  protected  by  earthed 
metal  screens,  interlocked  with  the  isolating  switches.  This 
type  of  switchgear  is  now  displaced  by  pillars  of  rigid  metal 
containing  the  isolating  switch,  oil  switch,  overload  relays, 
series  transformers,  and  ammeter,  the  isolating  switch  being 
interlocked  with  the  cover  which  gives  access  to  the  switch- 
gear. 

All  motors  are  controlled  by  overload  relays  actuating  the 
oil  switches.  This  gives  definitt>  protection  and  enables  the 
supply  to  be  renewed  with  a  minimum  of  interruption ;  it 
also  avoids  the  risk  of  fuses  of  the  enclosed  type  being  re- 
placed with  unprotected  metal. 

Lighting. — Underground  this  is  confined  to  the  immediate 
pit  bottoms,  and  the  haulage  and  pump  rooms.  The  standard 
pressure  is  110  volts,  carbon-filament  lamps  being  used. 

The  conductors  are  single  rubber-insulated  cables  in  stout, 
screwed,  metal  conduits,  and  are  controlled  by  switches  and 
fuses  in  cast-iron  watertight  boxes,  all  lamps  being  enclosed 
in  watertight  fittings. 

The  Powell  Duffryn  Co.  have  now  between  seven  and  eight 
thou.sand  miners'  electric  lamps  in  use,  or  about  two-thirds  of 
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the  total.  These  lamps  weigh  about  5i  lb.  each,  compared 
with  3i  lb.  for  the-standard  oil  safety  lamp,  and  they  are  wel- 
comed by  the  miners,  who  prefer  the  additional  illumination 
in  spite  of  the  additional  weight.  .,/,.,     j       j 

The  lamp  batteries  are  charged  in  groups  of  40  for  lead  and 
•26  for  alkaline  batteries  by  110-volt  continuous-current  motor- 
generators,  each  charging  stand  having  an  ammeter  and  a 
variable  resistance  for  adjusting  the  cm-rent. 

At  the  larger  collieries  charging  boards  capable  of  holding 
1,000  batteries  are  used,  the  lamps  being  stored  in  a  standard 
rack  in  the  lamp  room  when  charged. 

In  the  first  instance  the  lead  batteries,  were  charged  m  seven 
hom-s;  this  is  now  extended  to  twelve  hours.  During  charge 
the  lead  batteries  are  inspected  to  see  that  they  are  gassing, 
and  on  the  completion  of  the  charge  the  pressure  of  each  is 
tested  bv  a  portable  voltmeter. 

With  normal  charging,  the  lamp  will  bum  li  to  14  hours. 
The  candle-power  is  between  1  and  li  depending  upon  the 
condition  of  the  batteiy  and  of  the  type  of  bulb ;  whereas  the 
ordinary  oil  safety  lamp  gives  0.5  to  0.6  candle-power. 

The  energy  requLred  for  charging  is  of  minor  importance, 
and  the  cost  of  attendance  for  chai'ging  and  cleaning  the  elec- 
tric lamps  is  comparable  with  the  cost  of  the  daily  attention 
nece.ssary  in  the  case  of  ordinary  oil  lamps.  The  important 
part  of  the  cost  is  the  maintenance  of  the  battery  and  the 
lamp  bulbs.  In  the  case  of  the  lead  batterj-,  the  cost  of  lamp 
renewals  equals  the  cost  of  battery  maintenance. 

Two  types  of  battery  are  used.  With  the  original  lead  type 
the  positive  plates  lasted  about  nine  months;  new  positive 
plates  were  then  inserted  to  run  a  further  nine  months,  before 
the  negative  plates  required  renewal.  Improved  positive  plates 
are  now  on  trial,  and  it  is  hoped  that  they  wiU  last  eighteen 
months.  The  main  point  necessarj'  for  success  with  the  lead 
type  of  batteiy  is  the  non-spilling  of  acid.  Cleanliness  is 
everything. 

The  alkaline  type  of  battery  is  now  under  trial.  Although 
these  are  twice  as  expensive  as  the  lead  type,  their  life  is 
vei-}'  much  longer.  Sufficient  time  has  not  yet  elapsed  to 
allow  the  life  to  be  definitely  determined,  but  the  makers  give 
it  as  15  years. 

When  it  is  possible  to  use  lamps  of  the  half-watt  type,  the 
useful  field  for  miners'  lamps  will  be  much  extende<l,  at,  the 
batteries  will  then  have  to  be  charged  only  half  as  often  as  at 
])resent.  with  consequent  decreased  wear  and  tear,  or,  alterna- 
tively, increased  light  will  be  obtainable  without  adding  to  the 
weight. 

In  addition  (i>  the  miners'  lamp  a  second  type  is  being  tried 
for  officials  and  hauliers.  In  this  case  the  battery  is  strapped 
to  the  man's  back  and  the  lamp  is  fixed  in  his  cap  so  as  to 
leave  both  hands  free. 

In  all  positions  where  there  is  danger  of  gas  the  present  type 
of  electnc  lamps  have  to  be  supplemented  by  oil  safety  lamps, 
eo  that  there  may  be  a  clear  indication  of  danger. 

Electric  Signalling. — The  increasing  size  of  colliery  under- 
takings and  the  use  of  haulages  renders  electric-bell  signalling 
important.  This  system  has  been  in  use  for  about  25  years, 
and  while  its  reliability  in  signalling  over  comparatively  long 
distances  has  led  to  a  decrease  in  the  number  of  accidents,  its 
safety  has  been  questioned  during  the  last  two  years. 

Following  an  explosion  oT  fire  damp  in  the  South  Wales  dis- 
trict in  1912,  a  notice  was  issued  by  the  Home  Office  stating 
that  "The  explosion  was  proved  beyond  reasonable  doubt  to 
have  been  caused  by  the  sparking  of  an  electiical  signalling 
bell,  which  ignited  an  accumulation  of  gas,  resulting  from  a 
derangement  of  the  ventilation  due  to  the  breakage  of  air 
pipes.  It  was  afterwards  proved  experimentally  that  sparks 
from  the  bell  in  question,  worked  by  a  battery  of  llj  volts, 
would  ignite  an  explosive  mixture  of  lighting  gas  and  air; 
and  the  mixture  was  also  ignited  by  sp.irks  from  signalling 
wires  produced  by  a  cuiTent  of  only  four  volts  pressure.  .  .  ." 
It  will  be  noted  th.it  these  tests  were  made  with  an  explosive 
mixture  of  lighting  gas  and  air.  which  is  ignited  with  much 
lower  currents  than  pit  gas.  The  second  test  at  4-volts  pres- 
sure was  m.ide  with  an  nccumiilator.  which,  owing  to  its  low 
internal  resistance,  gave  a  current  (not  measured)  quite  dis- 
proportionate to  that  used  for  signalling  purpose.^. 

Following  the  explosion  at  the  Senglienydd  Colliery  in 
October,  1913,  a  series  of  tests  were  made  l)y  the  Home  Office 
officials  in  January,  1914,  at  the  New  Tredegar  Rescue  Station, 
South  Wales,  at  which  the  author  wa,^  present  representing 
the  colliery  ovpners.  The  signalling  system  in  use  at  Seng- 
henydd  had  been  erected  prior  to  .Tune.  1911  (when  the  maxi- 
mum pressure  allowed  in  signalling  circuits  was  15  volts). 
The  number  of  drj-  cells  in  u.so  on  the  .signalling  circuits  at 
the  time  of  the  explosion  in  no  material  case  exceeded  nine. 
As  H.M.  Chief  In.spector  of  Mines  was  not  satisfied  that 
these  tests  were  sufficiently  exhaustive  to  settle  the  safe  limit, 
further  tests  were  made  at  his  request  by  Dr.  Wheeler,  at 
which  the  oolliei-y  owners  were  not  represented.  Prom  these 
te.sts  Dr.  Wheeler  deduce<l  "  Tliat  if  the  current  flowing  round 
the  .signalling  circuit  could  be  reduced  below  0.30  of  an  ampere 
by  introducing  suitable  non-inductive  resistances  there  would 
be  little  risk  of  ignition  by  break  flash  below  25  volts  pres.sure. 
The  use  of  Leclanch6  cells,  therefore,  owing  to  their  high 
internal  resistance,  should  afford  greater  comparative  safety 
than  the  use  of  dry  batteries." 

All  th©se  tests  show  that  the  principal  danger  point  is  the 
signalling  wires,  which  are  usually  bare  galvanised  iron  wire, 
the  lead  and  return  wires  being  run  on  insulators,  sianals  being 


given  from  any  desired  point  by  pressing  the  wires  together 
or  by  connecting  them  by  metal  bar,  file,  or  knife. 

Fig.  11  shows  osciOograph  records  recently  obtained  at  Fara- 
day House  across  the  contacts  of  bells  connected  to  six  "Dania" 
dry  cells,  in  series  with  a  resistance  of  10  ohms,  to  show  the 
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Fig.  11.— OsciLLoaRAPH  Recobds  across  Bell  Tebmisals. 

maximum  pressure  across  bell  contacts  at  the  moment  of 
breaking  and  making  the  circuit. 

With  a  cell  pressure  of  9  volts  on  open  circuit,  a  momentaxy 
pressure  of  80  volts  was  reached  with  bell  No.  (1),  while  bell 
No.  (2),  which  has  the  higher  inductance,  gave  a  momentarj' 
piessure  of  about  180  volts. 

These  records  show  the  necessity  of  considering  the  induct- 
ance of  any  circuit  before  specifying  the  safety  limit  in  terms 
of  volts  and  amperes. 

There  are  several  alternative  systems  for  securing  safety. 
Where  the  distance  of  signalhng  is  moderate  the  following 
system  ensures  safety  :  — 

(1)  Bare  galvanised  wires  of  No.  8  S.W.G.  should  be  run 
high  up  on  insulators  on  opposite  sides  of  the  roadway. 

(2)  Bells  to  have  the  contact-maker  completely  enclosed  in 
a  metal  flame-tight  cover,  the  contact  being  shunted  by  a 
resistance  or  a  condenser,  the  shunt  being  inside  the  beO  case. 

(3)  The  number  of  dry  cells  to  be  limited  to  10  (i.e.,  15  volts, 
as  in  the  Regulations  of  1905).  the  batteries  being  sub-divided 
into  two  groups,  one  half  being  placed  at  either  end  of   the 

'line. 

(4)  The  batteries  to  be  kept  in  locked  boxes  of  only  sufficient 
size  to  hold  the  standard  number  of  cells,  so  that  they  must  be 
replaced  when  run  down  instead  of  an  indefinite  number  being 
added. 

(5)  Signals  to  be  made  by  switches  actuated  by  a  "  pull  " 
wire,  the  switches  being  enclosed  in  rigid  metal,  the  covers 
being  flame-tight,  and  the  switch  contacts  breaking  contact 
through  non-inductive  resistances  contained  in  the  same  metal 
case  as  the  switch. 

For  long-distance  signalling,  a  high-resistance  relay  with  a 
shunted  contact  and  enclosed  in  a  flame-tight,  rigid,  metal 
case  should  be  used,  the  .'^hunt  resistance  being  inside  the 
relay  case.  Where  this  is  done  the  line  pressure  can  be  kept 
down  to  6  volts. 

.Alternatively  the  alternating-current  system  should  be 
adopted.  This  system  has  the  advantage  of  getting  rid  of 
battery  maintenance.  The  transformer  pressure  should  be  15 
volts,  and  the  bells  .should  have  their  coils  enclosed  in  rigid 
metal. 

SCHEDCLE  OF  MOTORS. 

VoioeW  Du^ryn  Steam  Coal  Com-pany. 


Winding       

Pumps— above  100  B.H.r. 
below   ,,       ,, 

Fans 

Haulages — above  ground 

under 
Screens  and  elevators 

Washeiy       

.\ir  compressors     

Miscellaneous  motors  used  for  surface 


No.  of 

Horse- 

motors. 

power 

9 

7,530 

56 

14.490 

m 

2,120 

14 

2.720 

44 

3.800 

.55 

6,370 

61 

1.285 

•iO 

8(»0 

9 

1,830 

\\  ui  k    227 

3,855 

Tr.tal 


41.i!<in 


Discussion  i.n  Londcv. 
Merz.    in   opening    the   discussion. 


Mr.  C.  H.  Merz.  in  opening  the  discussion,  said  the 
paper  gave  an  account  of  the  largest  electrified  colliery  .sys- 
tem in  the  countrj- ;  it  was  a  complete  and  unified  system 
standardised  throughout.  It  should  be  noted  that  the  work 
had  been  done  withoot  Parliamentary  powers  of  any  kind, 
and  therefore  it  h.id  ni.nde  very  great  progress.  He  congratu- 
lated the  author  on   the  successful  use  of  large  gas  engines, 
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and  considered  that  he  could  not  have  put  the  position  more 
fairly  as  fax  as  the  power  company's  supply  was  concerned ;  in 
evei-y  case  a  connection  to  the  power  company's  supply  would 
pay  if  only  for  reserve  purposes.  There  was  also  an  economy 
in  distribution,  as  it  always  paid  to  combine  partially  loaded 
circuits.  As  electrical  engineers,  they  might  confidently  look 
forward  to  the  proof  that  complete  electrification  of  coUieries 
was  justified  in  all  cases.  The  exhaust  turbine  was  a  tem- 
porary expedient,  nothing  more;  the  main  steam  winder  was 
a  remnant  of  the  old  form  of  engine,  improved  at  the  l.p.  end 
by  the  turbine;  but  it  could  not  be  improved  in  that  way  at 
the  H.P.  end.  He  thought  there  was  no  doubt  that  the  higher 
pressures  and  superheats  in  use  w'ould  tend  more  and  more 
to  prime  movers  independent  of  the  machines  to  be  driven. 
It  was  unfortunate  that  the  author's  periodicity  differed  from 
that  of  the  South  Wales  Power  Co.  If  one  were  to  go  to  the 
largest  possible  units  the  steam  cycle  would  give  an  efficiency 
as  good  as  the  gas  engine.  He  suggested  that  the  Institution ' 
might  put  it  to  the  author,  whether  he  thought  the  regula- 
tions as  to  earth  plates  should  be  altered  and  how.  With  an 
electric  winder  on  a  power  company's  system  it  was  not  as 
a  rule  necessary  to  use  the  Ilgner  set  for  equalising  purposes, 
and  he  asked  whether  the  set  was  really  necessary  for  safety. 

Mr.  Sydxey  Evershed  said  the  common  system  of  two  bare 
wires  for  bell  signalhng  was  too  useful  to  be  given  up  because 
suspicion  had  been  cast  on  it.  There  was  no  real  connec- 
tion between  the  voltage  of  the  battery  and  the  danger  point, 
and  greater  danger  might  arise  from  ai'tificially  blowing  out 
the  spark  than  letting  it  die  out,  owing  to  volatilised  metal 
being  blown  off.  He  differentiated  between  a  spark  which, 
owing  to  cooling  conditions  present,  would  not  produce  an 
explosion,  and  a  flash,  which  would  do  so.  There  was  at  his 
own  works  a  piece  of  apparatus  which  had  been  running  for 
months  at  a  time  breaking  circuits,  and  a  microscope  gave  no 
indication  of  sparking;  it  was  quite  possible  to  obtain  spark- 
less  operation.  It  would  be  safer  to  use  copper,  or  copper- 
coated  steel  signal  wires  instead  of  iron  wires,  as  there  would 
b-?  less  sparking;  zinc  and  iron  w'ere  bad  in  this  respect. 
Watertight  bells  were  used  in  the  navy  successfully,  with 
the  hammer  action  outside. 

Mr.  W.  J.  Larke  said  the  author  had  made  a  strong  plea 
for  the  earthed  neutral :  it  should  be  compulsory,  as  the  per- 
fection of  the  apparatus  now  used  made  such  a  system  quite 
satisfactory.  He  thought  the  advantages  of  power  factor  cor- 
rection were  not  really  appreciated,  as  for  7s.  or  8s.  per  k.v.a. 
connected,  the  correction  would  be  applied  over  the  whole 
system.  He  would  have  thought  the  squirrel  cage  motor 
preferable  to  the  slip-ring  type  for  small  surface  work. 

Mr.  HoLLlDAY,  referring  to  the  earth  plate  tests  mentioned 
in  the  paper,  said  they  had  found  that  brown  London  clay  had 
the  least  resistance  of  any  earth.  It  would  appear  safe  to 
allow  a  current'  density  of  2.3  amp.  per  square  foot  of  surface 
for  5  rain,  or  6  amp,  for  3  hours.  The  earth  resistance  was 
much  lowered  by  the  presence  of  soluble  salts.  They  had 
found  it  difficult  to  obtain  an  independent  earth  to  measure 
from. 

Mr.  EusHTON  said  published  figures  did  not  show  that  the 
electric  winder  had_  any  great  advantage  over  the  steam 
winder,  and  to  obtain  the  desired  result  it  would  be  neces- 
sary to  use  the  simplest  system  of  winding  and  a  cheap  sup- 
ply, which  must  be  a  bulk  supply.  Using  induction  motor 
winders,  the  peaks  would  not  appreciably  affect  the  power 
station;  even  if  there  were  only  two  winders  it  would  be  pos- 
sible to  arrange  for  the  acceleration  of  one  to  meet  the  retarda- 
tion of  the  other.  Equalising  was  expensive  and  should  be 
avoided  as  far  as  possible.  If  numerous  earth  plates  were 
used,  the  earth  current  would  be  distributed  and  there  .would 
be  smaller  potential  differences, 

Mr.  Sparks,  in  replying,  said  the  gas  engines  had  been  at 
work  six  or  seven  years  and  were  very  successful.  The  pre- 
sent mining  re'gulations  were  ahead  of  anything  in  force  in 
other  countries,  but  there  was  still  room  for  improvement. 
As  regarded  the  Senghenydd  disaster,  while  the  electric  bell 
signalling  was  suspected,  there  was  a  lamp  chamber  in  the 
■pit  with  naked  flames  in  use. 


DIESEL    ENGINE    BREAKDOWNS. 


Mb,  Percy  Still,  the  acting  Hon,  Secretary  of  the  Diesel 
Engine  Users'  Association,  has  sent  us  further  particulars  of 
the  breakdown  of  a  Carels  Diesel  engine  at  Oxford  on  Sep- 
tember 26th  last  year.  The  engine  was  a  three-cyhnder  650- 
B.H.P,  engine  running  at  240  r.p.m,,  but  as  it  failed  to 
give  the  guaranteed  fuel  consumption,  it  was  reduced  to  520 
B.H.p.  w-hen  running  at  214  r.p.m.  It  was  built  by  Messrs, 
Carels  Freres  for  the  Diesel  Engine  Co,,  Ltd.  The  breakdown 
occurred  suddenly,  without  any  intimation  of  anything  being 
wrong.  The  big  end  of  the  connecting  rod  of  the  middle  line 
was  found  in  pieces,  some  parts  being  jammed  between  the 
crank  webs  and  the  bed  plate.  The  connecting  rod,  complete 
with  its  .small  end  and  gudgeon  pin,  was  kicked  through  the 
side  of  the  frame  supporting  the  cylinder  and  lay  on  the  floor 
in  a  bent  condition ;  the  piston  was  badly  smashed,  and  was 
fixed  just  below  the  cylinder;  the  cylinder  liner  and  part  of 
the  base  of  the  cylinder  easing  was  smashed,  and  a  portion  of 


the  bed  plate  at  the  middle  line  of  the  engine  had  been  car- 
ried away  by  the  blow  of  the  connecting  rod.  The  two  outer 
lines  of  the  engine  were  intact,  and  the  crank  shaft,  although 
it  had  received  several  blows,  was  found  to  be  still  true.  The 
fuel  valve  casing  of  the  middle  line  was  also  cracked  right 
through. 

Mr.  PhiUp  H.  Smith  (of  Messrs,  Smith  &  Johnson)  was 
called  in  as  a  Diesel  engine  expert  to  make  an  inspection  and 
to  report  on  the  cause  of  the  breakdown.  He  arrived  at  the 
conclusion  that  this  was  due  to  the  failure  of  one  of  the  bolts 
in  the  big  end  of  the  connecting  rod,  which  he  considered  to 
be  of  insufficient  strength  for  its  purpose.  The  bolt  failed  at 
the  neck  just  under  the  head,  and  the  metal  at  the  fracture 
had  a  crj'stalline  appearance. 

Mr,  Philip  Smith  was  invited  to  a  meeting  of  the  Diesel 
Engine  Users'  Association  at  which  this  breakdown  was  dis- 
cussed, and  there  produced  tables  of  figures  relating  to  the 
stresses  in  the  wnnecting-rod  bolts  of  various  Diesel  engines. 
Prom  these  it  appears  that  the  Oxford  bolts  were  stressed  far 
too  high;  they  were  2.35  in.  in  diameter,  and  bore  a  maximum 
stress  of  7,000  lb.  per  sq.  in. 

Messi-s.  Willans  &  Robinson  allow  a  stress  of  3,750  lb.  per 
sq,  in,,  and  on  the  assumption  that  the  Willans  bolt  is 
"safe,"  the  conclusion  arrived  at  by  Mr,  Smith  is  that  the 
Oxford  bolt  should  be  I  in.  larger  in  diameter.  The  Willans 
bolt  has  been  taken  as  standard,  as  it  has  been  found  in 
practice  that  it  takes  a  violent  seizure  to  make  a  Willans  bolt 
fail,  i.e.,  stretch  or  actually  fracture.  On  the  basis  of  the  . 
Sulzer  stress  of  3,000  lb.  per  sq.  in.,  it  appears  that  the  Oxford 
bolts  should  have  been  over  IJ  in.  larger  in  diameter,  or  about 
31  in. 

The  question  of  the  metal  forming  the  bolts  was  discussed. 
The  Oxford  bolt  was  of  iron,  the  Willans  and  Carels  bolts  are 
of  Siemens-Martin  steel,  and  the  Sulzer  bolts  are  of  crucible 
steel.  Thus,  not  only  were  the  Oxford  bolts  stressed  higher 
than  others,  but  they  possessed  the  weakest  material.  Iron 
breaks  at  24  tons  per  sq.  in.,  Siemens-Martin  steel  at  28  to  32 
tons,  and  crucible  steel  at  34  to  38  tons;  hence  the  factors  of 
safety  are  7,7  in  the  case  of  Oxford,  18  for  Willans,  and  27  for 
Sulzer, 

As  regards  the  value  of  annealing,  Mr.  Smith  expressed 
strong  views  against  it,  more  particularly  in  refei'ence  to  high 
tensile  steels.  He  expressed  his  preference  for  crucible  steel 
bolts,  and  recommended  that  big-end  bolts  be  replaced  after 
about  3,000  hours.  The  precise  time  would  depend  on  the 
working  stress  of  the  bolts  and  upon  the  personal  element;  a 
man  who  permits  the  brasses  to  knock,  indirectly  causes  more 
rapid  deterioration  of  the  bolts  than  a  man  who  carefully 
adjusts  the  brasses  immediately  they  require  attention. 

Mr.  Philip  Smith  has  used  an  empirical  formula  for  a  num- 
ber of  years  by  which  the  size  of  the  big-end  bolts  can  be 
gauged  with  a  minimum  of  data  and  calculation.  This  runs 
as  follows  :  — 

.Ascertain  the  diameter  over  the  threads  of  a  "safe"  bolt. 
Then  express  this  as  a  percentage  of  the  bore.  Take  the  same 
percentage  of  the  bore  of  the  engine,  the  bolts  of  which  are 
to  be  compared  with  the  "safe"  bolt;  multiply  this  figure  by 
the  ratio  of  the  piston  speeds,  and  the  result  gives  the  neces- 
sary diameter  of  the  bolts  of  the  engine  under  comparison. 
To  instance  a  concrete  example: — Compare  the  Oxford  bolt 
with  the  W,  &  R.  75  b,h,p 

The  W,  &  R,  bolt  is  11  per  cent,  of  bore;  piston  speed  is  715 
ft,  per  minute.  The  Oxford  cylinder  diameter  is  23.6  in,  and 
piston  speed  is  845  ft,  per  minute.  Diameter  of  Oxford  bolt 
should  be  0,11   X  23,6  (845/715)  =  3,07  in. 

This  rule  is  sufficiently  near  for  all  practical  pui-poses, 
especially  in  consideration  of  the  fact  that  after  calculating 
the  average  stress  mathematically  one  has  to  adopt  a  factor 
of  safety  in  "good  recognised  practice"  of  18  to  27  to  ensure 
a  "  safe  "  bolt. 


AUTOMATIC    PROTECTIVE    SWITCHGEAR 
FOR    A.C.    SYSTEMS. 


The  pajjer  on  this  subject  by  Mr,  E,  B,  Wedmore,  which  waa 
first  read  before  the  Institctjon  of  Electrical  Engineers  on 
Tiecember  10th,  1914,  and  abstracted  in  our  issue  of  January 
8th,  1915,  was  discussed  by  the  Scottish  Local  Section  at 
Edinburgh  on  the  9th  inst, 

Mr,  Page  (Glasgow)  argued  that  with  the  enormous  increase 
in  the  output  from  generating  plant  which  had  taken  place 
within  the  last  two  or  three  years  the  selective  protection  of 
feeders  and  distributors  had  not  kept  pace;  in  the  majority 
of  cases  that  was  mainly  due  to  engineers  not  having  at  their 
"disposal  reUable  protective  apparatus  which  they  could  buy 
at  a  reasonable  price.  Things  were  getting  into  better  shape 
now.  In  Glasgow,  until  recently  they  had  been  satisfied  to 
run  with  an  unearthed  neutral ;  in  the  majority  of  cases  that 
enabled  them  to  get  through  with  faults  on  isolated  feeders 
until  the  faulty  section  could  be  fed  from  another  source. 
They  found,  however,  that  there  seemed  to  be  a  critical  stage 
in  all  systems;  when,  for  instance,  they  in  Glasgow  reached 
50,(XX)  KW.  of  plant  running,  things  happened  which  were  per- 
fectly sound  with  only  30,(XX)  kw,.  and  a  new  view  of  the 
situation  had  been  forced  upon  them.    They  had  now  decided 
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to  earth  the  neutral,  while  they  hoped  by  using  to  a  consider- 
able extent  core-balancing  protection  that  they  would  be  able 
to  get  rid  of  what  were  really  minor  faults  to  earth  without 
alYecting  the  rest  of  the  supply.  They  were  fortunate  in 
having  three-pole  relays,  and  they  proposed  to  connect  the 
series  transformers  which  were  at  present  supplying  the  instru- 
ments in  such  a  way  as  to  get  core-balancing  with  three  trans- 
formers. They  could  use  their  standard  three-pole  relays- 
two  poles  for  overload  protection,  and  the  third  would  take 
care  of  faults  to  ground.  Ihe  problem  of  the  great  majority 
of  supply  engineers  was  that  they  had  to  adopt  some  method 
of  selective  protection  which  would  be  suitable  to  a  cable  sys- 
wm  already  laid.  If  that  was  accepted,  the  low  settings  were 
not  of  very  much  value,  becau-se  in  parts  of  the  system  usually 
they  woufd  have  two  or  three  feeders  in  parallel  from  the 
main  generating  station  to  the  first  sub-station,  and  from 
thence  ring-mains  or  other  system  to  the  bus-bars  of  the  sub- 
station further  on.  If  they  were  going  to  get  through  on 
relays  upon  such  settings  the  system  must  obviously  be  de- 
.signed  to  stand  up  to  it  and  the  fine  settings  were  not  of  any 
great  value.  Where  a  supply  was  given  to  sub-stations  be- 
jond  the  first  sub-station  bus-bar  or  on  a  ring-main,  balanced 
core  protection  was  quite  useless;  if  they  had  an  earth,  say, 
upon  these  ring-mains  beyond  the  sub-station,  it  was  not  selex;- 
tive.  They  would  bring  out  feeders  at  the  power  end,  which 
was  the  very  thing  they  did  not  want  to  do.  So  far  as  the  use 
of  fixed  time  relays  was  concerned,  it  seemed  to  him  that  no 
engineer  in  considering  the  protection  problem  would  select 
either  of  the  arrangements  suggested,  because  if  the  fault 
should  develop  near  the  power  station  the  protective  device 
would  not  clear  that  fault  until,  say,  three  seconds  had 
elapsed,  and  by  that  time  the  generating  apparatus  would 
probably  have  failed.  The  suggestion  for  balanced  cores  for 
generators  would  not,  he  thought,  be  ever  considered  nowa- 
days, more  especially  when  there  were  other  and  better  sys- 
tems, while  it  was  shown  in  one  of  Mr.  Wedmore's  diagrams 
that  the  adoption  of  the  system  rather  encouraged  circulating 
currents  in  the  neutral.  The  split  conductor  system,  while 
they  had  not  had  any  experience  of  it,  gave  promise  of  being 
very  satisfactory,  and  Glasgow  was  adopting  it  on  all  new 
work.  As  to  the  suggestion  that  for  the  protection  of  all 
open-ended  feeder  circuits  the  core-balancing  system  should 
be  recommended,  he  held  that  the  only  thing  the  core- 
balancing  system  could  do  was  to  clear  the  faults  which  were 
initially  faults  to  groimd.  It  seemed  that  Mr.  Wedmore 
ought  to  have  included  something  else  to  take  care  of  shorts 
between  phases. 

Mr.  D.  Macfarlane  Macleod  said  that  in  his  opinion  the 
failures  which  occurred  on  an  extra-high-ten.sion  three-phase 
system,  particularly  those  of  higher  voltage,  took  their  origin 
in  protective  devices.  Of  course,  there  seemed  to  be  a  limit 
to  the  pressures,  which  he  would  conclude  at  5,000  or  6,000 
volts,  at  which  one  might  expect  a  quite  sati.sfactory  perfonn- 
ance,  and  when  one  went  beyond  that  there  seemed  to  be  a 
distinct  effect  upon  the  protection  transformer  windings,  and 
the  result  was  that  in  the  course  of  time  instead  of  avoid- 
ing trouble  they  really  caused  it.  If  one  were  to  take  into 
account  the  failures  of  supply  arising  from  series  transformers 
one  could  prepare  a  formidable  indictment  against  some  pro- 
tective  devices,  and   make  out  a  good  case  tor  others.     The 

■  remedy  seemed  to  be  to  concentrate  the  designers'  attention  on 
the  improvement  of  these  devices.  With  regard  to  the  use  of 
core-balancing  devices,  it  seemed  to  him  that  these  devices 
would  remain  inoperative  in  the  event  of  a  fault  developing 
upon  a  sub-station  bus-bar  or  upon  any  apparatus  directly 
connected  with  the  bus-bars.  That  was  one  of  the  limita- 
tions of  the  core-balancing  system,  and,  indeed,  of  all  protec- 
tive systems,  and  they  must  resort  to  overload  relays  in 
instalments  at  the  power  station. 

Mr.  Newington  suggested  that  though  insulation  had  im- 
proved they  were  not  much  further  advanced  than  they  were 
in  the  days  of  shellacked  tape.  One  felt  that  had  all  the 
brain-power  now  devoted  to  electrical  devices  been  put  int(i 
methods  of  improving  or  finding  out  some  new  form  of  insu- 
lation these  protective  devices  might  not  have  been  necessary. 
Mr.  Seddon  pointed  out  that  while  the  circulating-current 
system  shown  in  the  paper  was  an  advance  as  regarded  cer- 
tainty of  action  over  older  methods,  it  did  not  isolate  the 
generator  in  case  of  failure  of  excitation  as  did  the  reverse- 
current  relay.  Perhaps  some  form  of  relay  energised  by  the 
exciter  could  be  used  to  hold  in  one  of  the  current-transformer 
connections.  The  author  had  described  some  ingenious 
methods  of  protecting  parallel  feeders,  but  he  would  a.sk,  in 
the  case  of  bia.ssed  protection  relays,  what  hapiwned  when  one 
of  the  parallel  feeders  had  to  be  switched  out  of  service?  It 
would  seem  that  the  remaining  feeder  would  be  cut  out 
automatically  as  there  would  be  no  pressure  on  the  restraining 
coil. 

Mr.  Wedmore,  in  his  reply,  explained  that  if  the  neutral 
point  system  was  installed  and  one  of  the  phases  broke  down 
to  earth  through  the  air  they  got  an  arc  which  had  all  the 
characteristics  of  tlie  arc  with  capacitv  and  shunt,  nntl  by  its 

,  introduction  in  the  circuit  they  got  the  well-known  humming 
which  Mr.  Duddell  had  explained  to  them.  That  humming  sot 
up  high-freqency  and  dangerous  disturbances  in  the  system 
which  wore  liable  to  cau.se  static  troubles  in  unexpected  quar- 
ters. They  did  not  know  enough  yet  of  the  metallic  arc  to 
know  how  to  put  resistance  to  earth.  On  the  points  raised 
by  Mr.  Page,  when  the  auxiliary  switch  had  been  used,  for 


example,  to  cut  in  in  time  with  a  phase  in  the  shunt  operat- 
ing coil,  thus  making  the  relay  automatically  into  a  straight- 
forward time  limit  overload  relay,  they  could  use  the  switch 
to  get  the  relay  out  of  circuit.  That  was  to  say,  one  relay 
operating,  the  other  relay  was  cut  off  circuit  and  converted 
into  a  relay  of  a  different  type,  and  was  again  automatic  and 
operated  correctly,  whether  the  cut-out  feeder  had  no  faults 
Ox  was  cut  out  by  hand  without  disturbing  balance  protection. 
There  was  another  way  to  do  this  on  the  auxihary  switch  by 
introducing  a  setting  above  what  each  feeder  was  expected  to 
carry,  the  feeder  being  left  in  circuit  protected  by  the  over- 
load relay.  If  one  of  the  feeders  was  cut  out,  they  must  make 
use  of  some  of  the  existing  well-known  methods  of  protec- 
tion. As  to  transformers,  the  protective  systems  advocated 
were  for  new  work  and  could  generally  be  carried  out  with 
transformers  with  a  single-turn  primary  which  admitted  of 
better  insulation  than  a  transformer  having  a  primary  wind- 
ing. He  thought  there  was  little  reason  to  fear  trouble  with 
the  sub-protective  transformers  as  required  for  the  spht  con- 
ductor system.  At  any  rate,  the  results  given  so  far  with  the 
apparatus  had  been  successful,  especially  as  the  apparatus  had 
to  be  regarded  as  in  the  development  stage. 


THE  PRACTICAL  RATING  OF  ELECTRIC 
INCANDESCENT  LAMPS. 


The  question  whether  filament  lamps  should  be  rated  by 
wattage  or  candle-power  formed  the  subject  of  discussion  by 
the  iLLDiu.NATiNG  Kngi.neehing  Societv  On  March  16th  last, 
when  Mr.  F.  W.  Willcox  put  forward  claims  in  favour  of 
rating  by  wattage  and  most  of  the  subsequent  speakers 
favoured  candle-power  rating. 

In  opening  the  discussion,  Mr.  Willcox  said  that  candle- 
power  as  a  practical  lighting  unit  was  being  displaced  largely 
as  a  result  of  its  own  deficiencies.  Eating  by  candle-power 
was  liable  to  abuse  and  had  been  abused,  particularly  in  the 
case  of  lamps  with  very  irregular  polar  distribution  curves. 
Size  rating  of  filament  lamps  by  total  watts  bad  forced  itself 
into  practical  use  as  being  a  simple  definite  rating  which  could 
not  be  manipulated  as  candle-power  had  been.  Ihe  watt- 
rating  had  been  used  in  the  States  and  in  Great  Britain 
for  four  or  five  years  past  without  any  serious  objection  or 
any  practical  difdculty.  There  had  been  and  would  be  no 
complete  abandonment  of  the  candle-power  unit.  Total  watt- 
age had  simply  been  adopted  as  a  practical  size  rating,  the 
watts  remaining  fixed  and  candle-power  values  changing  as 
lamp  efficiencies  improved.  The  general  trend  of  practice  was 
towards  higher  lighting  values,  and  this  was  ensured  by 
rating  on  a  fixed  watt  basis.  Candle-power  values  would  stiil 
be  used  as  nee<ied,  but  they  would  be  derive<i  values  obtained 
by  dividing  the  watt  rating  by  the  efficiency.  The  majority 
of  lamps  were  employed  on  public  supply  circuits  where  a 
definite  value  in  lamp  wattage  was  required  by  the  station 
engineer  and  consumer  for  estimating  and  checking  the  cost 
of  service.  Practical  illumination  determinations  and  esti- 
mates were  now  calculated  almost  universally  on  a  total  watts 
basis,  which  simplified  matters  greatly.  Having  measured  the 
floor  area  of  a  room,  this  figure  multiplie<l  by  a  constant, 
representing  watts  per  square  foot  required  to  give  the  desired 
illumination,  gave  the  total  watts  required;  the  actual  require- 
ments were  detennined  without  reference  to  candle-power. 
With  candle-power  as  the  fixed  primary  rating,  the  wattage  of 
lamps  would  have  to  be  varied  as  improved  efficiency  was 
attained,  and  this  would  introduce  manufacturing  complexi- 
ties and  confusion  for  the  consumer  and  supply  engineer.  la 
the  case  of  tungsten  lamps,  for  instance,  efficiencies  had  ad- 
vanced from  1.25  to  1.0  watts  per  c.p.  during  the  last  two  yearw. 
and  if  manufacturers  had  held  to  fixe<l  c.p.  and  had  lowered 
wattage  as  efficiency  increased,  we  should  now  have  the  original 
watt  scale  over  again,  but  with  lamps  increased  20  per  cent, 
in  candle-power  for  given  wattage.  In  the  meantime  there 
would  have  been  confusion  and  complexity,  and  the  course 
which  had  been  adopted,  viz.,  keeping  watts  constant,  was 
preferable  to  changing  watts  and  periixlicjilly  arriving  back 
at  the  same  watt  values.  With  fixed  c.p.  rating  it  was  necesf- 
sary,  owing  to  the  lower  efficiency  of  200-2.50-volt  lamps,  to 
have  two  sets  of  watt  values,  one  for  1(X)-1.S0  volts  and  an- 
other higher  set  for  200-260  volts.  This  would  call  attention 
to  the  lower  efficiency  of  the  higli-voltage  lamps  and  would 
lead  to  complaints  from  central-station  engineers  who  had  to 
use  a  25  or  35-w.  lamp  whilst  a  neighbouring  station  was  able 
to  offer  a  20  or  ,30-vv.  lamp.  The  Committee  on  Nomenclature 
and  Standards  of  the  American  Illuminating  Engineering 
Society  had  defined  the  luminous  flux  of  a  lamp  as  radiant 
power  evaluated  according  to  its  capacity  to  produce  the 
sensation  of  licht.  Radiant  r«^wor  was  expres.se<l  in  watts 
and  the  evaluating  (efficiency)  factor  was  a  simple  number. 
It  was  not  necessary  to  meii.'fure  candle-power  to  determine 
efficiency  as  this  could  be  determined  accurately  by  t<^mpera- 
ture  by  colour  match.  This  method  was  particularly  useful 
when  dealing  with  lamps  of  great  briUiancy  and  high  tem- 
perature, such  as  half-watt  lamps.  As  candle-power  or  some 
other  unit  would  be  retained  to  express  the  luminoug  vslne 
of  a  lamp  where  this  was  required,  it  was  pertinent  to  consider 
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the  most  desirable  unit.  The  fundamental  requirement  was 
a  definite  unit  which  should  always  mean  one  definite  thing. 
This  the  lumen  was  and  the  caudle-power  was  not.  Watts 
per  lumen  or  lumens  per  watt  was  perfectly  defimte,  but 
■■  watt«  per-  candle  "  at  once  raised  the  question  as  to  whether 
maximum  cp.,  mean  horizontal,  mean  spherical  or  mean 
hemispherical  (upper  or  lower)  candle-power  were  meant.  The 
latitude  allowed  bv  the  expression  'candle-power  permitted 
and  encouraged  misi-epreseutation  in  lamps,  but  the  lumen 
oould  not  be  manipulated  and  the  lumens  output  ot  a  lamp 
remained  the  same  whatever  the  shape  of  filament  and  in- 
dependent of  the  reflectons.  etc.,  used,  except  as  regards 
absorption  losses  in  accessories.  TTiere  could  be  desured  no 
more  striking  illustration  of  the  confusion  possible,  under  a 
candle-power  rating,  than  the  accompanying  geometrical 
diagram,  which  represented  the  same  total  flux  of  Ught  {i.e.. 
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Ideal  Curves  showing  same  Tot.al  Light  Fi.ix  in  various 
Forms  of  Light  Distribution. 

the  same  lumens)  emitted  in  different  directions  and  giving 
very  different  ratings  on  any  other  basis  than  mean  spherical 
candle-power.  The  output  in  lumens  was  simply  4  t  x 
M  s  c  P.  and  a  lumen  was  easier  to  think  and  speak  about 
than  a  mean  spherical  candle-power.  Flux  of  hght  expressed 
in  lumens  seemed  to  be  the  only  unit  suitable  for  expressing 
the  luminous  value  of  modern  lamp  and  reflector  or  diffusor 
combinations,  which  differed  so  enormously  in  the  distribu- 
tion they  provided  from  any  given  lamp.  Finally,  the  lumen 
was  a  verj-  convenient  imit  in  practical  illumination  calcula- 
tions. 

Mr.  C.  H.  WoRDlNGHAM  saul  that  his  views  as  now  ex- 
piessed  on  this  controversy,  which  appeared  to  have  reached 
a  deadlock,  were  from  the  commercial,  scientific  and  general 
point  of  view,  uninfluenced  by  the  exigencies  of  a  Govern- 
ment Department  which  often  compelled  a  narrow  view  to 
be  taken.  The  problem  had  to  be  considered  from  three 
points  of  view,  those  of  the  manufacturer,  the  central  station 
engineer,  and  the  public.  Collectively  manufacturers  were  in 
favour  of  watt  rating,  but  individually  they  seemed  to  care 
little  about  the  matter.  Central-station  engineers  tixik  the 
narrowest  ^■iew  possible  and  feared  that  they  would  he  handi- 
capped in  their  comi>etition  with  other  illuminants  if  they 
specified  the  candle-power  of  lamps;  by  working  on  a  watt 
basis  they  mystified  the  consumer  and  hoped  to  keep  bills 
constant  as  the  efliciency  of  lamps  improved,  ■.\ctually,  it 
was  essential  to  compete  with  other  illuminants  in  price  and 
the  lower  the  price  could  be  brought,  the  more  extensively 
would  electric  light  be  used.  The  public  wanted  a  certain 
amount  of  light  and  to  pay  as  little  as  possible  for  it.  Dis- 
tinction must  be  made  between  rating  and  marking.  It  was 
insufficient  merely  to  mark  lamps  in  candle-power.  They 
must  be  made  in  a  series  of  even  candle-powers,  not  in  a 
series  of  even  wattages.  In  his  opinion  all  Mr.  Willcox's 
arguments  in  favour  of  watt  rating  told  in  the  opposite  direc- 
tion, and  the  strongest  argument  against  watt  rating  was  the 
fact  that  lamps  of  given  wattage  were  of  different  candle- 
powers  according  to  their  voltage.  To  rate  a  radiator  by  watts 
input  was  all  right,  because  the  whole  input  was  converted 
to  heat,  but  to  rate  a  motor  or  a  lamp  by  input  was  absurd, 
because  the  efficiency  was  variable.  The  American  Nomen- 
clature Committee's  definition,  which  could  be  appUed  to 
measuring  light  in  watts,  referred  to  watts  output,  not  input. 
Without  photometry  it  was  impoasible  to  tell  what  a  lamp 
was  doing,  and  both  watts  input  and  candle-power  output  in 
every  direction  were  necessary  particulars. 

Prof.  S.  P.  Thompson  (communicated)  :  Lamps  should  be 
marked  in  volts,  watts  and.  if  desired,  spherical  candle-power. 
A  standard  of  watts  should  be  raised  since  wattage  could  be 
verified  more  easily  than  m.s.c.p.  and  wattage  was  more 
nearly  constant  than  candle-power  during  the  life  of  the 
lamp. 

Mr.  A.  P.  Trotter  (communicated)  :  Mean  horizontal 
candle-power  had  no  significance  in  such  lighting  units  as 
the  "'Downlight"  lamp.  The  lumen  was  not  a  commercial 
lighting  unit  and  "lumens  per  watt"  was  a  method  of  ex- 
pr&ssion  for  experts,  not  for  the  public. 

Mr.  T.  W.  Goodenough  (communicated)  :  An  actual,  not  a 
nominal,  rating  was  required.  A  buyer  with  no  photometer 
had  to  depend  on  the  commercial  honesty  of  the  lamp  seller, 
which  was  often  very  different  from  his  personal  honesty. 
Since  the  ratio  of  input  to  output  was  not  constant,  lamps 
should  be  rated  and  marked  in  power  consumption  and  candle- 
power  :  neither  item  of  information  was  sufficient  without  the 


other.  If  the  meaning  attached  to  candle-power  were  stan- 
dardised there  would  be  no  need  to  use  the  lumen.  Polar 
curves  were  necessary  for  use  by  illuminating  engineers  and 
f(X)t-candies  on  the  workmg  plane  was  a  good  basis  for  illu- 
laination  specifications,  subject  to  a  guarantee  as  to  powei- 
consumption. 

Mr.  H.  T.  Harrison  (communicated)  ;  To  rate  in  anything 
but  light  units  was  illogical  since  the  light  obtained  by  given 
jMiwer  consumption  depended  entirely  on  the  lamp  efficiency. 
.\  light-giving  rating  accurate  within  5  or  7  per  cent,  was 
near  enough  for  practical  purposes.  Candle-power  had  become 
fixed  in  people's  minds  as  a  measure  of  light-giving  power, 
and  was  preferable  to  the  term  lumen,  so  long  as  the  direc- 
tion of  measurement  was  indicated  by  symbols.  Interior 
lighting  should  be  specified  by  foot-candles;  it  was  ridiculous 
to  specify  it  by  w'atts  per  sq.  ft. 

Mr.  C."  C.  Paterson  said  that  rating  should  certainly  be  by 
ijutput  since  this  was  what  mattered  to  the  user.  Further, 
watts  applied  only  to  electric  lamps,  and  the  Illuminating 
Engineering  Society  should  seek  a  rating  equally  applicable 
to  all  lamps.  Changes  in  efficiency  and  the  variable  distribu- 
tion obtainable  from  different  fittings  introduced  some  diffi- 
culty in  deciding  between  flux  and  candle-power  bases,  but 
lilting  should  certainly  be  on  the  basis  of  light-giving  power. 
M.s.c.P.  or  lumens  had  a  definite  reduction  factor  to  candle- 
power  in  any  particular  direction,  and  could  therefore  be 
applied  easily  to  illumination  calculations.  For  the  present, 
rtijuirements  would  seem  to  be  met  by  standardising  existing 
CP.  bases.  Ordinary  glow  lamps  and  upright  gas  mantles 
should  be  rated  in  mean  horizontal  candle-power  and  street 
lighing  units  in  mean  lower  hemispherical  candle-power.  The 
vital  point,  however,  was  to  rate  in  light-giving  power  and  not 
o.i  output. 

Prof.  J.  T.  Morris  considered  both  watts  and  candle-p>ower 
shoiild  be  marked  on  every  lamp  since  the  user  was  interested 
in  both  factors.  Rating  should  be  on  output  and  not  on 
input.  It  would  be  worth  manufacturers'  while  to  supply 
polar  curves  for  each  type  of  lamp  and  for  the  lamp  with  the 
fitting  they  considered  "most  suitable.  They  should  also  give 
the  illumination  on  a  horizontal  surface  at  two  distances 
Ixlow  the  lamp,  the  distances  depending  on  the  use  to  be 
made  of  the  lamp. 

Mr.  McIntyre  favoured  rating  by  candle-power,  and  thought 
that  if  the  light  output  of  a  lamp  had  not  been  difficult  to 
n:easure  the  watt  rating  would  never  have  been  proposed. 
Manufacturing  convenience  might  be  increased  by  watt-rating, 
but  the  user  needed  a  c. p. -rating  and  would  call  for  it  when 
the  present  simple  equivalence  between  watt«  and  c.P.  no 
longer  existed.  Central  station  engineers  should  surely  be 
credited  with  intelligence  sufficient  to  handle  their  business 
equally  well  whether  consumers'  lamps  were  rated  by  watts 
or  candle-power.  The  lumen-second  was  a  useful  unit  repre- 
senting a  definite  quantity  of  light.  In  addition  to  the  polar 
curve  of  candle-power,  he  had  found  it  useful  in  comparing 
various  lamps,  to  prepare  a  ciii've  showing  illumination  in  a 
horizontal  plane  5  or  10  ft.  in  diameter,  5  ft.  below  the  lamp. 
In  libraries  or  other  rooms  with  obstructing  furniture  it  was 
necessary  to  specify  individual  lamps  in  individual  places. 

Mr.  Fletcher  said  that  most  of  the  previous  speakers  seemed 
to  think  that  it  was  proposed  to  specify  only  the  wattage  of 
lamps.  There  was  no  such  suggestion.  Watts,  watts  per  O.P.,  ■ 
and  candle-power  were  all  given  in  standard  lists,  and  gener- 
ally polar  curves  were  given  as  well.  Makers  were  quite 
prepared  to  stamp  candle-power  values  on  lamps,  and  he, 
personally,  was  quite  prepared  to  accept  any  standard  system 
of  having  lamps  tested  on  a  uniform  basis  by  the  National 
Physical  Laboratory  as  suggested  by  Mr.  Gaster. 

Mr.  T.  E.  Ritchie  said  he  would  be  vei-j'  soriy  to  see  any 
more  extensive  use  of  watt  rating  than  at  present.  Watt 
rating  led  to  absurd  and  misleading  results  in  arc  lamp  prac- 
tice. For  all  lamps,  and  particularly  where  the  distribution 
curve  was  unusual,  he  favoured  rating  in  candle-power 
(m.h.s.  upper  or  lower  with  reduction  factor  for  m.s.c.p.)  and 
the  provision  of  the  polar  curve.  Using  the  lumen  as  unit 
eliminated  any  confusion  as  to  the  precise  candle-power 
designation  intended,  and  did  not  lend  itself  to  inadvertent  or 
other  inaccuracies. 

Mr.  J.  G.  Clark  showed  a  number  of  polar  curves  to  demon- 
strate the  difficulty  of  rating  gas  lamps  by  candle-power.  Tlie 
jwlar  curve  and  consumption  data  were  necessaiy  and  suffi- 
cient to  express  completely  the  power  of  the  lamp.  Thei'e 
being  no  equivalent  to  the  watt  in  gas  parlance,  he  suggested 
the  tenii  ciibour  (1  cu.  ft.  iier  hour),  which  might  also  be 
called  a  murdoch  (after  Murdoch,  the  originator  of  gas  light- 
ing). [Following  this  suggestion,  a  representative  of  the 
paraffin  lamp  industry  proposed  for  the  latter  the  unit  pint- 
datt  to  be  called  a  roc'kefdhrl'i  Mr.  Clark  considered  it 
desirable  that  architects  should  specify  interior  hghting  in 
foot  candles. 

Mr.  M.  Foulds  could  see  no  reason  for  the  present  con- 
troversy, both  watts  and  candle-power  being  factors  which  it 
was  necessary  to  specify. 

Mr.  LE  MARECH.4L  admitted  that  there  were  advantages  in. 
making  lamps  to  a  watt  rating,  but  if  desired  makers  were 
willing  to  mark  both  watts  and  candle-power  on  lamps. 

Mr.  MULLARD  maintained  that  as  users  were  accustomed  to 
candle-power  rating,  it  would  be  confusing  and  undesirable 
to  try  to  convert  them  to  the  nee  of  watts  and  lumens. 

Mr.  Stroud  said  that  whatever  the  rating  it  should^  be 
accurate.    The  hefner  should  at  any  rate  be  discarded.    Since 
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ecm«  sort  of  shade  had  to  be  used,  which  quite  aJtered  the 
distribution  of  Hght  from  the  lamp,  it  seemed  to  him  that 
consumption  (i.e.,  watts  input)  and  efficiency  in  watts  per 
u.s.c.p.  were  the  particulars  which  should  be  specified  and 
form  the  basis  of  rating. 

Mr.  F.  8.  TiLLEY  urged  the  necessity  for  uniformity  in  the 
method  of  judging  the  performance  of  lamps,  whatever  that 
method  might  be.'  Standardised  ndes  were  needed  and  should 
be  adopted  universally.  At  present  it  was  impossible  to  get 
uniform  results  from  tests  by  different  people. 

Mr.  J.  S.  Dow  said  that  for  a  general  scientific  comparison 
between  various  lamps  and  reflectors  it  was  essential  to  take 
account  of  the  candle-power  in  all  directions,  whether  measur- 
ing it  as  M.s.c.p.  or  lumens.  This  was  imperative  since  almost 
any  desired  polar  curve  could  now  be  obtained  by  use  of 
suitable  reflectors.  The  illuminating  engineer  must  "have  the 
polar  curve  in  eveiy  case,  and  it  was  interesting  to  note  that 
practically  every  manufacturer  now  included  polar  curves  in 
his  lists,  whereas  five  years  ago  they  hardly  knew  the  mean- 
ing of  such  curves.  Given  a  calibrated  polar  curve  for  every 
lamp  and  reflector  unit,  it  was  an  easy  matter  to  predetermine 
and  ensure  obtaining  desired  illumination.  To  prevent  the 
use  «f  fittings  which  directed  all  the  light  on  to  the  working 
plane,  to  the  detriment  of  general  lighting,  interior  illumina- 
tion should  be  specified  by  illumination  on  the  working  plane 
and  a  certain  m.s.c.p.  or  Imuens  for  given  cubical  space. 

Mr.  L.  Gaster  said  that  any  legislation  in  lighting  matters 
and  any  accurate  predetermination  of  results  depended  on 
reliable  maker.^'  data  on  a  uniform  basis.  This  could  be  ob- 
tained by  standard  tests  by  such  a  body  as  the  National 
Physical  Laboratory,  and  makers  should  be  entitled  to  claim 
that  some,  at  any  rate,  of  the  tests  be  cai-ried  out  under 
conditions  specified  by  them,  so  that  indisputable  evidence 
would  be  available  as  to  the  capabilities  of  lamps  in  the 
special  applications  for  which  thev  were  intended. 

In  reply.  Mr.  F.  W.  Willcox  said  that  the  news  put  forward 
that  evening  had  been  advanced  in  America  several  years 
.ngo  and  had  been  refuted  by  practical  experience.  The  crux 
<if  the  matter  was  whether  watts  or  candle-power  should  be 
fixed,  and  practical  experience  and  evolution  had  shown  watt 
rating  to  be  convenient  and  acceptable. 


That  all  charges  made  to  consumers  by  the  ehow-room 
management  shall  be  separately  stated  on  the  relative  demand 
notes  sent  to  consumers,  and  all  sums  paid  to  and  obtained  by 
the  Corporation  as  a  result  of  business  done  in  the  show-room 
shall  be  separately  shown  in  the  annual  accounts  of  the  Coi> 
poration  Electricity  Department,  which  accounts  are  audited 
by  an  independent  auditor. 


HIRING    POWERS    FOR    COOKING 
APPLIANCES. 


1»  sending  us  the  following  extract  from  the  Minutes  of  the 
Glaagow  Electricity  Committee,  Mr.  H.  Faraday  Proctor, 
Hon.  Secretary  of  the  I.M,E,A,,  points  out  that  the  terms 
accepted  by  the  Scottish  Contractors'  .Association  are  less 
favourable  to  them  than  those  embodied  in  the  LM.E.A.  Bill. 
The  report  of  the  special  sub-committee  on  hiring  of  cooking 
appliances,  etc.,  from  which  the  extract  is  made,  was  dated 
March  4th,  1915,  and  states  that  as  the  result  of  a  conference 
with  a  sub-committee  of  the  Electrical  Contracttirs'  Associa- 
.  tion  of  Scotland  (Glasgow  Branch)  as  to  the  estabhshment  of 
'  a  central  show-room  in  the  city,  with  the  following  objects 
4  in  view  :  (a)  to  pro\'ide  facilities  for  present  and  prospective 
i  ueers  of  electrical  energy;  (b)  to  extiibit  a  selection  of  the 
latest  electrical  appliances  in  one  place  instead  of  having  to 
visit  numerous  places  scattered  over. the  city;  (c)  to  promote 
the  use  of  electrical  appliances  for  lighting,  heating,  cooking, 
etc.;  and  (d)  to  educate  the  public  with  regard  to  the  possi- 
bihties  of  these  appliances — the  electrical  contractors  had  now 
agreed  that  the  proposed  show-room  should  be  equipped  and 
managed  entirely  by  the  Corporation  for  five  years  from  the 
date  of  opening  the  same,  on  the  following  lines:  — 

That  the  show-room  shall  exist  primarily  for  the  exhibition 
of  electrical  appliances; 

That  the  contractors  and  their  customers  shall  be  afforded 
all  possible  facilities  for  inspecting  the  stock  of  appliances 
kept  in  the  central  show-room ; 

Th.at  any  electrical  contractor  who  shall  request  the  Cor- 
poration to  sell  from  the  stock  in  the  central  show-room  any 
fittings,  acces-sories,  lamps,  or  apparatus  shall  he  entitled  to 
receive  out  of  the  purchase  price  one-half  of  the  discount  which 
he  would  have  received  from  the  makers,  had  the  contractoi- 
eold  such  apparatus  to  his  customer  direct ; 

That  all  fittings,  accessories,  lamps,  and  apparatus  sold 
from  the  show-room  shall  be  at  list  prices,  such  list  prices  to 
be  the  usual  current  list  price  of  the  fiirm  supplying  goods  to 
the  show-room ; 

Tliat,  as  far  as  possible,  sales  initiated  in  the  show-room 
shall  bo  completed  through  the  contractor  who  directed  or 
sent  the  customer  to  the  show-room ; 

That  all  wiring  work  resulting  from  inquiries  at  the  show- 
room shall  be  done  direct  by  a  contractor,  and  no  undue  pre- 
ference shall  be  shown  to  any  one  or  more  electrical  con- 
tractora ; 

That  the  hiring  of  apparatus  .shall  not  be  undertaken  from 
the  show-room,  but  the  show-room  management  shall  be  free 
to  lend  apparatus  for  a  short  period  to  pi^ssiblo  customers 
under  exceptional  circumstances,  and  make  a  charge,  if  they 
thinh  fit,  for  the  loan  of  such  apparatus:  and 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


C.\N.\DA. — With  reference  to  the  notice  published  in  a 
recent  issue  of  the  Electrical  Review  calling  attention  to  s 
revision  of  the  Canadian  Tariff,  the  Board  of  T^ade  notify  that 
they  have  now  received  the  full  text  of  the  Resolution  of  the 
Canadian  Parliament,  having  effect  from  February  12th.  By 
this  resolution  it  was  provided  that  in  addition  to  the  customs 
duties  formerly  levied  additional  duties  of  5  per  cent,  under 
the  British  Preferential  Tariff,  and  li  per  cent,  under  the 
Intermediate  Tariff  and  General  Tariff  should  be  imposed. 
These  duties  will  also  be  levied  on  goods  formerly  free  of  duty, 
with  certain  exceptions,  which  include  advertising  and  printed 
matter  imported  by  mail ;  locomotives  and  passenger  and 
goods  wagons;  models  and  inventions;  scientific  apparatus, 
utensils  and  instruments. 

The  effect  of  this  alteration  in  the  Canadian  Tariff  will  there- 
fore be  to  increase  by  2^  per  cent,  ad  valorem  the  amount  of 
the  preference  formerly   granted  to  British  goods. 

The  Board  of  Trade  have  received  a  communication 
from  H.M.  Trade  Commissioner  in  Canada  drawing  atten- 
tion to  the  regulations  respecting  the  importation  of  samples 
via  the  United  States  into  that  Dominion.  H.M.  Trade  Com- 
missioner states  that  if  samples  have  not  been  used  in  the 
United  States  for  the  purpose  of  securing  trade,  but  are 
brought  into  the  Dominion  direct  from  the  United  Kingdom 
via  the  United  States,  duty  will  be  collected  thereon  at  the 
Canadian  port  of  entry,  and  the  amount  collected  will  be 
refunded  if  the  samples  are  exported  again  within  a  period  of 
twelve  months  after  the  date  of  entry.  If,  however,  the 
samples  have  been  used  in  the  United  States  for  the  purpose 
of  securing  trade,  duty  w'Ol  be  collected  thereon  and  cannot  be 
refunded  when  the  samples  are  re-exported. 

NORTHERN  RHODESIA.— A  proclamation  recently  issued 
by  the  Northern  Rhodesia  Customs  Authorities  states  that  in 
future  duty  levied  ad  valcrem  on  imported  goods  will  be 
assessed  on  the  true  current  value  of  the  goods  when  sold  for 
home  consumption  in  the  open  market  in  the  principal  markets 
of  the  couDtry  from  which,  and  at  the  time  when,  the  goods  were 
exported,  including  carriage  to  the  port  of  shipment  and  the 
cost  of  packing  and  packages,  but  not  including  agents'  cotQ- 
mission  when  such  commission  does  not  exceed  five  per  cent., 
provided  that  in  no  case  shall  the  value  for  purposes  of  assess- 
ing duty  be  les.^  than  the  cost  of  the  goods  to  the  importer  at 
the  port  of  shipment. 

COST.A  PiIC.\.— A  Presidential  Decree  recently  issued  pro- 
vides for  a  surcharge  of  two  per  cent,  on  the  duties  on  all 
importe<l  goods,  to  be  levied  from  February  1st.  Goods  im- 
iwrted  for  consumption  in  the  Province  of  Lima  will,  how- 
ever, be  exempt  from  this  surcharge  as  they  are  already  sub- 
ject to  a  similar  surtax  imposed  by  a  previous  decree. 

BRITISH  COLONIES  AND  PROTECTORATES.— Regajd- 
ing  the  proposed  application  of  the  United  Kingdom  niles  re«- 
pocting  the  lequirement  of  certificates  of  origin  for  various 
gootis  .shipix-d  from  certain  neutral  European  countries  to  the 
various  British  Colonies  not  jx)ssessing  responsible  Govern- 
ment and  the  Protectorates,  the  Board  of  Trade  have  now 
been  informed  by  the  Foreign  Office  that  goods  shipped  from 
such  countries  to  any  British  Colony  or  Protectorate  on  or 
after  March  15th  last  must  be  accompanied  by  a  certificate  of 
i.iigin  exactly  as  if  they  were  being  shipped  to  the  United 
Kingdom.  No  certificates  arc,  however,  at  present  required 
in  ordinary  circumstances  in  the  case  of  goods  shipped  to 
l',gyi>t.  It  may  be  stated  that  regulations  have  already  been 
adopted  regarding  the  requirement  of  certificates  of  origin  in 
the  ca.se  of  goods  shipped  to  British  India.  Australia,  New 
Zealand  and  South  .\frica,  but  similar  certificaf<'s  arc  not  at 
present  required  for  imports  into  the  Dominion  of  Can.ida 
and  Newfoundland.  'Iliis  i.s,  of  course,  irrespective  of  the 
oidinaiy  certificates  of  origin  required  for  British  goode  to 
.'-ocure  entry  under  the  Preferential  Tariff. 

SOUTH  AFRICA.— The  B-iard  of  Trade  have  received  from 
H.M.  Trade  Commissioner  in  South  .\frica  information  as 
to  a  revision  of  the  South  .■Vfrican  tariff.  In  addition  to  cer- 
tain alterations  in  the  duties  on  specific  goods  not  of  interest 
to  the  electrical  trade  it  has  been  decided  to  increase  the 
general  rate  on  goods  not  specially  mentioned  in  the  tariff 
from  15  per  cent,  ad  valorem  to  20  per  cent,  ad  valorem  with 
a  r«>bate  of  3  per  cent,  ad  valoTem  as  formerly  in  the  case  of 
goods  of  British  origin.  This  rate  is  applicable  to  a  large- 
numbej-  of  electrical  goods.  The  new  duties  are  payable  as 
from  March  5th  last. 
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HOLLAND.— A  rewnt.  Eoyal  Decree  re-imposes  the  prohibi- 
tion of  the  exportation  of  nitric  acid,  which  has  been  suspended 
since  August  •23rd  last.  A  further  decree  withdraws  previous 
decrees  relating  to  the  prohibition  of  the  export  of  copper  and 
copper  alloys,  and  prohibits  the  export  of  copper  and  copper 
alloys  whether  as  raw  material  or  as  manufactures,  unless 
used  as  part  of  any  manufactured  article  of  which  copper  or 
copper  alloy  does  not  constitute  a  main  component  part.  The 
right  to  decide  whether  copper  or  copper  alloy  forms  a  "  main 
component  part"  of  any  manufactured  article  is  reserved  to 
the  Minister  of  Finance. 

FRANCE.— A  Presidential  Decree,  dated  Mai'ch  3rd,  sus- 
pends the  import  duties  on  rails  and  fishplates  for  the  repair 
of  ways  and  communications  which  are  of  importance  for 
national  defence.  This  latter  condition  is  to  be  proved  by 
means  of  certificates  delivered  by  the  Administration  des 
Travaux  Publics.  A  further  Decree  of  the  same  date  suspends, 
as  from  March  4th  for  a  period  of  six  months,  the  import 
duties  on  rails  and  fishplates  for  tramw-ays  up  to  a  total  quan- 
tity of  5,000  metric  tons  of  rails  and  2.50  metric  tons  of  fish- 
"plates.  The  privilege  of  duty  free  admission  under  the  terms 
of  this  Decree  is  contingent  upon  the  production,  in  the  case 
of  each  consignment,  of  a  certificate  from  thje  local  authority 
attesting  that  the  material  imported  is  actually  destined  for 
the  installation  or  repair  of  tramways. 


BRITISH    ELECTRICAL    PATENTS    APPLIED 

FOR    OR    COMMUNICATED    BY 

RESIDENTS    IN    GERMANY,    AUSTRIA 

OR    HUNGARY. 


The  following  list  of  British  Patents,  applied  for  or  communicated  by  resi- 
dents in  Germany,  Austria,  and  Hungary  will  be  found  of  interest  to  manufac- 
turers or  others  desiring  to  avail  themselves  of  the  provisions  for  Compulsory 
Licence  under  the  new  Patents  Act.  Intending  licensees  should,  however,  not 
assume  without  further  enquiry  that  any  patent  in  the  list  is  not  already 
assigned  or  licensed,  or  that  ihe  applicant  is  an  *'  enemy  subject." 
*  The  list  is  specially  compiled  for  the  Electrical  Review  by  Messrs.  W.  P. 
Thompson  &  Co.,  285,, High  Holborn,  W.C,  and  6,  Lord  Street,  Liverpool. 

1905. 

Xo.     8,168.— H.    Usener,  Kiel.     Electric  signalling. 

Xo.    8,975. — B.  Kugelmann,  Bad  ICissengen,  Bav,    Telephone  systems. 

No.     9,443. — A     Clemm,    Mannheim.     Electrolysis. 

Xo.     302a, — Siemens    Bros.    &  Co.   (communicated   by   Siemcns-Schuckertwerke 

Ges.,   Berlin).      Measuring  electricity. 
No.     2,707. — Siemens    Bros.   &   Co.    (communicated    by    Siemens-Schuckertwerke 

Ges.,  Berlin.)     Distributing   electricity. 
No.    2,911. — E.  Heyber.     Gymnich,   near  Breslau.     Spark-arresters. 
.\o.    4,813. — Siemens    &    Halske   A.G.,    Berlin.      Telegraphs   controlling    electric 

generators,  etc. 
No.    5.153.— Elektrizitats  A.G.  Vorm.,  W.   Lahmeyer  &   Co.,  Frankfurt/Main. 

Electric  motors. 
No.     5,250. — Allgemeine   Elektrizitats    Ges.,   Berlin.     Electric  distribution. 
■No.    8.526.— Elektrizitats  A.G.   Vorm.   W.   Lahmeyer  &   Co.    Frankfurt/Main. 

Dynamo  electric  machines. 
N).  10.457. — R,  Hopfelt,  Berlin,     Electric  conductors. 

-No.  10,778. — Siemens  &  Halske  A.G.,  Berlin.     Railway  signals  and  points. 
-No,  ll.lSl. — Siemens  Bros.  &  Co.,  London  (communicated  by  Siemens  &  Halske 

.A.G.,    Berlin).     Electric  switches. 
Xo    11.498. — L.  Trunkhahn,   \'ienna.     Electro-deposition. 
Xo    12,153. — H.  Kuzel,   near  Vienna.     Electric  lamps. 
Nc.  12,329.— H,     Rochling     &     W.     Rodenhauser,     Volklingen/Saar.       Electric 

furnaces. 
No.  13.693. — F.   Kuhlo,  Berlin.     Electric  conductors. 

"Xo.  14,616. — A.   Rcimann,   Prague,  Weinberge.      Non-conducting  coverings. 
Xo    14,901. — Deutsche  Gasgliihlicht  A.G.   (.-Vuergcs),    Berlin.     Electric  lamps. 
Xo.  14.935. — Allgemeine   Elektrizitats   Ges.,    Berlin.     Dynamo-electric   machines. 
No.  14,945. — Siemens     Bros.    Dynamo     Works     (communicated    by     Siemens    & 

Halske  A.G.,  Berlin),     Dynamo-electric   machines. 
No.  15,021.— Consortium    ftir    Electro    Chemische    Industrie    Ges.,    Nuremberg. 

Electric  lamps. 
No.  15,231. — Siemens  Bros.  &  Co.,  London  (communicated  by  Siemens-Schuckert- 
werke Ges.,  Berlin).     Electric   distribution. 
No.  16,087.—  A.   Scherbius,  Frankfurt/.Main.      Electric  motors. 
Xo.  16,323.— H.  Junkers,  Aachen.     Thermostats. 


like.' 


March 
J.  H.  Tucker  &  J.  A.  Crib- 


y,724.  ^"  Process  for  coating  or  plating  metal  sheets  with  other  BietaU  Wy 
eKitro-deposition."     S.    O.    CowPER-CoLES.      March    9th. 

3,728.  "  Method  and  means  of  renewing  the  wearing  parts  of  trolley  wheels 
ol  electric  tramcars,  omnibuses,  and  the  like."  L.  Loukes  &  W.  J.  Huntbr. 
Mirch  9lh. 

3,733.    "  Electrical  switches."    A.  C.   Wynne.      March  9th. 

3,760.     "  Incandescent  electric   lamps."     A.  A.  Canton.      March  9th. 

3,702.     *'  Connections  for  electrical  conduit  fittings."     G.  A.   Eduan. 
yth. 

3,763.     "  "  Electrical  fuse-boards  or  the 
TREE.      March  9tn.      (Complete.) 

3,774.     "  Electric    signalling   apparatus."      E.   Walker.     March    9ih. 

3,796.   '"  Collector  gear   for  overhead  trolleys."    T.   G.  Poole.     March   10th. 

3,805.  '*  Process  for  forming  ihe  driving-bands  on  projectiles."  S.  O. 
Cc'WPER-CoLES.      March   lOih. 

3,837.  "  Electro-magnetic  switches."  Igk.vnic  Electric  Co.,  Ltd.  March 
10th.     (Cutler-Hammer   Manufacturing   Co.,   United  States.)     (Complete.) 

3.840.  "  Apparatus  for  igniting  miners'  safety  lamps."  R.  Laubournb. 
March   10th. 

3.841.  "  Step-by-step  signalling  .ipparatus."  Sterling  Telephone  &  Electric 
Co.".  Ltd.,   F.  G.  Bell  &   H.  W.  B.vrclav.      March  10th. 

3.855.  *'  Electric  healing  and  cooking  apparatus."  Landis  &  Gvr  Akt.  Ges. 
March   10th.       (Convention   dale,    March    18th,   1914,    Germany.)      (Complete.) 

3.856.  "  Method  of  and  means  for  measuring  electric  current."  Landi3 
&  Gvr  VXkt.  Ges.  March  10th.  (Convention  date,  March  10th,  1914,  Ger- 
many.)      (Complete.) 

3,860.     '•  Electric   fire  alarm  contacts."      R.  G.    HiSLOP.      March  11th. 

3,880.     '*  Means  fo--  operating  bells  by  electricity."     C.  Herrde.     March  11th. 

3.S82.  "  Magnetos."  G.  A.  Lister,  E.  A.  Watson  &  M.-L.  Magneto 
Syndicate,  Ltd.      March  11th. 

3,891.  "  Electric  appaiatus  for  therapeutic  and  like  purposes."  G.  Vbknon- 
Ward.      March  Ulh. 

3,910.  '*  Magnetic  clutches,  brakes,  or  the  like."  Ccmpacnib  db  Fivbs- 
LiLLK.  March  lllh.  (Convention  date.  May  1st,  1914,  France.)  (Complete.) 
'  Incandescent  electric  lamps   and    the    like."     G.   Hookham.      March 
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"  Liglit-reducing  device  for  motor-vehicle    electric  lamps.' 
March  12th. 

3,918.     *'  Electrical    high-tension    fuse-bo.\e: 
L.^wrence.       March  12th. 

3,925.  "  Electric  heating  vaporiser  or  system  of  electric  heating  for  vapori: 
ing  purposes  in  connection  with  internal-combustion  engines."  A.  McA,  ^"" 
March  12th. 

3,927.    "  Incandescent  electric  lamps."      E.  Booth  &   N.  R.  Booth. 
12th. 

3.028.     '*  Bonding   devices  for  electrical   conduit   systems."      D.   L.  J 
BtNT.       March   12th. 

3,932.  "  Method  of  and  apparatus  for  winding  the  armatures  of  electric 
machines."  G.  Schongut.  March  l2th.  (Convention  date,  March  13th,  1914. 
Hungary.)       (Complete.) 

3.949.  "  Incandescent  electric  lamps."      C.   A.   Harrison.      March   IBth. 

3.950.  "  Wireless  receiving  svstems  "  L.  de  Forest  &  C.  V.  Logwood. 
March  12th.      (Convention  date,  Ma-ch   12th,  1914,  t  niied  States.)      (Complete.) 

3,953.     "  Electric  furnaces."     E.  K.   Scott  &  F.   Howles.      March  13th. 

3,054.  "  Wireless  telegraphy  or  telephony."  Naamlooze  Vennootschap  dk 
Nederlandsche  Thermo-Telephoon  Maatschappij.  March  12th.  (Convention 
date,    February   5th,   1915.   Germany.)      (Complete.) 

3,975.  "  Manufacture  of  dynamos  and  electric  motors."  Royce,  Lcd.,  and 
W.  C.    M.   MatterSon.       March    13th. 

3,984.  "Controlling  systems."  A.  F.  Dixon.  March  13th.  (Convention 
date,   March   10th,   1914,   United   States.)     (Complete.) 

■      3,985.     "  Synchronising    system    for    multiplex     elegraphy."      P.    M.    Rainbv. 
March  13th.     (Convention  date,    March   26th,  1914,    United  States.)     (Complete.) 

3.986.  "  Line  indicators."  A.  F.  DixoN.  March  13th.  (Convention  date, 
March   16th,   1914.    United   States.)      (Complete.) 

3.987.  "  Printing-telegraph  receivers."  A.  F.  Dixon.  March  13th.  (Con- 
vention  date,   March   19th,    1914,    United   States.)       (Complete.) 

3,993.  "  Process  for  coating  metallic  surfaces  with  lead,"  S.  O.  Cowpbr- 
CoLES.      March  13th 

3,907.  "  Electrically-driven  radial-arm  drilling  and  the  like  revoluble-head 
machines."      H.  Wilkinson.      March    13th. 

4,006.  "  .-Vttachments  or  fittings  for  telephone  mouthpieces  and  earpieces." 
A.  M.  Vargas.      March  13th. 

4,012.  "  Apparatus  for  cut-out  switches  of  the  push  or  pull  tjpe."  T. 
Bozzetti.  March  13th.  (Convention  date,  March  14th,  1914,  Italy.)  (Com- 
plete.) 

4,017.  "  Devices  for  wireless  telegraphy  and  telephony."  A.  U.  SarmhARK. 
M.'-rch    13th.       (Convention   date,    March    13th.    1914,    Sweden.)       (Complete.) 

4,026.    "  Morse  key."      W.  Lamont  &  R.  Craig.      March  13th. 
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3,657.  "  Electric  switches."  E.  G.  K.  Anderson.  March  8th.  (Convention 
date,   March   7th,   1914,   United    States.)     (Complete.) 

3,660.    "  Electric  condensers."     W.  H.  Wilson.     March  8th. 

3,668.  "  Method  and  means  for  protecting  apparatus  on  alternating-current 
systems."     A.   G.  CoLLiS        March  8th. 

3,672.  "  Electric  cigar  or  cigarette  lighters."  G.  A.  Vandervell.  (Com- 
plete.) 

3.676.  "  Synchronisers."  G.  J.  van  Swaay  &  H.  I.  Kels.  March  8th. 
(Convention   date,   March    12th,    1914,    Holland.)     (Complete.) 

3,688.  "  Control  apparatus  for  searchlights  and  the  like."  H.  S.  Hele- 
Shaw  &  F.  L.  Martineau.      March  8th. 

3,690.  "  Electric  igniting  apparatus  for  gas  burners."  South  Metropolitan 
■Gas  Co.  &  W.  J.   BuCKETT.       March  8th.      (Complete.) 

3.710.  "  Frames  or  racks  for  use  in  charging  secondary  electric  batteries." 
j.  G.  Patterson.      March  8th. 

3,723.  "  Process  for  the  electro-deposition  of  lead."  S.  O.  Cowper-Coles. 
March  Olh. 


19X4. 

4,292.  .\ltomatic  Recording  and  Alarm  .\ppAk.*Ti'S  for  Measuring  iNfiwtu- 
MhNTS.     J.   Harger.     February  19th. 

4,472.  Thermo-electric  Regulators.  British  Thomson-Houston  Co.  Feb- 
ruary  20tli.      (General    Electric   Co.) 

4,554.  Electric  Motor-control  Systems.  British  Thomson-Houstoa  Co. 
(Gei.eral    Electric  Co.).      February  21st. 

4,562.  Ignition  Magneto  Generators.  H.  C  Mueller.  (July  irth,  IIIS.) 
February  21st. 

4.618.    Thermal  Switch.      G.  A.  James.     February  23rd. 

4,655.  Electric  Light  Lamps  por  Motor-driven  Power  and  Motor 
Vehicles.      A.   Christmas.      February  23rd. 

4.747.     Di.APHKAGM   Horns.       E.  V.   Gratze,      February  24th. 

4,798.  Timing  and  Stop  Mechanism  for  Illuminated  .Advertising  Dcvioaa. 
W.   R.  Scott.     February  24th. 

4,934.  Incandescent  Electric  Lamps  asd  Connectors  theretor.  C.  C. 
Rcgnart.     February  25th. 

4.943.     Electrical  Heating  Apparatus.      M.  A.  V.  London.     February  BSih. 

4.964.  Locking  Devices  for  the  Bulbs  op  Incandescent  Electric  Lamps. 
J.    A.   \'ice.     February  26lh. 

5,038.     Acoustic  Instruments.     H.    W.  Hess.     February  26th. 

5,069.  Electric  Switches.  St.  Helens  Cable  &  Rubber  Co..  ■»«!  J.  C 
White.      February   27th. 

5. 115.  Metering  Systems  for  Machine  Switching  Telkphonb  Excuingbs. 
Western  Electric  Co.  (F.  T.  Woodward,  acting  for  Western  Electric  Co.). 
February  27th. 

5  3.^9.  Electrical  Fuss  Bo.xes.  P.  Rosling,  W.  H.  Nichols  &  W.  T.  Hen- 
ley's Telegraph   Works  Co.      March  2hd. 
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H.  ALABASTER,  GATEHOUSE  &  CO., 
4,  Ludfate  Hill,  London,  E.C. 


Lieut-Col.  von  Donop's  report  on  the  collision 
which  occurred  on  the  Great  Eastern  Railway  at 
Ilford,  on  the  first  day  of  the  year,  has  now  been 
issued,  and,  as  was.  perhaps,  lo  be  expected  from  the 
evidence  given  at  the  inquest  and  from  the  character 
of  the  signalling  apparatus  in  use.  the  Colonel  comes 
to  the  conclusion  that  there  can  be  no  doubt  the 
driver  did  not  exercise  sufficient  care  in  noting  the 
positions  of  his  signals  "  when  approaching  Ilford."' 
and  "  that  it  is  entirely  to  this  want  of  care  on  his 
part  that  this  collision  must  be  attributed."  There 
are,  however;  some  points  arising  from  the  report 
which  are  of  vei->'  considerable  interest. 

In  dealing  with  the  lay-out  of  the  station  and 
signal-boxes  at  Ilford,  Colonel  von  Uonop  gives  the 
distance  between  the  East  and  West  boxes  as  just 
over  250  yards.  This  being  the  case,  it  would  have 
been  thought  that  passenger  trains  would  have  been 
dealt  with  under  the  "  400  yards  rule."  as  laid  down 
in  the  third  paragraph  of  Rule  4  of  the  Regulations 
for  Train  Signalling  by  Block  Telegraph  on  Double 
Lines  of  Railway.  This  paragraph  reads  as  follows  :  — 
"  When  the  home  signal  at  the  signal-box  in  advance 
is  less  than  400  yards  ahead,  permission  for  a  train 
to  approach  must  not  be  given  to  the  signal-box  in 
the  rear  until  permission  for  the  train  to  proceed  has 
been  received  from  the  signal-box  in  advance,  except 
in  the  case  of  a  train  not  conveying  passengers, 
which  may  be  accepted  under  Regulation  5,  when 
the  advance  section  is  not  occupied  by  a  train  con- 
veying passengers." 

In  his  evidence,  the  signalman  on  duty  at  the  East 
box  at  the  time  said:  '"  I  remember  being  offered 
the  Clacton  train  from  Ilford  carriage-sidings  signal- 
box  (from  which  the  Clacton  train  was  approaching) 
at  about  8.37  a.m.  I  accepted  it  at  once.  At  the 
same  time  I  also  offered  it  to  the  West  signal-box. 
He  did  not  accept  it."  The  procedure  seems  to 
have  been  in  this  case  exactly  the  reverse  of  that 
laid  down  by  the  rule  quoted.  Had  the  rule  been 
carried  out,  the  signals  at  the  Ilford  carriage-sidings 
signal-box  would  have  been  kept  against  the  train, 
and  an  additional  check  against  over-running  at  the 
critical  point  would  have  been  interposed.  It  does 
not  necessarily  follow  that  the  driver  would  have 
run  past  the  latter  signals ;  from  his  evidence  it 
appears  that  he  had  noticed  other  signals  at  danger, 
since  he  said  in  giving  his  evidence:  "  after  leaving 
Shenfield  we  were  just  checked  at  Brentwood."  A 
driver  is  entitled  to  the  protection  of  all  the  signals 
which  a  due  observance  of  the  rules  of  signalling 
afford  him.  In  this  case  it  would  seem  that  full  pro- 
tection has  hardly  been  given. 
[461] 
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The  signalman  at  the  East  box  made  no  mention 
in  his  evidence  on  Jannarv  5th  of  having  received 
from  the  West  box  the  blocking-back  signal,  which 
the  signalman  at  the  latter  box  said  he  had  sent,  Init 
vhen  further  examined  on  February  2nd  he  remem- 
bered the  circumstance.  What  was  the  object  of 
giving  this  signal,  or  what  gave  rise  to  the  necessity, 
is  not  made  apparent.  That  such  a  signal  should 
be  given  seems  very  strange,  since  it  was  inapplicable 
to  the  conditions  and  the  place.  The  rule  for  block 
ing  back  says:  "Trains  or  engines  approaching  a 
junction  on  a  line  converging  to  a  fouling  point,  or 
when  leaving  an  independent  line,  or  a  siding,  to  at 
once  proceed  on  their  journey,  or  crossing  directly 
over  another  running  line  are  exempted  from  the- 
operation  of  blocking  back,  and  must  be  dealt  witli 
imder  Regulation  4."  The  blocking-back  signal  re 
quires  permission  from  the  man  receixing  it  before  it 
can  be  acted  upon,  and  such  permission  could  no! 
be  given  by  the  man  at  the  East  box,  since  he  had 
already  accepted  the  Clacton  train,  and  the  necessary 
distance  of  half  a  mile  between  his  home  signal  and 
that  of  the  box  from  which  the  signal  was  received 
did  not  exist.  The  .quotation  from  the  blocking-bacK 
regulations  shows  that  that  signal  was  inapplicable 
to  the  conditions  existing',  since  the  Gidea  Park  train 
was  merely  crossing  from  the  local  to  the  main  line 
and  vras  intending  to  continue  its  journey  at  once. 
The  400  yards  rule  is  obviously  intended  to  prevent 
the  chance  of  over-running  of  signals  in  precisely  the 
circumstances  obtaining  in  the  llford  accident.  The 
inspector  summarises  the  evidence  of  the  two  signal 
men  in  question,  together  with  other  evidence  sub 
mitted,  but  makes  no  comment  with  regard  to  the 
apparent  non-observance  of  the  400  yards  rule 
quoted,  or  the  effects  that  might  have  followed  from 
carrying  it  out;  nor  does  he  remark  upon  the  use  of 
the  blocking-back  signal  by  the  West  box  signalman 
when  offered  the  Clacton  train  from  the  East  box, 
or  the  apparent  want  of  reason  for  the  use  uf  tlia' 
signal. 

Another  point  brought  out  by  the  report  is  that  .h. 
advancing  from  the  east  towards  llford  Station  a 
train  passes  first  the  llford  East  box  up-distant 
signal,  and  afterwards  the  up-advance  of  the  box  in 
the  rear,  i.e.,  of  llford  carriage-sidings  signal-box. 
Similar  arrangements  might  be  found  on  other  lines 
besides  the  Great  Eastern,  and  there  may  be  good 
reasons  for  them  from  the  traffic-working  point  of 
vievf,  but  there  are  none  from  the  point  of  vnew  of 
signalling.  A  driver,  when  he  has  passed  the  distant 
signal  for  any  section,  has  the  right  to  consider  that 
all  stop  signals  he  meets  subsequently  will  refer  to 
the  section  covered  by  the  distant,  and  not  to  the 
section  behind  it.  The  signalman  at  llford  carriage- 
sidings  signal-box  said  that  all  his  signals,  including 
the  advance  in  question,  were  off  for  the  Clacton 
train;  and  the  question  arises  whether  this  was  not 
the  signal  which  the  driver  "  sighted  "  as  the  East 
box  distant  and  "  took  it  to  be  off:  it  was  not  in  a 
doubtful  position."  It  mu.st  not  be  forgotten  that 
the  llford  East  box  up-distant  was  not  "  repeated  " 
under  the  llford  carriage-sidings  box  advance;  that 
the  only  difference  between  the  two  arms  would  be 


the  slot  ni  the  end  of  the  distant  arm;  and  that  the 
two  signals  each  occupied  the  other's  position  on  the 
line  under  the  usual  conditions  of  erection.  Nor 
must  it  be  forgotten  that  drivers  are  acquainted  with 
the  rules  guidmg  the  signalmen  not,  perhaps,  to  the 
full  extent,  but  sufficiently  to  recognise  the  genera! 
conditions  applicable  to  such  a  case  as  this,  and  suffi- 
cientlv  to  lead  the  driver  to  infer  from  such  knowledge 
that  if  all  the  signals  were  off  for  the  llford  carriage- 
sidings  box,  as  was  the  case,  the  working  of  the  400 
vards  rule  would  ensure  the  line  being  clear  to  the 
Aldersbrook  box  west  of  llford  West  box.  It  is  not 
sought  by  these  remarks  to  minimise  the  driver'.-, 
responsibility  for  the  accident.  It  was  undoubtedly 
his  duty  to  obsen-e  and  obey  the  signals,  and  his  own 
evidence  and  that  of  others  shows  that  in  the  words 
of  the  report  "  the  morning  on  which  the  accident 
occurred  was  a  clear  one."  Nevertheless,  as  the 
report  shows  on  examination,  there  were  other  cir- 
cumstances in  connection  with  the  occurrence  which 
might  well  have  been  the  subject  of  explanation. 

The  concluding  paragraph  of  the  report  deserves 
special  attention.  Colonel  von  Donop  draws  atten- 
tion to  the  desirability  of  providing  "  an  unmistak- 
able warning  "  as  to  the  position  of  a  distant  when 
being  passed:  to  the  fact  that  several  railway  com- 
panies have  made  trials  of  devices  for  the  purpose, 
and  that  on  some  lines  such  devices  are  in  use  to  a 
limited  extent;  that  the  Great  Eastern  does  not  come 
into  the  category  of  the  lines  alluded  to,  although 
it  has  provided  around  London  a  large  number 
of  emergency  detonator  machines  at  its  home  sig- 
nals; that  it  is  at  the  distant  signal  that  the  warning 
is  specially  needed;  and,  finally,  "  in  the  face  of  thii 
accident,"  the  company's  attention  is  called  to  "  the 
desirability^  of  this  provision." 

The  paragraph  seems  to  lack  that  directness  of 
statement  that  one  looks  for  in  such  reports.  One 
is  led  to  infer  from  the  opening  sentences  that  Col. 
von  Donop  refers  to  cab-signalling  as  providing 
something  in  the  way  of  "  an  unmistakable  warn- 
ing." and  probably  it  is  so,  but  it  is  not  so  stated. 
The  paragraph  then  refers  to  the  detonator  machines 
at  the  liome  signals;  states  that  it  is  at  the  distant 
that  the  warning  is  especially  needed,  and  calls  the 
attention  of  the  company  to  the  desirability  of  thi^ 
provision.  Which?  Cab-signals  or  detonators ''  It 
is  possible  to  argue  that  only  cab-signals  giving  both 
on  and  off  indications  can  be  ineant,  for  the  reason 
that  detonators  only  indicate  one  position,  and  would 
not,  therefore,  meet  the  conditions,  and  give  a  warn- 
ing showing  the  (actual)  position  when  being  passed, 
but  it  should  not  be  necessary-  to  have  to  revert  t» 
such  reasoning. 


Rubber. 


There  has  been  a  pretty  steady  tone  ia 
the  market  for  crude  rubber  during  the 
past  few  weeks,  and  price  movements  have  been  of  but 
small  importance  though  the  tendency  has  been  quite 
satisfactory  from  the  point  of  view  of  producers,  and  tkis, 
notwithstanding  the  rather  more  subdued  demand 
experienced  from  home  trade  manufacturers.  There  hag 
been  considerable  apprehension  entertained  in  connection 
with  the  difficulty  of  shipping  material  ftom  Singapore, 
owing  to  the  exceedingly  limited  freight  facilities  (which, 
by  the  way,  look  like  being  rendered  more  restricted  still), 
and  this  may  have  a  by  no  means  unimportant  bearing  upon 
the  position  in  a  few  months'  time.  Not  only  so,  but  there 
has  been  very  slow  progress  made  with  the  discharging 
of  steamers  arriving  at  London,  and  this  has  necessarily 
much  hampered  operations,  whilst  restricting  the  supply 
of  parcels  available  for  early  delivery.  There  is  no  doubt 
that  the  demand  which  was  experienced  for  parcels  readily 
available,  contributed  substantially  to  the  firmness  of  the 
market  until  towards  the  middle  of  the  month,  but  latterly 
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labour  conditions  at  the  docks  have  been  slightly  improved, 
the  working  of  the  vessels  proceeding  rather  more  smoothly, 
and  there  seems  now  to  be  a  more  ready  supply  of  spot  and 
ready  parcels  available  for  the  satisfaction  of  current  needs. 
This,  however,  has  not  had  much  influence  up^n  the 
tendency  of  the  market  generally.  The  clearances  which 
have  been  made  for  the  United  States  hare  been  well  below 
requirements,  but  it  is  hoped  that  the  execution  of  out- 
standing orders  will  make  more  headway  in  future,  and  that 
at  the  same  time  United  States  demands  will  undergo  an 
expansion  within  the  nest  few  weeks.  Meantime  the 
prospects  as  regards  home  consumption  during  the  spring 
months  are  regarded  as  very  encouraging,  the  demands 
for  tires  and  other  material  of  first-rate  importance 
in  the  successful  pursuit  of  the  war  on  the  Con- 
tinent being  such  as  to  keep  all  working  forces  avail- 
able employed  at  the  utmost  limit  of  productive  capacity. 

The  efforts  which  have  been  made  so  consistently  for  two 
or  three  years  in  the  direction  of  bringing  down  the 
cost  of  production  of  plantation  rubber  are  now  beginning 
to  tell,  and  some  of  the  reports  of  producing  companies 
issued  lately  reveal  the  extent  of  the  progress  which  has 
been  made  in  this  direction.  It  is  significant,  too,  that  these 
costs  have  been  reduced,  notwithstanding  the  very  great 
difficulties  which  had  to  be  faced  in  connection  with  the 
outbreak  of  war.  The  reduction  in  cost  per  lb.  is  rather 
startling  in  some  cases.  The  Bikam  concern,  for  instance, 
has  dropped  its  all-in  cost  5d.  a  lb.  Selaba  is  4. Id.  to  the 
good,  Golden  Hope  3|d.,  and  Pataling  2;jd.  a  lb.  on  the 
right  side  compared  with  I'JIS,  the  cost  of  the  last-named 
company  being  now  actually  below  lOd.  per  lb.,  and  these 
costs  also  include  war  risk  insurance.  The  improvement 
does  not  arise  entirely,  moreover,  from  increased  production, 
but  is  largely  due  to  more  efficient  management  of  estates 
and  the  determined  adoption  of  more  economic  conditions. 

According  to  official  figures  issued,  the  exports  of  plan- 
tation rubber  from  the  Straits  Settlements  during  February 
amounted  to  2,741  tons,  as  compared  with  2,576  tons  in 
January,  and  1,703  tons  in  the  corresponding  month  last 
year.  The  following  table  gives  the  comparison  month  by 
month  for  three  \ear3  : — 


January  .. 
February .. 


1913. 

78t 
743 


1914. 

1,181 
1,703 


1915. 

2.576  tors 
2,741     „ 


Total 


1,527  2,8S4  5,317     „ 

These  figures  include  transhipments  of  rubber  from  various 
places  in  the  neighbourhood  of  the  Straits  Settlements,  such 
as  Borneo,  Java,  Sumatra,  and  the  non-Federated  Malay 
States,  as  well  as  rubber  exported  actually  from  the  colony, 
but  they  do  not  include  rubber  exports  from  the  Federated 
Malay  States. 


It  cannot  be  denied  that  in  this  indua- 

Fi\'t  ^'  °°  *'''*''  ^^®  *'^®  artistic  development  of 
lighting  fixtures  has  frequently  fallen  far 
behind  their  development  in  efliciency,  but  even  in  indus- 
trial concerns  where  economy  is  rightly  given  first  consider- 
ation, it  is  becoming  realised  that  colour  and  effect  may 
compensate  for  some  difference  in  actual  cost.  Industrially, 
this  applies  chiefly  to  the  light  itself,  but  in  domestic  and 
public  interiors,  and  in  exterior  lighting,  fixtures  play,  or 
should  play,  an  important  part  in  the  decorative  scheme. 
There  is  an  artistic  as  well  as  a  practical  aspect  of  artificial 
lighting,  and  now  that  such  efficient  luminous  sources  are 
available,  we  can  afford  to  pay  attention  to  effect  as  well  as 
efficiency. 

Antique  and  medieval  lighting  fittings  were  evolved  to 
utilise  the  crude  lighting  agencies  then  available.  Though 
at  first  as  crude  as  the  sources  themselves,  these  fittings 
were  gradually  brought  to  a  very  high  art  level,  and  with 
the  universal  adoption  of  electric  lighting,  which  can  be 
adapted  easily  and  safely  to  any  form  of  fitting,  there  is  a 
pronounced  tendency  to  revert  to  Renaissance  styles, 
Flemish  models,  and  the   styles  of  the  seventeenth   and 


eighteenth  century  French  periods.  Is  it  wise  to  follow  these 
traditional  styles,  or  ought  we  to  create  new  and  distinctive 
styles  ?  In  a  paper  before  the  Illuminating  Engineering 
Sjciety,  Mr.  F.  W.  Thorpe  showed  recently  the  very  pro- 
nounced effect  of  even  the  earliest  lighting  devices  on 
modern  fixture  design,  and  maintained  that  in  interiors 
where  it  is  sought  to  reproduce  the  atmosphere  and  spirit  of 
the  past,  lighting  fixtures  should  be  as  true  to  style  as  the 
other  details  of  furniture.  The  inherent  characteristics  of 
electric  lighting  make  this  possible  without  risk  and  without 
incjugruity. 

On  the  other  hand,  the  fittings  of  the  past,  particularly 
candelabra  with  their  wide-spread,  losv-reaching  arms,  were 
evolved  to  suit  dim  and  feeble  sources  of  light,  and  attempts 
to  reproduce  them  for  artistic  reasons  are  not  facilitated  by 
the  relatively  high  domestic  supply  pressures  and  high- 
efficiency  lamps  now  employed.  Art  is  certainly  not  a  pro- 
duct of  modern  civilisation,  and  there  is  no  reason  to  suppose 
that  in  these  days  it  can  be  carried  to  a  higher  level  than  was 
attained  by  the  craftsmen  of  the  past.  Keproductions  of 
their  work,  adapted  with  rigorous  conservatism  to  modern 
requirements,  often  make  up  by  their  importance  in  the  deco- 
rative scheme  of  an  interior  for  what  they  lack  in  efficiency. 
The  latter  deficiency  can  frequently  be  made  good  by  incon- 
spicuous high-sffioiency  lighting  to  which  the  artistic  fittings 
are  supplementary  as  regards  lighting,  but  predominant  in 
resthetic  effect. 

For  modern  interiors,  however,  where  rigid  purity  of 
style  is  not  required,  advantage  can  be  taken  of  the  charm 
of  contrast,  and  there  is,  no  doubt,  room  for  distinctive 
twentieth-century  styles,  if  these  can  be  evolved  as  a  reason- 
able compromise  between  beauty  and  efficiency.  Many 
modern  fittings — particularly  those  of  foreign  origin — bear 
painful  witness  to  the  influence  of  cheap  production  on  art. 
At  the  other  extreme — in  the  production  of  art  fixtures 
more  or  less  regardless  of  cost — fittings  manufacturers  com- 
plain that  unless  they  follow  rigidly  one  or  other  of  the 
fashionable  traditional  styles  in  vogue  among  architects, 
they  can  find  no  market  for  their  products.  Co-operation 
between  architect,  fittings  manufacturer,  and  illuminating 
engineer  is  desirable  and  practicable.  There  is  no  reason 
why  one  of  these  should  dictate  to,  or  restrict  the  initiative 
or  spoil  the  work  of,  either  of  the  others.  A  flagrant 
example  of  neglected  opportunity  is  to  be  found  in  almost 
every  new  building  erected  for  commercial  purposes  or  as  a 
place  of  entertainment.  It  is  known  from  the  first  that 
electric  signs  will  be  erected,  but  no  place  is  left  for  them 
in  the  architect's  scheme.  As  a  result,  the  sign  loses  in 
its  own  beauty  and  effect,  and  only  too  often  constitutes  an 
eyesore  by  day. 

In  interiors  there  is  room  for  individuality  in  the  selec- 
tion of  fixtures,  and  the  owner  alone  is  credited  with  good 
or  bad  taste.  Public  lighting  is,  however,  credited — or 
more  usually  debited — to  national  taste,  though  it  is  rarely 
representative  thereof,  even  in  the  case  of  buildings  erected 
by  public  authorities.  There  seems  to  be  a  tendency  to 
think  about  lighting  at  the  last  moment,  when  either  oppor- 
tunity or  funds  available  do  not  permit  the  provision  of  illu- 
mination worthy  of  and  harmonising  with  the  architectural 
scheme.  As  many  public  buildings  are  used  more  by 
artificial  light  than  by  day,  this  policy  is  the  more 
inexplicable. 

The  lighting  of  streets  should,  at  any  rate  in  times  of 
peace,  be  first  of  all  efficient.  At  the  same  time,  there  ii 
no  reason  why  the  considerable  annual  expenditure  on  new 
lamp-posts  should  not  produce  rather  more  acceptable 
standards  than  are  generally  to  be  found  in  our  streets. 
Except  in  special  cases,  very  ornate  and  costly  designs  would 
be  out  of  place,  and  it  does  not  seem  generally  necessary  to 
make  special  arrangements  for  the  lamp-post  to  be  seen  in  all 
its  details  by  night— with  many  existing  designs,  darkness 
is  certainly  merciful.  True  art  may  be  quite  simple  ;  in- 
deed, many  of  the  lamp-jwsts  now  in  use  would  be  far  more 
artistic,  as  well  as  cheaper,  were  their  "decorations" 
omitted.  AVithout  emulating  the  extraordinary  and  often 
hideous  fixtures  which  provide  "display"  lighting  in  the 
White  Ways  of  the  States,  there  is  no  reason  why  we  should 
not  use,  at  the  same  or  less  cost  than  at  present,  street 
standards  which  are  effective  by  night,  and,  at  least,  not 
offensive  excrescences  by  day. 

c 
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ELECTRIC    TOWING    SYSTEM    FOR   THE 
PANAMA    CANAL    LOCKS. 


The  towing  system  described  below  was  designed  and 
patented  by  Mr.  Edward  Schildhauer,  electrical  and 
mechanical  engineer  of  the  Isthmian  Canal  Commission  ; 
and  the  40  towing  locomotives  and  all  the  electrical  appa- 
ratus for  operating  the  locks  were  builc  by  the  General 
Electric  Co.,  of  Schenectady,  U  S.A.  Some  particulars  of 
the  system  have  already  appeared  in  our  pages. 

In  passing  through  the  Canal  from  the  Atlantic  to  the 
Pacific,  a  vessel  will  enter  the  approach  channel  in  Liaion 
Bay,  which  extends  to  Gatun,  a  distance  of  about  7  milts. 
At  Gatun  it  will  enter  a  series  of  three  locks  in  flight  and 
be  raised  85  ft.  to  the  level  of  Gatun  Lake.  It  may  then 
steam  at  full  speed  through  the  channel  in  this  lake,  for  a 
distance  of  2i  miles,  to  Bas  Obispo,  where  it  will  enter  the 
Culebra  Cut.  It  will  pass  through  this  tut,  which  has  a 
length  of  9  miles,  and  reach  Pedro  Miguel,  where  it  will 
enter  a  lock  and  be  lowered  80  ft.  Then  it  will  pass 
through  Miraflores  Lake  for  a  distance  of  Ih  miles  until  it 
reaches  Miraflores,  where  it  will  be  lowered  55  ft.  through 
two  locks  to  the  sea  level,  after  which  it  passes  out  into  the 
Pacific  through  an  8|-mile  channel, 
i  The  maiu  features'of  all  the  lock  sites  are  identical,  and 


Fig.  2. — S.s.  "Ancon"  entering  Uppeb  Lock,  towed  by 
Electric  Locomotives. 

own  power,  and  the  danger  of  injury  to  the  lock  walls  and 

gates  is  very  greatly  lessened. 

Fig.  1  shows  how  effectively  the  four  locomotives  keep 

the  vessel  under  control  and  in  the  centre  of  the  channel, 
while  figs.  2  and  4  give  a  general  idea 
of  the  method  of  handling  vessels  of 
various  s'zes.  They  also  show  general 
views  of  the  lock  walls,  towing  tracks 
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Fig.  3.— Approach  Section  of  Rack  Rail. 


Fig.  1.— Towing  Locomotives'  First  Trial  Run  with  Baboe  thbodgh 

Gatun  Locks. 

the  Gatna  Locks  may  be  taken  as  a  typical  example.     There 
are  two  ship  channels,  one  for  traffic  in  each    direction, 
separated  by  a  centre  wall,  the   total  length  of   which  is 
G,330  ft.    There  are  two  systems  of  tracks,  one  for  towing 
and  the  other  for   the   locomotive    returning    idle.      The 
towing   tracks  are   placed   nest   to   the  channel,  and  the 
system  of  toeing  utilises  normally  not  fewer  than  four  loco- 
motives running  along  the  lock  walls.     Two  of  them  are 
opposite  each  other  in  advance  of  the 
vessel,  and  two  ruu  opposite  each  other 
following  the  vessal,  as   seen  in  fig.  1. 
The  number  of  locomotives  is,  however, 
increased  when  the  tonnage  of  the  ship 
demands  it. 

Cables  extend  from  the  forward  loco- 
motives and  connect  with  the  port  and 
starboard  sides  respectively  of  the  vessel 
near  the  bow,  and  other  cables  connect 
the  rear  locomotives  with  the  port  and 
starboard  quarters  of  the  vessel.  The 
lengths  of  the  various  cables  are  adjusted 
by  special  winding  drums  on  the  loco- 
motives to  place  the  vessel  substantially 
in  mid-channel.  When  the  leading  loco- 
motives are  started,  towing  the  vessel, 
the  trailing  locomotives  follow  and  keep 
all  the  cables  taut.  By  changing  the 
lengths  of  the  rear  cables,  the  vessel  can 
be  guided  ;  and  to  stop  the  vessel,  all  the  locomotives  are 
slowed  down  and  stopped,  thus  bringing  the  rear  locomotives 
into  action  to  retard  the  ship.  In  this  way  the  vessel  is 
always  under  coinplet*  control  quite  independently  of  its 


I      ^^         ^^^  *'^^  inclines,  the  steepness  of  the 
\       ^^         latter  being  especially  noticeable. 

The  towing  tracks    have   a  specially 

designed  rack  rail  extending  the  entire 

length  of  the  track  and  located  centrally 

with  Ttspect  to  the  running  rails.     It  is 

through    this   that    the    locomotive    exerts    the    traction 

necessary  for  propelling  large  ships  and  climbing  the  steep 

inclines. 

A  rack  rail  (a,  fig.  3)  is  also  provided  on  short  portions 
of  the  return  track  so  as  to  lower  the  locomotives  safely 
from  one  level  to  the  next.  The  steepest  slope  is  26^,  or 
44  per  cent.,  hence  the  need  will  be  seen  for  rack  rail 
even  on  the  return  track,  it  beins  noted  that  any  traction 


Fig.  4. 


U.S.  Tender  "  Severn  "  and  five  Submarines  passing  through 
Gatun  Locks 


locomotive  with  the  usual  wheel  drive,  even  with  the  brakes 

set,  would  begin  to    slide  on  a  IG  per  cent,  grade,  and 

therefore  could  not  be  controlled.  ~  "ST^"^ 

A  small  portion,  b,  at  the  end  of  the  rack  rail  is  hinged  at 


Vol.  v..  No.  i,94;..  apbil  2,  1915.]        THE    ELECTRICAL    REVIEW. 


465 


c,  so  that  it  can  be  depressed  on  the  ar  preach  of  the  rack 
pinioQ  of  the  locomotive  ;  the  teeth  of  this  approach  section 
are  under  size  aad  shaped  off  at  the  extreme  end,  so  that  the 
teeth  of  the  pinion  will  mesh  properly  and  prevent  excessive 
strain  on  the  pinion  and  the  axle.  A  spring,  D,  restores 
the  approach  to  the  proper  position  after  the  locomotive 
has  passed  over.  The  rack  rail  is  of  the  shronded  type, 
and  each  tooth  space  has  a  drain  hole  cast  in  the  bottom. 

The  rack  rail  also  has  projecting  edges,  which  permit 
thrust  wheels  attached  to  the  locomotive  to  run  along  the 
under  side  and  prevent  overturning  of  the  locomotive,  in 
case  some  unforeseen  operating  condition  should,  produce  an 


a  substantial  horizontal  platform  to  support  the  driving 
motor,  and  its  outer  end  is  supported  at  each  corner  by  two 
springs,  placed  above  and  below  a  stationary  angle  iron, 
and  connected  to  the  bracket  by  a  bolt,  so  as  lo  afford  a 
yielding  support  in  both  upward  and  downward  movements 
of  the  bracket. 

The  motor  is  of  the  three-phase,  enclosed  slip-ring  type, 
geared  by  a  pinion  and  spur  gear  to  the  countershaft, 
which  carries  a  pinion  meshing  with  a  spur  gear,  keyed  to 
the  jack  shaft.  On  the  outer  side  of  the  spur  gear  are 
formed  clutch  teeth,  which  co- operate  with  similar  teeth  on 
the  adjacent  side  of  a  gear  which  is  sleeved  upon  the  jack 


Fig.  5. — Electbic  Locomotive,  with  Covees  ani>  one  Cab  removed,  showing  Costeollebs,  i:c. 


excessive  pull  on  the  towline.  These  thrust  wheels  serve 
to  counteract  the  lateral  component  of  the  towline  pull, 
and  the  flanges  act  for  emergency  only,  as  the  weight  of  the 
locomotive  is  sufficient  to  prevent  overturning  with  a  normal 
pull  of  25,000  lb.  on  the  towline. 

Three-phase,  25-cyc!e,  220-volt  alternating  current  is 
used  for  operating  the  locomotives,  and  the  current  is 
supplied  to  them  through  an  underground  conduit  adjacent 
to  the  running  rail  on  the  side  .remote  from  the  lock  ;  two 
T-rails  form  two  legs  of  the  three-phase  circuit,  and  the 
third  leg  is  formed  by  the  main  track  rails.  A  specially- 
designed  contact  plough  slides  between  the  two  conductors 
and  collects  the  current  from  the  rails. 

The  working  parts  of  the  locomotive  are  supported  by  two 
longitudinal  upright  side  frames  of  cast-steel,  connected  by 
transverse  beams  ;  these  frames  are  in  effect  deep  rigid 
trusses,  having  upper  and  lower  members  connected  by  posts 
and  diagonal  braces.     The  pedestals  for  the  wheel   axles 


Fio.  0. — Abbangkment  of   Motor,  Geabiko  and 
Spring  Suspension. 

are  of  the  usual  locomotive  type,  having  vertical  parallel 
jaws  between  which  the  journal  slides.  .Springs  are  inter- 
posed between  the  tops  of  the  journal  boxes  and  the  tops  of 
the  pede-tals,  and  the  locomotive  is  thus  mounted  upon  four 
wheels,  the  wheel-base  being  12  ft.,  and  the  overall  length 
of  the  locomotive  over  .32  ft. 

Each  axle  is  driven  by  its  own  motor,  independently  of  the 
other.  A  cast-steel  suspension  bracket  is  hinged  at  one  end 
on  the  axle  (6g.  6).  The  bracket  is  provided  with  bearings  for 
a  transverse  jack  shaft,  parallel  to  the  axle ;  and  it  has  pillow 
blocks  for  a  countershaft,  also  parallel  to  the  axle.     It  has 


shaft,  and  can  be  slid  lengthwise  thereon  to  engage  and  dis- 
engage the  clutch  teeth.  A  pinion  keyed  to  the  main  axle 
is  wide  enough  to  mesh  always  with  the  gear,  so  that  when 
the  clutch  teeth  are  engaged,  the  motor  will  propel  the 
locomotive  by  the  adhesion  between  the  wheels  and  the 
rails  of  the  track.     The  gearing  is  shown  in  fig.  7. 

When  the  locomotive  reaches  one  of  the  inclines  between 
the  locks,  or  when  it  is  towing  a  ship,  the  cog  rail  system  is 
utilised  to  enable  the  locomotive  to  climb  the  grade  and 
exert  the  traction  necessary.  The  cog  or  rack  rail  is  laid 
between  the  track  rails,  and  the  locomotive  is  provided 
with  a  rack  pinion  secured  to  a  sleeve  which  rotates  freely 
on  the  axle. 

A   gear  wheel   secured   to    this  sleeve   meshes  with   a 


Fio.  :,— Front  View  or  Traction  Motor  Unit, 
Clitches  and  BbakkGear. 


gear  turning  loosely  on  the  jack  shaft.  Clutch  teeth  on 
this  gear  can  be  engaged  by  the  teeth  on  a  clutch  which 
is  spliued  to  the  jack  shaft.  A  lever,  pivoted  to  a  collar 
ridiug  in  a  groove  in  the  clutch,  is  connected  by  a  laminated 
flat  steel  spring  with  a  handle  in  the  cab  of  the  locomotive, 
and  is  also  pivoted  to  a  rod  which  throws  out  the  former 
clutch  when  the  latter  is  thrown  in,  and  viee  rersd. 

The  jaw  clutches  in  most  cases  do  not  mesh  when  thrown, 
but  the  operating  handle  is  thrown  full  stroke  and  locked. 
This  puts  the  springs  under  heavy  tension.  The  looo- 
motive  is   then  started  slowly,  and  when  the  clutches  are 
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in  alignment  the  springs  throw  them  without  any  attention 
by  the  operator. 

The  two  traction  motors  are  controlled  by  suitable  con- 
trollers installed  in  the  cabs  at  the  ends  of  the  locomotives  ; 
the  circuits  are  such  that  both  motors  can  be  controlled 
from  either  cab,  and  they  can  be  operated  singly  or  in 
parallel,  as  desired. 

Each  motor,  with  all  its  gearing  and  clutches,  is  mounted 
independently  of  the  frame  of  the  locomotive,  to  which  it  is 
connected  only  by  springs,  which  give  an  elastic  support  for 
the  outer  end  of  the  bracket,  on  which  the  mechanism  is 
carried,  as  shown  in  fisr.  G. 

In  connection  with  each  motor  a  powerful  brake  is  in- 
stalled :  and  as  during  operation  the  motors  are  at  all  times 
geared  either  to  the  axles  or  to  the  cog  wheels,  the  truck 
wheels  are  not  provided  with  any  brake  rigging.     On  the 
motor  shaft  is  keyed  a  brake  drum,  and  to  opposite  sides 
thereof  are  applied  the  brake  shoes,  carried  by  levers  pivoted 
on  a  stationary  bar.     The  movable  core  of   a  solenoid  is 
pivoted  to  the  long  arm  of  a  lever,  which,  with  the  brake 
levei-s,  constitutes  a  sort  of  toggle.     When  the  core  of  the 
solenoid  drops,  it  actuates  the  mechanism  in  such  k  manner 
as  to  apply  the  brake  shoes  to  the  drum.     The  winding  of 
the  solenoid  is  in  circuit  with  the  controller  of  the  motors, 
so  that  when  the  current  is  turned  on  to  energise  the  motor 
windings,  the  solenoid  will  lift  its  core  and  thereby  release 
the  brakes.      The  first  point  of  the  controller  raises  the 
brakes   without   applying  power    to    the  motors,   thereby 
providing    a    coasting    point.       But    should     the    motor 
current  be  shut  off,  either  intentionally  or  accidentally,  the 


Fig.  S.— Past  Section  of  Cable  Guides,  Drum  and 
Friction  Clutch. 

core  will  instantly  drop  by  gravity,  and  its  weight  will  exert 
a  powerful  leverage  upon  the  brake  levers  to  stop  the  motor 
and  the  locomotive.  In  addition  to  this  automatic  brake, 
means  are  provided  for  applying  the  brakes  manually,  in 
order  to  supplement  the  action  of  the  automatic  feature,  if 
necessary,  when  descending  a  grade  or  where  approaching 
a  rack  rail. 

The  drum  on  which  the  cable  is  wound  is  located  mid- 
way between  the  ends  of  the  locomotive  and  above  the 
upper  member  of  the  side  frames,  so  that  the  cable  can  be 
led  off  on  either  side  of  the  machine  and  through  a  wide 
range  of  angles  to  the  line  of  travel.  The  hub  of  the  drum 
is  pivoted  to  the  hub  of  a  spider,  which,  in  turn,  rotates 
upon  the  upper  portion  of  a  massive  tubular  vertical  column 
rising  from  a  pedestal  secured  to  the  baseplate,  which  is 
supported  on  the  lower  members  of  the  side  frames.  As  shown 
in  section  in  tig.  ,s,  the  spider  supports  a  circular  rim  with 
a  horizontal  upper  surface,  to  which  is  applied  a  powerful 
friction  clutch  connecting  the  spider  and  the  drum. 

Inside  the  flanged  rim  of  the  spider  is  secured  a  large 
internal  gear,  with  which  mesh  two  drivmg  pinions,  secured 
respectively  to  two  upright  shafts. 

A  wormgear  is  clutched  to  one  of  the  shafts,  and  is  driven 
by  a  worm  on  the  shaft  of  an  electric  motor  bolted  to  the 
base  of  the  locomotive. 

A  bevel  gear  is  keyed  to  the  other  shaft,  and  meshes 
with  a  bevel  pinion  on  the  shaft  of  an  electric  motor 
fastened  to  the  base.  The  latter  is  used  for  driving  the 
drum  at  a  high  speed  when  coiling  the  cable  that  has  been 
cast  off,  and  it  remains  permanently  in  gear.  The  other 
motor,  with  wormgear  drive,  is  used  for  taking  in  the  cable 


when  it  is  under  load,  and  the  drum  operates  as  a  windlass 
or  capstan.  The  wormgear  drive  is  disconnected  from  the 
drum  when  not  in  use,  by  means  of  a  clutch.  The  first 
point  of  the  controller  which  operates  the  bevel-geared 
motor  raises  the  clutch  by  means  of  a  solenoid,  and 
on  the  second  point  the  motor  starts. 

The  guide  which  directs  the  cable,  as  it  pays  out  or  winds 
up,  is  mounted  so  as  to  revolve  on  the  axis  of  the  drum. 
One  portion  of  it  is  a  circular  bell  which  serves  as  a  cover 
for  the  winding  drum  ;  the  hub  of  the  bell  is  journalled  on 
the  upper  end  of  the  column,  being  stepped  on  a  shoulder 
thereon  (fig.  8 ).  At  one  side  the  housing  is  cut  away  to 
admit  the  cable  to  the  drum,  and  on  each  side  of  this  opening 
is  bolted  one  end  of  a  frame  carrying  two  upright  guide 
rolls,  which  have  cylindrical  faces. 

The  other  guide  member  is  a  radial  casting  turning  freely 
on  the  hub  of  the  cover,  and  carrying  at  the  outer  end  two 
grooved  sheaves  on  horizontal  axes.  The  edges  of  thee 
sheaves  are  in  close  contact,  so  that  their  grooves  form  an 
opening  through  which  the  cable  passes,  approximately  in 
line  with  the  middle  of  the  guide  rollers.  The  drum  is  in  the 
form  of  a  deeply  grooved  wheel,  the  groove  being  U-shaped. 
The  cable  guard  or  cover  is  a  steel  casting  having  a  thick- 
ness of  only  jj  in,  ;  the  diameter  is  i  ft.  6  in.   and  the 
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Fig.  9. — Windlass  and  Base  Assembled  Complete, 
WITH  Motors. 

circular  flange  is  17  in.  deep.  This  casting  was  pronounced 
to  be  beyond  the  possibilities  of  the  ordinary  open-hearth 
furnace  by  a  number  of  steel  foundries.  The  castings  were 
eventually  produced  in  the  contractor's  electric  furnace, 
where  it  is  possible  to  intensify  the  heat  so  as  to  make  the 
metal  flow  more  rapidly. 

One  of  the  most  important  parts  of  the  locomotive  is  the 
"  slip-friction  "  device,  consisting  of  two  special  bronze  rings 
mounted  on  the  spider,  as  has  been  previously  mentioned. 
Between  these  rings  a  steel  disk  is  fastened  to  the  rope 
drum  ;  the  amount  of  tension  on  the  towline  is  adjusted  by 
the  pressure  between  these  three  disks,  which  is  obtained  by 
tightening  spiral  springs  on  the  clamping  ring  (figs.  8  and  9 ). 
In  order  to  make  the  slipping  tension  of  the  towline  pro- 
portional to  the  pressure  between  the  friction  disks,  a 
rubbing  surface  having  a  constant  coefficient  of  friction  was 
essential.  In  order  to  find  such  a  metal,  experiments  were 
made,  and  it  was  found  that  a  certain  alloy  possessed  the 
required  properties  with  a  friction  coefficient  of  O'l.  This 
metal  also  showed  but  very  little  difference  in  coefficient 
between  starting  and  running.  The  results  of  the  special 
tests  were  amply  verified  by  the  final  test  of  the  friction 
disks  of  each  machine  under  the  full  rated  towline  pull  of 
25,000  lb.  by  means  of  a  dynamometer  testing  outfit  ;  all 
40  machines  were  given  this  slip  test  25  times  from  each 
cab,  and  all  passed  the  Government  requirement  not  to 
exceed  a  variation  of  5  per  cent,  above  or  below  the 
normal  of  25,000  lb. 

The  winding  motor  is  a  20-h.p.  (one-hour  rating),  three- 
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phase,  squirrel-cage  induction  motor,  and  has  ample  power 
to  take  care  of  any  sudden  pull  on  the  towline  up  to 
40,000  lb.,  which  is  well  above  the  normal  requirement. 
The  speed  of  winding  is  at  the  average  rate  of  12  ft.  per 
minute. 

The  rapid-coiling  motor  is  p^rmanently  geared  to  the 
drum,  and  is  of  the  same  type,  size  and  capacity  as  the 
winding  motor.  It  is  subjected  to  its  maximum  load  when 
accelerating  the  heavy  drum  to  the  high  speed  required  for 
coiling  or  paying  out  the  rope,  this  being  16  times  the  slow 
winding  speed  at  full  load,  or  about  200  ft.  per  minute. 

The  slow-winding  and  the  rapid-coiling  motors  are 
operated  by  similar  controllers,  and  the  circuits  are  electri- 
cally interlocked  so  as  to  prevent  the  application  of  power  to 
either  motor  unless  the  controller  of  the  other  motor  is  in 
the  "  off  "  position. 

Each  of  the  two  main  traction  motors  has  a  rating  of 
75  H.P.,  and  is  of  the  slip-ring  induction  type,  operated  by 
a  system  of  contactors  with  master  controller  in  each  cab. 
The  motors,  by  means  of  the  change  in  gearing  from  straight 
traction  to  rack-rail  towing  previously  described,  drive  the 
locomotive  at  a  speed  of  2  miles  per  hour  when  towing  and 
5  miles  per  hour  when  returning  idle.  These  motors  act 
as  induction  generators  running  above  synchronous  speed 
when  the  locomotive  is  passing  down  the  steep  inclines,  and 
thereby  exert  a  retarding  brake  effect  to  keep  the  speed 
uniform. 

The  locomotives,  which  weigh  .38i  tons  each,  have  fully 
demonstrated  in  actual  operation  that  the  requirements 
contemplated  by  the  engineers  of  the  Isthmian  Canal 
Commission  have  been  successfully  met, 

AVe  are  indebted  for  the  foregoing  particulars  and  illus- 
trations to  the  General  Electric  Co.,  U.S.A.,  through  the 
British  Thomson-Houston  Co.,  Ltd.,  Rugby. 


BATTERY-CHARGING    FOR    ELECTRIC 
VEHICLES. 


Br  FRANK  BROADBENT. 


The  increasing  popularity  of  the  electric  vehicle  again 
raises  the  important  question  of  battery  charging.  The 
method  of  charging  a  petrol  car — viz  ,  the  pouring  of  a 
quantity  of  petrol  into  a  tank — is  simplicity  itself,  com- 
pared with  the  charging  of  an  electric  vehicle,  which,  besides 
being  a  relatively  complicated  process,  takes  about  as  many 
hours  as  the  petrol  car  takes  minutes.  The  introduction  of 
the  Edison  battery,  and  the  claim  made  for  it,  that  it  can 
be  charged  at  a  rapid  rate  without  detriment,  has  reopened 
the  question  of  constant  potential  charging  for  lead  batteries. 
Although  it  has  been  recognised  for  many  years  that  when 
fully  exhausted  a  lead  battery  may  with  safety  be  charged 
at  rates  far  in  excess  of  what  are  called  the  normal  rates, 
tlie  common  practice  has  been  to  charge  at  a  practically 
constant  current  with  a  rising  voltage  until  the  battery 
gases  freely.  By  this  method  a  battery  ordinarily  requires 
charging  lor  seven  or  eight  hours  to  raise  it  from  a  fully 
e.\hausted  to  a  fully  charged  state. 

In  ordinary  practice  with  stationai'y  batteries,  it  is  nut 
usual  to  exhaust  a  battery  entirely.  Thus  on  an  isolated 
installation,  such  as  that  of  a  country  house,  the  attendant 
charges  two  or  three  times  a  week,  depending  upon  the 
season.  He  adjusts  his  voltage  for  the  normal  charging 
rate,  and  charges  until  the  battery  gases  freely,  the  dynamo 
volts  rising  automatically  as  the  current  tends  to  decrease, 
due  to  the  back  e.m.f.  of  the  cells.  Oassing  is  not  only 
detrimental,  but  wasteful,  as  the  current  comumed  in  con- 
verting the  electrolyte  into  gas  serves  no  useful  storage 
purpose. 

So  long  as  a  good  modern  battery  on  charge  is  not 
gassing  or  heating,  it  is  usefully  absorbing  the  current,  so 
that  if,  when  exhausted,  the  charging  current  is  adjusted  to 
a  value  just  below  the  gassing  point,  it  should  take  no 
harm.  Under  these  conditions,  it  will  be  found  that  the 
initial  current  may  be  as  much  as  three  to  five  times  what 
is  commonly  reckoned  as  the  normal  current,  the  permissible 
excess  depending   upon    the    make   of   battery.     Generally 


speaking,  if  the  applied  voltage  be  approximately  (but  not 
exceeding)  23  volts  per  cell,  the  battery  will  take  the 
current  it  can  safely  absorb,  and  as  its  back  E.ii.F.  rises 
the  current  will  automatically  fall  off. 

For  country-house  work  or  other  isolated  battery  installa- 
tions, the  constant-potential  method  of  charging  would  neces- 
sitate a  considerably  larger  generating  plant  than  is  ordinarily 
supplied.  For  instance,  if  we  have  a  54-cell  battery  whose 
normal  charging  rate  is  50  amperes,  the  dynamo  would  be 
rated  to  give,  say,  50  amperes  at  100  to  140  volts  or  7  kw., 
whereas  if  arranged  for  the  constant-potential  method,  the 
output  would  need  to  be  about  150  amperes,  with  a  voltage 
not  exceeding  125,  or  over  18  kw.  Although  the  dynamo 
might  be  calculated  on  the  basis  of  a  1-hour  rating,  and 
would  therefore  not  be  as  large  and  expensive  as  the  output 
suggests,  the  engine  cannot  be  treated  in  the  same  way. 
The  generating  plant,  therefore,  unless  used  for  other  pur- 
poses than  charging,  would  be  much  more  costly.  Where 
charging  is  done  from  public  supply  mains  through  a  motor- 
generator,  both  the  motor  and  generator  armatures  might  be 
rated  on  the  1-hour  basis  at  the  maximum  current. 

This  question  of  plant  capacity  has,  no  doubt,  perpetuated 
the  approximately  constant  current  method  of  charging  for 
isolated  installations,  and  as  in  many  cases  a  quick  rate  of 
charge  offers  little  or  no  advantage,  this  method  is,  all  things 
considered,  probably  the  most  suitable.  Moreover,  we  have  to 
bear  in  mind  that  in  fully  charging  a  battery  on  the  constant- 
potential  method  we  do  not  save  much  time,  because  the 
rate  of  charge  tapers  down  nearly  to  the  vanishing  point 
after  a  few  hours.  Its  great  advantages  are  that  we  can  put 
back  such  a  large  proportion  of  the  discharge  during  the 
first  hour,  ami  that  if  left  on  for  the  full  time  we  can 
obtain  a  greater  ampere-hour  capacity  than  by  the  constant- 
current  method  :  and  that  it  is  better  for  the  battery. 
There  appears  to  be  no  reason,  however,  why  in  ordinary  in- 
stallations we  should  not  start  with  a  current  very  much 
in  excess  of  the  normal,  and  then,  if  we  have  voltage 
enough,  we  can  keep  the  current  up  to  the  normal  when  it 
falls  to  this  level.  In  this  way  the  charging  time  can  be 
materially  shortened. 

But  the  chief  advantage  of  the  high  initial  charge  which 
the  modern  battery  will  stand  is  in  connection  with  the 
electric  vehicle.  A  brochure  issued  by  the  Chloride  Elec- 
trical Storage  Co.,  on  "  Boosting  Charges  for  '  Exide ' 
Vehicle  Batteries,"  states  the  case  very  clearly.  It  is  shown 
that  when  a  battery  is  fully  discharged  a  ^O-minutes'  boost 
at  a  pressure  of  2-S  volts  per  cell  gives  us  l)ack  30  per  cent, 
of  the  original  capacity,  and  a  1 -hour's  charge  puts  back 
50  per  cent.  This  means  that  if  we  have  a  battery  vehicle 
which  will  run  for  40  miles  on  one  complete  charge,  an 
hour's  boost  at  the  end  of  the  run  will  carry  us  another  20 
miles,  that  is,  60  miles  in  all.  If,  say,  only  75  per  cent, 
of  the  battery  capacity  has  been  used,  corresponding  to  a 
run  of  30  miles,  an  hour's  boost  will  put  back  12  per  cent, 
of  the  original  capacity,  which,  added  to  the  unused  25  per 
cent.,  gives  us  a  capacity  equivalent  to  an  additional  27 
miles,  or  a  total  run  of  57  miles.  The  advantages  of  this 
method,  more  particulai'ly  for  commercial  vehicles,  which 
can  return  to  headquarters  at  mid-day  for  an  hour's  boost, 
are  very  great.  It  means  that  a  vehicle  rated  at  10  miles 
per  complete  charge  can  do  :i(t  miles  in  the  morning,  and 
after  an  hour's  mid-day  boost  is  good  for  almost  the 
same  distance  in  the  afternoon.  A  full  charge  would 
then  be  given  during  the  night.  Hence  a  40-mile-a-day 
vehicle  is  converted  into  one  having  a  range  of  almost 
fiO  miles  by  taking  a  mid-day  "pick-me-up." 

Some  useful  experience  has  been  recently  gained  in  Holly- 
wood garage  in  Chicago,  equipped  on  the  constant-poten- 
tial system.  It  is  found  that  if  a  battery  is  only  75  per 
cent,  discharged,  it  can  be  recharged  up  to  ><b  per  cent,  of 
its  rated  capacity  in  two  hours,  and  up  to  90  per  cent,  in 
three  hours.  It  is  not  stated  how  long  it  takes  to  charge 
up  to  100  per  cent.,  but  obviously  the  last  10  per  cent, 
will  take  longer  than  two  hours  as  the  current  is  continu- 
ally diminishing.  As  the  average  duration  of  charge  is 
given  as  3.^  hours,  either  the  batteries  are  not  discharged 
75  per  cent."  on  the  average,  or  the  charging  rate  is  accele- 
rated towards  the  end. 

According  to  the  description  in  the  Elerlrval  lin'ieir 
mil/    Wp'f/erii    FJrrlririKn.   the    method    is    not   absolutely 
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a  constant-potential  method,  as  the  initial  current  is 
limited  to  60  amperes  by  means  of  a  rheostat— apparently 
rejrardless  of  the  size  of  the  battery — the  rheostat 
being  gradually  cut  out  during  the  first  10  minutes 
untit  the  battery  is  directly  across  the  line,  after  which  the 
charge  proceeds  without  further  attention.  It  is  not  clear 
from  the  description  what  is  the  charging  voltage  per  cell, 
but  it  may  be  assumed  that  after  the  first  10  minutes  it  is 
higher  than  would  be  desirable  at  first,  and  it  is,  no  doubt, 
due  to  this  that  the  charging  period  is  found  to  be  con- 
siderably less  than  on  the  old  method. 

This  garage  deals  principally  with  pas-enger  cars,  of 
which  many  are  run  till  midnight,  so  that  they  do  not 
reach  the  garage  till  about  1  am.  ;  and  as  they  have  to  be 
delivered  fully  charged  to  the  owners  by  7.30  a.m.,  it  is 
aflBrmed  that  the  old  method  of  charging  would  render  this 
almost  impossible. 

Energy  is  taken  from  the  Commonwealth  Edison  Co. 
under  a  restricted-hour  contract,  no  charging  being  per- 
mitted until  '.I  p.m.;  the  rate  is  approximately  l-7d.  per 
unit  delivered  to  the  A.c.  converters. 

All  cars  are  garaged  at  a  flat  rate  of  •"^^40  per  month  (say 
£8)  for  40  to  42-cell  cars,  the  cost  covering  charging, 
washing  and  polishing,  adjustments,  tire  of  battery,  and 
delivery  to  and  from  the  garage.  Smaller  cars  are  garaged 
for  $35  (say  £7)  per  month. 

The  popularity  of  the  commercial  electric  vehicle  is 
growing  so  rapidly  in  England  that  there  is  a  danger 
of  its  outstripping  the  growth  of  charging  facilities. 
In  a  place  like  London,  where  electricity  generating 
stations  are  so  numerous,  this  might  appear  a  somewhat 
remote  possibility,  but  it  is  very  doubtful  if  public 
generating  stations  are  the  best  places  for  the  purpose. 
Many  of  them  are  alternating-current  stations,  but,  even 
80,  they  are  not  much  worse  adapted  for  charging  pur- 
poses than  those  supplying  direct  current.  In  both  cases, 
in  order  to  do  the  business  economically,  motor-generators 
are  necessary  for  obtaining  the  necessary  charging  voltage. 
True,  it  is  possible  to  charge  several  batteries  in  series,  but 
this  is  a  very  unsatisfactory  method  at  the  best,  even  if 
several  batteries  were  available  simultaneously  :  they  would 
need  careful  watching  to  see  that  each  received  its  proper 
charge,  and  that  it  was  taken  off  at  the  risht  time  and  so 
on.  It  would,  in  fact,  be  such  a  nuisance  that  it  would  not 
pay  any  supply  company  to  bother  with  the  business  on  these 
lines.  The  constant-potential  method,  on  the  other  hand,  is 
simplicitv  itself.  The  battery  is  simply  plugged  in  and  the 
voltage  does  the  rest.  Nothing  can  go  wrong,  assuming  the 
battery  itself  to  be  all  right.  But  even  under  the  best  condi- 
tions ba*  tery  charging  is  hardly  the  sort  of  thing  for  which  a 
central  generating  station  is  laid  out.  To  do  it  properly,  a 
charging  garage  should  be  erected  and  treated  as  a  separate 
departTient.  It  should  be  put  on  the  same  basis  as  a  bulk 
consumer  and  allowed  to  make  its  own  terms  with  customers 
so  as  to  show  a  profit  on  the  business  done.  The  depart- 
ment would,  it  is  true,  be  in  competition  with  outside 
garages,  taking  current  from  the  same  station.  But  it 
would  be  a  fairer  form  of  competition  than  if  no  separate 
department  existed  and  batteries  were  charged  in  a 
haphazard  sort  of  way  (under  the  S'ipervision  of  someone 
who  had  really  no  time  to  give  to  it)  at  rateg  sufficient  only 
to  cover  generating  costs.  Under  the  charging-garage 
system  it  is  quite  possible  that  an  outside  garage  would  be 
able  to  compete  in  price  with  a  generating- station  garage, 
because  the  rates  paid  to  the  station  would  depend  upon 
the  amount  of  business  done,  and  this  might  very  easily  be 
in  favour  of  the  independently  run  garage,  which  would  be 
•rected  in  a  convenient  locality,  and  would  be  run  by  people 
who  would  lay  themselves  out  to  attract  customers  and  to 
make  the  business  pay. 


failures  have  happened  in  the  onrve  or  bending  of  the  flanjre,  and 
to  this  special  point  attention  is  directed.  Unfortunately,  the 
author  finds  it  nectssary  to  say  "  for  the  sake  of  Bimplicity  in  the 
analysis  it  is  necessary  to  assume  a  perfectly  rigid  cylindrical 
drum  as  a  basis  for  eitablishing  a  numerical  value  for  a  certain 
reaction."  These  assumptions  of  things  which  do  not  exist  always 
raise  fears  that  the  whole  investigation  is  unreliable.  However, 
the  conclusion  of  three  papres  of  very  elaborate   figures  is  that 


Fig.  1. — For  Moderate 
Pressdbes. 


Fig.  2.— Foe  High 
Pressdbes. 


Proposed  Flange  Connections  for  L.\ege  Drums  with 
Convex  Heads. 

large  spherical  heads  should  not  depend  on  large-radius  flange 
fillets,  but  that  the  radius  should  be  as  small  as  possible  even  for 
moderate  diameters  of  drum,  and  the  two  illustrations,  fig?.  1  and  2, 
show  the  connections  suggested  by  the  author  to  take  the  place 
of  the  simple  flanged  dish.  Figs.  ,3  and  4  show  the  ordinary 
form  of  head,  fig.  3  being  the  form  condemned,  and  fig.  4  the 
form  recommended  with  a  very  small  radius  between  the  curva- 
ture of  the  end  and  the  flange.  The  dished  end  to  a  pressure 
ves?el  which  has  a  radius  greater  than  the  radius  of  the  cylindrical 
drum  of  which  it  forms  the  end  is  wrong  in  principle,  for  there 
must  be  a  bending  stress  at  the  corner  of  the  flange,  and 
no  amount  of  ingenuity  of  structural  form  can  get  over 
this.  A  head  that  is  flatter  than  hemispherical  will  always 
be  striving  when  under  pressure  to  pull  inwards  the  end  of  the 
drum  to  a  smaller  diameter,  thus  making  of  the  drum  end  a 
frustum  of  a  cone,  though  very  slightly,  of  course.  Still,  the 
stress  will  be  enough  to  cause  grooving  round  the  most  strained 
locus  if  exposed  to  water  in  the  slightest  degree  corrosive,  and 
wherever  grooving  is  set  up  under  water  it  may  be  taken  for 
granted  that  there  is  excessive  fibre  stress.  The  dished  ends  of 
steam  drams  and  the  flat  ends  of  Lancashire  boilers,  with  their 
gussets  and,  formerly,  bar  stays  are  all  concessions  to  appearance, 
and  to  the  diSioulties  of  forming  hemispheres  of  plate.  The 
Lancashire  boiler  head  is  now  also  a  shallow  dished  end,  and  is 
exposed  to  the  undesirable  stresses  noted  above.  Formula'  proposed 
for  calculating  dished  ends  are  given  in  the  article  referred  to. 

Comparisons  between  calculations  for  convex  boiler  heads  based 
on  various  rules  used  in  the  U.S.A.  are  not  very  reassuring,  for  the 
allowable  pressures  found  by  three  formnUv  are  in  the  ratio  of  3, 
2  and  1,  the  lowest  value  being  that  arrived  at  by  the  author,  Mr. 
Gasehe. 

In  boiler  work  there  can  be  no  really  reliable  formula  for  any 
pirt  exposed  to  secondary  stresses.  There  may  be  a  life  of  such 
parts  that  will  endure  until  the  boiler  is  sold  second-hand,  to  fail 
in  its  new  position  from  a  sufficient  number  of  millions  of  stress 
applications.  But  for  high-pressure  work  all  dishing  carries  in 
it  the  elements  of  its  own  self-destruction. 


Fio.  3.— Obdisaht 

Design. 


Fig.  4.— Form  pbkfejbeed 
BY  Mb.  G-asche. 


Convex  Dished  Ends. 


STRESSES    IN    CONVEX   DISHED    ENDS. 


SE8ior3  aciidenta  have  occurred  owing  to  the  failure  of  the  dished 
enda  of  steam  drums,  one  some  few  years  ago  at  a  London  electricity 
Btatim  having  lamentable  rejults.  In  Powi'.r  the  strength  of  these 
cnlj  ha?  bjen  m\themitically  investigated  by  Mr.  F.  G.  Qasche,  of 
the  Illinois  Steel  Co.,  who  has  noted  the  frequency  with  which 


As  regards  fig.  3,  it  always  has  appeared  to  the  writer  of  this 
note  that  this  form  ■wa.'i  based  on  an  attempt  to  make  a  dished  end 
look  as  though  its  stresses  were  all  primary.  But  one  cannot 
juggle  with  stress  forms.  Fig.  4,  the  new  suggested  form,  may  be 
better  than  fig.  .■<,  but  there  is  more  risk  in  pressing  out  these  small 
corners. 

Mr.  Gasehe  is  forced  by  his  investigation  to  the  forms,  figs.  1 
and  2,  which  do  but  tell  us  that  the  dished  end  is  inherently 
bad.  As  to  fig.  2,  mora  particularly  we  suggest  grooving  stresses 
at  q — B. 
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NEW    ELECTRICAL    DEVICES. 
AND    PLANT. 


FITTINGS 


G.E.C.  Explosion-proof  Swltchgrear. 

The  la'^eBt  development  in  the  range  of  G  E.G.  explosion-proof 
Bwitohpear  for  fiery  mines  is  a  20-amp''re,  500-volt.  double-pole 
explosion-prnof  switch  with  fuses.  It  consists  of  a  standard 
double-pole  "  Twinbreak"  switch  actuated  by  an  external  handle 
working-  throueh  an  explosion-proof  gland.  The  intprlock  between 
the  switch  and  the  lid  pives  the  device  all  the  usual  G.E.C.  mistake- 
proof  characteristics.  The  fuses,  which  are  of  the  standard  bobbin 
type,  are  contained  in  a  separate  fire-proof  compartment  ;  arcing 
shields  and  thorough  fire  protection  are  provided  throughout.  If 
desired  the  switch  can  be  had  without  the  fuses. 

The  j  lint  between  the  lid  and  case  is  made  by  well-machined 
flanges  giving  a  close  metal-to-metal  joint  ;  special  attention  has 
been  paid  to   the   part  where    the  switch  spindle  enters  the  case. 


Fia.  1.— G.E.C.  20-Ampebe  Explosion-Proof  Doublk-Pole 
Switch  with  FrsES. 


and  a  special  flame-proof  gland  is  provided.  The  switch  is 
designed  to  take  the  standard  G.E.C.  flame-proof  cable  glands, 
which  also  afford  a  ready  method  of  attaching  the  armouring  of 
the  cable  to  complete  the  earth  connection. 

Farther  additions  to  the  range  of  mining  gear  are  explosion- 
proof  fuses  ;  these  are  contained  in  flame-proof  oast-iron  cases, 
which,  as  will  be  seen  from  the  accompanying  illustration,  are 
of  substantial  design.      As  in  the  switches,  particular  attention 


:? 


Fig.  2.— G.E.C.  E.\ plosion -Pbook  JIining  Fuse. 


has  been  paid  to  the  flame-proof  flanges,  which  effectively  oool 
the  products  of  any  explosion  inside  the  case.  The  fuse  holders 
are  of  the  G.E.C.  Home  Ofllce  bobbin  type,  and  thoroughly  protect 
the  hand  against  dangers  of  shock,  or  from  the  effects  of  a  blowing 
fuse.  The  oases  are  designed  to  take  the  standard  G.E.C.  flame- 
proof cable  glands. 

The  switches  and  fuses  are  made  by  the  General  RLECTRif 
Co.,  Lti>  .  of  Witton,  Birmingham. 

Easenoid. 

Mb.  a.  W.  Kanis,  of  66,  Aldersgate  Street,  E  C,  has  brought  to 
our  notice  the  material  called  "Kasenoid,"  which  has  been 
developed  to  fill  the  place  hitherto  occupifd  by  Galalith  ;  it  oan 
also  be  used  instead  of  ebonite  and  xylonite  for  many  purposes. 
We  have  inspected  a  nnmher  of  samples  of  this  very  interesting 
substance,  which  ia  of  purely  British  origin  and  manufacture,  and 
strongly  recommend  our  readers  who  use  this  kind  of  material  to 
look  into  it.  The  properties  of  "Kasenoid"  are  quite  similar  to 
those  of  Galalith  ;  it  ia  tough,  resilient,  easy  to  machine,  non- 
inflammable,  a  good  insulator,  capable  of  bsing  moulded  to  a  cer- 
tain extent,  and  is  made  in  a  variety  of  colonr«,  either  as  sheet  (np 
to  8  mm.)  or  rod  (up  to  i;  mm.  in  diameter"). 


It  can  be  turned  and  polished,  and  takes  an  excellent  thread, 
L-irge  quantities  are  being  made  for  nse  in  non-electrical  indus- 
tries also,  and  we  understand  that  it  is  meeting  with  a  very  favour- 
able reception. 

The  Dictograph. 

The  General  Acoustic  and  Dictograph  Co.,  Ltd.,  of  7, 
Sou'hwark  Street.  S.E.,  have  recently  introduced  a  modified  pattern 
of  their  loud-spesk'Dg  telephones  for  single  lines,  as  illustrated  in 
figs.  3  and  4.  Simplicity  of  operation  is  one  of  the  chief  features 
of  the  system  ;  the  caller  simply  lifts  the  receiver,  fig.  3,  and  talks 
to  the  box  in  an  ordinary  tone,  while  the  voice  is  received,  or 
delivered,  in  a  loud  and  clear  tone  at  the  telephone  shown  in  fig.  4  ; 
the  person  at  the  latter  station  replies  in  the  same  way,  but  with- 
out using  a  receiver  or  mouthpiece— neither  being  provided.    If 


Fig.  3.— Head  Station. 


Fig.  4. — Station  Called. 


desired,  the  instrument  shown  in  fig.  4  can  be  fitted  with  a  push- 
button to  call  No.  1.  The  complete  Turner-Dictograph  system 
provides  for  any  number  of  stations  connected  with  a  master 
station,  such  as  that  shown  in  fig.  .5  ;  this  is  fitted  with  a 
loud-speaking  receiver  and  a  Turner  transmitter,  and  the  user 
oan  sit  at  his  desk  or  walk  about  the  room  while  he  talks 
to  his  subordinates.  The  receiver  shown  is  used  when  it 
is  desired  that  the  replies  shall  not  be  heard  by  any 
other  person  in   the  room  ;    the  act  of  lifting  it  from  the  hook 


Fio.  n. — Master  Station. 

cuts  out  the  loud-speaking  receiver.  Each  department  is  provided 
with  a  Turner  station  like  that  shown  in  fig.  6,  which,  it  will  be 
seen,  has  not  a  loud-speaking  receiver.  To  call  any  station,  the 
user  presses  the  corresponding  key.  When  the  master  station  is 
called,  a  buzzer  sounds  and  a  shutter  drops  ;  the  master  station 
depresses  tha  corresponding  key,  and  is  then  connected  direct  with 
the  caller,  no  one  else  being  able  to  cut  in  on  the  line.  The  master 
station  oan  also  converse  with  any  number  of  departments  at  once 
by  throwing  the  various  keys. 


Fio.  6.— Turner  Telephone. 

i  We  have  had  an  opportunity  of  testing  the  sensitiveneBS  of  the 
instruments,  and  can  vouch  for  the  ease  and  convenience  with 
which  one  can  both  speak  and  hear  at  a  distance  of  many  feet  frcm 
them,  and  without  elevating  the  voice — indeed,  a  whipper  can  ba 
heard  plainly.  The  fatigue  of  holding  a  receiver  to  the  «ar  ii 
avoided,  and  for  such  purposes  as  dictatinfr  to  ft  typist,  for  example, 
the  systfm  is  admirably  adapted. 
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LEGAL 


British  Issclated  &  Helsbt  Cables,  Ltd.,  f.  Ceittall 

MANUFAOTrBING   CO. 

Mr.  Muir  Mackenzie,  one  of  the  High  Court  Official  Referees, 
on  March  22nd  gave  judgment  in  this  action,  in  which  the  plain- 
tiffs sought  to  recover  from'  the  defendants  the  price  of  an  electric 
welding  machine  for  making  steel  casement  frames,  and  material 
in  connection  therewith. 

The  Referee,  in  giving  judgment,  said  that  the  case  was  one 
which  presented  features  of  considerable  difficulty,  and  it  had 
been  the  practice  of  the  Appellate  Courts  to  require  that  the  Judge 
who  tried  the  case  should  give  his  reasons  for  the  decision  at 
which  he  arrived,  and  he  had  therefore  thought  it  right  to  put 
his  conclusions  into  writing.  The  action  was  commenced  in  Feb- 
ruary, 1914,  and  was  originally  brought  to  recover  £104  23.  2d., 
which  was  made  up  of  two  items,  as  to  one  of  which,  £47  16?.,  the 
defendants  admitted  liability  and  paid  that  amount  into  Court. 
As  to  the  balance  in  dispute,  the  defendants  said  that  the  goods 
were  supplied  in  connection  with  tests  of  an  electric  welding 
machine  which  did  not  prove  satisfactory,  and  that  they  were, 
therefore,  entitled  to  refuse  payment.  The  plaintiffs  said  that  the 
goods  supplied  were  kept  by  the  defendants  and  used  by  them  for 
the  machine  which  was  delivered,  and  that  they  therefore  could 
not  refuse  to  pay.  The  plaintiffs  claimed  a  further  sum  of  £444, 
the  price  of  the  welding  machine,  together  with  a  copper  coil  to 
be  used  in  testing.  The  defendants  contended  that  the  machine 
did  not  conform  to  the  conditions  to  which  by  the  contract  it  was 
to  conform,  and  that  they  were  therefore  entitled  to  reject  it.  They 
oounterolaimed  for  damages  by  reason  of  the  failure.  The  first 
question  to  be  decided  was  what  was  the  contract  between  the 
parties.  The  defendants  were  makers  of  iron  casement  frames  for 
windows,  and  before  the  negotiations  with  the  plaintiffs  they  used 
gas  for  welding.  They  desired  to  adopt  the  more  economical  and 
more  rapid  process  of  welding  by  electricity.  The  two  features  of 
the  plaintiffs'  machine  were,  first,  the  generation  of  heat  by  elec- 
tricity, and,  secondly,  the  application  of  pressure  to  the 
ends  of  the  bars  where  they  were  to  be  welded. 
Negotiations  between  the  parties  commenced  in  1911,  and 
continued  during  1912,  when  the  contract  was  made  with  the 
plaintiffs  to  supply  a  machine,  and  in  the  course  of  the  negotia- 
tions specimens  of  the  defendants'  steel  bars,  which  they  wanted  the 
machine  to  weld,  were  sent  to  the  plaintiffs,  so  that  they  knew 
the  work  their  machine  would  be  required  to  do.  The  plaintiffs 
decided  that  they  could  make  a  machine  as  required,  and  an  order 
was  accordingly  given  to  them.  One  speciality  of  the  contract  was 
that  the  machine  should  be  capable  of  welding  to  an  accuracy 
of  yxrVu  inch,  that  it  should  be  able  to  produce  12  frames  in 
an  hour,  and  that  it  should  be  able  to  make  frames  of  from  1  ft.  to 
10  ft.  square.  The  order  was  given  conditionally  upon  the  work 
being  submitted  to  the  defendants  for  approval  before  the  machine 
was  put  in  hand.  The  work  was  to  be  of  the  best  quality,  and  the 
electric  conductors  were  to  be  of  sufficient  area  to  admit  of  con- 
tinual working  without  undue  heating.  Part  of  the  machine 
consisted  of  clamps  made  of  copper  which  were  to  fitclofely  to  the 
bars,  and  it  was,  therefore,  necessary  for  the  makers  to  have  the 
proper  dimensions  of  the  bars.  The  defendants  tcok  steps  for 
supplying  the  electricity  for  working  the  machine  and  for  laying 
down  the  foundations  for  fixing  it.  The  alternator  was  obtained 
and  fixed  by  September  12th,  1912.  Although  the  plaintiffs  pro- 
ceeded with  the  manufacture  of  the  machine  it  was  not  ready 
within  the  time  specified  by  the  contract.  In  October  the 
machine  was  ready,  but  the  necessary  clamps  were  not  made, 
because  the  material  had  not  been  sent.  The  machine  was  sent 
by  arrangement  to  the  defendants'  works  at  Braintree,  and  they 
arranged  to  re-design  the  clamps  and  test  it.  The  test  was  made 
in  the  presence  of  representatives  of  the  plaintiffs  ;  but  the  results 
were  not  satisfactory,  and  the  opinion  was  that  the  cause  of 
failure  was  that  with  the  clamps,  as  then  made,  their  bars  could 
not  be  properly  welded.  Subsequently  the  machine  was  tried 
again  with  unsatisfactory  results,  and  the  plaintiffs  raised  the 
point  that  the  cause  of  the  failure  was  the  variation  in  the 
dimensions  of  the  bars.  The  defendants,  however,  said  that  the 
welder  was  not  fit  for  the  work,  and  it  was  arranged  that  it 
should  be  sent  back  to  plaintiffs  to  make  alterations  in  order  to 
overcome  the  difficulty  occasioned  by  the  variation  in  the 
dimensions  of  the  bars.  The  plaintiffs  declined  to  accept 
respDnsibilitv  for  the  expense  to  which  the  defendants  had 
been  put,  and  difficulties  arose  in  consequence,  and  when  the 
plaintiffs  began  to  press  for  the  price  of  another  electric 
welder,  defendants  objected  to  pay,  on  the  ground  that  they 
had  suffered  a  loss  of  between  £400  and  £500  by  the  failure  to 
make  the  machine  according  to  contract.  Differences  having 
become  acute,  a  meeting  of  the  representatives  of  both  sides  was 
arranged  for  June  lltb,  1013,  when  a  certain  settlement  was 
arrived  at.  It  was  part  of  the  terms  of  that  settlement  that  the 
machine  was  to  be  made  so  that  it  could  be  demonstrated,  by  test 
with  material  to  be  supplied  by  the  defendants,  that  it  was  com- 
mercially valuable.  By  September,  1913,  the  plaintiffs  having 
made  alterations  in  the  design  of  the  clamps,  they  invited  defen- 
dant? to  send  representatives  to  see  the  machine  at  the  plaintiffs' 
works  ;  but  it  was  found  that  the  work  was  not  good.  Further 
tests  were  made  afterwards,  but  it  was  not  shown  that  the  machine 
could  weld  the  bars  satisfactorily,  and  the  defendants,  therefore, 
refused  to  accept  it.  He  found  that  the  obligation  of  the  plaintiffs 
under  the  settlement  of  June  was  to  make  the  machine  so  that  by 
test  and  demonstration  it  would  reasonably  satisfy  the  defendants 


that  it  was  fit  for  their  requirements.  The  plaintiffs  failed  to  do 
that,  and  he  therefore  found  that  the  defendants  were  not  bound 
to  accept  the  machine.  As  regards  the  claim  for  goods  supplied 
(£56  His.),  they  were  delivered  for  trials  of  the  machine;  and  as 
the  machine  failed,  the  defendants  were  not  bound  to  keep  the 
goods.  That  claim  of  the  plaintiffs  failed  also.  As  to  the  counter- 
claim, the  defendants  alleged  that  plaintiffs  failed  to  make  and 
deliver  the  machine  according  to  contract,  and  they  claimed  for 
the  price  of  the  alternator,  the  cost  of  the  foundation  for  the 
alternator,  the  expenses  connected  with  the  work,  the  expenses 
of  their  representatives  in  attending  the  tests,  and  some  other 
small  incidental  expenses.  His  opinion  was  that  the  plaintiffs 
were  made  eufficiently  aware  of  the  nature  of  the  materials  defen- 
dants used  for  their  casement  frames,  and  that  the  plaintiffs'  con- 
tention that  the  contract  was  not  broken  because  the  material 
varied,  was  ill-founded.  The  defendants  were  entitled  to  reject 
the  machine,  because  it  was  not  in  accordance  with  the  contract. 
As  to  the  machine  not  being  up  to  the  requirements,  the  plaintiffs 
said  that  it  was  put  to  work  which  it  was  not  designed  to  do. 
Although  the  contention  of  the  plaintiffs  was  erroneous,  it  was  one 
which  they  were  entitled  to  use.  The  arrangement  which  was 
come  to  disposed  of  the  counterclaim  for  damages  up  to  that  date, 
and  the  claim  of  the  defendants  to  recover  such  damages  failed. 
Their  claim  for  expenses  in  relation  to  the  tests  was  very  much 
exaggerated.  He  directed  that  judgment  in  the  action  should  be 
entered  for  the  defendants,  with  costs  of  the  action,  and  that 
judgment  on  the  counterclaim  should  be  entered  for  the  plaintiffs, 
with  the  costs  of  the  counterclaim.  As  he  had  decided  against 
both  of  the  parties,  he  would  stay  proceedings  under  the  judgment 
for  ten  days,  and  if  both  or  either  of  the  parties  entered  an  appeal 
within  that  time  the  stay  would  continue  until  the  appeal,  which 
in  the  present  state  of  the  lists,  would  only  be  a  short  time, 
.ludgment  was  entered  accordingly. 


E.XTRACTION   OF   WATER   FROM   PeAT    BY   ELECTBICITT. 

For  several  days  last  week  the  Court  of  Appeal,  composed  of  the 
Master  of  the  Rolls  and  Lord  Justice  Phillimore  and  Mr.  Justice 
Joyce,  was  engaged  in  hearing  an  appeal  by  Witcarbonising,  Ltd., 
from  a  judgment  of  Mr.  Justice  Warrington,  in  the  Chancery 
Division,  dif  missing  their  petition  for  revocation  of  Letters  Patent, 
No.  10,370  of  1911,  granted  to  John  Eosticj  Jameson,  Oliver 
Harris  Valpy  and  Edmund  Arthur  Buckle  for  improvements  in 
the  treatment  of  peat  and  the  like.  One  of  the  claims  was  as 
follows  :—"  In  the  process  of  extraction  of  water  from  peat  and 
like  substances,  passing  an  electric  current  through  the  pulp  of  the 
same  heated  to  a  temperature  of  at  least  100°  C  under  a  pressure 
such  that  no  steam  is  produced,  substantially  as  described," 

The  petitioners  (the  appellants)  applied  for  revocation  of  the 
patent  upon  the  ground  that  it  was  invalid  for  want  of  utility 
and  insufficiency  of  directions.  It  was  proved  that  the  water  in 
peat  was  partly  free  and  partly  combined  in  the  form  of  "  hydro- 
cellulose,''  and  that  the  combined  water  could  not  be  got  rid  of 
by  pressure  as  the  free  water  could.  Prior  to  the  patent  it 
had  been  suggested  that  the  water  could  be  removed  by  the  use  of 
a  comparatively  high  temperature  and  pressure.  The  patentees  (the 
respondents  upon  the  appeal)  alleged  that  the  result  could  be  at- 
tained by  the  use  of  an  electric  current  at  a  lower  temperature. 
The  petitioners  contended  that  the  only  result  obtained  by  the  use 
of  the  current  was  due  to  its  heating  effect. 

Mr.  Justice  Warrington,  in  the  Court  below,  held  that  the 
specification  described  a  process  in  which  the  electric  current  was 
used  to  effect  the  decomposition  of  the  "  hydrocellnlose  "  without 
recourse  for  that  purpose  to  heat,  while  the  earlier  process 
depended  on  the  effect  of  heat  alone  ;  that  the  process  was  useful  ; 
and  that  the  directions  were  not  insufficient.  His  Lordship 
accordingly  dismissed  the  petition  with  costs,  and  granted  the 
respondents  a  certificate  of  validity.  Hence  the  present  appeal  of 
the  petitioners. 

Mr.  Walter,  K.C  ,  Mr.  Colefax,  K.C.,  and  Mr.  Frost  appeared  in 
support  of  the  appeal  ;  and  Mr.  Bousfield,  K.C,  and  Mr.  J.  Hunter 
Gray  for  the  respondents. 

The  hearing  was  concluded  on  March  26lih,  when  their  Lordships 
reserved  judgment. 

Lighting  Regulations. 

At  the  Hull  Police  Court  on  March  23rd,  Mr.  Frank  Garnett 
Jones,  manager  for  Messrs.  Ostler,  was  summoned  for  failing  to 
comply  with  the  Order  of  the  General  Officer  Commanding  the 
Humber  Defences,  in  regard  to  the  reduction  of  shop  lighting. 

It  was  stated  by  the  police  that  the  defendant  had  had  lights 
in  the  shop  which  were  so  strong  that  they  illuminated  the  whole 
street.  There  were  13  electric  lights,  and  it  was  believed  that  half 
of  these  would  have  been  all  that  were  necessary  under  the  present 
circumstances  for  the  conduct  of  the  business. 

The  Defendant  said  he  had  forgotten  about  the  regulation,  but 

Inspector  Gall  stated  that  he  had  spoken  to  the  defendant  on 
five  previous  occasions  about  the  matter. 

The  Bench  imposed  a  fine  of  £10,  including  costs,  and  ordered 
the  defendant  to  pay  £2  2s.  solicitor's  fee,  with  an  alternative  of 
two  months'  imprisonment. 


London  Tramwat  Assessment  Appeal. 

In  the  House  of  Lords,  on  March  26th,  the  Lord  Chancellor  and  other 
Lords  dealing  with  the  matter  gave  their  reasons  for  having  recently 
allowed  the  appeal  of  the  L.C.C.  in  their  tramways  litigation  with 
the  Borough  of  Islington,     We  shall  refer  to  the  matter  later. 
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Mabconi  Ageeement  Dispctb. 

At'TER  a  heatinpr  extending  over  15  days,  Mr.  Justice  Avery  and  a 
special  jury  in  the  Kingr's  Bench  Division,  conoladed  the  heariner 
of  the  action  brought  by  Mr.  John  William  Hamilton,  civil 
engineer,  and  a  former  agent  of  the  Marconi  Co.  in  Australia, 
against  the  Marconi  Wirelefs  Telegraph  Co.,  Ltd.,  claiming  damages 
for  alleged  wrongful  dismissal.  He  also  claimed  commission  alleged 
to  be  due  under  an  agreement  under  which  he  acted  as  the  com- 
pany's agent  in  Australia.  The  defendants  pleaded  that  they  were 
JQstified  in  their  action  and  counterclaimed  against  the  defendant 
in  respect  of  alleged  breach  of  duty. 

Sir  Edward  Carson,  K.C.,  M.P.,  and  Mr.  Eustace  HUls  were 
counsel  for  the  plaintiff,  and  defendants  were  represented  by 
Mr.  Dake,  K  C,  M.P.,  and  Mr.  Stuart  Bevan. 

Sib  Edwarii  Cab.son,  in  opening  the  case,  said  that  with  regard 
to  the  commission  certain  sums  were  admitted,  and  on  that  part 
of  the  claim  a  question  of  construction  arose  which  would  be  for  his 
Lordship's  decision.  The  jury  would  not  be  troubled  with  amounts  as 
it  had  been  agreed  that  that  should  be  held  over  until  the  question  of 
oonstruction  had  been  determined  ;  the  main  claim  for  the  j  ary  would 
be  for  breach  of  agreement  owing  to  the  alleged  wrongful  dismissal 
under  cirviumstances  which,  whether  right  or  wrong,  had  brought 
about  a  loss  of  many  years  in  the  Colony  in  which  the  plaintiff 
was  a  man  of  influence  and  with  long  business  connections.  In 
r.ilO  it  was  agreed  that  the  plaintiff^  should  act  as  sales  ageat  for 
the  company  in  all  the  British  Cjlonies  situated  within  certain 
limits.  The  agreement  was  for  three  years,  and  would  not  terminate 
until  May,  1913,  but  the  company  dismissed  him  in  January,  1913. 
Tne  plainliff  was  to  receive  5  per  cent,  of  the  gross  value  of  sales 
in  his  territory,  and  if  satisfactory  the  agreement  was  to  continue 
for  a  further  three  years.  In  July,  1912,  the  plaintiff  hid  an 
unfortunate  dispute  with  Mr.  Godfrey  I-aacp.  That  was  not  put 
forward  as  a  reason  for  determining  the  agreement,  but  from  that 
time  he  was  not  allowed  to  do  business  for  the  company,  and  was 
refused  all  information  as  to  what  was  going  on.  The  reason 
given  was  that  the  Amalgamated  Wireless  Co.  was  to  represent  the 
defendant  company  in  Australia. 

A  great  mass  of  correspondence  was  read,  and  several  witnesses 
were  called  on  both  sides,  Mr.  Godfrey  Isaacs  being  amongst  those 
who  gave  testimony  for  the  company. 

His  Lordship  concluded  his  adjourned  summing-up  on 
Wednesday,  March  24th,  and  the  jury,  after  an  absence  of  four 
hours,  returned  to  Court  with  a  verdict  for  the  plaintiff  on  all 
questions  submitted  to  them. 

Legal  arguments  on  the  questions  of  law  raised  in  the  case  were 
adjourned  until  the  following  day. 

On  March  25th,  after  hearing  arguments  by  counsel  on  the 
finding  of  the  jury,  Mb.  Justice  Avoet  entered  judgment  for 
the  plaintiff.  Judgment,  he  said,  must  ba  entered  for  the  plaintiff 
for  £300  and  £2,340  which  had  been  awarded  by  the  jury,  and 
also  on  the  counterclaim.  There  would  also  be  judgment  for  the 
plaintiff  for  the  sums  admitted  to  be  due — namely,  £35  153.  td. 
and  £82  2s.  9d.  Further,  he  would  direct  an  account  as  to  com- 
mission on  a  '}  per  cent,  basis,  and  judgment  for  the  plaintiff  for 
the  amount  found  due.  In  ascertaining  the  commission,  the  prices 
must  ba  taken  to  mean  the  contract  price  for  the  apparatus  sup- 
plied for  the  installations  carried  out  by  the  defendant  company, 
where  it  was  clear  under  the  agreement  he  was  himself  to  effect 
the  contract  for  supplying  the  apparatus  and  installations. 

Stay  of  execution  was  granted  pending  an  appeal. 


An  Abebdeen  Claim. 

The  record  has  been  closed  in  the  Sheriff  Court  in  an  action  at  the 
instance  of  a  local  watchmaker  against  James  Firrie,  electrical 
engineer,  4,  H  jsefield  Place,  Aberdeen,  for  payment  to  the  pursuer 
of  damages  iaid  at  £700.  The  claim  is  in  respect  of  bodily  injuries 
caused  to  the  pursuer  through  the  alleged  negligence  ot  the 
defender,  who,  while  driving  a  motor  cycle  and  side-car  along 
Cjrnhill  Road,  turned  it  on  to  the  pavement  and  knocked  down 
pursue'  Defender  pleads  that  the  acL;ident  was  not  due  to  any 
fault  of  his,  but  he  has  offered  £110  in  settlement  of  all  claims 
against  him  by  pursuer,  which  offer  has  been  refused. 


WAR    ITEMS. 


(ierman  Electrical  Companies  in  War  Time. — Tiie  Elekiro- 
Ifclinischc  Fabrik  Khcydl  (Max  Schorch  &  Co.),  of  Kheydt, 
proposes  to  pay  a  diviik^nd  of  12  per  cent,  for  1S)14,  as  com- 
pared with  8  per  cent,  in  tlio  preceding  year. 

The  )»ross  profits  erf  the  I-"leUtrocheniisclie  Werke,  of  Ber- 
lin and  Bittcrfelii,  arisinj*  from  the  workinj.;  community  with 
lh<-  tirieshcim-Klektron  (?h<'mir.d  \\\>i-ks,  and  from  manii- 
faclurinii  and  iinestiiK-nts,  amounted  to  .£8G,(I(K)  in  1914,  as 
comp.ncd  ■  witli  i;H4,(XK)  in  191.'1.  .After  defravinj^  gcn<'ial 
expenses  and  proviihni^  for  liepreciation,  the  accounts  sh<i\v 
net  protits  of  .£02,000  as  af^ainst  .£61,000  in  the  previews 
year,  permitting  of  the  payment  of  a  dividend  of  10  per  cent, 
as  in  1913.  Under  the  company's  agreement  with  the  Gries- 
heim-Elel<tron  Works,  which  was  concluded  in  1889  foi-  a 
period  of  30  years,  the  former  leased  most  of  the  worlcs  plant 
to  the  latter  for  the  manuf.icture  of  chloride  prcxiucts  and 
alkalies,  carbide,  "sodium  an<l  magnesium. 


The  directors  of  the  A.G.  Mix  und  Gene st,  Of  Berlin,  Tele- 
phone and  Telegraph  Works,  state  that  the  development  of 
the  works  in  1914  was  such  that  it  was  only  possible  to 
meet  the  requirements  by  a  rapid  accommodation  of  working 
methods  to  the  new-  problems  raised  by  the  war.  In  addition 
to  the  usual  business  a  considerable  turnover  was  also 
effected  by  the  execution  of  war  orders,  although  the  profits 
realised  by  the  inland  branches  were  less  than  in  the  pre- 
ceding year  in  consequence  of  the  war.  On  the  other  hand, 
the  oversea  business  had  been  almost  at  a  complete  stand- 
still since  the  outbreak  of  hostilities.  It  was  proposed  to 
liquidate  the  subsidiary  company  in  Italy,  but  this  would 
not  result  in  any  loss  as  compared  W'ith  the  balance  sheet. 
The  gross  profits  amounted  to  .£107,000.  After  meeting 
general  expenses  and  setting  aside  ^618, 000  for  depreciation, 
the  net  profits  are  ^£60,000,  as  against  .£14,000,  and  a  divi- 
dend of  12  per  cent,  is  in  contemplation,  as  contrasted  with 
4  per  cent,  in  1913. 

The  report  of  the  Kabelwerk  Duisburg,  of  Duisbuig. 
characterises  the  past  year  as  having  yielded  gratifying  re- 
sults, which  are  attributed,  in  addition  to  the  great  activitv 
in  the  first  half  of  I9I4,  to  the  favourable  purchase  of  raw 
materials.  After  appropriating  d£23,000  for  depreciation,  as 
against  ^635, 000  in  1913,  the  net  profits  are  returned  at 
.£56,000,  as  compared  with  ^£46,000.  The  reduction  in  the 
amount  set  aside  for  depreciation  is  explained  by  the  fact 
that  a  sum  of  .£20,000  for  special  depreciation  was  allocatetl 
in  1913,  thus  bringing  the  book  value  of  the  machinerv 
account  down  to  one  shilling.  It  is  proposed  to  pay  a  divi- 
dend of  18  per  cent,  for  1914,  as  contrasted  with  16  per  cent. 
in  the  preceding  year,  and  to  place  ^£12,500  to  the  guarantee 
fund  for  foreign  debt  risks  and  .£12,500  to  the  contingency 
fund,  leaving  .£1,800  to  be  carried  forward.  The  report 
states  that  the  extensions  of  the  works  were  interrupted  by 
the  outbreak  of  war,  but  it  is  hoped  to  complete  them  bv  the 
end  of  June. 

Power  Transmission  and  the  "War. — How  the  activity  of 
a  company  can  be  adversely  affected  by  the  prevalence  of 
war  when  a  portion  of  its  area  of  supply  is  situated  within 
one  part  of  the  war  zone  is  strikingly  illustrated  by  the 
experience  of  the  well-known  Rheinfelden  Power  Trans- 
mission Co.,  of  Rheinfelden,  down  to  the  end  of  last  year. 
During  the  first  seven  months  of  the  year,  the  company's 
report  states,  a  further  development  in  the  utilisation  of 
the  hydro-electric  works  at  Rheinfelden  and  Wyhlen  took 
place  the  increase  in  consumption  having  almost  entirely 
absorbed  the  output  of  the  works.  On  the  outbreak  of  war, 
however,  the  first  effect  on  the  works  was  the  withdrawal 
of  the  German  workmen;  and  secondly,  the  large  bulk  con- 
sumer represented  by  the  Upper  Rhenish  Power  Works  Co., 
of  .Mulhausen,  was  comp>elled  almost  entirely  to  suspend  the 
supply  from  August  8th,  after  the  transmission  lines  and 
various  installations  in  .'\lsace  had  been  severely  damaged  bv 
incidents  of  the  war.  In  addition,  the  Wiesenthal  railway. 
which  receives  electrical  ener^v  from  the  Wyhlen  Works, 
was  also  compelled  to  stop  the  electrical  service  of  trains. 
The  result  of  these  unfavourable  developments  was  that  the 
total  delivery  of  energy,  which  amounted  to  a  load  of  approxi- 
mately 23,000  kw.  at  the  end  of  January,  1914,  receded  to 
4,000  kw.  by  the  middle  of  .August,  which  was  almost  uni- 
formly divided  between  the  Rheinfelden  and  Wyhlen  works. 
It  was,  how'ever,  possible,  in  connection  with  the  Upper 
Rhenish  Power  Co.,  to  repair  the  transmission  lines  in 
Alsace  in  the  first  week  of  September,  and  the  normal  de- 
livery of  energy  to  Mulhausen  was  then  resumed.  The 
installations  of  most  other  consumers  were  also  brought  into 
operation  gradually,  so  that  the  total  load  was  increased  to 
about  17,000  kw.  in  the  last  three  months  of  1914,  but  a 
reduced  consumption  prevailed  down  to  the  end  of  the  year 
in  the  case  of  the  Wiesonth.il  railway,  an  electro-chemical 
works,  and  the  Zell  I'"Iectricitv  Supply  Co. 

Lampmakcrs  and  the  War. — We  learn  that  the  employiJs 
of  the  Osram  and  Rolx-rlson  Lamp  Works  have  collected 
by  weekly  subscriptions,  up  to  March  24th,  a  total  of  jE349 
towards  the  Princ«i  of  W.iles's  War  Relief  Fund.  The  Lamp 
Works  have  73  men  who  have  joined  H.NL  Forces,  and  in- 
form.ition  has  l)een  received  of  four  of  the  men  being 
wounded.  Fortun.ilelv,  so  far,  no  fatal  case  has  been 
reported. 

New  Zealand. — .\n  .\uckland  firm  is  prepared  to  take  up 
agencies  for  Inited  Kingdom  manufacturers  of  cast-iron 
|)iixs  and  fittings,  steel  girders  and  channels,  wrought-iroii 
and  overhead  cables  and  electric  wires,  motor-car  accessories 
and  tiros.  A  firm  of  electrical  engineers  and  contractors  in 
Invercargill  <lesires  to  represent  L'nited  Kingdom  manufac- 
turers of  all  classes  of  electrical  machinery,  appliances  and 
fittings.  The  names  iwav  be  ascertained  at  the  Board  of 
'I'rade  Commercial  Intelligence  Branch.  London,  but  com- 
munic.itions  should  be  sent  to  H.M.  Trade  Commissionei- 
for  \.  w   /..aland,   P.O.   Box  369,   Wellington. 

.Vustralia. — Representation  for  a  British  firm  of  electric 
cram-makers  is  wanteil  bv  an  agent  in  Melbourne,  whose 
n.ame  mav  N'  ascertained  at  the  Board  of  Tra<le  Commercial 
Intelligence  Branch  in  London.  Communications  to  H.M. 
Tra<Ie  Commissioner  for  Australia,  Commerce  House,  Mel- 
bourne. 

War  Bonus  Protest. — The  Executive  Committee  of  the 
Nf.inchester  Ratepav<^s'  .Association  has  organised  a  strong 
protest  against  any  proposals  to  grant  municipal  employes 
a  war  bonus. 


472 


THE    ELECTKIOAL   REVIEW,      [voi.76.  No.  1,949,  apbil  a,  i9i6. 


Russia. — It  is  announced  that  a  meeting  of  prominent 
British  and  Russian  merchants  was  held  in  London  (at  3, 
Charing  Cross  Road,  S.W.)  last  week,  at  which  it  was 
resolved  to  form  the  "  Russian  Chamber  of  Commerce  m 
London  "  for  the  purpose  of  facilitating  the  promotion  and 
extension  of  trade  between  the  two  countries. 

Italy. — The  British  Chamber  of  Commerce  is  forming  a 
branch  at  Rome. 

Board  of  Trade  Assistance. — The  Board  of  Trade  Com- 
mercial Intelligence  Branch  has  issued  list  No.  13  (for  the 
.week  ending  March  20lh)  giving  particulars  of  further  in- 
quiries icceived  for  sources  of  supply  of  goo<ls. 

Roll  of  Honour. — The  "  City  Press  "  states  that  Private 
\V.  W.  Pullen,  Engineers'  Section  of  the  Royal  Naval  Divi- 
sion, who  died  on  March  12th  at  the  R.N.  Hospital,  Malta, 
was  assistant  engineer  at  the  Leatherhead  Power  Station. 
He  was  a  student  under  Prof.  S.  P.  Thompson,  at  Finsbury. 
In  the  early  months  of  the  war  he  responded  to  the  circular 
issued  by  the  President  of  the  Institution  of  Electrical 
Engineers. 

Private  Jas.  Henry  Gardner,  of  the  King's  Own  Rifles, 
formerly  a  motorman  in  the  employ  of  the  Blackburn  Cor- 
poration Tramways  Department,  died  last  week  at  Man- 
chester, after  the  amputation  of  a  foot.  He  was  30  years 
of  age,  and  was  wounded  in  France.  He  was  buried  with 
military  honours,  and  the  funeral  was  attended  by  about 
forty  tramwaymen. 

Personal. — "  London  Gazette  "  announcement: — Terri- 
torial Force:  Electric  Lights  Company,  Renfrewshire 
(Fortress)  Engineers;  Cadet  William  MacNicol  Adam,  from 
inns  of  Court  Officers  Training  Corps,  to  be  Second  Lieu- 
tenant.    March  27th. 

The  Ilford  Urban  Council  has  declined  to  grant  leave  of 
absence  to  Mr.  A.  Glazier,  engineer-in-charge  for  the  Elec- 
tricity W^rks,  who  has  i>een  offered  a  post  as  electrician  in 
the  Mechanical  Transport  Service  Corps  for  the  duration  of 
the  war,  as  the  staff  is  already  short-handed,  20  havint! 
joined  the  forces. 

Mr.  Thos.  Cooke,  electrician,  Cambridge,  and  Mr.  John 
Herbert  Merrj',  electrician,  Cherryton,  have  joined  Kitch- 
ener's second  army,  being  recruited  at  Cambridge. 


CORRESPONDENCE. 


Letters  receired  by  vs  after  5  P.M.  ON  Tuesday  cannot  appeal  U7itil 
the  following  tceek.  Correspondents  should  forward  t/ieir  communi- 
cations at  the  earliest  possible  moment.  Ao  letter  can  be  published 
unless  we  hare  the  writer's  natne  and  address  m  onr  possession. 


Power  and  Lighting  Rates. 

I  think  it  will  certainly  interest  many  of  your  readers  to 
have  the  following  information  on  the  subject  of  electricity 
charges  for  photo-printing  purposes,  and  1  agree  to  your 
icakmg  what  use  you  desu-e  of  such  information. 

The  Ilkeston  Town  Coimcil  at  its  last  meeting,  held  on 
!March  2nd,  passed  the  following  resolution  :  — 

"Resolved  that  the  Town  Clerk  be,  and  he  is  hereby,  in- 
structed to  prepare  a  case  for  the  opinion  of  counsel  as  to  the 
power  of  the  Corporation  to  supply  electricity  to  photographers 
for  photo-printing  purposes  at  power  rates;  and  that  such 
case  be  submitted  to  Mr.  W.  E.  Tj'ldesley  Jones,  the  editor  of 
■  WiU  on  Electric  Lighting,  Power  and  Traction,'  for  his 
opinion." 

Mr.  W.  E.  Tyldesley  Jones's  opinion  is  not  yet  to  hand,  but 
the  circumstances  relating  to  the  position  at  Ilkeston  have  also 
been  laid  before  the  Local  Government  Board. 

I  might  explain  that  I  was  Chairman  of  the  Ilkeston  Cor- 
poration Electricity  Committee,  and  the  following  five  ques- 
tions of  mine  were  put  to  the  Board  :  — 

1.  "Is  it  illegal  to  supply  current  for  photo-printing  at 
power  rates?  " 

2.  "  If  we  supply  at  power  rates  are  we  liable  to  be  .sur- 
charged? " 

it.  "  Can  you  quote  any  test  cases  bearing  on  the  point?  " 

4.  "  Can  you  give  me  the  names  of  a  few  towns  where  they 
Lave  L.G.B.  auditors?  " 

5.  "  Can  you  tell  me  where  I  can  get  a  complete  list  of  th(! 
towns  who  have  L.G.B.  auditors?  " 

The  last  paragraph  of  the  letter  to  the  Board  was  a  request 
that  instructions  be  given  to  the  auditors  that  no  surcharge 
be  made  in  cases  where  power  rates  tvere  being  charged  for 
photo-printing  purposes. 

The  following  is  a  copy  of  the  Local  Government  Board's 
reply  :— 

lCo,,u.J 
Local  Govep.nment  Bo.-iRD, 

WHITEH.4LL,    S.W. 

Sir, 

Phoio  Printing  and  Auditora,  etc. 

I  am  directed  by  the  Local  Government  Board  to  advert  to 
your  letter  respecting  the  cost  of  electrical  energy  supplied 
for  the  purpose  of  photographic  printing. 

In  reply  to  the  questions  numbered  4  and  5  in  your  letter, 


I  am  directed  to  foi-ward  to  )ou  the  accomimnying  hat  of  coun- 
cils of  municipal  boroughs  whose  accounts  are  audited  by 
district  auditors,  and  to  state  that  the  accounts  of  all  urban 
district  and  rural  district  councils  also  are  subject  to  such 
audit. 

In  reply  to  the  questions  numbered  1  and  2,  I  am  to  state 
that  these  matters  seem  to  depend  upon  the  terms  of  the 
special  Act  or  Pixjvisional  Order  under  which  the  supply  is 
given.  The  Board  are  not  aware  of  any  provision  in  the 
general  law  upon  the  subject. 

In  further  reply  to  these  questions  and  to  question  3,  I  am 
to  state  that  the  Board  are  not  aware  of  any  decision  of  the 
Courts  upon  the  point,  and  that  they  do  not  find  that  it  has 
arisen  on  an  appeal  made  to  them  from  a  decision  of  a  district 
auditor.  Apart  from  such  an  appeal  they  would  have  no  power 
to  decide  the  point. 

The  Board  are  not  empowered  to  give  any  such  insti'uctions 
as  are  .suggested  in  the  last  paragraph  of  your  letter. 

I  am,  Sir, 
Your  obedient  servant, 

(Signed)   D.  Dolton, 

Assistant  Secreiari/. 


I  think  the  above  sentence  which  reads  "  The  Board  are  not 
aware  of  any  provision  in  the  general  law  upon  the  subject  " 
is  very  significant. 

(Conn.)  TVilliam  Smitli. 

Ilkeston,  March  21th.  1915. 


BUSINESS   NOTES. 


Baiikniptcy  l»i'0('eediiin;'S. — George  Deiveu  &  Sok, 

electrical  and  mechanical  engineers,  Hythe  Road,  Willesden 
Jnnction.— The  first  meeting  of  creditors  was  held  on  March  23rd 
at  the  London  Bankruptcy  Court.  Mr.  E.  Leadam  Hongh,  Senior 
Official  Receiver,  rpported  that  the  buainees  was  commenced  in 
1891  by  Mr.  G.  H.  Driver  at  Euston  Buildings,  Euaton  Road,  and 
two  years  later  that  gentleman  was  joined  in  partnership  by 
Mr,  E.  W.  Fladgate.  In  lS'.i.5  the  present  debtor,  James  Proctor 
Kyd  Claik,  became  a  partner,  and  put  in  £600  for  a  third  share  of 
the  business,  which  was  removed  to  Hythe  Road  in  1899.  Mr. 
Fladgate  retired  during  the  ensuing  year,  under  terms  that  he  was 
to  receive  5  per  cent,  per  annum  on  his  capital  of  £  1,500  which  he 
left  in  the  business.  It  was  further  arranged  that  he  was  to 
receive  that  interest  during  his  life,  with  succession  to  his  sister. 
The  baeiness  was  continued  by  the  debtor  and  Mr.  Driver  under 
the  old  style  as  equal  partners  until  190H,  when  the  latter  died,  and 
the  debtor  arranged  to  pay  out  his  late  partner's  capital  of  £1,600 
to  his  executors  by  instalments.  He  subsequently  continued  the 
business  alone,  and  at  that  time  arranged  to  pay  Mr.  Fladgate  £7iiO 
of  hia  capital  by  instalments,  and  of  that  he  had  paid  £250.  The 
business  was  solvent  at  that  time,  and  was  continued  by  the  debtor 
till  last  September,  when  he  agreed  to  sell  the  goodwill  and  all 
the  properties  connected  with  the  business  for  £2o0  to  a  Mr.  W.  J. 
Thomas,  who  also  agreed  to  take  over  the  trade  debts  and  the 
liability  to  Mr.  Fladgate.  He  obtained  the  £200  in  October,  and 
had  used  the  money  for  living  expenses.  In  1901  the  debtor  and 
Mr.  Driver  formed  the  Driver  Automatic  Weighers,  Ltd.,  to  take 
over  from  the  firm  the  goodwill  of  a  patent  weighing  machine 
bnaineaa.  The  capital  of  the  company  waa  £10,000,  in  5,000  pre- 
ference and  5,000  ordinary  shares  of  £1  each,  (a  1905,  in  conae- 
qaenoB  of  competition,  it  was  decided  to  realise  the  bulk  of  the 
assets  of  the  company,  and  from  the  proceeds  of  sale  the  claims  of 
the  creditors  and  preference  shareholdera  were  discharged.  No 
statement  of  affairs  had  been  lodged,  but  the  debtor  roughly 
estimated  hie  liabilities  at  £1,850,  of  which  £1,700  was  due  to 
the  petitioning  creditor  in  respect  of  a  disputed  claim,  and  he  had 
no  assets  of  any  kind.  It  waa  a  question,  added  the  chairman, 
whether  the  debtor  intended  by  the  sale  of  his  business  to  Mr. 
Thomas  to  defeat  the  claim  of  the  petitioning  creditor.  In  the 
absence  of  any  offer  the  case  was  left  in  the  hands  of  the  Official 
Receiver,  to  be  wound  up  in  the  ordinary  course  of  bankruptcy. 

Catalos'iies  and  Lists. — Messrs.  .J.  H.  Holmes  &  Co., 

Newcastle-on-Tyne. — Illustrated  and  priced  leaflet  (No.  60)  describ- 
ing their  liquid  starting  switches  for  polyphase  slip-ring  motors. 

Messes.  Gillespie  cSc  Bbales,  Norfolk  Street,  Strand,  London. 
— Illustrated  descriptive  list  relating  to  the  '  Nilfisk "  electric 
suction  cleaner  ;  also  a  leaflet  giving  special  points  for  the  trade 
cjncerning  it. 

The  County  of  London  Electbic  Supply  Co.,  Ltd.,  has 
issued  a  wall  telephone  card  for  the  use  of  ita  consumers. 

Messes.  Abnold,  Goodwin  A:  Son,  Ltd.,  Sumner  Street, 
Southwark,  London. — List  No.  160  containing  tabulated  particulars 
and  illuatrationa  Of  the  firm's  belt-driven  air  compreaaora. 

Messbs.  Ebcole,  Marelli  &  Co.,  of  Milan. — Eight-page  illus- 
trated list  describing  in  Italian  their  small  eleotrio  motors,  trana- 
formera,  pumpa,  electric  fana,  tto. 

The  "Lowa"  Electbioal  Co.,  86  90,  Chancery  Lane.  London, 
W.C. — Circnlara  giving  particulars  of  the  "  Lowa"  dimming  awitch 
and  the  "  Grip"  shade  carrier. 

Book  Xotice. —  "  Motor  Cycles."  By  B.  E.  Jones. 
London  :  Cassell  .Sc  Co.    Price  Is,  net. 
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Private    Arrangements,  —  The    BRinsH    pKOiiE- 

TUEua  Co.,  Ltd.,  Salop  Street,  Hiffhpate,  Blrmineham,  Warwick. 
— In  pursuance  of  Sec.  188  of  the  Companies'  (Consolidation)  Act, 
1908,  a  meeting  of  the  creditors  interested  herein  was  held  on 
March  25th  at  the  offices  of  Metera.  Poppleton  &  Appleby,  char- 
tered accountants,  26,  Corporation  Street,  Birminffham.  when  an 
approximate  statement  of  affairs  was  presented  ahowins  the  posi- 
tion asat  Jann.iry  I'Srd  last.  According  to  this  the  liabilities  totalled 
£1,.590,  of  which  £1.490  was  due  to  the  trade,  the  balance  being 
in  respect  of  a  liability  under  lease  as  to  repairs.  The  assets  were 
estimated  to  produce  £9,1(J4,  and  comprised 
£3,832;  patent  rights,  £200;  book  debts, 
and  machinery,  £1,286  :  tools  and  patterEs, 
furniture,  £250  ;  and  cash  in  bank,  £1,.- 
£6, '.113  for  the  claims  of  the  preferential  creditors  and  debentures, 
the  net  assets  were  reduced  to  £2,221,  the  estate  showing  an 
appartnt  surplus  of  £631.  It  was  stated  that  the  company  had 
been  adversely  afifected  by  the  war.  The  accumulated  losses 
between  V.<02  and  1914  had  amounted  to  £5.700,  while  £9,2o0  had 
been  written  off  the  assets.  The  loss  from  .luly  14th  latt  to  date 
was  £1,800.  The  matter  was  left  in  the  hands  of  Mr.  ('.  T. 
Appleby,  as  liquidator,  with  a  committee  consisting  of  Messrs.  E. 
Pugh  &  Co.,  Mr.  Robert  Rigby  and  Mr.  Cripwell  representing 
creditors. 

Sydney  Contracts. — The  Sydney  Municipal  Council  has 
adopted  the  following  motion,  viz.,  "That  in  view  of  slight 
informalities  in  tenders  having  caused  lowest  tenders  to  be 
rejected,  entailing  loss  to  the  citizens,  it  is  desirable  that  a  clause 
in  conditions  of  tender iag  bs  inserted  to  admit  of  such  infor- 
malities biing  waived  and  the  tender  being  considered,  provided  the 
Council  is  satisfied  that  such  informality  is  bona  fidf  and  not 
prejudicial  to  the  true  interest  and  meaning  of  the  speciflcation 
and  conditions  as  to  teadering." — Tenders. 

Composition, — G.  Br.vulik,  8,  Lambeth  Hill,  E.G. — 
Mr.  6.  E.  Uorfield,  the  trustee,  reports  that  the  business  under  his 
supervision  has  been  continued  upon  a  satisfactory  basis.  He  has 
now  declared  the  fourth  and  final  instalment  of  2§.  6d.  in  the  £, 
making  lO-".  in  all.  In  regard  to  new  goods  which  have  been  or 
may  be  ordered  in  future,  Mr.  Braulik  will  take  all  responsibility. 

Trade  Annoancements, — Mr.  T.  J.  Read,  electrical 

engineer,  of  94,  Victoria  Rjad,  Swindon,  announces  that  owing  to 
his  departure  from  the  town  he  is  giving  up  the  business. 

Me.  Fred  Edmonds,  electrical  engineer,  has  commenced  busi- 
ness at  Highworth,  Swindon. 

Owing  to  heavy  demands  which  have  been  made  upon  them  for 
cables  and  flexible  cords  fince  German  supplies  were  cut  off, 
Messrs.  Cave  &  Hiooi.v,  Ltd.,  have  removed  to  larger  premises 
a*  19,  Hardman  Street,  Manchester.  Thpy  will  forward  particulars 
on  application.       


LISHTING  and  POWER  NOTES. 


Aberdeen. — During  February  l.llS.GMO  units  were 
generated  at  the  municipal  power  station,  an  increase  over  the 
corresponding  month  last  year  of  104,750  units. 

Australia. — The  Launceston  (Tas.)  City  Council  has 
decided  to  ask  the  Government  to  submit  terms  anc  conditions  for 
a  supply  of  energy  from  the  Great  Lake  plant.  It  is  estimated 
that,  at  a  cost  of  £60,000  for  transmission,  10,000  H  p.  could  be 
brought  to  Launceston.  Unless  satisfactory  terms  can  be  obtained, 
an  auxiliary  steam  plant  will  have  to  be  ir  stalled. 

The  Maldon  (Vio  )  Shire  Council  has,  owing  to  the  prospect  of  an 
increased  price  for  gas,  decided  to  obtain  particulars  from  other 
municipalities  as  to  the  cost  of  electric  lighting. 

The  Uilby  (,y.)  Council  has  been  granted  an  order  authorising 
the  installation  of  the  electric  light  within  the  municipality. 

The  Table  Bay  (Tbs)  Municipal  Council  is  oonnidering  the 
question  of  borrowing  £6,000  for  the  Wynyard  electric  lighting 
scheme. 

The  North  lUawarra  (N.S.W.)  Council  has  decided  to  light  the 
municipality  by  electricity,  the  work  to  be  carried  out  when  funds 
are  available.  It  was  also  resolved  that  the  various  townships 
should  be  lighted  on  a  ratepaying  basi?. — Tenders. 

Aylesbury,— Public  1>ii;hting,  Ac— The  U.D.C.  has 

decidad  to  apply  for  a  loan  of  £400  for  street  lighting  by  elec- 
tricity. It  is  proposed  to  provide  (■■2  new  lamps  and  convert  31  ex- 
isting ga?  lamps.  A  contract  has  been  made  with  Messrs.  Ha^.^ll, 
Wateon  &  Viney.  who  have  guaranteed  to  take  not  less  than  £200 
worth  of  energy  per  annum.  A  loan  of  £2,"0  is  also  to  bo  applied  for 
to  cover  the  cost  of  wiring  the  Town  Hall  and  adjoining  premises  : 
current  for  power  will  be  available  by  the  end  of  April. 

Ballymena.— The  B.  of  G.  was  recently  informed  by  the 
L  G  B.  that  the  provision  made  by  Parliament  for  loo»l  loans  was 
fully  allocated,  but  if  the  Guardians  were  unable  to  obtain  the 
£:!,oOO  required  for  heating  and  electrically  lighting  the  Workhouse 
and  new  hospital,  they  might  renew  their  application  to  the  L.G.B. 
in  a  month's  time. 

Itarkin<i'. — PuoiosEn  Loan. — The  U.D.C.  has  applied  to 
the  L  G  B.  for  a  loan  of  £  1 8,000  for  extensions  and  additional  plant 
at  the  electricity  works. 

Barnet. — Workhouse   Lighitno. — The  B.  of  G.  has 

decided  to  defer  the  acceptance  of  a  tender  for  the  electrics  1  in- 
stallation at  the  Workhouse  for  the  present,  those  received  being 


so  much  above  the  eatimate.  The  North  Metropolittm  Jbilectrioal 
Supply  Co.  is  to  be  asked  to  quote  terms  for  a  supply  of  current 
for  lighting  and  power  for  seven  or  ten  years. 

Blackpool. — The  output  of  the  electricity  works  for 
February  showed  an  increase  of  27,985  units  on  February  last  year  ; 
this  advance  has  been  made  despite  the  falling-off  in  the  supply  of 
16,908  units  for  public  arc  lamps,  and  8,700  units  to  the  tramways. 
For  the  11  months  the  total  increase  has  been  353,356  units, 
although  the  public  arc  lamps  show  a  decreased  supply  of  40,041 
units. 

Bolton. — Public    Lighting. — ^The     B.    of    T.    has 

sanctioned  the  erection  of  overhead  wires  for  the  lighting  of  Long 
Lane,  Breightmet,  by  electricity. 

Boston. — L.G.B.  Inquiry. — At  an  inquiry  held  on 
March  24 th  into  the  application  of  the  T.C.  for  a  loan  of  £3,600 
for  a  refuse  destructor,  the  inspector  (Mr.  R.  H.  BickneU),  inti- 
mated that  the  Council  would  not  ba  able  to  get  the  money,  because 
the  Local  Loans  Commissioners  would  not  grant  it,  and  it  would 
be  very  difficult  to  get  it  elsewhere  until  the  Treasury  had  with- 
drawn its  circular. 

Broadstairs. — Public    Lightikg. — The    U.D.C.    has 

asked  the  Thanet  Tramway  and  E.L.  Co.  to  install  a  sample  electric 
lamp  in  connection  with  its  offer  for  public  lighting  where  the 
mains  run. 

Easebourne. — Public  Lighting. — The  P.O.  has  re- 
ceived an  offer  from  the  Midhnrst  and  District  E.L.  Co.  to  light 
the  streets  by  electricity. 

Eccles. — The  terms  on  which  the  ilanchester  Ship  Canal 
Co.  is  prepared  to  allow  the  Corporation  to  take  water  from  the 
Bridgewater  Canal  for  condensing  purposes  have  bsen  before  the 
Public  Lighting  and  Electricity  Supply  Committee,  and  the  latter 
has  decided  to  intimate  that  it  cannot  agree  to  the  terms. 

Finchley.  —  Coal  v.  Oil  Fuel.  —  Messrs.  Blackmore 

and  Co.,  the  District  Council's  contractors  for  the  supply  of  coal 
to  the  electricity  department,  have  intimated  that  they  are  nnable 
to  comply   with  the  terms  of  their  contract. 

The  electrical  engineer  reports  that  the  deliveries  of  oil  fuel 
were  being  satisfactorily  maintained,  and  that  this,  together  with 
the  oil  engine,  was  of  the  greatest  assistance  in  the  present 
situation. 

Ilasllnnden. — Loan     Proposals. — The     L.G.B.    has 

notified  the  Corporation,  in  reply  to  an  application  for  sanction  to 
a  loan  of  £12,000  for  electricity  extensions,  that  only  work  abso- 
lutely necessary  should  be  proceeded  with,  and  that  capital  expen- 
diture should  be  limited  as  much  as  possible.  The  Elec- 
tricity Committee  has  agreed  to  act  in  accordance  with  the 
communication. 

Ileston  and    IslewortL. — The  Electricity  Committee 

has  decided  to  charge  for  current  supplied  to  rifle  ranges  on  the 
same  basis  as  that  fixed  for  power  supply. 

Hull. — Plant  Extexsioxs. — In  connection  with  the 
proposed  extensions  of  the  electricity  works,  we  understand  from 
Mr.  Magoris,  deputy  city  electrical  engineer,  that  the  E.L.  Com- 
mittee was  recommended  to  install  the  5.000-  KW.  turbine  set,  one 
boiler  and  feed  pump,  and  to  defer  for  the  present,  a  second  boiler, 
cooling  plant,  coal-handling  gear,  &c.  This  modifies  the  infor- 
mation contained  in  our  note  published  last  week,  which  was 
derived  from  local  sources. 

Ilford. — The  Electricity  Committee  has  given  instruc- 
tions for  all  agreements  in  respect  of  wiring,  fittings  and  apparatus 
on  hire,  agreements  for  maintenance,  &o.,  to  be  terminated.  In 
view  of  the  great  increase  in  the  cost  of  coal,  the  electrical 
engineer  recommends  fitting  two  dry-back  boilers  with  mechanical 
stokers. 

India. — Cauvrry  Falls. — The  chairman  of  ohe  Nundy- 

droog  Co.,  Ltd.,  speaking  at  the  annual  meeting  in  London  last 
week,  referred  to  the  slight  increase  in  costs,  which  was  attribut- 
able to  a  protracted  drought  occasioning  a  shortage  of  water  in  the 
Cauvery  River  during  March,  April,  May  and  June,  necessitating 
the  use  of  steam  power  in  place  of  electricity.  Years  ago,  when 
they  first  discussed  the  question  of  introducing  electric  power, 
they  told  shareholders  that  the  steam  plant  would  bs  kept  in  repair, 
properly  cleaned,  fo  h»  to  be  used  in  any  emergency.  They,  there- 
fore, fell  back  upon  it  for  several  months.  The  Mysore  Government 
was  now  constructing  a  large  storage  reservoir,  which  in  due  time 
would  ensure  a  constant  supply  of  power  under  theCanvery  scheme. 
It  might  not  be  entirely  completed  this  year,  but  it  would  afford 
some  additional  protection,  and  under  ordinary  circumstances  they 
need  not  look  forward  to  a  stoppage  again  on  aoconnt  of  shortage 
of  water. 

A  licence  has  been  granted  to  Messrs.  Crompton  .V  Co.  to  supply 
electricity  to  the  town  of  Agra. 

Ipswicli.  —  Tukke-Phask  Extensions.  —  Extensions 
hive  rec  ntly  been  completed  and  put  into  operation  whereby  the 
whole  of  the  eastern  district  of  the  town,  which  is  largely  resi- 
dential, has  been  provided  with  an  electric  supply  from  four-wire, 
three-phase  low-tension  mains,  the  pressure  being  400  volts  between 
phases  and  23ii  volts  from  any  phase  to  neutral  ;  5'2  miles  of  niain 
have  already  been  laid.  The  district  is  supplied  from  two  brick- 
built  static  transformer  sub-stations,  which  are  fed  from  duplicate 
three-phase  feeders  at  3,000  volts.  On  their  way  to  the  eastern 
district  the  duplicate  feeders,  which  are  each  2  76  miles  long,  are 
looped  into  a  rotary  converter  sub-station  in  the  foundry  district, 
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deaigued  to  supplement  the  exiBtinir  ooutlnuous  current  supply  to 
the  consumers  in  that  neighbourhood.  The  three-phase  supply  at 
the  power  station  is  at  present  provided  by  a  rotary  converter, 
running  inverted  on  the  d.c.  supply,  and  having  a  normal  alternat- 
ing-current output  of  312  K.v.A.  As  a  stand-by  for  this  there  is 
a  300-K.v.A.  three-phase  alternator  connected  to  one  of  the  original 
Beavell  tandem  compound  three  -  crank  engines  running  at 
375  R  P.M.  Automatic  voltage  regulation  is  provided  for  on  both 
the  rotary  and  alternator  by  means  of  a  Taylor-Scotson  regulator, 
this  being  the  third  of  that  make  of  regulator  installed  at  Ipswich. 
The  two  rotary  converters  in  the  foundry  district  sub-stations  are 
arranged  for  a  normal  output  of  250  KW.  The  whole  of  the 
generating  and  converting  plant  has  been  supplied  by  the  British 
Westinghonse  Co.,  and  the  main  switchboards  have  been  supplied 
by  the  Switchgear  Construction  Co.  The  transformers  in  the 
static  sub-stations  have  been  supplied  by  Messrs.  Ferranti. 

Keili'hley. — The  R.D.C.  has  given  permission  to  the 
Corporation  to  lay  a  cable  to  the  Keighley  Joint  Hospital,  on 
the  understanding  that  no  supply  is  given  to  the  East  Morton 
Ward. 

Kin&'Stoii. — Increased  Prices. — In  accordance  with 
the  recent  resolution  of  the  Council,  raising  the  prices  of  electricity 
for  lighting,  the  E.L.  Committee  has  increased  the  flat  rate  to 
"■Ad.  per  unit,  the  m.d.  rate  to  7 Id.  and  Hid.  per  unit,  the  tariff 
to  churches  to  ."d.  per  unit,  and  for  public  lighting  by  10  per  cent. 

Leeds. — Permission  has  been  granted  by  the  Morley 
Corporation  to  the  Leeds  City  Tramways  Committee  to  lay  cables 
giving  a  temporary  supply  of  electricity  to  Messrs.  A.  Marshall  and 
Sons,  of  Perseverance  Mills,  the  newer  portion  of  which  are  elec- 
trically equipped. 

Leyton. — Proposed  Loans. — The  Electricity  Com- 
mittee of  the  U.D.C.  recommends  an  application  to  the  L.G.B.  for 
sanction  to  loans  of  £17,l."i8  for  additional  plant  at  the  power 
station  and  £1,000  for  services. 

LlandHdiio,— New  Plant. — The  T.D.C.  has  decided, 
in  view  of  the  L.G.B.'s  refusal  to  sanction  a  loan  of  £2,000  for  ex- 
tending the  generating  plant  at  the  electricity  works,  to  pay  for 
the  plant  out  of  the  reserve  fund. 

London.  —  The  directors  of  the  London  Electricity 
Supply  Companies  have  decided  to  raise  the  price  of  energy  as 
from  April  Ist. 

A  new  lighting  order  has  been  issued  by  the  Commissioner  of 
Police  for  the  City,  which  amends  the  hours  during  which  the 
inside  lighting  of  thop  fronts  must  bs  reduced,  to  from  7  p.m.  till 
sunrise  during  the  month  of  .March,  from  7  30  p.m.  till  sunrise 
during  the  month  of  April,  from  8.30  p.m.  till  sunrise  duiiag  the 
month  of  May,  from  9  p.m.  till  sunrise  during  the  month  of  June, 
and  until  further  orders.  This  order,  which  came  into  force  on 
March  L'2nd,  does  not  affect  the  time  fixed  for  the  carrying  of  a 
red  rear  light  by  vehicles. 

Poplar. — The  Electricity  Committee  has  had  under  considera- 
tion the  question  of  the  disposal  of  the  surplus  profits  of  the 
electricity  undertaking,  and  also  a  profit  -  sharing  scheme, 
and  recommends  that  from  April  Ist  the  charge  for  private 
lighting  shall  be  reduced  from  5d.  and  4d.  to  a  tlit  rate  of  3d.  per 
unit,  and  for  long-hour  consumers  from  2id.  to  2d.  per  unit 
net  ;  domestic  consumers'  charge  from  12}  per  cent,  on  instal- 
lation expenditure  to  8J  per  cent.,  and  from  £4  per  KW.  to 
£3  per  KW.  standing  charge  for  general  lighting  purposes  ;  also 
that  a  limited  number  of  fans  and  radiators  of  standard  type  shall 
be  loaned  to  consumers  free  of  charge,  in  order  to  develop  this 
olaes  of  supply.  The  Committee  also  reports  that  a  reduction  in 
the  price  of  power  can  be  effected  in  the  near  future  if  the  policy 
of  writing  down  capital  in  respect  of  obsolete  plant  is  continued, 
so  as  to  reduce  the  outstanding  capital  per  KW.  installed  below 
£25.  The  Committee  recommends,  as  a  definite  system  of  disposal 
of  future  profits,  that  after  providing  for  all  usual  maintenance 
charges,  and  writing  down  service  and  instrument  loans,  the  floating 
balance  of  the  undertaking  as  set  out  in  the  balance-sheet  of  the 
annual  report  shall  be  at  least  equal  to  10  per  cent,  of  the  total 
income  in  any  year.  Of  the  remaining  balance,  40  per  cent,  shall 
be  devoted  to  the  relief  of  the  rates,  40  per  cent,  be  placed 
to  the  credit  of  machinery  capital  account  to  provide  for 
obsolescence  of  plant,  and  20  per  cent,  be  dividend  amongst  the 
workmen  and  staff  of  the  undertaking  up  to  £1,200  and  on  further 
amounts  the  bonus  be  reduced  one-half.  It  is  proposed  to  appro- 
priate an  amount  equal  to  a  Id.  rate  from  the  electricity  fund  for 
the  relief  of  rates. 

L.C.C. — The  Treasury  has  drawn  attention  to  the  action  of  the 
Hackney  B.C.  in  obtaining  a  loan  of  £10,000  from  its  bankers, 
which  the  Treasury  had  declined  to  allow  it  to  borrow  from  the 
L.C.C.  :  although  Treasury  approval  is  not  necessary  in  all  circum- 
stances before  sums  are  borrowed  by  B.C.'s  from  their  bankers,  it 
should  be  understood  that  if  a  Council  insists  upon  incurring 
capital  expenditure  against  the  wishes  of  the  Treasury,  which  is 
acting  with  a  view  to  the  general  interests  of  the  nation  in  exist- 
ing circumstances,  sanction  will  not  be  given  by  the  Treasury  or 
the  L.G.B.  in  the  case  of  any  further  application  for  approval  of 
borrowing  for  any  purpose  whatever. 

The  L.C.C.  Finance  Committee  recommends  the  Council  to  sanc- 
tion the  borrowing  of  £4,0ii0  by  the  Stoke  Newington  B.C.  for 
mains  and  meters,  providing  the  Council  undertakes  not  to  incur 
further  capital  expenditure  which  is  not  really  necessary. 

Stepset. — The  B.  of  T.  has  approved  the  supplementary  agree- 
ment with  the  Shoreditch  B.C.  for  a  limited  bulk  supply. 


Mountain  Ash. — Proposed   Loan. — The  U.D.C.  has 

decided  to  meet  the  coat  (about  £550)  for  the  provision  of  a  sub- 
station in  connection  with  the  electric  supply  at  Ahen  y  un,  out  of 
the  rates,  and  to  apply  to  the  L.G  B.  for  a  loan  of  £2,6.">e  for  cariy- 
ing  out  the  other  portion  of  the  scheme. 

Penzance. — The  Penzance  and  District  Electric  Supply 
Co.  announces  that  it  is  extending  the  mains  in  the  town,  particu- 
larly in  the  Letcud  Jack  district,  and  is  wiring  premises  on  the 
instalment  fvstem. 

IVrth. — New  Plant. — The  Electricity  Committee 
recommends  the  purchase  of  certain  generating  plant  at  Lough- 
borough, for  £1,835  ;  a  deputation  recently  inspected  the  plant 
with  a  view  to  purchasing  it,  and  thus  avoiding  further  borrowing. 

Portaferry. — E.L.  Schejie. — The  L.'l.B.  has  granted 
the  application  of  the  Djwnpatrick  R.D  C.  for  powers  to  carry  out 
a  lighting  scheme  for  Portaferry.  The  area  embraces  the  three 
townlands  of  Ballymurphy,  Ballyphilip  and  TuUyboard. 

Shii»Iey.— Owing  to  the  high  price  of  copper,  and  the 
high  rate  of  interest  on  loans,  the  Electricity  Committee  ha.*! 
deferred  the  carrying  out  of  certain  extensions  for  the  present. 

Hpiter  Beedinj)'. — Proposed  E.L. — At    a    meeting  of 

the  P.C.  on  March  23rd,  a  letter  was  received  from  Mr.  C.  B. 
Oxley,  of  Steyning,  offering  to  supply  electricity  for  public  light- 
ing at  Is.  per  week  per  lamp,  and  also  for  private  consumption. 
The  Council  decided  to  discuss  the  matter  with  Mr.  Oxley  at  the 
next  meeting. 


TRAMWAY  and  RAILWAY  NOTES. 


ItlackpooL — The  total  tramway  receipts  from  April  1st 
last  year  to  March  18th  this  year  amounted  to  £74,393,  a  decrease 
of  £8,724. 

Cliester. — Year's  Working. — It  is  estimated  that  the 
gross  profits  from  the  tramways  for  the  year  just  closing  will  be 
£.".,0S7,  as  against  £5,045  last  year. 

I'olwyn    Bay. — Tramw.vy    Extension. — The   electric 

tramway  line  from  ('olwjn  Bay  to  Old  Colwyn  has  now  been  com- 
pleted and  fully  equipped.  The  extension  is  nearly  2  miles  in 
length,  and  will  serve  a  considerable  population  on  the  route  as 
well  as  the  residential  and  industrial  population  at  Old  Colwyn 
and  Llysfaen. 

Continental. —  Italy. —  The  Communal  Authorities 
of  Rome  have  been  authorised  to  construct  and  work,  by 
electric  traction,  an  extension  of  the  Piszza  Colonna — PiBzzi 
San' a  Croce  tramway,  and  also  an  extension  of  the  line  from  the 
Via  Po  to  the  Zoological  Gardens.  The  "Societa  Elettrica  Sarda  " 
has  also  been  authorised  to  construct  and  work  an  electric  tramway 
system  in  the  town  of  Cagliari. 

Edinbni'n'h. — Tramway  Inquiry. — An  inquiry  has  been 
held  under  the  Private  Legislation  Procedure  (Sootlana)  Act,  into 
the  prov.  order  promoted  by  the  Corporation.  A  proposed  tram- 
way branch  to  Colinton  Village  and  Redford  Barracks  was  opposed 
by  the  Colinton  Tramways  Co.  and  the  County  Council.  Mr. 
Cooper,  K.C.,  explained  the  Corporation  proposal  to  use  self-pro- 
pelled cars,  and  Mr.  A.  H.  Campbell,  the  burgh  engineer,  gave 
evidence  in  support  of  the  scheme.  Mr.  Stephen  Sellon  said  he  did 
not  think  the  Corporation  scheme  would  affect  the  company's 
scheme  very  much,  but  it  would  be  better  for  the  shareholders  if 
the  latter  scheme  disappeared.  Mr.  J.  B.  Hamilton  and  Mr.  Shep- 
herd (Edinburgh  Tramways  Co.)  also  gave  evidencp,  while  the 
County  Council  opposed  on  account  of  the  narrow  roads,  and  for 
the  company  it  was  pointed  out  that  they  hoped  to  commence  con- 
struction before  February,  191ti. 

Mr.  Macmillan,  K.C.,  for  the  <'olinton  Tramways  Co.,  said  the 
company  had  been  authorised  by  Parliament  to  construct  the  line 
in  toe  full  knowledge  that  it  was  to  be  used  as  a  track  for  the 
conveyance  of  material  till  the  population  came. 

Mr.  Cooper,  K.C.,  for  the  Corporation,  said  that  the  T  C.  might 
have  been  led  to  consider  the  purchase  of  the  Colinton  Tramways 
Co.'s  undertaking,  but  it  was  resolved  that  under  no  circumstances 
would  it  take  over  the  Colinton  tramways  along  with  the  com- 
pany's obligations  to  the  War  Offiae  at  this  time. 

The  Court  eventually  decided  that  the  Corporation  be  granted 
power  to  construct  a  line  in  the  Corstorphine  district  and  in  the 
Colinton  area,  by  Firhill,  by  circular  route  to  the  Braid  Hills. 

In  regard  to  the  portion  of  the  route  from  Craiglockhart  to 
Colinton,  an  offer  was  made  by  the  Colinton  Tramways  Co.  that 
the  Cjrporation  should  purchase  the  rights  there  at  £9,000.  but 
this  offer  was  refused  by  the  Corportion,  and  that  part  of  the  route 
was  withdrawn. 

(ilaso'cw. — Female  Conductors. — As  an  experiment, 
and  in  view  of  the  shortage  of  men,  women  conductors  are  being 
tried  on  the  Corporation  tramways. 

IIulL — The  T.C.  is  applying  for  powers  to  construct 
two  additional  lines  of  tramway  in  the  city. 
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Ufoi'd. — The  U.D.C.,  last  week,  had  a  long  discussion 
on  a  motion  to  the  effect  that,  in  view  of  the  financial  condition 
of  the  tramway  uudertakinfr,  the  best  available  expert  advice  be 
called  in  to  assist  the  Council  in  formulating:  a  scheme  by  which 
the  undertaking-  c„:an  be  placd  upon  a  sound  commercial  basis. 
Owing  to  the  lateness  of  the  hour,  the  discussion  was  adjourned 
until  the  next  meeting-. 

Lancashire, — In  our  issue  of  March  10th  we  stated 
that  owing  to  rec'uiting,  the  number  of  men  carried  on  the  South 
Lancashire  Tramway  Co.'s  system  in  the  early  morning  and  after- 
noon was  showing  a  material  shrinkage.  We  understand  from 
Mr.  E.  H.  Edwardes,  the  manager,  that  this  is  incorrect.  As  a  matter 
of  fact,  the  workmen's  receipts  happen  to  be  above  the  average. 

London. — The  Finance  Committee  of  the  L.C.C.  has 
received  an  intimation  from  the  Treasury  that  consent  will  not  be 
given  to  any  municipal  expenditure  which  is  not  actually  necessary 
in  the  national  interests.  The  Treasury  is  not  able  to  approve  of 
the  Council's  tramway  scheme,  involving  a  capital  expenditure  of 
£2511.000,  and  suggests  the  slowing  down  of  any  municipal  works 
now  in  progress. 

Oldliani. — The  Tramways  Committee  has  agreed  to  a 
proposal  of  the  manager  that  Spencer  air  brakes  should  be  pur- 
chased in  substitution  for  the  air  brakes  now  in  use.  The  change 
was  recommended  on  account  of  the  lessened  cost  of  maintenance 
in  the  case  of  the  Spencer  brakes. 

Salfoi'd. —  Female  Condictors. —  Consideration  has 
been  given  by  the  Tramways  Committee  to  the  question  of  employ- 
ing women  as  car  conductors,  but  it  is  felt  that  the  scarcity  of  male 
labour  is  not  yet  so  pronounced  as  to  make  the  change  necessary. 
Alderman  G.  T.  Jackson,  general  secretary  of  the  Amalgamated 
Association  of  Tramway  and  Vehicle  Workers,  has  stated  that  his 
union  will  not  object  to  the  employment  of  women  during  the 
war  only,  but  will  insist  that  they  shall  be  paid  the  same  rates 
as  the  men  whom  they  replace. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Japan. — The  -lapanesc  (iovernmcnt  has  been  inquiring 
into  the  submarine  cables  laid  by  Germany  in  the  Far  East,  which 
amount  to  a  length  of  about  4,000  miles.  The  main  cable  extends 
from  Kiaoohau  to  Yap,  Celebes  and  Guam  ila  Shanghai.  From 
Shanghai  the  lines  are  worked  by  the  German- Dutch  Telegraph 
Co.,  and  cannot  be  confiscated  by  Japan.  The  line  between 
Tsingtao  and  Chefoo,  which  extends  for  about  +00  miles,  and  was 
operated  by  the  German  Government,  was  seized  by  Japan  as  a 
trophy  of  war  on  the  fall  of  Tsingtao,  and  is  now  being  used  for 
official  communications.  The  Japanese  Government  is  con- 
sidering the  question  of  connecting  the  line  with  the  newly-laid 
line  between  Shanghai  and  Nagasaki,  with  the  view  of  facilitating 
telegraphic  communication  between  .Japan  and  China. 

New  telephone  exchanges  are  being  established  by  the  Japanese 
Post  and  Telegraph  Departments  in  the  towns  of  Kitaku,  Osaka, 
Rosokncbo,  Kanda  and  Tokio. 

Wireless  Teleffrapliists  Wanted.  — Wirdess  tele- 
graphists between  the  ages  of  eighteen  and  thirty  are  wanted  for 
the  Royal  Naval  Air  Service.  Pay  ranges  from  -tp.  to  y'>i.  a  day, 
with  all  found.  Applications  should  be  made  to  the  Recruiting 
Officer,  K  lyal  Naval  Air  Service,  London  Aerodrome,  Ilendon. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


.Vlterdare.— April  Cth.  U.D.C.  Motor-generators  or 
converters,  one  h.t.  switchboard  and  L.T.  panels,  and  one  h.t. 
feeder  pillar.     See  "Official  Notices     March  19th. 

.\Idershot.— April  20th.  U.D.C.  One  400-k\v.  d.c. 
turbine  set,  complete  with  surface  condenser  and  circulating 
pumps,  &o.  One  water-tube  boiler  with  chain-grate  stoker.  See 
"  Official  Notices  '  March  2i>th. 

May  4th.  Steam  and  other  pipework,  Water-softening  plant. 
See  "  Official  Notices  "  March  26th. 

Australia.— MiiLBOfRNK. — April  r.ith.  l;j,500  yards 
of  lead-covered  cable,  for  the  City  Council.  See  "  Official  Notices  " 
March  26th. 

April  l!tth  13  tons  of  bare  hard-drawn  copper  cable  for  the 
City  Council.     See  "  Official  Notices"  March 'Jlith. 

May  19th.  Electric  signals  and  spare  parts  (Contract  28,.".91), 
track  transformers  (Contract  28,359),  eleitric  train  stops  (Contract 
2K,.")90),  all  for  a  period  of  five  years.  Particulars  at  Contractors' 
Room,  Spencer  Street. 

June  2nd.  Electric  lighting  material  for  oars  (i  ontract  28,1871. 
Tender  box,  Railway  Offices,  Melbourne.  Particulars  at  Con- 
tractors' Room,  Spencer  Street.  Deposit  A  per  cent,  of  amount  of 
tender. 

June  15th,  Four  mechanically-fired  boilers,  for  the  City  Council. 
Specifications  (£1  le.1  from  the  City  Electrical  Engineer, 

Queensland.— June  Ist  (instead  of  March  Irith).  P.M.G. 
Switchboard  for  Warwick.    See  "  Official  Notices  "  March  26th. 


Batle.v. — April  6th.  Electric  light  installation  at  Batley 
Carr  Wesleyan  Sunday  School.  Mr.  E.  P.  Lobley,  Jesmond  Dene, 
Birkdale,  Dewsbury. 

April  7tb.  Twelve  months  supply  of  stores  for  the  electricity 
works.     Mr.  D.  Jones,  Manager. 

Bray.— April  6th.  U.D.C.  Stores  for  electric  light 
works.    See  "  Official  Notices ''  March  19th.. 

Bridffend. — April  8th.  U.D.C.  400-k\v.  steam  alter- 
nator.   See  "Official  Notices"  March  19th. 

Brig'liton. — April  12th.  Corporation.  Surface  con- 
denser.   See  "  Official  Notices  "  March  26th. 

Bristol. — April  14th.  Incandescent  electric  lamps  (from 
local  firms  or  from  firms  in  a  position  to  supply  from  local  stocks), 
for  the  Docks  Committee  of  the  T.C.,  from  May  1st  to  Angnst  3lBt. 
Mr.  T.  A.  Peace,  Engineer. 

London . — Southwark. — April  14th.  Cable  and  meters, 
for  the  Borough  Council.    See  "  Official  Notices  "  to-day. 

Manchester.— April  14th.  Corporation.  Three  1,250- 
K.v.A.  static  transformers.     See  "Official  Notices"  to-day. 

Rlioudda. — April  1 7th.  U.D.C.  Installation,  « 3  wiring 
points,  88  lighting  points,  at  the  Council  Offices,  Pentre.  See 
"  Official  Notices  "  to-day. 

Sheffield. — April  12th.  Supply  of  motor-van  (petrol  or 
electric)  to  carry  one  ton,  for  the  Corporation,  Specification  (lOs.) 
from  the  Cleansing  Superintendent,  Town  Hall. 

Mhalley. — April  5th.  Lathes,  vices,  electrical  instru- 
ments, &3  ,  for  County  Asylum,   See  "  Official  Notices  "  March  26th, 


CLOSED. 

Australia. — The  following  contracts  have  been  placed  : — 

Melbourne  City  Council. — 

5,000kw.  turbo-alternator,  £15,111;  spare  parts,  £1,016.— BtitiBh  Westing. 
house  E,  &  M.  Co,,  Ltd. 
Trahran  and  Malvern  Tram^vay  Trust  (Vietorial. — 

Booster  and  switcbgear,  £930.— Xoyes  Bros.  Pty.,  Ltd. 
Shire  of  Nunawading  (Vii*toria). — 

El'ctrio  light  poles,  £379.— M.  W.  Clements. 

Meters,  £16i.— Edieon  &  Swan  U.E.L.  Co.,  Ltd, 

Fuses,- W,  T.  Henley's  Telegraph  Works  Co.,  LtS. 

Cables,  £347.— B,L  4  Helsby  Cables,  Ltd.  —Tenderi. 

Municipal  Council  of  Ryiney  :  annual  supplies. — 

Wires  and  cables,  schedule  rates.— Henley's  Telegraph  Works  Co.,  Ltd. 

Fuse-boxes  and  fuses,  £634.— Laurence  &  Hanson. 

— Jii^t.  Miniti'j   standard, 

Bolton, — The  Electricity  Committee  has  accepted  con- 
tracts for  13  months'  supplies  as  follows  : — 

Casings  and  covers. — F.  J.  Webster. 
Jointing  material  and  rings  —N,  Isberwood. 
Trough  covers.— Bolton  Brick  Co. 

Bri<>-hton. — The  B.  of  G.  has  accepted  the  tender  of 
Mr.  H.  J,  Galliers,  of  Brighton,  for  electrical  fittings,  at  £27. 

Canterbury. — The  B.  of  (i.  has  accepted  the  tender  of 
Mr.  Terry  for  electrical  work  for  the  ensuing  half-year. 

Croydon. — The  tender  of  Messrs.  Callender's  Cable  and 
Construction  Co.,  Ltd.,  has  been  accepted  by  the  B  C.  for  the  supply 
of  electric  cables  to  March  Slst,  191il.  This  is  .subject  to  a  contract 
providing  for  payment  on  a  sliding  scale  based  upon  the  market 
price  of  copper  (reported  to  be  about  £70  per  ton). 

Ilford. — The  following  tenders  ha\e  been  accepted  for 
annual  supplies  to  the  Electricity  Department  : — 
Cables,— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 
House-service  fuse  boxes.— J.  H.  Tucker  \  Co. :  W.  Lucy  &  Co.,  Ltd. 
Joint  boxes.— W.  Lacy  &  Co,,  Ltd. 
Incandescent    lamjis. — Cryseico,    Ltd.  :    Electrical     Maoufacturiiig    and 

Supplies  ;  London  and  Rugby  Engineering  Co,,  Ltd. 
Meters.- Perranti,  Ltd. ;  British  Thomson-Houston  Co.,  Ltd, ;  Electrical 

Apparatus  Co,,  Ltd. 

It  has  been  decided  not  to  enter  into  any  contract  for  network 
boxes,  but  to  order  the  boxes  as  required. 

London. — Messrs.  Napier  X-  Kimber,  Ltd.,  have  obtained 
the  contract  for  an  electric  lighting  installation  at  the  First  Sea 
Lord's  residence,  for  H.M.  Office  of  Works. 

L.C.C. — The  Highways  Committee  recommends  that  the  chair- 
man and  the  vice-chairman  of  that  Committee  be  severally  autho- 
rised during  the  Easter  recess  to  open  any  tenders  that  may  be 
received  in  connection  with  the  supply  of  cables  required  for  the 
extension  of  the  Woolwich  sub-etation,  and  to  accept  the  most 
favourable  tender  or  tenders, 

STEr.NEY. — The  B.C.  Electricity  Committee  reports  the  purchase 
of  4,600  tons  of  coal  for  the  electricity  undertaking  in  various 
lots,  at  prices  varying  from  18?.  5d.  to  27s.  6d,  per  ton  :  and  also 
recommends  that  a  further  offer  of  2,.'i00  tons  of  Barufiley  Hcd 
Top  hard  1  \-m.  nutty  slack,  at  P's.  i;d.  per  ton   be  accepte.-). 

Woolwich, — The  Electricity  Committee  of  the  Borough  Council 
has  accepted  the  offer  of  Messrs,  Habcock  it  Wilcox,  Ltd.,  to  aopply 
the  additional  shafts  and  uptakes  for  the  two  additional  steam 
units,  at  t'.'W. 

Manchester.— Megsrs.  Chamberlain  A-  Hookham,  Ltd., 
have  received  a  contract  for  tramoar  meters  for  one  year  from  the 
Corporation. 
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FORTHCOMING    EVENTS. 


Greenock  Electrical  Society.— Friday,  April  iai.  At  7  J5  p.m.    At  31,  West 

SsowArt  Street,  Greenock.    Social  meeting. 
SaKord  Technical  and  Engineerlnt!  Association.— Saturday,    April  3rd. 

At  7  p  m.    At  Rnva!  Tef  hoical  Institute,  Peel  Park.    Paper  on  *'  Lifting 

Machinery,"  by  Mr.  D.  Riley. 

Instltntlon  of  Marine  Engineers.— Tuesday.  April  6th.  At  8  p.m.  At 
Tower  Hill.  Mmories.  E.G.  Paper  on  "  Solid  Fuel,  from  a  Technical  and 
Commercial  Standpoint,"  by  Mr.  A.  E.  Battle. 

Mortb  of  England   institute  of  Mining   and    Mechanical   Engineers.— 

Saturday,  April  lOtb.     At  2  p.m.    At  Newcastle.    Ueaeral  Meeting. 

Association  of  Enginecrs-ln-Charge.— Saturday,  April  10th.  Social  anil 
Dance. 


NOTES. 


Geneva  Water  Supply,— Drinking  water  is  raised  to 
the  oity  of  Geneva  by  pumps  installed  in  theCoulouvreniore  power 
station  on  the  Rhone  below  the  city.  The  water  is  carried  to  these 
pnmps  by  a  condoit  4  ft.  in  diameter  and  4  000  yards  long  terminating 
in  Like  ^Jeneva  at  a  depth  of  nearly  50  ft.  This  conduit  which  ia 
completely  eubmerercd,  follows  at  first  the  bed  of  the  Rhone,  orOBses 
the  harbour  and  ends  at  the  intake  strainer,  2,200  yards  from  the 
jetty.  At  first  water  flowed  into  the  conduit  in  sufBoient  quantity 
by  gravity  alone,  but  recent  iacreaseB  in  the  city's  water  con- 
sumption have  made  it  necessary  to  supplement  gravitational 
intake,  at  any  rate  daring  hot  weather  when  the  lake  is  low.  Since 
suction  applied  to  the  delivery  end  of  the  conduit  would  have 
involved  more  or  less  in  leakage  of  impure  Rhone  water  or  even 
mud,  it  was  decided  to  force  water  into  the  conduit  by  a  pump 
installed  in  the  lake. 

For  this  purpose  an  electrically-driven  centrifugal  pump  was 
erected  60  ft.  away  from  the  conduit  at  a  point  1.700  yards  from 
the  strainer  intake,  and  where  the  lake  is  about  li!  ft.  deep.  The 
pump  suction  and  delivery  pipes  are  connected  in  shunt  to  the 
conduit  at  points  about  8  ft.  apart  between  which  is  a  valve  closing 
automatically  unless  there  is  pressure  on  its  up-stream  face.  When 
the  pump  is  working  this  valve  is  closed  ;  otherwise,  the  valve  is 
open  and  water  flows  through  the  conduit  by  gravity  alone.  The 
vertical  spindle  centrifugal  pump  is  direct  coupled  to  an 
asynchronous  motor  abave  it,  the  whole  being  inside  a  sheet  metal 
caisson  23  ft.  in  diameter  at  the  base  and  composed  of  two  truncated 
conical  sections  surmounted  by  a  cylindrical  section  8  ft.  in 
diameter,  which  alone  emerges  at  times  of  high  water.  Four 
manholes  are  provided  in  the  cover,  and  a  signal  light  indicates 
the  position  of  the  caisson  by  night.  The  caisson  was  assembled 
on  the  shores  of  the  lake,  towed  about  2,000  ft.  from  the  jetty, 
sunk  by  cement  ballast  and  anchored  by  a  ring  of  screw  piles. 

Running  at  200  R. p.m.  the  pnmp  discharges  1 1,000  gallons  per 
minute  against  lOft.  head.  The  squirrel-cage  asynchronous  motor 
mounted  above  it,  in  a  carcass  common  to  the  two  machines, 
develops  65  H.p.,  and  is  supplied  at  2,000  volts,  40-cycles,  from  a 
special  alternator  in  the  Coulouvreniure  station.  This  alternator 
generates  at  2,100  voltp,  at  600  b.p.m.,  and  is  direct-coupled  to  a 
105-H.P.  Pelton  wheel  fed  from  the  Geneva  high-pressure  water 
mains  ;  a  5-H.p.  exciter  is  ddven  in  the  same  manner.  With  this 
arrangement  operation  is  as  simple  as  possible,  the  exciter  being 
first  started  and  the  alternator  and  pump  motor  running  up  to 
speed  together  as  the  turbine  valve  is  opened.  Supply  to  the 
pnmp  motor  is  through  a  three-phase  cable,  partly  submarine  ;  and 
antomatic  lubrication  is  ensured  by  a  gear-driven  pump. 

Electricity  in  I'.S.  Steel  Works.— Prior  to  1914  the 

largest  induction  furnace  used  in  the  States  had  a  capacity  of  only 
2  tons,  but  last  year  two  20-ton  furnaces  were  installed  for  steel 
refining,  and  these  are  the  largest  of  any  type  now  used  in  America 
for  this  purpose.  The  furnaces  are  of  the  two-ring  type,  and  use 
single-phase  current  at  the  exceptionally  low  frequency  of  5  cycles 
per  second.  The  motor-generator  employed  has  i  000  K  v.A.  output 
at  5,000  volts,  and  is  direct  driven  by  a  three-phase  25-cycle  2,300- 
volt  synchronous  motor.  The  core  and  coils  for  each  furnaoe 
weigh  CO  tons,  and  the  refining  process,  after  charging  with  molten 
metal,  occupies  60  to  90  minutes.  The  automatic  control  provided 
in  the  latest  types  of  arc  furnaces  is  particularly  interesting  to 
practical  operators  in  that,  except  during  a  short  period  after 
starting  the  furnace,  constant  power  input  is  maintained  at  any 
predetermined  amount.  Resistance  furnaces  utilising  heat  gener- 
ated by  the  passage  of  current  through  a  resistor  of  foundry  coke, 
with  auxiliary  heating  from  a  carborundum  arch  throwing  heat 
downwards  on  to  the  charge,  are  also  provided  with  relay  control, 
maintaining  conHtant  temperature  automatically  at  anything  from 
1,200  to  2,400°  F. 

Many  modern  rolling  mills  use  electric  motors  exclusively  for 
power  purposes.  Thus  in  the  new  works  of  the  Bethlehem  Steel 
Co.,  gas-driven  alternators  supply  three-phaee  2."i-oycle  6,i')00-volt 
induction  motors,  ranging  from  350  to  3,000  H.i.,  and  aggregating 
12,000  H.p.  The  variable  load  of  rolling  mill  machinery  has 
proved  a  difficulty  in  the  past,  hat  the  latest  speed  regulating 
equipment  gives  to  induction  motors  the  speed  oharaoteristios  of 
r.O.  shunt-wound  machines,  permitting  them  to  carry  variable 
load  at  constant  speed,  while  retaining  the  mechanical  strength 
and  Bimplioity  of  the  induction  motor.  Dae  to  the  availability  of 
large  quantities  of  power  gas  in  iron  and  eteel  works,  gas  engine 
drive  for  electric  generators  is  a  specially  tempting  proposition, 
but   one   subject  to  well-known  diffioulties.     Three   1,400   K.v.A. 


2,300-volt  nO-cycle  units  running  at  1  lii  R.P  M.  were  installed  last 
year,  and  are  believed  to  be  the  lareest  60  cycle  generators  designed 
for  gas  eneine  drive,  though  3,200  k.v.a.  2.5-cyole  sets  were  pre- 
viously installed  at  Bethlehem.  The  practicability  of  the  large 
60-oycle  units  is  due  to  improved  regulation  and  paralleling 
characteristics. 

Miniature    Rifle    Ranires, — Few  people,    other    than 

those  who  are  actually  members  of  Miniature  Rifle  Olnbs,  realise 
the  enormous  number  of  thesi  clubs  that  exist  in  this  country. 
In  practically  every  village,  town  and  city  one  or  more  ranges  were 
to  bs  found  before  war  broke  out,  particularly  in  the  Midland  and 
Xorthern  Counties,  and  since  then  numberless  other  ranges  have 
sprung  into  being.  That  practice  on  theee  ranges  is  of  great  value 
when  the  marksmen  take  up  the  more  serious  work  of  service  rifle 
shooting  has  been  proved  times  without  number  ;  chiefly  it  is  of 
vilue  in  accustoming  the  marksman  to  the  handling  of  the  rifle 
and  to  taking  aim. 

The  new  armies  in  process  of  formation  have  been  largely 
trained  on  the  ranges  built  by  the  "War  Office  and  on  private 
ranges.  One  of  the  Manchester  Pals  Battalions  (the  18th  Man- 
chester Service  Battalion)  has  been  through  a  complete  course  of 


Westinghouse  Rifle  Range. 

musketry  on  the  range  built  by  the  British  Westinghouse  Co.  in 
their  works  grounds  at  Trafford  Park,  Manchester.  For  many 
years  a  small  range  at  the  Westinghouse  Club  House  has  been  in 
operation  and  well  patronised  by  the  members  of  that  organisation, 
and  this  no  doubt  led,  when  war  broke  out,  to  the  building  of  the 
more  ambitious  range,  the  firing  point  of  which  is  shown  in  the 
accompanying  illustration.  No  fewer  than  36  men  can  shoot  at 
one  time  on  this  range — 10  at  25  yards  and  26  at  50  yards.  The 
cost  of  it,  together  with  that  of  the  rifles,  telescopes,  &c.,  was 
largely  covered  by  the  voluntary  subscriptions  of  the  emplojes,  and 
a  considerable  part  was  built  by  them.  The  Westinghouse  Co. 
gave  considerable  financial  assistance  and  lent  the  grounds.  In 
order  to  prevent  any  interference  with  recruiting,  passes  to  shoot 
on  this  range  were  given  only  to  those  men  who,  for  one  reason 
or  another,  were  ineligible  to  join  His  Majesty's  Forces. 

Lei^al. — Partnkrs'  Liability. — In  the  City  of  London 
Court,  on  March  26th,  before  His  Honour  Judge  Atherley-Jones, 
K C,  a  claim  was  made  by  Messrs.  Rose  Bros.,  ,'!S,  Beech  Street, 
E.G.,  against  Mr.  Kohlhausen,  the  Hare  and  Hounds  Hotel,  Eist 
Sheen,  to  recover  the  sum  of  £8  18s.  4d.  for  electrical  appliances 
supplied  to  him.  Mr.  Clements  appeared  for  the  plaintiffs,  and 
Mr.  Coupland  for  the  defendant.  Mr.  Clements  said  that  the 
plaintiffs  were  manufacturers  of  electrical  appliances  of  various 
kinds,  and  the  defendant  owned  the  Hare  and  Hounds  Hotel  at 
East  Sheen.  In  l'J12  defendant  comViaed  that  occupation  with 
that  of  an  electrical  business  proprietor.  He  bought  the  East 
Sheen  Electrical  Co.,  and  plaintiffs  supplied  all  kinds  of  electrical 
appliances  to  him.  He  told  plaintiffs  he  was  the  proprietor  of 
the  business  and  gave  them  bankers'  references.  They  took 
them  up,  and  they  had  supplied  him  with  goods  for  which  he  had 
paid.  Defendant  was  known  as  the  Eist  Sheen  Electric il  Co.,  and 
he  paid  his  accounts  from  time  to  time  with  his  own  cheque.  In 
1914  the  goods  now  sued  for  were  supplied  to  the  order  of  the 
East  Sheen  Electrical  Co.  Applications  for  payment  were  made, 
and  now  defendant  said  he  had  ceased  to  be  the  company  at  the 
time  the  goods  were  ordeied,  and  the  plaintiffs  must  look  to 
the  present  proprietors.  Mr.  Coupland  stated  that  the  defendant 
had  never  had  the  goods  sued  for.  He  was  not  now  the  East 
Sheen  Electrical  Co.  Mr,  Clements  urged  that  that  did  not  matter. 
Mr.  Coupland  said  that  the  defendant  was  in  partnership  with  one 
Woodruff.  At  the  outset  terms  of  credit  were  arranged,  and 
plaintiffs  should  not  have  supplied  the  goods  now  sued  for.  Mr. 
Clements  added  that  the  orders  were  giA  en  by  someone  in  the  ser- 
vice of  the  East  Sheen  Electrical  Co.  Defendant  had  held  himself 
out  as  proprietor  of  the  company  and  was.  therefore,  liable  by 
estoppel.  Judge  Atherley-Jones  :  You  say  that  if  a  man  disposes 
of  his  business  he  must  let  his  customers  know  that  he  is  no  longer 
controlling  it .'  Mr.  Clements  said  that  was  so.  Mr.  S.  J.  Leaver, 
plaintiffs'  manager,  said  he  did  not  know  even  now  that  the 
defendant  had  ceased  to  be  the  East  Sheen  Electrical  Co.  Their 
traveller  had  gone  to  the  war.  Judge  Atherley-Jones  Your 
traveller  may  have  had  notice  of  the  change.  Mr.  Clements ; 
Notice  must  be  sent  to  the  firm.  Witness  said  he  never  knew  that 
the  defendant  and  Woodruff  were  in  partnership.  Defendant 
brought  Woodruff  with  him.  bat  defendant  never  said  that  all 
orders  must  be  signed  by  himself.  Dafendant  said  he  was  not  an 
eleotrioian    and  he  took   Woodruff    into    partnership    with  him 
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because  of  his  expert  electrical  knowledge.  They  took  over 
the  East  Sh^en  Electrical  Co.  tog^ethcr,  and  he  rarefuUy 
told  the  plaintififs  when  he  called  npon  them  with  Woodruff 
that  hia  (defsndant's')  sifrnature  waa  absolntely  cBaentiil 
when  ordpre  were  ffiven  for  any  electrical  ?oods.  He  did  that  to 
Bafejruard  himnelf.  la  September,  1913,  he  sold  the  bneineaa 
to  one  Satchwell,  and  Woodruff  had  been  kept  on  aa  managrer. 
He  paid  all  his  accounta  that  were  ontatandine.  The  erooda  sned 
for  were  suoplied  after  he  left.  He  did  not  advertiae  the  disaolu- 
tion  of  partnership  with  Woodruff  in  the  Londi'H  Gazette  Judgfe 
Atherley-Jonea  said  it  waa  an  unfortunate  caae  in  which  one  of 
two  innocent  parties  mmt  euffer,  and  the  burden  waa  to  be  borne 
by  the  person  who  waa  guilty  of  the  prreater  netrlieence.  Defen- 
dant waa  a  partner  with  another  person,  and  waa  an  exploiter  nf 
electric  il  eoods.  Under  a  trade  name  he  dealt  with  the  plaintiffs. 
He  eave  his  name  aa  the  owner  of  the  business,  and  therefore 
^plaintiffs  must  look  to  him  for  payment  although  it  might  be  he 
had  not  hid  the  goods.  The  law  waa  quite  clear.  Defendant  had 
held  himfelf  out  aa  liable,  and  must  pay  the  plaintiffs.  Defendant 
could  easilv  have  relieved  himself  from  liability  by  intimating  to 
the  plaintiffs  :  "  I  have  ceased  to  be  a  member  of  this  firm,  and  you 
must  not  look  to  me  any  longer,"  That  waa  the  ordinary  course 
followed  by  basine.s3  people,  but  not  by  the  defendant.  He  waa 
reluctant  to  do  ao,  but  he  must  flad  for  the  plaintiffs.  The 
affirmative  was  stronger  than  the  negative.  Judgment  for  the 
plaintiffs,  with  ooata. 

Russia  and  .Umikipalisation  of  Electricity. — Mr. 

K,  Y,  Zagorsky,  in  a  report  prepented  to  the  Imperial  Technical 
Society  on  the  propiaed  acquisition  by  the  town  of  Petrograd  of  the 
electric  concerns  now  in  operation  there  on  the  bafis  of  oonceaaions, 
said  that  the  chief  motive  for  proposing  to  municipalise  electrical 
euergy  waa  the  numerous  infringements  of  the  concaaaions  on  the 
part  of  those  now  holding  them  ;  auch  as,  for  example,  concluding 
monopolistic  agreements  with  houFe  owners,  the  limitation  of  the 
use  of  power  of  other  cnmpiniea,  the  rare  application  of  the  whole- 
sale tariffs,  and  the  failure  to  return  discounta — and  many  other 
delinquencies.  These  and  other  conaiderationa  forced  the  town  to 
consider  the  propriety  of  buying  up  the  private  electrical  com- 
panies so  as  to  ceutraliee  them,  and  thus  safeguard  the  interests 
of  the  consumers,  whilst  at  the  same  time  aecuring  an  important 
source  of  revenue  to  the  town.  He  held  that  the  electrical  busi- 
ness, like  water  and  gaa  distribution,  fcc,  stood  apart  from  snoh 
businesses  as  might  be  the  object  of  common  industrial  competition, 
which,  in  the  cases  mentioned,  necessarily  involved  colossal  out- 
lays of  capital  to  little  useful  purpose,  when  competition  was 
allowed  ;  whilat,  on  the  other  hand,  the  intereats  of  the  conaumers 
were  never  conaulted  on  their  merits.  He  maintained  that  muni- 
cipiliaation  meant  cheaper  current  for  subwribers  and  aatisfactory 
financial  returns  to  the  town  ;  and  he  believed  that  the  existing 
tariffs  to  consumers  could  be  reduced  by  40  or  .50  per  cent.,  and 
the  returns  to  the  town  be  double  those  received  from  the  com- 
panies now  holding  concessions.  His  report  waa  directed  chiefly 
to  combatting  the  idea  that  the  "  188ii  company  "  might  be  bought 
up,  and  the  other  companies  allowed  to  operate  independently  ; 
for,  he  said,  these  would  h30ome  irritating  competitors  with  the 
town. 

L.r.C.  Traiiiwav  Employes. — The  Chief  Industrial 
Commissioner  on  17th  ult.  expressed  the  opinion  that,  in  view  of  the 
terms  of  the  Coutcil's  standing  order,  and  of  the  facts  of  the  case,  the 
rate  of  pay  for  wiremen  was  correctly  stated  in  the  Council's  list 
of  ratea  of  wages  and  hours  of  labour  ;  also  that  the  employcj  in 
the  rolling-stock  section,  who  were  employed  in  workshops  or  the 
wiring  of  cars,  were  not  entitled,  under  the  Council's  list  of  wages 
and  hours,  to  the  rate  of  10  J 1.  an  hour.  It  was  reported  at  Tuesday's 
Council  meeting  that  the  employes'  representatives  on  the  Con- 
ciliation Board  had  decided  to  abide  by  the  Commissioner's  award. 

Educational. — University   Colleoe,  Ldxno.v. — The 

annual  report  of  the  I'oiversity  College  Committee  was  received 
by  the  University  Senate  at  their  ses.sion  on  Wednesday  last.  The 
total  number  of  students  for  the  session  r.(13-II  was  2,206,  in- 
cluding in  the  Faculty  of  Engineering,  IHl,  For  the  current  session, 
111  14-1"),  owing  to  the  war,  there  has  been  a  decline  in  the  total 
number  of  SS,")  ;  there  has  been  an  increase  in  the  number  of  part- 
time  and  special  students,  the  decline  in  full-time  students  up  to 
the  present  date  being  lil2.  This  decline  is  due  to  the  large 
number  of  students  who  are  taking  an  active  part  in  the  war.  The 
Faculty  of  Eagineering  has  been  most  affected,  nearly  all  the 
second  and  third-year  men  having  either  taken  commissions  or 
enlisted.  The  fall  in  numbers  will  involve  a  decrease  in  fees  of 
not  less  than  £10,000.  The  report  contains  a  summary  of  the 
work  of  last  session,  and  also  aome  particulars  of  the  war  activities 
of  the  College.  The  "Pro  Patria"  List  already  issued  contains 
6ti.")  names,  A  large  number  of  Belgian  Refugee  Students  has  been 
received  at  the  College,  each  student  paying  a  merely  nominal  fee. 
The  college  staff,  with  the  help  of  its  friends,  has  provided  hospi- 
tality, either  partial  or  complete,  for  about  ts  persons,  and  has 
raised  a  sum  of  nearly  £300  to,  aid  the  students  by  providing 
money  for  their  general  expenses.  All  football  has  been  suspended, 
and  the  Union  Society's  Athletic  Ground  at  Perivale  has  been 
given  over  entirely  to  the  purposes  of  a  training  camp,  at  which 
both  students  and  members  of  the  staff  can  receive  military  train- 
ing. One  former  student,  Capt.  Martin  Leake,  who  gained  the 
Victoria  Cross  in  the  Boer  War,  has  gained  the  Gross  a  second  time 
"  for  most  conspicuous  bravery  and  devotion  to  duty  throughout 
the  campaign,"  Another  student,  Lieut,  L.  T.  Despicht,  has 
received  the  Military  Cross  "for  conspicuous  gallantry  at 
Givencby,"  The  revenue  of  the  College  in  1913-11  was  £71,567, 
and  the  expenditure   £71,260.     Members  of    the    College    have 


already  indicated  their  willingness  to  assist  in  meeting  the  deficit 
created  by  the  war.  The  completion  of  the  new  buildings  has 
been  delayed  by  *he  war.  A  special  effort  on  the  part  of  the 
Equipment  and  Endowment  Fund  Committee,  of  which  H,R,H, 
Prince  Arthur  of  Connaught  is  president,  is  to  be  made  to  raise 
the  remainder  of  the  sum  necessary  for  the  completion  of  the 
chemical  laboratories.  The  sum  still  needed  for  this  purpose  is 
£13  6S0,  the  greater  part  of  which  (£10.000)  is  required  for  the 
special  equipment  of  a  physical  and  electrical  chemistry  laboratory. 
The  national  need  of  improved  facilities  for  chemical  education 
emphasises  the  desirability  of  completing  the  equipment  of  these 
new  laboratories. 

Institution  and  Lecture  \otes.— Sheffield  Elec- 
trical Social  Union.— A  new  society  of  those  engaged  in  the 
electrical  trade  in  Sheffield  has  been  formed  with  the  above  title. 
Its  objects  will  be  educational  as  well  as  social,  and  it  will  be  open 
to  electrical  manufaoturers  and  contractors,  members  of  their 
staffs.  Corporation  and  works  engineers  and  aaaistants.  Mr.  B.  E. 
Nicholson  is  secretary,  and  Mr.  A.  W.  Gadsby,  treasurer. 

Diesel  Engine  Users'  Association.— At  the  March  meeting 
the  question  of  the  insurance  of  Diesel  engines  against  breakdown, 
and  the  rates  charged  for  this  class  of  risk,  was  discussed.  Parti- 
culars obtained  in  connection  with  a  large  number  of  Diesel  engine 
plants  showed  that  in  many  cases  no  insurance  had  been  effected 
in  consequence  of  the  high  rates  charged  by  the  insurance  offices. 
The  proportion  of  the  amount  insured  to  the  total  value  of  the 
plant  concerned  varied  from  about  18  per  cent,  to  66  per  cent.,  the 
average  being  35  per  cent,  of  the  total  value  of  the  engine.  The 
ratio  of  the  annual  premium  paid  to  the  total  value  of  the  engine 
insured  varied  from  about  1  per  cent,  to  3  per  cent.,  and  the  ratio 
of  the  annual  premium  to  the  actual  amount  insured  varied  from 
about  3  per  cent,  to  7i  per  cent.  A  scheme  of  insurance  against 
breakdown  was  outlined  under  which  members  of  the  Association 
would  be  able  to  obtain  advantageous  terms,  with  a  probability  of 
a  further  reduction  in  the  insurance  rates  later  on  after  some 
experience  had  been  obtained  of  the  working  of  the  scheme.  One 
important  advantage  mentioned  in  connection  with  this  proposal 
was  that  arrangements  would  be  made  for  periodical  inspections 
of  the  plant  and  for  advice  and  reports  by  a  fully  qualified  Diesel 
engine  expert.  At  the  present  time  the  inspectors  sent  to  make 
examinations  by  insurance  companies,  though  thoroughly  qualified 
as  steam  engineers,  were  usually  not  acquainted  with  the  peculiarities 
of  Diesel  engines.  After  some  discussion  the  proposal  was  referred  to 
the  Committee  of  the  Association  for  further  consideration.  It 
waa  understood  that  a  standard  Diesel  engine  policy  would  be  sub- 
mitted, as  well  a.''  more  definite  particulars  as  to  the  rates  which 
it  was  proposed  to  charge.  The  next  meeting  of  the  Association 
is  to  be  held  on  Wednesday,  April  21st,  when  a  discussion  will  take 
place  on  the  lubrication  of  Diesel  engines.  Information  and  parti 
cnlars  concerning  the  Association  can  be  obtained  from  the  acting 
hon.  secretary,  Mr.  Percy  Still,  at  19,  Cadogan  Gardens,  S.W. 

Royal  Institution.— The  day  lectures  after  Easter  include  Prof. 
Fredrick  Soddy,  two  lectures  :  "  Advances  in  the  Study  of  Radio 
active  Bodie?"  Prof.  J.  0.  Arnold,  two  lectures  :  "  The  Evolution 
of  Steel  :  Influence  on  Civilisation. "  Dr.  A.  W.  Porter,  two 
lectures  :  "  Advances  in  General  Physics."  Prof.  J.  A.  Fleming, 
two  lectures  :  "  Photo-Electrioity  "  (The  Tyndall  Lectures). 

Institution  of  Electrical  Engineers.— The  following  are  the 
Council's  nominations  for  election  to  the  Council  for  the  year  com- 
mencing October  1st,  1915  ; — 

President  (one  vacancij). — C.  P.  Sparks. 
Vici'.-P resident H  (two  racancies). — 

Dr.  A.  Rassell.  R.  T.  Smith. 

Honorary  Treasurer  (one  vacancy). — B.  Hammond. 
Ordinary  Members  of  Council. — Members  (fire  racancies). — 

W.  A.  Chamen.  H.  F.  Proctor. 

H.  Dickinson.  G.  S.  Ram. 

H.  W.  Firth.  W.  Slingo. 

Prof.  T.  Mather,  F.R.S.  A.  H.  Walton. 

Associates  (one.  vacancy'). — J.  Hunter  Gray. 
The  following  members  remain  in  office  : — 
Vice-Preiid«nts — 

J.  S.  Highfield.  0.  H.  Wordingham, 

Ordinary  Members  of  Council — 

F.  E.  Berry.  A.  W.  Martin. 

R.  A.  Chattook.  A.  M.  Ogilvie,  C.B. 

J.  Christie.  O.  W.  Partridge. 

E,  Russell  Clarke.  W.  H.  Patohell. 

Major  E.  0.  Henrici,  R,E,  R.  J.  Wallis-Joncs. 

Prof.  B.  Hopkinson,  F.R.S.  W.  B.  Woodhoose. 
It  was  the  unanimous  desire  of  the  Council  to  nominate  the 
President,  Sir  John  Snell,  for  a  second  year  of  office  ;  but  the 
President,  while  thanking  the  Council  for  the  honour,  expressed 
his  regret  that  for  reasons  of  health,  and  on  account  of  the  claimB 
of  his  professional  work,  he  would  be  unable  to  accept  nomination 

Electrical  llcatinc  and  Cookinii  Apparatus.— In  a 

paper  which  Mr.  Stanley  M.  Hills,  A  M  I.E  E,,  is  reading  before 
the  .lunior  Institution  of  Engineers  on  Monday,  April  12th,  he  pro- 
poses to  give  a  description  of  the  various  radiators,  ccnvectors, 
ka  .  the  heating  of  rooms  and  offices,  hotplates,  grills,  ovens,  energy 
consumption  of  a  cooker,  utensils,  and  running  ooste.  Tickets  can 
be  had  from  Mr.  A,  Clifford  Swales,  teoretwy,  39,  Viotoiia  Street 
Westminster, 
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Delays  and    Discounts, — At    Church    Police    Court 

(Lancj.)  last  week,  James  Clayton,  landlord  of  the  Queen'a  Hotel, 
Chnrch,  was  summoned  by  the  Aooringfton  electricity  department 
for  non-payment  of  an  accoont  for  electricity.  It  was  stated 
that  the  amount  in  question  was  13b.  93.,  the  bilanoe  of  an 
account  for  elaotrioity,  for  the  quarter  endins;  September  last. 
Defendant  had  deducted  this  amount  for  discount  to  which  he  was 
not  entitled.  The  last  date  for  discount  was  November  23rd,  and  the 
cheque  was  received  on  the  afternoon  ot  November  24th,  and 
plaintiffs  contended  that  it  was  evident  that  the  cheque  had 
not  been  posted  until  the  mirniner  of  the  24th.  Defendant 
admitted  that  he  conld  not  prove  that  he  posted  the  cheque  on  the 
23rd.     An  order  for  payment  was  made,  with  costs. 

Nnnicipal  Competition. — Mr.  R.  C.  Walsham,  speak- 
ing as  president  of  the  National  Chamber  of  Trade  at  Lancaster, 
said  the  sale  of  electrical  fitting-s  by  municipalities  was  interfering- 
with  the  rights  of  private  traders. 

1st  London  Engineers. — New  Field  and  Signal  Com- 
panies (212  and  240  men  respectively)  are  again  being  raised  by 
the  Ist  London  Divisional  Engineers  (T.F.),  as  three  of  their  units 
have  already  gone  abroad  on  active  service.  Smart  intelligent 
men  are  wanted — for  the  field  companies,  men  connected  with  the 
building  and  constructional  iron  trades,  all-round  electricians, 
&;c.,  and  for  the  signal  compani  -s,  young  men  of  good  education, 
especially  telegraphists,  electricians,  instrument  makers  and  tele- 
phone operators,  all  of  whom  are  taught  to  ride.  The  work  is  very 
interesting,  and  the  pay  is  considerably  higher  than  in  most  other 
arms  of  the  service.  Application  should  be  made  to  the  head- 
quarters, 10,  Victoria  Park  Square,  Bethnal  Green,  or  to  the  branch 
recruiting  office,  Labour  Exchange,  Edgware  Road. — Standard. 

A  Siemens  Social. — The  Siemens  Dalston  Miniature 
Riflt!  Club  has  been  well  supported  during  the  past  four  years,  and 
the  present  season's  membership  forms  the  record  since  its  incep- 
tion. Some  23  past  members  of  the  Club  are  now  serving  with  the 
Forces,  which  makes  the  present  membership  of  the  Club  all  the 
more  satisfactory.  A  Social  Evening  was  held  at  Mozart  House 
on  Friday,  March  26th,  under  the  auspices  of  the  Club,  and  a 
party  of  about  160  club  members  and  their  friends  experienced  a 
very  enjoyable  evening.  Mr.  A.  B.  Holmes  distributed  the 
medals  and  spoons  won  during  the  current  half-season.  Vocal  and 
instrumental  items  were  interlarded  with  dancing,  and  an 
extremely  long  programme  was  put  through  between  7.30  and 
12  p.m.  The  arrangements  were  in  the  hands  of  the  i  lub  Com- 
mittee, and  Mr.  F.  S  Dennison  acted  as  hon.  M.C. 

Private    lrran<i-ement.— W.    .\.   Boissier,  electrical 

engineer.  East  Street,  Derby. — The  creditors  interested  herein 
were  called  together  recently,  when  a  statement  of  affairs  was 
presented  showing  liabilities  of  £1.956,  of  which  £751  was 
due  to  the  trade,  and  £1,205  to  cash  creditors.  The  assets  were 
estimated  to  realise  £456,  from  which  had  to  be  deducted  £6  5s. 
for  preferential  claims,  leaving  net  »ssets  of  £450,  or  a  deficiency 
of  £1,606.  The  debtor,  who  was  only  24  years  old,  commenced 
business  in  April,  1910.  He  had  little  or  no  capital  of  his  own, 
but  his  father-in-law  advanced  him  various  amounts.  The  debtor 
had  prepared  rough  trading  accounts  at  various  dates,  and  they 
showed  that  a  profit  was  made  in  the  business.  An  offer  was  made 
of  a  cash  composition  of  6s.  8d.  in  the  £.  An  increased  offer  was 
pressed  for,  and  eventually  7s.  6d.  in  the  £  was  offered,  and  was 
accepted  by  the  creditors. 

.ippointments  Vacant.  —  Electrician  (£.so  -f),  for 
Clonmel  District  Lunatic  Asylum  ;  switchboard  attendant  (279.  (id.), 
for  Borough  of  Lancaster.  Particulars  are  given  in  our  advertise- 
ment pages  to-day. 

The  I.M.E..4.    Development   Committee.  —  At  the 

meeting  of  this  Committee  held  on  March  12th,  reports  were  re- 
ceived from  the  several  Sub-Committees,  whose  operations  have 
to  a  considerable  extent  been  interfered  with  by  the  difficult  con- 
ditions existing  at  the  present  time.  The  question  of  the  produc- 
tion of  printed  publicity  matter  received  attention. 

The  possibilities  and  limitations  nnder  which  municipal 
electric  supply  undertakings  work  to-day  were  dealt  with 
at  some  length  for  the  benefit  of  the  considerable  number 
of  co-opted  members  who  were  present,  and  who  offered  suggestions 
and  assistance  which  were  much  appreciated. 

It  is  anticipated  that  some  more  or  less  workable  scheme  for 
carrying  on  publicity  work  by  means  of  printed  matter,  Press 
advertisements,  ,Vc.,  will  shortly  be  brought  before  the  full 
Committee. 

Mr.  H.  C.  Palmer  (of  the  General  Electric  Co.)  and  Mr.  L.  G. 
Tate  were  co-opted  members  of  the  Publicity  Sub-Committee. 

Further  discussion  arose  around  the  work  of  the  Sub-Commit- 
tees on  "  Domestic  Appliances  "  and  "  Electrical  Installations  " 
(Hon.  Sees.  Messrs.  Roles  and  Allen) ;  and  proposals  from  these 
gentlemen  were  considered. 

It  was  understood  that  these  and  other  similar  Sub-Committees 
would  probably  be  able  to  carry  on  a  very  considerable  amount  of 
valuable  work  of  a  definite  character  in  the  direction  of  col- 
lating and  analysing  the  mass  of  information  at  present  existing 
amongst  engineers  and  luinufacturers  on  the  subj  cts  dealt  with 
by  the  Committees,  and  that  the  results  of  such  investiga- 
tions would  be  available  to  the  full  Committee,  and  also  would 
form  useful  matter  for  the  guidance  of  the  operations 
of  the  Publicity  Committee.  A  further  question  of  making  such 
information  generally  available  for  manufacturers  and  the 
eleotricity-usiag  public  received  consideration,  and  will  be  referred 
to  again  later. 


A  (Question  of  Means. — In  Croydon  Police  Court  on 
Monday  the  question  of  the  means  of  Norman  D.  Frost,  a  canvasser 
in  the  employment  of  a  London  electrical  supply  company,  was 
being  discussed  so  as  to  enable  the  Bench  to  arrive  at  a  sum  to  be 
allowed  his  wife  under  a  separation  order,  he  being  the  defendant. 
He  said  he  received  £2  2s.  weekly  and  travelling  expenses,  the 
maximum  being  6s.  weekly.  There  was  no  commission.  His  duty 
was  to  advise  people  about  electric  light  installations.  Com- 
plainant's solicitor  :  Have  you  borrowed  money  from  electricians  .' 
Defendant  :  Yes.  The  solicitor  :  And  you  have  never  paid  it  back  ,' 
Defendant :  No,  because  I  have  not  been  requested  to.  The 
solicitor  ;  But  you  know  perfectly  well  this  money  is  lent  /  De- 
fendant :  Yes,  but  they  never  ask  it  back.  Pressed  further,  de- 
fendant said  the  last  sum  of  the  kind  received  was  abont  £2.  He 
could  not  give  the  exact  date  of  the  transaction  :  it  was 
sometime  before  Christmas.  The  clerk  :  Did  you  give  an 
I.O.r.  for  it .'  Defendant  :  I  gave  nothing  for  it.  The 
solicitor  :  How  much  a  year  did  you  get  in  loans  of 
this  sort .'  Defendant  :  At  the  outside,  taking  the  year  right 
through,  I  should  say  £6  ;  that  is  the  best  I  have  done.  Defen- 
dant admitted  having  borrowed  from  other  tradesmen  not  elec- 
tricians, but  denied  that  it  was  within  his  power  to  give  them 
work.  The  Solicitor  :  Do  you  say,  "  Go  to  Mr.  So-and-So  for  your 
work  ;  he  is  the  finest  electrician  in  the  town  ? "  and  then  go  your- 
self to  Mr.  So-and-So  and  say,  "  Lend  me  a  fiver  .'  "  Defendant  ; 
I  do  nothing  of  the  kind.  The  Solicitor  :  Is  it  a  fact  that  you  are 
able  to  put  work  in  the  way  of  electricians  '  Defendant  :  If  I 
cared  I  could  put  work  in  the  way  of  a  great  many  people.  Defen- 
dant was  ordered  to  pay  his  wife  15s.  a  week,  and  the  solicitor 
hoped  his  employers  would  come  to  hear  of  his  statements. 

Fatality.— Lanulev.— On  ]\larch  24th,  at  the  works  of 
Messrs.  Albright  i:  Wilson,  at  Lingley,  James  Wilcix  (HO,  who 
was  engaged  on  a  railway  siding  which  runs  into  the  works,  was 
found  lying  on  the  iioor  and  clutching  a  "live"  electric  wire 
which  paseed  over  the  spot  into  an  adjoining  factory.  Dr. 
Broughton  was  summoned,  and  attempts  were  made  to  restore 
animation,  but  without  success.  Another  man  who  released 
deceased  from  the  wire  experienced  a  shock,  but  quickly  recovered. 
It  is  surmised  that  while  deceased  was  throwing  a  cover  over  the 
truck  on  which  he  was  standing  he  slipped,  and  in  falling  clutched 
the  wire  to  save  himself. 


OUR    PERSONAL    COLUMN. 

The  Editors  inrite  Mectrical  engineers,  whether  conneeied  miih  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  trammai/  and  railwa;/  ofKcials,  to  keep  readers  of  tlif. 
Electkical  Review  7;<«^v7  as  to  their  moremenis. 

Central  Station  Officials.— The  York  Corporation 
has  granted  increases  of  salary  to  the  following  employes  in  the 
electricity  department  :^  Mr.  S.  SrOFFORTH,  Me.  Petebkin 
(draughtsman).  Mr.  E.  M.  Pe.\hson  (mains  snperintendent). 

Mr,  E.  W.  Martin,  assistant  diittibution  engineer  in  the 
Woolwich  electricity  department,  has  been  promoted  to  the  second 
class  of  the  engineering  staff  in  that  department,  and  hia  salary 
has  been  increased  to  the  maximum  of  tuch  cUss,  viz,,  *:  160  per 
annum. 

The  Ilford  Council  has  been  recommended  to  increase  the  salaries 
of  Mb.  R,  F.  Windett,  meter  superintendent,  and  Me.  E.  W. 
FowERAKER,  fourth  charge  engineer. 

Mr.  William  Cha:mbeklain,  mains  superintendent  engineer  in 
the  Oldham  Corporation  electricity  department,  was  married  last 
week  to  Miss  Lilian  Hood,  daughter  of  the  late  Aid.  Hood,  a  former 
Mayor  of  the  borough. 

Mk  F.  Spink,  Works  Snperintendent  of  the  Worksop  Electricity 
Worka,  has  recently  resigned  hia  appointment,  and  has  entered  the 
Navy,  as  an  Electrical  Artificer,  for  the  period  of  hostilities. 

Tramway     Officials. — Mr.     Dugdale,     the    general 

manager  of  the  Oldham  Corporation  tramways,  who  has  been  ill 
for  some  time,  is  now  very  much  improved  in  health. 

Dover  Tramways  Committee  has  appointed  Mb.  Bond,  of  the 
Colchester  tramway  staff,  as  depot  foreman. 

Iiieneral. — The  marriage  took  place  at  St.  Bartholo- 
mew's Church,  Ruswarp.  on  March  22nd,  of  Mr.  Willia.m  Henry 
Atkin,  electrical  engineer,  of  South  Bank,  and  Mies  Edith  Porritt 
youngest  daughter  of  Mr.  William  I'orritt,  of  Ruswarp. 

The  Special  Committee  of  the  L.C.C.  on  London  Electricity  Com- 
mittee recommends  that  Mb.  G.  M.  Gillett,  Mb.  H.  H.  Gordon 
and  the  Hon.  Gilbert  Johnstone  be  appointed  members  of  that 
Committee. 

Obituary. — We  regret  to  learn  that  Mr.  ^Iatthew 
Thomas  Medway,  founder  and  head  of  the  Medway's  Safely  Lift 
Co..  D^ptford  S.E.,  died  at  Brockley  on  March  22nd.  He  was  6,5 
years  of  age. 

Pbok.  Heney  Rohinson. — We  regret  to  learn  that  Prof.  Henry 
Robinson,  M, lust  C.E,,  Emeritus  Professor  of  Civil  Engineering  at 
King's  CiUege,  T.  indon,  passed  away  in  London  on  March  24th. 
In  the  earlier  days  of  electricity  supply  the  late  Professor  was  pro- 
minently assooiited  with  the  design  and  installation  of  a  number 
of  undertakings  in  London  and  the  provinces. 

Wills.— The  late  Dk.  Anthony  Tkaill,  Provost  of 
Trinity  College,  Dublin,  left  £6,779. 

The  late  Mb.  J.  F.  Albright  left  £32,601  net  and  £.'!3,854 
gross  personalty. 
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NEW    COMPANIES    REGISTERED. 


Hubert   D.    Carter,    Ltd.    (139,734). — This  company   was 

registered  on  March  23rd,  wiih  a  capital  of  j£j5,000  in  ;^1  shares  {2,000  7  per 
cent.  cum.  pref.)  to  carry  on  ihe  business  of  gas,  electrical,  motor  and  not 
water  engineers  and  fitters,  lighting  contractors,  plumbers,  manufacturers  of 
wire,  screus,  nails,  rivets,  nuts,  bolts  and  electrical  equipment  of  all  kinds,  etc., 
to  acquire  the  business  carried  on  by  H.  D.  Carter  at  Colwyn  Bay.  The  sub- 
scribers  (witii  one  share  each)  are  ;  H.  D.  Carter,  Crosley  House,  Colwyn  Bay, 
electrical  engineer;  C.  L.  Williams,  Bolton  Villa,  Colwyn  Bay,  secretary ; 
W.  E.  Buckley,  Beech  House,  Colwyn  Bay,  gent.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  arc 
H.  D.  Carter  (permanent  managing  director,  special  qualification  500  shares) 
and  others  to  be  appointed  by  the  subscribers.  Qualification  of  directors  10 
shares.  Remuneration  of  managing  director,'  j^TloO  per  annum  and  a  percen- 
tage of  the  profits.  Solicitor,  E.  A,  Crabbe,  Cronhaulog  Chambers,  Abergele 
Road,  Colwyn  Bay.  Secretary,  H.  D.  Carter.  Registered  Office:  Sea  View 
Terrace,  Colwyn    Bay. 

Cark  and  District  Electric  Supply  Co.,  Ltd.  (139,728).— 

This  company  was  registered  on  March  23rd,  with  a  capital  of  X2.000  in  £1 
shares  (1,500  6  per  cent.  cum.  pref.),  to  carry  on  at  Cark,  Flookburgh,  Allith- 
waite  and  adjoining  district  the  business  of  an  electric  light  supply  company  in 
all  its  branches.  The  subscribers  (with  one  share  each)  are  ;  C.  H.  Best,  72, 
Market  Street,  Bradford,  incorporated  accountant;  G.  Dickinson,  Cark  Mills, 
Cark-in-Cartmel,  corn  merchant;  F.  Wilkinson,  Bankfield,  Allithwaite,  colliery 
agent.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  five;  the  subscribers  are  to  appoint  the  first.  When  there 
are  only  three  directors,  two  shall  be  holders  of  ordinary  and  one  the  holder 
of  preference  shares;  when  there  are  five,  three  shall  be  holders  of  ordinary 
and  two  the  holders  of  preference  shares.  Qualification  ;^25.  Remuneration 
as  fi.\ed  by   the  company.     Solicitor,  F.    W.   Poole,   Ulverston,    Lanes. 

Roto  Engineerinj?  Co.  (Bradford),  Ltd.  (139,737).— This 

company  was  registered  on  March  23rd,  with  a  capital  ol  i71<000  in  j£jl  shares, 
to  carry  on  the  business  of  electrical,  mechanical  and  ventilating  engineers, 
merchants,  manufacturers  of  rotary  pumps,  oil  cabinets,  filtfrs  and  other 
appliances,  steam,  hydraulic,  pneumatic  or  other  engines,  etc.  The  subscribers 
{w  iih  one  share  each)  are ;  H.  Hornby,  2,  Clarendon  Street,  Bradford,  iron 
merchanljL  F.  Laycock,  92,  Beech  Grove,  Lidget  Green,  Bradford,  managing 
clerk.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
»ir  more  than  5;  the  subscribers  are  to  appoint  the  first.  Qualification,  50 
shares.  Remuneration  as  fixed  by  the  company.  Solicitor,  A.  V.  Hammond, 
Dale    Street  Chambers,  Bradford.     Registered   office  ;    Borough    Mills,   Bradford. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Rhondda   Tramways    Co.,    Ltd.— Particulars  of  je250,OOO 

debentures,  created  by  resolutions  of  March  13th,  1911,  November  8th,  1912, 
and  February  4th,  1915,  and  secured  by  trust  deeds  dated  March  24th,  1911, 
N'ovembrr  13th,  1912,  and  March  11th,  1915,  filed  pursuant  to  Section  93  (3) 
of  ihe  Companies'  (Consolidation)  Act,  1908.  the  amount  of  the  present  issue 
f>^iniJ  ^'10,000.  Property  charged;  The  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital  and  tramways  and  right  of  user 
or  same,  and  lands  with  generating  station  and  other  premises  thereon,  together 
with  equipment  of  tramways,  and  all  purchase  moneys  to  be  received  from 
Rhondda  Urban  District  Council,  etc.  Trustees  ;  Law  Debenture  Corporation, 
Ltd.,  41.  Threadneedle  Street,   E.C. 

Corona    Lamp    Works,    Ltd. — Issue    on    27th    February, 

Utl.'j,  of  j;^^4.3o0  debentures,  part  of  a  scries  of  which  particulars  have  already 
been  filed. 

NewcasUeuponTyne  Electric  Supply  Co.,  Ltd. — Charj^e, 

a^  substituted  security,  datt-d  March  4th,  1915  (supplemental  to  trust  deed  dated 
Oitober  16lh,  1913,  and  acknowIedgm»*nt  of  indebtedness  dated  November 
10th.  1914.  securing  ^'500.000  deb.  stock).  Property  charged  :  All  shares  in 
dpital  of  Carville  Site  and  Power  Co.,  Ltd..  which  may  during  the  continu- 
ance of  the  security  constituted  by  the  trust  deed  be  acquired  by  the  company. 
Trustees  :    Law   Debenture  Corporation,    Ltd.,  41,  Threadneedle  Street,   E.C. 

Naylorgraph,    Ltd. — Two  debentures,   dated   13th   March, 

T915,  to  secure  ^7576  and  ;^100  respectively  charged  on  the  company's  under- 
.t.iking  and  property,  present  and  future,  including  uncalled  capital,  if  any, 
subject  to  prior  debs.  Holders  :  J.  M.  Hunt,  Fairlawn,  Park  Road,  South- 
borough,   and  J.   P.    Naylor,  57,  Croxted   Road,   Dulwich,  S.E. 


CITY    NOTES. 


Xorth  Metroiiolitaii  Electric  Power  Supply  Co..  I,t(l. 

Mr.  E.  Garcke  presidfd  on  Maix-h  'Joth  over  the  annual  meet- 
ing, held  at  Electrical  Fedciatiim  Offices,  Kingsway.  lie  said 
that  last  year  they  sold  36,800,000  units  of  ele<:'tricity,  an  in- 
crease of  '2, 400,000,  or  about  7  per  c^nt.  The  increase  would 
have  l)oen  much  larger  but  for  the  outbreak  of  war,  for  in  the 
first  half  of  the  year  the  increase  was  2,800,000  units,  but  in 
the  second  half  there  was  a  diminution  of  over  400,000  units, 
and  that  notwithstanding  that  the  wcond  half  of  the  year  was 
iiMially  bett'Cr  for  the  electricity  supply  business  than  the  first 
lialf,  csjiecially  where  current  was  supplied  for  working  traiii- 
M'ay.s.  'llic  Xortli  MctroiKilitan  Electric.  Tranjwaxs,  for  whi<'li 
Ihcy  supplied  current,  ran  fewer  car  miles  an<l  n>nsc(|Uently 
cnnsumed  less  energy,  ami  the  various  )>i'\ver  users  in  the. 
district  als<j  reduced  their  consuni|ition.  .Mthough  the  incre^ise 
in  the  volume  of  business  was  less  than  the  normal  iiicrea«- 
m  previous  vears,  thev  had  obtained  a  revenue  of  f  173,000 
compared  with  £164,000  for  1913,  and  had  made  over  £3,000 
more  profit.     He  thought  that,  having  regard  to  all  the  cir- 


cumstances, the  result  of  the  year's  working  must  be  con- 
sidered satisfactory,  especially  aa  several  items  of  expenditure 
had  increased  owing  to  rises  in  prices.    They  had  had  to  spend 
over  £50,000  on  coal,  compared  with  about  £47,000  in  1913. 
The  balance  to  net  revenue  was  £92,791.    After  providing  for 
mortgage,  loan  and  debenture  interest  and  transferring  £2,000 
to  the  reserve  to  secure  the  redemption  of  the  debentures,  and 
placing    £1,624    to    the    depreciation    account — raising    it    to 
£100,000,   writing  off  the  \\iiol6  of  the  preliminary  expenses, 
amounting  to  £14,941,  there  was  sulficient  to  pay  the  6  per 
cent,  cumulative  preference  dividend  for  the  year,  the  same 
dividend  on  the  ordinary  shares  as  a  year  ago,  leaving  £4,676 
to  be  carried  forward,  compared  with  only  £1,054  brought  in 
from  the  preceding  year.     They  had  thought  it  wise  to  write 
off  the  whole  of  the  preliminary  expenses  instead  of  further 
increasing  the  depreciation  reserve,  seeing  that  the  deprecia- 
tion fund  now  amounted  to  £100,000,  which  they  considered 
ail  adequate  reserve  for  the  time.    They  had  also  thought  it 
wise  to  carry  forward  a  larger  amount  of  undivided  profit  in 
view  of  the  general  uncertainty  as  regarded  the  profit  which 
might  be  earned  during  the  current  year.     The  dividend  on 
the  preference  shares  had  absorbed  £5,000  more  than  in  1913, 
which  arose  in  consequence  of  their  having   issued  £100,000 
additional  preference   share   capital  during  the   past  year  in 
order  to  provide  for  capital  expenditure  rendered  necessary  by 
the  extension  of  their  power  houses  and  the  laying  of  a  main 
trunk    cable    from    their    Willesden    power   house,    through 
Wembley  and  Pinner,  where  they  were  now  supplying  electricity 
in  bulk  for  lighting  purposes.    The  capital  expenditure  during 
the  year  had  amounted  to  £83,295.    The  shareholders  would  be 
iutexested  to  know  that  the  company's  business  continued  to 
develop  satisfactorily.     They  had  recently  made  several  con- 
tracts with   new  power  users,  and  the  general  manager  was 
in  communication  with  several  other  factories  for  the  supply 
of  electricity.     The  electricity    distribution  business  of  their 
subsidiary   company  was  also  progressing   satisfactorily,  and 
they  had  reeeived  dividends  of  6  per  cent,  for  the  year  upon 
their   investments  therein.     At  the  last  meeting  he  referred 
to  the  subject  of  the  London  electricity  supply  situation  and 
state<l  that    fortunately  they  were  outside  that  controversy, 
and  that  therefore  it  was  not  necessary  for  them  to  discuss  it. 
S<ion  afterwards,  however,  a  Bill  was  promoted  by  the  L.C.C. 
which  proposed  to  deal  not  only  with  the  situation  in  London, 
hut  which   also   proposed   to  take  powers  to  enter  the  area 
which   they   now  served   outside  London.     The   Bill  was  not 
proceeded  with  owing  to  the  Council  being  unable  to  obtain 
the  neceasary  appioval  required  by  the  Borough  Funds  Acts. 
They   were  assured,  however,   that  if  the  Bill  had  been  pro- 
ceeded with  there  •\\as  no  reason  to  anticipate  that  they  would 
have  failefl  to  obtain  a  clause  fully  protecting  their  interests; 
and,    considering    that   they    were    working   under    statutory 
powers,  which  placed  them  under  heavy  obligations,  and  that 
they  were  serving  the  public  satisfactorily,   the  directors  felt 
that  the  company  was  not  only  entitled,  but  was  bound   to 
be  prepared,  to  take  all  necessary  st<^ps  for  the  safeguarding 
of  its  rights  and  interests.    Having  rpf<'rred  to  the  retirement 
of  Mr.  George  Richardson,  who  had  been   a   director  of  the 
company  .since  1903.  the  Chairman  said  that  the  directors  and 
shareholders  were  iiidcbte<l  to  the  staff  for  the  admirable  way 
in  which   they  had   performed  their   duties  during  the  very 
tning  period  since  the  outbreak  of  the  war.     23  per  cent,  of 
the  .staff  of  their  own  company  and  of  its  subsidiary  company 
— the  N<«th  Metropolitan  I">lectrical  Power  Distribution  Go.— 
were  now  .serving  in   either  the   .\rmy  or  the  Navy,  and   in- 
cluded  among    the    officers  was  Mr.    Riyes,   their   secretary. 
Tliose   remaining  at  home  w'ere  subscribing   to  a    joint  fund 
which    the   associated  tube  and  tramway  companies  had    in- 
augurated   for   the  purpose    of   providing    assistance   for   tho 
deiXMident^  of  those    emplovt^s    who  had   joined   the  Colours. 
The  company  had  also  joined  in  the  contrib\itions  made  to  tho 
various  war  funds  by  the  British  Electrical  Fe<leration. 

Sir  Ernkst  Spenceb  seconded  the  resolution  and  the  report 
was  adopted. 


London  and  Suliurban  Traction  Co.,  Ltd. 

The  Rt.  Hon.  G.  B.  Stuart  Wortley,  K.C,  M.P.,  presided 
on  Friday  last  over  the  annual  meeting  held  at  the  Holborn 
Restaurant.  The  Ch.mrm.\n  said  that  in  the  case  of  the  tram- 
way and  omnibus  companies  in  which  they  were  interested, 
thejr  total  traffic  receipts  amounted  to  £1,303,900  odd.  against 
£1,152,494  in  1913.  llie  passengers  carried  were  246,800.000. 
against  218,!X)fl,000.  The  electricity  supply  companies  in  which 
thev  were  interested  sold  a  total  of  39,510,(»00  units  in  1914. 
as  compared  with  36,904,000  in  1913.  Their  total  income  from 
their  noldings  in  the  various  subsidiary  companies  was 
£107,884.  plus  £10,59;^  for  interest  on  money  which  they  had 
lent  to  the  companies.  That  compared  with  £98.825  and 
i''.;,:ifi9  roiKctively  in  the  previous  year.  Including  sundry 
receipts  the  total" revenue  was  £118,579,  against  £105.370  in 
lOi:'..  On  the  other  hand,  (he  administrative  and  general  ex- 
)M'n^es  had  amounted  to  £2.077.  against  £1,980.  They  had 
ha<l  to  find  for  interest  <>n  debeutoie  stocks,  original  and  new. 
£18.695.  against  £5.094;  and  for  interest  and  other  moneys 
borrowed  £5.555.  against  £7.013.  Including  the  item  of 
f6.2<X)  put  aside  as  a  sinking  fund  for  the  redemption  of  the 
5   per  cent,    debenture    stoi-k,    the    total   expenses   for    1914 
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amonnted  to  £34,953,  against  fl7,018  for  1913.  The  result 
was  that  they  had  been  able  to  pay  the  full  dividend  on  the 
cumulative  preference  shares  amounting  to  £80,110,  as  well  as 
jEO.S'iO  for  dividend  on  the  ordinary  shares  for  the  first  half 
of  the  year  at  the  rat«  of  1  per  cent,  per  annum,  and  cari"yiug 
forward  f-2,886.  against  f8,.5'.t7  last  year-.  The  shareholders 
would  see  that  in  the  first  half  nf  1914  they  had  a  fair  pros- 
pect of  realising  the  hopeful  anticipations  in  which  he  indulged 
at  the  last  meeting.  It  was  in  the  early  days  of  July  and 
before  the  outbreak  of  war  that  they  declared  the  interim  divi- 
dend. The  final  results  for  the  year  showed  that  though  the 
effect  of  war  on  tlie  various  subsidiary  companies  had  un- 
doubtedly been  adverse,  it  might  well  have  been  woi-se  than 
it  was.  It  had  certainly  removed  from  the  streets  a  large 
niunber  of  omnibuses  which  competed  with  the  tramways  of 
many  of  then-  subsidiary  companies,  and  to  that  extent  it 
had  helped  them.  It  was,  of  course,  impossible  to  say  what 
theJr  experiences  would  be  during  the  remainder  of  the  war, 
but  he  thought  they  were  justified  in  hoping  that  a  return  to 
peace  conditions  would  mean  for  them  a  return  to  the  modest 
kind  of  prosperity  which  the  first  half  of  1914  seemed  to  pro- 
mise. Out  of  4.186  employe.?  in  the  associated  companies  no 
less  than  1.110  had  joined  the  Forces,  which  was  24  per  cent. 
of  the  whole.  Tlie  company  was  throwing  in  its  lot  with  the 
T.O.T.  Mutual  Aid  Fund,  which  was  looking  after  the  depen- 
dents not  only  of  the  underground  railway  and  tramway  men 
but  of  the  men  in  power  houses  as  well  who  had  joined  the 
Gilours. 

Mr.  E.  G.\RCKE  .seconded  the  motion. 

Replying  to  a  shareholder,  the  Ch.mrman  said  he  was  given 
to  understand  that  the  chairmen  of  subsidiary  companies 
were  sjitisfied  that  a  sutficient  amount  had  been  set  aside  for 
deoreciation  in  regard  to  each  concern. 

The  report  was  adopted. 


Liverpool  District  Liglitiug'  Co.,  Ltd. 

The  annual  meeting  was  held  on  March  24th,  Mr.  W.  A. 
CoOKSON  presiding.  The  Secretary  read  a  statement  from  Mr. 
Charles  McLaren  (the  Chairman,  who  wae  indisposed)  which 
.said  that  the  war  had  retarded  business  dming  the  second 
half  of  the  year,  and  instead  of  an  estimated  increase  of 
50.000  units  sold  they  had  increased  the  sale  by  only  31,279 
units,  which,  considering  all  things,  was  a  very  creditable 
result.  The  profits,  which  had  increased  by  £744,  amounted 
to  £5,422,  which,  after  deducting  the  interest  paid  on  bank 
oveixiraft,  was  exactly  equal  to  8  per  cent,  of  the  ordinary 
capital.  .They  had  had  to  pay  a  higher  rate  of  interest,  more 
income  tax,  and  they  had  also  paid  the  wages  of  their  em- 
ployes who  had  joined  the  Colours,  who  numbered  one-third 
of  the  staff.  They  did  not  anticipate  any  serious  capital  ex- 
penditure dming  the  pre^sent  year.  By  an  agreement  with 
the  Hightown  Gas  &  Electricity  Co.  they  were  now  supplying 
them  in  bulk  for  distriljutiou  and  sale  in  their  own  district 
of  Hightown,  and  in  this  way  they  were  supplying  a  large 
niiUtai-y  camp  at  Suiggery  Woods,  and  also  the  battery  at 
Hightown.  They  were  also  supplying  by  arrangement  elec- 
tricity to  another  camp  situate<l  at  Thornton,  about  220  yds. 
beyond  their  boundary.  That  would  make  up  for  the  economies 
practised  by  their  existing  consumers,  but  they  could  not  look 
forward  to  any  substantial  increase  of  business  during  1915. 
'Ihey  had  always  been  handicapiied  by  want  of  coal  storage 
bvnkers  capable  of  holding  -500  or  600  "tons,  and  consequently 
were  apt  to  be  hit  by  strikes  of  workmen,  and  now  by  the 
war.  Their  engineer  was  preparing  a  report  and  plans  suit- 
able for  coal  storage  bunkers,  and  if  they  found  it  was  in  any 
way  possible  to  erect  them  at  a  rea,sonabIe  cost  they  intended 
to  make  themselves  indejiendent  of  the  fluctuations  in  the  coal 
trade.  Doubtless  many  shareholders  would  think  that  having 
made  profits  equal  to  8  per  cent,  of  the  capital  a  dividend  of 
5  per  c«nt.  might  be  paid,  but  the  directors  after  due  con- 
sideration decided  that  this  time  of  national  crisis  was  not  the 
time  to  increase  dividends. 


Cleveland  and    Dnrliaiu    Electric   Power.  Ltd.— 

The  directors  report  that  daring  19U  the  capital  expenditure  on 
works  was  £14,915.  The  gross  profits,  which  have  been  adversely 
affected  by  the  war,  amnnnted  to  £36,839.  After  providing:  for 
debenture  interest  the  net  profit  ia  £16,826,  pins  £8,799,  brought 
forward.  The  directors  pr  )po8e  a  dividend  of  4  per  cent,  on  the 
preference  shares,  traneferriner  to  depreciation  and  renewals 
aoooant  £3,000,  redncine  expenses  of  issue  of  debentures  by  £1,000, 
and  carrying  forward  £  8.277. 

Wm.  Beardmore  &  Co..  Ltd.— The  Times  states  that 
the  profit  for  1914  amoanted  to  £219.142  (against  £164  230),  and 
£1>;6,947  was  brought  forward.  The  directors  place  £.50,000  to 
special  preference  dividend  reserve,  and,  after  paving  the  year's 
dividend  on  the  preference  shares,  recommend  a  ."i  per  cent,  divi- 
dend on  the  ordinary  shares,  leaving  £193,089  to  carry  forward. 
For  the  preceding  year  the  dividend  was  the  same. 

Vickers,  Ltd. — In  consequence  of  the  great  pressure  due 
to  the  war,  it  has  been  found  impossible  to  complete  the  yearly 
acconnts  for  presentation  at  the  ueual  date.  In  the  meantime,  the 
final  dividend  of  5  per  cent,  on  the  preferred  5  per  cent,  stock  and 
on  the  5  per  cent,  preference  shares  have  been  paid. 


iltrincbani   Electric   Supply,  Ltd.— "We  have   now 

received  a  copy  of  the  report  which  was  adopted  at  the  annual 
meeting  held  last  week.  There  were  88  new  installations  connected 
to  the  mains  during  1914.  The  acconnts  showeda  profit  of  £S,349. 
loclading  £2,776  brought  forward  the  amount  available  for  die- 
ttibution  was  £0,612.  Balance  of  preferred  dividend  required 
£1,059,  there  was  put  to  general  resjrve  £500,  and  to  depreciation 
of  maohioery  account  £1,500,  leaving  £5,50:i,  out  of  which  a  divi- 
dend of  lOd.  per  share  upon  the  deferred  shares.  Mr.  F  0.  Arnold 
has  been  elected  a  director.  We  understand  that  ihe  progress  of 
the  company  was  arrested  by  the  war.  For  the  first  month  or  so 
of  war  the  power  loads  showed  a  diminution  owing  to  short 
time  in  the  facfories,  and  when  Government  work  was  freely  given 
out  to%vards  the  end  of  the  year  there  was  a  lack  of  men  in  the 
woikihopg,  and  tbii  fact  then  and  still  prevented  the  company 
frjoi  reaping  the  benefit  that  would  have  endued  from  overtime. 
The  actual  output  was  less  than  in  19 13  owing  to  consumers' house- 
hold ecinomies  and  the  shorter  hours  on  power  loads.  Working 
expenses  were,  however,  redneed  in  spite  of  an  increase  of 
11  per  cent,  in  price  of  coal.  H  is  interesting  to  learn  from  Mr. 
G.  H.  Fawcus,  the  engineer  and  manager,  that  he  has  on?  large 
farm  on  the  mains  for  both  power  and  lighting,  and  one  more  at 
least  is  coming  on  within  the  next  few  weeks. 

VewHiarket  Electric   Light   Co.,  Ltd.— The  annual 

meeting  was  held  recently,  Mr.  F.  E.  Gripper  presiding.  The 
directors'  report  stated  that  during  1914  the  equivalent  of  1,015 
33-watt  lamps  had  been  connected,  making  the  total  30,744  lamps. 
The  profit  on  the  year'«  working,  with  £U6  brought  forward, 
amounted  to  £2,464,  and  after  deducting  £7:'.:i,  debenture  and 
other  interest,  £1,731  remained  available.  The  directors  recom- 
mended a  dividend  of  3J  per  cent.,  £650  being  carried  to  reserve 
for  renewal  of  plant,  leaving  £151  to  be  carried  forwSrd.  Mr. 
Gripper  said  that  the  dividend  recommended  was  \  per  cent,  less 
than  last  year.  But  for  the  war  they  would  have  had  a  record 
year.  Receipts  from  sales  of  current  had  fallen  off  ;  also  receipts 
from  wiring  account  by  £115.  Expenditure  had  increased  by  £40, 
this  being  mainly  due  to  rates  and  taxes.  The  balance  available 
for  distribution  was  less  by  £228  than  last  year.  The  report  was 
adopted. 

Aniericau    Telephone     and    Telegraph     Co.— The 

report  states  that  the  net  earnings  were  !*40,557,'.i77,  or  approxi- 
mately the  same  as  in  the  previous  year.  The  Interest  charges 
were  $8,223,163  and  the  dividends  at  the  regular  rate  of  3  per 
cent,  per  annum  were  .'?27,672,674.  Of  the  resulting  balance  there 
was  carried  to  reserves  $2,500,000  and  to  surplus  $2,262,139.  At 
the  end  of  the  year  the  number  of  stations  which  constituted  the 
system  in  the  Cnited  States  was  8,648,993,  an  increase  of  .'SIS, 976, 
includmg  168,177  connecting  stations  ;  2,885,98.'>  of  these  were 
operated  by  local,  cooperative  and  rural  independent  companies  or 
associations  having  sub-licence  or  connection  r^ntracts,  so-called 
connecting  companies.  The  Bell  telephone  toll  lines  of  the  United 
States  now  reach  70,000  places,  from  substantially  all  of  which 
messages  can  be  telephoned  to  the  nearest  telegraph  office. — 
Finn)irial  Tinier. 

Companies  Struck  Oft  the  Register.— The  following 

companies  have  been  struck  off  the  Register,  and  are  accordingly 

dissolved  :  — 

British  Tungsten  Metals  Syndicate. 

Electrical  Regulators  and  Economisers. 

Frank  Sutar  «  Co. 

Goiwitz  [4  Co.  Aluminium  Fabrik  Wcilar  (Rhon)  AktiengeeellBoball. 

Indestructible  Accumulators 

Indicating  Fuse  and  General  Manufacturicg  Co. 

International  Electric  Transport  and  Enterprise    Co.,    of    Alsace 

Lorraine. 
Kellogg  Manufacturing  Co.  (Europe). 
Leeds  and  Bradford  District  Electric  Railways. 
Reis  Oil  Fuel,  Gas  Producer  and  Burner. 
Soientiflo  lUumination. 
Telephone  Disinfecting  Co. 

Clyde  Valley  Electrical  Power  Co.— The  report  for 

the  half-year  ended  December  31st  last  states  that  the  profit 
amounts  to  £37,662,  plus  £37,662  brought  forward.  After  pay- 
ment of  the  dividends  on  preference  shares  to  October  31st,  1914, 
amounting  to  £9,000,  and  after  adjusting  interest  and  transferring 
£12,500  to  contingency  fund  for  depreciation,  4:3.,  there  remains 
£33,826.  The  directors  recommend  that  £3,290  be  transferred  to 
special  reserve,  £10,000  applied  in  writing  down  cost  of  Acts, 
1901,  1904  and  1912,  and  £9,00u  provided  for  the  dividend  on  pre- 
feren:e  shares  to  April  30th,  1915,  leaving  £11,635  to  be  carried 
forward. 

Gateshead    and   District    Tramways  Co..  Ltd.— A 

dividend  at  the  rate  of  6  per  cent,  per  armum,  and  a  bonus  of 
ii<.  per  eh  ire  (together  12s.  per  share),  on  the  ordinary  shares, 
making  9  pjr  cent,  for  the  year,  are  announced. 

Stock  Exchange  >'otice.—The  Treasury  has  authorised 

dealings  in  the  following  securities  : — 

Bimbiy  Electric  Supply  and  Tramways  Co.,  Ltd.— 13,000  "new  "  ordinary 
shares  of  £10  eaob, 

Howard  &  Bullough,  Ltd,— An  interim  dividend  at 
the  rate  of  10  par  cent,  per  annum,  less  income  tax,  on  the  ordinary 
(■hares  is  announced  for  the  past  quarter. 

Company  Meetings.— The  annual  meetings  of  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  and 
the  Brush  Electrical  Engineering  Co., Ltd.,  were  held  on  Monday  in 
London.    We  shall  report  the  proceedings  in  our  next  issue. 
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I'nited  Tramways,  Ltd. 

^[K.  W.  M.  .\c\voRTH  presiiM.  on  Friday  last,  over  the  annual 
meeting  held  at  Electrical  Federation  Offices,  Kingsway.    The 
Chairman  said  that  the  shareholder.?  outside  the  London  and 
Sjihiirhnn  Traction   Co.  only  held  about  3   I3er  cent,  of  the 
.«!tock.    The  work  of  the  reconstiiiction  of  the  Hammersmith 
lines  had   been    completed,   bringing  up   the    expenditure    to 
f6'2.O0O.     Pending  the  c^impletinn  and   sale  of  those  lines   to 
the  L.C.O..  they  were  paying  interest  and  sinking  fund  charges 
upon  the  amount  advanced  for  the  reconstruction.  .£12.500  had 
been  apjironriated  to  reserve  for  reconstruction  and  renewals 
out  of  profits,  while  £29,000  had   been   charged  against   that 
fund.     Tliat   amount  was  almost  whoUv  represented    by  the 
reconstniction  of  thi'  line  from  Brentford  to  Hounslow,  which 
was  originally  opened  in  1901.     After  allowing  for  that  annro- 
priatinn  there  remained  a  balance  of  jEft.142,  of  which  f 0,250 
had  been  distributed  in  nayment  of  a  dividend  at  the  rate  of 
5  per  cent,   on  the   preference   shares  last  July.     The  traffic 
receints,   aiuounting  to  f.316,000,  showed   a    decrease  of  over 
fll.TOO;  the  car  mileage  run  was  some  410,000  miles  le.ss  than 
■  the   previous  vear,  and   the  receipts   per  car  mile  showed   a 
decrease  of  .O.Sd,     In  the  first  seven  months  of  the  year  the 
jiassenger  receints  were  f  2,21.^  in  e.vce.ss  of  those  for  the  corres- 
jxinding  period,  and  the  receints  per  car  mile  showed   an  in- 
c.vea.se  of  .17d.     At  the  end  of  the  year,  however,  that  increase 
in  receipts   had   been   turned   into  a   decrease  of  £11.793.     .\t 
the  conmiencement  of  Aueuot  thev  were  compe]le<l  to  reduce 
their  services  very  considerably  owinc  to  the  number  of  motor- 
men  and^condnctors  who  were  called  nn  as  Uesevvists.     Over 
"i  per  cent,  of  the  staff  were  now  sen'ing  with  the   Army  or 
X-'vv.     In  addition,  a  considerable  number  hnd  since  the  war 
ch'sted  in  the  new  forces,  and.  although  new  m«>n  had  been 
taken   on.    thev   were    still    coii=iderabIv   below   their   normal 
rnnnher.     Oricrinallv  they  had  S35  moformen  and  conductors; 
now  they  onlv  had  filW,     .\nait  from  the  reduced  services,  the 
receints  de^roased  owing  to  the  e'irlier  closing  of  the  public- 
house.s   and   the    decreased   street  lichting.     He  said   l.Tst  vear 
that  he  thousht  their  affairs  liad   touched  bottom,   and  their 
traffics  for  the  first  half  of  1914  showed  that  but  f<^r  the  war 
the  vear  would  hive  compared  favournWy  ivith  1913.     Unfor- 
tunntelv.   the   working  expense"   in  1914  did  pot  decrease   in 
proportion  to  the  car  mileage.    With  the  excention  of  the  item 
of  running  expenses,  the  working  expenses  remained  more  or 
less  constant,    although   the  car  mileage  had  eonsiderablv  de- 
ceaoed.     Tlie  companv  had   ioined  in   the  T.O.T.  Mutual   .\id 
Fund  for  the  nurpoce  of  criving  heln  to  the  dervendents  of  those 
of  the  st^ff  who  had  ioined  the  Colours.    Thev  had  done  what 
thev  could    to    encournrre   incroa,«/vl    trnffic   hv   issuing   ch^ap 
fares  for  children,  and  thev  had  obtained  powers  to  run  trailer 
cars  and  crrv  nassencers  in  excess  of  the  authorised  number 
at  timps  wlien  there  wa,s  a  rush  of  traffic. 

Ijord   Knttsford   seconded  the  motion  and  the  re[xirt  was 
adopted. 

Metropolitan  Electric  Tramways.  Ltd. 

Mr.  E.  Garckb  presided  on  Friday  last  week  over  the  annual 
meeting,  held  at  Electrical  Federation  0£fic<>s,  Kingsway.  The 
Chairman  said  that  in  the  early  part  of  last  year  they  had 
reason  to  hope  that  the  results  of  the  year's  working  would 
be  materially  better  than  was  shown  by  the  accounts.  Up  to 
the  1st  of  August  the  traffic  receipts  were  £7,0(X)  greater  than 
those  for  the  coiTesponding  period  of  1913,  and  the  receipts 
per  car  mile  showed  an  increase  of  .22d.  By  the  end  of  1914, 
however,  this  increase  in  the  receipts  had  been  turned  into  a 
decrease  of  £8,500.  At  the  commencement  of  August  the  com- 
pany was  compelled  to  reduce  the  services  very  considerably, 
owing  to  the  number  of  motormen  and  conductors  who,  as 
Reservists,  were  recalled  to  the  Colours,  and  25  per  cent,  of 
the  total  staff  were  now  serving  with  tlie  Army  and  Navy. 
Apart  from  the  reduced  services,  the  receipts  decreased  owing 
to  the  earlier  closing  of  shops,  and  because  of  the  restricted 
street  lighting.  _  There  was  now_  but  little  traffic  after  about 
10  o'clock  at  night  in  the  disti'icts  served  by  the  company's 
tramways.  Unfortunately,  the  working  expenses  did  not 
decrea.se  in  direct  proportion  to  the  reduction  of  the  receipts, 
for,  with  the  exception  of  the  expenditure  on  electrical  power 
and  on  wages  account,  the  item  of  working  expenses  remained 
more  or  less  constant  irrespective  of  tlie  car  mileare,  and  even 
the  wagesbil!  had  not  been  reduced  in  projxirtion  to  the  re- 
duced services,  because  duiing  the  past  year  they  conceded  the 
men  an  increase  in  the  rate  of  pay.  A  matter  of  some  interest 
to  the  public  in  connection  with  the  traffic  arrangements  of 
the  company  was  the  extension  of  through  .services  between 
the  tramways  operated  by  the  company  and  the  tramways  of 
the  London  County  Council.  Since  September  last  through 
services  of  cars  had  been  operated  between  Barnet  and  Euston 
and  Moorgate  Street  via  the  .Archway  Road.  Pa&sengers  on  the 
Barnet  line  could  also  now  book  through  to  Charing  Cross 
from  North  Finchley  via  the  Highgate  Tube  Railway.  At 
Stamford  Hill  the  company  and  the  L.C.C.  had  agreed  to 
issue  Id.  transfer  tickets  between  each  other's  systems. 
Through  booking  arrangements  were  also  about  to  be  estab- 
hshed  at  Golders  Green  between  the  company's  Finchley  Road 
line  and  the  Hampstead  Tube  Railway  as  far'ns  Charing  Cross, 
and  at  Scrubbs  Lane  between  the  company's  line  from  Harles- 
den  and  the  L.O.G,  tramways  aS  far  as  Hammersmith.  Cheap 
tickets  were  now  issued  to  children  under  foutt^en  years  of 


age  on  week-days  between  the  hours  of  8.30  a.m.  and  5.30 
p.m.  It  afforded  the  directors  much  satisfaction  to  be  able 
to  give  the  public  these  improved  travelling  facilities,  although 
that  company  did  not  derive  much  pecuniai-y  benefit  from 
them.  The  accounts  did  not  call  for  much  explanation.  They 
had  exiJended  on  capital  account  during  the  year  £'13,263. 
They  had  had  to  increase  the  suspense  account  by  about 
£'2,0()0  in  respect  of  interest  and  expenses  in  connection  with 
the  Watford  and  Bushey  undertaking,  which  had  not  been 
prcx;ee<led  with,  because  they  decided^  that  the  district  could 
be  l>etter  serve  by  omnibuses.  They  had  increased  the  recon- 
struction and  renewals  fund  investnient  bv  about  £30,000,  and 
a  full  list  of  the  investments  in  which  the  fund  of  £138,893 
wa.s  invested  was  now  apjiended  to  the  report.  It  was  very 
nearly  eleven  years  since  the  first  of  their  lines  was  opened 
for  electrical  working.  During  that  period  they  had  built  up 
large  reserves  for  the  puiT)ose  of  providing  for  the  renewal 
of  the  hues,  as  they  were  worn  out,  and  it  was  a  very  satis- 
factory feature  that  the  lines  had  all  been  maintained  in  excel- 
lent condition,  .so  firr,  almost  entirely  out  of  revenue,  and  that 
the  large  fund  which  they  had  accunmlated  was  available  to 
meet  any  abnormally  heavy  expenditure  on  track  renewals 
which  might  be  necessary  in  future.  About  95  per  ceHt.  of 
the  whole  of  the  share  capital  of  this  companv  was  now  held 
by  the  London  and  Suburban  Traction  Co.,  "Ltd.,  and  onlv 
about  8  per  cent,  of  the  preference  and  about  2  per  cent,  of 
the  ordinary  shares  were  in  the  hands  of  other  shareholders. 
The  pohcy  of  the  company  was,  therefore,  now  directed  by 
the  board  of  the  London  and  Suburban  Traction  Co.,  Ltd.  On 
former  occasions  he  had  explained  that  since  the  control  of 
this  company  had  passed  over  to  the  London  and  Suburban 
Co.  efforts  had  been  made  to  minimise  the  competition  between 
the  omnibuses  and  the  tramways,  and  consideralDle  progress 
had  been  made  in  that  direction,  but  a  complete  elimination 
of  competition  w.as  not  possible,  and  they  could  not  hope  to  do 
more  tlian  establish  such  co-ordinated  w^orking  arrangements 
as  would  secure  to  each  company  its  fair  share  of  the  com- 
bined revenues,  and  further  negotiations  were  proceeding  with 
a  view  to  adjusting  the  divergent  interests  on  that  basis.  'ITic 
company  and  tlie  staff  contributed  to  a  fund  fonned  by  the 
allied  London  traction  undertakings  for  the  purpose  of  assist- 
ing the  dejx-ndents  of  tho.se  employes  who  had  joined  the 
Colours,  and  he  a.sked  the  shareholders  to  sanction  the  contri- 
butions which  the  company  was  making  to  that  and  other 
war  relief  funds. 

Mr.   C.   G.   TriU'TMFii-n   seconded   the   motion,    which   was 
ciinicd. 


South  Metropolitan  Electric  Tram«ay.«i  and 
Lightinj?  Co.,  Ltd. 

'IhiK  annual   meeting   was  held  on    Friday  last  at  Electrical 
Federation   Oflices,   Kingsway.     Mr.   C.  G.    TkgeTMFIER,   who 
presided,  said   that  the  working  account   of  the  traction   sec- 
tion .showed  a  balance  of  £22,385,  or  an  increase  of  £1,112.  The 
traffic  receipts  fiom  the  tramways  were  adversely  affected  by 
war  conditions,  and  in  place  of  a   very  considerable  increase 
which  was  indicated  during  the  first  -even  months  of  the  year 
there  was  a  decrease  at  the  end  of  £374.    On  the  other  hand, 
the  net  profit  on  the  working  of  their  motor  'buses  was  £1,.3.52 
more,  owing  to  their  having  had  the  benefit  of  their  running 
for   the   whole  of  the  year,  instead  of  for  only  five  months 
during  the  previous  year.    The  electricity  supply  section  of  the 
business  wuk  still  more  adversely   afVivtvd  by  the  war  condi- 
tions than   the   traction  section.     .Although  there  was  an  in- 
crease of  271  in  the  number  of  consumers  connected,  which 
was  .a  larger  increase  than  they  had  ever  had  previously   in 
any  one  year,  the  revenue  from  the  sale  of  current  to  private 
consumers  was  only  £t).54  more  than  in  the  preceding  year. 
That  comparatively  small  increase  wae  attributable   solely  to 
the    re^strictions    upon    lighting    imiiosed    by    the    authorities 
since  the  outbrcnk  of  war,  and  the  fact  that  they  were  able 
to  show  even  a  .small  increa.se  under  the  conditions  that  had 
prevailed   must  be    regarded  as   satisfactory  evidence  of  the 
progressive  character  of  the  business.    With  a  return  to  normal 
conditions  there  could  be  little  doubt  as  to  its  continuous  and 
piofitable  development.     The  capital  expenditure  during  the 
year  amounted  to  £4.960,  practically  the  whole  of  which  was 
spent  upon  the  lighting  undertaking,  £3.947  being  expended 
oil  the  extension  of  the  mains.     Expenditure  of  that  nature 
became  necessary  as  the  districts  comprised  within  their  large 
area  of  supply  became  settled,  and  it  was  likely  to  be  increas- 
ingly remunerative.    The  net  profit  for  the  year,  after  setting 
aside  £3.000  to  the  renewals  fund,  the  same  as  in  the  previous 
year,   amounted  to  £15,966,     With  the  amount  brought  for- 
ward they  had  £16.721  available  for  distribution.     Tliey  pro- 
posefl  to  place  .£4..500  to  the  reserve  fund,  to  pay  a  dividend  on 
the  6  per  cent,  preference  shares  in  respect  of  the  year  1913, 
and  an  instalment  of  1  per  cent,  in  respect  of  the  year  1914. 
That  would  leave  £;>51  to  be  carried  forward.     30"per  cent. 
of   the  compnnv's   staff — in   fact   nearly    the   whole  of   those 
eligible — had  joined  the  Forces,  and  the  whole  of  the  pre.sent 
staff  were  contributing  to  the  fund  which  had  been  orcaniBe<l 
by  the  companies  with  whom  they   were  associated,  for   the 
assistance  of  the  dependents  of  those  of  their  employ^  who 
had  enlisted.    The  companies  themselves  subscribed  an  equa.1 
amount  to  that  contribut<>d  by  the  men. 

Mr.  E.  Gahcke  seconded  the  resolution,  which  was  carried 
unanimously. 
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liiiildford  Electricity  Supply  Co.,  Ltd. 

DuRlXG  1911  the  company  made  satisfactory  progress,  the 
gross  receipts  being  £l"2,3o6,  showing  an  increased  revenue  of 
£571.  There  was  a  balance  on  the  revenue  account  of  jE3,947 
(after  crediting  depreciation  fund  account  with  ;£1,000)  as 
I'orapaivd  with  f4,044  for  1913.  .\fter  making  provision  for 
debenture  interej^t,  dividend  on  preference  shares,  etc.,  and 
placing  £2oO  to  the  credit  of  reserve  fund  account,  they  had 
A'1.149  available  for  distribution,  out  of  which  they  recom- 
mended the  payment  of  a  dividend  at  the  rate  of  5  per  cent., 
less  tax,  on  the  ordinary  shares,  absorbing  £760,  thereby  leav- 
ing £390  to  be  carried  forward. 

year.  Connections.  Tolal  Revenue.     Total  Costs.       Gross  Profit. 

1912        969    i;i0,069    jgS.lU    ;C4,955 

1913        1,090    £ni.786    ;t6.492    ;i:5,294 

1911        1.193    ;^12,356    ;£:7,409    £i,947 

This  company,  in  common  with  most  companies  of  a  like 
nature,  has  suffered  during  the  latter  portion  of  last  year  by 
the  diminution  in  the  sale  of  electncity,  and  also  in  the 
increased  cost  of  production  of  same,  in  consequence  of  the 
war.  Mr.  J.  A.  C.  Younger  resigned  his  position  as  a  director 
of  the  company  in  September,  and  Mr.  E.  E.  Pullman,  who 
had  previously  acted  as  a  director,  was  elected  to  the  vacancy. 


Units    sold— Lighting         

I^ower   and    Ue:iting 


H.r.   of   Motors  Connected 

Total   Number    of  Connections    ... 


1914.  1913. 

:W9.H11     370,125 

ti9t),6«0     672,475 


!,47l 


1.195 


1,012,600 


810 
1 .090 


Soutii  London  Electric  Supply  Corporation,  Ltd. 

The  annual  meeting  was  held  on  March  iord,  at  the  Cannon 
Street  Hotel,  E.G.  Mr.  J.  .\therto.v,  who  presided,  said  that 
dmiug  the  first  half  of  the  year  excellent  results  had 
been  obtaine<:l  in  re.'^iject  to  additional  lamps  connected, 
revenue  obtained,  and  gixiss  profit  earne<l.  The  increase  in 
units  sold  was  431, -567,  or  I63  jier  cent,  for  the  half-year,  and 
they  had  eveiy  reason  to  hope  that  this  rate  of  progress  would 
have  been  continued  in  the  second  half-year,  but  the  outbreak 
of  war  had  the  immediate  effect  of  reducing  their  output, 
which,  however,  was  gradually  recovering  to  normal  in  Sep- 
tember, when  in  the  latter  part  of  that  month  the  regulations 
in  respect  to  the  disuse  of  outside  lighting  were  put  into  force, 
thus  instantaneously  forcing  down  their  output  for  lighting 
l)urix)ses.  They  had  especially  felt  this,  as  the  shopping  dis- 
tricts in  their  area  of  supply  tlepended  largely  upon  electricity 
for  outside  illumination.  ITiese  restrictions  still  remained  in 
force,  but,  notwith.standing,  the  total  units  sold  during  the 
year  amounted  to  6,153,'241,  and  showed  an  increase  over  the 
previous  year  of  41'2,01.5,  or  7.2  per  cent,  for  the  fuU  year. 
Tlie  extended  use  of  electricitj'  for  power  purposes  had  largely 
ctintributed  to  this  satisfactory  result,  for  during  the  year  98 
motors  of  9'SS  h.p.  had  been  connected  to  the  mains,  making  a 
total  of  6,304  h.p.  on  consumers'  premises.  Further,  the  addi- 
tional connections  amounted  to  1,355  kw.,  or  the  equivalent 
of  38,742  35-watt  lamps,  and  nearly  10,000  in  excess  of  any  pre- 
vious year.  This  constituted  a  record  for  any  one  year  since 
the  commencement  of  their  operations.  The  gross  revenue 
had  increase<l  by  £3,385,  and  the  working  costs  from  £23,475 
to  £25,431.  The  profit  had  thus  increased  £1,429,  which  was 
satisfactorj'.  as  the  period  under  review  included  five  months 
of  war;  and  notwithstanding  increase<l  costs  for  labour,  coal, 
and  in  fact  for  all  commodities  used  in  their  business,  the  total 
cost  per  unit  sold  worked  out  at  the  satisfactory  figure  of  .99d. 
per  unit  sold,  as  compared  with  .98d.  in  1913.  The  capital 
expenditure  during  the  year  amounted  to  £11,487,  of  which 
£1,081  was  for  buildings,  machinery  and  plant;  £1,331  for 
coal  elevating  and  mechanical  stoker  plant;  mains  £5,382, 
and  transformers  and  meters  £1,946,  and  on  special  items, 
in(;luding  construction  of  show-rooms  and  for  plant  on  hire, 
etc.,  £1,493  net,  after  writing  off  £978  for  depreciation.  They 
were  satisfied  that  the  expenditure  incurred  on  the  show-rooms 
would  well  repay  them.  After  referring  to  the  withdrawal  of 
the  London  electric  supply  Bills,  the  Chairman  said  that  at 
the  last  meeting  they  took  powere  to  create  £50,000  new 
capital,  divided  into  10.000  6  per  cent,  cumulative  preference 
shares  of  £5  each,  and  of  these  6.000  were  offered  for  sub- 
scription to  the  existing  shareholders  and  debenture  stock- 
holders of  the  company  and  were  fully  subscribed.  In  view 
of  the  momentous  events  which  had  taken  place  since  the 
date  of  issue,  he  thought  they  might  congratulate  themselves 
upon  having  made  the  issue  when  they  did,  thus  providing 
the  company  with  funds  so  that  it  might  actively  prosecute 
its  business.  During  the  latter  part  of  the  year  they  co-opted 
as  directors  Mr.  ■!.  B.  Braithwaite  and  Mr.  H.  B.  Renwick.  of 
the  CVjunty  of  London  Electric  Supply  Co.,  Ltd.,  that  com- 
pany having  acquired  a  considerable  financial  interest  in  the 
company  with  a  view  to  their  closer  relationship  and  for  mutual 
assistance,  their  areas  of  supply  being  contiguous.  They  were 
fortunate  in  securing  the  a.ssistance  of  these  two  gentlemen, 
whose  presence  on  the  board  would  add  considerable  strength 
to  the  directorate.  They  had  had  unrivalled  experiejice  in 
dealing  with  electric  supply  problems,  particularly  in  connec- 
tion with  the  development  of  electric  supply  in  London,  and 
this  should  prove  of  great  benefit  to  the  company,  not  only  in 
developing  their  own  bu,siness,  but  also  in  dealing  with  the 


broader  question  of  the  London  electric  supply  problem  and 
the  many  troublesome  and  compUcated  points  arising  from  it. 
About  25  per  cent,  of  their  normal  establishment  having 
joined  the  Coloui-s,  this  representing  nearly  50  per  cent,  of 
the  eligible  men  in  the  company's  employ,  a  point  had  now 
been  reached  making  it  inadvisable  for  any  more  employes 
to  leave  the  company's  service  for  the  Colom's,  as  the  prin- 
cipal <lepartmeuts  would  then  become  under-manned,  a  condi- 
tion of  aft'aiis  which  would  be  serious  in  view  of  the  public 
service  w-hich  was  being  given,  and  of  the  fact  that  a  large 
number  of  factories  in  Lambeth  were  working  directly  or 
indiret'tly  on  Government  \\ork  and  depended  almost  wholly 
upon  their  .supply  for  driving  their  machineiy  and  lighting 
their  premises.  Much  as  they  congratulated  those  men  who 
had  left  to  serve  their  King  and  country,  it  must  not  be  for- 
gotten that  tlmse  who  were  compelled  to  remain  behind  on 
this  public  work  and  its  maintenance  carried  serious  responsi- 
bility, much  of  which  could  only  be  entrusted  to  specially- 
trained  men  possessing  the  necessary  skill  and  experience. 
They  were  making  money  allowances  to  all  those  who  had 
enlisted,  and  although  this  would  be  a  heavy  burden,  the  board 
felt  sure  they  would  think  it  only  right  that  their  dependents 
and  others  should  be  well  looked  after  in  the  breadwinner's 
absence;  and  to  those  men  who  were  still  in  the  company's 
.service,  war  bonuses  on  a  graduated  scale  were  being  given 
to  assist  them  in  the  extra  cost  of  living.  There  had  been, 
and  were  stdl,  many  difficulties  to  contend  with  in  the  proper 
maintenance  of  their  supply,  and  coal  bulked  largely.  At 
times  there  had  been  serious  difficulty  in  obtaining  adequate 
supplies,  principally  owing  to  congestion  on  the  railways  due 
to  the  movement  of  troops  and  military  stores,  and  to  the 
great  shortage  of  railway  wagons,  and  to  the  lessened  output 
fiom  the  collieries  owing  to  so  many  of  the  miners  having 
enlisted.  They  were  having  to  pay  considerably  in  excess  of 
their  contract  prices  for  some  of  their  coal,  and  although  they 
raised  their  charge  for  supply  to  some  of  their  consumers  early 
last  year,  it  might  again  be  necessary  to  further  increase  the 
rates  to  compensate  them  for  the  considerably  greater  expenses 
t<i  which  they  were  committed  under  the  prevailing  condi- 
tions. The  available  balance  was  sufficient  to  pay  a  dividend 
of  oi  per  cent,  on  the  ordinary  shares,  as  in  1913.  and  still 
leave  sufficient  to  pay  a  further  1  per  cent,  on  the  ordinary 
share  capital,  but  having  regard  t-o  the  unknown  conditions 
through  w'hich  they  might  have  to  pass  during  the  present 
year,  they  considered  that  the  interests  of  all  concerned  would 
be  better  served  by  paying  a  dividend  of  5  per  cent,  for  the  past 
year,  which  woidd  enable  them  to  strengthen  their  cash  re- 
sources 1iy  carrying  forward  £2.898,  against  £727,  thus  making 
it  possible,  if  circumstances  were  favourable,  to  initiate  the 
payment  of  interim  dividends  on  the  ordinaiy  shares. 

Mr,  .\.  !M.4DGE  (a  shareholder)  seconded  the  motion,  w'hich 
was  adopted  without  discussion. 


British  Insulated  and  Helsby  Cables,  Ltd. 

Dr.  E.  K.  Muspr.wt  presided  at  the  annual  meeting,  held  at 
Liverpool,  on  March  22nd.  He  said  the  profit  for  1914  was 
£277,425,  an  increase  of  £30,077.  The  results  were  very  satis- 
fr.ctory  considering  that  the  profits  were  greater  than  the 
company  had  made  in  any  previous  year,  and  that  for  about 
half  the  year  the  working  had  been  under  war  conditions.  The 
extra  profits  were  not  due  to  orders  for  war  sunplies.  Work 
had  been  done  both  for  the  War  Ofiice  and  the  .Admiralty, 
but  the  total  was  not  large  enough  to  mateiially  affect  the 
earnings  as  a  whole.  The  war  had  affected  business  with  many 
of  the  company's  best  customers,  such  as  municipal  corpora- 
tions and  large  electric  light  and  power  companies,  who  had 
ordered  less  than  they  would  have  done  in  normal  times.  On 
the  other  hand,  the  comnany  had  done  a  much  larger  business 
than  before  the  war  with  neutral  countries.  No  consignment 
of  manufactures  on  the  prohibited  list  had  been  despatched 
to  any  neutral  country  without  the  knowledge  and  consent 
of  the  British  Government  or  without  care  to  prevent 
them  reaching  an  alien  enemy.  Tlie  general  result  had  been 
that  the  company's  factories  had  been  very  busy  throughout 
the  whole  of  the  year,  and  the  unexecuted  orders  in  hand  at 
the  nresent  time  were  more  than  ever  before.  A  considerable 
number  of  the  coinpanv's  staff  had  Joined  the  forces,  and  both 
they  and  tbfir  dependents  had  been  liberally  dealt  with  by 
the  board.  The  staff  and  workpeople  had  also  on  their  part, 
by  voluntary  weekly  .'^ubscriptinn,  contributed  to  relief  funds 
to  the  extent  of  over  £1,000  The  company  was  now  paving  a 
war  bonus  to  its  employes  to  meet  the  enhanced  cost  of  livinc. 
Having  regard  to  the  good  results  of  the  year'.s  trading  the 
directors  had  felt  justified  in  settins  aside  £25,000  towards  the 
fnrmntion  of  a  pension  fund,  which  had  been  under  considera- 
tion for  several  years  past.  Tliey  felt  they  could  hardly  ex))ect 
to  retain  in  their  sei"vice  the  veiT  best  men  without  some 
such  provision,  and  they  felt  that  the  formation  of  such  a 
fund  was  in  the  best  interests  fif  the  company  and  the  share- 
holders, and  that  in  making  it  they  -nere  following  the  example 
"f  the  Grivernnient  and  many  large  and  succes.«ful  companies 
The  extincuishiug  of  the  item  of  patents  and  soodwill  had 
much  stiencthened  the  bilance  sheet.  .Mluding  to  the  invest- 
ments of  the  companv,  the  Chairman  said  they  now  stood  at 
£531,42.3.  as  compared  with  £525.828  in  the  previous  year;  a. 
valuation  of  the  investments  had  been  made,  with  the  result 
that  the   figure  came  out  at  some  thousands  more  than  the 
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.iiiiount  appealing  ia  ihe  balance  sheet.  The  twu  companies, 
namely,  the  Midland  Electric  Corporation  for  Power  Distribu- 
tion, Ltd.,  and  the  Electric  Supply  Co.  of  Vict<:iria,  Ltd.,  iu 
which  the  British  Insulated  held  considerable  interests,  were 
makmg  satisfactory  progress,  and  the  Automatic  Telephone 
Mfg.  Co.,  Ltd.,  in  which  the  British  Insulated  also  had  a 
large  shareholding,  was  now  for  the  first  tiine  paying  a  divi- 
dent  of  3  per  cent,  on  its  ordinary  shaies,  the  profits  having 
risen  from  ±''24,166  to  i;38,'i63,  an  increase  of  ±14,097.  The 
cash  resources  of  the  British  Insulated  Co.  now  amounted  to 
no  less  a  sum  than  £'IH),86-2,  and  the  directors  considered, 
especially  under  present  war  conditions,  that  this  strengthened 
the  position  of  the  company  very  much  indeed  and  brought 
many  contracts  which  it  would  otherwise  be  impossible  to  deal 
with.  One  such  contract  at  present  in  hand  was  for  the  Aus- 
tralian Government,  amounting  to  about  ±600,000. 
The  report  was  adopted. 


Automatic  Telephone  Manufacturing- 1 Co.,  Ltd.     , 

At  the  thii-d  annual  meeting,  held  in  Liverpool  on  March 
A!nd,  Mr.  James  Taylor  (Chair-man)  said  the  profit  i'ur  the 
year  amounted  to  ±38,'i48,  an  increase  of  ±14,USl,  which  indi- 
cated satisfactory  progress.  In  recommending  a  3  per  cent. 
dividend  they  felt  that  in  present  times,  if  able  to  pay  a  small 
dividend  they  should  do  so,  as  investors  had  so  many  calls  on 
their  incomes,  which  were  already  in  many  cases  reduced. 
There  had  been  a  substantial  increase  in  the  company's  turn- 
over during  the  year,  and  this  increase  was  chiefly  due  to  the 
fact  that  a  good  start  had  been  made  in  executing  the  orders 
for  automatic  exchanges  referred  to  in  his  report  of  last  year. 
The  present  position  of  the  automatic  section  of  the  busme.ss 
was  as  follows: — The  four  exchanges  at  Epsom,  the  General 
Post  Ofiice,  Simla  in  India,  and  Cordoba  in  Argentina,  con- 
tinued to  work  well,  and  to  the  satisfaction  of  the  purchasers. 
The  tratfic  on  these  exchanges  had  increased  at  a  greater  rate 
than  was  usual  with  exchanges  worked  on  the  manual  system, 
and  in  consequence  extensions  of  the  plant  had  already  been 
called  for.  The  exchange  at  Eosario  refeiTed  to  last  year  had 
been  completed,  and  was  working  satisfactorily.  Quite  re- 
cently the  automatic  exchange  at  Accrington  had  successfully 
been  brought  into  service.  The  company  had  also  in  hand 
exchanges  for  Leeds,  Newport,  Blackburn,  Chepstow,  Paisley 
and  Portsmouth,  on  all  of  which  good  progress  had  been  made, 
and  all  of  which  the  company  was  prepared  to  complete  this 
year,  but  some  delay  might  arise  in  bringing  them  into  use  on 
account  of  circumstances  beyond  the  control  of  the  company. 
From  the  reports  of  those  working,  both  here  and  abroad,  they 
felt  eveiy  confidence  in  the  future  of  automatic  telephones. 
During  the  year  the  company  had  continued  to  receive  assist- 
ance from  the  Automatic  Electric  Co.  of  Chicago,  but  it  w;is 
satisfactory  to  know  that  they  were  now  able  to  manufnctuie 
in  this  counti-y  all  except  a  small  percentage  of  the  equipment 
of  an  automatic  exchange.  The  general  business  of  the  com- 
pany during  the  year  in  ordinary  telephone  and  telegraph  in- 
struments had  been  satisfactory,  and  at  considerable  incon- 
venience they  had  undertaken  work  for  the  .\dmirnltv  an<l  tlie 
War  Office. 
Tlie  report  was  adopted. 


Madras  Electric  Tramways  (1004),  Ltd. 

Thi;  annual  meeting  was  held  on  March  23rd  at  Dashwood 
House,  E.G.,  Mr.  A.  M.  Qdill  presiding. 

In  proposing  the  adoption  of  the  report,  the  Chairman  said 
the  accounts  for  1914  showed  a  balance  from  running  account 
of  ±21,3.56  as  compared  with  ±20,975,  an  increase  of  ±381,  or, 
say,  IJ  per  cent.  The  gross  receipts  amounted  to  Es.  6,66,633, 
compared  with  Rs.  6,44,201  in  1913.  An  increase  of  8.7  per 
cent,  was  shown  for  the  first  seven  months  of  1914,  but  after 
war  was  declared  bu.siness  in  Madras  suffered  in  common  with 
that  of  all  other  places,  and  during  the  last  five  months  of  the 
year  the  traffic  receipts  steadily  fell.  The  increase  for  the  whole 
year,  therefore,  was  only  3. .5  per  cent.  They  were  still  suffer- 
ing from  the  depression,  the  receipts  this  year  to  the  middle 
of  March  being  2.2  per  cent,  less  than  the  corresponding 
period  of  1914,  but  ptjihaps  they  had  reason  to  be  thankful 
that  things  were  no  worse.  The  number  of  passengers  carried 
in  1914  was  17,622,219,  an  increase  of  5.22  per  cent.  The  cost 
nf  running  had  shown  an  increase,  due  chiefly  to  repairs  ren- 
dered necessaiy  by  the  monsoon  (which  was  unusually  severe 
last  year),  and  the  net  increase  from  running  was  accordingly 
only  li  per  cent.  At  the  last  meeting  he  informed  them  that 
Government  had  suggested  a  scheme  of  road  widening  in 
Chintadripet,  which  would  have  enabled  another  line  of  rails 
to  be  laid  in  that  district.  As  the^e  negotiations  had  been 
proceeding  for  some  years  the  board  decided  that  Mr.  Gray 
should  visit  Madras  and  endeavour  to  effect  a  settlement,  be- 
cause until  a  divereion  of  the  line  was  made  it  was  impossible 
to  proceed  with  any  extension.s.  or,  indeed,  to  develop  the 
existing  hnes  further.  As  neither  the  Corporation  of  Madras 
nor  the  company  could  contribute  towards  the  cost  of  street 
widening,  another  route  had  to  be  considered,  and  the  diver- 
sion which  they  had  all  along  advocated,  viz.,  along  Mount 
Eoad,  over  Government  House  Bridge  and  along  Body  Guard 
Road  to  the  Central  Station,  had  now  been  sanctioned  by  the 
Corporation.    This  route  would  necessitate  the   widening  of 


G.jveinment  House  Bridge  and  Penitentiary  Bridge,  and  plana 
had  been  submitted  for  the  approval  of  Government.  Hb 
trusted  that  these  would  be  passed  without  undue  delay  and 
so  permit  the  development  of  the  undertaking  to  proceed.  A 
scheme  tor  providing  accommodation  for  the  natives  in  the 
suburbs  of  Madras  was  now  being  considered  by  Government 
and  the  Corporation,  and  he  was  glad  to  say  that  the  routes 
for  extensions  which  they  themselves  had  in  contemplation 
coincided  in  a  large  measure  with  those  recommended  by  the 
authorities,  but  the  distance  which  these  extensions  were  to 
be  carried  would  require  further  consideration.  Meantime, 
they  had  indicated  their  willingness  to  proceed  with  the  exten- 
sions gradually  as  soon  as  the  diversion  along  Mount  Eoad  had 
been  completed.  The  aiTangements  made  for  the  joint  manage- 
ment of  the  Madras  Electric  Supply  Corporation,  Ltd.,  and 
this  company  had  proved  satisfactory,  and  would  effect  sav- 
ings in  the  management  of  both  companies.  He  thought  it 
right  to  mention  that  the  company  had  a  contingent  liabilit)' 
in  respect  of  a  bank  loan  to  the  Madras  Electric  Supply  Cor- 
ixiration,  Ltd. 

Mr.  James  Gray,  in  seconding  the  motion,  referred  to  his 
recent  visit  to  Madra.s,  and  said  he  fully  concurred  in  the 
opinion  of  the  company's  representatives  there  that  the  diver- 
sion of  the  lines  should  be  via  Mount  Road  and  Body  Guard 
Road,  as  that  was  the  direct  route  between  the  northern  and 
the  southern  parts  of  the  city.  The  new  route  would  consti- 
tute, really,  a  trunk  line,  enabling  them  to  provide  a  more 
rapid  through  service,  and  it  would  also  permit  of  extensions 
to  various  parts  of  the  city  which  they  did  not  at  present 
touch.  Speaking  generally,  he  was  pleased  with  the  condi- 
tion of  the  undertaking.  The  permanent  way,  with  the  excep- 
tion of  two  small  sections,  had  now  been  laid  with  90-lb.  rails, 
which  were  in  very  good  condition.  The  buildings  were  of  a 
substantial  character  and  the  workshops  were  equipped  with 
all  the  tools  necessary  for  building  tramcar  bodies  and  for 
executing  repairs  to  the  rolling  stock.  A  petition  was  pre- 
.sented  to  him  praying  for  an  increase  in  the  rates  of  wages 
and  the  creation  of  a  provident  fund.  As  a  regular  system 
of  advancement  was  already  in  operation,  it  was  not  necessary 
to  grant  the  fonner,  but  the  creation  of  a  contributory  provi- 
dent fund  would,  he  thought,  be  a  good  thing  for  the  com- 
pany and  the  matter  was  now  under  the  consideration  of  the 
board. 

The  rep<irt  was  adopted. 


A  French  Investment  Co. 

The  reiKirt  for  1914  of  the  Societe  Centrale  pour  ITndustrie 
Electrique,  of  Paris,  whose  board  includes  representatives  of 
various  large  banks  in  Paris  and  leading  experts  in  the  elec- 
trical industry,  records  on  a  paid-up  capital  of  ±800,000  net 
profits  of  ±43,(XXJ,  which  sum  has  been  placed  to  a  special 
reserve  fund  iu  cons*.'quence  of  the  effects  of  the  war,  whilst 
the  balance  of  ±5.2(XI  from  1913  has  again  been  carrieil  for- 
ward. It  appears  that  the  war  effects  were  perceptible  in  the 
working  of  the  Compagnie  Centrale  d'Euergii  Electrique  in 
.\lgiers,  Oran,  Eouen  and  Chateauroux,  and  a  reaction  is 
apprehended  in  the  receipts  of  the  Socii5t6  des  Tramways  et 
Electricity,  of  Constantinople.  Tlie  capital  increase  of  the 
Compagnies  Reunies  Gazet  Electricite,  of  Lisbon,  was  carried 
out,  and  the  year  1913-14  yielded  a  dividend  of  7J  per-w'nt.,  as 
in  1912-13.  The  report  refers  hopefully  to  the  capacity  of 
development  of  this  particular  company.  In  addition,  a  fur- 
ther example — the  Soci^t6  Force  Electrique,  of  Baku — paid  for 

1913  a  dividend  of  9  per  cent,  on  the  preference  shares  and 
6  per  cent,  on  the  ordinary  capital,   and  although  working  in 

1914  was  interrupted  owing  to  a  lengthv  strike  movement, 
the  gross  profits  materially  increa.sed.  It  is  added  that  despite 
the  situation  of  war.  the  petroleum  industry  in  the  region  of 
Baku  seems  to  be  in  full  activitv. 


Italian  Supply  Companies. 

XoTwmiSTANDiNG  the  mobilisation  of  the  Italian  .\rniic8 
which  has  been  proceeding  for  .stneral  months  past,  the  course 
of  the  war  has  not  detrimentally  affivteil  any  of  the  supply 
companies  if  we  may  judge  from  the  accounts  which  have  eo 
far  been  published  for  1014,  although  when  we  speak  of 
Italian  supply  concerns  it  has  to  be  remembered  that  various 
German  and  Swiss  companies  hold  large  interests  in  many  of 
them,  and  these  may  be  mentioned  in  parenthesis.  The 
Societa  .Vdriatica  di  Elettricita  (Zurich  Bank  for  Electrical 
Enterprises),  of  Venice,  for  instance,  has  decided  to  pay  7  per 
cent,  for  1914  on  capital  of  ±8(X»,000,  as  compared  with  the 
same  rate  on  less  capital  in  1913;  the  SocietA  Idroelettrica 
Ligure,  of  Milan  (Zurich  Bank),  8  per  cent,  on  ±;W0,(XX),  as 
against  the  same  rate  in  1913  on  les.s  capital:  the  SocietA  per 
le  Forze  Idrauliche  dell'  Alto  Po,  of  Milan  (Zurich  Bank),  81 
per  cent,  on  ±184.000,  as  contrasted  with  8  per  cent;  the 
Societa  Elettrica  Ei\-iera  di  Ponente  lug.  R.  Negri,  of  Milan 
(Zurich  Bank  and  Swiss  Electrical  Industry  Co.),  6  per  cent., 
a.^  in  1913,  on  ±800,tX>0:  and  the  Societi  Loinbarda  per  Distri- 
buziona  di  Energia  Elettrica,  of  Milan,  9  per  cent,  on 
±750,000,  as  compared  with  10  per  cent.,  the  re<luction  being 
due  to  the  necessity  for  writing  down  paper  securities.  In 
addition  to  these  instances  the  German  Schuckert  group  con- 
trols five  subsidiary  companies  in  Italy,  four  of  which   are 
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liutribTittng  the  samd  rates  for  1914  as  for  the  pretjeding  year. 
Tliese  are  the  Societa  Sicula  per  Imprese  Elettriche,  of 
Palermo,  8  per  cent,  oq  capital  of  jEaM.CKX);  the  Society  Tos- 
••ana  per  Imprese  Elettriche.  of  Florence,  10  per  cent,  on 
f-lOW/W;  the  Societii  Bergoniasca  per  Distribuzione  di 
Energia  Elettrica,  of  Bergamo,  4  per  cent,  on  i'161,000;  and 
the  Societa  Toriuese  di  Tramways  e  Ferrovie  Economiche,  of 
Turin,  5  per  cent,  on  £240,000.  On  the  other  hand,  the  fifth 
company — the  Societa  Industriale  Elettro-chimica  di  Pont  St. 
Martin— has  been  comi>eUed  to  refrain  from  paying  any  divi- 
dend foi-  1014,  this  result  comparing  with  5  per  cent,  on 
A'140.000  in  1913.  The  explanation  is  to  be  found  in  the  fact 
that  the  company's  Bard  power  station  was  put  out  of  service 
last  July  in  consequence  of  damages  caused  by  high  wat«r, 
and  it  was  only  possible  to  proceed  with  repair  works  on  low- 
water  conditions  which  prevailed  in  February  of  the  current 
year.  The  examples  given  .show  the  fair  degree  of  prosperity 
"which  applies  to  a  number  of  supply  works  in  Italy,  but  they 
by  no  means  exhaust  the  list  of  undertakings,  including  manu- 
facturing, in  which  foreign  capital  is  largely  interested,  and 
which  have  greatly  contributed  towards  the  industrial  develop- 
ment of  Italy. 

British  Aliiiiiiniiini  Co.,  Ltd. 

Mr.  a.  \V.  T.MT  (Chairman)  presided  on  Friday,  at  Winchester 
House,  E.C.,  over  the  annual  meeting.  He  said  that  trading 
profit  and  other  income  for  the  year  was  £-Iii,'25&,  as  com- 
pared with  £-26S,T20,  or  an  increase  of  £3.53.5.  Ihese  results 
showed  some  slight  improvement  over  the  previous  year, 
which  up  to  that  time  was  the  best  result  obtained  since  the 
company  was  originally  incoi-porat«l  in  the  year-  1894.  In 
last  year's  report,  and  in  his  remarks  at  the  annual  meeting, 
hi  nientioned  that,  although  the  results  were  good,  no  pro- 
gress could  be  made  in  an  absolutely  straight  line,  and,  in 
March  last,  in  common  with  other  industries,  there  was'  a 
temporary  set-back  in  the  demand.  This  set-back  continued 
f(*  several  months,  but  about  the  middle  of  the  year  there 
was  a  gradual  improvement  in  the  position.  The  prospects 
were,  however,  considerably  upset  on  the  outbreak  of  the  war. 
When  this  occurred,  there  was  naturally  a  period  of  consider- 
able anxiety,  because  the  company  sold  its  production  practi- 
cally all  over  the  world,  and  a  large  portion  of  that  produc- 
tion had  usually  been  sold  in  Germany,  which  had  been  the 
largest  user  of  aluminium  in  Europe.  The  war,  therefore, 
involved  the  cancellation  of  a  considerable  number  of  orders 
and  contracts  which  were  upon  the  company's  books;  but  he 
was  pleased  to  say  that,  eo  far  as  the  year  under  review  was 
concerned,  this  had  been  offset  by  the  increased  demand  of 
the  British  Government  and  its  .\llies  and  contractors  working 
for  them.  The  result  of  the  year  had,  therefore,  been  that  the 
output  and  sales  showed  an  increase  over  the  previous  year, 
and  the  prices  reahsed  were  approximately  on  the  same  level 
as  the  previous  year.  The  costs  of  production  were,  however, 
affected — specially  in  the  closing  months  of  the  year — by  the 
increa.sed  prices  of  certain  materials,  freight,  insurance,  and 
other  expen.ses.  He  thought,  therefore,  considering  the  slack- 
ness in  the  demand  at '  the  beginning  of  the  year  and  the 
abnonnal  conditions  suddenly  created  by  the  war,  the  results 
were  on  the  whole  satisfactory.  With  regard  to  the  demand 
for  aluminium,  this,  in  their  opinion,  still  continued  to  in- 
crease, although  it  was  a  little  difiicult  to  forecast  what  the 
petition  would  be  after  the  war.  There  was,  however,  ample 
scope  for  development  in  the  various  uses  of  the  metal.  At 
the  present  time,  there  was  a  good  demand  for  the  metal  for 
war  material,  equipment  and  stores;  but  how  far  this  excep- 
tional and  unusual  demand  would  be  taken  up  by  general 
commercial  development  afterwards  it  was  somewhat  diffi- 
cult to  forecast.  There  was  every  rea.son  to  believe,  however, 
that  as  regarded  the  year  1915  the  company  would  be  able 
to  market  the  larger  part,  if  not  the  whole,  of  its  production 
at  reasonable  prices.  Tlie  question  of  the  company's  produc- 
tion for  the  current  year  was  dependent  very  largely  on  two 
factors,  viz.,  (1)  labour,  (-2)  ability  to  obtain  and  maintain 
the  necessary  stocks  of  raw  materia.!  and  coal.  Owing  to  the 
splendid  response  which  had  been  made  by  the  young  men  of 
this  countrj'  to  the  call  for  service  to  the  Empire,  and  owing 
to  the  Government  call  on  the  labour  that  remained  l>eing  a 
paramount  one,  it  was  extremely  difficult  for  other  employers 
of  labour  to  maintain  adequate  forces.  So  far  as  their  com- 
pany was  concerned,  the  response  to  the  counti-y's  call  had 
been  extraordinarily  good.  The  number  of  members  of  the 
staff  and  employes  who  had  joined  the  Colours  was  about  550, 
which  was  approximately  22  per  cent,  of  their  total  forces. 
Two  of  their  directors  were  serving  also,  namely.  Captain 
Pollen  apd  Captain  Cooper.  In  accordance  with  the  general 
custom  which  had  been  adopted  by  the  various  manufacturers 
in  this  country,  they  had  made  provi.sion  for  the  dependents 
of  the  members  of  their  staff  and  the  families  of  their  em- 
ployes who  had  joined  the  forces.  Their  industiy,  which  was 
vpr>-  largely  a  snecialised  one,  required  a  considerable  period 
of  training  on  the  part  of  the  men  before  they  were  able  to 
give  efficient  labour,  and,  for  some  time  past,  it  had  been 
increasinglv  difficult  to  sunnlv  the  gradual  wastage  which  had 
occurred  due  to  causes  which  he  had  mentioned  They  were 
employing  a  certain  number  of  Belgians,  but  the  supply  of 
those  who  were  capable  and  willing  to  work  was  very  far 
below  the  demand  of  the  labour  market  at  the  present  tune. 
Their  staff  and  men,  however,  had  been  working  in  an  excel- 


lent way,  and  had  responded  ex<:e«cLlxigJy   wiail  to  the  addi- 
tional strain  put  upon  them,  and  they  hoped  that  they  might 
be  able  to  keep  the  whole  of  their  works  going  during  the 
year   nearly  up  to  their  full  capacity.     With  regard  to   the 
second  difficulty,  namely,   that  of  obtaining  and  maintaining 
the  necessary  supplies  of  raw  material  and  coal  at  the  various 
works,  their  chief  difficulty  was  with  regard  to  their  principal 
raw  material — bauxite.     This  was  obtained  from  their  mines 
and  from  stocks  in  the  South  of  France.     Immediately  after 
the  outbreak  of  wai-,  the  French  Government  declared  bauxite 
contraband  and  placed  an  absolute  bar  upon  its  exportation. 
They  were  able,  however   with  the  help  of  the  Foreign  Office,  - 
to  convince  the  French  Government  of  the  absolute  necessity 
for  this  raw  material  to  enable  the  company  to  supply  Govern- 
n\ent  contracts,  and  a  special   permit  was  given   for  export, 
although  it  was  still  necessary  to  obtain  a  special  permit  for 
each  cargo,  which  veiy  often  involved  delay  and  demun'age. 
Apart  from  that,  it  was  becoming  increasingly  difficult  to  ob- 
tain the  necessary  freighting  facilities  to  their  works.    In  order 
that  the  shai-eholders  might  appreciate  to   w'hat   extent  this 
disturbance  and  increase  in  prices  affected  the  company's  costs 
of  production,  he  might  mention  that,  in  the  coui-se  of  a  year, 
they   had   to    deal    with   approximately   20<3,000  tons  of    sea- 
borne freight.     The  market  for  coal  had  also   been  affected, 
and  there  was  also  a  heavv-  burden  in  connection  with  insur- 
ance to   cover  marine  and  war  risks  on  raw  materials  and 
metal.     It  was  not  possible   in  any  con.siderable  measure  to 
raise  the  pric-i  of  the  metal  to  compensate  for  these  increases 
ill  ex{)enditure,  as  a  large  quantity  was  contracted  for  before 
these  troubles  became  manifest,  and  it  had  also  been  the  de.sire 
to  prevent  any  great  fluctuation  in  prices  in  order  to  protect 
and  encourage  the  users  of  the  metal.    In  a  business  of  this 
magnitude,    a   certain   amount   of   capital    expenditure   must 
always  be  going  on.    The  preliminary  work  for  the  erection 
of  the  new',  alumina  works  at   Burntisland  was  in  progress, 
but,  owing  to  difficulties  in  obtaining  labour  and   material, 
it  was  not  expected  that  these  works  could  be  in  operation 
until  next  year.     The   power  plant  requii'ed  for  the  rolling 
mills  at  Wai'rington  had  been  completed,  and  these  mills  were 
now  operating  .satisfactorily  to  their  full  capacity.    The  final 
balance  of  the  purchase  price  for  the  acquisition  of  the  works 
at  Vigelands,  Norway,  from  the  .^nglo-Norwegian  .\luminium 
Co.,  was  completed  in  June  last.    This  purcha.se  was  an  advan- 
tageous one  for  the  company,  and  had  largely  increased  their 
productive  capacity.    The  acquisition  of  those  works  necessi- 
tate<l   the   increases  in   their  carbon-electrode  works  at  Kin- 
lixhleven   and   the   erection   of   the   new   alumina    works    at 
Burntisland   in   order   to   supply   adequately    their   increased 
requirements  of  those  materials.     They  hoped   and  expected 
that  the  shole  programme  would  be  completed  in  the  course 
of  next  yeai",  and,  as  all  the  capital  necessary  for  the  acquisi- 
tion of  those  works  and  for  the  extensions  at  other  works  which 
he  had  mentioned,  together  with  the  necessaiy  working  capital 
for  their  operation,  had  been  found  out  of  the   resources  of 
the  company,  the  shareholders  were  to  be  congiatulated  on 
the  increased  capacity  which  had  been  obtained  without  the 
necessity  of  an  increase  in  capital,  and  they  woidd  agree  that 
the  building  up  of  resei^ves,  which  had  been  the  pohcy  of  the 
board  since  the  incorporation  of  the  new  company,  had  been 
more  than  jastified.     The  company's  rolUng  mills  at  Milton 
and  Warrington  had  been  kept  employed  up  to  their  full  capa- 
city during  the  year,  and  the  demand  for  manufactured  alumi- 
nium continued  to  grow  in  a  satisfactorj-  manner.  With  regard 
to  their  interests  in  Switzerland,  there  had  been  no  change 
since  the  position  was  last  reported.     The  Martigny-Orsiferes 
Railway  continued  in   operation  for  general  traffic,    and  the 
Orsiferes  power  scheme    was  being  properly    maintained  and 
supervised,  but  no  new  work  was  being  carried  out.     In  the 
balance  sheet  the  stocks  of  metal,  raw  materials  and  stores, 
amounted    to    ±187,266,    or    an    increase    of,    approximately, 
£14,000,  as  compared  with  the  previous  year.     This  increase 
was  largely  to  be  accounted  for  by  the  increa.se  in  the  work- 
ing st(x>ks  at  their  various  factories.    Sundry  debtors  and  bills 
receivable  stood  at  £119,561,  as  compared  'with  £91,400,  or  an 
increa.se  of  approximately  £28,0(X).     Tliis   amount  was  after 
making  provision  for  all  bad  and  doubtful  debts,  and  in  this 
connection  ho  might  mention  that  all  debts  due  by  parties  in 
Germany,  which  he  was  pleased  to  say  were  not  of  very  large 
amount  at  the  outbreak  of  the  war,  had  been  written  down 
to  a   nominal  sum.     Cash   in  hand   and  at  bankers  stood  at 
£163. .308.  as  compared  with  £140,092,  or  an  increase  of  approxi- 
i: lately  £2.3,200  over  the  previous  year.     It  was  necessary  fot 
a  company  of  their  magnitude  to  keep  a  large  cash  reserve, 
and  more  particularly  so  in  the  present  times.    The  allocations 
(o    reserve    account    for    the   last    two    years,    amounting    to 
,£!O(i.00O.  had  not  been  invested  in  securities  outside  the  com- 
pany's business  owing  to  the  necessity  of  making  provision 
for  capital  expenditure.     The   dividend   recommended  by  the 
board  on  the  ordinary  share  capital  was  at  the  same  rate  as 
the  previous  year,  and,  in   view  of  the  difficulties  which  he 
had  mentioned,  the  board  considered  it  was  pradent  that  the 
dividend  on  the  ordinary  shares  of  the  company  should  not  be 
increased.     They  felt  that  in  these  somewhat  uncertain   and 
difficult  times  the  interests  of  the  shareholders  would  be  best 
-served   by  m.iintninins  the  dividend    on   the  ordinaiy  share 
capital   for  the  year  1914  at   the  same   rate  as  the  previous 
year.     It  was  evident  from  Press  cuttings  that  there  had  been 
an  idea  in  the   minds  of  several  wrsons   that  the  company 
had  benefited  largely  by  the  war,  but  this  was  not  the  case. 
In  the  minds  of  others,  there  seemed  to  be  an  estraordiaary 
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jtCf^'raLoL-e  vi  the  compttriy  'i  mftuufucturea,  because  in  oiie  papec 
it  was  quoted  with  ull  seriousness  that  tho  company  was  doing 
extraordinarily  well,  working  night  and  day  tor  the  Govern- 
ment in  the  manufactui-e  of  aeroplane  engines..  The  company 
were  producers  of  aluminium  in  crude  and  manufactured  form, 
but  they  did  not  undertake  complicated  questions  of  mechanical 
engineering  such  as  those  which  had  been  attributed  to  them. 

Mr.  J.  Taylor  seconded  the  motion. 

Mr.  C.  H.M'KING  asked  what  were  the  prospects  of  the  com- 
pany recovering  its  trade  with  Germany  after  the  war'!* 

The  Ch.airman  said  that  Geniiany  had  been  the  laigest  users 
of  aluminium  in  Europe,  and  it  was  difti<;ult  to  fiu'ecast  what 
would  ha|)pen.  Germany  manufactured  a  very  small  amount 
of  aluminuim  and  must  come  into  the  markets  of  the  world 
ti)  purchase.  lie  did  not  anticipate  that  there  would  be  the 
slightest  diaiculty  in  doing  trade  with  Germany  if  they  desired 
tn  do  it. 

The  motion  was  carried,  as  was  also  a  resolution  of  thanks 
to  the  board  and  staff. 


■Marconi's  Wireless  Telegraph  Co.,  Ltd. 

The  directors  have  declared  a  dividend  of  7  per  cent.,  less 
income  tax,  uiwn  the  250,(-KX)  7  per  cent.  cum.  participating 
pref.  shares  in  respect  of  the  year  1914,  payable  on  April 
19th.  In  making  this  announcement  the  directors  say  that 
the  company  has  continued  smce  the  outbreak  of  war  in  full 
ci'utrnl  of  its  business,  but  its  stations  have  been  largely 
devoted  to  Government  work.  For  this  reason  the  new  direct 
jiublic  .service  with  New  York,  which  it  had  been  contemplated 
would  have  beer,  opened  in  the  summer  of  last  year,  has  had 
U)  be  postponed.  In  other  respects  the  company's  business 
has  been  necessarily  disturbed,  and  considerable  business 
which  was  pending  in  many  foreign  countries  has  been  delayed 
or  deferre<l.  This,  however,  has  been  substantially  compen- 
sated for  by  Government  and  other  business  directly  resulting 
from  the  war;  the  works  and  all  the  company's  staff  have  been 
working  under  the  highest  pressure  th-oughout  the  whole 
IK'riod.  A  number  of  matters,  including  the  question  of  com- 
pensation and  payment  for  services,  being  still  in  abeyance, 
the  directors  are  as  yet  unable  to  e.stimate  with  sufficient 
reliabdity  the  results  of  the  business  of  last  year  to  warrant 
them  at  this  moment  in  declaring  an  interim  dividend  upon 
the  ordinai'y  shares.  They  are,  however,  of  opinion  that  there 
is  no  reason  for  deferring  the  dividend  upon  the  preference 
.shares.  The  directors  say  that  they  contemplated  being  in  a 
position  to  give  shareholders  information  with  regard  to  other 
matters  of  importance  concerning  the  company's  business,  but 
as  these  still  remain  under  negotiation,  it  has  been  resolved 
not  to  delay  further  this  announcement  and  the  payment  of 
the  dividend. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

At  this  season  of  the  year,  the  coming  of  the  Easter  Holi- 
days always  necessitates  earlier  preparation  of  matter,  as  well 
as  advertisements,  for  the  Electrical  Keview,  and  this  is  the 
reason  why  the  financial  section  has  to  be  made  up  earlier  than 
usual.  Ihe  approach  of  Easter  in  the  ordinary  way  is  a 
signal  for  Stock  Exchange  business  to  slack  off,  but  m  this 
year  of  surprises  it  is  not  .so  astonishing  to  find  that  the  House 
is  developing  a  good  deal  of  activity.  Possibly  this  may  be 
because  most  people  are  compelled,  for  one  rea.son  or  another, 
to  curtail  their  Easter  holidays.  Some  are  too  busy  to  go  away; 
others  are  too  idle.  The  position  may  be  illustrated  by  the 
traditional  Stock  Exchange  complaint  that  when  members  are 
making  a  lot  of  money,  they  ^ave  no  time  to  siK'ud  it;  and 
when  they  have  plenty  of  time  to  spend  money,  it  means  that 
tbey  are  not  making  any.  The  withdrawal  of  the  usual  rail- 
way facihtie.s,  wliicli  presses  so  hardly  uixni  thousands  of  the 
workers  in  the  Metropolis,  offers  another  excuse  for  staying  in 
town  by  those  to  whom  a  holiday  flight  to  golfing  grounds  (ir 
the  seaside  has  been  in  previous  years  a  matt-er  of  course. 

.\s  was  foreshadowed  here  last  week,  the  price  of  electricity 
is  to  be  put  up;  and  this  will  come  as  no  surprise  to  those  who 
have  any  acquaintanee  with  the  conditions  under  which  con- 
cerns connected  with  the  industry,  or  with  gas,  are  labouring 
at  the  present  time.  When  gas  companies  raise  the  price  of 
their  product  they  are  obliged  to  lower  their  dividends.  Kle<> 
tnc  lighting  companies,  however,  are  not  contined  by  any 
such  sliding  scale  as  tliat  which  operates  in  the  ca.se  of  the  gas 
companies;  but  it  would  be  t<x>  much  to  exix-et  that  the 
former  will  maintain  their  dividends  if  the  raising  of  tho 
price  of  current  has  any  pronounced  effect  upon  consumption. 
These  are,  however,  too  early  days  U)  discuss  the  matter  with 
any  degree  of  certainty;  and  it  is  mentioned  merely  as  a  hint 
to  .shareholders  that  they  may  be  called  upon  to  make  some 
further  sacrifice,  in  addition  to  whatever  disabilities  tbey  have 
already  suffered  in  con.sequence  of  the  war. 

TTie  leading  article  in  last  week's  issue  dealt  with  the  serious 
aspect  presented  to  many  electricity  undertakers  through  the 
Treasui7   limitations  of  capital   expenditure.    The  subject  it 


C'Ue  ciosifly  (.oaceimug  the  «imp«ai.**;,  as  well  as  lo<;fil  authfiii- 
ties,  and  it  has  been  already  discussed  earnestly  in  certain 
board-rooms.  Fortunately,  the  charge  of  extravagance  in 
capital  expenditure  is  one  that  has  been  rarely  levelled  at  elec 
tricity  supply  companies — at  any  rate,  within  the  past  half- 
decade;  and  this  has  been  due  largely  to  the  fact  that  the 
continual  discussion  of  schemes  for  taking  over  the  companies, 
with  a  view  to  the  constitution  of  one  central  authority  for 
the  supply  of  London  as  a  whole,  has  been  ever-present  to 
the  minds  of  those  charged  with  the  control  of  the  business. 

So  it  comes  about  that  the  spending  departments  have  lived 
in  an  atmosphere  of  wholesome  economy ;  and  that  further 
capital  expenditure  may  be  prohibited  by  the  Trea.sury  is  a 
threat  which  will  probably  convey  less  ten'or  to  directors  in 
the  electrical  wurld  than  to  mo.st  other  branches  of  domestic 
industry.  Still,  those  companies  which  are  well  buttressed 
with  reserves  have  additional  cause  for  congratulation  at  this 
time.  It  Ls  understo<5d  in  the  Stock  Exchange — to  whose  Com- 
mittee are  forwarded  copies  of  apphcations  made  by  companies 
for  new  capital  issues — that  the  Treasury  interprets  its  prohibi- 
tory powers  with  a  reasonable  amount  of  elasticity,  and  that, 
w'here  definite  cause  of  national  interest  can  be  shown,  the 
applicant  for  permission  to  raise  more  money  can  reckon  upon 
hi.>  proposals  meeting  with  at  least  favourable  consideration. 

This  week  a  large  numljer  of  ex-dividend  markings  have 
been  made,  and  already  in  some  cases  deductions  have  been 
recovered,  either  wholly  or  in  part.  County  ordinaiy,  for 
instance,  at  11  i  have  regained  the  full  amount  of  the  dividend. 
South  Londons  are  up  to  3  xd.  The  fall  in  Westminsters 
has  been  checked,  the  price  recovering  J  to  7^.  Cities  at  141 
arc  ex  their  dividend,  and  in  .several  of  the  leading  shares  thi.s 
re-arrangement  fif  price.-'  has  resulted  in  investment  purcha.ses. 

The  rumour  linking  the  South  London  and  the  South  Metro- 
p<ilitan  Companies  witli  the  County  of  London  Electric  Supply 
Co.  has  gained  ground  since  we  referred  to  it — with  intentional 
vagueness.  On  the  face  of  it,  there  is  a  good  deal  to  make  one 
hesitate  about  acce-pting  it  as  even  probable ;  and  so  we  men- 
tion it  for  what  it  may  be  worth.  South  Metropolitan  ordinary 
shares  have  been  wanted  just  lately,  some  people  having  given 
a,?  much  as  lis.,  although  a  month  or  so  ago  the  nominal 
quotation  was  about  half  as  much  as  this.  South  Londons 
have  been  a  good  market  for  some  time  past ;  therefore  it  can 
scarcely  be  inferred  from  their  present  strength  that  develop- 
ments must  have  taken  place  quite  recently  to  account  for 
the  way  in  which  the  shares  have  been  sought  after. 

We  append  our  usual  list  of  representative  stocks  and  shares 
in  the  markets  connected  with  electricity  : — 

BouE  Electricity  Coupanibs, 

Mean  price.       March  27,     Rise  or  fall 
Julya?,  lUU.         1»16.  this  week. 

Brompton  Ordinary 94  8J  xd  —J 

do.        7  per  cent.  Pref 8|  7|xd  —  i 

Obaring  Cross  Ordinary 6|  4S  — 

do.       do.        do.    4iPref 4|  ii  — 

do.       do.  City  Pref 4|  4  — 

do.    4  Deb 91*  90  — 

Chelsea ,        ..        ..  44  4s  ^d  — 

do.    4i  Deb 96j  9a  — 

City   ol  London  16  14i  xd  — 

do.       do.    eoeroent.  Prel 18*  12}  xd  — 

do.       do.    6  Deb 1164  Ha  — 

do.       do.    4*  Deb lOOJ  98  — 

Oonntv  of  London 12  Hi  xd  +  i 

do.       do.       6  per  cent.  Prel.        . .  12  Hi  id  +  ,-',, 

do.        do.        l8(  Deb 102*  100  +1 

do.       do.       2nd  Deb 100*  97  — 

Kensington  Ordinary  7*  7  — 

London  Electric        iji  13  +  fx 

do.       do.    6  per  cent.  Pref 6A  4}3  — 

do.        do.    4  Deb 92*  87  — 

Metropolitan 8*  8 -xd  — 

do.  4*  per  cent.  Ptef 4?,  4  — 

do.  4t  Deb 97i  98  — 

do.  SjDeb 88  80  — 

8t.  James' and  Pall  Mall 9g  8*  .f  i 

do.       do.       do,      7peroenl.  Pret,  7  6g  — 

do.       do.       do.      8i  Deb 84)  80  — 

8oolh  London 8ft,  8  id  +  ,^ 

South  Metropolitan  Fret 1|  >)  — 

Westminster  Ordinary        8|  7*  +  i 

do.  4iPret 6i  41  +  { 

TELiaBAPBa  AND  TlLEPBONES. 

Anglo- Am.  Tel.  Pf 1081  "Mi  — 

do.  Det 28  9l|  +1 

Chile  Telephone        71  6|  — 

Cuba  Sub.  Ord 8*  8j  — 

do.  Pf 10*  16  — 

Eastern  Extension 12]  121  — 

do.  4  Deb 97*  92  —  , 

Daetem  Tel.  Ord laoj  131  +9* 

do.  8*  Pf 77*  78|  —  ( 

d  1.  4  Deb 9(14  93  -1 

Olobe  Tel.  and  T.  Ord llj  11  — 

do.  Pf 12}  12  +  I 

Gl.  Northern  Tel 82j  99  — 

Indo-European  69  61  — 

Marconi Ifji  IJ  —  -A 

New  York  Tel.  4) 101  98  +1 

Oriental  Telephone  Ord 2^  2  — 

do.  Pf Iri  lA  - 

Tel.  Egypt  Deb 98  83^  — 

United  R.  Plate  Tel 69  6  — 

do.  Pf 6{  6  — 

West  India  and  Pan,  li  If,  ~  -1^ 

Western  Telegraph IM  18  — 

do.  4  Deb 96$  93  -I 

HoHi   BiiLa, 

Central  London,  Ord.  Assented  ....  88  76^  -t  i 

Metropolitan 87*  29  —1 

do.  District  91}  Hi  —i 

Underground  Electric  Ordinary  ..        fi*  ifj{  ~  i^ 

do,  "A" 7/8  W  -«<l, 

laooma  IW  blxd  — 
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Fosiiax  TsAUs,  ic, 

Me«D  price.     Maich  27,      Rlae  or  l«ll 
July  97,  1914.        1916.  tbU  week. 

AngloArg.  Trami,  Pirel  P( 4i  4i  — 

do.              todPf 4|  8i  — 

do.              4  Deb 91  8«  — 

do.              4*  Deb 984  91  -1 

do.              6'Deb 96  88  — 

Bruil  Tracllons        66  62|  —  I 

Bombay  Electric  PI Hi  101  — 

do.              4i  Deb 96  91  — 

Mexico  Trams 70  80  -5 

do,              6  per  ceDt.  Bonds     . .  84  46  — 

do.              6  per  cent.  Bonds     . .  76  30  — 

Adelaide  Sup.  6  per  cent.  PI 61  6i  +  i 

do,              6  Deb 104  103  — 

MaNTFACTTTBING    CoUPANlBS. 

Briilah  Westiogboose  Prel li                i  +  i 

do.       4  Deb.                 74*  7a  — 

do.       6  p.  Hen              lOSj  99  — 

CaUenders        llj  IS  +1 

do.       6  Prel H                 *i  — 

do.       4J  Deb.  •            984  98  — 

CastnerKelloer         !j                 Bft  — 

KdUon  4  Bwan,  f  3  pd A  14/6  — 

do.       do.       lolly  paid          . .        . .  li                 H  —  i 

do.        do.        4  Deb.                 ....  69  63  -3 

do.       do.       5  '^o  Deb 6i5J  60  — 

Electric  Construolion         j!  13,9  -t3d. 

do.       do.        PI A                1  — 

Gen.  Elec.  PI 10|  10  — 

Henleys 16  145  +4 

do.      44  Prel 6                   4i  —J 

do.       44Deb 1004  91  — 

todia-Rnbber 9                   9  +1 

Telegrapb  Con 384  87  —  4 

llarconi  shares  have  gone  back  a  little  to  35s.  sellers — not 
because  the  company  has  just  lost  an  action  for  damages  in 
which  a  comparatively  small  sum  was  involved,  but  because 
the  directors  announce  that  they  cannot  declare  an  interim 
dividend  upon  the  ordinaiy  .shares  at  the  moment.  A  number 
of  matt«i-s,  they  say,  including  the  question  of  compensation 
and  payment  for  .services  being  still  in  abeyance,  they  are  as 
yet  unable  to  estimate  with  sutficient  reliabihty  the  results 
of  the  business  of  last  year,  but  they  are  of  opinion  that  there 
is  no  reason  for  deferring  the  dividend  upon  the  preference 
shares.  Matters  of  importance  concerning  the  company's  busi- 
ness are  still  under  negotiation,  but  the  directors  state  that 
some  of  the  disturbance  caused  by  the  war  has  been  suffi- 
ciently compensated;  and  they  add  that  the  works  and  all  the 
company's  staff  have  been  working  under  the  highest  pressure 
throughout  the  whole  period  covered  by  the  war.  The  prefer- 
ence are  steady  at  33s.,  and,  in  the  subsidiaries,  small  falls 
lowered  American  Marconis  to  9s.  3d.,  and  Canadians  to  5s.  3d. 

The  outstanding  feature  in  the  telegraph  market  is  the 
strength  of  Easterns,  the  stock  having  risen  '25  to  131i,  thus 
passing  its  end-July.  1914,  level.  "China"  shares  now  stand 
the  same  as  they  did  at  that  time,  and  Easterns  at  13i  are 
but  7s.  6d.  lower.  The  market  sht)W3  decided  strength,  but. 
oddly  enough,  a  few  of  the  prior-charge  stocks  are  on  ofler. 
for  which  the  reason  probably  must  be  sought  in  the  fact  that 
new  gilt-edge<.l  issues  are  being  made  at  prices  so  tempting  that 
they  encourage  holders  of  existing  stocks  to  .sell  these,  and  to 
apply  for  the  newcomers. 

Mexico  Trams  are  5  points  lower.  Brazil  Tractions,  on  a 
decline  in  the  Rio  rate  of  exchange  to  13  7/32d..  continued  to 
droop.  The  .\nglo-.\rgentine  Tramways  division  is  fairly 
steady,  and  likely  to  improve,  since  the  suspicion  with  which 
most  Argentine  things  have  been  regarded  is  now  wearing  off : 
and  the  railway  market  especially  exhibits  new  signs  of 
vitality. 

Calienders.  Henleys,  and  India-Rubber  shares  are  all  better. 
British  Insulateds  have  hardened  to  11,  ex  the  dividend 
of  lis.  Electric  Constructions  rose  a  few  pence.  Telegraph 
Constnictions  are  10s.  easier,  heavy  shares  such  as  these  being 
vulnerable  to  the  offering  of  any  small  amount.  Edison  and 
Swan  have  ea.sed  off  a  little,  and  the  first  debenture  is  2  points 
lower  at  63.  Armament  shares  rallied  a  little,  and  the  rubber 
market  Ls  one  of  the  best  in  the  Stock  Exchange.  Renewed 
attention  has  been  called  to  the  excellent  position  of  most  of 
th.^  well-managed  concerns:  and  since  proprietors  are  in  no 
mood  for  selling,  the  demand  which  has  sprung  up  from  in- 
vestors has  had  a  bracing  effect  upon  the  market,  although  at 
the  same  time  it  has  been  difficult  to  satisfy. 


MARKET     QUOTATIONS. 


It  Bhonld  be  remembered,  in  makiagr  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oircumatanoea. 

Monday,  March  29t]i. 


CHEMICALS,  *e. 


a  Acid,  Uydroobloiio         ..       ..  per  owl. 

a     .     NItrlo 

m     „     Oxalic  per  lb, 

a     „      Balphnrlo per  owl. 

a  Ammoniac  Bal        n 

a  Ammonia,  Mariate  (large  crygtal)  per  Ion 

a  Bleaching  powder „ 

a  Bisulphide  ol  Carbon      ..       ..         „ 

a  Borax n 

a  Copper  Bnlphate > 

a  Lead,  Nitrate         h 

a      „     White  Sagst         

■  „      Peroxide „ 

a  Methylated  Spirit per  gal, 

a  Potassium,  Blobromate,  In  casks  per  lb, 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        „       Chlorate per  lb, 

a        „       Percblorate        ..        ..         h 
a  Potassium,  Cyanide  (98/100  %) . .         „ 
(tor  mining  purposes  only) 

a  Shellac         per  cwt, 

B  Sulphate  ol  Magnesia     . .        . .  per  ton 
a  Sulphur,  Sublimed  Flower)      ..         „ 

■  „        Recovered         ..        ..         h 

a        ,.         Lump „ 

a  Soda,  Caustic  (white  70(73  %l   ..         h 

a      M     Chlorate        per  lb. 

a      „     Orystals         per  ton 

a  Sodinm  Bichromate,  raskt        ..  per  lb, 

METALS.  Ao, 

Alnmlnlnm  Ingots,  In  ton  lots ..  per  Ion 
„           Wire,  in   ton   lots  I 

(1  to  14  S.W.Q.)  J  » 

b  H  Sheet,  In  ton  lots   ..         ^ 

p  Babbitt's  metal  ingots     ..        ..         „ 

c  Brass  (rolled  metal  9"  to  13*  basis)  per  lb. 
c      H     Tube  (brazed)         ..        ..  „ 

Cm         „     (solid  drawn)  .,         ,, 

c      „     Wire,  basis „ 

Copper  Tubes  (brased)     ..        ••  „ 

c        N  „      (solid  drawn)      •.         ^ 

f        „       Bars  (best  selected)      . .  per  Ion 

f        M      Sheet  H 

t       »      Bod 

i       „      (Electrolytic)  Bars         , .         „ 
tf       „  „  Sheets     ,,         „ 

If       „  .  Bods        ..         „ 

4       „  .  H.O,  Wire  per  lb. 

r  Ebonite  Rod  , 

t       „        Sheet         „ 

0  German  Silver  Wire       ..        .,         „ 

ft  Outtaperoha,  fine „ 

6  India-rubber,  Para  Sne  ..        ..         „ 

/  Iron  Pig  (Cleveland  warrants)  . .  per  Ion 

1  „    Wire,  galv.  No.  8,  P.O.  (jual,         „ 

g  Lead,  English  Pig „ 

m  Manganin  Wire  No,  88  ..        .,  per  lb. 

t  Mercury        per  bol. 

e  Mica  (in  original  oases)  small  . .  pet  lb, 
tf     „               H           N      medium         ^ 

e     „  «  H      targe   ..         , 

0  Nickel,  sheet,  wire,  Ac „ 

p  Phosphor  Bronte,  plain  castings         ^ 
a         M  H    I*  )Uod  bare  A  rods         h 

a         N  H  rjUedsbrlp  Asbeel         h 

o  Platinom       per  oi, 

dSiUclum  Bronce  Wire      ..        .,  per  lb, 

r  Steel,  Magnet,  In  bars     .,        ..  per  Ion 

r  Tin,  Block  (English) 

a„     Wire,  No8.  1  to  16    ..        ..  per  lb. 

f  While  AnIi-lrlclion  Metals       . .  per  Ion 
AZino.Sb'KVieilleMonlagnebnd,)         „ 


Latest 

Forlnlgbl'a 

Price, 

Ino, 

or  Deo 

4/6 

19/. 

ICM. 

6/- 

±•49 

±■49 

±9 

±21 

£20 

±28  10 

£33 

6d'. 

±7S  to  ±80 

1/6 

1/6 

Nom. 

6V- 

±5  10 

±U  10 

±8 

±8  10 

±10  2  6 

91d. 

45/- 

M. 

£90 
tliO 

JBUO 
£60  to  £221 
9|d. 
Ud, 
lOid. 
lOd. 
!/• 
1/- 
£90 
£90 
£H0 
£77 
£95 
£83 
lOJd. 
8/- 
8/6 
18 
6/10 

a/64 

69/7 
£18 
±jl 

£12  6  to  £12  10 

4<1.  to  8/6 

3/-  to  6/ 

6/6  lo  iO/6  &  np. 

Nom. 

1/llol/IJ 

1/i  to  l/3i 

1/3^  in  lIH 

195,'- 

lOid. 

±7) 

±171 

2/6 

±53  to  £19< 

Nom. 


Qaotations  supplied  by — 


mo. 
inc. 
ino. 
Ino. 
inc. 


Jd. 

id. 
id. 

i^  . 
ia.  mo. 
£4  ino. 
£4  inc. 
£4  inc. 
±6  inc. 
±6  inc. 
£i  inc. 
gd.  inc. 


2/7  inc. 


a  Q.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  India-Itubber,  Outta  Percha  and 

Telegraph  Works  Co.,  Ltd, 
g  James  >t  Shakspeare, 
b  Luward  Till  &  Oo, 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  &  Co.,  Ltd. 

n  P.  Ormiston  &  Sons. 

o  Johnson,  Mattbey  A  (^,,  Lid. 

P 

r  W,  F,  Dennis  &  Co, 


Midland  Electric  forjioration  for  Power  Distri- 
bution, Ltd. — The  repirt  states  thit  the  revenue  was  adversely 
afifec.ed  daring  the  fi rat  two  monthe  of  the  war,  bat,  apart  from 
the  snpply  of  energy  for  light,  has  since  improved.  The  balaice 
to  the  credit  ot  the  net  revenne  acnnnt,  after  paympnt  of  dtben- 
tore  interest,  is  £17  S.".;i.  pins  £3  .".72  brought  forward,  making 
£21,431,  of  which  the  directors  have  appropriated  to  depreciation 
of  plant  and  machinery,  £S,",82:  depreciation  of  stores,  £i"iOO  ; 
writing  off  of  commission  and  txpenses  of  iseneB  ot  debentures  and 
shares,  and  expenses  during  constraction,  £4  275  ;  payment  of  a 
dividend  of  ij  per  cent,  on  l;t,079  preference  shares,  £3,i>23  ; 
transfer  to  a  debenture  preminm  redemption  acconnt,  £500; 
carryiDg  'orward  £3  65". — Financier. 

Lancashire   Dynamo    and   Motor   Co,,    ltd.— The 

Times  states  that  the  ordinary  share  dividend  is  x  per  cent,  for 
the  year,  free  of  tax. 


P.  II,  Jackson  &  Co,,  ltd,— The  Finannd  Times 
slates  that  for  19H  the  gross  profit  was  £f3,475,  and  after  pay- 
ment of  interest  on  debentures,  depreciation,  &?.,  there  is  a  balance 
of  £8  i'lS.  The  directors  recommend  a  dividend  of  6  per  cent,  on 
the  ordinary  shares,  writing  o£E  goodwill  aooonnt  £2,000  and 
leaving  to  be  carried  forward  £1,756. 

Winnipeg:  Electric  Railway  Co. — For  1914  the  net 

earnings  amounted  to  81,685,093,  and  after  providmg  for  fixed 
charses  and  four  quarterly  dividends  of  3  per  cent,  each,  a  credit  to 
profit  and  loss  of  «901.097  brought  forward  was  reduced  to  8816.309. 
A  dividend  of  2i  per  cpnt.  has  been  declared  for  the  quarter  ending 
Meuroh  31st. — Financial  Times. 

Hiielva    Gas    and    Electricity    Co,,  Ltd.— The  net 

report  for  1914  was  £2.051,  plus  £245  Drought  forward.  Deduct- 
ing the  dividend  on  the  preference  shares,  the  directors  recommend 
that  £  1,400  be  written  off  for  depreciation  of  gas  and  electric  plant, 
leaving  £674  to  be  carried  forward. 
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ELECTRICITY   IN    MINES. 


[The 


Report  of  H.M.  Electrical  Inspector 
OF  Mines.] 


The  report  for  the  year  191.3  of  Mr.  Nelson,  H.M.  Elec- 
trical Iii'^pector  of  Mines,  is  included  in  the  General  Report 
of  the  Chief  Inspector  of  Mines,  which  has  just  recently 
been  issued. 

The  report  deals  first  with  the  growth  of  the  use  of 
electricity  in  mines,  the  following  being  a  summary  of  the 
returns  received  on  January  2l8t,  1913  : — 


Surface 

Underground 

Total 

H.P. 

H.P. 

H.P. 

Scotland      ...         

26  27y 

93361 

119.<U(i 

Northern 

6-1837 

79,422 

144,259 

York,  and  North  Midland  .. 

55,954 

51,245 

104.200 

Linoashire.    North    Wales 

and  Ireland         

9,884 

■20,8fi:i 

30,74  7 

South  Wales           

90,581 

9i,2.sr 

181,8is 

Midland  and  Southern 

9,U1 

35,294 

44,434 

Totals      ... 

266,67(i 

371,422 

628,098 

Total  for  year  1912       ...     194,088i       316,667i         510,756 

These  figures  show  an  increase  of  32-24  per  cent,  in  the 
electrical  ir.i'.  irs'alled  for  the  surface  ;  17'29  for  under- 
ground ;  and  a  net  total  increase  of  2297,  which  is  very 
satisfactory  indeed  on  a  year's  working. 

A  further  estimate  of  the  growth  of  the  use  of  electricity 
ill  the  different  divisions  may  be  made  by  comparing  the 
number  of  tons  of  mineral  raised  per  electrical  liorse-power 
employed  with  the  corresponding  figure  for  the  year  1912, 
as  shown  in  the  following  table  :  — 


Tons  of 

mineral  per 

Tons  of 

Blectricn] 

I  H.P.  employed. 

raineral 

Above  and 

Ccrres- 

raised 

below  ground 

ponding 

in 

Oa 

Below 

tcgetber 

flsure 

DiTieion. 

1913.         satfaoe. 

ground. 

1913. 

(or  1912. 

Scotland 

47434,287 

1,805 

508 

395 

449 

Northern         

65,263,2.11 

1,007 

822 

462 

53  S 

York.  &  North  Midland 

73,449,759 

1314 

1,434 

686 

744 

Lincas-hire  and  North 

Wales           

28,480,739 

2,881 

1,365 

926 

1,028 

South  Wales 

57,009,050 

6l'0 

R25 

314 

336 

Midland  and  Southern 

29,924,227 

3  274 

848 

673 

718 

United  Kingdom...  301,611,353     l,17.i        812         480       534 
In   regard   to  coal-cutting,   the  number  of  electrically- 
driven  machines  in   1913  was  1,307,  being  an  increase  of 
173  over  the  number  in  use  at  the  end  of  1912. 

Fatal  Accidents. 

There  were  during  the  year  1913  1.5  fatal  accidents 
definitely  due  to  electricity,  and  cau-ing  in  all  16  deaths. 
In  addition,  a  serious  fire  at  the  Big  Pit  of  the  I51aeiiavon 
Iron  and  Steel  Co.,  at  Blaenavon,  Monmouth,  on  April  7tb, 
which  resulted  ultimately  in  the  loss  of  three  lives,  was 
held  by  most  investigators  to  have  been  due  to  the  failure 
of  an  electric  cable,  and  the  disaster  at  Senghenydd  Colliery 
on  October  14th  was  held  by  the  Commissioner  appointed 
to  investigate  the  cause  to  have  been  j^ssibly,  but  not  cer- 
tainly, due  to  sparks  from  electric  signalling  wires.  The 
two  latter  accidents  apart,  the  figures  for  the  year  1912, 
comparable  with  those  given  above  for  1913,  were  12 
accidents  causing  14  deaths.  In  1913  there  was  therefore 
an  increase  of  three  accidents  and  two  deaths  over  the 
figures  for  1912. 

The  whole  of  tlie  15  accidents  which  occurred  in 
1913  were  electric-shoak  accidents.  Of  these,  three 
took  place  on  the  surface  and  12  below  ground.  The  two 
classes  of  accident  will  be  separately  considered,  so  that  any 
conclusions  it  may  bo  possible  to  draw  shall  ha\e  applica- 
tion to  surface  conditions  and  to  underground  conditions 
respectively.  The  figure  for  electric-shock  accidents  below 
ground,  which  had  begun  to  show  a  downward  tendency, 
has  risen  again,  as  will  be  seen  below  : — 

1907   1908   1909  1910   1911    1912   1913 
Number  of   persons  killed 
by  eleotrio  shock    below 
ground  in  coal  mines    ...      10      12       IS       15        9         7        13 

The  figure  for  1913  is  disappointing  in  comparison  with 
1912,  although  the  horse-power  of  electric  plant  in  use 
below  ground  increased  by  17  per  cent,   during  the  year. 


For  the  first  time  it  is  possible,  from  the  data  available,  to 
determine  the  rate  of  increase  of  the  horse-power  of  electric 
plant  in  use  below  ground.  On  the  assumption  that  that 
rate  of  increase  is  normal,  and  not  exceptional  (and  there  is 
no  reason  to  think  that  it  is  other  than  normal),  the  horse- 
power of  elecDric  plant  in  use  below  ground  has  increased  by 
95  per  cent,  since  the  end  of  the  year  1909,  whereas  the 
number  of  persons  killed  by  electric  shock,  as  will  be  seen, 
was  the  sime  in  1909  as  in  1913.  It  is  also  of  interest  to 
note  that  of  the  79  persons  killed  by  electric  shock  below 
ground,  in  seven  years  between  January  1st,  1907,  and 
January  1st,  1914,  45  were  killed  in  the  first  half  of  that 
period,  and  34  in  the  second  half  ;  figures  which,  taken  in 
conjunction  with  the  increase  of  electrical  horse-power  in 
the  second  half  period  over  the  first  half  period,  seem  to 
show  that  the  ris^k  cf  fatal  electric  shock  below  ground  is 
decidedly  a  diminishing  risk.  It  is,  on  the  other  hand,  unsatis- 
factory to  note  that  of  the  12  fatal  electric-shock  accidents 
that  occurred  below  ground  in  1913  (one  of  the  accidents 
was  responsible  for  the  deaths  of  two  persons),  at  least  nivp 
might  hare  been  avoich'd  hij  greater  care  in  the  maintenance 
of  apparatus  and  stricter  regard  to  the  regulations.    . 

Surface  Accidents. — Of  the  three  electric-shock  accidents, 
one  occurred  on  a  high-pressure  alternating-current  system, 
one  on  a  medium-pressure  alternating-current  system,  and 
one  on  a  low-pressure  alternating-current  system.  In  the 
case  first  mentioned  the  victim  of  the  accident  touched  snme 
part  of  the  winding  of  a  three-phase  motor  supplied  with 
current  at  3,000  volts.  Though  the  insulation  appeared 
externally  to  be  perfect,  it  was,  in  fact,  insufficient,  and  a 
fatal  electric  shock  followed.  The  accident  on  a  medium- 
pressure  system  was  of  an  unusual  character.  A  derrick- 
pole  was  being  erected  by  means  of  steel  wire  guy  ropes, 
when  one  of  the  latter  made  contact  with  an  unprotected 
fuse  in  the  neighbourhood  belonging  to  a  5-h.p.  motor 
supplied  with  three-phase  current  at  400  volts.  The  ground 
was  wet,  and  the  man  who  had  hold  of  the  guy  rope 
that  made  contact  with  the  fuse  was  killed.  The  fuse  which 
caused  the  accident  should  clearly  have  been  protected.  The 
accident  on  the  low-pressure  system  was  the  result  of  an 
act  by  the  victim  himself  (a  boy  of  13),  and  his  death  may 
fairly  be  classed  as  a  misadventure.  The  evidence  given  at 
the  inquest  showed  that  the  boy  who  was  killed  challenged 
one  of  his  mates  to  climb  a  railing,  and  from  this  position 
to  touch  some  electric  wires  which  would  then  be  within  his 
reach.  His  mate  refused,  so  the  victim  himself  climbed  the 
railing  and  touched  the  wires.  He  was  killed  instantly, 
though  the  pressure  was  not  high  (220  volts  alternating). 

Underground  Accidents.  —  Out  of  the  12  underground 
electric  shock  accidents,  nine  occurred  on  medium-pressure 
three-phase  alternating-current  systems,  two  on  medium- 
pressure  continuous-current  systems,  and  one  on  a  low- 
pressure  two-phase  alternating-current  system.  The  cir- 
cumstances of  each  of  these  accidents  have  been  considered, 
with  the  result  given  by  the  following  table  : — 

Due  to  : —  Aci'idi'iits.  Dfnttui. 

1.  Faults  as  regards  the  earthing  of   metallic 

outer  coverings  of  apparatus  :  — 
(-7)  Total  absence  of  any  connection  to  earth         1  1 

(h)  Break  in  continuity  of  earth  connection        2  3 

((■)  Outer  covering  earthed   but  connection 

with  earth  inefficient       3  3 

2.  Contact,  direct  or  indirect,  with  live  parts  of 

cables  : — 

(rt)  Direct  contact  with  a  live  cable  tx posed 

through  abrasion  of  the  insulation       ...         3  3 

(/')  Contact  with  a  conductor  (a  girder)  made 
live  by  its  contrtct  with  a  live  cable  ex- 
posed through  abrasion  of  the  insulation         I  I 

3.  Accidental    contact   with    unineulattd    live 

parts  of  apparatus  ? 

12  13 

The  above  table  may  be  summarised  thus  : — 

Apcidrnls.  Death*, 

1.  Contact  with  outer  coverings  of  apparatus 

live     through     the     absence    of,    or    an 

inefficient,  earth  connection  6  7 

2.  Dsfective  insulation  of  cable  systems         ...  4  4 
S.  Contaot  with  uninsulated  live  parts           ...  3  2 

12  13 

For  the  period  between  January  1st,  1905,  and  December 
;!lst,  1013,  that  is  to  sav,  in  nine  venrs,  electric  shock  below 
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gronnd  has  been  responsible  for  83  recorded  accidents  and 
86  deaths.  Mr.  Nelson  has  carefully  considered  the  avail- 
able information  in  regard  to  all  of  these  accidents  (a  large 
portion  were  personally  investigated  by  him),  and  they  may, 
he  thinks,  jiisily  be  analysed  as  follows  :  — 

Accidents.  Deaths, 

1.  Cjntact  with  outer  ooverings  of  apparatus 

live  through  the  absence  of  an  efficient 

earth  CDnneotion       37  40 

2.  Defective  insula'.ion  of  oible  systems         ...  32  32 

3.  Contact  with  insulated  live  parts     12  12 

4.  0. her  canees  (misadventure)             2  2 

83     ■     86 
Djfective  earthing  has,  therefore,  been  responsible  for  very 
nearly   50  per  cent,  of   the  deaths  due   to  electric  shock 
below   ground.       Imperfect   insulation  of   cables  has  been 
responsible  for  37  per  cent,  of  such  deaths. 

SUMMABT  OF   FATAL   ELECTBIC   SHOCK    ACCIDENTS    IN    1913. 

Surface  Accidents  — 
t'!)  0  a  three-phase  systems  ;  —  Accidents.  Deaths, 

Low  pressure         ...         ...         ...         -■•  1             1 

Medium  pressure 1             1 

Hijh  pressure        ...         ...         1             1  . 

(i)  Oi  continuous-current  fy  items  ; — 

Low  pressure         —  — 

Medium  pressure ...  —  — 

Underground  Accidents  :  — 

(«)  On  three-phase  systems  :  — 

Low  pressure         1  1 

Medium  pressure 9  10 

High  pressure        —  — 

(*)  On  continuous-current  systen^s  :  — 

Low  pressure         ...         —  — 

Medium  pressure 2  2 


15 


ir. 


Of  the  accidents  on  the  three-phase  systems,  13  in  all,  10 
were  on  completely  insulated  systems  and  3  on  systems 
with  the  neutral  point  connected  to  earth. 

Of  the  10  persons  killed  by  electric  shock  in  1913,  3 
were  coal-cutter  attendants,  2  were  surface  labourers,  2 
were  underground  road  repairers,  2  were  motor  attendants, 
1  was  a  haulage  hand,  1  a  pony  driver,  1  a  foreman,  1  a 
coal  conveyor  attendant,  1  a  drawer,  1  a  surface  screen 
boy,  and  1  a  trained  electrician. 

Nox-Fatal  Accidents. 

During  the  year  1013,  53  separate  non-fatal  accidents,  or 
dangerous  occurrences,  were  reported.  There  were  no  non- 
fatal ignicions  of  firedamp  reported  as  having  been  due  to 
electricity,  as  against  1  in  1912.  There  were,  however,  3 
underground  fires  as  against  2,  and  50  electric  shock  acci- 
dents causing  injury  to  51  persons,  against  3(;  accidents 
causing  injury  to  36  persons  in  1912.  All  the  electric-shock 
accidents  were  in  mines  nnder  the  Coal  Mines  Act,  as  also 
were  all  the  underground  fires. 

Undergrowul  Fires  Caused  by  Eleitricity, — Three  under- 
ground fires  were  reported  as  having  been  due  definitely  to 
electricity  in  1913. 

The  first  occurred  on  .lanuary  16th  at  Leven  Colliery, 
Fife,  Scotland.  It  was  caused  by  the  breakdown  of  two 
cables  which  were  carried  through  the  woodwork  of  a  trap- 
door, and  in  contact  therewith  without  effective  insulation, 
and  without  armouring.  The  fire  burnt  for  about  an  hour, 
and  the  woodwork  of  the  door'and  some  props  were  destroyed. 
Xo  one  was  injured. 

The  second  tire  occurred  in  a  haulage  mofor  house  at  the 
Duffryn  Rhondda  Coll'ery,  Port  Talbot,  South  Wales,  on 
March  llth.  In  order  to  shield  the  motor-man  from  the 
cold  intake-air,  a  piece  of  brattice  cloth  was  hung  behind 
him,  and  in  the  neighbourhood  of  the  cables  running  from 
the  naotor-controller  to  the  resistances.  The  fire  was 
caused  by  a  short  circuit  in  the  base  of  the  controller, 
which  set  fire  to  the  cables  referred  to.  The  fire  travelled 
via  their  outer  coverings  to  the  brattice  cloth,  which,  in 
turn,  caught  fire,  and  some  of  the  neighbouring  props  were 
scorched,  but  help  was  close  at  hand  and  the  fire  was  quickly 
extinguished. 

The  last  was  the  least  serious  of  the  three.  It  occurred 
in  a  pump  room  at  Markham  Colliery,  Hollybush,  near 
Newport,    Jlon.,   on  .^iay    2nd.     A  short-circuit  due    to  a 


breakdown  of  insulation  at  a  cable  dividing  box  caused  an 
arc,  which  ignited  the  rubber  insulation  of  some  neighbour- 
ing cables.  The  fire  spread  to  a  rubber  mat  on  the  floor  of 
t  le  pump  room,  but  it  was  readily  extinguished  by  the 
application  of  a  little  sand. 

Electric  Shock  Accidents. — Of  the  50  electric  shock 
accidents  causing  injury  to  51  persons  which  were  reported 
during  1913,  30,  causing  injury  to  30  persons,  took  place 
bel)w  ground,  and  20,  causing  injury  to  21  persons,  took 
place  at  the  surface.  Of  the  51  persons  injured,  43  were 
disabled  for  more  than  seven  days.  In  three  cas°s  the 
victim  was  unconscious  for  some  time,  artificial  respiration 
being  successfully  applied  in  each  case.  In  four  other  cases 
the  victims  were  very  seriously  injured  by  burns. 

The  first  of  these  four  cases  occurred  in  the  generating 
station  at  the  surface  of  Silverwood  Colliery,  Rotherham, 
Yorkshire,  on  February  9th.  Two  men  were  working 
behind  a  live  500-volt  alternating-current  switchboard, 
when  one  of  them  dropped  a  spanner  across  some  live  parts. 
The  short-circuit  caused  an  arc,  which  badly  burned  both 
men  about  the  head  and  face.  It  is  said  that  the  men 
were  working  with  current  on,  in  disobedience  to 
instructions. 

The  second  of  the  accidents  above  referred  to  occurred  in 
th°-  generating  station  at  Littleburn  Colliery,  Durham,  on  May 
29th.  The  victim,  a  contractor's  foreman,  was  explaining 
to  a  member  of  his  firm  how  he  intended  to  fix  some  con- 
ductors which  were  about  to  be  erected  behind  the  switch- 
board, lie  had  a  pair  of  pliers  in  his  hand,  and  with  these 
he  made  accidental  contact  with  some  live  metal.  The 
shock  caused  him  to  fall  against  three  bare  conductors 
carrying  2,750-volt  alternating  current.  He  was  very 
seriously  burnt,  losing  his  left  arm.  After  the  accident  the 
bare  conductors  were  effectively  protected. 

The  third  accident  occurred  at  Greenrigg  Colliery,  Fauld- 
house,  Linlithgow,  Scotland,  on  August  19th,  and  resulted 
in  severe  burns  to  the  victim's  left  arm  and  hand  due  to  the 
failure  of  the  insulation  of  a  trailing  cable  which  he  was 
handling.  The  system  in  this  case  was  continuous  current 
and  the  pressure  500  volts. 

The  fourth  accident  occurred  at  Bargoed  Colliery,  Mon- 
mouthshire, on  December  29th.  In  this  case  the  victim 
was  a  switchboard  attendant,  and  he  committed  the  error  of 
attempting  to  examine  a  switch  which  was  live  at  the  time,  - 
and  which  he  knew  to  be  live.  He  short-circuited  the  con- 
ductors in  the  neighbourhood  of  the  switch,  which  was 
carrying  3,300-volt  alternating  current,  and  was  badly  burnt 
on  the  left  hand,  face,  and  neck  as  a  result. 

Unclassified  Non-Fatal  Accidents. — An  accident  of  an 
unusual  character  occurred  at  the  Prince  of  Wales  (Haigh 
Moor)  Colliery,  near  Pontefract,  Yorkshire,  on  August  25th. 
The  glass  forming  the  peephole  on  a  coal-cutter  frame  was 
blown  out  with  such  force  that  it  caused  incised  wounds  in 
the  back  of  the  attendant,  who  was  at  the  time  10  yards 
from  his  machine.  As  the  result  of  investigation  and 
experiment  it  was  agreed  that  there  had  been  an  explosion 
in  the  coal-cutter  frame  caused  by  the  volatilisation  of  some 
insulating  varnish,  unduly  heated  by  a  short  circuit  in  the 
motor  armature.  This  short  circuit  also  ignited  the  gas 
which  formed  inside  the  frame  of  the  coal-cutter,  and  which 
proved  to  be  explosive. 

The  chief  point  to  be  noticed  in  the  report  is  the  import- 
ance of  having  an  efficient  earth,  and  as  we  have  on  several 
occasions  pointed  out,  shortcoming  in  this  respect,  in  our 
opinion,  is  due  not  so  much  to  neglect  on  the  part  of  the 
management  as  to  incompetence  of  the  electricians  in  charge. 
It  is  sometimes  difficult  to  get  a  really  efficient  "  earth  "  in 
a  mine,  and  unless  the  electrician  in  charge  has  a  little  more"- 
knowledge  than  a  merely  practical  one,  it  is  very  possible  he 
does  not  clearly  understand  how  to  obtain,  much  less 
maintain,  an  "  efficient  earth  "  as  defined  in  the  Special 
Rules  regulating  the  use  of  electricity  in  mines. 

It  is  also  a  little  disconcerting  to  have  three  fires  re- 
ported due  to  electricity,  and  shows  how  much  care  is  neces- 
sary in  installing  and  maintaining  electrical  cable  and  p'ant 
in  mines.  If  the  colliery  company  cannot  afford  the  ser- 
vices of  a  really  competent  engineer,  then  at  least  it  would 
pay  them  to  have  a  monthly  or  quarterly  report  made  by  an  ' 
outside  engineer.  Accidents  are  expensive,  and  prevention 
is  much  better  than  cure. 
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REVIEWS. 


SamveJ  F.  B.  Morse .-  His  Letters  and  Journals.  Two 
volumes.  By  E.  L.  Morse.  London  :  Constable  and 
Co.     Price  31s.  6d.  net. 

la  these  two  volumes,  which  are  written  by  his  son  for 
the  purpose  of  givino;  to  the  world  "  through  characteristic 
letters  and  contemporary  opinions  an  ac  ;urate  portrait  of  the 
man  and  a  saccincL  history  of  his  life  and  labours,"  we  have 
the  story  of  Morse  the  artist  and  inventor.  With  tlie 
"  artist "  part  of  the  biography  we  do  not  propose  to  con- 
cern ourselves  here,  interesting  though  it  be,  and  teeming 
with  material  that  enables  us  to  appreciate  the  man  from 
many  different  aspects.  Here  we  shall  confine  ourselves 
to  the  period  beginning  with  the  dinner- table  conversation 
on  board  the  s.s.  Sullij  in  1832,  and  terminating  with 
Morse's  death  40  years  later — a  period  of  stress  and  trial, 
of  buoyant  hopes  and  crushing  disappointments,  ending  at 
last  in  success  and  world-wide  celebrity. 

During  the  dinner-table  conversation  just  alluded  to  the 
subject  of  electromagnetism  was  discussed,  and  Morse  rose 
from  the  table  with  the  idea  that  there  was  "  no  reason  why 
intelligence  might  not  be  transmitted  instantaneously  by 
electricity,"  quite  ignorant  of  the  fact  that  the  same  thought 
had  occurred  to  the  minds  of  others  long  before  his  day. 

That  Morse  first  conceived  the  idea,  or  was  the  inventor, 
of  the  telegraph,  no  one  to-day  who  knows  anything  of  the 
subject  would  seriously  maintain.  The  distinction  of 
having  first  published  the  idea  of  app'ying  electricity  to 
the  telegraph  belongs  to  the  histovin  Scotsman,  '•  C.  M.," 
who  enunciated  his  views  in  the  Scot's  Magazine  in  1753, 
and  the  invention  attained  its  practical  realisation  in  the 
bands  of  Le  Sage,  of  Geneva,  in  1774.  Hence  the  need  for 
the  reader  to  guard  himself  against  the  acceptance  of  such 
expressions  as  "  the  inventor  of  the  telegraph,"  which  are 
sprinkled  freely  throughout  the  book  in  reference  to  Morse. 

In  our  desire  to  do  justice  to  ^lorse  we  must  not  allow 
ourselves  to  forget  the  work  of  those  who  had  laboured  at  the 
problem  before  him,  as  well  as  those  who  were  contemporary 
with  him. 

Forty-two  years  after  the  invention  of  Le  Sage,  and  1 6 
years  before  Morse  embarked  on  the  SiiUi/,  our  own  country- 
man, Konalds,  of  Hammersmith,  had  telegraphed  over  eiglit 
miles  of  wire,  with  snch  success  that  he  presumed  to  suggest 
its  adoption  by  the  British  Admiralty  for  coast  communica- 
tion purposes,  only  to  meet  with  a  refusal  on  the  ground 
that  the  existing  system  of  telegraphing  (semaphore)  was 
sufficient  for  their  purpose. 

In  1820  Ampi-re  constructed  a  telegraph,  usine;  a 
mignetic  npedle.  wires  and  a  battery  ;  in  1828  Dyer 
erected  a  telegraph  line  on  poles,  with  glass  insulators,  on 
Long  Island,  New  York,  and  produced  signals  on  prppared 
paper  by  means  of  electricity,  and  in  1830,  in  Dublin, 
Booth  showed  how  electromagnetism  could  be  used  to  tele- 
graph to  a  distance  and  cause  marks  to  be  made  by  the  fall 
of  the  armature  of  a  magnet  when  the  current  was 
broken.  Now  these  were  all  antecedent  to  the  year  1832, 
when  Morse  claimed  to  have  had  his  inspiration.  They 
not  only  embodied  the  idea  of  a  telegraph,  but  actually  were 
practical  methods  of  telegraphing,  although  crude  ones. 
Morse's  ignorance  of  what  had  already  been  done — an 
ignorance  admitted  by  his  biographer — need  hardly  he 
wondered  at  when  we  find  two  .Judges,  who  tried  one  of  the 
cases  in  which  he  was  involved,  giving  it  as  their  opinion 
that  "  Mr.  Morse  was  the  first  to  devise  and  practise  the 
art  of  recording  languaee  at  telegraphic  distances  by  the 
dynamic  force  of  the  electromagnet,  n; ,  indeed,  litj  any 
agetuy  whatever"  (the  italics  are  ours). 

That  Morse  did  not  continue  in  this  state  of  ignorance 
is  shown  by  the  following  significant  interrogatories  and 
answers,  which  appear  in  the  record:^  of  a  litigation  with 
Bain,  the  inventor  of  the  electrochemical  recorder  : — 

"  Nineteenth  interrogatory.  Do  you  mean  to  say  that 
you  were  the  first  to  discover  that  when  an  electromagnet  is 
connected  with,  and  forms  a  part  of,  such  circuit  the  magnet 
becomes  attractive  and  non-attractive,  as  the  current  flow* 
or  ceases  to  flow  ?     Answer  :  I  do  not. 

"Twentieth.     Do  you  mean  to  say  that  you  were  the  first 


inventor  of  the  combining  an  electromagnet  and  an  arma- 
ture in  a  circuit  of  electric  or  galvanic  conductors  ? 
Answer  :  No,  not  generally  in  the  abstract ;  but  I  do  claim 
to  be  the  first  inventor  of  combining  an  electromagnet  and 
an  armature,  as  described  in  my  tetters  patent,  and  of 
combining  this  combination  with  a  circuit  of  electric  or 
galvanic  conductors." 

Sa  much  for  Morse  being  the  inventor  of  the  telegraph. 
L'^t  us  now  see  if  he  can  lay  claim  to  having  invented  the 
first  practical  telegraph.  In  the  year  1837  his  apparatus, 
on  his  own  admission,  was  in  such  an  unfinished  state  that 
he  was  unwilling  for  it  to  be  seen.  In  the  same  year  Cooke 
and  Wheatstono,  in  England,  patented  the  first  practical 
(needle)  telegraph — practical  in  the  sense  of  teing  a  com- 
mercial undertaking.  On  .June  10th,  1840,  the  first 
American  patent  for  an  electric  telegraph  was  granted  to 
these  two  inventors,  and  ten  days  later,  on  the  20th  of 
the  same  month,  Morse  was  granted  his  first  patent  for  "  a 
new  and  useful  improvement  in  the  mode  of  communicating 
information  by  signals  by  the  application  of  electro- 
magnetism." 

These  facts  speak  for  themselves,  and  need  no  comment. 

Again,  in  order  to  show  that  Morse  was  not  ignorant  of 
electrical  principles  when  he  conceived  the  idea  of  a  tele- 
graph, it  is  contended  by  his  biographer  that  he  (ilorse) 
"  was  familiar  with  much  that  had  been  discovered  with 
regard  to  that  mysterious  force  (electricity)  through  his 
studies  under  Profs.  Day  and  Silliman,  of  Yale,  and  through 
the  lectures  and  conversations  of  Profs.  Dana  and  Renwick 
in  New  York,  so  that  the  charge  which  was  brought  against 
him  that  he  knew  absolutely  nothing  of  the  subject,  can  be 
dismissed  as  proving  the  ignorance  of  his  critics"  (vol.  2, 
page  3).  In  a  deposition  made  in  ilarcb.  1850,  Prof. 
Henry  (the  man  after  whom  we  name  our  practical  unit  of 
inductance)  said  of  Morse  : — "  He  appeared  to  be  an  un- 
assuming and  prepossessing  gentleman  with  very  little  know- 
ledge of  the  general  principles  of  electricity,  magnetism,  or 
electromagnetism,  &c."  ;  and  again,  in  giving  evidence  in 
the  Bain  case  already  referred  to.  the  same  high  authority 
stated  : — "  I  am  not  aware  that  i\Ir.  Morse  has  ever  made  a 
single  original  discovery  in  electricity,  magnetism,  or  electro- 
magnetism applicable  to  the  invention  of  the  telegraph.  I 
have  considered  his  merit  to  consist  in  combining  and 
applying  the  discoveries  of  others  in  the  invention  of  a 
particular  instrument  and  process  for  telegraphic  purposes." 

When  reading  through  these  pages,  if  we  are  to  prevent 
our  judgment  from  becoming  obscured  by  the  admiration 
which  this  fine  tribute  of  a  son  to  the  memory  of  his 
father  evokes  within  us,  we  nuist  bear  the  facts 
in  mind  ;  for  there  is  much,  apart  from  the 
vexfd  question  of  priority,  that  we  should  like  to  dwell 
upon  in  this  story  of  a  man  who  voluntarily  relinquished 
a  remunerative  profession,  in  which  he  had  attained  to  a 
place  of  high  distinction,  to  tread  the  rough  and  thorny 
path  of  the  inventor,  wherein  he  was  to  suffer  penury  and 
want,  obloquy  and  insult,  and  be  looked  upon  as  an  eccentric 
and  a  visionary. 

We  do  not  admit  his  claims,  which  in  this  book  are 
reaffirmed,  because  in  the  truer  perspei  tive.  with  which  the 
lapse  of  years  has  furnished  us,  we  are  enabled  to  estimate 
his  position  and  work  more  dispassionately  and  impartially 
than  was  possible  for  his  contemporaries  :  but  in  doing  so, 
we  rerognise  his  right  to  a  conspicuous  place  amongst  the 
many  workers  who  have  contributed  to  the  progress  of 
electromagnetic  telegrathy. 

Much  has  been  achieved  since  the  days  of  Jlorsc  ;  and 
the  advent  of  fast-sprcd  printing  telegraphs  and  inulliplex 
telegraphs  is  threatening  to  displace  whatever  remains  of  the 
more  modern  form  of  his  recorder  in  the  shape  of  the 
Wheatstone  receiver.  But  when  we  contemplate  the  long 
evolutionary  process  which  has  resulted  in  the  marvellous 
systems  at  our  disposal  to-day,  and  try  to  single  out  any  one 
name  as  that  of  the  "  inventor  of  the  telegraph,"  we  the 
more  consciously  recognise  the  truth  of  Sabine's  remark  that 
the  arrogance  of  any  individual  claim  to  the  title  cinnot  be 
recognised  ;  and  those  men  who  deserve  the  most  credit 
happen  to  be  those  who  advance  the  least  claim  to  it.* 
— A.F. 


*  "Telegraph  History  and  Proirresf."  by  Rolwrt  ffibine.  C.E. 
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Dynamo  and  Electric  Motor  Building.    By  A.  H.  Avert. 
London  :  Cassell  &  Co.,  Ltd.     Price  Is.  net. 

In  this  volume  the  author  has  done  justice  to  his  long 
experience  in  the  art  of  building  small  djnamo-electric 
machines,  by  providing  at  a  purely  nominal  price  a  fully 
illustrated  and  thoroughly  practical  treatment  of  the  alter- 
native constructions  available,  and  the  materials  and  methods 
of  construction  and  assembly  best  suited  to  the  needs  of  the 
amateur  with  limited  resources.  Chapter  I  presents  a 
simple  and  clear  explanation  of  the  fundamental  principles 
of  dynamo-electric  current  generation,  and  is  followed  by  an 
equally  clear  explanation  of  the  function  of  the  commutator, 
the  effect  of  brush  width,  angular  lead,  and  auxiliary  poles. 
The  author  is  to  be  complimented  on  dealing  with  these 
topics  without  introducing  theoretical  matter  so  tempting 
to  the  expert  and  so  confusing  to  the  amateur  ;  the  explana- 
tions given  are  clear,  simple,  and  quite  concordant  with  the 
practical  nature  of  the  work. 

The  general  requirements  and  materials  of  field  magnets 
are  outlined  in  Chapter  IH,  and  the  relative  merits  of 
different  types  of  field  systems  are  discussed  briefly.  The 
desirability  of  laminatirg  armature  cores  is  explained  in  the 
next  chapter  and  the  practical  merits  of  different  forms  of 
stampings  are  discussed  ;  means  for  ventilating  the  core 
might  be  described  a  little  more  fully  and  the  use  of 
wedging  strips  instead  of  binding  wires  deserves  men- 
tion. In  dealing  with  commutator  construction  the  author 
becomes  rather  general  in  his  remarks ;  more  definite  and 
practical  information  ishere  required  by  amateurs.  Brushesand 
brush  gear  are  dealt  with  in  consideraljje  detail ;  the  relative 
merits  of  various  brush  materials  and  the  reasons  for  and 
applicability  of  different  mounting  methods  are  discussed, 
but  here  again  a  little  more  definite  practical  information 
might  be  included.  Next  follow  three  chapters  on  insulation 
and  windings  to  which  the  author  rightly  attaches  great 
importance,  for  defects  in  the  material  or  arrangement  of  field 
and  armature  windings  are  responsible  for  most  troubles  in 
home-built  machines.  The  instructions  and  illustrations  here 
presented  are  admirable  and  should  meet  all  requirements. 
Both  hand  and  former  wound  armature  coils  are  considered. 

Chapter  IX  presents  full  working  instructions  for  the 
building  of  a  120-watt  motor-dynamo  converter,  it  being 
assumed  that  the  reader  buys  the  main  castings  ready  made. 
The  principle  of  working  of  the  converter  is  first  explained, 
then  follow  detailed  and  fully-illustrated  instructions  as  to 
the  sequence  and  manner  in  which  machining  and  erecting  are 
to  be  performed.  This  chapter  is  beyond  criticism,  and  the 
notes  concerning  commutator  and  brush  gear  construction 
rectify  the  slight  deficiencies  noted  in  the  chapters  relating 
specifically  to  these  topics.  Chapter  X  includes  general 
notes,  and  outline  working  instructions  for  the  building  of 
a  number  of  small  dynamos  and  motors,  besides  giving  more 
detailed  treatment  of  the  construction  of  a  1-h.p.  motor. 
The  working  drawings  are  clear  and  to  scale,  and  include 
only  essential  dimensions.  Suitable  winding  quantities 
and  speeds  are  merely  stated,  and  one  wonders  whether  a 
simple  explanation  could  not  be  given  of  means  of  calculating, 
at  least  approximately,  the  relation  between  winding,  size 
and  weight,  horse-power  and  speed.  The  average  amateur 
is,  perforce,  content  to  adopt  instructions  given  by  the 
makers  of  the  castings,  or  advised  in  the  query  columns  of 
journals  devoted  to  model  building  ;  or  else  to  depend  on 
chance.  If  he  could  be  shown  how  to  design  his  windings, 
the  interest  and  value  of  building  and  testing  the  machine 
would  be  much  increased. 

A  few  tables  showing  the  weight  of  various  sizes  of  wire 
accommodated  in  various  spaces,  the  number  of  laminations 
of  various  thicknesses  per  inch,  and  so  on,  would  be  a 
valuable  addition.  Chapter  XI,  dealing  with  motor-starters, 
is  cursory  :  the  author  explains  how  to  calculate  the  total 
starting  resistance,  but  then  recommends  that  it  be  divided 
into  equal  sections  ;  personally,  we  should  not  consider  this 
advisable  in  a  2-h.p.  starter,  and,  in  any  case,  the  advantage 
and  method  of  proper  grading  should  be  explained.  The 
final  chapter  on  testing  dynamos  and  motors  for  faults  is 
thoroughly  good.  The  book  is  well  indexed,  well  produced, 
and  to  be  recommended  as  an  excellent  investment  to  all 
readers,  whether  amateur  or  professional,  interested  in 
building  small  dynamo-electric  machines. 


Clock  Repairing  and  Making.  By  F.  J.  Gaebaed. 
London  :  Crosby  Lockwood  &  Son.  Price  4s.  6d.  net. 
As  a  thoroughly  practical  treatise,  of  value  to  the  amateur 
as  well  as  to  those  in  the  trade,  this  book  deserves  high 
praise.  Difficulties  which  are  likely  to  be  met  with  in  the 
repair  of  clocks  of  various  kinds  are  clearly  pointed  out,  and 
the  methods  of  overcoming  the  same  are  equally  clearly 
explained.  The  writer  is  one  who  has  had  practical  experi- 
ence of  the  whole  subject  he  deals  with,  and  the  numerous 
"  wrinkles  "  which  are  so  useful  in  mechanical  work  of  the 
kind  are  freely  given.  Here  and  there,  however,  there  are 
indications  that  the  writer  accepts  common  practices  with- 
out questioning  their  correctness.  On  page  2,  for  example, 
he  states  that  the  bob  of  a  pendulum  is  lens-shaped  for  the 
purpose  of  enabling  it  to  cut  the  air  easily.  That  this  is 
the  intention  is  doubtless  true,  but  that  that  particular 
shape  actually  accomplishes  the  desired  result  is,  we  think, 
rather  doubtful  ;  probably  no  one  has  thought  it  worth 
while  to  question  the  correctness  of  the  supposition,  which, 
after  all,  is  of  negligible  importance. 

On  page  126  the  statement  is  made,  in  reference  to  turret 
clocks,  that  "  steel  lines  if  put  on  wooden  barrels  cut  the 
wood  to  pieces."  To  this  statement  we  can,  from  practical 
experience,  give  an  unqualified  denial,  for  the  lines  merely  dig 
slightly  into  the  wood  and  form  a  spiral  groove  ;  such  a 
practice  is,  it  is  true,  not  one  to  be  recommended,  but  it 
certainly  is  not  a  disastrous  one. 

In  regard  to  the  dissertation  on  page  3  in  reference  to 
"  Pallets  and  Crutch,"  it  is  much  to  be  desired  that  the 
most  unsatisfactory  arrangement  of  providing  practically  no 
adjustment  for  setting  the  pallets  in  the  position  to  give  a 
correct  beat  has  not  been  got  rid  of  ;  a  few  better-class 
clocks  have  two  adjusting  screws  (page  149),  but  in  the 
great  majority  of  cases  the  crutch  (of  springy  wire)  has 
either  to  be  bent  by  means  of  a  pair  of  pliers,  or  the  pallets 
twisted  round  on  their  axle,  to  which  they  are  secured 
spring  tight,  or  rather  spring  loose,  in  many  cases.  Again, 
anvthing  more  absurd  than  the  way  in  which  clock  cases  are 
made  it  is  difficult  to  imagine  -,  they  seem  to  be  designed 
with  the  express  purpose  of  making  it  impossible  to  get  at  any 
part  of  the  works  for  cleaning  or  adjustment.  Clock  makers 
or  clock  repairers  seem  to  have  resigned  themselves  to  the 
stereotyped  designs,  or  rather  want  of  design,  and  in  ex- 
olaining  how  to  take  a  clock  apart  and  put  it  together  again, 
point  out  difficulties  which  will  be  met  with,  but  do  not 
state  that  these  difficulties  arise  from  absurdities  in  the  con- 
s'ruction  of  the  clocks.  Mr.  Garrard  treats  of  clocks  as 
they  are,  and  anyone  reading  through  Chapter  II,  which  deals 
with  "  cleaning  a  skeleton  clock,"  cannot  but  be  struck  with 
the  completeness  with  which  he  treats  the  subject. 
Chapter  III,  on  "Clock  repairing,"  is  full  of  useful  in- 
formation. In  Chapter  IV,  in  referring  to  "  drills,"  Mr. 
Garrard  states  that  "  a  drill  is  not  a  difficult  thing  to  make," 
but  such  information  as  he  gives  as  to  how  this  is  to  be 
accomplished  is  most  incomplete,  and  anyone  desiring  definite 
information  is  hardly  likely  to  be  satisfied  with  being  told 
that  the  drill  "  may  then  be  filed  up  to  the  correct  shape," 
no  information  whatever  being  given  as  to  what  thiss  hape 
shall  be.  The  statement  on  page  127  that  turret  clocks 
should  be  "boxed  in  free  from  damp"  is  entirely  wrong  ; 
what  is  wanted  is  the  freest  possible  circulation  of  air 
through  louvres,  and  no  "  boxing  in "  :  this  was  pointed 
out  by  Lord  Grimthorpe  many  years  ago.  We  are  pleased 
to  note  that  ilr.  Garrard  considers  that  electric  clocks  have 
a  large  future  before  them,  though  he  does  not  go  into  the 
subject  at  any  length,  this  being  beyond  the  sc<3pe  of  the 
book.  In  spite  of  the  occasional  incompleteness  of  inform- 
ation, the  work,  as  a  whole,  is  one  strongly  to  be  recom- 
mended to  all  those  who  are  interested  in  clock  making  and 
repairing :  it  may  be  studied  with  very  great  profit,  especially 
by  country  clockmakers,  whose  knowledge  of  their  trade  is, 
in  a  multitude  of  cases,  deplorably  incomplete,  to  say  the 
least.— H.  R.  K. 


Dinner, — The  employes  in  the  switch  works  of 
Messes.  Ferrasti,  Ltd  ,  of  Holiinwood,  have  just  held  their  first 
annual  dinner  at  the  Star  Hotel,  Failsworth.  Mr.  Torrance,  works 
managrer,  presided. 
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ELECTRICITY    APPLIED    TO    MINING. 


[The  following  discussions  took  place  on  the  paper  read  by 
Mr.  C.  p.  Sparks  before  the  Institution  of  Electrical 
Engineers;  see  page  454.] 

DiscDssioN  AT  Newcastle. 

Ml-.  J.  Leggat  said  that  even  where  local  collieries  had  their 
own  generating  plant  it  very  frequently  paid  them  to  arrange  for 
a  stand-by  supply  from  the  local  supply  companies,  and  they 
were  thus  able  to  dispose  of  surplus  energy  if  they  produced 
any.  He  assumed  that  the  llgner  set«  were  installed  on 
account  of  the  comparatively  small  size  of  the  generating 
plant,  and  that  had  the  generating  plant  been  of  much  larger 
capacity,  ordinary  induction  motors  would  have  been  used, 
either  coupled  direct  to  the  winding  drums  or  geared. 

Dr.  W.  M.  Thornton  said  that  he  noticed  that  the  disposal 
of  the  small  coal  was  given  as  the  reason  for  installing  gas 
engines,  and  he  would  be  glad  to  know  if  the  "  Bettington  " 
boOer  had  been  considered,  as  this  was  giving  wonderful  re- 
gults  elsewhere.  He  regretted  that  no  costs  were  given  in 
the  paper,  a^  the  inclusion  of  these  would  have  strengthened 
the  case  for  electrical  driving  very  considerably.  He  had  come 
across  several  cases  of  protective  devices  acting  without  any 
fault  being  discoverable  on  the  cable,  and  assumed  that  faults 
occasionally  sealed  themselves  up.  The  duration  of  such  faults 
was  comparable  with  the  duration  of  sm'ges.  For  earth  plates, 
ht  suggested  a  design  consisting  of  an  inverted  hollow  cone, 
as  shown  in  the  accompanying  sketch ;  if  provision  were  made 
to  run  water  into  this  cone  it  would  provide  a  continuous 
source  of  moisture  for  the  surrounding  coke.  Due  attention 
had  not  been  paid  to  the  effects  of  the  comparatively  large 
inductance  of  the  ordinary  mining  electric  bell.  With  the 
amount  of  inductance  due  to  an  electric  bell  in  the  circuit,  the 
ordinary  currents  in  use  could  undoubtedly  cause  explosions. 
He  did  not  consider  the  figures  at  the  end  of  the  paper  accu- 
rate enough  to  be  put  forward  as  authoritative.  There  was 
no  doubt  whatever  that  mixtures  of  pit  gas  could  be  ignited 
when  using  present-day  voltages.  With  alternating  currents, 
a  higher  percentage  of  gas  was  necessary  to  obtain  the  maxi- 
mum explosive  effect.  The  only  way  out  of  the  difficulty  was 
to  shunt  the  actual  coil  of  the  bell  by  means  of  a  high  non- 
inductive  resistance.  This  could  be  added  to  any  bell  cheaply, 
and  only  increased  the  ringing  current  by  about  10  per  cent. 

Mr.  W.  Baxter  said  that  even  if  the  costs  had  not  been 
stated  in  pounds,  shillings  and  pence,  it  would  have  been 
interesting  to  have  comparative  figures  for  the  gas  and  steam 
.stations.  In  order  to  reduce  the  width  of  single-reduction 
haulages,  he  suggested  the  introduction  of  an  idle  wheel  be- 
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Method  of  Earthing  suggested  bv  Dr.  Thornton. 


twecn  the  motor  pinion  and  the  spur-wheel  on  the  haulage; 
this  would  lengthen  the  bed-plate  somewhat,  but  would 
obviate  the  somewhat  unmechanical  extension  bed-plate  for 
the  motor  where  it  had  to  be  placed  alongside  of 
the  haulage.  Turning  to  the  generating  plant,  be  noted 
that  tlie  nine  turbo-generators  were  made  by  no  fewer  than 
four  firms,  the  alternators  by  four  firms,  and  there  were  six 
different  combinations  of  complete  sets.  l\eading  between  the 
lines,  it  appeared  that  the  gas  engines  had  not  been  much  of 
a  success,  and  he  asked  why  it  was  that  these  large  gas 
engines  were  so  successful  abroad,  and  so  unsuccessful,  as  a 
rule,  in  this  country.  He  considere<l  that  a  weak  point  in  the 
Coal  Mines  Act,  1011  (General  Regulations  of  July,  1913)  was 
in  insisting  upon  a  surface  earthplate  without  at  the  same 
time  insisting  upon  earthplates  at  each  level,  as  it  had  been 
shown  conclusively  by  Mr.  W.  W.  Wood  that  very  dangerous 
conditions  might  arise  with  a  surface  earthplate  only,  due  to 
insulating  strata  intervening  between  the  surface  and  the 
various  levels.  Mr.  Sparks's  recommendation  to  earth  the 
neutral  point  in  every  case  was  decidedly  too  sweeping ;  colliery 
managers  and  electricians  held  that  an  earthed  neutral  was 
not  necessarily  better  than  an  insulated  neutral.  It  was  highly 
dangerous  to  make  it  ixissible  for  an  automatic  protective 
device  to  plunge  a  whole  pit  into  darkness,  and  where  separate 
lighting  cables  were  installed,  to  be  consistent,  these  should 
also  have  automatic  leakage  protection,  with,  pnssilily  disas- 
trous results  in  the  event  of  an  earth  occurring.  With  regard 
to  underground  lighting,  he  did  not  consider  that  rubber- 
insulated  cables  run  in  screwed  tubing  made  r  satisfactory 
job.  He  suggested  the  use  of  cab  tire-sheathed  cable  for 
this  work.  With  regard  to  the  cost  of  running  miners'  electric 
lamps,  the  cost  of  lamp  bulbs  averaged  O.lSd.   per  lamp  per 


ehift,  whereas  no  lead  cell  on  the  market  could  be  run  for 
much  less  than  .3d.  per  lamp  per  shift.  It  was,  however,  a 
fact  that  when  using  aJkahne  cells  the  cost  of  battery  main- 
tenance just  equalled  the  cost  of  lamp-bulb  maintenance. 

Mr.  H.  W.  Clothier  thought  that  it  was  better  to  eliminate 
lightning  arresters  altogether.  With  regard  to  the  objection 
that  automatic  leakage  protective  devices  might  cause  danger 
by  plunging  a  pit  into  darkness,  he  suggested  the  use  of  a 
number  of  these  devices  at  different  parts  of  the  system,  so 
graded  as  to  cut  out  the  defective  part  only.  He  suggested 
that  relays  might  be  used  in  connection  with  signalUng  sys- 
tems, as  these  could  be  made  to  work  with  very  minute  cur- 
rents; in  one  case  he  had  in  mind  the  power  required 
did  not  exceed  0.08  volt-ampere  He  did  not  agree  with  Dr. 
Thornton  that  the  figures  given  at  the  end  of  the  paper  were 
im satisfactory,  because  they  formed  a  faithful  record  of  some- 
thing which  was  not  known  before. 

Mr.  P.  V.  Hunter  said  that  in  considering  the  results  of  a 
colhery  electrification  one  could  generally  state  whether  or 
not  the  advice  had  been  good  by  noting  the  power  factor,  and 
from  the  excellent  results  shown  in  the  paper  it  was  apparent 
that  the  Powell  Duffryn  scheme  was  a  well-designed  one,  with 
motors  properly  proportioned  for  their  work.  He  quite  agreed 
that  for  the  installation  under  consideration  fifty  cycles  was 
much  better  than  twenty-five  cycles.  He  joined  issue  with 
Mr.  Sparks  on  the  question  of  burying  the  earth  plates  at  a 
great  depth;  a  much  better  arrangement  would  be  to  have  a 
multiplicity  of  earth  plates.  To  provide  an  efficient  earth  for 
static  sub-stations  it  had  been  found  necessary  to  provide  no 
fewer  than  eight  plates  placed  40  ft.  apart  and  carefully 
bonded  together. 

Mr.  C.  P.  Sparks,  in  reply,  said  that  the  special  ventilating 
arrangement  shown  in  connection  with  the  Elliot  Pit  pumping 
station  had  been  found  necessaiy  owing  to  the  high  tempera- 
tures attained  by  the  atmosphere  in  the  pump-room  and  to 
guard  against  accumulations  of  coal  dust.  He  took  exception 
to  Dr.  Thornton's  remarks  that  the  tests  on  ignition  by  sig- 
nalling wire  were  not  scientific,  as  an  elaborate  series  of  tests 
had  been  very  carefully  made.  The  gas  engine  installation 
had  not  been  a  failure,  and  the  company  were  increasing  the 
number  of  gas  engines.  The  variety  of  types  of  machinery 
was  accounted  for  by  their  tiying  to  eliminate  •  faults  dis- 
covered in  existing  plants. 


Discussion  at  Birmingham. 

Mr.  E.  A.  Chattock  said  that  it  was  interesting  to  find  that 
the  gas-driven  generators  required  18  b.th.u.  per  watt-hour 
against  36.5  for  the  live  steam  turbines.  This  difference  was 
largely  accounted  for  by  the  difference  in  the  load  factor 
governing  each  type  of  generating  plant,  the  gas  plant  having 
a  load  factor  of  72  per  cent.,  whilst  the  steam  only  had  47 
per  cent.  Even  better  figures  than  those  given  should  have 
been  obtained  with  such  load  factors.  It  was  certainly  very 
necessary  to  keep  the  load  factor  on  the  gas-driven  plant  at 
the  highest  possible  point,  and  it  was  interesting  to  see  that  in 
mining  work  it  was  possible  to  adjust  the  load  by  carrying  out 
the  pumping  during  the  night  time  and  supplying  the  general 
colliery  demands  during  the  day,  and  thus  to  obtain  an  annual 
load  factor  of  72  per  cent  Some  years  ago  he  went  into  the 
question  of  using  gas  plant  compared  with  steam  turbines 
for  ordinary  electric  power  supply  from  a  central  station,  and 
he  was  satisfied  that  an  annual  load  factor  of  at  least  35 
per  cent,  would  be  required  before  the  gas  plant  could  com- 
pete with  the  steam  turbine.  The  ordinary  central  station, 
working  on  light,  power  and  traction  load,  had  only  a  load 
factor  of  about  25  per  cent.,  and  the  adoption  of  gas-driven 
plant  was  therefore  not  justified.  These  conclusions  were 
based  not  only  on  the  actual  cost  of  generation  by  the  two 
methods,  but  also  on  the  capital  cost  of  the  plant  and  build- 
ings required;  in  addition,  he  considered  that  turbine-driven 
plant  was  more  reliable  than  large  gas  engines,  experience 
with  which  had  not,  up  to  the  present,  been  entirely  satis- 
factoi-y. 

Mr.  N.  Shuttleworth  said  that  the  llgner  motor-generator 
sets  described  in  the  paper  were  probably  the  second  largest 
in  the  Kingdom  As  with  all  other  sets  of  a  similar  kind,  it 
was  necessary  to  arrange  for  a  considerable  drop  in  speed 
between  no  load  and  full  load  on  the  induction  motor,  so 
that  excessive  demands  made  on  the  c.c.  generators  could  be 
provided  by  the  flywheel  at  the  expense  of  its  stored  energy. 
•Ihe  methods  in  use  for  enabling  this  speed  drop  to  take  place 
as  the  load  increased  were  as  uneconomical  as  it  was  possible 
to  imagine.  In  the  present  instance  a  resistance  was  inserted 
in  the  secondary  circuit  of  the  induction  motor  which  ab- 
sorbed at  maximum  slip  or  minimum  speed  some  15  per  cent, 
of  the  total  input  to  the  motor.  The  average  slip  in  the 
absence  of  furtlicr  particulars  might  be  assumed  ns  8  per 
cent.,  which  meant  that  8  per  cent,  of  the  continuous  input 
to  the  induction  motor  was  wasted.  Hie  liquid  slip  regulators 
which  consumed  this  energy  required  considerable  attention 
and  were  expensive  to  keep  in  good  repair.  He  would  suggest 
the  use  of  a  rotary  slip  regulator,  which  took  the  form  of  a 
commutator  motor"  inserte<l  in  the  slir-ring  circuit  of  the  in- 
duction motor  to  be  regulated.  Making  allowances  for  the 
losses  in  the  rotary  regulator,  some  7.5  rer  cent,  of  the  pre- 
sent input  t<>  the  induction  motor  would  be  saved.  Moreover, 
the  power  factor  of  the  induction  motor  would  be  improved 
at  the  same  time  practically  to  unity,  ao  that  on  the  whole 
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the  supply  current  would  show  a  reduction  of  approximately 
•JO  per  ceut.  iucidentaily  tlus  also  lujproved  the  eniiueucy  of 
the  system  because  tte  colliery  pluill  was  ted  by  truusmission 
lines  ot  consiaerable  lengtu  in  wruch  the  losses  inclusive  of 
6lep-up  and  st^ep-ilown  traasloriuers  would  not  be  less  than 
7  per  ceut.,  anu  by  reducing  the  hne  current  by  20  per  cent, 
the  transmission  losses  were  reduced  to  4.5  per  cent,  'ihe 
rotary  regulator  could,  therefore,  be  said  to  save  no  less  than 
10  per  cent,  of  the  present  input  and  at  the  same  time  increase 
the  carrying  capacity  of  the  transmission  system.  On  the 
basis  of  cost  oi  power  ot  one  penny  per  ton  ot  coal  raised  to 
the  surface,  the  saving  tor  both  winders  amount<?d  to  (js.  per 
working  hour,  or  probably  £5  per  day.  It  would  seem,  there- 
fore, that  the  direct  benefits  to  be  obtained  from  the  use  ot  a 
rotary  type  regulator  amply  justified  further  capital  expendi- 
ture in  this  direction.  . 

ilr.  C.  Jones  gave  particulars  ot  electrical  apparatus  which 
he  had  installed  at  Cannock  Chase  Colliery,  and  emphasisetl 
the  large  field  which  was  open  to  electrical  engineers  tor  elec- 
tric haulage  to  perform  the  work  now  done  by  pit  ponies. 

Dr.  C.  C.  G.UiR-'VRD,  in  speaking  of  flame-tight  boxes  tor 
electrical  apparatus,  pointed  out  the  advisabihty  ot  always 
carrying  out  the  tests  with  coal  gas,  as  this  was  a  more  highly 
explosive  gas  than  the  gas  found  in  mines,  and  consequently 
if  the  boxes  were  safe  with  coal  gas  they  could  be  relied  upon 
to  give  complete  protection  in  service  under  mining  conditions. 


Discussion  .\t  M.ANCHESiiiR. 
Mr.  Se.won  stated  that  Lancashire  would  very  shortly  pos- 
sess  a    thoroughly    up-to-date    colhery    electrically    equipped 
throughout  ana  with  steam  turbines  as  prime  movers. 

Mr.  \V.  T.  .-Vndebsox  said  it  was  remarkable  that  all  fatal 
accidents  in  connection  with  electricity  below  ground  were 
due,  not  to  unearthed  systems,  but  invariaoly  to  high  resist- 
ance in  the  earth  circuit.  It  was  most  difficult  to  convince 
colhery  managers  and  engineers  ot  the  importance  ot  earthing. 
Generally  speaking,  eartning  consisted  ot  putting  an  18  in. 
earth  plate  into  the  ground,  and  if  a  bell  rang  through  it  all 
was  considered  well.  Heavy  earth  plates  buried  in  made 
ground  were  invariably  used,  and  in  his  opinion  were  a  source 
of  considerable  danger.  He  described  a  system  ot  earthing 
adopted  at  the  Clifton  and  Kearsley  coal  mines  in  which  cast- 
iron  pipes  9  ft.  long  by  9  in.  diameter,  were  buried  vertically 
in  a  pit  which  was  constantly  supplied  with  water.  Recent 
tests  showed  a  resistance  of  b.S  ohms  between  dupUcate  sets 
ot  pipes  and  1.48  ohms  between  pipes  and  sets  in.  parallel. 
The  50  per  cent,  conductivity  in  metallic  sheathing  demanded 
by  the  Kules  was,  in  his  experience,  almost  impossible  with 
joints.    Earthing  of  neutrals  was  very  necessary. 

-Mr.  G.  M.  Brown  said  that  the  Powell  Dutfiyn  property 
was  ideal  for  complete  electrification.  The  greatest  drawback 
was  the  low  average  pow'er  factor,  due  largely  to  the  enforced 
use  of  low-speed  motors  of  great  overload  capacity.  In  the 
case  of  the  Aberdare  Valley  the  average  was  between  .7  and 
.85,  probably  nearer  .7  in  cost  cases.  This  was  inevitable  in 
coUiery  work,  owing  to  the  necessity  of  having  haulage  motors 
of  ample  capacity  for  their  work.  iTiese  motors  usually  repre- 
sented a  large  proportion  of  the  total  load.  Static  condensers 
could  be  used  in  the  case  of  small  motors  to  keep  the  power 
factor  at  its  maximum  value  at  practically  aU  loads  and  speeds, 
and  in  the  case  of  large  motors  running  under  very  steady 
load,  the  phase  advancer  could  be  used.  The  disadvantages 
of  the  phase  advancer  were  that  it  could  not  be  kept  in  circuit 
on  starting  or  reversing,  and  that  the  amount  ot  leading  watt- 
less current  was  upduly  large  in  proportion  to  the  motor  load. 
These  disadvantages  effectually  barred  its  use  in  connection 
with  haulage  motors,  and  the  best  method  appeared  to  be  the 
installation  of  a  synchronous  condenser.  A  simple  calculation 
would  show  that  the  so-called  wattless  load  of  the  Powell 
Duffi-yn  Co.  represented  a  capital  value  of  several  thousand 
pounds,  and  if  to  this  was  added  the  probable  cost  ot  generator 
and  transformer  capacity  to  deal  with  this  load,  the  total 
would  be  astounding  and  would  demonstrate  the  fact  that  an 
investment  in  plant  for  improving  the  power  factor  on  trans- 
mission lines  would  be  a  sound  financial  proposition. 

Mr.  H.  W.  Ed.mondson  said,  referring  to  portable  lamps, 
that  half-watt  lamps  would  probably  be  used,  but  not  in  the 
near  future.  The  exact  voltage  conditions  under  which  port- 
able lamps  would  be  used  should  be  ascertained  in  order  to 
ensure  efficient  working. 

_  Mr.  S.  J..W.A1S0.V  said  that  as  far  as  electrification  of  col- 
lieries in  Lancashire  was  concerned,  practically  the  whole 
field  had  got  to  be  attacked.  Gas  engines  were  a  thoroughly 
good  propnsition_  at  a  centre  where  coke  ovens  were  installed. 
It  would  be  of  interest  to  know  why  on  a  transmission  line 
only  nine  miles  long,  it  had  been  necessary  to  step  up  from 
10.000  to  20,000  volts.  ^  f     f 

Dr  G.  W.  WoRR.ALL  referred  to  earth  resistance  tests  which 
he  had  .superintended  at  a  large  group  of  collieries.  The 
conductivity  of  the  earth  return  varied  from  about  1  to  2i 
tiraesthe  conductivity  of  the  cable.  The  result  depended  upon 
the  size  of  cable,  and  also  took  account  of  joint  boxes  and 
s^itchfTPar  which  were  in.stdled.  Regarding  the  resistance 
of  earth  plates,  some  tests  carrie<l  out  bv  him  using  two 
auxiharv  earth  plates  showed  a  resistance  slightlv  under  one 
°  on'  OA '^'^'  managers  seemed  to  think  that  when  instalhng 
a  20  or  30-h.p.  haulage  motor,  it  was  simply  necessary  to  cut 


a  hole  in  the  side  of  the  shaft  and  put  the  motor  there.  Open 
fuses  and  bwiicugear  whicn  did  not  couturm  to  Home  Omce 
regulations  were  lieqaently  met.  Ide  engmeer  ol  a  very 
laige  gioup  ot  colhenes  udvucated  the  aboiiliun  ol  ail  startmg 
gear  uuueigiuuud ;  specially  uesigued  motors  ol  aUout  4U  H.f. 
were  swiicued  direct  on  tbe  mains,  and  tUe  results  were  stated 
to  be  very  satistactory.  He  suggested  tnal  miners'  lamps 
shoidd  be  fitted  with  reflectors  instead  ot  leavmg  the  lamps 
open;  this  would  enable  anyone  following  the  bearer  of  tne 
lamp  to  see  ahead  much  better.  Leatner  thongs  for  sus- 
pending cables  were  usually  eaten  away  by  rats  and  had  to 
be  replaced  by  zinc  thongs. 

Mr.  C.  Day  said  the  utilisation  of  exhaust  steam  had  grown 
enormously,  one  company  having  supphed  over  one  hundred 
plants  for  this  puipose.  The  problem  of  condensing  plant  in 
collieries  was  a  ditncult  one;  corrosion  and  sediment  problems 
were  common,  and  it  seemed  quite  the  thing  that  jet  con- 
densing plant  rather  than  surlace  plant  with  tubes  should 
prevail.  Taking  lUO  cases  in  his  experience,  only  one-fourth 
were  smtace  condensing,  the-  remainder  being  of  the  jet 
tjpe.  Corrosion  was  more  prevalent  with  the  very  high 
speeds  of  rotation  than  with  the  lower  speeds;  it  was 'a  dis- 
tinct tact  that  a  centrifugal  pump  run  at  3,000  revs,  wovdd 
be  more  likely  to  show  con'osion  than  if  run  at  1,000  revs. 
Therefore,  if  small  steam  turbines  were  used  tor  driving  these 
pumps  it  would  seem  better  to  drive  through  gears  and  keep 
the  speetl  of  the  pump  down. 

Mr.  Nelson  considered  the  question  of  colliery  staff  very 
imixirtant.  Colliery  plant  was  installed  and  when  running 
all  right  was  handed  over  to  a  man  who,  in  view  of  the  small 
size  of  the  colliery,  could  not  be  adequately  paid  and  there- 
fore could  not  have  the  experience  to  deal  with  such  a  valu- 
able collection  ot  machinery.  This  point  alone  warranted  the 
supply  being  taken  from  a  company.  Regarding  motors,  he 
advocate<l  the  specification  ot  a  certain  air  gap,  as  in  many 
cases  very  high  efficiencies  and  high  power  factors  were 
demanded  necessitating  small  air  gaps,-  with  consequent 
tiouble  due  to  shght  wear  of  bearings.  There  was  consider- 
able room  for  improvement  in  the  arrangements  for  easily 
and  speedily  removing  connecting  cables  from  portable  haul- 
age motors  and  the  operating  gear. 

Mr.  E.  C.  McKiNNON  said  regarding  positive  battery  plates  it 
was  stated  that  the  original  lead  type  lasted  about  nine  months; 
a.s.suming  six  charges  per  week  this  would  work  out  at  about 
200-250  charges.  The  life  of  the  plate  was  affected  by  too 
much  charging,  but  the  deterioration  could  be  decreased  by 
the  use  of  celluloid  separators  between  plates.  Care  of  the 
positive  plate  would  give  at  least  600  charges  instead  of  the 
present  maximum  of  250. 

Mr.  W.  Cramp  said  it  was  difficult  to  realise  how  it  would 
pay  a  colliery  to  buy  its  current  unless  the  coUiery  were  very 
small.  Comparative  figures  would  be  interesting,  even  if 
actual  figures  were  withheld.  The  author  had  stated  that 
trouble  had  arisen  due  to  pre-ignition,  and  for  that  rea.son 
the  powers  of  the  gas  engines  were  I'educed;  there  appeared  to 
.  be  other  means  ot  overcoming  this  trouble.  The  compression 
could  be  reduced,  which  would  enable  the  gas  engine  to 
work  again  up  to  its  full  power.  Another  an-angement  was 
to  draw  in  with  the  air  a  certain  amount  of  the  exhaust  gases 
ejected  from  the  cylinder,  which  reduced  the  richness  of  the 
mixture  and  prevented  pre-ignition.  It  had  always  been  a 
puzzle  to  know  why  for  1,000  k.v.a.  units  the  low-speed  engine 
was  adopted  at  all.  The  cost  per  kw.  was  particularly  greater 
than  that  of  the  high-speed  vertical  engine ;  in  fact  two  vertical 
sets  could  almost  be  bought  for  the  price  of  one  horizontal 
set.  Besides  the  engine  cost,  there  was  the  enormous  cost 
of  low-speed  generators  compared  with  the  small  cost  of 
direct-driven  high-speed  generators.  A  third  and  not  alto- 
gether negligible  factor  was  that  the  high-speed  vertical  engine 
was  a  home  product  and  could  be  buUt  and  repaired  here. 
For  the  air  filter  a  pressure  of  4  in.  or  6  in.  ot  water  produced 
by  the  fan  was  quite  unnecessary;  an  inch  at  most  should 
be  sufficient. 

Mr.  Sparks  .said  that  one  point  in  the  paper  was  unani- 
mously approved  in  London  and  at  the  Local  Sections,  viz., 
the  earthing  of  the  neutral.  Mr.  Anderson  had  shown  how 
by  careful  design  and  good  construction  earth  resistances  of 
3..'^  and  1.48  ohms  could  be  obtained.  He  desired  to  impress 
upon  all  members  the  fact  that  this  earthing  matter  could 
not  be  dealt  with  haphazard,  because,  after  all,  the  earth 
connection  was  intended  to  be  the  main  safety  point.  The 
sheathing  could  not  be  relied  upon,  and  in  the  paper  an 
actual  conductor  was  advocated.  The  author  advised  a  num- 
ber nf  smaller  colheries  not  so  favourably  situated  as  Powell 
Duffryn,  and  it  appeared  simpler  for  them  to  purchase  from 
prwpr  companies  the  moderate  amount  of  energy  they  required. 
Up  did  not  know  of  a  power  company  which  could  supply  such 
an  undertaking  _  as  the  Powell  Duffryn.  Mr.  Edmondson's 
remarks  regarding  lamp  voltage  embodied  an  exceedingly 
valuable  suggestion ;  it  was  often  overlooked  that  what 
appeared  in  itself  a  small  variation  in  voltaae  was  a  large 
percentage  when  dealing  with  a  2-volt  lamp.  They  had  started 
with  a  surface  condenser,  but  owing  to  the  large  amount  of 
"il  etc..  coming  from  the  winding  engine,  and  through  the 
low-pressure  svstem  into  the  condenser,  the  difficulty  of  main- 
taining a  good  head  with  surface  condensing  was  very  great, 
and  in  the  latest  adaptation  a  jet  condenser  had  been  used. 
\1.  D..v'=  recommendation  of  the  jet  conden.ser  was  abso- 
lutely right,  as  surface  condensing  was  too  difficult  a  problem 
to  keep  up.    ^A^len  the  winder-house  was  put  up  it  wa«  in- 


Vol.76.  No.  1,919,  apbil  2, 1916.]        THE    ELECTKICAL    EEVIEW. 


493 


tended  to  put  in  one  electric  crane,  but  as  it  was  required  to 
erect  the  plant  quickly,  it  was  arranged  to  buOd  the  workshop 
exactly  the  same  width  as  the  winder-house,  as  it  only  meant 
altering  the  building  by  a  foot  or  two.  The  original  two 
cranes  were  therefore  available  for  the  winder-hou.se  during 
erection,  and  subsequently  one  of  the  cranes  was  transferred 
to  the  pump-house.  The  scheme  saved  an  enormous  amount 
of  time  and  money.  For  many  years  he  had  always  demanded 
in  specifications  to  have  the  air  gap  dimensions  of  the  motor. 
There  was  a  reason  why  vertical  gas  engines  had  been  ignored. 
It  was  desired  at  the  start  to  go  in  for  a  unit  of  about  1.500 
Kw.,  and  at  that  time,  eight  years  ago,  it  was  quit«  incredible 
that  a  firm  should  consider  a  high-speed  unit  delivering  any- 
thing like  1,500  kw.,  and  although  there  was  some  approval 
of  the  proposal,  no  bids  could  be  obtained  for  a  unit  of  this 
si/e.  Tliis  was  the  reason  fni-  the  low  speeds.  Improvement 
in  iwwer  factor  was  attained  by  working  at  a  fixed  pressure. 
Ml. tore  designed  to  give  good  results  at  3,000  volts  would  have 
a  giH)d  power  factor  at  3  000  volts,  but  if  the  voltage  was  2,900 
or  appreciably  over  3,000,  the  jxiwer  factor  would  be  bad. 


IMPORTS    OF    HOLLAND. 


The  following  figures  showing  the  imports  of  electrical  and 
similar  goods,  for  consumption,  into  Holland  during  the  year 
1913,  are  taken  from  the  recently-issued  official  trade  statistics; 
the  figures  for  1912  are  added  for  purposes  of  comparison,  and 
notes  of  any  increases  or  decreases  are  given. 


1912. 
Gulden. 

1913. 
Gulden. 

Inc.  or  dec. 
Gulden. 

Machinery,  stemn,  ind 

usirial  and  agricultural. — 

From  Belgium 
,,      Great   Britain 
,,      Hamburg     ... 
,,      German  v     ... 
,,      United   Stat<>s 
,,      Other   countries 

...       3.342,000 
...      8,195,000 

176,000 
...    24,3!4,(k;i0 
...      3,653,(HX) 

466,000 

3,690,000 

11,062,000 

236,000 

29.0.36,000 

4,758,000 

798,000 

-t- 

-t- 
-f 
-f- 
-h 
-f 

+ 

348,000 

2,867,000 

60,0i.)0 

4,702,000 

1,105,000 

332,000 

Total 

...    40,166,000 

49,-580,000 

9,414,000 

Gutta-percha,  raw. — 

From  France 
,,      Great  Britain 
,,      Dutch  Guiana 
Java,  etc.    ... 

,,      Other  countries 

« 

132,000 
163,000 
885,000 
...      4,772.000 
230,000 

333,000 

174,000 

1,959,000 

1,6.50,000 

237,000 

-f- 
+ 

201,000 

11,000 

1,074,000 

3,122,000 

7,000 

Total 

...      0,182,000 

4,353,000 

1,829,000 

Gutta-percha  xumufact 

ures. — 

From  Belgium 
,,      Great  Britain 
i          „      Germany     ... 
1         „      Other  countries 

.379,000 

212,000 

372,000 

21,000 

578,000 

156,000 

402,000 

1,000 

1,137,000 

4- 
-t- 

199,000 
40,000 
30,000 
20,000 

1                  Total 

974,000 

163,000 

Iron  wire. — 

From  Belgium 
mJL       ,,      Great  Britain 
^L             Germany     ... 
Hjt    .,      Sweden 
^H    .,      Other  countries 

^P.             Total 

...      3,591,000 
25,000 

...    28,313,000 

2J4,000 

15,000 

3,785,000 

21,000 

86,486,000 

546,000 

23,000 

90,861,000 

-f 

-f- 
-f 
+ 

-f- 

194,000 

4,0(X) 

58,173,0(W 

252,000 
8,000 

...    32,238,000 

58,623,000 

Instruments,  physical, 

jhemical,  etc.— 

I'rom  Belgium 
,,      Great   Britain 
,,      Hamburg    ... 

Germany     ... 

Other  countries 

Total 

711.000 

607.000 

5:t.(HK) 

...      6,425,000 

2l9,aX) 

810,000 
547,000 
401,000 

7,639,000 
149,000 

■+ 

-t- 
-H 

-t- 

99,000 

60,000 

348,000 

1,214,000 

70,000 

...      8,015,000 

0,546,000 

1,531,000 

Cupper  wire. — 

From  Belgium 

Great  Britain 
,,      Hamburg    ... 

Germany    ... 
,,      Other  countries 

Total 

166,0*  H) 

107,000 

205,000 

...      2,995,000 

64,000 

211.000 

152,000 

6,000 

4,038,000 

80,000 

4,487,000 

+ 

-f 
■h 

+ 

45,000 

45,000 

199,000 

1,043,000 

16,000 

...      3,537,000 

950,000 

,       Steel  wire. — 

From  Belgium 

Great  Britain 
„      Germany     ... 
„     Other  countries 

474,000 

801,000 

867,000 

43,000 

866,000 

909,000 

5,283,000 

118,000 

+ 

+ 

+ 

392,000 

108,000 

4,416,000 

75,000 

1912. 

1918. 

Inc.  or  dec. 

Gulden. 

Gulden. 

Gulden. 

India  rubber  man-ufacturei 

Prom  Belgium      

1,780,000 

2,343,000 

-^ 

663,000 

„      Great  Britain 

2,139,000 

8,-548,000 

+ 

3,321,000 

,,      Java            

5,239,000 

2,917,000 

+ 

778,000 

,,      Germany     

55,000 

115,000 

-1- 

60,000 

,,      Russia         

634,000 

1,273,000 

-H 

639,000 

„      United  States       ... 

117,000 

91,000 

— 

26,000 

Other  countries    ... 

804,000 

791,000 
16,078,000 

-f 

13,000 

Total         

10,756,000 

5,-322.000 

Glass  manufactures. — 

From  Belgium      

327,000 

330,000 

-t- 

3,000 

„      Great  Britain 

115,000 

141,000 

+ 

26,000 

,,      Cicrmany     

2,131,000 

2,303,000 

+ 

172,000 

,,      Other  countries     ... 

18,000 
2,-591,000 

18,000 
2,792,000 

-1- 

— 

Total          

201,000 

Porcelain. — 

Prom  Belgium      

188,000 

224,000 

+ 

36,000 

,,      Great  Britain 

107,000 

94,000 

13,000 

,,      Germany     

1,388,000 

1,577,000 

+ 

189,000 

Other  countries    ... 

82,000 
1,765,000 

112,000 

+ 
+ 

30,000 

Total         

2,007,000 

242,000 

NOTE.- 

-Gulden  = 

Is.  8d. 

UTILISATION 

OF   WATER-POWER. 

In  a  paper  read  recently  by  Mb.  Abthde  Sueveyeb,  before  the 
Canadian  Society  of  Civil  Engineeks,  the  author  dealt  with  the 
question  of  makingf  Canadian  water-powers  valuable,  and  inci- 
dentally touched  on  electrochemical  and  metallurgical  develoj.- 
menta  m  connfctioa  with  hydro-electiic  power.  A  brief  abstract 
of  his  paper  is  as  follows  : — 

The  followi:;g  table  has  been  compiled  from  vaiious  Earopean 
sources,  from  the  reports  of  the  United  Scatee  GeoL  picai  Survey 
and  from  the  report  of  theCanadiun  Cmmistion  of  ConBervation. 
It  shows  the  total  available  and  deve'oped  water-powers  in  the 
different  countries  of  Europe,  in  the  United  States,  and  in  the 
various  Provinces  of  Canada  ;  it  alto  indicates  the  percentage  of 
utilisation  for  each  country  and  the  horse-power  per  sq.  aile. 

TABLE  I. 


Hydraul 

0  power 

available  on  tur- 

bine  shafts. 

Aviil. 

Available. 

Developed. 

Per- 

able 
power 

oent«Ke 
of  u  ilisa- 

per 

square 

Thousand 

Thoosand 

tiuD. 

mile. 

H.P. 

H.F. 

EaBOPB 

Per  cent. 

HP. 

Great  Britain 

963 

80 

83 

100 

Germany        

1,425 

445 

3i-2 

1-18 

Switzerland  ... 

1,500 

380 

25  0 

371 

Spain 

5.000 

300 

60 

8-86 

Italy  

5,600 

665 

10-2 

422 

France            

5  857 

650 

iri 

6  80 

Austria-Hungary 

6  460 

515 

8-0 

-■34 

Sweden           

6,750 

onO 

8-2 

772 

Norway          

7,500 

920 

123 

1412 

40,965 

4,406 

10  6 

5-44 

North  America 

United  States 

26,736 

4,010 

160 

7-49 

Canada 

Sa«k»tchewan 

20 



o-> 

19 

Alberta          

71 

7 

9-8 

•69 

Nova  Scotia  ... 

83 

15 

180 

3  93 

New  Brunswick 

280 

10 

3  6 

10  03 

Manitoba 

410 

48 

117 

6-37 

British  Columbia 

1,100 

101 

10-1 

281 

Ontario           

3.400 

504 

148 

16-41 

Qaebeo           

6,600 

328 

68 

1638 

North  West  Territories 

6,900 

— 

00 

3  19 

17,764 

1,013 

82 

6  65 

Total 


2,185,000     7,176,000    +    4.991,000 


The  data  oontained  in  thi-i  table  refer  to  condi'irns  in  the 
yeir  1911,  and  the  provincial  areas  used  to  calculate  the  Searcs  of 
the  last  column  are  taken  from  the  Canadian  A'las  of  1906. 

It  would  have  been  more  interesting-  if  cmplete  figures  for 
1914  had  been  available.  Unfortunately,  nothing  authentic  could 
be  obtained  except  in  a  few  inttances.  The  inclusion  of  the  new 
Shawinig:an  development,  the  Canndian  Light  A:  Power  Co.'e 
plant,  and  the  large  development  at  Cedars  would  raise  the  figares 
for  the  Province  of  Quebec  to  over  500,000  developed  horse-power. 
Switzerland's  present  figures  are  about  .''50,000  H.P.,  Norway's  over 


49d 


THE    ELECTRICA_L  .REVIEW^      [Voi.7g.  no.  1,94^,  apbii,  2, 1915. 


1,000,000  HP.,  and  thoae  of  the  United  States  between  5,500,000  and 
6,000,000  H.P. 

It  is  probible  that  the  data  concerninff  Earope  and  the  United 
States  are  fairly  accurate,  whiUt  the  C  inaii'in  fitrures  are  based  on 
dDubttul  information.  The  Cmserration  Commission  of  Canad» 
in  its  report  of  1911  did  not  "consider  advisable  to  make  an 
estimate  of  the  total  water-power  in  Canada,"  adding,  "one 
estimate  places  it  at  nearly  IT.OTO.OOO  H  p.  ;  bat  it  does  not,  and 
cannot,  rest  upon  any  ba^is  of  reliable  information." 

Table  II  and  Table  III  refer  more  closely  to  the  subject  of  this 
Dapsr  and  supplement  to  a  great  extent  the  information  given  in 
Table  I. 

TABLE   II 


Subdivision  of  devel  ipad  power. 

Developed 
ProTinces.                   p^wer. 

Electrical       Pulp  and         A'aTioos 
energy.             paper.       ,   Industries. 

R.P. 

Ontario      501,000 

Qiebec       328,000 

i 
HP.                   H  P.                   H.P. 
394,000         4G000           64.000 
198,000        88,000          42,000 

Table  II  has  been  compiled  from  the  report  of  the  Canadian 
Commission  of  Conservation,  and  details  the  uses  made  of  the 
developed  water-powers  in  Ontario  and  Quebec.  It  should  be  noted 
that  74  000  electrical  HP.  are  exported  from  Ontario  to  the  United 
States  at  Niagara  Falls,  and  this  amount  is,  therefore,  not  included 
in  Table  III. 

Table  III  indicates  the  uses  made  of  the  hydro-electric  energy 
generated  in  Oatario,  in  Quebec,  in  France,  ia  Sweden,  and  in 
Norway.  The  data  for  the  Provinces  of  Ontario  and  Quebec  were 
taken  from  a  paper  by  Mr.  Watson  Bain  on  the  "  Electrochemical 
Industries  in  Canada."  The  figures  for  the  other  countries  refer 
to  ODnditions  previous  to  1910.  and  have  been  compiled  from 
different  etatistic^.  The  conclusions  resulting  from  the  examina- 
tion of^Table  III  are  that  up  to  the  present  we  have  only  pro- 
gressed in  the  more  simple  applications  of  electricity,  aid  that  we 
have  practically  neglected  its  utilisation  as  an  electrolytic  agent 
and  as  a  heat  generating  agent  in  electrochemistry  and  electro- 
metallurgy. 

TABLE  III. 


Snb-division  of  developed  power. 


Developad 

Countries. 

livdro- 

Eleotro-ohemislry 

Motive  power. 

and 

Traction  and 

electrometallarg;. 

lighting. 

H.P. 

H.P.                       % 

H.P. 

„ 

France     ... 

692,000 

291.000          491 

301,000 

50  9 

Norway    ... 

543,000 

275,000          50"C 

268,000 

494 

Sweden    ... 

370,000 

120,000          32  4 

■  250.000 

67-6 

Ontario    ... 

320000 

2.J.000            7  8 

^95,000 

92-2 

Quebec     ... 

198,000 

28,000          141 

170,000 

859 

It  is  self-evident  that  the  consumption  of  electricity  for  lighting 
or  for  traction  depends  on  population.  Neglecting  the  Montreal 
market,  which  is  exceptional,  the  consumption  of  electricity  jirr 
capita  either  for  lighting  or  for  traction  is  too  small  to  be  con- 
sidered as  an  inducement  to  the  extensive  development  of  our 
waterfalls.  A  Western  statistician  gives  the  consumption  of  elec- 
tricity in  small  towns  as,  roughly,  one-tenth  of  a  horse-power  per 
inhabitant,  so  that  a  plant  of  1,000  HP.  would,  on  this  basis,  be 
sufficient  to  supply  the  requirements  of  a  town  of  10,000  popula- 
tion. On  the  other  hand,  the  smallest  electrochemical  or  electro- 
metallurgical  industry  consumes  more  than  1,000  H.P.  Plants  of 
10,000  H.P.  are  numerous,  and  those  of  over  30,000  H.P.  are  by  no 
means  exceptional. 

The  pulp  and  paper  industries  are  also  great  nsers  of  power,  but 
we  in  Canada  are  not  so  verv  far  behind  in  this  phase  of  develop- 
ment, although  Sweden  utilises  over  120,000  H.P. 

An  improvement  in  the  situation  might  be  brought  about  by 
attracting  to  Canada  more  electrochemical  and  electro-metallur- 
gical indastri€5  thereby  causing  a  notable  increase  in  the  develop- 
ment of  our  water-powers.  It  has  been  thought  advantageous  to 
briefly  review  some  of  the  industries  which,  either  on  account  of 
the  abundance  of  the  necessary  raw  materials,  or  because  of  the 
large  neighbouring  markets,  might  be  likely  to  prosper  in  Canada. 

Electeochemistbt. 

Calcium  Carbide. — The  calcium  carbide  industry  was  started 
in  1895,  with  Mr.  Wilson,  of  Ottawa,  as  one  of  the  pioneers.  There 
are  now  over  70  plants  situated  all  over  the  world  capable  of 
absorbing  360,000  h.p.  in  their  operation.  The  world's  production 
for  1910  was  250,000  tons  ;  it  was  300,000  tons  In  1912,  and  in- 
creased to  310,000  tons  in  1913. 

One  special  feature  of  the  carbide  industry  is  that  many  of  the 
prodncicg  countries  are  not  users  of  the  product,  and  that  the 
centres  of  consumption  are  located  in  places  where  it  is  impossible 
for  want  of  waterfalls  to  manufacture  carbide. 

Germany,  England,  Australia,  and  the  South  American  Repub- 
lics are  the  importing  countries  ;  the  consumption  of  Germany  has 
increased  five-fold  in  the  last  14  years,  having  risen  from  11,000 
to  55,000  tons  annually.  The  exporting  countries  are  Sweden, 
Norway,  Switzerland  and  the  United  States.  The  production  of 
the  United  States  in  1913  was  70,000  tons,  with  an  export  trade  of 


15,000  tons.  The  American  exports  go  to  South  and  Central 
America,  where  the  demand  for  acetylene  for  house  lighting  is 
rapidly  increising. 

Nitrate  of  soda,  or  Chile  saltpetre,  is  the  best  known  of  the 
imported  fertilisers  ;  it  is  found  in  its  natural  state  in  immense 
deposits  situated  in  Chile,  Peru  and  Bolivia.  The  curve  gives  an 
idea  of  the  phenomenal  increase  in  the  world's  consumption. 

Xitrate  of  Lime. — Nitrate  of  lime  was  not  at  first  received  with 
favour  by  the  farmers  on  account  of  its  hygroscopic  properties 
which  demand  the  immediate  uss  of  the  whole  contents  of  a 
barrel  once  it  has  been  opened.  However,  outside  of  this  incon- 
venience, nitrate  of  lime  has  baen  proved  entirely  superior  to  the 
Chilian  nitrate  of  soda,  and  its  consumption  as  a  fertiLsjr  has 
increased  rapidly. 

The  manufacture  of  synthetic  nitrate  of  lime  has  only  been 
carried  out  so  far  in  Norway  by  the  Norwegian  Nitrogen  Co.,  and 
its  subsidiary  companies,  grantees  of  the  Birkeland  and  Eyde  and 
Sshonnherr  patents. 

The  chemical  fertilisers  manufactured  at  Notodden  are  nitrates 
of  lime,  of  potash,  of  ammonia,  of  phosphate  of  ammonia,  and  of 
bi  phosphate  of  lime  ;  this  industry  produces  also  nitric  acid  and 
nitrite  of  soda.  The  production  of  nitrate  of  lime  was  9,500  tons 
in  1909,  and  it  is  estimated  that  the  production  in  1915  will  be 
about  160,000  tons. 

The  Norwegian  Nitrogen  Co.  and  its  subsidiary  compuiies  have 
undertaken,  solely  for  the  needs  of  this  industry,  the  construction 
of  a  number  of  hydro-electric  plants,  the  total  capacity  of  which 
will  reach  the  enormous  figure  of  540,000  H.P.  There  are  at 
present  four  plants  of  approximately  180  000  HP.  in  operation, 
with  two  others  totalling  160,000  h.p.  in  course  of  construction. 
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The  world's  yearly  consumption  of  nitrate  of  soda  is  approxi- 
mately 2,500,000  tons  ;  but  the  Chilian  saltpetre  is  not  utilised 
solely  as  a  fertilisar,  it  is  also  employed  in  the  manufacture  of 
powder  and  nitric  acid.  It  is  generally  acknowledged  that  indus- 
try does  not  absorb  more  than  i  or  \  of  the  total  production  of 
nitrate  of  soda. 

Mr.  E.  F.  Cote,  a  well-known  French  economist  and  engineer, 
after  having  analysed  the  progress  of  the  different  Norwegian 
industries  in  1912,  expressed  the  following  opinion  concerning  the 
future  of  the  manufacture  of  nitrate^  of  lime  :  — 

'■  Four  hundred  thousand  horse-power  with  the  efficiency  men- 
tioned above  would  probably  produce  2.>0,000  tons  of  nitrate.  But 
what  is  this  .'  Chile  exports  every  year  2.000,000  tons  of  natural 
nitrate  to  Europe  ;  in  10  or  15  years  the  Norwegian  nitrate  plants 
will  have  attained  their  full  development  ;  but  their  production 
then  will  not  be  sufficient  to  take  care  even  of  the  incrensed  con- 
sumption. It  is  certain,  on  the  other  hand,  that  the  Chilian  beds 
will  not  be  able  to  indefinitely  supply  the  rapid  and  continuous 
increase  of  the  demand,  and  it  will  be  necessary  for  industry  to 
develop  its  own  means  of  production  in  order  to  satisfy  the  urgent 
need  for  nitrogen  of  the  bread-eating  nations.  This  means  that 
the  market  for  nitrogenised  fertilisers  is  practically  unlimited  and 
that  is  why  the  capitalists  have  given  their  backing  to  the  electro- 
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aynthetio  processes  with  a  spontaneousness  which  has  only  been 
equalled  by  their  boldness." 

Limestone  is  the  only  raw  material  required  in  the  manufacture 
of  nitrate  of  lime,  the  economical  production  of  which  is  entirely 
dependent  on  the  coat  of  the  electrical  energy.  In  Norway,  the 
cost  of  production  of  nitrate  of  lime  is  very  much  below  the  selling 
price  of  Chile  saltpetre. 

Nitric  Acid. — Synthetic  nitric  acid  is  chiefly  obtained  by  the 
Pauling  process,  which  is  similar  in  principle  to  the  Biikeland  and 
Eyde,  and  S  ;honnherr  processes. 

The  Pauling  furnaces  are  u^ed  in  Austria-Hungary,  at  Patscb. 
near  Innsbruck:  there  are  2t  furnaces  abeorbiog  15,000  h.p. 
Another  plant  of  8,000  H  p.  operates  the  Pauling  process  in 
the  north  of  I'.aly,  whilst  in  France,  the  Roche-de-Rame  works 
near  Briar  c^ra,  have  utilised  8,000  HP.  since  19(iS,  and  will  ulti- 
mately use  20,000  H.P. 

Nitric  acid  manufactured  synthetically  is  very  pure,  and  is  free 
from  nitrous  products,  and  from  chlorine  and  sulphuric  acid. 

The  worli's  production  of  nitric  acid  is  from  aOO.OOO  to  250,000 
tons  per  year,  Germany  producing  about  100,000  tuns,  and  the 
United  States  70  000  tons  per  year.  The  margin  between  the  sell- 
ing pries  of  ordinary  nitric  acid  and  the  cist  of  synthetic  6 zjtic 
a2id  is  large  and  imiioates  that  this  industry  can  aflford  to  pay 
more  for  its  electrical  energy  than  the  i  itrate  plants. 

Culeium  Cynnamiiii: —This  is  an  artifijial  fertiliser  containing 
carbon,  nitrogen  and  calcium. 

Electrical  energy  ii  used  chiefly  in  the  production  of  calcium 
cyanamide,  which  is  the  raw  material,  and  which  is  transformed 
chemically  into  an  azitiaed  compound. 

Calcium  ryanamide  is  manufactured  in  15  different  plants 
located  in  France,  Switzjrland,  Norway,  Italy,  Austria-Hungary 
and  Japan.  la  addition,  the  American  Cyanamide  Co.  has  im- 
portant works  in  the  State  of  Alabama,  and  a  plant  at  Niagara 
Falls  on  the  Canadiin  side. 

The  world's  production  in  HtU  was  110,000  tons,  in  i;»12  was 
153,000  tons  and  in  VMS  reached  22(j  OOo  ton'. 

The  Cinadian  plant  began  operatijn  in  January,  1910,  with  a 
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Production  of  Nitrates  in  Chile  and  Norway. 


yearly  capacity  of  10,005  tons  ;  in  March,  191;!,  the  production  of 
the  plant  had  been  increase  i  to  24,000  tons  per  year. 

Aluminiinn. — This  is  manufactured  by  electrolysing  alumina  dis- 
solved in  a  molten  ba'h  of  cryolite,  these  materials  being  placed  in 
an  iron  trough  lined  with  carbon,  and  connected  to  the  negative 
pole  of  a  dynamo,  while  a  carbon  anode  immersed  in  the  charge  is 
connected  to  the  positive  pole. 

Alumina  is  obtained  by  refining  bauxite  ;  this  ore  is  composed  of 
impure  hyilrated  alumina,  and  contains  besides  ferric  oxide,  silicon 
and  titanium  oxide  Fr ^nce  and  the  United  States  are  the  o  )untries 
rich  in  bauxite.  In  1910  the  world's  production  of  bauxite  was 
271,000  tons,  and  of  this  total  France  had  supplied  128,000  tons 
and  the  United  Stat(s  129,000  tons. 

In  1912  the  Uaited  States  produced  165  000  tons  of  bauxite,  and 
imported  27,000  tons  from  France.  They  exported  in  the  same 
year  to  Canada  10,000  tons  of  alumina  or  concentrated  bauxite. 

The  cryolite  employed  in  the  metallurgy  of  aluminium  is  a 
double  fluoride  of  aluminium  and  of  s  dium.  The  only  known 
deposit  is  situated  ia  Greenland,  and  bel  mgs  to  the  D.iniBh  (;  ivein- 
ment.  Thaexpoi-.of  this  natural  cryolite  had  reached  8,000  tons 
in  the  year  1911.  However,  the  doinle  flairide  of  aluminium  and 
sodium  is  now  prepared  artificially  in  France  and  in  Austria  :  the 
raw  material  used  in  this  manufacture  is  the  II  loride  of  calcium 
called  fluorspar,  and  the  synthetic  cryolite  is  considered  a  much 
better  product  than  the  natunl  cryolite  of  Greenland. 

Since  18811  the  increase  in  the  world's  consumption  of  aluminium 
has  been  phenomenal.     The  chart  shown  indicates  this  rapid  rise. 


and  also  shows  the  oorrespanding  drop  in  the  selling  price  of 
the  metal. 

The  manufacture  of  aluminium  was  towards  1S90  in  the  hands 
of  five  companies,  who  raised  the  production  of  aluminium  from 
175  tons  per  year  to  7,300  tons  during  the  period  from  1870  to 
1890.  In  SO  years  the  average  price  of  aluminium  decreased  from 
SI  a  lb.  to  10.22  a  lb.  in  1900. 

The  price  of  SJ.22  per  lb.  did  not  leave  a  very  great  margin  of 
profit,  S3  that  in  19C0  the  five  companies  amalgamated  into  an  in- 
ternational syndijate  to  regulate  the  production  and  the  selling 
price  of  aluminium. 

This  combine  caused  an  immediate  rise  in  the  quotations,  but  in 
1907,  the  patents  for  the  manufacture  of  aluminium  having 
become  public  property  and  the  price  of  copper  having  fallen  very 
low,  the  production  of  aluminium  became  much  larger  than  the 
demand  for  it.  This  was  followed  by  a  crisis,  which  brought  abjat 
the  dissolution  of  the  aluminium  syndicate  in  1908. 

In  April,  1911,  a  new  alliance  was  formed  between  the  different 
manufacturers  of  aluminium.  The  object  of  this  combine  was  to 
regulate  the  selling  price,  to  put  a  stop  to  the  cut-throat  compe- 
tition which  had  existed  since  I'.iOS,  and  to  work  for  the  constant 
enlargement  of  the  market  for  aluminium. 

The  extraordinarily  low  prices  of  aluminium  have  resulted  in 
the  popularising  of  the  use  of  the  metal  and  the  increase  in  its 
consumption  in  a  remarkable  manner,  so  that  a  return  to  normal 
conditions  will  leave  the  manufacturers  who  have  been  able  to  face 
the  crisis  with  a  market  for  their  product  definitely  enlarged  and 
continually  increasing. 

In  1912  the  United  States  produced  is  000  tons  of  alnmininm, 
France  13,000  tons  and  Canada  9,000  tone. 

Zinc. — Tne  production  of  zinc  by  the  electro-thermic  process  has 
been  undertaken  chiefly  in  Sweden  and  Norway.  At  TroUhattan 
in  1912  11  furnaces  produced  3.228  tons;  the  plant  ia  to  be 
enlarged  to  17  furnaces  of  1,000  H  P.  each  and  eight  of  500  h.p. 
each,  giving  a  total  installed  capacity  of  21,000  H.P. 

Two  Norwegian  plants  produced  8,900  tons  in  1912  ;  and  at 
Vancouver  the  Canada  Z  nc  Co.  is  supposed  to  be  operating  several 
Snyder  furnaces  for  the  electro-thermic  treatment  of  zinc. 

Nickel  and  Copper. — Dra.  Haanel  and  Heroult  have  experimented 
at  Sault  Ste.  Mane,  and  think  it  would  be  possible  to  obtain  com- 
mercial ferro-nickel  p  g  by  the  electro-reducing  process. 

In  1910  the  total  power  used  by  aluminium  works  was  over 
320,000  HP.,  of  which  140,000  H.P.  was  developed  in  France. 

The  actual  capacity  of  the  plants  of  the  Aluminium  Co.,  of 
America,  ia  90,000  HP,  and  this  company  has  signed  a  contract 
for  the  purchase  of  60,000  h.p.  for  use  at  its  Mesaena  Works  on 
the  St.  Lawrence. 

Tne  Shawinigan  Falls  plant  of  the  Northern  Aluminium  Cc.  has 
a  capacity  of  20,000  h.p.  A  French  ompany,  the  Sjuthern 
Aluminium  Co.,  has  started  at  Whitnej.  X.C,  the  construction  of  a 
70,000  H  p.  hydro-elec'ric  plant,  with  furnaces,  ic.  which  was  to 
be  in  operation  early  this  year. 

The  GjverEm8nt  of  Chile  has  also  been  making  extensive  experi- 
ments in  France  on  the  industrial  production  of  copper,  and  hopes 
to  be  able  to  effect  a  reduction  of  75  per  cent,  in  the  cost  of  its 
production  by  means  of  the  electric  furnace. 

Pniduciion  of  Piij-Iron  I'lj  the  Electric  Furnace. — In  1906,  the 
Canadian  Government  authorised  Dr.  Haanel  to  experiment  on 
the  reduction  of  ore  in  the  electric  furnaces  known  at  the  time. 
The  experiments  were  followed  by  exp^iriments  in  Sweden  extend- 
ing over  several  Tears.  At  Domnarfvet,  the  tetts  took  place 
between  1907  and  1909,  and  were  made  with  several  small  furnaces 
which  had  been  inventtd  by  three  Swedish  engineers. 

The  Swedish  Association  of  Iron  Masters  considered  that  the 
results  of  the  operation  of  the  Gronwall  furnace  were  good  enough 
to  warrant  the  construction  in  1910  of  a  complete  experimental 
plant  at  Trollhattan  near  the  Government's  hjdro-electric  plant. 
The  Trollhattan  experiments  were  continued  until  September, 
1911,  and  were  made  in  a  furnace  of  3.000  h.p.  The  new  electric 
bla<t-furnace  of  Domnarfvet  is  of  12,000  H.P.  and  should  produoa 
100  tons  of  pig-iron  per  day. 

Iron  ores  are  smelted  by  the  electro-thermic  process  in  Cali- 
fornia, in  Italy,  in  Norway  and  at  many  places  in  Sweden.  The 
production  of  electric  pig-iron  in  this  last  country  was  122  tons  in 
I'.iJO  against  17,600  tons  in  1912.  The  world's  production  in  1912 
was  approximately  25,000  tons. 

The  Njble  Electric  Sttel  Co  ,  of  California,  has  in  operation  three 
furnaces  of  a  total  capacity  of  8,000  H.p.  There  are  in  Scandinavia 
20  furnaces  absorbing  over  36,000  h.p. 

Fern's. — The  name  "  ferro  "  is  used  to  designate  special  varieties 
of  p  g-iron  which  are  used  as  a  final  adjunct  in  the  metallurgy 
of  steel  These  are  ferro-manganese,  ferro-ailicon,  ferro-chrome, 
ferro-molybdenum,  ferro-tungsten  and  ferro-titanium.  The  pigs 
produced  in  the  electric  furnace  are  expensive  products  of  high 
quality.  In  1910,  according  to  the  statisticj  of  "  I'lndustrie 
Mircrale"the  average  value  of  ferros  produced  in  the  electric 
blatt  furnace  was  $21.00  per  ton,  whilst  the  ferros  of  the  ordinary 
blastfurnace  was  sold  at  $2.00  per  ton. 

Ferrii-,Si!ieon — Ferro- silicon  is  used  in  the  converting  of  pig- 
iron  for  the  production  of  steel.  The  world's  production  is  over 
100,000  tins  of  ferro-silicon  per  year.  Two  Canadian  companies 
manufacture  this  product  :  The  Like  Superior  Power  Co.,  at  Sault 
S'.e.  Marie,  with  an  electric  furnace  of  2.)0  h.p.,  and  the  Elootrio 
Metals  Co.  at  Wclland,  operating  four  furnaces  of  a  total  capacity 
of  5,000  H.p. 

Ferro-Titaiiiinn. — The  manufacture  of  ferro-titanium  in  the 
electric  furnace  is  particularly  interesting  on  account  of  the  large 
deposits  of  titanium  ore  in  the  Provirce  of  Quebec.  The  United 
States'  production  of  ferro-titanium   for  the  year  1912  has  been 
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estimated  at  3,763  tons  and  nearly  600,000  tons  of  titaninm-treated 
steel  have  been  mannfactared,  as  ag:ain8t  400,00)  tons  in  l^ill. 

Production  of  Sde'  in  the  Electric  Fumjce. — The  electric  fur- 
nace used  for  the  production  of  high  and  medium  grade  steel  has 
so  many  advantages  over  the  other  furnaces  that  its  general  use 
appears  absolutely  certain  in  the  very  near  future. 

Tnere  are  already  more  than  )  20  furnaces  in  operation  in  the 
world,  and  the  production  of  electric  furnace  steel  has  risen  from 
33.000  tons  in  19uS  to  175,000  tons  in  1912.  G  ;rmany  has  tripled 
her  production  since  1910,  and  in  1913  had  in  operation  15  plants 
producing  about  102,000  tons  a  year,  placing  her  in  the  lead  of  the 
other  countries.  The  United  States,  after  having  manufactured, 
in  1910,  52,000  tons,  including  a  large  quantity  of  electric  furnace 
steel  rails,  is  now  awaiting  the  results  of  the  use  of  these  r^ils  and 
is  only  turning  out  in  the  electric  furnace  special  high-grade  steels 
to  the  amount  of  IS  000  tons  annually. 

The  electric  furnace  is  also  extensively  naed  for  melting  steel 
for  castings. 

Conclusions. — The  different  industries  which  have  been  enume- 
rated absorb  approximately  1{  million  hydro-slectric  horse-power, 
and  Canada's  contribution  to  this  enormous  utilisation  of  power  is 
just  about  3'5  per  cent,  of  the  total. 

This  paper  can  only  be  considered  as  a  very  brief  survey  of  a 
very  large  field,  and  it  would  be  rash  to  attempt  to  draw  from  it 
any  definite  conclusions.  It  is  evident  that  all  the  industries 
mentioned  above  would  not  ba  sure  of  success  in  Canada,  and  that 
every  particular  case  should  ba  studied  with  the  utmost  care  before 
trying  to  attract  the  invejling  public. 

The  great  advantage  of  the  water-powers  of  Sweden  and  Xorway 
is  the  remarkable  height  of  their  falls  and  the  consequent  smaller 
volume  of  water  required  for  the  same  power. 

It  would  be  possible  on  our  navigab'e  rivers  to  sub  divide  the 
cost  of  development  between  navigation  and  industry.  This  would 
so  reduce  the  cost  of  the  indnstrial  part  of  development  that  the 
unit  cost  of  these  low-head  hydro-electric  p  ants  might  compare 
with  the  figures  of  the  Scandinavian  developm-nts.  This  Govern- 
ment help  has  b.'en  given  to  several  plants  in  Europe  and  America 
and  explains  in  a  measure  the  apparently  low  cost  of  some  of  their 
enterprises. 

There  is  no  getting  away  from  the  fact,  however,  that  the  criti- 
cism of  foreign  engineers  is  partly  correct.  We  are  iu  a  measure 
handicapped,  and  there  are  numerous  obstacles,  economical,  edu- 
cational and  physical  which  interfere  with  the  rapid  development 
of  our  water-powers. 

It  is  significant  to  note  that  the  countries  which  have  given  the 
greatest  number  of  years  to  the  technical  study  of  their  water- 
powers  have  the  highest  percentage  of  utilisation  :  Germany,  the 
S.:andinavian  countries,  France  and  Swi'zjrland.  for  example,  were 
the  first  countries  of  Europe  to  undertake  the  systematic  study  of 
their  rivers  and  falls,  and  these  nations  are  now  getting  a  greater 
return  from  their  natural  forces  than  the  other  countries. 

It  is  only  recently  that  such  studies  have  been  undertaken  here. 
At  present,  the  Canadian  Public  Works  Department,  the  Depart- 
ment of  the  loterior,  the  Qaebec  S:reams  Commissi  m,  the  Hydro- 
Elejtric  Power  Commission  of  Ontario,  and  the  Province  of  British 
Columbia,  have  undertaken  the  scientific  discharge  measurements 
of  some  of  our  riverj,  and  have  established  gauges  all  over  the 
country. 

lb  is  safe  to  say  to-day,  that  through  the  lack  of  surveys,  of 
discharge  measurements  and  of  gauge  readings  there  are  very  few 
of  our  waterfalls  which  could  be  offered  to  oversea  bankers. 

The  development  of  our  water-powers  has  also  been  greitly 
handicapped  by  the  difficulty  in  obtainiog  a  clear  title  of  owner- 
ship, and  by  the  uncommerciaLity  of  some  of  the  clauses  contained 
in  Government  leapes. 
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It  has  been  our  privilege  to  attend  two  conferences  at 
the  Mansion  House,  at  which  the  theme  discussed  was  the 
need  for  co-operation  between  science  and  industry.  One 
of  these  was  held  between  nine  and  ten  years  ago— It  was  the 
inaugural  meeting  of  the  British  Science  Guild,  at  which 
the  Right  Hon.  R.  B.  Haldane  was  elected  first  President. 
Interesting  speeches  were  delivered  by  men  of  unquestioned 
eminence— a  Bishop,  an  Admiral,  engineering  leaders  such 
as  Sir  Wm.  Mather  and  Sir  J.  Wolfe  Barry,  the  respected 
chief  in  the  world  of  textiles  (then  Mr.  Jilacara)  and  others. 
The  proceedings  were  well  attended  and  even  enthusiastic. 
If  we  recollect  one  feature  more  vividly  than  any  other  it 
is  the  speech  in  which  Mr.  Haldane,  as  he  then  was, 
extolled  the  German  system  in  respect  of  its  appreciation 
of  the  value  of  science  and  scientific  principles,  and  in 
its  method  of  dealing  with  the  workman  who  would  not 
work. 

Much  water  has  flowed  under  the  bridges  since  that  date  ; 
Governments  have  changed,  and  the  turn  of  fortune's 
wheel  has  brought  into  power  one  in  which  the  first  President 
of  the  British  Science  Guild  forms  one  of  its  most  distin- 
guished members— now  Lord  Haldane  of  Cloan — than  whom, 
we  supposed,  few  knew,  or  thought  that  they  knew,  the  soul 
of  Germany  better.  Within  the  intervening  decade  we  have 
witnessed  the  immense  develnpment  of  Teutonic  industries 
consequent  largely  upon  their  full  appreciation  of  the  value 
of  scientific  production  and  organisation  and  financial  co- 
operation, assisted  though,  as  everybody  sees  now,  by 
unscrupulous  machination.  The  British  Science  Guild  is 
entitle4  to  credit  for  all  that  it  may  have  done  to  change 
the  attitude  of  Governments,  manufacturers,  and  the 
general  public  towards  science,  scientific  education,  and 
scientific  principles,  and  l^ord  Haldane  is  equally  entitled 
to  our  sympathy  if  to-day  be  has  to  deplore  the  fact  that 
obsession  with  the  manifold  important  duties  devolving 
upon  a  Cabinet  Minister,  in  a  decade  marked  \by  very 
democratic  tendencies,  has  prevented  him  from  in- 
ducing the  British  nation  to  avail  itself  more  thoroughly 
of  the  object  lessons  that  he  had  been  privileged  to  observe 
in  Germany. 

The  second  of  the  Mansion  House  Conferences,  of  which 
a  report  appears  on  another  page,  was  not  convened  by  the 
same  Cuild.  Yet  the  speeches  of  i  9 1.5  had  very  much  in 
common  with  those  of  11105.  The  hall,  the  stage,  the 
theme — were  the  same  ;  there  were  other  actors,  but  the 
need  for  a  more  general  utilisation  of  science  in  industry 
was  shown  to  be  still  one  of  the  most  urgent  of  all  our 
needs,  indeed  the  urgency  of  the  question  was  emphasised 
by  the  added  experience  of  these  10  years  of  German 
industrial  advance.  But  the  fact  that  we  are  now  at 
death-grips  with  the  people  whose  system  Lord  Haldane  once 
extolled,  should  bring  home  to  the  national  mind  most  forcibly 
the  seriousness  of  the  whole  question  in  relation  to  our  future 
trading  abilities.  We  have  ventured  to  liojie  that  all  the 
industrial  lessons  that  we  have  been  learning  or  re  learning 
since  last  July  have  f)crsuaded  Ministers,  manufacturers, 
and  others  in  authority,  that  this  is  no  purely  academic 
question,  but  one  in  which  we  are  all  vitally  concerned. 
Yet,  if  we  were  to  judge  from  the  proceedings  and  attend- 
ance at  this  second  conference,  we  should  feel  that  we 
had  yet  a  long  way  to  go  before  the  real  facts  had  been 
properly  brought  home  to  the  public  mind.  AVe 
were    permitted    to    listen    to    the  reading   of    a    chapter 
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from    a    book  already   published,   which    stated  very  con- 
Tincingly  once  again  how  science  has  contributed  to  Ger- 
many's success  in  economical  and  competitive  production. 
The  audience  was  very  small,  but  we  should  judge  that  those 
who  were  present  knew  the  argument  full  well.     There  was 
a  brief  discussion,  in  which  Sir  Philip  Magnus  very  reason- 
ably asked  what  it  was  proposed  to  do  to  bring  about  the 
alteration  that  seems    to   be    so  essential,   but    it   cannot 
be    said   that   those    who   asked    for    bread    got  anything 
better  than  a  stone.     One  of  the  most  telling  speeches  was 
that   in   which   Col.  Cassel  made  an    indictment    of    the 
Government  itself — in  which  Lord  llaldane  sits  upon  the 
Woolsack — for  advertising   for  chemists  with  high  quali- 
fications, for  service  at  Woolwich,  at  two  pounds  no  shillings 
and  six  pence  per  week  I     Of  what  avail  is  it  bo  agitate  for 
raising  the  scientific  status  if  the  Government  itself  values 
the  services  of  scientifically-trained  men  in  so  niggardly  a 
fashion,  and  when  it  excludes  from  the  Board  of  British 
Dyes,  Ltd.,  expert  chemists  of  unquestionable  eminence  ?  The 
first  President  of  the  British  Science  Guild,  if  he  still  holds 
the  views  of  his  earlier  years,  should  surely  make  his  voice 
heard  in  the  councils  of  his  party  in  these  momentous  daj  s. 
How  can  we   expect   to  raise  the  status  of  science  if  we 
keep  the  monetary  reward  of  the  scientist  below  that  of  the 
artisan   or   labourer  !-     The   second   conference  seemed   to 
agree  that  the  matter  was  not  one  to  tackle  in  a  hurry — 
no  cut  and  dried  scheme  could  be  propounded.  How  far  that 
attitude  differs  from  the  one  adopted  by  the  conference  of 
10  years  earlier  the  few  who  were  present  on  both  occasions 
may  be  left  to  judge.     Others  who  were  present  last  month 
and    care    to   turn    to    their    Electrical   Keview    for 
November    3rd,    1905,    may  feel  that  there  is  much    in 
common  between  the  two  reviews  of  the  position  and  of  the 
need  for  educating  the  race  from  top  to  bottom  in  regard  to  the 
value  of  scientific  priaciples  and  their  application  in  every 
department  of  life  "  to  the  problems  which  modern  life  pre- 
sents in  peace  or  war."     Really  from  the  standpoint  of  con- 
ference  we  do   not  appear  to  be  any  "  forrader  " — we  are 
as   conservative  as  ever   in  some  things.      The  resolution 
passed  last  month  stated  that  it  was  desirable,  "  in  order 
to    improve    the    working    conditions    ia    which    British 
industry  at   present   operates,  that  there  should  be  closer 
co-operation  between   industry,  science,  and  finance."     In 
our    opinion    it    does    not    require    discussion    to    secure 
approval   for   that  view   from   such   an   audience   at    this 
late  date.     What  is  required  is  that  something  should  be 
done,  otherwise  we  may  see  the  end  of  this  war,  and  talk  on 
for  another  10  years,  perhaps  losing  ground  all  the  while. 
Since  the  conference  we    have  received   a   communication 
from  the  Institute  of  Industry  and  Science,  which  convened 
it,  stating  that  something  "  will  not  be  disclosed  until  the 
dinner   which  is  to  be  given  in  about  a  month's  time  to 
leading  industrialists,   scientists,    and  bankers."     We  will 
endeavour  to  rest  our  souls  in  patience,  waiting  for  something 
tangible.     Publicity  galore,  advertisement  and  talk  are  not 
a  very  satisfying  diet  for  hungry  men. 


are  reaping  a  golden  harvest,   and  who  seem  able  to  push 
up  prices  much   higher  still.      Their  argument   that   the 
British  Government  can  afford  to  pay  even  £100  a  ton  is,  no 
doubt,  all  right,  for  wars  for  national  existence  have  to  be 
fought  out  to  the  end,  regardless  of  cost,  and  the  German- 
Americans  are  no  doubt  quite  wise  in  their  generation  in 
preferring  to  sit  snugly  at  home  in  New  York  or  Boston, 
and  coin  dollars,  rather  than  put  their  manhood  to  the  test 
in  Flanders  or  in   the    desolation    of    West    Russia.       It 
must  be  kept  ever  in  mind  that  half-bred  German  interests 
are  pretty  powerful  in  America,  and  when  these  are  linked 
up  in  an  endeavour  to  rig  the  market  in  conjunction  with 
what    are  frankly  American  manipulators,  the  result  can 
only  be  higher  prices.     Output  is  being  kept  down  as  closely 
as    may    be    to     consumption,    though    the    former    has 
uudoubtedly  increased  to  a  considerable  extent  lately.     It  is 
improbable  in  the  extreme  that  the  copper  magnates  will  permit 
it  to  expand  to  a  degree  sufficient  to  permit  of  a  decline 
in  prices,  and  some  of  them  are  boasting  now  that  the  policy 
of  small  output  and  big  profit  has  come  to  stay,  as  against 
big  output  and  small  profit.     This  can  only  foreshadow  a 
period  of  manipulation,  until  possibly  the  American  copper 
trade  is  again  threatened  with  a  Government  inquiry  based 
upon  anti-trust  lines.     Something  of  this  is  being  held  over 
the  heads  of   the  American  spelter  industry  now,  and  may 
have  a  restraining  effect  upon  the  cupidity  of  the  leaders  of 
the  trade.     The  responsible  head  of  the  United  States  is, 
however,  hardly  the  man  to  show  stiffness  of  attitude  in  any 
matter  requiring  the  display  of  virile  qualities  or  statesman- 
ship.    There  is  an  additional  factor,  too,  to  be  considered 
just    now  in  the    copper   position,  and   that   is,  that  the 
scarcity  of  vessels  is  becoming  so  great  that  it  is  a  ques- 
tion   whether    shipments   can  be   made   from  the    United 
States  to  Europe  on  anything  approaching  the  scale  neces- 
sary to  enable  goods  to  be  exported.     For  weeks  past  metals 
have  been  waiting  shipment  on  the  quay  at  New  York,  and 
they  seem  likely  to  wait  there  for  weeks  more.     Shipping  is 
not  to  be  had,  and  this  is  the  plain  fact  about  the  matter. 
Notices  have  already  been  given  to  certain  large  consumers 
here  that  it  will  not  be  possible  to  ship  copper  bought  by  them 
till  July,  and  turn  where  one  will,   the  same  tale  is  told. 
Under  these  circumstances  and  in  view  of  the  manipulation 
at  work,  it  is  impossible  to  hold  very  bearish  opinions  as  to 
the  future.      America  can  put  prices   higher  if  it  is  con- 
sidered desirable,  and  there  is  no  doubt  that  the  times  are 
regarded  as  very  auspicious  for  a  campaign  of   squeezing 
Europe,  such  as  has  been  initiated,  and  the  early  phases  of 
which  are  now  with  us. 


There   has    been   an   uninterruptedly 
^^    *         firm  tone  about    the    copper  market  for 
weeks  past,  and  all  the  more  cautious  expressions  of  opinion 
which  have  been  met  with  are  now  being  thrown  to  the 
winds,   as  it  becomes  more  and  more  probable  that  there 
is  a  big  and  concerted  plan  of  manipulation  at  work  to  rig 
the  market.     American  producers,  stiffened  by  the  contra- 
band policy  of  the  British  Government,  and  backed  as  all 
the  world  knows  by  important  German  interests,  are  engaged 
in  rushing  up  the  price  of  their  product,  regardless  of  the 
fact  that    while  they  have   been  restraining   output,  thus 
keeping  labour  out  of  employment,  they  are  also  inveighing 
against  the   action  of  the  Allied  Powers  in  "  stopping  their 
trade."     That  it  is  sheer  nonsense,  does  not  appear  a  factor 
in  the  eyes  of  the  German  coppermongers,  who  are  coining 
money  while  Europe  bleeds.     There  is  undoubtedly  a  large 
consumption  of  copper,  and  the  full  benefit  of  it  falls  into 
he  coffers  of  the  American  copper  producers,  who,  indeed. 


Trade 
Activity. 


We  have  recently  had  occasion  to  call 
'^™*'*i*'"''       attention  to  the  activity  which  is  being 
displayed  by    the    U.S.  Government  and 
American  firms  generally  to  take  advant- 
age of  existing  circumstances  to  improve  their  position   in 
the  world's  markets.      A  further  evidence  of  this  activity 
has  now  come  to  our  notice,  this  time  with  particular  refer- 
ence to  the  extension  of  trade  with  France.     The  American 
Consul-General  in  Paris,  it  appears,  has  arranged  to  publish 
a  weekly  bulletin  of  offers  received  from  the  United  States 
giving  names  and  addresses  of  the  firms  making  the  offers 
and  the  nature  of  the  goods  for  sale.      These  bulletins  will 
be   distributed  to   all    the   trade  organisations  in  Paris,  by 
whom  they  will  be  affixed  to  notice  boards,  and  they  will  also 
be  given  wide  publicity  in  the  monthly  journals  issued  by  these 
organisations.     Accompanying  each  bulletin  is  an  invitation 
to  French  firms  interested  in  theoffers  to  call  at  the  officeof  the 
American  Consul-General  to  examine  letters,  catalogues  and 
samples.       It   is  hoped  that  by  giving  this  wide  publicity 
to   the    desire   of  American   firms   to  increase  their  trade 
with  France,  satisfactory  business  connections  will  be  made 
directly  between  French  importers  and  American  manufac- 
turers.     We   cannot   approve  all  the  methods  adopted  by 
American  Consuls  in  their  work,  but  we  can    at  least  give 
them  credit  for  their  energy.       This  particular   enterprise 
would  appear  to  offer  excellent  opportunities  for  good,  and 
now  that  British  Consuls  are  displaying  greater  enthusiasm 
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than  ever  before,  we  may  hope  efforts  to  similar  ends  for 
British  trade  may  be  more  numerous  than  they  have  hitherto 
been.  Another  evidence  of  American  activity  appears  in  a 
cable  which  has  recently  been  received  by  the  American 
Government  from  the  Commercial  Attache  in  Madrid,  in 
which  he  states  that  the  American  Ambassador  and  he 
recently  had  an  interview  with  the  King  of  Spain,  in  which 
the  latter  expressed  the  opinion  that  the  present  moment 
offered  an  excellent  opportunity  for  American  interests,  par- 
ticularly in  the  mining  and  metallurgical  industries. 

As  an  off -set  to  the  above,  it  is  interesting  to  note  that 
the  American  Consul  at  Buenos  Ay  res  recently  reported  that 
a  man  of  great  experience  in  South  America  had  told 
him  that  American  firms  were  making  a  big  mistake 
in  refusing  to  send  travellers  to  that  market.  He  states 
that  English  firms  have  now  live  travellers  to  every  three 
they  had  a  year  ago,  soliciting  orders  for  any  kind  of  future 
delivery,  as  they  are  determined  not  to  let  the  market  slip 
away  from  them.  He  also  says  that  even  some  German 
firms  are  keeping  their  South  American  men  active, 
although  no  one  can  tell  when  they  will  be  able  to  fill 
orders. 


Preferential 
Rates. 


In  our  last  issue  we  published  a  com- 
munication from  Councillor  William 
Smith,  late  chairman  of  the  Ilkeston 
Electricity  Committee,  on  the  subject  of  tariff's  for  elec- 
trical energy,  which  calls  for  comment.  It  will  be  remem- 
bered that  Mr.  Smith  resigned  his  position  in  order  to 
champion  the  cause  of  a  photographer  who  had  been 
charged  for  electrical  energy  at  lighting  rates,  although 
the  photographic  lamps  of  another  member  of  his  profession 
were  supplied  at  the  power  rate  ;  this  case  is  not  on  all  fours 
with  that  brought  forward  by  ilr.  H.  Faraday  Proctor  some 
time  ago,  the  question  in  the  latter  case  being  whether  it 
was  lawful  to  supply  such  apparatus  at  the  power  rate, 
whereas  the  former  was  apparently  a  true  case  of  preferential 
charging,  which  is  clearly  contrary  to  the  law. 

The  point  to  which  we  wish  to   call  attention  is  the 
uncertainty   which  appears   to  prevail  in   some  municipal 
quarters  with  regard  to  the  powers  of  the  supply  authority 
to  formulate  special  tariffs,  as  exemplified  in  the  first  three 
questions  submitted  by   the   Ilkeston   Corporation   to  the 
Local  Government  Board.     The  reply  of  the   Board  is,  as 
Mr.  Smith  remarks,  very  significant,  but  it  could  have  been 
anticipated  by  anyone  who  took  the  trouble  to  study  the 
terms   of   the    Electric    Lighting    Acts,    which    make    it 
perfectly  clear   that,   provided  that  the  maximum   charge 
specified  in  the   authority's  Special  Act  or  Prov.  Order  is 
not  exceeded,  and  provided  that  no  undue  preference  as 
between  consumers   of   the   same  class   is  exhibited,   the 
authority  is  entirely  at  liberty  to  lay  down  a  separate  tariff' 
for  any  and  every  class  of  consumer.  We  need  only  cite  in  sup- 
port of  this  contention  the  fact  that  churches,  offices,  private 
residences,  public-houses,  factories, shops,  basements,  and  other 
classes  of  consumer,  have  been  and  are  differentially  treated 
by  various  supply  undertakers,  although  they  all  use  the 
energy  supplied  for  lighting.     If    energy  ^is    supplied    for 
motive  power  at  Id.  per  unit,   and  if  it  is  supplied   for 
photographic  purposes  at  Id.  per  unit  also,  it  is  a  mere 
coincidence    or   a   matter   of    convenience   that    the    two 
rates  are   identical — they  really  have  nothing  to    do  with 
one  another.     Parliament  has  not  laid  down  any   rule    that 
power  and   lighting  shall  be  charged  for  at  different  rates, 
nor  has  it  specified  that  they  shall   be  charged  for  at  the 
same   rate  :    the  question  is   left  quite  open  to  electricity 
supply  authorities — provided  that  no  unfair  preference  is 
shown    as   between    consumers    of    the    same  description. 
The   Electric   Lighting   (Clauses)    Act.     I.s99,    Schedule, 
Sec.  33,  states  dearly  that  "  the  undertakers  may  make  any 
agreement  with  a  consumer  as  to  the  price  to  be  charged 


for  energy,  and  the  mode  in  which  those  charges  are  to  be 
ascertained,  and  may  charge  accordingly.  In  a  word, 
preferential  rates  are  forbidden,  but  differential  rates  are 
permitted. 


TttE  report  of  the  Comptroller-General 
Patent^s  in  ^^  Patents  for  191i  naturally  differs  very 
materially  from  those  of  previous  years. 
The  state  of  war  has  had  various  consequences  upon  both  in- 
ventors and  their  inventions,  and  the  all-absorbing  subject  of 
war  has  encouraged  inventive  ingenuity  in  military  and  naval 
matters,  while  our  relations  with  other  countries  led  to  the 
passage  of  special  Patent  legislation.  The  statistics  are,  of 
course,    affected,  as   the  following    figures  for   two   years 

show  :  — 

1913.  1014. 

Patent  applications 30,077  2i,S20 

Completed  speoificatione       ...  19  309  16,44:i 

Sealed  speoiflcations 10,599  15,030 

Income £346,324  £322,829 

Expenditure     £19t,423  £194,767 

Snrplua £151,901  £128,002 

In  the  course  of  the  usual  review  of  the  trend  of  inven- 
tion, it  is  stat«d  that  the  electrical  industry,  as  a  whole,  is 
very  prominent,  although  there  are  few  outstanding  features 
that  are  considered  to  call  for  comment.  Continued  progress 
in  automatic  and  semi-automatic  telephone  systems  is  noted, 
and  attention  has  also  been  given  to  receiving  arrange- 
ments for  cable  telegraphy,  and  to  ionised  gas  relays  for 
use  in  telephony  and  wireless  receivers.  The  subject  of 
locomotion  in  general  still  maintains  its  pre-eminence,  and 
the  fljw  of  applications  was  equal  to  that  of  the  previous 
year,  until  the  outbreak  of  war,  when  a  considerable  falling- 
off  set  in.  Applications  in  connection  with  motor-vehicles 
and  internal-combus^tion  engines  are  still  very  numerous, 
but  there  is  a  notable  falling-off  in  the  total.  Tractors  for 
agricultural  and  military  purposes,  and  siguals  for  indicating 
to  a  following  vehicle  an  intention  to  turn  or  stop,  are 
mentioned  as  noteworthy  features.  The  interest  in  visual 
signal-indicators  for  mines  has  been  well  maintained. 
There  is  a  well  maintained  interest  in  railway  signalling, 
without  any  marked  departure  from  known  types  of 
apparatus. 

Among  the  war  features  in  the  year's  record  is  the 
stimulus  given  to  aerial  warfare  and  submarine  mining. 
Methods  for  detecting  submarines  and  torpedoes,  and  for 
protecting  ships  therefrom,  are  also  specially  noted.  The 
disaster  to  the  submarine  A 7  directed  attention  to  the 
problem  of  locating  wrecked  submarines  and  Bignalling  to, 
and  rescuing,  their  occupants. 

As  to  the  future  effects  of  the  war  upon  invention,  we 
cannot  possibly  foresee  these,  but  it  is  certain  that  we  can- 
not expect  to  avoid  the  consequences  of  wholesale  carnage. 
Among  the  millions  of  lives  that  are  being  sacrificed  are 
some  of  Europe's  best.  Potential  genius,  germs  of  inven- 
tive greatness,  which  might  have  benefited  coming  genera- 
tions, are  S([uandered  at  the  bidding  of  Kultur-cum-Mili- 
tarism.  The  world  generally  is  being  robbed  of  its  heritage. 
Rut  there  may  be  compensations  as  usual.  Hundreds  of 
thousands  of  men  will  never  return  to  their  former  occupations, 
but  may  be  compelled  to  subsist  in  calmer  spheres  where 
the  inventive  faculty  may  have  a  freer  scope.  The  experi- 
ences of  the  period  of  war  have  turned  thousands  of  minds  in 
directions  that  they  might  never  have  followed  in  continued 
peace.  The  new  and  vast  constructive  operations  that  will 
ensue  when  the  destroyer's  hand  has  been  stayed  will  be 
sure  to  give  a  stimulus  to  innovation  and  invention,  and 
the  lessons  learned  from  the  applications  of  science  in  con- 
nection with  German  achievement  may  lead  most  countries 
to  desire  to  spend  larger  sums  upon  research  and  investi- 
gation. It  may  be  that,  after  accounts  have  been  settled, 
German  industrial  concerns  will  have  less  money  to  devote 
in  such  directions,  but  though  the  financial  stress  and  strain 
may  be  severe  there  will  be  a  great  unwillinpness  to  cut 
down  such  items  of  expenditure,  and  inventive  advance  may 
contribute  largely  to  the  solving  of  coming  problems,  for  is 
not  necessity  still  the  mother  of  invention  :  c 
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THE    ELECTRIC  VEHICLE. 


Elwell-Paekbe  Battery  Trticks. 

We  are  glad  to  note  that  an  up-to-date  method  of  handling 
passengers'  baggage,  &e.,  on  and  about  station  plat- 
forms has  recently  been  introduced  by  the  London  ani 
North-"\Vestern  Railway  at  Eustou.  Two  Elwell-Parker 
battery  trucks  are  now  in  use  for  conveying  passengers' 
baggage  and  general  platform  freight.  These  were  supplied 
by  Mr.  J.  D.  Gillespie,  of  the  Railway  Track  Supply  Co., 
who  are  sole  agents  for  the  Elwell-Parker  Co.  This  class 
of  truck  is  now  being  used  in  England  for  many  purposes, 
chiefly  amongst  the  railway  companies.  The  Great  Western, 
Midland,  Lanes,  and  Yorks.,  and  Great  Central   Railways 


Electbic  Baggage  TarcK  supplied  to  the  L.  &  N.W.  R.mlway  Co. 


have  one    or  more    Elwell-Parker    trucks    in    use.      At 
the  Great  Western  Company's  locomotive  works  at  Swindon 
14  Elwell-Parker  trucks  are  employed  for  conveying  works 
materials  from  one  point  ta  another  ;  the  trucks  are  easy 
to  operate,  and  can  be  turned  in  a  short  radius.     The  cost 
of  maintenance   is  exceedingly  low,   and   the    energy  con- 
sumed very  little.      The  L.  it   X.W.  is  the  first  English 
railway   company    to    employ 
these  electric  trucks  generally 
for    platform    use,    although 
other   railways    have    experi- 
mented   with    them,    and    in 
every  case  the   results    have 
been  successful.    In  the  United 
States  electric  battery  trucks 
are  universally  employed,  the 
majority    being    of    Elwell- 
Parker  make. 

The  truck  which  we  illus- 
trate is  of  2  tons  carrying 
capacity  ;  its  special  features 
are  the  automatic  control, 
automatic  braking  and  four- 
wheel  steering.  It  is  fitted 
with  an  Edison  battery,  carried 
in  a  spring  suspended  cradle 
arranged  for  easy  removal  of 
the  battery  for  replacement, 
and  a  special  motor  operating 
at  24  volts  pressure,  and 
capable  of  running  the  loaded 
truck  up  a  15  per  cent, 
gradient. 

The  motor  and  driving  gear  are  enclosed  in  an  aluminium 
dust-proof  case  ;  the  motor  pinion  drives  a  differential  on  a 
countershaft,  the  pinions  on  the  end  of  which  engage  with 
internal  rim  gears  on  the  driving  wheels. 

The  driver  operates  the  steering  lever  with  his  right,  and 
the  controller  handle  with  his  left  hand,  while  standing  on 
a  projecting  platform. 


The  latter  is  divided  in  halves,  interlocked  respectively 
with  the  control  and  brakes,  so  that  when  the  driver  gets  off 
one  side  an  automatic  circuit-breaker  in  the  main  circuit 
opens,  and  when  he  leaves  the  other  the  brakes  are  applied. 
An  upward  movement  of  the  controller  handle  causes  for- 
ward motion,  and  a  downward  movement  the  reverse. 
Trucks  are  supplied  with  driving  platforms  at  each  end,  the 
controls  lieing  interlocked.  The  speed  of  the  truck  loaded  is 
,5  or  ti  miles  an  hour  :  the  turning  radius  of  the  outside 
wheels  12  ft.  and  it  measures  12  ft.  5  in.  x  o  ft.  9  in. 
over  the  body,  weighing  2,780  lb.  empty. 

(i.V.  Electric  Mdtok  Vans. 
For  some  months  Messrs.  Hay's  Wharf  Cartage  Co.,  Ltd., 
have  been  using  2-ton  G.Y:  electric  motor  vans  for  delivering 
meat  from  Smithfield  IVIarket  to  various 
firms  in  the  London  area  and  outlying  dis- 
tricts, including  Redhill,  Kingston,  Harrow, 
E afield,  Dartford,  &c.  It  will  be  noticed 
that  the  vans,  of  which  sis  are  now  in  use, 
are  regularly  running  on  hilly  country  roads 
— the  utility  of  the  electric  on  well  paved 
city  streets  is  beyond  question — and  givinsj 
every  satisfaction,  so  much  so  that  a  third 
repeat  order  has  been  given  to  the  General 
Vehicle  Co.,  who  supplied  the  original  vans, 
Messrs.  Hay's  Wharf  Cartage  Co.  having 
satisfied  themselves  that,  compared  with 
horse  vans,  the  saving  to  be  effected  in  two 
years  will  be  sutticient  to  pay  for  the  first 
cost. 

The  vans  frequently  run  70  miles  a  day. 
Hi  upon  their  return,  after  having  run  some 
40  miles  (the  normal  distance  on  one  charge 
of  the  battery)  they  re  eive  a  boosting 
charge,  and  then  run  another  30  miles. 
The  drivers,  who  were  previously  employed 
in  driving  horse  vans,  have  quickly  become 
accustomed  to  their  new  work. 

The  particular  vehicles  referred  to  have 
a  sheet-covered  van  body  with  a  driver's  canopy,  and  are 
mounted  on  a  standard  G.V.  chassis,  fitted  with  rubber-tired 
wheels  and  roller  bearings.  There  are  two  separated  foot- 
operated  brakes. 

A  single  totally-enclosed  traction-type  ball-bearing  motor 
is  fitted,  capable  of  taking  300  per  cent,  overload  for  20 
minutes  ;   this  drives  through  Morse  chain   on    to  a  diffe- 


2-ToN  Eleltbic  Tbucks 


rential  countershaft  and  thence  by  roller  chains  to  each  road 
wheel. 

A  44-cell  Ironclad-Exide  battery  is  carried  below  the 
chassis,  and  the  controller  is  placed  under  the  driver's  seat 
and  operated  by  a  handle  at  the  side ;  there  are  four  for- 
ward speeds  and  two  reverse  speeds.  A  three-way  running 
switch  is  provided  having   neutral,   running  and  charging 
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positions  ;  the  driver  can  remove  the  handle  in  the  neutral 
position,  in  whit-h  and  the  charging  position  the  controller 
is  inoperative. 

An  ampere-hour  meter  is  fitted  which  automatically  trips 
the  ciicuic  breaker  when  the  battery  is  fully  charged  ;  the 
meter  also  tells  the  driver  the  state  of  his  battery. 

We  gather  that  the  acceleration  of  these  vehicles  is 
excellent,  and  that  on  London  roads  they  are  running  loaded 
at  speeds  of  15  to  IG  miles  an  hour,  alihough  rated  at  only 
12  miles  an  liour  on  the  level. 


INDUSTRY,    SCIENCE    AND    FINANCE. 


The  announcement  that  a  Conference  of  the  Leaders  of 
Industry  and  Science  would  be  held  at  the  JIansion  House 
on  March  I'.jth,  to  consider  the  mobilisation  of  industry  and 
science  and  the  working  conditions  in  which  British  industry 
at  present  operates,  and  to  suggest  a  new  basis  at  the 
conclusion  of  the  war  may  have  raised  hopes  that  this 
vitally  important  matter  was  at  last  to  receive  adequate 
treatment.  Such  was  not  the  case.  AVith  all  due  defer- 
ence to  the  positions  and  qualifications  of  those  gentlemen 
who  attended  the  Couference,  we  feel  sure  that  they  would 
be  the  last  to  maintain  that  the  gathering  was  truly  repre- 
sentative or  worthy  of  the  vast  importance  of  the  subject 
under  discu  sion.  Tbe  attendance  mny  have  been  affected 
adversely  by  the  fact  that  the  Koyal  Society  and  the  Chemical 
Society  had  meetiugs  on  the  same  afternoon,  and  it  is 
peculiarly  ironical  that  an  Institute  preaching  efficient 
organisation  should  be  the  victim  of  clashing  engage- 
ments. 

One  seeks  in  vain  in  the  afternoon's  proceedings  for  any 
vigorous  and  definite  proposal  of  policy,  and  the  resolution 
carried  by  the  Conference  '" .  .  .  that  it  is  desirable,  in 
order  to  improve  the  working  conditions  in  which  British 
industry  at  present  operates,  that  there  should  be  closer 
co-operation  between  Industry,  Science,  and  Finance,"  is,  at 
this  late  date,  unu'terably  feeble.  Of  course  it  is  desirable 
that  there  should  be  closer  co-operation,  'i'hat  has  been 
obvious  for  years  past,  and  has  formed  the  text  of  innumerable 
sensational  but  barren  articles  and  treatises  during  the  last 
eight  months.  The  whole  point  is  first  to  determine  how 
snch  co-operation  may  be  secured,  and  then  to  secure  it. 
From  this  point  of  view,  the  Mansion  Mouse  meeting  was 
sterile.  It  is,  as  Sir  Philip  Magnus  remarked,  too  much  to 
expect  a  complete  constructive  policy  to  emerge  from  a 
single  afternoon's  discussion,  but  any  institute  essaying  to 
increase  co-operation  between  industry,  science,  and  finance, 
by  generalising  on  the  subject,  is  simply  wasting  the  time 
of  its  members.  Precise  schemes  are  needed,  and,  while  we 
bear  no  ill-will  against  the  Institute  of  Industry  and  Science, 
or  any  other  body  organised  to  deal  with  this  important 
matter,  we  feel  that  the  whole  problem  of  co-operation 
is  one  demanding  immediate  attention  by  individual 
parties. 

Individual  manufacturers  must  realise  that  properly 
trained  scientific  men  are  good  investments  and,  as  such, 
are  entitled  to  adequate  remuneration  and  proper  encourage- 
ment to  invent  and  improve  machinery  and  processes. 
Individual  scientists  must  realise  that  their  work  must  con- 
form to  the  requirements  and  conditions  of  industrial 
practice  or  be  handed  over,  at  the  earliest  opportunity,  to 
men  able,  by  their  training  and  experience,  so  to  adapt  and 
apply  it.  Individual  bankers  must  realise  that  Messrs.  A. 
and  B.'s  new  works,  new  machine  or  new  process  is,  subject 
to  the  judgment  of  a  commercial  scientist,  whose  mind  does 
not  live  in  a  test-tube,  a  fit  and  proper  security  on  which 
to  advance  capital  for  its  development.  It  is  no  use  talking 
about  the  matter  as  a  general  proposition.  It  is  a  subject 
for  innnediate  arlion.  Messrs.  A.  and  B.  can  alford  to  pay 
salaries  such  as  will  bring  them  men  with  scientific  qualifi- 
cations and  commercial  and  industrial  experience  fitting 
them  to  develop  processes  and  plant  on  which  Messrs.  C, 
the  bankers,  can  safely  advance  capital.  But  Messrs.  A. 
and  B.  must  not  regard  their  scientific  men  as  interesting 
freaks,   t»mmercially   lunatic,  to   be  snubbed  as  often  as 


possible  and  placed  entirely  under  the  control  of  a  commercial 
board  of  directors. 

With  Sir  Philip  Magnus,  we  agree  that  our  output  of 
science,  our  standard  of  technical  education  and  our  industry 
and  inventive  genius  are  as  great  as  those  of  the  world  in 
general  and  of  Germany  in  particular.  With  Colonel  C.  E. 
Cassel,  we  agree  that  the  present  position  of  scientists  in 
industrial  concerns  in  this  country  is  ineffective  and  degrad- 
ing. We  must  imitate  Germany  to  the  extent  of  securing 
the  best  scientific  advice  obtainable  and  giving  it  proper 
weight  and  influence  in  our  industrial  councils.  Faults  in 
the  past  and  present  composition  and  working  of  individnal 
firms  must  be  fearlessly  laid  ba'-e  and  ruthlessly  uprooted. 

The  reason  for  these  urgent  words  and  drastic  proposals 
is  not  far  to  seek.  During  the  war,  we  have  industrially  a 
breathing  space — so  far  as  concerns  German  competition. 
Great  and  urgent  as  are  our  industrial  problems  in  other 
directions,  we  must  find  time  now  to  frame  individually — 
since  it  seems  hopeless  to  expect  any  adequate  general  solu- 
tion— the  measures  by  which  we  are  to  conduct  the  coming 
industrial  war.  Once  the  sword  is  sheathed,  the  industrial 
ability  and  organisation  of  Germany  will  be  directed  to 
underselling  in  every  market.  The  indemnity  imposed 
by  the  Allies  will  compel  great  wage  reductions  in  Germany, 
and  the  over-extended  factories  of  that  country  will 
literally  flood  the  world  with  cheap  (ierman  goods.  Nor 
shall  we  be  immune  from  severe  competition  by  our  allies  and 
by  neutrals — chief  among  them  America.  To  meet  the 
unprecedented  conditions  which  must  surely  arise  and  to 
avert  what  can  only  be  lasting  industrial  ruin,  we  must 
cheapen  production.  As  liord  Portsmouth  took  care  to 
emphasise,  this  cannot  be  done  in  the  United  Kingdom  by 
wage  reductions.  We  shall  have  to  increase  our  eflBciency 
of  production,  which  means  utilising  existing  and  new 
scientific  methods  to  the  greatest  possible  advantage — again 
a  matter  for  immediate  and  sustained  individual  effort  in 
individual  cases.  Organisation  of  sales  and  commercial 
methods  in  general  is  a  closely  allied  but  still  distinct 
problem. 

During  the  past  century  the  development  of  science  has 
exerted  an  ever-increasing  influence  on  political  economy, 
but,  though  vre  agree  with  Mr.  .1.  Taylor  Peddie  that  this 
has  rendered  unsound  many  of  the  theories  formerly  held  by 
political  economists  aud  has  practically  given  any  and  every 
industry  to  that  country  which  prosecutes  its  development 
most  scientifically,  though  we  agree  that  the  direct  and 
reflex  influences  of  inventions  and  improved  methods  and 
equipment  are  far-reaching,  and  have  done  more  to  further 
the  progress  of  human  development  than  any  political 
measure,  yet  we  feel  that  Mr.  Peddie  underrates  the  value 
of  the  assistance  which  can  be  given  to  science  and  industry, 
separately  aud  conjoined,  by  judicious  legislation  and  State 
finance.  Extraordinary  as  the  organisation  of  German 
firms  has  been,  technologically  and  commercially,  (Jerman 
industry  could  never  have  reached  its  present  development 
without  the  diplomatic,  legislative  and  financial  assistance 
-accorded  to  it  by  the  (!erman  State.  In  these  directions, 
we  feel  that  it  is  up  to  our  own  Government  to  do  many 
things  which  it  has  failed  to  do  in  the  past,  but  the  necessary 
machinery  will  take  long  to  construct  and  bring  up  to 
speed.  Meanwhile,  the  problem  must  be  tackled  and  largely 
overcome  by  individual  private  effort.  Until  such  effort 
has  been  made  extensively  and  effectively,  pressure  can 
hardly  be  exerted  on  the  (iovernment,  and  definite  schemes 
and  policies  can  hardly  be  formulated  with  advantage  by 
private  associations. 


Kleitrically-IMiNCii  Bariics. — Our  contemporary,  the 
Motitr  Shij}  and  A/utor  Jlont,  recently  described  a  type  of  electric- 
ally propelled  barge,  of  which  about  100  are  in  Ecrvioe  in  one  part 
of  Germany,  engaged  in  carrying  bricks  and  limestone  into  Berlin. 
They  are  long  shallow  craft,  built  of  steel,  having  a  displacement 
of  2:>0  tons  and  a  draught  nnder  .'>  ft.  Their  length  is  abont  128  ft, 
beam  14  ft.  6  in.,  and  depth  >\  ft.  A  battery  of  80  cells,  with  a 
capacity  of  700  ampere-hours,  each  cell  weighing  120  kg.,  is  in- 
stalled in  a  ventilated  lead-lined  chamber  10  ft.  x  14  ft.  x  5  ft., 
near  the  stern,  and  supplies  energy  to  an  8  Hi',  motor  driving  the 
propeller  direct  at  speeds  of  120  to  150  b.p.m.  The  speed  of  the 
barges  is  very  low,  not  exceeding  3  miles  an  honr  ;  they  ran  trips 
in  normal  operation  of  about  70  miles,  and  are  stated  to  have  glTcn 
satisfactory  results. 
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THE    CARDIFF    ACCIDENT. 


Ix  our  issue  of  March  2iith  last,  p.  434,  we  referred  briefly  to 
the  extraordinary  accident  which  occurred  on  Sunday,  March 
2 1st,  at  the  Roath  electric  power  station  of  the  Cardiff  Cor- 
poration, and  resulted  in  damage  estimated  at  some  £20,000. 
as  well  as  the  shutting  down  of  the  tramway  service  and 
dislocation  of  electricity  supply  in  the  city.  We  are  now 
able  to  publish  some  views  taken  in  the  station  after  the 
accident,  which  will  convey  a  better  impression  to  our 
central  station  readers  of  the  state  of  aii'airs  then  existing, 
than  any  amount  of  description.  Some  idea  of  the  position, 
however,  was  conveyed  in  the  report  of  Mr.  Arthur  Ellis, 
the  city  electrical  engineer,  at  an  emergency  meeting  of  his 
Committee,  held  soon  after  the  accident,  when  he  is  reported 
to  have  stated,  amongst  other  things,  that :  — 


removed  by  that  evening:,  after  which  the  new  circnlatingr  pipes 
would  be  put  in  and  the  new  plant  in  the  power  station  could  then 
be  put  in  commission. 

Whilst  the  accident  itself  was  extraordinary,  the  escape  from  loss 
of  life  was  more  extraordinary  still.  One  could  see  pieces  of  metal, 
weigrhing  as  much  as  30  cwt.,  all  over  the  place. 

The  cause  of  the  accident  was  now  quite  nnascertainable,  and  he 
did  not  think  they  would  ever  know  the  reason  for  it, 


AERIAL    WIRE  ROPEWAY  FOR  AUTOMATIC 
DISPOSAL    OF    ASHES. 


Some  years  ago  we  published  particulars  of  an  aerial  wire 
ropeway  at  the  Neepsend  electricity  works  of  the  Sheffield 
Corporation,  installed    by  Messrs.   R.  White  &   Sons,  of 


Section  of  Statoe  which  Fell  into  Switchroom. 

ACCIDE.NT   AT   CaKDIFF   POWKE   STATION. 


The  Damaged  Engine  Room. 


The  most  urgent  Etel  of  the  moment  was  to  give  temporary 
cover  to  the  machineiy,  which  was  now  exposed  to  the  weather. 
The  position  was  that 
one  of  the  Urge  en- 
gineshad  beenentirely 
wrecked,  and  in  his 
opinion  it  would  not 
psT  the  Committee  to 
re-erector  re-construct 
it,  because,  nowadays, 
with  a  modern  type  of 
plant,  they  would  prob 
ably  get  a  turbine  at 
considerably  less  cost 
than  they  wonld  have 
to  pay  for  the  re- 
erection  of  the  w  recked 
engine.  He  had  never 
heard  or  known  of 
anything  of  the  kind 
happening  in  any  elec- 
tric power  station  in 
the  country  before. 
He  had  no  doubt  in 
his  mind  that  the 
engine  accelerated  to 
enormous  speed,  and 
the  flywheel,  of  a 
deadweight  of  over  70 
tons,  with  an  electric 
generatorof  about  the 
same  weight  coupled 
to  it,  burst  and  simply 
shattered  the  end  wall 
and  demolished  most 
of  the  roof      It  also 


Flywheel  Boss  and  Remains  of 

ROTOK. 


damaged  the  engine  immediately  opposite  to  it,  but  the  damage 
to  that  was  not  so  extensive.  The  greatest  difficulty  had  been 
with  the  large  20-in.  water  pipes  serving  the  new  machinery. 
These  had  been  broken,  and  the  water  rushing  down  the  centre 
of  the  engine-room,  together  with  the  force  of  the  barsting 
of  the  flywheel,  had  affected  the  ftuadations  of  the  engine 
very  seriously.  Large  masses  of  concrete  had  been  loosened  and 
broken  up.  I;  was  found  that  the  waterworks  department  had 
new  pipes  in  stock.  He  was  hoping  that  the  concrete  would  have 
been  removed  in  order  to  put  the  new  pipes  io,  but  there  were 
many  tons  of  soUd  concrete  to  be  dealt  with,  and  the  task  had  been 
greater   than   anticipated.     It   was   possible  that  it  would  b«  all 


Widnes,  for  the  automatic  disposal  of  ashes  from  the  boiler 
house.     It  will  be  remembered  that  the  ropeway  in  this  case 

served  a  dual  pur- 
pose. In  the  first 
place,  it  automatic- 
ally disposed  of  the 
ashes,  and  secondly, 
these  ashes  were  used 
to  fill  up  part  of  a 
ravine,  and  make  it 
level  with  the  rail- 
way line  on  the  top 
side  of  the  works, 
and  so  provide  extia 
coal  storage  space, 
and  room  for  extra 
railway  sidings. 
This  work  has  now 
been  completed,  and 
in  order  to  find 
further  tipping 
ground  it  has  been 
necessary  to  erect  a 
fresh  ropeway  across 
the  railway  line,  and 
to  tip  the  ashes  on 
some  waste  land  on 
the  east  side  of  the 
railway.  This  in- 
volved the  raising  of  the  ashes  to  a  sufficient  height  to  allow 
the  ropeway  to  be  carried  well  over  the  railway,  and  leave 
room  for  a  protective  bridge  over' the  railway  itself. 

The  level  of  the  boiler  floor  at  this  point  is  about 
50  ft.  below  the  level  of  the  line,  and  it  was  therefore 
necessary  to  provide  two  electric  hoists  with  a  total  lifting 
height  of  110  ft.,  allowing  ample  head  room. 

The  ashes  are  loaded  directly  from  the  boiler  furnaces  into 
the  tipping  wagons,  each  wagon  holding  ^  cb.  yard,  and 


Damaged  Building  Containing 
h.t.  switchgeab. 
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are  then  run  by  band 
to  tbe  foot  of  tbe 
electric  boist.  The 
man  in  charge  turns 
an  electric  switch,  and 
the  wagon  with  its 
contents  is  at  once 
raised  to  the  top.  At 
this  point  the  wagon 
engages  a  bar  fixed  in 
such  a  way  that  tbe 
hoist  not  only  stops 
automatically,  but  the 
wagon  at  tbe  same 
time  is  automatically 
tipped  into  a  storage 
hopper  immediately 
below  it,  shown  in  the 
adjoining  view.  The 
man  at  the  bottom 
then  turns  the  switch 
again,  and  the  empty 
wagon  descends  with 
the  boist.  It  will  be 
noticed  that  tbe  whole 
of  this  arrangement  i< 
automatic,  and  it  is 
not  necessary  for  the 
attendant  to  travel 
with  the  loaded  wagon. 
The  hoist  is  supplied 
in  duplicate,  and  is 
driven  by  electric 
motors,  with  counter- 
balance weights  in  tbe 
usual  way. 

The  hopper  at   the 
top  is  capable  of  hold-    p,,^ 
ing  10   tons   of  these 
ashes,  and  when  it  is 
full  the  man  in  charge  proceeds  to  empty  it  by  the  use  of 
the  aerial  ropeway.     Fig.  2  shows  one  of  the  carrier  boxes 


1. — Side  View  of  Loading,  Dbjvin« 
WITH  Electric  Hoists,  Stoeage 


AND  Tension  Terminal  of  Ropeway, 
Hopper  and  Steel  Staging. 


which  has  just  been 
loaded  with  ashes  from 
the  hopper. 

It  will  be  noticed 
in  the  views  that  the 
ropeway  makes  two 
vertical  angles  en 
roide,  and  one  hori- 
zontal angle.  In  order 
to  comply  with  the 
railway  company's  re- 
quirements, it  was 
necessary  to  run  the 
line  of  the  carrying 
rope  horizontally,  so 
as  to  keep  the  carriers, 
both  loaded  and  empty, 
well  within  the  sides  of 
the  protective  bridge 
already  mentioned.  As 
soon  as  the  ropeway 
leaves  the  railway  it 
at  once  lises  up  a 
gradient  of  1  in  3, 
until  it  arrives  at  the 
angle  standard,  which 
is  60  ft.  high  from  the 
ground  level,  with  an 
angle  of  1 1.5  .  as  shown 
in  figs.  .".  and  4,  in 
order  to  provide  plenty 
of  tipping  height.  The 
carriers,  whether 
loaded  or  empty,  pass 
■through  this  angle 
station  quite  auto- 
matically, both  on  the 
forward     and     return 


journey. 

From  here,  the 
carriers  proceed  directly  over  the  tipping  ground,  where 
they  are  discharged  automatically  in  the  manner  shown  in 
fig.  3.  Proceeding  onwards,  they  are  conveyed  to  the  far 
end    of    the   line,   where  there    is    an    automatic   return 


d.;^idl£ 


Flli.    2. — LOAD'NB   a    CiRHlER    IWjN     KKOM     llIK    MOBAOE 

Hopper. 


Fi(;,   s. — Rktpkn  Terminal   or  Bopewav.   and  Cakriku 
discharging  A.shbs, 
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terminal  fixed  at  a  total  height  of  50  ft.  above  the  ground 
level,  as  shown  in  fig.  3. 

The  ropeway  is  erected  on  the  side  of  a  ravine,  and 
in  addition  to  the  very  high  tipping  space  provided  by  the 
standards  themselves,  there  is  room  for  a  very  large  quantity 
of  material,  due  to  the  peculiar  formation  of  the  ground  at 
this  point,  and  it  is  estimated  that  the  ropeway  in  its  present 
position,  although  only  600  ft.  long  overall,  will  provide 
tipping  space  for  about  5:5, 000  cb.  yards  of  ashes.  By 
means  of  Messrs.  White's  special  arrangement  of  dummy 
standards  this  space  can  eventually  be  increased  to  about 
200,000  cb.  yards. 

It  is  undesstood  of  course,  that  the  tipping,  as  in 
the  previous  installation,  is 
done  entirely  automatically, 
as  is  clearly  shown  in  fig.  3, 
and  the  carriers  not  only 
go  round  the  return  ter- 
minal automatically,  but 
also  through  the  angle 
station,  so  that  as  a  matter 
of  fact  the  carreers  are 
not  touched  by  hand  from 
the  time  they  leave  the 
loading  berth  until  they 
arrive  there  again  on  the 
opposite  side  of  the  rope- 
way, where  they  are  auto- 
matically released  from  the 
hauling  rope  and  stand  on 
the  fixed  run  rail  ready  to 
load  again. 

The  ropeway  is  designed 
for  carrying  10  tons  per 
hour,  but  tbit  can  be 
increased  if  necessary  by 
merely  adding  extra  buckets. 
It  is  driven  by  a  motor  of 
6  B.H.P.,  of  the  protected 
type,  fed  with  two-phase 
alternating  current  at  200 
volts,  50  periods,  and  pro- 
vided with  an  auto-trans- 
former starter.  The  electric 
hoists  are  driven  by  means 
of  similar  electric  motors  of 
12  B.H.p.  each,  with  wound  rotors,  and  controllers"  of  the 
reversible  type. 

Messrs.  Gilbert  Heathcote  &  Co.,  of  London,  provided 
the  bridge  over  the  railway  ;  the  whole  of  the  remainder 
of  the  installation,  including  the  electric  hoists,  was  pro- 
vided by  iMessrs.  R.  White  &  Sons,  of  Widnes. 
-  The  installation  is  a  very  interesting  piece  of  work,  and 
we  congratulate  Mr.  Fedden,  manager  of  the  electricity 
department,  on  the  satisfactory  results  attained. 


The  Defendant  said  there  was  one  line,  amounting  to  Is.  7id., 
delivered  in  li)12.  The  rest  of  the  proods  returned  were  delivered 
in  January,  1914,  and  were  returned  in  July. 

The  Plaintiffs'  representative  said  their  agreement  was  that  no 
goods  could  be  returned  after  six  months. 

The  Djfendant  sud  the  plaintiffs  had  always  changed  goods 
previously,  and  had  never  stipulated  that  it  should  be  done  in  tix 
months. 

The  Registrar  intimated  that  if  the  defendants  ordered  goods  of 
the  plaintiffs  upon  ordinary  sale  or  return  terms,  kept  the  goods 
for  six  months,  and  then  returned  them,  in  his  (the  Registrar's) 
opinion,  that  was  a  great  deal  too  long  to  keep  them,  unless  it  was 
shown  that  there  was  a  contract  between  the  parties  to  that  effect,  or 
that  it  was  well  known  in  the  trade  that  goods  could  be  kept  for 
six  or  seven  months  before  returning  them. 

The  Dafendant  said  he  could  only  prove  his  arrangement  by  pre- 


LEGAL. 


The  Bbtubn  or  Electrical  Goods. 

In  the  City  of  Landon  Court  on  Friday,  March  26th,  before  Mr. 
Registrar  Wild,  a  claim  was  made  by  Otto  Bohndel  (sole  proprietor 
of  Schoen  Bros.),  29,  Cock  Lane,  against  the  Wirthy  Incandescent 
Light  Co.,  electricians,  200,  Portobello  Road,  Netting  Hill,  for  the 
balance  of  account  for  electrical  goods  supplied  in  the  way  of 
trade. 

The  Plaintiffs'  representative  said  that  the  claim  arose  from 
the  fact  that  the  defendants  had  returned  goods  which  the  plain- 
tiffs could  not  accept.  The  goods  were  delivered  in  June,  1912, 
and  the  defendants  returned  them  in  July,  1914.  Of  course  the 
plaintiffs  could  not  accept  back  goods  which  had  been  kept  for 
over  two  years. 

The  Defendant  said  the  statement  was  not  true.  The  arrange- 
ment made  with  the  plaintiffs'  traveller  was  that  all  faulty  goods 
should  be  returned,  and  that  was  what  had  been  returned.  As, 
however,  the  defendants  had  stopped  dealing  with  the  plaintiffs, 
thev  had  refused  to  change  the  laat  lot  of  goods. 

The  Reoistbab  :  It  is  said  that  the  goods  returned  were 
delivered  in  1912. 

The  Defendant :  No  ;  they  were  not. 

The  Plaintiffs'  Representative  :  I  can  prove  it. 


Fig.  4.— Bridge  oveb  Railway,  and  Auti.matiu  Angle  Standard. 


viouB  transactions,  and  he  had  not  brought  the  necessary  papers 
with  him  to  do  that. 

The  Registrar  suggested  that  the  defendants'  point  might  be 
brought  out  by  questions  asked  of  the  plaintiffs'  witness,  but  the 
plaintiffs'  representative  said  they  would  not  exchange  any  goods 
after  six  months. 

Continuins.  the  Witness  said  when  the  defendant  returned  the 
goods  plaintiffs  went  through  them  carefully  and  exchanged  part 
of  them.  Other.*  thev  could  not  accept,  having  been  too  long 
delivered. 

The  Defendant  said  the  arrangement  made  with  the  plaintiffs' 
traveller  was  that  they  could  exchange  batteries  and  lamps  after 
six  months. 

Plaintiffs'  representative  said  no  .*uch  agreement  was  ever  made 
with  the  defendants.     They  could  not  do  it. 

The  Defendant  stated  that  his  dealings  with  the  plaintiffs  were 
through  their  traveller,  who  had  said  the  firm  was  very  fair  in 
its  dealings. 

In  answer  to  the  Registrar,  it  was  stated  that  the  goods  in 
question  were  of  German  make,  and  the  Plaintiffs'  representative 
remarked  "about  the  best  ever  supplied  in  the  trade." 

The  Defendant ;  We  thought  we  could  not  get  a  British  article 
better  than  the  German.     We  did  not  know  it  untU  now. 

The  Registrar  pointed  out  that  a  part  of  the  case  that  seemed  to 
strike  him  was  that  some  of  the  goods  might  have  become  faulty 
while  in  the  defendant's  possession. 

The  Defendant :  That  was  the  reason  for  the  guarantee  being 
given.  Further,  he  said  he  had  kept  batteries  in  stook  for  12 
months  and  the  plaintiffs  had  exchanged  them  and  had  said 
nothine'  against  it  until  now. 

The  Registrar  said  if  the  defendant  could  prove  that  the  plain- 
tiffs had  accepted  back  goods  under  circumstances  such  as  he 
alleged,  there  might  be  something  in  his  case.  It  was  denied  by 
the  plaintiffs,  and  the  defendant's  contention  seemed  unreasonable 
to  him  (the  Registrar). 

The  Defendant,  in  answer  to  questions  by  the  Registrar,  said 
there  was  nothing  to  prevent  him  testing  batteries.  He  did  not 
send  back  one  or  two  batteries  at  a  timu,  but  at  the  suggestion. of 
the  traveller  had  kept  them  until  he  had  a  number  of  faulty 
articles  to  return. 

The  Registrar  thought  there  was  something  in  the  defendant's 
suggestion  as  to  keeping  some  of  the  goods  over  time,  while  wait- 
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insr  to  return  others  in  time,  and  ordered  the  case  to  be  adjourned 
for  the  plaintiffs'  traveller  to  attend.  The  l>efendant  should  also 
brine  his  documents  to  prove  that  he  had  returned  froods  to  the 
plaintiffs  as  he  allefred. 

On  Tuesday,  March  30th,  the  defendant  produced  two  credit 
notes  in  respect  of  goods  which  he  had  returned  and  which  he 
said  had  been  kept  as  long  as  the  returned  Koods  over  which  the 
dispute  now  arose. 

The  Registkak  said  he  should  require  to  see  the  invoices  under 
which  the  goods,  in  respect  of  which  the  credit  notes  were  given, 
were  supplied.  Without  seeing  such  documents  he  (the  Registrar) 
oould  not  judge  whether  the  goods  had  been  returned  within  a 
reasonable  time  or  not. 

The  Defendaat  said  he  did  not  think  about  bringing  the  invoices 
within  him. 

The  Registrar  said  he  saw  that  the  credit  notes  were  dated 
Saptember  13th,  1912,  and  February,  1913,  but  the  goods  might 
have  been  invoiced  the  day  before.  The  defendant  wanted  to  prove 
that  notwithstanding  that  a  period  of  six  months  had  elapsed  it 
was  a  custom  in  the  trade  in  his  dealings  with  the  plaintiff  that  he 
would  accept  the  return  of  goods  after  such  a  period.  The 
adjournment  had  been  given  for  the  defendant  to  prove  his 
assertion.  He  (the  Registrar)  was  afraid  he  could  not  help  the 
defendant. 

The  Ddfeni^ant  said  he  thought  the  credit  notes  would  be 
sufficient  for  his  purpose. 

The  Registrar  said  the  credit  notes  were  only  evidence  that 
goods  were  returned  upon  certain  dates,  but  they  did  not  state  how 
long  the  goods  had  been  kept,  and  the  plaintiffs  complained  that 
the  defendants  had  kept  the  goods  far  too  long. 

The  Defendant  said  he  had  kept  back  some  batteries  which  were 
faulty,  at  the  express  requf  st  of  the  plaintiffs'  traveller. 

The  plaintiffs'  traveller,  Ames,  denied  that  he  had  rfquested  the 
defendant  to  keep  back  batteries  (dry  cells)  ;  they  were  to  be  sent 
back  immediately. 

The  Defendant  s»id  that  that  was  a  perfect  lie. 

The  Registrar  said  that  the  defendant  did  not  give  him  an 
opportunity  of  judging  whether  there  had  been  such  a  customary 
dealing  as  he  alleged.  Therefore  the  case  came  back  to  the 
question  whether  it  was  reasonable  for  the  defendant  to  have  kept 
the  goods  as  long  as  he  had.  The  goods  now  in  question  had  been 
kept  at  least  seven  months.  The  defendant  had  not  proved  his 
custom,  and  the  plaintiff  would  have  judgment  for  the  amount 
claimed,  without  costs. 


Thk  Pbi/.e  Cijubt. — Sei/ore  oi-  Electrical  Fans, 

In  the  Prize  Court  on  March  30th  the  President,  Sir  Samuel  Evans, 
had  before  him  a  suit  by  the  Crown  asking  for  the  condemnation 
as  enemy  property  of  five  cases  of  electric  fanp,  seized  on  board  the 
P.  &  0.  steamship  Pimna,  in  London  on  October  17th.  The  goods 
were  claimed  by  Isaria,  Ltd.,  a  company  duly  incorporated  in 
England. 

Mb.  J.  B.  AsPiNALL,  for  the  Crown,  said  that  the  fans  were  sent 
to  Germany  at  some  time  before  the  outbreak  of  war  by  Isaria 
Zahlerwerke,  of  Munich.  The  outer  wooden  case  in  which  the 
goods  were  packed  bore  labels  printed  in  Germany,  and  also  had 
the  words  "made  in  Germany"  stencilled  upon  them,  and  each  of 
the  fans  was  wrapped  in  paper  bearing  printed  Germar.  labels. 
They  were  forwarded  to  Australia  by  the  steamship  Hkeinland,  but 
were  afterwards  sent  back  to  this  country  to  Isaria,  Ltd.,  a  com- 
pany duly  incorporated  in  England. 

The  Pbesident  :  When  did  they  reach  Australia  .' 
Mr.  Aspinall  :  Before  the  outbreak  of  war.    They  were  sent 
back  to   this  country   on   the   es.   Foona,   consigned    by   Messrs. 
Lascelles,    Parrington    &    Brasche,    of    Melbourne,    "  to    order," 
London. 

The  Pbesident  :  How  did  the  firm  in  Melbourne  get  poeseesion 
of  the  goods? 

Mb.  Aspinall  :  They  were  handed  over  to  them  by  one  Brandl, 
who  is  alleged  to  be  the  Australian  traveller  of  the  English  coni' 
pany,  but  who  I  shall  ask  your  Lordship  to  say  was  the  Australian 
traveller  of  the  German  company.  I  submit  that  these  goods  were 
BO  tinged  with  German  interest  that  they  ought  to  be  condemned. 
The  contention  on  the  other  side  is  that  the  goods  are  the  property 
of  the  English  registered  company.  Counsel  quoted  the  following 
passage  from  the  judgment  of  his  Lordship  in  case  of  "The 
Tommi  and  R^thersand,"  with  reference  to  the  (piestion  of  an 
English  company  consisting  entirely  of  aliens.  '"These  techni- 
calities have  not  been  allowed  to  bind  decisions  in  the  Prize  Court. 
They  have  been  treated  rather  as  gossamer  to  be  brushed  aside, 
and  the  Prize  Court  rather  regards  the  essential  qualities  of  any 
transaction  and  tries  to  arrive  at  the  realities  of  the  case.  .  .  , 
It  no  doubt  is  the  case  that  a  company  registered  in  this  country 
under  the  Companies'  Acts  is  a  separate  entity,  and  such  a  company 
can  own  a  ship.  Whether  a  company  consisting  entirely  of  aliens 
can  own  a  British  ship  is  a  question  which  probably  has  never 
arisen,  and  has  never,  therefore,  been  decided.  I  am  not  sitting 
here  dealing  with  maritime  law,  and,  therefore,  I  am  not 
called  upon  to  decide  that  question,  but  I  do  not  want  it  to  be 
assumed  that  the  Prize  Court  could  not  say,  looking  at  the  realities 
of  this  thing,  that  even  if  the  transfer  has  been  completed,  and  if 
the  shareholders  in  the  British  company  became  the  purchasers, 
this  vessel  ought  to  be  regarded  as  a  German  ship. " 

The  President  :  That  was  before  the  decision  of  the  Court  of 
Appeal  in  the  Continental  Tire  and  Rubber  Co.'s  case. 

Mr.  Aspinall  agreed.  In  that  case  it  was  held.  Lord  Justice 
Buckley  dissenting,  that  an  action  of  debt  was  maintainable  by  an 
English  company  of  which  all  the  directors  and  shareholders  were 


alien  enemies.  Lord  Justice  Buckley's  dissenting  judgment,  how- 
ever, was  of  very  great  force  and  strength,  and  Lord  Lindley,  in  a 
letter  to  the  Time-^,  agreed  with  him. 

Mb.  Aspinall  called  attention  to  an  affidavit  by  Mr.  Frank 
Morton,  manager  of  Isaria,  Ltd.,  of  208,  Tower  Bridge  Road,  from 
which  it  appeared  that  the  company  were  merchants,  and  dealt  in 
electrical  appliances,  including  electrical  fans.  The  great  majority 
of  the  shares  were  held  by  the  German  company.  Four  directors 
of  that  company  and  another  person,  all  resident  in  Germany,  held 
one  share  each,  while  another  share  was  held  by  a  Frenchman. 

In  reply  to  the  President, 

Mb.  Aspinall  said  that  looking  at  the  reality  of  the  transaction 
his  case  was  that  the  goods  were  probably  the  property  of  the 
German  company.  But  even  if  they  were  not,  but  were  the  pro- 
perty of  the  English  company,  then  he  contended  for  the  purpose 
of  prize,  that  that  company  was  so  German  that  if  the  goods 
belonged  to  them  they  ought  still  to  be  condemned.  He  asked  his 
Lordship  to  follow  up  what  he  said  in  "The  Tommi  and 
Rotherfand  esse,"  and  look  at  the  "  realities  of  the  thing  '  He 
submitted  that  apart  from  the  decision  of  the  Court  of  Appeal  his 
Lordship  sitting  in  prize  with  a  discretion  and  with  an  ability  to 
look  through  the  transaction,  would  do  justice  to  the  British 
Crown.  He  invited  the  President  to  consider  very  seriously 
whether  looking  through  the  fog  of  the  class  of  affidavit  put 
forward  in  this  case,  he  could  not  see  the  light  and  the  real  truth 
of  the  matter,  and  to  use  his  Lordship's  own  expression  brush  aside 
the  gossamer. 

The  PBE.SIDENT :  Perhaps  that  expression  was  a  little  too 
strong. 

Mb.  Aspinall  :  I  think  it  was  an  expression  extremely  apt  for 
the  purpose  of  that  case,  and  very  suitable  for  my  argument. 

Mb.  Elkin,  for  the  claimants,  said  his  submission  was  that 
where  the  goods  were  shipped  and  seized  in  a  British  ship  trading 
between  two  British  ports,  the  onus  was  on  the  Crown  to  prove 
that  the  goods  were  of  an  enemy  character. 

The  President  :  No. 

Mb.  Elkin  said  that  then  he  submitted  that  the  goods  were 
clearly  the  property  of  the  English  company,  and  as  such  were  not 
confiscable.  The  transaction  was  a  simple  one.  The  goods  were 
ordered  from  the  Munich  company  by  the  British  company,  and 
were  sent  direct  to  Brandl,  the  British  company's  Australian 
traveller,  and  he  handed  them  over  to  the  British  company's 
Australian  agents,  Messrs.  Lascelles,  Parrington  A:  Brasche,  on  sale 
or  return  terms.  The  goods  proved  not  to  be  suitable  for  the 
Australian  market,  and  the  agents  shipped  them  back  to  London. 
At  the  time  of  seizure  they  were  the  property  of  the  English 
company. 

Me.Fbank  Morton,  theEnglish company's  manager  since  August 
.'Srd,  gave  evidence  to  the  effect  that  the  goods  were  bought  out- 
right by  the  English  company  from  the  German  company,  and  had 
been  paid  for  by  running  account. 

In  a  letter  which  Messrs.  Lascelles,  Parrington  A:  Brasche  wrote 
in  September,  when  forwarding  the  bill  of  lading  in  respect  of 
the  goods  to  the  English  company,  this  passage  occurred  : — "  There 
has  been  some  delay  in  connection  with  the  matter  owing  to  the 
war,  as  it  was  Mr.  Brandl's  intention  to  attend  to  the  business, 
but  he  has  been  naturally  very  unsettled,  and  as  the  bill  of  lading 
is  no  good  to  us,  the  best  thing  to  do  is  to  let  yon  have  it.  and 
trust  that  you  will  be  able  to  obtain  possession  of  the  goods." 

The  hearing  was  adjourned  till  Tuesday,  April  13th,  for  further 
evidence. 


Costelloe  >■.  Universal  Radio  Syndicate,  Ltd. 
At  Listowel  (County  Kerry)  Quarter  Sessions  last  week,  before 
County  Court  Judge  Dromgoole,  John  Costelloe,  formerly  an  em- 
ploye at  the  wireless  telegraph  station  at  Ballybunnion,  County 
Cork,  sued  the  T'niversal  Radio  Syndicate,  Ltd.,  in  liquidation,  for 
damages  for  injuries  sustained  whilst  in  their  employment. 

The  Plaintifk,  in  his  evidence,  stated  that  for  about  10  months 
he  had  been  employed  at  Ballybunnion  wireless  station,  owned 
by  the  syndicate.  On  January  18th  last  he  received  notification 
from  the  manager  tothe  effect  that  his  services  would  not  be  required 
after  Saturday.  January  23rd.  In  ac'  ordanoe  with  the  usual 
custom,  he  was  paid,  with  the  other  employes,  about  noon  on 
January  L'3rd,  but  was  not  to  leave  woik  until  5  o'clock  that  even 
ing.  He  came  back  from  dinner  at  1  o'clock,  and  together  with 
four  oth'.r  employi^s  went,  at  about  2.3o  o'clock,  up  the  pole  or 
tower  of  the  wireless  station,  which  is  about  190  ft.  high.  They 
went  up  from  the  inside  for  the  purpose  of  fixing  steps.  Their 
directions  were  that  whenever  the  weather  permitted  they  were  to 
ascend  the  tower  and  fix  on^the  steps.  The  morning  of  January 
23rd  last  had  been  very  wild,  and  when  the  weather  cleared  up  at 
2.30  o'dock,  they  ascended  in  accordance  with  the  in.UructionH 
received.  At  about  1.16  o'clock,  after  fixing  on  about  IS  stepc. 
they  decideil  to  go  down  again  as  the  evening  was  getting  dark, 
and  when  at  a  distanrs  of  about  10  ft.  from  the  ground  plaintiff 
lost  his  hold  and  fell  to  tho  ground — a  concrete  foundation.  He 
received  injuries  to  the  head,  neck,  legs  and  sides,  and,  as  a  result, 
was  under  the  treatment  of  Dr.  J.  Costello  for  about  eight  or  ten 
days.  Although  no  bones  wore  broken  plaintiff  still  felt  very  iore, 
and  was  unable  to  work. 

The  evidence  was  corroborated  by  the  other  men  who  were 
working  with  the  plaintiff. 

Mb.  C.  T.  Elwell,  manager  for  the  syndicate  for  the  defence, 
said  the  men  had  no  authority  to  atrjnd  the  tower  on  that 
occasion . 

His  HONODB  held  that  the  plaintiff  was  in  the  employment  of 
the  syndicate  at  the  time  of  the  accident,  and  ^'ranted  plaintiff  a 
decree  for  £5  and  costs, 
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Herbert  Morris,  Ltd.,  v.  Saxelby. 

The  Conrt  of  Appeal,  composed  of  the  Master  of  the  Rolls,  Lord 
Justice  Phillimore,  and  Mr.  Jiutice  Joyc^  on  March  3l8t,  delivered 
jadprment  in  this  case  upon  the  plaintiffs'  appeal  from  a  jadgment 
of  Mr.  .Tastioe  Sargant. 

The  proceedings  in  the  lower  Courts  have  already  been  fully 
reported  in  our  pages. 

The  Master  of  the  Rolls  held  that  the  covenant  was 
unreasonable  and  was  an  unusual  one  in  the  eneineering  trade. 
He  could  not,  he  said,  think  it  was  reasonable  to  require  the 
defendant  to  put  aside  all  the  skill  and  experience  he  had  acquired 
during  10  years,  and  to  practically  begin  life  afresh.  There  was 
no  suggestion  that  the  defendant  had  been  guilty  of  any  breach  of 
confidence  or  that  he  had  disclosed,  or  threatened  to  disclose,  any 
secrets  of  the  plaintiff  company.  He  thought  the  decision  of  Mr. 
.1  ustice  Sargant  was  correc''. 

Lord  .Tcstice  Phillimore  dissented,  being  of  opinion  that  the 
covenant  in  the  modified  form,  to  which  the  plaintiffs  agreed,  was 
not  too  wide.  He  thought,  therefore,  that  the  appeal  ought  to  be 
allowed. 

Mr.  Justice  Joyce  agreed  with  the  jadgment  of  the  Master  of 
the  Bolls,  and  the  appeal,  therefore,  by  the  majority  of  the  Court, 
T^as  dismissed,  with  costs. 


LioflTiNG  Summonses. 

At  the  Manchester  Police  Court  on  Thursday  last  week  the  Stipen- 
diary Migistrate  fined  two  shopkeepers  trading  in  a  main  thorough- 
fare i!  I  api<>ce  for  having  too  brilliant  a  light  in  their  shop 
windows  after  having  being  cautioned.  These  were  stated  to  be 
the  first  oases  in  Manchester  under  the  Dafenee  of  the  Realm  Act 
lighting  restriction  order. 


ELECTRICAL    SUPPLY    TRADE    IN    SOUTH 
AMERICA. 


The  following  are  extracts  from  certain  reports  which  have  been 
received  by  the  American  Government  from  its  Consular  representa- 
tives in  South  America  as  a  result  of  the  general  inquirv  referred 
to  in  a  leaderette  in  a  recent  issue  of  the  Electrical  Re\iew, 
as  having  been  made  in  oversea  countries  with  a  view  to  the 
possible  expansion  of  American  trade  in  electrical  goods  ;  the 
reports  are  not  being  published  in  full,  but  are  being  reserved  for 
inspection  by  American  manufacturers. 

ARGEXIINA  (ROSARIO).— Argentina  offers  a  growing  market 
for  electrical  supplies  of  all  kinds.  The  total  imports  of  such 
goods  increased  steadily  from  about  £643,000  in  I'.iOS  to  about 
£1,951,000  in  1913  ;  and  while  the  figures  for  1914  will  undoubtedly 
show  a  falling  off,  this  can  be  ascribed  to  temporary  causes — 
financial  depression,  in  the  first  place,  and  the  intcrrnption  of 
trade  with  Continental  Europe. 

Electricity  is  extensively  used  in  all  the  leading  centres  of  popu- 
lation and  is  gradually  entering  the  smaller  country  towns,  many 
of  which  are  already  electrically  lighted.  The  industrial  census 
of  1910  showed  that  in  that  year,  or  somewhat  earlier,  21,790 
electrical  horse-power  were  used  in  Argentine  industrial  establish- 
ment?, and  the  census  taken  last  June  will  undoubtedly  reveal  a 
great  increase  in  this  direction.  Opportunities  for  the  utiliEation 
of  water  power  in  the  Andes  and  other  mountain  regions,  as  well 
as  the  current  of  the  Uruguay  River  between  Hervidero  and  Santo 
Tome,  will  give  an  additional  impulse  to  the  use  of  electricity  for 
light  and  power.  'It  is  safe  to  say  that  the  demand  for  electrical 
supplies  will  increase  steadily  in  Argentina  ;  on  the  other  hand, 
it  will  bi  a  long  time  before  foreign  firms  will  have  to  meet  serious 
home  competition  in  this  field. 

Offi;ial  statistics  of  imports  give  to  Germany  the  leading  posi- 
tion for  practically  all  kinds  of  electrical  supplifs.  The  United 
Kingdom  is  the  chief  source  of  a  few  lines,  particularly  certain 
grades  of  wire,  commutators,  vulcanisFd  fibre,  telephone  and  tele- 
graph supplies  (imported  largely  by  British  companies  operating 
in  Argentina),  batteries,  &c.  The  United  States  led  in  1912  (the 
latest  rear  for  which  detailed  figures  are  available)  in  only  two 
lines,  nimely.  small  motors  (called  "  motorcitos  "),  of  the  type  used 
for  drivine  electric  fans,  Arc,  and  wall  sockets. 

The  failure  of  American  manufacturers  to  obtain  a  larger  share 
of  the  trade  in  electrical  goods  is  generally  attributed  to  the  fact 
that  German  products  are  lower  in  price  and  German  firms  more 
liberal  in  the  matter  of  terms.  Another  factor  is  undoubtedly  to 
be  found  in  the  absence  of  large  consumers  of  electrical  supplies 
operating  with  American  capital  and  interested  in  the  extension  of 
American  trade.  European  concerns  controlling  Argentine  rail- 
ways, tramways,  power  plants,  electric-light  companies,  telephones, 
ko..  are  in  some  instances  directly  interested  in  the  manufacture 
and  sale  of  electrical  supplies.  The  importance  of  this  will  be 
seen  when  it  is  stated  that  in  1912  electrical  supplies,  valued  at 
about  £225,000,  were  entered  free  of  duty  ;  that  is,  by  railways 
and  other  public  utilities  enjoyin?  the  privilege  of  free  entry. 

Several  leading  European  and  American  manufacturers  of  elec- 
trical materials  are  represented  at  Buenos  Ayres  either  by  agents  or 
by  branches.  The  present  tendency  appears  to  be  to  establish 
branches.  As  regards  Rosario,  one  of  the  large  German  factories 
has  a  branch  here,  and  an  electrical  concern  with  factories  in 
several  countries  is  represented  by  the  Rosario  branch  of  its 
Buenos  Ayres  agents.     0';her  concerns  represented  at  Buenos  Ayres 


are  in  close  touch  with  the  Rosario   market,  most  of  them  selling 
to  local  dealers  without  distinction. 

Some  of  the  large  general  importers  of  hardware  and  machinery 
at  Rosario  maintain  an  electrical  section,  import  electrical  supplies, 
and  install  lighting  systems,  small  power  plants,  &c.  There  docs 
not  seem  to  be  much  inclination  on  the  part  of  these  large  hard- 
ware and  machinery  jobbers  to  extend  this  branch  of  their 
business  ;  in  fact,  it  appears  from  information  obtained  recently 
that  some  of  these  firms  intend  to  give  up  their  electrical  sections, 
as  the  active  competition  of  a  host  of  small  electricians,  largely 
Itilian,  has  reduced  profits  on  electrical  work  to  a  minimum.  The 
tendency  is  rather  for  the  leading  manufacturers  to  establish 
branches  at  Buenos  Ayres,  which  will  prtsumably  be  followed 
later  by  supplies  at  Rosario,  which  deal  direct  with  the  electricians 
and  dealers.  This  does  not,  of  course,  mean  that  some  of  the  Rosario 
jobbers,  importing  direct  or  buying  from  Buenos  Ayres  branches, 
do  not  continue  to  do  an  important  business.  It  is  evident  that 
with  leading  manufacturers  represented  at  Buenos  Ayres  it  is 
difficult  for  firms,  without  good  connections  in  Argentina,  to  get 
anr  important  share  of  the  trade.  As  already  stated,  difference  in 
price  and  readiness  to  grant  credit  have  thus  far  given  German 
manufacturers  a  considerable  advantage.  As  long  as  the  war 
lasts  Germany  will  experience  difficulty  in  supplying  the  local 
market,  but  American  manufacturers  are  reminded  that  the 
United  Kingdom  already  does  a  much  larger  business  in 
electrical  supplies  with  Argentina  than  does  the  United 
States,  and  that  Italy  is  only  a  short  distance  behind.  The 
Sociedad  de  Electricidad  de  Rosario  (light  and  power  plant),  in 
an  effort  to  increase  the  consumption  of  current  at  Rosario,  par- 
ticularly during  those  hours  when  consumption  is  ordinarily 
smallest,  has  rented  a  large  store  on  one  of  the  principal  business 
streets,  and  has  there  installed  electric  fans,  drying  apparatus, 
toasters,  irons,  table  and  cooking  utensils,  stoves,  motors  for  sewing 
machines,  ka.  While  the  company  does  not  seek  to  sell  apparatus 
or  appliances,  it  may  eventually  carry  a  small  stock  of  articles  that 
local  firms  do  not  handle.  When  business  picks  up  again  the 
activities  of  the  Sociedad  de  Electricidad  may  be  expected  to  lead 
to  an  increased  demand  for  electric  appliances  and  supplies  at 
Rosario. 

BRAZIL  (PERN  AMBUOO).— Considering  its  population  of  some 
250,000,  Pernambuco's  present  demand  for  electrical  supplies  is 
small,  but  as  soon  as  the  plant  now  nearing  completion  is  ready 
to  furnish  current  to  the  city — which  will  be  about  May  1st — an 
opportunity  will  be  presented  for  the  introduction  of  electrical 
materials  of  all  kinds.  Manufacturers  and  exporters  of  such  goods 
are  advised  to  begin  immediately  to  study  the  conditions  on  the 
market  and  to  make  satisfactory  business  connections  with  a  view 
to  extending  their  trade  later  in  this  district,  inasmuch  as  Pcr- 
nambaco  is  the  distributing  point  for  many  small  cities,  some  of 
which  already  have  electric  lighting  and  power  stations,  and  others 
are  now  arranging  for  the  installation  of  such  plants.  Olinda,  a 
suburb  of  Pernambuco,  but  having  a  separate  municipal  Govern- 
ment, has  its  own  lighting  plant.  It  has  been  reported  that 
a  concession  for  an  electric  lighting  and  power  plant  at  Goganna, 
a  city  of  about  15,000  inhabitants,  some  ."0  miles  north  of  Pernam- 
buco, has  been  granted  to  a  Brazilian  company,  which  contem- 
plates erecting  a  200- KW.  station  and  also  a  100-KW.  auxiliary 
hydroelectric  plant.  Maceio,  the  capital  of  the  adjoining  state  of 
Alagoas,  Parahyba,  the  capital  of  the  State  of  the  same  name  north 
of  Pernambuco.  and  Natal,  the  capital  of  Rio  Grand  do  Norte,  have 
electric  lighting  and  street  railway  systems. 

COLUMBIA  (CiRTAGEX A).— Electric  stoves  have  not  come 
into  use  as  yet  in  the  Cartagena  Consular  district.  The  old- 
fashioned  Spanish  clay  stove,  burning  charcoal,  still  holds  first 
place.  Electric  stoves  would  prove  far  too  expensive  for  the  vast 
majority  of  families  in  this  section.  Further,  the  electric  light 
and  power  company  furnishes  current  during  the  night  only  ;  a 
uniform  charge  of  SI. 50  per  month  for  one  16-c.r.  light  is 
made.  There  is  no  meter  system.  There  has  been  some  dis- 
cussion regarding  the  installation  of  a  larger  and  more  modem 
plant,  but  no  definite  steps  have  been  taken,  and  it  is  probable 
that  nothing  can  he  done  until  commercial  conditions  improve 
considerably. 

VENEZUELA.  (MARACAIBO).— Electricity  for  lighting  pur- 
poses is  now  in  general  use  throughout  the  larger  towns  of  the 
Maraoaibo  district,  but  the  fact  that  power  is  supplied  only  at 
night  effectively  eliminates  a  trade  in  electrical  household  articles, 
such  as  irons,  stoves,  vacuum  cleaners,  and  washers.  Beauty  in 
lighting  is  not  striven  for  ;  there  is  scarcely  any  attempt  to  con- 
ceal the  wiring,  and  the  call  for  electroliers  is  slight.  Electrical 
signs  and  advertisements  are  unknown  here.  Wire  and  wiring 
materials  are  imported  direct  by  the  companies  supplying  the 
power  ;  hardware  firms  handle  a  small  number  of  portable  lights, 
electroliers,  telephones,  &c. 


Eleitrkal  Trades  Beuerolent  lustitntiou.— At  the 

annual  general  meeting  that  is  as  already  announced,  to  be  held  at 
the  Institution  of  Electrical  Eoeineers,  Victoria  Embankment, 
W.C.,  on  Monday,  Aoril  19  h,  at  6  30  p.m.,  the  report  and  accounts 
for  1914  will  be  submitted,  and  the  following  members  of  the 
Committee  of  Management,  who  retire  by  rotation,  will  be  eligible 
for  re-election  : — Messrs.  E.  J.  Clark,  Guy  Burney,  H.  Bevis,  H.  H. 
Berry,  Lt.-Col.  H.  M.  Leaf.  Lord  Vaux  of  Harrowden,  F.J.  Walker, 
R.  J.  Wallis-Jonfs,  and  S.  D.  White. 
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WAR    ITEMS. 


Trade  with  Italy. — The  present  war  will  no  doubt  be  the 
cause  of  a  considerable  set-back  to  German  trade  in  Italy, 
but  it  will  only  be  temporary  unless  United  Kingdom  firms 
awalce  to  the  fact  that  more  practical  and  up-to-date  methods 
must  be  adopted  for  cultivating  the  Italian  market.  Since  the 
last  3'ears  of  the  nineteenth  century,  German  trade  with  Italy 
has  increased  proportionally  by  leaps  and  bounds.  This  is 
the  result  of  perseverance  and  adaptation,  not  of  chance,  and 
British  firms  interested  in  tne  Italian  market  should  bear  in 
mind  the  following  points  to  which  German  export  com- 
merce owes  a  great  deal  of  its  success,  viz.: — 

Representation. — The  German  trader  cultivates  his  market 
either  by  personal  visits  or  else  by  means  of  well-trained 
commercial  travellers  speaking  fluent  Italian,  whereby  per- 
sonal contact  with  customers  is  established.  On  the  other 
hand  many  British  traders  conduct  their  business  in  Italy 
by  correspondence  with  agents  they  have  never  seen. 

Quotations. — The  German  trader  invariably  quotes  in 
Italian  currency  or  in  PVench  gold,  and  in  metric  weights 
and  measures,  preparing  his  catalogues  and  price-lists  ac- 
cordingly, whereas  his  British  competitor  usually  seriously 
handicaps  himself  by  quoting  in  ^  s.  d.  and  in  British 
weights  and  measures,  so  that  calculation  and  comparison 
are  extremely  difficult  for  the  Italian  buyer. 

Delivery. — Most  German  traders  will  deliver  "  franco 
domicile,"  thus  saving  customers  the  trouble  of  calculating 
freight,  duty,  carriage,  etc.  Or  his  quotations  are  at  least 
given  c.i.f.  port  of  disembarkation,  whereas  British  offers 
are  still  often  merely  made  f.o.b.  British  port. 

Credit. — Thanks  to  his  system  of  personal  contact  with 
customers,  the  German  trader  is  in  a  position  to  judge  what 
credit  may  safely  be  granted,  and  is  thus  generally  able  to 
give  much  easier  terms  of  payment  than  his  British  com- 
petitor. In  spite  of  the  long  credits  often  conceded,  it  is 
said  that  the  Germans  very  seldom  made  bad  debts. 

Trade  Grouping. — The  system  in  vogue  in  Germany  of 
grouping  several  large  firms  together  to  work  in  conjunction, 
no  doubt  had  the  effect  of  assisting  German  penetration. 
If  an  extensive  and  complicated  industrial  plant  is  required, 
it  is  difficult  to  find  a  British  firm  to  supply  all  the  difTerent 
parts,  and  still  more  dit"ficult  to  find  that  the  various  units 
combine  in  such  a  way  as  to  make  a  perfect  whole.  Most 
British  firms  are  specialists,  and  in  order  to  favour  British 
contractors,  it  is  necessary  to  sub-divide  contracts,  giving 
rise  to  difficulties,  besides  the  trouble  the  customer  has  in 
treating  with  several  contractors. 

Ihe  majority  of  solid  people  in  Ital,y  would  prefer  to  do 
business  with  the  United  Kingdom  if  only  things  were  made 
easier  for  them.  The  British  manufacturer  should  tliercfore 
be  much  more  painstaking  as  regards  the  Italian  market, 
and^  advantage  should  be  immediately  taken  of  the  present 
conjuncture  to  establish  a  firm  footing,  for  otherwise  it  is  to 
be  feared  that,  after  the  war,  Germany  will  rapidly  make 
good  the  ground  she  now  seems  to  be  losing.  Discourage- 
ment should  not  be  felt  if  profitable  business  does  not 
immediately  ensue;  closequotations.  reasonable  credit  terms, 
perseverance  and  adaptability,  will  be  required,  and  with 
regard  to  the  language,  if  it  is  not  possible  to  use  Italian, 
French  will  be  found  very  useful.  Rt'presentatives  of  Britisli 
firms  travelling  Italy  will  l>e  afforded  assistance  at  the  vari- 
ous offices  of  this  Chamber,  especially  with  regard  to  suitable 
agents,  likely  buyers,  interpreters,  etc.  The  Chamber  is 
prepared  to  receive  and  exhibit  in  its  Genoa  offices,  free  of 
charge,  any  small  samples  or  catalogues  of  British  mer- 
chantlise  that  may  be  sent  to  it;  catalogues  should  be  sent 
by  book-post,  small  samples  as  "samples,  no  value,"  but 
registered. — "  Bulletin  of  the  British  Chamber  of  Com- 
merce for  Italy." 

Science  in  Industry. — Sir  William  Lever,  presiding  re- 
ceatly  at  the  annual  meeting  of  the  London  Commercial 
Travellers'  Association,  said  that  they  heard  a  good  deal 
about  capturing  German  trade.  .^s  reported  in  tlie 
"  Financial  Times,"  Sir  William  Lever  said  that  when  thev 
talked  in  a  narrow  way  of  antagonism  with  the  enemies  of 
their  countrv  thev  must  not  let  tlie  war  obscure  their  vi.'w 
of  the  fact  that  countries  were  dependent  upon  each  other 
in  regard  to  commerce.  We  had  in  tliis  countrv  the  finest 
material  and  all  the  attributes  which  made  for  leadership 
and  for  maintaining  the  initiative,  but  we  had  allowed  them 
to  slip  behind.  The  technical  training  which  our  youths 
required  to  fit  them  for  the  highest  positions  in  the  scientific 
conduct  of  business  had  been  neglected.  If  we  were  to  cap- 
lure  German  trade,  it  could  only  Ix'  done  on  the  basis  of  the 
application  of  greater  scientific  training  in  general.  Thev 
must  have  a  better  article  to  show.  If  we  concentrate*!  on 
more  scientific  attainments  and  found  our  business  outlook 
enlarged,  that  would  Ix^  one  of  tlie  maiiv  useful  lessons  of 
this  war. 

A  Melbourne  Contract. — According  to  a  report  in  the 
"  Mell)Ourne  ."Kge,"  for  Fcbruarv  10th,  at  a  meeting  of  the 
Citv  Council  Coun.  Cal>ena,  chairman  of  the  Electric  Supi)Iv 
Committee,  submitted  a  report  on  (lie  lenders  which  had 
been  received  for  th<'  suppiv  of  a  5.0()()  kw.  turbo  .■illi-rn.ilor 
for  the  city  power  house.  He  stated  that  about  sixtv  tenders 
had  been  received,  the  most  favourable  being  that  from  th<> 
British  Westinghnuse  Electrical  and  Manufacturing  Co.,  of 
JB1,5,111    fnr-   Ihe   plant,  and  i'l.Ol.'i   for  spare  parts.     In  ac- 


cordance witfi  a  previous  resolution  of  the  Countil,  the 
Finance  Committee  had  asked  for  a  statement  from  the 
company  as  to  whether  any  German  or  .Austrian  material, 
manufacture,  or  capital,  would  be  employed  in  supplying  the 
plant.  The  Committee  had  received  a  sworn  aflidavit  from 
the  Melbourne  manager  of  the  firm  stating  that  out  of 
i2,43'2  shareholders  in  the  company,  representing  a  capital  of 
iT,1.50,0t)0,  there  were  only  five  persons  whose  names  ap- 
peared to  be  German  or  .Austrian,  and  these  only  held  shares 
to  the  amount  of  a  little  over  ^£2,000.  "  I  believe,"  said 
Coun.  Cabena,  "  that  it  would  be  practically  impossible  to 
get  any  large  concern  that  is  nearer  to  being  an  all-British 
company."  Coun.  Davey  said  he  agreed  with  the  remark 
of  Coun.  Cabena  that  it  was  very  difiicult  to  get  any  large 
company  without  a  small  amount  of  German  capital.  But 
were  they  going  to  discriminate  between  a  small  amount 
and  a  large  amount  ?  He  did  not  think  the  case  was  any 
worse  or  better  than  the  case  of  Siemens  Brothers.  As  they 
did  not  exclude  consideration  of  Siemens  Brothers'  tender, 
he  certainly  supported  the  recommendation,  which  was 
unanimously  adopted. 

Sydney  Contracts It  is  reported  in  the  "  Sydney  Morning 

Herald  "  that  on  February  9th,  at  the  City  Council  meeting, 
a  letter  was  read  from  the  British  Trade  Commissioner  ( .Mr. 
G.  T.  Milne)  pointing  out  that,  if  the  recommendation  of 
the  Works  Committee,  that  no  contract  be  entered  into  with 
a  British  firm  unless  all  the  shareholders  were  British,  was 
carried,  the  interests  of  a  number  of  bona-fide  British  con- 
cerns would  be  gravely  prejudiced.  Under  the  conditions  of 
modern  industrial  finance,  and  owing  to  the  international 
character  of  Stock  Exchange  operations,  some  of  the  shares 
of  a  company  strictly  British  in  character  might  be  held  by 
foreigners  without  in  any  degree  modifying  the  company's 
essential  character.  Its  capital  might  be  wholly  employed 
in  the  United  Kingdom  in  the  manufacture  of  goods  wholly 
made  by  British  workmen,  and  so  long  as  the  majority  of 
the  shares  were  held  by  British  subjects  the  company  should 
be  regarded  as  British,  not  only  because  of  its  being  regis- 
tered in  the  United  Kingdom,  but  actually.  If  at  the  out- 
break of  hostilities  some  of  the  shares  happened  to  be  held 
by,  say,  German  subjects,  this  in  no  way  affected  the  British 
character  of  the  concern,  so  long  as  the  number  so  held 
represented  a  minor  portion  of  the  capital.  If  the  Council 
adopted  the  recommendation  of  the  Works  Committee  it 
would,  in  his  opinion,  defeat  the  patriotic  purpose  and  in- 
tention embodied  in  its  previous  resolution  regarding  British 
preference,  and  would  also  aid  neutrals,  and  by  doing  so 
divert  money  from  Imperial  channels. 

Britisli  Trade  with  Russia:  A  Suf^j^estion  from  Petrof^rad. 
— In  a  letter  received  by  us  in  reply  to  a  communication 
addressed  to  the  Russo-British  Chamber  of  Commerce,  4, 
Gorochovaia,  Petrograd,  the  Secretary  says: — "  In  Russia 
there  is  a  great  desire  to  deal  with  British  firms  of  high 
standing,  and  we  ask  you  to  kindly  make  known  to  your 
readers  that  any  firms  desirous  of  exporting  their  goods  to 
Russia,  or  of  appointing  agents  or  opening  branches  here, 
can  apply  to  this  Chamber,  giving  references,  and  also  sen<l 
their  catalogues  for  the  SpeciaL Collection  of  Catalogues  of 
the  Chamber."  W<'  arc  sure  that  British  manufacturers 
will  not  be  slow  to  l.ikc  advantage  of  this  invitation. 

British  Trade  with  China. — Renter's  correspondent  .it 
Hong  Kong  reports  that  the  local  Hong  Kong  Press  displavs 
a  good  deal  of  anxiety  concerning  the  outcome  of  the  nego- 
tiations between  japan  and  China,  and  reflects  feelings 
strongly  held  by  British  merchants  in  expressing  a  strong 
hope  that  an  official  announcement  will  shortly  be  forthcom- 
ing from  the  British  Government  deinonstrating  that  no 
trade  monopolies  imperilling  British  commerce  are  to  be 
apprehended. 

Manufacturers  and  Electricity  Worlts  Extensions. — The 
Employers'  Parliamentary  Association,  at  a  meeting  held  in 
Manchester  recently  under  the  presidency  of  Sir  Charles 
Macara,  adopted  the  following  resolution: — "  That  this 
meeting  is  of  opinion  that  permission  should  be  accorded  to 
the  Manchester  Corporation,  and  to  other  Corporations 
similarly  situated,  by  His  Majesty's  Treasury,  to  raise  fresh 
loans  for  the  purpose  of  the  extension  of  any  electricitv 
undertakings,  as  any  refusal  to  secure  permission  would 
hamper  to  a  very  considerable  extent  those  firms  engagetl 
on  Government  contracts  who  are  dependent  upon  the  Cor- 
poration for  their  supplies  of  motive  power,  and  this  Com- 
mittee is  emphaticallv  of  opinion  that  where  it  can  be  shown 
by  any  Corporation  that  the  extension  of  electricity  plant  is 
necessary  for  an  adcqu.ile  suppiv  of  motive  power  on  account 
of  the  additional  reqiiireiin-nts  of  firms  engaged  on  Govern- 
ment contract  work,  on  application  bv  the  Corp>oration  con- 
cerned, permission  to  undertake  such  extensions  ought  lo  W 
granted   with  all    possible  ixpedilion." 

Board  o(  Trade  Assistance. — The  Commercial  Intellig<-nce 
Branch  of  the  Board  of  Trade  has  issued  list  No.  14  bf 
articles  which  enquirers  desire  to  purchase.  This  IJst  is  of 
inquiries  received  during  the  week  ended  March  27th,  and 
contains  the  following: — Bakejite;  electrical  apparatus  an.t 
accessories— bells,  black  vitrite  for  lampcaps,  caps  for  «l< .  . 
trie  incandescent  lamps,  electric  light  fittings,  ignition  de- 
vices and  accessories,  insulators  (moulded  and  porcelain), 
metal  cases  for  pocket  lamps,  white  flame  carbons  (18  m.in. 
cored)  for  lamps  for  photographic  purposes;  galalith  mate- 
rial; I'S'i''"!.;  plant;  .s<>archliglil--;  vibrators  ant!  electric  mas- 
sage machines;  tungsten. 
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Munitions  of  War:  Additional  Labour.— With  reference 
to  the  appointment  of  a  Committee  to  talie  the  necessary 
steps  to  provide  additional  lat>our  for  ensuring  a  sufficient 
supply  of  munitions  of  war,  Mr.  Herbert  G.  liiddle,  Secre- 
tary, Society  of  Model  and  Experimental  Engineers,  writes 
to  the  "  Standard  "  as  follows: — "  In  view  of  the  expressed 
opinions  of  the  leaders  of  the  Government  as  to  the  difficul- 
ties of  nianufacturmg  munitions  of  war  and  the  acknow- 
ledged shortage  of  labour,  the  Society  of  Model  and  Experi- 
mental Engineers  desires  to  call  attention  to  the  existence 
in  this  country  of  the  considerable  amount  of  mechanical 
ability  and  experience  possessed  by  people  who  are  not 
professionally  occupied  in  engineering.  No  doubt  many  of 
these  would  be  willing  to  otter  themselves  for  service  in 
Government  workshops  if  suitable  conditions  of  employ- 
ment could  be  arranged.  The  society  suggests  that  the 
Government  consider  the  formation  of  an  industrial  branch 
of  the  Royal  Engineers,  in  which  such  men  might  enlist 
without  having  to 'conform  to  the  existing  military'  standards. 
The  proposal  might  also  attract  trained  v\orkers  whose  ser- 
vices are  not  at  present  being  utilised  for  Government  work." 

Anj^iO'Russian  Trade. — At  the  meeting  of  the  Hull 
Chamber  in  March,  Mr.  Bernard  Barton  presiding,  a  letter 
was  read  from  Mr.  A.  Bournasheff,  Russian  Consul  at  Hull, 
stating  that  the  success  of  German  imports  into  Russia  was 
due  to  (1)  the  adjustment  of  the  manufacturers  to  the  de- 
mands of  the  Russian  markets;  (2)  the  extensive  credit 
given  to  Russian  buyers;  and  (3)  sending  goods  on  com- 
mission, thus  keeping  stocks  in  Russia  and  avoiding  the 
necessity  of  ordering  the  same  every  time  from  abroad.  He 
suggested  further  that  the  success  of  British  imports  would 
depend  upon  the  willingness  of  the  English  manufacturers 
to  send  their  goods  on  credit  and  also  on  commission  to 
Russia,  and  he  gave  the  name  of  Mr.  Tcheremicinoff  as  the 
agency  from  whom  reliable  information  as  to  credit  of 
Russian  firms  could  be  obtained. — "  Chamber  of  Commerce 
Journal." 

London  Electrical  Engineers  (T.R.E.).  —  On  Friday, 
March  26th,  a  dinner  and  smoking  concert  was  held  at  the 
Feathers  Hotel,  Westminster,  by  No.  15  Squad  of  this  Corps. 
An  excellent  programme  made  the  time  at  their  disposal 
pass  very  quickly,  and  a  notable  item  of  the  evening 
was  the  presentation  of  a  framed  photograph  of  the  members 
of  the  Squad  to  the  Chairman  and  Instructor,  Sergt.  W. 
Robinson,  who  responded  with  an  appropriate  speech.  The 
members  were  fortunate  in  being  honoured  by  the  presence, 
as  guests,  of  the  senior  N.C.O.'s  of  the  regiment,  each  of 
whom  contributed  a  few  well-chosen  remarks.  The  proceed- 
ings closed  with  a  vote  of  thanks  to  the  Chairman,  .Auld 
Lang  Syne,  and  the  National  Anthem. 

International  Metal^Workers. — The  "  Times  "  states  that 
it  is  now  proposed  to  change  the  headquarters  of  the  Inter- 
national Metal  Workers'  Federation  fi'om  Berlin  to  London. 
The  membership,  according  to  an  official  statement  just 
issued,  numbers  912,707.  Germany  is  represented  by  544,000, 
and  Great  Britain  by  115,000.  The  new  president  of  the 
British  section  is  Mr.  J.  T.  Brownlie,  of  the  Amalgamated 
Society  of  Engineers. 

No  Obstacle  to  Recruitinj;. — ^The  Bolton  Tramways  Com- 
mittee has  authorised  the  manager  to  grant,  without  con- 
dition, permission  to  any  employ^  who  may  wish  to  join  the 
colours,  notwithstanding  that  men  so  leaving  will  necessitate 
a  reduction  in  service. 

Personal. — ^The  "  Times  "  states  that  the  Headquarters 
of  the  Mechanical  Transport  Column  of  the  City  of  London 
National  Guard  Volunteer  Corps  are  now  at  the  offices  of 
the  Commercial  Motor  Users'  .Association,  83,  Pall  Mall, 
S.W.,  and  that  Colonel  R.  E.  Crompton,  C.B.,  has  been 
appointed  Hon.  Commandant. 

Mr.  J.  J.  McMahon,  electrical  engineer  In  the  overhead 
equipment  department  of  the  Manchester  Corporation  Tram- 
ways undertaking,  was  a  passenger  on  the  ill-fated 
"  Aguila,"  which  was  recently  torpedoed,  but  a  message 
received  in  Manchester  last  week  stated  that  he  was  one 
of  a  party  who  got  safely  away  in  a  boat,  and  was  rescued. 
He  was  taken  on  board  the  "Lady  Plymouth,"  which  pro- 
ceeded to  Madeira.  Mr.  McMahon  has  not  been  well 
recently,  and,  being  one  of  the  important  officials  in  the 
service  of  the  Manchester  Corporation  who  had  to  forego 
his  holiday  last  year,  he  decided  to  make  a  trip  to  the 
Canary  Islands. 

Mr.  A.  W.  Mulliner,  of  the  Eccles  Corporation  electricity 
department,  has  been  gazetted  a  lieutenant  in  the  King's 
West  Surrey  Regiment. 

,  Mr.  John  Hodgson,  until  recently  an  accounts  clerk  at 
the  Anchor  Cable  Works,  Leigh,  who  enlisted  as  a  private 
in  the  Army  Service  Corps  in  September  last,  has  worked 
his  wr--  up  until  now  he  holds  the  position  of  warrant  officer, 
although  he  is  only  20  years  of  age.  It  is  suggested  that 
he  is  possibly  the  youngest  warrant  officer  serving  in  H.M. 
Forces. 

In  a  lengthy  list  of  Aliens,  to  whom  certificates  of  natural- 
ization were  granted  during  March,  there  appears  the  name 
of  Morten  Dahl  Roer  (Norway),  electrical  engineer,  Leith. 

Roll  ol  Honour. — Private  J.  H.  Caine,  of  the  1st  Loyal 
North  Lancashire  Regiment,  formerly  employed  at  the  IDar- 
wen  electricity  works,  has  been  killed  in  action.  He  was  40 
yegrs  of  age,  and  has  left  a  widow  and  two  children. 

Private  J.  Barrett  (single),  aged  30,  formerly  a  Man- 
chester Corporation  car  driver,  has  been  killed  in  action. 


Private  Frederick  Harkness.  1st  Battalion  Grenadier 
Guards,  a  former  employ^  at  the  Manchester  Corporation 
Electricity  Station,  Dickinson  Street,  was  killed  in  action 
on  March  10th.  He  served  through  the  Boer  War,  and  re- 
enlisted  in  his  old  regiment  when  the  present  war  broke  out. 
He  leaves  a  widow  and  five  children. 

Mr.  Albert  Gav,  borough  electrical  engineer,  of  Islington, 
has  sent  us  a  photograph  of  a  Roll  of  Honour  of  the  em- 
ployes from  the  works — 26  in  number — who  have  joined  the 
Colours*.  The  roll,  which  is  artistically  designed,  is  the  work 
of  Mr.  W.  E.  Bradshaw,  the  mains  superintendent;  the 
original  is  executed  in  colours. 


TELEPHONE    TROUBLES   IN  THE   TROPICS. 


By  W.  LLEWELLYN  PEEECE,  M.I.E.E. 


(Abstract  of  paper  read  before  the  INSTITUTION  OF  ElectbiCAL 
Engineers,  on  March  '25th,  1915.) 

The  chmatic  and  other  consequent  troubles  exi)erienced  give 
the  engineer  who  is  responsible  for  the  maintenance  of  a 
telephone  system  in  a  tropical  country  more  worry  and 
anxiety  in  one  week  than  his  colleagues  elsewhere  experience 
in  a  year.  The  main  troubles  are  due  to  the  damp,  and  to  the 
many  natural  efiects  caused  by  damp  heat.  In  many  places 
the  humidity  of  the  atmosphere  vanes  between  80  and  90  per 
cent.,  and  this  damp  heat  produces  a  marvellous  growth  of 
vegetation,  while  insect  hfe  is  as  proUfic  as  the  vegetation, 
and  sometimes  even  more  trying. 

Lightning  has  a  virulence  unknown  here.  The  electrical 
state  of  the  atmosphere  has  an  effect  on  the  human  nerves 
which  seriously  disturbs  one's  temper.  Even  wild  animals  do 
their  best  in  some  places  to  increase  the  engineer's  labours. 
For  instance,  in  some  parts  it  is  not  unusual  to  have  a  mile 
or  two  of  lines  wrecked  by  giraffes,  elephants,  or  monkeys. 
The  giraffes  roaming  over  the  wilds  of  East  Africa  come  up 
against  a  telegraph  or  telephone  line ;  they  have  not  the  sense 
to  draw  back  and  duck  their  heads  under  the  line,  but  they 
push  on  and  on,  carrying  wires  and  sometimes  the  poles  with 
them.  As  similar  troubles  are  experienced  not  only  in  tele- 
graph systems,  but  also  in  heavy  electrical  installations, 
especially  where  overhead  transmission  lines  are  employed,  the 
author  hopes  that  this  paper  may  be  of  some  interest  to  all 
branches  of  the  electrical  engineering  profession. 

Instruments. — So  far'  as  white  ants  are  concerned,  we  find 
that  the  use  of  teak  practically  prevents  their  ravages.  \ 
swarm  of  bee-like  insects  of  Nigeria  took  a  great  fancy  to  use 
0,1  instrument  as  a  hive.  Their  entrance  was  the  slot  of  the 
switch-hook,  and  the  comb  formed  in  the  interior  was  cleared 
out  many  times,  but  each  time  it  was  re-formed  by  the 
insects,  until  in  despair  the  engineer  had  the  whole  apparatits 
removed.  The  spider  is  a  real  pest  all  over  the  tropics;  it 
builds  for  itself  a  nest  in  the  telephone  case,  so  that  it  is  no 
uncommon  experience  to  find  instraments  entirely  hors  de 
cowbat  from  the  work  of  this  insect. 

To  circumvent  the  insect  plague  it  is  essential  that  these 
telephone  cases  should  be  sealed  up  as  closely  as  possible.  The 
switch-hook  should  cari-y  a  brass  plate  which  keeps  the  slot 
in  which  the  arm  works  entirely  covered.  It  is  also  desirable 
to  have  no  tenninals  above  the  instrument,  but  to  take  the 
conductors  through  holes  into  the  case  and  seal  up  these  holes. 
Besides  this,  the  internal  wiring  should  be  made  as  simple  as 
possible;  the  wires  must  not  be  bunched  together,  but  well 
stapled  to  the  body  of  the  instrument  in  separate  ways.  It  is 
generally  found  that  enamel  insulation  with  a  silk  covering 
is  very  suitable,  though  enamel  insulation  does  not  always 
give  satisfaction. 

In  a  tropical  climate  the  ebonite  sheath  of  a  receiver  may 
become  soft  and  pliable;  this  is  easily  remedied  by  using 
blocked  brass  sheaths  covered  with  enamel.  In  a  tropical 
country  a  lot  of  trouble  was  caused  by  the  insulating  block 
which  carried  the  contact  springs  in  a  capsule  transmitter  of 
a  micro-telephone  being  warped  by  the  damp  heat,  so  that 
both  springs  touched  the  metal  case  of  the  capsule  and  short- 
circuited  the  microphone. 

In  most  of  the  tropics  the  faults  in  the  subscribers'  instru- 
ments caused  by  lightning  are  very  few.  and  so  long  as  the 
engineer  takes  the  precaution  to  fix  the  lightning  protector  at 
the  point  where  the  wu-es  enter  the  house  little  trouble  need 
be  feared.  Where  the  casual  custom  of  fixing  them  near  the 
instrument  is  followed  it  is  not  uncommon  for  the  building  to 
be  set  on  fire.  TTntil  the  protectors  wei'e  fitted  to  the  eaves 
of  the  roofs  outside  the  building  walls,  the  telegraph  ofi&ces 
of  Northern  Nigeria  were  repeatedly  burned  down  through 
lightning. 

The  only  other  trouble  likely  to  be  experienced  with  the 
subscriber's  instrument  is  that  due  to  maltreatment  by  the 
subscriber  himself.  The  tropical  chmate  is  not  conducive  to 
an  equable  temper.  Even  in  this  country  the  vagaries  of  the 
telephone  cause  occasional  outbursts:  there  it  is  far  worse. 
The  owner  of  a  large  rubber  estate  complained  bitterly  time 
after  time  of  his  instrument;  finally  the  engineer  discovered 
that  this  subscriber  was  in  the  habit  of  using  the  mouthpiece 
of  his  micro-telephone,  which  hung  from  a  wall-instrument  by 
bis  desk,  as  a  cigarette  ash  tray. 
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Exchang*  Swifcfebodrd— Until  lately  the  craving  of  th« 
tropical  engineer  was  to  have  the  up-to-date  central-batter> 
system.  'Ihere  is,  however,  one  obstacle  in  the  way;  the 
uiainteuanoe  of  reall>  satislactory  insulation  ou  overhead  linea 
is  almost  impossible  in  the  tropics,  and  if  a  pressure  of  '24  or 
40  volts  W'as  applied  to  the  hne,  even  moderately  fair  working 
of  the  system  w-ould  be  extremely  doubtful.  The  author  has 
therefore  set  himself  strongly  against  the  central-battei-y 
board,  unless  a  Government  is  prepared  to  place  the  whole 
system  underground — which  is  usually  prohibitive  in  cost  see- 
ing that  some  of  the  subscribers'  premises  are  perhaps  20 
miles  or  more  from  the  exchange. 

If  this  is  the  case  with  a  central  batteiy,  what  chance  is 
there  of  satisfactorily  maintaining  an  automatic  system?  Not 
only  are  we  to  expect  insulation  troubles  with  the  high  pres- 
sure on  the  hues,  but  there  are  also  the  intricate  selectors  and 
pre-selectors  and  other  apparatus  which  would  have  to  work 
in  a  climate  capable  of  causing  trouble  even  in  a  simple 
magneto  system. 

At  present  the  author  is  entirely  in  favour  of  a  magneto 
system,  using  either  mechanically-restored  indicators  or  in- 
candescent lamps  controlled  by  relays. 

Experience  of  enamelled  wire  has  shown  that  in  the  tropics 
it  is  not  altogether  satisfactory,  especially  for  small-gauge 
windings  of  coils.  Two  colonies  had  boards  equipped  with 
enamel-insulated  wires  throughout,  but  in  a  very  short  time 
various  relays  failed.  On  making  inspection  it  was  discovered 
that  there  were  disconnections  in  their  windings.  On  unwind- 
ing the  coils,  tiny  green  spots  were  seen,  apparently  cau.sed  by 
the  damp  acting  on  the  copper.  This  could  only  be  accounted 
for  by  assuming  that  these  vei"y  fine  wires  do  not,  when  pass- 
ing through  an  enamel  bath,  pick  up  the  enamel  evenly,  and 
either  there  was  at  various  points  a  very  thin  Coating  of 
enamel,  or  else  no  coating  at  all.  As  soon  as  these  coils 
reached  a  tropical  climate,  the  damp  atmosphere,  often  laden 
with  salt  from  the  sea,  soaked  into  the  coil  and  acting  upon 
the  copper  at  these  weak  points  ate  it  through.  The  only 
conclusion  we  can  come  to  is  that  simple  enamel  insulation 
is  not  suitable  for  very  fine  gauge  wires,  but  for  all  other 
purposes  it  certainly  seems  to  give  entire  satisfaction.  We 
are  now  in  search  of  something  more  satisfactory  for  these 
coils,  which  cannot  be  said  to  be  the  case  with  either  silk, 
cotton,  or  wo<il.  These  faulty  coils  are  at  present  being  re- 
placed by  others  insulated  with  silk,  the  whole  coil  being  then 
dried  in  a  vacuum,  and  placed,  whilst  there,  in  a  bath  of 
"  Volt.ilac,"  so  that  this  insulating  varnish  may  work  its  way 
right  into  the  heart  of  the  coil.  It  may  possibly  be  sufficient 
to  treat  enamel-insulated  coils  with  this  "  Voltalac,"  in  which 
case  there  would  still  be  the  advantage  of  having  the  coils 
small.  This  will  be  tested  shortly.  The  one  drawback  to  the 
use  of  an  insulating  varnish  is  that,  should  any  fault  occur  in 
it,  the  complete  coil  must  be  scrapped,  as  unwinding  and  re- 
winding on  the  spot  is  out  of  the  question.  On  the  other 
liand,  faults  in  such  a  coil  should  be  extremely  rare,  even  in 
the  tropics. 

Certain  typos  of  the  mechanically-restored  indicators  have 
also  given  some  trouble,  especially  the  "eyeball"  tyue.  This 
is  sometimes  owing  to  duSt  and  damp  clinging  to  the  eyeball 
and  preventing  it  rotating.  One  board  of  this  type  which  was 
sent  to  the  tropics  had  the  eyeballs  mounted  on  steel  pins; 
in  a  very  short  time  these  pins  rusted  badly  and  "seized." 
For  tropical  climates,  wherever  it  is  e-s.senti.-il  to  use  iron  or 
steel  the  metal  must  be  galvanised,  "cnslcttized,"  or  coated 
with  some  other  non-rusting  material.  The  plain  metal  rusts 
most  rapidly  and  invariably  leads  to  breakdown.  Where 
phosphor  bronze  or  gunmetal  can  be  used,  they  are  far 
superior  to  steel.  Even  the  steel  tips  on  the  plugs,  though 
used  daily,  will  have  a  complete  coating  of  rust  in  the  morn- 
ing after  the  night's  rest. 

The  question  of  operators  causes  the  traffic  department  con- 
fiiderable  worry.  In  the  majority  of  ti'onical  places  it  is 
impossible  to  employ  European  operators ;  for  such  work  the 
Governments  have  to  rely  on  half-<'aste  girls  or  native  men, 
neither  of  whdin,  with  rare  exceptions,  have  mental  equip- 
ments comparable  with  those  of  European  w^omon.  With  the 
only  available  operators,  60  lines  to  n  position  is  all  that  can 
be  managed  in  some  places,  and  80  lines  per  position  is 
generally  quite  as  much  as  can  be  handled. 

One  other  most  trying  and  frequent  worry  in  an  exchange 
is  the  objection  that  subscribers  have  to  "ringing  off"  after 
a  conversation.  To  avoid  this  source  of  annoyance  and  the 
consequent  delays  in  freeing  cord  circuits,  an  automatic  clear- 
ing signal  has  been  fitted  to  all  the  boards  in  the  Malay  Stales, 
even  to  tho.se  for  50  subscribers. 

Li'nfl.-— The  normal  type  of  overhead  construction  now  em- 
ployed in  mo.st  tropical  countries  Ls  fairly  well  standardised. 
The  poles  used  are  either  wrought-iron  t.aper  tubes  with  cast- 
iron  bases,  or  are  built  up  of  tubes  of  rivetp<l  slioet  steel.  In 
most  parts  it  is  hojioless  to  use  wood  polos,  owing  to  the 
pievalence  of  white  ants,  which  in  a  vei-y  few  years  demolish 
the  whole  of  the  interior  of  such  poles.  Tlie  arms,  on  the 
other  hand,  are  fairly  often  of  this  material,  for  the  whit<^  ant 
will  not  work  its  way  up  1-5  or  more  feet  of  iron  tube  to 
reach  these  arms,  and  in  some  countries  most  excellent  hard 
wood  is  obtainable  locally. 

Where  hard  wood  is  not  obtainable.  tub\ilar  iron  arms  are 
employed.  These  arms  carry  6.  8,  or  12  Cordeaux  porcelain 
insulators,  mounted  on  iron  stalks.  Tlie  very  best  practice  is 
followed  as  regards  workmanship  and  finish,  yet  the  average 


intulfttion  of  tb«e»  Hues  is  Tory  low.  Th«  atmospbsw,  with 
■d.  huniidity  of  80  or  90  per  cent.,  naturally  has  considierablft 
effect  in  reducing  the  insulation  resistance. 

A  more  troublesome  factor,  however,  is  the  vegetation;  more 
troublesome  in  that,  whilst  the  clearing-away  of  these  trees 
would  be  of  very  great  assistance  in  keeping  up  the  insulation 
resistance,  the  high  cost  of  doing  this  in  most  places,  and  the 
reluctance  of  the  Government  and  the  pubhc  to  allow  this 
work  to  be  carried  out,  hamper  the  engineer. 

In  the  towns  and  suburbs  underground  cables  would  obviate 
the  trouble ;  outside  the  towns,  however,  the  roads  run  through 
dense  jungles  or  thick  plantations  of  rubber  trees  or  coco-nut 
palms.  Ihe  normal  clearing  for  roads  is  60  ft.,  but  in  prac- 
tice such  a  clearance  is  often  not  maintained;  and  with  even 
60  ft.  clearings  the  line  must  be  within  20  ft.  of  the  trees  at 
the  best,  and  is  actually  often  less  than  10  ft.  Unless  a  further 
50  ft.  clearance  is  made  on  the  side  of  the  hne  away  from  the 
road,  and  proijerly  maintained,  contacts  and  breakages  due  to 
falUng  trees  must  remain  almost  a  daily  experience.  The 
expense  of  keeping  down  the  undergrowth  is  also  a  consider- 
able annual  charge. 

Another  line  ti-ouble  that  the  tropical  engineer  is  bound  to 
experience  is  caused  by  insects,  some  of  which  delight  in 
making  their  homes  between  the  petticoats  of  insulators.  The 
author  has  seen  an  insulator  so  covered  with  a  spider's  nest 
as  to  be  itself  invisible,  the  base  of  the  nest  being  on  the  arm 
and  the  apex  above  the  insulator.  Constant  attention  on  the 
part  of  the  line  men  is  necessary  toj)revent  the  insects  getting 
such  a  hold  on  the  insulators.  It  is  quite  usual  to  find, 
formed  in  a  single  night,  webs  glistening  with  dew  and 
connecting  the  wire  to  the  insulator  stalk,  the  insulation  resist- 
ance of  the  line  being  reduced  as  a  result  to  a  few  ohms.  Oil 
insulators  are  useless.  Mr.  Guthrie  Spain,  the  telegraph  engi- 
neer of  British  Guiana,  first  brought  to  the  author's  notice 
the  fact  that  insects  will  not  enter  glass  insulators.  'The 
author  is  told  that  glass  insulators  are  used  in  Cuba  for  this 
reason.  Apparently  these  insects  prefer  a  dark  place  for 
their  home,  which  obviously  is  not  the  case  when  the  insu- 
lators are  made  of  glass.  The  author  is  inclined  to  think  that 
if  oil  insulators  of  glass  could  be  easily  obtained,  considerable 
improvement  in  the  insulation  should  result. 

Another  widespread  source  of  line  trouble  in  the  tropics  is 
lightning.  In  many  places  thunderstorms  arc  of  almost  daily 
occm-rence  throughout  the  greater  part  of  the  year.  In  certain 
towns  a  single  storm  will  often  result  in  50  per  cent,  or  more 
of  the  subscribers'  telephone  lines  being  earthed  at  the  pole 
boxes,  this  being  caused  by  the  strong  discharges  through  the 
protectors  to  earth,  which  carry  so  much  carbon  dust  across 
the  gap  as  to  place  the  two  carbon  blocks  in  contact ;  so  that 
practically  after  every  storm  a  number  of  hne  men  had  to  be 
sent  to  all  those  boxes  to  clean  the  protectors. 

This  trouble  can,  however,  be  cured  to  a  great  extent  by 
using  the  vacuum  tj'pe  of  protector,  in  which  the  two  carbon 
blocks  are  inserted  in  an  exhausted  gla.ss  tube,  the  opiwsite 
surfaces  being  serrated  and  fixed  about  1/16  inch  apart. 
Tlie.se  protectors  are  now  used  to  a  considerable  extent  by  Mr. 
Cadman  in  the  Malay  States,  and  are,  the  author  believes, 
found  to  be  quite  satisfactory.  Occasionally  an  extra  heavy 
discharge  will  burst  the  tube,  but  they  are  very  easily  replaced. 
This  possibihty,  however,  makes  it  essential  that  fuses  shall 
also  be  inserted,  for  if  a  discharge  were  so  heavy  as  to  burst 
the  protector,  the  line  would  be  no  longer  protected  and  a. 
subsequent  discharge  might  damage  the  cable  seriously. 

The  one  (hsadvantuge  of  these  protectors  was  their  size, 
which  involved  the  use  of  a  very  large  pole  box,  even  for  25 
lines;  but  a  new  type  of  box  designed  early  this  year  baa 
practically  solved  this  difficulty.  An  earthed  iron  wire  stapled 
to  the  tops  of  the  poles,  and  also  connected  to  their  earth-wires, 
has  been  found  most  effective  in  guarding  the  lines  from 
lightning. 

Eor  underground  work  in  the  tropics  the  usual  practice  is 
to  use  armoured  lead-covered  air-space  cables  terminating  in 
boxes  on  distribution  poles,  and  hitherto  the  engineers  have 
followed  the  British  Post  Office  practice  of  making  the  joints 
so  that  dry  air  can  be  perindically  pumped  through.  The 
author  is  inclined  to  think  that  the  .'\raerican  solid  joint  would 
give  much  less  trouble.  If  the  cable  were  well  sealed  with 
paraffin  wax  immediately  it  was  opened  for  jointing,  the  damp 
could  not  enter  it  unless  the  lead  covering  was  damaged.  If 
.such  an  accident  did  hapisen,  the  length  would  have  to  be 
replaced.  Exactly  the  same  result  must,  however,  occur  if 
the  practice  is  to  employ  open  joints  and  di-y  air  pumping. 
Once  the  damp  has  the  chance  of  entering  a  cable  in  the 
tropics,  no  amount  of  pumping  will  drive  it  out  completely, 
ami  the  length  must  be  replaced  without  much  delay. 

Armoured  lead-col<^ured  cables  are  normally  very  free  from 
faults,  except  those  due  to  damage  caused  bv  men  working  on 
the  roads.  Tlierc  is  in  Shanghai  a  curious  flying  insect  which 
is  able  to  bore  holes  in  which  to  lay  its  eggs  in  the  lead  cover- 
ing of  overhead  cables,  but  the  author  knows  of  no  ca.se  in  u 
tropical  country  where  an  insect  has  damagixl  an  armoured 
lead-covered  calile,  or  where  the  damp  has  caused  faults  if  the 
joints  are  securely  protected.  In  low-lying  water-logged  soil 
it  h.as  been  found  desirable  to  lay  the  cables  in  troughs  filled 
with  bitumen,  Init  otherwi.se  armoured  lead-covered  cable 
gives  extremely  httle  trouble. 

Hhiff. — The  last  trouble  peculiar  to  the  tropica  to  which  the 
author  wishes  to  refer  concerns  the  local  staff.  It  would 
obviously  be  far  too  expensive  to  obtain   from   England  not 
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only  eiigineei-B,  but  inapsctors,  foreanen,  aud  line  men.  Speak- 
ing geueraEy,  no  white  man  can  live  in  the  tropics— with  any 
pretension  to  comfort — on  less  than  dE'250  per  annum ;  and  in 
countries  where  the  men  have  to  pay  for  their  voyages  home 
and  back  when  leave  is  granted,  they  should  receive  about 
£'AKl  per  annum  if  there  is  to  be  any  chance  of  keeping  theui 
contented.  As  such  salaries  are  prohibitive,  native  labour  is 
essential  for  the  lower  grades  on  the  technical  staff.  Unfortu- 
nately, whilst  these  natives  can  be  trained  by  the  engineers, 
thev  must,  tmless  a  complete  whit«  superintending  staff  is 
provided,  be  left  very  lai-gely  to  look  after  themselves  in 
carrying  out  their  duties.  Most  natives  have  not  the  smallest 
conception  of  responsibility,  nor  have  those  who  are  made 
inspectors  any  power  of  command.  Thus  the  engineering 
department  is  largely  dependent  for  the  maintenance  of  hnes 
on  native  hnemen,  who  are  very  much  iucUned  to  neglect 
their  work,  and  on  native  inspectors  who  have  no  power  of 
controlling  these  hnemen,  and  who  are  equally  ready  to 
slack ;  whilst  in  the  majority  of  the  tropical  colonies  the  chief 
engineer  is  kept  too  short  of  technical  assistants  to  allow  of 
proper  supervision  of  this  native  staff. 

This  is  largely  due  to  the  somewhat  \uifortunate  but 
universal  practice  of  making  the  telegraph  and  telephone 
department  a  branch  of  the  Post  Office.  For  as  the  engineer 
is  a  subordinate  officer  in  the  postal  department,  he  naturally 
ranks  with  postal  subordinate  officers,  although  the  whole 
responsibility  of  the  maintenance  and  extension  of  the  tele- 
phone and  telegraph  sjistems  of  the  colony  rests  on  his 
ehoulders.  In  consequence  of  this  practice,  the  engineer's 
salary  is  in  every  case  lower  than  it  should  be.  Further,  as 
his  superior  officer  and  the  heads  of  the  Government  are  very 
rarely  technical  men,  they  are  unable,  in  many  cases,  to 
appreciate  the  desirability  of  the  engineer's  proposals,  nor  do 
they  realise  the  importance  of  allowing  the  chief  engineer  a 
sufficient  number  of  trained  assistants,  or,  often,  of  granting 
reasonable  salaries. 

As  it  is  now,  the  technical  appointments  in  all  tropical 
colonies  are  too  few,  and  as  even  these  are  not  made  suffi- 
ciently attractive,  it  is  difficult  to  fill  them. 

The'  tropical  engineer,  taking  things  all  round,  richly 
deserves  our  sympathy  and  also  the  esteem  of  the  profession 
for  the  way  in  which  he  steadily  tackles  this  trying  work. 
though  almost  invariably  under-rated,  under-paid,  and  over- 
worked. 


OUR  LEGAL  QUERY  COLUMN. 


"  Law-less  "  writes  : — "  Can  you  inform  me  if  a  municipal 
authority  which  possesses  no  special  powers  with  regard  to 
wiring,  hiring,  show-rooms,  etc.,  is  legally  justified  in  opening 
show-rooms  for  the  display  of  fittings,  apparatus,  etc.,  pro- 
vided that  no  articles  are  disposed  of,  inquirers  being  referred 
tci  contractors  or  manufacturers? 

"  In  the  recent  case  of  the  Ilford  Gas  Co.  v.  Ilford  Council, 
judgment  was  given  against  the  defendants  on  various  points, 
one  being  that  of  their  show-room,  which  was  ordered  to  be 
closed. 

"  In  a  note  in  one  of  your  contemporaries  of  the  18th  inst., 
it  is  stated  that  when  the  Doncaster  and  Dewsbury  Bills  were 
recently  before  the  House  of  Lords  Committee,  a  representa- 
tive of  the  Board  of  Ti'ade  stated  there  was  no  need  to  include 
the  clause  relating  to  show-rooms,  as  all  authorities  already 
had  these  powers  under  the  General  .\ct.  Is  this  so  and.  if  so, 
where  may  these  powers  be  found  as  I  cannot  trace  them?  " 

•••  It  is  difficult  to  understand  why  the  contention  referred 
to  in  the  last  paragraph  of  this  query  was  allowed  to  prevail 
before  a  Committee  of  the  House  of  Lords,  because  there  is  no 
public  Act  of  Parliament  known  to  this  writer  which  confers 
any  such  rights  on  local  authorities  supplying  electricity.  In 
his  notes  to  S.2.5  of  the  Electric  Lighting  Act.  1882,  the  learned 
editor  of  "Will's  Law  of  Electric  Lighting"  w-rites  : — "In 
t.he  absence  of  statutory  authority,  undertakers  who  are  a 
local  authority  cannot  provide  lamps,  fittings,  motors,  or 
apparatus  other  than  meters  which  are  provided  for  by  Ss. 
52,  55,  and  56  of  the  Schedule  to  the  Electric  Lighting  (Clauses) 
Act,  1899.  ...  It  is  now  quite  common  to  find  in  the  special 
Acts  of  local  authorities  a  clause  enabling  them  to  sell,  let. 
hire,  etc.,  but  not  to  manufacture  lamps,  meters,  electric 
fittings,  apparatus,  etc."  He  cites,  as  illustrations,  the  Acts 
obtained  by  the  following  towns  :  Nottingham,  Manchester, 
Halifax,  and  Leith.  In  London,  of  course,  the  borough  councils 
are  authorised  to  supply  fittings  by  the  London  County 
Cormcil  (General  Powers)  Act,  1906  (6  Edw.,  7c.  cl.). 

As  to  the  first  question,  if  a  local  authority  may  not  expend 
the  ratepayers'  money  in  the  business  of  seUing  fittings,  it 
seems  reasonable  to  suppose  that  no  expense  must  be  incuiTed 
on  things  ancillary  to  such  a  business. 


BUSINESS   NOTES. 


Prices  Advance.  —  The  British  Thojison-IIouston 

Co.,  Ltd.,  announce  that  from  April  7th  there  will  be  a  10  per  cent. 
advance  on  the  price  of  their  electrical  fittings. 


Catalog'oes  aiul  Lists.— Messrs.  J.  H.Tvi'ker  &  Co., 

King's  Road,  Hay  Mills,  Birmingham. — Illustrated  and  priced 
folder  relating  to  their  new  pattern  ironclad  switches. 

Messes.  BergtheiI;  i:  Youno,  Ltd.,  Finabury  Court,  London, 
E.G.  — Booklet  containing  illustrations  and  brief  particulars  of 
"  Bandy  "  patent  single-phase  motors.  The  pictures  all  represent 
photographs  of  actual  installations,  the  motors  being  need  for 
crane  driving,  pumps,  lifts,  transporters,  printing  presses,  I'^c. 

The  Coventry  Chain  Co.,  Ltd.,  Spon  End  Works,  Coventry. 
— Pamphlet  emphasising  the  silence  of  the  "Coventry"  chain 
drives.  Also  a  72- pige  catalogue  (Engineering  Section),  very  fully 
illustrated,  deecribing  the  "  Noiseless  "  chain  and  its  principle  and 
the  methods  of  guiding  it  on  the  wheels.  Many  pages  are  occu- 
pied with  tabulated  data  relating  to  wheel  sizes,  chain  lengths, 
teeth,  hints  to  users,  and  so  forth. 

Messrs.  P.  E.  Chappuis  &  Co..  85,  Fleet  Street,  London,  B.C. 
— 8-page  illustrated  and  descriptive  price  list  of  Chappuis's  trough 
reflectors  for  "Striplite,"  tabular  and  ordinary  tungsten  lamps  ; 
also  "  Conoid  "  silvered  reflectors. 

Messrs.  W.  X.  Brunton  &  Son,  Wire  Mills,  Musselburgh. — 
40page  pocket  catalogue  giving  tabulated  particulars  and  prices 
of  their  silver  steel,  drill  rod  steel,  high  epeed  steel  rods,  and  steel 
wires  for  hardening  and  tempering.  Copies  will  be  sent  to  any 
interested  reader  on  application. 

Messbs.  Higos  Bros.,  Sherbourne  Road,  Balsall  Heath,  Birming- 
ham.— 20-page  catalogue  containing  illustrations  of  their  motor- 
generators  and  booster  set?,  brushgear,  "  C  "  type  shunt  and  series 
motors,  from  i"g  to  2.5  h.p.,  "C"  type  shunt  generators,  controlling 
gear,  starting  switches,  &o.  A  special  copyrighted  system  of  list- 
ing dynamos  is  adopted.  Prices  and  dimensional  and  shipping  par- 
ticulars are  tabulated. 

Temple  Press,  Ltd.,  7-15,  Rosebery  Avenue,  W.C. — New  cata- 
logue of  technical  manuals,  touring  handbooks,  &c.< 

British  Thomson-Houston  Co  ,  Ltd.,  Ragby. — Illustrated 
price  list  No.  7,100B,  giving  particulars  of  B.T.H.  fan  motors  and 
exhaust  fans. 

Stafl'  Supper. — About  30  members  of  the  headquarters 
(Manchester)  supply  department  staff  of  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd.,  sat  down  to  an  excellent 
hot-pot  supper  at  the  Exchange  Hotel,  on  Monday  evening, 
March  29  th.  Afterwards  there  was  a  smoking  concert, 
at  which  Mr.  .T.  Gibson  (manager  of  the  supply  department) 
presided,  50  members  of  the  supply  staff  and  a  few  specially  invited 
guests  being  present.  During  the  evening  the  chairman  said  that 
BO  far  as  the  turnover  of  the  department  was  concerned  they  had 
been  successful  to  the  extent  of  an  Inorease  of  about  30  per  cent. 
He  felt  sure  they  missed  several  old  faces,  particularly  that  of  his 
chief  assistant,  Mr.  G.  EUam.  As  they  all  knew  Mr.  Ellam  had 
been  away  many  months  in  Russia,  and  he  was  doing  good  work 
for  the  department.  Before  sitting  down  he  asked  them  to  drink 
silently  to  the  memory  of  those  who  owing  to  the  war  would  never 
return.  Daring  the  evening  the  following  toasts  were  enlhasi- 
siastically  honoured  : — "  The  King,"  proposed  by  Mr.  .T.  Gibson  ; 
"  Hia  Majesty's  Forces,"  by  Mr.  L.  E,  Wilson;  "The  Westing- 
house  Co.,"  by  Mr.  W.  S.  Robson,  this  toast  being  responded  to  by 
Mr.  W.  J.  Hollick  ;  "  Our  Visitors,"  by  Mr.  A.  Pougher,  responded 
to  by  Mr.  L.  E.  Wilson;  "Our  Chairman,"  by  Mr.  H.  H.  Bent, 
responded  to  by  Mr.  J.  Gibson.  The  following  artistes  contributed 
to  the  entertainment  of  the  company  : — Messrs.  A.  Pougher  and 
T.  Jackson  as  pianists,  Mr.  A.  Pougher  (flautist),  Mr.  T.  E.  Kenyon 
(humorist),  Mr.  T.  Clongh  (elocutionist),  Mr.  0.  C.  Oakley 
(baritone),  Mr.  W.  S.  Robjon  (violinist),  Mr.  McCoU  (humorist), 
Mr.  F.  Freeman  (elocutionist),  Mr.  D.  E.  Elliott  (Newcastle  dialect 
recitation),  and  the  "Inharmonius  Four,"  who  caused  great  merri- 
ment by  their  vocal  efforts.  The  proceedings  terminated  with 
the  singing  of  "  Auld  Lang  Syne  "  and  "  God  Save  the  King." 

Charg:e    of   Stealiii"'.  —  Sentence.  —  Before    Judge 

RentonI,  at  the  Central  Criminal  Court,  on  Tuesday,  Rioul  de 
Redon,  32,  electrician,  pleaded  guilty  to  counts  of  an  indictment 
charging  him  with  stealing  one  electric  battery,  and  one  X-ray 
tube,  the  goods  of  the  Governors  of  the  London  HomoeDpathic 
Hospital,  one  X-ray  tube  and  one  milliamperemeter,  from  the  West 
London  Hospital,  one  X-ray  tube  from  the  Royal  Free  Hospital, 
and  similar  articles  from  Hampetead  General  Hospital,  and  Guy's 
Hospital.  Counsel  for  the  prosecution  said  that,  for  some  time 
past  various  articles  had  been  missed  from  the  surgical  depart- 
ments of  London  Hospitals,  and,  information  being  given  to  the 
police,  inquiries  were  made,  which  resulted  in  the  arrest  of  the 
accused,  who,  it  was  alleged,  had  been  found  dealing  with  the 
stolen  articles,  soon  after  the  thefts,  for  sums  of  money  considerably 
below  their  cost  price.  It  wa?  stated  that  the  hospital  authorities 
had  been  put  to  the  greatest  trouble  and  inconvenience  in  con- 
sequence of  the  theft  of  X-ray  apparatus  and  other  surgical 
appliances.  .Tudge  Rentoul  sentenced  the  prisoner  to  three  months 
imprisonment  in  the  second  division. 

Liquidations.  —  Otis    Elevator    Co.,    Ltd.  —  This 

company  is  winding  up  voluntarily,  with  Mr.  R.  P.  Sellon  as 
liquidator.      A  meeting  of  creditors  is  called  for  April  14th. 

Spanish  National  Submarine  Telegraph  Co..  Ltd. — This 
company  is  winding  up  voluntarily,  with  Mr.  J.  Jeffery,  of  106, 
Cannon  Street,  E.G.,  as  liquidator.  A  meeting  of  creditors  is  called 
for  April  12th. 
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Bankruptcy    Proceedinji's.— George  I.  T.  Parfitt, 

11,  Priory  Road,  Keyneham,  near  Bristol,  Somerset,  conanltinpr 
electrical  engineer. — The  receiviner  order  in  this  matter  was  made 
on  the  petition  of  a  creditor,  the  act  of  bankruptcy  being  the 
failure  of  the  debtor  to  comply  with  the  requirements  of  a  bank- 
ruptcy notice  served  upon  him.  According  to  the  statement  of 
affairs  the  liabilities  amount  to  £2,024,  to  meet  which  there  are  no 
assets.  It  appears  that  until  1888  debtor  was  employed  as  an  elec- 
trical engineer,  but  at  that  date  he  and  his  brother-in-law  took 
over  the  book  debts  and  liabilities  of  an  electrical  engineering 
business  carried  on  at  'J,  Denmark  Street,  Bristol.  They  paid  £320 
for  the  goodwill  and  stock-in-trade,  and  continued  the  business 
under  the  style  of  Parfitt,  Webber  &  Co.  Debtor  introduced  a 
capital  of  about  £300  on  commencing,  and  has  since  put  in  further 
capital,  amounting  to  about  £1.700,  while  his  partner  haa  from 
time  to  time  introduced  capital  of  about  £600.  In  1912  the 
partnership  was  dissolved,  the  partner  going  to  South  Africa,  but 
no  formal  dissolution  took  place,  and  the  business  was  continued 
by  the  debtor.  The  partner  returned  from  South  Africa  about  the 
end  of  1913,  and  on  January  20th,  1914.  they  transferred  the 
business  to  the  Colston  Electrical  Works,  Ltd.,  in  consideration  of 
£1,650,  payable  in  £1  ordinary  shares,  of  which  4'iO  were  allotted 
to  Mr.  Webber  (the  partner),  -jriO  to  the  debtor,  and  450  to  his  sister, 
in  consideration  of  moneys  advanced  to  the  firm,  200  to  the  manager 
of  the  business  for  wages  and  money  advanced,  and  100  to  Mr. 
E.  Brock  for  services  rendered  to  the  firm  prior  to  and  on  the 
formation  of  the  company.  The  company  took  over  the  whole  of 
the  assets  and  liabilities,  with  the  exception  of  £420  owing  to 
.  seven  trade  creditors  and  the  overdraft  at  the  bank,  which 
amounted  to  about  £7."i0.  Certain  payments  have  since  been  made 
to  these  trade  creditors  on  account  of  their  claims.  Debtor  has 
undertaken  several  contracts  for  the  supply  of  electrical  plant  and 
fittings.  A  full  set  of  books  was  kept  prior  to  the  sale  of  the 
business  to  the  company,  but  no  books  of  account  have  been  kept 
since  that  time.  The  failure  is  due  to  losses  for  goods  supplied  to, 
and  thrnugh  guarantees  given  for,  a  certain  firm,  which  went  into 
liquidation,  and  loss  of  business  oocaeioned  by  the  war,  and  debtor 
admits  knowledge  of  his  financial  position  last  October.  The 
following  are  the  creditors  : — 

Crompton  &  Co i'20 

Edison-SwanCo.,  Ltd 113 

General  Blectrio  Co 25 

HiggiDS  i  Sons,  Lta 23 

Fletchers  Co 84 

Siemens  Bros.  &  Co.          ..         ..         GS 

Willey&Co 71 

H.  J.  GoDPBET,  electrical  engineer,  188,  Balham  High  Road. — 
Last  day  for  proofs  for  dividend  Aoril  16th.  Trustee,  Hon. 
W.J.  H.  Boyle,  Official  Receiver,  132,  York  Road,  S.E. 

Private  Arraiig'eiiieiits. — The  British  Prometheus 

Co.,  Ltd.,   Salop  Street,  Highgate,  Birmingham,  Warwick. — The 

following  are  among  the  creditors  :  — 

Attwater  &  Sons £21        Jaroslaw,  D £56 

Bridgwater,  W.,  4  Sons  '          _. .  85        Meakin  &  Parkes,  Ltd 38 

Clane  Manufacturing  Co,        . .  19       Pugh.  E.,  &  Co 179 

Doulton  &  Co  ,  Ltd 135        Prometheus  G.M.B.H 72 

Diamond  Foundry  Co 48  Restall,  Ronnd&  Qloster          ..      81 

Eh.-trical  Prtn,Ltd 46        Rigby,  Robt 78 

Blecthical  Review        .,         ..  62        Von  Schwartz,  J .,      20 

Electrical  Timef,  Ltd 88  Piemens  Bros.  Dynamo  Works  Go.   24 

Edison  &  Swan,  Ltd 50  Voight  &  Hae£fner  England,  Ltd.    26 

Electrical  Printing  Co.,  Ltd.  . .  16       Wacker  &  Doerr 40 

Forman,  T.,  &  Sons        . .         . .  16  Haselwood  &  Dent           . .         . .      20 

HoBkins  &  Sewell,  Ltd 17  IndiaRubber&Outta-PerohaCo,    20 

Book  Notices. — "Journal  of  the  Institution  of  Elec- 
trical Engineers."  Vol.  LIII,  No.  245.  April  1st,  i:U5.— This 
issue  contains  papers  on  "  Electric  Cooking,  mainly  from  the  Con- 
sumers' Point  of  View,"  by  W.  R.  Cooper  ;  "  Registering  Trains  of 
Electricity  Supply  Meters,"  by  S.  Evershed ;  "Dimensions  of 
Transformers,"  by  A.  R,  Low;  "Relation  Between  Flux  and 
Magnetising-Current  Waves  at  High  Flux  Densities,"  by  A.  L. 
Tackley  ;  "  Distribution  and  Rise  of  Temperature  in  Field  Coils," 
by  Prof.  M.  Maclean,  D.  J.  MacKellar  and  R.  S.  Begg ;  and 
"Electric  Furnaces,"  by  T.  D.  Robertson.  London :  E.  &  F.  Spon. 
Price  3s.  6d. 

"Submarines,  Torpedoes  and  Mines."  By  W.  E.  Dommett. 
London  :  Whittaker  &;  Co.     Price  Is.  net. 

"  Procfcdings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIV,  No.  3.  March,  1915.  Xew  York  ;  The  Institute. 
Price  $1. 

"Scientific  Papers  of  the  Bureau  of  Standards."  No.  239, 
"  A  Vibration  Electrometer."  No.  234,  "  Insulating  Properties  of 
Solid  Dielectrics."     Washington  :  Government  Printing  Office. 

Trade    Announcements.— Messrs.  T'armitek,  Hope 

AKD  SuGDEN,  of  Manchester,  have  opened  a  London  oflJce  at  Queen 
Anne's  Chambers,  Westminster,  under  the  direction  of  Messrs. 
Nathan  vt  Allen.  Samples  of  the  new  Fluvent  fuse  system  may  be 
seen  there, 

Messes.  Newton  Begs  ,  electrical  and  mechanical  engineers,  of 
Derby,  have  converted  their  business  into  a  limited  company 
(Newton  Bros.  (Derby),  Ltd.).  All  debts  and  liabilities  of  the  firm 
are  undertaken  by,  and  all  debts  due  to  the  firm  are  to  be  paid  to, 
the  company.  The  directors  are  Mr.  C.  A.  Newton,  Mr.  R.  Newton 
and  Mr.  11.  Newton,  and  the  constitution  and  control  of  the  busi- 
ness will  be  precisely  as  heretofore,  the  alteration  not  in  any  way 
interfering  with  the  management  or  scope  of  the  undertaking. 

Larger  premises  at  329,  Lord  Street,  Southport,  have  been  opened 
by  Messes.  T.  Wainwrioht  &  Sons,  Ltd.,  electricians. 

Italy. — An  agent  in  Milan  desires  to  represent  United 
Kingdom  manufacturers  of  parts  of  electrical  and  mechanical  plant. 
Inquiries  should  be  addressed  to  the  British  Consulate,  Milan. 


LIGHTING  and  POWER  NOTES. 


Australia. — According  to  the  Sydney  Evening  News, 
an  agreement  was  practically  reached  between  the  North  Sydney 
Council  and  Sydney  City  Council,  for  the  latter  to  carry  out  the 
electric  lighting  in  North  Sydney. 

The  proposal  for  the  Sydney  Council  to  purchase  a  coal  mine 
has  now  been  abandoned. 

Singleton  (N.S.W.)  is  considering  the  question  of  an  E.L. 
installation,  and  two  estimates  have  been  obtained. 

Barkino;. — New  Plant. — The  Electricity  and  Tram- 
ways Committee  has  adopted  the  recommendation  of  the  acting 
electrical  engineer  for  the  installation  of  a  1,000-KW.  Ljungstrom 
turbine  set  at  the  electricity  works. 

Barrow. — Loan  Sanction. — The  L.G.B.  has  sanctioned 

the  borrowing  of  £12,500  for  the  electricity  undertaking.  The 
Council  approved  of  £124  being  distributed  amongst  the  staff  ol 
the  electricity  works  as  remuneration  for  the  extra  work  thrown 
upon  it  in  connection  with  the  extensions  carried  out  during 
the  past  18  months. 

Blackburn. — The  T.C.  has  decided  to  apply  to  the 
B.  of  T.  for  consent  to  the  construction  of  a  generating  station  on 
land  at  Whitebirk  recently  leased  by  the  Corporation, 

Boston. — E.L.    Scheme. — The    R.D.C.    has,    on    the 

invitation  of  the  B.  of  T.,  decided  to  send  representatives  to  confer 
with  other  interested  parties  on  the  proposed  E.L.  scheme  for 
the  district. 

Cahlr  (Co.  Tipperary).— Proposed  E.L.— A  public 

meeting  has  considered  proposed  increases  in  the  prices  of  gas,  and 
decided  to  form  a  company  for  the  introduction  of  electric  lighting. 
A  committee  was  appointed  to  deal  with  the  matter. 

Chelmsford.— Restricted    Lighting. — The    Electric 

Supply  Corporation,  Ltd.,  has  offered  a  rebate  of  £112  in  respect 
of  the  public  lighting  account  for  the  quarter  ending  December 
31st,  on  account  of  the  restricted  lighting. 

Colne. — A  Sub-Committee  of  the  T.C.  is  considering 
the  question  of  adopting  an  optional  system  of  charging  for  elec- 
tricity on  the  rateable  value  basis,  with  a  secondary  charge  of,  eay, 
Jd.  per  unit  for  current  consumed  through  one  meter  for  all 
purposes. 

Croydon. — The  charge  for  electrical  energy  for  lighting 
on  the  flat  rate  has  been  increased  by  Jd.  to  4d.  per  unit  as  from 
March  2."ith.  It  was  stated  that  the  increased  cost  of  coal  was 
equivalent  to  an  increase  of  £9.000  per  annum  ;  the  extra  charge 
would  bring  in  £3,000  to  £3,.500.  The  Committee  is  going  into 
the  question  of  increasing  the  charge  to  the  tramways,  which 
it  is  believed,  with  one  exception  only,  is  the  lowest  in  the 
kingdom. 

Darlino'ton. — Proposed  Loan. — A  loan  of  £.3,400,  to 

cover  the  cost  of  additional  plant  required  for  the  proposed  supply 
to  the  North-Eastern  Railway  Co.,  has  been  applied  for  by 
the  T.C. 

Dublin. — Electricity  Report. — In  compliance  with 
the  resolution  of  the  T.C,  the  city  treasurer  and  city  accountant 
have  issued  a  report  on  the  financial  side  of  the  Corporation  elec- 
tricity undertaking  for  the  seven  years  ended  March  3l6t,  1914. 
This  contains  a  great  many  figures,  from  which  we  abstract  the 
following  :— Total  capital  borrowed,  £790,717;  indebtedness, 
£592,844.  Deficits  since  1907-8  total  £16,270  and  surpluses 
£30,814.  The  amount  paid  by  levy  from  the  rates  was  £4,147, 
and  paid  by  the  undertaking  in  relief  of  rates.  £,"),500.  The  con- 
sumers increased  from  1,687  in  1908  to  6,372  in  1914,  and  the 
units  sold  from  2,720,226  to  7,091.720  in  1914. 

During  the  seven  years  to  March,  1914,  £299,811  was  expended 
on  capital  account.  The  total  amount  levied  upon  the  rates  since 
the  inception  of  the  undertaking  in  1891  was  £52,174,  the  net 
amount  standing  at  £46,674  for  23i  years.  In  the  last  10  years 
no  charge  has  been  made  on  the  rates,  and  some  £1,363  has  been 
paid  in  relief  of  them.  In  the  five  years  to  1913-14  the  revenue 
from  consumers  rose  from  £38,354  to  £87,810  ;  for  the  year 
1914-15  to  March  ISth  receipts  from  private  consumers  (excluding 
Corporation  departments)  amounted  to  £85,733,  an  increase  of 
£10,813  on  the  corresponding  figure  of  the  previous  year. 

While  power  and  heating  supplies  increased  to  over  43  per 
cent,  of  the  private  supply  in  l'.nS-14,  the  load  factor  only 
increased  from  13'47  to  13'.i9  during  seven  years,  and  the  reporters 
suggest  consideration  of  the  regulation  of  the  proportion  of  the 
power  and  heating  supply,  and  the  possibility  of  some  difTorcntiation 
in  power  rates  to  ensure  that  current  ."ihall  be  sold  at  an  economical 
figure.  They  also  agree  with  the  proposed  temporary  increase  in 
price  put  forward  by  the  Electricity  Committee. 

(.illinirham  (hcnt).— Owing  to  the  increased  cost  of 

fuel,  ka..  the  T.C.  haP,  from  April  let,  increased  all   ratts  for  cur- 
rent for  lighting  by  id.  per  unit. 

Messrs.  E.  J.  &  W.  Goldsmith  have  asked  for  an  estimate  for 
the  cost  of  connecting  the  Rainham  Cement  Works  with  the 
mains. 


612 


THE    ELECTRICAL    REVIEW.      [Voi.  ?«.  no.  1,950,  apbii,  9, 1915. 


Elland.  —  The  Council  has  advanced  the  price  of 
current  for  lierhtingr  pnrpoees,  and  the  prices  for  power  aupply  will 
probably  have  to  be  increased. 

Hereford.— Proposed    Loans. — The    T.C.    has   been 

informed  that  the  application  for  a  loan  of  £1,000  for  services, 
cannot  at  the  present  time  be  sanctioned,  and  in  consequence  no 
connections  will  be  made  until  the  end  of  the  war  to  premises  where 
mains  do  not  already  exist.  A  further  loan  of  fS.OOO  for  plant 
extensions  was  about  to  be  a^ked  for,  but  has  been  abandoned. 

Heywood. — Loan  Sanction. — The  L.G.B.  has  sanc- 
tioned the  borrowing  of  £6,440  for  electricity  purposes. 

Holuifirth.— E.L.  Scheme.— The  U.D.C.  has  defined 
the  compulsory  area  on  which  work  should  be  commenced  under 
the  electric  lierhtine  order,  and  has  also  decided  that  the  building 
of  the  generating  station  should  be  let  by  tender  in  one  contract. 

Irish  Water  Power  Scliemes. — A    private    company 

has  been  formed  to  carry  out  extensive  electric  supply  schemes  at 
Belleek  in  the  north,  where  the  waters  of  Lough  Erne  would  be 
used,  and  at  Limerick,  in  the  south,  where  it  is  proposed  to  utilise 
the  River  Shannon. 

Japan. — The  Japanese  Department  of  Communications 
has  just  issued  a  revised  series  of  regulations  in  connection  with 
electrical  undertakings  in  Japan,  particularly  those  connected  with 
the  generation  and  distribution  of  electrical  energy  for  power 
purposes.  Among  the  new  reeulations  are  conditions  with  regard 
to  standard  periodicities  and  distribution  pressure,  provision  for  the 
transmission  of  current  from  one  system  to  another  in  case  of 
breakdown,  simpler  formalities  for  the  conveyance  of  power  plants 
in  accordance  with  the  Factory  Mortgage  Law,  and  the  stricter 
enforcement  of  the  ofScial  inspection  of  private  companies,  power 
distribution,  and  supply  terms  and  procedure. 

■  Rei(>'lileT. — The  T.C.  has  decided,  in  response  to  the 
L.G.B.  circular  endorsing  the  requirements  of  the  Committee  of 
Imperial  Defence  for  more  army  reoruite,  to  permit  those  of  its 
servants  who  arenotabsolutely  indispeneableto  enlist  or  enter  urgent 
Government  services,  and  that  no  men  of  military  age,  unless  they 
have  been  reiected  in  respect  of  army  service  within  a  month 
previous  to  the  application,  should  be  accepted  for  employment  in 
the  Council's  works  departments. 

The  Electricity,  Gas  and  Water  Committees  have  been  instructed 
to  confer  as  to  the  best  means  of  avoiding  a  danger  arising  out  of 
the  possibility  of  the  fusing  of  gas  mains  which  are  laid  near 
electricity  cables  ;  it  was  reported  that  recently  an  IS -in.  trunk 
gas  main  had  been  fused  near  a  large  works  in  the  town. 

RinirstOAVii. — Electric      Supply     Arbitration. — 

Last  week  Mr.  Justice  Barton,  in  the  Chancery  Division  of  the 
Irish  High  Court,  granted  an  application  by  the  Dublin  Southern 
District  Electric  Supply  Co.,  Ltd.,  making  an  arbitrator's  award  as 
to  the  payment  of  £3,608,  as  the  price  to  be  given  by  the  Kings- 
town Urban  Council  for  the  electric  lighting  undertaking  a  rule  of 
Court.  The  solicitors  for  the  Dublin  Southern  District  Electric 
Supply  Co.,  writing  to  the  Dublin  Press,  point  out  that  the  Arbi- 
trator by  his  award  decided  that  the  Kingstown  Council  should 
pay  £3,608  for  the  undertaking  ;  the  Arbitrator's  fees,  amount- 
ing to  £183  ;  and  the  costs  of.  and  incidental  to,  the  arbitration 
proceedings  and  the  award.  Further,  it  was  pointed  out  that  the 
Kingstown  Council,  notwithstanding  the  fact  that  a  letter  had 
been  written  to  its  solicitors  that  the  deed  of  transfer  would  be 
returned  approved  of  immediately  the  order  was  obtained,  filed  an 
affidavit  to  prevent  the  obtaining  of  an  order,  thereby  compelling 
the  company  to  bring  the  motion  which  had  been  decided  by  Mr. 
Justice  Barton.  The  costs  against  the  Council,  and  their  own 
costs,  will  amount  to  £30. 

Levton. — Xew  Plant. — Application  is  to  be  made  to 
the  L.G.B.  for  sanction  to  borrow  £1,000  in  respect  of  new  ser- 
vices. The  Electric  Lighting  Sub-Committee  has  had  under  con- 
sideration a  report  of  the  electrical  engineer  in  regard  to  the 
necessity  of  providing  additional  plant  at  the  generating  station, 
at  a  oost  of  £17,158,  and  in  oonneotion  therewith  an  offer  of  the 
Haokney  B.C.  to  give  a  bulk  supply.  The  Council  has  decided  on 
the  provision  of  additional  plant  as  recommended  by  the  engineer. 

.  London.— Woolwich. — The  B.C.  has  received  a  letter 
ttom  the  L.C.C.  with  regard  to  the  application  for  the  balance  of 
the  loans  required  in  connection  with  Globe  Lane  works  extension. 
In  this  letter  the  County  Council's  Finance  Sub-Committee  states 
that  it  is  now  in  a  position  to  deal  with  the  Borough  Council's 
application  for  £35,000,  but  that  the  balance  (£13,000)  will  have 
to  stand  over  until  a  more  detailed  statement  is  supplied  by  the 
Borough  Council,  showing  how  the  total  estimated  cost  of  these 
exteasions,  which  amounts  to  no  less  than  £77,000,  is  arrived  at. 
From  a  statement  of  the  loans  to  be  dealt  with,  it  appears  that 
the  total  amount  of  loans  granted  for  42  and  39  years  for  plant 
and  machinery  is  £64,732,  and  the  condition  proposed  to  be 
attached  to  the  Council's  loan  sanction  is  that  the  amount  out- 
standing at  April  Ist,  1920,  ia  respeotof  this  sum  be  repaid  within 
one-half  of  the  periods  then  unexpired  of  the  loans  in  which  the 
amount  in  question  is  included.  Subject  to  this  condition,  the 
SubCommittea  has  agreed  to  recommend  sanction  to  the  borrow- 
ing of  £35,000,  a?  follows  :— Buildings,  £9,000,  30  years  ;  plant  and 
machinery,  £26,000,  15  years.  The  Finance  Committee  of  the  B.C. 
recommends  the  Council  to  accapt  the  conditions  attached  to  the 


County  Council's  sanction  to  the  £35,000,  it  being  understood  that 
no  further  conditions  will  be  imposed  when  the  further  balance  of 
£13,000  yet  required  is  dealt  with.  At  a  meeting  of  the  B.C.  this 
recommendation  was  agreed  to.  H  M.  Office  of  Works  has  given 
the  B.C.  permission  to  wire  some  200  houses,  forming  a  portion  of 
the  Government  housing  scheme  at  Eltham,  and  to  provide  the 
necessary  fittings,  including  lamps.  Application  is  to  be  made  to 
the  L.C.C.  for  sanction  to  borrow  £2.172,  the  cost  of  carrying  out 
the  work.  In  addition,  it  will  cost  £44;;  to  provide  the  necessary 
transformer,  kiosk  and  services. 

Kensington. — The  General  Purposes  Committee  of  the  B.C.  has 
considered  a  letter  from  the  Netting  Hill  Electric  Lighting  Co. 
relative  to  a  proposal  to  increase  the  price  of  current  from  5d.  to 
5  id.  per  unit,  and  suggests  that  this  should  be  assented  to  by  the 
Council. 

Maid.stone. — Increased    Charges.  —  The    T.C.    has 

decided  owing  to  the  extra  oost  of  coal,  to  increase  the  price 
of  current  for  lighting  and  heating  by  '\i.  per  unit  from  April  Ist, 
and  by  id.  for  power  as  from  January  1st. 

Manchester.  —  A  letter  has  been  received  from  the 
LG.B.  stating  that  the  Sanction  issued  on  August  15th,  1908, 
authorising  the  borrowing  of  £1,000  for  the  purposes  of  the 
electricity  undertaking,  has  been  cancelled. 

Richniond-on-Thanies.— The  Electric  Supply  Co.  has 
informed  the  B.  of  G.  that  the  price  of  current  has  been  increased 
by  10  per  cent. 

Salford. — Great  dissatisfaction  is  felt  by  the  inhabitants 
in  connection  with  the  lighting  of  the  streets  of  the  borough,  and 
the  attention  of  the  Military  Authorities  has  been  called  to  the 
state  of  affairs. 

The  Electricity  Committee  has  given  instructions  that  no  further 
extensions  of  mains  and  services  be  carried  out  during  the  war 
except  in  those  cases  where,  in  the  opinion  of  the  electrical 
engineer,  they  are  absolutely  necessary. 

Sheffield. — L.G.B.  Inquiry. — An  inquiry  was  held  on 
the  31st  ult.  relative  to  the  Corporation's  application  for  sanction 
to  borrow  £164,:i73  for  extensions  to  the  electricity  works  and 
plant,  to  enable  it  to  supply  much  needed  assistance  to  the  large 
armament  works  which  stre  now  engaged  at  top  pressure  on 
Government  orders. 

South  Africa. — A  ratepayers'  meeting  has  been  called 
for  April  23rd  to  adopt  a  resolution  to  borrow  £15,000  for  providing 
for  the  cost  of  the  hydro-electric  scheme  at  Worcester,  Cape 
Province. 

The  East  London  (Cape  Province)  T.C.  proposes  to  spend  £20,034 
on  the  electricity  supply  undertaking  for  extensions  and  additions 
at  the  power  station  and  to  the  distribution  system. 

The  Wellington  (Gape  Province)  Munijipality  proposes  to  borrow 
the  sum  of  £1,500  for  extensions  to  the  electric  light  works  and  the 
purchase  of  fittings  and  accessories. 

Southampton. — Year's  Estimates. — The  estimates  of 

the  Electricity  Committee  show  that  it  is  expected  to  receive 
£53,860  from  the  sale  of  energy,  meter  rents,  and  miscellaneous 
receipts  during  the  ensuing  year.  This  represents  an  increase  of 
£758,  as  compared  with  the  actual  amount  received  during  1914- 
15,  and  a  decrease  of  £3.611  as  compared  with  the  estimate  for  that 
year.  Expenditure  during  the  next  12  months  is  estimated  at 
£36,408,  leaving  a  gross  profit  of  £17,452,  as  against  £19,940  for 
1914-15,  and  for  which  the  estimate  was  £21,201.  From  this 
amount  has  to  be  deducted  £16,254  in  respect  of  interest  and  re- 
demption charges,  and  £1,100  for  spscial  expenditure,  leaving  £98 
available  for  appropriation.  This  figure  compares  with  £230 
during  1914-15,  and  £1,94>»  the  estimate  for  that  period.  The  Elec- 
tricity Committee  is  considering  the  question  of  extinguishing 
street  lamps  at  midnight  between  March  and  September, 

Stockton-on-Tees. — L.G.B.  Inquiry. — An  inquiry  was 
held  on  March  30  th  into  the  application  by  the  T.C.  for  sanction 
to  a  loan  of  £10,100  for  mains,  services,  and  rotary  converters,  ko. 
There  was  no  opposition,  and  it  was  explained  that  current  was 
being  largely  supplied  to  shipyards  and  works  engaged  on  Govern- 
ment work,  and  that  the  extension  of  plant  was  urgent. 

Swansea. — An  official  inspection  has  been  held  of  the 
new  three-phase  plant  at  the  electricity  works,  estimated  to  have 
cost  in  all  some  £40,000.  The  Mayor  started  up  a  new  Curtis 
turbine  set. 

Torpoint. — E.L.  Scheme  Inaugurated. — The  public 

lighting  scheme  of  the  Torpoint  Electrical  Supply  Co.  having  been 
completed,  the  new  generating  station  was  opened  by  Lady  Beatrice 
Pole-Carew  on  the  Slst  ult.  The  constructional  work  was  carried 
out  by  Messrs.  Brooking  &  Co.,  of  Exeter,  and  about  90  public  lamps 
are  to  be  lighted. 

Tpper  Greetland.— The  Yorkshire  E.P.  Co.  has 
applied  to  the  B.  of  T.  for  consent  to  the  erection  of  overhead  lines 
in  the  district  for  the  supply  of  current  at  a  pressure  of  400  volts. 

Veneznela. — La  Gompania  Electro-Industrial  de  Bar- 
qnisemeto  is  the  name  of  a  new  undertaking  that  has  lately  been 
organised,  with  a  capital  of  £20,000,  to  establish  an  electric  light- 
ing station  and  ioe-making  plant  in  the  town  of  Barquisemeto, 
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Worthius'. — Public  Lightin«,  &c. — The  Electricity 
Committee  of  the  T.C.  has  been  consideriner  the  question  of  revising 
the  charp^es  for  electricity  supplied  for  public  lighting.  The 
Highways  Committee  has  agreed  to  a  new  arrangement  for  paying 
the  actual  capital  and  maintenance  charges  on  so  much  of  the 
plant  as  is  provided  for  public  lighting  purposes  plus  the  actual 
running  cost  of  prodacing  the  current  supplied.  Had  this  system 
of  charging  been  in  operating  during  the  whole  of  the  past 
financial  year  it  would  have  meant  a  saving  of  £242,  as 
compared  with  the  system  of  charging  a  flat  rate.  The  expen- 
diture on  thii  electric  light  account  during  the  past  year 
totalled  £11,4117,  the  income  amounted  to  £11,453;  an  estimated 
surplus  of  £617  became  an  actual  deficiency  of  £44.  In  the 
financial  year  ending  March,  1914,  the  undertaking  contributed 
£500  of  its  surplus  to  the  district  fund  for  the  reduction  of 
the  rate. 

Worcester. — L.G.B.  Inquiky. — Mr.  H.  R.  Hooper 
resumed  the  inquiry  last  week  into  the  application  of  the  City 
Council  for  sanction  to  borrow  £5,250,  £1,97.3  and  £800  for  pur- 
poses of  the  electricity  undertaking.  The  inquiry  was  adjourned 
for  the  preparation  of  particulars  of  the  expenditure  on  loans 
previously  granted.  The  inspector  stated  that  the  Treasury  would 
not  sanction  loans  for  any  extension  of  the  undertaking  unless  it 
was  necessary  for  war  purposes,  and  pointed  out  there  was  an 
excess  expenditure  on  loans  of  £1,959,  which  was  as  far  as  they 
could  deal  with  the  application  ;  the  other  part  must  stand  over. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — Twenty -six  municipalities  in  the  Melbourne 
area  have  held  a  conference  to  discuss  the  question  of  damage  to 
roads  by  motor  traffic,  and  the  provision  of  means  to  regulate 
such  traffic.  A  committee  strongly  recommended  some  form  of 
special  taxation  of  motor-'buses,  which  are  the  worst  offenders, 
to  be  based,  it  was  suggested,  on  mileage  run. 

Bolton. — War  Bonuses. — A  scale  of  war  bonuses  has 
been  prepared  to  apply  to  adult  or  married  workmen  in  the  various 
Corporation  departments  whose  wages  in  any  week  do  not  exceed 
SOs.  The  bonuses  range  from  3s.  down  to  6d.,  and  their  payment 
will  involve  an  annual  expenditure  of  £3,700. 

The  Tramways  Committee  has  under  consideration  a  letter  from 
the  Electrioal  Trades  Union  making  application  on  behalf  of  those 
members  who  are  employed  in  the  tramway  department  for  an 
increase  of  5s.  a  week  in  wages. 

Brazil. — According  to  the  Financier,  the  Pernambuco 
Tramways  and  Power  Co.  has  at  length  succeeded  in  running  cars 
in  the  more  central  parts  of  the  town.  Some  considerable  time 
must  elapse  before  the  electric  tramway  system  reaches  the  suburbs 
where  it  is  much  needed,  as  the  existing  system,  which  has  been 
bought  by  the  company,  is  quite  inadequate.  An  arrangement  for 
lighting  the  city,  made  with  the  same  concern,  has  now  been  in 
operation  for  nearly  a  year,  with  satisfactory  results. 

Bristol. — Tramways  Purchase. — We  understand  that 

in  addition  to  the  gentlemen  named  in  our  issue  of  March  26th, 
Mr.  H.  Faraday  Proctor,  the  cily  electrical  engineer,  was  also 
nominated  by  Sir  John  Snell  to  take  part  in  the  joint  valuation  of 
the  sections  of  the  Bristol  tramways  which  are  purchasable  by  the 
Corporation. 

Duiiferiiiliue.  —  Tramway     Inquiry.  —  Under    the 

Private  Legislation  Procedure  Act  an  inquiry  has  been  held  in 
Edinburgh  in  connection  with  the  Dunfermline  and  District  Tram- 
ways (Exteneion)  order.  Power  wag  sought  to  construct  a  tram- 
way from  Dunfermline  to  Rosyth  by  what  was  known  as  the 
Queensferry  Road  route.  The  Burgh  of  Dunfermline  and  the 
Earl  of  Elgin  objected  to  the  scheme  on  the  ground  that  a  tram- 
way linking  up  the  same  districts  by  the  Grange  Road  route  bad 
already  been  authorised.  It  was  stated  that  in  the  event  of  the 
Grange  Road  route  not  being  constructed  the  Dunfermline  town 
planning  scheme  could  not  be  carried  out. 

After  Counsels'  addresses,  Lord  Wemyss  announced  that  subject 
to  the  adjustment  of  clauses  and  to  a  promised  addition  to  Clause  4, 
the  Commissioners  unanimously  found  the  preamble  proved.  The 
effect  of  the  addition  to  the  clause  is  that  the  company  will  con- 
struct, within  l'^  months  from  the  commencement  of  the  order, 
but  subject  to  limitations  imposed  by  war  conditions,  the  tram- 
way from  the  dockyard  gates  to  the  new  station  and  along  the 
Queensferry  Road  up  to  the  High  Street  of  Dunfermline. 

K(liubur$>'li. — According  to  the  burgh  engineer,  there 
are  in  the  city  (U  double-decked  cars  out  of  200.  With  regard  to 
the  question  of  increasing  the  number,  it  was  reported  that  a  diffi- 
culty existed  in  respect  to  the  low  roofing  of  the  existing  tramway 
sheds,  and  that  a  considerable  expense  would  be  involved  in  raising 
the  roofs  to  admit  of  any  considerable  additions  to  the  number  of 
double-decked  cars,    There  was  also  a  difficulty  as  regards  haulage, 


the  present  power  being  unequal  to  the  strain  of  carrying  on  the 
various  routes  of  the  city  a  very  large  proportion  of  double-decked 
cars.  From  inquiry  it  appeared  that  20  to  25  of  these  cars 
could  be  added  to  the  existing  number  with  very  little  difficulty, 
and  the  Tramway  Committee  of  the  T.C.  is  to  suggest  to  the  com- 
pany that  another  25  such  cars  be  put  on  the  various  routes. 

The  Tramway  Committee  is  endeavouring  to  get  a  self-propelled 
oar  for  experimental  purposes,  and  is  to  gather  information  as  to 
the  part  self-propelled  traction  might  play  in  the  city, 

Halifax. — Year's  Working. — The  income  of  the  Cor- 
poration tramways  for  the  year  ended  March  3l6t  was  £112,792,  as 
compared  with  £109,650  in  the  preceding  year.  This  is  the  largest 
figure  since  the  system  was  opened.  The  profits  amount  to  £  1 7,639, 
or  nearly  £3  000  more  than  last  year.  The  number  of  passengeia 
carried  was  20,707,071. 

The  Tramways  Committee  has  decided  to  allow  Belgian  refugees 
to  travel  free  of  charge  on  the  tramways,  and  special  passes  are 
being  issued  to  these  people. 

Manchester. — The  Special  Corporation  Committee 
appointed  to  deal  with  the  question  of  the  congested  traffic  in 
Manchester  has  held  its  first  meeting  and  elected  Aid.  J.  R.  Wilson 
(chairman  of  the  Improvements  Committee)  as  chairman,  and 
Aid.  T.  C.  Abbott,  deputy-chairman.  It  is  understood  that  of  the 
three  voluminous  reports  prepared  on  the  subject  of  traffic  con- 
gestion by  the  Improvements,  the  Watch  and  the  Tramways 
Committees,  the  report  of  the  Tramways  Committee  will  be 
first  considered.  The  first  business  meeting  of  the  new  Committee 
will  be  held  on  April  13th. 

A  resolution  is  to  come  before  the  City  Council  that  the  Tram- 
ways Committee  be  recommended  to  allow  special  constables  free 
rides  on  the  tramcara  when  going  to  or  returning  from  duty. 

It  is  understood  that  some  of  the  members  of  the  Tramways 
Workers'  Union  are  seeking  permission  to  take  a  ballot  on  the 
question  of  the  withdrawal  of  labour  in  oonsfquenoe  of  the  City 
Council's  refusal  to  grant  the  increases  in  wages  of  4s.  6d.  and 
3b.  6d.  for  carters  and  carriers  and  labourers. 

!Vewcastle-«i)on-Tyne.— Reserve  Fuxd.— At  a  meet- 
ing of  the  City  Council  on  Maroh  Slat,  it  was  seated  that  the 
reserve  and  renewals  fund  at  March  3 1st,  1914,  stood  at  £94.337, 
the  estimated  surplus  on  the  year's  working  to  March  31st,  1915, 
was  £25.350,  making  a  total  of  £119  087,  from  which  is  to  be 
deducted  expenditure  sanctioned  by  the  Council,  leaving  in  the 
reserve  and  renewals  fund  on  March  31st,  1915,  the  sum  of  £75.013, 
The  estimated  surplus  for  the  year  ending  March  Slst,  1916,  was 
£31,400,  but  since  the  last  report  was  issued  the  following  addi- 
tional estimated  expenditure  had  had  to  be  considered  : — Army 
allowance  for  dependants  (additional),  £1,516  ;  war  bonus,  £8  320  ; 
relief  of  rates,  £18,000;  additional  cost  of  fuel,  £5,000;  reduced 
interest  on  investments.  £1,000.  There  was,  therefore,  an 
estimated  deficit  of  £2,436  on  the  year's  working.  Further,  it 
would  be  necessary  to  expend  from  the  reserve  fund  a  minimum  of 
£18,000  to  keep  the  undertaking  in  a  working  condition,  and  with 
these  deductions  the  reserve  fund  at  the  close  of  the  year  would 
only  stand  at  £54,577.  It  would  be  impossible  permanently  to 
reduce  the  necessary  expenditure  on  renewals  in  future  years  below 
an  average  of  about  £25,000  to  £30,000  a  year  until  the  completion 
of  the  repayment  of  the  loans.  The  Committee  was  of  the  opinion 
that  the  reduction  of  the  reserve  fund  to  so  low  a  sum  as  £5!, 000 
was  unsafe,  and  that  the  contributions  to  the  rates  should  be  re- 
duced in  future  years  until  the  reserve  fund  was  again  built  up  to 
not  less  than  £100,000.  Alderman  Rodgers,  chairman  of  the  Com- 
mittee, in  moving  the  adoption  of  the  report,  said  the  Committee 
must  be  allowed  to  accumulate  an  adequate  reserve  fnnd.  He  sug- 
gested that  the  allowances  to  dependants  and  the  war  bonus  to 
employes  should  be  deducted  from  the  £18,000  which  it  had  been 
proposed  to  allow  towards  the  rates.  After  discussion  the  report 
was  adopted. 

Portsmouth. — The  Tramways  Committee  has  decided 
against  an  application  of  the  motormen  and  condactors  for  an 
immediate  permanent  rise  of  58.  per  week  in  wages. 

Salford. — It  is  estimated  that  the  profits  of  the  depart- 
ment will  be  lets  by  nearly  £20,000  this  year  m  compared  with 
last. 

Destination  numbers  on  the  oars  have  not  proved  satiefaotory, 
and  the  Tramways  Committee  has  decided  to  recommend  that  the 
previous  method  of  indicating  on  the  oars  both  the  route  and 
the  destination  be  reverted  to. 

Venezuela.— =-A  company  has  lately  been  formed  to 
construct  and  work  an  electric  tramway  in  the  town  of  Valencia. 
The  work  of  constructing  the  line  is  well  in  hand,  while  the 
necessary  current  will  be  supplied  from  the  plant  of  the  existing 
eleotrio  light  undertaking. 

Wiffan. — The  Home  Office  communicated  with  the 
Corporation  last  week  with  reference  to  a  proposal  not  to  run  the 
cars  on  Good  Friday,  and  pointed  out  that  the  colliers  had  decided, 
at  Lord  Kitchener's  request,  to  restrict  their  usual  holiday  and  to 
work  on  the  Friday,  and  that  they  would  be  seriously  incon- 
venienced if  the  oars  did  not  run.  At  a  epeoial  meeting  of  theTlO. 
it  was  stated  that  the  arrangements  were  made  without  knowing 
what  the  collieries  intended  to  do,  »nd  it  wae  decided  to  provide  • 
service  of  cars. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Greece. — Direct  communication  has  been  established 
between  Greece  and  Balgaria  and  between  Greece  and  Sarvia. — 
Journal  Telt-i/raji/di/ne. 

Hin:b-Si)ee(l  Cable-Cutting-. — Speaking  at  Bristol  on 
March  29th,  the  Postmaster-General  said  that  within  foar  hoars  of 
the  outbreak  of  war  we  had  severed  every  German  cable  that  ran 
from  Germany  westwards  or  eastwards  under  the  sea. 

Japan. — Direct  telegraphic  traffic  has  been  inaugurated 
between  Russia  and  Japan,  by  way  of  the  Korean  port  of  Chonjia 
and  Vladivostock. — Journal  Telegrapliiqve. 

Postal  Teleffraplis  and  Telephones.  —  An  account 

recently  issued  by  the  Post  Office  shows  that  the  gross  revenue  of 
the  British  telegraph  and  telephone  services  for  the  year  ended 
March  31st,  1914,  was  £10,468,399  ;  the  amount  paid  to  cable 
companies,  foreign  countries,  &o.,  was  £878,316  ;  telegram  moneys 
refunded  were  £3.383  :  and  the  amount  reoeived  in  respect  of 
royalties  from  the  National  Telephone  Co.,  Ltd.,  and  other  licensees 
was  £47,78i;  ;  while  services  rendered  to  other  public  departments 
without  remuneration  were  valued  at  £lll',458.  The  total  expen- 
diture, including  £l,000,00i>  for  interest  and  part  repayment  of 
capital  in  respect  of  the  purchase  of  the  National  Telephone  Co.'s 
plant,  was  £9,>'21,978,  leaving  a  debit  balance  of  £68,034. 

The  amounts  raised  for  telephone  purposes  to  date  made  a  total 
of  £17,390,01111  leaving  a  balance  of  £9,910,000  authorised  but  not 
raised.  The  excess  of  expenditure  and  interest  on  telegraph  stock 
over  telegraph  and  telephone  revenue  for  the  year  was  £339,725. 
The  capital  expended  on  the  trunk  telephone  system  amounted  to 
£7,549,963;  on  the  exchange  system  and  private  wires,  including 
£10,709, 2411  piid  to  the  National  Telephone  Co.,  to  £20,096,117; 
and  on  stores  not  allocated  to  £S00,000,  making  a  total  of 
£28,146.080. 

The  expenditure  for  the  year  on  the  telegraphs  was  £3,509,010, 
exceeding  the  income  by  £390,794  ;  including  the  interest  on  the 
purchase  price  of  the  telegraphs,  the  estimated  pension  liability, 
and  provision  for  depreciation,  the  deficiency  of  revenue  for  the 
year  was  £1,211,742, 

The  expenditure  on  the  telephone  service  was  £3,385,796,  and 
the  revenue  £6,175  372,  leaving  a  balance  of  £2,789,576  ;  after 
deducting  interest  on  loans,  pension  liability,  provision  for  depre- 
ciation, i;c.,  the  net  surplus  was  £239,111.  The  working  of  the 
exchange  system  showed  a  net  profit  of  £395,664,  and  of  the  trunk 
system  a  net  loss  of  £156  553.  The  dfficiency  on  the  telegraphs 
in  1912-13  was  £1,175,347,  and  the  surplus  on  the  telephones  in 
that  year  was  £303  343. 

Submarine  Telephones. — A  demonstration  was  given 

in  London  last  week  of  a  submarine  telephone  by  Captain  Lonis 
Sorch^,  an  American  inventor.  The  device  enables  a  diver  to 
maintain  communication  with  the  surface  in  spite  of  the  noise  in 
his  helmet  due  to  the  roaring  of  the  air  supply  and  the  pulsations 
of  the  pumps. 

TelesTains  in  Code. — The  Postmaster-General  has 
given  permission  for  the  use  of  the  authorised  codes  for  telegrams 
to  Brazil  and  French  Guiana  ;  the  only  South  American  country 
stQl  excluded  is  Dutch  Guiana. 

Turkey. — It  is  reported  that  all  English  and  French 
telephone  employe?  in  Constantinople  have  been  replaced  by 
Hungarians.  The  telephone  service  has  been  placed  in  the  charge 
of  an  Austrian,  and  the  telegraph  service  have  been  taken  over  by  a 
Hungarian. 


June  2nd.  Electric  lighting  material  for  oars  (Contract  28,187). 
Tender  box.  Railway  Offices,  Melbourne.  Particulars  at  Con- 
tractors' Room,  Spencer  Street.'  Deposit  *  per  cent,  of  amount  of 
tender. 

June  2nd.  Bogie  trucks,  wheels  and  axles  for  10  cars  of  the 
St.  Kilda-Brighton  electric  street  railway  (No.  28,621)  for  the 
Victorian  Railway  Commissioners.* 

June  15th.  Four  mechanioally-fired  boilers,  for  the  City  Council. 
Specifications  (£1  Ig.")  from  the  City  Electrical  Engineer. 

QOEENSLAND. — June  1st  (instead  of  March  16th).  P.M.6. 
Switchboard  for  Warwick.    See  "  Official  Notices  "  March  26th. 

Sydney. — May  31st.  Three  electric  battery  locomotives  for  new 
public  abattoirs,  Homebnsh,  for  the  Public  Works  Department. 

Specifications  for  the  items  marked  '  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Basinffstoke.  —  April  19th.  Corporation.  Diesel 
engine  generating  set,  motor-generator,  balancer,  underground 
cables.     See  "  Official  Notices  "  to-day. 

Bradford. — April  17th.  (a)  100  tramcar  trucks,  (b) 
200  motors,  200  controllers,  200  automatic  circuit  breakers,  for  the 
Tramway  Department.  Specifications  (a  and  b)  one  guinea  each, 
from  Tramway  Offices,  7,  Hall  Ings. 

Brig'hton. — April  12th.  Corporation.  Surface  con- 
denser.   See  "  Official  Notices  "  March  26th. 

Bristol. — April  1-tth.  Incandescent  electric  lamps  (from 
local  firms  or  from  firms  in  a  position  to  supply  from  local  stocks), 
for  the  Docks  Committee  of  the  T.C.,  from  May  Ist  to  August  3 let. 
Mr.  T.  A.  Peace,  Engineer. 

l)arIin!>'tOU. — April  2(Jtb.  Corporation.  25-ton  over- 
head traveller  and  economiser.    See  "  Official  Notices  "  to-day. 

Dundee.  —  April  28th.  Corporation.  Centrifugal 
circulating  pumps,  and  750  ft.  of  42-in.  and  30-in.  caat-iion  pipes. 
See  "  Official  Notices  "  to-day. 

lldiubur»'h, — Offers  are  wanted  for  upholding  house 
telephone  and  electric  bell  installations  throughout  the  city 
properties.     Superintendent  of  Works,  City  Chambers. 

Offers  are  also  wanted  to  supply  electrical  material  for  interior 
wiring  and  jointing,  and  insulating  material  for  electricity  supply 
cables.     Resident  Electrical  Engineer,  Dawar  Place. 

Glasii'ow. — April  16th.  Corporation.  Cables,  meters, 
carbons.     See  "  Official  Notices  "  to-day. 

April  13  th.  Corporation.  Six  or  twelve  mouths'  supply  of 
V  I  R,  cables,  for  the  Tramways  Department.  Specifications  from 
Mr.  J.  Dilrymple,  General  Manager,  46,  Bath  Street. 

London. — Southwark. — April  14th.  Cable  and  meters, 
for  the  Borough  Council.     See  "  Official  Notices  "  April  2nd. 

nouutaiu  .4sh.  —  April  26th.  U.D.C.  Sub-station 
building,  b.h.t.  underground  cables,  l.t.  overhead  lines  and  public 
lighting,  E.H.T.  switchgear,  L  T.  switchgear  and  transformers,  for 
Abercynon.     See  "  Official  Notices  "  to-day, 

Mauchester. — April  14th.  Corporation.  Three  1,250- 
K.v.A.  static  transformers.     See  "  Official  Notices  "  April  2nd. 

Ithondda. — April  1 7th.  U.D.C.  Installation,  83  wiring 
points,  88  lighting  points,  at  the  Council  Offices,  Pentre.  See 
"  Official  Notices  "  April  2nd. 

Sheffield. — April  12th.  Supply  of  motor-van  (petrol  or 
electric)  to  carry  one  ton,  for  the  Corporation,  Specification  (lOs.) 
from  the  Cleansing  Superintendent,  Town  Hall. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aldershot.— April  20th.  U.D.C.  One  400-kw.  d.c. 
turbine  set.  complete  with  surface  condenser  and  circulating 
pumpj,  kn.  One  water-tube  boiler  with  chain-grate  stoker.  See 
"  Official  Notices  "  March  26th. 

May  4th.  Sieam  and  other  pipework.  Water-softening  plant. 
See  "  Official  Notices  "  March  26th. 

Australia. — Melboueke. — April  I'.ith.     13,560  yards 

of  lead-covered  cable,  and  13  tons  of  bare  hard-drawn  copper  cable, 
for  the  City  Council     See  '■  Official  Notices '"  March  26th. 

April  21st.  1  O27,','00  arc  lamp  carbons,  for  the  Melbourne  City 
Council.    See  "Official  Notices'"  to-day. 

May  19th,  Electric  signals  and  spare  parts  (Contract  28,.i91). 
track  transformers  (Contract  28,359),  electric  train  stops  (Contract 
28,590)  all  for  a  period  of  five  years.  Particulars  at  Contractors' 
Room,  Spencer  Street.* 

Miy  19  ih. — Machine  tools  and  equipment,  and  sprinkler,  for  the 
Melbourne,  Brunswick  and  Coburg  Tramways  Trust.  Speoifioations, 
&c.,  £2  23.  each,  from  the  Engineer's  office,  Sydney  Road,  Coburg. 


CLOSED. 

Australia. — The  Prahran  and  Malvern  Tramways  Trust 
has  accepted  the  following  contracts  : — 

Contract  No.  01  .bo'ster  and  switch  gear),  Messrs.  Koyes  Bros.  Pty.,  Ltd., 

Melbourne,  ±'920. 
Contract  No.  62  ibattery>,  Messrs.  Elder.  Smith  4  Co.,  Ltd.,  £2,317. 

Batley. — The  Corporation   has  accepted  the  following 

tenders  :  — 

Brush  EJectrical  Eogineering  Co.,  Ltd. — Transformers. 
British  Thomson-Houston  Co.,  Ltd.— Switchgear. 

Burton-on-Trent.  —  Two  stokers  and  self-cleaning 
compressed-air  furnaces  have  been  ordered  from  Messrs.  Ed.  Bennis 
and  Co.,  Ltd.,  for  the  Corporation  electricity  station.  This  is  a 
repeat  order. 

Croydon.— The  tender  of  Messrs.  Callender's  Cable  and 
Construction  Co.  has  been  accepted  by  the  Council  for  12  months' 
supply  of  cables.  The  contract  will  provide  for  payment  on  a 
sliding  scale  based  upon  the  market  price  of  copper. 
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Dudley. — The  Lighting  Committee  has  accepted  the 
tender  of  the  Earl  of  Dudley,  for  a  12  months'  enpply  of  steam 
ooal,  at  178.  lid.  per  ton. 

(;illiii!>-liam  (Rent). — The  T.C.  has  accepted  the  tender 
of  Messrs.  Spencer,  Whatley,  Ltd.,  for  300  tons  of  Nottingham 
Blaok  (through  about  2-in.  screens),  for  the  electricity  works,  at 
£1  39.  per  ton  ;  and  if  the  whole  of  thi<  cannot  be  supplied,  to 
obtain  the  remainder  from  Messrs.  Myers,  Eose  *:  Co.,  at  £1  33.  6d. 
per  ton. 

<«laS|2,'0W. — The  Electricity  Committee  has  recommended 
for  acceptance  the  offer  of  Measre.  John  BenniP,  Ltd.,  at  £323,  for 
the  erection  of  an  electric  hoist  in  the  premises  of  Messrs.  Burton, 
Son  &  Sanders,  Ltd.,  Kinning  Park. 

GriiHSUy. — The  Public  Lighting  Committee  of  the 
Town  Council  has  accepted  the  tender  of  Messrs.  Johnson  and 
Phillips,  Ltd.,  at  £2'./6  lOi.,  for  a  supply  of  cable. 

Halit'iiY. — The  B.  of  G.  has  accepted  the  tender  of  the 
Gath  Electrical  Engineering  Co.  for  electrical  fittings. 

Iludderstielil. — An  order  has  been  placed  with  Messrs. 
Elward  Bennis  A:  Co.,  Ltd.,  for  four  pairs  ot  chafn-grate  stokers, 
each  grate  i  ft.  3  in.  by  12  ft.  4i  in.  ceatres.  for  S ,  rling  water-tube 
boilers,  for  the  Corporation  electricity  work  . 

Ilford. — The  U.D.C.  has  made  a  contract  with  the 
British  Thomson-Houston  Co.,  Ltd.,  for  12  months'  supply  of  their 
electricity  meters. 

Leytoii. — The  Education  Committee  has  accepted  the 
tender  of  Messrs.  E.  H.  Grimshaw  A:  Sons  and  Mr.  H.  H.  Taylor 
for  carrying  ont  electric  light  repairs  to  the  various  schools  in  the 
district  during  the  ensuing  12  mouths. 

Liverpool. — The  Electricity  Committee  proposes  to 
accept  the  tender  of  Messrs.  Babcock  &  Wilcox,  Ltd.,  for  three 
water-tube  bailers  and  accessories,  with  coal  and  ash-handling 
plant,  &c.,  for  the  Lister  Drive  power  station  ;  also  the  tender  of 
Messrs.  E  Green  i:  Son,  Ltd.,  for  three  economisers  and  accessories. 
The  Committee  also  proposes  to  accept  the  following  tenders  for 
annaal  supplies  to  the  Tramways  Department ; — 

Lubricating  oils  aod  greases. — Vacuum  Oil  Co.,  Ltd. ;  Matthew.  Wells 
and  Co.,  Ltd. 

And    the    following  for   similar    supplies    to    the    Electricity 

Depirtment  : — 

Lubricating  oils. — Vacuum  Oil  Co.,  Ltd. ;  Henry  Wells  Oil  Co.,  Ltd. 
Electric  (i'.ting'i  and  sunaries.— Sjkes  &  Sugden,  Ltd.,  10  items;  B.L  and 

Helsby   Cables,   Ltd.,  seven  items;    British  Eteciric  Calibrated  Fuse 

Co.,  one  item;   Simplex  Conduits,  Ltd.,  11  items. 

The  tender  of  the  Staveley  Coal  and  Iron  Co.,  Ltd.,  has  been 
accepted  for  the  supply  of  cast-iron  circulating  water  pipes  to 
the  Lister  Drive  power  station. 

London. — War  Office  — A  contract  for  one  ;300-i'..h  p. 
Hick-Diesel  engine  has  been  placed  with  Messrs.  Hick-Diesel  Oil 
Engines,  Ltd. 

L.C.C — The  Eiuoation  Committee  has  accepted  the  tender  of  the 
Linoashire  Dynamo  &  Motor  Co.,  L'-.d.,  at  £36  lOs.,  for  a  ."j-h.p. 
electric  motor  for  driving  the  virions  machines  at  the  Shoreditch 
Technical  Institute. 

Manclie.ster. — The  Education  Committee  has  accepted 
the  tender  of  Messrs.  R.  Saddon  &  Sons  for  electric  lighting  at  the 
Alice  Briggs  Home. 

The  following  tenders  have  been  accepted  by  the  Electricity 
Committee  : — 

Six  superheaters.— Heenan  &  Froude,  Ltd. 
Two  low-pressure  circulating  water  pumps.— Gwynnes,  Ltd. 
.     Three  reactanoe  coils.— Siemens  Bros.  Dynamo  Works,  Ltd. 
Cable. — Siemens  Bros.  &  Co.,  Ltd. 

The  Sanitary  Committee  has  accepted  the  tender  of  Messrs. 
Maitland  &  Co.  for  the  electric  lighting  at  the  new  ward  pavilions 
at  Monsall  Hospital. 

Meter  Contracts. — Messrs.  Ferranti,  Ltd.,  have  recently 
obtained  contracts  as  follows  for  metsre,  the  contract  in  each  case 
being  for  the  year  ending  March,  191ii  : — 

Bristol  Corporation,  c.c.  meters. 

Croydon  Corporation,  c.o.  and  a.o.  prepayment  meters. 

Hammersmith  Borough  Council,  a.c.  prepayment  meters. 

Ilford  District  Council,  o.c.  meters. 

Londonderry  Corporation,  c.o.  meters. 

Plymouth  Corjjoration,  a.c.  meters. 

Whitehaven  Corporation,  c.c.  meters. 

Xnneaton. — The  tender  of  Mr.  George  Smith  has  been 
accepted  by  the  Council  for  the  supply,  during  the  ensuing  IL' 
months,  of  2,000  tons  Ansley  Hall  Smudge  coal,  at  Us.  9d.  per  ton, 
to  the  electricity  works. 

Iticliniond-on-Tlianies. — The  Richmond,  Heston  and 
Isleworth  .loint  Hospital  Board  has  accepted  the  tender  of  Mr.  D.J. 
MacDonald,  of  Hoanslow,  for  maintenance  of  the  electrical 
installation  at  the  hospital. 

Salford. — Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd., 
have  again  scoured  the  contract  for  the  annual  supply  of  Wotan, 
tantalum,  and  carbon-filament  lamps  to  the  Corporation  Tramways 
Department. 


The  following  tenders  have  been  accepted  for  the  purchase  of 
scrap  metal  at  the  electricity  station  : — 

S.  Openshaw.— Oldarc  lamps,  approx.  value  of  contract,  £31. 

J.  H.  Broomhead. — Heavy  cast-iron,  light  wrought-iron  and  heavy  wrought 
steel,  ,£18  4s. 

J.  Livesev.— Copper,  lead  and  light  brass,  £367  7s.  6d. 

J.  E.  Peach  &  S  ns.  — Heavy  bra-e,  burnt  cast-iron  and  rubber,  £46  10b. 

T   Mitchell  &  Soas,  Ltd.— Motor.driven  boiler  feed  pump,  £40. 

8.  0pen-)h*w.— Ste*m  feed-water  heater,  £5. 

A.  Learoyd.  -8atte-y  r,f  aooumalators,  about  80  tons  disused  accumulator 
plates,  connecting  bars,  &c  ,  wood  Btillages,  glass  and  poroe'ain  insu- 
latnrs,  battery  booiter  and  swicobgeir,  and  two  balancers  and  switch- 
gear,  £706. 

T.  Mitchell  &  Sons. — Seven  old  electric  motors,  £49. 

The  following  tenders  have  also  been  accepted  :  — 
Pendleton  I-onworks  Co. — Steel  work  for  car  dep6t  extension,  £1,480. 
HadHeld's,  Ltd.— Axles,  wheel  tires  and  wheel  centres,  £1,188. 

Walthanistow. — The  U.D.C.  has  renewed  its  contract 
for  the  next  12  months  for  S.P.  and  D.P.  5  and  10-amp.  tumbler 
switches,  with  Messrs.  J.  H.  Tucker  &  Co, 

Walton-on-Tlianies. — Messrs.  R.  Langston-Jones  &  Co. 
have  secured  the  contract  for  the  lighting  and  equipment  for  the 
new  cinema  for  the  Walton-on-Thames  Cinema  Co.,  Ltd.,  at  £251. 

Watford. — The  P^lectrical  Apparatus  Co.  have  withdrawn 
their  previous  tender  for  200  meters,  and  the  electrical  engineer 
has  been  authorised  to  purchase  the  same  number  from  the  firm  at 
the  scheduled  prices,  to  be  taken  when  required  during  a  period  of 
two  years.  The  tender  of  the  British  Westinghouse  Co.  has  been 
accepted  for  the  supply  of  350  larger  size  meters  at  scheduled 
prices,  to  be  supplied  over  a  period  of  two  years  also. 

The  Electricity  Committee  has  refused  to  grant  a  request  from 
Messrs.  Cory  &■  Son,  Ltd.,  for  an  increase  in  the  price  of  coal  under 
contract. 


FORTHCOMING    EVENTS. 


Association  of  Engineers-in-Charge.— Saturday,  April  10th.     Social   and 

D&DC6 

Wednesday,  April  14th.  At  7  31  p.m.  At  St.  B  ide's  Institute,  Bride 
Lane,  E.C.     Paper  on  "Autogenous  Welding,"  by  Mr.  L.  M.  Fox. 

North  of  England    Institute  of  Mining  and    Mechanical  Engineers.— 

Baturday.  April  10th.    At  2  p.m.    At  wood   Memorial  Hall,  isewcastle. 

Discussion  on  various  papers. 
Boyal  Institution  ot  Great  Britain,— Monday,  April  12l,h.     At  6  p.m.    At 

Albemarle  Street,  W.     tieneral  Meeting. 
Institution  of  Civil  Engineers.— Tuesday.  April  IBth.    At  8  pm.    At  Great 

George  Street,  8.  W.     Paper  on  "  Impact  Coefficients  f  jr  Railway  Girders," 

by  Mr.  C.  W.  Anderson. 
Institution  of    Electrical    Engineers.— Thursday,  April  16th.     At  8  p.m. 

At  Victoria  Embankment,   W.C.     Paper  on  "The  Power  Supply  of  the 

Central  Mining- Rand  Mines  Group,"  by  Mr.  J.  H.  Rider. 

(Manchester  Local  Section).— Tuesday,  April   13.h.      At  7  80  p.m. 

At  Engineers'  Club,  17,  Albert  Bciuare.    Mr.  Rider's  paper  aa  above. 

(Scottish  Local  Sectioni.— Tuesday,  April  I8th.  At  8  p.m.  At 
207,  Bitn  acreet,  GUegow.  annual  General  Meeting.  Paper  on  "Power 
Plant  Testiog,"  by  Mr.  W.  M.  Selvey. 

(Students'  Section).- Wednesdav.  April  14th.  At  7.S0  p.m.  At 
Victoria  Kmbankmen',  W.C.    Paper  on  "The  Electric  Drive  ol  Rolling 

Mills,"  by  Mr.  J.  M.  Heslop. 

iBirmingbam  Local  Section). -Wednesday,  April  14th.  At  7.80  p  m. 
At  Universiiy,  Edmund  Street.  Paper  on  "The  Power  Supply  of  the 
Central  Mining— Rand  Mines  Group,"  by  Mr.  J.  H.  Rider. 

(Yorkshire  Local  Section).— Wednesday,  April  14th.  At  7  p  m.  At 
the  PtailosopDical  Hall,  Leeds.  Paper  on  "Good  Lighting  and  its 
Immediate  Effects  from  the  Economic  Standpoint,"  by  Mr.  V.  H. 
Mackinney. 
Institution  of  Mechanical  Engineers.— Friday,  April  16th.  At  8  p.m.  At 
bcorey'a  Gate,  S.W.    Ordinary  General  Meeting. 


NOTES. 


Inquiries. — We  are  asked  for  information  regarding  "  the 
heating  of  veneer  plates  by  the  so-called  Hot  Press  System,"  for  an 
important  Canadian  authority.  Makers  of  the  "Omnimeter" 
slide  rule  are  asked  for. 

For  Sale. — Messrs.  I'.  lUiddleston  i^-  Co.  are  instructed 
to  sell  by  auction  the  cable,  wire  and  fittings  used  for  lighting  the 
Liverpool  Exhibition.  Particulars  are  given  in  our  advertieement 
pages  to-day. 

An  Echo  of  tlie  Kiiildinsr  Strike— In  October,  1913, 

the  London  Education  Commi'.tee  accepted  the  tender  of  MeesrR. 
Arthur  Newman,  Ltd..  at  £4  60,  for  installing  electric  light  at  the 
Middle  Row  School,  Kensington.  The  school  is  bting  rebuilt  in 
sections,  and  the  first  portion  of  the  electiical  work  is  now  finished, 
the  value  being  £i.M:t.  Messrs.  Newman  have  asked  the  Com- 
mittee for  an  allowance  in  refpeot  of  the  time  which  elapsed 
between  the  signing  of  the  contract  and  the  commencement  of  the 
work.  The  delay  was  caueeil  owing  to  the  strike  in  the  building 
trade  last  year.  The  responsible  Sub-Committee  is  of  opinion  that 
a  payment  of  £0  2s.  would  be  a  fair  and  reasonable  settlement  of 
the  claim,  and  has  recommended  the  Committee  accordingly. 


516 


THE.    ELECTRICj^-L    REVIEW^      [voi.  7>^.  No.  1,950,  apwl  9, 1915. 


The   I.E.E.   Benevolent    Fund:  An    Appeal.— We 

oommend  to  the  eympathetic  interest  and  generooB  support  of  onr 
readers  the  appeal  that  has  been  issued  by  Sir  John  Snell.  the 
President,  on  behalf  of  the  Institution's  Benevolent  Fund. 
Sir  John  says  : — 

"  The  Committee  of  Manaerement  have  before  them  three  urgjent 
cases  which  it  is  felt  shonld  be  dealt  with  by  the  brother  members 
of  those  whose  families  are  in  need  of  help. 

"There  is  one  case  of  a  member  who  died  recently  while  on 
his  way  abroad  to  take  up  a  very  goad  position,  whose  widow 
and  two  children  mast  be  assisted  by  some  charitable  organisa- 
tion. Another  case  is  that  of  a  member  who  was  injured  in  an 
accident  and  is  now  mentally  incapable  of  earning  any  livelihood, 
and  whose  wife  and  four  children  are  penniless.  And  there  is 
yet  a  third  case  of  three  maiden  ladies,  the  daughters  of  a  deceased 
distinguished  member,  whose  age  and  health  make  them  incapable 
of  earning  anything  towards  their  subsistence. 

"  In  all  these  cases  there  are  no  relatives  able  to  assist.  The  Com- 
mittee, therefore,  feel  that  each  of  these  cases  properly  falls 
within  the  scope  of  the  Benevolent  Fund.  There  are  in  addition 
other  cases  of  members  and  of  families  of  members  who  are 
in  receipt  of  assistance  from  the  Fand,  and  it  is  anticipated 
that  farther  deserving  cases  will  in  the  near  future  come 
before  the  Committee.  For  an  Institution  of  the  size  and 
importance  of  oars,  a  Benevolent  Fund,  which  has  been  in 
existence  for  some  2.5  years,  ought  to  have  a  larger 
accumulated  capital  than  £4,640,  and  a  larger  iucome  from 
investments  than  £175  per  annum.  During  the  year  UH4  the 
annual  subscriptions  from  members  amounted  to  £87  only,  and 
donations  of  single  sums  amounted  to  £l':f,  that  is,  a  total  of 
£180,  which  is  considerably  less  than  could  fairly  be  expected 
from  an  Institution  of  over  7,000  members.  Daring  this  period 
of  war,  the  positions  and  incomes  of  the  majority  of  the  members 
of  the  Institution  have  been  only  very  slightly  affected  ;  and  I 
venture  to  hope  that  a  ready  response  will  be  made  to  my  appeal 
to  increase  the  resources  of  the  Benevolent  Fund,  in  order  to 
enable  the  Committee  to  relieve  the  distressed  and  to  assist  the 
dependents  of  those  of  our  members  who  have  fallen  by  the  way, 
as  the  amount  at  the  disposal  of  the  Committee  is  at  present 
entirely  insufficient  to  meet  adequately  the  demands  made 
upon  it." 

Fatality. — Laxgley. — At  the  inquest  on  the  death  of 
a  labourer  named  Wilcox,  aged  17  years,  referred  to  in  our  last 
issue,  evidence  was  given  by  Mr.  John  Legge,  chief  engineer  of  the 
Shropshire,  Worcestershire  and  Staffordshire  Electric  Power  Co., 
Ltd.,  to  whim  the  wires  belonged.  He  said  that  the  War  Office 
requested  the  company  a  fortnight  ago  to  start  immediately  to  get 
a  supply  of  electricity  to  the  site  of  the  new  Government  works  at 
Langley,  which  is  near  Albright  &  Wilson's  works,  to  enable  the 
men  to  work  night  and  day.  The  nearest  point  from  which  they 
could  get  a  supply  was  at  Messrs.  Albright  &  Wilson's  works,  and 
the  firm  permitted  them  to  cnnect  up  from  their  transformer  to 
the  new  works.  The  wires  were  carried  on  the  top  of  a  wall,  the 
lowest  wire  being  lOj  ft.  from  the  ground,  and  they  were  con- 
sidered to  be  perfectly  safe.  It  was  only  a  temporary  arrangement, 
and,  as  soon  as  the  underground  cable  was  laid,  the  existing  wires 
would  be  done  away  with.  The  voltage  of  one  wire  was  270,  but 
if  Wilcox  caught  hold  of  both  wires  he  would  probably  receive  a 
shock  of  about  500  volts.  The  jury  returned  a  verdict  of  "Acci- 
dental death,"  and  added  the  opinion  that  the  wires  were  in  a 
dangerous  position.  Though  the  wires  were  only  there  temporarily, 
they  thought  they  should  have  been  in  some  way  protected. 

Institution  and  Lecture  \otes. — Royal  Institution. 

— The  following  arrangements  are  announced  : — 

Friday,  May  7th,  at  i'  p.m..  Prof.  0.  W.Richardson,  "Electrons 

and  Heat  '  (experimental). 
„  „    28th,   at    9   p.m.,  Sir  John  Jackson,   "Engineering 

Problems  of  Mesopotamia  and  Euphrates  Valley." 
„      June  4th,  at  9  p.m.,  Prof.  Sir  E.  Rutherford,  "Radiations 

from  Exploding  Atoms." 
Afternoon  meetings  (3  o'clock)  : — 
Saturday,  May  15th,  and  Tuesday,  May  18th,   Prof.  Fredk.  Soddy, 

"  Advances  in  the  Study  of  Radio-active  Bodies." 
Tuesdays,  Jane  Ist  and  Sth,  Prof.  J.  0.  Arnold,  "  The  Evolution 

of  Steel  :  Influence  on  Civilisation. " 
Thursdays,  April  29th  and  May  6th,  Prof.  A.W.  Porter,  "Advances 

in  General  Physics." 
Saturdays,    May    1st    and    ^th.   Prof.   J.    A.   Fleming,    "Photo- 

Electricity  "  (experimental). 

Institution  of  Electrical  Engineers.— At  the  meeting  of  the 
BlEMiNGHAM  LooAL  Sectiox  On  Wednesday  last  a  paper  was  read 
by  Mr.  W.  0.  Acfield  on  "  Development  of  Main-Line  Signalling 
on  Railways,"  and  a  discussion  followed. 

Greenock  Electrical  Society.— At  the  last  meeting  a  paper 
was  read  by  Mr.  L  Hogg  on  "  Mains. " 

The  following  office-bearers  were  elected  for  next  session  : — 
Hon.  president,  Mr.  Frank  H.  Whysall  ;  president,  Mr.  W.  B. 
Smith  ;  vice-presidents,  Blessrs.  Duncan  Angus  and  Samuel  James  : 
secretary,  Mr.  H.  G.  Wright  ;  treasurer,  Mr.  Wm.  M'Gibbon. 

Appointments  Vacant. — Engine  driver-stoker  (30s.), 

two  switchboard  attendants  (20a.),  jointer,  meter  fixer  and  reader 
(358.),  forIlkl»y  U.D.C.  ;  car-shed  superintendent  (£200),  for  Bolton 
Tramways  Department  ;  switchboard  attendant  (26s.),  for 
Kingston-upon-Hull  Corporation  ;  working  permanent-way  fore- 
man (428.  6d.),  for  Burton  and  Ashby'Light  Railways.  Particulars 
are'given  in  our  advertisement  pages. 


How  to  Sell. — The  Sales  Managers'  Association  has 
arranged  for  to-night,  Friday,  at  7  30  p.m.,  a  meeting  to  which 
"  every  British  Business  Man  "  is  invited.  There  will  be  an  address 
bv  Mr.  C.  Hamilton  Wickes.H.M.  Trade  Commissioner  in  Canada,  on 
"How  to  Market  British  Goods  Abroad."  Mr.  Wickes  holds  that 
it  is  not  in  the  quality  of  the  goods  that  England  is  at  a  dis- 
advantage in  the  industrial  race  for  the  world's  markets,  but  in 
the  methods  adopted  for  making  sales.  We  have  no  doubt  that  the 
meeting  will  prove  a  profitable  one  to  all  of  our  readers  who  can 
attend  at  this  short  notice.  The  announcement  was  only  issued  to 
us  under  date  Ajiril  Isf,  and,  of  course,  was  not  received  by  us  until 
after  the  holidays.  It  is  regrettable  that  an  Association  which 
aims  at  the  improvement  of  our  methods  should  not  have  issued 
a  little  longer  notice  of  its  arrangements — the  eve  of  Good  Friday 
was  a  particularly  unfortunate  date  to  choose  for  its  circulation. 
We  hope,  however,  that  this  reference  to  the  matter  will  make  an 
added  impression  upon  the  minds  of  our  busy  commercial  readers, 
and  will  ensure  a  good  sprinkling  of  electrical  men  among  the 
audience  at  the  King's  Hall,  Holborn  Restaurant,  to-night. 

Fire  at  Dunston. — A  fire  occurred  on  April  5th  at  the 
Dnnston  electric  power  station  of  the  Newcastle-on-Tyne  Electric 
Supply  Co.,  Ltd.  An  extension  of  the  premises  has  recently  been 
completed,  and  some  new  turbo-generators  have  been  installed, 
and  it  was  in  this  section  of  the  works  that  the  outbreak  occurred. 
For  some  time  there  were  apprehensions  of  the  fire  seriously 
extending,  but  the  work  of  the  employe  ^  aided  by  the  military 
on  duty  in  the  neighbourhood,  proved  sufficient  to  limit  the 
trouble.  The  damage  done  was  said  to  be  considerable,  but 
fortunately  the  supply  was  not  affected  by  the  accident.  Oae  of 
the  employes  was  rather  seriously  burned. 

Engineer  Volunteer  Training  Corps. — It  has  been 

suggested  to  the  President  of  the  Institution  of  Electrical  Engi- 
neers, Sir  John  Snell,  by  General  Sir  0' Moore  Creagh.  V.C.,  Military 
Adviser  to  the  Central  Association  of  Volunteer  Training  Corps,  that 
an  Engineer  Volunteer  Corps  should  be  raised  from  members  of  the 
engineering  profession  who  are  either  above  military  age,  or  who, 
being  of  military  age,  are  prevented  by  some  good  reason  from 
serving  in  the  Regular  or  Territorial  Forces. 

The  objects  of  the  corps  would  be  to  train  men  of  military  age 
to  make  them  useful  Royal  Engineers  recruits  if  and  when  they  are 
able  to  enlist,  and  to  furnish  engineer  units  to  assist  in  the  com- 
pletion of  the  volunteer  organisation.  The  units  would  be  so  con- 
stituted as  to  ensure  that  the  maximum  advantage  would  be  taken 
of  the  specialised  skill  of  their  members. 

Instruction  and  training  will  be  given  in  military  engineering, 
with  special  reference  to  field  and  fortress  work  (including  tele- 
graphs, telephones,  searchlights,  ki.^,  in  addition  to  drill,  mu-ketry 
and  other  military  operations  proper  to  an  engineer  unit.  Drills 
will  be  arranged  so  that  each  unit  will  receive  instruction  for  at 
least  two  hours  per  week  in  the  evening  and  on  Saturday  after- 
noons or  Sundays. 

The  corps  will  be  affiliated  to  the  Central  Association,  and  all 
the  conditions  contained  in  thfi  War  Offi  je  letter  to  Lord  Desborough 
dated  November  19th,  1914,  will  be  observed.  Members  joining 
will  be  require!  to  provide  their  own  uniforms,  and  probably  some 
part  of  the  equipment. 

The  Institution  has  addressed  a  circular  on  these  lines  in  the 
first  instance  to  members  residing  in  the  London  area.  The 
question  of  forming  similar  corps  for  members  residing  outside 
this  area  will  be  considered  at  a  later  date. 

Copper, — The  European  visible  supply  at  the  end  of 
March  was  29,056  tons,  a  decrease  of  5,319  tons  during  the  month. 
From  Messrs.  H.  R.  Merton's  tabulated  statistics  we  find  that 
English  supplies  diminished  by  698  tons  during  the  same  period. 
In  dealing  with  the  former  figure  (European  supplies),  however, 
it  will  be  noted  that  the  figure  given  for  French  stocks  at  the  end 
of  February  was  based  on  the  stock  before  the  war,  while  that  now 
issued  is  in  accordance  with  official  figures.  The  figures  for  enemy 
stocks  are  still,  of  course,  conjectutal.  Figures  of  supplies  from 
various  sources  show  American  arrivals  in  Europe  largely  in  excess 
of  any  month  since  last  July.  The  quantity  received  by  England 
and  France  from  Spain  and  Portugal  during  March,  1915,  was  weU 
over  the  pre-war  average,  and  the  figure  for  supply  from  "  other 
countries  "  was  7,178  tons,  nearly  half  as  much  again  as  the  pre- 
war average.  Chile  shipments  were  10  per  cent,  under  the  pre-war 
average,  and  Australian  about  i  below.  Total  supplies  very  ooa- 
BideraOly  exceed  those  for  any  month  since  the  war  started,  and 
are  4,358  tons  above  the  supplies  for  January,  1914. 


OUR    PERSONAL    COLUMN. 

The  Editors  hiritc  electrical  engineers,  tchet/ier  connected  with  the 
technical  or  the  commercial  fide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials^  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  morements.  . 


Central   Station  Officials.— The  Wimbledon  T.C.  has 

been  recommended  to  appoint  Mb.  H.  Oswald  as  an  engineer-in- 
charge  at  the  electricity  works  at  a  salary  of  £104  a  year,  rising  to 
£156  by  annual  increments  of  £13. 

The  marriage  took  place  at  Oldham  on  March  24th  of  Mr.  Wsi. 
Chambbblain,  one  of  the  jjint  managers  of  the  Oldham  Corpora- 
tion electricity  department,  and  Miss  Lilian  Hood,  daughter  of  the 
late  Alderman  John  Hood,  .T.P.,  a  former  Mayor  of  Oldham. 
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Mb.  H.  a.  Histed,  of  Croydon,  has  beeu  appointed  meter 
inepaotor  at  the  Watford  electricity  works.  Mr.  T.  W.  Tamer, 
assistant  mains  saperintendent,  has  resigned  his  appointment. 

Mr.  VV.  L.  Chubb,  chief  assistant  at  the  Horsham  electricity 
works,  has  reaifrned,  having  been  appointed  to  a  similar  post  at 
Stafford. 

Tnuinvay  Officials.  —  Mr.  Fredehick  Taylor,  car- 

i*hed  superintendent  at  Bolton,  has  resigned,  and  applications  are 
to  be  invited  for  the  vacancy,  the  salary  offered  being  £200  per 
annum, 

fieneral. — The  staff  of  the  offices  of  the  British 
Insulated  &  Helsby  Cables,  Ltd.,  Helsby,  have  presented  a  case 
of  cutlery,  suitably  inscriberl,  to  Mb.  Eexest  Barkeb,  of  Runcorn, 
a  member  of  the  office  staff,  upon  the  occasion  of  his  marritge. 
The  presentation  was  made  by  Mr.  G.  Seddon,  the  cashier. 

Mr.  Oscar  C.  Waygood,  of  the  transformer  department  of  the 
Britieh  Westinghouse  Works  at  Traffjrd  Park,  was  marripd  at 
Levenshulme  Congregational  Church  at  Easter,  to  Miss  Lily  Myers, 
only  daughter  of  Mr,  and  Mrs.  W.  H.  Linton,  Victoria  Park, 
Manchester. 

Mb.  H.  C.  Walker,  chairman  and  joint  managing  director  of 
Waygood-Otis,  Ltd.,  lift  and  crane  makers,  on  completing  half-a- 
century's  connection  with  the  company,  has  been  presented  by 
the  staff  and  emploje?  with  a  grandfather  clock  and  a  morocco 
bound  album,  containing  the  signatures  of  600  employes,  and  the 
names  of  250  mpmbers  of  the  staff  who  have  joined  the  service". 

Mb,  James  G.  Lobeatn  has  changed  his  address  to  9,  .John 
Street,  Adelphi,  London,  W.C. 

Obituary. — Dr.  H.  Lkwis  Jones. — We  deeply  regret  to 
learn  of  the  death,  which  occurred  on  Sunday  last  at  his  residence 
in  Harley  Street,  of  Dr.  Henry  Lewis  Jones,  M.A.,  M  D.  Camb., 
F.R.C.P..  London.  For  many  years  Dr.  Lewis  Jones  had  been  one 
of  our  foremost  authorities  on  medical  electricity,  indeed  as  long 
ago  as  Febrniry,  1893,  he  appeared  among  other  experts  on  the 
side  of  the  Elecprical  Review  in  the  litigation  which  followed 
upon  its  attacks  on  a  certain  extensive  electric  belt  business.  The 
very  responsible  position  which  he  occupied  at  St.  Bartholomew's 
Hospital  afforded  him  ample  scop  3  for  the  exercise  of  his 
specialised  knowledge  and  experience,  and  gave  him  exceptional 
opportunitv  for  adding  thereto.  For  a  lengthy  period  he  was 
medical  officer  in  charge  of  the  electrical  department  at  that 
Hospital,  and  we  believe  that  he  was  responsible  for  the  electrical 
equipment  there  being  so  efficient  and  complete.  During  the  last 
year  or  two  he  had  been  connected  with  the  same  department  in  a 
less  active  capacity,  as  consulting  medical  officer.  His  position  as 
a  recognised  authority  on  electro-therapeutical  and  electro-medical 
subjects  brought  him  into  prominence  as  an  author  in  a  depart- 
ment which  has  too  few  authoritative  exponents,  and  he  occupied 
the  presidential  chair  of  the  British  Electro-Therapeutic  Society 
in  1903  and  190t.  He  was  an  Associate  of  the  lastitntion  of 
Eleotrioal  Engineers,  and  in  1900  read  a  paper  before  that  body 
"  Oa  the  Applications  of  Electricity  in  Medical  and  Surgical  Prac- 
tice." O'her  writings  of  hia  within  our  recollent^^n  dealt  with 
"Lethal  Effects  of  Electrical  Currents  "  (Bri(!i.sA,  ^ft>t!i.c1,l  Jfiur-aal, 
1895);  "Electrical  Treatment  of  Infantile  Paralysis"  (Medical 
Society  of  London,  1891)  ;  and  "The  Raration  of  Discha'-ges  of 
Induction  Coils."  H9  was  also  the  author  of  a  well-known  work 
on  "  Medical  Electricity,"  based  on  the  original  work  by  the  late 
Dr.  Steavenson.  of  St.  Birtholomew's,  which  went  through  many 
editions.  Dr.  H.  Lewis  Jones,  who  has  passed  away  at  the  com- 
paratively early  age  of  58,  was  a  gentleman  with  whom  it  was  a 
pleasure  to  have  relations,  and  one  who  could  not  be  known 
without  being  esteemed  ;  his  passing  leaves  a  blank  in  an  important 
department  of  Science,  and  he  was  an  authority  whom  we  could  ill 
afford  to  lose. 

Sib  J.  C.  Lamb. — We  regret  to  reoord  that  Sir  John  Cameron 
Lamb,  formerly  Second  Secretary  to  the  Post  Office,  died  on  March 
30th  at  his  residence  at  Hampstead.  In  the  course  of  a  lengthy 
account  of  his  career  appearing  in  the  Tlnips,  it  is  stated  that  Sir 
John,  who  was  born  in  1815,  entered  the  Post  Office  in  1864,  and 
he  retired  in  1905,  after  more  than  40  years'  service.  He  at  first 
served  in  the  Receiver  and  Accountant-General's  Department,  but 
in  1870  he  was  selected  with  others  to  assist  in  negotiations  for  the 
acquisition  of  the  inland  telegraphs,  which  up  to  that  date  had 
been  entirely  in  the  hands  of  private  companies.  Mr.  Lamb  took 
a  prominent  part  in  the  organisation  of  the  acquired  telegraph 
systems  and  tlieir  extension  to  meet  the  growing  requirements  of 
the  public.  In  18s8  he  carried  out  most  of  the  arrangements  in 
connection  with  the  introduction  of  6d.  telegrams.  A  rapid  deve- 
lopment in  the  international  telegraph  system  has  taken  place 
since  1870,  and  many  questions  affecting  the  control  of  the  cables 
laid  by  British  companies  and  the  relations  with  foreign  telegraph 
administrations  were  continually  arising  for  settlement,  and  Mr. 
Lamb  took  a  large  part  in  the  arrangement  of  these  matters.  In 
ISSfi  he  was  one  of  three  delpgates  appointed  by  the  Secretary  of 
State  for  Foreign  Affairs  to  attend  an  international  conference  in 
Paris  on  the  protection  of  submarine  cables,  and  he  subsequently 
served  as  a  member  of  the  Commission  appointed  to  examine  the 
laws  of  the  various  countries  bearing  on  the  subject.  In  1S8I  and 
again  in  1888  Mr.  Lamb  attended  confereni-es  with  the  officials  of 
various  telegraph  administrations,  and  negotiated  agreements  for 
the  joint  acquisition  and  working  of  the  Continental  cables.  These 
arrangements,  which  were  carried  into  effect  in  1889,  resulted  in 
the  purchase  of  the  cables  from  the  Submarine  Telegraph  Co.  Mr. 
Lamb  took  part  in  three  international  telegraph  conferences — in 
1890  in  Paris,  in  1896  at  Buda-Pesth,  and  in  1903  in  London.  At  the 
Paris  and  Buda-Pest  conferences  he  was  the  senior  British  delegate. 


and  at  the  London  conference  was  elected  president.  In  1903  he 
was  the  senior  British  delegate  at  the  first  International  Conference 
on  Wireless  Telegraphy  held  in  Berlin.  In  1895  Mr.  Lamb 
negotiated  the  purchase  of  the  telephone  trunk  lines  connecting 
the  various  centres,  and  organised  a  State  system  extending  to  the 
principal  towns  in  England,  Scotland  and  Ireland,  and  also  to 
Paris.  Mr.  Lamb  was  appointed  third  secretary  of  the  Post  Office 
in  1896,  and  in  the  following  year  became  second  secretary.  He 
took  a  leading  part  in  diaons?ions  upon  the  policy  which  should 
govern  the  relations  of  the  Post  Office  to  the  National  Telephone 
Co.  and  the  municipalities  in  connection  with  the  telephone  ser- 
vice, and  gave  evidence  before  a  Select  Committee  of  the  House  of 
Commons  in  1898.  From  1892  to  1897  he  served  as  a  member  of 
the  Royal  Commission  appointed  to  consider  the  establishment  of 
electrical  communication  with  lighthouses  and  light-ships.  He 
received  the  C.M.G.  in  1890,  the  C.B.  in  1895,  and  a  knighthood  on 
his  retirement. 

Mb.  R.  Tdke. — The  death  occurred  on  April  4th,  at  the  age  of 
57  years,  of  Mr.  Richard  Tuke,  Chief  Superintendent  of  Telegraphs 
at  the  Leeds  Post  Office.  He  joined  the  telegraph  service  in  Leeds 
in  1873,  and  passed  through  all  the  successive  grades  to  the  post  of 
chief  superintendent,  to  which  position  he  was  appointed  only  last 
year.  His  death  was  quite  unexpected,  for  he  attended  to  his  daties 
as  recently  as  March  27th. 


CITY    NOTES. 


Cork  Electric  Tramways  and  Lightiuo:  Co.,  Ltd. 

The  directors'  report  for  1914  states  that  the  revenue  was 
£61,604,  and  the  exi)enses  were  i'37,958.  Including  il,352 
brought  forward,  there  reijiainsf '24,998,  less  interest  on  deben- 
tures £'4,600,  leaving  a  balance  of  £20,398.  Of  this  amount' 
dividends  on  the  5  per  cent.  cum.  pref.  shares  absorbed  £6,163, 
£6,500  had  been  added  to  jeserve  for  depreciation  and 
renewals,  £1,804  had  been  writt-en  off  several  items,  a  3  per 
cent,  dividend  on  the  oixlinaiy  shares  requires  £3,450,  and 
£■2,480  is  to  be  cai-ried  forward.  The  lighting  and  power  busi- 
ness again  shows  satisfactoi^  progress,  agreements  for  161 
connections  being  concluded  during  the  year.  The  additional 
connections  represent  a,  total  gain  of  467  kw.  as  against  212 
KW.  in  1913.  The  revenue  amounted  to  £61,604,  an  increase 
of  £1,469.  The  lighting  and  power  revenue  was  £1,509  in 
excess  of  the  previous  year  and  the  traction  revenue  £140  less, 
the  decrease  being  mainly  due  to  the  war.  The  other  revenue 
items  show  an  increase  of  £100.  Tlie  expenses  amounted  to 
£37,958,  as  compared  with  £37,.524  for  the  previous  year. 
There  was  a  reduction  of  £1,315  in  traction  and  lighting. ex- 
penses, mainly  due  to  lower  maintenance,  charges  for  perma- 
nent way  and  cables.  Power  expenses,  on  the  other  hand, 
were  increased  to  the  extent  of  £1,700,  due  paiily  to  the 
increa.sed  output  and  partly  to  heavier  maintenance  charges  for 
the  plant.  The  general  expenses  show  a  small  reduction.  The 
capital  expenditure  during  the  year,  amounting  to  £2,500,  has 
been  mainly  for  house  services  and  additionaJ  plant  for  the 
power  station.  To  meet  the  inciea.sing  demand  for  lighting 
and  power  the  directors  have  ordered  a  1,0(X)  kw.  direct-current 
geared  Curtis  turbine.  In  view  of  the  substantial  increase  in 
the  cost  of  coal  and  other  materials,  also  wages,  dues  to  the 
war,  the  directors  ma>'  have  to  consider  the  question.of  increaa- 
ins  the  charges  for  electricity. 
■  The  annual  meeting  was  held  yesterday. 

-LigbtiBg  and  power.—, 
8-c  p.  Iunp8 

(equlv  ) 
oonneptttt. 
168.T74 
170,91>R 
I85,4T7 


Clyde    Valley    Electrical    Power    Co.— The    report 

states  (says  the  /'//wwc^'ar)  that,  after  payment  of  the  preference 
share  dividend  and  adjusting  interest  and  transferring  £12,500  to 
contingency  fund  for  depreciation,  i;o .  there  remains  £33,82<>. 
The  directors  recommend  that  £3,290  be  transferred  to  special 
reserve,  £10  000  applied  in  writing  down  cost  of  acoonnte,  and 
£9,000  provided  for  the  dividend  on  the  preference  shares  to  April 
30th,  leaving  £11,535  to  be  carried  forward, 

Lyiuin2:toii  Electric  liirlit  aiid  Power  Co..  ltd. — 

The  result  of  trading  during  1914,  including  £7i>9  brought  forward, 
shows  a  profit  to  the  credit  of  the  net  revenue  account  of  £2,668, 
and  after  paying  interest  on  debentures,  amounting  to  £450,  there 
is  a  balance  of  £2,218  ;  £1,000  is  to  be  placed  to  reserve  account, 
and  a  dividend  at  the  rate  of  5  per  cent,  per  annum  paid  on 
the  preference  shares,  amounting  to  £321.  leaving  £8'.'7  to  be 
carried  forward.  During  the  year  the  company  have  invested 
£1,000  in  Colonial  Government  Stocks. 

Oriental  Telcplione  and  Electric  Co.,  Ltd. — Subject 

to  audit,  the  directors  recommend  the  following  dividends  . — At 
the  rate  of  li  per  cent,  per  annum  on  the  preference  shares  for  the 
half-year  ended  December  3l8t  last,  less  income-tax  ;  a  final  divi- 
dend of  6  per  cent,  on  the  ordinary  shares  issued,  free  of  income- 
tax,  making  a  total  of  1 0  per  cent,  for  the  year.  The  share  transfer 
books  will  be  oloaed  from  April  16tb  to  28th, 
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Brush  Electrical  Euiiiiieeiing:  Co.,  Ltd. 

The  annual  meeting  \\as  held  at  1,  Kingsway,  W.C,  on  March 
'29th.    Mr.  E.  Garcke,  who  presided,  congratulated  the  share- 
holders on  the  improved  position  of  the  company.    The  im- 
provement which  he  was  able  to  report  at  the  last  general 
meeting  was  fully  maintained  during  the  past  year,  notwith- 
standing the  difSculties  and  the  dislocation  of  businei«  caused 
by  the  war,  and  the  accounts  showed  that  the  company  was 
again  getting  into  a  thoroughly  sound  position.      Now  that 
they  had  turned  the  corner  and  were  making  profits,  he  was 
able  to  confess  that  there  were  times  during  the  last  five  or 
six  years  when  the  directors  were  very  nearly  despairing  of 
being  able  to  pull  the  company  out  of  its  difficulties,  but  there 
were  two  factors  which  sustained  them,  and  which  explained 
the  success  they  had  achieved.    In  the  first  place,  they  appre- 
ciated very  much  the  patience  shown  by  the  stockholders  and 
the  confidence  which  they  gave  the  directors,  and  in  the  second 
place  the  extraordinary  efforts  made  by  the  managing  director 
and  the  whole  of  the  staff  in  their  straggle  against  adversitv, 
were  such  as  inspired  everyone  with  confidence  in  their  ulti- 
mate success.    During  the  past  year  they  had  completed  the 
re-organisation  of  the  share  capital  account,  and  the  balance 
sheet  was  now  free  from  all  items  of  doubtful  validity,  and 
showed   a  balance  of  undivided   profits  which  was  not  only 
Fiibstantial   but   real.       Tbpv   would  he  perfectly  jiistified  in 
declaring    a.   moderate   dividend   on   the  ordinarv  stock,    but 
although   the  directors  would   have  derived  much   pleasure  in 
paving  a  dividend,  they  thoucht  and  felt  that  war  time  was  not 
a  time  for  a  company  which  had  just  emerged  from  a, long 
period  of  depression  to  begin  the  payment  of  di\'idends.     After 
the   experience   they   had   gained,  therefore,   they   considered 
that,  when  the  company   resumed   payment  of  dividends,  it 
must  be  with  the  conviction  that  in  the  absence  of  altrorfether 
unforeseeable  calamities  fhev  would  be  able  to  pay  dividends 
regularly  later.    The  uncertainty  of  war  conditions  did   not 
provide  a  reliable  basis  for  anv  .such  conviction,  and.  therefor", 
they  musth  reluctantly  ask  the  holders  of  the  ordinary'  stock 
tf  exercise  a  little  longer  that  high  nunlit}-  of  patience  which 
they  had  practised  so  long  with   such  beneficent  effects  upon 
the  fortunes  of  the  company.    They  paid,   of  course,  for  the 
past  vear,  ns  thev  had  always  done,  the  full  interest  upon  the 
whole  of  the  debenture  stocks,  and  they  also  paid  a  further 
4  Per  cent,  for  the  vear  on  the  &  per  cent,  second  prior  lien 
debenture  stock,  making  10  per  cent,  for  the  year.     After  deal- 
ing with  the  accounts.   th'»  Chairm.''n   said    th'>t  with  retard 
to  theiT  operations  generallv,   they  had  naturally  suffered  by 
the  falling  away  of  orders  during  the  latter  part  of  the  ye-nr 
under  review,  and  they  had  also  been,  and  were  still,  handi- 
capped by  the  shortage  of  labour  and  the  difficultv  of  setting 
r.''W  materials.     The  latter  were  adverse  fn^tors  which,  he  was 
afraid,    were   likely  to  continue  durinc    the    war.   and  might 
even  increase.    On  the  declaration  of  war  everyone's  first  in- 
stinct was  to  at  once  begin   husbanding  resources,  and  their 
order  sheets  for  the  first  two  or  three  months  immediately 
following  the  declaration  of   war   did    not  m-iVe  satisfactory 
reading.     However,  as  confidence   was  re-established,   nn  im- 
provement took  place,  and   this  was  assisted  by  the  Govf-n- 
raent  orders  which  the  companv  was  M"   to   secure.     This 
improvemput  had  continued,   and  thev  had  no  cause  to  com- 
plain of  the  volume  of  business  obtained  since  the  beginning 
of  the  current  year.     They  took  e-irlv  steps:  to  put  their  m.inu- 
facturing  facilities  at  the  disposal  of  the  Government,  and  at 
the  present  time  a.  larcre  proportion  of  their  output  was  for 
material  for  Government  service.    Thev  were  building  not  onlv 
tnrbo-eener^tinf  plant  afid    other  entrineerinc    and    electrical 
machinery  for  this   dutv,   but  had   also  undertaken   the  con- 
j:tmction  of  aeroplanes  to  standard  and  improved  designs,  nnd 
thev  honed  shoi-tly  to  have  the  special  department  thpy  bad 
organised  for  this  work  in  full  swins?      In  common  with  other 
ensineering  firms.    th°v  had   crranted   a   substantial   all-round 
increase  of  wates  to  their  workmen,  and  tliev  were  now  faced 
with  a  demand  for  a  special  war  bonus.     Th^v  fully  recognised 
that  the  cost  of  living  had  gone  up.  and  that  the  men  were 
entitled  to  more  when  more  was  being  earned,  hut  these  con- 
tinued advances  of  wages  were  liable  to  hit  the  firms  encraged 
in   the   heaw  section    of  the  electrical   engineering   industrv 
verv  much,  because  their  contracts  were  of  a  nature  that  often 
extended  over  many  months,  and  as  they  had  to  engacre  to 
deliver  thoir  nrwlucts  at  a  fixed  price,  it  was  not  possible  to 
obtain  relief  in  resi^pct  of  hicher  wages  paid  as  recorded  work 
alreadv  in  hnnd.    TTe  hoped  the  men's  representatives  would 
admit  that  these  advances  could  not  hp  permanput.  for  in  the 
nature  of    thincs   the    present    conilition=   could   not   be  per- 
rrappnt.     At  their  meeting  last  year  he  told  them  of  tbe  success 
of  the  pew  steam   turbine    thev   had   taken    up.     He  -rpfprred 
to  the  LiuP3strom   tu'-bine.     He  was  glad  to  renort  that  the 
pyrerience  thev  had  since  cained  in  every  way  iustjfied  their 
af't'on   in   securina  m^nufacturins   riahts   f'^r  this  invention. 
It  had   fullv  realised  their  exnectntiops.   nnd   was  now  firnilv 
est''hlishpd    as  the    most  economirnl   turbine  on   the  market, 
■u-h'lp  ^t  the  s->mp  time  its  roliibilitv  in  onerati'in  under  severe 
conditions   had  been   completely   ponfirmed.     The  remarkable 
results    obtained    in    the     wnv    of    steam    ppoootiv    anne.ijed 
stronclv  to  all  owners  of  electric  power  nndertaknics  in  situ- 
.ations  where  fuel  was  costly,   and  the  orders  i"  hand  nnd  i" 
prosoppt  had  compelled  the  directors  to   face   tbe  problem  of 
providinff  meins  for  turning  out  the  turbine,  with  its  au^iliarv 
equipment  of  generators,  condensers  and  pumns,  on  a  large*- 
scale,  and  with  labour-saving  hir'h-speed  tools.  Machine  tools  of 
this  class  were  already  on  order,  and  some  of  them  would 


have  been  installed  before  now  if  it  were  not  for  the  fact  that 
the  tool  makers  were  ail  very  busy  in  turning  out  machinery 
for  munitions  of  war.  The  progress  made  in  exploiting  the 
Ljungstrom  turbine,  satisfactory  though  it  was,  would  have 
been  still  more  marked  in  more  nonnal  times,  as  many  muni- 
cipalities, who  were  their  principal  customers  for  this  class 
of  plant,  were  holding  up  projected  extensions  in  their  power- 
houses in  consequence  of  the  present  difficulty  of  obtaining 
the  necessai-y  Government  sanction  for  expenditure.  At  this 
moment  they  had  a  considerable  amoimt  of  business  held  up 
on  this  account,  and  he  looked  for  a  large  demand  for  the  tur- 
bine as  soon  as  the  existing  restrictions  were  removed.  On 
their  rolling  stock  side  the  shops  had,  on  the  whole,  been  kept 
well  employed.  They  were  building  a  large  number  of  cars 
for  the  L.C.O.  tramways,  and  were  finishing  a  line  of  steel 
carriages  embodying  many  special  and  improved  features  for 
the  Central  London  Railway.  They  were  adapting  and  ex- 
tending some  of  the  workshops  for  the  manufacture  of  aero- 
planes, for  which  they  had  already  important  orders  in  hand. 
To  meet  the  capital  expenditure  necessitated  by  these  develop- 
ments, they  proposed,  as  soon  as  they  required  the  money, 
and  subject,  of  course,  to  the  approval  of  the  Treasury,  to 
issue  the  balance  of  their  prior  lien  participating  second  deben- 
ture stock.  The  exact  amount  of  this  stock  available  was 
£48.899,  and  it  earned  fixed  interest  at  the  rate  of  6  per  cent, 
per  annum,  and  was  entitled  to  a  further  4  per  cent, 
out  of  the  net  profits  of  the  company  available  for  dividend  in 
any  year.  The  Chairman  added  that  over  20  per  cent,  of  the 
company's  men,  including  officers,  had  joined  the  Army  and 
Navy,  and  the  directors  had  joined  in  a  scheme  which  had 
been  propounded  by  th.j  British  Electrical  Federation  for 
assisting  the  dependents  of  the  men. 

Mr.  B.  S.  Broadhctrst  seconded  the  motion. 

An  amendment  that  the  meeting  should  stand  adjourned 
for  the  purpose  of  enabling  the  directors  to  reconsider  the 
accounts  with  a  view  to  the  payment  of  a  .small  dividend  on 
the  ordinary  .shares  was  not  seconded,  and  the  motion  for  the 
adoption  of  the  report  was  agreed  to  unanimously. 


British  Westinghouse  Electric  and   Jlanufactiirin"' 
Co.,  Ltd. 

The  1.5th  annual  genera]  meeting  was  Tield  on  March  29th  at 
Hamilton  House.  Victoria  Embankment.  Mr.  J.  Annan  Bryce, 
M.P.,  presiding.   In  moving  the  adoption  of  the  report,  the  Chair- 
man, after  referring  at  .some  length  to  the  balance  sheet,  said 
that  the  net  profit  was  about  £45,000  more  than  that  of  1913. 
That  excellent  result  was  caused  mainly  by  increased  efficiency. 
They  possessed  a  veiy  able  management  and  a  first-rate  staff, 
built  up  during  years  by  the  managing  director,  and  actuated 
from  top  to  bottom  by  a  spirit  of  devotion  to  its  work.    While 
he.  congratulated  them  on  the  result  of  the  year's  working,  he 
must  utter  a  word  of  caution.     In  some   of   the  newspaper 
comments  on  the  accounts  it  was   said  that  they  seemed  to 
have  benefited  bv  the  war  because  they  had  earned   a  much 
larger  profit.     Although  five  months  of  war  came  within  the 
period    covered    bv    the    accounts,    any    such    deduction    was 
entirely  wide  of  the  truth.    The  profit  of  the  year  was  almost 
entirely,  if  not  entirely,   derived  from  contracts  entered  into 
before  the  war:  most  of  it,  indeed,  on  contracts  made  in  191.S. 
.\s  a  matter  of  fact,  they  had  alreadv  suffered,  and  were  likely 
to  suffer  still  more,  from   the  war,  though  its  iniurious  effects 
were  not  apparent  in  the  accounts  of  1914.     The   net  profit 
was  just  sufficient,  if  thev  had  divided  right  up  to  the  hilt,  to 
have  allowed  a  distribution  of  15  per  cent,  on  the  preference 
capital.    But  in  th^  opinion  of  the  board  it  was  much  wiser, 
with  the  present  uncertain  outlook,  to  continue  the  policy  of 
strengthening  their  resources  by  building  up  reserves.    Iliey 
had.  accordingly,   added  £-50.000  to  general  reserves,  written 
£25.000  off  goodwill,  and  carried  foi-ward  a  rather  larger  sum 
than  last  year.     When  they  met  last  year  he  told  them  that 
UD  till  that  date  the  orders  taken  during  the  first  three  months 
of  the  year  were  about  the  same  as  for  the  corresponding  period 
of  1913,  but  that  there  were  signs  of  n  slackening  in    trade. 
During  the  succeeding  four  months,   the  slackening    became 
marked,  and  by  the  end  of  .Tuly  their  fresh  orders  for  the  year 
were  27  per  cent,  behind  those,  during  the  first  seven  months 
of  1913.    The  comparison,  how^vpr.  was  not  quite  fair  to  1914, 
as  in  that  period  of  1913  thev  had  taken  a  vei"v  large  electrifi- 
cation order  from  the  London  .t  South  Western  Bailw.iy  Co.    The 
sudden  outbreak  of  war  in  the  beginning  of  Aucust  perturbed 
their  industry,  as  it  did  all  others.     Happilv.  they  were  in   a 
strong  financial  position  and  had   no  anxieties  on  that  score. 
but  trade  being  for  the  time  paralysed  it  anpeared  necess.ary 
to  shorten  sail.    Two  alternatives  presented  themselves  :  either 
to  reduce  the  staff,  or  to  ask  it  to  accept  short  time  or  reduced 
pay  as  the  case  might  he.    Tbe  former  course  they  were  reluc- 
tant to  adopt,  not  only  for  their  staff's  sake,  but  for  their  own 
Tliey  had  a  splendid  personnel  which  had  taken  years  to  build 
up.  and  once  dispersed  it  would  have  been  difficult  to  recon- 
struct, so  they  took  the  other  course.      The   staff  without  a 
n.unnnr   at   once    most   loyally   agreed.        The    clerical    staff 
ncceiited  reduced  pay  but  continued  to  work  full  time,  while 
the    manual    labour    accepted    short    time.      Things    having 
settled  down,  a  return  to  normal  conditions  of  work  and  pay 
was  made  in    a   few   weeks.     As   the  autumn   went  on.   the 
stoppage  of  business  with  Germany  began  to  make  itself  felt 
and  orders  were  given  to  them  in  replacement  of  cancelled 
German  contracts.     At  the  same   time  the  War  Office  and 
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AJiiuralty,  to  ftkuiu  they  had  off«i«J  tLnii'  iieivicoa  ul  tLe 
outbreak'of  war,  placed  with  them  ordei-s  for  various  goods, 
.ind  they  also  took  sub-contracts  from  other  firms  to  assist 
tlieir  deiiveiies.  Owing  to  those  causes  the  volume  of  orders, 
wliich  at  the  end  of  July  had  been  27  per  cent,  behind, 
linished  up  at  December  31st  only  17  per  cent,  behind  that  of 
1913.  So  far,  therefore,  as  mere  volume  of  business  was  con- 
{•crned,  the  war  had  rather  improved  their  position.  The 
mere  volmne  of  orders  taken  in  any  year,  or  their  character, 
did  not  affect  in  any  considerable  degi'ee  the  profits  of  that 
year,  but  had  an  important  effect  on  subsequent  periods.  The 
diminution  of  17  per  cent,  in  the  orders  of  1914  was  there- 
fore in  itself  serious,  and  had  a  still  more  serious  aspect  when 
they  came  to  consider  the  conditions  under  which  they  were 
being  executed.  In  this  connection  the  effects  of  the  war 
would  be  found  to  be  very  injurious  indeed.  The  active 
recruiting  of  the  autumn,  and  the  increasing  demand  for  war 
supplies  of  every  kind,  rapidly  caused  a  shortage  of  labour, 
especially  of  skilled  labour,  which  towards  the  end  of  the 
year  became  acute.  Lancashire  responded  nobly  to  the  call 
of  patriotism,  and  their  staff  did  not  lag  behind.  By  the 
end  of  1914  about  one-third  of  their  men  had  joined  the 
Colours,  and  they  replaced  them  with  great  difficulty.  But 
the  labour  difficulty  was  not  the  only  evil  effect  due  t<3  the 
war.  The  Government  work  which,  for  various  rea,sons,  they 
thought  it  wi.se  to  take,  was  not  in  itself  profitable,  the 
material  being  furnished  to  them  and  their  remuneration 
being  based  in  most  cases  merely  upon  a  small  percentage 
on  wages.  There  had  been  a  rise  of  10  to  12  per  cent,  in  the 
cost  of  every  material  they  used,  while  the  enormous  rise  in 
freights  had  .seriously  affected  the  results  of  their  contracts 
for  foreign  and  export  work,  as  well  as  making  further  busi- 
ness far  more  difficult.  They  would,  of  course,  endeavour  to 
meet  present  conditions,  not  only  by  increasing  prices  where 
possible,  but  by  increased  efficiency,  and,  apart  from  war 
conditions,  he  thought  their  prospects  were  favourable.  Even 
now  there  w-as  a  fair  amount  of  business  offering,  and  when 
the  war  was  over  there  ought  to  be  a  chance  of  securing  a 
good  proportion  of  the  busine-ss  heretofore  done  in  Germany, 
as  there  was  likely  for  some  time  after  the  w'ar  to  be  in 
many  countries  a  prejudice  against  her,  even  if  her  industry 
was  not  so  di.sorganised  as  to  interfere  with  her  supplying  her 
former  proportion  of  the  trade.  The  report  alluded  t-o  their 
acqui.sition  of  their  .'\merican  friends'  interests  in  the  French 
and  Italian  We.stinghouse  companies.  He  .should  explain 
that  their  interest  in  the  Italian  company  was  an  indirect 
one  through  the  French  company,  which  held  a  large  majority 
of  the  shares  of  the  Italian  company.  Their  friends,  after  the 
experience  of  a  number  of  years,  during  which  neither  of 
those  companies  had  paid  a  dividend,  had  come  to  the  con- 
clusion that  it  was  impossible  to  exercise  a  proper  supervision 
from  the  other  side  of  the  Atlantic,  and  in  pursuance  of  this 
policy  they  had  already  transfen-ed  their  interests  in  Paissia 
to  a  local  company.  They  expressed  to  this  company  their 
willingness  to  cede  to  it  their  French  interests.  They  offered 
what  appeared  to  be  favourable  terms,  trusting  from  what 
they  had  .seen  of  this  company's  operations  that  it  would  be 
able  to  make  the  business  both  in  France  and  Italy  profitable, 
in  which  case  they  would  get  a  leturn  through' their  large 
holding  in  the  British  eompanv.  The  French  company  had  a 
capital  of  £,5C0,0(X1,  divided  into  10,000,000  francs"  cumu- 
lative preference  shares,  of  which  the  American  interests 
owned  8,74.5,000,  and  4.000,000  francs  ordinarv  shares,  of 
which  they  owned  2,876,700,  these  holdings  in  "both  classes 
amounting  to  83  per  cent,  of  the  whole.  Tlie  Italian  company 
had  a  capital  of  £100,0(30,  of  which  the  French  compjiny 
owned  73  per  cent.  Their  American  friends  had  sold  them 
their  interest  in  the  French  eompanv  in  exchange  for  their 
holdings  in  the  Clyde  Valley  Electrical  Power  Co.  and  the 
Traction  &  Power  Securities  Co.,  Ltd..  at  the  prices  at  which 
they  stood  on  their  books  on  December  31st,  1914,  viz., 
£160,127.  The  transaction  thus  amounted  to  their  buying  the 
American  interests  in  the  preference  shares  above  at  about 
half  their  face  value  and  getting  their  ordinary  shares  thrown 
in  for  nothing.  They  considered  that  the  bargain  was  a  good 
one  for  them.  They  had  of  late  years  had  ample  opportunity 
of  seeing  the  working  both  of  the  French  and  Italian  com"- 
panies,  and  formed  the  opinion  that  their  want  of  success 
hitherto  had  been  due  to  conditions  which  thev  and  their 
American  friends  were  confident  that  they  would  be  able  to 
improve.  By  bringing  the  work  of  the  two  companies'  engi- 
neering and  selling  establishments  into  co-ordination  with 
their  own.  they  would  be  able  to  avoid  over-lapping  in  both 
departments,  thns  saving  heavy  expenses  in  development  and 
other  work.  Both  companies  h.ad  factories  well  adapted  for 
certain  work,  and  liy  concentrating  at  Manchester  other  work 
which  they  had  been  attempting  to  do  they  would  be  able  to 
a<ld  to  thi'  volume  of  their  own  standard  manufactures.  At 
the  present  moment  ordinary  electrical  manufacture  was  com- 
pletely suspended  in  France,  and  the  works  there  were 
entirely  taken  up  with  Government  contracts  for  munitions  of 
war,  which  yielded  a  fair  return ;  but  when  the  war  w.is  over 
they  would  have  a  good  chance  of  securing,  in  addition  to 
their  previous  business,  a  portion  of  tho  large  amount  of 
electncal^  work  liitherto  supplied  to  France  from  Germany. 
The  Italian  comiiany  was  busy  with  contracts  for  electric 
locomotives  for  the  Italian  Government,  a  class  of  business 
for  which  it  had  obtained  an  excellent  reputation,  and  in 
Italy,  too,  there  should  be  good  prospects  of  obtaining  a  cnn- 


aideiable  share  <ji  tint  busiiiess  hithertu  done  with  Germany 
in  ordinary  electrical  work.  Both  companies  were  financially 
si.und,  though  the  Italian  company  suffered  from  an  in- 
adequate working  capital,  a  deficiency  which  they  believed 
could  be  supplied  at  the  close  of  the  war  by  the  French  com- 
pany from  its  own  resources  without  making  any  demands 
upon  this  company.  This  company's  control  of  the  French 
company  would  give  an  imjxirtant  advantage  in  another  way. 
Through  it  this  company  would  obtain  an  entry  into  Switzer- 
land, Belgium,  Spain,  Portugal  and  their  respective  colonies, 
business  in  which  the  French  company  had  not  developed. 
With  regard  to  prospects  of  business  generally  after  the  war, 
they  would  not  exjiect  him  to  prophesy.  As  they  knew,  it 
was  expected  by  most  people  that  a  great  depression  in  trade 
would  follow  the  close  of  the  war.  "The  expenditure  of  the 
present  belligerents  alone  cannot,  if  the  war  lasts  only 
eighteen  months,  fall  much  short  of  .5,(X)0  millions  of  poimds". 
.■\dd  to  this  the  expenditures  by  neutrals  due  to  the  war,  say, 
another  100  millions;  the  destruction  of  property  certainly 
at  least  another  1,000  milhons;  the  loss  by  non-creation  of 
wealth  from  the  labour  of  at  least  12  millions  of  fighting  men 
for  eighteen  months,  at  the  low  estimate  of  £.50  per  man, 
another  600  millions;  and  the  permanent  loss  by  non-creation 
of  wealth,  say,  for  four  years  from  the  death  or  disablement 
of,  say,  four  millions  of  fighting  men,  another  1,000  millions, 
you  get  the  appalling  total  of  capital  loss  of,  say,  8,000  mO- 
lions  of  pounds.  And  this  vast  sum  does  not  include  anything 
fur  the  diminished  production  of  wealth  caused  by  thediver- 
sion  of  immense  bodies  of  labour,  not  only  in  the"  belligerent 
but  in  many  neutral  countries,  from  the  production  of  wealth 
to  the  production  of  unproductive  war  supplies,  or  for  the 
consequent  disorganisation  of  industry.  Nor  does  it  include 
anything  for  the  incalculable  diminution  in  production  which 
must  follow  from  the  death  or  enfeeblement  by  famine  and 
disease  of  huge  numbers  of  human  beings  in  the  war  areas." 
It  would  certainly  take  the  world  a  generation  to  recover 
from  the  effects  of  the  war,  and  its  purchasing  power  must 
be  vastly  lessened  in  the  immediate  future.  But  it  did  not 
follow  that  all  industries  would  be  equally  affected.  Those 
which  were,  like  their  own,  concerne<l  with  the  provision  of 
more  economical  means  of  production  and  transport  miglit 
even  benefit,  especially  con.sidering  that  so  extensive  a  destruc- 
tion of  the  older  types  of  mechanical  production  might  furnish 
an  opportunity  of  reconstruction  on  mo<:lem  lines.  Up  to  the 
end  of  1914.  1,.366.  or  about  one-third,  of  their  staff  in  Man- 
chester had  joined  the  Army,  and  the  number  had  risen  on 
March  8th  to  about  l.,500.  Men  had  also  joined  from  their 
Lc.ndon  and  district  ofifices,  and  from  their  Russian  and  South 
African  offices.  Many  of  them  w^ere  already  at  the  front  and 
had  suffered  wounds  and  death.  All  hono'ur  to  the  gallant 
fellows  who  were  braving  for  their  countrj^'s  sake  the  horrors 
of  winter  warfare  in  the  trenches.  And  "their  gratitu<Ie  was 
due  not  only  to  those  with  the  Colours,  but  to  those  who  had 
remained  behind  to  perform  the  no  less  honourable  ta.sk  of 
maintaining  the  country's  industries.  "The  fight  is  not 
at  the  front  alone."  At  the  beginning  of  September 
a  fund  was  formed  to  provide  relief-  for  the  depen- 
dents of  men  joining  the  Army.  To  this  fund  the  com- 
pany contributed  £100  weekly,  and  to  it  tho  staff  h;wi  up  till 
March  6th  contributed  £3,550.  A  svstem  of  regular  dailv 
instruction  for  apprentices  had  been  started  in  a  lecture-room 
fitted  up  tor  the  puiiwse.  Lectures  were  given  by  memhere 
of  the  staff,  some  of  them  foremen.  Tutorial  work  by  fore- 
men bioadened  the  instructor's  own  view  and  tended  to 
create  in  him  a  greater  interest  in  the  progress  and  welfare  of 
the  boys,  llie  school  was  open  on  the  average  7J  hours  every 
day,  and  271  apprentices  had  receive<l  instruction.  He  was 
sure  they  would  agree  that  this  school  was  performing  a  most 
valuable  work,  and  the  thanks  of  the  company  were  due  to 
those  who  so  unselfishly  carried  it  on. 
Mr.  E.  A.  GoDLniNG,  M.P.,  seconded  the  motion 
Mr.  II.  W.  BiRKS  said  that  he  thought  the  shareholders 
looked  forward  to  the  future  with  even  greater  confidence 
than  the  Chairman  would  seem  to  by  the  tone  of  his  speech 
The  board  had  done  so  well  in  form"er  years  that  he  thought 
the  report  encouraged  them  to  hope  "that  their  prosperity 
would  continue  in  the  future.  He  thought  something  might 
be  done  in  the  way  of  legislation  by  which  companies  like 
their  own  should  not  have  to  compete  with  foreigners  when 
local  authorities  and  the  Goyerament  were  giving  out  their 
contracts. 

The  Chairman',  in  reply,  said  he  did  not  take  a.  pessimistic 
view  of  the  future  for,  as  he  had  said,  lie  thought  that  many 
companies  were  likely  to  be  a  great  deal  worse  off  than  theni- 
sclves.  He  thought,  however,  they  must  not  expect  that  the 
accounts  for  the  current  year,  and  probably  those  for  191G. 
would  be  as  good  as  those  now  before  them.  The  labour 
difficulty  was  a  yer>'  serious  one,  and  he  thought  they  hod  a 
great  deal  to  thnnk  the  trade  union  lenders  for  in  thewav  in 
which  thoy  had  managed  affairs  during  tliis  trying  time. 
With  regard  to  legislation  on  the  subject  of  contracts  going 
abroad,  there  Mr.  Birks  raised  the  whole  question  of  Free 
Trade  or  Pi-otection,  and  he  felt  sure  there  was  very  little 
likelihood  of  any  legislation  on  the  p<jint  at  the  moment.  He 
must  say  that  .since  the  war.  owing  to  the  dishonourable  pre- 
tensions of  Germany,  he  took  quite  a  different  view  on  that 
particular  question  to  that  which  he  previously  held— not  that 
he  thought  we  ought  to  have  Protectiotj ;  but  he  would  expect 
that  the  attitude  of  persona  in  this  country  towards  Germang 
would  be  different  from  what  it  waa  befor«  tb«  war.      Ho 
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detested  tha  Prussiaoi,  but  it  mv^t  Bot  b»  foTgoit>eii  that  tli* 
reason  they  bad  heea  so  <suocesaful  iu  capturing  trade  both  iu 
this  countrj'  and  in  our  Colonies  was  because  they  were  will- 
ing to  provide  what  the  people  wanted,  whereas  English 
manufacturers  were  in  many  instances  too  slow  to  adapt 
themselves  to  new  conditions.  Generally  speaking,  Govern- 
ment departments  had  given  a.  preference  to  English  contracts 
where  possible,  and  he  believed  that  when  the  war  was  over 
that  attitude  would  be  very  much  accentuated  here,  and 
especially  in  France  and  Russia. 
The  report  was  adopted. 


Irban  Electric  Supply  Co.,  Ltd. 

Mr.  p.  D.  Tuckett  (Chairman)  presided  on  March  31st,  at 
Salisbury  House,  E.G.,  at  the  annual  meeting.  In  moving  the 
adoption  of  the  report,  the  Ch.^irm.'VN  said  that  having  regard 
to  the  exceptional  conditions  under  which  the  business  was 
conducted  during  the  latter  half  of  the  ye;ir  they  rnight  con- 
gratulate themselves  on  being  able  to  present  so  satisfactory  a 
report.  Their  profits  were  larger  by  some  £4,000,  out  of  which 
they  were  able  to  pay  an  additional  1  per  cent,  di^^dend  on  the 
preference  shares,  after  meeting  the  increased  interest  and 
redemption  charges,  and  after  appropriating  d£10,904  to  reserve' 
for  depreciation.  A  year  ago  the  corresponding  appropriation 
was  £'12,000,  so  that  superficially  they  appeared  to  be  now 
making  a  smaller  reserve  provision,  but  this  was  not  really 
the  case.  The  Cornwall  company  earned  in  respect  of  the 
past  year  a  profit  of  £17,325,  of  which  only  £12,162  was  brought 
into  their  profit  and  loss  account.  For  1912  and  1913  a  por- 
tion of  the  reserve  provision  made  in  their  accounts  was  ear- 
marked to  the  Cornwall  company,  whereas  on  this  occasion 
that  company  had  made  an  independent  reserve  provision  for 
the  year  of  £4.000,  so  that  if  they  added  this  £4,000  to  the 
£10,904,  which  they  proposed  to  set  aside,  the  total  pro%'ision 
made  for  depreciation  this  year  was  nearly  £15,000,  as  com- 
pared with  £12.000  a  year  ago.  The  capital  expenditm-e  for 
the  year  was  £35,000.  and  this  was  met  by  the  sale  of  £24,524 
debenture  stock  and  by  utilising  the  reserve  provision  appro- 
priated from  revenue,  the  "amount  due  to  contractors"  being 
reduced  by  about  £1,300.  During  the  current  year  capital 
expenditure  was  likely  to  show  a  further  reduction  compared 
W'ith  recent  years,  although  they  might  still  have  to  spend 
something  not  far  short  of  £30,()(X),  for,  in  spite  of  the  war, 
it  was  neither  desirable  nor  iwssible  entirely  to  shut  off  all 
capital  expenditure.  They  were  proposing  shortly  to  make 
an  issue  of  debenture  stock  of  the  Cornwall  Power  Co.  It 
would  be  a  5  per  cent,  stock,  of  a  particularly  well  secured 
character,  inasmuch  as  a  statutory  company  could  only  issue 
debenture  stock  to  the  extent  of  one-third  of  its  paid-up 
capital,  i.e.,  to  the  extent  of  one-fom-th  of  its  capital  assets. 
The  company  was  doing  remarkably  well,  having  already  in 
its  third  year  of  working  earned  a  return  in  excess  of  8  per 
cent,  on  its  entire  capital,  or  sufficient  to  cover  the  debenture 
interest  more  than  five  times  over,  and  there  was  every  promise 
of  its  continuing  to  make  equally  satisfactory  progress  as  the 
business  further  developed.  Tlie  proceeds  of  the  issue  would 
be  applied  in  part  to  repaying  the  Urban  company  a  portion 
of  the  advance  which  it  had  made  to  the  Cornwall  Co.  The 
issue  would  probably  require  the  Treasui'y's  approval,  and 
they  had  not  yet  secured  this,  but  they  did  not  anticipate  that 
they  would  have  any  difficulty  in  doing  so.  Reverting  to  the 
balance  sheet,  the  various  revenue  reserves,  which  amounted 
to  less  than  £10.000  in  1911,  when  they  reduced  their  capital, 
now  stood  at  £73,445,  before  crediting  the  provision  of  £10,904, 
which  they  proposed  to  set  aside  in  respect  of  the  past  year, 
and  without  teking  into  account  £8,000  standing  to  the  credit 
of  the  Cornwall  company's  reserve  for  depreciation.  On  the 
other  hand,  the  capital  reserve  had  been  reduced  by  a  further 
£9,394  in  the  process  of  giving  effect  to  the  object  for  which 
it  was  created,  and  following  the  same  procedure  as  in  previous 
years.  They  had  connected  during  the  year  the  equivalent  of 
76.200  33-watt  lamps,  or  rather  less  than  in  the  previous  two 
years.  Still,  it  w-as  a  most  substantial  and  satisfactory  addi- 
tion of  10  per  cent.,  and  it  was  entirely  owing  to  the  war  that 
the  previous  records  were  not  exceeded,  for  the  connections  for 
the  first  half-year  were  considerably  larger  than  those  for  the 
con-esponding  period  of- the  previous  year.  As  it  was,  the 
power  connections  exceeded  those  for  1913  by  the  equivalent 
of  3.704  lamps,  the  reduction  being  in  the  lighting  connections, 
which  were  less  by  the  equivalent  of  10,328  lamps.  The  liglit- 
ing  connections  represented  an  increase  of  5  per  cent.,  and  the 
power  connections  an  increase  of  IC  per  cent,  on  the  previous 
Te-«T*ective  totals.  The  outmit  for  the  pnst  year  increased  bv 
2.060.571  units,  from  22.034,983  to  24,095.554.  an  increase  of 
rather  more  than  9  per  cent.,  the  lightins  units  having 
increased  6  per  cent.,  and  the  power  units  10  ner' cent.  Of 
this  outnut.  the  Cornwall  company's  proportion  exceeded 
16.000.000  units,  and  wag  .sold  at  an  average  profit  of  .253d., 
ov  a  triflle  over  a.  farthing  per  unit,  whilst  the  remainder 
realised  an  averaee  profit  of  1.104d.  per  unit.  It  was  interests- 
ins  to  compare  these  rates  "of  profit  with  the  estimated  profit 
of  3d.  per  unit  on  which  the  original  prospectiis  figures  were 
based  in  1901.  They  could  not  have  a  better  illustration  of 
the  enormous  changes  which  had  taken  place  in  the  character 
and  conditions  of  the  business,  owing  to  the  introduction  of 
the  incandescent  gas  mantle,  the  creation  of  a  heating  load, 
and  the  enormous  and  altogether  unforeseen  development  of 


th«  power  load,  for  it  was  to  th«8«  developm«nt«  and  to  the 
iutreased  efficienLy  of  the  plant  rather  thitu  to  any  marked 
inadequacy  of  price  that  the  difference  in  the  figures  were 
attributable.  In  illustration  of  the  profitable  character  of 
power  load  at  even  so  comparatively  small  a  profit  as  a 
farthing  per  unit,  where  the  conditions  were  favourable  and 
the  business  was  conducted  with  care  and  judgment,  he  might 
call  their  attention  to  the  yield  of  over  8  per  cent,  on  the 
entire  capital  invested  in  the  Cornwall  undertaking,  whereas, 
of  their  other  undertakings,  after  10  or  12  years'  working, 
Hawick  and  Grantham  were  the  only  two  showing  a  yield  of 
as  much  as  6  per  cent.,  and  in  the  case  of  Hawick  the  greater 
part  of  the  load  was  power.  Although  none  of  these  figures 
which  he  had  given  were  unsatisfactory,  there  was,  he  thought, 
no  doubt  that  they  would  have  been  still  more  satisfactory  but 
for  the  war,  for  although  they  had  derived  some  direct  benefit 
from  the  war  in  the  case  of  Haw'ick  where,  during  the  latter 
part  of  the  year,  the  mills  had  been  abnormally  busy  with 
large  Government  orders,  and  in  the  ca.se  of  Grantham,  where 
one  of  the  large  militaiy  camps  had  been  estabhshed  and  was 
being  supplie<l  by  them,  the  majority  of  their  imdertakings 
had,  on  the  other  hand,  in  valuing  degrees  distinctly  suffered 
from  the  various  adverse  influences  resulting  from  the  war, 
and  he  was  very  much  afraid  that  some  of  these  influences 
might  be  accentuated  as  the  war  proceeded,  and  even  more 
markedly  perhaps  after  the  war,  if  it  was  unduly  protracted. 
The  C'hainnan  dealt  with  the  effects  of  the  war  on  the  towns 
of  Dartmouth,  Penzance,  Berwick,  Stanford,  Godalming, 
Glossop  and  Camborne,  where  there  were  undertakings  in 
which  the  company  was  interested,  and  also  touched  on  the 
rise  in  the  price  of  coal  and  other  materials  and  the  rise  in 
wages  for  labour.  .  Lastly,  he  said,  not  the  least  serious  loss 
they  had  sustained  had  been  in  the  inevitable  disorganisation 
of  their  staff'  consequent  upon  a  number  of  their  men  joining 
the  Colours.  Altogether  they  had  lost  rather  more  than  100 
men,  a  number  they  could  ill  afford  to  spare  from  their  by  no 
means  over  adeqtiately  staft'ed  stations,  for  theirs  was  a  skilled 
business  and  this  was  no  easy  time  to  replace  .skilled  men 
trained  in  their  service.  They  were  making  good  to  the  depen- 
dents of  those  who  had  gone  any  diminution  in  the  pay  they 
were  previously  receiving.  Although  they  were  bound  to  suffer 
to  some  extent,  he  saw  no  occasion  for  unnecessary  depression. 
In  spite  of  the  war  they  had  reached  the  stage  when  they  were 
able  to  recommend  the  payment  of  the  full  preference  divi- 
dend, and  he  did  not  anticipate  that  they  would  be  unable  to 
maint.nin  it,  but  he  did  think  that  it  might  be  somewhat  longer 
than  he  had  hoped  before  they  would  be  in  a  position  to 
resume  the  payment  of  an  ordinary  dividend.  But,  whatever 
effect  the  war  might  have  on  the  immediate  prospects  of  the 
business,  it  would  not,  he  fiit  sure,  affect  its  permanent  pros- 
perity or  deprive  them  in  due  course  of  the  fruits  for  which 
they  had  so  long  and  so  patiently  laboured. 

Sir  Douglas  Owen  .seconded  the  motion. 

In  reply  to  questions,  the  Chairsian  said  he  did  not  think  it 
wise  to  state  the  price  at  present  at  which  they  hoped  to  make 
the  Cornwall  company's  debenture  issue. 

The  motion  was  carried. 


Cleveland  and  Durham  Electric  Power,  Ltd. 

The  annual  meeting  was  held  at  Newcastle-on-Tj'ne  on  March 
29th,  Mr.  James  Falconer  (Chairman),  M.P.,  presiding.  The 
Ch.airman  .said  the  gross  profits  for  the  year  amounted  to 
£36,838.  and  in  considering  that  amount  it  was  necessary  to 
take  into  account  the  exceptional  circumstances  under  which 
the  business  of  the  year  had  been  carried  out  owing  to  the 
fact  that  a  war  was  going  on,  and  that  many  businesses  had 
been  upset  by  it  during  the  latter  part  of  the  year.  It  had 
affected  that  company  adversely.  With  regard  to  existing 
customers,  in  a  good  many  cases  there  was  a  considerable 
diminution  in  the  volume  of  their  business,  and  not  only 
that,  there  was  not  a  steady  diminution,  for  they  had 
to  keep  themselves  in  a  position  to  supply  the  full  demands, 
although  to  a  considerable  extent  their  demands  did  not  reach 
anything  like  the  normal.  The  cost  of  production  was,  there- 
fore, increased.  In  the  coal  and  ironstone  area,  which  they 
largely  supplied,  the  volume  of  business  had  been  very 
seriously  affected  by  the  diminution  of  the  number  of  men 
available  for  the  work.  They  had  also  increased  cost  of  coal, 
and  that  to  a  substantial  extent  affected  their  business.  An- 
other additional  cost  was  due  to  the  delay  of  making  connec- 
tions which  had  been  already  contracted  for;  in  some  cases 
plant  which  ought  to  have  been  sujiplied  from  abroad,  and 
other  from  engineering  shops  at  home,  could  not  be  delivered 
because  the  shops  had  had  to  devote  their  attention  to  pi-o- 
ducing  articles  urgently  needed  for  the  war.  For  this  and 
other  rea.sons  it  was  not  possible  to  draw  reliable  comparisons 
between  tlie  state  of  their  business  for  1914  and  the  preceding 
CHirreslionding  periods.  Under  all  the  cii-cumstances,  he 
thought  the  gross  profits  w'ere  not  unsatisfactoiy  compared 
with  what  the  directors,  at  least,  thought  might  be  their  ixisi- 
tion  when  the  war  broke  upon  them.  After  nroviding  for 
debenture  interest,  there  was  a  net  profit  of  £16.826.  w-hich, 
with  the  sum  of  £.'!.79S  brought  forward  from  the  last  account, 
gave  them  an  available  balance  of  £25.624.  The  directors  had 
come  to  the  conclusion  that  it  was  the  right  thing  to  pay  a 
dividend  of  4  per  cent,  on  the  preference  shares  amounting 
to  £13,348,  to  transfer  to  depreciation  and  renewals  £3,000,  aa 
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•gamst  je'i,000  for  the  pr«c»(img  year,  and  to  apply  d(il,000 
towards  the  reduction  ol  the  expenses  of  the  issue  of  deben- 
tures, caxrymg  forward  ±'8,'276.  Referring  to  the  work  of  the 
year,  he  said  tbey  had  completed  and  connected  up  a.  very 
large  supply  to  the  Horden  CoUieiy,  and  the  plant  was  a  com- 
plete succe^,  demonstrating  that  electrical  working  could  be 
established  on  a  large  basis  in  all  departments  of  colliery 
working.  As  to  future  business,  they  had  at  the  moment 
contracted  for  fmther  connections  to  the  extent  of  9,000  H.P., 
and  that  included  contracts  with  the  Middlesbrough  and 
Stockton  Corporations.  The  company  were  making  allowances 
to  the  men  who  had  joined  the  Colours. 

Mr.  W.  R.  Armstrong  seconded  the  report. 

Mr.  A.  Gemmell  said  he  wa.s  ready  to  admit  that  the  directors 
had  had  difficulties  to  deal  with,  and  he  beheved  the  directors 
to  be  honourable  men,  but  honourable  men  were  sometimes 
so  ill-advised  as  to  accept  a  wrong  policy  and  had  not  always 
the  courage  to  change  their  course.  The  Board  of  Trade 
auditor  had  said  that  he  could  not  check  certain  figures. 
Although  the  Cleveland  group  consisted  of  three  companies  it 
cbmprised  one  business;  but  there  was  no  audit  of  the  business 
as  a  whole  and  inter-company  transactions  on  a  large  scale 
could  not  be  properly  checked.  When  the  control  of  Parlia- 
mentary undertakings  could  be  acquired,  as  it  had  been  by 
that  company,  without  Parliamentary  sanction,  by  buying 
shares  in  companies  invested  with  Parliamentary  powers,  and 
when  that  control  was  exercised  against  the  interests  of  con- 
sumers and  of  shareholders,  the  case  was  a  strong  one  for 
drastic   remedy. 

Mr.  Chipchase  asked  how  much  the  company  got  for  supply- 
ing current,  and  what  was  their  income  from  investments. 
He  was  very  doubtful  whether  they  ought  to  pay  a  preference 
dividend  this  year.  There  were  too  many  deferred  charges 
or  liabilities  against  the  company,  including  the  issue  of  the 
debentures.  He  referred  to  the  question  of  depreciation  and 
was  doubtful  whether  they  were  writing  off  sufficient  for 
this  purpose.  It  seemed  to  him  that  the  financial  position  of 
the  company  was  not  yet  .sound.  During  the  past  year  the 
directors  had  .spent  ±'48,OllO  on  capital  charges,  and  it  seemed 
that  they  would  l)e  faced  with  a  further  capital  expenditure 
this  year,  although  the  direct-ors  were  silent  on  that  point.  To 
what  further  cxjH-uditure  were  they  committed?  Did  they 
think  the  financial  position  justified  them  in  making  further 
capital  expenditure'.'  Ought  not  their  energies  to  be  directe<I 
to  getting  the  best  possible  out  of  their  present  plant.  He 
thought  their  expenses  were  much  more  than  they  ought  to 
be.  Unless  the  directors  could  as.sure  them  that  they  were 
strongly  of  opinion  tlut  the  dividend  could  safely  be  paid, 
he  moved  that  it  be  not  paid  at  all. 

The  Chairman  said  there  was  no  point  for  him  to  reply  to 
in  Mr.  Gemmell's  speech.  In  reply  to  Mr  .Chi)>cha,se,  he  said 
he  was  not  quite  sure  that  he  could  give  all  the  details  asked 
for  from  memoi-i,',  but  they  had  all  been  carefully  con.sidered 
by  the  directors.  They  had  always  refrained  from  giving 
figures  with  regard  to  their  income  from  the  supply  of  cur- 
rent, for  the  obvious  reasons  that  they  did  not  think  it  was 
the  practice  of  companies,  like  theirs  to  give  figures  that  would 
show  the  price  at  which  they  were  supplying  the  current  to. 
different  consumers,  or  even  the  average  price.  His  own  view 
of  the  company  was  that  he  thought  that  the  time  had  arrived 
when  it  was  desirable,  and  he  thought  they  were  fairly 
entitled,  to  accept  a  somewhat  higher  price  than  in  the  past 
for  current  supplied.  In  regard  to  the  question  of  dividend, 
he  thought  that  when  the  preferred  shareholders  had  agreed  to 
accept  a  dividend  which  was  not  cumulative  the  fair  way  in 
which  to  approach  the  question  of  paying  a  dividend  to  pre- 
ferred shareholders  was  to  .see  what  was  the  profit  of  any  par- 
ticular year,  after  making  proper  allowances.  Every  legitimate 
consideration  had  been  taken  into  accoiint  by  the  direc- 
tors, and  they  had  come  to  the  conclusion  that  the  right 
course  was  to  make  a  payment  of  4  per  cent.,  recognising  their 
responsibility  in  making  it.  As  to  further  capital  commit- 
ments, the  directors  had  had  in  view  for  .some  time  the  import- 
ance of  limiting  so  far  as  possible  the  capit:d  commitments. 
Tliere  had  been  no  avoidable  expense  incurred  in  the  way  of 
looking  out  for  new  business. 

Tlie  report  and  statement  of  accounts  was  adopted. 

Tlie  Chairman  moved  the  payment  of  the  preference  divi- 
dend and  the  Hon.  Robert  .Tames  seconded. 

Mr.  Chipchase  propo.sed  that  no  dividend  be  paid  this  year, 
and  Mr.  Gemmeee  seconded,  but  the  amendment  was  lost,  and 
the  motion  was  agreed  to. 


Lnuiiceistoii  and   IMstrict   Eleotric  Supjily  Co..  Ltd. 

The  annual  meeting  was  held  on  March  'JUtli,  Mr.  R.  B. 
Rogers  presiding.  The  report  .showed  that  the  business  had 
grown  satisfactorily,  and  that  the  number  of  customers  at  the 
end  of  the  year  was  ISS,  and  lamps  .5,(ttO.  'ITie  revenue 
receipts  amounted  to  £'i,V-H),  and  the  w'orking  expenses  to 
£68'),  leaving  a  gross  profit  of  i£445.  The  number  of  units 
distributed  during  the  year  was  .50,329.  The  Chairman  said 
the.  company  were  apiwaling  against  the  assessment  as  to 
rates,  and  they  believed  they  would  get  it  reduced.  .\s  to  the 
business,  while  it  was  proceeding  satisfactorily,  he  would  like 
to  see  an  increase  in  the  supply  of  small  motors.  Mr.  W.  H. 
Symons  (Vice-Chainnan).  in  seconding  the  motion,  referred 
to  the  decrease  in  working  expenses.    Th«  town  lighting  had 


been  approved  by  the  CorporBtion,  aad  tb«  qnestioa  of  exteiKi- 
ing  the  mains  wag  under  conaid«ration.  He  paid  a  tribute  to 
the  Engineer  (Mr.  Osenham)  for  bis  tact  and  careful  manage- 
ment, the  report  was  adopted  and  a  dividend  of  2J  per  cent, 
agreed  to. 

A  vote  of  thanks  was  accorded  to  the  directors  and  staff, 
special  mention  being  made  of  the  services  of  the  Secretary 
(Mr.  F.  Benoy).  

Woking"  Electric  Supply  Co.,  Ltd. 

The  report  for  1914,  which  was  adopted  at  the  annual  meeting 
held  on  March  'iOth,  states  that  the  revenue  was  i£19,29'2,  and 
the  expenses  for  generation,  distribution  and  management 
were  ±'10,41.5,  leaving  £8,816,  plus  ±022  brought  forward  and 
±132  for  income  tax  accumulations.  Interest  on  debenture 
stock  absorbed  £2,471,  interest  on  temporary  loans  ±369,  divi- 
dend on  the  6  per  cent.  cmn.  pref.  shares  ±2,846,  leaving 
±3,945,  out  of  which  ±1,500  is  placed  to  depreciation  and 
renewals  fund,  ±500  to  reserve,  5  per  cent,  is  paid  on  the 
ordinary  shares,  and  ±6.53  is  carried  forward. 


1912 
1913 
1914 


.\o.  of.  Lamps 

consumers.      connected.  Revenue. 

...     1,761    79,717    i;i5,668 

...     1,901     88,143     £li.5»i 

...    2,021    05,603    j£;i8,878 


During  the  year  the  directors  issued  ±850  4J  per  cent,  deben- 
ture stock,  ±5,379  6  per  cent.  cum.  pref.  shares,  and  ±350 
ordinary  shares.  Owmg  to  the  continuous  growth  of  the  busi- 
ness of  the  company  the  directors  are  still  looking  towards 
issuing  further  debenture  stock,  and  ordinary  shares.  The 
expenditure  on  capital  account  on  December  31st,  1914, 
amounted  to  ±1.38,955.  During  1914,  over  three  miles  of  new 
distribution  cables  have  been  laid. 

1913.  1914. 

Units  generated         1.125.640     1,237,901 

Sold         .«4.016     939.70O 

Used    in    works,    offic.s,    etc 2S.5.55     35,085 

Total    accounted    for            882,571     974,78,% 

Fnerfjy  dissipated  in   transftirmers,  etc.           ...  243,069     263, lit, 

.Maximum    supply    demanded        ...         tUa  kw t>43Kvv. 

The  depreciation  and  renewals  fund  account  now  stands  at 
±14,395.  and  the  reserve  account  at  ±8-50. 


Bromley    (Rent)   Elettric   Li«:lit  and   Power  Co.. 

Ltd. — The  directors  report  that  daring:  1914  the  connections  have 
increased  from  3,850  to  4,089  KW.,  bat  the  effect  of  the  war, 
especially  during  the  last  quarter,  haa  Ijeen  to  eerionsly  reduce  the 
current  sold.  The  result  of  the  year's  trading,  inducing  f,l,80'> 
brought  forward,  shows  a  profit  of  £13,884,  and  after  payment  of 
debenture  interest  and  trustees'  fees,  ic .  amounting  to  £3,013, 
there  is  a  balance  of  £10,871.  An  interim  dividend  at  the  rate  of 
4  per  cent,  per  annum  was  paid  for  the  half-year  in  Ootober,  and 
the  directors  recommend  the  payment  of  a  further  dividend  for 
the  second  half-year  at  the  rate  of  10  per  cent,  per  annum,  making 
a  total  dividend  of  7  per  cent,  for  the  year,  that  £4  000  be  pUced 
to  general  reserve  account,  leaving  a  balance  of  £1,021  to  be  carried 
forward. 

Telephone  Co.  of  Eaypt.  Ltd. — After  providing  for 
debenture  interest,  &c.,  the  aucounts  for  1914  show  a  profit  of 
£r.t8,L'8l,  inclusive  of  £134, 64r.  brought  forward  ;  further  dividend 
of  6  per  cent,  on  both  the  preferred  and  deferred  shares,  making 
the  usual  distribution  of  10  per  cent,  for  the  year  are  to  be 
paid,  carrying  forward  £171,660. — Financial  A'ews. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Stock  Exchange  markets  returned  after  Easter  to  their 
accustomed  haunts,  invigorat<'d  and  refreshed  by  the  change. 
Members  of  the  National  Guard  who  went  to  Brighton  were 
amongst  the  few  dis.s,atisfie<l  ijeople,  the  weather  having  played 
them  false  for  the  greater  part  of  the  time.  The  signalling 
section,  which  was  to  have  had  tests  in  Morse  reading,  etc., 
was  disappointed  of  its  hoi>es;  but,  sjxiaking  gencially,  the  old 
Stock  Exchange  joke  w-as  fairly  applicable — ^that  the  principal 
features  of  the  markets  after  the  holiday  were  sunburnt — and 
cheerfulness  dominated  most  sections. 

There  is  still  brisk  demand  for  investment  securities  of  nil 
kinds,  and  the  difficulty  is  to  get  sufficient  stock  to  fill  the 
buyers'  requirements.  Gilt-edged  issues  are  Ix-ing  eagerly 
scapped  up,  and  the  prospect  of  another  big  War  Loan  faila 
to  subdue  the  apiietitt"  of  those  who  are  content  with  4i  per 
cent,  on  their  money,  combined  with  as  much  security  as  can 
be  exixH'ted  while  Euroix'an  war  rage^.  .lobbers  in  the  tele- 
graph department  retort  with  bitterness  that  they  are  not 
certificate  manufacturers,  when  they  are  charged  with  having 
neither  enterprise  nor  stock.  Conspicuous  amongst  more 
speculative  markets  is  the  strength  of  rubber  shares,  where 
the  activity  is  such  that,  anomalous  as  it  may  api)ear,  some  of 
the  firms  connected  with  the  market  put  in  two  or  three  days' 
work  in  their  office-<<  during  the  Easter  holidays. 

Tlie  rumour  as  to  fusion  betw-een  the  County  of  London,  the 
South  London  and  the  South  Metropolitan  companies  is 
obtaining  publicity,  but  it  is  p<iint<>d  out  that  this  probably 
•tarted  through  the  Chairman  of  the  County  of  London  stating 
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at  the  xecout  meeting  tliat  the  compauy  had  acquired  a  block 
ut  South  London  shares  and  that  a.  working  agreement  between 
the  two  concerns  was  not  improbable.  As  regards  the  South 
Metropolitan  Co.,  the  report  has  been  sufficient  to  maintain 
the  price  of  the  ordinary  shares  at  about  l'2s.  6d. 

City  of  London  shares  are  good  at  145.  and  County 
preference  at  llj  are  i  higher.  The  rises  in  the  rest  of  the 
list  are  well  maintained,  and  there  is  little  floating  supply  of 
Bhares — still  less  of  debenture  stocks.  The  coming  rise  in  the 
price  of  the  current  has  had  no  effect  upon  quotations  of  elec- 
tricity supply  shares,  so  that  those  who  expected  a  similar 
result  in  this  department  to  that  amongst  gas  securities,  which 
fell  upon  the  announcement  of  increased  prices,  had  no  cause 
for  their  apprehensions.  The  reason,  of  course,  as  we  pointed 
out  before,  lies  in  the  fact  that  whereas  the  gas  companies 
are  regulated  by  the  sliding  scale,  those  of  the  electricity  supply 
undertakings  are  not  subject  to  any  such  restriction. 

We  append  our  usual  list  of  representative  stocks  and  shares 
in  the  markets  connected  with  the  industry  :  — 


Home  Eleotbicttt  Coupakiks, 


BromptOD  Ordinary  . . 

do.        7  per  cent.  Pref. 
Cbaring  Cross  Ordinary 


Mean  price. 
July  27,  1914. 


do.       do.    4i  Pref. 
do.  City  Pref.    . . 
4  Deb 


do. 

do. 

do. 
Chelsea 

do.    4iDeb 

City  of  London  

do.       do.    6  percent.  Pref.. 

do.       do.    5  D  lb. 


do. 


do.    ii  Oeb 100^ 


County  of  London 

do.       do.       6  per  cent.  Pref.        . .  13 

do.       do.        Isi  Deb 102i              1 

do.       do.       and  Deb.          . .        . .  lOOj 

Kensington  Ordinary          79 

London  Electric        1^ 

iio.       do.    6  per  cent.  Pref 6A 

do.       do.    4  Deb 93} 

Metropolitan 8« 

do.           ii  per  cent.  Pref 4X 

do.           4jDeb 97i 

do.           8{Deb 83 

St.  James'  and  Fall  Mall 99 

do.       do.       do.      7  per  cent.  Pref.  7 

do.       do.       do.      3i  Deb 84} 

Boatb  London 8,^ 

Soath  Metropolitan  Pref 1| 

Westminster  Ordinary        8a 

do.           iiPref ^ 

TELKORAPH8  AND  TsLEraoNEB, 

Anglo- Am.  Tel.  Pf lOSJ            1 

do.                  Def 33 

Chile  Telephone        ■ 

Cuba  Sab.  Ord t 

do.           Pt If 

Eastern  Extension 1^ 

do.                4  Deb 9' 

Eastern  Tel.  Ord 18( 

do.              84  Pf 7' 

do.              4  Deb g< 

Globe  Tel.  and  T.  Ord l; 

do.              Pf li 

Q«.  Northern  Tel 8i 

Indo-European           61 

Marconi ] 

New  York  Tel.  4i 101 

Oriental  Telephone  Ord ! 

do.                   Pf ] 

Tel.  Egypt  Deb 9f 

United  R.  Plate  Tel ( 

do.                  Pf ( 

West  India  and  Pan.           ] 

Western  Telegraph IJ 

do.              4  Deb 9( 

Hous    Bails 

Central  London,  Ord,  Assented  ..        ..  88 

Metropolitan 87i 

do.            District         31 

Underground  Electric  Ordinary 

do.                        "A" 7, 

Inoome 


1« 
6/0 
81 


FOBEION  Tbahs,  Ao. 


Anglo-Arg.  Trams,  First  Pf 

do.  

do. 

do. 

do. 
Brazil  Tractloni 
Bombay  Electric  Pf 

do.  4i  Deb 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Adelaide  Sup.  6  per  cent.  Pf, 


do. 


3nd  Pf n 

4  Deb 91 

4J  Deb 98* 

6  Deb 96 

..  66 

■        ••  ".I 


70 
84 
76 


6  Deb 104 


84 
90 
88 
6SJ 

108 

91 
80 
45 
80 
H 

loa 


74} 

loai 

l<i 


24 


.A 


MANnFAOTUBIIia  CouPAmsB, 

British  Westinghoofie  Pref. 

do.       4  Deb. 

do.       6  p.  lien 
Callenders        

do.       6  Pref 

do.       4}  Deb. 

Castner-Kellner         

Edison  &  Swan,  £3  pd 

do.       do.       fully  paid 

do.       do.       4  Deb. 

do.       do.       6  %  Deb 

Electric  Construction         jj 

do.       do.        Pt.  A 

Gen.  Elec.  Pf 10| 

Henieys 15 

do.       4}  Pref 6 

do.       4i  Deb lOOi 

IndiaRubber 9 

Telegraph  Con,         884 


5^* 


3 
73 

99  xd 
19 

9l» 

8A 

14/6 

2i 
63 
60 
18,9 

1 
10 

97 

n 


Rise  or  fall 
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.Maruoiii  shares  have  risen  tu  li,  a  gain  of  28.  6d.,  »u  that 
the  company's  recent  circular,  intimating  that  there  would 
be  no  dividend  at  present  on  the  ordinary  shares,  has  had  the 
anomalous  elfect  of  causing  the  price  to  harden.  Expectation 
looks  for  the  previous  dividend  to  be  maintained  when  the 
board  consider  it  advisable  to  make  a  distribution.  American 
Marconis  have  risen  to  10s.,  on  account  of  the  prosperity  which 
is  said  to  have  recently  visited  the  United  States,  and  which 
is  reflected  in  veiy  substantial  rises  amongst  American  rail- 
road shares  of  all  classes,  from  investment  to  rubbish.  It 
would  appear  that  the  unfavourable  efi'ects  of  the  war  upon 
the  States  are  already  wearing  off,  and  that  the  country  is 
beginning  to  feel  the  benefit  of  the  demand  from  the  belli- 
gerent countries  for  those  things  which  the  Americans  are  so 
well  able  to  supply.     Canadian  Marconis  are  better  at  5s.  6d. 

In  the  Home  Kailway  market.  Central  London  Assented 
ordinary  improved  to  77,  and  a  buyer  this  week  had  to  pay 
78  for  stock,  the  prefen'ed  ordinary  changing  hands  at  the 
same  price.  Districts,  however,  are  dull  at  17.  Home  Rail- 
ways as  a  group  are  stagnant,  with  a  tendency  to  depression; 
and  this  market  has  received  none  of  the  attention  which  the 
public  are  bestowing  upon  other  investment  parts  of  the 
House.  The  prior-charge  stocks,  however,  are  firm,  the  dis- 
position in  their  case  being  much  better  than  that  governing 
the  Ordinary  issues. 

New  York  Telephone  bonds  are  1{  up  at  99i.  Anglo- 
American  Telegraph  deferred  is  better,  and  there  are  notice- 
able rises  in  Cuba  ordinai-y-,  "  China"  shares.  Eastern  ordinary 
stock,  and  Western  Telegraphs.  The  last-named  are  3 
up  at  13i,  with  very  few  shares  about.  The  manufacturing 
division  finds  it  difficult  to  supply  the  demand  from  investors. 
Henley's  are  a  shade  easier  at  14^ ;  but  India  Rubbers  gained  J, 
and  British  Insulated  are  good  at  IH.  British  .-Muminium 
shares  have  fallen  back  to  20s.  6d.,  the  recent  report  falling 
ehort  of  bullish  anticipations,  and  this  price  is  still  cum.  the 
dividend  of  Is.  per  share. 

Mexican  matters  look  a  little  less  black ;  and  although  prices 
amongst  the  utility  companies  are  no  better  than  they  were  a 
week  ago,  the  pressure  t-o  sell  is  somewhat  relaxed.  If  we 
were  giving  tips,  we  would  venture  to  suggest  that  the  specu- 
lator might  find  in  this  department  useful  scope  for  his  peculiar 
talents.  Brazil  Tractions  are  a  point  higher  at  5'3i.  most  things 
connected  with  the  Republic  having  improved  within  the  past 
few  days. 

Armament  shares  are  mending  again,  Vickers  and  Arm- 
strongs both  being  slightly  better.  The  mbber  market,  how- 
ever, is  the  most  active  section  amongst  industrials.  'While 
the  price  of  rubber  itself  keeps  steady,  the  attractions  of  the 
well-managed  producing  concerns  have  suddenly  attained 
public  recognition  in  a  highly  practical  manner;  so  that  those 
whose  busine^ss  lies  along  rubber  paths  find  they  have  as  much 
as  they  can  do  to  cope  with  the  work  flung  upon  their 
shoulders.  Probably  the  animation  and  excitement  will  prove 
transitory-.  Speculation  being  eliminated,  people  have  to  pay 
for  what  they  buy ;  and,  after  all,  there  is  not  such  a  lot  of 
money  about  that  rubber  shares  can  be  bought  for  an  indefinite 
period.  So  the  market  will  no  doubt  fall  upon  quiet  times 
again ;  but,  meanwhile,  orders  are  pouring  in  from  all  parts  of 
the  country.  The  wise  man,  of  cour.?e,  is  he  who  sells  when 
others  are  buying,  though,  in  applying  this  axiom  to  rubber 
shares,  it  deserves  to  be  remembered  that,  even  at  their 
advanced  prices,  the  majority  return  handsome  yields,  and 
are  likely  to  pay  mere  in  the  near  future. 
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Stock  E.\ change  Notice,— Application  has  been  made 

to  the  C  jmmittea  ta  allow  the  following  seouriiiea  to  be  quoted  In 
the  Official  List  :  — 

Newcastle-upon-Tyne  Electric  Supply  Co..  Ltd.— Further  issue  of  60,179 
ordinary  shares  of  i.'l  each,  fully  paid,  Nos.  737,601  to  797,679,  and  321,832  5  per 
cent,  preference  shares  of  £1  each,  fullv  paid,  Nos,  687,501  to  913,332. 
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l,oii(l(tn  Kleotrifal  Workers :  Tlireatencd  strike. — 

In  the  Times  of  April  let  it  was  etated  that  the  electrical  workers 
employed  on  repair  work  on  ehippincf  in  the  I'ort  of  London  had 
decided  at  a  mass  meeting  to  strike  on  April  Itth,  unless  their 
demands  were  conceded.  The  men  are  mainly  employed  on  fitting 
up  ships  taken  over  by  the  Government.  They  are  aekirer  for  a 
regular  hourly  wage  of  la.  and  a  48-hour  week.  The  same  paper 
states  that  the  engineers  and  mechanics  employed  on  the  tnbe 
railways  of  London  have  decided  to  cease  work  on  April  lOlh 
unless  certain  wages  concessions  are  granted  by  the  "  T.O.T."  com- 
bine by  that  date.  Several  hundred  men  who  are  engaged  in  the 
repair  and  maintenance  work  of  the  railways  are  affected. 


It  should  be  the  aim  of  every  eDgineer,  in  order  to  secure 
maximum  efficiency,  to  run  his  plant  as  nearly  as  possible 
under  test  conditions  ;  in  other  words,  be  should  make 
accurate  measurements  at  short  intervals  of  all  the  factors 
affecting  its  efficiency.  Of  these  factors,  the  .  measurement 
of  temperature  receives  least  attention  in  most  power  houses, 
although  having  regard  both  to  economy  and  to  the  safety 
of  the  plant  it  is  of  very  great  importance. 

Various  modern  types  of  temperature-measuring  instru- 
ments were  described  by  Mr.  Robert  S.  Whipple  in  the  Pro- 
ceedings of  the  Institution  of  Mechanical  Engineers,  No.  3, 
July,  1913.  The  types  of  instruments  best  adapted  for 
power-house  work  are  the  mercurial  glass  thermometer,  the 
indicating  or  recording  mercurial  thermometers  of  the 
Bourdon  gauge  pattern,  acd  the  electrical  resistance  thermo- 
meter. 

Excluding  the  temperature  of  the  furnace,  the  highest 
temperatures  that  have  to  be  measured  are  those  of  the 
boiler  flues  and  of  the  live  steam,  which  seldom  exceed 
650°  F. ;  and  the  lowest,  that  of  the  atmosphere. 

Tn  a  complete  electrical  installation  the  following  points 
should  be  fitted  with  thermometer  elements  and  connected 
up  to  the  temperature  switchboard  : — 

1.  Boiler  feed- water  storage  tank. 

2.  Boiler  feed-water  inlet  and  outlet  of  ecouomiser. 

3.  Exit  flue  gases  inlet  and  outlet  of  economiser. 

4.  Boiler  steam  header. 

5.  Main  stop  valve  of  prime  mover. 

6.  Generator  stator. 

7.  Generator  inlet  and  outlet  of  ventilating  duct. 

8.  Generator  bearing  oil  pipes. 

9.  Exhaust  steam  to  condenser. 

10.  Condenser  cooling- water  suction  and  discharge. 

11.  Hot  well. 

12.  Coal  bunkers. 

Boiler  Furnace  Temperature. — In  the  foregoing  list  the 
temperatures  of  the  boiler  furnaces  have  been  emitted 
because  the  temperature-measuring  instruments  suitable  for 
the  other  sections  of  the  plant  in  a  power  house  cannot  be 
used  for  this  purpose.  The  rao^t  suitable  instrument  for 
measuring  furnace  temperature  is  the  optical,  or  radiation, 
pyrometer,  but  such  instruments  can  hardly  be  entrusted  to 
a  fireman  or  a  meter  reader. 

A  knowledge  of  the  temperature  of  the  furnace  in  a  steam 
boiler  may,  however,  be  of  great  value. 

It  is  now  generally  recognised  that  the  efficiency  of  com- 
bustion in  a  boiler  furnace  varies  with  the  size  and  cora- 
])osition  of  the  fuel,  and  that,  for  example,  a  furnace  which 
may  be  well  suited  for  burning  anthracite  is  uneconomical 
when  fired  with  bituminous  coal.  In  burning  anthracite 
combustion  takes  place  almost  entirely  on  the  lire-bars. 
owing  to  the  very  high  percentage  of  fixed  carbon,  but  lyith 
bituminous  coal  much  of  the  heat  is  obtained  from  the 
combustion  of  the  volatile  gases  after  they  have  been  dis- 
tilled from  the  coal.  High  temperature  is  necessary  for 
the  complete  combustion  of  these  gases,  and  for  this  reason 
it  is  necessary  to  use  some  form  of  reverberatory  furnace  to 
prevent  them  coming  prematurely  in  contact  with  the  boiler 
tubes  and  being  cooled  below  the  tcmjicraturc  necessary  for 
complete  combustion. 

Although  pyrometers  for  indicating  furnace  temperature 
are  unnecessary  under  ordinary  working  conditions  in  a 
power  house,  they  might  well  be  iiidre  frequently  used  in 
boiler  testing,  as  an  assistance  to  the  engineer  in  determining 
which  is  the  best  size  and  quality  of  fuel  to  use  in  a  par- 
ticular style  of  furnace,  or,  oinversely.  the  best  form  of 
furnace  for  the  combustion  of  a  particular  I'lass  of  fuel. 
The  degree  of  combustion  that  has  been  attained  is  given 
by  analjsis  of  the  flue  gases.  The  use  of  pyrometers  in  the 
furnace  ia  suggested  to  locate  the  cause  of  imperfect  com- 
bustion as  shown  by  the  flue-gas  analysis. 

If  high-temperature  pyrometers  were  more  commonly 
used,  improvements  in  the  design  of  boiler  furnaces  would 
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assuredly  result.  Station  engineers,  more  particularly  those 
domiciled  abroad,  are  often  faceil  with  the  problem  of 
adapting  their  furnaces  for  the  combustion  of  fuel  of  an 
entirely  different  quality  from  that  for  which  they  were 
originally  des^igned. 

A  simple  method  of  estimating  approximately  the  tem- 
perature of  a  boiler  furnace  is  by  the  analysis  of  the  flames 
by  means  of  violet  glass.  The  greater  the  intensity  of  the 
action  in  the  boiler  furnace  the  greater  will  be  the  actinism 
of  the  rajs  emanating  from  it ;  or,  in  other  words,  the 
more  perfect  the  combustion  the  greater  will  be  the  propor- 
tion of  violet  rays  emitted  by  the  flames.  By  means  of  the 
violet  glass  all  the  rays  less  active  than  violet  are  cut  off. 
In  a  well-designed  furnace,  working  under  good  conditions, 
the  whole  of  the  internal  surface  will  be  incandescent,  and 
will  appear  luminous  when  viewed  through  the  violet  glass. 
If  the  temperature  of  the  gases  is  low,  theu  dark  patches 
will  appear  where  the  rays  are  less  active  than  violet,  indi- 
cating that  at  those  parts  of  the  furnace  complete  combustion 
of  the  volatile  gases  may  not  take  place. 

Boiler  Flue  Gases  and  Economiser  Tcmperalares. — 
ileasurement  of  the  temperature  of  the  exit  gases  from  the 
boiler  flues  is  a  matter  of  no  difficulty,  and  can  be  effected 
by  means  of  electrical  distance  thermometers  or  by  mercurial 
thermometers  of  the  Bourdon  type.  Mercurial  pyrometers 
are  accurate  and  reliable,  but,  if  readings  are  to  be  taken 
fre(]uently,  it  is  necessary  to  have  one  in  the  flue  of  each 
working  boiler,  because  the  time  taken  for  the  pointer  to 
reach  the  true  temperature  reading  is  considerable.  Flue- 
gas  pyrometers  of  the  Bourdon  pattern  are  more  expensive 
instruments,  and  are  more  liable  to  derangement,  than  the 
resistance  element  of  the  electrical  thermometer.  It  is  true 
that  the  indicating  instrument  of  the  latter  is  much  too 
delicate  to  be  installed  in  a  dirty  boiler-bouse  in  the  open, 
but  proximity  to  the  test  points  is  not  of  great  importance. 
With  electrical  thermometers  it  may  be  considered  neces- 
sary in  a  large  station  to  have  more  than  one  switchboard, 
but,  in  the  opinion  of  the  writer,  the  advantage  lies  rather 
in  being  able  to  take  all  the  readings  at  one  point. 

Usually  it  is  not  advisable  to  admit  the  feed  water  to  the 
economistr  at  a  temperat;ire  of  less  than  100  F.  on  account 
of  the  condensation  of  the  corrosive  gases  from  the  flues 
which  takes  place  against  the  cold  tubes  of  the  economiser. 
Very  rapid  deterioration  of'  the  economiser  may  take  place 
from  this  cause.  If  no  exhaust  steam  is  available  for  the 
preliminary  heating  of  the  feed  water  up  to  about  100  F., 
some  engineers  feel  justified  on  this  account  alone  in  using 
a  live-steam  heater.  Where  feed  heaters  and  economisers 
are  used,  temperature  readings  are  the  only  means  available 
of  determining  the  efficiency  of  their  operation.  If  these 
readings  are  taken  regularly,  any  falling-off  in  the  perform- 
ance of  the  economiser  or  feed- water  heater  through  dirty 
or  scaled  tubes  can  be  detected.  All  economisers  should 
be  fitted  with  thermometers  at  the  inlet  and  outlet  of  the 
flue  gases  and  at  the  inlet  and  outlet  of  the  boiler  feed 
water. 

Where  means  are  available  for  determining  the  evapora- 
tion of  each  boiler,  the  temperature  of  the  flue  gases  gives  an 
indication  of  the  CDndition  of  the  fire-brick  baffles.  Low 
evaporation  with  high  flue  temperature  will  indicate  that 
the  gases  are  leaking  past  the  baffles  without  giving  up  their 
heat  to  the  boiler. 

When  the  boilers  are  known  to  be  in  good  order,  the 
shift  engineers  can  readily  tell  by  means  of  the  flue  tem- 
perature readings  whether  the  furnaces  are  being  fired  so 
that  each  boiler  bears  its  proper  share  of  the  load. 

Steam  Temperature. — When  the  steam  is  not  super- 
heated a  thermometer  is  not  necessary  in  the  boiler  header, 
as  the  temperature  of  the  steam  has  a  fixed  value  cor- 
responding to  every  value  of  the  pressure.  Accurate  pres- 
sure gauges  are  required  by  law,  and  from  them  the 
temperature  can  be  deduced.  The  use  of  superheated  steam 
in  electrical  generating  stations  is  now  almost  universal, 
however,  as  the  efficiency  of  the  steam  turbine  increases 
with  increase  of  superheat.  From  the  standpoint  of 
efficiency  it  is  quite  as  important  accurately  to  maintain  the 
steam  temperature  as  it  is  to  maintain  the  steam  pressure, 
yet  in  most  stations  a  recording  pressure  gauge  is  considered 
a  necessity,  while  the  steam  temperature  readings  are  taken 
most  casually.     The  efficiency  of  a  boiler  is  the  ratio  of  the 


heat  units  imparted  to  the  steam  to  the  heat  units  taken 
from  the  fuel.  Unless  a  means  of  measuring  the  tempera- 
ture of  the  steam  is  available  the  efficiency  of  the  boiler 
cannot  be  determined. 

Generator  Windinga. — Temperature  readings  of  great 
importance,  more  particularly  with  reference  to  the  safety 
of  the  plant,  are  those  of  the  windings  and  cores  of  genera- 
tors and  transformers.  It  is  impracticable  to  take  tempera- 
ture readings  of  the  rotor  of  a  loaded  generator,  but  those 
of  the  stator  can  always  be  determined.  It  is  fortunate 
that  in  turbo-alternators  the  rotor  is  seldom  subjected  to 
a  pressure  exceeding  100  volts,  and  carries  a  current 
fluctuating  within  comparatively  narrow  limits,  so  that  the 
danger  of  an  excessive  rise  in  temperature  is  negligible,  if 
the  ventilating  arrangements  are  in  order.  Some  interesting 
comparisons  of  dift'erent  methods  of  measuring  stator 
temperatures  were  given  in  a  paper  presented  under  the 
auspices  of  the  Standards  Committee  of  the  American 
Institute  of  Electrical  Engineers,  and  were  recorded  in  the 
Froreedinffs  of  that  Institute  for  February,  l',tl3.  The 
method  recommended  is  the  insertion  of  exploring  coils  in 
the  hottest  part  of  the  machine.  The  authors  found  that 
the  temperature  rise  at  the  hottest  part  might  be  as  much 
as  fiO  per  cent,  greater  than  was  indicated  by  mercurial 
thermometers  placed  against  the  core  or  in  the  ventilating 
slots.  If  suitable  provision  is  made  in  designing  the 
generator,  an  exploring  coil  in  the  form  of  a  distance 
thermometer  element  can  be  placed  in  any  part  of  the  core. 
Without  this  provision  the  electrical  thermometer  will  still 
give  higher  readings  than  can  be  obtained  by  mercurial 
thermometers,  because  it  is  not  subject  to  the  restriction 
that  it  must  be  placed  where  it  is  easily  accessible.  The 
mortality  caused  among  mercurial  chemical  thermometers  by  • 
poking  tbem  into  ventilating  slots  is  very  high,  and  if  they 
are  left  in  the  machine  after  it  is  shut  down  they  will 
inevitably  be  broken  by  the  cleaners. 

In  a  modern  turbine  it  is  of  great  importance  that  an 
adequate  supply  of  air  for  ventilating  the  generator  should 
be  maintained.  Should  a  thermometer  not  be  provided  in 
the  core  of  the  machine  itself,  the  temperature  of  the  inlet 
and  outlet  air  should  be  taken.  Although  this  does  not 
give  the  true  temperature  of  the  machine,  an  increase  in  the 
difference  of  temperature  between  the  inlet  and  outlet  air 
will  indicate  that  the  temperature  of  the  generator  has  in- 
creased, or  that  the  supply  of  air  has  been  interrupted.  It 
is  the  temperature  rise  that  limits  the  load  capacity  of  the 
machine,  and  manufacturers'  rating  of  load  capacity  may  be 
largely  discounted  by  the  conditions  under  which  it  is 
operated.  For  example,  in  some  parts  of  India  there  is  a 
difference  of  50°  between  the  minimum  and  maximum  shade 
temperatures.**  It  is  obvious  that  a  machine  can  be  run  at 
an  overload  for  a  much  longer  time  when  the  atmospheric 
temperature  is  40    than  when  it  is   00°. 

The  writer  has  been  struck  by  the  diversity  of  opinion 
among  the  shift  engineers  of  his  acquaintance  as  to  when 
a  machine  is  sufficiently  loaded  ;  and  he  would  susgest  that 
after  the  maximum  permissible  temperature  has  been  care- 
fully determined,  shift  engineers  should  be  guided  by  the 
thermometer  as  much  as  by  the  ammeter.  The  thermometer 
gives  a  steady  reading,  whereas  the  ammeter,  particularly  on 
.  traction  generators,  often  varies  so  much  as  to  make  it  a 
matter  of  some  difficulty  to  determine  what  the  load  actually 
is.  It  is  desirable  that  the  thermometers  should  be  placed 
in  the  centre  of  the  air  trunk,  where  the  wind  velocity  is 
highest.  The  ventilating  trunks  are  very  often  difficult  of 
access,  and  to  take  the  readings  with  mercurial  thermometers 
it  is  often  necessary  that  the  attendant  should  go  into  them 
bodily.  The  advantage  of  distance  thernnmetcrs  in  this 
section  of  the  plant  is  obvious. 

Be( (rings  and  Oil  Supj)lg. — In  a  steam  turbine  the  tem- 
perature of  the  oil  gives  an  indication  of  the  temperature 


*  The  use  of  wet  air  filters  reduces  the  temperature  variation 
of  the  air  available  for  cooling  very  much,  because  with  this  type 
of  filter  the  air  is  delivered  to  the  machine  at  the  temperature 
indicated  by  the  wet-bulb  thermometer.  The  variation  of  the  dry- 
bulb  thermometer  is  always  much  greater  than  that  of  the  wet- 
bulb  thermometer.  The  wet-bulb  reading  seldom  exceeds  80°  F. 
in  any  part  of  the  world,  while  the  dry-bulb  reading  may  reach 
120°  F.,  or  even  higher.  80°  F.  is  a  very  high  wet-bulb  reading, 
and  only  in  very  humid  tropical  districts  is  that  figure  approached 
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of  the  bearings,  provided,  of  course,  that  the  rate  of  flow 
of  the  oil  is  clearly  visible.  However  reliable  distance 
thermometers  may  be,  it  is  not  suggested  that  they  can  dis- 
place or  reduce  appreciably  the  amount  of  attendance  that 
is  required  on  an  important  piece  of  plant  like  a  steam  tur- 
bine, and  it  would  be  unwise  to  put  distance  thermometers 
where  close  personal  attention  is  required,  but  where  very 
accurate  determination  of  the  temperature  is  not  necessary. 
f  the  bearings  are  not  readily  accessible,  as  in  a  vertical 
steam  turbine,  then  separate  resistance  elements  might  be 
placed  in  each  of  them,  but  ordinarily,  in  the  opinion  of  the 
writer,  it  is  sufficient  to  know  the  temperature  of  the  suction 
and  discharge  pipes  to  the  oil  tanks.  The  oil  suction  tem- 
perature reading  enables  the  supply  of  cooling  water  to  the 
coils  in  the  tanks  to  be  controlled  so  as  to  maintain  the 
desired  temperature  of  the  oil  supplied  to  the  bearings. 

Condensers. — Temperature  readmgs  at  the  condensers  are 
economically  of  great  value,  particularly  when  the  cooling 
water  is  discharged  to  cooling  towers.  For  every  value  of 
the  vacuum,  saturated  steam  has  a  corresponding  tempera- 
ture, and  the  injection  water  and  condensate  discharge 
should  as  nearly  a^s  possible  approach  the  steam  temperature. 
It  is  the  function  of  the  condenser  to  take  only  the  latent 
heat  from  the  steam,  and  if  the  condensate  or  injection 
water  discharge  temperature  is  below  the  temperature  cor- 
responding to  the  vacuum  (or  more  correctly  the  absolute 
pressure),  it  means  that  unnecessary  work  is  being  done  in 
the  condenser.  With  jet  condensers  it  is  practicable  to 
keep  the  water  discharge  within  3'  or  4  F.,  and  with 
surface  condensers  within  s  F.,  of  the  temperature  of  the 
exhaust  steam.  The  advantages  of  maintaining  high-water 
temperatures  are  :  — (I)  f-ess  water  is  r-in-ulated  through  the 
coadenser  and  the  power  consumpt  of  the  rirculating  pumps 
is  thereby  reduced  ;  (2)  if  the  I'oadensate  is  used  for  boiler 
feed  water  there  is  an  obvious  economy  of  fuel  in  keeping 
the  temperature  high  :  (8)  if  the  water  is  discharged  to 
cabling  towers  the  latent  heat  of  the  steam  taken  up  by  the 
injection  water  is  much  more  readily  dissipated  when  it 
enters  the  tower  at  a  high  temperature. 

Four  thermometers  should  be  fitted  to  each  surface  con- 
denser, namely,  in  the  exhaust  steam  pipe,  the  condensate 
discharge,  the  injection  water  suction,  and  the  injection 
water  discharge.  In  a  jet  condenser,  of  course,  the  con- 
densate discharge  thermometer  is  not  required,  as  the 
condensate  is  carried  off  with  the  injection  discharge 
water. 

In  the  opinion  of  the  writer,  the  advantages  of  the  elec- 
trical distance  thermometers  in  this  connection  are  very 
marked.  The  time  that  is  required  to  take  condenser  tem- 
peratures with  mercurial  thermometers  is  too  great  to 
permit  of  their  being  taken  very  frequently,  and  as  the 
conditions  in  the  condenser  change  with  every  variation  of 
load  it  is  essential  that  they  should  be  taken  frequently. 

( 'oal  Biiakers. — With  certain  classes  of  bituminous  coal 
there  is  considerable  danger  of  spontaneous  combustion, 
particularly  if  the  coal  has  been  stored  when  wet.  Coal  in 
a  finely-divided  state,  such  as  slack  or  dross,  is  more  liable 
to  ignite  spontaneously  than  large  coal.  It  is  possible  for 
combustion  to  go  on  for  a  long  time  with  very  little 
emission  of  smoke,  and  often  it  is  not  observed  until  the 
fire  has  a  good  hold.  A  case  is  on  record  in  an  Indian 
colliery  where  the  first  indication  that  a  large  stack  was  on 
fire  was  the  total  disappearance  of  two  coolies  who  attempted 
to  cross  over  it.  The  weight  of  the  men  broke  through  the 
upper  crust  of  the  stack  and  plunged  them  into  a  burning 
crater,  in  which  no  trace  of  them  was  ever  found.  The 
danger  of  spontaneous  combustion  is  well  known  to  marine 
engineers,  and  the  law  demands  that  the  temperature  of  a 
steamship's  bunkers  must  be  recorded  in  the  lUily  log. 

Various  methods  have  been  suggested  for  preventing 
spontaneous  combustion ;  and  some  diversity  of  opinion 
exists  as  to  the  efficiency  of  the  common  practice  of  venti- 
lating the  interior  of  the  coal  stacks.  Storage  in  an  atmo- 
sphere which  does  not  support  combu-tion,  carbon  dioxide, 
for  example,  has  been  suggested,  but  there  are  few  elec- 
tricity supply  stations  where  the  danger  is  sufficiently  great 
to  justify  the  expenditure  which  would  be  necessary  with 
Buch  an  arrangement.  In  most  cases  it  will  be  sufficient  if 
means  are  availab'e  for  locating  and  extinguishing  an  out- 
break as  soon  as  it  occurs. 


A  crude  form  of  thermometer  which  is  sometimes  used  for 
this  purpose  is  simply  an  iron  rod  thrust  into  the  centre  of 
the  stack.  Any  increase  of  temperature  in  the  body  of  the 
coal  will  be  readily  conducted  along  the  rod  and  bft;ome 
apparent  to  the  touch.  The  method  commonly  used  on 
board  ship  is  to  have  an  iron  pipe  built  into  the  bunker  and 
opening  on  to  the  deck,  down  which  a  maximum 
thermometer  can  be  lowered  and  the  temperature  at  the 
centre  of  the  coal  registered.  This  method  can  be  used  in  a 
supply  station,  although  the  bunkers  are  usually  more 
inaccessible  than  on  board  ship.  A  valuable  application  of 
the  electrical  distance  thermometer  is  to  indicate  the 
presence  of  spontaneous  combustion.  Readings  can  be 
taken  with  far  greater  frequency  than  is  possible  with  any 
other  form  of  thermometer,  and  the  elements,  completely 
enclosed  in  an  iron  pipe,  can  be  placed  without  risk  of 
damage  in  the  most  inaccessible  part  of  the  coal  heap  or 
bunker. 

In  the  opinion  of  the  writer,  to  make  it  practicable  to 
take  frequent  readings  in  a  large  power  house,  it  is  nece  sary 
to  install  a  system  of  electrical  distance  thermometers, 
particularly  if  it  is  situated  in  a  country  where  subordinate 
emploji'^  who  have  a  sense  of  responsibility  are  difficult  to 
find.  Many  of  the  points  at  which  observations  must  be 
made  are  of  necessity  awkwardly  situated,  and  if  the  observer 
is  required  to  visit  each  in  turn  it  requires  some  strength  of 
character  to  debar  him  from  supplying  many  of  the  readings 
from  his  imagination. 

A  30-pnint  distanre  thermometer  can  be  installed  for 
approximately  £150,  or  including  depreciation  and  main- 
tenance, an  annual  charge  of  about  £20.  For  a  similar 
installation  using  ordinary  glass  thermometers,  with  careless 
handling  the  annual  bill  for  renewals  may  approach  or 
even  surpass  this  figure.  The  advantage  of  the  electiicil 
thermometer  is  more  apparent  on  a  large  installation,  how- 
ever, and  for  fewer  than  10  points  might  hardly  justify  the 
expenditure  under  ordinary  circumstances. 

In  a  power-house  electrical  thermometer  instillation  it  is 
desirable  that  the  switchgear  should  be  mechanically  strong, 
and  that  the  switch  contacts  should  be  large.  Variations 
in  the  resistance  of  the  circuits  from  other  causes  than 
variatioLS  of  temperature  at  the  thermometer  elements  are 
fatal  to  accuracy,  therefore  the  necessity  for  good  connections 
cannot  be  over-emphasised. 

The  writer  has  experienced  a  good  deal  of  trouble  with  a 
well-known  make  of  distance  thermometer  on  account  of  the 
lightness  of  the  switchgear.  The  design  gives  a  wonder- 
fully neat  appearance,  and,  provided  the  contacts  are  all 
tight,  is  perfectly  satisfactory  in  operation.  However, 
with  careless  handling,  the  instrument  and  switches  are 
easily  deranged,  and  they  are  so  delicately  constructed  that 
considerable  skill  is  required  for  their  readjustment. 


REVIEWS. 


Boilers,  Economisers  ami  Superheaters  .■  their  Healing 
Pnirer (ind Etfitiency.  By  Robert  H.  Smith.  London: 
Crosby  Lockwood  A  Co.     I'rice  7s.  (Id.  net. 

This  book,  like  the  earlier  works  of  its  author,  fills  us 
with  mixed  feelings,  in  this  instance  we  are  glad  to  say 
somewhat  different  from  those  of  previous  occasions. 

We  marvel  at  the  author's  indefatigable  industry,  at  his 
mathematical  genius  and  his  determined  application  of 
mathematics  to  problems  of  engineering  which,  we  think, 
have  never  been  really  suitable  for  such  treatment. 

But  to  begin  with,  is  not  the  author  wrong  in  supposing 
that  steam  engineering  writers  have  not  perceived,  or  have 
neglected,  the  fact  that  the  radiation  from  the  hot  fuil  on 
the  grate  is  far  more  effective  than  any  other  part  of  the 
boiler  ?  A  Lancashire  boiler  gives,  say,  an  evaporation  of 
C  lb.  of  water  per  sq.  ft.  of  surface  per  hour,  but  it  is  always 
understood  that  the  work  over  the  fire  grate  is  several  times 
this  average,  and  in  water-tube  boilers  has  not  radiation 
from  the  fire  always  been  credited  with  the  bulk  of  the 
abnormal  evaporation  of  the  first  bundle  of  tubes  r 


526 


THE     ELECTRICAL     REVIEW.         [Vol.  76.    No.  1,950,  April  9,  1915. 


The  author,  indeed,  admits  this  ;  his  quarrel  is  with  text- 
books, presumably  with  those  rules  which  are  based  on  the 
mean  effect  of  heating  surface.  If  we  remember  rightly, 
many  years  ago  such  rules  did  estimate  fire-box  surface 
separately  from  tube  surface  or  other  surface. 

This  book  aims  to  correct  the  omission  by  reducing  the 
complex  laws  of  heat  transmission  to  diagram  form  ;  such 
diagrams,  if  enough  are  asked  for,  will  be  supplied  in  full 
size,  their  photographed  reproductions  being  too  small  for 
drawing  otfice  use.  In  reading  the  author's  remarks  we 
exclaim :  "  Is  Saul  also  among  the  prophets  ? "  for 
the  author  has  endeavoured  to  treat  of  an  engineering 
subject  on  what  he  calls  simple  lines,  avoiding  pedantic 
exactitude  never  justified  by  the  degree  of  closeness  with  • 
which  the  data  of  boiler  practice  are  known.  We  feel  that 
this  distinct  break  from  the  author's  former  methods  will 
greatly  enhance  the  value  of  his  present  work,  and  as  a 
sample  let  us  cite  what  he  says  on  the  calculation  of  calorific 
capacity  of  coals. 

The  author  takes  the  percentage  of  carbon  in  coal  as 
actually  fired  on  the  grate,  be  it  dry  or  wet,  that  is  to  say, 
not  the  percentage  of  carbon  as  obtained  in  the  laboratory 
for  really  dry  coal,  but  the  percentage  of  carbon  in  the 
more  or  less  watered  foal  actually  fired.  Then  he  multi- 
plies this  percentage  by  17,200,  and  the  product  is  the 
calorific  capacity  of  that  pound  of  coal,  including  its 
hydrogen  effect  and  its  water  effect.  Taking  five  British 
coals,  for  the  rule  is  only  given  for  British  coals,  viz  .Welsh, 
Newcastle,  Lancashire,  Derbyshire  and  Scotch,  the  following 
figures  are  found  :  — 

Welxh.  y'C.  Lane.  Derbi/.  Scotch. 
Calculated  heat  of 

combustion  ...     14,070     13,840     13,030     13,020     13,120 

Per  cent,   of  C.  x 

17,200      U,120     13,710     13,000     13,290     12,970 


Difif. 


+  50     -  130    —  30      +  270 


150 


The  results  are  certainly  creditably  close. 

But  whose  figures  are  4,320  and  14,400  for  the  calorific 
capacity  of  carbon  burned  to  its  two  familiar  oxides  'f 
Berthelot's  figures  are  4,415  and  14,647,  while  Thomsen 
gives  or  accepts  4,350  and  14,544,  which  are  the  figures  of 
Fabre  and  Silbermann.  It  is  a  pity  that  engineers  cannot 
agree  on  the  calorific  capacity  of  both  carbon  and  hydrogen. 
Why  not  accept  Berthelot's  values  until  there  appears  good 
reason  to  revise  them  ? 

Anyhow,  the  author's  very  simple  formula  will  be  welcome 
if  we  can  rely  upon  the  calculated  heat  of  combustion  as 
found  from  the  constituents  of  the  coal  being  really  com- 
parable with  possible  results. 

For  oil  fuel  the  author  deduces  a  formula  22,200  x  %  C, 
and  for  samples  of  various  oils  prints  the  following  cjm- 
parisons  :  — 

Amer.  Bussia.  Burma.  Borneo  Te.ras. 
Actual  bDmb  values  19,600  19,400  18,800  18,800  19,200 
%  C.   X  22,200       ...     18,800     19,200     19,200     19,500     19,000 


Difference 


-  800     -  200     -I-  400     +  700 


200 


The  weight  of  gaseous  products  per  pound  of  fuel  is 
13'45  c  -f  1  where  c  is  the  percentage  of  carbon.  This 
is  the  actual  chemical  requirement. 

If  the  air  used  is  n  times  the  chemical  amount  the 
ciuation  become  13"45  c  n  +  1,  omiliing  any  steam  from 
fuel  wetness  or  from  steam  blowers.  And  fo  the  value  of  n 
is  found  to  be  ?!  =  27'3  x  °o  of  COa  —  01,  and  is  to  bs 
used  when  the  percentage  of  COj  has  bsen  found  by,  say,  an 
automatic  recorder. 

The  author  next  takes  up  the  question  of  the  specific 
heat  of  the  flue  gases,  or  the  va'ueof  A  =  heat  given  up  by  a 
fall  of  1"  of  temperature.  He  finds  h  =  0"3  -I-  3'2  C  n 
for  both  Brif.ish  and  metric  measures.  The  subject  is 
further  developed,  and  the  author  applies  his  formula  to  the 
same  five  British  coals.  The  various  other  problems  of  a 
boiler  are  similarly  treated. 

We  note  that  in  his  studies  for  this  book  the  author  has 
met  with  efficiencies  greater  than  unity,  in  no  fewer  than 
our  official  tests  :  in  one  oase  as  much  as  15  per  cent. 


This  book  is  extremely  interesting  ;  the  best  we  have 
seen  from  the  author's  pen,  and  one  which  gives  one  much 
to  think  about.  But  we  wish  the  author  would  eliminate 
firstly  and  nextly  from  his  vocabulary.  Neither  word  is 
English,  and  the  author  in  the  past  has  employed  a 
sufficient  stock  of  long  words  without  adding  syllables  that 
do  not  belong  to  these  English  monosyllables. 


Drawing  for  Elecfriml  Engineers.    By  G.  W.  Worrall. 
London  :  G.  Rontledge  &  Sons,  Ltd.     Price  2s.  net. 

A  book  of  this  type  describing  the  mechanical  construction 
of  electrical  machines  has  long  been  sadly  needed.  In  many 
electrical  designs  produced  to-day  lack  of  knowledge  of 
mechanical  details  on  the  part  of  the  designer  is  apparent, 
llethods  of  electrical  design  are  now  more  or  less 
standardised  and  uniform  ;  it  is  the  mechanical  construction 
which  distinguishes  the  products  of  one  manufacturer  from 
those  of  another.  It  is,  therefore,  surprising  how  little 
attention  has  been  paid  in  text-books  to  the  subject  of 
mechanical  design.  An  average  second  or  third  year  student 
in  a  technical  college  may  be  fairly  well  acquainted  with 
electrical  design  as  well  as  with  engineering  theory,  but  ask 
him  to  design  a  motor  end  bracket  with  details  of  bearing  and 
shaft  journal— the  result  is  generally  distressing. 

Electrical  text-books  have  given  the  subject  most  super- 
ficial and  often  worthless  treatment.  Those  professing  to 
deal  with  mechanical  construction  have  been  treatis-  s  on 
engineering  theory,  throwing  very  little  light  on  modern 
methods  of  construction. 

The  advent  of  this  book  setting  forth  features  of  modern 
construction  will,  therefore,  probably  be  very  welcome,  both 
to  technical  students  and  to  draughtsmen  and  engineers. 
The  author  admittedly  does  not  attempt  to  deal  with  the 
general  principles  of  engineering  construction  and  drawing, 
but  only  to  impart  to  the  "  young  electrical  engineer  "  an 
"  elementary  knowledge  of  the  construction  and  proportions 
of  the  chief  types  of  electrical  machinery."  He  should  at 
least  succeed  in  doing  this,  and  probably  not  a  few  "  old  " 
electrical  engineers  will  glean  some  of  this  elementary 
knowledge. 

The  book  is  essentially  a  collection  of  some  70  working 
drawings,  most  of  them  fairly  recent,  by  the  leading  manu- 
facturers in  this  country,  with  a  simple  description  of  the 
principles  involved  in  each.  Bearings,  shafts,  AC.  and  d  r. 
rotors  and  stators.  and  collector  and  brush  gear,  constitute 
the  list  of  subjects  discussed.  It  is  rather  a  pity  that  the 
important  subject  of  windings  is  conspicuous  by  its  absence. 
f>ne  or  two  of  the  drawings  shown  are  somewhatoat  of  date, 
and  the  original  sketches  at  the  beginning  of  the  book  are 
hardly  representative  of  modern  practice.  There  is  a  con- 
trast, too,  between  the  detailed  description  of  brush  gear 
and  the  scanty  treatment  in  the  last  chapter  of  slip  rings. 
The  book  would  probably  have  been  of  greater  value  had 
the  drawings  been  reproduced  to  a  much  larger  scale. 

On  the  whole,  however,  the  drawings  are  good  and  well 
described,  and  the  book  is  well  worth  its  low  price. 


Pri'triples  nf  Electriral  ilcii.'yiirniiinlx.  By  .\rthi"I(  W. 
.Smith.  London  :  Hill  Publishing  Co.  Price  8s.  4d. 
net. 

Strictly  speaking,  this  is  a  laboratory  text-book,  and  it 
bears  the  marks  of  careful  preparation  by  one  who  has  met 
and  appreciated  the  many  difficulties  encountered  by 
students  in  the  early  stsges  of  experimental  electrical  engin- 
eering. It  is  similar  in  many  respects  to  the  books  pro- 
duced for  similar  purposes  and  under  like  conditions  on  this 
side  of  the  Athntic  ;  it  is  certainly  no  better  and,  perhaps,  no 
worse  than  the  usual  type  of  texc-bnok  in  common  u«e  in 
the  electric  il  labDratories  of  our  English  Technical  Colleges 
and  Universities.  But  it  has  some  important  features  that 
are  well  worth  consideration,  and  even  emulation,  in  this 
country. 


Vol.  ;«.     No,  l,i(50,  Apbil  9,  1916.] 
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An  introductory  chapter  deals  with  units  and  definitions, 
and  incidentally  startles  us  with  the  following  unui-ual  de- 
finition : — "  Unit  resistance  is  that  resistance  in  which  one 
erg  of  heat  is  produced  each  second  by  the  passage  of  unit 
current."  Although  unusual,  this  detiaition  is,  of  course, 
exactly  equivalent  to  the  one  commonly  derived  from  the 
statement  that  "  one  erg  of  work  is  done  when  unit  electro- 
magoetic  quantity  of  electricity  falls  through  unit  of  poten- 
tial difference."  The  specifications  of  the  international 
ohm,  ampere  and  volt  are  also  included  in  this  chapter, 
together  with  notes  on  the  use  of  Weston  cells,  current 
balances  and  standard  coils  for  standardisation  purposes. 

The  author  does  well  by  beginning  with  the  use  of 
ammeters  and  voltmeters  in  the  measurement  of  current, 
E.M.F.,  resistance  and  power.  He  also  does  well  to  use  a 
paragraph  to  explain  the  application  of  Ohm's  law  to  the 
simple  circuit,  and  the  difference  between  available  e.m.k. 
and  the  potential  difference  over  the  whole  circuit.  Dr. 
Smith  is  also  a  humorist,  for  he  follows  up  a  neat  and 
sound  treatment  of  the  subject  of  useful  power  from  a  cell 
by  this  problem  :  — "  How  much  power  is  expended  in  an 
ammeter  of  O'Ol  ohm  resistance  if  it  is  connected  to  a  stor- 
age battery  of  10  volts  and  O'Ol  ohm  internal  resistance  ? 
Why  is  it  best  not  to  try  this  actual  experiment  in  the 
laboratory  ?  " 

The  second  subject  treated  is  ballistic  galvanometer  and 
condenser  methods,  and  all  the  usual  experiments  on  f;.ii.F.'s 
and  capacities  are  fully  dealt  with  here  and  in  Chapter  IX. 
1'he  current  galvanometer  is  considered  in  the  third  chapter, 
and  this  naturally  leads  up  to  Wheatstone's  bridge  and 
potentiometer  methods,  to  both  of  which  subjects  admirable 
cLapters  are  devoted.  The  calibration  and  use  of  the 
simple  slide-wire  bridge  are  first  described,  then  the 
"  decade  "  bridge  box  (which  is  the  American  form  of  our 
Post  Office  box),  and  its  use  in  the  location  of  faults,  and 
finally  the  Kohlrausch  bridge  for  resistance  of  electrolytes 
and  Carey-Foster's  bridge  for  comparison  of  nearly  equal 
resistances.  The  lack  of  any  reference  to  the  P.O.  box  is, 
of  course,  a  regrettable  feature  from  an  English  standpoint. 

Chapter  VI,  on  the  Measurement  of  Current,  gives  some 
account  of  hot-wire,  moving-coil  and  electrolytic  methods, 
as  well  as  of  the  Kelvin  balance  and  electrodynamometer, 
while  Chapter  VIII  deals  with  the  application  of  the  latter 
instrument  to  the  measurement  of  power. 

Considerable  space  is  devoted  to  magnetic  measurements, 
and  a  whole  chapter  to  the  theoretical  considerations  of  the 
magnetic  circuit.  The  various  standard  methods  for  obtain- 
ing B-H  curves  and  hysteresis  loops  by  Hopkinson's  bar  and 
yoke,  double  bar  and  yoke  and  step-by-step  methods  are 
described,  but  a  curious  omission  is  made  in  that  there  is 
no  reference  to  the  magnetometric  method. 

There  are  two  chapters  on  Self  and  Mutual  Induction, 
and  the  multitudinous  methods  of  measuring  them,  and  then 
a  final  chapter,  mainly  of  a  theoretical  description,  on 
alternating  current?. 

An  interesting  point  is  that  the  author  uses  the  calculus 
quite  freely  throughout  the  book.  He  also  misuses  the  word 
'•  data  "  throughout  the  book,  but  otherwise  there  are  very 
few  errors  either  fundamental  or  incidental.  As  we  have 
said,  this  book  is  not  unique  in  any  respect,  but  it  can, 
perhaps,  claim  some  merits,  and  perhaps  a  few  defects  that 
are  not  possessed  by  similar  books  already  in  use  in  this 
country. 


COMMISSIONS. 


[COMIIUNICATED.] 


This  does  not  treat  of  matters  military  ;  it  is  a  brief 
discussion  of  the  pros  and  conn  of  a  commercial  custom 
which  has  prevailed,  with  variations,  practically  ever  since 
England  boasted  a  commercial  system. 

In  encyclopicdic  language,  we  are  told  that  a  commission 
is  a  pecuniary  consideration,  given  by  a  principal  to  an 
agent,  or  to  au  empk.jc,  in  respect  of  business  secured  by 
the  said  agent  or  employe,  for  and  on  behalf  of  the  said 
principal.     Assuming  that  such  business  proves  unprofitable 


to  the  principal  and  the  agent  or  employe  in  no  way  com- 
promises or  jeopardises  the  negotiations,  the  commission 
cannot  be  withheld.  This  form  of  remuneration  is  founded 
upon  an  express  or  implied  contract  between  the  parties  con- 
cerned, and  such  a  contract  may  be  implied  from  trade 
custom  or  usage. 

Leaving  the  encyclopa;dic  for  the  commercial  aspect,  we 
find  that,  not  only  in  the  engineering  world,  but  in  almost 
all  fields  of  commercial  activity,  the  commission  problem  is 
one  of  more  than  ordinary  interest  ;  it  is,  furthermore,  one 
in  which  it  is  essential  to  have  at  the  outset  a  clear  and 
amicable  understanding  between  the  parties  most  intimately 
concerned,  for  it  is  easy  to  conceive  that  friction  is  likely 
to  be  caused  by  any  misunderstanding  arising  in  the  absence 
of  a  definite  agreement. 

It  is  possible  that  this  fear  of  petty  friction  is  to  an 
extent  responsible  for  a  certain  chariness  exhibited  by  some 
employers  in  regard  to  the  wisdom  of  embarking  upon  a 
commission  system  with  their  salesmen. 

It  is  sometimes  argued  that  if  one  salesman  is  paid  a  fair 
salary  without  commission,  and  another  is  working  partially 
or  wholly  upon  commission,  the  individual  results  of  the 
two  men,  other  things  being  equal,  will  be  approximately 
similar.     Thii;  may  be  very  plausible  in  theory,  but  it  does 

not  take    into  consideration   that   very   natural  faculty 

the  human  element.  I  do  not  maintain  that  the  practice  is 
at  all  common,  but  surely  there  are  occasions  when  the  non- 
commission  man  has  an  "  easy  "  after  a  good  spell  of  busi- 
ness ;  so,  of  course,  will  the  commission  man  upon  occasion, 
but  there  is  an  incentive  here  which  tends  to  make  such  a 
relaxation  of  effort  more  infrequent. 

Again,  the  commission  system  does  not  appear  to  be  so 
prevalent  in  this,  our  engineering  industry,  as  in  others. 
Why  this  should  be  so  is  a  little  difficult  to  imagine,  but  in 
part  it  may  be  due  to  the  more  complex  and  varied  nature 
of  the  "  lines  "  the  engineer  salesman  has  to  sell,  in  contra- 
distinction to  the  relatively  confined  scope  of  the  commercial 
traveller  selling  tea,  kc.  And  for  this  reason,  that,  whereas 
the  commercial  in  the  grocery  or  "  soft  goods  "  business  is 
very  frequently  in  the  happy  position  of  having  a  large  pro- 
portion of  his  turnover  provided  b\-  a  more  or  less  standard- 
ised clientele,  this  rarely  holds,  and  even  then  to  a  far  less 
proportion,  in  the  case  of  the  engineer.  Moreover,  in  any 
given  town,  the  former  can  visit  many  times  as  many 
grocers  and  drapers,  as  the  engineering  ejtablishments  that 
the  latt«r  can  visit,  while  the  former  has  also  the  decided 
advantage  of  being  engaged  in  a  business  where  it  is  an 
old-established  trade  custom  for  orders  to  be  given  to  the 
traveller  upon  the  occasion  of  his  periodical  visit. 

Per  contra,  the  engineer  salesman  is  very  seldom  so  for- 
tunately situated  ;  if  engaged  solely  upon  the  smaller 
specialitiesof  the  industry,  such  as  lamps,  in  which  there  is  a 
certain  element  of  "  bread-and-butter  "  trade,  he  may  do  so, 
but  more  often  the  aim  of  the  true  engineer  salesman  is  to 
perform  some  spade-work  in  the  discussion  of  alternative 
propositions,  or  sometimes,  it  may  be  said,  his  labours  are 
of  an  educational  and  missionary  character. 

But,  given  the  essential  features  of  a  sound  working 
system,  one  which  will  overcome  the  difficulties  indicated, 
there  is  no  doubt  that  the  commission  system  possesses 
advantages  not  to  be  lightly  ignored.  A  cynic  once  saiil 
that  "  an  open  mind  is  but  a  polite  definition  of  ignorance"  ; 
without  going  as  far  as  this,  I  think  it  is  frequently  true 
that  an  open  mind  signifies  indifference.  On  this  subject  of 
commissions,  however,  any  man  in  a  commercial  position, 
even  if  connected  with  an  establishment  where  commis- 
sions are  not  in  vogue,  is  bound  to  discard,  sooner  or  later, 
whatever  feelings  of  indifference  he  may  have  had,  and  is 
forced  to  come  off  the  fence,  on  one  side  or  the  other.  This 
necessarily  means  that  he  examines  the  situation  with  a 
view  to  seeing  how  the  commission  system  affects  the  first 
person  singular. 

A  man  in  employment  may  be  paid  : — 

(rt)  A  fixed  salary. 

(A)  A  fixed  salary  plus  commission. 

(r)  Commission  only. 

Some  brief  comments  on  these,  and  certain  of  the 
attendant  pitfalls  to  be  avoided,  may  be  of  interest. 

The  first  («)  needs  little  further  comment  here  other 
than  that  which  has  already  been  made,  but  must  not  be 
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dismissed  without  mention  of  the  consolation  of  the  assured 
salary  to  a  traveller  who  is  prevented  from  obtaining  busi- 
ness through  external  causes  entirely  beyond  his  control, 
and  in  no  way  reflecting  upon  his  salesmanship  and  ability. 
Such  external  causes  will  readily  occur  to  everyone. 

In  regard  to  (4)  and  (c),  commissions  are  almost  invari- 
ably paid  as  a  percentage  in  one  or  two  forms,  viz.,  on  turn- 
over or  on  profits,  whilst  further  considerations  are  whether 
a  certain  initial  volume  of  business  be  exempt  from  carrying 
commission,  and  how  travelling  and  similar  out-of-pocket 
expenses  are  to  be  borne.  Settlement  of  these  questions 
must  be  left  to  individual  judgment  in  each  case,  and  it 
should  not  be  difficult  to  evolve  an  equitable  solution. 

If  the  commission  is  paid  upon  profits,  the  first  question 
which  arises  is  :  "  What  are  profits  I'  "  Profits  may  for 
this  purpose  be  variously  termed  profits  upon  factory  cost, 
with,  or  without,  establishment  charges  ;  or  they  may  be  said 
to  exist  in  the  abstract,  but  not  in  the  concrete,  as  in  the 
case  where  normal  profits  are  shown,  upon  the  balance-sheet, 
but  dividends  are  conspicuous  by  their  abseuce.  A  more 
satisfactory  method  is  to  ignore  profits.  To  some  this  may 
seem  suspiciously  like  heresy,  but  the  suggestion  is  to  adjust 
the  commission  scheme  upon  some  other  basis  than  any  which 
employs  the  elastic  term  "  profits."  This  may  be  done  by 
fixing  a  fair  market  price  for  a  product,  and  giving  the  sales- 
man discretionary  powers  to  reduce  the  price  within  what- 
ever limits  may  be  arranged,  but  inserting  a  proviso  that  such 
reduced  quotacion  bears  no  commission  ;  here,  again,  it  will 
be  obvious  that  much  hinges  upon  the  "  fair  market  price," 
and  that,  once-  more,  is  essentially  a  matter  for  amicable 
agreement. 

Mention  is  made  above  (see  Par.  2)  of  an  employe  possibly 
jeopardising  negotiations,  a  possibility  which  indicates 
the  necessity  for  a  safeguard  against  some  such  condi- 
tion of  affairs  as  is  suggested  by  the  following  : — Through 
bad  engineering  upon  the  part  of  one  of  the  technical  sales- 
men, a  manufacturing  establishment  may  find  later  that 
it  is  put  to  some  considerable  additional  expense  to 
complete  a  job  in  a  sound  and  workmanlike  manner,  or 
less  tangibly,  for  '•  reputation's ''  sake,  a  position  which  may 
be  peculiarly  exasperating,  and  even  intolerable,  if  a  commis- 
sion to  the  erring  salesman  is  also  involved. 

Proceeding  to  other  aspects  worthy  of  discussion,  a 
common  practice  is  to  parcel  out  the  country  amongst 
various  agents  or  salesmen,  which  is  likely  to  cause 
dissension,  unless  the  difficulties  are  foreseen  and  pro- 
vided against.  In  the  first  place,  it  may  be  suggested  that 
a  salesman  should  reap  the  benefit  of  any  and  every  order 
received  from  clients  in  his  district  ;  as  it  stands,  this  may 
be  too  one-sided,  for  it  is  readily  conceivable  that  many 
orders  may  be  received  which  are  the  result  of  some  purely 
external  forces,  such  as  a  trade  journal  reference,  or  a 
recommendation  from  another  source.  .Should  the  salesman 
benefit  ?  This  is  one  of  the  most  difficult  problems  of  all, 
but  a  reasonable  suggestion  is  that  the  salesman  should  be 
entitled  to  benefit  or  otherwise,  according  to  the  con- 
dition of  his  report  book,  which  should  contain  a  con- 
stantly up-to-date  record  of  visits  made,  concisely  tabulated 
and  indexed. 

The  last  problem  suggests  another,  one  very  similar  and 
possibly  more  difficult  of  solution.  This  is  the  case  of  a 
subsidiary  establishment  in  the  provinces,  doing  its  own 
preliminary  buying,  but,  for  internal  reasons,  placing  the 
final  instructions  through  its  head  office  in  London.  At 
first  glance,  it  will  be  remarked  that  the  provincial  salesman 
should  benefit,  and  this  seems  to  be  reasonable,  assuming 
that  the  London  salesman  is  never  called  upon  to  spend  any  of 
?ns  time  on  the  job.  But  if,  perchance,  the  London  repre- 
sentative were  obliged  to  render  assistance,  a  Solomon  could 
not  always  administer  justice. 

In  conclusion,  the  writer  would  say  that  the  foregoing 
remarks  are  in  no  way  intended  to  comprise  a  survey  of  the 
whole  of  the  points  involved,  from  either  aspect.  Such  a 
survey  would  be  impossible  in  the  space  available,  but  if 
interest  is  aroused,  he  feels  sure  that  an  investigation,  no 
matter  what  the  result,  will  prove  of  more  than  ordinary 
interest  and  value,  and,  finally,  repeats  his  opinion  that,  if 
only  for  the  above-mentioned  "  human  element,"  the  com- 
mission system  has  much  to  commend  it,  notwithstanding 
the  difficulties  and  problems  with  which  it  bristles. 


ELECTRIC    COOKING. 


Mb.  W.  E,  Coopkk's  paper  on  "  Electric  Gookinp,"  was  digoueeed 
by  the  Biemingham  Local  Section  of  the  Institution  of 
Electbical  Enoineebs,  OB  March  17th.  An  abstract  of  the 
paper  appeared  in  our  issne  of  March  19  th. 

Mb.  F.  S.  Geooan  maintained  that  the  figures  published  were 
those  of  a  special  oaee,  and  were  not  at  all  representative  of  the 
general  results  obtained.  As  to  hot  water,  he  admitted  that  for 
large  quantities  it  was  mnch  cheaper  to  install  a  coke  boiler,  and 
only  in  a  few  special  cases  would  it  be  advisable  to  put  in  an 
electric  boiler.  If  an  electric  boiler  was  installed  for  convenience, 
then  a  6  to  10-KW.  boiler  should  be  used,  with  thermostatic  con- 
trol attached  to  the  hot  storage  tank.  As  to  the  annual  consump- 
tion for  cooking,  3,.^00  should  be  the  average  result  as  against  the 
author's  case  of  5,000  odd  units.  He  could  quote  an  actual  case  of 
eight  in  a  family  where  they  consumed  Ii5  units  per  week  against 
110  quoted  by  the  author;  This  showed  that  the  author  could 
not  deduce  general  results  from  his  special  case.  The  outlay  of 
£23  Ids.  6d.  was  very  high,  and  included  30s.  for  nickel  plating, 
70s.  for  switchboard,  35s.  for  connections,  and  lOs.  6d.  for  thermo- 
meter. Although  the  switchboard  was  included,  the  author  paid 
£9  odd  extra  for  wiring  ;  this  was  a  ridiculous  price.  The  outfit 
was  further  inflated  with  £10  68.  4d.  for  a  coke  boiler,  which 
must  have  included  £t  over  list  price  to  cover  piping  and  erection. 
Why  add  this  to  the  already  much  too  high  figure  for  the  electric 
cooking  stove  when  it  must  be  granted  that  an  infinitely  better 
supply  of  hot  water  had  been  obtained  than  ever  before 
from  a  coal  fire .'  This  boiler  with  its  increased  economy 
would  pay  for  itself  in  a  very  few  months'  use.  Over 
HO  authorities  and  companies  were  already  hiring  out 
cookers  to  their  consumers  ;  this  had  encouraged  the  class  of 
consumer  who  appreciated  the  benefits  Of  electric  cooking, 
viz.,  that  class  where  the  lady  herself  either  cooked  or 
closely  superintended  the  cooking.  The  author  admitted  a 
saving  of  10  per  cent,  for  electric  cooking  of  meat  against 
coal  cooking,  but  he  did  not  state  whether  the  original  weight 
included  the  weight  of  bone,  which  for  this  joint  represented 
20  per  cent,  of  the  whole  weight.  If  the  weight  of  the  bone  was 
not  included,  the  percentage  figures  under  the  "  loss  "  column  were 
all  too  high  for  comparison  with  other  public  results.  Also  had 
he  followed  instructions  instead  of  cooking  at  between  260°  F.  and 
300°  F.,  he  would  have  had  a  less  percentage  loss  in  the  electric 
oven.  Let  him  consult  an  elementary  cooking  book,  and  he  would 
find  that  after  sealing  the  meat  at  a  temperature  of  250°  F.  or 
over  for  a  short  period,  meat  should  be  cookedjat  about  200°  F.  to 
get  the  best  results.  The  proper  place  for  a  thermometer  was  in 
the  test  room,  and  instructions  should  be  given  to  control  the  heat 
based  upon  the  manufacturers'  tests.  Central-station  engineers 
took  care  to  see  that  cookers  were  earthed.  His  experience  with 
various  tariffs  showed  that  the  fixed  charge  plus  low  running  costs 
was  most  useful  to  encourage  cooking  loads,  but  let  the  low 
running  charge  be  high  enough  to  allow  a  part  of  the  revenue  to 
be  set  aside  to  meet  deficits  in  the  charges  for  hiring  apparatus. 
The  latter  charge  must  be  a  low  one  to  meet  competition. 

Mb.  T.  Smith  said  that  if  the  paper  had  not  been  a  mischievous 
one  he  would  have  considered  it  somewhat  amusing.  The  author 
had  taken  a  very  unfair,  he  might  say  artificial,  case,  and  it  looked 
almost  as  if  he  allowed  himself  to  be  misled  into  believing  that 
the  results  he  had  obtained  were  representative  of  the  results 
obtained  with  electric  cooking  generjllly.  He  purchased  a  £23 
outfit,  when  apparently  the  joints  to  be  cooked  were  only  about 
5  lb.  in  weight.  He  must  have  been  aware  that  he  could  purchase 
several  outfits  which  would  have  met  his  requirements  for  less 
than  half  this  amount — e.</.,  the  Carron  and  the  Jackson.  Also 
utensils  to  the  value  of  £2  os.  were  given  ;  an  absurd  figure  even 
for  good  aluminium  utensils.  The  information  given  as  to  the 
loss  of  weight  of  meat  in  the  process  of  cooking  was  certainly  in 
favour  of  the  electric  cooker,  although  the  author  wished  them  to 
believe  that  it  was  not  worth  considering.  The  surprising  part 
was,  with  such  small  joints  and  the  heavy  consumption  of  energy, 
that  any  saving  at  all  was  shown.  The  tests  had  been  taken 
with  ribs  of  beef  only  ;  if  mutton,  veal  and  pork  had  been  included 
the  results  would  have  shown  more  in  favour  of  electric  cooking.  A 
good  cook  could  easily  make  the  loss  10  per  cent,  on  all-round  cooking. 
The  question  of  plugs  was  an  important  one,  but  the  trouble  would 
be  overcome  when  a  reliable  interlocked  switch  and  and  plug 
was  brought  out.  The  design  shown  would  aggravate  the 
trouble  which  it  was  supposed  to  remedy.  For  flexible  cords,  no 
doubt  the  "cab  tire"  type  was  the  best  at  present  on  the  market. 
He  considered  that  the  rateable  value  method,  with  its  necessary 
modification  in  special  circumstances,  was  the  best  tariff  that 
could  be  offered  at  the  present  stage  of  our  development.  That  it 
was  not (quitable  was  true;  no  system  of  charging  for  any  com- 
modity was.  The  author  referred  to  the  impossible  load  factor  of 
over  100  per  cent. ;  in  practice  it  was  possible  for  a  consumer  to 
have  a  load  factor  which  was  better  than  100  per  cent,  from  the 
generating  station  point  of  view.  He  considered  the  author  had 
ignored  the  good  points  of  electric  cooking,  but  had  pointed  out 
and  exaggerated  all  its  defects.  Not  being  satisfied  with  the 
defects  which  became  apparent  to  the  consumer,  he  had  gone  into 
technical  details,  even  outside  the  scope  of  cooking,  to  find  defects. 
In  his  experience  nothing  more  damning  to  electric  cooking  than 
this  paper  had  been  put  forward,  and  he  could  confidently  expect 
to  be  put  up  against  quotation  from  it  for  some  years  to  come. 

Mb.  E.  p.  Hollis  said  he  thought  that  every  oven  should  be 
provided  with  some  form  of  temperature  indicator,  preferably,  a 
cheap  jyrciceter.  Domestic  cooking  and  "wholesale"  cooking,  by 
which  he  meant  cocking  in  restaurants,  hotels  and  so  forth,  were 
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in  totally  different  categories.  At  an  hotel  on  the  South  Coast 
the  hotel  mana{;er  said  that  he  paid  for  the  whole  of  his  electricity 
used  in  cooking  by  the  extra  money  he  received  for  his  dripping. 
Bakers'  ovens  were  affected  by  a  number  of  factors  which  did  not 
enter  with  the  domestic  oven.  A  large  firm  in  Oxford  Street, 
wishing  to  increase  their  output,  found  this  impossible  with  the 
ordinary  oven  ;  they  were  pursuaded  to  rr'place  the  old  ovens  by 
electric  ovens,  with  the  result  that  four  times  the  output  conld 
be  obtained  from  the  same  space.  Previously,  owing  to  the  fact 
that  certain  forms  of  pastty,  which  were  cooked  after  bread  had 
been  baked  and  removed,  required  particular  temperatures  for 
their  cooking,  the  firm  were  not  always  able  to  decide  exactly 
which  pastry  should  be  made  nntil  a  short  time  previous  to  the 
taking  of  the  bread  out  of  the  oven.  With  the  electric  oven 
and  its  easily  controllable  temperature  all  such  diffienlties  were 
removed. 

Me.  J.  H.  C.  Bbooking  said  that  information  received  by  him 
from  central- station  engineers  all  over  the  country  showed  that  the 
flexible  cables  appeared  to  be  the  weakest  point  in  connection 
with  portable  heating  appliances.  The  well-known  C.T.S.  type 
was  well  ahead  of  the  other  types  mentioned  as  a  protection 
against  the  three  chief  troubles  of  kinking,  abrasion  and  corrodi- 
bility. 

Mb.  G.  S.  Cattell  said  that  from  the  piper  it  would  appear 
that  the  author  used  a  cooker  to  cook  for  nine  people,  which  was 
probably  capable  of  cooking  for  a  larger  number,  possibly  15. 
On  this  account  the  consumption  per  person  per  day  came  out 
much  higher  than  had  been  found  to  be  the  average  amount 
required.  It  would  surely  be  possible  to  provide  a  complete  equip- 
ment to  do  all  the  work  required  at  a  cost  under  half  the  amount 
shown.  Switches  for  the  heating  elements  were  much  better  if 
double  pole,  and  this  particularly  applied  to  griller  switches  if  the 
heating  element  was  exposed.  A  thermometer  might  give  some 
indication  of  the  time  when  the  oven  was  hot  enough  to  commence 
cooking,  but  failed  entirely  if  it  was  desired  to  assist  the  operator 
when  requiring  to  change  the  temperature  of  the  oven.  An 
intelligent  cook  would  rapidly  become  sufficiently  well  acquainted 
with  what  the  oven  would  do,  so  that  a  thermometer  in  any  case 
was  not  of  lasting  value.  The  question  of  earthing  was  one 
which  could  not  receive  too  much  attention,  and  in  this  direction 
he  would  endorse  all  of  the  author's  remarks.  So  far  as  the 
general  design  of  cookers  was  concerned,  manufacturers  at  present 
were  working  under  a  great  disadvantage,  inasmuch  as  the  opinions 
of  the  engineers,  who  were  the  principal  purchasers,  differed  widely. 
If  domestic  cookers  could  be  reduced  to  fewer  types  as  a  result 
of  agreement  between  engineers  as  to  what  was  best,  not  only 
would  they  arrive  at  something  more  nearly  approaching  the 
ideal,  they  would  also  be  able  to  manufacture  under  such 
conditions  that  the  price  to  the  ultimate  user  could  materially 
diminish. 

Mr.  C.  0.  Silvers  (communication)  said  that  during  the  last 
15  months  he  had  had  an  opportunity  of  watching  very  closely 
an  electric  cooking  and  heating  installation  in  a  commercial  hotel 
in  the  Midlands,  which  for  many  years  had  had  a  great  reputation 
for  good  cooking.  Electricity  replaced  gas  in  this  case  with  the 
following  results  ; — 

I'p  to  the  end  of  1913  electricity  for  lighting  was  paid  for  at 
the  rate  of  2}d.  per  unit  (flat  rate).  The  price  of  gas  was  2s.  6d. 
per  1,00' I  cb.  ft.  With  the  installation  of  electric  cooking  the 
tariff  was  readjusted  as  follows  : — od.  per  unit  need,  and  a  fixed 
charge  based  upon  £8  per  Kw.  demand  with  a  diversity  factor  for 
occasional  lights,  heating  and  cooking.  The  apparatus  consisted 
of  :  — 

1  double  oven  of  the  Bright  unlaggcd  type     3,200  watta 

3  SOO-watt  hot-plates 2,40u     ,, 

1  double  grill 3,000     ,, 

I  fish  fryer         2,000     „ 

4  2, OOOwatt  electric  fires       8,000     „ 

I I  light  points 360     „ 

18,960     „ 

This  apparatus  replaced  gas,  but  the  following  new  plant  was 
added  : — 

1  hot  cupboard  and  carving  table    ... 

2  hot  water  urns         

1  electric  fire    

14  light  points 

7,030      .. 
The  actual  cost  of  electricity,  coal  and  gas  for  the  two  years  pre- 
ceding the  conking  and  heating  installation  and  for  the  first  year 
of  electric  coikiag  and  heating  was  as  follows  :  — 


3,000  watts. 

1,600     „ 

2,000      „ 

450      „ 

Coal 

Gas 

Electricity 

Total .. 


1912.  1913.  19U. 

£3.5   10     2  £26  16     1  £35     5     0 

47  12     2  53     0  10  13     0     2 

27   15     2  32     0     2  06  13  '  3 


...  £110  17  6  £111  17  1  £114  18  6 
The  above  figures  included  no  capital  charges,  but  the  elec- 
tricity charges  for  11114  included  £7  28.  for  the  hire  of  apparatus. 
It  must  also  be  remembered  that  the  1914  figures  included  addi- 
tional heating  facilities,  amounting  to  at  least  2,000  units  per 
annum.  On  the  other  hand,  they  had  the  installation  of  an  up-to- 
date  coal  range  for  heating  water,  boiling  vegetables  and  heating 
plates,  kc.  The  1912  and  1913  figures  were  obtained  from  meter 
readings  taken  before  December  3 let,  so  that  the  actual  costs 
were    greater    than   the    figures    shown.    The    electricity    units 


for  1914  were  taken  from  January  Ist  to  December  31st, 
and  he  might  add  that  ihe  amount  of  food  cooked  in  1914  was 
greater  than  in  either  of  the  preceding  years.  In  his  opinion  all 
heating  and  coo'sing  apparatus — in  fact,  all  apparatus  which  was 
in  any  way  handled— should  be  properly  earthed,  whether  in  the 
kitchen  or  anywhere  else.  He  might  say,  as  a  consumer,  that  the 
results  obtained  during  a  year's  working,  in  which  21,391  nuits 
were  used  at  an  average  cost  of  «73d.  per  unit,  were  eminently 
satisfactory  from  a  commercial  standpoint.  The  only  capital  ex- 
panditure  that  had  been  necpssary  for  these  results  was  that  to 
cover  the  wiring  of  a  few  flat-bottomed  pots  and  pans. 


Discussion  at  Manchester. 

Mb.  Welbourn  said  that  as  the  result  of  about  three  years' 
experience  of  electric  cooking  he  agreed  with  many  of  the  author's 
recommendations.  Regarding  energy  consumption,  IJ  to  2  kw.- 
hours  per  person  per  day  according  to  season  was  the  average.  It 
was  very  desirable  to  mount  control  switches  on  the  wall,  and  if 
the  supply  was  from  a  three-phase  A.c.  system  a  double-pole  switch 
should  always  be  used  to  isolate  the  apparatus  entirely.  Not  only 
cooking  apparatus,  but  every  power  circuit  such  as  for  radiators, 
*:3.,  should  be  so  arranged  that  the  appliance  itself  could  be 
earthed.  He  had  used  flexibles  of  various  types  domestically  for 
about  eight  years,  and  had  discarded  rubber-insulated  flexibles 
entirely  and  adopted  flexibles  insulated  with  asbestos  and  bound 
with  thread  ;  these  were  entirely  satisfactory  after  18  months'  use, 
and  withstood  heat  and  ill-usage  much  better  than  rubber  flexibles. 
Accurate  accounts  of  the  heat  bill  for  a  family  of  eight  were  kept 
for  two  years,  which  showed  a  total  difference  of  253.  between 
the  electric  cooking  year  and  the  coal  year.  Electrical  energy  was 
supplied  at  Id.  psj  unit  flat  rate  with  2i  per  cent,  discount,  and 
coal  cost  17s.  6d.  per  ton  average.  The  apparatus  installed  by  the 
author  appeared  much  larger  than  actually  required  by  the  house- 
hold and  would  probably  accommodate  50  per  cent,  more  persons. 
The  speaker's  apparatus  had  a  maximum  demand  of  4  kw.,  whereas 
the  author's  maximum  demand  was  apparently  about  "J  kw.  The 
cost  per  meal  served  was  heavy  when  the  apparatus  was  larger 
than  was  required.  In  his  opinion  the  time  was  near  when 
domestic  consumers  would  be  charged  on  the  contract  basis 
involving  maximum  demand. 

Me.  W.  Cramp  could  not  understand  why  electric  ovens  should 
not  be  mounted  at  a  reasonable  height.  'The  plan  of  putting  a 
thermometer  on  the  oven  door  seemed  useless  ;  the  proper  place 
was  inside.  The  author  seemed  very  optimistic  regarding  the 
question  of  earthing,  when  he  stated  that  possibly  in  those  towns 
where  the  supply  undertaking  had  a  wiring  department  this  part 
of  the  work  received  proper  attention.  The  speaker's  experience 
showed  that  it  did  receive  proper  attention  by  the  wiring  depart- 
ment if  it  was  contractors'  wiring,  but  if  the  wiring  department 
carried  out  the  work,  anj  thing  would  do.  A  case  was  recently  dis- 
covered where  a  circuit  carrying  500  amperes  was  earthed  by  Cor- 
poration workmen.  A  Xo.  i>^  wire  was  twisted  round  a  loose  nut 
on  one  of  the  switches,  and  then  soldered  to  the  end  of  a  lead  water 
pipe  which  was  hanging  loose  from  a  roof.  Three  contractors 
were  engaged  on  this  installation  besides  the  Corporation,  and 
whilst  the  former  put  in  enclosed  fuses,  the  latter  installed  bare 
wire. 

Me.  Alderman  Walker  thought  the  electric  cooking  load  was 
one  to  be  sought  after.  About  a  year  ago  MancheBter  adopted  a  new 
tariff  in  order  to  attract  the  cooking  load,  vi^  .  12i  per  cent,  on  the 
rateable  value,  plus  }d.  per  unit  metered.  It  was  also  stipulated  that 
houses  under  £30  rental  should  install  2  kw.  ;  £30  to  £50  hoaees 
3  kw.  ;  and  over  £50  4  KW.  The  response  to  the  tariff  was  very 
poor,  and  after  considerable  investigation  the  cause  was  found  to 
be  the  inadequate  wiling  of  the  houses  originally.  A  prospective 
user  of  cooking  plant  would  not  entertain  the  idea  of  rewiring  hii 
house,  involving  the  destruction  of  plaster  and  fittings.  A  note 
had  been  prepared  by  the  department  for  circulation  amongst 
architects,  builders  and  houee  owners  requesting  steps  to  be  taken 
to  ensure  sufficient  copper  being  put  into  new  premises  to  admit 
of  radiator  and  cooking  loads.  The  capital  cost  given  by  the  authgr 
for  the  family  mentioned  seemed  excessive. 

Pboi'.  E,  W.  Marchaxt  said  the  best  cooks  were  the  most  sttypid 
and  he  did  not  believe  thermometers  to  be  of  any  service  to  snoh 
persona.  Regarding  small  electrical  appliances,  the  weak  spot  was 
certainly  the  flexible.  The  time  taken  for  repairs  was  usually 
much  too  long,  and  easily  replaceable  elements  were  to  be  advo- 
cated. The  secondary  charge  should  be  kept  down  in  order  to 
induce  consumers  to  use  energy.  It  seemed  grossly  unfair  that  the 
primary  charge  should  have  any  bearing  upon  the  amount  of 
garden  attached  to  a  house  :  a  charge  based  upon  the  cubical  con- 
tents or  floor  space  of  the  house  would  surely  be  more  reasonable. 
The  cooking  consumer  was  evidently  a  very  desirable  one  for  the 
electrical  engineer. 

Mr.  Hollingsworth  said  that  at  St.  Helens  with  a  rateable 
value  system  and  a  secondary  rate  of  Jd.  per  unit  they  had  been 
fairly  successful.  The  initial  outlay  on  apparatus  and  wiring  was 
the  chief  drawback,  together  with  the  competition  of  gas  cookers 
with  gas  at  2e.  per  1,000  rb.  ft.  There  would  be  no  difficulty  in 
meeting  the  gas  competition  successfully  were  it  not  for  the  cost 
of  installing  and  unreliability  of  large  cookers.  A  large  works 
employed  electricity  for  cooking  for  18  months  with  every  sucoeee 
excepting  in  the  matter  of  reliability.  In  the  hands  of  experienced 
cooks  the  results  were  far  more  satisfactory  with  thermometers 
than  without.  The  author  did  not  say  too  much  about  the  neces- 
sity of  earthing  cooking  apparatus.  The  three-pin  plug  WM  a 
very  satisfactory  device,  and  it  waa  hardly  possible  for  a  negligent 
wiieman  improperly  to  earth  apparatus   fitted   with  such  plufifs. 
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He  advised  engineers  who  had  not  yet  adopted  a  rateable  value 
or  doable-charge  system  to  do  so,  as  the  half- watt  lamp  would 
doubtless  arrive  and  place  them  in  a  worse  position  than  when  the 
metallic- filament  lamp  was  introduced. 

Mb.  W.  £ccles  gave  details  of  equipment  and  costs  in  the  case 
of   his  own  house,  assessed  at  £30.  and   usually  accommodating 
three  adults.     The  equipment  was  as  follows  : — 
Electrical — Lighting  on  a  generous  scale  throughout. 

Cooking  by  means  of  a  cooker  comprising  oven,  griU, 
hot  closet  and  four  bailing  plates,  alss  a  number  of 
self-contained  utensils. 
Heating  by  means  of  portable  radiators. 
Power  for  washing,  vacuum  cleaning,  fans,  &c. 
Gtu —  For  washing  boiler  and  hot  water  for  house  supply 

when  kitchen  fire  was  unavailable. 
Coal —         Daring  winter  only  for  kitchen  and  one  room  fire. 
Electricity  cost  ii.  per  unit  plus  12J  per  cent,  of  rateable  value. 
Gas  „     28.  p«  1,000  ob.  ft. 

Coal  „     Is.  0}d.  per  c«rt.  approximately. 

The  accounts  were  : — 


yaarter  ending - 

Electricity 

Gas 

Coal 


Sept.,  lyu.  Dec,  19U.  March,  191.". 

£2  16     7  £2   12     1  £3     4     5i 

0  16     8  06     2J  0-tO 

0     19  119  2     0     7 


£3  15     0        £4     0     Oi      £.5     9     Oi 


which  represented  abont  £17  12s.  per  annum.  There  had  been  a 
saving  in  laundry,  carpet  cleaning,  baking  and  charwomen  of 
about  £13  per  annum.     The  aivantages  derived  were — 

1.  Less  of  the  drudgery  of  housework  and  increased  cleanliness. 

2.  Comparative  independence  of  maids. 

3.  Comforts  and  luxuries  otherwise  unattainable  at  any  price. 
The  author  s  case,  whilst  bsing  devoid  of  the  aforesaid  advantages, 
except  perhaps  a  little  extra  cleanliness  in  cooking,  showed  a  loss 
of  £8  18i.  9d.  This  loss  was  reduced  to  £1  12s.  6d.  if  the  cost  of 
electricity  was  adjusted  to  the  speaker's  rate.  Further,  coal  at 
£13  10a.  per  annum  for  eight  or  nine  persons  was  very  economical, 
and  probably  much  below  the  average.  On  the  whole,  the  author's 
apparent  results  were  likely  to  be  discouraging  to  prospective  con- 
sumers, as  the  average  layman  would  not  trouble  about  explana- 
tions. It  appeared  that  the  maker  of  electrical  ovens  followed 
ga;-Dven  prastice  by  constructing  tall,  narrow  ovens,  which  was  quite 
undesirable.  The  fact  that  the  lower  6  in.  or  8  in,  of  a  gas  oven  was 
only  utilised  for  distributing  the  heat  from  the  burners  seemed  to 
be  quite  overlooked.  An  electrical  oven  should  never  be  less  than 
16  in.  X  16  in.  plan  area,  with  a  height  varying  from  12  in.  up- 
wards, according  to  the  capacity  required.  The  electric  grill  was 
practically  perfect,  but  efiBjient  reliable  plate  warmers  and  boiling 
plates  were  still  lacking. 

Mb.  H.  H.  Ratcliff  thought  elejtric  water  heating  was  an 
expensive  luxury  at  id.  per  unit,  and  only  became  worthy  of  con- 
sideration on  the  score  of  convenience  and  cleanliness  ;  Jd,  per 
unit  was  a  reasonable  fioancial  proposition.  The  most  efficient 
heaters  were,  undoubtedly,  those  of  the  geyser  type,  in  which  water 
flowed  through  the  heater  as  required,  but  there  were  serious 
objections,  one  of  which  was  the  enormous  KW.  demand  for  a  few 
minutes  which  would  not  permit  of  a  reasonable  tariff.  A  further 
disadvantage  was  the  necessity  of  reducing  seriously  the  rate  of 
flow  in  order  to  obtain  high  temperatures.  Tests  carried  out  on  a 
model  he  iter  of  this  type  showed  a  water  inlet  temperature  of 
60°  F.,  outlet  temperature  110*  F.,  fljw  7 J  gallons  per  minute, 
efficiency  98  1  per  cent.  The  load  on  the  meter  was  7  KW.  The 
effiiienoy  fell  as  the  temp'^rature  was  increased,  and  eventually 
when  a  temperature  of  200°  F.  was  reached  the  flow  became  very 
unstable  and  slow,  abjat  i  gallon  per  minute,  and  the  efficiency 
dropped  to  94  per  cent.  The  solution  of  the  problem  was,  un- 
donbtedly  the  thermal-storage  system.  Regarding  electric  cookers, 
there  was  not  much  likelihood  of  progress  so  long  as  the  consumer 
had  to  purchase  his  own  apparatus. 

Mb.  Alcock  considered  it  a  very  difficult  matter  to  interest 
the  ordinary  householder  in  electric  cooking  bo  long  as  the  hot 
water  problem  was  unsolved.  Houses  at  £30  to  £50  a  year  rental 
had  a  fire  in  the  kitchen  for  hot-water  supply,  and  the  cooking  was 
done  on  the  fire  as  a  by-product.  Regarding  the  design  of  cookers, 
hot-plates,  &c.,  the  efficiency  of  the  apparatus  was  largely 
dependent  upon  the  intimacy  of  contact  between  the  vessel  and 
heat  elements,  and  in  many  types  of  apparatus  the  surface  of  the 
vessel  was  ground  in  an  attempt  to  obtain  the  desired  intimate 
contact.  The  gas  cooker  flame  impinged  on  the  vessel  to  be  heated, 
and  this  was  a  good  lead  for  the  electrical  engineer  to  aim  at  in 
getting  the  heat  element  in  direct  contact  with  the  vessel  to  be 
heated.  Some  such  arrangement  was  being  exploited,  using 
heating  elements  laid  in  troughs  of  heat-resisting  material,  the 
elements  almost  touching  the  vessel. 

Mb.  a.  G.  Cooper  said  that  cooking  vessels,  especially  those 
made  of  aluminiam,  were  liable  to  warp  after  a  time.  Regarding 
rateable  value,  he  found  the  most  equitable  charge  to  be 
12i  per  cent,  on  £15,  15  per  cent,  on  from  £15  to  £30,  and  20  per 
cent,  for  anything  over  £30  rental. 

Mb  W.  R  Coopeb.  in  reply,  said  with  regard  to  the  size  of  the 
apparatus,  that  one  must  consider  not  merely  the  size  of  one's 
family  in  normal  times,  but  the  possibility  of  having  people  in  to 
dinner  and  so  on.  He  thought  the  high  price  of  cooking  apparatus 
was  largely  a  question  of  establishment  charges  and  experimental 
coBts,  which  no  doubt  would  come  down  enormously  if  the 
quantity  could  be  increased.  The  idea  of  giving  notice  to 
builders  was  an  excellent  one  and  ought  to  do  a  great  deal  of 
good,  because  the  wiring  was  undoubtedly  the  difficulty. 
His  cook  was  very  stupid,  but  he  had  had  no  difficulty  in  getting 


her  to  take  on  the  thermometer.  Though  she  does  not  speak  much 
about  degrees,  I  believes  she  does  not  mind  talking  about  250  in 
the  least.  He  had  been  taxed  on  several  occasions  with  having  a 
high  charge  for  wiring.  He  thought  it  was  high  himself,  but 
the  supply  undertaking  said  it  was  quite  normal.  The  supply 
undertakings  should  take  this  in  hand  very  carefully  and  decide 
how  cheaply  and  satisfactorily  wiring  could  be  done  ;  it  was  a  very 
important  point. 

Mr.  George  WUkinson,  electrical  engineer  to  the  Borough  of 
Harrogate,  has  found  it  necessary  to  address  the  following  letter 
to  the  Editor  of  the  Joumul  of  Gas  Lhjhting : — 

"  Dear  Sir,— In  perusing  your  '  Electricity  Supply  Memoranda  ' 
in  your  issue  of  the  3uth,  I  find  that  the  writer  grossly  misrepre- 
sents my  statement  as  to  water  heating  made  during  the  dis- 
cussion on  Mr  Cooper's  paper  at  the  Institution  of  Electrical 
Engineers.  Moreover,  your  writer  casts  aspersions  upon  the  clean 
liness  of  myself  and  members  of  my  family  which  appear  to  me  tu 
be  in  very  bad  taste. 

'•  What  1  actually  said  was  that  the  electric  heater  has  a  cubical 
capacity  equal  to  12  gallons,  but  it  is  equal  to  an  output  of  over 
I ;0  gallons  of  water  per  day  at  1U0°  F.,  which,  I  think,  you  will 
agree  is  a  fair  supply  for  a  small  household  ;  it  is  found  sufficient 
for  two  or  three  baths  per  day  in  addition  to  the  ordinary  kitchen 
requirements. 

"  I  have  facttities  for  the  production  of  ten  times  this  amount 
of  hot  water  if  necessary,  but  the  output  of  the  electric  heater  is 
found  ample  for  ordinary  every-dsy  demands. 

"  I  hope  you  will  do  ma  the  justice  to  have  this  matter  put  right 
in  your  next  issue. 

"  Vours  faithfully, 
"(Signed)  Geo,  Wilkinson." 


NEW     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


(ilassivare  to  GiAe  Sanligtat  Colour  Value. 

In  response  to  a  number  of  inquiries  for  glassware  which  will 
ensure  artificial  light  of  daylight  value,  the  British  Thomson- 
Houston  Co.,  Ltd.,  of  Mazda  Honse,  77,  Upper  Thames  Street, 
B.C.,  are  putting  on  the  market  a  complete  range  of  colour  match- 
ing pendants  and  globes.  The  name  "Trutinf  has  been  given 
to  this  glassware,  and  it  is  available  Is  varlons  compositions  to 
ensure  different  sunlight  values. 

In  Group  I,  the  composition  of  the  glass  is  such  as  to  ensure 
accurate  matching  in  colour  comparison  work  ;  this  particular 
unit  is  not  intended  for  general  room  lighting,  and  is  only  avail- 
able as  a  pendant  reflector  unit,  without  cabinet,  for  use  where 
there  is  little  extraneous  light  to  interfere  with  colour  matching. 
Group  II  is  for  general  illumination,  and  gives  a  light  of  "  noon  " 
sunlight  value  ;  it  is  particularly  suitable  for  lighting  in  paint 
shops,  lithographic  plants,  art  galleries,  ic.  The  watts  per  candle 
efficiency  of  Mazda  half-watt  lamps  when  fitted  with  this  par- 
ticular type  of  globe  is  practically  equivalent  to  that  of  standard 
Maz la  lamps  in  a  white  opal  globe. 

Group  III  is  also  for  general  illumination,  and  gives  a  light  of 
"  afternoon  "  sunlight  value.  The  purpose  of  the  Trutint  globes 
in  this  case  is  to  furnish  a  lisrht  that  is  slightly  more  efficient  in 
watts  per  candle  than  Group  II,  and  necessarily  somewhat  yellower, 
as  is  the  case  with  afternoon  sunlight.  The  Trutint  globes  in  this 
group,  therefore,  compromise  between  colour  and  efficiency,  and 
their  field  will  be  found  in  the  general  lighting  of  dry  goods  and 
clothing  shops,  or  in  other  positions  where  daylight  quality  of 
light  is  desired.  They  are  made  of  Trutint  glas  s  cased  over  by  a 
light  opal,  or  a  very  light  opal  body  in  which  Trutint  has  been 
mixed,  and  are  known  respectively  as  "  Trutint  Cased  "  and  "  Tru- 
tint Opal,"  The  cased  glass  appears  white  when  unlighted,  while 
the  other  units  appear  bluish.  When  possible  complete  installations 
of  Trutint  glass  should  be  obtained,  so  that  the  yellow  light  of 
other  lamps  may  not  be  present. 

Trutint  glassware  is  not  made  for  use  with  ordinary  Mazda 
lamps ;  it  has  been  specially  compounded  for  Mazda  half-watt 
lamps,  which,  owing  to  their  high  intrinsic  brilliancy,  are  more 
like  sunlight  in  colour  than  previous  incandescent  lamp?. 

A  Parsons  ParafBn  Motor. 

The  Pabsoks  Motor  Co.,  Ltd.,  of  Southampton,  have  recently 
built  a  number  of  aO-H  P.  six-cylinder  paraffin  engines,  both  for 
commercial  and  Government  orders. 

The  type  of  engine  is  a  regular  pattern  90-H.p.  six-eylinder  set,  ' 
having  cylinders  i3}-in.  bore  and  S-in.  stroke,  and  running  at. 
550  B.P  II. 

The  leading  features  of  the  design  are  that  the  pistons  and  con- 
necting rods  are  removable  through  crank  chamber  doors,  without 
detaching  the  cylinders  or  separating  the  crank  chamber.  There 
is  a  complete  system  of  pump  lubrication,  combining  an  oil  cooler 
on  the  engine,  and  including  the  u-ual  relief  valve,  pressure  valve 
and  level  gange,  and  in  order  to  keep  down  heat  from  the  external 
surfaces  of  the  vaporisers  they  are  water  cooled,  and  are  arranged 
for  starting  by  blow  lamp  or-  petrol.  The  engine  has  its  own 
pumps  for  circulating  the  water  through  the  cylinder  jackets,  &c., 
and  these  jackets  are  carried  right  down  to  the  base,  keeping  the 
engine  very  cool  ;  a  centrifugal  high-speed  governor  is  mounted  at 
one  end,  and  controls  the  speed  within  close  limits. 
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These  engines  are  supplied  with  or  without  compressed-air  start- 
ing, and  it  will  be  seen  that  there  is  a  chain  turning-over  gear  at 
one  end  ;  in  the  example  shown  there  is  a  separate  air  com- 
pressor driven  by  a  friction  clutch,  which  can  be  disengaged  by  a 
foot  lever. 

At  the  fly-wheel  end  of  the  engine  there  is  a  distributing  valve 
which  admits  pressure  air  to  all  six  cylinders  in  turn,  thus  ensur- 
ing a  quick  start,  the  cylinders,  of  course,  being  fitted  with  non- 
return valves. 


Fig.  1.— Pabsons  90-h.p.  Pabaffin  Engine  with  Compbessed-Air  Staetikg, 


A  good  point  about  these  engines  is  that  any  fumes  venting 
from  the  crank  chamber  are  not  allowed  to  pass  into  the  engine 
room,  but  are  drawn  through  and  consumed. 

Several  of  these  engines  have  recently  been  put  down  for 
the  generating  stations  at  various  military  camps  throughout  the 
0  juntry,  and  a  number  are  in  use  also  by  the  Admiralty  in  different 
types  of  craft. 

The  weight  of  the  engine  shown  approaches  a  couple  of  tons. 


PRIVATE     GENERATING    PLANT. 


On  taking  the  chair  as  the  first  President  of  the  Association 
OF  SUPEBVISING  ELECTRICIANS,  MB.  A.  H.  DYKES  delivered  an 
address  on  "  Private  Generating  Plants,"  of  which  the  following 
is  an  abstract  : — 

The  voltage  of  supply,  and  therefore  the  number  of  cells,  depends 
on  the  length  of  main  to  the  light  farthest  from  the  battery 
room.  In  a  case  where  an  installation  on  completion  did  not  give 
satisfaction,  I  found  that  the  battery  was  a  50-volt  one,  and  that 
owing  to  the  house  being  a  long,  straggling  one,  at  the  far  end 
there  was  a  blink  in  the  lights  every  time  other  lights  were 
turned  on  or  off.  The  remedy  was  obvious,  especially  as  the 
battery  was  small  for  the  work — it  was  to  double  the  number  of 
cells  and  raise  the  voltage  to  100. 

In  several  cases  where  the  lights  were  spread  over  a  large 
area,  and  the  dynamos  were  situated  a  considerable  distance  from 
the  cell  room,  I  have  wired  the  premises  on  the  three-wire  system, 
with  two  batteries  of  100  volts  each,  the  two  batteries  being 
charged  in  series  at  200/260  volts,  with  a  change-over  switch,  so 
that  the  cells  are  changed  over  each  day  from  one  side  of  the 
system  to  the  other,  in  order  to  ensure  that  each  half  of  the 
battery  gets  approximately  the  same  amount  of  use.  This  plan 
enables  one  to  use  small  candle-power  100  volt  lamps,  whilst 
obtaining  the  economy  in  the  mains  and  sub-mains  due  to 
200-volt  distribution. 

Experience  tells  me  that  the  owner  of  a  house  never  com- 
plains that  his  cells  are  too  large,  but  does  very  frequently 
blame  somebody  because  his  cells  were  not  put  in  large  enough 
in  the  first  place.  A  safe  rule  to  follow  is  to  decide  the 
mEtximum  number  of  ampere-hours  likely  to  be  taken  from 
the  battery  on  the  longest  winter's  day,  and  then  make 
the  capacity  of  the  battery  double  this,  thus  enabling  the 
supply  to  be  given  from,  say,  Saturday  morning  till  Monday 
morning,  without  having  to  run  the  engine.  In  summer  time  it 
will  only  be  necessary  to  charge  once  or  twice  a  week. 

By  capacity  I  mean  not  the  capacity  of  a  new  battery,  but  the 
capacity  the  makers  will  guarantee  under  a  maintenance  policy, 
which  with  some  makers  is  only  80  per  cent,  of  the  listed  rating 
of  the  cell. 

Since  the  introduction  of  the  metal-filament  lamp  the  capacity 
of  the  cells  required  for  lighting  has  been  very  greatly  reduced, 
but,  on  the  other  hand,  the  use  of  email  motors  and  heating 
appliances  is  becoming  much  more  general,  and  a  few  radiators 
used  for  some  hours  every  night  need  a  considerably  augmented 
battery  power. 

Wherever  possible  I  prefer  to  have  the  cell  room  as  near  as 
possible  to  the  house,  putting  the  engine  and  dynamo  in  a  separate 
house  far  enough  away  to  avoid  annoyance  from  smell  or  noise. 
If  the  battery  and  eniiine  room  are  together,  it  generally  means 
that  they  are  some  distance  from  the  house,  and  as  the  maximum 
current  of  the  battery  is  generally  in  excess  of  the  dynamo  cur- 
rent, the  mains  from  the  engine  room  to  the  house  have  to  be 
larger,  and  consequently  more  costly,  than  they  need  be. 


To  give  good  regulation  also,  the  drop  from  the  cells  to  the  end 
light  must  be  small,  which  again  means  increasing  the  cable 
to  the  house. 

By  putting  the  batteries  up  at  the  house,  the  size  of  the  mains 
from  the  engine  room  can  be  kept  down  merely  to  the  size  neces- 
sary to  carry  the  charging  current  of  the  battery,  and,  if  necessary, 
quite  a  considerable  drop  in  voltage  may  be  allowed  in  them. 

A  battery  regulating  switch,  suitably  enclosed,  with  merely  a 
regulating  handle  projecting,  can  be    fixed    in    the  wall  of   the 

battery  room  looking  into 
a  passage,  and  any  one  of 
the  indoor  servants  can  be 
told  off  to  move  the  handle 
one  way  or  the  other,  so  as 
to  keep  the  pointer  of  the 
voltmeter  fixed  over  it  at 
a  definite  point. 

I  generally  fix  the  size 
of  the  engine  to  give  the 
specified  charging  current 
at  about  2l'  volts  per  cell, 
which  means  that  at  the 
end  of  the  charge,  when  the 
voltage  has  risen  to,  say, 
2-6— 27  volts,  the  current 
falls  off,  thus  giving  an 
economical  rate  of  charge. 
In  only  a  very  few  cases 
in  this  country  is  there 
water  power  of  practical 
use  available  ;  and  in  most 
cases  some  form  of  heat 
engine  is  employed.  To 
certain  special  cants  where 
steam  is  required  for  heating,  and  the  exhaust  steam,  after  passing 
through  the  engine,  can  be  utilised,  the  steam  engine  is  the  most 
economical  source  of  power,  but  such  cases  generally  arise  only 
in  works  or  business  premises  where  little  or  no  light  is  used  in 
the  summer,  bnt  only  in  the  winter,  when  steam  is  wanted  for 
heating  as  well. 

Where  town  gas  is  available,  a  gas  engine,  with  belt-driven 
dynamo,  makes  a  good  combination,  especially  as  the  engine  can  bs 
always  run  at  its  most  economical  load  when  charging  the  battery. 
Taking  an  aversige  figure  of  3,5  cb.  ft,  per  unit  generated  by  the 
dynamo,  with  gas  at,  say,  33.  6d.  per  1,000  cb.  ft.,  the  cost  of  fuel 
per  unit  generated  is  r46d. 

Not  more  than  60  per  cent,  of  the  total  energy  generated  by 
the  dynamo  can  be  obtained  from  the  battery,  and  thus  the 
cost  per  unit  actually  used  in  the  lamps  will  be  2'i'id.  for  fuel 
alone. 

Where  town  gas  is  not  available,  a  suction  gas  producer  is  fre- 
quently used,  consuming  anthracite,  or,  in  some  cases,  coke.  The 
actual  consumption  per  unit  generated  during  last  year  of  such  a 
plant  put  in  to  our  specification  at  a  large  country  house  was 
22  lb,  of  anthracite  at  268,  =  0  3  Id,  Such  plants  are  simple  and 
easy  to  work,  but  lite  the  steam  boiler,  are  not  so  economical 
when  worked  only  intermittently  ss  when  they  are  in  regular  use 
all  day  long.  This  difiiculty  is  overcome  by  the  different  forms 
of  oil  engines,  none  of  which  consume  any  fuel  except  when  they 
are  actually  at  work. 

The  engines  which  are  most  generally  used  are  horizontal  singlc- 
oylinder  oil  engines  burning  paraffin.  They  are  very  simple,  quite 
reliable,  easily  started  to  work,  andean  be  salely  left  in  the  hands 
of  any  intelligent  gardener.  The  consumption  of  paraffin  is  about 
1  pint  per  unit  generated,  which,  at  7d,  per  gallon,  costs  0'875d. 
per  unit. 

The  petrol  engine,  direct-coupled  to  its  dynamo,  has  been  largely 
used  for  country  house  lighting.  It  makes  a  very  neat  compact 
set,  and  is  easily  understood  hy  the  chauffeur,  who  is  mostly  to  be 
found  on  large  estates.  The  consumption  of  petrel  per  unit 
generated  is  about  IJ  pints,  which,  at  Is,  '.hi.  a  gallon,  ctsis  nearly 
4d,,  so  that  as  regards  fuel  costs  these  sets  do  not  compare  favour- 
ably with  paraffin  engines.  There  is  more  risk  of  fire,  due 
to  the  use  of  the  it  flammable  petrol  int<tead  of  thei  heavier 
paraffin  oil,  and  the  electii-j  ignitinn  certainly  gives  more 
tronble  than  the  hot-bulb  ignition.  Whereas  one  of  the  hori- 
zontal paraffin  engines  can,  and  will,  run  for  years  with  nothing 
more  than  ordinary  cleaning  and  attention  by  a  more  or  less 
unskilled  attendant,  the  petrol  engine  must  have  constant  super- 
vision. 

The  Diesel  engine  burns  the  cheapest  of  oil  fuel — the  crude  or 
residue  oil  of  about  the  consistency  of  treacle. 

The  consumption  of  crude  oil  is  only  about  07  lb.  per  unit 
generated.  At  an  average  price  of  608.  per  ton,  the  fuel  cost  per 
unit  generated  works  out  at  0'225d.,  but  the  first  cost  of  the  Diesel 
engine  is  very  high,  and  very  skilled  attendance  is  necessary,  so 
that  except  in  spicial  oases,  where  the  plant  is  worked  very  long 
hours  and  the  cost  of  fuel  is  therefore  very  important,  it  is  not 
suitable  for  private  lighting  plants. 

Questions  on  various  points  were  dealt  with  hy  the  author. 
With  many  reservations,  he  thought  the  average  life  of  a  battery 
was  probably  seven  years,  but  he  could  point  to  cases  where  bat- 
teries were  in  existence  after  1 1>  years  of  working,  and  they  were 
at  the  present  moment  up  to  full  guaranteed  capacity  ;  that  was 
because  a  maintenanof  contract  had  been  entered  into  with  the 
makers,  and  the  plates  renewed  by  them  from  time  to  time  as 
necessary.  The  extra  cost  of  petrol  over  parafTin  in  very  tmall 
sizes  was  negligible,  and  direct-coupled  petrol  sets  were  very  satis- 
factory for  email  power  generators  if  not  run  at  too  high  speed. 
In  practice  it  was  generally  found  that  automatic  plant  required 
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frequent  skilled  attention.  A  maintenance  contract  with  the 
makera  of  a  battery  relieved  the  owner  of  a  great  deal  of  reFpin- 
sibility  ;  and  the  amouat  paid  for  upkeep  was  really  depreciation 
as  well,  as  the  makers  would  guarantee  to  keep  the  battery  up  to 
its  full  capacity. 


BRITISH    ELECTRICAL    PATENTS    APPLIED 

FOR    OR    COMMUNICATED    BY 

RESIDENTS    IN    GERMANY,    AUSTRIA 

OR    HUNGARY. 


The  following  l.sl  of  British  patents,  applied  (or  or  communicated  bv  resi- 
dents in  German/.  .•Vustria  and  Hungary  fill  be  found  of  interest  to  manufac- 
turers cr  others  desiring  to  av,.il  themselves  of  the  provisions  for  Compulsory 
Licence  urider  the  new  Patents  Act.  Intending  licensees  should,  however,  not 
assume  without  further  enquiry  that  any  patent  in  the  list  is  not  already 
assigned  or  licensed    or  that  the  applicant    is  an  "enemy   subject." 

The  list  i'  specially  compiled  for  the  Electrical  Review  bv  Messrs.  VV  P 
TiiOMPSO.v-  &  Co.,  2S5,  High  Holborn.  W.C,  and  6,  Lord   Street,  Liverpool. 

190S. 

-Siemens  Scliuckertwerke  Ges.,  Berlin.      Electric  motors. 

-M.   Kallmann,  Berlin.      Electric  motors. 

Siemens   Bros.    &   Co.,    London    (communicated   by    Siemens   Schuckert- 

*^^  "  '   '^'^'■''")-     Dynamo-electric  machines. 

-w.  &  H.  Heraeus,  Hanan/Main.     Electric  lamps. 
-Allgemeiie       Elektricitats      Gesellschaft,       Berlin.        Dvnamo-electric 

macnines. 
-Deu'tsche  Gasgluhlicht  A.G.    (Aucr.  Ges.),  Berlin.     Electric  lamps 
-tlektrizitats     A.G.    vorm.    \V.     Lahmeyer     &    Co.,     Frankfurt/i\Iain. 

Dynamo  electric  machine. 
1.3,393.— Elektrizitats    A.G.     vorm.    W'.     Lahmeyer     &    Co.,    Frankfurt/Main 

Electric  motors, 
-.^llgemeinc  Elektrizitats   Ges.,  Berlin.     Dynamo-electric  machines 
-P.   Mulle-,    Friedenau.      Electric   lamps. 

i9oe> 

-Allgemeine  Elektricitats  Ges.,  Berlin. 

-.\llgemeine  Elektricitats  Ges.,  Berlin. 

-Allgemeine    Elektricitats  Ges.,  Ber.in. 

-.Allgemeine    Elektricitats   Ges.,    Berlin, 

-H.P.R.L.  Porscke,  Hamburg.     Galvanic  batteries. 

-Siemens  &  Co.,  Geb.,   Charlottenburg.     Electric  conductors. 

-t.  Munz,  Stuttgart.     Magneto  electric  machines. 

-Siemens  Schuckertwerke   Ges..   Be-lin.     Dvnamo-electric  machines. 

-1.   b.   Birnbaum    (communicated   bv   Telephon    Fabrik    .'l.G  ,   vorm      J 

Berliner,  Hanover).    Telephone  systems.  ' 

—A.   Ledenr.  \ienna.      Electric  lamps. 
-Siemens  Bros.  &  Co..    London,  and   \V.    Dieselhorst   (communicated    bv 

i^    o  ..  ^"=""^"5  ^   Halske  A.G.,    Berlin).      Electric  conductors 
-K    Schaffler  &  IX  Weiss,  Vienna.    Dynamo-electric  machines. 
■~}>-  r'^2'^''  c    S-  y^"^^-  Vienna.     Dynamo-electric  machines. 
.--K.  bchaftier  &  D.  Weiss,  Vienna.     Dynamo-electric  machines 
-Siemens  &  Co.,  Geb.,   Berlin.     Dynamo  brushes,  electric  contacts. 
-!•.   Krupp  A.G.,  Essen.     Dynamo-electric  machines. 
-Deutsche  Gasgluhlicht  A.G.,  Berlin.     Electric  lamps. 
—t.  Merk,  Berlin.     Telephone  systems. 


14,320. 

It)  .aw. 

1U,300. 

18,264. 
1J,13S, 

1J.379. 
25,14r 


26,094 

27,251, 


16,818.- 
1S,4S6.- 
19,239.- 
20,808.- 
21,348.- 
21,585.- 
22,323.- 
23,605.- 
23,309.- 

24.973- 
25,306.- 

27,318.- 
27,318* 
27.31SB 
27,499.- 
28,562.- 
28,775.- 
23,647.- 


Measuring  electricity. 
Electric  switches. 
Dynamo-electric  machines. 
Dynamo-electric    machines. 


leo-z- 

1  S?~$."S^""='"«  Elektricitats  Ges.,   Berlin.      Dynamo-electric  machines. 

r:;^,'~^"?'"f  schuckertwerke  Ges.,    Berlin.      Electric  motors. 

Mn^'        •  Stubgen  &  J.  Stiibgen,  Erfurt.      Lamps. 

''«9~SielT„?r  Elektricitats  Ges      Berlin.      Dynamo-electric  machines. 

-,133.— Siemens    Ijroa.   &   Co.,    London    (communicated    by   Siemens   &    Halske 

„  ,,,      -..  ^■"-   Berlin).      Telephone   systems. 

I'J^l"^'^""'""  *"  '^'''''^  ^■^-  ^"''"-     Tungsten  filaments  (reg.). 

3,938.— Consortium  fur  Electrochemische  Industrie  Ges.,  Numbers  Electric 
lamps,  bending  metals   (reg.). 

*•5?^~•^"§«'"«'"e  Elektricitats  Ges.,   Berlin.      Measuring  electricitv 

6,-la.-Siemens    Bros      Dynamo    Works,    London    (communicated    bV    Siemens- 

«<»o      c-  ^cu   ,  ,'"■"''.5   "^es.,   Berlin).     Dynamo-electric   machines. 

-•HS-"'!'^'"'"^  ^  Halske  A.G.,  Berlin.      Electric  telegraphs 

i^S'Z?-    '""5''"'i^'''l"?"^"'l^   Ges.,   Gelsenkirchen.     Electric   furnaces. 

a'^i     n  ^V    u"'  R""",""^?  .Telegraphic,    Berlin.     Wireless  telegraphv. 

g^S'^R'"    "k'^    9.'"?l"'''"''l  ^■°-   (■'^"e-'ges),   Berlin.     Electrif  lamps. 

9,499.— Deutsche    Beckbogen-lampen     Ges.,    Frankfurt/Main.      Electric    lamps 

(reg.).  *^ 

10,024.— Farhwerke    vorm.    Meister    Lucius    Bruning,    Hoechst/Main.      Electric 

endosmose. 
10.356.— W.  G.   Schmidt,   Dortmund.     Dynamo-electric  machines 
Ta^-,~^  ^'^■"^'"'^  Elektricitats  Ges.,  Berlin.     Electric  traction 
10,9.2.— Porzellenfabrik    Kahla   Filiale    Hermsdorf-Kloster  Lausnitz,   Hermsdorl 

Sachsen-Altenburg.     Electric  insulation. 
11,649.— .-Ulgemeine    Elektricitats    Ges.,    Berlin.      Electric   motors 
iJ'5?o''~;*"S'""'='"'  Elektricitats  Ges.,  Berlin.     Electric  motors'. 
}omn'~A',?;r''"'- *  "flfke.  A.G.,   Berlin      Electric  lamps;  tungsten  compounds. 
J^'"2?---^."gemeine   Elektricitats   Ges.,   Berlin.      Dynamo-electric    machines. 
Id.U/l. — Siemens   &  Co.,   Geb.  Charlottenburg.     Electric  lamps 
H'^''-~'^"g'='"e'ne  Elektricitats  Ges,,   Berlin.     Electric  switches 
14,i2a.— Siemens    Bros.    Dynamo    Works,    London    (communicated    by    Siemens 
■i-/,.in      r-     .T-t    ="">^kertwerke  Ges.).     Regulating  electric  currents. 
10.0^0. — C.   Thamer.   Danziglangfuhr.     Dynamo  meters 

H'^iS"?.™'^''''^.*'''^^'"^'''''"  '^■G-   (Auerges),   Berlin.'    Electric   lamps. 

16.489.— Siemens  &   Halske  A.G.,   Berlin.     Tungstates 

?S'=1n~9,';"""'''?  Gasgluhlicht  A.G.   (Auerges),   Berlin.      Electric   lamps. 

J^oF'  g""^'"^    Elektricitats  Ges.,  Berlin.     Electric  motors. 

16,867. — H.  Siissmann,  Berlin.      Lamps. 

Jo'?!^~S'   Sehmidt,   Cologne.      Electro-deposition    metallic   hollow   ware. 

18,163.— Siemens  Bros.  &  Co.,  London  (communicated  by  Siemens  &  Halske 
A.G.,  Berlin).    Telephone  systems. 

18,480.— H.  Schmidt    Cologne-on-the-Rhine.      Electrolysis, 

19.562.— Deutsche  Gasgliihlicht   A.G.    (Auerges),   Berlin.     Electric  lamps 

i„™~^^^-   '"■■  ^'erwertung  Chemischer   Produkte,   Berlin.     Electric   lamps 

20,229.— Allgemeine   Elektricitats  Ges,,   Berlin,     Electric  switches. 

20,300,— Allgemeine   Elektricitats   Ges.,    Berlin.      Electric    traction. 

20,372.— V.   Scholz,   near   Berlin.     Electric  lamps. 

o?'5£~c"®'^'"^'"'^  Elektricitats  Ges.,   Berlin.     Dynamo-electric   machines. 

21,460.- Siemens  Bros.  Dvnamo  Works,  London,  C.  .Mtmann,  Stafford  & 
^V.   Lan,   Nurnberg,      Dynamo-electric   machines. 

21,860,— Siemens  Bros,  Dynamo  Works,  London  (Siemens  Schuckertwerke  Ges., 
Berlin),     Electric  insulation. 

?^'S!^-~'^"Se'"eine  Elektricitats  Ges,,  Berlin,     Dynamo-electric  machines. 

24.028.— Wolfram  Lampen  A.G.,  Augsberg.       Electric  lamps. 

24.135.— Allgemeine    Elektricitats   Ges.,   Berlin.     Dynamo-electric  machines. 

25,744,— Felten  &i  Guilleaume-Lahmeyerwerke  A.  Ges.,  Frankfurt-Main.  Elec- 
tric distribution. 

-26.084.— W.  .Meyerling,   Charlottenburg.      Measuring  electricity. 

26.436. — R.   Bosch,   Stuttgart.      Sparking  plugs. 

•20,530. — Ges.   fur    Drahtlose  Telegraphic,   Berlin.      Wireless  telephony. 


NEW    PATENTS    APPLIED    FOR.    1915. 

[NOT    YET    PUBLISHED) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P,  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and    Bradford. 

4,483.     "  High-tension     protective     device."       F.     B.     Dehn.       March     flfad. 
(Schweitzer  &  Conrad,   United    States.)     (Complete.) 
4,524.     "  Electric  candle  lamps."    C.  DiMEV.     March   23rd. 

4.560.  "  Dynamo-electric  machines."  British  Westincholse  Electric  and 
Manufacturing  Co.,  Ltd.  March  23rd.  (Convention  date,  March  23rd,  1914.. 
United   States.)      ((^m^Iete.) 

4.561.  "  Electric  switches."'  Icranic  Electric  Co.,  Ltd.  March  S3rd. 
(Cutler-Hammer   Manufacturing   Co.,    United   States.)     (Complete.) 

4,564.    "  Electric  motors."    F.  Hornby.     March  24th. 

4,575.  "  Electrolytic  process  for  the  production  of  iron  tubes,  sheets,  and 
the  like,   with  an    in-orrodible  surface."     S.  O.  CoWPER-CoLES.     March  24th. 

4,57G.  "  Process  for  the  electro-deposition  of  lead."  S.  O.  CowPER-CoLBS. 
.March  24th. 

4,577.  "  Process  for  the  electro-deposition  of  iron."  S.  O.  CowPBR-CoLIS. 
.March  24th. 

4,582.  "  Telephone  systems,"  A.  B.  Smith.  March  24th,  (Convention  date, 
March  25th,   1914,    United  States,)     (Complete,) 

4,585.  "  Protection  of  electric  cables,"  J,  H.  BowdEN  S:  H.  F,  J,  TuOMP- 
SQN.      March  24th. 

4,588.     "  Rheostats."     L.    K4M.M.     March   24th, 

4,595,  "  Protection  of  alternating-current  electric  systems,  British  Tuou- 
SON-HouSTON  Co,,  Ltd,,  &  E.  B.  W  ed.more.     March  24th. 

4,600.     "  ElecUic  heating  element  for  kindling,"     R.  K.  Hearn.     March  24th. 

4,604.  "  Receiving  instrument  for  wireless  telegraphy."  F.  L.  Field,  C.  L. 
Foktescue  &  B.  S.   GosSLiNo.     March   24th. 

4,606.  "  Imitation  candle  lamps."  W.  J.  Owen,  C.  M.  Escare  &  P.  F. 
EscAKE.     March  24th. 

4,615.  "  Purification  of  tungsten  and  tungsten  compounds,"  P,  PlRRINO 
anj  G,   Sesti,     March  24th. 

4,625.  "  Production  of  zinc  by  electrolysis."  M.  Perheur-Llovd.  March 
24th.     (Convention  date.   May  28th,    1914,   France.)      (Complete,) 

4,658,  "  Electrolytes  for  the  eleetro-deposition  of  zinc."  S.  O.  CowPlR- 
CoLES,     March   25th. 

'   4,GG3     "  Electric  torches  and  other  forms  of  electric  hand  lamps,"     A,   H, 
Rose  &  T,   ,\,  Rose      March  25tb. 

4,664.  "  Magneto-electric  machines."  British  Thomson-Houston  Co.,  Lid., 
anJ  A.   P.  VouNC.     March  25th. 

4,675.  "  Mine  and  other  signalling  systems."  Sterling  Telephone  and 
Elecikic  Co.,    Ltd.,   &    H.   W.   Barclav.      March   25th. 

4.681.  "  Apparatus  for  the  electrolytic  production  of  metals."  M.  Perreuk 
Llovd.     March  25th.     (Convention  date.  May  28th,  1914,  France.)     (Complete.) 

4.G96.  "  Sparking-plugs  for  internal-combustion  engines."  A.  E.  Lamkin. 
March  25th. 

4,697.     "Testing   means   for  sparking-plugs."     A,    E,    Lamkin,      March    25lh, 

4,706,  *'  Process  for  coating  metallic  articles  with  lead."  S.  O.  Cowpbr- 
Colts.     March  26th. 

4.719.  "  Magnetic  clutches."  M.  W.lLKER  and  Smith  S:  Coventrv,  Ltd. 
March  26th. 

4,722,     "  Electric    arc  lamps."     .A.   RolinSon    i  J.  G,    Wilson.     March  a6th. 

4,738.  "  Protection  of  alternating-current  electric  systems,"  British 
1  homson-Houston  Co.,    Ltd.,  &    E.   Basil  Wedmore,     March  26th, 

4.747,  "  Electric  motor  controllers."  Igranic  Electric  Co.,  Lid.  March 
26th.      (Cutler-1-iamnier    Manufacturing    Co,,    United    Slates.)      (Complete.) 

4.748,  "  Circuit  controllers,"  G,  R.  Radlev.  March.  26th,  (Convention 
date,   March    30th,   1914,    United  States.)     (Complete.) 

4,7G1.  "  Improvements  in  electrical  cables,  specially  applicable  to  cables 
having  a  protective  sheathing  of  rubber."  British  Insulated  &  Hblsbv 
Cables,  Ltd.,   and  J.   Brotherton.     March  27th,     (Complete.) 

4,766.  "  Electric  switches."  Electric  &  Ordnance  Accessories  Co,,  Ltd., 
and  J,  Etchklls,     March  27th. 

4.776  "  Manufacture  of  filaments,  rods,  and  other  bodies  consisting  of,  or 
cintaining,  graphite-like  carbon,"  Siemens  Si  Halske  Akt.  Ges.  March  27th. 
(Convention   date,    March    28th,   1914,   Germany.)      (Complete.) 

4,795.  *  Phase  advancers  for  dvnamo-electric  machines."  G.  Kapp.  March 
27th. 


PUBLISHED    SPECIFICATIONS. 

Ccpies  oi  any  of  the  Specifications  in  the  following*  list  may  be  obuiaed 
ol  Messrs.  W.  P.  Thompson  &  Co.,  283,  High  Holborn,  W.C,  and  at 
J-iverpool    and    Bradford;    price,    post   free,  9d.    (in    stamps). 


191.3. 

28.277.  Line  o.*  Wiueless  Telegkaph  Systems. 
McKechnie.      December  8lh. 

28.278.  LiKK  OR  Wireless  Telegraph  Systems. 
McKechnie.      December   Sth. 


H.  Shephard    &   A.    E. 
H.   Shephard  &   A.  E. 


C.  V.  Landreth.     February 


March  2nd.     (Fielding.) 
Thomson-Houston     Co. 


G.  A. 


X9X4. 

3,181.     Klkctko-chemkal  Treatment  of  Liouids. 
(jth.      (February  21st,  lUlS.) 

5,321.     Railway  Signalling  .Apparatus.     J.  F.  Wolff. 

5,639.    Automatic    Electric    Regulators.        British 
(General   Electric  Co.).      March   5th. 

5.1)62.    Suspension  or  Electric  and  other  Lamps  and  other  articles. 
Hughes.     March  5th. 

G,070.     Electric  Switches  or  Circuit  Breakers.      F.   B.  Holt.     March  10th. 

G,077.  Method  oI"  Synchronising  a  Moving  Picture  Machine  with  a  Talk- 
ing M.\CHiNE  or  with  Music,  and  a  Film  to  be  used  therewith.  E.  S<.  Donis- 
thorpe.     March   10th. 

C,1G2.  Electric  Switches.  Western  Electric  Co.  (F.  T.  Woodward  acting 
for   Western   Electric  Co.).     March   llLh. 

6,173.     Electric  Light  Reflectors.      G.  A.  AUom.     March    11th. 

6,180.  Electric  Switch  Apparatus  for  use  in  connection  with  the  Elbctkic 
Lighting  and  Heating  Equipments  of  Railway  and  other  Vehicles.  Electric 
and   Ordnance  Accessories  Co.  &  J     Etchells.      March   11th. 

6,209.  Electrical  Impulse  Transmitiers  and  the  like.  Betulander  Auto- 
matic Telephone   Co,  &  W*.  Aitken.     March  11th 

6.575.     Levpen    Iars  and  like  Condensers.     E.  Rousseau.     March  16th. 

7,900.  Controlling  Switches  fob  Electric  Circuits.  W  E.  Joyce  a«d 
.Spagnoletti,  Ltd.     March  28th. 

8.052.  Recording  Mechanism  for  use  with  Electric  Mfjsurinc  Instru- 
MtMS.      J     S     Wi-hers   (Sander)       March   30th, 

8.286.  Safety  Devices  for  Electrical  Winding  Mechanism.  H.  Wauchope 
i.nd  Stothert  &  Pitt,  Ltd.     April  1st. 

10,895.  Electrical  Condensers  and  the  manufacture  thereof.  G.  Giks. 
May  2nd.      (May   29th,   1913.) 
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At  the  "  mii-year  convention  '  of  tbe  American  Institute 
of  Electrical  Engineers,  which  was  held  in  New  York  on 
February  17th,  a  number  of  papers  were  read  on  the  subject 
above-named —a  subject  of  perennial  interest,  which  is  well 
worthy  of  the  attention  which  is  periodicallv  drawn  to  it  both 
in  America  and  in  this  country. 

The  papsr  read  by  Dr.  E.  W.  Rice,  Jan.,  president  of 
the  Am3rican  General  E'ectric  Cj.,  is  reproduced  in  the 
current  issue  of  the  General  fJlertrk  Beview,  together  with 
an  excellent  editorial  on  the  matter  under  discussion. 

Thj  author  of  the  latter  draws  a  striking  contrast  \n- 
tweea  the  ship-of-th=-line  of  1^15  and  the  "super- 
dreadnought  "'  of  to-day,  pointing  out  that  in  the  former 
there  wa3  hardly  a  single  mechanical  appliance,  except  the 
pumps  and  the  capstan,  whereas  the  modern  batt'eship 
is  equipped  with  engines  of  60,000  H  r.  and  upwards, 
and  is  a  gigantic  aggregate  of  engineering  devices  — "  a 
most  highly  developed  organis.m  with  man-made  organs." 
He  might  have  addtd  that  the  very  latest  type,  the  U.S.S. 
California,  is  to  be  propelled  and  operated  by  electricil 
power  ;  but  for  the  purpose  of  his  argunent  the  definition 
of  engineering  is  framed  in  the  broid  st  sense,  embracing 
not  only  the  various  branches  of  engineering  as  commonly 
understood,  but  also  all  sci  intilic  work  iu  which  educated 
mea  are  engaged.  At  once  this  fandmieatal  fact  stands  out 
— that  whereas  the  admiral  of  old  was  himself  well  versed  in 
every  technicality  of  seamanship,  the  modern  coramaniler  is 
absolutely  dependent  upon  his  engineers  in  the  handling 
of  his  ship,  the  feeding,  training,  and  firing  of  his  guns, 
the  discharge  of  his  torpedoe?.  and  every  other  maj  )r  opera- 
tion that  takes  place  upon  the  ship  in  p;ace  or  war.  Yet 
the  admiral  now.  as  then,  is  in  supreme  command,  and  it 
is  only  in  recent  Viars  t'lat  the  engineer  has  baen  accordeil 
the  rank  of  an  cflicir  -indeed,  in  the  British  Navy  he  has 
only  been  given  full  executive  rank  since  the  outbreak  of 
the  great  war  in  which  he  is  p'aying  so  essential  a 
part. 

The  same  general  condition,  the  author  continues,  exists 
in  all  our  industries  ;  inception,  develnpment  and  successful 
operation  are  due  to  the  engineer,  who  is  the  one  indispen- 
sable factor  without  which  progress  would  cea^e.  "  Vet 
he  neither  controls  them  nor  dictates  the  policies  of  the 
thing  of  his  own  creation,  and  what  is  of  mire  importance, 
he  apparently  is  constantly  s  dug  others  reap  the  harvest 
for  which  he  has  so  diligently  sown."  What  is  the  cause 
of  this  phenomenon  !' 

By  way  of  explanation,  the  author  suggests  that  when 
the  engineer  is  really  sucjess'nl  in  the  material  sense, 
besides  doing  engineering  work  he  becomes  active  in 
organising  the  work  of  others,  and  thus  in  time  becomes  a 
successful  manager  or  business  man,  with  greater  financial 
rewards,  and  is  lost  sight  of  as  the  engineer.  Again,  in 
miny   fields  his  work  has  been  so  «ell   done  that   other- 
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less  skilful  can  carry  on  tbe  routine  that  he  has  laid  down, 
and  "the  engineer  has  displaced  himself  by  the  product 
•of  his  own  brains.  Indeed,  in  the  field  of  operating 
engineers  this  is  particularly  noticeable,  where  the  per- 
fection of  mechanical  and  electrical  devices  has  been 
brought  to  such  a  state  that  the  engineer  holds  much  the 
same  position  as  a  lifebelt— for  the  greater  part  of  the 
time  he  is  not  wanted,  but  when  he  is  wanted  his  services 
are  imperative  if  a  disaster  is  to  be  avoided."  Thus  many 
men  of  good  engineering  training  have  to  perform  work 
which  those  with  a  less  costly  preparation  could  perform 
almost  as  well,  and  the  result  is  necessarily  dissatisfaction, 
not  because  the  work  is  not  congenial,  but  because  the 
material  reward  falls  so  far  short  of  that  which  corresponds 
to  the  expensive  education  and  self-sacrificing  labour  of 
their  younger  days. 

The  author  sees  in  this  a  danger  for  the  future  ;  if  the 
feeling  prevails  that  it  is  not  worth  a  young  man's  while  to 
enter  the  engineering  profession,  we  are  not  going  to  pro- 
gress in  the  future  as  in  the  past.  '■  The  engineering  pro- 
fession is  giving  more  to  the  world  than  any  other  profession, 
and  it  is  essential  that  it  should  be  attractive  to  the  young 
man  of  the  future." 

On  the  other  hand,  it  is  pointed  out  that  the;e  is  another 
side  to  the  question  :  in  one  sense  the  rewards  in  the  engi- 
neering profession  are  far  above  those  in  most  other  pro- 
fessions. The  engineer  has  the  immeasurable  joy  of 
achievement.  "It,  is  the  intense  interest  in  striving  for 
accomplishment  that  makes  the  engineering  professions 
what  they  are,  and  has  made  the  engineer  the  man  of 
courage  and  resourcefulness,  of  patience  and  determination, 
of  self-sicrifi;e  and  unending  work."  "  The  engineer  must 
ofDen  have  the  idea  that  he  is  being  exploited  by  others 
because  of  this  very  byal  devotioa  to  work  rather  than  to 
self-interest,  and  undoubtedly  this  has  been  the  case  in  many 
instances,"  but  the  author  sees  hope  for  the  future  in  the 
very  fact  that  the  engineer  has  changed  the  world  to  such 
an  extent  that  nowadays  comraenial  men  have  to  knoff 
more  of  the  engineer  and  his  work,  and  this  should  lead  to 
a  m?re  perfect  understanding  and  a  better  material  rewaid 
for  the  engineer.  "  Any  factor  in  our  great  sshems  of 
life  that  is  so  absolutely  indispeusable  t)  our  future 
progress  mus'  surely  hold  an  enviable  position  in  years  to 
come." 

Undoubtedly  there  is  much  truth  in  this  analysis  of 
the  position  of  the  engineer  in  the  world's  activities.  That 
his  merits  are  now  beginning  to  be  recogn'sed  by  the  public, 
we  think,  is  ascertain  as  it  is  that  he  is  developing  a  divine 
discontent  with  hs  present  position,  and  a  healthy  disposi- 
tion to  claim  more  adequate  recognition  of  his  rights.  Hoth 
these  tendencies  are  saluta^-y  and  worthy  of  encouragement. 
The  upper  value  of  a  man  in  the  world's  eye  is  usuiUy 
limited  by  the  value  that  he  places  upon  himself ;  on  the 
other  hand,  he  must  live  up  to  or  beyond  his  standard  of 
value,  if  he  wishes  ti  maintain  it.  In  the  past,  the 
engineer,  as  a  class,  has  done  the  la'ter  whilst  tneekly 
accepting  the  valuation  p'.acid  upon  him  by  the  layman, 
who,  being  a  business  man,  has  not  hesitated  to  take  full 
advantage  of  his  opportunities.  It  is  for  the  engineer  to 
remedy  this  state  of  things,  and  to  assert  his  claim  to  an 
honoured  position  in  the  ranks  of  modern  civilisation. 


THE    MARKETING    OF    BRITISH 
GOODS   A13R0AD. 


The  question  of  how  to  market  British  goods  abroad  formed 
the  subject  of  an  address  which  was  delivered  at  the 
llolborn  Restaurant  on  April  9th  by  Mr.  C.  Hamilton 
Wickes,  H  M.  Trade  Commissioner  in  Canada,  who  is  Home 
on  another  of  his  welcome  and  profitable  visits  to  this  country, 
at  a  meeting  of  the  Sales  Managers'  Association. 

Mr.  Wickes  stated  that  British  trade  to-day  was  largely 
permeated  with  the  leisurely  ideas  which  prevailed  in  the 
eighteenth  or  nineteenth  century,  and  these  conditions  were 
affecting  the  trade  and  commerce  of  this  country  at  present. 
Changes  had  taken  place  in  the  meantime,  but  we  had  only 
recently  recognised  the  necessity  for  reorganisation,  without 
having,  however,   a   clear   conception  of  what   we   wished 
to  reorganise  and  what   we  desired  to   effect   by  reorgan- 
isation.      It  was  impossible  for  us  to  see  ourselves    as 
others  saw  us,  because  we  spent  the  greater  part  of  our 
commercial  life  in  these  small  islands,  whereas,  in  order  to 
obtain  a  true  conception  of  our  shortcomings,  we  ought  to 
pass  more  time  in  overseas  markets,  studying  how  our  goods 
were  selected  in  competition  with  foreign  merchandise  of 
th;   same   character.       It  was  essential  to    approach    the 
■  problem  with  open  minds,  and  prepare  to  discard  our  precon- 
c-ived  notions,  and  to  start  anew.    As  to  the  criticism  passed 
on  British  manufacturers  that  they  did  not  make  articles  to 
the  particular  design,  stamp,  or  pattern  required  in  a  par- 
ticular market,   he  mentioned   that    the    last    thing    the 
Americans  would  do  was  to  alter  their  patterns  to  suit  any- 
body.    But  in  the  case  of  many  articles  made  in  the  United 
States,    it    was    found    that    they    were    also    adapted    to 
the  requirements  of   other   countries.      The  speaker  had 
experienced   great  difficulty   in   getting   information   frpm 
those  who  complained  of  British  firms  not  producing  accord- 
ing to  particular  patterns  ;  but  where  he  had  been  successful 
in  doing  so,  it  turned  out  that  the  order  had  been  offered 
either  to  a  manufacturer  who  was  months  behind  with  his 
dtliveiiis,  or  to  one  who  was  already  working  at  full  output. 
If  the  people  who  complained  were  a  ked  why  they  did  not 
approa;h  other  firms,  they  gave  various  reasons,  including 
the  assertion  that  other  firms  did  not  know  the  conditions 
in  the   Canadian    market,  and  that  th'-y  did  not  wish  to 
approach  an  export   agent.     The  reports  of    some  of   the 
United  States  Trade  Commissioners  attributed  a  great  deal 
of  the  success  of    Br'.tish  trade   to  the  credit  which   was 
extendei  to  customers,  but  that  applied  to  the   merchants 
and  not  to  the  manufacturers. 

Proceeding  to  consider  the  problem  of  the  transportation 
service,  th3  Commissioner  asked  whether  it  was  not  a  fact  that 
prior  to  the  war  Continental  shipping  companies  could  enter 
British  ports  and  obtain  as  much  cargo  as  they  could  carry, 
provide!  the  rate  was  6d.  per  ton  less  than  the  British  rates. 
If  a  British  company  went  to  a  Continental  port  could  it 
get  cargo  on  the  same  terms  and  conditions  and  have  the 
same  facilities  for  securing  wharfage  space  ?  Perhaps  that 
was  one  of  the  reasons  why  our  shippiag  companies  made 
arrangements  with  their  Continental  competitors  to  keep  to 
the  carriage  of  their  goods  so  long  as  they  did  not  come  into 
British  p:Jrts  to  transport  I'ritish  go  ids  to  foreign  ports. 
The  system  of   proiuetion  in  Great   Britain  was  labouring 
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under  many  artificial  restrictions.  For  instance,  Australian 
buyers  obtained  a  quotation  f.o.b.  from  a  British  firm  from 
a  British  port  and  a  quotation  from  a  Continental  firm 
from  a  Continental  port,  but  they  wanted  to  know  the  cost 
laid  down  in  Australia.  Could  they  go  to  a  British  steam- 
ship company  and  ascertain  the  freight  rate  to  Australia  ': 
They  could  go  to  any  German  firm  and  get  a  quotation 
for  any  commodity  at  once.  Why  did  not  the  railway  com- 
panies and  the  ocean  steamship  companies  publish  their 
i'at«s ':  Why  were  German  freight  rates  used  in  this 
country  from  German  ports  to  oversea  ports  ?  The  quota- 
tion for  freight  from  Antwerp  to  Melbourne  on  a  certain 
coramDdity  by  a  German  shipping  line  would  be  more  or 
less  approximately  the  same  as  from  an  English  port  to 
Australia.  After  referring  to  the  control  by  foreigners  of 
raw  materials  in  our  Colonies,  as,  for  example,  thorium, 
lead  ores  in  Australia  by  Germans,  and  nickel  deposits  in 
Canada  by  Americans,  Mr.  Wickes  suggested  that  it  would 
lie  of  advantage  if  a  reform  were  made  by  the  disclosure 
of  the  real  names  of  the  importers  and  exporters  of  goods 
where  trade  was  entered  in  the  names  of  agents,  this  being 
a  measure  of  protection,  as  also  was  our  system  of  weights 
aud  measures,  against  foreign  competition  in  the  home  market, 
tariff  or  no  tariff.  It  would  also  be  of  advantage  if 
foreigners  who  commenced  business  here  were  registered 
as  well  as  those  who  acted  as  agents  or  branches  of  foreign 
manufacturers. 

If  they  proceeded  from  business  done  through  retailers 
and  dealt  with  articles  which  required  demonstration,  they 
entered  upon  a  class  of  commodity  which  needed  expert 
selling.  If  they  took  the  view  that  there  were  no  manu- 
facturers who  could  compete  with  the  British  in  quality,  the 
necessity  for  expert  salesmanship  became  more  apparent. 
Approximately  70  per  cent,  of  the  goods  exported  from  the 
United  Kingdom  passed  through  the  hands  of  merchants  ; 
from  1  to  2  per  cent,  was  distributed  in  foreign  markets 
from  the  offices  of  British  firms  in  this  country,  whilst  the 
balance  devolved  upon  oversea  representatives.  The 
merchants  did  not  cover  all  the  markets  in  the  world  -, 
where  they  had  no  connection  our  foreign  competitors — 
the  Americans  and  the  Germans— had  had  it  all  their  own 
way.  Where  the  merchant  connection  was  small  our  trade 
dwindled  or  barely  held  its  own,  whilst  that  of  foreign  rivals 
rose  to  an  astonishing  extent.  The  conclusions  arrived  at 
were — (1)  British  goods  reached  a  certain  volume  and  value 
in  a  certain  limited  number  of  markets  overseas  by  the  help 
of  the  merchants  ;  (2)  the  other  markets  were  very  slightly 
worked  where  there  was  not  a  connection,  and  few  British 
goods  reached  them  ;  (3)  the  larger  volume  of  trade  done  in 
the  markets  with  which  merchants  traded,  obscured  our 
weakness  in  relation  to  other  markets  ;  and  (4)  the  merchant 
system  had  operated  to  enfeeble  and  atrophy  the  British 
manufacturer's  power  to  sell. 

The  speaker  proceeded  to  remark  that  unless  British 
manufacturers  sent  out  representatives  to  other  countries 
they  could  not  acquire  the  necessary  knowledge  of  invoicing, 
freighting,  packing,  exchange,  &c.  They  were  in  about 
the  same  position  as  foreign  manufacturers  held  in  the 
eighties  of  the  past  century  when  they  started  to  undertake 
an  export  business.  The  question  was,  how  they  could 
get  the  information  which  their  rivals  secured  and  upon 
which  they  had  since  built  up  their  businesses.  If  no  attempt 
was  made  to  travel,  how  could  they  get  salesmen  travellers  ': 
Perhaps  the  Americans  were  most  advanced  in  that 
direction.  The  technical  students  in  Canada  were  welcomed 
by  the  works  over  the  border,  where,  after  two  years,  they 
were  transferred  to  the  sales  departments,  and  when  they 
left  the  works  they  went  away  with  the  idea  that  no  other 
firm  could  touch  the  manufactures  of  the  works  concerned. 


The  Canadians  said  that  if  the  British  wanted  their  businegs 
they  must  go  to  them  ;  if  they  did  not  go  over  the 
Canadians  presumed  that  the  British  did  not  wish  for  th«ir 
trade.  If  the  volume  of  business  transacted  by  one  British 
firm  was  insufficient  to  warrant  a  representative  proceeding 
to  Canada,  several  firms  should  co-operate  in  appointing  a 
joint  agent  to  justify  his  devoting  his  whole  time  and  atten- 
tion to  the  business.  That,  again,  presented  difficulties  from 
the  standpoint  of  how  the  overhead  expenses  of  running 
the  office  were  to  be  paid  by  the  firms  using  the  agent,  and 
a  further  obstacle  existed  where  the  agent  was  dealing 
with  machinery  and  equipment,  a  business  which  ran  into 
a  considerable  sum  of  money.  The  agent  might  be  a  good 
one  who  could  secure  a  fair  number  of  orders,  but  a 
limited  capital  of  £15,000  or  £20,000  only  covered  a  few 
transactions  in  machinery. 

Mr.  Wickes,  in  conclusion,  referred  in  detail  to  the 
suggested  establishment  in  London  of  a  general  commercial 
staff — a  Ministry  of  Commerce — and  he  suggested  that  the 
Admiralty,  the  AVar  Office,  the  India  office,  the  Crown 
Agents  for  the  Colonies,  &c.,  should  come  to  some  arrange- 
ment whereby  periodical  meetings  could  be  held  at  which 
the  Board  of  Trade  might  offer  its  experience,  and  at  which 
an  interchange  of  views  might  take  place  in  regard  to  the 
purchases  of  materials  and  stores  by  these  departments,  the 
requirements  in  which  were  enormous.  The  proceedings 
concluded  with  a  resolution  urging  on  the  Government  and 
the  Board  of  Trade  the  desirability  of  increasing  the  nnmlier 
of  Trade  Commissioners  and  pointing  out  the  advantage  to 
British  trade  to  be  derived  from  the  frequent  interchange  of 
views  between  these  representatives  and  business  men  in 
this  country.  , 

We  trust  that  this  expression  of  opinion  will  receive 
attention  in  the  proper  quarter.  It  seems  to  us  that  in  any 
effort  that  the  Government  and  the  Board  of  Trade  make 
to  modernise  and  increase  the  efficiency  of  their  relations  to 
the  trade  of  this  country,  they  have  at  hand  a  particularly 
strong  man  in  Jlr.  Hamilton  Wickes. 


Lead. 


Until  the  beginning  of  this  week  the 
Lead  Market  had  held  up  pretty  well, 
although  the  best  point  reached  in  the  latter  portion  of 
last  month  had  not  been  fully  sustained.  There  had  been 
a  pretty  fair  inquiry  which,  in  conjunction  with  the  com- 
paratively restricted  offerings,  partly  owing  to  the  stiff 
attitude  of  American  holders,  and  to  the  shortage  of  tonnage 
available  for  moving  lead  from  .Spain  to  centres  of  demand, 
contributed  to  prevent  much  of  a  relapse  in  prices  on  the 
London  market,  but  this  has  given  place  to  a  relmtant 
attitude  on  the  part  of  buyers,  and  as  soon  as  sellers  showed 
a  determination  to  dispose  of  a  portion  of  their  holdings 
there  was  a  very  rapid  relapse.  There  had  been  a  consider- 
able amount  of  lead  held  by  speculators,  and  this  has  been 
rather  forced  for  sale,  while  the  decline  was  accentuated  on 
Monday,  when  English  desilverisers  came  into  the  market. 
Although  these  interests  did  nothing  hi  the  way  of  pushing 
things  unduly,  they  found  it  impossible  to  find  buyers 
except  at  a  very  sharp  reduction,  and  the  decline  compared 
with  the  previous  trading  was  not  fur  short  of  £2  a  ton. 
It  would  appear  that  the  English  refiners  had  been  receiving 
larger  quantities  of  silver-lead  from  abroad,  and  that  buyers 
seized  the  opportunity  of  standing  out  from  the  market  in 
order  to  establish  a  considerably  lower  level  of  prices. 
Under  these  circumstances  the  present  tendency  of  the 
market  is  one  of  some  uncertainty,  and  with  hardly  any- 
thing doing  for  export  the  tendency  will  probably  remain 
doubtful  until  some  fresh  feature  develops.  Meantime, 
however,  the  price  has  steadied  and  a  fair  upward  reaction 
has  been  seen,  while  the  feeling  is  more  confident  again. 

It   is  a   matter  of  considerable  gratification   that  the 
absurd  premium  which  was  latterly  established  upon  near 
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deliveries  should  ha^  e  been  cut  down  to  such  an  extent  as 
"has  been  the  case.  The  reduction  in  the  premium  was  un- 
questionably due  in  part  to  the  refusal  of  the  Government 
to  issue  export  permits.  As  soon  as  it  became  known  that  there 
were  instances  in  which  shipping  permits  had  been  refused, 
the  market  took  on  an  easier  tendency,  and  there  can  be  no 
doubt  that  in  any  further  upward  manipulation  the  prime 
movers  will  have  to  reckon  upon  possible  Government  action 
tending  to  bring  about,  as  far  as  possible,  normal  conditions. 
High  premiums  on  early  deliveries  are  against  the  best 
interests  of  the  trade,  and  this  is  so  in  all  cases.  The  frank 
recognition  by  the  authorities  of  the  position  in  this  respect 
should  act  as  a  strict  deterrent  upon  undue  manipulaiion, 
and  should  have  salutary  effect  in  directions  other  than 
the  lead  market.  It  is  expected  that  further  heavy  buying 
on  Russian  account  cannot  be  long  deferred,  but  the  relative 
sluggishness  experienced  in  this  direction  for  some  weeks 
past  has  been  the  cause  of  no  little  disappointment. 


Restraint  of 
Trade. 


AVe  have  upon,  several  occasions  called 
attention  to  what  is  known  as  the 
"covenant  in  restraint  of  trade  "  which 
is  to  be  found  in  so  many  contracts  of  service.  For  his  own 
protection,  the  employer  is  often  compelled  to  demand  that 
those  who  enter  into  his  service,  and  incidentally  learn  the 
secrets  of  his  business,  shall,  for  a  time  after  leaving  his 
employment,  refrain  from  carrying  on  a  similar  business,  or 
from  entering  the  service  of  those  who  do  so.  Primd  facie, 
all  such  covenants  are  void  as  being  in  restraint  of  trade, 
and  therefore  contrary  to  public  policy  ;  but  a  long  series 
of  decisions  in  the  Courls  has  modified  the  law  so  as  to 
render  enforceable,  covenants  which  are  reasonably  necessary 
for  the  protection  of  the  employer  and  not  unduly  harsh  to 
the  employe.  An  example  of  the  class  of  case  which  often 
comes  before  the  Courts  is  to  be  found  in  Herbert  Morris 
r.  Saxelby,  which  has  been  reported  during  its  sevt-ral 
stages  in  our  pages,  and  was  fully  given  in  the  Times 
of  AprU  1st. 

The  plaintiffs  were  engaged  in  the  manufacture  of  very 
special  forms  of  machinery,  including  pulley-blocks,  run- 
ways, and  travelling  cranes.  Their  business  was  a  leading 
one  in  the  United  Kingdom  in  this  class  of  machinery  and 
extended  over  a  large  part  of  the  United  Kingdom.  In 
March,  1911,  the  defendant  entered  into  an  agreement  under 
which  his  salary  was  £3  17s.  t'.d.  a  week,  and  his  engage- 
ment for  two  years  certain.  By  Clause  7  of  the  agreement 
he  covenanted  with  the  plaintiffs  that  he  would  not — 

At  any  time  during  a  period  of  seven  ycart  from  the  date  of  his 
ceasing  to  b3  employed  by  the  company,  whether  under  this 
acrreement  or  otherwise  howsoever,  either  in  the  United  Kingdom 
of  Great  Britain  or  isic)  Ireland,  carry  on,  either  as  principal, 
agent,  servant,  or  otherwise,  alone  or  jointly,  or  in  connection  with 
any  other  person,  firm,  or  company,  or  be  concerned  or  assist, 
directly  or  indireet'v.  whether  for  reward  or  otherwise,  in  the  sale 
or  manufacture  of  pulley-blocks,  hand  overhead  rnnways,  electric 
overhead  runways,  hand  overhesid  travelling  cranes,  or  any  part 
thereof,  or  be  concerned  or  skssist  as  aforesaid  in  any  business  con- 
nected with  such  sale  or  manufacture. 

On  leaving  the  plaintiffs'employment  the  defendant  at  once 
went  into  the  employment  of  Messrs.  Derome,  the  French 
agents  of  the  plaintiffs,  but  in  March,  1914,  he  entered 
the  service  of  ^Messrs.  Vaughan  &  Son,  Ltd.,  Manchester, 
who  were  the  principal  competitors  of  the  plaintiffs  in  the 
manufacture  of  some  of  the  articles  mentioned  in  the  above 
Clause  7.  Thereupon  the  plaintiffs  brought  these  proceed- 
ings, claiming  an  injunction  against  the  defendant  sub- 
stantially in  the  terms  of  this  clause. 

In  these  circumstances,  Mr.  Justice  Sargant  held  that 
while  the  covenant  was  not  unreasonable  from  the  plaintiffs' 
point  of  view  inasmuch  as  it  was  necessary  for  the  purposes 
of  their  business,  it  would  be  wrong  to  enforce  it  against 
the  defendant,  as  it  would  deprive  him  and  the  public  of 
the  benefit  of  the  skill  and  experience  which  he  had  acquired 
while  in  the  plaintiffs'  employment,  and  prevent  him  using 
his  knowledge.  By  a  majority  the  Court  of  Appeal  upheld 
this  decision.  The  Master  of  the  Rolls  pointed  out  that 
restrictive  covenants  are  usual  in  three  cases  :  —  (i)  Where 
a  trade  secret  requires  protection  ;  (ii)  where  the  goodwill 
of  a  business  is  sold  ;  (iii)  where  the  liberty  of  a  former 
employe  is  to  be  restricted.    While  they  must  be  construed 


very  strictly  in  (i)  and  possibly  also  in  (ii)  a  greater  free- 
dom is  to  be  exercised  in  (iii).  In  applying  the  older 
decisions  to  the  facts  of  the  present  case,  the  Court  was 
animated  by  the  desire  to  prevent  the  defendant  being 
deprived  of  the  advantage  of  all  his  previously-acquired 
knowledge,  and  to  relieve  him  from  having  to  start  the 
world  afresh.  The  case  emphasises  the  importance  of  con- 
sulting a  lawyer  before  any  document  containing  a  restrictive 
covenant  is  signed. 

The  present  incapacity  of  the  German 
Wire  Mann-      wire-drawing  firms  to  continue  their  ship- 

facturers  and    ^jgnts   to    the   British   Colonies   and  the 

of  the  South  American  States  has,  in  the  majority 

Overseas  Trade.  ^^    instances,   diverted    the    inquiries  of 

these    countries    from    (Jerman  firms   to 

British  manufacturing  houses,  thus  accounting  in  a  large 

measure  for  the  extreme  pressure  at  present  existing  among 

wire  manufacturers,  &c.,  in  this  country,  particularly  in  the 

"copper  section. 

The  neglect  of  the  overseas  trade  in  the  past,  and  the 
great  possibilities  of  development  in  this  section,  which  the 
war  has  been  the  means  of  demonstrating,  will  doubtless 
result  in  a  far  wider  outlook  be'ng  taken  by  British 
wire  manufacturers  in  the  near  future  than  has  hitherto 
been  the  case.  Until  recently,  no  attention  seems  to  have 
been  paid  to  the  development  of  the  overseas  trade,  partly 
through  the  continued  steadiness  of  home  demands,  but 
more  particularly  through  the  failure  to  appreciate  to  the 
full  extent  the  enormous  possibilities  of  the  foreign 
markets. 

It  is  interesting  to  note  that  of  recent  years  great 
developments  have  taken  place  in  the  variety  of  the 
commodities  shipped  from  the  two  great  hardware 
shipping  centres,  Manchester  and  Birmingham.  Until  a 
few  years  ago  the  average  Manchester  shipping  house  con- 
cerned its  If  with  little  else  but  the  shipment  of  cotton 
gooJs.  Nowadajs,  practically' every  shipping  house  in  the 
city  has  a  hardware  department,  from  which  is  shipped 
every  description  of  hardware  goods.  This  expansion  of 
trade  interests  has  been  materially  stimulated  by  the  enter- 
prise of  the  manufacturers  themselves,  who,  in  adopting  the 
most  up-to-date  methods  before  placing  their  propositions 
before  the  shipping  houses,  have  succeeded  not  only  in  in- 
spiring the  buyers  to  place  the  new  commodity  on  their 
selling  lists,  but  in  encouraging  them  personally  to  supervise 
also  the  sending  out  to  agents  and  travellers  abroad  the 
catalogues  and  samples  submitted  by  the  manufacturers. 
The  catalogues,  which  become  indispensable  to  the  shipping 
house  buyer  by  reason  of  the  enormous  amount  of  time  and 
labour  they  save  him,  are  usually  printed  in  three  languages. 
English,  French  and  Spanish,  and  they  bear  no  manufacturers' 
name  ;  but  the  brand  or  trade  mark,  by  which  only  the 
native  mind  identifies  the  goods,  is  a  feature  of  great  im- 
portance. The  more  distinctive  and  picturesque  the  brand 
or  trade  mark  for  goods  sent,  say.  to  the  South  American 
States,  India,  and  most  of  the  British  Colonies,  the  better 
the  prospect  of  the  commodity  being  distinguished  from  all 
others  by  the  native  buyers,  and  consequently  enjoying  a 
greater  preference. 

If  the  manufacturer  can  stimulate  the  interest  of  the 
shipper,  as  he  is  almost  certain  to  do,  to  send  out  his  samples 
and  catalogues  to  the  agents  and  travellers  abroad,  he  has 
accomplished  what  99  competitors  out  of  the  100  who  do 
not  supply  these  catalogues,  &c.,  fail  to  do,  without  which 
enterprise  no  steady  overseas  trade  can  be  expected  to 
accrue. 

In  shipping  to  countries  like  Brazil,  Mexico,  and  other 
such  distant  markets,  it  has  been  found,  even  by  the  largest 
manufacturers,  that  it  is  most  beneficial  to  trade  with  these 
countries  through  a  local  shipper,  who  has  his  own  agents 
on  the  spot  to  safeguard  his  interests,  whereas  the  manu- 
facturer, in  the  majority  of  cases,  instead  of  receiving  a 
3  per  cent,  prompt  cash'settlement  from  th"e^hipper,  has  to 
wait  aa  long  as  8  to  12  months  for  settlement,  and  very  fre- 
quently, after  having  incurred  heavy  expenses,  never  gets 
his  money  at  all. 
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THE    CASE     FOR     THE     ELECTRIFICATION 
OF    PORTLAND    CEMENT    WOSKS. 


By  ERNBSX   p.  HOLLIS. 


roKiLrUND  cement  is  consumed  in  increasing  quan- 
tities every  year,  and  the  rapid  increase  in  consump- 
tion has  induced  consideralile  enterprise  into  the 
cement  manufacturing  world.  New  cement  works 
are  being  laid  down  on  every  hand,  and  old  ones  are 
being  modernised.  The  prospects  for  electrification 
schemes  are  therefore  of  the  brightest,  l)ut  the  elec- 
trical engineer  charged  with  the  duty  of  approaching 
cement  manufacturers  with  electrification  proposals 
is  often  severely  handicapped  by  a  lack  of  acquaint- 
ance with  the  conditions  obtaining  in  cement  works, 
and  especially  the  technical  processes  and  termino- 
logy of  cement  manufacture.  To  the  electrical  engi- 
neer such  tei-ms  as  '"  kominor,'"  "  cylpebs,"  '"  silos," 
"slurry"  and  "dynamics"  come  as  Greek,  and  a  con 
versation  with  a  cement  works  engineer  in  the 
vernacular   of  cement  technology   would   be  largely 


In  the  electrified  mill 'it  is  possible  to  make  the 
process  completely  automatic,  i.e.,  from  the  time  the 
ingredients  of  the  cement  enter  the  works  to  the 
time  the  final  product  leaves  it,  no  occasion  arises 
for  manual  labour.  The  functions  of  the  employes 
resolve  themselves  simply  into  supervision  and  main- 


uitintelligible 


to   an    uninitiated    electrical   engmeer. 


It  goes  without  saying  that,  if  a  cement  manufac- 
turer is  to  be  approached  on  the  electrification  ques- 
tion, that  electrical  engineer  will  be  the  more  likely 
to  succeed  who  can  converse  with  him  in  his  own 
technical  language,  can  understand  his  processes,  and 
be  aljle  to  convince  the  cement  engineer  that  he  (tlie 
electrical  engineer j  possesses  an  inside  knowledge  oi 
the  electrical  requirements  of  a  cement  works. 

Such  a  knowledge  is  difficult  to  gain.  Even  those 
electrical  engineers  who  have  occasion  to  visit  cement 
works  frequently  on  business  bent  gain  very  little 
insight  into  the  technicalities  of  the  process.  Particu- 
larly is  this  so  because  the  arcana  of  the  cement  world 
are  usually  guarded. 

Cement  Manufacture. — The  primai-y  ingredients  of 
cement  made  by  the  wet  process  are  clay,  chalk  and 
water,  a  mixture  of  which  is  thoroughly  ground, 
then  Ijtu'ut  in  a  kiln,  and  finally  nu'xed  with  gypsum 
and  ground  again.      Although  the  process  wears  ? 
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superficial  air  of  simplicity,  the  technicalities  are 
complicated,  and  there  are  very  great  differences  in 
the  qualities  of  the  cements  produced  by  various 
makers. 

There  is  also  a  dry  process,  largely  used  abroad, 
which  is  not  dealt  with  here. 

Viewing  tfie  process  more  in  detail,  it  can  be 
divided  up  for  a  typical  njodern  cement  works  into 
four  main  stages  in  which  the  materials  are 
treated :  — 

(a)  The  wet  or  raw  mill.        (h)  The  mixing  pits. 

(c)  The  kiln.  (rf)  The  dry  or  cru.shing  mill. 


].")    HIV    PIPE-VENTILATED  MOTOR  DRIVING  BAND  ELEVATOR  FROM 
SILO   TO   KOMINORS. 

tenance  and  no  direct  labour  needs  to  be  applied  to 
the  cement  throughout  the  whole  course  of  its  manu- 
facture. 

That  large  savings  in  wages  and  improvements  in 
the  quality  of  the  cement  accrue  from  automatic 
operation  goes  without  saying,  and  the  elimination 
of  the  human  element  assures  a 
constancy  in  quality  with  the  same 
ingredients  that  enables  very  deli- 
cate adjustments  to  be  made  to  im- 
prove the  operation  of  the  plant. 

The  Wet  or  Raw  Mill.— The 
lour  stages  can  now  be  discussed 
more  fully  for  a  typical  mill. 
Naturally  the  details  will  vary  in 
particular  instances,  but  the  fol- 
Inwing  remarks  apply  to  a  large 
modern  works. 

The  chalk  is  tipped  from  a  rail- 
way-siding—after the  consignment 
has  i>assed  the  scrutiny  of  the 
chemical  laboratory — into  a  chalk 
intake  or  hopper,  where  it  is  met 
bv  a  band  or  bucket  elevator  and 
lifted  to  the  toi)  of  the  building. 
This  building  is  a  strong,  well-built 
brick  construction,  and  has  three 
stories.  Arrived  at  the  top  of  the 
building,  the  chalk  is  dropped  into 
a  "  silo  "  or  bunker.  A  word 
II  \\i  with  regard  to  these  .silos  may  be 

opi)ortune  here. 
In  many  stages  in  the  cement-making  process  the 
silos  are  met,  and  their  function  is  purely  one  of 
storage.  The  cement  process  is  a  continuous  one, 
and  a  machine  is  never  shut  down  except  under  com- 
pulsion. Compelling  circumstances,  however,  arise: 
the  mills  need  to  be""  topped  up  "  with  the  grinding 
stones  or  boulders  every  week;  the  lining  of  the 
rotary  kiln  needs  to  be  repaired  ;  and  so  forth.  Were 
there  no  storage  available  the  stoppage  of  a  single 
item  of  the  plant  would  mean  the  shuttmg  down  of 
the  complete  unit.  To  preclude  such  a  happening, 
arrangements  are  made  for  the  storage  of  the  mate- 
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rial  al  a  number  of  points.  Il  the  wet  mills  are  shut 
down,  the  kiln  has  a  stock  of  slurry  to  draw  upon; 
if  the  kiln  be  cut  out  of  operation,  the  wet  mills  can 
still  feed  into  the  slurry  storage  pits,  and  the  dry 
crashers  can  still  draw  upon  the  silos  for  clinkers. 

Reverting  to  the  silos,  these  have  at  their  bottom 
an  outlet  which  may  be  closed  by  a  slide.  From  her>.' 
the  chalk  is  conveyed  by  a  band  conveyor,  and,  to- 
gether with  a  mixture  of  clay  and  water,  which  has 
been  previously  mixed  in  a  separate  clay  mill,  it  is 
discharged  into  the  first  of  the  rolling  mills.  At  thi.- 
stage  the  mixture  is  designated  "  raw  slurry." 

The  mills  usually  employed  are  three  in  nuni- 
ber,  (a)  the  kominor,  (/))  the  tube  mill,  and  (c) 
the  cvlpebs.  There  are  other  types,  but  the  three 
mentioned  are  mostly  met  in  modern  practice.  The 
mills  are  usually  installed  in  pnirs,  the  raw  slurry 
passing  through  them  in  the  order  named.  A  close 
understanding  of  the  operation  of  these  mills  is  im- 
portant, for  "no  matter  what  be  the  material  to  be 
ground — slurry,  dry  cement  or  coal — it  usually  goes 
tlirough  ^xactiy  the  same  process  for  crushing. 
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Tlie  kominor  mill  t;ikes  the  form  of  a  large  drum, 
and  contains  heavy  steel  balls  about  6in.  in  diameter. 
From  the  kominor  the  slurry  passes  on  to  the  tube 
mill  by  gravity.  The  tube  mill  consists  of  a  long 
tube  some  15ft.  long,  4  or  5ft.  in  diameter,  and  con- 
tains pebbles  and  boulders.  Again  by  gravity  the 
slurry  passes  on  to  the  cylpebs  wherein  the  grinding 
process  is  finished.  These  cylpebs  are  drums  some 
12ft.  in  diameter,  and  containing  about  12  tons  of 
short  lengths  of  iron  bar  about  I'm.  diameter.  After 
leaving  the  cylpebs  the  slurry  is  kept  continually 
stirred  in  pits,  from  which  it  is  drawn  by  the  aid  of 
slurry  pumps  up  to  the  set  of  pits  in  which  the  mixing 
process  proper  is  conducted. 

Mixing  Pits. — On  emerging  from  the  wet  mill,  the 
slurry,  prior  to  its  burning,  undergoes  a  thorough 
mixing  in  order  to  secure  a  uniformity  of  consistency 
that  is  beyond  suspicion.  It  is  not  sent  into  the  main 
mixing  pits,  but  goes  first  into  the  "  correction 
basin  "  or  "  doctor  pits."  These  pits  derive  their 
appellation  from  the  fact  that  at  this  point  the  works 
chemist  takes  a  lively  interest  in  the  composition  of 
the  slurry.  His  analysis  lays  bare  any  discrepancy 
in  the  constituents,  which  is  remedied  immediately  in 


the  wet  milj.  The  next  lot  of  slurry  that  comes  along 
contains  a  preponderance  of  that  constituent  which 
is  missing  in  the  one  under  analysis,  and  the  mixing 
of  the  two  remedies  the  defect. 

A  mixing  pit  consists  of  a  number  of  large  con- 
crete basins  containing  stirrers.  Each  stirrer  is  com- 
posed of  a  number  of  long  arms  radiating  horizon- 
tally from  a  central  rotating  spindle,  which  rotates 
at  a  slow  speed.  Betw-een  the  several  pits 
is  an  intricate  system  of  locks  and  sluices,  so 
that  any  defective  batch  of  slurry  contained  at  that 
moment  in  the  correction  basin  can  be  passed  into 
one  of  the  mixing  pits  and  held  up  there  until  what 
may  be  called  an  antidote  batch  arrives.  Between 
the  correction  basin  and  the  main  pits  the  shuTy  is 
transported  by  means  of  inclined  screws  revolving 
in  concrete  troughs.  By  these  the  slurry  is  screwed 
from  one  point  to  another.  The  mixing  process  is 
rather  a  long  one,  so  that  the  pits  have  to  have  a 
comparatively  large  capacity.  On  the  completion  of 
the  mixing  process  the  slurry  is  pumped  up  and  dis- 
charged into  the  rotary  kiln. 

Rotary  Kiln. — The  introduction 
of  the  rCitary  kiln,  in  addition  to 
effecting  an  immense  saving  of 
time  over  the  older  burning 
methods,  has  opened  a  further 
field  for  the  application  of  elec- 
trical power  in  a  cement  works. 
The  kiln  consists  of  a  long  tube, 
which  may  be  220ft.  in  length  in 
the  largest  size  and  about  12ft.  in 
diameter  at  the  burning  end.  The 
smaller  kilns  are  usually  -  about 
half  this  length.  It  is  slightly  in- 
clined so  that  the  slurry  entering 
at  the  top  can  descend  by  gravity, 
while  the  hot  gases  originating 
from  the  fire  at  the  lower  end  pass 
upwards,  and  ultimately  emerge 
into  the  atmosphere  through  a  tall 
brick  stack.  The  slurry  and  gases 
therefore  pass  in  opposite  direc- 
tions. The  rotating  motion  of  the 
kiln  ensures  that  every  opportunity 
is  given  to  the  slurry  to  come  in 
contact  with  the  gases.  The  pro- 
duct of  the  kiln  is  a  hard  substance 
in  fairly  small  pieces  termed 
"  clinker," 

One  cannot  do  other  than  admire 
the  rotary. kiln  as  an  example  of 
engineering  construction.  The 
stresses  induced  by  the  great 
length  must  be  large,  but  added  to 
this  are  the  torsional  stresses  due  to 
driving,  to  say  nothing  of  those  of  expansion  and 
contraction  due  to  heating.  It  is  agreeable  to  find 
that  the  design  of  these  kilns  has  reached  such  a 
pitch  that  no  trouble  at  all  is  experienced  with  them. 
The  kilns  are  only  driven  at  one  point;  in  the 
larger  kilns  this  point  is  at  the  centre.  The  speed 
of  Votation  is  not  more  than  i  r.p.m.,  the  kiln  being 
driven  through  belting  and  gearing,  which  is  often 
capable  of  giving  two  speeds. 

For  the  purpose  of  driving,  a  toothed  rim  is  bolted 
on  to  the  kiln  which  gears  with  the  wheels.  Natu- 
rally the  latter  must  have  very  wide  teeth  in  order 
to  engage  with  those  of  the  kiln-wheel  when  running 
at  any  temperature,  the  expansion  and  contraction 
being,  of  course,  considerable. 

After  leaving  the  kiln,  the  clinker  is  passed  on  to 
a  cooler  which  works  in  conjunction  with  the  kiln. 
It  consists  of  a  miniature  kiln  with  the  exception 
that,  instead  of  a  fire,  a  current  of  cold  fan-propelled 
air  is  passed  through  it  for  cooling  the  clinker.  _ 

As  has  been  said,  the  kiln  is  fired  by  pulverised 
coal.  This  coal  is  blown  into  the  kiln  with  a  blast 
of  air  and  gives  a  very  high  temperature,  often 
attaining  3,000  deg^rees  F.     The  coal  is  usually  pul- 
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verised  by  a  grinding  plant  exactly  similar  in  nature 
to  that  used  for  the  grinding  of  the  cement.  There 
are  kominors,  tube  mills  and  cylpebs  which  grind  the 
coal  down  to  a  very  fine  state. 

A  kiln  of  the  large  size  described  has  an  output  of 
about  7.5  tons  of  clinker  per  hour,  and  rather  less 
tlian  one  ton  of  coal  is  burnt  per  ton  of  clinker. 

Dry  or  Cement  Mills. — Leaving  the  rotary  kiln  and 
its  cooler,  the  clinker,  after  being  sprayed  with  water 
to  "  kill  "  any  remaining  uncombined  line,  next 
proceeds  to  the  dry  or  cement  mills,  the  most  note- 
worthy characteristic  of  which  is  the  immense  amount 
of  fine  dust  with  which  the  atmosphere  is  laden  and 
the  floors  covered.  The  transportation  of  the  clinker 
from  the  cooler  to  the  silos  is  done  bv  a  conveying 
plant. 

In  the  ordinary  way  the  clinker  is  drawn  from  the 
l)ottom  of  the  silo  into  the  crushing  mills,  which  arc 
an  exact  replica  of  the  wet  mills.  Sometimes  a  kind 
of  mill  working  on  veiy  much  the  same  prin- 
ciple as  the  pug  mills  for  mortar,  which  are  com- 
monplace to  all  building  operations,  takes  the  place 
of  the  kominor.  Before  passing  into  the  kominor 
the  clinker  is  mixed  with  gypsum,  and  the  two  are 
ground  together.  The  final  product  passes  on  to  the 
sacking-  machines  which  fill  the  sacks  with  cement. 
These  sacks,  by  the  way.  have  to  be  dried  before 
being  filled  with  cement,  and  for  this  purpose  ar? 
dried  by  a  current  of  warm  air  propelled  bv  small 
electrically-driven  fans. 

Economy  of  Electric  Drive. — The  design  of  the 
modern  works,  scattered  as  it  is  over  a  large  area 
with  numerous  points  at  which  power  needs  to  be 
applied,  makes  electrification  eminentlv  desirable 
The  introduction  of  the  rotan'  kiln  has  done  a  great 
deal  towards  making  electrification  inevitable,  for 
with  its  arrival  the  process  could  be  made  complete!  v 
automatic.  Generally  speaking,  the  steam  drive  from 
a  central  point  would  be  so  inefficient  as  to  make 
modern  cement  works  operated  on  this  principle  com- 
mercially impossible.  Even  when  steam  is  generated 
at  a  central  point  and  distributed  in  an  efficient  man- 
ner to  the  various  mills,  the  large  numlier  of  small 
steam  engines,  which  cannot  remain  unattended,  in- 
volve a  heavy  prime  cost  and  runninir  charges,  and 
raise  the  operating  figures  to  a  far  higher  point  than 
those  of  an  electricallv-driven  mill. 

In  addition  to  economies  in  the  cost  of  powe'- 
which  are  to  be  expected  for  the  usual  reasons  from 
the  installation  of  electrical  plant,  electricity  oflFers 
in  addition  an  easy  method  of  determining  the  effi- 
ciency of  the  many  mills,  the  power  consumption  of 
which  UD  to  the  present  has  been  shrouded  in  mys- 
tery. Taking'  as  an  example  tlie  tube  mills,  it  has 
been  found  that  one  of  these  which  had  been  taking;' 
160  II. p.  prior  to  electrification  could  have  its  power 
consumption,  with  the  same  quality  of  slurry-,  re- 
duced to  T12  II. p.  by  experimenting  with  different 
heights  of  pebbles  in  the  mill.  With  steam  plant  it 
was  impossible  to  obtain  any  accurate  measurement 
which  could  be  taken  as  an  authoritative  criterion  of 
the  power  required  by  the  mill.  Naturally,  in  a 
cement  works  where  dust  is  so  prevalent,  line  shaft 
mg,  which  is  inevitable  in  great  lengths  with  steam 
plant,  is  to  be  avoided  at  all  costs,  and  the  individual 
electric  drive  permits  considerable  econoniy  in  this 
direction. 

A  great  many  of  the  operations  in  I  lie  cement 
works  involve  the  transport  of  material  from  one 
point  to  another  by  belt  conveyers,  screws,  and  other 
methods.  For  this  class  of  driving,  the  electric  motor 
is  invaluable,  as  it  can  be  installed  in  ont  of  the  way 
places  in  which  it  would  be  extremely  difficult  to 
utilise  a  mechanical  drive.  A  large  number  of  elec- 
trically-driven cement  works  are  now  in  operation, 
and  satisfactory  testimonials  can  be  obtained  from 
these  works  which  will  convince  any  cement  works 
engineer  in  doubt  as  to  the  efficiency  and  conveni- 
ence of  the  electric  drive. 


WIRELESS  CONTROL  OF  PUBLIC   CLOCKS. 


Bt  ALFRED  E.  BALL. 


Rauiogr.'\phic  waves  have  proved  of  great  service 
in  the  distribution  of  time  over  extensive  areas,  and 
will  doubtless  be  pressed  into  the  service  of  the  horo- 
logist  in  many  other  ways;  one  of  the  most  useful 
will,  in  the  writer's  opinion,  be  the  wireless  control, 
or  rather  supervision,  ot  public  clocks. 

The  scheme  advocated,  which  has  been  put  to  a 
practical  test  by  the  writer,  consists  briefly  in  fitting- 
each  of  the  mam  public  clocks  in  a  town  with  a  small 
wireless  transmitting  set,  which  would  be  operated 
periodically  by  the  clock  at  definite  times,  and  the 
installing  of  an  official  wireless  receiving  station,  at 
which  the  various  clocks  would  be  checked  daily.  By 
means  of  this  system  each  public  clock  would  report 
its  time-keeping,  and  in  the  case  of  any  clock  having 
an  error  greater  than  a  cei-tain  small  pre-determined 
value,  steps  could  be  taken  at  once  to  have  it  cor- 
rected. 

The  working  of  the  scheme  would  be  as  follows  :  — 

It  is  assumed  that  eight  of  the  pi-incipal  clocks  of 
a  town  have  been  fitted  with  the  automatic  transmit- 
ting apparatus,  which  will  be  described  later. 

At  the  sound  of  an  "  attention  "  bell  (ananged  to 
ring  shortly  before  10  a.m.),  the  person  deputed  to 
■■  listen  in  "  at  the  wireless  receiving  station  (which 
we  will  assume,  is  installed  at  the  Town  llalli 
receives  the  Paris  time  signal,  from  which  he  checks 
a  standard  clock,  which  should  be  provided  with  a 
seconds  hand. 

The  -error  of  the  standard  clock  is  duly  noted  in 
the  clock  rate  book.  He  then  moves  the  tuning 
slides  of  his  receiving  instrument  to  a  position  suit- 
able for  the  reception  of  a  50-metre  wave  length 
which  is  marked  on  the  coil,  and  listens  for  clock 
No.  I,  which  has  been  arranged  to  send  its  signal  at 
10. 1  a.m.     As  soon  as  he  has  nio\-ed  his  slides  to  the 
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rcqtiircd  position,  he  hears  clock  No.  1  sending  .1 
series  of  short  "  buzzes,"  which  continue  for,  ap- 
proximately, a  minute,  and  tern-iinate  precisely  when 
that  clock  shows  10  hours  i  n-iinute  a.m.  By  keeping 
his  e\e  on  the  seconds  hand  of  his  standard  clock 
while  listening,  he  is  able  to  note  the  error  of  clock 
No.  I  to  a  second,  and  this  error  is  duly  noted  in  the 
rate  book  in  a  space  provided  against  the  number  oi 
the  clock. 

No.  2  clock  docs  not  commence  sending  its  signal 
until  10  hours  i  minute  40  seconds.  The  longer 
time  has  been  given  to  clock  No.  i  to  give  the  opera- 
tor ample  time  to  tune  in  sharply  and  so  g^t  good 
signals.  At  10  hours  2  minutes  by  No.  2  clock  it 
signals  its  time  by  its  last  "  buzz."  and  its  error  is 
also  noted  in   the  rate  book. 
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Similarly  the  remaining  five  clocks  are  checked, 
the  entire  process  occupying  eight  minutes,  or,  in- 
cluding the  taking  of  the  Paris  time-signal,  eleven 
minutes. 

Means  would  be  provided  to  enable  the  different 
clocks  to  be  identified.  The  intei-\als  of  40  seconds 
between  the  signals  should  be  sufficient  to  prevent 
overlapping,  as  no  public  clock  should  have  such  an 
error.  The  signals  can  be  repeated  by  the  clocks  at, 
say,  3  p.m.,  so  that  supervision  may  be  exercised 
twice  daily. 

The  writer  has  proved  that,  for  the  purpose  in  view, 
the  wireless  aerial  may  be  quite  unobtrusive,  the 
apparatus  simple  and  inexpensive,  and  the  power 
small . 

Fig.  I  is  a  photograph  of  the  transmitting  appara- 
tus employed  by  the  writer.  This  is  a  simple  affair, 
contained  in  a  box  measuring  20  in.  x  12  in.  x  Sin., 
and  is  operated  by  a  small  4-vo!t  ignition  accunut- 
lator  which  would  last  one  -month  or  longer  with 
one  charge. 

Each  turret  clock  to  be  supervised  would  require 
the  following :  — 

(ii)  A  transmitting  apparatus  as  shown  in  fig.  I. 

{b)  Contacts  fitted  to  the  clock  movement  to  brcu!: 
contact  at  a  certain  definite  pre-arranged  time. 

(c)  An  aerial,  which  may  be  of  an  unobtrusi\c 
pattern. 

(d)  An  "  earth "  connection,  which  may  be  the 
lightning  conductor  or  a  water  pipe. 

The  connections  of  the  apparatus  to  the  contacts 
mentioned  and  to  tlie  aerial  and  "'  earth  "'  are  shown 
diagrammatically  in  fig.  2;  incidentally,  the  mover 
ment  shown  is  an  electric  "  waiting-train  "  turret 
movement — now  largely  used  for  turret  clocks — of 
which  the   writer   is   co-patentee  with  the  makers. 
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Messrs'.  Gent  &  Co.,  Ltd.,  of  Leicester.  The  aerial 
in  practice  need  only  be  a  single  wire;  the  one  used 
by  the  writer  in  his  experiments  passed  unnoticed  up 
to  the  time  of  its  removal  on  the  outbreak  of  the  war, 
and  its  length  was  40ft.  approximately.  The  separate 
"buzzes"  are  obtained  by  means  of  a  contact 
operated  by  the  pendulum  at  each  swing,  and  the 
sudden  cessation  of  the  "  buzzes  "  is  produced  by  a 
contact  in  series  therewith  which  is  broken  by  falling 
off -a  cam  fixed  to,  say.  the  centre  wheel.  In  the  case 
of  a  "  waiting-train  "  movement,  the  spring  which 
makes  contact  with  the  pendulum  may  be  a  fixed  one. 
and  may  contact  idly  when  not  in  operation,  because' 
the  "  interference  "  could  not  affect  the  timekeeping. 
bat  in  the  case  of  a  mechanical  movement  this  spring 
may  be  lifted  out  of  the  way  by  a  cam  when  not  ut 
use,  or  brought  into  action  by  an  electro-magnet  onlv 
when  required. 

In  the  case  of  a  striking  turret  clock  the  lifting 
cams  (or  pins),  or  the  lifting  lever,  could  be  utilised 
for  makins"  the  nece'ss.irv  rnnt,Tcf<,  thr  last   "  buz?  "' 


in  this  instance  indicating  the  last  blow  of  the  liour 
struck.  In  checking  the  time  of  such  a  clock  from 
the  last  blow,  allowance  would  be  made  for  its  strik- 
ing rate:  thus — if  the  inter\-als  were  3  seconds,  the 
"clock's  actual  time  would  be  2/  seconds  in  advance 
of  the  last  "  buzz."  This  method  of  "  contacting  " 
assures  that  the  striking  is  in  order,  as  well  as  that 
the  clock  is  to  time.  A  town  which  desires  to  be 
■■  well-timed  "  should  decide  that,  should  any  of  its 
supervised  clocks  signal  an  error  of  more  than  10 
seconds,  its  custodian  should  be  instructed  to  correct 
it  forthwith. 

The  transiuitting  set  shown  in  fig.  i  would  be,  in 
practice,  completely  enclosed  in  a  dust-tight  box,  and 
as  the  only  moving  part  would  be  the  contact-breaker 
of  the  coil,  little  or  no  attention  would  be  needed. 
In  the  event  of  the  contact-breaker  being  out  of 
adjustment,  this  would  be  indicated  at  the  receiving 
station. 

The  writer  has  designed  and  made  an  instrument 
to  enable  a  system  of  impulse  clocks  to  signal  its 
time-keeping  to  the  receiving  station,  and  therefore 
be  supervised.  This  instrument  consists  essentially 
of  a  short  and  light  pendulum,  which  is  arranged  to 
operate  after  the  manner  of  a  slow-ringing  electric 
bell.  One  di-y  cell  operates  it,  and  its  circuit  is  closed 
at  pre-arranged  times  by  contacts  fitted  to  one  of  the 
impulse  clocks  in  the  circuit.  The  clock  employed 
by  the  writer  for  the  purpose  was  one  made  by  his 
firm  for  ringing-  bells  in  a  factory  for  the  starting  and 
stopping  of  work.  The  contact  is  closed  for  half  a 
minute,  and.  in  vil)rating,  the  pendulum  runs  full  tilt 
into  contact  with  a  spring  at  the  end  of  each  swing. 
thereby  closing  the  circuit  of  the  induction  coil  and 
producing  a  series  of  timed  "  buzzes  "  at  the  receiv- 
ing station.  By  using  pendulums  of  varying  periodi- 
cities, different  clock  installations  could  be  readilv 
identified. 

Fig.  3  shows  diagrammatically  the  connections 
employed,    which  are    self-explanatory.     The   relay 


Fig.  3, 

shown  at  R  is  necessary  to  break  the  primary  circuit 
of  the  induction  coil  precisely  at  the  end  of  the  half- 
minute,  and  so  terminate  the  "  buzzes,"  because  the 
pendulum,  by  its  inertia,  continues  to  swing  and  so 
touch  the  contact  spring  after  the  clock  contact  is 
broken. 

Identification  of  indixidual  turret  clocks  could  lie 
secured  in  many  ways.  First,  the  varying  pendulum 
lengths  could  be  taken  advantage  of  when  pendulum 
contacts  are  used,  turret  clock  penduhuns  varviii,^ 
from  I  seconds  beat  up  to  2  seconds  or  more  in 
-^teps  of  J  second,  and  so  the  frequency  of  tli' 
'  buzzes  "  heard  would  enable  the  clock  to  be  identi 
fied,  should  it  be  considerably  out  of  position  on  the 
schedule.  Also,  in  the  case  of  "striking"  contacts, 
the  frequency  of  the  "  blows."  or  rather  "  buzzes.' 
would  be  a  means  of  identification.  Coupled  with  the 
foregoing  features,   a  variation   in  the  character  o^ 
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the  note  can  be  employed  by  variations  in  tiie  design 
of  the  spark-gap  and  contact-breaker. 

The  object  of  advocating  the  employment  of  the 
short  wave  length  of  50  metres  and  small  aerials  is 
to  ensure  that  the  large  commercial  stations  be  not 
interfered  with.  Interruption  or  "  jamming  "  would 
be  possible  from  local  amateurs  with  untuned  ap- 
paratus, but,  as  amateurs  usually  only  display  their 
activity  at  night,  trouble  would  not  be  experienced 
on  this  score. 

Fig.  4  shows  the  receiving  station  used  by  the 
writer. 

Before  wireless  supervision  could  be  adopted,  it 
would  be  necessary  to  get  a  licence  from  the  Post- 
master-General,   who   would    specify   the   maximum 


Pig.  4. 


wave  length  which  would  be  permitted,  and  also  the 
maximum  power  to  be  employed.  The  requirements 
of  this  scheme  are  below  the  limits  usually  stipu- 
lated for. 

An  argument  against  the  adoption  of  the  scheme 
would  be  that,  in  the  event  of  another  European  war, 
the  scheme  w^ould  be  put  out  of  operation  by  the 
suspension  of  the  licence  during  hostilities.  The 
writer  ventures  to  assert  that  it  will  be  a  "  long-,  long 
time  "  before  Europe  will  again  be  brought  under 
the  spell  of  war. 


NOTES    FROM    CANADA. 


[niOlI   OUR  SPECIAL  CORRESPONDENT.] 


In  Kamloops,  B.C.,  power  to  spend  .$80,1100  for  hydro- 
electric work  is  being  sought.  Yorkton,  Saskatchewan,  is 
noteworthy  for  the  fact  that  some  four  years  ago  the  first 
generator  set  driven  by  a  Diesel  engine  in  Canad.i  was  in- 
stalled there;  a  second  .set,  of  500  b.h.p.,  has  recently  been  put 
into  operation,  the  first  one  being  only  of  150  b.h.p.;  provi- 
sion has  been  made  for  three  additional  500  b.h.p.  i>i>ts.  In 
isolated  sixits  out  in  the  West,  Dieeel  oil  engines  would  seem 
to  be  very  suitable,  as  coal  is  very  expensive,  and  under  such 
conditions  the  advantage  of  having  no  stand-by  '  losses  for 
fuel  is  plain. 

Prince  Albeit,  S;iskatche\van,  has  just  put  into  operation 
recently  an  automatic  telephone  sy.stem,  and  in  Crystal  City, 
Manitoba,  a  new  telephone  company  with  a  capital  of  $20,000 
ha.s  been  formed. 

In  Winnipeg,  Mr.  r,<'nnaid  .\ndre\vs  read  a  paper  on  "  .Auto- 
matic Electric  Lighting  Plants"  before  the  Electrical  Section 
of  the  Canadian  SckmcIv  of  Civil  Engineers  a  few  weeks  ago. 
This  city  ha.'^  almost  fO.O(MI  h.p.  installed  in  generating 
jdant  and  another  5,II(K(  kw.  nuu'hine  is  being  erect<>d  now. 
The  station  output  is  still-  growing,  in  spite  of  war  conditions. 

The  last  two  completed  tmbiiics  (water)  were  tested  a  little 
while  ago  after  a  liO-day  continuous  run.  The  makers  had 
guaranteed  ti.K(Ki  H.r.  with  a  net  head  of  4~>  ft. ;  a<-tually  it  is 
possible  to  obtain  7.'200  H.i'.  with  80  per  cent,  gjite  opening 
under  a  head  of  4f)  ft. 

Several  fresh  places  in  Ontario  have  passed  by-laws  in 
favour  (if  ohtHining  power  from  the  Ifydio  Electric  Power 
Commission  of  Ontario,  and  the  farnu'rs  m  vari<ius  districts 
are  becoming  keenly  interested  in  the  powsibilities  of  elec- 
tricity on  the  f.a.rm  as  already  applie<l  by  the  Commi.ssion  in 
ii  number  of  cases. 

Tlie  agitation  in  favour  of  the  .so-calle<l  "hydro  radials" 
(electric  railways  to  be  owned  by  the  people,  built  and  run  by 
the  lI.E.P.C.)  S(vm3  to  be  as  strong  as  ever.  .\  deputation 
representing  many  municipalities  went  to  Ottawa  a  few  days 
ago  to  ask  for  a  Onvernnient  subsidy,  but  owing  to  the  war 
it   was  foinid   impo*^-^ible  (o  get  anything  fiom   the  dominion 


Government;  an  attempt  is,  however,  to  be  made  \ery  soon 
to  obtain  a  grant  from  the  Provincial  Government.  In  \iew 
of  the  enormous  benefit  to  the  community  at  large  which,  it 
is  practically  certain,  would  result  from  the  construction  of 
such  lines,  it  is  to  be  hoped  that  the  deputation  will  meet  with 
better  success  from  the  latter  Government,  particularly  as  it 
is  more  directly  concerned  than  is  the  Government  of  Canada. 
The  Provincial  Government  ha.s  just  given  the  Coinmission 
powers  enabling  them  to  take  over  any  electric  railway  in 
the  Province.  Tenders  will  probably  be  called  soon  for  the 
installation  of  cables  in  certain  streets  in  Montreal,  where 
underground  conduit  has  been  laid,  and  an  appropriation  of 
.$550,000  has  been  voted  for  additional  conduit  work. 

That  there  are  sometimes  other  causes  operatiijg  to  militat.- 
against  a  contiguous  supply  of  energy  being  given  from  a 
station  driven  by  water  power,  besides  transmission  line 
troubles  during  sleet  and  other  storms,  is  evident  from  the 
experience  of  the  Ottawa  Light.  Heat  and  Power  Co.,  which 
had  last  year  to  spend  an  additional  $50,0(30  on  coal  owing  to 
a  period  of  exceptionally  low  water  in  the  Ottawa  River.  A 
sleet  and  wind  storm  gave- the  Bell  Telephone  Co.,  the  Quebec 
Railway,  Light,  Heat  and  Powder  Co.,  and  the  Dorchester 
Electric  Co.  a  good  deal  of  trouble  a  short  time  ago,  when 
wires  were  brought  to  the  ground  and  Montreal  was  without 
power  or  electric  light  for  several  days. 

In  .spite  of  the  war,  the  incorporation  of  new  companies, 
])aiticularly  electrical  ones,  seems  to  go  on  much  as  usual.  Kl 
the  present  time  most  engineering  concerns  api)ear  to  be 
taking  up  the  manufacture  of  shells,  large  orders  for  which 
have  been  placed  by  the  Government  w'ith  very-  many  firms; 
this  is  a  good  thing,  as  in  many  cases  there  is  little  or  no 
other  work  in  hand.  _  ■    _ 

There  are  not  many  large  steam  generating  stations  in  the 
portion  of  Ontario  "surrounding  Niagara  Palls,  but  the 
Dominion  Power  and  Transmission  C-o..  of  Hamilton,  is  build- 
ing a  station  designed  for  an  ultimate  capacity  of  75.000  kw. 
Although  one  of  the  primary  reasons  for  constructing  this 
plant  is  to  ensure  continuitv  of  supply,  it  is  notewoTthy_  that 
the  steam  plant  is  designed  for  continuous  operation  with  a 
liigh  fuel  economy,  condition.s  which  add  very  considej-ably  to 
the  cost  of  a  plant  designed  merely  for  stand-by  purposes. 

.According  tti  a  statement  emanating  from  the  Department 

of  Inland  Revenue  at  Ottawa.'  Canada  exiwrts  practically   as 

much  electrical  energy  as  -she  makes  use  of  herself;  the  figures 

for  exporte<l  power  and  that  used  in  the  Dominion  are  :  — 

Export.  Home  use. 

77'2,.597,049kw.h.        770,867,048  kw.h. 

Tlie-se  figures  are  for  the  fiscal  y.-:ir  ending  March  31st,  1914. 


INDIAN    NOTES. 


[from  our  special  correspondent.] 


Bombay  Mint.— The  plant  iu  the  Mint  is  to  be  shortly  con- 
verted to  electric  drive  and  Captain  Willis,  R.E..  is  returning 
to  Bombay  to  deal  specially  with  this.  He  has  been  in 
control  of  the  Calcutta  Mint  for  some  time  back,  where  electric 
drive  has  been  very  succe.ssfully  in  operation  for  several  years 
The  plant  was  provided  by  the  G.E.  Co.,  through  then 
Indian  agenis,  Messrs.  Octavius  Steele  &  Co.,  and  has  given 
extreme  satisfaction. 

Culrutla  Port  TrH.s?.— The  inst^illation  of  Lxcello  arc  lamps 
in  and  around  the  docks  and  jetti&s  of  the  Tru.st  is  one  of  the 
finest  in  India;  but  for  the  supply  of  carbons  for  the  ensuing 
year— about  i;i(),0(30  pairs— the  Commissioners  are  in  a  quan- 
dary. As  usual,  tvmlers  were  invited  early  in  January,  1915. 
hut  no  satisfactory  estimates  were  put  forward;  no  firm  would 
bind  itself  by  the  very  strict  conditions  of  supply  require<l, 
and  prices  put  forward  were  about  double  those  of  the 
previous  years.  It  is  believed,  however,  that  a  compiomi.se 
has  been'elfected  and  a  te^ulcr  has  l)een  acccpto<l  without 
binding  penalties.  If  a  satisfactory  supply  of  <Mrbons  cannot 
be  ensured  the  only  alternative  will  he  to  substitute  half-watt 
lami\s  of  high  candle-iwwec  later  on. 

Klertrkal  Engineer  rohiiifccrs.— Probably  90  per  cent,  of 
tlm  European  electrical  men  in  India  are  volunteers  of  one 
.sort  or  another,  although  there  are  very  few,  if  aiivjin  active 
service.  The  Electrical  Company  of  the  Calcutta  IWW>efene.> 
Volunteers  have  bivn  doing  g'«x!  work  for  months  back  under 
the  able  direction  of  Captain  Stovold.  of  the  B. I.S.N.  ('«..  bj' 
way  of  manning  the  searchlights  in  tlie  forts  on  the  Hugh. 
'ITieir  work  has  slacki-d  oil  considerably,  however,  since  the 
Emden  got  her  quietus;  but  while  this  aggressive  little  gun- 
boat wa.s  roving  about  Indian  waters  the  engineers.  ele<trieal 
and  others,  in  <-barge  of  [xut  and  coast  searchlights  had  a 
particularly  anxious  an<l  trying  time,  Madras  was  w-ithout  a 
port  searciilight  when  tlic  city   was  shelled  bv  the   Emden. 

Tlie  Secretary  of  the  Institution  of  Electrical  Engiiieere  sent 
out  post-card  inquiritw  stime  time  ago  a.sking  for  names  of 
members  on  military  s<^rvico.  Some  misapprehension  exists 
as  to  whether  volunteers  in  active  training  are  con.sidere<l  on 
active  si'iviee  or  not.  The  majority  of  men  intere-stcd  favour 
the  idea  that  the  n.iines  of  men  only  actively  engaged  (in 
luiiitary  operations  either  iu  Africq  or  Egypt  or  tho  iPereian 
Gulf  and  rlsewhere  were  loquiieil. 
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Dan  Kipore.— This  new  capital  of  the  recently  constituted 
province  of  Behar  and  Orissa  is  growing  rapidly  in  size  and 
importanc*.  Messrs.  Gifkins  A"  Co.  are  said  to  have  got  the 
concession  for  tlje  electric  lighting  of  the  city  and  canton- 
ments. Government  House  has  already  got  its  own  installa- 
tion, and  the  High  Court  and  Post  Office  are  both  being 
in.-italled  viith  electric  lights,  fans,  and  lifte.  Contractors  are 
asking  one  another  how  it  is  that  no  tenders  wore  called  for 
before  it  was  decide<l  to  give  the  work  to  a  firm  of  Calcutta 
builders  who  are  managing  agents  for  a  well-known  electrical 
home  tirm.  Such,  however,  is  the  way  things  ai'c  often  done 
in  India,  and  this  very  reprehensible  practice  is  one  which  is 
growing,  and  one  which  should  have  the  attention  of  the 
higher  P.\Y.T).  authorities.  Tlie  amount  of  the  contract  in 
this  particular  case  which  was  given  away  without  asking  for 
n'mpetitive  tenders  was  approximately  i'o.lKKI. 

Ili/r  Effects. — From  the  point  of  view  of  electrical  engineer- 
ing business,  the  war  has  made  iMit  slight  ditlVrence  up  to  the 
present.  Contractors  have  their  hands  fairly  full  and  there 
have  been  very  few  instanc<>s  of  firnrs  diminishing  their  staff 
or  workmen  because  of  shortness  of  work.  In  fact  electrical 
firms  may  be  said  to  be  more  busy  this  year  than  for  some 
time,  and  inquiries  from  Government  P.W.D.  and  from  mih- 
tary  works  departments  have  been  very  brisk  indeed.  Prob- 
ably, however,  a  periixl  of  slackness  may  set  in  from  April, 
101.5.  as  Government  budgets  run  from  April  to  the  following 
March,  and  it  is  usual  to  ex|iect  a  rush  of  inquiries  and  orders 
so  that  amounts  previously  budgett«d  rnnv  not  lapse.  .\s  the 
current  budget  was  passed  in  pre-war  days  and  was  fairly 
liberal.  P.W.D.  engineers  are  able  to  put  through  anticipated 
works.  In  the  face  of  things  at  present,  the  coming  Indian 
financial  year  is  almost  sure  to  be  barren  of  important  elec- 
trical or  other  works  which  are  not  an  absolute  necessity,  and 
hence  contractors  who  depend  much  on  Government  contracts 
can  scarcelv  lonk  forwnid  U>  the  year  1913-191(1  as  one  with  a 
rosy  outlook. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  OS  Tuesday  camiot  apj/eai  until 
the  fvlloivinci  iceeJi.  Ccrrespondetits  should  forward  their  comtinini- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  ive  hare  the  writer's  name  and  address  in  our  possession. 


Electric  Vehicles. 

A  propos  of  your  recent  article  on  this  enbject,  and  of  aU  current 
discmsion,  I  failed  to  observe  any  snefrestionB  and  remarks  regrard- 
iner  the  apolication  to  that  unostentatioug  vehicle  known  as  the 
'Steam  Roller."  It  would  be  interestine  to  hear  of  any  investi- 
gation, municipal  or  otherwise,  in  this  direotion,  and  the  conclu- 
sions derived  therefrom. 

Running  and  initial  cost,  also  low  radius  of  operation,  may  be 
points  of  discussion,  but  I  think  we  can  safely  anticipate  lower 
depreciation  charges,  and  here  at  last  is  an  instance  in  which  the 
weight  of  the  modern  lead  battery  would  stand  as  a  decided  ad- 
vantage to  the  designer. 

L.  G.  Toplis. 

Glasgow,  April  V2th,  li'l^. 


Electric  Cooking. 

In  a  leaderette  in  your  issue  of  March  lltth  you  refer  to  my 
remarks  at  the  I.E.E.  on  Mr.  Cooper's  paper,  and  I  think  your 
observations  call  for  a  reply  from  me.  In  stating  that  the  matter 
goes  beyond  the  scope  of  the  Sub-C'jmmittee  of  the  Engineering 
Standards  Committee,  of  which  I  am  chairman,  you  are,  I  think, 
unaware  of  the  constitution  of  the  particular  Sub-Committee  or 
"  panel  "  dealing  with  this  matter.  On  this  panel  are  lenresenta- 
tives  of  the  I.M.E.A.,  Public  Supply  Companies,  the  B.E.A.M.A.. 
the  Electrical  Contractors'  Association,  and  the  fire  offices,  so  that 
it  is  difficult  to  see  how  it  can  well  be  more  representative.  I 
altogether  fail  to  grasp  on  what  grounds  you  apparently  advocate 
the  Eetting  up  of  the  I.M  E.A.  as  the  proper  authority  to  deal  with 
the  question  ;  I  should  think  that  the  supply  companies,  among 
which  are  to  be  found  some  of  the  most  active  workers  in  connection 
with  electrical  cooking,  would  have  something  to  say  on  this 
matter.  You  are  quite  mistaken  in  supposing  that  the  panel  are  in 
the  least  degree  inclined  to  let  the  matter  rest  ;  on  the  contrary, 
they  are  actively  at  work  on  it,  and  they  have  the  cordial  oo-opera- 
tion  of  each  one  of  the  ABsociations  which  I  have  enameiated 
abDve. 

Like  most  questions  of  standardisation,  that  of  electric  cooking 
apparatus  lends  itself  to  light  and  airy  generalisations  ;  but  it  ia 
only  those  who  have  applied  themselves  to  the  actual  work  of 
evolving  definite  standards  who  appprecialc  the  real  diffiouUics 
encountered. 

C.  H.  Wordingham. 

London.  Apr^l  btk,  191.). 

'We  think  it  can  soarcely  be  denied  that,  as  the  result  of  its 
extensive  experience,  and  the  fact  that  the  great  majority  of  our 
eleotiioity  supply  undertakings  are  under  manioipal  control,  the 
I.Tkl.E.A.  is  the  most  competent  body  to  evolve  a  scheme  which  will 
enable  consumers  generally  to  obtain  electric  cooking  apparatus 
on  reasonable  terms. 

We  fully  appreciate  the  efforts  that  are  being  made  by  the 
Standards  Sub-Committee,  of  which  Mr.  Wordingham  is  the  chair- 


man, and  if  they  result  in  the  consumer  obtaining  standardised 
and  cheaper  apparatus,  so  much  the  better.  But  it  will  be  remem- 
bered that  Mr.  Wordingham,  in  discussing  Mr.  Cooper's  paper,  said 
with  regard  to  the  Sub- Committee  that  there  seemed  to  be  a  great 
diversity  of  opinion  as  to  the  desirability  of  any  standardisation 
whatever  in  connection  with  electric  cooking  apparatus,  and  that 
the  manufacturers  were  not  very  eager  for  standardisation,  from 
which  we  may  justifiably  assume  that  progress  will  not  be  very 
rapid. 

On  the  other  hand,  Mr.  Wordingham  said  he  was  strongly  of 
opinion  that  there  were  certain  things  which  might  well  be 
standardised,  and  in  this  we  cordially  agree  with  him. 

\Vhether  a  representative  Sub-Committee  of  the  Engineering 
Standards  Committee  era  single-minded  Committee  of  the  I.M.E.A. 
brings  about  the  desired  result  is  immaterial,  so  long  a?  that 
result  is  attained. — Ens.  Elec.  Rev.~ 


Preferential  Rates. 


Referring  to  your  leading  article  in  the  current  issue  of  the 
Electrical  Review  re  "  Preferential  Rates,"  I  should  like  it  to 
be  distinctly  understood  that  it  is  not  I,  as  the  acting  engineer 
and  manager,  that  will  not  accept  photographic  work  at  the 
lowest  possible  price.  I  am  out  for  aU  the  day  load  I  can  get,  at 
the  lowest  remunerative  price,  and  what  is  more,  I  am  getting  it, 
for,  as  a  matter  of  fact,  our  output  for  the  past  four  weeks  has 
been  greater  than  for  the  corresponding  four  weeks  in  any  year 
since  the  commencement  of  the  undertaking,  notwithstanding  the 
fact  that  the  Shop  Hours  Act  has  recently  been  put  into  force  here, 
and  the  licensed  premises  are  closed  at  9  p.m.  instead  of  11  p.m.  as 
formerly.  Moreover,  Ilkeston  is  not  a  town  which  is  being  blessed 
with  war  orders. 

G.  H.  Browne, 

Aciinif  Jiitgineer  and  Manager. 

Ilkeston  Tramways  and  Electricity  Department, 
April  \Oth,  19l.">. 

i  We  hope  we  did  not  convey  the  impression  that  the  engineer 
was  in  any  way  responsible  for  the  trouble  at  Ilkeston  ;  our  pre- 
vious report  indicated  that  the  Committee  was  divided  on  the 
point.  We  congratulate  Mr.  Browne  on  his  progressive  policy, 
with  which  we  are  heartily  iu  sympathy. — Eds.  Elec.  Eev  j 


Water  Heating  by  Electricity. 

In  view  of  the  publication  in  your  columns  last  week  of  a 
letter  from  Mr.  George  Wilkinson,  in  which  he  says  that  the 
.Tournal  of  Gas  Lighting  "  grossly  misrepresented  "  his  recent  state- 
ments on  the  subject  of  electric  water  heating,  I  shall  be  glad  if 
you  will  kindly  publish  in  your  next  issue  the  editorial  note  which 
was  attached  to  Mr.  Wilkinson's  letter  when  it  appeared  in  onr 
columns. 

The  Editor, 

Journtil  of  Gas  Lighting. 
London,  B.C.,  April  Vt/i,  1915. 

In  the  note  referred  to,  Mr,  Wilkinson  is  described  as  "  uncharit- 
able and  thin-skinned,"  and  the  reports  of  his  remarks  in  the 
electrical  Press  are  quoted  in  support  of  onr  contemporary's 
criticism.  We  do  not  consider  the  matter  of  sufficient  interest 
to  reproduce  the  lengthy  note  in  full. — Eds.  Elec.  Re\.j 


ELECTRICITY   EXTENSIONS   AT   CARLISLE. 


The  municipal  supply  of  electricity  in  Carlisle  dates  from  1899, 
when  the  original  scheme,  costing  some  £30,0(>0,  which  was 
installed  under  the  direction  of  Prof.  Kennedy,  was  opened. 

From  time  to  time  extensions  have  been  carried  out  on  the 
direct-current  system  but  within  the  last  year  or  two,  owing  to 
the  extended  distribution  in  prospect  and  the  growth  of  the  power 
load,  and  the  fact  that  the  next  plant  required  would  be  of  the 
high-speed  turbine  typs,  it  was  decided  to  introduce  three-phase 
alternating-ourrent  supply,  and  to  meet  immediate  requirements 
by  installing  two  motor-generators  to  supply  beyond  the  econo- 
mical limits  of  tha  original  direct-current  system.  This  initial 
scheme  was  followed  by  a  more  comprehensive  one,  involving  Icats 
of  £23,940  for  plant  and  £i\00u  for  mains,  and  necessitating  the 
extension  of  the  engine  room  and  provision  of  a  1.2.')0-KW.  turbo- 
alternator,  with  surface  condenser  and  wet  air  filter,  two  600-Kw  . 
rotary  converters,  H.T.^and  l.t.  switchgear,  circulating  water  p  ping, 
i.c.,  a  new  boiler,  and  additions  to  the  lighting  hittery.  All  the 
available  building  space  has  now  been  covered,  and  space  is  provided 
for  two  additional  1,250-kW.  turbine  sets,  while  foundatioui  have 
been  laid  down  for  a  fourth  water-tube  boiler. 

The  station  now  afiords  acoommodation  for  generating  plant 
suffioient  for  some  years  to  oome,  and  the  bailer  power  can  be 
increased  by  substituting  water-tube  boilers  for  the  older  Lanoi- 
shire  boilers  ;  the  only  difficulty  appears  to  be  a  possible  shortage 
of  cooling  water  for  condensing  in  the  summer,  when  the  adjacent 
River  Caldew  is  very  low. 

In  1911  the  Council  was  empowered  to  supply  any  place  within 
two  miles  from  the  centre  of  the  city,  and  in  1914  a  further  special 
order  was  made  allowing  supply  to  certain  houses  in  the  Scotby 
district  ;   the  Stiinwix  area  has  been  changed  over  from  direct  to 
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alternating-  supply,  and  all  new  large  power  consumers  are  to  be 
eapplied  on  this  system. 

The  principal  features  of  the  new  plant  are  as  follows  : — 
The  turbo-alternator  was  supplied  by  the  Oerlikon  Co.,  and  is 
of  the  Rateau  type,  runniner  at  3,000  b.p.m.,  and  of  l,2."i0  KW. 
capacity,  for  supplying^  three-phase  50-eyole  3,000/ ?,:'.00- volt  cur- 
rent. A  steam-driven  stand-by  oil  pump  is  provided  for  luhTica- 
tion   purposes  at  starting,   the  ordinary   pump   for  this  and  for 
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supplying  the  oil-controlled  relay  governor  being  direct-driven 
from  the  turbine  shaft, 

A  separate  exciter  is  direct  coupled  to  the  alternator  shaft,  and 
an  Oerlikon  automatic  pressure  regulator  is  mounted  on  the 
switchboard. 

The  wet  air  filter  for  the  alternator  is  of  the  Heenan  and 
Froude  type,  while  the  main  condenser  is  of  Worthington 
rectangular  pattern  ;  no  isolating  valve  is  fitted  between  it 
and  the  turbine,  but  arrangements  have  been  made  for 
flooding    the     condenser     so    as    to     permit     of    temporary    ex- 


hausting to  the  atmosphere.  Motor  -  driven  circulating  and 
rotary  air  pumps  are  provided,  driven  from  the  D.c.  bus-bars 
and  arranged  for  automatic  change-over  to  the  battery  in  case 
of  emergency. 

The  two  COO-KW.  rotary  converters  were  supplied  by  the  British 

Westinghon8eCo.,andareof  the  six-phase  type  running  at  7.^0  b.p  m. 

The  converters  are  arranged  for  diiectcurrent  starting  only,  and 

are  available  for  giving  either  direct-current  lighting  or  traction 

supply  or  for  running  inverted  from  these 

supplies  and  delivering  three-phase  current. 

A    special    exciter    and     a    synchronous 

booster  are   mounted  on  the  shaft  of  each 

machine,  and  each  of  the  latter  is  supplied 

through  a  CCO-k.v.a.  British  Westinghouse 

oil-insulated  self-cooled  transformer. 

The  new  switchgear,  which  has  been 
supplied  by  the  same  firm  is  situated  on  a 
gallery  in  a  recess  on  one  side  of  the 
extended  engine  room. 

The  recess  backs  on  to  the  street,  and  the 
h.t.  feeder  cables  are  brought  direct  into 
the  switch  cubicles. 

The  switchgear  consists  of  an  operating 
board  with  panels  for  two  rotaries,  two 
turbines  and  two  feeders,  and  spare  panels 
for  an  additional  rotary  and  turbine  set  ; 
behind  are  the  moulded  stone  cubicles 
containing  the  busbars,  oil-switches, 
instrument  transformers,  kc,  the  cells 
being  arranged  back  to  back. 

The  direct-current  board  for  the  rotaries 
is  connected  to  the  old  switchboard  by  bare 
copper  strip,  and  access  to  the  old  switch 
gallery  is  also  provided. 

The  cost  of  the  original  plant  at  Carlisle, 
some  £30,000  for  370  KW.,  was,  roughly, 
£.si  per  KW.  ;  the  completion  of  the  present 
extension,  giving  a  plant  capacity  of  3,920 
KW.,  brings  the  figure  down  to  £33  per  KW., 
and  with  th  :  further  additions  provided  for, 
with  some  6,420  KW.  installed,  a  further 
drop  to  £.2''\  per  KW.  will  occur. 

During  the  year  I'.il3-14  the  undertaking 

generated  :!. 759,64.5  units  and  sold  3,1  (0,457, 

of  which  some   L',360,000  were  for  power 

and   heating   supplies — the   latter   to   over 

3,000  H.P.  of  motors  and  about  114  KW.  of  heating  and  cooking 

plant. 

There  were  some  760  consumers,  with  55,000  30-watt  lamps,  con- 
nected to  the  mains  ;  also  57  public  arc  lamps,  and  some  290,000 
units  were  supplied  for  traction  purposes. 

Ever  since  the  Corporation  supply  of  electricity  commenced  the 
revenue  has  steadily  siown.  and  prior  to  1913-14,  when  there  was 
a  small  deficit  on  the  working,  considerable  net  profits  were  earned 
for  many  years.  It  may  be  noted,  however,  that  during  the  years 
1912-13  and  191:1-14  over  £5,000  was  expended  out  of  revenue  on 


Westinghouse  Rotary  Converters  and  h.t.  Switchgear,  Carlisle  Electricity  W«rks. 
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plant  and  atterationa,  and  the  regults  must  be  judjred  aooordingly, 
In  oocolueion,  we  are  indebted  to  Mr.  F.  W.  Purse,  the  City 
Electrical  Enjfineer,  for  the  particulars  here  given, 


NEW    ELECTRICAL    DEVICES, 
AND    PLANT. 


FITTINGS 


Bhunt  generators  is  employed,  which  enables  a  purchaser  to  select 
a  machine  to  suit  his  requirements  exactly,  the  output  of  a  given 
frame  being  ascertained  by  multiplying  the  desired  speed  by  a 
constant. 

The  firm  has  been  established  about  three  years,  during  which 
time  it  has  turned  out  upwards  of  :!,200  motors,  and  it  is  now 
building  them  at  the  rate  of  2,500  per  annum  ;  the  very  first 
machines  made  are  interchangeable  with  those  it  is  supplying 
to-day  in  every  respect.  We  understand  that  the  firm  has  had 
very  few  complaints  indeed,  while  the  actual  number  of  rejections 
has  been  only  three.   Owing  to  their  using  a  special  material  in  the 


Tacnnm  TiiTtes  for  Telephone  Line  Protection. 

Carbon  lightning  arresters  protect  against  voltages  above  3,000. 
To  protect  telegraph  and  telephone  lines  against  lower  voltages, 
vacuum  tubes  are  used  and  are  of  excellent  service  for  protection 
against  voltages  above  300.  In  the  E.T.Z.,  F.  Sohroeter 
describes  a  new  form. of  vacuum  tube  which 
is  effective  down  to  130  volts.  The  construc- 
tion is  shown  in  fig.  1.  The  anode  n  is  an 
aluminium  pin  surrounded  by  a  protective 
tube  h.  The  lower  end  of  the  anode  u  is  at 
a  distance  of  a  few  millimetres  from  the 
cathode  r.  which  is  a  fused  alloy  of 
potassium  or  sodium.  Current  is  t^upplied 
through  platinum  wires  (/  and  <•.  The 
tube  is  filled  with  helium,  neon,  argon,  or  a 
mixture  of  these  gases  at  a  pressure  of  from 
1  mm.  to  3  mm.  The  life  of  the  tubes  is 
practically  unlimited.  A  tube  will  withstand 
thousands  of  breakdowns  without  change  of 
its  critical  voltage.  This  vacuum  tube  may  be 
used  with  the  connections  of  either  fig.  2  or 
fig.  3.  In  the  first  case,  the  fuse  c  (operating 
at  about  0.5  amp.)  is  inserted  between  the 
telephone  transmission  line  A  and  the  ex- 
change line  B.  The  vacuum  tube  D  is  inserted 
in  an  earth  connection  as  shown.  It  the 
telephone  transmission  line  should  by  accident 
get  into  contact  with  an  energy-transmission 
cible  charged  to  more  than  130  volts,  or  if 
voltages  of  this  amount  should  be  produced 
by  induction  in  the  telephone  line,  an  arc  is  formed  in  D  and  the 
fuse  c  melts,  whereby  the  exchange  line  B  is  separated  from  the 
transmission  line.  In  the  second  arrangement  (fig.  3)  the  telephone 
transmission  line  a  is  separated  from  the  exchange  line  B  by  a 
relay  consisting  of  three  parts,  e,  f,  g.    The  winding  s  has  a  high 
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Fig.  1. — Vacuum 
Tube. 


Figs.  2  and  3. — Wiring  Connections 
i.\  Vaccum-Tube  Pb(itective  System. 


Fig.  i. — Component  Parts  of  IIigqs  Motor. 


manufacture  of  commutators,  the  makers  have  never  had  a  single 
complaint  as  regards  the  mica  giving  trouble  ;  they  have  never 
had  a  bearing  complaint,  and  have  not  yet  replaced  a  single  bear- 
ing, although  some  of  the  machines  have  run  as  fast  as  7,000  B.p  m. 
They  now  fit  terminal  blocks  on  all  their  machines,  a  feature 
which  is  not  mentioned  in  the  list  They  regularly  have  in  stock 
or  progress  300  to  400  motors. 

The  firm  has  already  had  to  extend  its  premises  twice,  making 
them  three  times  the  original  si/e,  and  further  large  extensions 
are  anticipated  in  the  near  future. 

High -Power,  High-Pressnre  Water  Rheostat. 

In  testing  modern  generating  sets,  it  is  frequently  desirable  to 
provide  a  large  artificial  load,  conveniently  regulable  over  a  wide 
range  and,  particularly  when  it  is  desired  to  test  prime  mover, 
generator  and  transformer  as  a  complete  unit,  suitable  for  use  in 
high-pressure  circuits.  Where  pressures  of  10,000-20,000  volts  or 
higher  are  concerned,  special  care  in  design  is  required  to  secure  a 
reasonably  compact  rheostat,  safe  to  handle  while  in  use  and 
offering  sufficient  resistance  to  provide  1,000-2,000  Kw.  or  greater 
load.  Water  rheostats  offer  the  best  solution  to  the  problem,  long 
water  channels  of  email  section  being  used  to  provide  resistors  of 
sufficient  resistance  and  current-carrying  capacity.  Electrodes 
placed  at  the  points  of  a  triangle  in  a  cooling  pond  do  not  form  a 
convenient  equipment,  and,  moreover,  the  water  constitutes  almost 


resistance,  say,  8,000  ohms  to  15,000  ohms.  When  a  dangerous 
voltage  occurs,  a  brush  discharge  takes  place  in  the  vacuum  tube 
D  (because  the  high  resistance  of  E  prevents  the  currents  reaching 
an  intensity  sufficiently  high  for  the  evaporation  of  the  cathode 
which  would  produce  an  arc).  The  current  passing  through  e 
excites  the  relay  and  attacks  the  armature  F,  so  that  the  contact 
between  A  and  B  is  broken.  The  interruption  lasts  as  long  as  the 
dangerous  voltage  in  a  ,  and  stops  automatically  when  the  dangerous 
voltage  disappears.  By  artificial  means  it  is  possible  to  devise 
vacuum  tubes  which  will  operate  below  110  volts.  For  instance, 
if  a  is  used  as  the  cathode,  the  surface  being  covered  with  a  layer 
of  potassium,  and  a  distance  of  ."i  mm.  is  employed  between  a  and  c 
with  a  gas  mixture  of  two-thirds  neon  and  one-third  helium  at  a 
total  pressure  of  2  mm.,  the  break-down  e.m.f.  is  104  volts.  A 
variation  in  the  width  of  the  vacuum  tube  has  an  effect  on  the 
critical  voltage. — Elec.  World. 

Higgs  Motors. 

In  a  new  list  Messrs.  Higgs  Bros.,  of  Sherbourne  Road, 
Balsall  Heath,  Birmingham,  describe  a  range  of  standard  DC. 
motors  and  generators  which  they  are  building.  We  illustrate  the 
component  parts  of  one  of  these  in  fig.  4.  The  machines  are  of 
the  protected  type,  with  armature  cores  of  Stalloy,  and  former- 
wound  ooUs.  The  brush-holders  are  of  the  sliding-box  type,  of 
neat  and  compact  design,  and  Hoffmann  ball-bearings  are  used 
throughout.  The  machines  are  designed  to  carry  25  per  cent, 
overload  for  one  hour,  and  to  have  a  high  efficiency  ;  they  range 
in  size  from  ^  h.p,  to    25  h.p.     An  ingenious  system  of  listing 
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FiQ.  5.— Wateb  Rheostat,  Side  Elevation. 

a  short  circuit,  unle^'3  it  be  exceptionally  pure  or  the  electrodes  are 
very  far  apart  and  the  pond  is  shallow.  The  accompanying  illustra- 
tions, reproduced  from  the  EJectrical  World,  show  the  construction 
of  a  water  rheostat  found  suitable  for  250  to  2,.">00  kw.  three- 
phase  load  at  20,000  volts,  using  water  of  exceptionally  low  specific 
resistance,  viz  ,  100  to  200  ohms  per  inch  cube.  By  modifying  the 
proportions  of  the  water  channels,  adhering  to  the  same  general 
design,  wide  load  variation  can  be  provided  at  almost  any  voltage. 
As  shown  by  fig.  B,  this  rheostat  consists  electrically  of  two 
Y-connected  water  circuits,  with  earthed  neutrals  at   n  n   and 
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high  potential  phase  points  at  A,  B,  o.  Eiioh  leg  of  the  rheostat  ia 
supplied  with  water  through  50  ft.  of  two-inch  cotton  fire  hosinsr, 
dischargringr  into  a  oteeplj  inclined  open  launder  as  shown  in  flp.  5. 
The  pipe  header  supplying  the  cotton  hoses  is  fed  at  each  end  by 
a  two-inch  service  pipe,  and  ia  provided  with  a  separate  valve  on 
each  outlet.  This  header  is  earthed,  and  the  water  resistance 
between  it  and  each  of  the  points  A,  i!,  c  is  about  8,000  ohms,  even 
using  water  of  only  200  ohms  per  inch  cube  specific  resistance. 
The  converging  rheostat  troughs  are  21  ft.  by  18  in.  square,  ample 
depth  being  provided  to  prevent  water  boiling  over  and  thus  estab- 
lishing an  earth  fault.  Since  the  water  boils  or  nearly  boils  in 
service,  the  troughing  must  be  of  fairly  heavy  timber  and  firmly 
strapped  together.  For  the  same  reason,  evaparation  and  conse- 
quently changes  in  density  and  specific  resistance  are  apt  to  be 
high,  hence  the  water  supply  valves  in  the  pipe  header  should  be 
kept  open  as  far  as  possible  and  load  balancing  effected  by  adjust- 
ing these    valves,  and  thus  the  water  density  and  resistance  in 
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Fig.  6. — Water  Rheostat,  Plan. 

each  rheostat  channel  individually.  The  load  as  a  whole  is  varied 
by  means  of  the  cord  and  hinged  gate  in  the  discharge  weir  from  the 
neutral  electrode  box  (see  fig.  •")).  In  the  rheostat  as  illustrated, 
provision  is  made  for  load  balancing  by  adjusting  the  positions  of 
the  electrodes  a,  b,  r,  but  control  by  regulating  the  water  supply  is 
preferable  and  perfectly  satisfactory.  The  water  hose  and  flume 
are  insulated  ;  the  whole  rheostat  is  carried  on  33,000-volt,  pin- 
type  insulators,  and  the  only  two  points  needing  to  be  handled 
during  operation  (viz.,  the  water  valves  and  discharge  gate)  are 
permanently  earthed.  A  cord  can  be  carried  from  the  discharge 
gate  to  the  meter  house  test  bench,  and  the  water  control  valves 
can  be  located  at  the  same  spot.  Only  a  limited  supply  of  water 
ia  required  ;  it  may  be  rich  ia  salts  and  therefore  of  low  specific 
resistance,  and  can  be  used  again  and  again  with  only  the  loss  due 
to  evaporation.  Knowing  the  resistance  of  the  water,  the  circuit 
voltage  amd  the  required  load,  it  is  easy  to  calculate  the  necessary 
rheostat  trough  and  supply  pipe  dimensions  to  meet  other  condi- 
tions than  those  to  which  apply  the  data  given  in  the  above  illus- 
trations. 


LEGAL. 


Noise  and  Vibbation  caused  by  Eleoteic  Plant. 

In  the  Chancery  Division,  on  Tuesday,  before  Mr.  Justice  Eve,  the 
Worksop  and  Retford  Brewery  Co.,  Ltd.,  moved  for  an  injunction 
restraining  the  Worksop  Palace,  Ltd.,  from  creating  a  nuisance  by 
the  noise  and  vibration  caused  by  the  electric  plant  on  their 
premises.  Mr.  .Tessel,  K.C,  said  the  plaintiffs  were  the  owners  of 
licensed  premises  adjoining  the  defendants'  property.  He  under- 
stood the  motion  was  now  assented  to  by  the  defendants,  and  he 
asked  that  it  should  be  treated  as  the  trial  of  the  action  and  a 
perpetual  injunction  granted.  Mr.  Dighton  Pollock,  for  the 
defendants,  agreed.  His  Lordship  granted  a  perpetual  injunction 
against  the  defendants. 


CuNNiNOHAM,  Ltd. 


In  the  Companies'  Winding-up  Court,  on  Tuesday,  Mr.  .Justice 
Astbury  heard  the  petition  of  W.  T.  Henley's  Telegraph  Works, 
Ltd.,  for  a  compulsory  order  to  wind  up  Cunningham,  Ltd., 
electricians  and  electriial  engineers.  Counsel  stated  that  creditors 
for  considerably  over  £2,000  had  agreed  to  an  arrangement  in  the 
matter,  but  creditors  for  an  amount  of  about  £100  were  now 
standing  out.  It  was  possible  that  they  might  also  agree  to  the 
arrangement,  and  he  therefore  asked  that  the  petition  be  allowed 
to  stand  over  for  another  week. 

Counsel  for  the  opposing  creditors  consented  to  the  adjournment, 
and  his  Lordship  directed  the  petition  to  stand  over  for  a  week. 


War  .^ajts. — Mk.ssrs.   W.  T.  Hexley's  Tele(iraph 

Works  Co.,  Ltd.,  of  Blomfleld  Street,  London  Wall,  E.C.,  have 
issued  a  pooket  war  map  booklet  illustrating  the  various  war  areas 
in  Europe.    Copies  will  be  sent  to  electrical  readers  on  application. 


U.S.  Klectrical  Hxports  in  January. —  Ilie  foiiuwiiii;  dai.i 
on  the  electrical  exports  of  the  United  .States  for  January 
are  published  by  the  .American  "  Electrical  Review  and 
Western  Electrician  "  from  the  Government  report  on  the 
foreign  conmierce  of  that  month  issued  by  the  Bureau  of 
Foreign  and  Domestic  Commerce.  The  total  value  of  elec- 
trical shipments  in  January  was  the  highest  since  last  May, 
but  was  nearly  10  per  cent,  below  the  total  of  the  corres- 
ponding month  a  year  ago.  In  the  four  classes  for  which 
numbers  of  articles  exported  are  given,  there  were  shipped 
in  January:  electric  fans,  1,278;  arc  lamps,  35;  carbon-fila- 
ment lamps,  51,825;  metal-filament  lamps,  189,848.  In  the 
following  table  are  given  the  detailed  figures  for  the  various 
classes  reported.  Corresponding  figures  are  given  for  last 
January  and  for  January,  1914: — 

Jan.  1915.  Jan.  1914. 

Batteries     S  100,946  S    43,892 

Dynamos  or  generators   309,868      199,046 

Fans     17,221        43,236 

Insulated  wire  and  cable  83,723      174,.321 

Interior  wiring  supplies,  etc.    (includin.g 

fixtures)       '..       72,104        46,452 

Lamps — 

Arc    759  9,204 

Carbon-filament    5,802        13,910 

Metal-filament   33,504        21,840 

Meters  and  other  measuring  instruments      40,556  — 

Motors     205,140      346,782 

Static  transformers     57,122      128,788 

Telegraph   instruments    (including   wire- 
less apparatus) 17,326        12,788 

Telephones     :.     184,566        70,265 

.AH  other     640,306      837,122 

Total  «1, 773,938  $1,947,646 

An  Austrian  Company  and  the  War. — The  report  for  1914 
of  the  Feltcn  &  Guilleaume  .A.G.,  of  Vienna,  states  that 
the  working  results  were  unfavourably  influenced  by  the 
consequences  of  the  war,  although  sales  considerably  de- 
clined in  the  first  half  of  the  year  owing  to  the  restriction 
to  a  minimum  of  the  orders  plac-ed  both  by  the  government 
and  municipal  authorities  as  well  as  by  industrial  under- 
takings. -After  tlie  war  broke  out  a  complete  stoppage, 
e.\cept  for  orders  for  army  purposes,  took  place  in  the  cable 
department,  but  in  the  further  course  of  time  a  demand  was 
again  manifested,  the  Vienna  Municipal  Council  in  particu- 
lar having  given  large  orders.  Tlio  difficulties  in  the  way 
of  procuring  raw  materials,  and  the  dearness  of  these, 
largely  increased  the  cost  of  production  and  diminished  the 
earijings.  On  the  other  liand,  the  iron  and  steel  worI<:s  Ln 
.Slyria  found  ample  comixmsation  in  tlie  great  requirements 
of  the  Army  authorities  for  tlie  deliciency  in  the  normal 
class  of  business.  The  accounts  show  gross  profits  of 
i;106,000,  as  contrasted  with  .£144,000  in  1913,  and  net  pro- 
fits of  ,£57,000,  as  against  .£92,000.  It  is  proposed  to  pav 
a  dividend  of  10  per  cent,  on  tlie  ordinary  share  capital  of 
.£354,000,  as  compared  with  15  per  cent,  in  the  previous  year. 
The  directors  state  that,  although  no  definite  opinion  can 
be  formed  as  to  the  business  prospects  for  the  current  ye;ir, 
they  believe  that  after  the  termination  of  tlie  war  exception- 
ally large  requirements  will  be  experienced  for  tlie  re-estab- 
lishment of  destroyed  values  and  the  replacement  of  stocks 
whicli  have  Ixx'ii  entirely  exhausted. 

Opportunities  for  Manufacturers  in  Russia. — .V  corres- 
I)oncient  of  the  "  I'^Ioctrical  World  "  states  that  Uie  oppor- 
tunities foi-  electrical  trade  arc  great  in  Russia,  but  it  is 
not  a  simple  matter  to  secure  and  develop  the  trade.  The 
most  densely  populated  parts  of  Russia,  starting  from  the 
Gulf  of  Finland,  arc  the  cities  of  Revel,  Riga,  Windavi, 
I.ibau,  and  Mittau.  Most  of  the  people  are  of  German  and 
Scandinavian  descent,  and  prefer  to  talk  German  rather 
than  Russian.  The  (Koplc  living  between  Mittau  and  War- 
saw are  of  Lithuanian  and  Polish  descent,  and  do  not  like 
to  talk  Russian  at  all,  because  they  hale  Russians  and  the 
Russian  language,  so  that  one  must  use  German  if  he 
wishes  to  transact  business  with  them.  Most  of  the  ap- 
paratus in  .service  is  operated  at  110  volts  or  220  volts  direct 
current,  except  the  stre<M  railways,  which  are  oOO-volt 
systems.  A  small  part  of  the  apparatus  is  of  English  maki-.  , 
.American  goods  are  considereil  superior,  but  the  people  know 
very  little  about  tiiem.  For  .American  manufacturers  wish- 
ing to  open  oflices  for  consulting  engineering  or  sales  work 
in  Russia  the  best  location  is  Riga  or  Petrogr.id.  The  office 
should  be  put  in  charge  of  a  Russian-.Amcrican  who  is 
familiar  with  Russia  and  her  people  and  with  .American 
advertising. 

Rillc  ShootinfJ.— Like  most  other  districts,  Morrie  Isling- 
ton has  its  Civic  Guards,  and  a  site  for  their  rifle  practice 
has  been  offered,  free  of  charge,  by  Messrs.  .A.  P.  Lundlxrg 
&  Sons,  adjacent  to  their  works,  which  arc  practically  in  the 
centre  of  the  borough. 

Board  of  Trade  Assistance.— The  Commercial  Intelligence 
Branch  of  the  Board  of  'IVade  has  issu'.-d  its  weekly  list,  to 
.April  3rd  (No.  15),  of  iiuiuirics  for  sources  of  supply  of 
goods. 
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Munitions  of  War. — The  following  are  the  terms  of  a 
resolution,  passed  by  the  undernoted  societies  on  Sunday  Uisl, 
with  respect  to  the  production  of  munitions  of  war: — "  We, 
representing  the  trade  unions  in  the  shipbuilding  and 
engineering  trades  of  the  North-East  Coast,  welcome  most 
Jiearlily  the  establishment  of  a  committee  on  which  the 
working  men,  the  employers,  and  tiie  Government  depart- 
ments are  represented.  We  do  not  want  any  more  speeches 
iabout  the  failings  of  the  workers,  the  employers,  or  the 
Government;  we  want  to  pull  together  and  get  on  with  it. 
Vou  may  tell  Lord  Kitchener  that  we  shall  deliver  the  goods. 
The  w-orking  man  of  the  North-East  Coast  will  do  his  bit." 
The  societies  concerned  are: — .Associated  Blacksmiths, 
Boilermakers  and  Iron  and  Steel  Shipbuilders,  United  Brass 
Founders  and  Finishers,  .Amalgamated  Cabinetmakers, 
General  Union  of  Carpenters  and  joiners.  Northern  Engine- 
men's  Association,  Amalgamated  Society  of  Engin<.'<rs, 
Electrical  Trades  L'nion,  Gas  Workers'  and  General 
Labourers'  Union,  National  -Amalgamated  Union  of  Labour, 
United  Machine  Workers,  National  Amalgamated  Linion  of 
Painters  and  Decorators,  United  Patternmakers,  LInited 
Operative  Plumbei's,  Ship  Construction  and  Shipwrights' 
Association,  Sheet  Iron  Workers'  and  Light  Platers'  Society. 
United  Kingdom  Society  of  Smiths  and  Strikers,  Amalga- 
mated Society  of  Woodcutting  Machinists,  Ironfounders' 
.Association,  Steel  Smelters,  and  Amalgamated  Society  of 
(.'arpenters  and  Joiners. 

Municipal  Workmen  for  Armament  Factories. — The 
apoeal  of  Lord  Kitchener  for  the  Birmingham  Corporation 
to  release  as  many  men  as  possible  from  its  services,  in 
order  that  they  may  be  employed  by  the  Government  in  the 
manufacture  of  munitions  and  other  war  requirements,  has 
received  full  consideration,  as  a  result  of  which  the  Lord 
Mayor  of  Birmingham  has  issued  a  statement  in  which 
he  shows  that,  w'hile  speedy  compliance  is  not  easy,  seeing 
that  a  large  number  of  the  Corporation's  employes  are 
already  serving  w'ith  the  Colours,  it  can,  by  the  e.xercise  of 
care  and  the  re-organisation  of  duties,  spare  1,062  men, 
taken  from  the  following  departments: — Public  works,  233; 
gas,  200;  water,  57;  electric  supply,  5;  lighting,  stables  and 
refuse  disposal,  165;  parks,  48;  public  health,  20;  estates,  9; 
as)'lums,  1;  tramways,  311;  education,  13.  Of  the  large 
number  already  serving  with  the  Colours  (2,615  out  of 
15,267,  or  17  per  cent.).  155  (out  of  a  total  of  701,  or  22  per 
cent.)  are  from  the  electric  supolv  department,  and  895  (out 
of  a  total  of  3,430,  or  26  jier  cent.)  are  from  the  tramways 
department. 

Germans  at  Shan^liai. — The  "  Times  "  correspondent  at 
.Shanghai  states  that  British  shareholders  there  are  making 
a  determined  effort  to  unseat  all  German  directors  of  Britisji 
companies.  "  The  feeling  is  strong  that  in  order  to  uphold 
British  prestige  the  Government  should  definitely  declare 
trading  with  enemy  subjects  in  China  illegal." 

Enemy  Goods  for  Australia. — -An  .Australian  paper  just  to 
hand  states  that  about  the  middle  of  February  a  large 
quantity  of  machinery,  addressed  to  the  .Sydney  Municipal 
Council,  was  detained  by  the  Customs  authorities  on 
the  ground  that  it  was  enemy  goods.  The  machinery  was 
taken  to  Sydney  in  the  "  Annam  "  from  Copenhagen. 

Roll  of  Honour.— Private  Geo.  Riley,  of  the  4th  Liverpool 
Regiment,  who  has  died  from  wounds  received  at  Neuve 
Chapelle,  w-as  formerly  employed  by  the  National  Telephone 
Co.,  at  Stockport.     He  was  19  j-ears  of  ase. 

Intelligence  has  reached  St.  .Albans  of  the  death  at  the 
front  of  Mr.  Frederick  Vicary  Smith,  who  was  an  electrical 
e-ngineer  at  the  North  Metropolitan  E.P.  Supply  Co.  at  Camp 
Field,  St.  Albans.  Deceased,  who  was  in  his  23rd  year, 
went  to  France  on  Christmas  Eve  with  the  Herts.  Regiment. 
He  was  buried  in  the  town  cemetery  of  Bethune. 

Personal. — Mr.  W.  E.  Miller,  one  of  the  representatives  of 
the  electrical  cooking  and  heating  department,  of  Carron 
Company,  has  been  granted  a  commission  in  the  16th  Bat- 
talion Highland  Light  Infantry.  Since  the  war  commenced, 
about  60  per  cent,  of  the  staff  of  this  department  ha\o 
enlisted. 


BUSINESS   NOTES. 


Catalo»'iies  and  Lists. — Messrs.   Igranic   Electric 

Co.,  Ltd.,  147,  Queen  Victoria  Street,  London,  E  C— Pamphlet 
No.  623  (reprint),  describiner  the  firm's  new  push-button  system  of 
control  for  printing  machinery. 

Mb.  G.  Beadlik,  8,  Lambeth  Hill,  Queen  Victoria  Street,  London, 
E.G. — Leaflet  describine  the  "Express"  electric  lamp  fixer  for 
changiner  metal-filament  lamps  from  10  to  100  c.P  s  in  their  sockets 
by  a  patent  grip,  which  works  in  conjunction  with  a  special  wooden 
support. 

The  British  Thomsok-Hoiston  Co,,  Ltd.,  Rugby. — Descrip- 
tive Hat  No.  2  21.S  on  B.T.H.  type  D.H.  continuous-current 
generators  no  to  150  KW. 

Messes.  Hollings  &  Guest,  Ltd.,  Thimble  Mill  Lane, 
Birmingham. — 40-page  catalogue  contiining  brief  descriptive 
notes  concerning,  and  illustrations  of,  their  hydraulic  presses, 
pumps,  accumulators,  valves,  i:?.,  for  all  purposes. 

Messrs.  ,T.  H.  Holmes  &  Co.,  Newcastle-on-Tyne.— Illustrated 
leaflet  Xo.  124  gives  particulars  of  paraffin-electric  welding  plants. 


All  Australian  E.vliiltitioii. — A  scheme  is  on  foot  for 

holding  an  Empire  Trade  Exhibition  in  Sydney  next  September. 

Bankruptcy  Proceedings.— A.  Whitbley,  electrical 

and  meohanioal  engineer,  Llandudno. — Last  day  for  proofs  for 
dividend  April  28th.  Trustee,  Mr.  L.  Hugh-Jones,  OflBcial  Receiver, 
Crypt  Chambers,  Chester. 

Liquidations.— Premier  LiGHTixr:  axd  ENcixEERiNr. 

Co.,  Ltd. — A  meeting  will  be  held  on  May  1 4th,  at  4,  Charter- 
house Square,  EC,  to  hear  an  account  of  the  winding  up  from  the 
joint  liquidators,  Messrs.  J.  P.  W.  Goodwin  and  E.  H.  Hawkins. 

Metamte,  Ltd. — A  meeting  wdl  be  held  on  May  20th  at  9/10, 
Pancras  Lane,  E.C.,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  G.  S.  Clarke. 

Pi'BE  Lubricating  Oil  Co.,  Ltd. — A  meeting  will  be  held  on 
May  16th,  at  12.".,  High  Holborn,  W.C.,  to  hear  an  account  of  the 
winding  up  from  the  liquidators. 

Book  \otices  . —  The  Universal  Eleciricnl  Direc- 
tory (J.  A.  Berly's).  191.5.  London  :  H.  Alabaster,  Gatehouse 
and  Co.  Price,  complete  "B,  21s.  ;  "  A  "  (BritiA  and  Coloijial 
only),  12s.  —  The  electrical  trade  has  come  to  regard  the 
Red  Book  of  the  electrical  industry  as  one  of  the  most  essential 
parts  of  its  office  equipment.  Though  the  work  of  cheeking  and 
revision  of  names  and  addresses  on  so  large  a  scale  in  all  parts  of 
the  world  has  been  exceptionally  difficult  owing  to  the  war,  the 
contents  have  been  rendered  as  complete  and  accurate  as  could 
well  be  expected.  The  entries  in  directories,  like  everything  else 
British,  European  and  Colonial,  must  inevitably  be  affected  by 
present  international  occurrences,  seeing  that  many  electrical  men 
in  many  countries  are  still  young  and  of  military  age,  and  that 
colossal  death-rolls  and  changes  of  occupation  will  yet  ensue 
before  hostilities  come  to  an  end.  These  unfortunate  circum- 
stances, however,  in  no  way  lessen  the  need  for  this  publication  ; 
indeed,  it  may  be  said  that  the  Colonial  and  foreign  trade  aspects 
of  the  position  render  it  more  necessary  than  ever,  for  British 
electrical  manufacturers  and  traders  are  particularly  anxitu?  to 
secure  information  respecting  undertakings  in  other  countries 
which,  under  the  anti-German  and  anti-Austrian  sentiment  of  the 
times,  want  to  secure  British  machinery  and  apparatus.  The  book 
itself  is  so  well  known,  now  that  it  has  reached  its  34th  year  of 
publication,  that  it  is  needless  to  detail  its  contents.  It  is  a 
directory  pure  and  simple,  of  electrical  and  allied  men,  companies, 
and  systems,  and  is  divided  up  into  suitable  sections  covering 
respectively  British,  Colonial  and  foreign  countries,  Continental 
countries,  and  the  United  States.  The  alphabetical  sections  in 
each  case  are  followed  by  classified  trade  sections,  and,  as  usual, 
there  is  the  well-tried  British  geographical  section  which 
travellers  and  others  so  highly  value.  The  information  regarding 
systems  of  supply  at  home  and  abroad  is  another  department  in 
which  the  Red  Book  has  thoroughly  established  its  reputation  for 
usefulness.  For  the  convenience  of  those  who  require  only  the 
British  and  Colonial  sections  these  are  published  separately  as 
Vol.  "  A." 

British  Standard  Specification  for  Portland  Cement.  A  new 
elitionof  the  British  Standard  Specification  for  Portland  Cement 
(No.  12),  one  of  the  most  widely  adopted  of  the  Reports  issued  by 
the  Eagineering  Standards  Committee,  has  just  appeared. 
Increased  fineness  of  grinding  of  cement  has  been  legislated  for, 
and  the  minimum  tensile  strength  at  seven  days  of  both  neat  cement 
and  cement  and  sand  has  been  raised.  The  clauses  dealing  with 
the  preparation  of  the  briquettes  have  been  amplified,  the  pro- 
cedure being  described  in  greater  detail  than  has  previously  been 
done.  In  the  case  of  both  neat  cement  briquettes  and  cement 
and  sand  briquettes,  ramming  or  hammering  is  expressly  pro- 
hibited. The  growth  of  tensile  strength  at  28  days,  both  for  neat 
cement  and  for  cement  and  sand,  is  now  given  in  the  form  of  a  for- 
mula in  place  of  the  fixed  percentages  which  have  been  specified 
hitherto.  All  the  plates  have  been  entirely  re-drawn,  and  two  new 
plates  have  been  added  to  the  specification,  which  can  be  obtained 
from  the  Committee  at  28,  Victoria  Street,  S.W.,  price  Ss.  net. 

The  Telcplione  Bfriew  of  the  New  York  Telephone  Co.  has 
brought  out  a  "Triumph  of  Science  Edition"  to  commemorate  the 
completion  of  the  Transcontinental  telephone  line  on  January  2,"ith  : 
the  issue  is  worthy  of  the  great  occasion,  and  contains  a  number 
of  interesting  illustrations  and  articles  bearing  upon  the  work 
which  first  enabled  the  human  voice  to  be  conveyed  over  a  distance 
of  4,600  miles.  We  extend  our  congratulations  to  the  company 
both  on  the  achievement  itself  and  on  the  memorial  which  it  has 
published, 

"  Journal  ot  the  Institution  of  Mechanical  Engineers."  Xo.  4, 
April,  1915.     London:  The  1  ustitution. 

" .7c!/;«aZ of  the  Rontgen  Society."  No.  43,  Vol.  XI.  April,  1915. 
London  :  Smith  &  Ebbs.     Price  4s.  net. 

"  Transaction/:  of  the  Narth-East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXX,  Part  7.  March,  ISl...  Newcastle- 
on-Tyne  :  The  Institution.     Price  6s. 

"Electrical  Eagineering."  Vol.1.  By  T.  C.  Baillie.  London: 
Cambridge  University  Press.     Price  Ss.  net. 

"Circular  of  the  Bureau  of  Standards."  No.  XXXVII.  Electric 
Wire  and  Cib'e  Terminology.  Washington  :  Government  Printing 
Office. 

" BuHetin  de  la  Sooie'e  Internationale  des  Electriciena."  Vol.  V, 
3rd  series.  No.  XL.  March,  1915.  Paris :  Gauthier-Villars. 
Price  3  fr. 

"  The  Post  Office  Electrical  Engineers'  Journal."  Vol.  VIII, 
Part  I.  April,  1915.  London  :  H.  Alabaster,  Gatehouse  &  Co. 
Price  Is.  net. 
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(Mir  Trade  with  Australia. — In  the  course  of  an  inter- 
view printed  in  a  Sydney  newspaper,  Mr.  G.  T.  Milne,  British 
Trade  Commissioner  in  Australia,  after  condemniner  rash  gene- 
ralisations  respecting-  the  conoervatism  of  the  British  manufac- 
turer, and  showinfr  that  United  Kingdom  trade  was  in  a 
stronger  position  than  ever  before,  stated: — "The  whole  problem 
of  how  to  get  trade  is  changed  from  the  days  when  orders 
to  a  very  large  exterit  filtered  through  the  hands  of  the  London 
merchant,  and  it  was  not  necessary  for  the  manufacturer  to  per- 
sonally engage  in  the  bunt  for  markets.  Nowadays,  the  latter 
method  must  be  practised,  or  the  manufacturer  will  be  left  at  the 
post.  This  is  the  point  up  to  which  the  English  makers  must  be 
brought — the  systematic  and  persistent  seeking  of  markets,  and  I 
hope  to  see  English  firms  establish  responsible  representatives  in 
Australia,  so  that  the  most  satisfactorv  amount  of  trade  may  be 
done  between  this  Dominion  and  the  Old  Conntry.  Small  firms 
could  combine  to  be  jointly  represented  here.  It  is  in  this  matter 
of  being  thoroughly  represented  on  the  spot  that  the  English 
manufacturer  can  hurry  up  with  advantage,  and,  where  it  is  found 
that  the  tariff  makes  it  advisable,  branch  factories  could  be  estab- 
lished in  order  to  cope  with  the  trade  that  has  been  secured  by 
nursing  the  local  market  and  studying  its  requirements." 

Trade  Auuoiiiu-eiiieiit.s. — Messrs.  Chiswell  &  Co. 

announce    that  their   offices    are  at  Imperial   House,   Kingsway, 
London,  W C.  and  all  commnnicatione  should  be  addressed  there. 

The  Harper  Electric  Piano  (1910)  Co.,  Ltd.,  has  changed 
its  title  to  the  Harper  Piano  Co.,  Ltd.,  as,  while  it  will  still  con- 
tinue the  electrical  .side  of  its  business,  it  will  do  a  bigger  business 
than  formerly  in  ordinary  pianos. 


LIGHTING  and  POWER  NOTES. 


Australia. — The  Sydney  (N.S.W.)  city  electrical  engineer 
has  submitted  a  report  of  the  probable  expenditure  by  the  electric 
lighting  department  for  three  years  ending  December,  1917,  beyond 
what  has  already  been  approved  by  the  Sydney  Municipal  Council  ; 
this  includes  for  the  power  house  £200,000  ;  new  sub-station  and 
showroom,  £!iO,000  ;  mains  and  alternating-current  sub-stations, 
£:!00,000  ;  new  buildings  for  stores  and  testrooms,  £2.5,000  ; 
making  a  total  of  £61."., 000. — Tf/idei-s. 

Bacup. — Market  Kates. — The  T.C.  has  adopted  a  flat 
rate  of  lid.  per  light  for  electricity  supplied  to  occupiers  of  shops 
and  stalls  in  the  market  on  market  days,  and  a  further  charge  of 
id.  per  light  per  hour  on  other  nights. 

Belfast. — Large    Diesel-Electric  Plant. — What  is 

stated  to  be  the  largest  Diesel  engine  so  far  constructed  has 
recently  been  installed  at  the  shipbuilding  yard  of  Messrs.  Harland 
and  Wolff.  The  engine,  which  was  built  by  Messrs.  Snlzer,  is  em- 
ployed for  the  generation  of  electrical  energy  for  lighting  and 
power  purposes  in  the  shops  ;  it  is  of  the  single-acting  two-cycle 
type,  and  comprises  six  cylinders,  29'.5  in.  bore  -<  39  i-ir.  stroke, 
and  has  been  designed  to  develop  3,750  h.p.  at  a  speed  of  112  R.i'.M. 

Burton  on-Treiit.— Kate  Kelief. — The  T.C.  is  now 

recommended  to  appropriate  £5,000,  instead  of  £4,000,  from  the 
gas  and  electricity  departments  in  aid  of  the  rates  for  the  ensuing 
year. 

Canada. — The  Ontario  Hydro-Electric  Commission  is 
now  supplying  current  in  bulk  to  three  townships,  102  munici- 
palities, and  over  800  rural  industrial  enterprises.  It  was  antici- 
pated that  by  March  over  100,000  H.P.  would  be  distributed. 
The  Chairman  of  the  Commission  recently  stated  that,  apart  from 
the  benefit  of  cheap  power  to  industries,  the  Province  of  Ontario 
would  soon  have  1,000  miles  of  publicly-owned  electric  railroads, 
and  those  would  pay  from  the  day  they  started  operations. 
Already,  in  some  districts,  electric  power  was  being  applied  to 
farm  work.  Farmers  were  cutting  their  ensilage  and  filling  their 
silos  by  electricity,  and  were  commencing  to  use  electrically- 
driven  threshing  machines.  The  farmhouses,  barns  and  stables 
were  also  lit  by  electricity,  and  power  was  used  for  domestic 
purposes,  such  as  washing  and  ironing. 

The  Ontario  Hydro-Electric  Commission  proposes  to  place  all 
municipal  electric  plants  under  the  management  of  local  com- 
missions ;  a  Bill  to  this  end  is  now  before  the  Ontario  House. 
In  Ottawa  and  Toronto,  which  cities  both  have  municipal  electric 
plants,  the  Commission  will  be  composed  of  the  Mayor  cr-o/fiiun, 
one  member  appointed  by  the  City  Council,  and  one  member  by 
the  Hydro-Electric  Commission — a  Board  of  three.  At  present 
the  municipal  plant  is  managed  by  the  four  members  of  the  Board 
of  Control  and  the  Mayor. 

('ar^ar^ on. —Proposed  Loan. — The  T.C.  has  applied 

for  a  loan  of  £500  for  contemplated  main  extensions.  The  National 
Electric  Construction  Oo.  has  written,  suggesting  that  if,  as  was 
anticipated,  the  L.6.B.  refosed  to  sanction  loans  for  further 
extensions,  the  Council  should  agree  to  the  works  being  transferred 
to  it  or  to  a  subsidiary  company,  on  terms  to  be  arranged.  It 
was  decided  on  April  Cth  to  reply  that  the  suggested  transfer  was 
ultra  viivs. 


Continental  \otes. — Norway. — The  Odda  Electrical 

Co.  was  started  in  1913,  with  a  capital  of  £500,  to  develop  a  small 
water-power,  and  up  to  the  present  i*^s  working  shows  a  total 
surplus  of  no  less  than  £800,  or  14.5  per  cent,  of  the  capital. 
Electrical  energy  has  been  supplied  for  technical  uses  at  such  low 
prices  as  £3  per  h.p. -year.  Among  the  consumers  are  several 
farmers,  who  are  using  the  energy  for  agricultural  purposes,  and 
as  soon  as  the  proposed  extension  of  the  station  is  completed,  this 
example  will  ba  followed  by  pretty  well  all  the  farmers  in  the 
neiehbourhood. 

The  Municipality  of  Ovre  Eker,  near  Drammen,  has  under  erec- 
tion a  new  eleo':rical  works,  which  will  derive  their  power  from  a 
waterfall  at  Hangsund.  The  station  will  be  completed  in  the 
course  of  the  summer,  and  the  energy  is  partly  to  be  used  for 
industrial  purposes. 

^  It  is  reported  from  Notodden  that  the  building  operations  at 
Rjukan  II  have  been  making  good  progress,  and  it  is  expected  that 
the  electrical  station  and  the  nitrate  factories  will  be  completed 
sometime  in  the  course  of  the  autumn. 

The  nitrate  works  at  Notodden  are  to  be  extended,  and  fonr 
large  acid  towers  provided  in  addition  to  those  already  in  use. 

The  large  works  for  the  manufacture  of  ammonia  have  been 
completed,  and  are  now  in  full  use.  This  product  was  previously 
imported,  but  now  the  company  not  only  meets  its  own  require- 
ments, but  also  disposes  of  a  good  deal  for  export. 

The  new  electrical  works  at  Skien  have  been  taken  over  by  the 
municipal  authorities  ;  energy  is  derived  from  a  waterfall,  which 
is  located  in  a  distance  of  5  J  miles  from  the  town.  The  cost  of 
the  new  works  amounted  to  £34.000,  and  there  are  now  subscribers 
to  a  total  amount  of  1,200  h.p.,  of  which  GOO  h.p.  are  to  be 
employed  for  lighting  purposes.  The  revenue  from  this  is  esti- 
mated at  £7,000,  and  the  total  expenses  at  £6,300. 

Spain. — A  concession  has  been  granted  for  the  establishment  of 
a  plant  to  utilise  the  water-power  of  the  River  Molins,  near 
Tobera  (Province  of  Burgos),  in  the  generation  of  electrical  energy 
for  lighting  and  power  purposes  in  the  district. 

A  further  concession  authorises  the  use  of  the  waters  of  the  Rio 
Mundo,  in  the  Province  of  Albacete,  for  the  production  of  electric 
power. — B.of  T.  Journal. 

Holland. — A  Special  Commission,  which  was  appointed  some 
three  years  ago  in  order  to  investigate  the  question  of  the  national 
supply  and  use  of  electric  current,  has  recently  completed  its 
report.  The  consumption  of  electric  current  for  lighting  is  ex- 
pected within  the  next  few  years  to  amount  for  the  whole  country 
to  84,787,000  KW.-hours  per  annum. 

The  result  of  the  investigation  shows  that  the  larger  industry 
should  not  pay  more  than  0'4d.  to  0"6d.  per  KW.-honr  (and  at  this 
price  some  of  the  large  stations  are  already  able  to  supply  current), 
whilst  the  smaller  industries  probably  would  use  electric  energy 
even  at  a  price  of  r6d.  to  2d.  per  KW.-hiour.  The  annual  consump- 
tion to  be  expected  is  calculated  at  170,858,000  KW.-hours  for  the 
larger  industries,  and  12,151,000  KW.-hours  for  the  smaller 
industries. 

The  amount  of  electrical  energy  likely  to  be  wanted  for  agricul- 
tural purposes  is  estimated  at  3,690,000  KW.-hours,  but  a  consider- 
ably larger  amount  is  calculated  for  the  many  pumping  stations, 
locks,  &c.,  peculiar  to  Holland.  These  installations  require  a  con- 
siderable amount  of  power,  which  is  at  present  supplied  by  wind- 
mills, steam  engines,  motors  and  several  electric  stations.  The 
former  represent  an  aggregate  capacity  of  6,700  KW.  ;  the  steam 
engines,  &c.,  of  18,740  KW.  ;  and  the  likely  annual  requirement 
of  electric  energy  is  calculated  at  13,500,000  Kw.-hours.  This 
figure  would  be  more  than  trebled  should  electric  power  also  be 
used  for  the  contemplated  laying  dry  of  the  Zuyder-Zee,  inasmuch 
as  this  is  expected  to  demand  an  annual  aggregate  of  energy  of 
about  34,000,000  KW.-hours.  At  present  there  is  electric  traction 
on  the  Hague- Rotterdam-  Railway  and  on  eight  tramways,  but 
there  is  a  question  of  electrifying,  perhaps,  half-a-dozen  other  lines 
where  steam  traction  is  used  at  present. 

f  ,.e^ve. — The  Electric  Li<;hting  Committee  has  deferred 
consideration  of  an  application  from  the  Crewe  Tradesmen's 
Association  for  electricity  meter  rents  to  be  dispensed  with  until 
after  the  war. 

Bartturd. — Owing  to  the  increased  cost  of  coal  and  to 
the  fact  that  the  new  plant  is  not  yet  in  working  order,  the 
Electricity  Committee  anticipates  a  deficiency  of  £1,072  in  the 
working  of  the  undertaking  daring  the  six  months  ending 
September  30th  next. 

Bewslniry. — Public  Lighting. — The   Electricity    and 

Tramways  Committee  has  approved  of  the  electrical  engineer's 
estimate,  amounting  to  £3,460,  for  lighting  the  streets  iu  Ravens- 
thorpe  by  electricity. 

Dover. — L.O.B.  Inquiry. — An  inquiry  was  held  on 
April  14th  into  the  Corporation's  application  for  a  loan  of  £6,000 
for  new  plant  at  the  electricity  works.  The  electrical  engineer 
states  that  if  the  loan  is  refused  other  steps  can  be  taken  at  the 
works. 

Bunferniline. — The  contractors  for  the  new  reservoir 
at  Glenderon,  Messrs.  P.  &  W.  Anderson,  Ltd.,  propose  to  lay  down 
a  complete  electrical  installation  for  the  driving  of  all  the  plant 
required  in  the  constructional  work. 

Kton.— On  account  of  reduced  lighting,  the  electricity 
company  has  allowed  a  reduction  of  £5  us.  from  the  lighting 
account  of  the  U.D.C. 
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East   Grinstead.— B.  of  T.  Ixquihy.— On  April  7th 

an  inquiry  was  held  reg-ardiDg:  the  application  of  the  U  D.C.  for  a 
prov.  order  for  electric  Bnpply.  It  was  stated  that  there  was  a 
demand  for  electricity,  and  that  at  the  present  time  there  were  29 
private  electric  liprht  plants  in  the  town.  A  private  company  was 
registered  19  or  20  years  ago  for  the  purpose  of  providing- elec- 
tricity, and  the  gas  and  water  company  in  1892  obtained  power  to 
apply  for  an  order,  but  nothing  had  been  done  in  the  matter.  It 
wag  proposed  to  run  the  works  in  connection  with  the  refuse  de- 
structor, and  the  estimated  cost  was  about  £10,000.  A  hurried 
canvass  taken  at  the  request  of  the  B.  of  T.  showed  103  applica- 
tions in  the  compulsory  area  and  74  outside,  with  only  seven 
refusals.  The  estimates  showed  a  loss  of  £182  on  the  first  year's 
working  and  £6S  on  the  second,  and  a  profit  of  £102  on  the  third. 
Only  seven  persons  objected  to  the  scheme,  and  they  resided  within 
;100  yards'  radius  of  the  proposed  site,  which  had  been  approved  by 
the  L.G.B.  for  the  destructor. 

Hale.— Peoposeii  E.L.— The  Aldershot  U.D.C.  has 
empowered  the  chairman  of  the  Lighting  Committee,  the  electrical 
engineer  and  the  clerk  to  discuss  with  the  Farnham  U.D.C.  the 
question  of  electric  light  at  Hale.  The  parish  is  within  the  area 
of  supply  for  electricity  of  the  Farnham  Gas  fo.  ;  and  writing  to 
the  Aldershot  ConncU  on  the  matter,  the  chairman  of  the  Farnham 
U.D.C.  says  that  it  appears  to  his  Lighting  Committee  that  it 
should  not  be  within  the  gas  company's  power  to  sterilise  that  part 
of  the  urban  district  in  regard  to  the  provision  of  electric  supply, 
and  that  it  may  not  be  impossible  to  secure  the  desired  supply  by 
other  means. 

Hendon. — The  specifications  of  work  in  connection  with 
the  installation  of  electric  light,  &c.,  prepared  by  Mr.  H.  S. 
Brackenley,  have  been  adopted  by  the  Guardians. 

Holme  (Yorks.). — Tillage  Lightixg. — An  electricity 
scheme  has  been  promoted  locally.  It  was  decided  to  work  it  with 
SOO  £1  shares,  and  the  villagers  quickly  applied  for  1,110  shares, 
and  there  had  to  be  a  process  of  selection.  The  company  has 
acquired  an  old  mill  with  water  power,  by  which  it  is  proposed  to 
generate  the  current.  During  the  Easter  holidays  the  young  men 
of  the  village  gave  their  services  in  making  certain  desired  altera- 
tions to  the  premises.  A  dynamo  is  to  be  purchased.  The  contract 
for  the  wiring  has  already  been  let  to  Messrs.  Graham  A:  Co.,  of 
Huddersfield.  Public  and  private  lighting  will  be  undertaken. 
For  house  lighting  it  is  proposed  to  charge  a  minimum  of  308.  per 
year  for  three  lights,  with  an  extra  charge  of  48.  per  year  for  addi- 
tional lamps. 

India. — The  electrification  of  the  Bombay  ^lint  will  be 
taken  in  hand  shortly,  and  Captain  Willis,  R.E.,  is  returning  to 
Bombay  for  the  purpose. — Indian  Emiineering. 

Irish  E.L.  Schenies. — A  Tipperary  journal  mentions 
that  electric  lighting  is  steadily  coming  into  more  general  use  in 
the  towns  of  that  extensive  county.  Fethard  was  the  first  to  try 
the  system  ;  Roscrea  is  now  lighted  by  an  electric  plant  established 
at  the  local  bacon  factory  ;  Clogheen  has  replaced  oU  lamps  by 
electricity  for  public  lighting,  and  Cahir  has  taken  steps  to  form  a 
company  to  supply  electricity  ;  Eanisoorthy,  in  County  Wrexford, 
has  taken  steps,  through  its  Urban  Council,  to  obtain  a  prov. 
order  to  carry  out  a  scheme. 

Leiffli. — Peoposed  Loax. — Application  for  sanction  to 
the  borrowing  of  £2,813  for  extension  of  plant  at  the  electricity 
works  is  to  be  sought  by  the  T.C. 

Lincoln. — Rate  Reliek. — The  Electricity  and  Tram- 
ways Committee  has  decided  to  recommend  that  out  of  the  current 
year's  profits  the  sum  of  £1,500  be  applied  in  the  relief  of  rates 
for  the  year  ending  March  Slst,  1916,  and  that,  if  necessary,  a 
further  sum  of  £500  be  available. 

London. — St.  Maetlebone. — A  statement  as  to  the 
December  quarter's  working  shows  that  the  gross  profit  was 
£39,797,  as  against  £45,143  in  1913,  the  decrease  being  due  to 
reduction  in  income  amounting  to  £ti,37>i,  while  expenditure  fell 
by  £1,032.  Some  1,614. .SOI  units  were  sold,  as  against  5,391, i»54 
in  the  same  period  of  1913.  Taking  the  nine  months  to  December, 
the  gross  profit  was  some  £3, 74 0  less  than  for  the  same  period  of  1 9 1 3. 
As  regards  the  estimates  for  the  year  1915-16,  special  charges  due 
to  the  war  figure  at  £12,000,  while  capital  charges  are  about 
£800  higher,  and  taking  all  into  account  a  net  credit  balance  of 
£2,626  is  expected. 

LongUrea.  Co.  Galwav. — Mr.  John  Murphy,  who  has 

been  for  some  years  in  charge  of  the  electrio  lighting  plant  at 
Clonmel  Asylum,  has  been  appointed  manager  of  the  new  electric 
lighting  works  at  Loughrea. 

Middleton.— Mill    Supi'ly.  —  The    T.C.    has    made 

arrangements  with  the  Manchester  Corporation  for  a  supply  of 
electricity  for  Xeva  Mills,  and  the  laying  of  the  cable  will  cost 
Middleton  about  £3,000.  The  cable  will  be  big  enough  to  bring 
electricity  to  the  mill  and  to  supply  the  borough  generally  if 
necessary,  and  the  town  will  thus  have  a  sort  of  stand-by.  The 
arrangement  with  the  mill  is  for  20  years,  but  may  be  terminated 
at  the  option  of  the  mill  company  at  V,  10  or  lo  years. 

Newport  (Mon,). — Peice  Incbease. — Owing  to  the 
increased  cost  of  coal,  materials,  and  labour,  the  Electricity  Com- 
mittee of  the  T.C.  has  decided  to  raise  the  price  of  current  after 
June  by  20  per  cent, 


Oiilfon      Broad.  —  Restricted      Lightdjg.  —  The 

Electricity  Co.,  having  been  applied  to  for  an  abatement  off  the 
public  lighting  account  for  the  quarter  just  closed,  owing  to 
restricted  lighting,  has  offered  10  per  cent.  The  U.D.C.  has  replied 
that  it  is  of  opinion  that  it  is  entitled  to  a  much  larger  abatement, 
if  not  total  exemption. 

Portstewart. — E.L.  Scheme. — A  system  of  electric 
lighting  was  introduced  last  week  and  has  proved  a  success.  The 
current  is  produced  at  Millbank,  where  a  power  station  has  been 
fitted  up. 

Qneensbury. — The  U.D.C,  after  considering  amend- 
ments to  the  Bill  of  the  Yorkshire  E.P.  Co,,  has  decided  to 
support  the  Bill. 

Runcorn. — The  Mersey  Power  Co..  Ltd.,  announces 
that  in  spite  of  the  present  abnormal  price  of  coal,  its  charges  for 
current  are  not  being  increased. 

Slianklin. —  Rksteicted    Lighting. — The    Isle    of 

Wight  E.L.  Co.,  having  offered  a  deduction  of  £37  10?.  from  the 
lighting  account  for  the  March  quarter  on  account  of  restricted 
lighting,  the  U.D.C.  has  asked  for  a  farther  reduction,  as  only  47 
of  the  222  lamps  are  in  use. 

Slielf. — The  V.  I  >.C.  has  decided  to  support  the  York- 
shire Electric  Power  Co.'s  application  for  lighting  powers. 

St.  Aniies-on-Sea, — The  electrical  engineer  reports  that 
lately  there  has  been  a  gratifying  increase  in  the  output  of  current, 
the  demand  for  heating  purposes  being  especially  notable.  The 
consumers  number  1,622. 

Stafford. — .\fter  having  received  reports  from  the  gas 
and  electrical  engineers  and  considered  the  matter,  a  special  Com- 
mittee recommended  to  the  T.C.  on  Tuesday  that— (")  The  con- 
trol of  the  gas  and  electricity  works  continue  under  one  Committee 
as  at  present ;  (h)  that  no  chnnge  be  made  in  the  management  of 
the  gasworks; ;  (c)  that  Mr.  W.  H.  Robins  be  appointel  engineer 
and  manager  of  the  electricity  works,  presenting  his  reports  direct 
to  the  Committee  ;  ((/)  that  Mr.  W.  M.  Valon  be  appointed  secretary 
for  the  electricity  works,  and  countersign  all  orders  exceeding  £10 
in  value. 

A  proposal  was  made  for  placing  the  two  concerns  under 
separate  control  but  was  defeated,  and  the  Committee's  recom- 
mendations carried. 

Swansea. — The  electrical  engineer  has  forwarded  to  the 
L.G.B.  a  list  of  employes  who  could  be  spared  from  his  department 
for  work  on  the  manufacture  of  munitions  of  war. 

Sheffield. — The  Establishment  Committee  has  approved 
of  the  Electric  Supply  Committee  appointing  an  assistant  mains 
engineer.  The  Electric  Supply  Committee  has  received  an  appli- 
cation from  the  military  authorities  for  a  supply  of  current  to  the 
South  Yorkshire  Asylum,  Wadsley,  outside  the  area  of  supply  ;  it 
is  proposed  to  make  application  to  the  B.  of  T.  for  sanation  to  the 
supply  being  given. 

Torquay. — Proposed  Loan. — The  L.Gt.B.  has  refused 

to  sanction  a  loan  of  £1,800  for  the  purchase  of  property  required 
for  offices  and  stores  in  connection  with  the  alterations  at  the 
generating  station.  The  Electric  Lighting  Committee  has  asked 
the  town  clerk  to  make  such  financial  and  other  arrangements  as 
may  be  required  to  meet  the  case,  and  to  communicate  with  the 
Board  expressing  the  hope  that  the  application  would  be  con- 
sidered at  a  future  date. 

Tunbridg'e  Wells. — Arising  out  of  the  recent  L.G.B. 
inquiry  into  the  application  of  the  T.C.  to  borrow  £8,137  for 
electric  lighting  purposes,  the  Lighting  Committee  has  resolved  to 
instruct  the  engineer  to  report  on  the  provision  of  steel  headers  to 
two  boilers  in  place  of  the  existing  cast-iron  headers,  and  on  the 
running  non-condensing  of  the  plant,  kc,  during  the  proposed 
rebuilding  of  the  existing  cooling  tower  ;  also  to  instruct  the 
clerk  to  complete  the  contrsict  with  Witting  &  Partners  for  dis- 
mantling the  existing  cooling  tower  and  baUding  the  new  tower. 
The  Committee  has  adjourned  consideration  of  the  report  on  the 
extension  of  mains  until  after  the  extension  order  has  been 
granted  by  the  B.  of  T.  Application  is  to  be  made  to  the  Board 
for  consent  to  the  supply  of  energy  to  Rusthall  and  Sonthborongh, 
outside  the  area  of  supply. 

Turton  (Lanes.). — A  number  of  applications  have  been 
received  for  electricity  at  Edgworth,  but  the  D.C.  has  deferred 
consideration  of  them  until  after  the  war  in  consequence  of  the 
deamess  of  materials  and  labour. 

Walsall. — Loan  Saxctiox. — The  L.(..B.  have  sanc- 
tioned the  borrowing  of  £16,700  for  the  purposes  of  the  electricity 
undertaking,  viz.,  £13,000  for  mains,  £500  for  services,  and  £2,900 
for  transformers.  In  view  of  the  representations  made  by  the 
Board  in  favour  of  reducing  capital  expenditure,  the  Committee 
has  decided  that  any  further  extensions  which  are  not  required 
by  manufacturers  for  war  purposes  will,  for  the  present, 
be  only  carried  out  on  the  applicant  providing  the  cost  of  the 
service.  The  electrical  engineer  has  been  given  instructions  to 
negotiate  for  a  site  in  the  Bescot  district  for  a  sub-station. 

Warrington. — The  Electricity  and  Tramways  Committee 
has  decided  that  the  rent  charged  to  tradesmen  for  the  hire  of 
outside  arc  lamps  be  reduced  by  one-half  owing  to  the  reduced 
lighting  regulations. 
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Wigail. — Proposed  Loan. — Application  is  to  be  made 
to  the  L.G.B.  for  sanction  to  borrow  £6,000,  the  estimated  cost  of 
two  boilers  for  the  electricity  works. 

>V'iIles(leii. — In  the  course  of  his  speech  as  to  the  year's 
working,  Mr.  G.  H.  Hisoocks,  referring  to  the  electricity  depart- 
ment, said  that  the  12  months  started  well  in  advance  of  all 
previous  years,  and  np  to  the  outbreak  of  war  the  purchase  of 
energy  from  the  Power  Co.  showed  an  increase  of  20  per  cent. 
This  state  of  affairs,  however,  could  not  continue  in  view  of  the 
large  reduction  in  public  lighting  since  that  date,  but  much  new 
business  had  been  secured,  and  the  probable  result  of  the  year's 
working  will  be  that  the  purchase  from  the  Power  Co.  will  be 
about  5  per  cent,  higher  than  in  the  preceding  12  months,  while 
a  number  of  important  developments  are  being  put  in  hand  by 
various  firms  which,  it  is  hoped,  will  substantially  and  permanently 
increase  the  revenue  of  the  department. 


I'.S.A. — Elkctric  Cabs. — Some  trials  are  being  made 
in  Xew  York  with  an  electric  taxicab  in  connection  with  a  proposal 
to  start  a  service  of  such  vehicles  at  the  principal  railway  termini. 
The  vehicle  is  covering  a  distance  of  70  miles  per  day  on  a  single 
charge  of  the  battery,  plus  an  hour's  boost  at  mid-day. 

Walsall. — The  tramway  manager  has  been  insfcracted 
to  proceed  with  the  relaying  of  a  portion  of  the  Walsall  'Wood 
tramway  extension  as  soon  as  the  work  in  connection  with  the 
new  road  from  Ablewell  Street  to  Birmingham  Road  has  been 
completed. 

Year's  Working— The  net  profit  of  the  Corporation  tram- 
ways for  the  past  year  amounted  to  £2.47'J,  of  which  it  is 
proposed  to  devote  £2,000  to  the  relief  of  the  rates.  It  was 
pointed  out  that  the  passenger  receipts  amounted  to  £34,310,  and 
they  had  carried  free  81,000  soldiers  and  2.000  refugees.  In  con- 
neution  with  an  application  by  the  employes  for  increased  wages, 
a  proposed  Corporation  bonus  of  28.  to  28.  6d.  per  week  is  not 
regarded  as  satisfactory,  and  Bomethingf  in  the  natore  of  a  deadlock 
bag  arisen, 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — The  Corporation  Tramways  Committee  has 
instructed  the  manager  to  report  as  to  the  cost  of  altering  the 
stairs  on  the  oars  recently  operated  on  the  F.A.Y.E,  system,  to  the 
ordinary  arrangement. 

Bolton, — Eestricted  Services. — In  consequence  of 
enlistments — 25  men  from  the  department  enlisted  during  the 
week-end — the  Tramways  Committee  has  this  week  curtailed  the 
car  services  on  five  routes,  and  further  curtailments  on  other 
routes  will  be  made  as  and  when  necessary. 

Canada, — The  equipment  of  the  Montreal  Tramways 
Co.  at  Hochelaga  power  station  has  been  extended  by  a  2,000-KW., 
1,800  R.p.M.  turbo-alternator  set,  to  be  used  for  peak  loads  and  as 
stand-by,  and  capable  of  withstanding  2",  per  cent,  overload  for 
24  hours,  and  50  per  cent,  overload  for  two  hours.  The  turbine  is 
by  Belliss  k  Morcom,  and  its  moderate  speed  is  claimed  as  a 
special  feature.  The  guaranteed  steam  consumption  is  98  lb.  per 
H.p.-hour,  using  steam  at  200  lb..  570°  F..  and  with  28  in.  vacuum. 
The  blading  is  of  the  impulse  type,  the  disk  stage  comprising  two 
rows  of  Curtis  steel  blades  compounded  for  velocity  and  the  drum 
stage,  phosphor-bronze  blading  compounded  for  pressure.  A  Miohell 
main  thrust  bearing  is  used  with  a  ball  thrust  coming  into  action 
only  if  the  main  thrust  fails.  Main  and  emergency  governors  act 
through  an  oil  relay  system,  and  a  mnlti-jet  ejector  condenser  is 
used.  The  alternator  is  a  standard  Swedish  G.E.C.  machine  with 
35-KVV.,  575-KW.  engine-driven  exciter. 

Ediuburi;'li. — The  Tramway  Committee  is  experiencing 
difficulty  in  getting  a  self-propelled  car  for  the  purpose  of  experi- 
menting, and  at  last  week's  meeting  it  was  suggested  that  as  an 
alternative,  one  of  the  present  cars  be  converted. 

A  report  by  the  Tramway  Committee  as  to  the  cost  to  the  city 
had  Colinton  tramways  been  purchased  (as  suggested  by  the  Com- 
missioners at  the  recent  provisional  order  inquiry)  shows  that  for 
the  priu3  which  the  Corporation  was  asked  to  pay  (£9,000),  it 
would  receive  nothing  of  any  value  to  it.  The  Corporation  would 
have  been  liable  for  a  sum  of  probably  £12,290.  The  Tramway 
Committee  has  unanimously  approved  of  the  action  of  the  Sub- 
Committee  in  declining  to  accept  the  conditions  laid  down  by  the 
Commissioners. 

Manchester, — The  Tramways  Committee  has  decided 
to  recommend  that  steps  be  taken  with  a  view  to  an  application 
being  made  in  Parliament  in  the  Session  of  11116  for  an  extension 
of  time  for  the  construction  of  the  Northenden  Road  (Sale) 
tramways. 

At  the  meeting  of  the  Tramways  Committee,  on  Tuesday,  a 
statement  was  issued  showing  that  the  number  of  eligible  men  in 
the  service  of  the  tramways  at  August  1st,  1914,  was  2,895,  but 
since  then  no  less  than  56'31  per  cent,  have  joined  the  Colours. 
This  number  includes  >!76  married  and  753  single  men,  total  1,629. 
Two  hundred  trolley  boys  have  joined  the  Army.  The  total 
liability  of  the  Committee  for  dependents  is  £1,113  per  week,  and 
since  the  outbreak  of  the  war  £26,92  I  has  been  paid. 

Oldliani. — A  report  by  the  general  manager  that  there 
was  not  a  satisfactory  weather- screen  device  for  tramway  drivers 
on  the  market,  was  criticised  at  a  meeting  of  the  T.C.  on  April  7th  ; 
it  was  stated  that  70  per  cent,  of  corporations  and  companies  used 
screens  of  one  sort  or  another,  and  that  further  inquires  were 
baing  made. 

Itoclidale. — Year's    Working. — The    gross    tramway 

receipts  for  the  year  ended  March  31st  (excluding  Heywood's  pro- 
portion) amounted  to  £78,771,  or  £226  more  than  in  the  pre- 
ceding year.  The  undertaking  is  said  to  be  the  only  one  in 
Lancashire,  save  Preston,  which  reports  increased  takings  last 
year.        -k 

Soiifli    Shields.  —  Year's  Workixo.  —  The  tramway 

receipts  for  the  year  ended  March  31st  last  totalled  £39,627,  com- 
pared with  £38,260  in  the  previous  year,  an  increase  of  £1,376. 
The  miles  run  were  927,727,  an  increase  of  2'.i,712,  and  the 
passengers  carried  numbered  10,479,121,  as  compared  with 
10,005,164,  an  increase  of  474,257. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Post    Office   Tube    Flooded. — A   sudden  inundation 

of  the  Post  Office  tube,  which  imperilled  the  lives  of  a  gang  of  men 
working  on  its  construction,  occurred  about  midnight  on  April  8th. 
The  tube,  after  leaving  the  Post  Office  at  Mount  Pleasant,  runs 
westwards  under  the  centre  of  Calthorpe  Street  at  a  depth  of 
between  40  ft.  and  60  ft.  Ten  men  were  working  in  the  head 
shield,  cutting  their  way  through  the  earth,  when  the  water  began 
to  ooze  through  upon  them.  At  first  they  tried  to  keep  it  out  with 
boarding,  but  the  percolating  water  gradually  gained  in  volume, 
and  at  length  the  men  had  to  run  for  their  lives.  The  last  man 
had  scarcely  got  to  a  place  of  safety  when  there  was  a  tremendous 
rush  of  water.  In  a  very  short  time  the  tube  was  full.  Many  days 
must  elapse  before  work  on  the  tube  can  ba  resumed.  Shortly 
after  the  inundation  there  was  a  sudden  subsidence  of  the  road- 
way in  Calthorpe  Street,  leaving  a  cavity  20  ft.  deep. — T/ie 
Times. 

Secret    Wireless    on    Board    Ship. —  Recently  the 

Dutch  wireless  stations  intercepted  a  message  from  Zeebrugge  in 
code,  which  was  found  to  refer  to  the  movements  of  shipping, 
and  suspicion  waa  aroused  that  it  was  addressed  to  a  large  German 
ship  called  the  Main,  which  was  lying  in  the  harbour  at  Flushing. 
On  examination  it  was  found  that  a  secret  wireless  installation  in 
full  working  order  existed  on  the  vessel,  the  aerial  wires  being 
coiled  round  the  mast  and  rigging.  The  incident  was  regarded 
as  a  grave  breach  of  Dutch  neutrality,  and  orders  were  given  to 
prevent  the  further  use  of  the  installation. 

The  Telephone  Service. — Hitherto  it  has  been  the 
practice  to  employ  only  male  operators  for  night  duty  in  the 
London  telephone  service,  but  it  has  now  been  decided  to  call  up 
women  operators  for  this  purpose,  owing  to  the  large  number  of 
men  who  have  enlisted  for  war  service.  They  will  be  called  upon,  for 
four  nights  a  week,  to  take  up  their  duties  at  s  p.m.  and  finish  at 
8  a.m.,  in  conformity  with  the  official  schedule  of  48  hours  a  week. 
Three  hours  out  of  the  1 2  are  to  be  given  for  rest. 

The  necessity  for  the  innovation  is  apparent  when  it  is  con- 
sidered that  out  of  the  male  stalY  of  1,600  as  many  as  440  have 
gone  on  active  service.  All  these  are  paid  their  full  salaries,  less 
Army  allowances,  and  guaranteed  their  positions  when  they 
return. 

Ten  of  the  staff  have  been  killed  in  the  war,  and  in  accordance 
with  the  arrangements  made  their  dependents  have  received  a 
year's  salary. — Daibj  News, 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Alder.shot.— April   20th.     U.D.C.     One  400-kw.  d.c. 

turbine  set,  complete  with  surface  condenser  and  circulating 
pumps,  ko.  One  water-tube  boiler  with  chain-grate  stoker.  See 
"  Official  Notices  "  March  2i;th, 

May  4th.  Steam  and  other  pipework.  Water-softening  plant. 
See  "  Official  Notices  "  March  26th. 

Australia. — ^Iki-hoirnk. — April  luth.  i:;,.'>i;o  yard.? 
of  lead-covered  cable,  and  13  tons  of  bare  hard-drawn  copper  cable, 
for  the  City  Council.     See  "  Official  Notices  "  March  26th. 

April  21st.  1,027, '.100  arc  lamp  carbons,  for  the  Melbourne  City 
Council.    See  "official  Notices     April  9th. 

June  2nd.  Electric  lighting  material  for  oars  (Contract  28,187). 
Tender  box,  Railway  Offices,  Melbourne.  Particulars  at  Con- 
tractors' Room,  Spencer  Street.*  Deposit  )  per  cent,  of  amount  of 
tender. 
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June  2Dfl.  Bogie  txncks.  wheels  and  axles  for  10  cars  of  the 
St.  KUda-Brishton  electric  street  railway  (No.  28,621)  for  the 
Victorian  Railway  Commissioners."  , 

June  15th.  Four  mechanically-fired  boilers,  for  the  City  Council. 
Specifications  (*1  Is")  from  the  City  Electrical  Engrineer. 

June  loth.  City  Council.  One  turbine-driven  boiler-feed  pump, 
♦^wo  fuel  economisers,  oirculatins:  water  pumps.  City  Electrical 
Eoeineer.    Specifications  for  each  item,  5s. 

Q0EFXSLAND. — June  1st  (instead  of  March  16th).  P.M.6. 
Switchboard  for  Warwick.    See  "  Official  Notices  "  March  26th. 

Sydney. — May  Slst.  Three  electric  battery  locouotives  for 
Public  Abattoi's,  Homebush,  for  the  Dc'partment  of  Public  Works. 
Specifications,  &o.,  5s.,  from  the  Accountant,  Public  Works  Depart- 
ment. 

The  City  Council  will  shortly  invite  tenders  for  2,000  insulators, 
disconnecting  switches  and  fuses,  incandescent  lamps,  and  nitro- 
incandescent  lamps. 

Specifications  for  the  it4»mB  marked  *  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Basinirstoke.  —  April  19th.  Corporation.  Diesel 
engine  generating  set,  motor-generator,  balancer,  underground 
cables.     See '"  Offiiial  Notices  "  April  Sth. 

Bradford.— April  17th.  (a)  100  tramcar  trucks,  (b) 
200  motors,  200  controllers,  200  automatic  circuit  breakers,  for  the 
Tramway  Department.  Specifications  (a  and  b)  one  guinea  each, 
from  Tramway  Offices,  7,  Hall  Ings. 

Darlinfftoii. — April  20th.  Coi  yioration.  25-ton  over- 
head traveller  and  economiser.    See  "  OJioial  Notices  "  April  9th. 

Dundee.  —  April  28th.  Crporation.  Centrifugal 
circulating  pnmps,  and  750  ft.  of  42-in.  and  30-in.  cast-iron  pipes. 
See  "  Official  Notices  "  April  9th. 

France. — Electric  traversers,  d.c.  electric  railway  motors, 
multiple  unit  control  equipments,  cables  and  wiring  for  traction, 
heating:  and  lighting,  for  the  Administration  des  Chemins  4e  fer 
de  I'Etat  a  Paris.  Particulars  can  be  obtained  in  the  Bureaux  du 
Service  Electrique  (3rd  div.).  72,  Rue  de  Rome,  Paris,  between 
3  and  5  p.m.  on  Tujsdays  and  Fridays,  up  to  April  30th. 

Glasgow. — April  16th.  Corporation.  Cables,  meters, 
carbons.    Sie  "  Official  Notices ''  April  9th. 

Hull.— The  Corporation  Property  Committee  has  decided 
that  thret  l  l- .  trio  lifts  be  obtained,  for  the  City  Treasnrer's  Depart- 
ment, the  v;ity  A.jjuntant's  Department,  and  the  Rates  Depart- 
ment. 

Italy. — Naples. — April  oOth.  Tenders  are  invited  for 
the  supply  and  erection  of  a  transmission  lioe,  with  metallic  posts, 
from  the  by'  o=!lectric  generating  station  at  Volturno  (Campo- 
basso)  to  the  icoeiving  ttation  at  Naples.  The  estimated  cost  of 
the  work  is  l,131,95."i  lire,  and  a  guarantee  of  30,000  lire  is  required 
of  the  successful  tenderer.  Profile  drawings,  models  of  posts,  &c., 
with  other  particulars,  may  be  obtained  from  the  Consiglio- 
Generale  dell'Aalfnda  per  I'Eate,  Volturno,  and  tenders  must  ba 
submitted  by  A.jril  30th. 


the     T.C.      The 


Lincoln. — Tramway    uniforms,    for 
Electricity  Works,  Brayford  Side  North. 

Manchester. — April  20th.  Steel  girder  tramway  rails 
and  fish-plates.  Mr.  J.  M.  McElroy,  General  Manager  (£1  Is., 
returnable). 

April  14th.  Corporation.  Three  1,250  k.v.a.  static  transformers. 
See  "  Official  Notices  "  April  2nd. 

Mountain  Ash.  —  April  I'Gth.  U.D.C.  Sub-station 
building,  eh  t.  underground  cables,  l.t.  overhead  lines  and  public 
lighting,  E.H.T.  switchgear.  L  T.  switchgear  and  transformers,  for 
Abercynon.    See  "  Official  Notices  "  to-day. 

Rhoudda. — April  1 7th.  U.D.C.  Installation,  83  wiring 
points,  88  lighting  points,  at  the  Council  Offices,  Pentre.  See 
"  Official  Notices  "  April  2nd. 

Spain. —  The  municipal  authorities  of  Valverde  de 
Leganes  (Province  of  Badaj iz)  have  just  invited  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 
five  years. 

AVallinffford. — April  loth.  Telephone  installation,  in- 
firmary to  workhouse,  with  electric  bell,  for  the  B.  of  G.  Mr.  G.  F. 
Slade,  Wallingford. 


CLOSED. 


Basing:stoke. — The  B.C.  has  accepted  the  tender  of  the 
Electrical  Apparatus  Co.,  Ltd.,  for  the  supply  of  three  and  five- 
amp,  meters  for  a  period  of  12  months. 


.4  ustralia.— The  following  tenders  have  been  accepted : — 

Sydney  City  Conneil.—  . 

Vehicle. charging  apparatus.— Australian  General  Electric  Co.,  £1,711. 
Centrifugal  pumpB  (motor-driven)  for  power  house. — Falkiner,  Ltd  .  £165, 
Travelling  cranes  for  sub. stations  Nos.  71  and  72. — Ijpke  Muras,  £284. 
O.I.  valves  and  mild  steel  chutes  —William  Elder  &  Co.,  £110  158. 
Copper-clad  steel  cable.— Western  Cable  Co.,  £371. 
Water  Board.— 
No.   1  pumping  station.  Ultimo.— Centrifugal  pumpi  and  electric  motors  for 

Third    Avenue    low-level    pumpiog  station.  —  Zollner.  Ltd.   (a),  £1,060 

(recommendedl ;  (hi,  £957 ;  (c).  £941 :  (dl,  £773  :  (f  I.  £939. 
Centrifugal  pumps  and  electric  motors  for  Ellintt  Btreet  low-level  pumping 

station,    Balmain.  — Zollner,    r,td.,    (n),    £1,014    (recommended)  i    (b), 

£951  ;  (r)   £941  ;  Ml,  £773     (fl  £934. 
Commonwealth  — Postmaster-Generars  Department. — 
Telegraph  Office,     Deniliqnin.    330  accumulators ;  Pritchetts  &  Gold  cells, 

schedule  377a,  item  1.— £203,  Wm.  Adams  &  Co.  (accepted),  175,  Clarence 

Street.  ^, 

Erection    of  telephone  line    between  Boree   Creek  and  Greenvale.— £S3Q, 

M'Donald  Bros.  „ 

Erection  of  telephone  line  between  Myrtle  Creek  and  Eappville.— f  107, 

H.  Lancaster.  __ 

Erection  of  telephone  trunk  line  between  Cootamundra  and  Junee.— *ot*n', 

M'Donald  Bros. 
Queensland. — 
7,500  fuse!  in  fibre  tube,  schedule  293,  item  6.— £281,  Western  Electric  Co. 
3.000  telephones. — James  Paton  &  Co. 

The  Richmond   Council  received  the  following  tenders  for    a 

refuse  destructor  and  auxiliary  plant : — 

Horsfall&Co £1,360 

Stirling  Destructor         9,830 

Heenan  &  Froude (accepted)  10,217 

Meldrum 10.360 

The  consideration  of  the  tenders  turned  largely  on  the  question 
whether  a  British  or  Australian  engine  should  be  required,  and 
eventually  it  was  resolved  that  the  successful  tenderer  indicated 
above  be  asked  to  install  a  Kelly  &  Lewis  engine  and  feed  pumps 
of  Australian  manufacture  instead  of  the  English-made  engine 
specified  by  them.  As  notice  of  motion  for  rescinding  the  reso- 
lution was  subsequently  given,  the  matter  was  at  the  date  of  our 
information  (February  17th)  likely  to  be  re-opened. 

Belfast. — Messrs.  Venner  Time  Switches,  Ltd..  have 
again  secured  the  contract  for  time  switches  for  the  ensuing 
12  months.  Messrs.  Chamberlain  &  Hookham,  Ltd.,  have  received 
a  contract  for  meters. 

Bolton. — The  Corporation  has  placed  a  contract  for  the 
12  months'  supply  of  motor  starting  switches  with  the  Electrical 
Apparatus  Co.,  Ltd. 

The  managers  of  St.  Matthew's  School  have  accepted  the  tender 
of  Mr.  .T.  Morris  for  installing  electric  lighting. 

Bradford. — The  following  tenders  have  been  accepted 
by  the  Committees  interested  : — 

John  Brown  ,^  Co..  Ltd.— 200  steel  tires,  £437. 

H.  Siimmersgill.-  Iron  castings. 

CoUinson  Bros.- Wiring  the  East  Ward  Branch  Library,  £126. 

Smith  &  Croft.— Cable  extensions,  at  Technical  College,  £80. 

Canterbury. — The  T.C.  has  accepted  the  tender  of  Mr. 
S.  Terry,  of  Canterbury,  for  an  electric  motor  and  fittings  for  the 
sludge-mixing  apparatus  at  the  irrigation  works,  at  £,">8. 

i  lacton-on-Sea. — The  U.D.C.  has  accepted  the  tender 
of  Messrs.  Fitch  for  an  outlet  for  the  Diesel  engine  cooler,  at 
£13  4p, 

Croydon. — Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd., 
have  secured  the  contract  for  the  annual  supply  of  Wotan, 
Tantalum,  and  carbon-filament  lamps  to  the  Corporation  tramways. 

Dartford, —  The  U.D.C.  has  accepted  the  tender  of 
Messrs,  .T.  Waddell  &  Sons  for  350  tons  of  Kirkby  rough  slack  for 
the  electricity  works,  at  £1  Is.  per  ton,  and  150  tons  of  South 
Leicester  nuts,  at  £1  2s,  per  ton. 

Dewshury. — The  Electricity  and  Tramways  Committee 
has  accepted  the  tender  of  the  Mackintosh  Cable  Co.,  at  £164,  for 
a  mile  of  cable. 

(rilasii'ow.  —  The  Tramways  Committee  recommends 
acceptance  of  the  following  offers  : — 

Switchboard,  Qovan  Depfit. -Ferguson.  Pailin  &  Co. 
Roller  shatters,  Langside  Shelter.— A.  L.  Gibson  &  Co. 
Adhesive  tape.— L.  Andrew  &  Co. 
Trolley  wire.— J.  Halley  Craig. 

IIo\e. — The  electrical  engineer  has  reported  upon  the 
tenders  received  for  the  supply  of  a  turbo-generator  and  a  set  of 
battery  accumulators.  He  finds  that  the  best  suited  for  the 
Council's  requirements  are  a  turbine  connected  with  two  gene- 
rators in  tandem.  For  this  type  of  machine  five  tenders  were 
received.  When  instructions  were  given  to  obtain  tenders,  it  was 
contemplated  that  delivery  could  be  obtained  so  that  the  new 
plant  could  be  working  in  time  for  the  next  winter's  load,  but 
the  engineer's  opinion  is  that,  owing  to  the  war,  the  plant  could 
not  possibly  be  got  to  work  before  the  middle  of  next  December. 
The  engineer  points  out  that  the  prices  are  higher  by  20  per 
cent,  than  they  were  three  months  ago,  but  that,  in  his  opinion, 
the  advantage  to  be  gained  in  economy  in  working,  and  the 
savings  to  be  effected  in  coal  costs,  outweigh  the  disadvantages  of 
the  increased  first  cost  of  the  plant,  and  that  had  it  not  been  for 
the  Government's  request  to  defer  expenditure  at  the  present  time, 
he  would  have  unhesitatingly  advised  the  acceptance  of  a  tender. 
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The  LierhtinET  Committee,  reporting  upon  the  engineer's  remarks, 
states  that  it  has  resolved  to  postpone  the  installation  of  the  addi- 
tional tnrbo-generator  plant,  and  to  inform  the  tenderers 
aooordinsly.  Nine  tenders  were  received  for  the  battery  of 
acoumulators,  and  the  engineer  recommends  the  acceptance 
of  the  Tndor  Accumulator  Oo.'s  tender,  at  £701,  in  respect 
of  which  the  company  also  offers  to  maintain  the  same  for  a 
period  of  lu  years  at  a  charge  of  £47  per  annum.  In  conjunc- 
tion with  this  battery,  the  Committee  reports  that  it  will 
also  be  necessary  to  have  the  two  sets  of  battery  boosters  referred 
to  in  the  engineer's  report  of  December  last.  The  engineer  sug- 
gests that  separate  prices  for  the  dynamos  and  motors  and  switch- 
gear  should  be  obtained,  which  would  bring  the  cost  of  each  unit 
below  £100,  and  would  enable  the  battery  to  be  ready  for  work  in 
12  weeks  affer  the  date  of  the  order  being  given.  The  engineer 
strongly  advises  that  the  new  battery  should  be  got  to  work  as 
soon  as  possible,  as  it  would  enable  the  Council  to  give  a  better 
distribution  of  electrical  pressure  and  also  effect  a  good  economy 
in  working.  The  Committee  has  therefore  come  to  the  conclusion 
that,  notwithstanding  the  recommendations  of  the  Government  to 
curtail  expenditure,  the  installation  of  the  battery  is  of  sufficient 
importance  to  warrant  the  expenditure,  and  has  resolved  to  re- 
commend to  the  Council  to  accept  the  tender  of  the  Tudor  Accu- 
mulator Co.  and  its  offer  to  maintain  the  batteries.  The  Council 
is  also  recommended  to  authorise  the  Committee  to  obtain  and 
install  the  two  sets  of  boosters,  &c. 

Hull. — At  a  meeting  of  the  Corporation  Telephone  Com- 
mittee, it  was  decided  that  either  of  the  two  lowest  tenders  should 
be  accepted  for  the  supply  of  cables,  viz.  :  — 

W.  T.  Henley's  Tplegraph  Works  Co.,  Ltd.— i676. 

Union  Cable  Co  ,  Ltl.-£5J7. 

London. — Bbthnal  Green. — The  E'uciricity  Com- 
mittee has  accepted  the  tender  of  Messrs.  Mellowes  &  Co.,  Ltd  ,  at 
£52,  for  patent  roof  glazing  with  wired  glass  at  the  new  sub- 
station?. 

Hammersmith  — The  Electricity  Cimmittee  recommends  the 
B  C.  to  accept  the  tender  of  the  Electrical  Apparatus  Co.,  Ltd.,  for 
the  supply  of  ordinary  meters  for  a  period  of  three  years,  on  the 
understanding  that  the  price  of  bra=s  rod  in  March,  l!il(l,  is  not 
above  H  1.  per  lb.  Should  this  price  increase  the  company's  price 
to  the  Council  would  be  advanced  .5  per  cent.  Also  tenders  for 
insulating  box  filling  compound,  Limmer  Asphalte  Paving  Co.,  and 
fir  the  purchase  of  scrap  metal  at  the  electricity  works,  Messrs. 
W.  .V  H.  Cooper. 

MiillcUestcr. — .\mong  the  tenders  accepted  for  general 
stires  required  in  the  Tramways  Department  for  the  ensuing 
12  months  are  the  following  :— 

Connolly  Bros.— Cable  (power  and  lighting),  bell  wire. 

F.  Smith  &  Co.,  Ltd.— Copper  cable  (wire  and  strip). 

Till  &  Whitehead,  Ltd.— Sheet  copper  and  bra«s  wire  rod  and  strip. 

P.  Smith  &  Co.,  Ltd.— Steel  wire  for  armature  banding. 

Richard  Johnson  &  Nephew,  Ltd.— Galvanised-steel  cable,  &c, 

John  Ash'on  &  Sons,  Ltd.— Leather  belting,  4c. 

D.  Moseley  &  Sons,  Ltd —Canvas  and  Hre-hose. 

British  Thomson-Houston  Co.,  Ltd. — Motor  and  controller  pa>t9  (B.T.H. 
equipment*,  motor  cases  (B.T.H.  equipmenti,  brush  holders  and  spare 
parts  {B.T.H.  equipment),  half-watt  incandescent  lamps  (tungsten 
drawn-wire  filaments). 

D.  C.  Bate.— Cireuit-brBaker  bundles  (B.T.H.  equipment),  pre'sed  asbestos 
division  plates  (B.W.  equipment)  (portion),  fibre  dust  rings. 

Dick,  Kerr  A  Co..  Ltd  —Motor  and  controller  parts  (D.K.  equipment), 
motor  cases  (i).K.  equipment),  armature  and  field  coils  (D.K.  equip- 
ment), controller  fingers  (D.K.  equipment). 

British  Westingliouse  Electric  &  Mfg.  Co.,  Ltd.— Motor  and  controller 
parts  (B.W.  equipme"!),  armature  and  field  ciils  (B.W.  equipmenti, 
spare  parts  for  brush  holders  (B.W.  equipment),  traction  lightning 
arresters. 

8.  Gra'r  X,  jun.,  &  Bros.,  Ltl. -Hinge  pins,  arc  lamp  globes,  *c. 

L.  Andrew  &  Co.— Fullerboard  and  mica  tubes,  fibre,  &o.,  insulation  tape, 
Chatterton  compound,  &c. 

Electro-Mechanical  B^ake  Co.,  Ltd.— Resistances  (grid  type)  and  spare 
parts. 

H.  Wallwork  &  Co.,  Ltd.— Grid^  for  resistances. 

P.  R.Jacks  n  &  Co.,  Ltd.— Assembled  commutator  segments  (B.T.H.,  D.K. 
and  B.W.  equipmentFi,  armature  and  fl  -Id  coih  (B.T.H.  equipmeot). 

Kay  &  Co.— Brush  holders  and  spare  parts  (O.K.  and  B.W.  equipmentsl. 

Electlical  Supplies  Co.,  Ltd.— Controller  fingers  (B.T.H.  and  B.W.  equip- 
ments! (portion!. 

Dyer  &  Young.— Controller  fingers  (B.T.H.  and  B.W.  e(|uipmentsl  (portionl. 

Equipment  &  Engineering  Co.,  Ltd.— Trolley  pole",  trolley  beads,  &c. 

Drake  A  Gorham,  Ltd.— Incandescent  lamps,  traction  type  (drawn-wire 
filament). 

General  Electric  Co.,  Ltd.  — Incandescent  lamps  (carbon  filaments  and 
200  volt  drawn-wire  filaments),  switches,  bells,  lighting  material, 
telephones,  Ac. 

Ptella  Conduit  Co.— Steel  conduit  tubing,  ,Vc. 

U.  Schultz  &  Co.— Mica  segments  for  commutator  bars,  &o. 

A.  Bates  &  Co  ,  Ltd.— Asbestos. 

Pinchin,  Johnson  &  Co. — Insulation  varnish  and  insulating  compound. 

Morgan  Crucible  Co.,  Ltd.  -Carbon  brushes  for  traction  motors,  crucibles, 
fi  eclay  material,  «&c.,  for  tilting  furnaces. 

Alfred  Wiseman,  Ltd.-  Overhead  equipment  insulating  material. 

Estlc-  Bros.— Canopy  trolley  bftses,  &c. 

Fleming,  Birkby  *  Ooodall,  Ltd.— Trolley-wheel  bashes  and  spindles. 

M.  Cummins. — Auto-sanding  devices. 

John  Taylor.  -  Tubular  sanrling  devices. 

Hadflelds,  Ltd.— Steel  tie-bars. 

Ibbotson  Bros  i  Co.,  Ltd.-  Steel  fish  bolts  and  nuts. 

W.  J.  Ritchie  A  Co.,  Ltd.— Ball-races  far  trolley  standards. 

West  Bromwich  Spring  Co.,  Ltd.— Truck  springs. 

Uaniroell,  Laird  &  Co.,  Ltd.— Car  a^les,  car-wheel  tires  (portion). 

J.  Brown  &  Co.,  Ltd.— Car-wheel  tires  (portion). 

F.  W.  Rowlands  &  Co.  — Car-wheel  centres,  gear  and  pinion  wheels  (portion). 

British  Hele-Shaw  Patent  Clutoh  Co.,  Ltd. -Gear  and  pinion  wheels 
(portion). 

J.  Marsden  &Co  ,  Ltd.— Ordinary  grey  iron  castings,  chilled  iron  brake- 
block  casting-*  (portion) 

National  Rail  and  Tramway  Appliances  Co.,  Ltd.— Chilled  iron  brake-block 
castings. 

J.  A.  Panton  A  Co.  (representing  Interchangeable  Brake  Block  Co.,  Ltd.). 
—  Chilled  iron  brake  block  oastincs. 

Armstrong  Oiler  Co.,  Ltd.— Lubricant  pads  for  axle  boxes. 

J.  Oarr  (iSons,  Ltd.— Trolley  cord. 

Chamberlain  &  Hookhara,  Ltd.  — Tramcar  type  ampere-bour  meters, 

Thermit,  Ltd.— Welding  portions. 


.Maidenhead.  —  The  T.C.  has  received  the  following 
tenders  for  fuel  oil  for  the  electricity  works  : — 

British  Petroleum  Co.,  Ltd £113  0  per  ton. 

Anglo-American  Oil  Co.,  Ltd 3  17  6 

Anglo-Mexican  Petroleum  Products  Co.      . .      3    8  0       „ 

The  electrical  engineer  has  been  instructed  to  make  tests  with 
the  oil  of  the  Anglo-Mexican  Co ,  and  if  these  are  considered 
satisfactory,  arrangements  will  be  made  with  them  for  a  supply. 
The  last  three  contracts  for  fuel  oil  were  placed  at  £2  38.,  £2  7b., 
and  £3  8?.  per  ton  respectively. 

Meter  Contracts. — Messrs.  Chamberlain  &  Hookham, 
Ltd.,  have  received  the  contract  from  Holyhead  for  the  supply  of 
meters  for  12  months.  Their  tenders  for  meters  for  12  months  to 
Walthamstow  and  Mansfield  have  aleo  been  accepted. 

Rotherliani. — The  Electric  Light  and  Tramways  Com- 
mittee has  accepted  the  tender  of  the  British  Xiclansse  Co.,  for 
two  water-tube  boilers,  at  £8,400. 

Salford. — The  tender  of  the  Pendleton  Ironworks  Co., 
Pendleton,  for  the  erection  of  the  steelwork  in  connection  with  the 
central  car  depot  extension  (£1,180)  has  been  accepted. 

She£QeId. — The  City  Council  is  recommended  to  accept 
the  tenders  of  the  General  Electric  Co.,  at  £«t,  for  spares  required 
for  the  electric  light  and  power  plant  at  the  Ewden  Valley  Water- 
works, and  for  cables,  lamps  and  fittings.  The  tender  of  Messrs. 
A.  ReyroUe  &;  Co.,  Ltd.,  is  also  recommended  for  acceptance,  at 
£236,  for  one  three-phase  e.h.t.  oil  switch  and  four  sets  of  meter- 
ing gear. 

Sunderland.  —  The  T.C.  has  accepted  the  following 
tenders  on  behalf  of  the  Electricity  and  Lighting  Committee  : — 

B.I.  and  Helsby  Cables.  Ltd.— Cable,  bifurcating  boxes. 

Ferranti,  Ltd  —e.h.t.  switchgear  cabinet;  two  e.h.t.  switch  panels. 

I.-B.,  Q.-P.  and  Telegraph  Works  Co.— Cable. 

Banders,  Rehders  &  Co.— CO.  two  recorders. 

General  Electric  Co.,  Ltd.— Metal-fllament  lamps. 

Brunner,  Mond  &  Co. — Supply  of  alka(i. 

General  Electric  Co  ,  Ltd.— D.c  switchboard. 

Tunbridge  Wells.— The  Lighting  Committee  of  the 
T.C.  has  accepted  the  contract  of  the  British  Thomion-Houston 
Co.,  Ltd.,  for  a  :iOO-KW.  steam  alternator  and  condensing  plant,  at 
£3,132  instead  of  at  £3.181,  authorised  on  May  18th  last. 

Mimbledon. — The  following  tenders  have  been  accepted 
for  annual  supplies  to  the  Electricity  Department : — 

Engini:-room  Stohes. 
Prvke  &  Palmer.— General  stores  (255  items). 
S.  Peace  &  Sons,  Ltd.— Files  (34  items),  chisel  and  tool  steel,  and  shafting 

(four  items). 
James  Harvey.— Destructor  tools  (five  items). 

Cables  and  CoNDfiTS. 
Western  Elect'ic  Co.,  Ltd.— Cables. 
C.  Macintosh  &  Co..  Ltd.— Cable. 
B.I.  &  Helsby  CableP,  Ltd.— Flexible  cables. 

Joint  Boxes  and  Jointihg  Material. 
Dussek  Bitumen  Co.— Compounds  (two  items). 
W.  Lucy  &  Co.,  Ltd.— Service  and  o'her  boxes. 
Sykes  .i  Sugden,  Ltd.— House  fuse-))  axes. 

Callender's  Cable  .i  Construction  Co.— Frames  and  covers  (three  items). 
British  Electric  Transformer  Co.,  Ltd.— Transformers. 
Ferranti,  Ltd.— Meters. 
A.  Duokham  &  Co.,  Ltd.— Oils. 

Wolverhampton. — The  Electricity  Committee  recom- 
mends thfl  City  Council  to  accept  the  tender  of  Messrs.  Mossay  and 
Co.,  at  £630,  for  a  25-ton  Orwell  eleotiio  vehicle  and  eiiuipment. 


FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers.- Friday,  April  16th.  At  8  p  m.  At 
Storey's  (laf,  S.W.    Ordinary  Umeral  Meeting. 

Friday,  April  23rd.  AtBpn).  At  Storey's  Gate.  B.W,  General  Meeting. 

Institution  of  Electrical  Engineers  (Newcastle  Local  Section'.- Monday, 
April  19  <h  At  7. SO  p.m.  At  vhe  Mining  Institute.  Lecture  on  "  Illumint- 
tion,"  by  Mr.  V.  H.  Mackinney. 

Institution  of  Post  Office  Electrical  Engineers. -Monday.  April  I9th. 
Ai5p.ro.  At  Insi(tuoioo  of  K(eotrical  Engineers,  Victoria  Embankment, 
W.C.     Annual  (ioiK^ral  Meeting. 

Electrical  Trades  Benevolent  Institution.- Monday,  April  I'jth.  At 
0.30  p.m.  At  the  Instituiion  of  E  cctncal  Engineers,  Victoria  Embank- 
ment, W.C.    Annual  general  meeting. 

Rontgea  Society.— Tuesday,  April  90tb.  At  8.16  p.m.  At  Institution  o( 
Electrical  Bn?lneer8,  Victoria  Embankment,  W.C.  Papers  on  "Late 
Radium  ami  X-Ray  Burns,"  by  Dr.  N.  8,  Finzl,  and  "A  New  Alpha  Ray 
Effect,  by  Mr.  F.  H.  Olew. 

Wireless  Society  of  London.— Tuesday,  April  20ih.  At  s  pm.  At  Insti. 
lution  of  Electrical  Engineers,  Victoria  Kmb»nkmi-nt,  W.C.  Lecture  on 
"Methods  of  Measurement  ol  the  Strength  of  Wireless  Signals,"  by  Dr. 
E.  W.  Marohant. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch).- 
Wednesdav.  April  Dlst.  AU"i  .13  p  ni.  At  Roy*!  Technical  Coll«ge,  Glas- 
gow. Paper  on  "Bearings  of  Electrical  Machinery,"  by  Mr.  A.  Baxter. 
Discucslon  00  paper  on  "Some  Experiences  io  the  Handling  of  Elec- 
tricity," by  Mr.  M.  A.  Smeliie. 

Chemical  Society.— Thursday.  April  -'Jnd.  At  8.30  p.m.  At  Burlington 
House,  Pucadi  ly,  W.  Paper  on  "  ElectromotWe  Forcoi  in  «lc3bol. 
Part  VI.  Absolute  Potentials  by  the  Capillary  Electrometer."  byMr.  E. 
Newbery. 

Junior  Institution  of  Engineers.— Friday,  April  23rd.  .\t  8  p.m.  At  89, 
Victoria  Street,  S.W.  Paper  on  "The  Developmcnls  of  Itao  Navy,"  by 
Mr.  E.  W.  Hobbs. 

Physical  Society  of  London.— Friday,  April  'i3rd.  AI6  p.m.  At  the  Imperial 
College  of  Science,  South  Kensington.  Paper  on  "  Tbe  Self-induction  of 
Solenoids  ol  Appreciable  Winding  Drp'.h."  by  Mr.  8.  Bullerworlh. 

tSatlonal  Association  of  Colliery  Managers  add  Association  of  Mining 
Electrical  Engineers. -Satui day.  April  iiia.  At  Lniversity  College, 
Nottingham.  Joint  meeting.  Paper  on  "  Protective  Devices  against 
Lightning  and  Surges,"  l^y  Messrs.  E,  Kilbuto  Bootl  and  L.  F.  Fogartj. 
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Smoke  Nuisance. — At  the  Manchester  Police  Court  on 
April  7th,  Messre.  Connolly  Brop.,  Ltd.,  electrical  cable  mana- 
faotnrere,  Blackley,  were  summoned  for  permitting  black  fmoke  to 
isBue  from  one  of  their  chimneys  for  6J  minutes  on  February  27th. 
The  offence  was  admitted,  but  in  extenuation  of  the  offence  Mr. 
Connolly  (one  of  the  directors)  pointed  out  that  the  firm  were 
completely  in  the  hands  of  the  collieries  with  regrard  to  coal 
supplies,  and  it  was  utterly  impossible  at  present  to  secure  the 
riffht  kind  of  coal  for  the  boilers.  They  were  also  handicapped 
by  the  scarcity  of  firemen,  and  could  not  get  good  men  even  at 
high  wages.  He  also  pointed  out  that  the  firm  had  spent  over  £t)00 
during  the  last  few  months  in  installing  electrical  apparatus  to 
combat  the  black  smoke  nuisance,  and  were  even  now  engaged  in 
fitting  up  additional  elfctric  driving  plant  to  take  the  place  of 
steam.  He  protested  against  the  action  of  the  Corporation  in 
summoning  them  at  a  time  when  every  firm  was  doing  its  utmost 
to  keep  up  Oovernment  supplies  for  all  kinds  of  material.  The 
Stipendiary  said  the  firm  were  old  offenders,  and  must  pay  30s.  on 
this  occasion.  They  had  been  frequently  let  off  on  promising  to 
make  alterations  which  would  effectually  deal  with  the  black  smoke 
nuisance,  but  at  present  that  happy  state  of  affairs  seemed  a  long 
way  off. 

In  Electrical  Bri(I«re  Over  the  Blue  Kile.— In  the 

course  of  an  interesting  article  in  the  Eniiineer  for  March  19th  on 
the  development  of  the  Soudan,  reference  is  made  to  the  new  roll- 
ing lift  bridge  across  the  Blue  Nile  at  Khartoum,  which  provides 
direct  railway  communication  with  Khartoum,  and  has  made  pos- 
sible the  extension  southward  of  the  Soudan  Government  Railway 
system.  This  brdge,  which  has  a  length  between  abutments  of 
1,834  ft.,  ranks  as  the  longest  and  most  important  bridge  in 
Tropical  Africa.  In  addition  to  two  approach  spans,  there  are 
seven  more  spans,  each  of  2 IS  ft.  6  in.,  and  a  rolling-lift  span 
giving  a  clear  opening  of  100  ft.  The  rolling  span  is  electrically- 
operated  and  fully  locked  and  signalled.  The  lighting  of  the 
bridge  is  effected  by  36  70-volt  Osram  drawn- wire  lamps,  run  two 
in  series  off  the  three-phase  mains.  Current  is  taken  from  the 
Khartoum  town  supply,  and  is  delivered  at  the  signal  cabin  at 
3,000  volts  three-phase,  where  it  is  transformed  down  to  140  volts. 
Electricity  was  used  as  far  as  possible  for  all  power  and  lighting 
during  the  construction. 

Russian  Copper  Production  in  1<»U.— The  pro- 
duction of  metallic  copper  in  Russia  in  1914  amounted  to 
1,949,720  poods,  against  2,095  288  poods  in  1913.  The  difference, 
145,668  poods  is  about  7  per  cent,  against  1914.  The  following 
table  shows  the  production  per  district,  the  largest  diminution 
being  shown  in  the  Caucasus,  due,  no  doubt,  to  the  military 
operations  there  : — 

15113.  1914. 

t'ral      1,055,122  poods         1,025,C55  poods 

Caucasus         610  661       „  495,388     „ 

Siberia 345,273      „  342,879     „ 

Chemical  works  and  refineries  84,232      „  86,398     „ 


2,095,288 


1,949,720 


Power  from  Sawdust. — Some  time  ago  we  mentioned 
an  installation  in  Sweden  of  considerable  size,  in  which  electrical 
energy  was  generated  from  sawdust ;  by  the  courtesy  of  Mr.  F. 
von  Echermany,  general  manager  of  the  Ljusne-Woxna  Co.,  Ltd., 
of  Ljusne,  where  the  plant  is  installed,  our  Norwegian  corres- 
p»ondent  has  been  enabled  to  provide  us  with  the  following  addi- 
tional particulars. 

The  plant  is  designed  for  a  maximum  output  of  4,200  h.p.,  but 
the  first  instalment  provides  for  only  2,200  h.p.  The  fuel  consists 
of  a  mixture  of  80-90  per  cent,  sawdust  and  20-10  per  cent,  chips, 
which,  as  taken  from  the  mill,  contains  about  50  per  cent,  water  ; 
the  mixture  will  be  charged  into  gas-producers,  and  provision  is 
made  for  the  recovery  of  the  tar,  wood  naphtha  and  acetic 
acid  from  the  gas.  As  the  result  of  tests  of  long  duration, 
it  has  been  found  that  the  consumption  of  fuel  is  I'S  kg.  per  h.p.- 
hour  ;  the  fuel  costs  Is.  per  ton  at  the  mill,  and  contains  50  percent, 
water. 

It  is  estimated  that  the  cost  of  production  with  a  plant  of 
2,200  H.P.,  including  capital  charges,  and  depreciation  at  the  rate 
of  10  per  cent,  per  annum,  will  be  0  42  ure  per  KW.-hour  (0055d.). 
Water-power  in  Sweden  cannot  be  obtained  for  less  than  1  ore  per 
KW.-hour,  and  this  only  in  a  very  few  cases,  the  average  cost  of 
electrical  energy  generated  from  water-power  being  2  ore  per  KW.- 
hour  (0'26d.).  It  is  expected  that  with  wood-waste  plant  of  4,200 
HP.  the  cost  per  unit  will  be  reduced  to  less  than  0  046d. 

The  installation  is  being  built  by  the  Gasmotoren-Fabrik  Deutz, 
of  Coln-Deutz,  which,  by  means  of  a  special  experimental  plant 
erected  at  Coin,  has  solved  the  technical  difficulties  met  with  in 
the  utilisation  of  wood-waste.  The  older  for  the  plant  was  placed 
in  December  last,  and  the  first  of  the  two  large  gas  engines  was 
tested  at  Coin  in  February  ;  the  whole  plant  is  due  for  delivery, 
and  it  is  expected  that  it  will  be  running  in  July. 

It  is  calculated  that  the  amount  of  power  available  from  wood- 
waste  in  Sweden,  after  providing  for  the  driving  of  the  saw-mills, 
is  from  70,000  to  100.000  H.p.,  varying  with  the  output  of  sawn 
timber.  The  Ljusne-Woxna  Co.  owns  waterfalls  near  the  works 
of  40,000  H.P.,  but  has  found  it  more  economical  to  make  use  of 
the  sawdust  in  the  first  place  than  to  develop  the  water-power. 


Inquiries, — Makers  of  cases  for  pocket  electric  lamps 
are  inquired  for  by  a  Continental  firm. 

A])pointments  Vacant. — Junior  assistant  electrical  engi- 
neers, over  19  (153.),  for  Newcastle-on-Tyne  Electric  Supply  Co,  ; 
draughtsman  and  general  technical  assistant  (£120),  for  Newport 
Electricity  and  Tramways  Department ;  switchboard  attendant 
(303.)  for  Torquay  Electricity  Department.  Particulars  are  given 
in  our  advertisement  pages. 

A  Too-enterprising:  Rat. — The  accompanying  illustra- 
tion, for  which  we  are  indebted  to  Mr.  C.  A.  Baker,  electrical 
engineer  to  the  London  County  Council,  shows  how  an  unfortunate 
rat  met  with  an  untimely  end. 

The  view  shows  the  back  of  a  sub-distribution  board  which 
controls  a  portion  of  the  lighting  of  the  Rotherhithe  Tunnel.  At 
a  recent  periodical  test  it  was  found  that  the  I.R.  both  to  earth 
and  between  poles  of  one  of  the  paper-insulated  cables  feeding  this 
sub-board  had  fallen  from  100  megohms,  which  was  the  usual 


resistance  obtaining,  to  between  '5  and  10  megohm.  There  was 
no  apparent  cause  for  the  fall,  but  after  examination  it  was  traced 
to  the  back  of  the  sub-board,  which  was  then  disconnected  and 
taken  out  of  the  cast-iron  case  in  which  it  was  mounted  ;  the 
illustration  shows  that  the  rat  when  climbing  up  one  of  the  bare 
copper  strip  connections  got  its  back  in  contact  with  the 
opposite  pole,  between  which  there  is  a  difference  of  pressure  of 
100  volts  A.c,  and  was  electrocuted. 

Municipal  Stores  :  The  INeed  for  Oi<>ani.sed  Buvina'. 

— The  Southport  Corporation  recently  formed  a  special  Stores 
Committee  to  organise  and  control  the  purchasing  of  stores 
common  to  the  various  departments.  The  Committee  is  com- 
posed of  the  chairmen  of  various  other  committees — including 
the  Electricity  and  Tramways  Committees — and  it  is  expected  that 
a  great  saving  will  be  effected  by  combined  buying.  A  list  showing 
the  varying  prices  paid  for  similar  articles  purchased  by  different 
committees  gives  the  following  interesting  comparisons  (.among 
others)  ; — For  hacksaw  blades,  the  electricity  department  pays 
34b.  9d.  per  gross  for  12  in.  x  ;  in.  blades,  and  the  tramway 
department  pays  303.  per  gross  ;  the  prices  for  block  tin  range 
from  Is.  to  2s.  6d.  per  lb. ;  the  Highways  Committee  pays  278.  (id. 
and  the  electricity  department  37s.  4d.  per  cwt.  for  white  lead  ; 
for  putty  the  same  committees  pay  73.  and  93.  4d.  respectively  ; 
boiled  linseed  oil  costs  2s.  2d.  per  gallon  to  the  Highways  Com- 
mittee, and  28.  6d.  per  gallon  to  the  Tramways  ;  petrol  prices 
range  from  Is.  2d.  (less  rebate)  paid  by  the  Tramways  Committee 
to  Is.  sd.  paid  by  the  Highways  Committee  ;  scrubbing  brushes 
cost  14s.  per  dozen  to  one  Committee,  and  range  down  to  7s.  per 
dozen,  the  Electricity  Committee  paying  8s.  ;  for  soft  soap,  the 
prices  range  from  35s.  per  cwt.  in  the  case  of  the  Watch  Com- 
mittee to  148.,  the  Tramways  Committee  paying  ISs.  9d.,  and  the 
Electricity  Committee  149.  2d.  per  cwt.  Schedules  of  goods 
common  to  the  various  departments  are  to  be  issued  to  contractors, 
and  tenders  invited  for  complete  supplies. 

The  Batti- Wallahs.— The  Batti-WaUahs"  Journal  for 
.lannary-March  contains  portraits  of  the  executive,  chief  of  whom 
is  the  new  president,  Mr.  Haydn  T.  Harrison,  and  reports  of  con- 
certs, the  annual  dinner,  and  the  annual  general  meeting.  The 
report  of  the  hon.  secretary,  Mr.  F.  Pooley,  showed  that  the 
membership  numbered  261. 

On  March  31st  an  informal  evening  was  held  under  the  chair- 
manship of  Mr.  Wm.  Wyld,  and  was  exceptionally  well  attended  ; 
an  excellent  entertainment  was  provided. 

Patents  and  Alien  Enemies. — Licences  have  been 
granted  to  Messrs.  Pintsoh's  Patent  Lighting  Co.,  Ltd..  in  respect  of 
patents  Kos.  7,U49  07  granted  to  Imray,  and  14,950  10,  26.192' 10, 
19.369,11,  19,370/11.  3,561;1S.  8,585  l;i,  and  S,686;13  granted  to 
Julius  Pintsch  Akt.-Ges. 

The  I.E.E.  Benevolent  Fund. — With  reference  to  the 
appeal  on  behalf  of  this  Fand,  which  was  published  in  our  last 
issue,  Mr.  P.  F.  Rowell,  Hon.  Sec.  of  the  Fand,  asks  us  to  state 
that  the  annual  contribution  of  even  the  smallest  amounts  would 
be  greatly  appreciated  by  the  Committee  of  Management. 
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Russian  Arohitects  and  Electricity. — At  a  meeting 

of  the  Society  of  Architects  held  on  March  IBth,  Bsya  a  Petroprad 
paper,  M.  X.  Ph.  Saveliefif  delivered  an  address  on  the  proceedinga 
of  the  recent  Congrrees  of  the  Technical  Society,  which  treated  of 
the  economic  situation  of  Russia.  Dt>ploring,  like  other  Russian 
authorities,  the  predominance  of  Germany  in  the  Russian  industrial 
and  mercantile  field,  he  states  that  French  and  Engrlish  products  have 
not  much  voffue  in  Russia  ;  and  the  only  branches  of  the  electrical 
industry  that  may  be  said  to  be  in  a  satisfactory  condition  in  the 
country  include  the  production  of  cables  and  wire,  and  some  elec- 
trical machines.  Hitherto  such  have  been  imported  only  in  small 
quantities.  But  the  position  is  a  bad  one  for  fittings,  such  as  the 
accessories  that  are  required  for  the  installation  of  telephone  and 
telegraph  wirPR  and  electric  light.  An  examination  on  the  pre- 
mises of  the  Technical  Society  of  samples  of  fittings  of  German 
production  showed  that  these  do  not  give  full  satisfaction  in 
respect  of  quality.  Their  extensive  use  in  Russia  is  explained  by 
the  low  prices  charged  for  them.  A  special  Committee  of  the 
Society  has  prepared  an  album  of  the  most  practical  electrical 
fittings.  Most  of  these  are  of  English  production.  It  is  much 
to  be  desired,  he  continues,  that  the  makers  of  fittings  now  be- 
coming established  in  Russia  should  follow  closely  the  models 
recommended  by  the  Committee  referred  to. 

A  great  problem  for  Russian  electricity  at  the  moment  is  fuel. 
In  most  Russian  central  electric  stations  coal- fuelled  steam  engines 
are  in  use.  Till  recently  all  the  Northern  area  of  Russia  used 
English  coal.  Now  recourse  has  to  be  had  to  Donetz  (South 
Russian)  coal,  some  of  the  varieties  of  which  resemble  the  English 
mineral.  But  putting  aside  the  transport  difficulties,  there  is  the 
fact  that  the  Donetz  coalmasters  are  not  equipped  for  supplying 
coal  to  the  Northern  area  ;  nor  are  they  disposed  to  accommodate 
themselves  to  this  new  demand  from  a  market  that  may  revert  to 
the  English  when  the  war  is  over.  Some  of  the  audience 
recommended  the  use  of  peat,  which  is  so  abundant  in  Russia. 
But  it  appears  that  at  the  moment  Russia  is  badly  equipped  for 
the  preparation  of  peat. 

Professional    Cliarses    of   Civil    Enffineers. — The 

Council  of  the  Institution  of  Civil  Engineers  has  issued  a  statement 
to  the  members  with  regard  to  professional  charges,  with  a  view 
to  uniformity  in  the  basis  upon  which  such  fees  are  fixed. 
Engineers  with  larger  experience  command  fees  on  a  higher  scale 
than  younger  and  less  experienced  engineers,  but  the  customary 
remuneration  for  ordinary  professional  engineering  services,  as 
distinct  from  remuneration  by  salary,  for  the  design  an!  superin- 
tendence of  the  construction  of  works  in  the  United  Kingdom  is  a 
commission  of  5  per  cent,  upon  their  cost,  which  commission,  how- 
ever, is  liable  to  be  varied  in  accordance  with  the  nature  and  mag- 
nitude of  works  and  the  character  of  the  services  rendered. 

The  preparation  of  bills  of  quantities,  payments  to  resident 
engineers  and  inspectors,  and  also  personal  travelling  expenses, 
are  matters  for  arrangement  depending  upon  the  nature  of  the 
work  and  the  circumstances  under  which  it  is  carried  out.  Where 
the  works  are  designed  in  sufficient  detail  to  enable  a  contract  for 
their  execution  to  be  made  or  to  enable  the  L^cal  Government 
Board  to  hold  an  inquiry  into  the  propriety  of  allowing  an 
authority  to  borrow  money  for  the  purposes  of  the  works,  but 
where  the  carrying  out  of  such  works  is  deferred  indefinitely  or 
abandoned,  the  fee  for  services  np  to  this  stage  is  one-half  of  the 
ordinary  commission. 

The  Council  is  advised  that  plans  and  specifications  prepared  by 
an  engineer  belong,  as  chattels,  to  the  client,  after  payment  of  the 
agreed  fees,  but  the  ccj/i/rigfit  in  all  original  matter  contained  in 
such  plans  and  speoifications  remains  vested  in  the  engineer. 
Neither  the  client  nor  any  other  person  is  entitled  to  multiply 
copies  of  plans  and  spacifications  so  far  as  the  original  matter 
therein  contained  is  concerned ;  and,  further,  if  such  original 
matter  has  "  an  artistic  character  or  design,"  the  plans  can  only 
be  used  for  the  purpose  of  the  particular  structure  for  which  they 
were  prepired  by  the  engineer,  or  for  such  other  purpose  as  he  may 
authorise. 

The  Concentric  Wiring-  Question   in  the  U.S.A. — 

At  New  York,  on  March  23rd,  was  held  the  first  meeting  of  a 
Committee  elected  by  the  manufacturers  of  electrical  supplies  and 
materials  entering  into  electrical  oonstruotion,  under  the  following 
resolution : — 

"  Resolved,  that  a  representative  Committee  of  business  and 
technical  experts  be  appointed  to  investigate  the  all-insulated 
system  of  building  wiring  as  used  at  present  in  this  country,  and 
coinoidently  investigate  grounded  return  systems  together  with 
concentric  wiring. 

"  First — To  determine  the  relative  efficiencies  of  the  tWo  systems 
(a)  as  to  safety  of  persons,  (i)  as  to  protection  against  fire,  (.c)  as 
to  the  passible  provision  of  methods  of  wiring  at  low  cost,  com- 
bined with  ease  of  installation  and  sufficiently  attractive  appear- 
ance to  obtain  popular  approval. 

"Second — To  present  to  the  entire  industry  the  results  of  its 
investigations  in  the  form  of  concrete  recommendations,  including 
standard  systems,  standard  devices  and  standard  appliances." 

In  view  of  the  widespread  effect  of  so  radical  a  change  in 
American  wiring  systems  as  would  result  from  the  complete  adop- 
tion of  grounded  returns,  the  Committee  decided  to  begin  its  in- 
vestigations at  once  by  thoroughly  sifting  the  theoretical  advant- 
ages of  that  system,  and  in  so  far  as  possible  obtaining  authentic 
data  of  the  results  obtained  in  England  and  Continental  Europe, 
where  grounded  returns  have  been  used  more  or  less. 

Those  interested  in  this  subject  are  invited  to  address  communi- 
oations  to  the  Committee,  care  of  Mr.  Le  Roy  Clark,  chairman, 
114,  Liberty  Street,  New  York, — Electrioal  World. 


Molybdenum  from  Australia.  —  The  Times  corres. 

pendent  at  Sydney  cables  that  works  for  treating  molybdenite  ores 
have  been  established  in  Sydney,  and  it  is  expected  that  over  100 
tons  will  be  dispatched  to  England  before  the  end  of  .Inne  from 
NewSjuth  Wales  and  Qaeensland. 

Electromajinets    in  War  Surirery. — It  seems  likely 

(writes  a  correspondent)  that  when  the  story  of  war  surgery  comes 
to  be  written,  the  electromagnet  will  be  found  to  have  played  no 
inconsiderable  ride.  Hitherto  in  civil  practice  magnets  have  been 
used  for  extracting  foreign  bodies  only  from  the  eyeball,  but  the 
present  war,  at  least  so  far  as  French  surgery  is  concerned,  has 
revealed  their  wider  uses.  Already  two  communications  have  been 
made  on  this  subject  to  the  Academie  dea  Sciences  of  Paris,  in  both 
oases  by  French  medical  men  actually  engaged  in  the  field,  and 
the  results  appear  to  have  been  strikingly  successful.  Not  all  the 
projectiles  employed  in  the  war,  of  course,  are  of  a  magnetisable 
nature,  and  the  French  copper-sheathed  bullets  and  the  French 
and  German  lead  shrapnel  bullets  have  to  be  dismissed  from  the 
reckoning.  It  is  otherwise,  however,  with  splinters  of  cast  shell, 
and  also  with  the  German  bullets  which  are  coated  with  an 
envelope  of  ferro-nickel.  One  of  the  French  doctors,  M.  RoUet, 
states  that  he  employs  a  giant  electromagnet  capable  of  support- 
ing a  weight  of  at  least  1,150  kilograms  (more  than  22  csvt.), 
and  taking  23  amperes  at  110  volts.  It  attracts  imme- 
diately the  German  buUet,  weighing  10  grammes,  at  a 
distance  of  11  centimetres,  and  splinters  of  shell  at  a 
still  greater  distance.  This  electromagnet  is  placed  over 
the  •  part  where  the  bullet,  as  demonstrated  by  X-rays, 
is  known  to  be  lodged,  and  it  causes  a  movement  of  the  projectile. 
This  worker  states  that,  owing  to  the  resistance  of  the  tissues,  it  is 
not  very  useful  to  employ  a  email  hand  magnet,  but  that  these 
very  powerful  electromagnets  often  succeed  in  bringing  the  bullet 
or  other  projectile  nearer  to  the  surface  or  into  a  more  favourable 
position,  and  then  an  extraction  with  only  a  small  incision  becomes 
possible. 

In  a  later  communication  to  the  Academie,  Prof.  J.  Bsrgonii',  of 
Bordeaux,  states  that  he  has  also  used  an  electromagnet  with 
success  in  many  cises.  The  instrnment  he  employs  weighs  40  kilo- 
grams (88  lb.),  and  has  a  magnetic  core  of  special  steel  GO  mm.  in 
diameter.  The  magnetising  coil  takes  3'5  amperes  at  110  volts. 
This  has  been  employed  successfully  where  ordinary  surgical  pro- 
cedure was  dangerous.  The  purely  surgical  details  would  scarcely 
interest  the  readers  of  an  electrical  journal.  Suffice  it  to  say,  that 
the  electromagnet  ia  kept  over  the  part  for  l."i  minutes  or  so  every 
day,  until  after  a  number  of  such  daily  applications,  in  one  case  as 
many  as  21,  the  projectile  is  brought  so  near  the  skin  as  to  cause  a 
cone-shaped  raising  of  the  surface  at  each  application  of  the 
magnet.  When  this  has  happened,  extraction  by  means  of  the 
knife  is  an  easy  matter.  An  important  point  while  using  the 
electromagnet  is  to  keep  opening  and  closing  the  magnetising 
circuit  during  the  whole  of  the  sitting,  and  the  influence  on  the 
foreign  body,  granted,  of  course,  that  it  has  a  magnetisable  nature, 
becomes  noticeable  on  X-ray  examination,  and  ultimately  by  the 
sensations  of  the  patient  and  the  raising  of  the  skin. 

A  Canadian  Electric  Bakery. — A  prominent  bakery 

in  Toronto  recently  installed  a  Hughes  electric  oven,  which  is 
proving  more  economical  than  the  furnace  type  oven  which  it 
replaced.  Thus,  the  electric  oven  with  a  capacity  of  180  I'S-lb. 
loaves,  turned  out  15  batches  or  2,70(i  loives  in  ten  hours,  while 
the  brick  oven  with  a  capacity  of  150  r51h.  loaves,  turned  out  five 
batches  or  2,260  loaves,  or  450  less  than  the  electric  oven.  The 
electric  oven  occupies  32  sq.  ft.  of  floor  spice,  as  against  256  eq.  ft. 
for  the  brick  oven. 

The  cost  of  electricity,  says  the  Electricnt  I/frieir  and  Wrxteni 
Electrician,  when  used  in  the  "off  peak"  period  at  Toronto, 
which  is  at  night,  is  '5  cent  par  KW.-hour.  The  maximum  energy 
consumption  of  the  electric  oven  was  26  k\v. -hours,  and  would  cost 
13  cents  per  hour  used  continuously,  or  Sr3  for  10  hours'  use, 
during  which  time  2,700  loaves  were  baked.  Pro  rata,  this  is 
equivalent  to  48  cants  fuel  cost  per  1,000  loaves,  and  this  figure 
shows  a  saving  in  fuel  over  the  brick  oven  of  II  centa  per  l.OOn 
loaves.  The  labour  cost  with  the  electric  oven  was  less,  the  saving 
per  1,000  loaves  being  estimated  at  22  cents. 

VTe  gather  that  the  bread  baked  electrically  has  a  better  colour 
and  will  last  longer  as  it  is  not  dried  out  as  in  a  brick  oven  : 
moreover,  the  cooking  conditions  are  greatly  improved  and  cleaner. 
The  electric  oven  is  ready  to  bake  in  3."i  minntei  after  being 
switched  on  ;  by  its  use  a  considerable  saving  in  first  cost  of  a  new 
bakery  is  ensured. 

Foreign    Trade.   —  The    Mari  u    Figibks.  —  The 

following  are  the  electrical  and  machinery  figures  given  in  the 
official  returns  for  March  :  — 
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A  Lesson  to  l»hotooTa  pliers. — At  the  Newcastle-on- 

Tyne  Police  Court  on  Tuesday,  Lancelot  Edmund  Hendry,  charge- 
man  electrician,  was  charged  under  the  Defence  of  the  Realm  Act 
with  having  taken  a  photograph  in  the  electric  shop  'at  the 
Armstrong  Elswiok  Works,  without  permission.  Evidence  for  the 
prosecution  was  to  the  effect  that  on  Saturday  last  accused  was 
observed  climbing  down  some  pipes  which  cross  the  turbine  shop, 
and  when  questioned  said  he  had  taken  a  photograph.  He  was  told 
that  he  might  get  six  months  if  caught,  and  replied  :  "  Well,  per- 
hap>,"  as  he  walked  away.  Shortly  afterwards  he  was  placed  under 
arrest  and  the  negatives  were  developed.  Chief  Superintendent 
Bestwick  said  prisoner  had  not  recpived  permission  to  take  the 
photograph".  He  was  a  native  of  Stockton  and  served  his  time 
with  the  Stockton  Corporation  as  an  electrician,  afterwards 
going  to  the  Sunderland  Corporation.  He  was  married  and 
resided  in  Sunderland,  where  witness  had  examined  his  house. 
He  appeared  to  be  an  amateur  photographer,  and  photographs  of 
machinery  in  which  he  was  interested  were  found.  The  evidence, 
as  a  whole,  was  of  a  negative  character.  Defendant  admitted  he 
had  done  a  foolish  act.  Photography  was  his  hobby,  and  he  had 
tried  to  keep  a  record  of  the  places  he  had  worked  in.  Apart  from 
that  he  had  no  interest  in  the  matter.  The  chairman  said  the 
case  was  a  most  serious  one  at  a  time  like  the  present.  Defendant 
had  given  no  proper  explanation  of  his  action,  and  therefore  the 
least  the  Bench  could  do  was  to  impose  a  fine  of  £20,  or  51  days' 
imprisonment.  They  had  taken  into  consideration  the  defendant's 
statement  that  he  had  no  evil  intention  :  but  having  regard  to  the 
evidence,  the  fine  would  have  to  be  paid  forthwith. 

Static  Electricity  on  a  lonji'  Transmission  Line.— 

Writing  to  the  Electrical  World,  Mr.  C.  0.  Poole,  chief  engineer  of 
the  Southern  Sierra  Power  Co.,  says  with  regard  to  the  use  of 
inductive  reactance  connected  on  lines  to  ground  for  bleeding  off 
the  accumulation  of  static  electricity:  — 

Several  months  ago,  and  before  X  knew  anything  of  this 
practice,  we  had  a  very  bad  case  of  static  on  a  55,000-volt  trans- 
mission line  that  we  constructed  in  connection  with  the  Coaohella 
Valley  Ice  and  Electric  Co.  in  the  Imperial  Valley.  This  line  was  built 
on  wooden  poles,  the  conductor  being  of  3  0  T-strand  aluminium. 
We  used  Xo.  .S.";  1  Locke  insulators,  the  wires  being  spaced  on  an 
equilateral  triangle,  72-in.  centres,  and  the  length  of  the  line 
being  166  miles. 

We  connected  this  55, 000- volt  line  at  the  terminus  of  a  238-mile 
transmission  system  from  Inyo  County — connection  being  made 
at  San  Bernardino  sub-station,  this  making  a  total  transmission 
system  from  onr  power  house  at  Bishop,  Cal.,  of  404  miles. 

The  Imperial  Valley  line  is  operated  delta  at  55,000  volts. 
Shortly  after  the  system  was  put  into  operation  trouble  was 
experienced  by  two  or  three  of  the  pole  tops  burning  off  and 
causing  short-circuits  on  the  system.  I  made  a  trip  over  the  line 
at  night  in  the  Imperial  Valley  and  found  a  great  number  of 
insulators  leaking  static  badly,  which  resulted  in  charring  the 
pole  and  cross-arms,  and  I  realised  that  something  must  be  done 
at  once  to  relieve  the  condition.  I  conceived  the  idea  of  bleeding 
the  static  off  to  ground,  and  recommended  that  the  Holten  Power 
Co.,  at  El  Centro,  the  end  of  the  line,  install  four  16-kw.  trans- 
formers we  had  in  stock  and  connect  them  directly  between  the 
line  and  ground. 

These  15-kw.  transformers  were  wound  on  the  primary  side  for 
33,000  volts  and  on  the  secondary  side  for  2,200  volts.  Three  of 
these  transformers  were  connected  in  star  on  insulated  platforms, 
and  the  fourth  transformer  was  connected  between  the  star  of  the 
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three  transformers  and  ground  on  the  primary  side,  the  secondary 
2,200-volt  windings  being  left  open.  The  object  of  using  the 
fourth  transformsr  was  to  protect  the  33,000-volt  circuit  from 
over- voltage  in  the  event  of  ground  appearing  on  the  55,000-volt 
circuit. 

The  effect  of  this  installation  was  immediately  to  overcome  all 
the  difficulty  with  the  leaking  static,  and  the  line  now  is  as  quiet 
and  free  from  static  as  could  be  desired.  The  sketch  herewith 
shows  the  arrangement  of  these  bleeding  transformers  as  connected 
to  the  system. 

Edison    to   Make   Benzol. — It   is    announced  in  the 

EUcl.  Rev.  and  ^\'eftern  Electrician  that  Thomas  A.  Edison  has 
opened  a  factory  in  Johnstown,  Pa.,  for  the  manufacture  of  benzjl 
from  coal  gas,  a  process  never  before  developed  in  the  United 
States.  Since  the  war  began  there  has  been  a  great  shortage  of 
this  product. 


Institution  and    lecture    Notes.— Royal    Society 

of  Arts. — In  the  list  of  arrangements  for  meetings  during  April 
and  May  the  following  appear  : — 

Weanesday,  Anril  14th,  at  8  p.m.    T.  Thorne  Baker,  "The  Industrial 

Uses  of  Radium." 
WedDesdav,  April28th,  8p.m.    A.  B.  E.  Aokerroann,  "The  Utilisation  of 

Solar  Energy." 
Wednesday,  May  Eith,  8  p,m.    Dr.  .\.  Vernon  Harcoort,  F.R.9.,  on  "The 

Measurement  of  the  Efficiency  of  Domestic  Fires,  and  on  a  .Simple 

and  Smokeless  Grate." 
Wednesday,  May  12th,  8  p.m.    Charles  H.  Darling, '- Recent  Progress  in 

Pyrometry." 
Thursday.  May  13th,  4.30  p.m.  (Indian  Section.)  Sir  Charles  H.  Armstrong, 

"  Indian  Trade  and  War." 

The  paper  by  Mr.  A.  S.  E.  Ackermann  will  supplement  that  given 
before  the  Society  of  Engineers  in  April,  1914,  by  dealing  with  the 
experiments  of  other  workers  in  the  field. 

IlliiminatiDg  Engineering  Society,  U.S.A.  — The  ninth 
annual  Convention  of  this  Society  will  be  held  at  the  New  Willard 
Hotel,  Washington,  D.C.,  September  20th-2Hrd  inclusive.  Mr.  E.S. 
Marlow,  of  the  Potomac  Electric  Power  Co,,  Washington,  D.C.,  is 
chairman  of  the  Convention  Committee. 

Institution  of  Electrical  Engineers. — At  the  meeting  of  the 
Manchesteb  Local  Section,  on  Tuesday  last,  a  paper  was  read 
by  Mr,  J.  H.  Rider  on  "  The  Power  Supply  of  the  Central  Mining- 
Rand  Mines  Group."  The  same  paper  was  read  at  Birmingham 
on  Wednesday  and  in  London  last  night. 

At  the  annual  business  meeting  of  the  Scottish  Local  Section 
held  in  Glasgow,  on  Tuesday  last,  the  following  office  bearers  were 
elected  for  the  ensuing  year  : — Chairman,  *Mr.  David  A.  Starr  ; 
vice-chairman,  *Mr.  J.  K.  Stothert ;  chairman  of  Students'  Section, 
Mr.  Archibald  Page  ;  ordinary  members  of  Committee,  Messrs. 
J.  S.  Nicholson,  E.  T.  Goslin,  G.  Stevenson,  J.  E.  Sayers,  A.  S. 
Hampton,  Prof.  J.  D.  Cormack,  *Messrs.  F.  H.  Whysall,  'W.  W. 
Lackie,  *Prof.  Magnus  Maclean,  'A.  Lindsay,  *A.  Wilson  ;  hon. 
secretary  and  treasurer,  Mr.  Joseph  Taylor  ;  assistant  hon. 
secretary,  Mr.  Wm.  F.  Mitchell.  *New  members  of  Committee. 
The  annual  report  showed  that  the  membership  was  370,  a  reduc- 
tion of  5  per  cent,  on  the  previous  year,  while  the  attendance  at 
the  ordinary  meetings  averaged  47,  about  the  same  as  last  year. 

At  the  ordinary  meeting  which  followed,  Mr.  W,  M.  Selvey  read 
his  paper  on  "  Power  Plant  Testing." 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  oonnected  witk  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railivaij  officials,  to  heep  readers  of  the 
Electbical  Review  posted  as  to  their  moremotts. 


Central  Station  Officials.— The  Redditch  T.C.  has 

appointed,  out  of  106  applicants.  Me.  Valentine  F.  Bush,  of 
West  Ham,  as  assistant  engineer  at  the  electricity  works,  at  £170 
per  annum. 

Me.  H.  C.  Ashton  has  been  appointed  assistant  engineer  at  the 
Hammersmith  electricity  works,  at  a  salary  of  £175  per  annum. 

Mr.  J.  Devoy,  mains  superintendent  at  the  Tunbridge  Wells ' 
electricity  works,  has  resigned  his  appointment.  The  Committee 
has  resolved  to  grant  Mr.  J.  E.  Pownall,  chief  assistant  electrical 
engineer,  a  gratuity  of  £10  for  extra  work  done  since  the  com- 
mencement of  the  war. 

Me.  J.  Chisnall,  foreman  fitter  at  the  Blackpool  electricity 
works,  on  leaving  to  take  up  an  appointment  with  Messrs.  Vickers, 
at  Barrow,  was  presented  with  a  Gladstone  bag.  a  wallet,  and  other 
gifts  from  the  staff  and  workmen.  Mr.  W.  W.  Parkinson  made  the 
presentation. 

Me.  F.  Young,  electrician  on  the  Dover  Corporation  tramways 
staff,  who  has  resigned,  has  been  presented  by  his  colleagues  with 
a  silver  rose  bowl. 

Mb.  W.  W.  Lackie,  City  electrical  engineer,  is  nominated  for 
the  Presidency  of  the  Institution  of  Engineers  and  Shipbuilders  in 
Scotland. 

Me.  J.  C.  Williams,  chief  assistant  and  deputy  engineer  at  the 
Rotherham  Corporation  tramways  and  electric  lightdepartment,  who 
is  leaving  to  become  electrical  engineer  and  manager  at  Erith,  has 
been  presented  by  the  staff  and  employes  with  a  gold  watch,  and 
by  the  Executive  Committee  of  the  Rotherham  Municipal  Officers' 
Guild  with  a  set  of  solid  silver  entree  dishes. 

Tramway     Officials. — Mr.    ,1.    Ellison    has    been 

appointed  chief  inspector  to  the  Darwen  Corporation  Tramways. 
Through  the  war  it  has  been  decided  not  to  fill  the  vacancy  caused 
by  the  death  of  Mr.  Moses  Stokes,  superintendent  of  the  line. 
Mr.  Ellison  will  officiate  in  the  management  as  deputy  to  Mr. 
Hoskens. 

Mb.  Dugdale,  the  Oldham  Tramways  manager,  who  has  been 
ill  for  some  time,  has  now  resumed  his  duties. 

General. — The  vacancy  in  the  chairmanship  of  the 
Crewe  Corporation  Electric  Lighting  Committee,  caused  through 
the  death  of  Mr.  Councillor  Chapman,  has  been  filled  by  the 
appointment  of  Ald.  J.  H.  Kettell. 

The  Chairman  of  the  Council  of  the  Society  of  Arts.  Col.  Sir 
Thos.  Holdioh,  on  Monday  afternoon  presented  the  Society's 
Albert  Medal  to  Senatoe  Guglielmo  Mabconi,  G.C.V.O.,  LL.D., 
D.Sc,  "  for  his  services  in  the  development  and  practical  applica- 
tion of  wireless  telegraphy." 
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Bailies  Smith  and  Hannat,  along  with  Mr.  W.m.  LACKiii,  the 
chief  electrical  engineer,  are  to  represent  Glasgow  T.C.  at  the 
twentieth  annual  convention  of  the  Incorporated  iVInnicipal 
Electrical  Association,  to  be  held  in  London  in  June  next. 

Mr.  W.  E  Pott,  late  general  manager  of  Messrs.  Krupka  and 
Jaooby,  Ltd.,  and  British  Graetzin  Light,  Ltd.,  of  Westminster,  has 
been  appointed  manager  of  the  Electric  Novelty  Department  for 
Messrs.  J.  S.  Hind  vV  Co.,  of  (>,  Eldon  Street,  E.C.,  representing  the 
Interstate  Electric  Novelty  Co.,  of  America. 

Obituary. — Ma.ior  S.  Flood  Page. — The  death  occurred 
on  April  7th,  at  laverness   Court  Hotel,  London,  at   the  age  of 
S2  years,  of  Major  Samuel  Flood  Page,  whose  connection  with 
electrical  undertakings  in  London  on  the  commercial  and  financial 
side  dates  back  over  a  lengthy  period.     From  the  records  in  our 
own  pages,  it  appears  that  the  gallant  Major  entered  the  electrical 
arena  in  the  year  1  ^82,  when,  in  the  capacity  of  manager  of  the 
Crystal  Palace,  he  organised  the  Electrical  Exhibition  held  there. 
Presumably  his  connection  with  that  event  gave  him  that  com- 
mercial interest  in  electrical  affairs  which  extended  over  so  many 
years,  for  it  was  in  the  year  of  the   Exhibition  that  he  became 
general     manager      of    Edison's     Indian     and     Colonial      Elec- 
trical   Co.       He    left    in    September,    18S2,    for    a    tour   abroad 
to     prosecute     the      company's     business     in      India,     Ceylon, 
South     Africa    and     the     Australian    Colonies.       In     some    of 
these  Colonies  companies  were  started.     In  1S82  gas  was  12s.  6d. 
to  1.".9.  per  1,000  cb.  ft.  at  the  Cape  of  Good  Hope,  and  very  dear 
in  India  and  the  Colonies,  and  it  was  considered  that  if  electricity 
could  compete  with  gas  at  38.  per  1,000  here  it  would  do  far  better 
in  the  Cjlonies,  kc.     In  this  belief  the  Edison  lighting  schemes 
with  which  he  was  identified  were  launched.     The  Marquees  of 
Tweeddale  described  Major  Flood   Page  as  a  "  gentleman  of  great 
energy,"  which  he  undoubtedly  was  in  all  his  concerns   whether 
we  remember  his  later  association  in  different  capacities  with  the 
Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  with  the  London 
Electric  Omnibus  Co.,  Ltd.,  or  with  the  London  Chamber  of  Com- 
merce.    The  London  Electric  Omnibus  Co.,  Ltd.,  was   formed  in 
iBiiG,  with  a  quarter  of  a  million  capital.     What  happened  to  that 
unfortunate  concern  is  now  more  or  less  a  matter  of  history — we 
fear  forgotten,  or  even  nejer  known,  by  many  men  who  are  to-day 
interested  in  electrical  vehicle  matters.   Briefly,  it  may  be  described 
as  a  concern  born  in  advance  of  the  times  by  over-sanguine  men, 
and  as  one  of  those  companies  which  make  promises  with  reckless 
prodigality,  but  find  themselves  incapable  of  carrying  those  promises 
out  to  the  stage  of   performance.     In  recent  years,  Maj or  Flood 
Page  had  not  appeared  so  prominently  as  formerly  in  electrical 
affairs,  owing  to  his  advancing  years,  but  he  had  for  a  long  time 
been  on  the  board  of  three  of  the  Marconi  Wireless  Companies, 
and  was  so  at   the  date  of   his  death.     At  different  times  in  the 
course  of  his  manifold  activities  he  was  described   by  others  as 
sanguine,   enthusiastic   and   full  of  energy,  and  by  himself  as  a 
"  practicil  business  man." 

Prof.  W.  G.  Adams. — We  regret  to  hear  of  the  deith,  which 
occurred  at  Broadstone,  Somerset,  on  10th  inst.,  of  Mr  William 
Grylls  Adams,  F.R.S.,  F.G  S.,  Emeritus  Professor  of  Natural  Pnilo- 
sophy  and  Astronomy  at  King's  College,  London.  He  retired  from 
that  ofii^e  about  nine  years  ago.  The  deceased  gentleman,  who 
had  reached  the  ripe  age  of  79  years,  was  a  past  president  of  the 
Institution,  he  having  delivered  his  presidential  address  bafore  the 
Society  of  Telegraph  Engineers  and  Electricians  in  January,  1881. 
In  following  years  he  was  also  the  author  of  numerous  papers  on 
electrical,  magnetic  and  other  scientific  matters.  Prof.  Adams  htd 
occupied  the  presidential  chair  of  the  Physical  Society,  and  he 
attained  considerable  eminence  as  a  mathematician  and  an 
astronomer. 

Herr  M.  Hillee,  a  director  of  the  Landsberg  Kabelfabrik 
Gedellschaft,  of  Landsberg,  Westphalia,  is  among  the  German 
oiBcers  killed  in  the  war. 

Mr.  L.  U.  Vionoi.es. — We  regret  to  learn  of  the  death,  which 
took  place  on  April  Gth  in  Argentina,  at  the  early  age  of  31  years, 
of  Leonhard  U.  la  H.  Vignoles  (commonly  known  as  "  Toby  ")  No 
details  are  yet  to  hand,  but  he  was  extremely  ill  some  eight  years 
ago,  and  was  believed  to  have  a  foreign  body  in  one  of  his  lungs. 
He  then  made  a  marvellous  recovery,  but  was  subsequently  liable 
to  chronic  pneumonia,  to  which  it  is  to  be  feared  that  his  early 
death  is  due.  He  leaves  a  widow  and  two  baby  children.  Mr. 
Vignoles  served  in  the  South  African  War,  and  at  different  stages 
in  his  career  was  with  Messrs.  Crompton,  the  British  Westinghouse 
Co.,  and  Messrs.  J.  6.  White  &  Co. 

M.  Jean  Annijial  Leoe.  —  We  regret  to  learn  from  a 
correspondent  (Mr.  H.  L.  Joly,  A.M.I.E.E.)  of  the  death,  at  the 
age  of  74,  of  M.  Jean  Annibal  Lojc,  a  French  engineer.  M. 
Lege  was  associated  with  the  electrical  industry  in  the  early  days 
in  the  shops  of  Breguet  and  of  Mildc,  in  Paris.  "  Later,  in  1SG8," 
says  our  correspondent,  "  he  came  over  to  London  and  started 
where  Mr.  W.  Mackie's  works  were,  in  a  yard  on  the  east  side  of 
Farringdon  Road.  There  he  constructed  the  first  tide-predicting 
machine  for  the  late  Lord  Kelvin.  There  also,  I  believe,  he  was 
associated  with  the  earlier  types  of  arc  lamps,  the  Pilsen — and 
Mr.  H.  F.  Joel  will,  doubtless,  regret  to  hear  of  his  death. 
For  many  years  he  was  the  maker  of  electric  signalling  lamp.'',  of 
'  universal  dotters,'  targets,  &c.,  designed  in  collaboration  with 
Admiral  Sir  Percy  Scott  ;  in  fact,  only  recently  he  was  working  on 
some  electrically-controlled  apparatus  for  the  Admiralty.  His 
inventions  range  from  horological  mechanism,  somewhat  lightly 
mentioned  by  Lord  Grimthorpe  in  his  book,  to  a  dragged  torpedo 
which  anticipated  the  Brennan,  and  to  petrol  motors  :  his  name  is 
attached  to  a  goodly  array  of  patents.  I  may  add  that  in  his 
earlier  days — 45  odd  years  ago — he  was  in  contact  with  Karl 
Marx  and  the  Internationalists,  and  that  his  works  have  proved 


a  haven  of  refuge,  a  stepping-stone  to  many  a  man  of  ability, 
either  Briton  or  foreigner,  just  landed  in  London.  From  some  18 
years  of  personal  contact,  I  can  vouch  that  no  works  could  be  found 
where  a  greater  harmony  reigned  between  principal  and  worker.  ' 

Me.  David  Smith. — We  have  to  announce  with  much  regret 
the  death,  on  the  10th  inst.,  at  the  age  of  50,  of  Mr.  Divid  Smith, 
managing  director  of  the  United  River  Plate  Telephone  Co.,  Ltd,,  and 
also  a  director  of  the  Constantinople  Telephone  Co.,  L'd.  Coming  to 
London  from  Scotland  some  20  years  ago,  Mr.  Smith  entered  the 
service  of  the  Electric  Construction  Co.,  and  later  the  Electrical 
Power  Storage  Co.  The  late  Sir  Irving  Conrtenay,  then  chairman, 
impressed  by  his  business  capacity,  selected  him  to  fill  the  vacant 
secretaryship  of  the  United  River  Plate  Telephone  Co.  in  Novem- 
ber, 1914.  He  was  subsequently  appointed  managing  director. 
For  some  time  past  his  health  had  caused  some  anxiety  to  his 
friends,  though,  until  quite  recently  perhaps,  none  was  prepared 
for  a  fatal  termination.  Highly  esteemed  by  his  colleagues,  he 
was  much  respected  by  all  who  were  brought  into  business  rela- 
tions with  him,  and  those  who  were  privileged  to  enjoy  his  friend- 
ship will  mourn  the  loss  of  a  helpful  and  chcertol  companion, 
whose  actions  were  invariably  governed  by  high  principles.  Much 
sympathy  will  be  felt  for  the  widow  and  two  young  children. 


NEW    COMPANIES    REGISTERED. 


Elbron  Metallising  Co.  (1915),  Ltd.  (139,823).— This  com- 
pany was  registered  on  March  30lh,  with  a  capital  of  ^100  in  £1  shares,  to 
take  over  the  business  carried  on  by  L.  G.  Lewis  at  42.  Berners  Street,  W., 
as  the  "Elbron  Metallising  Co,,"  and  to  carry  on  the  business  effecting  the 
electrolytic  deposit  of  metals  on  non-metallic  substances,  engineers,  machinists, 
coppersmiths,  metallurgists,  etc.  'Jhe  subscribers  {with  one  share  each)  are  ; 
A  C.  Crowl,  15,  Harringay  Gardens,  Green  Lanes,  N'.,  clerk;  S.  F.  Hewett, 
33,  Stavordale  Road,  Highbury,  N.,  clerk.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  L.  G. 
Lewis  ^permanent  director  and  ch.iirman)  and  M.  Dodds.  Registered  office; 
42,   Borners    Street,    Oxford   Street,   W. 

Radio  Electric  Lamp  Co.,  Ltd.,  (139,784). — This  company 

was  registered  on  March  26lh,  with  a  capital  of  ;^200  in  ;^1  shares,  to  carry 
on  the  business  of  manufacturers  of  and  dealers  in  electric  lamps  and  all 
kinds  of  devices  for  lighting  or  heating  by  electricity,  electricians,  electrical 
contractors  and  engineers,  etc.  The  subscribers  (with  one  share  each)  are  : 
C.  M.  Holmquist,  6'9,  Leighton  Road,  West  Ealing,  W.,  electrical  engineer; 
P.  Adair,  163,  Denmark  Hill,  S.E.,  electrical  engineer.  Private  company. 
The  directors  are  to  number  not  less  than  two  or  more  than  five.  C.  M. 
Holmquist  signs  documents  as  director.  Registered  office :  27,  Kingly  Street, 
Regent  Street,    \V.  ^ 

Newcastle  West   and   District   Electric  Light  and  Power 

Co.,  Ltd,  (4,2271. — This  company  was  rej^istercd  in  Dublin  on  .M.irch  30th.  with 
a  capital  of  _£,"3,000  in  ;^'l  shares  (2.0OU  prcf,),  to  carry  on  the  business  of 
electricians,  mechanical  engineers,  manufacturers  and  contractors,  etc.  The 
sub.scribers  are; — W.  Phelan,  Newcastle  W'est,  merchant,  25  shares;  W.  A. 
Phelan,  Galbally,  Co.  Limerick,  merchant  and  farmer,  25  shares;  M,  Phelan, 
Walshestown,  Co.  Limerick,  farmer.  1  share;  J.  Phelan,  Newcastle  West.  Co. 
Limerick,  manager,  1  share;  Mrs.  B.  Phelan,  Newcastle  West,  Co.  Limerick, 
25  shares;  Mrs,  M.  Phelan,  Newcastle  W'est,  Co.  Limerick,  25  shares:  J, 
Phelan,  Newcastle  West.  Co.  Limerick,  shop  keeper,  1  share.  The  first 
directors  are  W.  Phelan,  W,  ,\.  Phelan  and  Mrs.  B,  Phelan.  Qualification,  one 
sh.ire.     Registered  office  ;   South    Quay,    Newcastle  West,    Co.  Limerick. 

Fallolite,    Ltd.    (139,852). — This   company   was  registered 

oil  .April  1st,  with  a  capital  of  ;^"5,000  in  4,8.50  pref.  shares  of  ;^1  each  and 
3.000  ordinary  shares  of  Is.  eadi,  to  carry  on  business  as  a  lighting  and  heating 
company,  to  manuf.-icturc  and  deal  in  lamps  and  stoves  and  any  liind  of  light- 
ing or  healing  apparatus  and  plant,  etc.  The  subscribers  (with  one  share 
each)  are:  L.  E.  Tucker,  5,  Noel  Road,  North  Acton,  W.,  clerk:  L.  P.  Potter, 
Broad  Street  House,  E.C.,  solicitor.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  'five:  the  subscribers  arc  to 
appoint   the   first.     Solicitor  ;  C.    R.   Enever,  Broad   Street    House,  E,C. 

Salsbury  Co.,  Ltd.  (139,910). — This  company  was  regis- 
tered on  April  9th,  with  a  capital  of  ;£riOO  in  Is,  shares.  lo  take  over  the 
business  c.irried  on  at  U.  Long  Acre,  W.C,  as  Salsbury  Lamps,  Ltd.,  and 
to  carry  on  the  business  of  manufacturers  of  and  dealers  in  lamps,  electricity, 
gas,  oil  and  other  illuminants,  cycle  and  motors  cars,  aeroplanes,  and  hydro- 
planes, engineers,  founders,  etc.  The  subscribers  (with  one  share  each)  are  : 
W  D.  Berry,  Maxwell  House,  Arundel  Street,  Strand,  W.C,  clerk;  .Amy  A. 
Dalton.  Ma.xwcll  House,  Arundel  Street,  Strand,  W.C,  clerk.  Private  com- 
pany. The  first  directors  (to  number  not  less  than  two  or  more  than  seven)  are 
to  be  appointed  by    the  subscribers.     R.-gistered  office  ;  U,  Long  Acre.  W.C, 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Sevenoaks  and  Disflct  Electricity  Co.,  Ltd.— Particulars 

of  /;L5.(H)0  debentures,  created  November  25th.  1014,  filed  pursuant  10  Section 
!)3  (3)  of  the  Companies  (Consolidation)  Act,  1008,  the  whole  amount  being  now 
issued.  Property  charged  :  The  company's  undertaking  and  property,  present 
and  future,   including  uncalled  capital.     No  trustees. 

G.    H.    Turner    and   Co.,    Ltd.— Particulars  of  .£500  2n<i 

debentures,  created  .March  17lh.  WHi,  file<l  pursuant  lo  Section  93  (!))  of  the 
Companies  (Consolidalinn)  Act,  1!I08,  the  amount  of  the  prc-ient  issue  being 
/:260.  Property  charged  :  The  company's  undertaking  and  property,  preienl 
and  future,  including  uncalled  capital,  subject  to  /,"S50  1st  debentures.  No 
trustetts.  ,  .   r..   ,     *^         , 

Derby  Lamp  Works.  Ltd.— Debenture.  (Iate<I  24th  March. 

1915.  to  secure  /Tb'.OOO.  charge,!  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  and  unpai.l  capital.  Holders  :  F.  W. 
Greaves.    Derbv.  an<l   ].    Rac,  4.   Bartholomew    Lane.   E.C. 

Flather   and   Co.,    Ltd.    (74,602).— Capital   .£.3.000   in    ,£1 

shares  Return  dat.-.l  December  ISlh.  1914.  1,910  shares  taken  up:  /Tl  per 
share  called  up  on  410  shares;  ;^4I0  paid:  j^LSOO  considered  as  paid  on  the 
remainder.     Mortgages  and   charges  :   ;£T1,000. 

Coast  Development  Corporation,  Ltd.— Eight  mwtfiages, 

dTleri  M  ireh  'J4lh,  1015  (supplemental  and  pursuml  lo  mortg,ige  dated  June 
2i,h]oI.3  securing  an  amSunt  not  exceeding  £-20.m,  ol  which  pO^KO» 
now  outstanding),  charged  on  various  prnperlies  ,n  Fehxslowe  and  ■S<;>j'h~oW- 
Holders-  F.  P.  Matthews.  He.un  Sir.-et.  Curiam  Road,  E,C„  and  t,  J. 
Bellord,  8,  Waterloo  Place.    Pall  .Mall,  S.W. 
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Montreal  Traiuwavs  attd  Power  Co.,  Ltd.— Paiticulaft  of 

£1  Ml  09o  17«  W  (6*, 500,000)  gold  notes  created  March  10th.  and  secured 
bv  'trust  deed  dated  April  Ist,  1915.  filed  pursuant  to  Section  93  (8)  of  the 
(■■(impnnios  (Con-olid.qtionl  .Vt,  1908.  the  amount  of  the  present  issue  being 
*;i4;«.;Wi  3s.  3d.  ($7,000,000).  Property  charged:  S6.0OO  000  5  per  cerjt. 
mortcaee  debenture  stock  of  Montreal  Tranmnys  and  Power  Co.,  Ltd., 
ISOOi)  sllares  of  common  stock  of  $100  each  in  Montreal  Tramways  Co.,  69,000 
*ares  of  common  slock  of  SlOO  each  and  Sl,SiU0.000  principal  amount  of  the 
first  niortsaee  5  per  cent,  bonds  of  the  Canadian  Light  and  Power  Co.,  and 
1.230  shares  capital  stock  of  SlOO  each  in  the  Montreal  Public  Service  Corpora- 
tion.    Trustees:  Bankers'  Trust  Co.  (New  York). 

London    Electric    Supply    Corporation.    Ltd.     (24,9.57).— 

Capital.  -0.300,000  in  200.000  ord".  shares  of  £.3  each.  90.000  prel.  shares  of 
^b  each  and  iTSoO.OOO  unclassified  shares.  Return  dated  March  11th,  1915. 
niOOO  o'rd.  and  89.840  pref.  shares  t.ikcn  up;  £3  per  share  called  tip  on  the 
ord  and  ^,"5  per  share  on  the  pref.  shares;  ;£:rS2,360  paid,  including  ;{;160 
paid  on  160  shares  forfeited.     Mortgages  and  charges.  ;f487,355. 

Pernambuco  Tramways  and  Power  Co.,   Ltd. — Issue  on 

March  9th,  1915.  of  ;£:25,000  debentures,  part  of  a  series  of  which  particulars 
have  already   been  filed. 

Carville  Site  and  Power  Co.,  Ltd.— Issue  on  March  29th, 

1915.  of  ;6"10,000  debentures,  part  of  a  series  of  wMch  particulars  liave  already 
been  filed.  ~  rt  f  tj 

TeleiSraph     Construction     and    Maintenance     Co.,     Ltd. 

(1  U7c)  .^"apital  .<:WS,200  in  £12  shares.  Return  dated  March  18th,  1915. 
Al'l  shares  taken  'uj^l  i:44S,-2ttO  paid.     Mortgages  and  charges  :   Nil. 

Lamp  Manufacturing  Co..  Ltd.  (76.151).— Capital  ^10.000 

in  £1  shares.  Return  dated  Februarv  4lh.  1915.  5,400  shares  taken  up; 
^..■5.400  paid.     Mortgages  and  charges  :  ;C2„500   debentures. 

H    F    Foster  and   Co.,  Ltd. — Issue  on  March  31st,   1915, 

of   ^7550   debentures,   part   of  a   series  of   which   particulars    have   already   been 


CITY    NOTES. 


Swiss  Electrical  Companies. 

The  SocMi  Franco-Suisse  pour  Vlndustrie  Electrique,  of 
Getttva,  which  is  closely  connected  with  the  group  of  the 
Banque  de  Paris,  recently  announced  that  although  the  elec- 
trical undertakings  in  which  the  company  is  interested  are 
developing  satisfactorily,  some  of  them  had  not  paid  any 
interest  on  the  loans  for  1914.  This  statement  is  conhrmed 
hy  the  dii-ectors'  report  for  1914,  which  records  gross  receipts 
from  interest,  dividends,  etc.,  amounting  only  to  £'46,000  as 
contrasted  with  i'110,000  in  1913.  After  providing  for  depre- 
ciation and  interest  on  loans  of  £916,000,  the  net  profits  aie 
returned  at  £4,600,  which  sum  has  been  earned  forward,  as 
compared  with  £63,000  in  1913,  when  a  distribution  at  the 
rate  of  5J  per  cent,  on  the  ordinary  capital  was  made. 

The  Swciz.  GeseUschaft  fur  Elehtrische  Industrie,  of  Bash, 
which  is  a  Swiss  investment  company  whose  sphere  of 
activity  extends  to  several  countries,  and  which  is  associated 
with  the  group  of  the  Siemens  &  Halske  C«.,  of  Berlin,  reports 
that  the  company  participated  in  1914  in  the  increases  in 
capital  made  by  the  Italian  Moncenisio  Hydraulic  Power  Co., 
the  Petrograd  Electric  Lighting  Co.,  and  the  Siemens  Elek- 
trische  Betriebe.  In  addition,  an  augmentation  took  place  in 
underwriting  holdings  by  subscribing  to  new  shares  in  various 
Itahan  and  Russian  companies,  whilst  a  reduction  was  effected 
in  the  case  of  the  Baku  Power  Co.  The  gross  profits  amounted 
to  £193.000,  as  compaied  with  £180.000  in  1918,  and  the  net 
profits  were  £69,300,  as  against  £69,600.  A  dividend  of  7  per 
cent,  has  been  declared  on  the  share  capital  of  £800,000  as 
in  the  preceding  year,  the  total  loan  capital  reaching 
£•2,400,000. 

Geriuan  Electrical  Companies. 

The  Gcs.  fur  FAektrischc  Huch  und  Untergrundbahnen,  of 
Derliti,  proposes  to  pay  a  dividend  of  ii  per  cent,  for  1914  on 
the  ordinal?  fully-paid  shares  of  £'2,500,000,  as  against  6  per 
cent,  in  the  preceding  year,  and  the  same  rate  on  shares  of 
£500,000  upon  which  25  per  cent,  has  been  paid. 

The  accounts  of  the  Norddeutsche  Seekabelwerke,  of  Norden- 
ham,  after  setting  aside  £9,100  for  depreciation  in  1914,  as 
compared  with  £'24,000  in  tlie  previous  year,  are  reported  to 
show  a  loss  of  £11,000,  as  contrasted,.with  profits  of  £37,(XX) 
in  1913,  on  a  share  capital  of  £300.000?  A  year  ago  the  divi- 
dend paid  was  at  the  rate  of  5  per  cent. 

The  Elektrotechxische  Fabrik  Max  Schorch  £  Co.,  whose 
dividend  of  12  per  cent,  for  1914,  as  against  8  per  cent,  in 
1913,  has  already  been  announced,  reports  that  working  was 
fully  maintained  on  the  outbreak  of  the  war  in  so  far  as  work- 
men were  not  called  up.  The  company  had  provided  itself 
with  an  abundance  of  raw  materials,  and  was  therefore  still 
able  to  carry  out  orders  at  comparatively  favourable  prices  at 
the  end  of  the  year.  The  net  profits  amounted  to  £15,000.  as 
contrasted  vrith  £11,000  in  1913.  The  methods  of  manufac- 
turing had  been  accommodated  to  the  prevailing  conditions, 
and  at  the  present  time  a  larger  number  of  workmen  is  em- 
ployed than  at  any  other  period. 

The  report  of  the  Deutsche  Kabehccrke  A.G..  of  Berlin-Lich- 
tenberg,  states  that  the  undertaking  was  well  employed  during 
1914  and  earned  larger  profits  than  in  the  preceding  vear, 
these  amounting  to  £98,000,  as  compared  with  £89.000.  After 
deducting  general  expenses,  taxes  and  interest  charges  and 
placing  £14,000  to  depreciation,  as  contrasted  with  £12.000, 
there  remain  net  profits  of  £41,000,  as  against  £34,000  in  1913. 


It  is  proposed  to  set  asid*  for  additional  dspreciation  tt»  «um 
of  £11,0<K-I  for  the  machinery  account,  which  will  represent 
the  final  writing-down  to  one  shilling  of  all  the  capital  expen- 
diture, except  for  sites  and  buildings.  The  sum  of  £4,000  has 
been  allocated  to  the  special  reserve  fund  and  £3,700  to  a  war 
risks'  reserve  fund,  and  the  balance  permits  of  the  payment 
<it  a  dividend  of  0  per  cent.,  as  compared  with  S  per  cent,  for 
1913.  ^       , 

The  directors  of  the  Sachsenwerk,  Ltcht  und  Kraft  A.G.,  of 
Dresden,  state  that  production  and  turnover  of  the  work- 
shops, which  at  the  beginning  of  the  war  materially  exceeded 
those  which  prevailed  in  the  corresponding  period  in  1913, 
were  not  very  considerably  less  at  the  close  of  1914  than  in 
the  previous  "twelve  months.  As  gross  profits  the  accounts 
show  the  sura  of  £66.000,  as  against  £55,000  in  1913,  and  of 
the  former  the  amount  of  £19,000  has  been  applied  to  depre- 
ciation, as  compared  with  £12,500,  and  £15,000  been  placed  to 
the  reserve  fund,  as  compared  with  £18,000.  The  balance 
allows  of  the  distribution  of  a  dividend  of  8  per  cent,  as 
against  7  per  cent,  in  1913.  It  is  added  that  the  prospects  for 
the  cuiTent  year  do  not  appear  unfavourable,  as  orders  for 
electiical  machinery  and  apparatus  are  arriving  very  satis- 
factorily, whilst  the  large  Army  orders  render  it  possible  to 
maintain  working  in  the  shops  without  any  restrictions. 


Indian  Electric  Supply  and   Traction  Co.,  Ltd.— 

The  directors'  report  for  liilt  ahowa  that  the  surplus  on  the  year'a 
worktns  in  Cawnpore,  including:  £18"  for  interest  aocraed,  was 
£12.724  (againat  £10  Uo  in  1913),  and  including  further  interest 
in  England  and  tranafer  feea,  the  credit  side  of  net  revenue  account 
shows  a  total  of  £12  758  ;  London  expenditure  was  £1,537  (against 
£1,335  in  1913),  and  after  providing  £3,85G  for  debenture  interest 
a  net  profit  of  £7,365  ia  ahown.  The  amount  brouerht  in 
from  laat  year  being  £940,  Ithere  remains  £8,305,  of  which  the 
direotora  have  placed  £H,000  to  reserve  and  £687  againat  the 
expenses  of  the  debenture  isane.  Thfy  recommend  the  payment 
of  a  dividend  of  5  per  cent,  for  the  year,  which  will  absorb  £3,901, 
and  that  the  balance  of  £717  be  carried  forward.  In  February, 
1914,  a  farther  amount  of  £5,000  of  the  6  per  cent,  debentures  was 
issued,  making  the  total  outstanding  £6.t,000,  and  leaving  £10,000 
available  for  future  requirements.  The  increase  in  London  expen- 
diture arisea  from  payment  of  the  directors'  commiasion  on  the 
r.i  13  dividend,  and  from  the  low  ratea  of  exchange  which  have 
ruled  during  the  war.  The  increase  in  debenture  intereat  ia  due  to 
the  fresh  issue  previously  referred  to.  Mr  D.  Cruiokahank,  who 
has  been  a  director  aince  the  formation  of  the  company,  has  retired 
owing  to  ill-health,  and  the  board  have  appointed  in  his  stead  Sir 
Gejrge  Henry  Satherland. 

Annual  meeting  :  April  22nd. 

Guildford  Electricity  Snjjply  Co..  Ltd.— Mr.  H.  P. 

Smallpeice  presided  at  the  annual  meeting  held  recently.  He  said 
that  the  gross  receipta  ahowed  an  increase  of  £571.  The 
exceptional  circumstanoea  of  the  latter  part  of  1914  had,  to  some 
extent,  mod.fied  the  profita  which  they  had  hoped  to  make.  After 
referring  to  the  increases  which  had  occurred  in  oil,  waste,  water 
and  engine-room  stores  (£537,  as  against  £279),  wagea  at  gene- 
rating station  (£885,  as  against  £080),  rates  and  taxea  (£575,  as 
against  £405),  aalaries  of  engineer,  secretary  and  clerks  (£781,  as 
againat  £519),  he  aaid  that  the  result  of  their  appeal  against  the 
increased  assesament  was  eminently  satisfactory,  a  considerable 
reduction  having  been  made.  Considering  all  the  circumstances 
they  must  congratulate  themselves  upon  being  able  to  write  off 
£1,000  in  respect  of  depreciation,  put  £250  to  reserve,  and  pay 
5  per  cent,  ordinary  dividend,  a  rate  which  they  had  been  able  to 
pay  for  the  last  five  years.  In  reply  to  questions,  the  chairman 
aaid  that  it  was  unlikely  that  they  would  require  any  additional 
machinery  for  the  next  two  or  three  years.  Reference  was  made 
to  the  devotion  to  their  work  of  the  engineer  (Mr.  H.  L.  Alderton) 
and  the  secretary  (Mr.  R.  H.  Piper).  Mr.  Alderton,  in  responding. 
Slid  that  the  past  three  months  had  been  exceptionally  difficult 
owing  to  the  shortage  of  coal,  bat  they  had  managed  to  get 
through. 

AVinnipep;   Electric   Railway   Co. — The   report   for 

1914  states  that  the  gross  earnings  amounted  to  *t. 101, 302,  in 
comparison  with  81,078,694  for  the  previous  year.  The  expenses 
of  operation,  inclading  maintenance,  repairs  and  renewals, 
amounted  to  §2,416,209,  against  $2,252  607.  The  net  earnings 
from  operation  therefore  amounted  to  51,685,093.  Of  this  amount 
the  fixed  charges,  including  5  per  cent,  on  gross  earnings  payable 
to  the  city  of  Winnipeg,  interest  on  the  funded  debt,  and  other 
fixed  charges,  absorbed  $690,482,  leaving  a  surplus  for  the  year  of 
$994,611  to  be  added  to  the  balance  brought  forward  from  the 
previous  year  of  $901,698,  making  together  $1,896,309.  The  usual 
quarterly  dividends,  at  the  rate  of  12  per  cent,  per  annum,  were 
paid,  amounting  to  $1,080  000.  leaving  a  balance  at  the  credit  of 
profit  and  loss  account  of  §816,309. — Times. 

Great  .Northern  Teleffraph  Co.,  Ltd.,  of  Denmark. 

— At  the  general  meeting,  which  will  be  held  at  Copenhagen  on 
May  8th,  the  board  will  propoae  to  pay  a  total  dividend  and  bonus 
of  22  p?r  cent,  for  the  year  1914,  including  the  5  per  cent,  already 
paid,  and  to  transfer  to  the  reserve  and  pension  funds  the  follow- 
ing amounts,  namely,  £111,111  and  £11,111  respectively. 

Sao  Paulo  Tramway.  Lijilit  and  Power  (  o..  Ltd. — 

The  directors  have  declared  a  dividend  of  2i  per  cent,  on  the 
capital  stock. 
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Miuehead   Electric  Supply  Co.,  Ltd.  —  Mr.  H.  D. 

T.eather  presided  at  the  recent  aanual  meeting.  He  said  that  the 
year  waa,  on  the  whole,  satisfactory.  Receipts  had  increased,  bat 
the  average  price  per  unit  was  a  little  down,  owing  to  increased 
sales  for  heating  and  cooking,  &o.  The  works  costs  showed  a 
saving,  and  their  cost  per  unit  was  decidedly  less  than  that  of  any 
other  works  of  similar  size.  They  had  added  £1,000  to  deprecia- 
tion and  reserve,  and  he  hoped  that  as  years  went  by  they  would 
be  able  to  build  up  a  strong  reserve  fund.  He  would  not  prophesy 
as  to  the  future,  but  the  first  quarter  of  the  year  showed  an  im- 
provement on  last  year.  The  thanks  of  the  meeting  were  given  to 
Mr.  Swarbrick  (the  secretary)  and  the  staff. 

Pioviuciiil  Cineiii;ito»ra])h  Theatres,  Ltd. — For  the 

year  ended  January  SIst,  1915,  the  net  trading  profit  was  £(>7,587, 
or  £6,1)37  better  than  last  year.  The  total  distribution  on  the 
ordinary  shares  is  l'>  per  cent.,  as  against  20  per  cent,  for  the 
previous  year,  and  £9,416  is  carried  forward  as  compared  with 
£1,131  brought  in.  Although  the  profits  are  larger  and  the 
theatres  continue  to  do  excellent  business,  a  smaller  dividend  is 
declared,  as  a  conservative  policy  during  the  continuation  of  the  war 
is  desirable.  Two  of  the  directors  and  120  employes  have  jjiaed 
H.M.  Forces.  All  appointments  are  being  kept  open,  and  alio  wances 
made  to  dependents. 

ranadiaii   General    Kleetric,   Ltd. — The   report  for 

the  past  year  states,  says  the  Finatu-ier,  that  the  profit  amounted 
to  |9H,. 527  (against  ?2, 029, 899  in  1 9 13 >,  and,  after  deducting  in- 
terest on  borrowed  capital,  ftl90,9.j7,  th«  net  profit  before 
providing  for  depreciation  amounted  to  ^723,."i71.  Dividends 
paid  absorbed  $o9G,741,  leaving  a  surplus  for  the  year  of  §26  830, 
to  which  is  added  ^913,932  undivided  profits  at   December  31st, 

1913,  and  reserve  S2  700,000,  making  the  surplus  in  the  balance- 
sheet  $3,640,762.  Dividends  for  the  year  on  the  Common  stock 
amounted  to  7  per  cjnt.,  against  7  per  cent,  and  a  bonus  of  1  per 
cent,  in  1913. 

Pajontoii  Electric  Light  Co.,  Ltd. — At  the  annual 
meeting  on  Monday  it  was  reported  that  the  net  profit  on  the 
year  was  £720.  The  directors  had  written  off  £491,  the  remaining 
balance  on  net  revenue  account,  and  were  carrying  forward  £229. 
Forty-two  new  consumers  had  been  connected  during  the  yeir, 
and  the  whole  of  the  machinery  and  plant  was  reported  as  working 
very  satisfactorily.  The  Chairman  (Jlr.  W.  J.  Ham)  said  there 
was  every  prospect  of  a  dividend  next  year. 

Official  .\otices  re  Coiiipauies. — The  following  com- 
panies will  be  struck  off  the  register  at  the  expiration  of  three 
months,  unless  cause  is  shown  to  the  contrary  : — 

Automatic  Telephone  Co. 

Olobe  Code  Co. 

Illuminated  Signi, 

New  Impetiat  Electric  Lamp  Co. 

'Sudd  Fuel  (Suddite)  (rasistered  September  4th,  1911). 
^We3t  In<lia  and  Panama  Telegraph  Co.  (ragiBtered  July  ;10th,  1869). 
'Other  companies  witli  tbeee  names  still  exist, 

Indo-European  Telegraph  Co.,  Ltd. — The  directors 

recommend  a  dividend  for  the  six  months  ended  December  31st, 

1914,  of  178.  6d.  per  share  (making,  with  the  interim  dividend 
already  paid,  6  per  cent,  for  the  year)  and  a  bonus  of  20s.  per  share, 
both  free  of  income-tax  ;  also  a  special  distribution  of  l.'Js.  per 
share,  free  of  income-tax,  out  of  interest  accrued  during  the  year 
upon  certain  investments  and  advance  accounts. 

Western    In  ion   Telegraph.— The   report   for   1914 

shows  gross  revenue  and  income  817,287,388,  from  which  must  be 
deducted  operating  expenses,  including  rent  for  leased  plant,  taxes, 
,^c.,  $40,578,750,  leaving  a  net  income  of  $6,708,638.  Interest  on 
bonds  has  absorbed  §1,337,243,  leaving  a  balancs  of  $.">,371,395. — 
Financial  Timex, 

JN'ew  Issue. — Tlia  London  Klci-trk  Suiipli/  ('(irpordlion, 
Ltd.,  is  inviting  its  shareholders  to  subscribe  for  £100,000  4  per 
cent,  first  mortgage  debenture  stock  at  85  per  cent.,  to  meet  over- 
drafts in  connection  with  the  LB.  and  S.C.  Railway  power  con- 
tracts and  the  general  advance  in  demand  for  industrial  supply. 

Vickcrs,  Ltd. — The  directors  have  decided  to  place 
£250,000  to  general  reserve  and  to  recommend  a  final  dividend  of 
Is.  61.  per  share  (free  of  income-tax)  on  the  ordinal .v  shares, 
making  2s.  6d.  per  share,  or  12i  per  cent,  for  the  year.  £228,876 
is  carried  forward. 

Direct     I  nited     States     Cable    Co..    Ltd.— Final 

dividend  of  2s.,  less  inoome-tax  at  2s.  Id.  in  the  £,  payable  30th 
inst ,  making,  with  the  three  interim  dividends  already  paid,  a 
total  distribution  of  4  per  cent,  for  the  year  ended  March,  1915. 

Monte-Video  Telejdione  Co.,  Ltd. — Interim  dividend 

for  the  half-year  ended  January  Slst  last  at  the  rate  of  !•  per 
cent,  per  annum  on  the  ordinary  shares. 

Kalgoorlie  Electric  I'ower  and  Llnlitinji'  Corpo- 
ration, Ltd. — The  directors  have  declared  a  dividend  on  the  pre- 
ference shares  at  the  rate  of  4  per  cent,  per  annum  for  the  six 
months  ended  March  31st,  1914. 

Brazilian  Traction,  Light   and  Power  Co..  Ltd. — 

The  directors  have  declared  a  dividend  of  1 J  per  cent,  on  the  issued 
ordinary  capital  stock. 


STOCKS    AND    SHARES. 


TuESD.iX  EvENItJf). 

NN'hiiti  a  fnllii  erratic,  the  wurse  of  the  Stock  Eschange 
iiiinkete  during  the  pa.st  few  business  days  has  been  upward 
on  the  whole.  In  certain  sections, "  more  especially  that  for 
rubber  shares,  business  is  active  and  prices  are  buoyant.  In 
American  Rails,  too,  has  occurred  such  a  boomlet  as  the  Stock 
Exchange  has  not  seen  for  a  year  or  two.  As  regards  these 
last,  most  of  the  shares  now  changing  hands  are  being  bought 
by  the  neutrals  on  the  other  side  of  the  Atlantic;  and  the 
quaint  position  will  arise  of  no  American  shares  being  goo<l 
delivery  on  this  side  before  very  long,  except  such  as  have  been 
held  in  physical  possession  within  the  United  Kingdom  for  six- 
months  past. 

Vai-ious  new  is.sues  are  being  made  by  companies  able  to 
show  good  cause  for  raising  money  at  the  present  time.  In 
the  electric  lighting  market,  for  instance,  a  debenture  issue 
has  been  sanctioned  by  the  Trea.sury  in  favour  of  the  London 
Electric  Supply  Co.  The  money  is  needed  in  order  to  cope 
with  the  demand  from  the  Brighton  Railway  for  power  on  the 
electrified  portion  of  its  .system,  and  at  8.),  this  4  per  cent, 
debenture  stock  is  attractive  largely  hecause  it  is  redeemable 
definitely  at  par,  in  1931,  instead  of  being  redeemable  at  the 
option  of  the  company,  as  in  so  many  other  cases. 

There  is  a  continuance  of  the  demarid  for  first-class  telegraph 
stocks  and  shares,  and  the  amount  of  high-grade  debenture 
st-ocks.  for  example,  which  is  available  to  purchasers  is  almast 
absurdly  small.  One  indirect  result  of  the  Ti-easui7's  refusal 
to  sanction  new  issues  ad  lib.  is  to  force  up  the  quotations  of 
existing  securities,  because  the  investor  is  of  such  a  nature  as 
a  rule  that  he  insists  upon  having  a  certain  stock  and  no 
other,  and  will  pay  several  points  more  for  his  particulai-  fancy 
-than  for  some  other  stock,  equally  sound,  about  which  he  has 
less  knowledge.  The  which  is  natural  enough,  though  it  leads 
occasionally  to  such  anomalies  in  quotations  as  the  newspapers 
love  to  discover  and  proclaim. 

The  Home  Railway  market  is  still  one  of  the  most  stagnant 
in  the  House.  Labour  demands  remain  the  chief  bugbear  of 
investors  who  might  otherwi.se  be  disposed  to  look  with  a 
favourable  eye  upon  the  low  prices  to  which  most  of  the 
erstwhile  popular  stocks  have  descended.  So  far  as  the  elec- 
trical issues  are  conoemed,  there  is  next  to  nothing  going  on ; 
but  within  the  past  few  days  something  hke  a  free  market  has 
sprung  up  in  London  Electric  ordinary  shares,  which  are 
changing  hands  pretty  freely  on  the  basis  of  31s.  middle.  There 
are  inquiries,  too,  for  the  Company's  debenture  and  prefer- 
ence stocks;  but  the  other  members  of  the  electric  railway 
group  are  neglected. 

Brazilian  Tr-acticns  have  benefittt^l  substantially  from  the 
declaration  of  another  quarterly  dividend  at  the  usual  rate  of 
li  jier  cent,  on  the  common  shares.  The  price  rose  5J  to  59 
last  Saturday,  came  back  a  dollar  or  two  in  consequence  of  the 
persistent  shrinkage  in  the  Rio  exchange,  and  again  recovered. 
Even  at  the  present  price,  the  yield  on  the  shares  works  out 
to  about  101  per  cent,  on  the  money ;  and  it  is  not  a  little 
curious  that  the  sharp  rise  wdiich  has  occurred  within  the  pa.st 
few  weeks  should  have  had  the  result  of  tempting  so  few  sales 
of  the  profit-taking  order. 

Brazilian  Tractions  have  i)enefited  substantially  from  the 
land.  Sales  on  behalf  of  Dutch  proprietors  are  prohibited, 
under  the  Treasur>'  regulations;  while  w'ith  resi>ect  to  the  un- 
happy Belgians,  only  such  realisjitions  are  permitted  as  are 
certified  to  be  for  account  of  refugees  requiring  comparatively 
small  sums  of  money  with  which  to  maintain  the  absolut<^ 
necessities  of  life.  With  these  sources  of  supply  of  shares  thus 
cut  off,  and  with  the  market  now  in  strong  hands,  it  may  bo 
ca.sily  seen  how  a  little  demand  from  fresh  buyers  has  the 
effect  of  advancing  the  price  rapidly. 

Mexico  Tiamways  Fives  are  5  points  better,  and  in  spite  of 
apparently  discouraging  news  from  the  country,  most  Mexican 
securities  have  advanced  this  week,  several  of  the  railway 
stficks  securing  big  rises. 

In  view  of  the  more  settled  conditions  of  Stock  Exchange 
markets,  it  has  been  decided  to  resume  in  a  limited  de.grec  the 
particulars  which  used  to  be  given  here,  before  war  broke  out, 
in  regard  to  the  yields  obt.iinahlo  from  securities  quoted  in 
our  lists.  The  argument  against  such  a  course  i«  that  many 
quotations  are  still  somewhat  nominal,  and  that  yields  worke<l 
out  upon  nominal  prices  might  here  and  there  be  deemed 
misleading.  In  a  way,  of  course,  this  argument  applied  even 
before  the  war,  for  in  those  days  not  all  the  stocks  were 
to  be  sold,  while  certain  others  could  not  be  bought,  and  thi.'» 
condition  of  affairs  varied  from  week  to  week.  Weighing  pros 
and  cons,  however,  the  present  seems  to  be  opportune  for  re- 
establishment  of  tables  of  yields,  and  we  accordingly  add  these 
figures  to  our  lists  of  prices.  For  conection  of  what  error 
may  have  crept  into  the  figures  we  shall  be  grateful — which 
invitation,  by  the  way,  ia  not  so  much  a  confes.sion  of  care- 
lessness in  compilation  as  an  acknowlc<lBiiient  that  the  most 
pain.staking  efforts  are  not  infallible  in  their  results. 

With  which  apologia  in  advance,  we  s<^t  out  the  usual  list 
of  repres(^ntative  s<HMiritios;  from  these  are  elinn'nate*!  the  end- 
,Tuly  prices,  which  swm  to  have  less  practical  int^-re-st  than 
the  yields  obtainable  at  current  levels.  .\t  the  same  time,  it 
may' be  added  that,  should  any  reader  wish  to  know  the  pre- 
war price  of  any  eleotrienl  issue,  a  post-card  inquiry  will  be 
answered  with  pleasure: — 
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HoBfB   ELKOTRIOITT  O0UPANTR8. 


Brompton  Ordinary 

do.       7  per  cent.  Pret.    . . 
Chsring  Cross  Ordinary 

do.       do.       do.    4J  Pref. 
do.  Olty  Pref. 
4  Deb 


do 

do. 
Chelsea 

do.    4iDsb 

City  of  London 

do.       do.    6  per  cent.  Pret, 

do.       do.    6  Deb 

do.       do.    4^  Deb. 
County  of  London  

do.       do.       6  per  oent.  Pret.  . . 

do.        do,        lat  Deb 

do.       do.       and  Deb 

Kensington  Ordinary 

London  Electric 

do.       do.    6  per  oent.  Pret. 

do.       do.    4  Deb 

Metropolitan         

do.  ih  per  oent.  Pret. 

do.  4|Deb 

do.  8j  Deb 

St.  James' and  Pall  Mall 

do.     do.     do.     7  per  cent.  Pret. 

do.     do.     do.    8i  Deb 

Boatb  London       

BoaBb  Metropolitan  Pref 

Westminster  Ordinary 

do.  4iPret 


Dividend, 

1914. 
10 

7 

5 

4S 

*i 
4 

!) 

6 

B 

4i 

7 

6 

4I 

S 

4 

6 

4 


4i 
H 
8i 
10 
7 
SJ 
5 
7 


April  13, 
1916. 

8i 
7i 

4J 

H 

4 

90 

4g 

9a 

14', 

laj:^d 
113 

98 

ll|xd 

Hi 
100 

97 
7 

5 

B7 

8 

4 
94 
BO 

8 

6i 

eo 

8 

11 

4i 


Rise  or  fall 
this  week. 


TELSaRAPHB  AMD  TELEPHONES, 


Anglo-Am.  Tel.  Pret.      . . 

do.  Def. 

Chile  Telephone  . . 

Cuba  Sub.  Ord 

do.       Pret 

Eastern  Extension 

do.  4  Deb. 

Eastern  Tel.  Ord 

do.  8i  Fret.       . . 

do.  4  Deb. 

Globe  Tel.  and  T.  Ord.  . . 
do.  Pref.  .. 

01.  Northern  Tel. 


6 

..        li 
B 

..        5i 
10 

..  7 
4 
7 

..        8J 
4 
6 
6 

..      SO 
Indo-European 65/- 


Marconi 
New  York  Tel.  4J.. 
Oriental  Telephone  Ord. 
do.  Pref. 

Tel.  Egypt  Deb 

United  R.  Plate  Tel.      . . 
do.  Pref. 

West  India  and  Pan. 
Western  Telegraph 

do.  4  Deb. 


Central  London,  Ord.  Assented 
Metropolitan  . .         . ! 

do.  Diatriot     .. 

Underground  Electric  Ordinary 

do.  do.      ''A'*    .. 

do.  do.      iQoome 


eo 

4i 

10 

6 

6 
U 
7 
4 


Hour    Rails. 
4 

li 
Xil 
Nil 
Nil 

6 


104i 

8l 
16 
13 

9a 

134 
73J 
93 

nj 
la 

39 
61 

li 
99i 

a 

Ifi 

6i 
6 

»i 

m 


77 

294 

Hi 

Bin 
81  i 


Foreign  Trams,  &c. 


Anglo-Arg.  Trams,  First  Pref, 
do.  and  Pref. 

do.  4  Deb. 

do.  4;^  Ueb. 

do.  6  Deb. 

Brazil  Tractions  . . 
Bombay  Electric  Pref.  . . 
do.  4i  Deb. 

Mexico  Trams 

do.           5  per  oent.  Bonds 
do.           6  per  oent.  Bonds 
Adelaide  Sap.  6  per  oent.  Pref. 
do,  6  Deb 


Si 
64 
4 

44 
6 
6 
6 

*h 

Nil 
Nil 
Nil 


8t 
90 

89 
69 

91 


6i 
108 


MANtlPAOTUBINO    CoUPANIES. 


British  Westingbouse  Pref, 

do.        4  Deb 

do.  6  p.  lien 
Callenders 

do.       6  Pref 

do.  4i  Deb. 
Castner-Kelloer 


74 
4 
6 
16 
6 

44 
16 

Edison  &  Bwan,  £3  pd N.I 

Nil 
4 
6 
6 
7 
6 
20 
ih 

*t 
6 


do.      do.      fully  paid 

do.      do.      4  Deb.  .. 

do.      do.      5  %  Deb. 
Eleotrio  Construction    . . 

do.  do.         Pref, 

Gen.  Elec.  Pret 

Henleys        

do.      ii  Pret 

do.       44  Deb 

India-Rnbber 


Telegraph  Con 20 


a 
73 

99  xd 
13 

4i 
98 

14/B 

2i 
63 
60 
13/6 

1 
10 

i>4 
H 

97 
9i 
87 


+  i 


+  i 
+  i 


■f2 


+  i 


+  i 


+   4 


■tl 
4  5J 


-15 


4 


Yield 

p.c. 

£6  1 

4  10 

5  11 

5  9 

6  12 
4  » 
6 

4  17  10 

6  4     2 

4  16     0 

4  9     3 

4  11  10 

G  3     1 

6  6    6 

4  10 

4  la 

6  8 

6  18 

G  U 

4  12 

6  16 

6  12 

4  16 

4  7 
G 


6 
4 

6  13 
6  4 
6    0 

4  la 


6 

6  0 
9  10 

7  6 


5  15  0 
G  16  4 

6  0  9 
6  6  9 
6  13  4 
6  7  8 
4  7  0 
6  4  6 
4  16  3 
4  7  0 
6    4  4 

•  5     0  0 

6  18  0 

6  7  6 
10  13 


4  10     8 


0  0 

1  1 
1     8 


6  4     0 
4     4    9 

Nil 
Nil 
Nil 

7  7    8 


6 
7 

4  15 
6    0 

6  la 

10     3 
6  16  10 
4  19     0 

Nil 

Nil 

Nil 
6  14     8 
4  17     1 


7  10 

6  11 
6     1 

8  6 
6  3 
4  la 
4  14     1 

Nil 

Nil 

6    7    0 


7    5  6 

7    0  6 

6    0  0 

6  18  0 

4  li  4 

4  li  9 
6    9  7 

5  8  G 


This  week's  dividend  declarations  in  the  Telegraph  market 
have  had  no  effect  upon  prices,  but  it  is  satisfactory  to  find 
the  Direct  United  State.?  Company  paying  the  usual  4  per 
cent,  on  its  ordinary  shares,  while  the  Indo-European  declares 
the  regular  6  per  cent,  dividend,  20s.  bonus,  and  ITs.  M. 
special  distribution,  bringing  the  whole  amount  up  to  the 
usual  payment.  Prices  are  firm,  and  there  are  improvements 
in  half-a-dozen  of  the  leading  shares.  Marconis  went  back  to 
1  13/16,  recovering,  however,  to  1|  buyers.  American  Marconis 
have  sympathised  with  the  strength  of  the  American  railroad 
market,  and  are  up  to  half-a-guinea,  though  Canadians  lag 
behind  at  just  half  this  price. 

The  Manufactui-ing  group  is  steady,  with  a  good  deal  of 
business  doing  without  alteration  of  prices.  The  Pott<^ries 
Electric  Traction  Co.  has  declared  a  dividend  of  2^  per  cent, 
on  its  ordinary  shares.  The  i-ubber  market  is  still  verv  active, 
although  the  rush  of  last  week  has  subsided  to  a  slight  extent. 
Stock  Exchange  men  engage<l  in  this  market  find  their  hands 
full  of  work — much  of  it  unremunerative,  in  consequence  of 
the  low  prices  of  shares  and  the  trifling  brokerage  chargeable, 


though  the  amount  of  work  involved  is  actually  more  than 
would  be  the  case  in  higher-priced  stocks.  Prices  on  the  whole 
are  keeping  extremely  firm;  and  with  America  a  more  ready 
buyer  of  rubber,  there  is  nothing  unreasonable  in  the  assump- 
tion that  tlie  i^rCKluce  may  further  improve  iu  price.  The 
.'\rmainent  group  has  been  favouralily  affected  by  the  declara- 
tion of  a  dividend  on  Vickers,  making  1'2J  per  cent,  for  the 
year,  the  same  as  that  in  the  previous  twelvemonth.  At  th» 
present  price.  Vickers  pay  7J  per  cent,  on  the  money. 

The  Stock  Exchange  has  issued  its  own  report  within  the 
past  few  days,  showing  a  decrea.se  in  receipts  of  jE2.5,000,  an 
increase  of  expenses  amounting  to  £9,8(10,  with  a  cut  in  the 
final  di,vidond  fi-om  £i)  to  £'■)  per  share.  Electric  power,  work- 
ing expenses  and  maintenance  are  charged  in  the  accounts  at 
£1,656.  a  decrease  of  £330  as  compared  with  the  previous  year. 
It  has  been  mentioned  here  before  that  the  Stock  Exchange 
has  an  electric  light  plant  of  its  own,  so  it  may  be  well 
imagined  that  the  recent  coal  crisis  gave  the  managers  some 
anxious  moments. 


MARKET     QUOTATIONS. 


It  Bhonld  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  liet,  that  in  some  ctses  1  he  prices  are  only  general, 
and  they  may  vary  sccoiding  to  quantities  and  other  circumstances. 

Wednesday.  April  14th. 


CHEMICALS,  (ko. 


a  Acid,  Uydrooblono         ,.       ..  perowt. 

m     M     Nltrio „ 

m     „     Oxalic            per  lb. 

M     „      Sulphuric perowt, 

« Ammoniac  Sal        „ 

■  Ammonia,  Muriate  (large  crystal)  per  ton 

m  Bleaching  powder ^ 

« Bisulphide  of  Carbon      ..        ..  ^ 

«  Borax m 

a  Copper  Sulphate m 

a  Lead,  Nitrate         h 

a      „      White  Sugar         ..        ..  „ 

a      „      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb, 

a  Potash,  Caustic  (88/90  %)          . .  per  ton 

a        H       Chlorate per  lb, 

a         „       Perchlorate         , .        . .  „ 

a  Potassium,  Cyanide  (98/100  %)..  „ 
(for  mining  purposes  only) 

a  Shellac         per  cnt, 

1  Sulphate  ot  Magnesia     ..        ..  per  ton 

a  Sulphur,  Sublimed  Flowers      ..  ^ 

a        „        Recovered         ..        ..  m 

a        „         Lump „ 

a  Poda,  Caustic  (white  70/72  %)   . .  „ 

a      „     Chlorate        per  lb, 

a      „     Crystals         per  ton 

a  Sodium  BicbromatBi  casks        ..  per  lb. 

METALS.  40, 

Alnmlnlnm  Ingots,  in  ton  lots  . .  per  ton 
H          Wire,  in  ton  lots ) 

(1  to  14  8.W.G.)f  " 

h          H          Sheet,  in  ton  lots  . .  ^ 

p  Babbitt's  metal  ingots     . .        . .  „ 

c  Brass  (rolled  metal  3*  to  13*  basis)  per  lb. 

c      „     Tube  (brazed)         ..         ..  ^ 

c     „         „     (solid  drawn)           ..  ^ 

I.       „     Wire,  basis ^ 

Copper  Tubes  (brazed)     ..        ..  „ 

t.        H           „      (solid  drawn)      ..  ,, 

f       H      Bars  (best  selected)       . .  per  ton 

S        H      Sheet          „ 

t       „      Bod „ 

d       „      (Electrolytic)  Bars         , .  „ 

a       „                 H           Sheets     ..  „ 
d       H                  >           Rods 

tf       „                 H           B.O,  Wire  per  lb. 

/Ebonite  Rod             , 

I       „        Sheet         , 

o  German  Silver  Wire        ,.        ,,  „ 

A  Gutta-percha,  fine „ 

A  India-rubber,  Para  One  ..        ,.  „ 

/  Iron  Pig  (Cleveland  warrants)  . .  per  ton 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig „ 

{D  Mangaoin  Wire  No.  36  ,.        ..  per  lb, 

(Mercury         per  bol, 

^  Mica  (in  original  oases)  small  ..  per  lb, 

0      „                 H             H       medium  ^ 

e      „               H            „       large   ..  . 

o  f^Icbel,  sheet,  wire,  &o „ 

p  P^c  bphor  Bron«e,  plain  castings  „ 

tf         .,            „    rolled  bare  &  rods  „ 

9         „            „  r  lUed  strip  &  sheet  ^ 

o  Platlnnm       ..                  ..        .,  per  oi. 

rf  SI  liolnm  Bronze  Wire      .,        ,.  per  lb, 

r  Steel,  Magnet,  In  bars     ..        ..  per  Ion 

» Tin,  Block  (English)        ..        ..  „ 

D    „     Wire,  Nos.  1  to  IB    ..        ..  per  lb, 

p  White  Anti-friction  Metals       ..  per  Ion 

t  Zinc,  Bh'KVIelUeMontagnebnd,)  , 


Fortnight's 
(no,  or  Deo, 


6d, 

i/6 

1/6 
Nom, 

66/- 

veii'io 

£8 
£8  10 
£10  2  6 
lOld. 
46/- 
Bid, 


£90 

iClSO 

iBlSO 
£60  to  £231 

100, 

1/- 
10|1, 
Kid, 

l/Oi 

£64 
£M4 
£80 
£98 
£86 
10(d. 
8/- 
3/6 
1.8 
6/10 

a/7 

67/- 

£18 

£11  15 

£12  to  "£12  5 
4d.  to  3/6 
S/.  to  5/- 
B/6  tu  10/6  &  up. 
Nom.  ■ 
1/1  lol/IJ 
)li  to  l/sj 
l/SI,  to  libi 

iesi- 

lOjd. 
£70 
£173 
2/8 
£63  to  £191 
Nom. 


}d.  .no. 
Id.  inc. 
Jd.  inc. 
;d.  inc. 
}d.  inc. 
^.  inc. 
£4  luc. 
£4  inc. 
£4  inc. 
£9  inc. 
£3  inc. 
£3  inc. 
gd.  inc. 


HA.  inc. 
3/S  inc. 


£2  S  dec. 


£J  dec, 
2d,  inc. 


Quotations  supplied  by— 


a  O.  Boor  &  Co. 

b  The  Briiish  Aluminium  Co.,  Ltd, 

c  Ihfs.  Bolton  &  Sons,  Ltd. 

d  Frederick  t'mlth  4  Co. 

e  F.  Wiggins  &  Sons. 

/  India-Hubber,   Qutta-Percha    and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare, 
A  Edward  Till  &  Co, 


/  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  A  Co.,  Ltd, 

a  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  A  Co.,  Lll, 

p 

r  W,  F,  Dennis  &  Co. 
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THE  FRENCH  ELECTRICAL  ENGINEERING 
INDUSTRY  AND   ITS   FUTURE. 


At  a  recent  meeting  of  the  Societe  d' Encouragement  de 
rindustrie  Nationale,  held  in  Paris,  an  instructive  address 
was  given  by  M.  Hillairet,  on  the  capability  of  France  to 
meet  the  demand  for  electrical  machinery  and  material. 
The  paper  was  accompanied  by  a  number  of  statistical  tables, 
some  of  which  are  reproduced  herewith. 

Dealing  first  with  that  relating  to  the  importation  of 
electrical  material  into  France,  it  may  be  noted  that, 
although  less  than  in  1912,  France  still  makes  relatively 
large  purchases  of  carbons  ;  these  have  hitherto  mainly 
come  from  (Germany  and  Austria,  and  are  chiefly  intended 
for  arc  lamps  ;  the  decline  that  has  taken  place  in  the 
importation  is  principally  due  to  the  increasing  popularity 
of  metal-filament  lamps.  Great  Britain  and  even  America 
have,  it  was  pointed  out,  also  hitherto  procured  part  of  their 
requirements  in  arc-lamp  carbons  from  Germany,  largely 
owing  to  the  fact  that  they  have  been  obtainable  at  lower 
figures  than  those  demanded  for  the  home-produced  goods. 
M.  Hillairet  considers  that,  as  regards  arc  lamp  carbons, 
the  four  or  five  French  works  producing  them  could  not 
only  meet  the  German  competition  but  even  overcome  it, 
were  they  to  organise  their  establishments  on  a  truly 
industrial  and  economic  basis. 

French  Imports  of  Electrical  Material. 


Carbons  for  electrical  purposes... 

1913. 

1912. 

1911. 

£42,6111 

£16,080 

£26,360 

Incindescent  lamps — carbon  fila- 

ments  

2,000 

5,000 

16,960 

„      Metal- filaments 

87,110 

135,760 

130,920 

„       Unmounted  filaments  ... 

11,280 

210 

210 

Dynamos 

382,330 

353.320 

.i70,720 

Electrical   and     electro-technical 

machinery  and  apparatus 

700,200 

677,600 

573,380 

Dynamo  parts 

440 

2,360 

5,720 

Insulated  wires  and  cables 

65,200 

24,010 

23,120 

Armatures  and  detached  parts  of 

same        ...         

181,480 

150,080 

122,210 

Arc  lamps  and  parts  of  same     ... 

3,200 

5,000 

7,320 

Magnets      ...         

13,120 

s,160 

6,680 

Accumulators  and  parts  of  came 

7,160 

10,600 

9,110 

Dry  batteries         

5,6.S9 

32,160 

1,120 

As  will  be  seen,  there  was  a  falling-oflf  in  the  importation 
of  incandescent  lamps  in  i;il3.  This  was  due  to  the 
fact  that  several  works  had  been  established  in  France 
capable  of  turning  out  100,000  tungsten  lamps  per  day, 
which  gave  rise,  in  M.  Hiilairet's  mind,  to  the  hope  that 
by  concentrated  effort  French  manufacturers  would  soon 
succeed  not  only  in  meeting  tlie  requirements  of  the  home 
market  but  also  in  building  up  a  foreign  trade. 

The  increase  in  the  importation  of  armatures  and  magnets 
in  191  :'■  is  explained  by  the  development  of  the  French 
automobile  industry  which  is  a  large  user  of  such  parts  in 
connection  with  the  ignition  mechanism  on  petrol  cars.  As 
for  dry  batteries,  Germany  has  inundated  the  shops,  both 
large  and  small,  throughout  France  with  these  in  con- 
junction with  small  pocket  electric  lamps.     ' 

Passing  to  the  exports  of  electrical  material  from  France, 
these  for  the  yeans  191:'.,  1912  and  1911  are  shown' 
below  :  — 


French  Exports  of  Electrical  Material, 


l!)l:{. 


191 -2. 


i!»n. 


Carbons  for  electrical    and   in- 
dustrial uses 
Incandescent  lamps 
Dynamos  and  transformers     ... 

Electrical  apparatus      

Dynamo  p»ts     ... 
Armatures  and  component  parts 
Insulated  wires  and  cable!! 
Arc  lamps 

Magnets 

Accumulators  and  parts  of  same 

Resulting,  no  doubt,  from  the  growing  demand  for  elec- 
trodes for  electrotechnical  purposes,  the  exports  of  carbons 
from  France  have  shown  a  steadily  expanding  tendency.  In 
the  case  of  the  insulated  wire  and  cable  industry,  the  trade 
showed  an   improvement  over   I'.Hi,  although    the  export 


ei28.200 

£311,140 

£210,C,I6 

71,520 

64.760 

6,s  (00 

164,600 

ll9,.->20 

1N6,720 

583,180 

122,960 

369,2S0 

40 

120 

2.SII 

98,400 

i:u,.->6o 

1  lO.KSO 

136.610 

118,200 

112,200 

11,920 

4.3,180 

123,010 

160 

40 

10 

20,920 

23  560 

16,760 

total  recorded  in  1911  was  not  reached.  The  decrease  in 
arc  lamp  shipments  finds  its  explanation  in  the  increasing 
favour  that  is  being  shown  towards  high-intensity  low- 
CDnsumption  metal-filament  lamps.  It  is  unnecessary  to 
consider  the  tables  further,  as,  after  all,  figures  relating  to 
imports  and  exports  have  only  a  relative  value.  M. 
Hillairet  endeavoured  to  supplement  them  by  an  estimate, 
or  rather  an  under-estimate,  as  he  termed  it,  of  the  annual 
production  of  the  French  electrical  industry,  his  figures 
being  as  follows  :  — 

Dynamos,  transformers.  Arc £2,664,000 

Electric  lamps  and  fittings     2,6SO,000 

Electric  wires,  cables  and  materials  for  mains  1,600,000 
Telegraph,  telephone  and  electrical  measur- 
ing instruments 1,040,000 

Accumulators,  primary  batteries,  insulators 

and  miscellaneous  material       856,000 

£8,810,000 

In  M.  Hiilairet's  opinion  these  figures  show  that,  with  a 
full  determination,  combined  with  suitable  action,  some  form 
of  common  objective  between  manufacturers,  a  wide  view  of 
commercial  opportunities,  a  desire  to  meet  the  wishes  and 
requirements  of  consumers,  and  with  suitable  endeavours  to 
educate  and  instruct  the  latter  in  modern  applications  of 
electricity,  French  electrical  material  would  not  only  be  more 
widely  used  at  home,  but  would  find  its  way  into  foreign 
markets,  both  those  near  at  hand  and  distant.  In  the 
lecturer's  opinion  France  is  already  in  possession  of  all  the 
elements  necessary  for  such  an  industrial  development. 
Thirty  years  ago,  at  the  outset  of  important  applications  of 
electricity,  the  position  was  vastly  different— skOled  labour 
was  not  available  ;  raw  material  was  not  readily  forthcom- 
ing ;  dynamo  castings  and  armatures  were  made  of  cast-iron  : 
the  correct  conditions  of  their  use  were  not  known  :  and 
the  available  steels  varied  greatly  in  their  carbon  content. 
To-day,  thanks,  to  a  large  extent,  to  the  Robert  process, 
the  progress  in  steel  manufacture  at  the  Creusot  and 
Chatillon-Commentry  and  other  works  has  been  such  that 
it  is  possible  to  obtain  steel  plates  and  sheets  of  a  definite 
and  exactly  regular  thickness,  and  precise  composition  and 
quality.  The  losses  due  to  FoucaulC  currents  and  hysteresis 
can  be  accurately  determined  and  verified  by  actual  tests. 
Wire  mills  and  cable  works  are  able  to  turn  out  material  that 
will  meet  the  most  stringent  specifications.  In  a  word,  elec- 
trical engineers  now  work  in  a  well-explored  field  that  leaves 
little  or  no  scope  for  unexpected  happenings. 

France,  indeed,  the  author  claimed,  now  possesses  every- 
thing necessary  to  permit  of  the  extension  and  development 
of  the  electrical  engineering  industry  in  the  country.  He 
even  anticipated  the  statement  which  is  usually  advanced, 
that  the  cost  of  skilled  labour  in  France  is  higher  than 
in  other  countries,  by  pointing  out  that  this  was  not  so 
serious  as  it  was  usually  represented,  it  being  only,  com- 
paring one  of  the  largest  works  in  I'raucc  with  the  labour 
cost  in  <iermany,  the  difference  between  the  pfennig  and 
the  centime. 

To  make  this  clear,  it  may  be  stated  that  1  pfennig  is 
equal  to,  approximately,  1-2  centime,  and  that  our  shilling 
is  equal  to  about  104  pfennigs  or  I2;j  centimes. 

According  to  M.  Hillairet,  this  difference  can  be  dis- 
regarded, as,  in  his  opinion,  the  cost  of  labour  is  the  least 
important  of  the  elements  that  constitute  cost  of  production, 
his  estimate  of  this  being  : —Labour,  20  per  cent.,  raw 
material,  from  50  to  -00  per  cent.,  and  general  expenses, 
from  20  to  30  per  cent. 

What  the  lecturer  considered  a  much  more  important 
matter  was  the  impetus  that  the  improvement  in  technical 
methods  was  giving  to  practical  applications  of  electricity. 
( )riginally,  electrical  engineering  work  was  carried  on  very 
much  in  an  empirical  rulc-of-thumb  fashion,  which  has  been 
largely  overcome,  and  .M.  Hillairet  looks  forward,  in  the  not 
far  distant  future,  to  seeing  technical  edncatiou  included  in 
the  curriculum  of  French  Universities. 

The  first  electro-technical  institute  on  French  lines  was 
that  which,  thanks  to  the  liberality  of  M.  Montefiore  Levy, 
was  established  in  Liege  (Belgium),  and  at  the  head  of 
which  is  M.  Eric  Gerard,  whose  teaching  has  had  very 
valuable  and  far-reaching  results,  his  students  coming 
from  all  countries.  The  Liege  Institute  has,  as  a  matter 
of  fact,  served  as  the  model  for  those  that  ha\e  since  l)€en 
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started  in  France :  —The  Ecole  Centrale,  the  electro- 
technical  schools  at  Grenoble,  Lille  and  Nancy,  the  Labo- 
ratory and  the  Ecole  Superieure  d'Electricito,  of  Paris,  and 
the  Ecole  de  Physique  et  de  Chimie.  It  is  from  these 
schools  that  the  Freuch  electrical  engineering  industry  is 
receiving  a  constant  stream  of  professional  recruits. 

Capital,  raw  material,  skilled  workmen  and  managers,  and 
commercial  leaders— France  is  now  well  supplied  in  all 
these  sections  of  the  problem.  The  concentration  of  each 
of  these  elements  in  a  common  effort  should,  he  considers, 
give  the  French  electrical  engineering  industry  a  prominent 
position  in  the  world's  markets. 

Commenting  on  M.  Hillairet's  address,  M.  Dieudonne,  in 
La  Lttmiere  Elect riqtie,  draws  attention  to  some  points  in 
connection  with  which  France  is  not  on  a  level  with 
Germany,  which  country  has  hitherto  proved  the  principal 
competitor  in  this  industry.  The  support  given  to  new 
undertakings  by  the  banks  in  Germany  is  superior  to  that 
in  France  :  the  German  patent  laws,  too,  are  better,  while, 
from  the  point  of  view  of  commercialism  and  salesmanship, 
the  Germans  have  shown  that  they  have  nothing  to  learn 
from  other  countries,  but  in  this  department  set  an  example 
which  could  be  advantageously  followed  in  France.  The 
success  of  German  electrical  engineering  concerns,  in  M. 
Dieudonnt's  opinion,  is  due  more  to  active  commercial 
enterprise  than  to  superior  technical  knowledge  and  skill. 
Indeed,  he  does  not  consider  that  the  latter  is  up  to  the 
French  level ;  it  may  be  more  sectionised  and  specialised  in 
Germany,  but  while  he  is  not  an  advocate  of  too  wide  a 
course  of  training,  he  holds  the  view  that  too  much 
specialising  in  one  branch  will  eventually  lead  to  a 
drying-up  of  the  springs  of  reasoning  and  observation,  and 
80  hinder  technical  progress. 

Turning  to  another  aspect  of  the  subject,  M.  Dieudonnu 
points  out  that  on  the  termination  of  the  war,  French 
electrical  engineers  will  have  an  excellent  opportunity  of 
demonstrating  that  they  are  in  a  position  to  cope  with  the 
demands  that  are  sure  to  be  made  upon  them  to  replace 
the  central  stations  and  other  electrical  installations  that 
have  been  damaged  or  destroyed  during  the  hostilities  with 
model  plants,  constructed  in  accordance  with  carefully- 
prepared  designs  and  plans,  and  equipped  with  the  most 
up-to-date  machinery. 


REVIEWS. 


The    Electron     Thmnj    of    Matter.      By    Prof.    0.    W. 

RioHAEBSox.      Cambridge  :    University    Press.      Price 

18s.  net. 

There  are  two  kinds  of  physicists,  practical  and  theo- 
retical, but  there  is,  or  should  be,  only  one  kind  of  engineer, 
the  practical.  That  is  to  say,  the  practical  and  theoretical 
are  not  distinct,  as  they  may  be  in  physics.  So  that  the 
engineer  is  always  on  the  loDk-ont  when  he  reads  a  book 
sach  as  this  one,  which  deals  chiefly  with  the  theory  of  its 
subject,  carefully  to  pick  out  and  lay  to  one  side  what  he 
considers  the  more  or  less  hypothetical  portions,  and  to  take 
a  firm  grip  of  those  parts  which  promise  help  or  advantages 
in  actual  application.  What  the  future  may  bring  forth  to 
the  practical  man  out  of  the  mysteries  of  atomic  astronomy 
is  problematical,  but  thip  much  can  be  said  with  certainty, 
that  there  are  vast  reservoirs  of  latent  energy  locked  up  in 
atomic  structures,  and  these  structures  also  hold  secrets 
concerniug  the  origin  of  electricity,  gravitation  and  matter. 
And  it  seems  impossible,  in  view  of  such  certainties,  that 
the  engineer  of  to-day  can  afi'ord  to  pass  by,  without  trying 
to  sieve  all  that  is  worth  ha\ing  from  the  labours  of  those 
engaged  in  this  department  of  knowledge  and  other  allied 
branches  of  pure  science. 

Therefore  this  important  work  by  Prof.  Richardson, 
while  it  contains  too  much  of  the  hypothetical  and  theoretical 
for  most  practical  men,  yet  also  contiins  much  that  is  of 
interest  to  him. 

It  is  based  upon  a  course  of  lectures  delivered  to  graduate 
students  at  Princeton  University.  It  is,  therefore,  not  an 
elementary  book,  and  is  thus  of  little  use  to  those  whose 


knowledge  of  the  facts  of  radioactivity  is  of  a  more  or  less 
rudimentary  nature.  Nor  is  it  experimental  in  character, 
for  it  endeavours  to  deal  with  known  quantities  and  to 
amplify  and  extend  them  by  the  tools  of  mathematics.  The 
writer  in  general  tries  to  indicate  the  extent  to  which  the 
fundamental  facts  of  physical  science  may  be  co-ordinated 
by  means  of  the  conception  of  the  electron  and  the  laws  of 
electrodynamics ;  and  with  this  purpose  in  view,  in  con- 
sideration of  the  immense  field  covered  by  the  subject,  he 
has  chosen  for  the  topics  to  be  discussed  those  which  seem 
of  most  importance  and  interest  at  the  present  time. 
References  to  scientific  papers  and  other  works  are  given 
wherever  necessary. 

A  considerable  portion  of  the  book  is  occupied  by  a  treat- 
ment of  the  more  elementary  matters,  this  treatment, 
however,  being  mathematical  throughout.  It  opens  with 
a  chapter  on  the  origin  of  the  electron  theory,  and  then 
goes  on  to  consider  electric  intensity  and  potential,  dielectric 
media,  magnetism,  electromagnetism,  electromagnetic  waves, 
dispersion,  absorption  and  selective  reflection. 

In  Chapter  IX  the  fundamental  equations  of  the  electron 
theory  are  taken  in  hand.  Then  there  is  an  important 
chapter  on  the  tether,  in  which  the  question  whether 
the  ather  is  at  rest  in  the  neighbourhood  of  moving  bodies 
is  disc  itsed,  the  Michelson  and  Morley  experiment  being 
described  with  its  negative  result  and  the  speculative 
hypotheses  to  explain  this  result.  The  author  mentions 
that  there  is  no  experimental  evidence  of  any  optical  effects 
arising  from  the  motion  of  matter  relative  to  aether  or  to 
space,  and  he  is  therefore  tempted  to  inquire  whether  it  is 
really  necessary  to  postulate  an  sether  for  the  propagation  of 
electrical  and  optical  effects.  He  discusses  at  length  the 
principle  of  relativity,  and  reviews  the  bearing  of  the  principle 
on  the  question  of  the  existence  of  a  Inminiferons  aHher. 
He  arrives  at  the  conclusion  that  it  furnishes  no  evidence 
for  or  against  the  existence  of  an  a?ther,  and  it  denies  the 
possibility  of  determining  the  motion  of  such  a  fluid, 
supposing  it  to  exist. 

The  chapter  on  "Radiation  and  Temperature  "  is  very 
complete,  and  goes  well  into  the  mathematics  of  the  subject, 
including  dissertations  on  Stefan's  Law,  Wien's  Law,  the 
formula  of  Rayleigh  and  .leans,  Planck's  Law,  and  so  on. 

Perhaps  one  of  the  most  important  parts  of  the  book 
deals  with  the  equilibrium  theory  of  electronic  conductors. 
This  subject  is  brimful  of  interest  and  latent  possibilities. 
Much  experimental  work  has  been  done  upon  it,  but  a  vast 
amount  more  remains  to  be  done.  The  author  takes  the" 
few  laws  which  experiment  shows  to  be  true,  and,  assuming 
that  the  emission  of  electrons  from  elementary  and  com- 
pound substances  is  a  purely  thermal  effect,  sets  out  to  dis- 
cover what  laws  such  a  phenomenon  should  be  expected  to 
obey. 

Chapter  XXI  on  the  structure  of  the  atom  reviews  most 
of  what  is  known  about  the  matter  up  to  date,  and  it  specially 
deals  with  the  stability  of  electronic  systems  under  various 
hypotheses  regarding  the  unknown  positive  element. 

A  chapter  on  "Gravitation,"  that  most  elusive  of  the 
mysteries  of  matter,  closes  the  book.  The  author  truly  says 
that,  paradoxical  though  it  may  seem,  it  is  quite  likely 
that  one  of  the  chief  diflSculties  in  the  way  of  a  physical 
theory  of  gravitation  lies  in  the  extreme  simplicity  of  known 
laws  of  gravitational  action,  and  that  any  addition  to  our 
knowledge  of  it  by  experiment  is  scarcely  to  be  hoped  for 
on  account  of  the  smallness  of  the  forces  concerned  ;  these 
are  large  enough  when  we  deal  with  the  enormous  aggrega- 
tions of  matter  familiar  to  astronomy,  but  they  are  exceed- 
ingly small  with  masses  which  can  be  controlled  in  the 
laboratory. — AV.  J.  C. 


The  ISadtrirar.  By  A.  tlowANS  Wuytk  and  T.  C. 
Elder.  London  :  The  Electrical  Press,  Ltd.  Price  Is. 
net. 

Tills  is  "a  reasoned  statement  of  the  true  strategy  in- 
volved in  the  '  War  upon  Gei'many's  Trade,'  "  and  is  in- 
tended to  show,  without  political  or  party  motive,  what 
measures  are  necessary  in  order  to  organise  victory  in  the 
commei-cial  campaign  as,  we  hope  and  believe,  it  is  being 
organised  in  the  military  struggle.     That  success  can  never 
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be  attained  hy  merely  proclaiming,  and  again  proclaiming, 
commercial  warfare  is  a  fact  to  which  we  have  repeatedly 
called  attention  in  these  pages,  and  the  authors  drive  it  home 
with  forceful  argument  and  literary  skill.  The  keynote  of 
the  book  is  unity  of  purpose — we  had  almost  said  co-opera- 
tion— but  it  is  something  more  than  is  conveyed  by  that 
expression  ;  energetic  action  on  the  part  of  the  Government 
in  support  of  the  manufacturing  industries,  with  a  view  to 
providing  security  for  capital  invested  in  new  industries  and 
extensions  of  existing  undertakings,  statutory  provision  to 
ensure  that  all  public  money  raised  in  Great  Britain  shall  be 
spent  in  Great  Britain,  improved  methods  of  salesmanship, 
and  the  practical  support  of  the  workers  and  their  repre- 
sentatives, are  the  principal  features  of  the  authors'  plan  of 
campaign.  While  their  proposals  are  not  new  in  principle, 
having  been  advocated  in  our  own  columns,  for  example, 
for  years,  their  book  provides  an  admirable  review  of  the 
present  situation  and  of  the  requirements  of  the  future, 
bringing  together  in  a  handy  form  the  powerful  arguments 
which  have  hitherto  fallen  on  deaf  ears,  and  concentrating 
their  collective  weight  upon  the  mind  of  the  reader.  The 
question  of  a  protective  tariff  inevitably  crops  up  in  the 
course  of  the  work,  but  is  dismissed  as  being  at  present 
hopelessly  entangled  with  party  politics  ;  there  are  not  want- 
ing signs,  however,  that  even  strong  upholders  of  Free  Trade 
are  willing,  in  view  of  the  unprecedented  circumstances, 
to  modify  their  views,  and  to  accept  the  principle  of  a 
special  tariff  designed  to  prevent  the  flooding  of  our  market 
with  German  goods  at  knock-out  prices  when  peace  is 
restored.  The  fact  that  the  Board  of  Trade  at  an  early 
stage  vigorously  (if  inexpertly)  embarked  upon  the  com- 
mercial war  is  welcomed  as  an  indication  that  the  policy  of 
laissez  faire  with  regard  to  British  manufactures  has  been 
abandoned,  and  we  may  add  that  the  decision  of  the 
Government  to  provide  capital  for  the  establishment  of  dye 
manufactories  in  this  country  marks  a  new  era  in  this 
respect.  We  hope  the  book  will  be  widely  read,  and  will 
stimulate  its  readers  to  be  up  and  doing — not  merely 
"  killing  Kruger  "  with  their  mouths. 


reliable  and  satisfactory  set  of  conditions."  We  know  that 
both  water  pipes  and  submerged  copper  plates  have  been 
used  as  "  earth  "  in  mines,  and  in  either  case  with 
disastrous  results.  The  whole  subject  of  earthing  should 
be  thoroughly  ventilated,  especially  in  a  book  of  this  nature. 
Again,  we  should  hesitate  to  recommend  any  colliery 
manager  to  install  the  "  lightning  arrester "  shown  in 
fig.  0,  on  any  overhead  system  of  wiring.  The  greater 
part  of  Chapter  III  is  devoted  to  the  u.c.  dynamo,  and 
the  three-phase  machine  is  dismissed  in  about  two 
pages.  The  illustration  on  page  56  described  as  a 
"consequent"  pole  type  might  be  better  named,  and 
we  would  point  out  that  "Parson's  turbine" 
should  be  spelt  Parsons  ;  in  connection  with  steam 
turbines  the  test  "  by  Prof.  Ewing,  of  Cambridge  (which) 
gave  a  steam  consumption  of  2 r2  lb.  per  electrical  horse- 
power-hour "  is  rather  ancient  history,  and  we  question 
whether  even  a  colliery  manager  would  be  satisfied  with  this 
consumption.  The  chapter  on  motors  is  also  weak,  very 
little  attention  being  given  to  three-phase  machines  or 
switchgear.  (ieneraliy  speaking,  the  work  is  weak  and  more 
or  less  out  of  date  from  an  electrical  point  of  view,  and  deals" 
more  with  the  mechanical  application  of  electricity  :  on  the 
whole,  here  it  is  good,  especially  in  the  parts  dealing  with 
pumping,  haulage,  coal-cutting  and  underground  conveyors. 
But  is  this  what  the  colliery  manager  or  engineer  wants  ? 
We  venture  to  think  he  is  in  search  of  a  little  more 
insight  into  constructive  details,  and  the  elucidation  of 
the  mysteries  of  three-phase  machines,  seeing  that  these  are 
now  in  fashion  at  modern  collieries.  To  the  student  it 
undoubtedly  forms  a  valuable  text-book,  and  the  several 
worked-out  numerical  examples  and  the  questions  at  the  end 
of  each  chapter  lend  an  added  interest.  There  is  room  for 
the  work — it  is,  in  fact,  badly  wanted— the  plan  of  the  book 
is  good  and  very  mu  :h  thit  is  contained  in  it  is  good,  but 
we  do  think  that  the  electrical  portion  might  with  advantage 
be  thoroughly  revised  and  rewritten  before  a  further  edition 
is  issued. 


Ekdrkal  Practire  in  Collieries.  Iiy  Daniel  Burns, 
M.Inst.M.E.  London  :  Chas.  Griffin  &  Co.,  Ltd.  Price 
7s.  (id.  net. 

That  there  is  a  demand  for  a  practical  treatise  dealing 
with  the  very  important  question  of  electrical  engineering 
in  mines  is  evidenced  by  the  fact  that  this  book,  first  pub- 
lished in  1903,  is  now  in  its  fourth  edition,  and  we  quite 
agree  with  the  author  that  "  the  application  of  electricity 
to  mining  operations  extends  with  such  rapidity  that  it  is 
no  easy  task  to  keep  a  text-book  in  line  with  growing  prac- 
tice." The  work  is  divided  into  ten  chapters,  dealing  re- 
spectively with  units  of  measurement,  &c. ;  theory  of  the 
dynamo  ;  the  dynamo  ;  motors  ;  Ughting  ;  pumping  ; 
haulage  ;  coal  cutting  -,  underground  conveyors  ;  and  mis- 
cellaneous matters. 

In  our  review  of  the:  last  edition  we  suggested  that  the 
electrical  portion  of  the  work  might  with  advantage  be 
improved,  and  we  are  sorry  to  note  that  the  suggestion  has 
not  been  acted  upon :  in  the  present  edition  there  are 
several  illustration.s  of  machines  of  a  bygone  ago  which 
we  should  like  to  see  replaced  by  more  up-to-date 
illustrations  of  representative  machines.  We  think  also, 
in  view  of  the  very  great  importance  of  the  subject,  that 
the  question  of  "  earthinu  "  might  be  more  thoroughly 
dealt  with.  We  can  quite  imagine  a  colliery  manager 
or  colliery  engineer  searching  for  illuinination  on 
this  p.)int,  and  not  being  much  wi-or  after  a  search 
in  the  present  work,  and  we  are  convinced  that  few 
colliery  managers  or  engineers  thoroughly  understand 
"earthing."  The  author  liimself  admits  that  the  "whole 
question  of  earthing  is  ...  a  most  important  one,  and 
must  be  so  regarded  by  the  responsible  person,  and  '  an 
efficient  earth  is  not  so  easily  obtained  in  a  colliery  as  many 
persons  imagine'";  with  this  we  thoroughly  agree,  and, 
therefore,  we  question  very  much  whether  the  author  gots 
far  enough  when  he  says  "short  of  a  connection  to  a  line 
of  water  pipes  or  a  copper  plate  of  considerable  area  sub- 
merged in  water,   it  is   difficult   to  obtain   an  absolute]? 


TELEPHONE    TROUBLES    IN    THE 
TROPICS. 


The  following  difiuesion  took  place  at  the  iNsriTtrioN  oi- 
Electbical  Enginekbs  on  Mr.  Llewellyn  Preece's  paper  on  the 
above  anbject,  an  abstract  of  which  appeared  in  our  issue  of 
April  9  th,  pagre  .".08. 

Sib  John  6a vet  said  he  had  had  some  experience  of  trouble 
in  30°  or  40°  South  latitude,  where  there  were  heavy  storms,  which 
fortunately  only  had  J-mile  front  and  swept  away  everythine  in 
front  of  them.  Then  there  was  trouble  with  a  bird  which  built 
its  nest  between  the  rross-arms,  and  the  nest  beinpr  soaked  with 
moi<ture  caused  short-circuits.  To  overcome  this  trouble  an 
arrangement  of  vertical  wires  was  introduced  between  the  arms 
which  obstructed  the  entrance  to  the  nest.  Spiders  were  also 
troublesome  ;  there  were  innumerable  small  spiders  whose  webs 
swept  across  the  wires  from  pole  to  pole  and  caused  short-circuits. 
It  had  been  sugerested  that  they  should  be  swept  off,  but  the  mile- 
age ran  into  thousands.  Five  species  of  beetle  in  the  Argentine 
perforated  the  lead  covering  of  cables  to  lay  eggs,  but  did  not  go 
into  the  paper.  The  author  favoured  filling  joints  with  compound, 
which  was  common  in  the  State?,  but  not  in  England  or  South 
'  nerica  :  it  was  almost  impossible  to  get  an  insulating  material 
CO  expand  in  unison  with  the  lead,  and  there  was  the  dan<rer  of 
moisture  entering.  As  regarded  staff,  the  loquacity  of  the  South 
American,  who  would  exchange  compliments  with  the  operators, 
eeriously  delayed  the  services. 

Mb.  W.  Cook  said  it  was  difficult  to  diBcnes  the  relative  merits 
of  apparatus  nnlcFS  the  conditions  were  epeoifiad.  He  could  not 
understand  the  author's  attitude  to  the  common-battery  system — 
no  satisfactory  service  could  be  given  when  the  insulation  was 
so  low  that  the  common-battery  syftcm  could  not  be  Ufod  ;  the 
author  was  also  not  (|uite  right  ia  regard  to  Atahommedan  women 
operators,  as  these  were  employed  in  Constantinople,  the  only  oon- 
ce'sion  to  them  being  a  head  covering,  lie  was  glad  to  see  the 
remarks  in  regard  to  filled  j  linte,  as  money  was  often  loet  by  pump- 
in;  air  into  the  cable,  ,Vc  ;  poles  made  from  discarded  steel  rails  gave 
8  .tisfsi  tory  results,  and  he  had  used  concrete  poles  costing  half 
as  much  as  Hiuiiltin  poles.  The  lirst  cost  of  oovercl  work  was 
often  more  than  compensated  for  by  decreased  maintenance.  As 
regarded  humidity,  .-iome  Scarborough  records  appeared  to  be  almost 
as  bid  as  those  mentioned  ;  at  Falmonth  !<0  per  cent,  was  recorded 
regularly  in  the  early  mornings  of  July  and  August. 

Mu.  W.  Slin'GO,  referring  to  the  author's  remarks  on  the  magneto 
system,  said  the  central- battery  system  had  proved  its  reliability 
and  utility  in  service,  and  if  difficulties  arose  steps  should  be  taken 
to  overcome  them.    The  automatic  eystem  seemed  the  moat  appro- 
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priate  in  a  place  where  there  wa8  language  difficulty,  and  it  was 
not  more  diffioult  to  maintain  than  the  oommon-battery  system. 
Enamelled  coils  were  being-  tried  by  the  G.P.O.,  after  being 
subjected  to  rigorous  tests.  An  automatic  telephone  for  700  lines 
had  been  iubtalled  at  Simla,  and  found  more  popular  and  rapid 
in  service  than  the  old  system,  and  this  was  to  be  extended. 

Mb.  J.  E.  Kingsbury  said  he  had  thought  that  experience  with 
enamelled  wire  would  have  enabled  some  troubles  to  be  got 
over ;  as  an  instance,  he  cited  the  case  of  wool-oovering  of  a 
multiple  switchboard  cable,  which  was  attacked  by  moths.  He 
agreed  with  the  author's  remarks  on  solid  joints  ;  air  drying-ou'; 
was  something  of  a  luxury.  Trouble  arose  at  the  j  Dints,  and  the 
solid  joint  appeared  to  get  over  the  difficulty.  The  author  appeared 
to  be  taking  the  risk  of  allowing  primitive  man  to  put  up  with 
primitive  appliances. 

Mb.  Weightmax  said  troubles  due  to  heat  and  humidity  were 
most  felt  when  such  conditions  were  practically  constant  through- 
out the  year.  Red  fibre,  leather  and  uralite  used  in  home  practice 
were  quite  unsuitable  in  the  tropics,  although  there  were  areas  in 
the  tropics  which  were  infinitely  better  from  the  insulation  point 
of  view  than  the  temperate  zone. 

Mb.  Laidlaw  remirked  that  the  paper  covered  two-thirds  of  the 
globa.  Did  the  author  mean  that  the  type  of  fquipment  men- 
tioned would  bs  suitable  for  all  localities  .'  Possibly  teak  was  the 
best  wood  for  use  in  the  tropics.  If  wires  were  run  through  trees, 
it  was  possible  that  the  common-battery  would  not  work  at  all, 
bat  even  with  poor  insulation  some  sort  of  service  could  be 
obtained  with  a  mageto  system  ;  each  case  must  be  decided  on  its 
merits.  The  author  did  not  prove  that  enamelled  wire  was 
wrong,  and  probably  in  moist  places  the  coils  could  be  sealed  up 
and  so  protected. 

Mb.  a.  J.  STriius  had  always  been  impressed  with  the  difficulty 
of  getting  an  accurate  idea  of  the  troubles  of  engineers  in  the 
Colonies  and  tropics.  If  they  would  carefully  report  their  diffi- 
culties, engineers  at  home  could  probably  assist  them.  He  believed 
it  was  usual  in  the  States  to  have  special  magneto  extensions  for 
long  distances  :  they  did  not  attempt  to  use  the  oommon-battery 
system  for  that  purpose. 

Me.  Mc  Alpine  said  lines  which  followed  tropical  coasts,  snbjaot 
to  monsoons,  were  encrusted  with  salt  all  the  time.  Iron  had  to 
be  replaced  by  teak,  and  owing  to  the  rapid  corrosion  of  iron  wire 
400-lb.  copper-wire  was  used.  Copper-clad  steel  wire  had  been 
tried,  but  its  life  was  leas  than  three  months.  Washing  was  the 
best  way  to  get  rid  of  the  salt ;  oiling  seemed  to  increase  the 
trouble.  In  a  hill  country  other  extremes  were  met  ;  it  was  very 
dry,  bat  owing  to  the  contour  of  the  land  long  spans  were  neces- 
sary, eight  poles  to  the  mile,  and  a  wire  spacing  of  24  in.  vertic- 
ally. Transportation  facilities  affected  the  type  of  pole  used  ; 
he  had  used  Hamilton  steel  poles,  and  found  old  railway  rail  poles 
cheaper  locally  than  any  others.  One  difficulty  in  the  introduction 
of  new  things  in  native  country  was  the  local  jealousy  ;  if  a  new 
instrument  was  installed  for  a  subscriber  aU  the  other  instruments 
developed  mysterious  faults  and  would  have  to  be  replaced.  He 
had  tried  many  varieties  of  enamelled  wire,  and  in  every  case  it 
broke  down  in  a  few  weeks. 

Mb.  H.  Laws  Webb  said  it  was  idle  to  discuss  the  type  of 
central  office  equipment  if  they  did  not  know  the  number  of  sub- 
scribers and  probable  growth  of  the  system.  Troubles  were  due 
to  the  climate,  to  neglect  of  standard  practice,  and  to  the  sub- 
ordinate position  of  the  telephone,  owing  to  its  bsing  under 
Gjvernmant  control.  Many  difficulties  would  be  overcome  by 
using  aeriil  cable,  and  this  was  nearly  as  cheap  in  the  case  of 
several  wires  as  open  lines.  Steel  cased  instruments  might  be  used. 
He  asked  whether  the  author  had  noted  rough  usage  of  the 
apparatus,  and  suggested  that  ignorance  of  the  subscribers  was  due 
to  neglect  in  not  educating  them.  In  Constantinople  they  were 
rather  surprised  to  find  that  Mahommedan  girls  had  offered  to  hi 
operators.  He  believed  that  glass  insulators  were  largely  used  in 
the  States. 

Mb.  G.  H.  Nash  thought  that  every  engineer  in  the  tropics 
formed  his  own  opinion  because  there  was  no  central  point  of 
information.  There  were  hundreds  of  questions  involved  in 
design,  to  which  answers  were  required  by  the  manufacturers.^ 

Mb.  Walker  considered  that  microphones  should  be  damp  p'roof 
in  all  cases,  as  the  diaphragms  got  damp  and  dull.  Aerial  cable 
was  eminently  suitable  for  long-distance  work,  and  almost  as 
cheap  as  opm  circuits.  Oil  in  insulators  got  coated  with  dust,  and 
oil  insulators  were  no  better  than  double-petticoated  insulators  in 
India. 

Mb.  H.  Hareisok  said  they  were  getting  over  the  difficulty  of 
evenly  coating  enamelled  wire,  and  such  wire,  silk-ooated  and 
impregnated,  was  being  used  in  telephone  instruments  with 
success.     ~ 

Mb.  Sembt  said  he  believed  in  metal  casing  for  instrnments, 
but  care  had  to  be  used  to  avoid  rust.  Fibre,  ebonite  and  hard 
rubber  insulation  gave  trouble  in  the  tropics  ;  the  receiver  should 
have  a  metal  cap  ;  and  all  pole  pieces  should  be  lacquered  to 
prevent  rust  from  tonching  the  diaphragm. 

The  author,  in  replying,  said  the  paper  referred  to  really  tropical 
countries,  such  as  Uganda,  the  Malay  States,  i:.,  which  were 
forest  regions.  In  no  case  were  the  switchboards  really  compar 
able  in  si  z  3  with  English  boards;  the  largest  would  be  for  1,500 
lines,  and  the  usual  siz3 — say,  500  or  600  lines.  This  made  all  the 
difference  in  the  choice  of  eystem,  and  perhaps  this  condition  had 
not  been  made  clear.  Mr.  Alexander  Siemens  said  that  for  the 
Indo-European  telegraph  lines  iron  poles  were  used,  and  to  protect 
them  from  wandering  camels  a  trench  was  dug  round  the  base  of 
the  pole  and  the  excavated  material  heaped  up  in  conical  form 
round  the  pole  in  the  centre  ;  this  practice  was  also  followed  in 
the  Soudan. 


CORRECTING    ERRORS    IN    POWER 
MEASUREMENT  BY  THE  TWO-WATTMETER 
METHOD.  -^ 


The  extensive  and  ever-extending  use  of  three-phas«  current 
renders  its  correct  measurement  by  commercial  instruments  a 
matter  of  great  importance.  Improvements  in  wattmeter  and 
watt-hour  meter  construction  and  testing  have  been  such  that 
errors  of  instrument-law  and  calibration  are  easily  kept  within 
narrow  limits  prescribed  by  statute  and  the  needs  of  practice. 
Where,  as  is  usually  the  case,  a  two-element  meter  is  used  to 
measure  three-phase  power  by  the  two-wattmeter  method,  incorrect 
connections  are  frequently  made,  and  these,  if  undetected,  introduce 
errors  far  in  excess  of  those  dependent  on  inherent  defects  in  the 
instrument  itself.  The  increasing  energy  demand  of  industrial 
consumers  and  the  extending  use  of  high-tension  distribution 
combine  to  increase  the  risk  of  mistaken  connections,  for  both 
current  and  pressure  transformers  are  used  between  high-tension, 
heavy  current  networks  and  three-phase  meters,  and  in  a  circuit, 
as  shown  in  fig.  1,  there  are  no  fewer  than  27  possible  permutations 
of  meter  connections,  only  one  of  which  yields  accurate  readings 
under  all  conditions.     As  shown  by  the  subjoined  table  and  the 


Permutation. 
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curves  in  fig.  3,  there  are  10  permutations  which  yield  correct 
meter  readings  at  one  particular  power  factor,  and  the  danger  is 
that  a  wireman  who  makes  some  mistake  in  connections,  evident 
by  the  faulty  running  of  the  meter,  may  then  commence  to  inter- 


change leads  (instead  of  tracing  all  leads  back  to  the  mains),  and 
thus  hit  on  a  permutation  which  gives  appioximately  or  even 
absolutely  correct  readings  (within  the  limits  of  instrument  error) 
at  the  particular  power  factor  of  the  load  tested,  while  leading  to 
very  erroneous  readings  at  other  power  factors.     The  connections 
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ehown  in  &g,  1,  and  these  alone,  are  correct  for  a  double-element 
three-phase  meter  using  current  and  preaeure  transformers.  With 
correct  pressure  connections,  and  with  each  of  the  five  incorrect 
permutations  of  pressure  connections  shown  in  fig.  2  UI — VI), 
there  are  four  possible  arrangements  of  the  current  connections, 
viz.  :  Correct ;  phase  u  reversed  ;  phase  b  reversed  ;  both  a  and  b 
reversed.  In  the  table  and  fig.  3,  those  three  cases  are  also  taken 
into  consideration  in  which,  the  pressure  connections  being  correct, 
each  pressure  phase  in  turn  is  broken. 

With  correct  meter  connections,  and  assuming  (what  is  sensibly 
the  case  in  practice)  that  load  and  pressure  are  balanced  between 
phases,  the  meter  reading  is  proportional  to  the  product  ■>/  3  I  E  cos  v 
— where  i  and  E  =  effective  current  and  pressure  per  phase  and 
COS  <p  =  power   factor  of  demand.      The  ratio   n  of   the  actual 


Fig.  2. 

reading  to  the  true  reading  iu  each  of  the  27  permutations  specified 
above,  is  shown  in  the  foregoing  table.*  In  columns  2,  3  and  i  are 
shown  which  pressure  phases  are  actually  connected  to  the 
terminals  which  should  carry  phases  a,  b,  c. 

Columns  5  and  G  indicate  the  direction  of  current  fiow  in  current 
coils,  phase  a  and  4,  +  denoting  correct  and  —  denoting  reversed 
flow. 

Values  of  u  for  various  values  of  cos  (j>  are  shown  by  the  curves 
in  fig.  3,  the  key  numerals  attached  to  which  correspond  to  those  in 
the  above  table.  If  the  meter  reading  is  at  aU  times  zero  (as  in 
permutation  II,  III,  IV,  cases  1  and  4),  or  if  the  reading  is  at  all 
times  negative  (as  in  cases  I — 2,  4  ;  II — 2  ;  III — 3  ;  V — 1  ;  and 
VI — 3),  the  fact  that  the  meter  connections  are  wrong  is  at  once 


paring  the  meter  reading  with  that  of  a  standard  instrument.  In 
the  10  remaining  cases,  however,  H  =  1  at  a  certain  power  factor 
which  is  :  02  in  case  V— 2  :  028  in  case  IV— 2  ;  0  5  in  cases  1—3, 
6  ;  VI— 1,  2  ;  0  76  in  case  U— 3  ;  087  in  case  V— 4  ;  and  VO  in 
cases  III— 2  and  IV — 3.  At  all  other  power  factors  the  reading 
differs  from  that  of  the  standard  meter,  hence,  by  testing  at  say 
10  and  0'5  power  factor,  mistaken  connections  will  inevitably  be 
detected. 

When  the  load  power  factor  is  approximately  known,  the  curves 
in  fig.  3  enable  at  least  approximate  correction  to  be  made  in  the 
actual  reading  of  a  meter  found  to  be  connected  incorrectly  after 
it  hag  been  in  service  for  some  time.  At  least  the  incorrect  in- 
dication can  be  made  a  basis  for  payment  by  agreement.  In  many 
cases  the  value  of  b,  daring  comparison  with  a  standard  meter, 
gives  a  clue  to  the  mistake  made  in  the  connections,  but  in  all 
cases  of  doubt  the  latter  must  be  traced  and  checked  throughout. 
Mere  trials  of  various  interpositions  of  leads  may  yield  fortuitous 
and  misleading  accuracy  over  a  restricted  range  of  power  factors. 


RUSSIAN    CUSTOMS   DUTIES  ON   ELECTRO- 
TECHNICAL    PRODUCTS 
AND    ON    THEIR    RAW    MATERIALS. 


Until  now,  says  an  article  in  the  Russian  Government  Gazette, 
the  Russian  electrotechnical  industry  has  mostly  used  foreign 
machines,  apparatus  and  materials.  Germany  has  been  the 
principal  furnisher  of  these  to  Russia  owing  to  her  (Germany's) 
highly  developed  and  intensely  specialised  industry.  For  the 
moment  the  importation  movement  from  Germany  is  stopped,  and 
Russia  is  experiencing  a  great  shortage  in  many  articles  to  which 
the  country  has  become  accustomed,  but  the  production  of  which 
was  not  effected  at  all  in  the  country,  or  was  only  in  the  primitive 
stages.  There  is  a  widely  spread  idea  that  many  of  the  products 
of  the  electrotechnical  industry  are  not  prodnced  in  Russia 
becanea  of  the  existing  Customs  tariff.  Consequently  it  will  be 
interesting  to  explain  in  what  degree  the  action  of  the  existing 
tariff  which  was  introduced  on  February  l(;-29th,  rj06,  has 
been  effective,  whether  on  the  importation  of  foreign  products, 
chiefly  from  Germany,  or  on  the  corresponding  production  of  such 
products  in  Russia. 

Taking  the  electrotechnical  industry  comprehensively,  it  must 
be  admitted  that  some  of  its  branches  are  firmly  established  in 
Russia,  and  quite  satisfactorily  supply  the  demand,  whilst  others, 
if  established,  only  partially  supply  the  market,  and  the  balance 
wanted  is  made  good  by  a  more  of  less  important  importation. 
Of  the  goods  the  production  of  which  is  firmly  established  Russian 
industry,  we  have — 

1.  Iron  and  copper  wire,  conductors  and  cables. 

2.  Electric  accumulators. 

3.  Telephone  and  telegraph  anparatus. 

4.  Insulating  materials,  io. — largely  porcelain  goods. 
Without    dwelling    on    the  production  of    iron  wire    which  is 

usually  employed  only  for  telegraph  and  telephone  lines,  and  is 
made  exclusively  in  Russia,  it  is  not  without  interest  to  observe 
the  relative  extent  of  the  importation  and  of  the  inland  production 


of  the  goods  named. 


Imported. 
Poode.  Roubles. 


Made  in  Russia. 
Poode.      Roublee. 


Copper  wire 

Conductors,  various     6,800 


19,200   339,000   158,000    1,707,000 


Blectrio  cables 
Electric    accumu 

lators    ... 
Telegraph  and      , 

telephone 

apparatus 

The  principal  materials  used 


318,000    U2,000   3,4110,000 

9,.50O    101,000   427,000   4,960,000 

1,600     46,000    103,000    1,673,000 

4,367,000 


Per  cent. 
Duty.  of 

Roubles       duty  to 
per  pocd.     value. 

7  r.  3.-,  c.  \ 
1 1  r.  8  J  c. 
Hi  r.  20o. 
1 7  r.  70  c. 

•'•  r.  70  c. 


C.1 
c.  I 


43 


46 


50-.1 


5,900   178,000        — 


9  r. 


9  r. 


30'C 


25-8 


in   the  production  of  the  feoodB 


named  in  the  above  table  are  copper,  lead,  and  brass.  The  duty  on 
copper  bars  is  5  roubles  per  pood,  and  the  average  price  abroad  in 
1912  was  11  roubles  per  pood,  i.f.,  i'>  per  cent.  The  duty  on 
lead  is  70  copecks  per  pood.  The  average  price  of  lead 
abroad  was  2  roubles  90  copecks  per  pood,  i  <• ,  the  duty  (([Uals 
25  per  cent,  of  the  cost.  The  duty  on  brass  depends  on  the  com- 
position of  its  manufacture,  and  ranges  between  'i  roubles  and 
7  roubles  10  copecks  per  pood  ;  and  it  works  out  at  about  i''  per 
cent,  of  the  cost,  like  the  copper  duty.  The  following  tables  show 
the  duty  on  the  raw  material  to  be  about  the  same  as  on  the 
finished  article  per  pood  :  — 

Duty  on  flaisbcd 
product. 

r.  36  c— 11  r.  S.".  o. 


Fig.  3. 

obvious,  bat  there  remain  1 1  permutations  under  which  the 
meter  runs  in  the  correct  direction  but  at  incorrect  speed.  In  the 
four  cases  I — 5,  I — 7,  V — 3  and  VI — 4,  the  reading  is  incorrect  at 
all  power  factors,  hence  the  mistake  is  at  once  disclosed  by  com- 

*  See  also  Sc/nrei:.  Klrh.  Verein  Bulletin. 


Oopp«r  wire... 

Conductors, 
various 

Eleotric  cables : 
Copper ... 
Lead 

Electric  accu- 
mulators  ... 

Telegraph  and 
telephone 
apparatus ... 


Duty  on 
material. 
6  roubles 


Per  cent. 
o(  cost. 


Per  cent, 
of  cost. 


4.-. 


45        16  r.  20  c— 17  r.  70  c. 


'0  copecks 


70 


45 
25 


26 


or.— 7r<10o.  46 


G.icnblee  70  copecks 


9  roubles 


9  roubles 


43 


4.-. 


60  3 


30'6 


26-8 
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How  the  furnieher?  of  goods  adjust  their  prices  to  the  cost  of 
oorrespondine  imported  goods  is  shown  with  regard  to  copper. 
The  average  price  of  electrolytic  copper  abroad  was  11  roubles  per 
pood.  In  Rossia  the  price  of  Enssian  produced  electrolytic  copper 
was  16  roubles  per  pood  ,  the  duty  is  5  roubles  per  pood.  Brass 
again,  which  is  sold  only  in  rods  or  bars  and  sheets,  is  usually 
dearer  than  pure  copper.  Thus,  the  price  of  average  brass  in  1912 
was  17  roubles  36  copecks  per  pood,  which,  with  a  duty  of  ti  roubles 
per  pood,  gives  us  the  cost  of  brass  as  11  roubles  36  copecks  per 
pood. 

It  is  obvious  that  foreign  factories  have  their  copper  and  brass 
much  cheaper  than  the  Russian  factories  have  them,  the  difference 
being  just  the  amount  of  the  Customs  du'y.  The  conclusion 
naturally  is  that  we  should  reduce  the  duty  on  the  raw  material 
and  increase  the  duty  on  the  finished  product  in  order  to  encourage 
home  industry. 

The  foregoing  shows  the  producers  of  the  crude  and  the  finished 
products  to  have  opposing  interests.  A  high  tariff  means  high 
prices  :  but  in  any  case  it  stimulates  the  production.  Efforts  must 
bs  directed  to  establishing  a  home  industry  built  on  raw  material 
of  home  production.  The  working  of  the  tariff  is  shown  in  con- 
nection with  copper  as  follows  :  — 

By  the  tariff  of  1891  copper  paid  3  roubles  75  copecks  per  pood. 
Whilst  the  tariff  endured — tUl  1903 — the  production  of  copper  in 
Russia  increased  when  the  price  of  copper  reached  12  roubles 
95  copecks  per  pood,  and  decreased  as  soon  as  the  cost  of  copper 
in  Russia  had  to  be  reduce!  balow  this  level  as  a  result  of  reduced 
prices  abroad. 

Data  on  existing  Russian  copper  deposits  showed  that  the  pro- 
duction of  copper  would  grow  with  the  price  of  the  metal  no 
lower  than  that  named.  The  progress  of  the  copper-producing 
industry  in  Russia  after  the  introduction  of  the  tariff  of  5  roubles 
per  pood  in  1906  is  seen  in  the  following  table  :  — 


numerous  other  constituents,  it  becomes  almost  impossible  to  esti- 
mate the  part  played  by  each. 

1913. 


Year. 

Pood?. 

Year. 

Poods. 

1903 

.564,000 

190S 

1,033,000 

1904 

6p0,000 

1909 

1,334  000 

1905 

519,000 

1910 

1,378,000 

1906 

571,000 

1911 

1,564,000 

1907 

875,000 

1912 

2,047,000 

The  quantity  of  copper  imported  is  much  lower  than  that  of  the 
national  production  ;  thus  in  1911,  the  copper  imported  amounted 
to  447,000  poods,  and  in  1912  to  429,000  poods. 

As  to  lead,  whether  for  cables  or  accumulators,  it  paid  37'5 
copecks  per  pood  by  the  1891  tariff  ;  but  by  the  1906  tariff,  now 
in  force,  it  pays  70  oopeoks  per  pood.  But  neither  tariff  has 
seriously  stimulated  the  home  production  of  lead.  When  the  tariff 
was  37'5  copecks  per  pood  the  importation  of  lead  rose  from  1 ,880,000 
poods  in  1900  to  2,839.000  poods  in  1903,  and  fell  back  to  2,468,000 
poods,  and  rose  to  2,879,000  poods,  in  1904  and  1905  respectively. 
Under  the  70  copecks  per  pood  duty  the  importation  rose  from 
1,304.000  pood  level,  to  which  it  had  fallen  in  1906,  to  3,099,000 
poods  in  1910,  fell  to  2,537,000  poods  in  1911,  rising  again  to 
2,722,000  poods  in  1912. 

If  we  remember  that  in  1912  Russia  produced  only  82,121  poods 
of  lead,  notwithstanding  the  abundant  deposits  of  lead.and  sUver- 
lead  ore  in  the  country,  the  ineffectivenes-s  of  the  duties  imposed 
becomes  obvious.  It  is  proposed  to  raise  the  import  duty  to 
1  rouble  10  copecks  par  pood.  Further,  the  Customs  duty  does  not 
sufficiently  protect  the  finer  wires  and  conductors  ;  so,  bearing  in 
mind  the  prices  of  raw  materials,  we  arrive  at  the  following  Table 
of  duties  : — 


Existing  doty 

Proposed  duty 

per  pood. 

per  pood. 

Copper- wire  from  12  mm. 

to   the  smallest  gauge    7  r.  35  c. — 11  r.  85  c. 

8  r.— 14  r. 

Conductors,  various      ...  16r.  20o. — 17  r.  70  c. 

16r.  20o.— 20r. 

Electric  cables     6  r.  70  c. 

7  r.  10  c. 

Electric  accumulators  ...            9  roubles 

14  roubles 

Telegraph  and  telephone 

apparatus        9  roubles 

30  roubles 

The  consumers'  interesf."  in  the  matter  of  reduction  in  price 
must  be  found  in  competition  inside  the  country.  The  article 
holds  out  little  hope  of  lower  values  for  raw  materials.  But  it  is 
different  with  finished  products,  such  as,  for  example,  cables  and  accu- 
mujptors.  The  existing  cable  works  in  Russia  are  syndicated  under 
the  name  of  "  Elektroprovod,"  the  leading  house  being  the  Russian 
United  Cable  Factories,  which  is  the  largest  cable  and  conductor- 
producing  concern  in  Russia.  Unfortunately  with  the  lion's  share 
of  the  business,  it  cannot  be  called  Russian.  It  exists  on  German 
capital.  The  prolnction  of  accumulators  is  similarly  circum- 
stanced. It  has  been  monopolised  recently  by  the  Russian  Tudor 
Accumulator  Factories- — a  German  concern  that  dictates  the  prices 
of  accumulators  on  the  Russian  market.  Therefore  every  new 
accumulator  factory  is  welcomed — such  as  the  Morgnlius.  of  Odessa, 
and  the  Recks,  of  Petrograd.  Government  orders  should  be  given 
in  preference  to  Russian — and  certainly  to  non-German — houses. 

Another  series  of  electrotechnical  goods,  the  production  of 
which  has  not  been  suflBciently  established  in  the  country,  is  listed 
in  the  following  table.  These  used  to  be  imported,  mostly  from 
Germany,  either  complete  or  in  parts,  to  be  assembled  in  Russian 
factories,  founded  on  German  capital. 

Respecting  dynamo  machines,  electro-motors  and  transformers 
made  in  Russia,  classified  particulars  have  not  been  received,  and  in 
the  sum  of  12,000.000  roubles  are  included  parts  of  the  respective 
items  and  discharge  mechanisms.  The  term  "  none,"  in  the  table, 
means  hardly  any,  if  any  at  aU.  It  has  been  diflScult  to  estimate  an 
average  per  cent,  of  duty  for  raw  materials  and  finished  products. 
Copper  averages  9  per  cent,  to  16  per  cent,  in  all  machines  ;  in 
transformers  it  is  20  per  cent,  to  30  per  cent.    In  view  of  the 


Average 
per 

Imported,       Made  in  Bnssia, 

Duty  per  cent,  on 

Poods.  Roubles.  Poods,  Roubles. 

pood.      value, 

Dynamo  machines 

and  eleotro- 

motors   of   all 

kinds 

217,000    5,883,0001 

8  r.  50  0.    S2'B 

Electric     t  r  an  s  - 

formers    . . 

26.000       493,000 

8  r.  50  c.    38-5 

372.000    6,376,000 

Parts   of    dynamo 
machines,    elec- 

-960,000   12,000,00 

tro    motors   and 

-5E, 

trans  formers, 

armatures,  com- 

ga  -^' 

matators,  frames, 

°2"S 

&a 

18,000       860,000. 

5g??  ,366 

ill? 

isii 

to  J,  ^  OS 

■  -  2    J 

Electric    switches. 

fase°,  rheostats, 

bells,  s'sQal    fie- 

tinss,  c&c. 

140,000    8,860,<!00        none         none 

9r.    30  7 

Electrical  measar- 

ing  apparatus  . . 

26,000    1,189,000        none         none 

9r.    27 

Electrical     incan- 

carbon — 

) 

desc.nt  lamps  . . 

30.000         —           2,186.000     335,000 

=""•',30 

metal— 

Units 

16.500,000    S,E60.000 

525.000      192.0a0 

65  r,' 

Therefore,  the  most  correct  measure  of  duty  is  obtained  by  a 
comparison  of  the  cost  of  these  goods  with  that  of  correspond- 
ing foreign,  and  eiipeciaUy  German-made,  manufactures.  This 
shows  that  the  existing  duty  of  ^  roubles  50  copecks  per  pood  is 
sufiioient  protection  for  the  production  of  high-power  dynamo 
machines  and  electromotors,  in  which  cast-iron,  iron  and  steel  are 
largely  used,  but  scarcely  protects  at  all  the  production  of  small 
(20  pood)  dynamo  machines,  electromotors,  and  transformers ; 
therefore,  the  duty  on  these  should  be  increased. 

The  production  of  electric  switches,  keys,  fuses,  sockets, 
rheostats,  bells,  ka.,  it  has  proved  impossible  hitherto  to 
establish  in  Rassia.  The  duty  of  9  roubles  per  pood  is  not  high 
enough. 

Any  production  there  is  of  electrical  measuring  apparatus  in 
Russia  is  on  a  very  small  scale  in  Petrograd  and  Warsaw.  It  is 
calculated  that  the  cost  of  production  of  the  simplest  types  of 
measuring  instruments  is  about  180  roubles  per  pood  against 
150  roubles  in  Germany  :  therefore,  an  import  duty  of  30  roubles 
per  pood  is  required  on  these  goods. 

There  are  now  two  duties  on  electric  incandescent  lamps, 
30  roubles  per  pood  with  carbon  filaments,  and  t'>5  roubles  per  pood 
with  metallic  filaments.  These  rates  are  sufficient,  making 
6  copecks  each  on  carbon-filament  lamps  and  13  on  metallic. 

The  writer  of  the  article.  Prof.  A.  Kuznetzoff,  here  furnishes  a 
table  of  the  before-mentioned  goods,  showing  the  importation  or 
protective  duty  at  present  levied  on  them  respectively,  aud  the 
duty  that  should  be  levied  in  order  to  ensure  efficient  protection. 


Dynamo  machines  and  elec- 
tric motors — all  kinds  : — 
Less  than  20  poods  weight  1 
Over        „         ..         „         >• 

Electric  transformers  J 

Parts  of  dynamo  machines, 
electric  motors  and  trans- 
formers, armatures 

Armaturesand  commutators 

Frames,  partly  copper  :— 
Less  than  20  poods  weight  \ 
0/er        „        „         „         J 

Switches,  keys,  fuses,  light- 
ning conductors,  dis- 
chargers, sockets, 
rheostats,  insulators, 
heating  apparatus,  arc 
lamps        

Electric  measuring  instru- 
ments 

Electric  incandescent  lamps  1 
with   carbon    filaments     J 

Electric  incandescent  lamps  ) 
with  metallic   filaments   / 


Existing  tariff 
per  pjod. 


8  r.  50  c. 


17  r.  70  0. 
12  r.  75  c. 

8  r.  ,50  c. 


9  roubles 

9  roubles 

30  r,  with  case 

60  r.  without  case 


Proposed  tariff 
per  pood. 


12  roubles 

8  r.  50  c. 

12  roubles 


17  r.  70  c. 
12  r.  75  0. 

12  roubles 
8  r.  50  c. 


15  roubles 

30  roubles 

30  roubles 

60  roubles 
65  r.  with  case 
90  r.  withont  case 


The  writer  concludes  his  article  with  the  observation  that 
higher  duties  alone  will  not  necessarily  create  the  desired 
industries  in  Russia.  If  not  accompanied  by  a  series  of  practical 
measures,  which  he  enumerates,  the  result,  he  says,  may  simply  be 
to  make  the  products  dearer  in  Russia. 


Prices  .idvauee.  —  The  Sterlikg  Telephone  and 

Electbic  Co.,  Ltd.,  of  210-212,  Tottenham  Court  Road,  London, 
W.,  announce  an  advance  of  10  per  cent,  in  most  of  the  prices 
given  in  the  ninth  edition  of  their  oatalogae  and  in  current 
publications. 
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MAIN  LINE    SIGNALLING    ON    RAILWAYS. 


Bv  W.  C.  .\CPIBLD. 


[Abstract  of  paper  read  before  The  Institution  of  Electrical 

Engineers  at  Birmingham,  March  31st,  1915.) 
TaK  object  of  the  system  of  block  telegraph  signalling  is  to 
prevent  more  than  one  train  being  in  the  section  between  two 
lilock  signal-boxes  on  the  same  Ime  at  the  same  time,  thus 
providing  an  adequate  interval  of  space  between  following 
trains. 

Prior  to  1875  the  block  telegraph  system  and  interlocking 
of  points  and  signal  appliances  were  worked  independently  of 
one  another,  but  a  combined  lock  and  block  system  was  intro- 
(lufe<l  which  rendered  it  impossible  for  a  signalman  to  accept 
a  second  train  until  an  electric  treadle,  oi>erated  by  the  pass- 
ing of  a  train  over  the  railway,  unlocked  the  block  instru- 
ment in  the  train-on-line  position. 

There  are  certain  limitations  to  its  adoption,  as  sufficient 
elasticity  cannot  be  obtained  in  cases  where  passenger,  goods, 
and  mineral  traffic  are  concerned.  In  goods  and  mineral 
Working  it  is  not  necessary  to  have  so  large  a  margin  between 
trains  as  in  passenger-train  working. 

To  enable  closer  working_  to  be  carried  out  a  mechanical 
arrangement  is  provided,  viz.,  the  cancel  key,  in  the  u.se  of 
which  there  is  unfortunately  no  check  ujwn  the  signalman. 
By  injudicious  use  of  this  key  several  serious  collisions  have 
occurred.    Tliis  is  the- weak  spot  in  a  lock  and  block  system. 

The  treadles  in  use  to-day  are  of  the  mercui-y  tjpe,  which 
are  far  ]ireferable  to  the  old  fonn  of  rubbing  contact.  The 
uiercury  is  containe<l  in  a  box  or  chamber,  and  is  set  in  motion 
hv  the  deflection  of  the  rail  to  which  the  treadle  is  attached. 

The  interlocking  block  is  a  form  of  lock  and  block  in  use  to 
ii  large  extent  on  the  Midland  Railway  (which  railway  it  is 
the  author's  piivilege  to  serve),  and  furnisher  the  necessai-y 
elasticity  for  passenger  and  goods  traffic.  The  insti-ument  used 
is  known  as  the  rotary  block;  the  handle  stands  normally 
vertical  in  the  "blocked  position,"  and  to  give  the  "line 
clear"  and  "train  on  line"  indications  is  moved,  in  a  ck)ck- 
wise  direction.  There  is  a  ratchet  movement  in  the  instru- 
ment to  prevent  the  handle  being  turned  in  a  reverse  direc- 
tion, and  this  prevents  a  .signal  being  given  a  second  time 
unless  the  handle  has  been  rotated  to  both  the  "line  clear" 
and  "train  on  line"  positions. 

"  Line  clear"  being  given  removes  the  electric  lock  on  the 
starting  signal  in  the  rear  section,  and  "  train  on  line  "  being 
given  drops  the  said  lock  ready  to  fall  into  position  again 
i\  hen  the  stiirting-signal  lever  in  the  rear  is  placed  to  danger. 
After  "line  clear"  has  been  given  by  the  first  movement,  the 
handle  is  then  turned  to  the  "train  on  liiui  "  position  and 
becomes  locked  in  that  position  so  that  it  cannot  be  moved 
either  forward  or  backward  until  a  releasing,  treadle,  fixed  on 
the  railway  inside  the  home  signal,  has  been  operated  by  the 
accepted  train,  after  which  the  handle  is  free  to  be  turned  to 
its  normal  and  vertical  position. 

To  prevent  the  possibility  of  "line  clear"  being  given  for 
a  train  to  approach  from  the  rear  section  whilst  the  home 
signal  is  at  "  clear,"  a  lock  is  provided  in  the  block  instru- 
ment, and  a  switch  on  the  home-signal  lever,  which  ensures 
the  home  signal  being  at  danger  before  the  handle  <if  the 
instrument  can  be  turned  from  the  blocked  or  normal  position. 
With  this  in  combination  with  rotation  mechanical  locking 
on  the  home  and  starting,  or  shunting  signals,  the  signalman 
is  compelled  to  go  through  the  operations  nece.ssary  for  pass- 
ing a  train  through  the  .section,  thereby  making  certain  that 
the  starting  signal  if  once  lowered  must  be  returned  to  the 
(liiuger  [xjsition  before  the  home  signal  can  be  used  a  second 
time. 

The.  rotation  locking  referred  to  jirovides  that  the  home 
signal  pulled  over  and  replaced  becomes  locked  until  the  start- 
ing or  shunting  signals,  where  the  latter  exist,  have  been 
pulled  over  and  replaced ;  and  upon  the  completion  of  this 
operation  the  starting  signal  is  once  more  automatically  elec- 
trically locked  by  the  advance  section,  and  is  only  relea.scd  by 
"line  clear"  being  given  from  the  advance  section  as  before 
described. 

As  it  is  necessary  to  provide  means  whereby  the  signalman 
can  wipe  out  one  or  otlier  of  the  block  indications,  press- 
butt(jns  are  provided  on  the  instruments  in  the  advance  sec- 
tion and  the  rear  section;  and  it  is  only  by  the  co-operation 
of  the  two  signalmen  pressing  their  respective  buttons  simul- 
taneously that  "line  clear"  can  be  cancelled.  Tlie  action  of 
the  two  signalmen  lifts  out  the  ratchet  lock,  and  enables  the 
handle  to  be  turned  in  a  backw.ard  dlte<'tion  to  "  line  blocked." 
Even  this  operation  cannot  be  performed  unless  the  starting 
signal  in  the  rear  is  at  danger,  and  it  thus  affords  additional 
safety  in  working. 

The  cancelling  of  "train  on  line."  which  may  be  necessary 
owing  to  an  on-coming  train  unexpectedly  having  to  be 
.shunted  in  the  lear  section,  after  permission  has  boon  given  for 
it  to  leave  that  section,  or  on  account  of  the  treadle  having 
failed  to  release  the  block  instrument,  is  ijuite  a  different 
problem.  To  prevent  the  cancel  being  used  without  a  record 
being  made,  it  is  ma.sked  by  a  glass,  which  has  to  be  broken 
before  the  cancel  button  can  be  used. 

It  is  the  practice  now  to  provide  electric  repeat<'rs  more 
generally  to  distant  signals,  irrespective  of  the  facility  with 


which  the  latter  can  l>e  seen,  in  order  to  give  the  signalman 
an  indication  of  the  working  of  the  signal.  Home,  starting, 
and  other  signals  are  also  electrically  repeated  where  they  are 
out  of  sight  of  the  signalman.  These  electric  repeaters  are 
preferably  of  the  .S-position  type,  .showing  "on,"  "off,"  and 
"fault."  Where  signal  lights  cannot  be  seen  by  the  signal- 
man at  night-time  hght  indicators,  elechically  operated  on  the 
pyrometer  system  by  the  expansion  bar  placed  over  the  flame 
of  a  signal  lamp,  are  also  provided  in  signal-boxes,  but  are 
not  at  the  present  time  generally  adopted. 

Mr.  A.  T.  Blackall  has  mentioned  a  device  for  interlocking 
the  distant  signal  with  the  block  telegraph  system  by  making 
use  of  the  electric  repeater  circuit ;  this  ensures  that  the  distant 
signal  must  have  gone  to  the  danger  position  after  the  passing 
of  one  train  and  before  the  acceptance  of  another. 

Train  stops  for  emergency  purposes  have  been  suggested 
by  the  Board  of  Trade  as  a  means  of  arresting  trains  ninning 
past  signals  at  danger.  It  is  comparatively  easy  to  provide 
them  on  electrified  railways  where  the  .speed  does  not  exceed 
40  miles  per  hour,  but  in  the  case  of  steam  railways,  or  even 
electrified  railways  where  the  speed  may  be  anything  from  40 
to  80  miles  pej  hour,  it  becomes  increasingly  ditficult  to  design 
any  appliance  of  this  type  that  will  stand  the  shock  of  impact, 
and  at  the  same  time  meet  with  the  requii-ements  of  express 
traffic  working.  No  known  automatic  train-control  apparatus 
of  the  mechanical  type  can  be  considered  to  be  satisfactory. 

The  author  suggests  that  a  cab-signalling  device  is  the  solu- 

•tion  of  the  problem;  but  it  is  considered  undesirable  for  any 

indication  beyond  an  audible  signal  to  be  given  to  the  driver. 

Probably  one  of  the  most  important  appliances  introduced 
into  railway  signalling  in  the  past  few  years  is  the  system  of 
track-circuiting  the  lines  of  railways,  the  use  of  which  has 
enabled  innumerable  difficulties  and  problems  to  be  solved, 
and  gives  very  adequate  protection  to  traffic  working  generally! 
Pj  is  used  not  only  in  automatic  and  power  signalling,  but 
also  with  very  great  advantage  in  manual  sy.stems  of  inter- 
locking, by  w-hich  it  is  pos.sible  not  only  to  utilise  the  running 
lines  to  perform  the  indication  of  the  presence  of  trains  and 
vehicles,  but  to  safeguard  such  trains  by  operating  electric 
locking  on  signals,  and  also  to  operate  electrically  signals  in 
automatic  and  semi-automatic  systems  on  such  sections  of 
railways  over  which  track  circuit  extends. 

The  essential  feature  is  a  section  of  track  insulated  at  each 
end  from  adjoining  sections  of  the  track,  each  rail  in  the 
section  being  connected  together  by  bond  wires  for  the  pur- 
po,se  of  making  a  continuous  conductor  from  one  end  of  the 
.section  to  the  other.  At  one  end  of  the  insulated  track  section 
a  battery  is  provided,  the  jwsitive  terminal  being  connected 
to  one  rail  and  the  negative  terminal  to  the  other.  At  the 
entering  end  of  the  section  a  relay  is  connected  to  the  rads  in 
a  similar  manner;  thus  a  path  is  given  from  the  batterj'  along 
the  rails  on  one  side,  through  the  relay  and  back  through  the 
rails  on  the  opposite  side  to  the  battery,  and  by  such  connec- 
tion the  relay  is  continuouslv  energised  so  long  as  the  track  is 
unoccupied.  The  presence  of  a  pair  of-  wheels  or  a  train  in 
the  section  short-circuits  the  battery,  causing  the  relay  arma- 
ture to  drop.  .A  broken  rail  will  open  the  circuit  and 
de-energise  the  relay,  and  the  fact  that  the  track  circuit 
operates  on  the  closed-circuit  principle  renders  it  very  reliable. 
as  any  failure  is  on  the  side  of  safety.  The  relay  armature  is 
attracted  on  the  pa.ssage  of  the  weak  cun-ent  (necessary  only 
for  its  operation)  of  the  track  circuit,  which  operates  an  indi- 
cator or  electric  lock,  or  controls  the  motor  for  working  a 
signal.  The  armature  carries  a  number  of  contacts  which  can 
be  made  to  close  as  many  different  local  cii'cuits  as  desired. 
The  relay,  as  constructed  to-day,  consists  of  very  few  parts 
that  can  get  out  of  order,  is  ea.sy  of  adjustment,  and  although 
placed  in  a  ca.se  at  the  side  of.  or  between,  running  lines  of 
railway,  is  not  influenced  by  the  vibration  caused  by  passing 
trains. 

The  type  of  insulattxl  joint  used  on  the  Midland  Railway  is 
shown  in  fig.  1.  The  insulating  material  on  each  side  of  the 
fish-plates,  l>etween  the  rails,  and  in  the  hushes  around  the 
bolts,  is  compressed  fibre,  and  standard-pattern  fish-plat<>fl 
and  bolts  are  us<^d.  .so  that  it  is  possible  for  any  platelayer  to 
replace  the  insulation  without  any  difficulty. 


r.lr,-ACl<m 


Fic.  1.— Midland  Railw.w  iNsn.ATED  .Joint. 

Owing  to  the  dilhculty  of  applying  continuous-current  track- 
circuiting  to  meet  all  requirements,  alternating-current  track- 
circuiting  has  made  rapid  progress  of  late  years,  and  now 
appears  likely  to  supplant  the  continuous-current  system  iu 
this  countrj'.  The  A.c.  track-circuiting  cjin  be  rendered  abso- 
lutely immune  from  the  effects  of  stray  currents,  even  from 
an  A.c.  power  supply,  and  in  some  cases  is  cheaper  to  install 
than  continuous-current  track-circuiting;  monviver.  it  is  said 
to  be  easier  to  maintain,  especially  on  elcctrilied  railways. 

On  electrified  railways  the  track  circuit*  are  sanctioned  by 
the  Board  of  Trade  t<i  superst-de  the  kxkinp  bars  on  facing 
points,  and  the  track  circuit  electrically  locks  the  facing  points 
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in  whichever  position  they  aae  set  for  the  trams  to  pass  over, 
the  signal  lever  governing  the  route  being  electncally  back- 
locked  until  the  train  has  passed  the  overlap  of  the  section,  so 
that  as  long  as  the  track  circuit  is  occupied  the  points  cannot 
be  moved  until  the  train  has  cleared  the  track. 

The  adoption  of  track-circuiting  has  necessitated  greatri 
co-operation  between  the  permanent  way  and  signalling  staffs 
in  maintenance  work.  The  action  of  changing  crossing  and 
ordinary  rails  becomes  equivalent  to  the  disconnection  ol 
signalhng  arrangements,  and  the  rules  for  permanent-way 
operations  and  disconnection,  although  practically  distinct 
from  one  another  in  the  past,  now  become  so  closely  allied  that 
one  depends  on  the  other  if  safety  is  to  be  maintained. 

Platelavers'  lorries  require  siseoial  att^-utii-in  where  a  track 
circuit  exists,  and  before  they  are  placed  uiion  or  run  over  any 
portion  of  a  line  thai  is  track-circuited  the  permission  of  the 
signalman  to  whose  signal-box  the  track  circuit  is  connected 
'must  be  obtained,  owing  to  the  fact  that  lorries  cannot  be 
relied  upon,  particularly  if  unloaded,  to  short-circuit  the  track 
so  that  signals  are  set  at  "  danger,"  or  to  oi>erate  the  electric 
Ux;king  on  the  signals. 

The  problems  before  all  railway  companies  to-day  for  the 
prevention  of  accidents  may  be  put  down  under  the  following 
two  headings : — 

(a)  Protection  of  trains  detained  at  home  or  starting  signals. 

(b)  Prevention  of  drivei-s  running  past  signals  at  danger. 
The  author  suggests  that   they  can  be  met   by  apphances 

such  as  are  now  being  installed  on  the  Midland  Railway. 
-  Protection  of  trains  detained  at  home  signida—Pi.  rotary 
interlocking  block  is  provided  between  the  home  bignal-  of  one 
.section  and  the  starting  signal  in  the  rear,  the  latter  signal 
being  electricallv  released  by  the  pegging  of  "line  clear." 
After  "  train  on'bne  "  has  been  pegged,  the  block  instniment 
remains  locked  in  the  train-on-line  position  rmtil  the  tram 
accepted  has  passed  the  home  signal  and  has  operated  an 
electric  treadle  ahead  of  such  signal,  the  operation  of  whuli 
by  the  train  frees  the  block  instrument,  as  described  earlu-! 
in  this  paper  in  kx^k  and  block  systems.  This  appliance  i.< 
used  on  the  most  important  lines.-  l)Ut  in  cases  of  lt>ss 
important  lines  a  "train  waiting"  arrangement  is  used,  a.s 
deticribed  later. 

Another  arrangement  is  used  where  trains  are  detained  at 
htme  signals  out  of  sight  of  the  signalman.  In  this  ca.se  a 
short  length  of  track  circuit  is  provided,  outside  the  horn.' 
signal,  which  indicates  the  presence  of  a  train  and  holds  the 
block  imlicator  (for  the  section  thus  occupied)  in  a  train-on- 
line position  until  the  train  has  pa.ssed  off  the  tr.ack-circuited 

Prhfecfion  of  trains  detained  at  starting  signah.— The  whole 
length  of  the  line  between  the  home  and  starting  signals  is 
track-circuited,  and  when  occupied  not  only  gives  a  visual 
indication  of  the  condition  of  the  line  to  the  signalman,  but 
also  electrically  locks  the  home  signal  or  signals  leading  on  to 
that  line,  thus  preventing  the  iSignal  being  u.sed  again  until 
the  track  is  clear.  The  problem  of  track  circuits  for  this 
function  becomes  more  complex  where  junctions  occur.  For 
every  junction  or  additional  junction  between  home  and  start- 
ing signals,  the  running  lines  must  be  subdivided  into  separate 
track  circuits  in  order  to  give  the  necessary  freedom  in  traffic 
working  without  overlocking  the  signals  for  parallel  routes. 
According  to  the  subdivisions  of  the  tracks  the  various  signals 
are  locked  by  one  or  more  track  circuits;  in  some  cases  a 
signal  being  locked  by  as  many  as  three  and  four  tracks. 

Cases  of  less  important  lines  are  met  by  providing  a  treadle 
ahead  of  the  starting  signal  and  an  electric  lock  on  the  home 
signal,  so  that  after  the  home  signal  has  been  lowered  and 
replaced  to  danger  it  becomes  locked  in  its  normal  position 
until  the  treadle  ahead  of  the  starting  signal  has  been  operated. 
Special  mechanical  locking  is  provided  on  the  levers  working 
these  signals  so  thai  it  is  necessjiry  for  the  home  signal  to  be 
restored  to  danger  before  the  starting  signal  is  replaced ;  and 
similarly  the  starting  signal  has  to  be  replaced  to  danger  before 
the  home  signal  can  be  used  again.  This  arrangement,  in  con- 
junction with  the  interlocking  rotary  block,  ensures  the  signals 
being  at  danger  before  another  train  can  be  accepted  on  the 
block  instrument. 

Train-ivaiting  arrangement. — ^This  is  an  audible  and  visual 
system,  and  enables  a  fireman  to  inform  the  signalman  th.at 
his  train  is  waiting  at  a  signal.  A  plunger  and  an  electric 
horn  are  fixed  on  a  cast-iron  column  near  the  signal,  and,  on 
the  anival  of  a  train  at  the  signal,  the  fireman  alights,  presses 
the  plunger,  and  in  so  doing  operates  an  audible  buzzer  in 
the  signal-box  and  causes  an  indicator  to  show  "  train  wait- 
ing." In  addition,  the  block  instruments  are  locked,  and  the 
n^dle  turned  t<i  the  train-on-line  position,  no  matter  what 
indication  was  there  before.  The  electric  horn  at  the  signal 
denotes  to  the  fireman  that  these  operations  have  been  carried 
out.  The  signalman  cannot  remove  the  train-on-line  indication 
from  his  or  the  rear-box  block  instrument  until  he  has  pegged 
his  instrument  to  "train  on  hne"  and  then  pulled  over  and 
replaced  the  home  signal  to  danger.  Some  companies  provide 
illuminated  lamps  where  such  apnaratus  is  installed,  but  from 
experience  these  have  not  been  found  necessary. 

With  the  introduction  of  appliances  for  the  protection  of 
trains  detained  at  signals,  it  has  been  found  necessary  to 
provide  some  distinctive  indication  on  home  and  starting 
signals  at  which  the  carrying  out  of  Pule  55  is  dispensed  with. 
A  diamond-shaped  .sign  indicates  that  the  train  standing  at 
the  signal   is  protected  by  interlocking  rotary   block,   track- 


ciicuit,  or  treadle  arrangement.  A  D-shaped  sign  indicates 
that  means  are  provided  for  trainmen  to  protect  the  train  by 
pressing  the  plunger  of  the  train-waiting  apphance  fixed  on 
the  ground  at  the  signal  at  which  the  train  is  detained, 

\bout  1,200  signals  on  the  Midland  Railway  are  provided 
with  these  signs.  Other  companies  are  adopting  them,  and 
it  is  hoped  that  the  practice  will  become  universal. 

Prevention  of  driverH  running  past  iignals  at  (iiinj/f  r.— honie 
of  the  most  serious  accidents  in  recent  years  have  been  brought 
about  by  drivers  disregai'ding  signals,  even  in  perfectly  clear 
weather. 

Detonator-placing  machines  are  now  used  to  a  very  con- 
siderable ext<mt  to  enable  the  signalman  to  place  detonators 
on  the  line  to  which  the  signals  apply,  .\bout  600  of  these 
appliances  are  in  use  on  the  Midland  Railway  and  have  been 
the  means  of  effectively  arresting  runaway  trains.  The  times, 
however,  call  for  a  rnore  effective  and  permanent  apphance 
that  wUl  be  in  operation  at  all  times  and  for  all  trains. 

There  ai'e  serious  obstacles  to  be  overcome,  the  first  of  these 
lieing  the  general  adoption  by  all  railways  of  a  uniform  means 
of  warning  drivers  that  they  are  approaching  the  danger  zone. 
From  practical  expeiience  it  has  been  found  impossible  to 
obtain  satisfactory  results   from  any  apparatus  that  relies  on 


R,  Ramp;  T,  Telegraph  wire  ;  S,  Switch  (operated  by  lever  working  signal) ; 
B,  Batterv. 

Note. — Battery  connected  to  ramp  only  when  signal  is  "  off." 

Fig.  2. — Line  Circdit. 

"the  operation  of  its  parts  by  impact.  It  is  rmt  considered 
ilesirable  to  give  any  visual  indication  to  drivers.  The  author 
suggests  that  of  all  "appliances  yet  introduced,  automatic  train 
control  and  an  audible  signal  go  nearest  to  meeting  the  before- 
mentioned  requirements. 

Automatic  train  control  and  audible  aigmd. — The  prlmaiA 
object  of  this  system  (figs.  '2  and  iJ)  is  to  give  an  audihle  warn- 
ing on  the  engine  when  the  train  is.  approaching  a  distant 
signal  which  is  at  danger,  and,  in  the  event  of  this  warning 
being  disregarded  by  the  driver,  automatically  to  apply  the 
brakes  so  as  t<i  ensure  the  train  being  pulled  up  before  it 
reaches  the  home  signal.  Another  distinctive  audible  signal 
is  also  given  on  the  engine  when  the  distant  signal  is  in  tlif 
clear  position.  The  value  of  the  latter  audible  signal  is  that 
it  facilitates  the  running  of  trains  when  the  semapnore  signals 
cannot  be  seen  during  fogs  or  snowstorms.  The  audible  signals 
given  are  the  sounding  of  a  siren  indicating  stop,  and  the 
linging  of  a  bell  indicating  proceed  The  point  at  which  the 
audible  signals  iii'e  given  is  usually  about  4(«)  yards  before  the 
distant  signal  is  reached. 

This  apparatus  involves  a  metal  ramp,  about  60  ft.  in 
length,  fixed  in  the  centre  of  the  4-ft.  way  of  the  raflway,  and 
a  contact  shoe  on  the  engine,  which  engages  with  the  ramp  to 
operate  the  audible  signals.  The  ramp  is  slightly  staggered  in 
order  to  reduce  wear-and-tearon  the  shoe,  and  is  at  the  highest 
point  4  in.  about  rail-level.  The  contact  shoe  is  fixed  in  the 
centre  line  of  the  engine  and  hangs  down  to  within  2^  in. 
above  rail-level.    It  is  capable  of  being  raised  vertically  to  the 

'  extent  of  IJ  inches  whenever  a  ramp  is  passed  over,  which 
ripens  a  switch  attached  to  the  contact  shoe.     The  ramp  is 


R.Bell;  B,  Electromagnet  controlling  brake  yalva  and  nbistle:  T.  Brake 
valve  and  whistle:  C,  Contact  Shoe;  S',  Switch  attached  lo  contact  Shoe: 
B^,  Battery  (engine) ;  H,  Restcring  handle.  , 

Note.— Local  circuit  closed.    Electromagnet  energized,  brake  valve  and 
whistle  closed. 

Fig.  3. — Local  Engine  Circuit. 

connected  electrically  wilh  the  signal-box  by  means  of  a  switch 
on  the  lever  operating  the  distant  signal,  and  the  signalman 
can,  when  the  signal  is  "off,"  connect  it  with  a  battery,  so 
that  the  ramp  is  electrically  alive;  otherwise  it  is  dead  with 
the  signal  at  danger.  The  switch  on  the  shoe  is  connected 
with  the  electrically-controlled  brake  valve  and  the  siren  in 
such  a  way  that  whenever  it  is  opened  air  is  admitted  through 
the  siren  and  brake  valve  to  the  train  pipe,  thereby  sounding 
the  siren  and  applying  the  brakes  on  the  train  if  the  ramp 
is  not  electrified.  Should  the  ramp  be  electrified  by  the  signal 
being  "  off,"  when  the  train  passes  over  it  the  brake  valve  is 
not  released,  but  a  bell  on  the  engine  rings  instead,  owing  to 
a  current  picked  up  from  the  electrified  ramp,  the  effect  of 
which  is  to  cut  out  or  render  inoperative  the  switch  attached 
to  the  shoe,  so  that  although  the  switch  is  opened  it  doee  not 
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iflfiise  the  valve  adraittiug  air  throuyh  the  siren  to  the  train 
jiipe.  If  there  is  any  failure  to  pick  up  the  current  when  the 
laiup  is  passed  over,  the  effect  on  the  engine  is  the  same  as 
though  the  ramp  was  not  electritietl,  the  brakes  being  applied. 
ITiis  apparatus  distinguishes  distant  signals  both  by  day  and 
night,  gives  distant  signals  to  engine-drivers  in  the  cabs  of 
engines,  and  dispenses  with  fog-men  at  such  signals. 

.\nother  advantnge  of  this  system  is  that  ramps  may  be 
j'laced  in  any  position  regardless  of  distance  at  cui'ves,  bridges, 
tunnels,  etc.,  and  can  be  used  on  .single  lines  in  connection 
«ith  electric  train  staff  and  tablet  systems  by  certain  moditi- 
oa^ins. 

The  problem  of  cab-signalling  on  electrified  railways  requires 
much  consideration,  owing  to  the  fact  that  tbe  negative  rail 
i^  placed  in  the  centre  of  the  4-ft.  way,  and  consequently  the 
ramps  would  have  to  be  fixetl  between  the  negative  rail  and 
one  of  the  running  rails.  There  is  every  reason  to  sup- 
jxise  that  the  shoes  would  have  to  be  duplicated  so  as  to  suit 
tbe  rever-se  running  of  trains,  both  on  single  and  double  lines. 
The  possibility  of  such  an  apparatus  being  affected  by  extra- 
neous currents  is  another  jxiint  that  would  call  for  special 
consideration. 

Rdilophone. — This  .system,  an  invention  of  Mr.  H.  von 
Kramer,  as  applied  for  giving  an  automatic  warning  in  the 
engine  cab  of  the  vicinity  and  indication  of  a  signal,  is  un- 
doubtedly designed  on  right  lines,  and  may  be  said  to  mark 
the  latest  phase  of  electrical  operation.  It  is  primarily  intended 
for  use  in  connection  with  distant  signals,  Vvith  the  object  of 
giving  the  desired  warning  of  the  ixisition  of  the  signal  arm 
and  causing  the  train  brakes  to  be  applied  automatically  when 
occasion  require,?  should  a  train  overrun  a  signal. 

Unlike  the  automatic  train  control  previously  mentioned,  this 
system  has  no  physical  connection  or  contact  with  either  the 
rolling  stock  or  the  permanent  way,  but  is  operate<l  entirely 
on  the  wirele-ss  inductive  principle,  the  transniis,sion  of  elec- 
trical energy  being  between  a  fixed  circuit  on  the  ground  and 
a  circuit  placed  on  the  moving  train.* 

An  exr>erimental  installation  has  been  tested  on  the  Mid- 
land Railway,  but  so  far  it  has  not  been  considered  desirable 
to  publish  any  results.  It  may,  however,  be  interesting  to 
note  that  a  driver  on  approaching  a  distant  signal  receives 
three  short  warnings  in  quick  succession  by  means  of  a  com- 
pressed-air whistle  fitted  in  the  engine  cab,  quite  irrespective 
of  whether  the  signal  is  at  danger  or  clear.  Should  the  signal 
indicate  danger,  the  three  warning  .signals  are  followed  by 
a  fourth  prolonge*!  signal,  and  the  brakes  are  automatically 
applied,  but  it  is  .so  arranged  that  the  fourth  signal  and  the 
application  of  the  brakes  take  place  only  if  a  driver  fails  to 
apply  the  brakes  in  the  ordinary  way  after  the  three  warning 
signals  have  been  received.  Should  the  .signal  be  in  the  clear 
VKJsition  the  train  is  allowed  to  proceed  without  interruption, 
lint  the  driver  is  aware  that  he  is  pas.sing  a  signal  by  the  three 
warning  signals  given  on  the  whistle. 
(  Tn  ho  continued,  i 


ELECTRIC    COOKING. 


L)Ui4lNG  the  discussion  upon  Mr.  W.  K.  CoorER's  paper  on 
"Electric  Cooking,  mainly  from  the  Consumer's  Point  of 
View,"  which  was  abstracted  in  our  issue  of  March  19tb, 
at   the   last  meetmg  of   the    Yokkshike  Local    Section   of 

THE    INSTITDTION    OE   ELECTRICAL   ENGINEERS,    Mr.    GaMPION    Said 

that  in  regard  to  heating  water  at  one  farthing  per  unit,  on 
the  assumption  that  the  cooking  load  was  supplied  at  a  half- 
l>enny  per  unit  there  was  a  good  case  for  it.  He  was,  how- 
ever, of  the  opinion  that  the  central  station  engineers  had 
taken  a  very  liberal  and  broad  view  in  cutting  down  these 
lates  and  had  done  their  part;  it  was  now  time  that  the  people 
who  were  making  the  apparatus  came  forward  and  helped. 
In  Dewsbury  the  people  who  had  cooking  apparatus  used 
jibout  250  units  per  month.  They  had  the  assessment  prin- 
<iple  in  vogue,  and  the  Iwal  authorities  stipulated  that  when 
a  consumer  accepted  this  tariff  he  must,  according  to  his  rate- 
able value,  install  a  certain  amount  of  heating  or  cooking 
apparatus;  in  eleven  cases  out  of  twelve  the  consumer  in- 
stalled heating  apparatus.  The  question  of  outlay  was  a  very 
big  f>ne  indeed.  In  Dewsbuiy  there  were  .some  fairly  wealthy 
men,  but  they  would  not  install  apparatus  at  half  the  price 
fiuggested  by  Mr.  Cooper  in  his  paper.  They  would  not  mind 
hiring  it,  but  they  wore  aver.so  to  risking  .i'1-2  iOs.  Ud.  He 
endorsed  the  author's  remarks  about  the  earthing  of  his 
Jip))aratus.  With  reference  to  the  flexibles,  he  believed  they 
liad  all  fiuind— and  most  of  the  cable  manufacturers  were 
coming  to  it  now — that  a  steel  wire  in.serted  in  the  flexible 
gave  a  g'ood  deal  more  mechanical  strength,  and  he  was 
surprised  that  it  did  not  come  out  better  on  the  test.  In 
industrial  towns  be  l)eiieved  it  was  being  found  that  the  big 
l.iads  occurred  between  10  and  11  in  the  morning,  and  they 
would  certainly  get  a  big  cooking  load  when  they  got  a  good 
number  of  hou.ses  upon  the  mains  where  mid-da.v  meals  were 
(h<^  rule.  He  knew  of  a  cast^  where  a  consumcrobtaiued  the 
Inllowing  contnict  with  the  makers  in  regard  to  the  mainten- 
ance of  a  cooker  which  he  had  purchased  : — First  year's  raain- 

*  A  full  description  ap|x:ared  in  the  Electrical  Ee\if.w  of 
July  6th  and  October  11th,  1912. 


tenance  free;  second  year,  8s.  6d.  per  quarter;  third,  fourth 
and  fifth  years,  17s.  6d.  This  arrangement  was  satiefactory 
to  the  consumer,  because  he  knew  about  what  the  mainten- 
ance was  going  to  be. 

Mr.  Wright  said  he  beheved  that  although  lighting  and 
power  connections  were  rising  at  a  satisfactory  rate,  heating 
and  cooking  conn^-tions  were  rising  at  a  more  accelerated 
rate.  The  question  of  electric  lighting  might  be  taken  as 
settled  for  all  new  houses  within  reach  of  tenants  of  a  rental 
value  of,  say,  7s.  or  8s.  per  week ;  the  houses  were  now  wired 
as  a  matter  of  course,  because  the  owners  realised  that  a 
house  wired  for  electric  light  had  a  better  chance  of  letting. 
It  w'as  different,  however,  with  electric  cooking,  and  it  rested 
with  the  station  engineers  and  electrical  manufacturers  of 
cooking  plant  to  supply  electric  cooking  on  the  same  plane  as 
electric  lighting.  Ihey  must  not  eupiwse  that  because  electric 
cooking  was  progressing  the  gas  cooking  was  necessarily 
stationary.  Between  1908  and  1912  the  number  of  gas  cookers 
added  to  the  mains  of  seventeen  selected  towns  in  England 
ro.se  from  811,000  to  over  1,000,000,  and  he  had  no  doubt  that 
since  then  the  total  number  had  risen  considerably.  The 
initial  cost  of  electric  cooking  apparatus  very  much  handi- 
capped the  more  extensive  adoption  of  that  apparatus,  and  the 
novelty  of  electric  cookers  was  reckoned  as  an  experiment. 
From  the  station  engineer's  point  of  view  the  cooking  load 
was  well  worth  cultivating,  as  it  would  give  him  a  better 
annual  load  factor  and  improve  his  diversity  factor  at  the 
same  time,  though  it  would  not,  he  thought,  increase  his  peak 
load.  The  advantages  of  cleanliness,  regulation  of  temiiera- 
ture,  reduction  of  waste,  etc.,  in  electric  cookers  were  bound 
to  api>eal  strongly  in  their  favour,  but  the  present  difficulty 
was  the  great  dift'erence  in  first  cost  of  the  apparatus  as  com- 
pared with  gas  <u-  coal  cooking.  As  soon  as  these  became 
comparable  he  thought  electric  cooking  would  come  much 
more  extensively  into  domestic  use  and  a  reduction  of  the 
cost  of  current  and  maintenance  would  automatically  follow. 
Mr.  Wallis  said  he  felt  that  electric  c(X)king  was  one  of  the 
coming  things,  but  great  difficulties  of  manufacture  had  to 
be  overcome.  It  was  by  attention  to  little  details  that  perfec- 
tion would  be  attained.  '' 

Mr.  Inxes  said  he  believed  the  ideal  place  for  electric  cooking 
was  in  flats.  He  did  not  think  they  could  get  many  people  to 
go  in  for  heating  water  even  at  one  farthing  per  unit.  In  his 
own  experience  the  boiling  of  water — even  tea  water  and  for 
similar  requirements — consumed  a  great  deaj  of  the  total 
energy  consumed  in  the  house.  The  .actual  cooking  was  only 
a  small  proportion'  of  the  total  load.  Keeping  food  warin  took 
a  good  deal  of  current;  and  if  there  was  an  Ideal  boiler  in- 
stalled which  servixl  as  a  hot  plate,  as  mentioned  by  the  author, 
it  did  away  with  a  good  deal  of  the  cost  of  current.  He  totally 
disagreed  with  the  author's  suggestion  that  the  makers  or 
coriKirations— if  they  were  hiring-out  apparatus— might  go  so 
far  as  to  repair  the  apparatus  free  of  cost,  because  contractors 
naturally  hxiked  to  the  maintenance  to  bring  some  return  to 
them  for  their  expenditure  on  apparatus.  He  doubted  whether 
they  could  get  the  ordinary  cook  to  keep  her  eye  on  the 
thermometer.  He  suggested  the  addition  of  an  indicating 
lamp  on  every  element  and  not  simply  on  the  main  switch, 
because  that  was  rather  misleading.  In  regard  to  flexibles,  he 
did  not  think  they  got  nearly  the  trouble  now  that  they  used 
to  get. 

Mr.  IvANG  said  that  apparently  the  author  had  not  differ- 
entiate<l  betwpen  wires  insulated  with  double  pure  rubber  and 
those  insulated  with  pure  rubber  and  vulcanise*!  rubber.  Pure 
rubber  insulation  was  absolutely  of  no  use  at  all  in  damp 
places  or  in  jxisitions  where  heat  was  likely  to  affect  the 
rubbers. 

Mr.  CoLLlNSON  said  that  as  a  contractor  his  difficulty  was 
in  selling  the  apparatus.  The  cost  of  an  electric  cooker  was 
at  least  three  times  the  cost  of  a  gas  cooker,  and  to  hire-out 
apparatus  f<ir  a  house  rented  at  from  .£20  to  £25  he  would 
have  to  make  a  charge  of  £3  per  annum,  whereas  the  Brad- 
ford Coqioration  would  liire-out  the  same  cooker  at  IOs.  per 
annum.  The  whole  trouble  seemed  to  be  the  high  initial  cost. 
I'^leetric  cookeis  were  not  worth  the  money  the  electrical  manu- 
facturers were  charging  for  them,  but  they  must  agree  that 
the  manufacturers  had  not  yet  been  in  a  iwsition  to  manufac- 
ture them  at  comiietitive  prices. 

Mr.  BuRXAND  said  there  was  no  doubt  that  in  a  good  many 
cases  earthing  was  defi<-ient,  and  insulation  was  preferable  to 
earthing  in  a  kitchen  if  it  could  be  arranged. 

Mr.  Moss  said  that  if  earthing  the  portable  apparatus  was 
carried  out  to  its  uttermost  limit,  instead  of  cheapening  the 
cost  of  the  apparatus  it  would  cripple  the  sales.  As  a  con- 
tractor, he  maintained  that  so  long  as  people  sent  repairs  the 
contractors  should  have  a  fair  margin  of  profit  on  tbe  cost. 

The  Chairman  (Mr.  T.  Roles)  said  that  the  boating  of 
domestic  water  could  be  done  successfully  by  using  a  large 
amount  of  ek>ctricity  for  heating  the  water  as  it  flowed  from 
the  tap.  That  might  be  kxiked  upon  by  central-station  engi- 
neers a.s  a  rather  drastic  proposal,  but  he  did  not  think  it 
would  affect  the  pressure  on  the  electric  supply  mains  as  much 
as  was  generally  anticipated,  provided  fairly  large  mains  were 
laid.  His  exiH-rience  was  that  screwed  steel  tubing,  if  pro- 
ix^rly  carried  out,  forunxl  a  veiy  good  earth.  There  was  little 
doubt  that  there  was  a  great  saving  of  meat  by  the  use  of 
electricity  as  compared  with  tither  coal  or  gas  ovens. 

The  .\rrHOR  briefly  replie<l  to  the  jioints  raised  in  the  dis- 
cussion. 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


PANAMA. — H.M.  Minister  at  Panama  lias  iec«utl.v  drawn 
attention  to  the  put^lication  in  the  Gaccfa  Oficial  of  a  law 
regulating,  amongst  other  things,  ship's  manifests,  invoices,  and 
fees  chargeable  by  Consular  oMcers.  This  Act  provides  that 
all  persons  wishing  U.i  ship  merchandise  to  a  port  in  Panama 
open  to  commerce  must  present  t«  the  Consul  of  Panama  at 
the  port  of  shipment  six  copies  of  an  invoice  giving  the  follow- 
ing particulars,  viz.  :  The  name  of  the  shipper;  the  place  of 
origin :  the  name  of  the  consignee ;  the  name  of  the  ship  and 
port  of  destination:  the  mark,  numbering  class  and  weight  of 
each  package;  together  with  exact  details  of  the  goods  and 
their  original  prices.  The  charge  for  certification  of  the  six 
copies  of  the  invoice  is  0.9  per  cent,  of  the  total  net  value  of 
the  invoice  payable  in  the  currency  in  which  the  invoice  is 
made  out  with  a  minimum  charge  of  one  gold  dollar.  In 
addition  to  Consular  fees  for  certifying  invoices,  three  dollars 
is  charged  for  certifying  each  set  of  bill.';  of  lading  dealing 
with  invoices  of  a  greater  value  than  100  dollars,  and  six 
dollars  for  certifying  four  copies  of  ship's  manifests  for  every 
KX)  packages,  and  1.20  dollars  for  every  additional  100  or 
fraction  thereof.  The  tee  for  a  ship's  manifest  covering 
articles  of  iron,  steel,  copper,  zinc,  wood,  tiles  and  similar 
goods,  is  six  dollars,  however  lafge  the  amount  of  shipment. 
Consular  officer.^  can  only  certify  to  invoices  when  they  refer 
to  packages  with  one  mark,  from  one  shipper,  consigned  to 
one  individual  or  cx^mpany,  and  for  one  place.  If  invoices 
are  not  accurate  or  do  not  comply  with  the  requirements,  5 
jier  cent,  of  the  value  of  the  invoice  is  collected  in  addition  to 
the  duties;  when  the  inaccuracies  or  omissions,  however,  are 
not  of  a  general  character,  but  refer  to  one  or  more  items, 
only  the  tine  is  imposed  on  the  value  of  the  articles  which  have 
not  been  properly  declared.  The  full  text  of  the  law  and  a  trans- 
lation may  be  seen  at  the  Commercial  Intelligence  Branch, 
Board  of  Trade,   73.  Basinghall  Street,  London,  E.O. 

NEW  ZEALAND.— The  New  Zealand  Customs  Authorities 
have  decided  that  Kelvin  composite  balances  defined  as  electric 
testing  apparatus  may  be  imjxjrted  free  of  duty. 

RUSSIA. — With  reference  to  a  notice  regarding  a  proposed 
revision  of  the  Russian  tariff  which  appeared  in  a  recent  issue 
of  the  ELFHTRlcfL  Review,  the  Board  <.if  Trade  have  now 
received  telegraphic  information  from  H.M.  Ambassador  at 
Petrograd  t<i  the  effect  that  an  Imperial  Decree  which  was" 
promulgated  on  March  25th  and  came  into  force  on  the  same 
day  repeals  the  Decree  of  the  16th  August,  1914,  by  which  the 
Ru&sian  "conventional"  rates  of  duty  {i.e.,  lower  rates  the 
result  of  Treaties)  provided  for  in  the  Commercial  Treaties 
between  Russia  on  the  one  hand  and  Germany  and  Austria 
on  the  otier.  were  temporarily  maintained  in  force  in  so  far 
as  they  were  applicable  to  goods  imported  from  .Allied  and 
neutral  States.  In  addition,  certain  goods  are  subject  to 
special  augmented  rates,  and  the  General  Tariff  rates  of  duty 
in  certain  other  goods  are  increased  by  10  per  cent.  The 
General  Tariff  rates  for  machinery  of  all  kinds  falling  under 
Section  167  of  the  Tariff  are  not  modified.  With  this  excep- 
tion the  effect  of  the  new  legislation  w-ould  appear  to  be  as 
set  out  in  our  previous  notice.  H.M.  .Embassador  is  forwai-d- 
ing  a  translation  <4  the  Decree,  and  as  soon  as  possible  after  its 
leceipt  the  Board  of  Trade  propose  to  i.ssue  a  Parliamentary 
Return  showing  in  detail  the  effect  of  the  amendments  now- 
introduced  in  the  Tariff. 

SWEDEN. — The  Swedish  Government  have  recently  pro- 
liibited  the  exportation  of  the  following  amongst  other  goods  : 
Electro-magnetic  igniting  apparatus  for  the  ignition  of  motors ; 
lead  one;  scrap  of  pig-iron  and  malleable  iron;  unmanufac- 
tured tin,  also  scran  tin;  manufactured  tin — pipes  and  parts 
of  pipes,  sheets  and  wire,  also  rods. 


NEW    PATENTS    APPLIED    FOR.    1915 

(NOT   YET   PUBLISHED) 

Compiled  expre.^ly  lor  this  journ.Tl  by  Messks.  W.  P.  Thompson  &-  Co.. 
Hlecliicdi  Palent  Ajients,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford. 

4.808.  "Sparking  plugs  and  manuf.^clure  of  the  same."  T.  Ckosbee  & 
-Sovs.  Ltd..  and  W.  J.   Spicer.     March  29th. 

4,812.  "  Electrically-heated  kettles  and  analogous  vessels."  W.  \V.  Solitek. 
March  29th. 

4.820.  *'  Dielectric  filling,  insulating,  or  grouting  composition."  K.  C. 
Sharp.      March  29th.     (Complete.) 

4,835.  "  Magncto-generator-operated  telephone  bell  signals."  S.  P.  Wood. 
.M:,rch  29th. 

4,849.  "  Apparatu*;  for  electrically  detecting  \ibr.ations."  F.  GoTTSCllALK. 
.March    29th.      (Complete.) 

4.885.  "  Means  for  connecting  electrie.nl  conduits  to  their  fittings."  F.  L. 
L>!;ouGHToN.      March  30th. 

4.895.  "  Combined  electric  lighting  and  starting  apparatus  for  motor 
\ehicles."  L.  DuCA,  E.  >dAEDlNl,  C.  Massavelli,  &  L.  I3E1XONE.  March  30th. 
'Complete.) 

4.896.  "  Electric  switches  as  applied  to  stop-motions'  on  textile  machinery." 
r.    Sharp.      March  30th. 

4.911.  "  Elecy-o-magnetic  switches."  British  Thomson-Houston  Co.,  Ltd. 
II   r,h   30th.      {General    Electric   Co.,    United    States.) 


4,912.  "  Transmission  of  sound  waves."  E.  M.  C.  TiGERSISDT.  Marclr 
30th.     (Convention    date,  March  30th,  1914,  Germany.)       (Complete.) 

4.953.  "  Sound-magnifying  appliances  lor  telephonic  and  telcgraphonic  pur- 
poses." H.  Smith.  March  31st.  (Convention  date,  April  18th,  1914,  Uaiteif 
States.)      (Complete.) 

4,955.  "  Apparatus  for  obtaining  unidirectional  electric  currents  (ron* 
sources  of  alternating  electric  currents."     E.   F.  Clark.     March  31st. 

4.967.     "  Emergency    electric    lighting    system."     \V.    DoBlE.       March    Slit. 

4,9"8.     "  Pipes  and  electrical  conduit  fitti.ngs."    H.  F.  JoEl,  Sen.    March  Jlst. 

4,987.  "  Hot-win-  alternating-current  limiters."  P.  WesSEL.  March  Slst, 
(Complete.) 

4,999.    "  Electrical   welding."      \V.    M.   Mordev.      March  Slst. 

5.001.  *'  Electric  motor  controllers."  Igbanic  ELECTRIC  Co.,  Ltd.  Marctr 
31st.      (Cutler-Hammer    Manufacturing   Co.,    L'nited    States.)       (Complete.) 

5.002.  *'  Means  for  regulating  electrical  circuits."  luRANlc  Electric  Co., 
Ltd.  March  31st.  (Cutler-Hammer  Manufacturing  Co.,  United  States.) 
(Complete.) 

5.007.  "  Spring  arrangement,  especially  for  use  in  electric  contact  devices." 
Landis  &  Gyr  Akt.  Ges.  March '31st.  (Convention  date,  .April  2nd,  1914, 
Germany.)      (Complete.) 

5,055.    "  Electric  resistances."    W.   F.  Jones.      April  1st. 

5,861.     "  Electrical  circuit   6ttings."     J.  I.  Hall.     April  1st. 

5.076.  "  Electric  signalling  systems  for  use  on  railways."  J.  Boot  &  W.  E. 
Scourfield.      .April  1st. 

5.079.     "  Dynamo-electric  machines."     R.    BoiN.     April  1st.     (Complete.) 

5.088.  "  Metering   in   telephone   systems."'     E.    Shibko.     April   1st. 

5.089.  "Telegraph  key."  Sterling  TEI.EPHONE  &  ELECTRIC  Co.,  Ltd.,  a«4 
■p.  D.  Ward-Miller.      April   1st.     (Complete.) 

5,104.  "  Electric  motor  controllers."  IcRANic  Electric  Co.,  Ltd.  AprM  1st. 
(Cutler-Hammer    Manufacturing   Co.,    L'nited    States.)      (Complete.) 

5.106.  "  Electric  heaters."  .A.  MoND.  April  Ist.  (Soc.  Anon.  Electrocalor, 
.Switzerland.) 

5,120.  "  Blowing  devices."  .Midland  Electric  Rotary  Blowing  Co.,  Ltd., 
and  J.    P.AGE.       April    3rd. 


PUBLISHED    SPECIFICATIONS. 

(■(..pi'-s  of  itn\  ul  tliL'  SpLcific.itiou^  in  ill';  fullowing  list  mjy  be  ofclaia-fW 
of  Mkssks.  \V.  p.  Thompson  &  Co..  285,  High  Holborn, '  W.C,  an4  »t 
Liverpool    and    Btaclford;    price,   post   free,    9U.    (in   stamps). 


X9X4* 

ti.WJ.     Railwav  Signalling  Svstem.      M.  H.  Collins.     Miirch  11th. 

6,421.  Means  o<  Apparatcs  for  Indicating  when  the  Flow  or  CuRR»4t  is 
AN   Electhic  CnjcuiT  is    Intekkupted  OR  Varied.      A.   F.   Berry.     March  IStfa. 

6.428.  Tklephone  Systems.  Automatic  Telephone  Manufacturing  Co.  (Auto- 
nialic    Electric  Co.V      March    13th. 

G,659.    Telephone  Systems.     T.  G.  Martin.    {March  17th,  1913).    Marcfc  16ih. 

e.918.  Electrical  Generating  and  Control  Systems.  H.  J.  Read.  March 
18th. 

6,970.     Silent     and    Balanced    Electko-magnitic    Step-bv-step    Driving     or 

SvrCIlROXlSlNG       MECHAN1S.M,      PAKTICLLAKLY      .APPLICABLE     TO      THE     CoNTROL     OF      & 

-System  of  Time  indicating  Units.      E.   E.   Craig.      March    19ih. 

7,023.  Carriers  for  La.mp  Sfades.  A.  R.  Craddock  &  W.  Scott.  (.Augusi 
12lh.    1913.)     Mar:h   19tll. 

7,513.  Telephone  Switctuis.  T  Green.  (Cognate  applications,  10,994/14 
and   13,281/14.)      March    25th. 

8,010.     Electric  Switches.      G.   Chebrou  &  A.   Lemp.     March  30ih. 

8,413.  Signalling  in  the  Shafts  of  Mines,  Tcnnels  and  the  like.  J.  W. 
Land.      April  3rd. 

11.229.  Construction  of  Telephone  Index  ok  Dirbctory  Holder.  H.  R. 
Hazard.      May  6th. 

12.804.     Electrical.  Egg  Testers.     F.  du   Bois.     March  25ih. 

12,976.     Electrical  Switches.     H.   W.  Cox.     May  27th. 

13,348.       ELF.CTR1CALLY-HEATED       VCLCANISING       APPARATUS.  \\ .       T.       Heulcy's 

Telegraph   Works  Co.  &   H.    Savage.      May   30th. 

13,533.  Telephone  Exchange  Systems.  UVstern  Electric  Co.  (F.  T.  Wuod- 
vv.ird,    acting   for    Western    Electric   Co.).      June    3rd. 

13,960.  Electric  Wire  Connection  >\I.  E.  Hoidaway  &  B.  J.  Anderson. 
June  9th. 

14.192.  pRocF^s  AND  Electric  Flrnace  permitting  hie  Extraction  in  a  statb 
OF  PLRJTv  OF  Zinc  from  its  Ores.  E.  F.  C6t^  &  F.  R.  Pierron.  June  12lh. 
iX&vcmber    19lh;    1913.) 

16,318.  Electric  Circuit  Interruptors.  J.  X.  Mahoney.  Julj  Sib. 
(August  11th,  1913.) 

18.747.  .\uTovATic  Current  Clt-off  for  Electrical  Applunces.  V.  S. 
Smith.      August  17lh. 

IS. 809.  Pocket  Electric  Flash  Lights.  W.  J.  Mellersh-Jackson  (Posen). 
.\ugust   18th. 

19,878.  Material  for  the  Insulation  of  Electrical  Condcctors.  W. 
Te^gin.   and    London   Electric   Wire  Co.  &  Smith's,    Ltd.      September  17lh. 

20.239.     Elfctric    Regul.ating    Rheostat.s.       L.    Boothnian.      September   26ih. 

20,494.     Means  for  Communicating  on   Trains.       J.   Rafferty.     October   3rd. 

22,133.  Self-induction  Coils  for  i  se  in  Duplex  or  Multiplex  Telephone 
Systems.  A.  H.  Olsson  &  H.  B.  M.  Pleijtl.  November  6th.  (November 
7th.   1913.) 

22,732.  Means  for  Rkgulating  the  Speed  of  Electric  Motors.  Allmanna 
Svc-pska    Elektriska   Akticbolagct.      November   18th.     (January  5th,    1914.) 


X9X5. 

2,0(30.  Means  for  and  Methods  of  Chancing  the  Frb^oeno*  of  Alternating. 
Electric  Currents.  A.  M.  Tavlor.  February  9th.  (Divided  application  on 
1J,729;13,   February  9th,   1914.) 


Electric    Bag:<>'a2e  Trucks.— Wibh    reftrence   to    our 

description  of  the  El^ellParkef  bat.ery  trockTi  supplied  to  the 
Xirtfa-Weajtrn  R  vilway  Co.,  app^'arine  on  pagre  r.  )0  io  our  last 
isme,  we  are  iuformel  that  the  turniD^  rddun  of  IheiC  tracks  is 
only  6  ft.  6  in.  ;  they  measu  e  7  ft.  by  3  ft.  10  ir.,  and  weiffh  1,900  lb. 
empty,  b  in^  of  a  smallT  type  than  those  for  which  Bimilar  data 
(^applied  by  the  aerente)  was  gfivdn  in  our  article.  \Vd  alsD  grather 
that  ther-e  particular  trucks  are  fi:ted  with  a  worm  drive  ou  the 
back  axles. 
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It  will  be  generally  admitted  that  the  paper  which  Mr. 
J.  H.  Rider  presented  to  the  Institution  of  Electrical 
Engineers  last  week  was  one  of  the  most  interesting  and 
informative  essays  that  have  been  delivered  in  recent  years. 
The  subject  was  one  of  exceptional  scope  and  variety,  as 
may  be  inferred  from  the  fact  that  the  electric  motors  in 
operation  have  an  aggregate  of  142,300  h.p. — a  colossal 
system — and  the  demand  for  compressed  air,  which  is 
mainly  used  for  working  rock-drills,  amounts  to  no  less 
than  37,900  KW.  Plant  installed  on  so  large  a  scale,  and 
so  constantly  in  operation  that  the  load  factor  of  the  elec- 
trical system  is  75  per  cent.,  entails  a  heavy  load  of  respon- 
sibility on  the  engineer,  and  affords  unique  opportunities  for 
the  acquisition  of  experience  of  the  most  varied  character. 

Electrical  engineers  may  therefore  be  grateful  to  the 
author  for  drawing  so  freely  upon  his  knowledge  as  he  has 
done  in  this  paper.  While  there  are  many  points  which 
invite  comment,  we  wish  to  direct  our  readers'  atteniion 
especially  to  the  subject  of  main  winding  gear,  which  is  of 
constantly  increasing  importance  in  connection  wiih  British 
colliery  installations.  It  is  not  long  since  engineers  m  this 
country  were  discussing  at  great  length,  and  with  many 
detailed  calculations,  the  question  whether  electrical  winding 
could  possibly  compete  with  steam  winding  ;  that  stage, 
through  which  so  many  of  the  applications  of  electricity  have 
had  to  pass  —for  the  British  electrical  engineer  is  blow  to 
grasp  the  possibilities  of  new  openings  for  bis  talents — has 
been  safely  traversed,  and  now  the  question  is  whether  three- 
phase  or  direct-current  motors  offdr  the  greater  advantages 
for  the  purpose. 

As  in  the  case  of  so  many  other  problems,  the  solution  of 
this  one  depends  upon  circumstances,  and  it  is  impossible 
to  arrive  at  a  decision  applicable  to  all  cases.  Where  power 
is  derived  from  the  mains  of  a  'arge  power  company,  the 
conditions  are  in  favour  of  the  three-phase  motor  ;  where  a 
private  station  of  moderate  dimensions  supplies  the  power, 
the  use  of  the  Ward-Leonard  system  of  control  with  a  fly- 
wheel motor-generator  set  may  be  obligatory.  Again,  the 
siz?  of  the  winder  exerts  an  important  influence  on  the  de- 
cision ;  for  a  small  winder  the  objections  to  the  three-phase 
motor  lose  much  of  their  force,  and  the  advantagfs  of  the 
Ward-Leonard  system  are  diminished.  It  will  b^  remem- 
bered that  Mr.  U.  P.  Sparks  in  his  recent  paper  showed  that 
he  employed  both  types  of  motor,  and  the  same  thing  is  found 
on  the  Uand. 

Mr.  Rider  states  that  of  G',i  electric  winders,  only  ;•  are 
of  the  Ward-Leonard  type.  Most  of  the  three-phase  motors, 
however,  were  applied  to  winders  converted  from  steam 
drive — 47  in  number — leaving  only  14  wholly  new  three- 
phase  winders,  as  compared  with  eight  new  DC.  winders. 
Mr.  Rider  also  quotes  Mr.  Heather  as  st-tmg  that  the 
savinij  in  capital  outlay  due  to  u^ing  induction  motors 
was  probably  £.50,000.  But  the  working  cost  must  also  be 
taken  into  consideration,  and  the  author  expresses  no  (leridetl 
opinion  on  this  point.  Moreover,  the  addition  of  an  eddy- 
current  brake  to  the  three-phase  winder,  with  the  accom- 
panying motor- generator,  &v.,  brings  up  the  capital  cost 
practically  to  that  of  the  Ward-Leonard  system,  which  is 
certainly  far  more  handy  to  control,  and  probably  possesses 
a  much  hiijher  degree  of  safety  in  operation  than  the  a.c. 
system.  Wiih  the  eddy-current  brake  retardation  ia 
effected  with  15  KW.  applied  to  the  masjnet  system,  whereas 
braking  by  rewrse  current  on  the  winding  motor  rtquirejan 
input  of  1,000  KW.,  so  that  the  advantace  of  u-intr  ti.e  brake 
is  obvious.  On  the  other  hand,  while  several  ed<ly-current 
brakes  have  been  installed,  it  is  quite  clear  that  the 
majority  of  the  three-phase  winders  used  by  the  group  of 
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mines  are  working  satisfactorily  without  their  aid.  There 
is  also  a  significant  paragraph  in  which  the  author  points 
out  thnt  three-phase  raoDors  running  at  comparatively  high 
speeds  and  driving  through  gearing  can  be  advantageou  ly 
employed,  whereas  with  the  Ward-Leonard  system  the 
motor  is  preferably  direct-coupled. 

So  impartially  does  Mr.  Rider  weigh  the  pros  and  coup, 
that  it  is  difficalt  to  detect  in  his  pap^r  any  decided  leaning 
towards  either  system  ;  but,  on  the  whole,  while  he  says 
that  each  case  must  be  considered  on  its  merits,  we  think 
that  where  the  arguments  on  either  side  appeared  to  be  of 
equal  weight,  he  would  prefer  to  install  the  Ward-Leonard 
control. 

Not  the  least  interesting  and  valuable  feature  of  the 
paper  is  the  s-?ction  dealing  with  the  "  troubles  "  that  the 
author  has  met  with,  due  mainly  to  faults  in  design  and 
manufacture.  These  call  for  the  earnest  attention  of  our 
manufaccu'-ing  firms,  with  a  view  to  their  avoidance  in  the 
future.  Some  of  the  examples  cited  of  bad  workmanship 
and  material  were  absolutely  disgraceful,  and  there  is  little 
consolation  lo  be  derived  from  Mr.  Rider's  statement,  in  his 
reply  to  the  discussion,  thit  they  were  fairly  equally  divided 
between  British,  American  and  German  products.  For 
faults  in  design,  the  author  finds  some  excuse  in  the  limited 
experience  of  the  des'gner  with  regard  to  the  work  a  machine 
may  have  to  do  ;  hut  this  is  really  an  explanation  rather  than 
an  excuse.  We  fear  that,  only  too  often,  designs  for  new 
types  of  machines  are  entrusted  to  men  who  have  seen  little 
or  nothing  of  the  processes  for  which  the  machines  are 
required,  and  who  cannot  make  good  their  deficiencies  by  a 
hurried  search  through  the  text-books  available  ;  though  it 
may  be  flattering  to  the  D.O.  to  be  credited  with  the  ability 
to  design  any  mortal  thing  that  may  be  called  for,  from 
its  inner  consciousness,  sooner  or  later  disaster  is  bound  to 
come.  It  would  be  well  worth  while  to  dispatch  a  capable 
designer  to  the  Rand,  as  well  as  to  other  importatit  industrial 
csntres,  to  find  out  exictly  what  is  required  and  what 
unsuspected  conditions  exist  that  must  he  provided  agairist. 

Such  pipers  as  that  of  Mr.  Rider  afford  immense  assist- 
ance to  those  who  have  to  supply  the  plant,  and  we  trust 
that  B'itish  manufacturers  will  profit  by  the  information 
now  at  their  disposal,  so  that  full  advantage  may  be  taken 
of  the  opportunities  that  will  be  open  to  them  after  the  war. 
An  abstract  of  the  paper  will  appear  in  our  later  issues. 


grad,  notwithstanding  the  efforts  put  forth  in  this  direc- 
tion. Gradually,  however,  the  shares  are  declared  to  have 
been  increasingly  transferred  to  Switzerland  ;  ordinnry  shares 
for  41,000,000  roubles  and  preference  shares  for  9,000,000 
roubles  were  recently  in  Swiss  ownership. 

Now  the  Government  must  be  in  the  position  to  know 
exactly  from  the  company's  records  when  those  transfers 
took  place,  and  to  whut  persons  or  banks  or  other  institutions 
in  Switzerland  the  shares  were  diverted,  and  the  question  or 
origin  of  partly  German  banks  or  other  partly  German 
fiuaacial  institutions  in  Switzerland,  and  their  relations  with 
German  banks  or  other  financial  institutions  or  electrical 
firms  in  Germany,  should  probably  also  be  known.  If  the 
Russian  Government,  however,  are  not  in  possession  of 
details  which  prove  that  the  company  is  merely  a  German 
undertaking  under  a  Russian  title,  it  is  diffi  :ult  to  under- 
stand the  drastic  Bill  which  the  Swiss  Neue  Zurcher 
Zeitung  states,  as  a  result  of  inquiries,  the  Government  has. 
prepared  for  the  liquidation  of  the  company.  The  Bill 
provides  that  the  Government  will  appoint  a  commiss-ion 
to  ascertain  the  value  of  the  undertaking  in  full  operation, 
and  to  consult  the  cities  and  third  persons.  After  the 
price  has  been  determined  by  the  five  representatives  of 
the  Government  and  the  two  cities,  the  cities  of  Petrograd 
and  Moscow  may  acquire  the  undertakings  in  question 
during  one  month,  at  the  fixed  price.  If  the  cities  refuse. 
the  right  will  pass  to  the  Government,  and  if  the  State  also 
declines  to  exercise  the  right,  a  pu'ilic  auction  is  to  take 
place.  During  the  period  of  the  liquidation  the  manage- 
ment will  be  entrusted  to  a  second  commission  of  seven 
members,  of  whom  three  will  be  appointed  by  the  Govern- 
ment, two  by  the  two  cities,  and  two  from  the  existing 
board  of  directors. 

The  Russian  Government  would  scarcely  proceed  with 
a  Bill  of  this  nature  unless  certain  that  the  undertaking 
was  almost  entirely  German.  Russia  has  been  so  greatly 
indebted  to  foreign  capital,  and  will  be  so  to  a  still  greater 
extent  after  the  war,  for  the  development  of  her  enormous 
resources,  that  it  is  unlikely  that  steps  likely  to  shake  the 
confidence    of    foreign  investors  woa  d    be  taken   without  _ 

excellt'nt  reason.     If   S>vis3  ownership  has   really  prepon-        *■ 
derated  in  the  company  for  several  vears  past,  the  holders 
are  assured  of  the  support  of  the   Federal  Government  in 
protecting  their  financial  interests. 


The  more  we  read  concerning  the 
The  Russian  Russian  Electric  Lighting  Co.  of  1886, 
"^p""'  of  Petrograd,  the  expropriation  of  which 

Inteie>«s  in  is  proposed  by  the  Russian  Government, 
Supply  Works,  the  more  does  it  appear  that  the  latter 
are  in  possession  of  better  information 
than  is  revealed  by  the  German  and  German-S.viss  news- 
papers of  the  actual  situation  of  affairs,  or  the  liquidation 
of  the  company  would  not  be  contempl-ited  even  at  the 
present  time.  The  c  >mpany  was  formed  in  1886  as  a 
Russian  company  on  the  basis  of  statutes  which  were  sanc- 
tioned by  the  Russ  an  Government.  Liiihting  c  mcfssions 
were  obtained  from  the  City  Councils  of  Petrograd  and 
Moscow  under  definite  agreements  which  provide,  among 
other  matters,  that  the  former  city  possesses  the  right  of 
acquiring  the  locil  undertaking  for  the  first  time  in  1918, 
according  to  definite  terms  specified  in  the  concession, 
whilst  Moscow  is  similarly  situated  in  regard  to  the  pur- 
chase of  the  city  undertaking  in  1920.  An  extens  on  of 
the  company's  scope  was  subsequently  made  to  Lodz  and 
other  Russian  towns,  but  the  chief  business  was  concen- 
trated in  the  capital  and  in  Moscow.  Unfavourable  early 
years,  the  loss  of  c  ipital.  the  reorganisaticfn  undertaken  in 
the  nineties  of  the  past  century  with  the  assistance  of 
•German  and  Swiss  capital,  the  impwssibility.  as  is  said,  of 
procuring  further  Russian  capital,  and  the  aid,  sought  for 
and  obtained,  of  further  German  and  Swiss  capital — all  these 
causes  contributed  towards  the  disposal  of  the  greatest 
portion  of  the  shares  in  Germany  and  Switzerland,  a  smill 
portion  only  being  in  Russian  and  French  po^'Session. 
Indee  1,  it  is  stated  that  it  was  impossible  to  awaken 
interest  in    the    shares    to   a    greater    extent    in    Petro- 


Uiibber. 


The  rubber  market  has  had  a  pretty 
firm  appearance  lately,  and  there  have 
been,  times  when  the  trade  demand  showed  signs  of 
developing  upon  a  fairly  satisfactory  scale,  while  prices 
showed  some  improvement.  The  moderate  quantities 
actually  available  were  recently  absorbed  more  freely  than 
had  been  the  case  for  s  ime  little  time,  and  there  see  ued  to 
be  a  little  apprehension  among  consumHr.s  lest  the  filling  of 
the  extra  requirements  usually  met  with  at  this,  the  most  active 
period  of  the  year,  in  the  iniuufacturiug  trades,  should, 
combined  with  belated  landings,  lead  to  a  tempirary 
scarcity.  There  is  a  p)ssibility,  too,  of  shipra^-nts  from  the 
East  being  delayed  owing  to  freight  difficulties.  Prospects 
as  to  consumption  in  Eurooe  and  America  are  quite 
encouraging,  t)ecau3e  war  requirements  are  licking  up  such 
enormous  quantities  of  material  that  the  closing  of  the 
G^^rman  market  is  hardly  felt.  Shipm-ntsto  \merica  sh  juld 
continue  on  a  pretty  good  scule  over  the  spring,  provided 
matters  proceed  normally  as  regard  ship  neuts.  The  deliveries 
of  plantation  grades  have  been  better  than  for  some  weeks  past. 
The  total  outgoings  in  London  during  lasG  m  >nth  were 
6,363  tons,  or  nearly  400  tons  in  excess  of  the  arrivals.  A 
very  large  poriion  has  been  absorbed  by  clearances  for 
America.  When  allowance  is  male,  ho.vever,  for  the 
increased  stock  of  Para  grades  in  Liverpiwl  there  seems  little 
alteration  in  the  total  stocks  here,  which  amouuted  on 
April  1st,  to  8.980  tons  against  6,609  tons  la-t  year,  and 
5,967  tons  in  1913.  It  is  generally  acknowledged,  however, 
that  the  London  stiwks  as  indicated  ab  ive  are  misleading, 
because  they  include  considerable  quantities  which  have 
been  actually  sold,  but  have  not  been  delivered,  owing  to 
transport  and  other  difficulties.  The  enormously  large 
contracts  now  in  course  of  execution  by  manufacturers  point 
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to  the  continuance  of  an  active  consumption,  and  holders 
appear  to  be  quite  hopeful  as  to  the  course  of  the  market 
during  the  next  few  months.  The  Brazilian  export  trade 
returns  have  been  ofBcially  returned  for  1914  as  o2,5:;6 
tons  against  35,304  tons  in  1913. 

According  to  a  ttlegraoa  from  the  Government  to  the 
Malay  States  Information  Agency,  the  reports  of  rubber 
from  the  Federated  States  for  the  month  of  March 
amounted  to  3,418  tons,  compared  with  3,411  tons  last 
month,  and  2,418  tons  in  the  corresponding  month  last  year. 
Appended  are  the  comparative  statistics  :  — 

lOl.*}.        1914.         1915. 


THE    BECK    SEA:.CHLIGHT    PROJECTOR. 


January 

Ftbraary 

March 

Total 


2  1.31 

1,757 
1  737 

5,625 


2,542 
2,364 
2,418 


3,473  tons. 
3,411      „ 

3,418      „ 


7,324         10,302 


The  Electrical  Trades  Benevolent  In- 
Those  who  gtitution  has  been  in  existence  eight  years, 
the  W  V  ^^^  *''*  accumulated  funds  amount  to  less 
than  £8,000 — a  total  still  unworthy  of 
the  electrical  indusiry  and  utterly  inadequate  to  meet  its 
needs.  "  He  that  has  no  charity  deserves  no  mercy," 
and  charity  certainly  cannot  be  expected  to  come  to  us 
from  outside  if  we  of  the  electrical  industry  have  not  a 
faculty  for  it  within.  Further,  it  cannot  be  expected  that 
employers  and  shareholders  should  make  systematic  contri- 
bution to  electrical  benevolence  unless  those  who  one  day 
may  wish  to  claim  that  benevolence,  support  it  "when  they 
are  on  the  upper  spokes  of  Fortune's  wheel.  Ic  is  true  that 
the  income  of  the  Benevolent  Institution  was  nearly  three 
times  as  great  last  year  as  in  1913,  but  very  special  causes 
contributed  to  that  end,  and,  with  war  in  progress,  and  every 
probabilicy  of  increased  demands  for  assistance  in  the  near 
future,  wholesale  additions  must  be  made  to  the  sources  of 
revenue.  Ou  the  basis  of  the  past  two  or  three  years' 
figures,  it  would  be  60  years  before  one  cnuld  enjoy  the 
prospect  of  being  accommodated  in  the  Institution's  alms- 
houses, and  at  least  two  generations  before  the  child  of 
any  worker  in  the  electrical  industry  cnuld  be  offt-red  the 
shelter  of  an  orphanage.  Such  a  state  of  affairs  is 
neither  creditable  to  the  electrical  industry  nor  fair 
to  the  Benevolent  Institution.  The  funds  collected  are 
administered  faithfully  and  well,  but  they  are  totally 
inadequate.  Expenses  cannot  be  reduced,  for  they  are 
already  low  for  the  range  and  amount  of  work  done.  It  is 
income  which  must  be  increased,  and  as  caiiital  may  not  be 
spent,  funds  must  be  raised  to  provide  sufficient  dividends 
and  interest  to  alleviate  every  genuine  ca^e  of  distress  in 
that  large  and  ever-increasing  middle-class  stratum  of  the 
electrical  industry  which  has  no  other  orr/atii.ied  benevolence 
to  rest  upon.  The  primary  object  of  the  Institution  is  to 
render  financial  and  other  assistance  such  as  will  lead  to 
permanent  benefit,  and  in  the  past  about  7.5  per  cent,  of  the 
recipients  of  grants  have  been  assisted  to  permanent  employ- 
ment. Loiter,  as  available  funds  increase,  the  activities  of 
the  Iristitutio  I  can  be  extended,  but  the  first  essential  is  to 
provide  an  ample  and  secured  income. 

If  each  of  the  five  or  six  thousand  electrical  firms  in  the 
country  subscribed  five  guineas,  or  even  one  guinea,  per 
annum,  and  if  each  of  the  tens  of  thou-ands  of  employes 
whi  stand  to  benefit  by  the  aims  of  the  Institution  con- 
tributed lOs.  or  even  5s.  jer  annum,  there  would  rapidly 
accumulate  funds  permitting  relief  to  be  given  to  every- 
one in  distres-s  in  the  electrical  industry.  A  collection 
after  every  electrical  staff  dmner  or  public  bantiuet  would 
amount  to  a  respectable  total  in  the  course  of  a  year. 
There  are  many  other  pressing  claims,  but  the  electrical 
industry  can  and  ought  to  establish  a  really  adequate  bene- 
volent tund.  As  Mr.  Garcke  said  on  Monday  in  presenting 
the  annual  report  of  the  Institution,  the  problem  is  not  what 
is  the  right  thing  for  each  one  of  us  to  do,  but  what  steps 
can  be  taken  to  awaken  us  to  our  duty  and  pen-uade  us  to 
perform  it.  "  All  mankind's  concern  is  charity,"  and  we 
issue  a  sincere  and  urgent  appeal  to  the  large  number  of 
persons  engaged  in  the  electrical  industry  who  have  not  yet 
identified  themselves  with  the  excellent  work  and  ambitious 
of  the  Electrical  Trades  Benevolent  Institution. 


In  the  course  of  a  discussion  before  the  Society  of  Illu- 
minating Engineers  recently,  some  particulars  were  given 
of  a  new  searchlight  arc  invented  by  Mr.  Heinrich  Beck, 
and  were  published  in  our  report  of  the  meeting.  Further 
information  on  this  subject  was  given  in  a  paper  read 
before  the  American  Institute  of  Electrical  Engineers  in 
February  last,  by  Mr.  C.  S.  McDowell,  the  gist  of  which  is 
given  below. 

The  author  states  that  the  lamp  mechanism  of  a  search- 
light should  keep  the  crater  of  the  positive  carbon  at  the 
focus  of  the  mirror,  should  keep  the  arc  length  that  which 
is  desired,  should  carry  the  current  of  the  carbons,  should 
contain  mechanism  for  rotating  at  least  the  positive  car- 
bon, should  be  sufficiently  rigid  to  keep  the  carbons  in 
proper  alignment,  and  should  require  little  care  and 
adjustment. 

An  illustration  of  the  Beck  lamp  mechanism  is  shown  in 
fig.  1.  Both  carbons  are  rotated  for  the  purpose  of  keeping 
their  surfaces  bathed  in  the  inert  gas  and  to  keep  the  arc 


Fig.  1. — Beck  Seabchlight  Lamp. 

central,  and  thus  promote  evenness  of  burning.  The  posi- 
tive holder  is  fix-'d,  the  carbon  being  fed  through  it  at  such 
a  rate  that  the  crater  is  always  maintained  at  the  focus  of 
the  mirror  :  the  rate  of  feed  is  controlled  automatically,  a 
small  mirror  being  placed  in  the  drum,  which,  when  the 
carbon  feeds  too  slowly,  reflects  a  small  beam  on  a  thermo- 
couple, and  clo-es  a  relny  circuit,  which,  by  means  of  a 
solenoid,  quickens  the  feed.  When  the  carbon  is  back  in 
foous,  the  small  beam  of  light  is  off  the  thermocouple  and 
the  feed  is  slowed  down.  'In  addition,  the  feed  may  be 
controlled  by  hand.  The  negative  carbon  is  fed  through 
the  negative  holder  in  a  similar  manner,  except  that  the 
control  is  by  hand.  The  negative  holder  is  also  fixed, 
e.xcept  when  striking  the  arc,  when  it  is  moved  up  by  a 
striking  motor. 

During  tests  recently  conducted  on  searchlights,  the  Beck 
lamp  mechanism  functioned  very  siti-.factorily  ;  variation  of 
the  crater  of  the  positive  c-irbon  from  the  focus  was  about 
1  mm.  (hardly  noticeable),  and  the  arc  hngth  was  kept 
practically  constant.  No  trouble  in  maintaining  the  arc 
was  experienced  while  rotating  both  carbons,  the  crater  of 
th-^  positive  carbon  remained  even,  atd  there  was  no  notice- 
able hissing  or  jumping  of  the  arc. 

The  desired  searchlight  arc  should  excel  in  the  following 
particulars  :  — 

1.  Small  positive  carbons  with  high  current  densities 
and  thus  high  crater  temperature  throughout  the  crater  area, 
which  gives  high  intrinsic  brilliancy. 

2.  S.nall  negative  carbons. 

3.  Long  arc  length,  that  is,  distance  between  positive 
crater  and  negative  point. 

4.  Uniform  mixture  of  carbon  so  as  to  help  the  evennesa 
of  burning. 

The  Beck  searchlight  may  be  considered  as  being  especially 
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designed   to  meet   the  above  requirements,  and  therein  lies 
its  marked  superiority  over  the  searchlights  now  in  use. 

In  a  searchlight  the  angle  of  dispersion  is  directly  de- 
pendent on  the  diameter  of  the  source  of  illumination, 
provided  the  focal  length  is  constant,  and  if  the  diameter 
of  the  source  can  be  decreased  one-half  while  the  candle- 
power  remains  constant,  the  intensity  of  light  on  the  target  will 
be  quadrupled.  Actuilly  in  the  Beck  searchlight,  the  positive 
carbon  is  reduced  one  half,  and  at  the  same  time  the  candle- 
power  is  increased,  so  tha'.  greater  efficiencies  are  obtained. 

To  decrease  the  angle  of  shadow  it  is  necessary  to  increase 
the  arc  length  or  decrease  the  diameter  of  the  negative 
carbon.  The  arc  length  is  restricted  to  the  stability  point 
of  burning.  Whilst  complying  with  this  requirement, 
the  arc  length  of  the  Beck  lamp  is  maintained  constant  at 
about  ^  in.  as  compared  with  about  5  in.  obtained  at  60  volts 
in  the  standard  30-in.  lamp. 

Carbon  is  the  most  refractory  of  all  known  materials, 
boiling  at  about  4.000"  C.  but  it  unfortunately  commences 
to  evaporate  at  a  much  lower  temperature  (about  1,800  C), 
so  that  in  an  ordinary  arc  very  little  of  the  total  area  of  the 
end  of  the  positive  carbon  is  at  the  melting  temperature,  a 
small  wandering  spot  being  the  real  efficient  part  of  the 
carbon,  and  the  rest  of  the  end  of  the  carbon  is  consumed  at 
a  much  lower  temperature,  giving  off  less  intense  rays  and  a 
longer  wave  length.  This  may  be  readily  seen  in  a  comparison 
of  the  Beck  and  ordinary  area  by  the  colour  of  the  arc. 

In  the  Beck  arc  the  ends  of  the  positive  and  negative 
carbons  are  enveloped  in  hydrocarbon  vapour,  which  prevents 
the  consumption  of  the  carbons  at  a  lower  temperature,  by 
keeping  oxygen  from  them  ;  in  addition  it  cools  the  outer 
shell  of  the  carbons,  the  gas  being  at  a  temperature  of  about 
1,000~  C,  and  thus  concentrates  the  current  in  the  centre  of 
the  carbons.  Thus  a  current  density  greater  than  0"75 
ampere  per  sq.  mm.  is  obtained,  and  the  whole  crater  of 
the  positive  carbon  reaches  a  very  high  temperature.  The 
current  is  brought  to  both  carbons  nt^ar  the  ends  by  roller 
contacts,  so  that  the  only  part  having  this  high  current 
density  is  the  part  protected  by  the  indifferent  gas.  The 
positive  carbm  is  cored  with  a  rare  earth  having  a  melting 
point  of  about  3,500^  C.  The  positive  develops  a  deep 
■crater,  about  12  mm.  deep,  filled  with  incandescent  gas. 
The  sides  of  this  crater  reflect  the  light  radiation  to  the 
focus  of  the  crater,  and,  in  aldition,  the  light  from  the 
negative  is  refl-cted,  so  it  is  believed  that  nearly  true  black- 
body  radiation  is  obtained  ;  and  by  adjusting  the  focus  of  the 
crater  to  the  focal  point  of  the  mirror  the  high  peak  in  the 
luminosity  curve  of  the  beam  is  thus  produced. 


Figs.  2  and  3.— Beck  Seabchlioht  Aecs. 

The  area  of  the  Beck  positive  carbon  is  201  sq.  mm. ;  the 
area  of  the  ordinary  36-in.  searchlight  positive  carbon  is  805 
sq.  mm.  In  the  Beck  light  the  maximam  intrinsic  brilliancy  is 
greater  than  438  c.p.  per  sq.  mm.  The  intrinsic  brilliancy 
of  an  ordinary  carbon  arc  varies  from  J  20  c.p.  per  sq.  mm. 
to  160  C.p.  per  sq.  mm. 

In  addition  to  the  black  body  radiation  obtained  from  the 
crater,  there  is  evidently  a  lurge  amount  of  light  radiated 
from  the  incandescent  gas  in  the  crater,  of  a  selective  nature. 
It  would  probably  at  first  be  thought  that  this  gas  would 
follow  Kirchhi  ff's  la«s  and  absorb  the  lines  which  it  natur- 
ally radiated,  giving  the  Fraunhofer  lines  teen  in  the  son's 


spjctrum  ;  but  in  this  case  the  incandescent  gas  is  at  a 
higher  temperature  than  the  crater,  and  the  spectrum  shows 
positive  lines  apparently  superimposed  on  the  regular  tem- 
perature radiation. 

The  temperature  of  the  incandescent  gas  within  the 
positive  crater  is  estimated  to  be  between  .5,000  and 
5,o00°  C.  Two  views  of  the  Beck  carbons  burning  with 
normal  current  densities  are  shown  in  the  illustrations, 
figs.  2  and  3. 

It  is  very  hard  to  compare  two  searchlights  by  the  eye,  but 
during  a  test  both  searchlights  were  lighted  (the  Beck  and  the 
U.S.  Navy  36-in.),  and  first  one  and  then  the  other  was 
turned  on  the  same  object,  with  the  result  that  objects  not 
distinguishable,  except  in  a  hazy  way,  with  the  Navy  36-in. 
were  plainly  outlined  by  the  Beck  light.  It  is  apparent  to 
the  eye  that  the  Beck  light  is  more  of  a  bluish-white  light 
than  the  standard  ;  the  ordinary  searchlight  beam  looks 
yellow  in  comparison.  The  aggregate  quantity  of  blue 
and  violet  rays  in  the  Beck  beam  is  about  23  per  cent.  At 
low  intensities  of  illumination  the  maximum  sensation  to 
the  eye  for  the  same  strengths  of  illumination  shifts  towards 
the  blue  end  of  the  spectrum,  while  at  higher  intensities  of 
illumination  the  maximum  sensation  for  the  same  strengths  is 
towards  the  yellow  part  of  the  spectrum.  This  shifting  of 
the  relative  sensations  for  different  intensities  of  illumination 
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is  the  well-known  phenomenon  called  the  Pnrkinje  effect. 
It  is  thus  seen  that  the  Beck  light  is  particularly  good  for 
picking  up  distant  objects  where  the  illuminative  intensity 
would  be  small. 

It  is  also  a  well-known  fact  that  a  coloured  body  reflects 
the  colours  from  the  rays  falling  on  it  which  the  body  itself 
contains,  and  absorbs  the  rajs  which  it  does  not  contain  : 
the  Beck  light  being  strong  in  the  short  waves  of  light 
would  thus  be  particularly  effective  in  picking  up  objects  of 
a  bluish  colour,  such  as  the  various  classes  of  ships  painted 
bluish  grey. 

Comparative  night  illumination  tests  were  conducted 
between  standard  36-in.  and  60-in.  searchlights  and  the 
44-in.  Beck  searchlight.  The  beam  given  by  the  latter  was  a 
more  concentrated  beam  than  that  obtained  from  either  of 
the  standard  lamps,  and  the  colour  of  the  Beck  beam  was 
whiter. 

With  the  carbons  burning  in  a  normal  condition  and 
placed  in  the  proper  focal  centres  of  their  respective 
mirrors,  foot-candle-power  readings  at  intervals  of  24  ft. 
were  taken  across  the  beam  at  a  distance  of  2,8-'i0  ft.  from 
the  searchlights.  Figs.  4  and  5  show  the  illumination 
across  the  beam  of  the  Beck  searchlight  compared  with 
that  of  the  60-in.  standard  searchlight.  From  these  curves 
it  can  be  seen  that  the  maximum  illumination  obtained  from 
the  Beck  light  is  approximately  two  anda-half  limes  as  great 
as  that  obtained  from  the  standard  60-in.  projector.  In  the 
Beck  searchlight  beam  the  illumination  is  very  high  at  the 
centre  and  falls  off  very  rapidly  at  the  edge  of  the  beam. 

The  maximum  candle-power  obtained  with  the  present 
U  S.  Navy  standard  carbons  is  45,000  C.P.,  as  against 
88,000  c.p.  obtained  with   the  Beck  lamp. 
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From  the  EleclricaJ  World  we  reproduce  fig.  6,  showing 
the  complete  projector,  with  the  spirit  tank  mounted  on  the 
side  of  the  barrel.  The  vapour  is  generated  from  methy- 
lated spirit  in  a  cylindrical  chamber  filled  with  wire  gauze, 
and  heated  by  a  small  electric  resistance  heater,  the  spirit 
being  admitted  at  a  uniform  rate  into  the  vaporiser,  where  it 
is  volatilised  on  the  hot  metal  parts,  esciping  in  the  form  of 
gas  through  nozzles  under  the  electrodes.  The  spirit  is  fed 
automatically,  when  the  arc  is  struck,  by  an  electromagnetic- 
ally-controlled  valve. 

The  diameter  of  the  negative  electrode  for  150  amperes  is 
only  1 1  mm.,  and.  owing  to  the  protective  efft'Ct  of  the 
vapour,   the  rate  of  consumption  is  only  50  to  fiO  mm.  per 


rotaries,  arranged  for  either  liehtiner  or  traction  supply.  The  two 
rotary  converters  are  of  500  Kw.  capacity  each,  of  the  six-phaee 
type  rnnniner  at  750  E.P.M.,  and  were  also  supplied  by  the  British 
Westinjhonse  Co. 

They  are  8pole  horizmtally  divided  machines,  each  with  an 
alternatiaar-current  booster  and  squirrel-case  startinff  motor 
mounted  on  the  same  shaft,  and  supply  either  liehtin?  or  traction 
voltage";  the  main  transformers  are  each  of  550  k.v.a.  capacity, 
of  the  oil-insulated  self-c  loling  type. 

The  biosters  allow  of  complete  and  in^lependent  control  of  the 
power  factor  on  the  A  c.  side  and  of  the  D  c.  voltage 

The  new  plant  in  the  boiler  house  consists  of  two  Stirling 
water-tube  boilers  fitted  with  superheaters  and  underfeed 
mechanical  stokers.  -,^ 

Oie  boiler  has  a  heating  surface  of  5.157  eq  ft.  and  a  grate  area 
of  ill  pq.  ft.,  ani  will  evaporate  211  000  lb.  of  water  per  hour  ;  in 
the  case  of  the  other  boiler  with  5  7Ui  sq.  ft.  heating  surface,  and 
93  Bq.  ft.  grate  area,  th"?  evap  iration  is  29  000  lb. 

The  superheaters,  made  by  Superheater  Uaitp,  L'd.,  consists  of 
four  distinct  uaits  of  88  tubes  giving  a  total  heating  surface  of 
oSO  pq.  ft. 

The  stokers  were  supplied  by  the  Underfeed  Stoker  Co..  L'd.,  and 
are  of  the  push-plate  typj. 
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Fig.  6. — Extebioe  of  Projectob. 


B.T.H.-CuBTis  TurboGenebatob,  .\s  Installed  at  .Swansea, 


hour  ;  for  the  positive  electrode  a  rate  of  200-250  mm.  per 
hour  is  allowed.  The  positive  electrode  can  be  renewed  in 
a  hot  projector  in  a  few  seconds,  and  \\li>^reas  the  ordinary 
projector  arc  burns  unsteadily  until  the  carbons  have  settled 
down  to  shape,  the  Beck  arc  is  ready  for  work  within  a  few 
seconds. 

The  positive  electrode  is  16  mm.  in  diameter,  as  compared 
with  the  ordinary  carbons,  o8  mm.  in  diameter,  for  the 
same  current  (150  amperes).  Tue  positive  is  not  reduced 
to  a  point,  but  maintains  its  full  diameter  up  to  the  crater. 


The  Uplands  sub-station  plant  consists  of  two  5C0-KW.  rotary 
converters,  together  with  the  necessary  transformers  and  switch- 
gear. 

The  cost  of  this  extension,  for  the  particulars  of  which  we  are 
indebted  to  Mr.  J.  W.  Barr,  the  borough  electrical  engineer,  has 
been  some  £40,000. 


CORRESPONDENCE. 


Letters  received  by  us  ajter  5  r  M.  ON  Tuesday  cannot  appe/ii  until 
the  following  week  Correxpondents  xhould  forward  their  communi- 
cations at  the  earliest  possible  moment.  .\o  letter  can  be  publithed 
unless  we  hare  the  writer's  name  and  address  in  tmr  possession. 


SWANSEA   ELECTRICITY   EXTENSIONS. 


We  referred  in  a  recent  issue  to  the  three-phase  plant  which  has 
been  brought  into  use  by  the  Swansea  Corporation  electricity 
department. 

This  consists  of  two  1,875-K.  v. A,  turbo-alternators,  with  rotary 
converters  and  the  necessary  H  T.  switchgear  at  the  power  station, 
where  also  n"W  boiler  plant  has  been  installed  ;  ii.t.  trunk  feeders, 
and  sub-stations,  only  one  of  which,  at  Upland?,  is  ready  for 
running  at  the  moment. 

The  turbine  plant  is  of  the  horizontal  Curtis  type  supplied  by 
the  Britifh  Thomson-Houston  Co.,  giving  its  rated  output  at 
3,000  B  r  M.  and  supplying  energy  at  (i  lUiO  volts  and  .'(O  periods. 
Overloads  of  25  per  cent,  for  two  hours  and  50  per  cent,  for  10 
minutes  are  provided  for,  with  normal  steam  pressure  (150  lb  )  and 
85  per  cent,  vacuum.  Centrifugal  and  emergenry  governors  are 
fitted  and  the  govfrning  can  be  electrically  adjusted  from  the 
switch  gall'-ry.  The  air  for  ventilating  the  turbo-alternators  is 
supplied  through  ducts  from  dry  sir  filters  fixed  outside  the 
building. 

The  turbines  exhaunt  into  Cole,  Marchant  &  Morley  condensers, 
in  connection  with  which  are  Edwards  air  pumps  and  circulating 
pumps,  the  pumps  for  each  condenser  being  driven  by  a  single 
motor. 

Eioh  condenser  is  designed  to  maintain  a  28-in.  vacuum  when 
dealing  with  27,000  lb.  of  steam  per  hour,  with  cooling  water  at 
65°  F.  and  a  ;!0-in.  barometer. 

Tne  three-phase  h.t.  switchgear  was  supplied  by  the  British 
Westinghouse  Co.,  and  is  of  the  remote  controlled  type  ;  the  l.t. 
control  switches  and  instruments  are  mounted  on  a  bench  board, 
provided  with  red  and  green  lamp  indicators. 

The  bus-bus  oil  switches,  >^a..  are  enclosed  in  moulded  stone 
cubicles.  This  switchgear  controls  the  two  turbo-alternators,  also 
two  rotary  converters  and  four  three-core  '1  sq.  in.  outgoing 
feeders.    Two  direct-current  panels  have  also  been  supplied  for  the 


The  Capturing  of  German  Trade. 

Now  that  the  time  for  the  electrical  industry  is  here,  in  all 
seriousness — and  has  been  lor  some  time  past,  as  a  matter  of  fact 
— to  arouse  itself  and  concentrate  on  the  prime  factors  which  will 
enable  it  to  cap'.ure  and  hold  that  large  volume  of  trade  which  has 
been  hitherto  secured  hy  our  present  enemie-,  the  Germans,  not  only 
in  these  islands,  but  in  all  parts  of  our  Empire,  and  also  in  the 
markets  of  our  Allies,  does  it  not  behove  the  industry  at  once  to 
set  about  what  is  one  of  the  most  essential  primary  movements  to 
ensure  this  end  / 

It  seems  to  me  that  the  industry  en  bloc  should  immediately  take 
those  steps  which  will  not  only  ensure  the  inception,  but  also  the 
continuity,  of  the  propaganda  campaign,  viz.,  by  the  preparation 
and  publi'iation  of  catalosrues  ir.  say.  french,  Russian,  Spanieh, 
and  even  in  Jupanese  and  Chinese,  and,  in  fact,  in  the  languagee 
of  all  those  countries  with  which  we  have  every  hope  onr  mutual 
interests  will  be  linked  up  and  advanced  in  the  future.  We  might 
leave  the  German  language  alone  altogether,  as,  in  any  case,  for 
some  considerable  time  after  peace  is  declared,  it  is  highly 
improbable  that  we  shall  do  much  business  with  the  Germans,  at 
any  rate,  as  sellers  ;  as  their  customers  we  have  bad  enough  of 
them  in  the  pa^^t,  and  should  do  all  in  our  power  not  to 
give  them  the  benpfit  of  good  British  gold  any  more  than  we  can 
posiibly  help,  until  t-uch  time  as  they  can  give  us  some  evidence 
that  they  can  to  some  degree  be  trusted.  Therefore,  for  the  time, 
blot  their  language  out  of  our  trade  literature.  The  languages 
mentioned  at  the  commencement  x)f  this  letter  will  suffice  for  all 
international  trading. 

Perhaps  one  or  two  of  the  bigger  and  more  important  firms  may 
be  able  to  afford  their  own  publicity  and  translation  stsfTs,  and 
will  individually  take  up  the  running  on  the  above  lines,  but  there 
must  be  a  large  number  of  firms  with  not  overflowing  financial 
resources  who  would  find  it  difficult,  if  not  actually  impossible,  to 
employ  their  own  translators  capable  of  efficiently  producing  well- 
finished  technical  catalogues  and  propaganda. 
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Might  I  sn'geat  that  the  preeent  moment  appeara  to  be  a  par- 
ticularly opportune  one  to  institute  a  central  orgaoisation  on 
behalf  of  the  electrical  industry  (thi«  might  be  undertaken  under 
the  aispioes  of  the  I.E.E.  or  the  B.EA.M.A.),  where  catalogue 
and  propaganda  matter  might  be  eflBjiently  dealt  with  by  a  com- 
pete it  body  of  liaguists  who  have  engineering  training  and  capa- 
bilities. At  this  time,  when  there  must  be  resident  in  this  ciuntry 
a  goodly  number  of  electrical  and  mechanical  engineers  of  French, 
Russian,  and  Belgian  nationality,  too  old  to  join  the  fighting  forces, 
or  perhaps  already  incapacitated  from  further  fighting,  who  would 
bj  only  too  glad  to  avail  themselves  of  an  opportunity  to  do  some- 
thing not  only  remunerative  but  also  patriotic  on  behalf  of  their 
own  particular  country's  future  iuterests,  such  a  central  organisa- 
tion could  ba  established  almost  at  once,  I  feel  sure,  given  the 
necessary  initiatory  spirit. 

There  w  luld  be  nothing  to  prevent  the  electrical  firms  from 
sanding  their  copy  to  this  institution,  and  paying  for  translations 
at  a  Boheduled  rate  to  be  decided  upon  by  the  promoters  and 
executive  of  the  organisation.  The  particular  style  of  citaloguing 
and  priating  could  still  be  dealt  with  as  at  present  by  the  firm's 
own  printer  or  publisher.  The  writer  has  spoken  to  several 
representatives  of  publishing  houses,  and  feels  sure  that  there 
would  be  no  hesitation  in  these  firms  quickly  adapting  themselves 
to  the  demand  by  the  p'ovision  of  the  necessary  type  of  printing — 
for  instance,  Rassitn  typs  is  somewhat  outside  the  ordinary,  like- 
wise Japinese  and  Chinese — a',  once  having  started,  the  trade  for 
them  in  this  direction  would  undoubtedly  be  a  remunerative  one. 

Again,  surely  we  have  now  had  enough  of  the  suspicion  of  each 
other  among  our  home  manufacturers.  No  doubt  the  German 
element  in  our  midst  was  greatly  responsible  for  this,  but  with 
that  element  eliminated,  and  the  experiences  which  the  war  has 
taught  us,  undoubtedly  there  will  ba  a  return  to  the  good  old 
British  axiom,  so  prevalent  in  the  days  of  our  trading  forefathers, 
of  "  Let  na  trust  each  other." 

E  loh  fi  -m's  specialities  are  nowadays  so  defined,  and  it  ia — and 
always  has  been — such  an  ea^y  thing  for  any  firm  to  get  hold  of  its 
rival's  catalogue,  that  there  should  no  longer  be  any  distrust  or 
hesitation  in  deciding  upon  some  course  which  will  work  out,  not 
only  effectively  but  comparatively  economically,  in  the  common 
cause  of  the  industry. 

The  writer  hopes  that  the  idea  put  forward  may  receive  the 
serious  consideration  of  the  electrical  trade,  but  the  principal 
point  is — not  to  adopt  the  laisse:  faire  policy,  but  that  of  "Do 
it  now '. " 

The  principle  might  be  extended  to  the  establishment  of  a 
central  school  of  languages  for  the  teaching  and  training  lin- 
guistically of  commercial  and  engineering  travellers,  who  will 
eventually  bo  required  to  follow  up  the  propaganda  in  foreign 
countries — i.e.,  if  we  have  learned  anything  or  are  likely  to  learn 
anything  as  the  outcome  of  this  terrible  world  upheaval, 
and  wi  are  to  ensure  that  never  again  will  Britain  be  caught 
napping. 

Tae  average  monolinguistio  Eaglishman  has  for  many  years  been 
almost  the  laughing-atock  of  his  German  rival,  because  he  could 
not  speak  several  languages,  bat  the  writer  fancies  this  will  be 
another  instance  where  "  those  Uugh  best  who  laugh  last,"  and,  as 
in  th?  mitter  of  fighting,  the  Englishman  will  prove  himsalf  also 
not  wanting  in  the  matter  of  linguistic  achievements,  when  he 
recognises  the  necessity  of  grappling  with  the  issue. 

Snggestire. 

liindon,  April  19M,  1915. 

Electric  Road  Rollers. 

The  letter  re  "  E  eotric  R  'ai  Rillers"  from  your  correspondent, 
TVIr.  T  ipliss,  is  pirticalarly  interesting,  as  the  next  issue  of  the 
Electric  Vehicle  will  deal  largely  with  electric  battery  traction 
for  municipal  purposes,  and  the  question  of  elec'.ric  road  rollers 
will  be  dealt  with  in  an  Eiitorial. 

I  have  sent  the  draft  to  a  well-kno^n  maker  in  order  that  any 
pissible  "  bloomers"  may  be  eliminated,  as  I  am  not  an  expert  in 
this  type  of  machine,  bat,  from  a  ommon-sense  point  of  view,  it 
does  seem  to  me  that  electricity  applied  to  road  rollers  ought  to 
change  for  the  better  the  whole  aspect  of  this  branch  of  municipal 
work.  The  present  steam  roller  is  an  unmitigated  nuisance  on 
aacouut  of  its  noisa,  smoke  and  dirt. 

The  necessary  weight  can  easily  be  obtaiaed  ia  the  form  of  the 
battery,  and  there  is  no  questioa  whatever  that  the  cost  of  upkeep 
(repairs,  m^iintenince  and  power),  must  be  cons  derably  less  than 
with  the  steam  or  petrol-driven  machine.  I  believe  if  one  or  two 
enterprising  makers  took  the  matter  up — it  would  result  in  advan- 
tage to  them,  and  to  the  central-station  engineer,  who  would  tap  a 
bi»  source  of  revenue. 

The  i  inrnal  does  not  go  to  press  until  the  end  of  May,  and  in 
the  meantime  any  information  on  the  subject  that  your  readers 
can  send  me  will  be  very  welcome  and  help  along  the  movement. 

A.  Ho^h  Seabrook, 

Hon.  Editur,  The' Electric  Vehicle. 

London,  W.,  Aj)Hl  I7th,  1915. 


LEGAL. 


Taunton  r.  Haekness  Bbos. 

The  Electric  Appliances  Co.  were  on  April  15th  defendants  in  an 
action  heard  in  the  King's  Bench  Division,  before  Mr.  Justice 
Low  and  a  common  jury,  in  which  Mr.  Thorn  Lionel  Taunton,  a 
traveller  in  electrical  fittings,  &;.,  residing  at  Eilmg,  claimed 
commission  and  compensation  for  wrongful  dismissal. 

According  to  the  opening  statement  of  Me.  Matee,  K.C,  who 
appeared  for  the  plaint  ff,  an  agreement  was  entered  into  verbally 
between  plaintiff  and  Messrs  Harknesa  Bros,  for  him  to  travel  in 
vacuum  cleaners  on  commiaaion  and  £1  a  week  for  travelling 
expenses.  Tne  engagement  dated  from  May,  IHU,  and  the 
plaintiff's  ooerationa  were  confined  to  London.  Subaequently 
Meparc.  Hirkneas's  busineas  was  turned  into  a  company,  and 
plaintiff  continued  his  duties  under  the  original  agreement.  In 
]!I13  he  was  asked  to  give  demonstrations  with  the  vacuum 
cleaner  upon  the  understanding  that  his  commission  should  con- 
tinue while  he  was  so  engaged,  and  that  his  interests,  which  would  be 
looked  after  by  others  meanwhile,  would  not  be  affected.  The  defen- 
dants then  asked  him  to  part  with  half  of  bis  commission  to  those 
who  looked  after  his  business,  but  this  he  declined  to  do.  Subse- 
quently differences  arose  over  the  plaintiff's  letters  from  customers 
being  opened  at  the  office  and  acted  upon  by  other  travellers,  and 
plaintiff  wrote  stating  that  letters  from  his  clients  addressed  to 
him  personally  "  must "  remain  unopened  and  left  for  him  to  deal  with 
personally.  To  thisommunication  the  defendants  took  excption, 
characterising  it  as  impertinent,  and  demanding  a  written  apology 
within  24  hours,  failing  which  he  would  be  given  a  week's  notice. 
The  plaintiff  told  the  defendants'  directors  that  he  was  sorry  they 
ahould  have  regarded  the  word  "  must  "  as  offensive,  and  assured 
them  that  it  was  not  so  intended.  They,  nevertheless,  gave  him 
the  week's  notice,  and  he  had  to  leave. 

The  PL4INTIFP  was  called,  and  in  the  course  of  hia  cross- 
examination  his  LOHDSHIP  said  there  was  no  justification  for 
saying  that  he  (plaintiff)  had  been  guilty  of  misconduct,  as  was 
alleged  as  the  reas  in  for  his  dismissal  at  a  week's  notice  instead  of 
six  months,  claimed  to  be  the  custom  where  travellers  were  paid  by 
commission  only.  It  was  absurd  to  say  that  the  word  'mubt,"  as 
used  by  the  plaintiff,  was  offensive,  and  his  neglect  to  send  a 
written  apology  could  not  be  construed  into  a  refusal  to  obey 
reasonable  orders.  It  was  clear  that  there  had  been  no  miscon- 
duct, and  it  was  a  serious  matter  to  make  such  a  charge  against  a 
man  where  there  was  no  foundatim  for  it.  He  auggeated  that  the 
parties,  under  the  circumstancea,  might  come  to  some  arrange- 
ment. 

After  conaultation  between  counsel,  it  waa  agreed  that  judgment 
ahould  be  entered  for  the  plaintiff  for  an  agreed  amount,  with 
costs,  and  that  the  £2r.  Hi.  7d.  paid  into  Court  by  the  defendants 
should  be  piid  out  to  the  plaintiff's  solicitors. 

Judgment  was  accordingly  entered  for  plaintiff  for  an  agreed 
amount,  endorsed  on  counsel's  briefs,  with  coats. 


Ball-Bearinff  Extensions. — The  Hofi'mann  Manu- 

TACTOEtNG  Oo.,  LTD.,  of  Chelmsford,  are  still  further  considerably 
extending  their  already  large  works.  Tneir  ball-bearing  hanger 
for  line  shafting  haa  been  in  great  demand  during  the  past  year, 
the  total  supplied  being  suflfioient  to  carry  42,000  ft.  of  line 
shafting  at  normal  pitch. 


Pei/.e  Cocet. — SEiznsE  of  Electbic  Faks. 

SlE  Samuel  Evans,  presiding  over  the  Prize  Court,  again  had 
before  him  a  few  days  ago  the  ca'se  in  which  the  Crown  asked  for 
condemnation  of  five  cases  of  electric  fans  aeized  on  board  the 
P.  &  0.  steamship  Poonu  in  London  on  October  17th.  The  goods 
were  claimed  by  I^aria,  Ltd.,  of  20i-i,  Tuwpr  Bridge  Road,  a  com- 
pany duly  incorporated  in  England  on  May  30th,  1912.  The  matter 
was  adjourned  from  last  term  for  further  evidence  to  be  produced 
by  the  claimants. 

Mr.  a  W.  Elkin,  on  their  behalf,  said  he  now  produced  certain 
documents  which  were  asked  for  on  the  last  occaaion.  The  tirat 
was  a  duplicate  of  the  agreement  made  between  claimants  and 
Measrs.  Laacelles,  Parrington  &  Brasche,  of  Melbourne,  appointing 
the  latter  their  agents  in  Australia.  The  original  was  in  Mel- 
bourne. That  proved  beyond  doubt,  he  submitted,  that  Messrs. 
Laecelles,  Parrington  &  Brasche  were  claimants'  agents.  The  next 
documents  consisted  of  a  bundle  of  reports  from  Mr.  Ciarles 
Brandt,  claimants'  traveller  in  Australia,  and  a  number  of  com- 
mintion  notes  between  claimants  and  their  agents. 

The  President  paid  it  rather  tooked  from  these  documents  as  if 
the  goodn  belonged  to  the  claimant  company,  and  that  Me'sre. 
Lascelles,  Parrington  &  Brasche  were  only  the  agents  for  sale,  and 
Mr.  Brandt  was  the  traveller.  He  would  like  to  see  the  share 
register  of  the  company. 

Mr  J.  B  Aspinall  (for  the  Crown)  said  he  had  a  Hat  of  the 
shareholdere,  dated  July  18th,  1!II4.  There  seemed  to  be  seven 
ahareholders,  all  German.  He  gathered  that  his  Lordship  was 
satisfied  that  these  goods  were  the  property  of  the  learia  Co. 

The  President  said  he  would  like  to  have  Fome  further 
evidence  from  Mr.  Moreton,  the  manager  of  the  company. 

Mb.  Frank  Moeeton,  recallpd,  stated  that  the  document 
appointing  him  manager  waa  signed  by  Mr.  Ludwig  Schoenmann, 
the  engineer  and  secretary,  and  by  Mr.  Carl  Ssifer,  the  commercial 
manager,  on  Auguat  3rd. 

The  President  :  What  became  of  them  after  they  appointed 
you  ? 

Witness  :  They  left  the  country  on  the  night  of  August  3rd,  to 
the  best  of  my  knowledge.  I  think  they  went  to  Germany  ria 
Copenhagen. 

Have  you  had  any  communication  with  any  of  the  directors 
since  you  were  appointed  ?^No  ;  I  account  to  no  one  but  the 
Board  of  Trade  Supervisor. 

Replying  to  Mr.  Elkin,  Witness  said  that  the  Board  of  Trade 


Vol.76.   No.  1.952,  APBiL  23, 1915.]        THE    ELECTRICAL    REVIEW, 


575 


were  quite  satisfifd  with  his  mode  of  carrjiner  on  the  busineep,  aiid 
thej  ooonteraigned  all  the  cheques  drawn  by  him  on  the  company's 
a:;count. 

Cross-examined  by  Mb.  Aspinall,  Witness  said  he  did  not 
know  what  authority  the  two  eentlemen  who  appointed  him 
manafrer  had  so  to  do.  He  assumed  they  had  authority  from  the 
directors. 

Me.  Elkin  submitted  that  Mr.  Morton  was  properly  appointed, 
and  that  havin?  regard  to  the  fact  that  the  claimants  were  a  duly 
incorporated  company  in  this  country  they  were  entitled  to  the 
release  of  these  goods,  on  the  authority  of  the  decision  of  the  Court 
of  Appeal,  in  the  case  of  the  Continental  Tyre  and  Rubber  Co.  r. 
Tilling. 

Tne  Pebsident  :  Supposing  this  company  constituted  as  it  is 
wanted  to  buy  ships,  could  it  own  them  / 

Mr.  Elkin  said  that  had  not  been  decided. 

The  Pkesident  remarked  that  it  would  ba  very  odd  if  the 
company  was  the  owner  of  the  ship  and  also  the  cargo,  and  was 
entitled  to  the  cargo  and  not  to  the  ship. 

Mb.  Elkin  said  he  relied  very  strongly  on  the  decision  of  the 
Court  of  Appeal. 

The  Pkes[DENT  said  be  was  willing  to  pay  all  deference  to  that 
decision,  but  it  aid  not  bind  him  in  that  Court.  He  might  after 
careful  consideration  come  to  the  cou'jluBi'in  that  he  minht  be  able 
to  agree  with  Lord  Justice  Buckley's  dissenting  jadgment. 

Ultimately,  his  Lordship  reserved  judgment. 


Teadino  with  the  Enemy. 

In  the  City  of  London  Court,  on  April  19th,  a  considered  judgment 
was  delivrred  by  Judge  AtherleyJones,  K  C,  in  a  case  of  much 
trade  interest  and  importance,  in  which  Bruno  Ullmann,  s-ucceseor 
to  Bechmann  k  Ullmann,  21,  Moor  Lane,  E.C.,  sued  Mr.  S.  Njman, 
SO,  Westnourne  Grijve,  Bayswater,  for  £11  ba.  for  trade  goods  sup- 
plied. The  defence  was  that  the  plaintiff  could  not  recover  because 
of  the  Trading  with  the  Enemy  Act,  although  the  defendant  was 
quite  prepared  *o  pay  if  so  orderfd.  Plaintiff,  it  seemed,  was  a 
Oerman  by  birth,  and  was  naturalised  in  18»9.  In  1901  he  said 
he  went  into  partnership  with  Bechmann,  a  G  -rman.  Bechmann 
died  and  the  business  passed  to  Ullmann.  The  goods  sued  for  were 
ordered  ana  delivered  in  March  of  last  year.  Piaiutifl  ranked  as  a 
Britieh  sulj-ct  and  was  entitled  to  all  the  assets  of  the  cODcern 
including  the  debt  due  from  the  defendant.  There  could  be  no 
question  there  of  trading  with  the  enemy.  Plaintiff  had  c  m- 
municated  with  the  Board  of  Trade,  the  Treasury,  and  the  Con- 
troller of  Companies,  and  the\'  had  no  objection  to  him  recdveiing. 
Of  course  he  would  not  part  with  the  money  or  send  it  to  Germany. 
The  business  here  was  a  London  branch.  The  headquarters  were 
in  Brfurth.  The  business  here  was  a  distinct  entity.  The  goods 
supplied  to  the  defendant  were  invoiced  from  L  nrion  and  Germany. 
Defendant  said  unfortunately  his  business  was  with  foreign  honees, 
and  during  the  last  two  months  there  had  been  awful  trouble 
through  people  paying  money.  He  had  already  got  into  trouble 
with  the  authorities  for  paying  in  another  case. 

Judge  Atheblbv  Jones,  K  C,  said  that  as  the  point  raised 
was  a  nuvel  one  and  had  never  been  before  any  C>  urt,  and  as  it  was 
of  great  importance  to  every  trader  in  this  country,  he  had  taken 
time  to  consider  his  decision.  He  had  come  to  the  conclusion  that 
plaintiff  c  mid  not  recover  as  he  was  satitfied  that  the  business  of 
OUmann  &  Bechmann  was  a  German  house.  At  for  the  corres- 
pondence with  the  Board  of  Trade,  &c.,  it  was  immaterial,  as 
Courts  of  Law  did  not  fnund  their  judgments  on  the  of  ioions  of 
Gavernment  offi  nals.  Plaintiff's  business  in  London  was  only  an 
agency.  Jadgment  for  the  defendant  with  costs,  but  he  gave 
leave  to  the  plaintiff  to  appeal,  as  he  thought  it  quite  likely  that 
the  Divisional  Court  might  take  another  view.  I;  was  certainly  a 
very  important  case. 

National  Freehold  Land  and  Boilding  Society  r. 
Mahhice  Fkeeman. 

An  alleged  nnisance  by  motor-driven  machinery  gave  rise  to  this 
astion,  which  came  boiore  Mr.  Justice  Sargant  on  April  I'.lih,  the 
plaintiff  S  iciety  and  their  tenant,  Bittista  Barzilia,  claiming  an 
injunction  in  respect  of  an  alleged  breach  of  agreemei/t,  and  the 
■defendant,  also  a  tenant  of  the  Society,  counterclaiming  for 
damages  for  »lleged  breach  of  warranty. 

Mb.  Stkoud,  in  opening  the  case  on  behalf  of  the  plaintiff, 
said  he  'ilaimed  an  injunction  to  restrain  the  defendant  from  using 
or  permitting  to  be  used  on  his  premises,  the  first  Unor  of  :ta  and 
10,  Mitre  Street,  Aldgate,  any  machinery  so  as  to  cauee  a  nui^ance 
either  to  the  plaintiffs  or  the  other  occupiers  of  the  pr<  miees.  The 
plaintiff  Society  were  the  landlords,  and  the  plaintiff  Bar?,  ilia  was 
a  tenant  of  theirs  who  carried  on  a  restaurant  business  there. 
The  defendant  became  the  occupier  of  the  first  floor  of  the  pre- 
mises under  an  agreement  dated  January  ir)th  lest  year,  and  he 
alleged  that  before  entering  into  the  aertement  the  Society, 
through  its  ngents,  had  warranted  the  premises  to  be  adaptid  for 
motive  power.  That  gave  rise  to  the  counterclaim,  the  defendant  con- 
tending that  in  the  event  of  the  second  plaintiff  recovering  any  dam- 
ages, or  an  injunction  being  granted,  he  was  entitled  to  claim  against 
the  society  for  breach  of  warranty.  Prior  to  January  12th  the 
defendant  entered  into  negotiations  with  Meesrs.  F.  Hilbury  A:  Co., 
house  and  estate  agents,  of  140.  Leadenhall  Street,  for  premise^  suit- 
able for  his  business  of  a  buttonhnle  maker.  In  an  interview  with  Mr. 
Hilbury  the  defendant  explained  that  he  required  the  premiees  for 
his  business  of  a  buttonhole  manufacturer,  and  aUo  mentioned 
that  he  would  be  using  machines,  but  it  was  not  suggested  or 
brought  to  the  knowledge  of  Mr.  Hilbury  in  any  way  that  there 


was  any  intention  of  introducing  electric  or  other  power  on  the 
premise?.  In  a  letter  written  before  the  tenancy  agreement  was 
entered  into  the  defendant  said  he  had  ascertained  that  there  was 
no  electric  light  installed  on  the  premises,  but  no  reference  what- 
ever was  male  to  electric  power.  Mr.  Johnstone,  the  secretary  of 
the  plaintrff  society,  and  Mr.  Hiwkins,  a  rent  collector  in  their 
employ,  had  interviews  with  the  defendant  prior  to  the  signing  of 
the  agreement,  and  both  would  tell  the  Court  that  though  the 
defenaant  said  that  he  would  put  machines  on  the  premises  they 
understood  him  to  mean  treacle  or  hand  machines.  Nothing 
whatever  was  Siid  about  power-driven  machines.  The  defendant 
asked  Hawkins  whether  there  was  electric  light  on  the  premises, 
and  Hawkins  by  mistake  said  that  there  was,  but  nothing  would 
turn  upon  that  as  the  defendant  afterwards  had  a  1  tter  stating  the 
contrary.  When  the  agreement  was  completed  at  Mesers.  Hilbury's 
ofliDe,  again  nothiag  was  said  about  power-diiven  machines.  The 
agreement  was  for  a  tenancy  of  the  whole  of  the  first  flnor  of 
39  and  40,  Mitre  Street,  and  the  clause  upon  which  the  plaintiffs 
relied  was  that  the  tenant  covenanted  to  do  nothiog  that  might 
cause  nuisance  or  annoyance  to  the  occupiers  of  acjoining  pro- 
parcy,  nor  carry  on  any  trade  or  bujiness  except  that  of  a  button- 
hole maker. 

Mb.  Justice  Sabcjant  :  That  would  imply  that  he  was  not  to 
u?e  the  premises  for  the  business  of  a  buttonhole  maker  so  as  to 
be  a  nuisance,  unless  the  nuisance  w&s  absolutely  escential  to  the 
carrying  on  of  a  button-hole  maker's  business.  The  defendant 
would  have  to  show  that  it  was  quite  impossible  to  carry  on  his 
business  without  cansiug  a  nuisance. 

Counsel,  continuing,  said  that  the  defendant  was  let  into  posses- 
aion,  and  he  proceeded  to  make  arrangements  with  an  electric 
lighting  company  to  install  electric  power  without  consulting  the 
plaintiff  society  in  way. 

Ma.  Justice  Sargant  asked  whether  the  installation  was  for 
both  light  and  power. 
Counsel  said  he  did  not  know. 

His  Lordship  said  he  asked  because  there  must  have  been  a 
separate  installation  for  power,  as  power  was  charged  for  at  a 
different  rate. 

Counsel  said  he  did  not  think  it  mattered,  as  there  was  no 
questiun  that  the  defendant  was  work'ng  his  machines  by  electric 
power.  Mr.  Hawkins  visited  the  premises  about  eome  repairs  and 
saw  an  electrician  at  work  there,  but  thought  it  had  merely  to  do 
with  electric  lighting.  Batzilia  wrote  to  the  plaintiff  society  com- 
plaining of  the  nuisance  and  loss  of  custom  in  cons  quence,  and 
after  some  correspondence,  in  which  it  wes  suggested  that  the 
nuisance  might  be  obviated  by  more  firmly  fixing  the  machines,  the 
present  action  was  commenced. 

Both  sides  agreed  that  if  the  Court  should  hold  that  the  question 
was  one  of  damages  the  amount  should  be  fixed  by  his  Lordship,  to 
save  the  expense  of  an  iii{uiry. 

It  was  admitted,  added  counsel,  that  the  defendant  had  installed 
on  the  premises  a  2-H  p.  electrically- driven  machine. 

Evidence  was^giveu  in  support  of  counsel's  opening  statement. 
Called  for  the  defence,  and  examined  by  Mb  Fobtune,  Maurice 
Freeman  said  that  he  had  been  in  business  in  Old  Street,  and 
had  used  power-driven  machines.  It  was  perfectly  understood 
when  he  took  the  premises  in  question  that  he  would  be  using 
machines  in  his  business,  and  the  electrioally-dtiven  machines 
made  little  or  no  more  noise  than  would  hand  or  treadle  machines. 
The  machines  he  was  now  using  stood  on  a  bed  about  3  ft.  high, 
and  were  the  best  machines  that  could  be  got  for  his  trade.  There 
was  no  better  method  known  in  the  trade  of  carrying  on  his 
business  than  the  one  he  had  adopted.  A»  a  buttonhole  maker,  he 
did  not  think  his  business  could  be  carried  on  with  less  noise.  All 
the  Urge  firms  used  these  machines.  He  was  now  bu-y  on  Govern- 
ment work,  ai  d  worked  on  a  Sunday. 

Crns^examined,  Witness  said  that  when  he  asked  whether 
electricity  was  laid  on  on  the  premises,  he  did  not  lead  Mr.  Hilbury 
to  suppose  that  his  inquiry  referred  only  to  electric  light.  He 
asked  whether  there  were  electric  wires  on  the  premises,  and  he 
did  not  soppofc  that  anyone  could  tuppose  hie  inquiry  was  confined 
to  wires  for  electric  lighting. 

Re-examined,  Witness  said  that  he  made  it  clear  to  both  Mr. 
Hilbury  and  Mr.  Hawkins  that  he  would  ba  using  motor-driven 
machines. 

Other  evidence  was  given  for  the  defence  to  the  effect  that  there 
was  very  heavy  machinery  in  the  neighbourhoed,  the  woiking  of 
which  could  be  heard  in  the  strict,  and  that  the  delendant'a 
electrically-driven  machines  would  make  less  noise  than  treadle 
ma'hines. 

Mb.  Fortune  in  summing  up  the  defendant's  oate,  admitted 
that  there  was  undoubtedly  some  noise  caused  by  these  machines, 
but  people  could  not  live  in  a  city  without  having  to  endure  some 
miie,  and  he  submitted  that  the  noise  in  question  fell  very  far 
short  of  a  common-law  nuisance. 

His  LoBiosiiip.  in  giving  judgment,  said  that  there  had  not  been 
the  slightest  evidence  put  before  hiiu  that  the  negotiations  for 
the  agreement  of  tenancy  proceeded  on  the  footing  that  the 
defendant  was  to  be  entitled  to  use  power-driven  machinery  on  the 
premises,  and  he  was  satisfied  that  the  plaintiffs'  ag'-uts  never  had 
it  brought  before  them  that  it  was  the  intention  to  use  such 
machinery.  The  onus  of  showing  that  his  busin-^ss  c  uld  not  be 
carried  on  without  causing  a  nuisance  was  on  the  defendant,  and 
he  had  not  only  not  established  that  proposition,  but  had  not 
attempted  to  do  so.  He  had  cciiie  to  the  conclasion  that  the  work- 
ing of  these  nachiaes  was  a  nuisance,  though  he  tbiueht  it  was 
just  on  the  border  line  of  what  was  a  common-law  nuisance,  and 
he  accordingly  granted  an  inj'inction  to  restrain  the  defendant 
from  so  working  his  machines  as  to  cause  a  nuisance,  and  awarded 
the  plaintiff  Barzalia  £10  by  way  of  damages 
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The  defendant  was  ordered  to  pay  the  costs  of  the  action,  but 
the  iajanetion  wassospended  for  four  weeks  to  enable  the  defendant 
to  eet  oat  of  the  premiaep. 

The  defendant'^  counterclaim  was  dismissed,  with  costs. 

CussiKGHAM,  Ltd. 

The  petition  of  W.  T.  Henley's  Telejraph  Works,  Ltd.,  for  s  com- 
pnlsor/  order  to  wind  up  Caanin»\>am,  L'd  ,  electrii-ians,  ajrain 
came  before  Mr.  Justice  Astbury,  in  the  Companies'  Windin^-LTp 
Court,  on  Tuesday.  Counsal  reminded  his  Ijordship  that  at  the 
previous  hearing:  he  stated  that  a  few  creditors  had  not  come  into 
the  arrangement  that  had  been  proposed.  He  was  now  able  to 
state  that  the  whole  of  the  creditors  had  come  io,  and  the  only 
thin^  to  do  now  was  to  dismiss  the  petition  by  consent,  without 
costs. 

Mr  H.  E  Weight  said  he  appeared  for  a  large  number  of 
creditors  opposin?  the  petition  and  he  assented. 

His  Lordship  dismi-sed  the  petition,  without  costs. 


NE'W     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


Variable  Speed  A.G.  Commutator  Motors. 

Messrs.  F.  Parkinson  &  Co ,  of  WdlU  Works.  Guiseley,  near 
Leeds,  have  recently  issued  a  new  cataloarne  and  price  list  of  their 
A  *;.  commutator  motors,  an  installation  of  which  at  the  Govern- 
ment S'.amp  Printing  Works,  Hayes,  Midilesex,  was  described  in 
the  Electru  4L  Review,  of  Novem'oer  2l8t,  1913.  The  makers 
claim  tbat  these  are  the  only  British-made  motors  in  which  the 
following  features  are  obtainable  :  (")  A  large  speed  variation,  up 


The  Firadanac  Mining  Switchgear. 

Messrs.  Berry,  Skinner  &  Co ,  of  78,  Upper  Thames  Street. 
London,  E.C  ,  have  brought  to  our  notic3  a  new  type  of  explosion- 
proof  ewitchgear,  consisting  of  a  very  compact  form  of  combined 
fase-^witch  specially  constructed  for  use  in  those  rtgions  of  the 
coal  mine  where  the  Home  Office  Regulations  require  the  apparatus 
to  be  explosion-proof,  and  preferably  fool-proof. 

It  is  concedtd  by  experts  that  an  apparatus  which  has  its  com- 
ponent parts  in  one  chamber  is  better  and  safer  than  an  apparatus 
which  separates  its  switches  and  fuses  into  different  compartments 
connected  by  small  inlets  ;  moreover,  a  combined  apparatus  of  the 
fuse-switch  type  is  obviously  more  compact,  and  for  a  given  out- 
put has  a  less  cubical  content  for  the  retention  of  explosive  gases. 
It  is  claimed  that  the  present  invention  contains  a  number  of 
points,  all  important,  but  nevtr  hitherto  combined  in  one  piece  of 
apparatus. 

The  following  are  the  features.of  the  Firadanac  explosion-proof, 
interlocked  comtiued  fuse  switch  with  air-break,  to  which  atten- 
tion is  directed  :  — 

Greit  mechanical  strength  :  ex e optionally  small  S'ze  for  a  given 
output  ;  wide  mtchine-faced  surfaces  in  comparison  with  the 
cubical  contents  of  the  cabinet;  every  currentcarrjing  contact 
is  renewable  from  the  front  ;  by  an  ingenious  mechanical  device 
the  movable  switch  contacts  can  be  revolved  to  present  an  entirely 
clean  switch  contact  after  damage  ;  every  switch  is  arranged  so 
that  the  current  is  broken  upon  each  pole,  upon  two  contacts  in 
series,  and  with  a  parallel  action.  This  is  better  than  a  knife- 
switch  with  one,  or  even  two,  contacts  where  the  current  is  broken 
at  a  point  :  ic  is  impossib'e  to  tamper  with  the  c  mtacts  by  mischief 
or  accident  ;  the  switch  has  positive  q  uick  makc-and-break  action  : 
ajcsss  to  the  explosion-proof  cabinet  is  impossible  until  the 
moving  switch  contacts  and  fuses  have  been  made  dead  ;  the  design 
is  arranged  so  that  the  mains  may  enter  at  either  the  top  or  bottom 
of  the  cabinet,  and  without  having  to  turn  the  switch  "upside 
down":  the   apparatus   is    fitted   with   Berry's  patent    magnetic 
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Fig.  1.— Variable-Speed  a.c.  Commdtatob  Motor  Driving  Printing  Press. 


.   Fig.   2.— FlBADANAC 

SwiTCH-FDSE,  Box  Open- 


to  a  ratio  of  three  to  one,  with  a  shunt  speed  characteristic  through- 
out the  ranee  :  W  this  is  obtained  without  the  use  of  any  resist- 
ances ;  (f)  efficiency  practically  constant  at  any  speed,  and  com- 
parable with  that  of  a  D.c.  motor  of  eqaal  size.  The  motors  have 
fixed  brushes  and  no  mechanical  governor  or  short-circuiting 
device  of  any  description  is  employed. 

The  motors  are  provided  with  exceptionally  robust  shafts, 
bearings  aod  commutators,  which  ensure  great  reliability  in 
service,  and  have  been  designed  in  five  types,  covering  practically 
the  whole  field  of  the  application  of  alternating-current  motor 
driving  for  industrial  purposes.  We  illustrate  in  fig.  1  a  variable- 
speed  sinele-phase  motor  driving  a  printing  press.  The  speed 
exmtroUer  consists  of  a  small  oil-immersed  transformer  which  is 
shown  in  the  illustration.  These  machines  are  built  under  the 
Punga  and  Creedy  patents. 

A  serious  ohjoction  to  alternating-current  commutator  motors  in 
the  pa^t  has  been  the  difficulty  of  obtaining  satisfactory  commuta- 
tion. This  feature  has  received  very  careful  consideration  in  the 
design  of  the  Pa-kinson  motors,  and  the  makers  can  guarantee  the 
(Ximmutation  to  be  equal  to  that  of  the  best  modcn  direct-cnrrent 
practice.  These  motors  fill  a  long-felt  want  in  the  application  of 
altematiner  current  for  industrial  purposes. 

The  firm  have  recently  completed  a  large  extension  of  their 
works  in  order  to  meet  the  increasing  demand"  for  their  manufac- 
tures, and  the  whole  of  their  works  is  devoted  to  the  manufacture 
of  alternating-current  commutator  motors. 


blow-out  fuses.  Without  a  screw-driver  or  any  other  tool,  these 
can  be  re-fused  with  ordinary  copper  wire  in  a  few  seconds.  There 
is  no  possibility  of  accidental  she  ck  during  replacemt-nt. 

The  switchgear  was  examintd  and  tested  by  the  Underwriters' 
Laboratories.  Inc..  of  Chicago,  I'  SA.,  in  December  last.  A  sample 
20-ampere  200-volt  switch  was  operated  12  times  by  band,  closing 
and  opening  a  circuit  in  which  a  continuous  current  of  30  amperes 
at  a  pressure  of  315  volts  was  passing,  first  with  theswi'ch  cabinet 
earthed,  and  afterwards  with  the  generator  alternately  earthed  on 
the  positive  and  negative  side.  Strips  of  copper  were  placed  in 
parallel  with  the  fuses  to  prevent  the  latter  from  blowing.  The 
contacts  were  only  slightly  burned. 

The  insulation  resistance  was  measured  with  a  500- volt  Evershed 
Megger,  and  the  result  was  : — Positive  to  negative,  20  mesohms  : 
positive  to  neeative  to  earth,  seven  megohms.  The  two  poles  of 
the  same  switch  were  connected  to  the  terminals  of  a  transformer, 
and  starting  at  800  volts  the  pressure  was  eradnally  raised  to 
2, COO  volts  and  maintained  for  one  minute.  The  test  was  repeated 
with  the  transformer  terminals  connected  to  the  switch  contacts 
and  metal  case  respectively.  The  insulation  satisfactorily  with- 
stood this  test.  The  illustration  (fis.  2)  shows  an  ironclad  fuse- 
switch  cabinet  with  the  cover  open  :  this  cabinet  is  provided  with 
a  1 1-in.  machined  flange  D,  with  similar  provision  on  the  hinged 
oover.  When  the  cover  is  closed  and  the  metal  surfaces  are 
together,  they  are  clamped  by  four  equally-spaced  wing  nuts  as 
at  B. 
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The  oover  having  been  closed,  the  lever  ci  can  now  be  operated 
by  means  of  the  spindle  and  rock  shaft  >'  to  throw  the  rapid- 
acting  toggle  joint  carrying  the  magnetic  blow-out  fuse  carriers 
E  into  their  respective  base  contacts  at  A.  This  operation  of 
closing  the  switch  automatically  locks  the  cabinet  by  means  of  the 
engagement  of  a  male  bolt  in  the  centre  of  the  base  with  the 
female  projecting  tube  H.  It  is  impossible  to  open  the  cover 
until  the  bolt  is  withdrawn  by  moving  the  switch  to  its  "  off 
position." 

Shrouding  of  the  cable  connections  in  the  base  to  meet  the 
Home  Office  retinirements  is  provided  by  the  insulating  screens  as 


Fig.  3.— Fibadanac  Switch-fuse,  Closed. 

at  c.  To  rewire  a  blown  fuse,  the  magnetic  blow-out  fuse  jarriers 
E  can.  be  out-aorung  in  one  second,  re-fused  and  in-sprung  into 
position  in  under  30  seconds  for  the  complete  operation.  The 
apparatus  is  low  in  price  and  simple  in  construction.  Every  part 
is  interchangeable  ;  it  is  ''  made  like  a  gun." 

Electrically  Heated  Grip  for  Steering  Wheel. 

Electrically  heated  leather-covered  grips  for  use  on  steering- 
wheels  of  automobiles,  have  been  developed  by  the  Interstate 
Electric  Co.,  New  Orleans,  La.  The  grips  are  attached  to 
the  wheel,  as  shown  in  the  accompanying  illustration,  and   are 


Fic.  4.— Electrically  Heated  Grips. 

provided  with  laoea  for  making  them  tight.  Energy  may  be 
obtained  from  the  storage  battery  of  the  oar,  or,  if  the  magneto's 
rating  is  high  enough,  from  the  magneto. 

Skop  AVindow  Reflectors. 

A  complete  serici  of  seven  shop  window  reflectors  has  been 
brought  out  by  the  General  ELEtTRic  Co.,  Ltd.,  of  Queen  Victoria 
Street,  E.C ,  which  includes  the  following  types :  Shell,  fluted 
scoop,  plain  scoop,  hemispherical,  horizontal  parabolic,  vertical 
parabolic,  conic,  all  of  which  (except  the  hemispherical)  are  made 
in  two  sizes,  the  smaller  designed  for  up  to  the  :tO-watt  Osram 


Hemispherical.       Vertical  pArabotic,  Con  c. 

Fitt.  5. — G.E.O.  Shop  Wlndow  Reflectoes. 

lamp  sii'e,  and  the  larger  for  lamps  up  to  the  (iO-watt  size,  thus 
ensuring  any  pear-shaped  Osram  lamp  of  the  usual  s'zis  having  its 
correct  reflector.  All  these  reflectors  have  soientitio  contours,  and 
effectively  screen  the  light  from  the  eyes  of  persons  looking  in  the 
shop  window. 

Special  care  has  been  taken  to  see  that  the  shade  carrier  ring, 
which  holds  the  reflector  in  pusitiou,  is  easily  accessible,  and  a 


special  feature  in  the  case  of  the  deep  conic  and  vertical  parabolic 
patterns  is  the  provision  for  the  necessary  ventilation.  The  high- 
class  nickel  plating  finish  assures  the  maximum  amount  of  rt  flec- 
tion being  obtained. 

A  neat  folder,  Xo.  F.  1,902,  gives  particulars  of  these  reflectors, 
some  of  which  are^shown  in  fig.  5,  in  tabulated  form. 


ELECTRICAL    TRADES    BENEVOLENT 
INSTITUTION. 


The  report  of  the  Committee  of  the  abo\B  Institutiou  for  the 
year  ended  December  31st,  1914,  was  adopted  at  the  annual 
meeting,  held  at  the  Institution  of  Electrical  Engineers,  on 
Monday  evening.  Dealing  first  with  financial  matters,  the 
Comimttee  says  that  for  the  second  year  in  succession  the 
principle  of  having  the  head  of  a  large  firm  ae  President  of  the 
Annual  Festival  resulted  in  a  mo6t  satisfactoiy  addition  to  the 
funds.  The  total  income  from  contributions  for  1914  waa 
i3,139.  This,  added  to  the  receipts  from  dividends  and  other 
sources,  produced  a  total  income  of  i'3,380,  as  compared  with 
itl,363  in  1913.  The  subscriptions  from  members  and  the 
number  of  members  have  again  increased.  The  result  of  the 
year's  work  has  been  a  net  mcome  of  ^3,127.  The  following 
investments  have  been  made  out  of  this  sum  : — i£404  Canada 
4  per  cent,  registered  stock,  ±'407  3  per  cent.  Metropolitan 
Water  Board  stock,  ±9-25  New  Zealand  3§  per  cent,  inscribed 
stock,  ±'1,071  Bombay,  Baroda  and  Central  Indian  Railway 
capital  stock,  =  ±2,807,  bringing  the  total  of  the  invested 
funds  to  ±7,727. 

For  the  eisth  year  in  succession  a  donation  has  been  received 
from  the  Electrical  Engineers'  Ball.  Mention  is  made  of  the 
tinancial  and  other  support  received  from  the  electrical  Press, 
and  this  year  for  the  first  time  from  the  general  Press. 

The  working  expenses  have  naturally,  in  view  of  the  large 
amount  collected,  been  heavier,  but  it  is  a  matter  of  satisfac- 
tion that  the  percentage  of  the  expenses  to  the  amount  col- 
lected is  very  much  less  than  in  preNious  years. 

The  total  amount  paid  out  for  temporary  relief  during  the 
year  was  ±253,  as  compared  with  ±154  in  the  previous  year, 
the  number  of  grants  dealt  with  being  28.  Every  person 
who  has  applied  and  who  was  qualified  tor  assistance  received 
the  same. 

Employment  was  found  for  many  of  the  applicants,  llie 
committee  has  always  endeavoured  to  find  work  if  possible 
for  those  who  apply  for  assistance,  and  in  this  way  the 
amounts  expended  on  temporary  relief  are  much  smaller  than 
they  otherwise  would  be,  with  the  result  that  the  invested 
funds  can  be  increased  more  rapidly  than  otherwise  would  be 
the  case. 

The  committee  feels  that  it  cannot  too  strongly  impress  upon 
all  those  connected  with  the  electrical  industry"  how  desirable 
it  is  that  the  members  of  the  staffs  of  firms  should  join  the 
Institution  as  members,  and  it  therefore  again  points  out  in 
the  report  the  advantages  of  membership.  It  is  hoped  that 
the  heads  of  electrical  businesses  will  bring  this  matter  before 
the  members  of  their  staff. 

Mr.  Hugo  Hirst  was  elected  President  of  the  Annual  Festival. 
1914,  and  owing  to  his  untiring  energies  preceding  the  festival 
he  was  able  to  announce  at  the  dinner  that  a  total  sum  of 
over  ±2,700  had  been  collected.  The  chairman's  list  amounted 
to  ±2,464. 

Tlie  Chairman  in  his  appeal  at  the  dinner  was  ably  sup- 
ported by  Sir  David  Salomons,  Mr.  Wordingham  (Vico-Pre«i- 
dent  of  the  Festival),  and  Mr.  Godfrey  Isaacs,  and  as  the 
result,  the  total  amount  collected  in  connection  with  the 
festival,  exclusive  of  the  subscriptions  of  new  members  who 
then  joined,  was  ±2,741. 

Tlie  benefit  which  has  resulted  to  the  Institution  by  the 
syatem  of  collectors'  books  is  demonstrated  by  the  list  in  the 
year-book.  The  committee  tnists  that  those  gentlemen  whose 
names  appear  in  the  lis^t.  and  who  devoted  so  much  time  and 
energy  (lining  the  year  1914  to  assist  the  collection  of  funds 
of  this  Intititution,  will  continue  their  much  appreciated  efforts 
in  the  year  191.5. 

The  Institution  of  Electrical  Engineers  is  thanked  for  the 
use  of  its  premises,  and  the  electrical  Press  for  its  assistance 
in  the  nintter  of  publicity. 

The  balance  sheet  Rhow.s  that  the  fund  now  has  ±7,727 
invested,  and  ±190  at  the  bank,  vi'ith  ±'22  standing  as  sundry 
debtors.  =  ±7.948.  The  income  of  the  year  from  all  sources, 
including  dividends  on  investments  (±?25),  eubscriptions. 
donations,  and  sale  of  tickets,  etc..  for  the  .Annual  Fe.itivnl 
Dinner,  was  ±3.470.  The  expenditure  wa."!  as  follows: — Print- 
ing, postages,  stamps  and  stationery,  ±61:  secretary's  salary 
and  commission  and  otiice  expen.ws,  ±179;  28  grants  paid 
(ranging  in  value  from  ±1  10s.  to  ±20).  ±2.5.S;  cost  of  Annual 
Festival  Dinner,  ±100,  making  the  balance  carried  to  the 
balance  sheet  ±2,875. 

\mong  those  present  at  the  meeting  were  Messrs.  E.  Garcke 
(in  the  chair).  Justus  Eck.  F.  B.  0.  Hawes.  H.  Bevis.  F.  R. 
Xakler,  H.  Op)X'iilioimer.  A.  .\.  Campbell  Swinton,  and  L.  G. 
Tate  The  total  income  for  the  past  vear  amounted  to  ±3,470, 
coinpare<l  with  ±l..'f62  for  1913.  and  28  grant'j,  ti^talling  ±252. 
were  made,  as  a^-'ainst  1-1   ijiantscoiilin!.'  t'l53.    The  total  out- 
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goings  war*  £896  (M)0),  suA  tbtt  fiurplw  earned  t»  tba  bal* 
3no«  she«t  £2,874  (£9Sri).  The  total  capital  of  the  Iiutitution 
on  December  Blst  last  was  iE7,871,  against  i£4,996.  At  present 
there  are  about  170  mombere.  Alessrs.  Sugden  and  Hestall 
Tvere  re-clect.ed  hon.  solicitors,  and  Messrs.  Price,  Waterhouse 
and  Co.  hon.  auditors.  Lord  Vaus  of  Harrowden,  Lt.-Col. 
H.  M.  Leaf,  and  Messrs.  Guv  Burney,  H.  Beyis,  H.  H.  Berry, 
P.  J.  Walker,  E.  J.  Wallis-Jones,  and  S.  D.  White  were  re- 
elected to  the  committee  of  management,  and  it  was  resolved 
that  special  effort  be  made  to  induce  Mr.  E.  J.  Clark  to  with- 
draw his  resignation,  owing  to  the  valuable  services  he  had 
rendered  in  the  past.  It  is  desired  to  fill  vacancies  on  the 
committee  by  representatives  of  electrical  firms. 


WAR    ITEMS. 


Carlisle  Supply  Men.— The  following  is  a  complete  list  of 
employes  of  the  Carlisle  electricity  department  now  eervlng  with 
the  Cjlours  :  these  form  35  per  cent,  of  the  total.  Those  still 
employed  are  provided  with  a  badge  indicating  that  they  are 
engaged  on  public  service. 

Bayntaam,    H.  P.,    station    Guperin-  Baxter,  R.,  stoker,  and  Batt.  Border 

teadent,  Royal  Engineers.  Regiment. 

Hay,  J.  H.,  cbief  clerk,    4tb    East  Berry,  M.,    coal  trimmer,  4th  Batt. 

Lane?.  Howitzer  Brigade  Camber-  Border  Regiment. 

landR.F.4.  Wright,    A.,    coal   trimmer,     Royal 

Fraser,   W.,  storekeeper,  7th  Batt.  Engineers. 

Border  Regiment.  ClarK,    W.    H.,    porter,     4th    Batt. 

Stephens,  O..  assistant  storekeeper,  Birder  Regiment. 

Bjrder  Depot.  Sanderson,     R.   U.,     engine     room 

Thompson,  vv.  v.,  consumers*  assist-  attendant,       4th       East      Lanes. 

ant.  Army  S-^rvice  Corps.  Howitzer      Brigade      CumberJand 

Ballantyne,      H.      B.,      switchboard  R.F.A. 

attendant,  4tb  Batt.  Border  Regi-  Simpson,    J.,    apprentice,    4tb  East 

ment.  Lanes.  Howitzer  Brigade  Cumber- 

Faircljugh,  P.,    meter    reader,    4th  land  R.F.A. 

Batt.  Border  Regiment.  Todd.     G ,     apprentice,     4th    East 
Mannion,  J.,  jointer,  4th  East  Lanes.  Lanes-  Howitzer  Brigade  Cumber- 
Howitzer       Brigade      Cnmberland  land  R.F.A. 

R.F.A.  Oem,    R.,  apprentice,  Royal  Engin- 
eers. 

Germans  and  Russian  Cables.— According  to  the  Xorole 
Vremya,  the  subscription  of  the  house  of  Bogau  ^^  Co.,  of  Moscow, 
of  300,000  roubles  for  war  charities,  has  brought  the  question  of 
the  nstionality  of  the  house  under  discussion.  It  is  undoubtedly 
considered  to  be  German,  and  two  members  of  the  board,  M.  Ph. 
and  G.  M.  Mark,  only  became  naturalised  Russians  after  the  war 
began.  Further,  after  the  outbreak  of  the  war,  a  syndicate  was 
formed  in  Petrograd  called  the  United  Cable  Factories  Co.,  in 
which  the  chief  part  is  played  by  the  house  of  Bogau,  along  with 
the  German  houses — Felten  &  Gullleaume,  of  Mannheim.  This  syn- 
dicate, says  the  journal  quoted,  now  dictates  the  prices  of  copper 
and  copper  products  in  Russia,  being  part  owner  of  the  Bieloretzk, 
Kolchugin  and  other  factories  which  control  practically  all  the 
copper  goods  produced.  Controlling  also  rich  copper  mines  of  the 
Caucasus  and  the  Urals,  Bogans  dispose  of  immense  stocks  of  copper, 
and  if  the  syndicate  has  raised  the  price  of  copper  by  about  50  per 
cent.,  and  of  copper  goods  by  75  per  cent.,  the  lions  share  of  the 
profit  is  passing  into  the  pockets  of  Messrs.  Bogau  4:  Co. 

A  Han^arian  Company  and  the  War.— The  report  for  ISU 
of  the  Hanfarian  Felcen  &  Guilleaume  states  that  after  a  short 
period  of  stagnati:)n  the  industrial  and  economic  life  of  thecountry 
assumed  a  regular  course  with  the  exception  of  a  few  branches. 
Instead  of  a  dearth  of  work  a  scarcity  of  workers  had  arisen,  and 
the  difiSoulties  resulting  therefrom,  as  well  as  from  the  limitation 
in  the  production  of  coal  and  the  increased  cost  of  manufacturing, 
brought  about  a  diminution  in  the  profitc.  The  gross  profits 
amounted  to  £37,000,  as  compared  with  £41,000.  and  the  net 
profits  were  £17,000,  as  against  £28,000  in  1913,  the  dividend 
being  10  per  cent,  as  contrasted  with  a  rate  of  15  per  cent,  in  the 
previous  year.  At  present  the  company  is  still  engaged  directly 
and  indirectly  on  the  execution  of  war  orders  and  would  be  able 
to  keep  the  works  in  full  operation  were  it  not  for  the  lack  of 
copper  owing  to  the  requisition  of  this  material  by  the  Govern- 
ment. 

English  Capital  in  Germany.— The  chairman  of  the  Mix  and 
Genest  Telephone  and  Telegraph  Co.,  of  Berlin,  was  asked  at  the 
recent  general  meeting  why  the  company  had  registered  a  proposal 
for  the  liquidation  of  the  Lampson  Co.,  in  which  the  former  is 
financially  concerned.  In  reply  it  was  mentioned  that  the  tele- 
phone company  was  at  present  unable  to  work  with  an  under- 
taking in  which  Englishmen  were  interested,  which  was  now 
everywhere  exciting  attack,  and  was  excluded  from  official  orders. 
After  the  removal  of  the  English  participation  it  was  added  that 
the  Lampson  Co.  would  presumably  resume  business  activity,  and 
the  hope  was  expressed  that  favourable  results  would  then  be 
obtained. 

More  Electrical  Men  Wanted.— The  204th  Field  Company  B.E. 
and  40th  Divisional  Signal  Uompany  R  E.  are  now  being  formed 
and  training  at  Norbury,  S  W.  Major  Minshall,  R.E  ,  M.I.E.E.,  is 
in  command  of  the  204th  Field  Company.  There  are  vacancies  in 
both  of  these  companies  for  electricians,  wiremen,  telegraphists 
and  mechanics.  Applications  for  particulars  or  for  enlistment 
should  be  made  to  the  Norbury  Golf  Club  House,  Norbury,  S.W. 

Board  of  Trade  Assistance.— List  No.  u;  (week  ending 
April  10th)  has  been  issued  giving  particulars  of  inquiries  received 
for  aonroes  of  goods  by  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade. 


Mnnicipal  Repair  Shops.— The  Manchester  oivic  authoritlee 
are  making  every  effort  to  aisist  the  Government  in  increasing 
the  output  of  war  munitions,  and  on  Friday  a  special  sub-Com- 
mittee of  the  Corporation  Electricity  Committee  offered  the  War 
Offloe  the  use  of  the  repair  shops  at  the  Stuatt  Street  generating 
station.  This  is  a  large  building,  containing  lathes  and  other  im- 
portant machinery.  The  War  Office  representatives  in  the  city 
have  expressed  the  opinion  that  the  builaing  is  most  suitable  for 
the  work. 

The  Liverpool  Tramways,  Electric  Power  and  Lighting  Com- 
mittee has  passed  a  resolution  that  the  Committee  desires  to 
do  everything  possible  to  aesist  the  Government  in  the  production 
of  munitions  of  war,  and  that  the  Corporation  workshops  at 
Lambeth  Road  be  placed  at  the  disposal  of  the  Government  for 
this  or  for  any  other  purpose,  such  as  repairs  to  motor  transport 
vehicles,  &c. 

Contravening  Lighting  Orders. —  The  first  prosecution  in 
Leeds  for  contravention  of  the  Military  lighting  restriction  orders, 
under  the  Defence  of  the  Realm  Act,  occurred  last  week,  when  a 
tradfsman  was  fined  £10,  with  the  alternative  of  eight  weeks' 
Imprisonment.  When  the  defendant  said  he  would  pay  in  a  week 
the  Stipendiary  Magistrate  said  he  must  pay  that  day  or  go  to 
prison.     The  defendant  had  defied  the  police. 

Personal.— Mr.  J.  H.  Thomas,  A.M.I.E.E.,  who  has  recently 
returned  to  England  from  the  Far  East  has  been  granted  a  com- 
mission in  the  Royal  Engineers,  and  is  attached  to  the  204th  Field 
Company  now  training  at  Xorbnry. 

Mr.  E.  A.  Shaw,  formerly  assistant  engineer  to  the  Burton-on- 
Trent  and  Ashby-de-la-Zouch  Light  Railway  Co.,  has  been  gazstted 
Lieutenant  in  the  Royal  Garrison  Artillery. 

By  wireless  from  Berlin  comes  the  information  that  the  Iron 
Cross  has  been  conferred  upon  Prof.  Roentgen  in  acknowledgment 
of  his  eminent  services  to  surgery.  The  professor  was  decorated 
on  his  70th  birthday. 

The  Loiidon  Gazette,  on  Tuesday,  contained  the  following 
announcements  :— 

Territobial  Force. 

No.  2  Electric  Lights  Companies. — Neville  L.  Phipps  (temporary )' 
Cyril  R.  Norman  (temporary). 

No.  3  Electric  Lights  Companies. — Percy  H.  Bartlett  (tem- 
porary), Cuthbert  L.  Fox  (temporary). 

No.  4  Electric  Lights  Company. — George  Frederick  Bale  to  be 
Second  Lieutenant.     Dated  AprU  21st,  1915. 

London  Electrical  Eogineers. — Second  Lieutenant  Hubert  F.  G. 
Roose  is  seconded,     Dated  April  10:h,  1915. 

Roll  of  Honour. — Information  has  reached  Liverpool  that  two 
more  tramway  men  employed  by  the  Corporation  have  been  killed 
at  the  front.  The  roll  of  honour  of  the  tramway  staff  is  now 
17  killed  and  40  wounded  out  of  1,000  men. 

Information  has  reached  Eccles  of  the  death  of  Private  E.  Ash  ton, 
of  the  2nd  Batallion  Lancashire  Fusiliers,  who  was  shot  though 
the  head  by  a  German  sniper.  He  was  a  single  man,  and  for 
17  years  had  been  employed  in  the  electricity  department  of  the 
Eecles  Corporation. 

Sergt.  Fred  Helm,  who  was  employed  in  the  shipping  department 
of  Messrs.  Dick,  Kerr  L>e  Co.,  Strand  Road,  Preston,  has  been  killed 
in  action.  The  deceased,  who  was  29  years  of  age,  has  left  a  wife 
and  three  children.  He  was  recently  awarded  the  D.C.M.,  and 
promoted  sergeant.  He  had  seen  service  in  India  and  South 
Africa. 

Corporal  A.  E.  Irving,  of  Burnley,  a  local  tramway  conductor, 
has  been  awarded  the  D.C.M.  for  his  work  in  the  Neuve  Chapelle 
fighting.     He  is  27  years  of  age. 

Private  C.  J.  Husband,  aged  20  years,  Pendleton,  formerly 
employed  by  the  British  Westinghouse  Co.,  has  been  invalided 
home,  suffering  from  the  effects  of  rheumatic  fever,  which  he  con- 
tracted through  exposure  in  the  trenches. 

Private  Thos.  Herbert  Hilton,  3rd  Border  Regiment,  of  Oldham, 
has  bfien  killed  in  action.  He  was  24  years  of  age,  and  was 
formerly  employed  as  a  conductor  on  the  ( Hdham  Corporation 
Tramways.  He  was  killed  on  AprU  10th,  as  his  Quartermaster 
reports—"  while  doing  his  duty  bravely  and  nobly."  Private  Foster 
Irving,  1st  Manchester  Regiment,  who  was  also  a  tramway  con- 
ductor at  Oldham,  was  shot  in  the  head  and  killed  while  going  to 
the  trenches  on  April  7th.  He  had  been  through  the  bittle  of 
Neuve  Chapelle. 

Second-Lieut.  Sidney  Gudgeon,  of  the  Manchester  Regiment, 
recently  reported  as  having  been  wounded  in  France,  was  for 
three  years  a  student  in  the  Manchester  School  of  Technology 
(Faculty  of  Technology  of  the  University),  where,  in  1912.  he 
was  awarded  the  Certificate  of  the  University  in  Electrical 
Engineering, 
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"\oise  and  Vibration  caused  lij  Electric  Plant." 

■ — With  reference  to  the  case  reported  under  this  heading  in  our 
"  Legal  "  section  last  week  (page  545),  a  correspondent  informs  us 
that  the  nuisance  really  arose  from  the  noise  created  by  the 
exhaust  from  a  gas  engine  driving  the  electric  lighting  plant  at 
the  picture  palace.  The  writer  is  anxious  that  electrical  plant 
should  not  carry  a  burden  of  blame  which  properly  belongs  to 
gag. 
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THE   CASE    FOR  THE   ELECTRIFICATION 
OF  ENGINEERING  WORKS. 


Bv  ERNEST  P.  H0LLI3,  A.M.I.E.E.,  A.Amer.I.E.E., 
M.Assoo  Min.E.E. 


PoR  very  many  years  the  opponents  of  the  electrification  of 
engineering  works  have  sought  to  make  out  their  ease  on 
the  ground  of  low  power  costs.  It  will  be  within  recol- 
lection that  some  years  ago  almost  every  railway  station  in 
the  country  was  placarded  with  announcements  by  firms  of 
gis-engine  makers  containing  the  legend  "  10  b.h.p.  for  Id. 
an  hour."  Possibly  under  exceptional  circumstances  such  a 
claim  could  be  justified  ;  indeed,  if  it  came  to  be  a  question 
of  low  power  costs,  the  writer  could  point  to  a  case  in  which, 
by  the  introduction  of  electrification,  a  large  works  is  obtain- 
ing the  whole  of  its  power  at  a  cost  of  minus  £1  a  week. 
For  some  time  electrical  engineers  found  it  diiEeult  to  make 
headway  against  these  assertions,  and  then  only  by  forcing 
upon  the  owners  of  engineering  works  a  realisation  of  the 
large  losses  incurred  in  line  shafting.  Before  the  intro- 
duction of  the  electric  motor  little  care  had  been  bestowed 
on  line  shafting,  but  electrical  engineers  soon  showed  that 
there  were  exceptional  cases  in  which  00  per  cent,  of  the 
total  power  generated  by  the  engine  was  wasted  in  the  shaft- 
ing, and  30  per  cent,  was  a  common  figure.  This  appre- 
ciation of  heavy  line-shafting  losses  led  to  a  number  of 
conversions  to  electric  drive. 

Later  on,  when  factories  grew  larger,  a  further  dis- 
advantage of  a  drive  from  long  lengths  of  shafting  demon- 
strated itself.  The  engineer  could  not  say  :  "  I  will  put  my 
machine  here  because  it  is  the  best  place  for  it,"  but  had  to 
say  ;  "  I  cannot  put  my  machine  here,  although  I  would  like 
to,  because  it  would  be  too  costly  to  bring  up  the  line 
shafting  ;  therefore,  I  must  go  near  to  the  line  shafting." 

With    increasing  competition   and  the  necessity  for   an 
intelligent  arrangement  of  the  machinery  so  that  work  went 
orderly  through  the  shops  and  never  had  to  retrace  its  steps, 
the  engineer  began  to  chafe  at  the  restrictions  imposed  upon 
his  arrangements  by  the  line  shafting,   and  to  look  more 
favourably    upon    the     electric    drive,    even    though    its 
opponents  had  asserted  that  it  cost  slightly  more  per  h.h.p.- 
liour  than  other  methods  of  drive.     In  consequence,  he  first 
ol   all   electrified   a   few    outlying    machine   tools    without 
CDmmitting  himself  to  the  larger  scheme  of  electrification 
advocated  by  electrical  engineers,  and  he  experimented  with 
these  tools.     He  found  that,  contrary  to  what  he  had  been 
told,  they  needed  no  experts  to   work  them,  and  that  the 
operations   involved   in  the   control  of  the  motor  were  so 
simple  that  they  could  be  safely  entrusted  to  the  machine 
operator.     At  the  same  time  he  succumbed  to  the  tempta- 
tions of  the  small  electric  tools  which  were  pressed  upon 
him,  and  found,  no  doubt  to  his  surprise,  that  an  extremely 
large   number  of  operations   which  had  hitherto  involved 
great  labour   and    mconvenience   could    be    performed    by 
handy  little  electric  drills,  grinders  and  similar  machines. 
He  experienced  for  the  first  time  what  a  convenience  it  was 
in  the  case  of  heavy  work  to  be  able  to  take  the  tool  to 
the  work  instead  of  the  work  to  the  tool.     Probably  he  was 
still    unconvinced  that  he  had  not  done  all  that  he  could 
do  towards  the  improvement  of  the  driving  of  his  factory. 
He  was  still  under  the  impression  that  as  long  as  he  did  not 
press  the  extension  of  the  line  shafting  too  far  he  was  not 
incurring  undue  losses  ;    at  any  rate,  he  was  not  incurring 
losses  greater  than  manufacturers  of  the  gas,  steam  or  oil 
engine  told  him  would  be  incurred  in  the  transformation  of 
the  energy  in  the  steam,  gas  or  oil  to  electricity  and  trans- 
mitting It  and  subsequently  converting    it    to  mechanical 
power.     But  sooner  or  later  he  was  persuaded  by  the  elec- 
trical engineer  to  test  the  power  taken  by  the  shafting  run- 
ning light  and  under  other  conditions,  and  to  compare  it 
with  an  individual  drive.    How  was  he  to  do  it  ?  Obviously, 
responded  the  electrical  engineer,  by  installing  temporarily 
an  electric  motor  and  measuring  the  power  taken  by  the  motor. 
The  experiment  showed  that  the  electrical   manufacturers 
were  right.    The  line  shafting  often  took  an  excessive  amount 
of  power  to  drive  it,  even  on  light  load,  and  there  was  a  great 
waste  of  power  in  keeping  the  whole  of  the  shafting  going 
when,  perhaps,  only  one  machine  was  required  to  be  run.  A  few 


further  tests  demonstrated  that  the  aggregate  power  requli^d 
by  individual  electric  motors  was  less  than  had  to  be  applied 
at  the  central  point  for  driving  through  a  line  of  shafting. 

But  this  experiment  brought  home  to  him  something  about 
the  electric  drive  that  he  had  not  appreciated  before.  For 
the  first  time  he  could  conveniently  measure  the  power 
taken  by  a  machine.  For  the  first  time  he  could  say 
whether  that  machine  was  taking  more  power  than  the 
manufacturers  had  asserted.  For  the  first  time  he  was 
able  to  make  adjustments  in  the  running  of  the  machine, 
and  able  to  tell  whether  those  adjustments  resulted  in  an 
increase  or  decrease  in  the  amount  of  power  consumed. 

With  the  introduction  of  the  new  steels  with  high  cutting 
speeds,  he  found  that  his  existing  power  arrangements  were 
inadequate  to  run  the  machines  under  their  new  conditions. 
He  experienced  difficulcies  in  the  cutting  of  metals  of 
varying  degrees  of  hardness  due  to  the  slipping  of 
the  belts  and  the  poor  speed  regulation.  It  was  then  not 
long  before  the  advantages  of  the  electric  drive  in  respect  of 
speed  control  were  brought  home  to  him. 

Of  course,  one  of  the  best  canvassers  for  electrification  in 
engineering  works  has  been  the  electric  crane.  Every 
engineering  works  of  any  size  employs  electric  cranes  which 
have  often  been  installed  before  the  conversion  of  the  main 
drive  to  electricity. 

The  foregoing  remarks  have  outlined  the  different  steps 
involved  in  the  education  of  the  factory  owner  to  the  advan- 
tages of  the  electric  drive,  and  up  to  the  present  only  the 
main  benefits  accruing  from  electrification  have  been  dis- 
cussed. These  are  now  fairly  widely  appreciated  amongst 
fa-tory  owners,  and  it  is  practically  only  in  those  few  cases 
where  the  owner  himself  is  interested  in  the  manufacture 
of  prime-movers  suitable  for  driving  from  a  central  point, 
that  the  consumers'  engineer  will  find  any  antagonism  to  the 
electric  drive.  There  are,  however,  numerous  points  which 
can  be  brought  home  with  advantage  to  assist  a  consumers' 
engineer  in  the  securing  of  new  consumers,  and  an  endea- 
vour has  been  made  below  to  set  out  briefly  tilling  points 
which  can  beneficially  be  put  before  potential  consumers. 

EUmination  of  Line  Shafting/  Losses. — The  elimination 
of  line  shafting  losses  lias  already  been  discussed.  A  con- 
sumers' engineer  has,  of  course,  to  make  sure  of  the  extent 
of  line  shafting  in  the  works  before  he  can  use  this  argu- 
ment. In  very  small  works  it  is  sometimes  the  case  that  a 
central  drive  would  not  be  greatly  inconvenient,  and  in  these 
instances  the  argument  of  the  elimination  of  line  shafting 
losses  carries  no  weight. 

Tools  Worked  to  their  Ma.Tinvnn  Output. — The  factors 
which  enable  an  individually-driven  tool  to  be  worked  to  its 
maximum  output  are  : — 

(a)  The  overload  capacity  of  the  motor. 

(b)  Better  speed  regulation,  permitting  metals  of  varying 
degrees  of  hardness  being  treated  at  different  cutting  speeds. 

(r)  The  absence  of  slipping  belts. 
{(l)  The    ability    to    make    rapid     starts,    stops     and 
reversals. 

(c)  The  ease  of  control  from  convenient  points. 
(/)  Independence  of  auxiliary  details. 

Free  Arrangement  of  Toots.— U  is  of  great  importance 
in  a  modern  engineering  shop  that  there  shall  be  the  fullest 
freedom  in  the  arrangement  of  the  tools,  not  only  to  enable 
the  work  to  be  carried  through  the  shops  in  the  best 
sequence  of  operation,  but  to  permit  the  changing  of  the 
machine  tools  for  larger  or  different  ones. 

Provision  of  Facitilies  for  Adding  Neu'  Tools. — It  often 
happens  in  laying  out  an  engineering  shop  that  it  is  not 
possible  to  foresee  the  extent  or  the  direction  of  the  develop- 
ments of  the  work.  A  new  class  of  work  comes  along  ;  a 
greater  demand  for  a  particular  class  is  experienced  than 
had  been  anticipated  :  or  the  demand  for  certain  articles 
has  not  realised  expectations.  In  any  of  these  contingencies 
it  may  be  desirable  to  introducj  new  tools  or  to  transport 
older  ones,  thrown  into  desuetude  through  lack  of  work,  to 
another  part  of  the  shop.  When  tools  are  tied  to  the  line 
shafting,  the  rearrangement  or  the  introduction  of  new- 
tools  is  a  matter  of  dilliculty,  and  the  convenienr*  of  being 
able  to  put  down  a  tool  where  one  likes  without  any  con- 
sideration of  line  shafting  is  a  matter  of  great  moment. 

A  bilitii  to  Measure  Power.— Que.  of  the  greatest  advant- 
ages introduced  by  electrification  is  the   great  ease   with 
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which  power  eau  be  measmi-ed.  Not  only  uau  the  power 
taken  by  the  machine  on  full  load  be  ascertained  and  adjust- 
ments made  which  permit  a  reduction  in  the  amount  of 
power  without  any  effect  upon  the  quality  or  quantity  of  the 
work,  but  the  light  load  readings  can  be  taken,  which  offer 
a  reliable  criterion  of  the  mechanical  efficiency  of  the  tool, 
and  any  deterioration  in  the  gears  or  other  defects  can  be 
instantly  detected. 

Fdcilities  for  Overtime  and  Week-end  Work. — In  many 
industries  repairs  and  maintenance  work  is  carried  on  during 
the  week-end  ;  indeed,  in  textile  mills  and  in  several  other 
works  the  writer  has  visited,  special  engines  have  been  in- 
stalled to  save  the  main  engine  being  run  during  the  week- 
end. The  disadvantages  of  having  to  keep  an  engine-room 
and  boiler  house  staff  in  attendance  either  during  overtime 
or  at  the  week-end  in  order  that  one  or  two  small  machines 
can  be  run  for  repair  work  are  so  obvious  as  to  make  it  not 
worth  while  to  pursue  them  further. 

Eliminalion  of  Belts. — Probably  in  very  few  engineering 
works  would  it  be  possible  or  economical  entirely  to  eliminate 
belts  ;  but  by  electrification  the  number  can  be  considerably 
reduced.  8ome  belts  are  advantageous  in  the  respect  that 
they  form  an  admirable  friction  clutch,  but  they  have  their 
many  disadvantages,  which  are  well  known  ;  while,  in  addi- 
tion, there  is  the  cost  of  maintenance. 

In  a  big  engineering  works,  belt-driven  from  long  lengths 
of  shafting,  the  handling  of  work  is  made  considerably  more 
difficult. 

No  Restrictions  upon  Head  Room. — Electrically-driven 
cranes  are  a  sine  qua  non  in  all  engineering  works  of  any 
magnitude,  and  anything  which  interferes  with  rapid  and 
eiScient  transport  of  work  about  the  shops  is  a  decided  dis- 
advantage. Line  shafting  and  belts  often  interfere  with 
the  transportation  of  work. 

Increased  Safety  to  Operators. — An  individual  motor 
drive  affords  the  fullest  protection  to  the  operator  ;  he  has 
only  to  move  a  switch.  An  individually  driven  machine  is 
in  no  danger  of  being  started  up  unexpectedly  by  the  creep- 
ing of  belts  from  loose  to  tight  pulleys,  the  sticking  of 
clutches,  and  the  starting  up  of  line  shafting.  The  tool 
setter  is  protected  against  the  inadvertent  starting  of  a 
machine,  and  by  taking  out  the  motor  fuses,  assurance  can 
be  made  that  no  unauthorised  person  can  start  up  the 
machine.  Lastly,  the  operation  of  belt  changing,  which  has 
been  a  source  of  many  accidents,  is  eliminated. 

Non-Obstructed  Lighting. — The  output  of  a  modern 
factory  is  considerably  influenced  by  the  lighting  conditions. 
Consciously  or  unconsciously  a  workman  works  much  better 
in  a  properly-arranged  light.  That  light  must  not  be  too 
strong  and  not  too  weak,  and  the  movmg  shadows  which 
are  thrown  by  belts  are  a  source  of  gteat  annoyance.  As 
illuminating  engineers  will  know,  a  works  full  of  belts  and 
shafting  offers  some  trying  problems  in  illumination. 

Improvement  in  Environment. — The  elimination  of  noisy 
belts  and  shafting  brings  about  an  appreciable  improve- 
ment in  the  surroundings.  Distracting  noises  due  to  belts 
and  shafting  are  absent,  and  the  workman  can  concentrate 
more  fully  on  his  work.  The  incessant  din  of  belts  and 
shafting  is  not  conducive  to  good  workmanship,  and  with 
the  electric  drive  the  workman  does  not  stand  in  the  midst 
of  a  mass  of  overhead  revolving  pulleys,  moving  belts  and 
noisy  transmission,  permeating  the  atmosphere  with  oil 
spray  and  dust.  Many  manual  operations,  such  as  belt 
changing  and  replacament,  are  entirely  eliminated,  and  these, 
in  conjunction  with  other  advantages,  materially  add  to  the 
improvement  of  the  lot  of  the  workman. 

The  foregoing  discussion  of  the  merits  of  the  electric 
drive  covers  engineering  works  in  general,  and  there  must 
be  in  each  case  special  advantages  peculiar  to  the  industry 
itself.  As  an  example  of  these,  the  writer  was  recently 
visiting  a  works  in  which  steam  haulage  had  been  employed. 
The  steam  engine  had  been  replaced  by  an  electric  motor. 
On  examining  the  setting  of  the  relays  of  the  motor,  the 
writer  noticed  with  surprise  that  although  the  motor  was  of 
150  H  p.,  the  relays  were  actually  set  for  100  h.p.  On 
making  inquiries  as  to  the  reason  for  this,  he  was  told 
that  the  tubs  had  to  be  drawn  round  a  number  of  difficult 
curves,  and  with  the  steam  haulage  when  the  tubs  came  off', 
as  they  frequently  did,  the  track  was  badly  damaged.  But 
with  the  elecDric  haulage  the  power  they  required  had  not 


been  80  great  as  had  been  anticipated,  and  they  set  the 
relays  to  such  a  low  point  that  the  slightest  disarrangement 
in  the  trucks  tripped  the  relays.  In  this  way  the  relays 
which  normally  are  introduced  to  protect  the  motor,  were 
utilised  to  protect  the  mechanical  side  of  the  transportation 
scheme ;  and  the  electrical  engineer  said  that  this  one 
advantage  alone  decided  him  in  favour  of  electric  haulage 
in  all  circumstances. 

In  conclusion,  the  writer  would  warn  consumers' 
engineers,  if  they  need  any  such  warning,  of  the  diffi- 
culties of  dealing  with  the  very  small  consumer.  The 
man  who  has  a  small  works  driven  from  a  small  town 
gas-engine  is  very  hard  to  convince.  It  is  of  no  use 
attempting  to  show  that  for  small  consumers  with  power  at 
Id.  per  KW.-hour  and  gas  at  Is.  per  thousand  cb.  ft.,  the  elec- 
tricity bill  will  be  smaller  than  the  gas  bill.  Possibly  it 
will  not.  Such  a  consumer  counts  for  nothing  the  time  lost 
in  starting  the  gas-engine  in  its  recalcitrant  moments  ;  he 
takes  no  account  of  the  labour  involved  in  its  cleaning, 
or  of  the  time  he  has  to  keep  it  going  to  run,  say,  a  small 
lathe  after  the  whole  of  the  other  tools  in  the  shop  have 
been  shut  down,  or  of  the  space  taken  up  in  his  shop  by  the 
gas  engine  plant.  It  is  bad  business  to  convince  such  a 
man  against  his  will  and  then  for  him  to  find  that 
electrification  is  costing  him  more.  Rather  is  it  advisable 
to  deal  frankly  with  him  and  tell  him  that  under  the  circum- 
stances electricity  cannot  compete  with  the  gas  ;  but,  never- 
theless, there  are  a  number  of  uses  to  which  electricity  could 
be  put  in  his  shop,  such  as  driving  portable  drills,  and  so 
forth.  With  these  he  can  take  advantage  at  least  of 
some  of  the  benefits  accruing  from  electrification,  and 
when  the  time  comes  for  an  extension  of  his  works  his  past 
experience  with  electricity  will  incline  him  towards  it,  even 
if  he  is  aware  that  his  electricity  bill  will  be  slightly  larger  than 
a  Kas  bill. 


BUSINESS   NOTES. 

Osraiii  "  Atiuos  *'  Lamps.  —  The  (Iexerai.  Elec- 
tric Co.,  Ltd.,  announce  that  owing"  to  continued  progfress  in 
the  manufaoture  of  Ojram  eas-filled  lampa,  a  name  has  been  regris- 
tered  for  this  class  of  lamp.  In  future  all  Osram  half-watt 
lamps  will  b*i  marked  "  Made  in  England.  Odram  Atmos  type, 
Patent  G.E.C." 

Stoker  Contracts, — Messrs.  E.  Bexnis  it  Co.,  Ltd.. 

report  that  the  ordinary  commercial  demand  for  their  machine- 
stokers,  coal  elevating:  and  conveying  plant  has  been  thoroughly 
well  maintained.  A  list  of  contracts  recently  received  covers  a 
very  wide  range  of  industries,  Corporation  electricity  stations 
coming  an  ea^y  first.     We  select  the  following  typical  examples  : — 

Nobel's  Explosives,  Ltd.,  Powder  Factory.  Booth  Wales  (per  M'^ssri.  Va^es 
and  Thoiii).— Thirty-two  coking  stokers  and  furnaces  for  8-f(.  diameter 
Laooashice  boilers. 

Manchester  Corpjration  Electricity  Department,  Bloom  Street  Stttiou.— 
RelmkiDg  two  pairs  of  chain-grates  of  another  makf  witli  the  Bennia 
l>atent  lon?-li{e  link.    (Repeat  order.) 

Ditto,  Stuart  Street  Station.— Relinking  four  chain-grates  of  another  make 
with  Che  Beanis  pateat  long-life  links.    (K^pe^t  order.) 

Hudder-ifleld  Cirpiration  electricity  Station.— Four  pairs  of  chain-grate 
stokers  for  Stirling  boilers. 

Burton-oQ-Trcnt  CorporatiioQ  Electricity  Station.— Two  sprinkler  stokers 
self-cleannig  compressed-air  furnaces.    (Repeat  order.) 

Coventry  Corporation  Electricity  Station.— Eight  chain-gratt  stokers  for 
B.  &  W.  b  Jilers.     (Repaat  order.) 

A  railway  company's  pDwer  station.— Two  sprinkler  stokers  and  oompreased 
air  furnaces      (Repaac  order.) 

Pritchetcs  &  Gald,  Dagenham,  Romford  (per  Stirling  Boiler  Co.).— Two 
ihain-gra':e  stokers  tor  dtirling  b  lilers. 

BUokpJol  Corp  ration  Electricity  Station. — Bucket  eUvator  with  cast-iron 
receiving  hopper  and  discharge  shoot.  This  plaat  consists  of  a  backet 
elevator  to  raise  lU  tons  of  coal  per  hour  and  deliver  it  in  an  overhead 
bunker  with  a  capaoicy  ot  170  tons  of  coal,  as  the  coal  passes  from  the 
booker  it  will  be  weighed  in  an  auGomatic  weighing  m  ichine  and  deli- 
vered into  the  mechanical  stoker  hippers.  The  bunker  is  to  be  built 
out  of  reinforced  brickwork  aad  concrete. 

The  Dowson  &  Mason  Gas  Co..  Ltd..  Alma  Works,  Leven^hulme,  Man- 
chester.—Coal  and  ash-handling  plant  for  India.  This  plant  consists 
of  a  Bennis  bucket  elevator  and  Q-liok  chain  conveyor  for  receiving  the 
coal  from  the  ground  level  aid  diliveriog  it  into  hoppers  for  a  range  of 
gas  producers  at  the  rate  of  10  toas  per  hour.  Jao  asnea  are  withdrawn 
from  underneath  the  producers,  aod  trimmed  by  hand  into  an  ash 
elevatoc.  which  ra'ses  them  into  an  overhead  ash  storage  bunker,  fruni 
which  they  fall  by  gravity  into  railway  tru  jks. 

The  Consolidated   Diesel    Works.  —  The   Fituuuial 

Times  understands  officially  that  a  sale  has  been  completed  of  the 
Ipswich  works  of  the  Consolidated  Diesel  Engine  ManufacturerH, 
L-td.,  for  the  winding  up  of  which  an  order  was  made  on  Jaly  7th 
last.  The  purchasers  are  Messrs.  Vickere,  the  well-known  armament 
and  engineering  company. 

For  Sale. — The  Manchester  (Guardians  have  for  disposal 
one  3()-i.H.p,  vertical  Marshall  \  Sons  steam  engine,  driving  by 
belts  ;  one  l'O-kw.,  d.c.  generator  at  205  v.  :  and  one  .'i-KW. 
booster  at  75  v.  Tenders  by  May  6th.  Particulars  are  given  in 
our  advertisement  pages  to-day. 
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Buok  \otices. — Keij  la  the  London  Telephone  Directori/. 
Vol.  II,  No.  1.  London  :  Stone  .t  Colquhonn.  Price  2b.  net. — 
Knowing:  a  person's  telephone  number,  but  not  his  name,  the 
difficulty  of  findingr  out  who  he  was  without  ringfing  him  up  and 
puttiner  the  question  to  him  was  practically  insuperable  until  this 
useful  "  Key  "  was  published  :  for  who  would  essay  the  stupendous 
task  of  hunting  througrh  the  pages  of  the  Telephone  Directory 
for  the  number  referred  to  .'  However,  nowadays  it  is  a  simple 
matter.  With  the  aid  of  this  key,  one  not  only  finds  at  once  the 
whole  of  the  numbers  at  each  exchange  brought  together  in  con- 
secutive order,  but  also,  in  this  new  edition,  besides  the  page,  the 
column  in  which  each  number  will  be  found  is  indicated.  Where 
more  than  one  use  the  same  telephone  number,  each  has  a  separate 
entry.  A  new  edition  will  be  published  immediately  after  each 
official  Telephone  Directory.  This  is  emphatically  a  case  of  a 
want  well  filled.     A  buyers'  guide  forms  an  appendix  to  the  Key. 

Syhmarlnpx,  Torpedofs  and  Miitex,  By  W.  E.  Dommett.  London  : 
Whittaker  &  Co.  Price  Is.  net. — This  is  an  excellent  little  book 
for  the  general  reader  who  wants  to  know  something  about  the 
construction  and  operation  of  the  "  submarine  vessels  "  referred  to 
in  the  title.  It  is  not  so  technical  as  to  present  difficulties  to  the 
layman,  and,  on  the  other  hand,  it  is  sufficiently  technical  to 
appeal  to  the  engineer.  It  does  not  contain  much  matter  relating 
to  the  electrical  equipment,  though  this  is  indispensable  to  the 
operation  of  submarines,  which  present  a  notable  example  of  the 
use  of  storage  batteries  for  the  production  of  large  powers,  and  are 
equipped  with  gyro  compasses  and  other  motor-driven  appliances, 
and  electric  cooking  apparatus,  as  well  as  wireless  telegraph 
installations  in  some  instances.  We  can  recommend  the  book  as 
both  timely  and  interesting. 

"101  Successful  Selling  Suggestions "  is  the  title  of  a  little 
brochure  issued  free  to  its  1,2.33  members  by  the  Society  for  Elec- 
trical Development,  of  New  York  ;  it  is  claimed  to  be  entirely 
different  from  anything  ever  published  before,  and  to  contain  ideas 
which  have  been  selected  from  7.")0  that  were  offered  (and  paid  for 
at  the  rate  of  Si  each).  The  cost  of  production  has  exceeded 
Si. 000.  The  items  cover  a  wide  range  of  subjects,  and  in  many 
cases  naturally  the  proposals  are  not  adapted  for  use  in  this 
country  ;  but  there  is  no  doubt  that  many  useful  hints  can  be 
picked  up  from  the  booklet,  and  that  where  they  are  not  directly 
applicable  to  our  conditions  they  contain  food  for  thought,  which 
may  lead  to  profitable  results. 

Annunire  jiniir  V  An  1915.  Paris  :  Gauthier-Villars  &  Cie.  Price 
1  fr.  50  net. — The  Anmiaire  of  the  Bureau  des  Longitudes  for  this 
year  contains  a  mass  of  tables  relating  to  geography,  metrology, 
astronomy,  ire,  physical  and  chemical  data  being  reserved  for  next 
year.  A  special  article  by  M.  G  Bigourdan  deals  with  the  methods 
of  testing  mirrors  and  lenses  exhaustively. 

Li(|ui(latioiis  —  The    Chixnerv    Engineering    Co., 

Ltd.  (late  the  Chinnery  Signs  ri909),  Ltd.). — A  meeh'ng  will  be 
held  on  May  ISth,  at  E-!sex  Wharf,  Durward  Street,  Whiteohapel, 
E  ,  to  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr. 
H.  D.  Sheldrake. 

Spanish  National  Submabine  Telegraph  Co.,  Ltd. — 
Particulars  of  claims  must  be  forwarded  by  M«y  Slst  to  the 
liquidator,  Mr.  J.  Jeffery,  at  10(i,  Cannon  Street,  E.G. 

The  Consolidated  Diesel  Engine  Mandfactueebs,  Ltd., 
Aldwych,  W  C. — L\8t  day  for  proofs  for  dividend.  May  4th. 
Liquidator,  Sir  W.  B.  Peat,  11,  Ironmonger  Lane,  E.C. 

CataloKiiPS    and     Lists. — Electrical    Alloy    Co.- 

Morristown,  New  Jersey. — Leaflets  relating  to  "  Calido "  and 
other  resistance  materials  for  electrically-heated  devices,  instru- 
ments, &o. 

Messbs.  Febbanti,  Ltd.,  Hollinwood. — Binder  containing 
eight  new  lists  describing  and  giving  prices,  code-words  and 
weights,  for  their  various  types  of  c.c.  ampere-hour  meters  for 
house  service. 

The  Eleotbic  Suction  Cleaner  Co.,  r,6,  'Victoria  Street, 
London,  S.W. — Folder  giving  particulars  and  prices  of  the  Frant 
"Premier  "  electric  suction  cleaner. 

Mb.  G.  Bbailik,  8,  Lambeth  IHU,  London,  EC. — Three  cata- 
logues of  specialities  made  by  Ing,  Luigi  Magrini,  of  Bergame,  for 
low  and  high  tenoion  overhead  construction,  also  switches  and 
circuit- breakers.  Mr.  Braulik  has  secured  the  sole  selling  rights 
for  these  manufactures,  and  will  be  pleased  to  send  copies  of  the 
catalogues,  all  of  which  are  fully  detailed  in  the  French  language 
and  illnatrated,  to  parties  interested. 

Mersbs.  Reavell  &  Co..  Ltd.,  Ranelagh  Works,  Ipswich.- 
Leaflets  Nos.  69  and  70.  The  former  illustrates  and  describes  a 
small  air  compressor,  which  was  orieinally  designed  for  starting 
gas  and  oil  engines,  and  the  latter  a  type  of  machine  for  much 
higher  pressures  (1,000  to  1,200  lb.  per  sq.  in.),  for  filling  the 
receivers  for  starting  Diesel  engines.  We  understand  that  there  is 
a  demand  for  these  machines  in  other  fields ;  for  instance,  the 
No.  69  is  serving  well  in  public  or  private  garages  for  pumping  up 
motor-car  tires,  and  is  also  used  for  many  other  purposes  where 
small  quantities  of  air  up  to  pressures  of  250  lb.  per  sq.  in. 
are  required.  Both  of  these  types  of  machine  are  constructed  to  be 
independently  driven  by  an  electric  motor  or  by  a  paraffin  or  petrol 
engine. 

We  have  just  received  from  the  General  Elkctbk'  Co.,  Ltd., 
a  useful  piece  of  topical  advertising  literature,  which  takes  thr 
form  of  a  tough  paper  folder  measuring  only  5  in.  x  H^  in. 
when  closed,  and  having  the  whole  of  the  interior  (10  in.  x  6i  in.) 
devoted  to  iUustrations  and  descriptions  of  German  and  British 
aircraft.  The  letterpress  is  oonfined  to  the  question  of  di« 
tlnfnlthinp  different  mBCbioee,  Copies  of  the'  folder  oac  b« 
dbtalntd  on  «rr"c»tion  to  th«  oomr»nj'i  publlo»tion  dtpMtmtnl, 


67,  Queen  Victoria  Street,  E.C.  Two  of  the  illustrations  show 
respectively  a  fleet  of  aircraft  dropping  bombs,  and  the  other  a 
"  Freezor  "  electric  fan  providing  a  refreshing  breeze.  The  words 
applying  to  the  latter  are  "Keep  cool  in  case  of  a  heat  wave," 
and  to  the  former  "  Keep  cool  in  case  of  an  air  raid. " 

Messes.  Credenda  Conduits  Co.,  Ltd.,  Chester  Street,  Aston, 
Birmingham.— Descriptive  circular  detailing  the  "Credenda" 
system  of  electric  heating  and  ventilating  as  installed  at  the 
premises  of  the  company's  London  agents,  219,  Tottenham  Court 
Rmd,  W.C. 

Messes.  Bagshawe  &  Co.,  Ltd  ,  Dunstable  Works,  Dunstable.— 
Illustrated  circular  relating  to  their  "  B.B."  chain,  and  showing 
views  of  the  works. 

Prices   Advance. — The    "Walsall    Electrical   Co., 

Ltd.,  announce  that  owing  to  the  increase  in  cost  of  production 
they  have  withdrawn  all  outstanding  quotations  as  from  April  2 1st 
for  small  meters,  and  that  their  prices  will  be  increased  by  20  per 
cent,  from  that  date. 

Bankruptcy  Proceedina:*.— W.   Walker  (D.   Smith 

and  Co.),  dealer  in  electric  lamps,  formerly  of  2  and  3,  Red  Lion 
Court,  Fleet  Street,  E.C,  but  whose  present  bnsiuess  address  cannot 
be  ascertained.— Trustee,  Mr.  E.  S.  Grey  (Official  Receiver.  Carey 
Street,  W.C),  released  March  25th,  1915. 

C.  Wr.!y,  mechanical  and  electrical  engineer,  Bradford. — Last 
day  for  proofs  for  ('ividend  May  1st.  Trustee,  Mr.  W.  Dnrrance, 
Official  Receiver,  12.  Duke  Street,"  Bradford. 

G.  .1,  T.  J.  Pabfitt.— At  the  Bristol  Bankruptcy  Court  on  Friday 
last,  bankrupt,  an  electrical  engineer,  examined  by  the  Official 
Receiver,  stated  that  he  had  filed  an  amended  statement  of  affairs, 
showing  gross  liabilities,  £4,973  :  deficiency,  £2,616  ;  assets,  £1.  He 
commenced  business  in  Denmark  Street  in  1S8.S  with  his  brother,  as 
Parfitt,  Webber  k  Co.  They  paid  £320  for  the  business,  and  sub- 
sequently he  and  his  partner  put  into  the  business  further  capital 
to  the  amount  of  about  £2,600.  In  1912  his  partner  went  to  South 
Africa,  and  the  bus  ness  was  made  over  to  the  Colston  Electrical 
Works.  In  consideration  he  received  £1,650  in  £1  ordinary  shares. 
The  primary  reason  for  selling  the  business  was  to  compensate  his 
sister  in  respect  of  a  guarantee  to  the  bank  for  £300  which  she 
had  been  asked  to  pay  off.  He  entered  into  a  contract  to  supply 
electrical  fittings,  plant,  and  buildings  to  the  Bristol  International 
Exhibition  for  the  pageant.  He  made  a  net  loss  of  £25  in 
respect  of  the  contract,  and  he  owed  £95  for  goods  in  respect 
of  it.  He  did  not  supply  goods  to  the  Exhibition, 
but  his  loss  was  for  work  done  as  consulting  engineer.  The  main 
cause  for  his  failure  was  the  failure  of  the  exhibition  company,  of 
which  he  was  a  director  without  fees  or  salary.  He  had  charge  of 
the  electrical  installation,  and  all  exhibitors  had  to  take  current 
from  him.  He  expected  to  make  £1,000  profit.  He  held  £750 
first  debentures,  £710  second  debentures,  and  £271  ordinary  shares. 
A  judgment  for  £5.".l  was  obtained  against  him  in  respect  of 
guarantees.  Since  the  war  began  his  trade  bad  been  cut  off,  and 
he  estimated  that  he  had  lost  orders  to  the  amount  of  £2,500. 
The  examination  was  adjourned  until  May  14th. 

J.  W.  and  T.  W.  Tattebsall  (Tattersall  &  Tattersall.  electrical 
engineers,  Willeslen,  N.W.). — An  application  for  debtors'  discharge 
will  be  heard  on  May  1 1th  at  Carey  Street,  W.C. 

Russia. — A  large  Russian  technical  agency  oHice  in 
Moscow,  which  has  hitherto  dealt  exclusively  with  Germany, 
desires  to  represent  Tnited  Kingdom  manufacturers  of  centrifugal 
pumps,  electric  motors,  &c.  Inquiries  should  be  addressed  to  the 
British  Consulate-General  at  Moscow. 

Trade     Announcements.  —  Mr.     L.     H.    Parkkr. 

formerly  with  the  General  Electric  Co..  of  America,  and  for  the 
last  10  years  with  the  Stone  &  Webster  Eogineering  Corporation, 
has  been  appointed  President  of  the  Spray  Engineering  Co.,  of 
Boston,  U.S.A.,  which  company  has  sent  us  bulletins  dealing  with 
its  equipment  for  cooling  condensing  water  and  air  washers  for 
turbine  generators. 

Premises  at  Beehive  Corner.  Cranbrook  Road,  Ilford,  have  been 
opened  by  Messrs.  Bowes  k  Co.,  electricians. 

The  .4r«:entine  Itepuhlic. — There  was  a  very  heavy 

decline  la<>t  year  in  the  impurtation  of  electrical  goods  into  the 
Argentine  Republic,  the  official  returns  lately  to  band  showing  a 
total  of  only  £1,405,000,  as  contrasted  with  £2,022,000  in  1913. 


LIGHTING  and  POWER  NOTES. 


Barkinir. — Price  Increase. — The  I'.D.C.  has  decided 

upon  a  temporary  increase  of  10  per  cent,  in  the  charges  for  cur- 
rent, except  in  the  ca«e  of  power  users  consuming  over  8,000  unite 
per  month,  when  the  increase  is  to  be  at  the  rate  of  6  per  cent. 

Barnsley. —  Propo.sed    Hxten.'?ionk.  —  The    Itorough 

electrical  engineer  has  prepared  a  scheme  of  proposed  ext«niionH 
at  the  electricity  works. 

Boiton. — L.G.B.  iNcriRv.—An  inqniry  wat  to  be  held 
this  wefk  Into  an  applioation  for  isnction  to  borrow  Hf^.Ci-  for 
th«  putpoatf  e(  tb«  (Uotriolty  uadntikins. 
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Arbroath. — Public   Lighting,  &c. — The  T.C.  is    to 

experiment  with  gas  and  electricity  for  Btreet  lig-htiner.  Recently 
the  Lighting  Committee  resolved  to  apk  the  Gas  Works  Committee 
to  state  at  what  figure  it  could  supply  gas  lighting  if  necessary, 
and  if  thought  advisable,  to  take  the  place  of  the  present  electric 
lighting  of  the  streets,  and  the  Council  has  decided  to  test  the  two 
systems. 

A  Sub-Committee  is  to  meet  representatives  of  the  Arbroath 
Electric  Light  and  Power  Co.  in  regard  to  the  assessments  on  the 
electric  mains  ;  the  company  holds  that  the  assessment  should 
only  be  charged  on  one-fourth  of  the  valuation  instead  of  the  full 
rates  being  charged,  and  points  out  that  there  is  a  charge  of  £43 
for  water  assessment  on  the  mains  while  the  company  paid  direct 
for  all  water  consumed  by  it.  If  the  Council  will  strike  out 
the  assessment  of  £43,  the  company  is  prepared  to  settle  rather 
than  have  any  further  dispute  over  the  matter. 

Bedford.— Power  Supply. — The  T.C.  has  decided  that 
current  for  power  and  lighting  combined  supplied  to  manu- 
facturers taking  300,000  units  and  above  per  annum,  shall  be 
charged  Id.  per  unit,  subject  to  a  scale  of  discounts  for  prompt 
payment  of  accounts,  varying  from  a  deduction  of  L'  per  cent,  for  a 
load  factor  of  12  per  cent,  or  ovei,  to  20  per  cent,  for  a>  load  factor 
of  20  per  cent. 

Boston. — E.L.  Scheme. — The  R.D.C.  has  consented  to 
the  application  of  Mr.  R.  A.  Smith  for  a  prov.  order  for  electric 
light  at  Skirbeck,  Fishtoft.  Freiston,  Skirbeck  Quarter,  Wyberton, 
Frampton  and  Kirton,  but  the  order,  by  arrcmgement  with  the 
B.  of  T.,  is  not  to  take  effect  until  after  the  war,  to  prevent  capital 
being  locked  up  in  private  enterprise. 

Carlisle. — Civic  Opening  ok  Extension?;. — At  the 
ceremonial  opening  of  the  electricity  works  extensions  by  the  Mayor, 
Mr.  F.  P.  Dixon,  which  took  place  recently,  the  visitors,  under  the 
guidance  of  Mr.  Fredk.  W.  Purse,  the  city  electrical  engineer,  made  a 
general  inspection  of  the  works,  visiting  the  new  buildings,  where 
the  recently  installed  plant  wa?  set  in  motion  by  the  Mayor.  His 
Worship  also  formally  unveiled  a  brass  tablet  commemorating  the 
occasion.  Afterwards  the  company  adjourned  to  the  showroom, 
where  Mr.  Gibbings,  who  pr^^sided,  said  it  was  interesting  to  know 
that  the  output  in  units  in  1913-14  was  3J  millions,  and  this  year 
they  hoped  to  record  four  millions.  As  an  indication  of  the  greater 
efficiency  of  modern  plant  and  machinery,  the  enginetr  told  them 
when  the  extension  echeme  was  fully  completed  they  would  have 
17  times  the  original  capacity,  at  only  five  times  the  cost ;  he  con- 
cluded by  proposing  a  vote  of  thanks  to  the  Mayor  and  Mayoress 
for  their  attendance,  and  by  presenting  the  Mayor,  on,  behalf  of 
Messrs.  J.  Laing  &  Son,  the  building  contractors,  with  a  handsome 
silver  table  lamp. 

Mr.  J.  W.  Xicholson,  deputy-chairman  of  the  Electricity  Com- 
mittee, seconded  the  vote  of  thanks,  which  wa?  supported  by  Mr. 
J.  W.  L»ing,  and  Mr.  P.  X.  Rand  of  the  British  Westinghouse  Co. 

Sir  Benjamin  Scott  presented  Mr.  Gibbings  with  a  gold  bracelet 
watch  for  Mrs.  Gibbings  on  behalf  of  the  British  Westinghouse  Co. 
He  did  not  think  the  public  had  realised  the  value  of  the  elec- 
tricity works,  or  that  by  the  establishment  of  this  undertaking  the 
Council  had  appropriated  to  itself  the  whole  of  the  motive  power 
of  the  city. 

Mr.  J.  C.  Dove,  the  first  chairman  of  the  original  Electric 
Lighting  Committee,  seconded  the  motion,  which  was  supported 
by  Mr.  .Tames  Morton,  one  of  the  leading  manufacturers  of  the 
city,  and  Dr.  Overton,  an  ex-chairman  of  the  Electricity 
Committee, 

Castlewellan. — Street  Lighting. — The  Belfast  News 
Letter  says  a  further  conference  in  regard  to  public  electric 
lighting  has  been  held,  when  a  proposal  by  Messrs.  Curran  Bros,  to 
supply  and  light  30  street  lamps  at  £  1  each  per  annum,  provided 
the  local  people  subscribe  £500  in  6  per  cent,  preference  shares  was 
favourably  received,  and  arrangements  are  to  be  made  to  give  the 
necessary  security.     A  generating  station  is  to  be  erected. 

China. — The  China  papers  state,  according  to  Eastern 
Engitifering,  that  the  Chefoo  Electric  Lighting  Co.  has  commenced 
supplying  current  to  consumers  in  Chefoo.  The  plant  consists  of 
two  complete  sets  of  100-KW.  alternators,  consisting  of  two  three- 
phase,  50-cycle,  3,300-volt  alternators ;  two  Belliss  compound 
engines  :  three  Baboock-Wiloox  boilers;  two  Belliss  jet  condensers 
and  pumps  ;  two  boiler-feed  pumps,  purifier  and  heater  combined, 
and  the  necessary  switchboard. 

Cllfden  (Co.  Galwaj).— Pkov.  Order.— The  B.  of  T. 

has  issued  a  provisional  order,  to  be  included  in  a  confirmation 
Bill,  authorising  the  Council  to  supply  electrical  energy  in  its 
administrative  area. 

Continental  \ote. — Gerjiant. — As  was  expected,  the 

Berlin  City  Council  has  resolved  by  a  large  majority  to  munici- 
palise the  works  of  the  Berlin  Electricity  Works  Co.  on  October  1st 
of  this  year,  and  has  sanctioned  a  loan  of  £6,-500,000  for  this  pur- 
pose. A  scheme  for  the  organisation  of  this  department  is  to  be 
submitted  at  an  early  date. 

Cuba. — The  following  persons  have  been  granted  per- 
mission to  install  electric  power  and  lighting  plant  in  Cutia : — 
Senor  Francisco  Arredondo  v  Bentanoourt,  at  Jobabo,  in  the  muni- 
cipal district  of  Victoria  de  las  Tunas  ;  Senor  Dorindo  "Vazijuez,  in 
the  town  of  Florida,  province  of  Camagney  ;  and  also  Senor  Per- 
i«cto  Eodriguer.  in  the  town  of  Florida.  The  Gaceta^,  which 
contain  partioulars  regarding  the  installations  to  be  carried  out, 
may  be  consulted  at  the  Commercial  Intelligence  Branch  of  the 
B  ofT. 


Dublin.— CoMJiiTTEE  of  Inquirv. — The  Corporation 
has  appointed  a  Special  Committee  to  inquire  into,  and  report  upon, 
the  administration  of  the  electricity  undertaking,  the  prices 
charged  for  light  and  power,  the  number  of  engineers  and  work- 
men employed,  salaries  and  wages  question  and  conditions,  pro- 
cedure in  purchasing  coal,  and  charge  for  interest  on  and  repay 
ment  of  moneys  borrowed. 

Dundee. — The  electricity  department  is  running  the  risk 
of  being  seriously  hampered  on  account  of  the  large  number  of 
enlistments  from  the  staff.  Up  to  date  there  have  been  72  enlist- 
ments, and  other  men  are  on  the  point  of  joining  the  Army. 
It  was  stated  that  Lochee  sub-station  has  already  been  shut,  and 
if  more  men  go  away  further  curtailment  will  be  necessary.  It  is 
pointed  out  that  the  department  may  be  unable  to  supply  the 
foundries*  and  jute  establishments  engaged  in  pressing  Government 
work.  The  Committee  has  decided  to  ask  the  Government  for  an 
exemption  for  the  staff  still  at  work. 

Ediuburgh. — Coal  Contract. — A  local   paper  states 

that  the  electricity  department's  coal  contracts  for  the  coming  year 
have  been  settled,  including  some  25  500  tons  for  McDonald  Road 
station,  and  15,000  tons  for  Dawar  Place  station,  bought  at  prices 
which  represent  an  increased  cost  of  £10,000  on  the  previous  year. 

Teatherstone.  —  The  U.D.C.  has  withdrawn  its 
objections  to  the  Bill  of  the  Yorkshire  Electric  Power  Co.,  and,  in 
consequence,  the  district  will  be  retained  in  the  company's 
schedule. 

(lilasg'OW. — SHOWEOOii  Proposals. — With  reference  to 
the  proposal  to  open  a  permanent  showroom  for  electrical 
appliances,  to  be  equipped  and  managed  entirely  by  the  Corpora- 
tion, on  the  lines  mentioned  in  our  issue  of  March  26th,  page  159, 
agreement  has  now  been  reached,  and  the  proposals  submitted  to 
the  T.C.  for  approval.  The  original  clauses  in  the  proposal  have 
been  slightly  modified,  and  the  fourth  paragraph  now  reads  : — 
"That  all  fittings,  accessories,  lamps,  and  apparatus  sold  from  the 
showroom  shall  be  at  the  usual  trade  selling  prices,  such  prices  to 
be  the  usual  current  prices  of  the  firms  supplying  goods  to  the 
showroom  (originally  list  prices  were  mentioned).  The  fifth 
paragraph,  which  stated  that,  as  far  as  possible,  sales  initiated  in 
the  showroom  should  be  completed  through  the  contractor,  ka., 
has  been  deleted,  and  the  seventh  paragraph  now  states  that  the 
hiring  of  apparatus  shall  not  ba  undertaken  from  the  showroom 
''in  the  meantime,"  &c.,  the  latter  words  having  been  inserted. 

llaworth. — Prov.  Order. — A  prov.  order  for  E.L.  has 

been  granted  to  the  U.D.C. 

Ilej'wood.  —  Plant    Extensions.  —  The    T.C.    has 

approved  of  revised  estimates,  submitted  by  the  electrical  engineer 
for  extensions  as  follows  : — Buildings  and  plant,  &o.,  £4,135  ;  over- 
head mains  and  auxiliary  plant,  £2,600  ;  total,  £ii,735. 

Irlani. — Prov.  Order. — The  B.  of  T.  has  issued  a 
prov.  order  authorising  the  Council  to  supply  electricity  for  light- 
ing and  motive  power  purposes. 

Itchen. — The  U.D.C.  has  passed  a  resolution  consenting 
to  the  prov.  order  for  E  L.  being  applied  for  by  the  Southampton 
T.C.  in  respect  of  the  parish  of  Bitterne,  for  which  the  laying  of 
mains  in  a  portion  of  Itchen  is  necessary,  on  condition  that  the 
mains  to  be  laid  will  not  affect  in  any  way  any  of  the  rights  of  the 
r,D.C.  under  the  E.L.  order  of  1913. 

Ring:stown. — The  U.D.C.  has  appointed  Mr.  J.  I'. 
Tierney,  of  Dublin,  as  consulting  engineer  in  connection  with  the 
electric  lighting  scheme  for  the  district,  at  a  fee  of  5  per  cent. — 

Ffeeiuan's  Journal. 

Llautarnam. — Proposed  E.L. — The  Highways  Com- 
mittee has  had  the  question  of  E  L.  referred  to  it,  as  the  result  of 
an  offer  from  the  South  Wales  E.L.  and  P.  Co.  to  give  a  bulk 
supply. 

London. — St.  Pangeas. — Life  of  Half- Watt  Lajips. 

— The  Electricity  Committee  recommends  that  the  electrical  engi- 
neer be  authorised  to  carry  out  the  scheme  submitted  by  him  for 
the  substitution  of  half-watt  lamps  for  172  open-type  arc  lamps. 
The  Committee  reports  that  an  experimental  circuit  of  14  half- 
watt  lamps  has  been  in  operation  for  the  past  10  months  in  George 
Street  and  Gower  Street,  and  has  proved  successful.  These  lamps 
hive  burned  for  nearly  3,500  hours  without  a  breakage,  although 
only  guaranteed  for  800  hoars.  Taking  as  an  estimate  2,000  hours' 
burning,  the  engineer  estimates  a  saving  of  £  132  per  annum  in 
maintenance  charges  :  the  estimated  cost  of  the  proposal  is  £500. 

Loun'hboroujfli. — The  Corporation  has,  says  the  Sanitarj 
Uncord,  installed  at  its  gas  works  a  De  Brouwer  electric  stoking 
plant  and  an  electric  coke  conveying  telpher. 

\ewcastle-under-Lyme.— The  T.C.  has  been  informed 

by  the  L.G.B.  that  the  loan  of  £1,250  applied  for  for  mains 
extensions  cannot  be  granted.  The  Council  had  accepted  the  tender 
of  Messrs.  Callender,  at  £1,240,  for  the  mains,  and  it  was 
stated  at  a  meeting  on  April  14th. that  the  firm  was  prepared  to 
adhere  to  this  pric«,  and  to  carry  out  the  work  when  the  war  was 
over. 

Newport.— A  South  Wales  paper  says  that  the  proposal 
of  the  E.L.  and  Tramways  Committee  to  increase  the  price  of 
energy  on  account  of  increasing  costs  was  adopted  by  the  T.C. 
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\oriiianton. — Prov.  Okder. — The  B.  of  T.  has  granted 
a  prov.  order  authorising  the  Council  to  supply  electrical  energy 
for  public  and  private  purposes. 

(Mdhaiu.— Mill  DRivnc.— The  Highfield  Mill  Co., 
North  Moor,  has  decided  to  install  electricity  for  driving  purposes 
in  substitution  for  steam  driving. 

Rochdale. — A    Curious     Cojiplaint. — Among    those 

who  complained  to  the  Richdale  police  in  respect  of  the  cutting 
off  of  the  electricity  supplies  last  Saturday  was  one  gentleman  who 
had  a  curious  grievance.  At  the  time  the  current  was  cut  off,  he 
explained,  he  had  a  large  number  of  eggs  in  an  incubator,  and  the 
shutting  off  of  the  warmth  led  to  the  eggs  going  cold  and  becoming 
spoiled. 

Rochester. — Refuse    Destructor. — The    T.C.    has 

decided  to  inform  the  Chatham  T.C.  that  it  does  not  see  itE  way 
to  fall  in  with  a  suggestion  that  it  should  join  in  a  scheme  for 
the  provision  of  a  joint  refuse  destructor  for  the  two  boroughs. 

Stanley  (Yorkshire). — Prov.  Order. — The  B.  of  T. 

has  granted  a  prov.  order  to  the  Electrical  Distribution  of  York- 
shire, Ltd.,  authorising  the  latter  to  supply  electrical  energy  for 
public  and  private  purposes  within  the  urban  district. 

Stockton  Heath. — The  P.C.  has  agreed  to  the  terms  of 
the  Warrington  Corporation  relative  to  the  proposed  area  of 
electricity  supply,  and  to  support  the  application  provided  certain 
clauses  are  included  in  the  proposed  Order. 

Stone.  — "Gas    and    Electricity    Purchase.  —  The 

U.D.G.  is,  according  to  the  Journal  of  Gas  Llghtnifi,  considering 
the  purchase  of  the  local  gas  company's  undertaking,  which  also 
embraces  electricity  supply,  and  has  offered  £o.5,000. 

Sunderland. — War  Bonuses. — At  the  T.C.  on  April 

1.5th,  several  C  )mmittee8  proposed  that  a  bonus  bs  paid,  the  total 
involving  £'.),000  a  year.  In  the  case  of  the  Electricity  Committee, 
it  was  agreed  that  the  bonus  should  be  3?.  with  wages  up  to  50s.  a 
week,  and  in  the  case  of  the  tramways  28.  up  to  60s. 

Swinton  and  I'endleltnry. — Street  Lightinc4,  &i  . — 

The  U.D.G.  has  decided  that  from  April  1st  the  price  to  be 
charged  for  electricity  for  street  lighting  be  reduced  from  IJd.  to 
1  Jd.  psr  unit. 

Daring  the  past  year  the  amount  of  energy  generated  at  the 
electricity  works  was  o.M,  11 6  units,  an  increase  of  93,471  on  last 
year. 

Truro.  —  E.L.  Scheme.  —  The  T.C.  having  asked 
whether,  in  view  of  the  refusal  of  a  loan  for  carrying  out  the 
E.L.  scheme,  it  is  tied  by  the  stipulation  that  the  compulsory 
works  should  be  carried  out  within  two  years  from  the  issue.of 
the  order,  which  period  expires  next  August,  the  B.  of  T.  has 
replied  that  it  has  no  power  to  extend  the  time  embodied  in  the 
order,  which  will  remain  in  force  notwithstanding  any  default  in 
respect  of  compulsory  works  until  it  is  revoked  by  it. 

Tynenioutli. — The  ?]lectricity  Committee  proposes  to 
charge  those  consumers  whose  accounts  are  on  a  net  batis,  5  per 
cent,  extra  for  current  supplied,  and  to  return  such  additional 
•")  per  cent,  as  discount,  provided  the  account  is  paid  with  the 
ordinary  period  allowed  for  discount. 

\Vaterford. — L.G.B.  IxyuiRv. — The  date  fixed  for  the 
inquiry  into  the  Corporation's  application  for  a  loan  of  £30,000 
for  its  electric  lighting  project  is  April  27th. 

Wells  (Somerset). — E.L.  Scheme. — At  the  monthly 
meeting  of  the  (Uty  Council,  a  letter  was  read  from  the  solicitors 
of  the  company  which  proposed  to  supply  electricity  to  the  city, 
stating  that  it  had  been  decided,  in  view  of  the  present  national 
crisis,  to  withdraw  the  city  of  Wells  from  the  proposed  order. 

West  Hartlepool. — Proposed   TjOa.n. — Application   is 

to  ba  made  for  sanction  to  cover  the  necessary  expenditure  for 
extensions  of  mains  and  services  for  the  use  of  customers,  and  for 
the  purchase  of  a  water  softening  apparatus. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — A  demand  for  an  increase  in  wages  of  Id.  per 
hour  for  emplojes  earning  6Jd.  per  hour  and  under,  and  of 
Jd.  per  hour  for  those  in  receipt  of  7d.  and  ovei-,  has  been  made  by 
the  Aberdeen  tramway  men.  The  T.C.  has  cffered  a  war  bonus 
of  2s.  to  all  with  lees  than  30s.  per  week,  the  wages  with  bonus 
not  to  exceed  308.  per  week. 

Barnes.— The  L.G.B.  has  notified  the  Council  that,  in 
view  of  the  desire  of  the  Treasury  to  restrict  expenditure,  it  would 
not  be  able  to  authorise  the  loan  for  the  purchase  of  electrically- 
propelled  duet  vans  at  the  present  time. 


Birkenhead.  —  Rate  Relief. — The  Tramways  Com- 
mittee has  decided  to  apply  the  sum  of  £1,260  to  the  relief  of  tha 
rates.  In  previous  years  the  available  surplus  has  been  transferred 
to  the  renewals  fund,  which  at  the  close  of  the  year  amounted  to 
£21,'J55.  The  Electricity  Committee  does  not  anticipate  being 
able  to  affogrd  any  balance  to  the  district  rate. 

Gla.sjrow. — Female  Condui  tors. — Everything  points 
to  an  extension  of  the  experiment  with  women  as  car  conductors, 
to  fill  vacancies  caused  through  shortage  of  male  labour  on  the 
tramway  system.  The  general  manager,  after  reporting  on 
the  earlier  observations  made  in  the  limited  experiment  with  two 
women  conductors,  received  sanction  to  extend  the  scope  of  the 
experiment  for  further  information,  and  on  Tuesday  (April  13th)  a 
special  tuition-car  was  run  over  representative  routes  of  the  city 
and  district  system.  The  only  passengers  carried  were  eight 
women  aspirants  for  the  posts  of  conductors  and  an  inspector,  who 
initiated  the  ladies  into  the  actual  work  of  car  conducting,  including 
the  selling  and  punching  of  tickets.  According  to  the  Telegraph, 
the  manager  has  been  instructed  to  engage  as  many  additional 
women  as  conductors  as  may  be  required  ;  the  number  is  under- 
stood to  be  nearly  400,  and  a  wage  of  27s.  a  week,  with  uniform, 
is  offered. 

On  Saturday  the  services  of  the  eight  women  conductors  enabled 
the  department  to  run  as  many  extra  cars — the  women  oonduotors 
being  left  with  the  sole  responsibility. 

The  Tramways  Committee  has  remitted  to  the  general  manager 
for  consideration  and  report,  a  letter  on  behalf  of  the  Paisley  Dis- 
trict Tramways  Co.,  intimating  in  connection  with  the  renewal  of 
the  agreement  for  the  running  of  the  Glasgow  Corporation  oars 
from  Hawkhead  Road  to  Paisley  Cross,  that  it  could  not  agree  to 
an  allowance  of  1.5  per  cent,  on  the  present  rate  p?r  mile  to  meet 
working  charges,  and  suggesting  10  per  cent,  as  a  sufficient 
allowance. 

Hey  wood. — Year's  Working. — Subject  to  audit  it  is 

reported  that  the  los^^  on  the  working  of  the  Corporation  tram- 
ways for  the  12  months  will  amount  to  about  £1,042,  as  compared 
with  a  profit  a  year  ago  of  £85.  The  war  is  largely  responBibla 
for  this  adverse  result. 

Hull.— Electric  'Bus. — According  to  a  Yorkshire 
paper.  Aid.  Meyer  recently  stated  in  the  T.C.  that  an  electric  'bns 
would  be  put  on  the  Leeman  Road  for  experimental  purposes. 

The  question  of  the  Hall  Riad  tramways  is  under  discussion  in 
view  of  a  letter  from  the  L  G  B.  in  regaid  to  prospective  expenditure. 

The  Corporation  has  had  under  consideration  the  situation 
created  by  shortage  of  men  on  the  tramways.  The  drivers  and 
conductors  voluntarily  agreed  to  work  overtime  to  the  extent  of 
12  hours  a  week  if  necessary,  for  the  period  of  the  war.  They 
were  willing  also  to  work  for  double  pay  in  lieu  of  taking  their 
week's  holiday. 

Ilt'ord. — The  U.D.C  ,  at  a  meeting  last  week,  continued 

the  debate  on  the  motion  of  Councillor  Bailey,  that  in  view  of  the 
financial  condition  of  the  tramway  undertaking,  the  best  available 
expert  advice  be  called  in  to  assist  the  Council  in  formulating  a 
scheme  by  which  the  undertaking  can  be  placed  upon  a  sound 
commercial  basis.  Replying  to  various  criticisms.  Councillor 
Bailey  said  that  the  Council  had  not  accepted  the  manager's  advice, 
and  was  aoparently  taking  upon  itself  the  responsibilities  of 
experts.  Had  not  the  payment  of  £2,500  out  of  the  reserve  in 
relief  of  the  rates  been  made  some  years  ago,  the  reserve  to-day 
would  have  been  quite  £10,000.  After  discussion  an  amendment 
was  carried  instructing  the  Tramways  Committee  to  consider  the 
advisability  of  obtaining  expert  advice  to  assist  the  Council. 

Leeds, — Yeah's  Working. — The  annual  accounts  of 
the  tramways  department  for  the  year  ended  March  Slst  Uat, 
showed  total  receipts  £433  '.MO,  as  against  £427,155  in  the  previoui 
year.  After  deducting  £116, (101  for  traffic  expenses,  £40.347  for 
general  expenses,  £43,609  for  repairs  and  maintenance  and  £2S,577 
for  power,  the  gross  surplus  to  carry  forward  to  net  revenue 
account  is  £205, .S05,  which  compares  with  £201,073  for  the  pre- 
vious year.  The  net  surplus  available  for  the  relief  of  rates  ii 
£S1,:)67,  as  compared  with  £70,004  last  year. 

London.— St.  Pancras. — The  L.C.C.  has  informed  the 
B.C.  that  it  is  not  prepared  to  accept  its  offer  at  the  present  time 
to  supply  energy  to  the  Council's  tramway  department  for  the 
ensuing  six  summer  months. 

Manchester. — War  Bonuses. — At  a  conference  of  tram- 
way men  on  the  14th  inst.,  the  decision  of  the  City  Council  to 
grant  a  war  bonus  of  2s.  to  all  employes  earning  30s.  a  week  and 
under  was  discussed.  It  was  decided  to  send  a  resolution  to  tha 
Council,  regretting  that  the  recommendation  of  the  employing 
(  ommittee  was  not  given  a  more  favourable  consideration.  The 
recommendation  of  the  Committee  was  that  all  emplojes  earninc 
up  to  40s.  should  receive  the  bonus. 

Rate  Relief. — At  a  meeting  of  the  Manchester  Tramways 
Committee,  on  Tuesday,  it  was  agreed  to  give  £100,000  in  aid  of 
the  relief  of  the  rates  for  the  ensuing  year.  Prior  to  this  reanlt 
being  announced,  some  doubt  had  existed  as  to  whether  the 
department  wonld  be  able  to  keep  up  its  conti'bution  at  lat<t  year's 
rate  of  £100,000— a  figure  to  which  it  is  pUdged  for  a  furtbar  year. 

Musselliurs,'b. — The  T.O.  hag  decided  to  insist  upon  tha 
Musatltinrgh  Electric  Tramway  Co.  puttirg  its  track  in  better 
order,  the  burgh  surveyor  having  reported  that  the  track  between 
Leretto  and  Levenhall  was  in  a  serious  state  of  disrepair. 
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\ewcastle. — The  B.  of  T.  having  called  upon  the  Cor- 
poration Tramveays  Committee  to  release  as  many  men  as  possible 
in  order  that  they  may  be  employed  on  the  mannfactnre  of  muni- 
tions of  war,  the  situation  was  considered  by  the  employes  at  a 
meetinjr  on  Sonday.  It  was  decided  to  raise  no  objection,  provid- 
ing: that  the  men  who  leave  and  go  into  the  factories  shall  be 
guaranteed  reinstatement  at  the  end  of  the  war,  and  that  their 
work  in  the  faotories  shall  count  as  tramway  service.  The  intro- 
duction of  women  to  fill  their  places  was  not  objected  to,  provided 
that  the  women  join  the  Union  and  are  not  underpaid. 

At  a  meeting  of  the  T.C.  on  April  Hth  a  deputation  attended 
from  the  tramwaymen  and  informed  the  Council  that  the  ballot 
of  the  men  had  resulted  in  an  almost  unanimous  rejection  of  the 
Council's  war  bonus  offered  at  the  last  meeting.  The  Tramway 
Committee  is  to  report  on  the  matter. 

RadcliflFe. — During  the  past  year  the  Radcliffe  tramways 

sustained  a  loss  of  £820. 

Readina;. — War  Bonuses. — At  the  recommendation  of 
the  Tramways  Committee,  the  T.C.  has  agreed  that  all  employes 
of  the  tramways  department,  other  than  motormen  and  conductors, 
shall  receive  a  war  bonus  of  Ss.  per  week,  or  such  part  thereof  as 
shall  bring  their  wages  to  34s.  ;  motormen  and  conductors  to 
receive  a  bonus  of  6d.  in  addition  to  their  increase  of  28.  6d. 

Wiffan. — War  Bonuses. — As  25  per  cent,  of  the  men 

employed  by  the  Tramways  Committee  of  the  Corporation  would 
not  benefit  by  the  Council's  war  bonus  scheme,  apnlioaHon  is  being 
made  by  the  local  officials  of  the  Tramway  and  Vehicle  Workers' 
Association  for  a  reconsideration  of  the  cla'm  of  increased  wages. 
Fttiling  this,  the  men  ask  for  a  war  bonus  of  2s.  a  week,  for  all 
employej  over  21  years  of  age,  and  Is.  per  week  for  those  under 
the  age. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Canada. — The  annual  report  of  the  Marconi  Wireless 
Telegraph  Co.  of  Canada  states  that  the  company  now  operates,  in 
all,  40  stations  in  the  Dominion,  in  Xewfoundland,  and  in 
Labrador.  Xinety-three  steamers  of  Canadian  register  are  equipped 
with  the  Marconi  system.  With  the  completion  of  the  duplex 
fystem  the  Louisberg  trans-Atlantic  receiving  station  has  been 
lirought  into  operation,  in  addition  to  the  installation  of  high- 
speed transmission  at  Glace  Bay. 

TelejihoiU'  PronTPss, — The    Telejraph    ami   TiIijiIhihc 

Journal  for  April  points  out  that  while  in  (Jermany  the  number  of 
telephone  subscribers  has  greatly  decreased,  in  this  country  the 
number  increased  by  nearly  5,000  during  the  latter  half  of  Hn4, 
in  spite  of  the  disconnection  of  lines  rented  by  alien  enemies.  In 
addition  some  4,000  military  and  naval  stations  were  connected, 
which  are  not  included  in  the  table  given  below  : — 

Telephone  CANv.\ssncG  Results  foe  the  Six  Months  ended 

.TaNUABT  31st,   1915  AND  1914. 

New  stations.  Cessations.  Net  additioDB. 

1915.  1914.  1915,  1914.  1915.  1914. 

11,809     l.-.,700     12.305       8,111     496  (dec.)       7.5S9 
19,830     27,815     14,439     13,242     5,371  14,.)73 


London 
Provinces 


United 
Kingdom.. 


31,i;39     43,51.i     26,764     21,353     4,875 


l>2,162 


I'liited  States. — The  accumulated  traffic  at  the  Tuckerton, 
N.J.,  wireless  station  has  been  cleared  up,  and  mesFages  for  Germany 
and  Austria-Hungary  are  being  accepted,  subject  to  the  former 
restrictions,  including  liability  to  considerable  oelay. 


CONTRACTS  OPEN  and  CLOSEO. 

OPEN. 

Australia. — Melbourne. — June  I'nd.  Electric  lighting 
material  for  cars  (Contract  28.187).  Tender  box,  Railway  Offices, 
Melbourne.  Particulars  at  Contractors'  Room,  Spencer  Street.* 
Denosit  i  per  cent,  of  amount  of  tender. 

June  lot. — Deputy  P.M.G.  Eight  miles  of  paper-insulated  lead- 
covered  cable.     (Schedule  No.  1,184.)* 

Jane  2nd.  Bogie  trucks,  wheels  and  axles  for  10  oars  of  the 
St.  KUda-Brighton  electric  street  railway  (No.  28,621)  for  the 
Victorian  Railway  Commiasioners.* 

June  15th.  City  Council.  Four  mechanically-fired  boilers,  one 
tnrbine-driven  boiler-feed  pump,  two  fuel  economisers,  circulating 
water  pnmps.  City  Electrical  Engineer.  Specifications  from 
Messrs.  Mcllwraith,  McEacharn  &  Co.,  Ltd.,  London,  EC. 

Qdbexsland. — June  Ist  (instead  of  March  16th).  P.M.G. 
Switchboard  for  Warwick.    See  "  Official  Notices"  March  26th. 

Sydney. — May  .Slst.  Three  electric  battery  locomotives  for 
Public  Abattoirs,  Homebush,  for  the  Department  of  Public  Works, 
Specifications,  &c.,  ."is.,  from  the  Accountant,  Public  Works  Depart- 
ment. 

June  16th.— Depute  P.M.G  400  Morse  sounders,  American  pony 
pattern.    fSjhednle  No.  449.)' 

Speoiflcations  for  the  Items  marked  '  can  be  isaen  at  the  B.  of  T. 
Commeroiftl  Intelligenoe  Branch  in  London, 


.41dershot.  —  May  4th.  Steam  and  other  pipework; 
water-softening  plant.     See  "  Official  Notices  "  March  26th. 

Dundee.  —  April  28th.  Corporation.  Centrifugal 
circulating  pnmps,  and  750  ft.  of  42-in.  and  30-in.  cast-iron  pipes. 
See  "  Official  Notices  "  April  9th. 

Hendon. — The  Guardians  are  inviting  tenders  for  an 
electric  lighting  installation  for  the  workhouse, 

London. — Wandsworth. — April  2.'^th.    Three  months' 

supply  of  electrical  fittings,  &c ,  for  the  B.  of  G.  Forms  of  tender 
from  Mr.  F.  J.  Curtis,  Clerk,  Union  Offices,  St.  John's  Hill,  S.W. 

Mountain  .4sh.  — April  i'6th.  U.T).C.  Sub-station 
building,  E  h.t.  underground  cables,  l  t.  overhead  lines  and  public 
lighting,  E.H.T.  switchgear.  L  T.  switohgear  and  transformers,  for 
Abercynon.     See  "Official  Notices"  April  16th. 

\ew  Zealand. — Wellington. — Extension  of  date  to 
May  21st.  Public  Works  Office.  A  three-unit  exciter  set 
(Section  49)  aud  a  1,500  Kw.  generator  (Section  50),  for  Lake 
Coleridge  power  scheme.  Specifications  and  forms  of  tender  may 
bs  consulted  at  the  office  of  the  High  Commissioner  in  London  for 
New  Zealand,  13.  Victoria  Street,  S.W.,  and  at  the  Board  of  Trade 
Commercial  Int>-IIigence  Branch  in  London. 

South  .4frica. — Johannesburg. — June  Ist.  Municipal 
Council.  24  donblepole,  automatic,  oil-immersed  circuit  breakers 
of  a  continuous  carrying  capicity  of  200  amperes  (Contract 
No.  971).  Specifications,  &c.,  from  the  Controller  of  Stores, 
Municipal  Offices,  Plein  Square,  Johannesburg.  Tenders  to  Town 
Clerk. — Board  of  Trade  Journal, 

Spain. — Tenders  have  lately  been  invited  by  the  municipal 

authorities  of  Noble jas  (Province  of  Toledo)  for  the  concession  for 
the  electric  lighting  of  the  town  during  a  period  of  five  years. 

The  municipal  authorities  of  Z  .hinos  (Province  of  Badajoz) 
have  lately  invited  tenders  for  the  concession  for  the  eleccric 
lighting  of  the  town  during  a  period  of  five  years. 

Tasuianla. —  Launceston. —  July  26th.  Sub-station 
equipment.  Section  I,  Converter  machine,  switohgear,  &c.  ;  Section 
II.,  Underground  feeder  cable.  Specification  (21e.)  from  the  City 
Electrical  Engineer,  Town  Hall. 


CLOSED. 

(■o\ei'»uienf  Contracts. — The  following  tenders  have 
been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

War  Okfice, 
Electric  fittings.— Poet  &  Milne  ;  A.  \' .  Gifkins  4  Co. 
Galvanometers  —General  Electric  Co.,  Ltd. :  W.G.  Pye  &.  Co. ;  Reid  Bros. 

and  Co.,  Ltd. 
Telephone  board.— Siemens  Bros.  &  Co.,  Ltd. 
Telephones.— Automatic  Telephone  Manufacturing  Co.,  Ltd. ;    Gent  and 

Co. ;    The  New  Phonopore  Telephone  Co.,  Ltd. ;   biemens  Bros.  &  CJo., 

Ltd. 
Wire,  steel. — British  Insulated  A   Helsby Cables,  Ltd.;    Connolly  Bros., 

Ltd. ;  London  Electric  Wire  Co.  and  Smiths,  Lid. ;  Siemens  Bros.  It  Co., 

Ltd. 
Electric  light  installation,  Northolt.— C-  Cooper  &.  Co. 

,,  ,,  ,,  Ripon.— 8.  Dixon  &  Sons,  Ltd. 

Electric  lighting  huts,  Woolwich.— W.  G.  Tackley  &  Co.,  Ltd. 
Electric  cr*nei  at  Deptford.— Stothert  A:  Pitt, 
Electric  lifts,  Whalle?.— W.  J.  Furse  A  Co. 
Generating  station,  Ripon.— Stott  \  Alcock. 

Cbown  Agents  for  the  Colonies. 
Telegraph  poles. — Siemens  Bros.  A  Co. 
Copper  wire.— Shropshire  Iron  Co.,  Ltd. 

India  Office,  Btobk  Department. 
Carbons. — General  Electric  Co.  , 

Cells. — Siemens  Bros.  &  Co. 
Insulators.— Hullers,  Ltd. 
Platinum. — Johnson,  Matthey  &  Co." 

Searchlights  — India  Rubber,  Gutta-Percha  and  Teleeraph  Works  Co.,  Ltd. 
Wire. — Callender's  Cable  Co. ;  Shropshire  Ircn  Co. :  T.  Bolton  A  Sons. 

Post  Office. 
Telephonic    apparatus. — Automatic  Telephone  Manufacturing  Co. ,   Ltd.; 

British  L.M.   Ericsson  Manufacturing  Co.,   Ltd.;    Biitisb  Insulated 

and  HeUhy  Cables,  Ltd. ;  London  Electric  Wire  Co.  and  Smiths,  Ltd.  ; 

Ph(euix  Telephone  and  Electric  Works,  Ltd. ;  Western  Electric  Co., 

Ltd. 
Testing  apparatus.- General  Electric  Co.,  Ltd. 
BitLery  boxes.— Standard  Woodwork  Manufacturing  Co..  Ltd. 
Electric  light  cable.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 
Submarine  cable.— Siemens  Bros.  &  C'>  ,  Utd. 
Telenhone  cable.— British  Insulated^  Helsby  Cables,  Ltd. :  W.T.Henley's 

Te'egraph  Works  Co.,    Ltd.;  Johnson    &    Phillips,    Ltd.;   Western 

Electric  Co.,  Ltd. 
Compound  (chalk,  tar  and  pitch).— Dnssek  Bros.  &  Co. 
Jointing  sleeves  (brass).  — C.  M.  Powell  Bros. 
Insulator  spindles.— Bullers.  Ltd. 
Bronze  wire.— ?British  Insulated  &  Helsby  Cables,  Ltd. ;  Shropshire  Iron 

Co.,  Ltd. ;  F.  Smith  &  Co.,  incorporated  in  the  London  Electric  Wire 

Co.  and  Soiiths,  Ltd. 
Ditto  (insularell.— Connolly  Bros.,  Ltd. 
Flameproof  wire.— C.  Macintosh  &  Co.,  Ltd. 
Ditto  (enimelled).— J.  C.  Fuller  &  Son,  Ltd. 
Laying  ducts. —Bel«hill,  Motherwell;  Siemens  Bros,  i  Co.,  Ltd. 
Laying  ducts  and  pipes.— Jamestown,  T.  Spence. 
Telephone      exchange    equipment     extensions. — Lee     Oreen  :   Western 

Electric  Co.,  Ltd.  Sydeaham  ;  Wcitern  Electric  Co.,  Ltd.  Witlesden ; 

Peel-Conner  Telephone  Wtrks,  Ltd. 
Telephone      exchange     equipment,     Wishaw     (Glasgow). — Peel-Conner 

Telephone  Workr,  Ltd. 
Provision  of  a  set  of  accumulators. — Leeds  .Automatic  Telephone  Manu- 
facturing Co.,  Ltd. 

H.M.  Office  of  Works. 
Renewal  of   eleotric  cables   of    Houses    of   Parliament.— The    Western 

Electric  Co.,  Ltd. 
MiEoeilaneous:— Edmburcb    e'ectric    bell-hangers'     work.    Piatt    Bros. 

Electric  cable  and  wite,  The  Union  Cable  Co.,  Ltd. ;  W.  T.  Henley's 

TelegroDh    Works   Co.,    Lt       Glasgow    electric  bell-bangeta'  work, 

B(nn«tt  &  Rutherford. 
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THE  POWER  SUPPLY  OF  THE  CENTRAL  MlNlNG-RAND  MINES  GROUP. 


After  briefly  ouLlinicg  tbe  contenls  of  bis  paper  on  the 
above-named  subject  at  the  Institution  of  Electrical 
E.viiiNEERS  on  Thursday  last  week,  Mr.  J.  H.  Eiuhr. 
il.l.K.E.,  described  the  sequence  of  operations  in  the  eolJ 
mining  industry  with  the  aid  of  a  numljer  of  lantern  i-lides, 
most  of  which,  thanks  to  bis  courtesy,  we  are  enabled  to 
reproduce  herewith.  The  group  of  mines  with  which  the 
author   has   been   associated    as   consulting    electrical    and 


past  four  years  crush  about 


mechanical  engineer  for  the 
si  million  tons  of  ore  per 
annum,  and  produce  about 
3G  per  cent,  of  the  total  gold 
output  of  the  Transvaal,  or 
one-seventh  of  the  total  gold 
output  of  the  world.  When 
it  was  decided,  in  1908,  that 
the  whole  of  the  p^wer 
requirements  of  these  mines 
should  be  taken  from  an  out- 
side source,  a  separate  supply 
company,  called  the  Rand 
Mines  Power  .Supply  Co., 
Ltd.,  was  formed  for  that 
purpose.  This  power  com- 
piny  owns  the  Rosher- 
ville  and  Vereeniging  power 
stations,  and  the  air-com- 
pressing station  at  Robinson 

('entral  Deep  (a  section  of  CroJ^u  ^finei",  Ltd.).*  nuring 
recent  years  electrical  power  has  been  adopted  for  almost  all 
the  mechanical  operations  except  rock-drilling,  which  is 
done  with  compressed  air  mainly  supplitd  from  central 
stations,  and,  in  some  cases,  the  air  is  compressed  by  elec- 
trically-driven plant;  thus  the  horse-power  of  the  1,500 
motors  employed  amounts  to   li2,:!00  u.r.,  and  the  annual 


Fig.  1. — City  Deep  Mines  :  General  Vikw. 


air  system  is  37,'.i0o  k\v.,  and  the  load  factor  34  per  cent.  ; 
the  consumption  is  10:!  million  "air  units"  per  annum, 
the  air  unit  representing  004 1  of  the  energy  in  one  electrical 
unit. 

The  most  important  service  is  that  of  winding,  as  not 
only  is  the  output  of  the  mines  entirely  dependent  upon  it, 
but  also  the  safety  of  thousands  of  men  (both  white  and 
coloured)  who  descend  and  ascend  the  shafts  daily.  There 
are  at  the  present  time  38  shafts  in  use  on  the  mines  of  the 

group,  many  of  which  have 
underground  winders  for  the 
lower  depths,  in  addition  to 
surface  winders.  Oae  of  the 
largest  of  the  latter  is  illus- 
trated in  fig.  2. 

Fig.  3  shows  the  headgear 
of  the  City  Deep  Mine,  with 
three  hoists  ;  the  rock  exca- 
vated at  a  depth  of  over 
3,000  ft.,  when  raised  to  the 
surface,  is  tipped  into  bins 
over  the  "grizzlies"  seen  in 
the  foreground,  and  is  then 
fed  upon  broad  rubber  travel- 
ling sorting  bells.  The  func- 
tion of  the  grizzlies  is  to 
permit  the  snull  stuff  to  fall 
through,  while  the  large 
lamps  roll  over  the  bars,  thui  roughly  sorting  the  material 
in  the  first  ins'.ance.  S)me  of  the  sorting  belts  are  seen  in 
fig.  4  ;  they  travel  very  slowly,  and  Kaffir  '"  boys"  standing 
alongside  pick  out  the  useless  rock,  which  is  easily 
distinguished  from  gold-bearing  ore.  The  latter  passes  on 
to  the  crusher.-!,  which  reduce  it  to  pieces  not  exceeding 
]  Ji  in.    in   diameter.     The  cru^herp,   shown  in  fig.   5,  are 


Fic.  2.— Wi.NDEit  niuvK.N  liY  TWO  2,000-u  P.  HO.  Motors,  at  South  Uand  Shaft,  I'kow.^  .Mines,  Ltd. 


consumption  of  electrical  energy  to  310  million  units,  the 
maximum  demand  being  47,300  Kw.  and  the  load  factor 
T5  per  cent.     The  maximum  demand  upon  the  compressed- 

For  a  ceiciiption  of  theae  statiom,  see  Electrical  Review, 
Ma-ch  281b,  1913. 


driven  directly  by  electric  motors,  and  owing  to  their  heavy 
duty  give  rise  to  severe  vibration  ;  for  this  reason,  as  will 
be  seen  in  the  view,  their  axes  ara  placed  at  right  angles,  to 
distribute  the  vibration  over  the  whole  building.  The 
motors  driving  the  cui^hers  are  shown  in  tig.  0. 

Li  the   long  run,  the  ore  has  to  be  reduced  to  aa  impalp- 
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able  powder,  ia  order  to  enable  the  whole  of  the  particles  of 
gold  to  be  extracted.  The  next  process  throuwla  which  it 
passes  for  this  purpose  is  illustrate i  in  fig.  7,  which  shows 
the  uppsr  portion  of  a  battery  of  stamp'.  These  are  steel 
rods  shod  with  stamps  at  the  lo^er  ends,  weighiog  1,200 
to  2,000  lb  ,  aad  provided  with  tappets  higher  up,  which, 
as  shos-n,  are  lifted  by  cams  mounted  on  a  rotating 
shaft.  The  cams  are  double,  so  that  each  rod  is  lifted  and 
droppei  twice  in  a   revolution,  and   they  are  arranged  so 


Fig.  3. — Headgear  and  Gbizzlies  :    City  Deep. 

that  the  stamps  operate  consecutively.  A  very  brief  period 
elapses  between  the  dropping  of  a  stamp,  which  of  course 
occjpies  a  constant  interval  under  gravity,  and  its  next 
lifting  by  the  following  cam  ;  hence,  as  Mr.  Rider  pointed 
out,  a  slight  increase  in  the  frequency  of  the  alternating- 
current  supply  to  the  driving  motors  involves  a  serious  risk 
of  "camming,"  that  is,  receiving  the  blow  of  the  stamp  on 
the  following  cam,  with  disistrous  consequences  to  the 
latter.  Experience  has  shown  thit  this  danger  exists  at 
a  speed  greater  than  '.ts  drops  p^r  minute,  and  it  increases 
with  any  increise  in  the  sp;ed  of  dropping, 
■"  Having  fixed  the  output  of  the  stamp  mill  on  the  basis  of 
;i8  drops  p?r  minuie  for  each  working   stamp,  while  any 


Fig.  i. — Sorting  Belts  :    City  Deep. 

increase  in  the  speed  is  dangerous,  any  decrease  will  reduce 
the  output  of  the  mill  in  the  same  proportion.  As 
the  variation  of  frequency  permitted  by  the  contract 
with  the  supply  company  is  5  per  cent,  up  or  down,  this 
has  to  be  taken  into  account  in  s-ittlin?  the  speed  of  the 
driving  shaft.  During  the  early  period  of  the  power  supply 
considerable  trouble  was  experienced  from  these  causes, 
which  aff-'Cted  all  the  mills  at  the  sane  time.  As  it  was 
aft-^rwards  found  that  the  supply  was  more  generally  given 
at  or  near  the  higher  frequency,  the  drives  were  altered  to 
suit,  this  being  the  lesser  evil. 


At  this  stage  water  is  employed  to  wash  the  crushed  rock 
through  screens  of  small  mesh,  and  the  mixture  passes  on  to 
tube  mills  (fig.  S),  in  which  it  is  finally  reduced  to  pulp. 
The  tube  mill  is  a  cylindrical  steel  vessel,  like  a  boiler  shell, 
a  common  siz;  being  about  22  ft.  long  x  5  ft.  G  in. 
diameter.  It  is  carried  upon  hollow  trunnions,  and  is 
rotated  at  a  saeed  of  about  2s  r.p.ji  The  interior  is 
lined  either  with  hard  segmental  stone  blocks  or  with  con- 
crete in  which  steel  pins  are  embedded.  The  crushed  ore 
as  it  comes  from  the  stamp  mill  in  the  form  of  a  coarse  pulp 
is  fed  through  the  trunnion  at  one  end,  together  with  a 
number  of  small  selected  pieces  of  ore,  called  pebble^  about 
3  in.  cube,  which  act  as  grinders,  and  themselves  gradually 
become  reduced  to  powder.     The  finished  product  comes 
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-Crushers  :    City  DEf;p. 


out  of  the  trunnion  at  the  other  end,  and  is  then  ready  for 
passing  over  the  amalgam  tables. 

In  fig.  i)  are  shown  motors  driving  tube  mills  directly 
through  Citroen  spur  gearing,  with  the  controlling  apparatus 
on  the  opposite  side  of  the  motor  room.  The  gear  ratio, 
however,  was  too  great  for  single-reduction  gearing  to  cope 
with  satisfactorily,  and  in  later  practice  the  motors  drive 
countershafts  by  belt,  as  shown  in  fig.  10.  The  tube  mills 
have  a  certain  amount  of  end  play,  so  that  the  gearing 
should  have  straight  teeth. 

The  next  process  is  the  extraction  of  the  gold,  in  which 


Fit;    6. — Crusher  Morons  :    South  Ranp. 

elpctricity  plays  but  a  small  part.  The  pulp  passes  over  a  series 
cf  copper  tables,  shown  on  the  leftof  fig.  1  l,theu]ipersurfaceof 
which  is  amalgamated  with  mercury,  and  here  the  greater  part 
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•of  the  poll]  is  trapped.  Periodically  the  amalgam  is  scraped 
■off,  and  the  gold  recovered  by  vaporising  the  mercury. 
The  pulp,  after  passing  over  the  mercury  tables,  is  further 
treated  by  the  cyanide  process  in  the  large  tanks  shown  in 
fig.  1,  to  remove  the  remaining  gold  as  far  as  possible. 
The  cyanide  solution  is  then  carried  to  the  boxes  shown  on 
th;  right  hand  of  hg.  1 1,  where  the  resi  iue  of  the  gold  is 
precipitated  on  z'nc  shavings.  The  product  is  then  smelted 
and  the  gold  recovered. 

Winding  from  deep  levels  on  the  mines  of  the  group  is 
effected  mainly  by  three-phase  induc'.ion  motors,  but  in  some 


Fig. 


-.SrAiir  Mill  :   City  Deep. 


cas5s  DC.  motors  are  u  ed  on  the  Ward-Leonard  f-ystem. 
The  former  are  controlled  by  variable  rotor  resistances, 
»i5ually  of  the  liquid  type,  as  shown  in  tig.  13.  The  elec- 
trodes are  in  the  upper  tsnk,  and  the  el^ictrolyte  is  pumped 
up  by  a  centrifugal  pump,  which  determines  tho  rate  of  rise 
of  level,  and  therefore  the  acceleration  of  the  motor, 
inlependently  of  the  driver.  Various  troubles  have  been 
m  :t  with,  and  successfully  oveicome,  in  the  operation  of 
these  liquid  resistances.     More  recently  electricilly-operated 


Fig.  8.— Tlbe  Mills:    City  Deep. 

coatacbor  sivitches  have  been  used  in  conjunction  wi(,h 
metallic  resistances,  and  have  given  very  satisfactory  results. 
Tho  D.c.  motors  are  controlled  by  metallic  resistances  in 
the  field  circuit  of  the  generator.  One  of  the  latter  winders 
isillustrated  in  fig.  2,  p.  ."p,s5  ;  this  is  th;  largest  electric 
wimhr  in  South  Africa,  and  is  driven  by  two  motors,  each 
of  2,000  H. p.  There  are  two  cylindro-coninl  drums,  each 
22  ft.  in  diameter,  which  run  at  51  u.i'..m.  and  wind  a  net 


load  of  lG,00o  lb.  froa  a  depth  of  3,510  ft.  at  a  speed  of 
3,500  fD.  a  minute.  There  are  three  of  these  winders  at 
the  South  Rand  shaft  of  Crown  ilines,  Ltd.  The  motor- 
generator  for  the  set  illustrated  runs  at  350  r.p.m  ,  and  has 


Fig.  9.— Tube   Mill  Motoos  (Si.NGLE-REDrcriox  Deive)  : 
City  Deep. 

two  generators,  working  at  500  volts,  which  are  connected 
in  series  with  on^  another  and  with  the  two  winding  motors. 
The  current  takin;:  at  stirting  is  frequently  5,000  amperes. 
The  electrical  equipment  was  made  by  the  (ieneral  Electric 
Co.,  U.SA. 

While  most  of  the  compressed  air  is  supplied  by  the  power 


Fig 


10. — Tube  Mill  Motors  (dkivino  through  Cousteb- 
shaft"):    NOU.ifE. 


company,  four  of  tlie  mines  have  their  own  compressing  plant. 
Fig.  14  shows  two  vertical  two-stage  air  compressors  made 
by  Messrs.  Belliss  &  Morcom,  Ltd.,  and  driven  by  electric 
motors.  Li  some  cases  existing  steam-driven  air-compressors 


Fi(i.  11. — E.XTBAOTOB  House:   City  Deep. 

have  bien  converted,  by  grooviog  the  fly-wheel  rim  for  ropes 
and  substituting  a  motor  for  the  engine  (fig.  IG). 

A  direct-coupled  compressor  at  Bantjes  is  of  the  high- 
speel  turbine  type.  It  compresses  the  air  up  to  75  lb.  gauge 
pressure,  at  which  pressure  the  horizontal  rope-driven  com- 
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pressors  take  it  and  complete  the  compression.  It  was  made 
by  Messrs.  C.  A.  Parsons  &  Co.,  and  has  been  most  success- 
ful in  operation. 

The  driving  is  by  three-phase  constant-speed  motors,  and 
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Fig.  12. — CsDERGKorsD  PrjiP  Chamber  ;  D.  Roodepooet  Deep. 

the  governing  is  done  by  butterfly  valves  in  the  main  suction 

pipes,  which   are  controlled  by  the  air 

pressure,  and  clo.=e  as  long  as  the  pressure 

in  the  receiver  is  above  ihe  normal.     As 

soon   as   the   pressure    falls   the   valves 

open  and  the  compressors  work  normally. 

The  system  of  pumping  water  from 
the  mines  with  Cornish  pumps  in  stages 
of  about  500  ft.  has  been  superseded 
with  great  advantage  by  the  plan  of 
allowing  all  the  water  to  gravitate  to 
the  lowest  level  and  pumping  it  to  the 
surface  in  a  single  lift.  For  this  pur- 
pose motor-driven  geared  ram  pumps 
were  used  until  1912,  when  it  was 
decided  to  use  high-speed  multi-stage 
centrifugal  pumps,  with  direct-coupled 
motors,  at  the  South  Rand  shaft  of  the 
Crown  Mines,  Ltd.,  and  at  Xo.  1  shaft, 
Durban  Rood-poort  Deep,  Ltd.  The 
plant  at  both  mines  is  identical,  and 
each  consists  at  present  of  two  pumping 
utiits. 

One  of  the  underground  pump  rooms 
is  shoTvn  in  fig.  12  :  each  unit  consists 
of  a  high  and  low-pressure  Sulzer  pumj>, 
with  the  motor  between  them,  and 
lifts  875  gallons  per  minute  to  u 
height  of  2,400  ft.  The  sets  run  at  1,470  r.p.ji.,  and 
take  about  500  p.  h  p.  Sets  of  twice  the  size  are  being 
installed  at  Crown  Jlines.  The  saving  in  running  co3t 
was  sufficient  to  wipe  out  the  whole  of  the  capital  out- 
lay in  two  years.  It  is  not  that  the  centrifugal  pump, 
by  itself,  has  a  higher  efficiency  than  the  ram  pump,  but  the 


use  of  the  former  renders  concentration  of  large,  hijh-power 
and  high-speed  pumping  units  possible  in  a  minimum  of 
space,  with  a  minimum  of  attention  and  very  low  main- 
tenance costs. 

The  success  of  the  centrifugal  pumping  system  has  been 
such  that  large  similir  schemes  are  now  being  considered  for 
other  mines  of  the  group. 

The  power  company's  electric  supply  is  given  at  normal 
pressures  of  2,100  volts  and  525  volts  at  the  consumers' 
terminals.  Fig.  15  is  a  view  of  a  switchboard  in  one  of  the 
switch-houses  ;  it  is  of  the  cubicle  type,  built  of  reinforced 
concrete,  the  high-pressure  gear  being  on  one  side  of  the 
switch-house  and  the  low-pressure  on  the  other.  Owing  to- 
troubles  resulting  from  installing  switches  rated  merely  for 
the  full  load  of  the  circuits,  the  author  made  a  ru'e  that  all 
oil-switches  in  a  switch-house  should  be  of  the  same  size, 
rated  for  a  current  of  sOO  amperes  at  15,000  volts,  whether 
used  on  2,100-volt  or  525-volt  circuits,  with  the  result 
that  trouble  in  switch-houses  has  practically  disappeared. 

Three-core,  lead-covered  and  armoured  cables,  laid  in 
trenches,  are  univei-sally  used  between  the  main  switch- 
house  and  the  various  sub-distribution  points  on  each  mine. 
The  points  are  arranged  to  suit  the  local  conditions,  and 


Fig.  14.- 
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Fig. 


15. — SWITCHGEAR   IN   SWITCH- 

HODSE  :  D.R.  Deep. 


are  generally  interconnected,  so  that  the  failure  of  any- 
main  cable  does  not  stop  the  supply.  Link  cages,  withouD 
switches,  are  provided  at  the  tub-points,  so  that  the 
sub-circuits  can  be  isolated  a!;  any  time  and  the  feeders- 
interconnected  as  may  be  required. 


Fig.  is  — Thbeephase  Conteol  Tank  :  Ckow'n  Mine. 


Fig    11"'. — Rope-dbives  Cjmpbessobs  :  Baktjbs, 
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CONTRACTS    CLOSED. 

(^Continued  from  page  584.) 


Aberdeen. — Mr.  Thomson  has  secured  the  contract  for 
the  eleotiical  installation  at  the  City  Hospital  extension. 

Belfast. — The  Corporation  Tramways  Department  has 
placed  a  contract  with  Messrc.  Siemens  Bros.  Dynamo  Works, 
Ltd.,  for  carbon  filament  lamps  for  twelve  months. 

Bristol.— The  T.C.  Docks  Committee  has  accepted  the 
tender  of  Messrs.  W.  T.  Henley's  Telegraph  Works  Co.  for  47  coils 
of  valcanised  I.R.  cable,  of  various  sizes. 

Colchester.— The    T.C.    lias    accepted    the    following 

tenders  for  supplies  to  the  electricity  works  : — 

Btamford  &  Co.,  Bagshaw.— Coal  elevator,  £89. 

Pope's  Lamp  Co. — Metaltio-fltamenC  lamps. 

Joslina,  Ltd.— Prepayment  installations. 

liuoy  &  Co.— Fuse-boxes. 

Paisley  Engineering  Go- — Castings. 

Williams  &  Co. — Electrical  aooessories,  oils,  &c. 

Edinbarfrli. — The  Corporation  E.L.  Committee  has 
settled  the  coal  contract  for  the  coming:  year  at  about  i".  fid.  a  ton 
more  than  was  paid  last  year.  The  coal  bill  for  next  year  is 
increased  by  £10.000. 

Halifax. — The  Corporation  Electricity  Department  has 
placed  a  contract  for  10,  25,  and  50-amp.  d.p.  ironclad  switches, 
required  dariner  the  next  12  months,  with  Messrs.  J.  H.  Tucker 
and  Co.  The  Tramways  Department  has  placed  a  contract  for 
lampholders,  switches,  &o.,  for  the  same  period,  with  the  same  firm. 

Hampton. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Stuart  &  Moore  for  fire  alarms  in  Station  Road,  at  £18  128., 
with  30s.  per  annum  for  maintenance. 

Ilford. — The  following  tenders  have  been  accepted  by 

the  U.D.C.  for  annual  supplies  to  the  Tramways  Department  : — 

Messrs.  Wieemaii.— Trolley  heads  and  harps. 

British  Westinghouse  Co. — Armature  coils. 

Le  Carbone,  Lti. — Carbon  brushes. 

Soholey  &  Co.,  Ltd.,  and  British  Thomson-Houston  Co. — Pinions  and  gear 

wheels, 
.lohn  Brown  A-  Co.— Tire^,  steel,  and  special  steel. 
B.I.  &  Halsby  Cables,  Ltd.— P.  &  S.  substitute  tape,  and  I'ara  tape. 
L.  Andrews  &  Co.— Blackley  tape. 
P.  Smii.h.— Piano  wire. 
Dns.tek  Bros,  i-  Co. — Qrapliite  grease. 
A.  B.  Gross  ,i  Co.— Motor  grease. 
Joslins,  Ltd. — Oil. 
R.  Kearsley  &  Co.— Varnishes. 

Lichfield. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Clive  &  Co.  for  alterations  to  the  telephone  service  in  connection 
with  the  electric  fire  alarms,  and  the  provision  of  poles,  relay  bell, 
insulators,  lines,  &c. 

London. —  Bekmondsey.  —  The  undermentioned  pur- 
chases of  coal  have  been  made  bv  the  Electricity  Committee  : — 
C.  Tucker  A,  Co.,  10  tons  wharf  small.  228.  3d.  per  ton  ;  Charrinp- 
tons,  16  tons  nutty  slack,  25s.  ;  W.  Moore  >V  Co.,  10  tons  wharf 
small,  21s. ;  Thorpe,  Head  &  Co.,  20  tons  wharf  small,  20j.  ;  Myere, 
Rose  &  Co..  100  tons  Stanley  sUck,  ls=.  9d.  :  Bradbury  &  Co., 
30  tons  nuttv  slack,  239.  fid.  ;  Thorpe,  Head  &  Co.,  60  tons  nutty 
slack,  203.  ;  D'nham,  Fawous  &  Co  ,  100  tons  West  Hallam  nuts, 
25b.  ;  100  tons,  Sharlston  pea  slack,  258.  ;  100  tons  West  Hallam 
nuts,  258.  The  Committee  recommends  the  Council  to  continue, 
for  a  further  period  of  two  months,  to  pay  Bradbury,  Son  &  Co., 
Ltd.,  the  increased  charge  of  le.  6d.  per  ton  on  the  coal  contract. 

Meter  Contracts.  &c. — The  Swindon  and  West  Hartle- 
pool municipal  authorities  have  accepted  tenders  of  the  Ba'?tian 
Meter  Co  ,  Ltd.,  for  the  supply  of  Bastian  meters,  of  from  3  to 
10  amperes  and  24  to  5  amperes  respectively. 

The  Electrical  Apparatus  Co.,  Ltd.,  has  obtained  a  contract  from 
the  Dandalk  U.D  C.  for  the  supply  of  house  service  meters  for  the 
year  endingr  March  3l9t,  191ii. 

Messrs.  J.  H.  Tucker  &  Co.  have  recently  received  contracts 
for  annual  supplies  of  service  fuse-boxes  from  Ilford  U.D.  Council, 
Bolton  and  Blackburn  Corporations ;  for  lampholders  from 
Swindon  Corporation  ;  and  for  ironclad  switches  from  Dundalk 
U.D.  Council. 

Messrs.  Chamberlain  .t  Hookham,  Ltd..  have  received  contracts 
from  the  foUowine  towns  for  the  supply  of  meters  for  1 2  months :  — 
Kirkcaldy,  West  Hartlepool,  Swindon  and  Pontypridd. 

The  British  Westinehouse  Electric  and  Manufacturinfr  Co..  Ltd., 
have  recently  received  contracts  from  the  followinsr  supply 
authorities  for  single-phase  A.o.  house  service  watt-hour  meters  :  — 
Bath  Corporation  ;  Beokenham  Urban  District  ('juncil  ;  Black- 
burn Corporation  ;  Bristol  Corporation  ;  Croydon  Corporation  : 
Esoles  Corporation  ;  Ipswich  Corporation  ;  Leeds  Corporation  : 
Rhondda  Urban  District  Council  ;  Watford  Urban  District  Ooun^il  ; 
West  Ham  f'orporation. 

Southampton.— The  Borough  Insurance  Committee  has 
4eo«pted  the  tender  of  Meaart,  H.  0.  T*rliD  k  Soni  for  th«  E.L. 
initkllfttiott  tt  the  C9Bgiltt««'i  offlow, 


Snndei'land.  —  Coerection. — In    last    week's    issne. 

"  CO.  two  recorders  "  was,  of  course,  a  printer's  error  for  "  CO™ 
recorder." 

Thames  Ditton. — The  U.D.C.  has  accepted  the  tender 
of  Messrs.  Stuart  i;  Moore  for  electric  fire  alarms  at  Claygate,  at 
£82  2s. 

Windsor. — The  T.C.  has  accepted  the  tender  of  the 
Windsor  Electrical  Installation  Co.,  Ltd.,  for  the  electric  light  in- 
stallation at  the  waterworks  and  house  with  54  lights,  ai  £64, 
with  £22  for  an  extra  lighting  main. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.— Friday,  April  23ra.    A»  8  pm.    At  89, 

Victoria  tif-eet,  S.W.    Paper  on  "The  Developments  of  the  Navy,"  by 
Mr.  E.  W.  Hobbs. 

Physical  Society  of  London.— Friday,  April  23rd.  At  5  p.m.  At  the  Imperial 
College  of  acif^nce,  riouth  Kensington.  Paper  on  "  The  Self-lndaction  of 
Solenoids  of  Appreciable  Winding  Depth,"  by  Mr.  8.  Buttemorib. 

National  Association  of  Colliery  Managers  and  Association  of  Mining 
Electrical  Engineers.  Saturday.  April  2Jth.  At  University  College, 
NottiMKham.  Joint  meeting.  Paper  ■  n  "  Protective  Devices  against 
Light'iiiig  and  Surges,"  by  Messrs.  ii;.  Kilburn  HCLtt  and  L.  F.  Fogarty. 

Association  of  Mining  Electrical  Engineers  iLancashire.  Cheshire, 
and  North  Staffordshire  Brancbi  and  North  Staffs.  Branch  of  the 
Colliery  Managers'  Association. -Saturday,  Ap'ii  24^.  At  a  3j  p.m. 
Ai  Te.hoical  ooluga,  BtoRo.  Paper  on  "Colliery  Electric  Lighting,"  by 
Mr.  G.  s.  Corlett. 

Illuminating  Engineering  Society.- Tuesday,  April  27th.  At  8  p.m.  At 
the  House  ol  the  Koyal  Society  of  Arts,  John  Street.  Adelphi.  Discussion 
on '■  Visib'Uty.  i'S  Piaotical  Aspects,"  opened  by  Messrs.  C.  C.  Palerson 
and  B.  P.  Dndding. 

Institution  of  Civil  Engineers.— Tuesday.  April  27th.  At  8  p.m.  At  Great 
lieorge  Street,  a.W.     Annual  General  Meeting. 

Association  of  Supervising  Electricians.— Tuesday,  April  27th.  At 
8  p.m.  At  Ht.  Bride  Insiiiute,  Bride  Lane,  E.C.  Paper  on  "  Lightning 
Conductors,"  by  Mr.  H.  C.  Hands. 

Dynamicables.— Wednesday,  April  23th.  At  Trocadero  Restaurant.  Anni- 
versary Meeting  and  Dinner. 

Royal  Society  of  Arts.— Wednesday,  April  28th.  At  8  p.m.  At  John 
atreoi,  Adelphi,  W.C.  Paper  on  "  The  Ulilisation  of  Boiar  Energy,"  by 
Mr.  A.  S.  E.  Ackermann. 

Institution  of  Electrical  Engineers.— Thursday  April  29th.  At  Victoria 
Embankment,  W  C.  Piper  on  the  "  Bambay  Hydro-Electric  Scheme," 
by  Mr.  A.  Dickinson. 

(Manchester  Local  Sectioni.— Tuesday,  April  -JVth.  At  Kngineers' 
Club,  17.  Albert  Hf|uarc.  At  7  p.m.  Annual  General  Meeting.  At  7  30  p.m. 
Mr.  Dickinson's  paper,  as  above. 

(Students'  Section).— The  Annual  General  Meeiiog  has  been  post- 
poned from  April  286h  to  May  5th. 

Boyal  Institution  of  Great  Britain.— Saturday,  May  1st.  At  8  p.m.  At 
A'bera.rle  ntreet,  W.  Lecture  (1'  on  "  Pboto-Eiectricity,"  by  Prof.  J.  A. 
Fleming,  F.R. 8.     At  5  p.m.     Annuil  Meeting. 


NOTES. 
In.stitntion  and  Leetnre  \otes.— Iron    and  Steel 

Institute,— The  annual  meeting  will  be  held  at  the  Institution  of 
Civil  Engineers  at  Westminster,  on  May  UUh  and  1 1th.  In  the 
event  of  Mr.  Greiner  being  unable  to  attend,  Mr.  Arthur  Cooper, 
LL.D.  (immediate  past-president),  will  preside.  The  Beesemer 
Gold  Medal  for  191."i,  which  has  been  awarded  to  Mr.  Pierre  Martin 
(formerly  of  Sireuil,  near  Paris),  will  he  received  on  his  behalf  by 
his  Excellency  M.  Paul  Camhon,  the  French  Aiiibafsador,  who  has 
consented  to  attend.  Prof.  Hubert  (Liege  University)  is  to  deliver 
an  afternoon  lecture  on  '  Large  Gas  Ergines."  In  the  programme 
of  expected  papers  there  is  one  by  Messrs,  A.  M.  Portevin  and  E.  L. 
Dupjy,  on  "  Thermo-Electric  Properties  of  Special  Steels."  On 
account  of  the  war  the  annual  dinner  will  not  be  held.  It  is  pro- 
visionally settled  that  the  autumn  meeting  will  be  held  in  London 
during  the  week  ending  September  2"ith. 

Institution  of  Electrical  Engineers.— The  annual  general 
meeting  of  the  Stddents'  Section  has  been  postponed  from 
April  28th  to  May  5th,  at  7.15  p.m.,  when  Sir  John  Snell  will  give 
an  address. 

Royal  Society  of  Arts.— On  Wednesday  last  wefk,  Mr.  T. 
Thorne  Baker  read  a  paper  on  "  The  Industrial  Uses  of  Radium," 
dealing  mainly  with  the  application  of  the  residues  of  radium 
factories  to  aericultural  purposes.  He  stated  that  the  a  rays  pro- 
duced increased  vitality  and  quicker  germination  of  seeds,  and  that 
radium  emanation  accelerated  the  growth  of  plants.  Salts  con- 
taining exceedingly  small  quantities  of  radinm  had  been  used  for 
the  treatment  of  rheumatism  with  highly  satisfactory  results,  and 
radium  couid  be  used  to  clot  milk  in  place  of  rennet.  The  use  of 
radium  to  render  watch  hands  luminous  in  the  dark  wbk  also 
described. 

The  Go\ eminent    and    Mar    llnnitions. — From   a 

notice  which  appeai>  in  our  advertising  pages  to-day,  it  will  he 
seen  that  firms  engaged  on  the  manufacture  of  armament  and 
munitions  of  war  and  requiring  additional  machinery,  are  requested 
to  communicate  with  Mr.  George  M.  Hooth,  Room  S*"'",  War  "ffio«>. 
Whitehall   S.W.,  giving  particulars 

Educational  \ote.  —  Crystal  Palace  School  or 
Pbaotical  Ensikeebikg. — The  new  oosim  will  oommeao«  on 
W«dn««d»7,  April  38tb.    S««  our  adT«rtit«m«nt  pagsi  to-day. 
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Larjre    D.C.    Ceuerator.— Four    large    direct-current 

generators  are  now  being  installed  in  the  Detroit  plant  of  the  Ford 
Motor  Co.  by  the  Crocker-Wheeler  Co.,  Ampere,  N.J.  Each  of 
these  machines  will  be  directly  connected  to  a  two-cylinder  tandem 
gas  engine  and  a  compoand  oondensiag  steam  engine. 

The  maximum  diameter  of  the  generator  shaft  is  .SI  in.  ;  it  is 
-6  ft.  long,  and  weighs  approximately  35  tons.  The  greatest 
diameter  of  the  armature  is  15  fc.  10  in.,  and  its  total  weight  is 
42  .T  tons.  The  armature  spider  is  of  cast-iron,  and  is  cast  in  two 
parte,  each  part  weighing  about  9  tons.  Eight  bolts  are  used  to 
hold  the  spider  halves  together,  each  bolt  weighing  500  lb.,  and 
each  fluted  nnt,  of  which  there  are  16,  weighing  90  lb.  In  order 
to  obtain  the  proper  tension  on  the  bolts,  each  bolt  was  heated 
before  being  placed  in  position,  so  that  on  cooling  after  the  nuts 
had  been  tightened  the  bolt  contracted  and  diew  the  two  halves 
of  the  spider  together  with  great  force.  The  laminated  core  con- 
sistB  of  26,000  separate  parts,  each  part  having  to  be  handled 
separately  during  the  process  of  assembling.    There  are   10,000 


Frame  of  Direct-Cueeent  Generator  foe  Fobd  Plant. 

core  laminations  and  5,600  core  ventilators.  The  commutator  is 
made  up  of  630  copper  bars  insulated  from  each  other  and 
assembled  on  a  cast-iron  spider  frame.  This  spider  frame  is  also 
made  in  two  parts,  each  weighing  5,000  lb.  The  diameter  of  the 
commutator  over  the  bars  is  9  ft.  2  in.,  and  its  total  wtijht  is 
10  tons,  of  which  4  tons  is  copper.  The  completed  armature 
mounted  on  the  shaft  is  supported  on  two  bearings,  each  bein^' 
33  in.  in  diameter  and  5  ft.  long. 

The  magnet  fr&me  is  of  cast-iron  and  has  a  section  resembling 
an  enlarged  T-rail  section.  Like  the  other  large  castings,  it  was 
cast  in  two  parte,  each  weighing  20  tons.  The  outside  diameter  of 
the  frame  is  'Ji  ft.  2  in.,  and  the  distance  across  the  base  25  ft.  8  in. 
Thirty  main  poles  and  30  interpoles  were  bolted  to  the  inside  of 
the  frame  after  the  field  coils  were  in  place.  The  rocker  ring  to 
which  the  brash-holders  are  fastened  is  supported  by  brackets  cast 
on  the  side  of  the  magnet  frame.  The  rocker  ring  is  of  cast-iron, 
and  has  an  outside  diameter  of  20  ft.  It  weighs  4  tons.  The 
machine  is  equipped  with  240  brushes. 

The  total  weight  of  the  generator,  including  the  shaft,  is  about 
135  tons,  of  which  13  tons  is  copper.  At  250  volts  the  generator  is 
rated  at  15,000  amperes.  The  normal  rating  of  the  machine  is  3,750 
KW.,  and  the  maximum  rating  is  4,500  KW.  The  generator  operates 
at  a  speed  of  80  r.p  M.,  which  gives  a  peripheral  velocity  of  the 
armature  of  about  a  mile  a  minute.  It  was  necessary  to  split  the 
large  castings  in  order  to  meet  railroad-tunnel  clearances. — 
Electrical  World. 

Electrieity  iu  the  Roniuauian  Petroleum  Indus- 
try.— Important  modifications  have  recently  bpen  iotroduced  in 
the  rules  governing  the  use  of  electricity  in  the  Roumanian  petro- 
leum industry.  A  risuint'  of  the  revised  regulations  follows,  and 
deserves  the  notice  of  manufacturers  concerned,  since  Houmania  is 
one  of  the  fields  in  which  advantage  may  be  taken  of  German 
paralysis  to  extend  our  own  trade.  Squirrel  cage  motors  are  ill 
adapted,  by  reason  of  their  high  and  invariable  speed,  to  the  require- 
ments of  the  petroleum  industry,  hence  the  rule  preecribing  the 
use  of  these  machines  has  been  considerably  broadened.  Step-down 
transformer  stations  fed  at  1,00)  volts,  or  higher  pressure,  and  all 
generating  stations  must  be  at  least  as  far  from  any  boring  as  the 
distances  prescribed  for  boilers  and  forges  in  collieries.  Where 
there  are  no  spouting  wells  transformers  in  gas-tight  chambers  are 
excepted  from  this  rule.  Transformers  wo.'king  at  1,000  volts  or 
lower  pressure,  and  supplying  lighting  current,  are  permissible 
near  the  well  if  they  and  their  f  ases  and  switchgear  are  oil- 
immersed.  In  the  immediate  neighbourhood  of  the  well,  one  and 
the  same  cable  must  be  used  for  lighting  and  power.  Special 
switches  and  fuses  for  the  lighting  and  motor  branches  must 
be  located  in  the  motor  room  and  aocessible  only  to  ftuthorised 


persons.  Lighting  generators  or  transformers  at  the  well-head 
must  be  in  fireproof  buildings,  accessible  only  to  authorised  per- 
sons. In  no  case  is  more  than  1,000  volts  p.d.  permissible  between 
conductors  in  a  sinking.  High-pressure  circuit-breakers  isolating 
sinkings  may  be  mounted  on  the  poles,  if  oil-immersed  :  other 
switches  or  fuses  may  not  be  so  mounted.  Lightning  conductors 
with  spark  gaps  are  forbidden.  An  oil-immersed  isolating  switch 
must  be  provided  in  each  well  network,  for  use  in  case  of  fire. 
Single-pole  switches  are  forbidden  ;  multipole  switches  must  be 
mechanically  coupled.  Telegraph,  telephone  and  signalling  appa- 
ratus must  produce  no  open  sparking,  and  mu^t  incorporate 
devices  safeguardiog  possible  contact  of  their  wires  with  high- 
pressure  leads.  Only  hermetically-sealed  glow  lamps  with 
armoured  protecting  globes  are  permitted  in  the  workings,  and  in 
the  latter  the  use  of  direct-current  motors  is  forbidden.  Short- 
circuited  induction  motors  of  the  squirrel-cage  type  should  be  used 
whenever  possible  in  the  workings.  Slip-ting  motors  are  per- 
missible so  long  as  all  sparking  parts  are  enclosed  in  a  chamber 
which  is  sealed  automatically  and  hermetically.  An  cfficial 
certificate  is  required  as  to  the  safety  of  the  motor  in  a  gas-filled 
space  and  as  to  the  maximum  temperature  rise  of  the  controlling 
resiitances.  Switchgear  or  other  apparatus  capable  of  producing  a 
spark  in  the  motor  room  must  be  oil- immersed,  unless  the  casing 
is  hermetically  sealed,  and  excepting  lighting  fuses  up  to 
10  amperes  capacity.  Owners  are  bound  to  employ  at  lea«t  one 
qualified  electrician  certificated  by  the  authorities  ;  this  electrician 
and  the  works  manager  are  responsible  for  the  proper  erection  and 
operation  of  the  installation.  Only  equipment  sanctioned  by  the 
Minister  of  Commerce  and  Industry  may  be  installed,  hence  care 
should  be  taken  that  all  necessary  formalities  are  concluded  before 
delivery  is  made  or  special  expenditure  incurred.  Full  particulars, 
plans  and  specifications  of  proposed  equipment  should  be  laid 
before  the  authorities,  who  will  advise  what  alterations  or  sub- 
stitutions are  required  in  the  event  of  the  first  proposals  being 
unsatisfactory. — Monitenr  tin  Pi'trule  Bumahi. 

Telephony  and  Telejiraphy  in  the  Field  of  War. 

• — A  graphic  account  of  fi-ld  telegraph  and  telephone  work  has 
been  contributed  to  a  Frankfort  newspaper  by  a  correspondent  who, 
on  the  occasion  of  his  presence  with  the  army  commanded  by  the 
Crown  Prince  oi  Bavaria,  had  an  opportunity  of  inspecting  the 
entire  telegraph  and  telephone  system  of  this  particular  army  in 
the  western  area  of  operations.  The  exchange  for  the  whole  of 
the  traffic  was  located  in  a  large  private  house  ;  it  was  equipped 
within  three  weeks,  had  95  direct  lines  and  established  about  5,000 
connections  daily.  In  order  to  carry  out  the  work,  which  com- 
prised lines  of  a  total  length  of  740  miles,  300  men  of  the  First 
Bavarian  Telegraph  Battalion  were  available,  and  these  were  able 
to  lay  54  lines  in  a  single  day  immediately  after  the  exchange  was 
finished.  The  jjifficulty  nf  executing  the  works  was  increased  by 
the  circumstance  that  French  apparatus  was  employed  for  the 
greater  part,  and  this  had  to  be  altered  to  correspond  with  German 
requirements  and  custom,  the  apparatus  being  found  in  French 
Post  Offices.  It  was  also  possible  to  use  the  French  network  to 
some  extent,  although  it  was  largely  destroyed.  Xotwithstand- 
ing  all  the  difficulties  the  exchange  was  soon  completed,  and  a 
network  of  communication  was  provided  which  had  direct  lines 
right  down  to  the  divisions  and  rendered  possible  direct  communi- 
cation with  the  grand  army  headquarters  and  the  neighbouring 
armies. 

Each  Army  corps  can  be  reached  by  means  of  five  different  lines, 
and  from  these  the  divisions  can  each  be  called  by  at  least  two 
different  lines.  Lines  from  the  divisions  then  lead  to  the  brigades 
and  regiments,  and  the  terminal  line  proceeds  to  the  trenches, 
from  which  every  battalion,  and,  in  many  cases,  every  company 
has  a  connection  to  the  rear.  To  these  means  of  communication 
are  added  the  numerous  lines  necessary  for  the  artillery,  artillery 
observers  in  the  trenches,  &c. 

Communication  with  neighbouring  armies  is  effected  by  means 
of  two  direct  lines  in  each  case,  whilst  two  similar  lines  maintain 
connection  with  the  grand  headquarters.  In  addition  each  army 
corps  is  connected  by  direct  lines  with  its  neighbouring  corps,  and 
each  division  with  its  adjoining  division.  It  has  frequently  been 
necessary  to  carry  out  repairs  necessitated  by  storms,  and  besides  there 
has  to  be  taken  into  consideration  the  much  endangered  situation 
of  the  telephone  stations  in  places  where  they  must  be  maintained 
for  military  reasons,  and  where  they  lie  within  the  range  of  hostile 
artillery  fire.  Stations  indeed  exist  which  are  continuously  fired 
at,  and  security  has  to  be  sought  in  deep  cellars  which  are  made 
bomb-proof  as  far  as  possible.  Many  lines  are  shot  down,  and  the 
places  of  interruption  have  to  be  discovered  and  the  necessary  repairs 
promptly  made  to  maintain  communication.  The  telegraph  traffic 
is  effected  in  this  army  as  at  the  grand  headquarters  by  the  use  of 
the  French  Hughes  apparatus,  and  the  daily  work  ranges  from 
900  to  1,000  service  telegrams,  thus  almost,  it  not  entirely,  ex- 
cluding any  private  messages. 

A  number  of  portable  stations  for  wireless  telegraphy  are  also 
associated  with  the  army.  These  stations,  which  are  partly  hauled 
by  horses  and  partly  by  motor  cars,  have  a  quiet  period  in  times 
of  fighting  for  positions,  but  a  great  strain  is  imposed  upon  them 
when  movements  are  taking  place.  The  range  of  the  stations  is 
a  few  hundred  kilometres.  The  lines  of  the  army  chief  command 
are  connected  to  the  rear  with  those  of  the  service  corps,  which  are 
worked  by  the  telegraph  service  corps,  and  are  then  joined  further 
to  the  rear  with  those  of  the  general  government,  which  are 
operated  by  the  Imperial  telegraph  department. 

A  central  dep6t  has  also  been  provided  for  meeting  the  require- 
ments in  telephone  and  telegraph  material  of  the  cavalry,  infantry, 
pioneers,  and  telegraph  troops.  The  manager  of  the  dep6t  always 
has  in  stock  a  quantity  of  the  necessary  materials.    The  reserve  is 
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kept  in  tracks  on  rails,  and  each  box  is  at  once  accessible  and  bears 
lin  indication  of  its  conteats.  The  deliveries  from  the  depot  to  the 
troops  are  effected  partly  direct  by  rail  and  partly  by  means  of 
heavy  motor  lorries,  which  frequently  have  to  bs  driven  almost  to 
the  trenches,  whilst  special  depuls  are  provided  for  furnishing 
telephone  materials  to  the  artillery. 

Buffer  Batteries  for  Alteruatinji-Curreiit  Systems. 

— An  illustrated  account  of  experience  with  buffer  batteries  on 
alternatinffcurrent  systems  is  given  by  L.  Schroeder  in  the  E.T./..^ 
the  fundamental  idea  being  shown  in  fig.  1.  if  is  the  three-phase 
generator  which  supplies  energy  to  the  three-phase  bns-bars  B  c, 
while  N  is  the  network  ;  M  D  is  a  motor  generator,  M  being  the 
three-phaae  motor  and  d  a  direct-current  generator.  The  latter 
acts  in  co-operation  with  the  storage  battery  a.  I  q  the  bns-bara  a 
series  transformer  is  provided,  the  secondary  current  of  which  is 
rectified  by  means  of  the  synchronous  converter  E.  The  direct 
current  which  comes  from  the  synchronous  courerteris  approxi- 
mately proportional  to  the  current  in  the  network,  and  is  need  to 
regulate  the  booster  /..  For  this  purpose  the  direct-current  from 
E  is  passed  through  the  magnetising  winding  a  A  of  the  booster. 
This  booster  has  aUo  a  second  excitation  winding  cd,,  which  is 
fed  from  the  battery  a.  The  two  excitation  windings  a.  h  and  c  d 
act  in  opposition,  and  are  so  dimensioned  that  at  the  average  load 
in  the  network  the  actions  of  the  two  windings  counterbalance 
each  other,  so  that   the  booster  is  unescited  and  the  battery  is 

N 


a  -^-f^^ 


Fig.  1.— Wieing  Aeeangement  foe  Bdj-ikr  Battebv. 

neither  charged  nor  discharged.  It  the  load  in  the  network  in- 
creases, the  action  of  the  winding  a  b  is  greater  than  that  of  (■(/, 
and  the  booster  is  now  excited  in  such  a  way  that  the  storage 
battery  is  being  discharged.  The  battery,  therefore,  drivss  the 
direct-current  generator  n,  and  the  three-phase  alternator  il  now 
becomes  a  generator  and  supplies  energy  to  the  network.  On  the 
other  hand,  if  the  load  in  the  network  decreases  below  the  average 
value,  the  storage  battery  A  is  charged.  For  the  regulating  gener- 
ator E  use  is  not  made  of  an  ordinary  synchronous  converter,  but 
of  a  Danielson  converter,  with  the  modification  due  to  Woodbridge. 
This  arrangement  was  used  in  tests  in  which  the  normal  load  of 


Fig.  2.— Results  of  Tests. 

the  network  was  3.5  KW.  The  battery  consisted  of  lOti  cells,  with 
a  discharge  current  of  259  amperes  for  one  hour.  The  results  of 
the  tests  are  given  in  tig.  2.  in  which  Curve  1  represents  the  load  of 
the  network  in  kilowatts.  Curve  2  represents  the  load  of  the 
dynamo  in  kilowatts,  while  Curve  3  represents  the  voltage  in  the 
network.  The  absci88^p  represent  minutes.  It  will  be  seen  that 
even  though  the  load  in  the  network  was  increased  to  108  KW. — 
that  is,  more  than  three  times  the  normal  load — the  buffer  battery 
arrangement  acted  quite  satisfactorily.  If  the  generator  suddenly 
stops  work  and  the  battery  is  forced  to  supply  the  whole  current, 
the  voltage  in  the  network  drops,  but  can  be  brought  up  to  its 
normal  value  quickly  by  a  simple  change  of  connections.— .£■/»■<•- 
trical  World. 

Shortaife  of  Switcliboard  ittendauts.— Our  rontem- 

porary,  El-act'rical  Enahieering,  has  prepared  a  scheme  for  enrolling 
in  Eleotrioal  Emergency  Service  as  volunteer  switchboard  atten- 
dants for  part  time,  electrical  men  who  are  ineligible  for  aotive 
Service  and  are  willing  to  assist  in  cases  of  emergency.  Partiou- 
lars  may  be  obtained  on  application  to  our  contemporary  at 
203,  Temple  Chambers,  London,  E.C. 


Parliaiueutary. — Dewsbltiy    Corporation    Bill. — 

The  Omnibus  Bill  of  the  Dewsbury  Corporation,  after  being  before 
Mr.  W.  Middlebrook's  Select  Committee  of  the  House  of  Commons 
on  various  dates  daring  the  past  month,  was  ordered  on  Friday  to 
be  reported  to  the  House  for  third  reading.  Mr.  Vesey  Knox,  who 
represented  the  Corporation,  explained  that  an  agreement  had 
been  arrived  at  with  regard  to  the  tramways  portion  of  the  Bill. 
The  Corporation  were  asking  for  powers  to  constrnct  additional 
tramways  and  for  further  powers  over  the  existing  tramway  and 
electricity  undertakings.  The  Corporation  desired  to  link  up  the 
whole  system  in  the  borough  and  secure  running  powers  over  the 
whole  of  the  lines  either  of  themselves  or  of  those  with  whom 
they  might  make  them  lessees  or  licensees  when  the  present  agree- 
ments came  to  an  end  in  1933. — Mr.  Counoillor  ,1.  E.  Kilbnrn 
(chairman  of  the  Tramways  Committee)  stated  that  the  Corpora- 
tion were  satisfied  with  the  agreement  which  had  been  made  by 
the  pirties  concerned. 

Sheifield  AND  EOTHEEHAM  Tbaji WAYS.— The  Seleot  Com- 
mittee of  the  House  of  Lords,  presided  over  by  the  Dake  of 
Wellington,  considered  the  Bills  promoted  by  the  Sheffield  and 
Rotherham  Corporations  together.  Mr.  Vesey  Knox,  K.C..  and  Mr. 
Gee  appeared  for  the  Rotherham  Corporation,  and  Mr.  H.  Lloyd, 
KC,  and  Mr.  Tyldesley  .Tones  for  the  Sheffield  Corporation.  The 
Rotherham  Bill  dealt  with  various  matters,  and  included  powers 
for  doubling  a  portion  of  the  existing  track,  the  laying  of  a  single 
track  in  the  direction  of  Maltby,  and  for  making  arrangement  for 
through  running  between  Sheffield  and  Rotherham.  The  Sheffield 
BiU  contained  powers  for  the  construction  of  new  tramways,  and 
for  the  purnhase  of  the  tramway  in  that  part  of  Tinsley  now  taken 
into  the  city,  which  belongs  to  the  Ritherham  Corporation.  Mr. 
Vesey  Knox  explained  that  the  only  opposed  part  of  the  Bill  of  the 
Rotherhim  Corporation  was  with  regard  to  what  was  to  become 
of  the  Tinsley  tramway.  The  Sheffield  Corporation  proposed  in 
their  Bill  to  purchase  this  tramway,  which  was  the  property  of 
Rotherham  until  1926.  The  two  places  were  competing  in 
tramways,  and  the  Tinsley  line  was  the  link  between  the  two 
larger  systems.  There  had  bpen  through  running  up  to  September, 
but  in  consequence  of  differences  of  opinion  about  halfpenny 
fares,  the  through  service  had  been  suspended.  The  Sheffield 
Corporation  threatened  to  run  motor-omnibuses  to  compete  on  the 
route,  and  the  Rotherham  Corporation  promoted  the  Bill  to 
prevent  this  being  done.  This  was  followed  by  the  Sheffield 
Cirporation  promoting  their  Bill  to  compulsorily  acquire  the 
Tinsley  tramways.  After  several  unsnccessful  consultations 
between  the  parties  to  arrive  at  an  agreement,  the  Committee 
passed  Clause  14  of  the  Rotherham  Bill,  which  provided  for 
through  running,  with  the  addition  that  nothing  in  the  Act  should 
interfere  with  the  running  of  motor-'buses  by  the  Sheffield 
Corporation  until  such  time  as  the  Board  of  Trade  should  be  able 
to  decide  the  question.  The  parties  subsequently  came  to  terms 
as  to  the  wording  of  the  clause,  and  also  as  to  the  principal  clauses 
in  the  Sheffield  Bill,  which  was  referred  to  the  Chairmen  of  Com- 
mittees for  final  adjustment, 

•'  Sole  .tii'ents.'' — "  One  of  .Several  Sole  Agents"  writes 
as  follows  : — "  Some  time  ago  a  very  plausible  person  called  on  ne, 
with  what  he  described  as  telephone  shields  for  attaching  to  tele- 
phone transmitters  to  prevent  contagion.  He  laid  gfreat  stress  on 
the  faot  that  they  had  been  passed  by  KM.  Postmaster-General 
on  a  date  stated,  and  also  that  if  we  purchased  a  small  stock  we  were 
to  have  the  sole  agency,  ito.  It  was  a  cash  transaction,  and  goods 
were  left,  but  we  afterwards  die^iovered  at  least  three  sole  agents 
fxi^ted  in  one  small  town,  and  efforts  to  get  in  touch  with  his 
firm  resulted  in  numerous  addresses  being  reported  'Gone  away, 
no  address.'  We  strongly  advise  electrical  clients  and  stores  to 
think  twice  before  taking  up  the  '  Sole  agency  '  until  they  have 
tried  the  goods.  A  '  Sjle  or  return  '  arrangement  would  be  much 
better." 

A  Business  Cliili  for  London.— Owing  to  the  lack  in 
London  of  a  Commercial  Club  of  national  or  imperial  scope,  steps 
are  being  taken  to  meet  the  want,  which  is  described  as  a  great 
inconvenience  to  the  manufacturers,  merchants,  shippers  and 
business  men  of  the  British  Isles,  and  is,  above  all,  keenly  felt  by 
commercial  visitors  from  our  Colonies  and  foreign  buyers  visiting 
the  metropolis  for  business  purposes.  The  Council  of  the  British 
Empire  Industrial  League  have  given  serious  can>ideration  to  this 
matter,  and  are  making  arrangements  to  fonnd  in  London  the 
British  Empire  Commercial  Club  on  such  a  basis  as  will  supply 
what  cannot  be  otherwise  regarded  than  as  a  metropolitan, 
national  and  imperial  requirement.  It  is  hoped  that  the  Clab  will 
receive  the  hearty  and  generous  support  of  our  manufacturers, 
exporters  and  wholesale  and  retail  merchants,  and  other  leading 
men  connected  with  business. 

War  Office  Contracts   and    Workers'  Badsres.— In 

the  House  of  Commons,  on  Tuesday,  Mr.  Baker  stated  that  arrange- 
ments were  complete  for  the  issue  of  badges  to  workmen  engaged 
on  War  Office  contracts,  but  it  had  been  decided  to  limit  them  to 
skilled  workmen  engaged  in  the  manufacture  of  munitions  of  war. 
Mr.  Terrell  asked  if  "  munitions  of  war  "  included  eleotrical  equip- 
ment in  the  field,  and  Mr.  Baker  replied  that  he  thought  the 
answer  would  be  in  the  negative. 

Fatality. — John  Sterling,  who  wis  employed  Bt  the 
coal-ontting  machine  at  Derryloanhead  Pit,  Derry,  was  fonnd 
dead  in  the  mine  on  Monday  morning,  having  apparently  beea 
kOled  through  coming  in  oontaot  with  an  electric  cable 
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Electrical  Prosperity  W  eek. — The  Society  for  Elec- 
trical Devel 'pment,  I".S.  A.  .  has.  ae  already  stated,  decided  to  hold 
an"  Electrical  Prosperity  Week  "  daringr  the  first  week  in  December 
next,  and  has  appointed  a  sfroner  Committee  to  conduct  the  pre- 
paratory campaign.  Mr.  H.  W.  Alexander  having:  charge  of  the 
publicity  work,an!J  Mr.  ,T.  M.  Wakeman  being  the  general  manager. 
Local  agents  have  been  appointed  to  handle  the  campaign  in  .'>0 
centres,  and  every  known  device  will  be  employed  to  ensure  its 
euccess.  It  is  stated  that  "  this  big  movement  will  unquestionably 
be  the  greatest  educational  and  sales  campaign  ever  carried  on  in 
the  history  of  the  industry." 

The  scale  upon  which  the  Society  is  preparing  for  its  great 
campaign  is  evidenced  by  the  fact  that  £10,000  has  been 
allocated  to  special  expenditure  for  advertising  purposes,  in  addi- 
tion to  a  still  larger  outlay  on  other  items.  The  money  will  be 
provided  ont  of  the  regular  subscriptions  of  the  Society's  members. 
Leading  electrical  manufacturers  and  dealers  have  also  declared 
their  intention  of  spending  large  sums  on  national  publicity. 
The  week  will  date  from  November  2!'th  to  December  1th,  l'M5. 
Advisory  Committees  have  been  appointed  on  general  publicity, 
advertising,  exhibitions  and  lectures,  and  on  local  displays,  and 
local  Committees  will  also  be  formed.  It  is  anticipated  that  fully 
£100,000  will  be  spent  on  this,  "the  greatest  campaign  in  trade 
history, '  before  its  close. 

f  0l)|)er. — Jlid-monthly  returns,  as  tabulated  in  Messrs. 
H  R.  Merton's  statistical  circular,  show  an  increase  in  European 
visible  supplies  of  315  tons.  English  supplies,  since  March  31st, 
shew  a  decrease  of  210  tons.  From  the  figures  relating  to 
detailed  snpplies,  it  appears  that  European  arrivals  from  North 
America  appear  to  be  slightly  lower  than  for  last  month,  though 
very  considerably  higher  than  the  quantity  for  November,  1914,  or 
February,  1915,  in  fact  they  promise  to  exceed  the  supplies  for  any 
month  of  the  last  eight,  except  Mireh.  Supplies  from  Spain  and 
Portugal  to  England  and  France  for  the  fortnight  are  at  a  rate 
of  double  the  pre-war  average,  but  it  is  probable  that  this  rate 
will  not  be  kept  up.  shipments  from  these  countries  always  vary- 
ing considerably  from  month  to  month.  Chile  shipments  are  con- 
siderably above  pre-war  average  ;  Australian,  however,  are  below. 
Total  deliveries  are  not  at  such  a  high  rate  as  last  month  but  at 
a  higher  rate  than  any  other  month  since  July. 

Ippoiiitnient  Viicant, — Switchboard  attendant  (MOs.) 
for  Plymouth  electricity  works.  Particulars  are  given  in  our 
advertisement  pages. 

Tlie  Coal  Sui)|)ly. — Last  month  a  deputation  represent- 
ing the  industries  which  are  large  consumers  of  coal  waited  npon 
the  Board  of  Trade,  and  drew  attention  to  the  abnormally  high 
price  of  coal,  with  a  view  to  obtaining  the  intervention  of  the 
Government,  and,  if  possible,  the  fixing  of  fair  prices.  T'p  to  the 
present  but  little  benefit  has  been  derived  from  this  action, 
though  a  Committee  appointed  by  the  Board  of  Trade  has  pub- 
lished a  report  which  bears  out  the  statements  made  by  the  deputa- 
tion. At  a  meeting  of  the  Manchester  District  Institution  of  Gas 
Engineers  on  Tuesday  last  week,  reported  in  the  Journal  vf 
Gas  Lighting,  the  question  was  discussed,  and  it  was  agreed  that 
Inflaencs  ought  to  be  brought  to  bear  upon  members  of  Parliament 
with  a  view  to  urging  the  Government  to  take  immediate  action  in 
the  direction  of  restricting  the  export  of  coal,  facilitating  trans- 
port by  rail,  and  preventing  unnecessary  increases  in  the  price  of 
coal  for  next  year's  requirements. 

The  meeting  also  recommended  that  a  conference  of  gas  and 
electrical  undertakings  throughout  the  country  should  be  called  as 
soon  as  possible. 

Commenting  on  this  subject,  our  contemporary  laments  the 
inaction  of  the  B  lard  of  Trade,  and  regards  the  outlook  as  very 
serious,  particularly  in  view  of  the  apparent  inability  of  the  autho- 
rities to  appreciate  the  importance  of  the  question.  The  demand 
of  the  miners  for  a  20  per  cent,  war  bonus  increases  the  gravity 
of  the  situation,  and  the  Journal  rightly  condemns  the  self-seeking 
tendency  which  is  so  manifest,  at  a  time  when  every  man  should 
put  his  shoulder  to  the  wheel.  The  attitude  of  the  coal-owners 
is  especially  reprobated,  as  it  is  stated  that  they  are  endeavouring 
to  make  exorbitant  profits,  beyond  all  reason. 

The  Journal  supports  the  proposal  that  the  gas  and  electricity 
industries  should  join  forces,  and  suggests  that  the  central 
organisations  of  the  two  industries  shouuld  take  immediate  action 
towards  this  end. 

We  cordially  welcome  the  Buegestion,  and  trust  that  it  may  be 
quickly  carried  into  effect.  Recent  articles  in  our  columns  have 
indicated  the  difficulties  that  are  being  met  with  by  electricity 
works,  and  unless  strong  action  is  taken  there  is  every  likelihood 
that  these  difficulties  will  become  more  acute,  very  much  to  the 
detriment  of  the  industry. 

It  rests  with  the  Council  of  the  Institution  of  Electrical 
Engineers  to  take  the  first  step  towards  holding  a  National  Con- 
ference, and  station  managers  who  de^ire  relief  from  the  present 
burden,  and  safeguards  against  additional  burdens,  ought  to  lose 
no  time  in  pressing  their  views  upon  that  body  by  letter  and  by 
personal  representations  to  its  members. 

Electric  Vehicle  Committee. — The  question  of  in- 
creasing the  sales  of  the  Journal  was  considered  at  the  meeting 
held  on  April  15'h,  the  Committee  feeling  that  electricity  supply 
undertakings  might  do  much  more  in  the  way  of  ntilising  the 
Journal  for  distribution  among  prospective  users  in  their  distriots. 

It  waej  reported  that  many  undertakings  were  restriotingf  their 
Qzpenditnre  on  publicity  mateilal  dnringr  the  wax,  owing  to  tiis 
»«eBlftMon  of  the  GoTerament  prohiWtlpp  furthw  e»plt»l  exrsndi» 


ture  on  ordinary  mains  extensions,  and  also  limiting  expenditure 
generally.  It  was  resolved  to  point  out  to  the  undertakings  that 
the  adoption  of  electric  vehicles  did  not  necessarily  entail  any 
extension  of  the  mains  or  plant.  The  supply  was  entirely  an  "  off- 
peak"  load,  and  undertakings  on  that  account  should,  at  the 
present  time,  use  every  endeavour  to  make  known  the  advantages 
of  electric  vehicles.  Undertakings  are  to  be  asked  to  make  use  of 
the  publicity  mail  cards  prepared  by  the  Committee,  the  demand 
for  which  has  been  very  small  indeed,  and  confined  to  a  very  few 
undertakings  up  to  the  present. 

Those  undertakings  in  the  Jletropolitan  area  that  charge  more 
than  Id.  per  unit  for  electric  supply  to  vehicles  have  been  asked  to 
come  into  line  with  the  Committee's  recommended  tariff  of  Id.  per 
unit,  but  no  satisfactory  reply  has  been  received  from  any  under- 
taking to  which  the  letter  has  been  addressed. 

It  was  reported  that  certain  undertakings  had  found  it  necessary 
to  advance  prices  all  round  owing  to  the  increased  cost  of  coal,  &c. 
It  was  decided  that  where  such  advance  in  price  was  only  of  a  tem- 
porary nature,  the  undertaking  concerned  should  still  have  its  name 
in  the  list  in  which  it  at  present  stands  on  the  tariff  sheet  of  the 
Jo'irnal. 

As  there  are  vehicles  not  fitted  with  the  standard  receptacle 
which  come  to  certain  stations  for  charging,  the  Committee  decided 
to  insert  a  paragraph  in  the  next  issue  of  the  Journal,  advising 
electric  supply  undertakings  to  do  what  they  can  to  persuade  the 
owners  of  such  cars  to  have  the  standard  receptacle  fitted. 

The  secretary  was  also  instructed  to  get  into  tonch  with  the 
American  manufacturers  of  electric  vehicles,  pointing  out  the 
necessity  of  fitting  the  standard  receptacle. 

Another  meeting  had  taken  place  between  representatives  of  the 
Tungsten  Lamp  Association  and  the  EA'.C.  Technical  Sub-Com- 
mittee regarding  the  standardisation  of  metal-filament  lamps  for  use 
on  electric  vehicles.  It  was  decided  to  adhere  to  the  recommendation 
that  the  lamps  used  should  be  for  a  pressure  of  12  volts,  and  in 
accordance  with  the  requirements  of  the  British  Engineering 
Standards  Specification  No.  69. 

Farther  progress  has  been  made  with  the  preparation  of  the 
report  upon  battery  charging  equipments  and  methods  of  charging, 
and  it  is  hoped  shortly  to  have  it  ready  for  issue. 

The  next  meeting  of  the  Committee  has  been  fixed  for  May  1 1th. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  irith  thf 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  atid  railwaij  officials,  to  keep  readers  of  th^ 
Electbical  Review  2'osted  as  to  their  movement!. 


Central  Station  Officials. — An  interesting  presenta- 
tion took  place  at  Blackpool  electricity  works  on  April  Liith,  when 
a  token  of  friendship  in  the  shape  of  a  kit  bag  was  given  to  Mb. 
E.  Habdman,  who  is  leaving  the  staff  to  take  up  a  position  with  a 
Yorkshire  electrical  car  company.  Mr.  Parkinson  made  the 
presentation. 

Mb.  J.  H.  Spaeeow,  Southsea,  has  been  appointed  switchboard 
attendant  at  the  Bermondsey  electricity  works.  There  were  six 
applications  for  the  post. 

Mb.  Fbancis  D.  Labcombe  has  resigned  his  position  as  control 
engineer  for  the  Yorkshire  Electric  Power  Co.  after  ten  years' 
service  to  take  up  a  position  on  the  commercial  organisation  of  the 
British  Westinghouse  Co.,  Manchester. 

Mb.  Fowles,  of  Erith,  has  been  appointed  chief  assistant  elec- 
tricil  engineer  to  Aylesbury  I'.D.C.     There  were  42  applicants. 

Mb.  H.  M.  Theakee,  shift  engineer  of  Manors  Power  Station, 
Newcastle  on-Tyne  Corporation  Tramways,  was  married  to  Misj 
Maud  Robinson,  of  Mossley,  nr.  Manchester,  at  Scouthead,  Oldham, 
on  April  14th. 

Tramway  Officials.  —  The  Southampton  Tramways 
Committee  has  unanimously  resolved  to  appoint  Mb.  W.  T. 
ROBSON,  A.M.  I.E. E,  of  South  Shields,  as  tramways  manager,  at  a 
salary  of  £400  per  annum. 

Me.  J.  J.  McMahon,  electricil  engineer  in  the  overhead  depart- 
ment of  the  Miuchester  Corporation  tramways,  who,  as  reported  in 
our  columns  recently,  was  a  passenger  on  the  Aguila,  which  was 
torpedoed  by  a  German  submarine,  reached  Manchester  safely  last 
week,  and  was  welcomed  back  by  a  small  party  of  Councillors  and 
tramway  officials.  Mr.  MoMahon  was  picked  up  by  the  ss.  Lady 
Plymouth,  bound  for  Madeira,  and,  when  the  vessel  reached  that 
port,  he  felt  80  shaken  by  his  experience,  that  he  decided  to  return 
at  once. 

General. — Mr.  G.  Jacksox,  of  the  technical  staff  of  the 

British  Insulated  and  Helsby  Cables,  Ltd.,  Helsby,  has  been  pre- 
sented by  his  colleagues  with  a  handsome  set  of  carvers  upon  the 
occasion  of  his  marriage.  The  presentation  was  made  by  Mr.  A.  E. 
Bayles,  chief  of  the  technical  staff. 

Me.  John  F.  Skinsee,  Mitchelstown,  has  been  appointed  elec- 
trician at  the  Olonmel  Lunatic  Asylum. 

Me.  M.  Babeinoton  Bakkb,  A.M.I.E.E.,  has  completed  hin 
eontraot  for  the  Crown  Agrents  in  Zanaibar,  and  is  now  proceeding 
%o  Hong  Song  »b  cbi«f  Mslttsnt  «&gin««r  to  the  Ohint  Dgbt  and 
Power  Oo„  Ltd. 
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Obituary. — E.  J.  Ljusgberg. — We  regret  to  read  in 

the  Ironmonger  of  the  death  which  ocoarred  on  April  6th,  in 
Stookholm,  of  Mr.  E  J.  Ljuugberg,  manatfiner  director  of  Stora 
Kopparbarjr  Co.,  of  Falun,  agred  73.  The  company  with  which  the 
deceased  waa  connected  was  one  of  the  oldest  and  largest  trading' 
Corporations  in  Scandinavia.  "Mr.  Ljungberg  thoroughly 
mastered  the  working  of  the  various  deparcmente,  both  from  the 
technical  and  the  commercial  point  of  view,  and  was  responsible 
for  many  schemes  and  improvements  for  increasing  the  productive 
capacity  of  the  company's  extensive  properties.  He  it  was  who 
first  installed  the  plant  for  the  manufacture  of  pig-iron  by  elec- 
tricity. He  was  one  of  the  ablest  men  his  country  has  ever  pro- 
duced, and  has  justly  been  described  as  the  'grand  old  man'  of 
Snredish  industry  and  trade.  " 

Me.  J.  A.  IVIacLellan'.— The  death  occurred  on  April  14th,  at 
Newton  Abbot,  of  Mr.  John  Alexander  MacLellan  (of  Messrs. 
Alley  iV;  MacLellan,  Ltd.,  of  Glasgow),  at  the  age  of  01  years. 

The  'J'imi's  reports  the  death,  at  the  age  of  8i  years,  of  Me.  H.  M. 
MvTTHEWS,  M.I.C.E.,  who  was  selected  to  examine  and  report  on 
the  lighthouses  of  the  coast  in  187.S. 

The  death  has  taken  place,  at  the  age  of  G2  years,  of  Me.  Wm, 
Fkanklin,  whi)  had  for  many  years  been  connected  with  theelectrical 
dep»rtmeat  of  Messrs.  W.  T.  Henley's  C  ).,  Ltd.,  at  Woolwich. 

By  a  printer's  error  in  our  last  issue,  we  stated  that  the  late  Mb. 
TtAViD  Smith  became  secretary  of  the  United  River  Plate  Telephone 
C\  in  November,  I'JU.     Thi.s  should,  of  course,  have  read  i:i01. 


NEW    COMPANIES    REGISTERED. 


Crombie's    Patents,    Ltd.    (139,979). — This   company   wa.s 

registered  on  April  16th,  with  a  t.ipit:]l  of  ^£4,000  in  jC-l  shares  (2,000  10 
per  cent,  non-cuin.  participating  preferred),  to  acquire  and  turn  to  account  a 
certain  invention  relating  to  iinprovenienls  in  apparatus  and  processes  for  the 
purification  of  liquids  and  the  recovery  of  solids  contained  therein,  to  carry 
on  the  business  of  electricians,  electrical  engineers,  suppliers  of  electric 
apparatus,  etc.,  and  to  adopt  an  agreement  with  L.  H.  Raw.  The  subscribers 
(with  one  preference  share  each)  are  :  W.  C.  Smith,  "Montague,"  Durley  Road, 
Bournemouth  West,  gentleman;  L.  H.  Raw,  Blomfield  House,  London  Wall. 
K.C.,  engineer.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  two  or  more  than  five;  the  subscribers  are  to  appoint  the  first.  Soli- 
citors ;    Francis  &  Johnson,   19,   Great   Winchester    Street,    E.G. 

H.  L.  V.  Pearn  and  Co.,  Ltd.   (139,951).— This  company 

was  registered  on  April  14th,  with  a  capital  of  ;^1,000  in  £l  shares,  to 
arquire  from  A.  E.  Lamkin,  of  86,  Springfield  Road,  Brighton,  electrical 
t-ngineer,  the  benefit  of  certain  inventions,  to  develop  and  turn  to  account 
(he  same,  to  carry  on  the  business  of  electricians,  mechanical  engineers, 
suppliers  of  electricity,  etc.,  and  to  adopt  an  agreement  with  the  said  A.  E. 
Lamkin,  F.  H.  Hadow,  and  H.  L.  V.  Pearn.  The  subscribers  (with  one  share 
f-ach)  are:  A.  E.  Lamkin,  86,  Springfield  Road,  Brighton,  electrical  engineer; 
H.  L.  V.  Pearn,  134,  Queen's  Park  Road,  Brighton,  gentleman;  F.  H.  Hadow, 
15,  Harrington  Gardens,  S.W.,  gentleman.  Private  company.  The  number 
n(  directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  A.  K. 
Lamkin,  H.  L.  V.  Pearn,  and  F,  H.  Hndovv  (chairman).  Qualification,  ;^100. 
Spcretnry,   G.   O.   Gilland.      Registered  oflke  :   3-7,  Southampton   Street,  Strand, 

Pearson's   Electric  Miners'    Lamp   Co.,   Ltd.    (139,974). — 

This  (ompany  was  registered  on  April  lolh.  with  a  capit.Tl  of  j£]^5,250  in 
5.000  participating  pref.  shares  of  ;£;i,QOO  each  and  5,000  "  B  *'  shares  of  Is. 
each,  to  carry  on  the  business  of  manufacturers  of  and  dealers  in  electrii' 
miners'  safety  lamps,  accumulators,  batteries,  switchboards,  charging  boards 
and  stands,  electric  light  bulbs  and  fittings,  lamps,  radiators,  condensers,  and 
all  other  electrical  appliances,  etc.  The  subscribers  (with  one  participating 
pref.  share  each)  are  :  G.  J.  B.   Porter,  2,   Wardrobe  Place,  Doctors'  Commons, 

E.G.,   solicitor;    H.   A.    P {?),    7,   St.     Hilda's   Road,    Stoke    Newington,    N., 

secretary;  W.  H.  J.  Welch,  Namona,  349,  Wanstcad  Park  Road,  Ilfnrd, 
factory  manager;  J.  Raker,  77,  Lyndhur.'it  .Avenue,  Strcalham  Hill,  S.W., 
clerk;  W.  J.  White,  2,  Melrose  Avenue,  Mitch.im.  traveller;  E.  Mills.  48. 
Arodene  Road,  Brixton  Hill,  clerk;  F.  W.  Godwin,  34,  Madeira  Road. 
Streatham,  S.W.,  clerk.  The  first  directors  (to  number  not  less  than  two  or 
more  than  s^ven)  are  O.  J.  R.  Porter,  E.  F.  Hilton,  B.  R.  Bealc,  G.  Pearson, 
and  L.  R.  Pearson.  Qualification,  100  shares.  Solicitors  :  Farrar,  Porter  and 
Co.,   2,   Wardrobe    Place,    Doctors'   Commons,    E.C. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Electric     Reduction     Co.,     Ltd. — Porticulars"    of    ^25.000 

debentures,  created  February  9ih.  1D15.  filed  pursuant  to  Section  93  (3)  of  the 
Companies  (Consolidation)  Act,  1908,  the  whole  amount  being  nnw  issued, 
(barged  on  the  company's  undertaking  and  property,  present  and  future, 
including  uncalled   capital.     No  trustees. 

Midget  Lamp  Co.,  Ltd. — Particulars  of  ^SOO  debentures. 

created  April  8th,  1915,  filed  purstiant  to  Section  93  (3)  of  the  Companipn 
(Consolidation)  Act,  1008,  the  amount  of  the  present  issue  being  ;£^600.  Pro- 
)»erty  charged,  the  company's  property,  present  and  future,  including  uncalled 
<  npital.  No  trustees  A  memorandim  of  satisfaction  in  full  on  April  8th, 
19J5.  of  debenture  dated  December  30lh,  1911,  securing  jClOO,  has  also  been 
notified. 


CITY    NOTES. 


Kvered  &  Co..  Ltd. 

TnK  <^Iif6ctoi's  rei>oi-t,  after  providing  for  debenture  interest 
,i'l,390,  and  income  tax  f  555,  a  not  profit  of  ^£7,639,  plus  £'2,110 
l)rought  forward.  They  recommend  a  dividend  of  i  per  cent, 
free  of  income  tax  (.£6,8.%),  writing  off  plant  £1,000,  and 
ean-ying  forward  £1,9-25.  The  death  is  recorded  of  Mr.  J.  D. 
Davenport,  who  had  been  a  director  sine©  1880.  The  directors 
regard  the  result  of  the  year's  trading  as  on  the  whole  not 
unsatisfactory,    bearing    in    miud    the   exceptional   conditions 


that  obtained  after  the  outbreak  of  war.  Up  to  the  end  of 
July,  the  course  of  business  had  been  much  upon  th«  hnei* 
anticipated  in  the  last  report;  and  while  uncertainty  as  to  the 
duration  and  effect  of  the  war  renders  it  impossible  to  form 
any  trustworthy  estimate  for  the  present  yeai-,  shareholders 
will  be  interested  to  know  that  the  company  has  in  hand 
large  contracts  for  war  material,  that  will  be  a  set-off  against 
the  direct  and  indirect  losses  to  be  expected  in  the  company's 
normal  trade.  The  company's  debentures  fell  due  for  pay- 
ment on  April  1st,  1915,  and,  although  not  affecting  the 
figures  for  the  year  under  review,  it  mav  not  be  out  of  place 
to  mention  here  that  the  sum  of  £20,6(;»0  has  been  renewed 
tor  five  years  by  agreement,  and  the  balance,  £9,.3o0,  paid  off. 
The  directors  have  electe<l  Mr.  Edward  T.  Read  to  a  seat  on 
the  board.  Plant  and  premises  have  been  maintained  in  good 
and  efficient  condition,  and  stocks  taken  at  or  below  cost. 
Annual  meeting  :  April  28th. 

Johnson  k  Phillips.  Ltd. 

The  profit  oi#  trading  accounts,  etc.,  for  1914,  after  pro- 
viding for  bad  and  doubtful  debts,  and  after  charging  to 
revenue  more  than  £7,000  for  maintenance  of  buildings,  plant, 
etc.,  is  £37,119,  plus  £12,755  brought  forward.  There  fall  to 
be  deducted:  Directors'  and  other  remuneration,  £1.862; 
interest  on  debenture  stock,  £6,085;  debenture  sinking  fund 
reserve,  £6,823 ;  interest  on  second  debentures.  £-2.600 ;  depre- 
ciation on  machinery  and  plant,  etc.,  £8,158;  interest  on 
loan,  £lo(l.  A  dividend  of  5  jier  cent,  on  the  ordinary  shares 
will  absorb  £8,750,  leaving  £15,546  to  be  carried  forward. 
Annual  meeting :  April  29th. 


Babcock  &  Wilcoi,  Ltd. 

The  directors  report  that  the  net  profit  during  the  year 
amounts  to  £402,947,  plus  £73,835  brought  forwai'd,  making 
£476,782.  .\fter  deducting  the  interim  dividends  of  3  per 
cent,  on  the  preference  shares,  2J  per  cent,  on  the  second 
preference  shares,  and  of  5  per  cent,  on  the  ordinaiy  shares, 
amounting  to  £90,431,  there  is  a  balance  of  £386,351,  from 
which  the  directors  recommend  that  the  following  dividends 
be  paid  for  the  half-year  ending  December  31st,  1914,  viz.  :  — 
3  per  cent,  on  the  preference  shares  £3.000,  2i  per  cent,  on 
the  second  preference  shares  (from  both  of  which  income  tax 
is  to  be  deducted)  £4.4.59.  9  per  cent,  on  the  ordinary  shares 
(tree  of  income  tax)  £149,400,  placing  to  the  reserve  fund 
£15(MXKi.  granting  to  the  staff  pension  fund  £10,0a),  and 
leaving  a  l)alance  to  be  carried  forward  of  £69,492.  The  busi- 
nes.s  followed  its  u.sual  course  in  1914  until  the  war  broke  out. 
After  tlii.'i.  the  volume  of  new  orders  for  stationan'  boilers 
decrea.sc<I.  The  company  has  been  able  to  manufacture  .<wnie 
war  material,  required  by  the  Government,  at  its  Renfrew 
work.s.  and  having  suitable  buildings  available  at  its  tube 
work.-i  at  Dumbarton,  has  equipped  these  with  tools  and  appli- 
ances for  machining  shells,  which  are  forged  at  the  Renfrew 
Works.  Regular  operation  of  this  equipment  has  now  com- 
iiienced.  The  works  at  Renfrew  have  been  well  maintained, 
and  plant  and  machinery  have  been  added  there  to  provide 
iricrea.sed  output  <<{  Govemment  orders.  Tlie  activity  of  the 
works  ami  aclniini.strative  organisations  is  unremittingly  and 
preferentially  devoted  to  Government  requirements.  About 
800  of  the  staff  and  workmen  have  joined  the  Forces,  and  the 
board  contributed  to  the  maintenance  of  their  dependents,  and 
to  the  various  war  charities,  upwards  of  £7,000  to  the  end  of 
1914.  In  conmum  with  other  engineering  firms,  the  com- 
pany's output  has  been  interrupted  by  strikes  and  other 
labour  restrictions,  and  it  has  been  harajiered  likewise  by  the 
scarcity  of  skilled  men  owing  to  so  many  joining  the  Forces. 
Apart  from  affecting  the  cost  of  Govemment  work,  these 
labour  troubles  affect  the  co.st  of  the  company's  other  con- 
tracts, particularly  those  entered  into  some  time  before  thei 
outbreak  of  war,  which  are  now  in  course  of  being  carried 
through. 
Annual  meeting  :  .\pril  28th. 


An<ilo-l'ortn<iuese  Telephone  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  December  31st,  1914, 
states  that  the  a.ssets  and  liabilities  in  Portugal  have  been 
made  up  at  the  exchange  ruling  on  that  date.  Provision  has. 
as  usual,  been  made  to  safeguard  the  company  from  any 
serious  consequences  arising  from  fluctuations  in  exchange 
during  the  current  year.  The  profit  and  loss  account  shows 
a  gross  revenue  of  £71.339,  of  which  operating,  management 
and  general  expenses  absorbed  £42.651,  and  mynlties  to  the 
Portuguese  Govemment  £2,024,  leaving  a  gross  profit  of 
£20,664.  After  providing  for  debenture  interest  £2,046  and 
sinking  fund  £1.554.  the  amount  available  for  disposal,  includ- 
ing £6.870  brought  forward,  is  f29.9:>l.  Of  this  it  is  proposed 
to  place  £2.500  to  exchange  fluctuation  account  and  to  apply 
£10,000  to  the  formation  of  a  renewals  fund.  In  Oct<iber  Inst 
the  directors  paid  nn  interim  di\ndend  of  3  ix^r  cent,  less  income 
tax  amounting  to  £4,402.  They  now  recommend  the  shareholders 
to  declare  a  further  dividend  of  5  per  cent.,  less  tax,  making  a 
total  distribution  of  8  per  cent,  for  the  year  1914.  This  will 
absorb  £7,500  and  leave  a  balance  of  £5,473  to  b»  carried  for- 
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KstrtS.  TBb  ilirMters  Bar*  ttetMsd  to  ^kpproprkft  iWO.OOO  of 
ttj»  r«erTs  fund  to  tke  reduetioa  of  the  capital  expenditare 
account.  Further  depreciation  is  adequately  covered  by  the 
unappropriated  reserve  fund  and  the  renewals  fund.  The 
managing  director,  Mr.  P.  W.  Kerr,  visited  Lisbon  in  January 
for  the  puipose  of  inaugurating  the  company's  new  North 
Exchange,  the  successful  opening  of  which  was  attended  by 
representatives  of  the  Government  and  local  authorities  and 
the  British  Minister.  Mr.  GiU,  the  company's  consulting  engi- 
neer, on  a  recent  visit  to  Lisbon,  reported  that  he  was  pleased 
with  the  condition  of  the  North,  Central,  and  Trunk  Ex- 
changes at  Lisbon. 
Annual  meeting  :  .\pril  23rd. 


(►riental  Teleplioue  &  Electric  Co.,  Ltd. 

The  directors  report  that  for  the  year  ended  December  Slst 
last,  including  i;43,-2-21  brought  forward,  and  after  deducting 
the  interim  dividends  paid  on  the  preference  and  ordinary 
shares,  and  making  the  necessary  provision  for  redemption  of 
the  debenture  stock  and  other  charges  as  shown  in  the  net 
revenue  account,  the  amount  to  be  dealt  with  is  £78,12^.  The 
directors  recommend  a  final  dividend  of  3  per  cent,  (less  income 
tax)  for  the  year  on  the  preference  shares,  absorbing  £1,500,  a 
final  dividend  of  6  per  cent,  (free  of  income  tax)  on  the 
ordinary  shares  issued,  making  10  per  cent,  for  the  year, 
requiring  il0,759,  transferring  to  reserve  account  £5,000,  to 
staff  pension  fund  £2,009,  and  carrying  forward  £-58,869.  The 
revenues  and  the  number  of  new  subscribers  at  the  various 
exchanges  belonging  to  this  company  have  increased  during 
the  year  in  every  instance,  as  is  the  case  with  the  subsidiary 
companies.  The  Bombay  Telephone  Co.,  Ltd.,  has  further 
iccreased  its  dividend  to  16  per  cent.,  whilst  the  Telephone 
Company  of  Egypt,  Ltd.,  the  Bengal  Telephone  Co.,  Ltd.,  and 
the  China  and  Japan  Telephone  and  Electric  Co.,  Ltd.,  have 
paid  the  same  dividend  as  last  year,  viz.,  10  per  cent..  7  per 
cent.,  and  5  per  cent,  respectively.  To  meet  the  cost  of  further 
large  extensions  and  improvements,  the  Bengal  Telephone  Co. 
during  the  year  has  increased  its  capital  by  an  additional 
Rs.  l.OOO.OOOin  Rs.  100  shares,  of  which  one  half  were  issued. 
This  company  subscribed  and  paid  for  2.209  of  these  shares 
at  i>ar,  thus  raising  its  holding  in  the  Bengal  Co.  to  7,750 
shares.  The  new  exchange  premises  of  the  company  at  Port 
Louis.  Mauritius,  were  opened  in  May  last.  New  subscribers 
c-ontinuo  to  join,  and  a  small  sub-exchange  has  been  opened  at 
Moka.  It  will  shortly  become  necessaiy  to  lay  an  under- 
ground cable  from  Port  Louis  to  C'urepipe  in  order  to  provide 
a  thoroughly  efiicient  trunk  telephone  service  between  these 
two  places  and  other  up-country  exchanges. 
.\nniinl  tneeting  :   April  2.*th. 


l*otteries  Electric  Traction  Co.,  Ltd. 

The  capital  expenditure  during  1914  amnunt<>d  to  £12,072. 
The  revenue  amounted  to  £129.8-55.  The  traffic  receipts, 
which  amounted  to  £115.08.3.  show  an  increase  of  £5,158. 
.■Vfter  deducting  all  expenses  chargeable  to  revenue,  including 
£11.-303  for  debenture  and  other  interest,  there  remains 
£aj.825,  as  compared  with  £3S,.529  for  1913.  Adding  £749 
brought  forward,  there  is  a  balance  available  for  distrilmtion 
of  £36,574.  There  is  to  be  placed  to  reserve  account  £6,500, 
and  to  renewals  account  A'lO.CKJO.  .\  dividend  at  the  rate  of 
S  per  cent,  per  annum  on  the  preference  shares  absorbs 
£12,250,  a  dividend  at  the  rat«  of  2^  per  cent,  per  annum  on 
the  ordinai-y  shares  will  ab.sorb  £6,125,  and  there  is  to  be 
carried  forward  £1,699.  The  reserve  account  will  then  stand 
at  £29,-500.  and  there  will  be  a  credit  balance  on  the  renewals 
account  of  £26,520. 

Negotiations  were  comnie.nccd  Juring  the  year  and  are  proceeding  with  the 
.Stoke-on-Trent  Corporation,  with  the  object  of  securing  the  postponement  bv 
the  Corporation  ol  Their  right  to  purchase  certain  portions  of  the  company's 
undertaking  in  the  years  19i7  and  1918.  The  omnibus  service  commenced  in  1914 
was  extended  during  the  year  to  other  outlying  towns  and  viliages.  The  receipts 
from  the  omnibuses  are  included  under  the  heading  of  traffic  receipts  in  the 
revenue  account.  Since  the  close  of  the  period  covered  by  this  report  the 
War  Office  have  impressed  six  of  the  company's  omnibuses,  and  owing  to  the 
difficulty  in  replacing  them  at  the  present  time  the  services  have  had  to  be 
curtailed.  On  the  outbreak  of  war  Mr.  G.  F.  M.  Cornwallis  West,  the  late 
chairman,  was  recalled  to  the  Colours,  and  has  since  retired  from  the  Board. 
Mr.  R.  J.  Howley,  one  of  the  managers  of  the  B.E.T.  Co.,  Ltd.,  was  elected 
a  director  and  appointed  chairman.  Messrs  Stephen  Mear  and  F.  W.  Chanter 
are  the  directors  retiring  by  rotation,  and  offer  themselves  for  re-election. 

Miles    open — Route    miles  

Single   line 

Double  _line 

Passengers  carried      "*      

.Average  receipts  per  passenger 

Average  working   expenditure  per  passenger 

Proportion  of  expenses    to   receipts 

Cars    in    stock         ...         


1913. 

1914. 

31.68 

31.73 

21.88 

21.33 

9.80 

10  40 

21.610,714 

21,842,310 

1.22d. 

1.2fid. 

,70d. 

.-7d. 

57  p.c. 

61  p.c. 

110 

110 

CoTporation  fer  tke  supp^  of  daStTtsity  ta  blayc.  a»d  ua 
arrangement  had  already  been  mede  with  tl»»  fBoutn  Liberty 
Colliery  Co.,  at  Long  Ashton,  to  supply  them  with  electrical 
power  upon  mutually  advantageous  terme.  The  residents  of 
Long  .\shton  being  desirous  of  having  an  electric  lighting 
sr.pply  for  their  village,  the  company  hoped  to  arrange  for  this 
extension,  as  the  colhery  was  in  the  immediate  vicinity.  It 
was  also  proposed  to  extend  the  mains  for  the  delivery  of  cur- 
rent from  this  source  to  Portishead,  with  the  hope  of  being 
able  to  arrange  with  the  Docks  Committee  for  the  supply  of 
electricity  for  power  and  lighting  at  the  Portishead  Docks, 
negotiations  for  which  were  in  progress.  In  any  case,  it  was 
desirable  that  the  cable  should  be  extended  to  Portishead  from 
Long  .■\shton,  because  this  would  afford  facilities  for  the  supply 
of  electric  light  to  the  residential  suburb  of  Leigh  Woods,  and 
the  villages  of  .Abbot's  Leigh.  Pill,  and  Portbury.  adjacent  to 
which  the  cable  would  be  laid.  These  contemplated  exten- 
sions would  require  additional  capital,  and  after  consideration 
the  directors  thought  that  rather  than  issue  debentures  at 
present,  as  intimated  in  the  reixjrt,  it  would  be  better  to  offer 
preference  shares  of  £1  each,  bearing  interest  at  6  per  cent, 
per  annum.  Financial  an-angements  had  already  been  made 
to  the  extent  of  £9,000,  and  it  was  hoped  shareholders  and 
their  friends  would  subscribe  the  remaining  £3,000  to  make  up 
the  total  of  £12,000,  the  approximate  cost^  of  the  proposed 
extension,  the  sanction  of  the  Treasury'  having  been  received 
for  the  issue  of  additional  capital  to  this  extent. 

]\Ir.  N-4PIER  said  in  comparing  the  revenue  of  the  present 
quarter  with  that  of  the  corresponding  quarter  of  last  year, 
it  would  be  seen  that  there  was  a  '20  per  cent,  increase. 

Mr.  FB.4NK  Christy  reviewed  the  progress  of  the  company, 
and  refeiTed  to  the  negotiations  for  the  contemplated  exten- 
sion. With  regard  to  the  South  Liberty  Colliery,  he  felt  they 
had  made  an  agreement  which  was  equitable  to  both  sides, 
and  they  were  daily  expecting  the  confirmation  of  the  neces- 
sary Order  from  the  Board  of  Trade  for  the  work  to  be  begun. 
It  was  anticipated  that  if  no  delays  occurred  this  service  would 
be  installed  early  in  the  autumti. 


Windsor  Electrical  Installation  Co.,  Ltd. 

Sir  W,  Shipley  presided  recently  at  the  annual  meeting. 
After  referring  to  the  death  of  Mr.  Riley,  who  had  been  a 
director  for  nearly  twenty  years,  he  said  that  the  war  had, 
of  course,  adversely  affected  the  financial  position  of  the  com- 
pany, both  in  regard  to  receipts  and  working  expenses.  In 
Windsor  they  had  suffered  more  severely  than  many  towns 
owing  to  the  Government  lighting  restrictions  and  the  earher 
closing  of  licensed  houses,  and  by  the  Court  not  taking  up 
its  residence  there  as  usual.  Up  to  the  war  they  had  about 
3.000  additional  8-c.P.  lamps  either  connected  or  waiting — 
which  was  a  record  for  recent  years — and  the  total  connec- 
tions for  the  remainder  of  the  year  were  about  900  lamps. 
Their  revenue  did  not  show  an  appreciable  decline;  while 
there  had  been  a  large  increase  in  cheap  power  units  sold, 
the  revenue  from  the  more  profitable  units  had  considerably 
declined.  Receipts  from  the  sale  of  current  showed  a  good 
increase  for  the  fiist  half-year,  but  that  was  more  than  wiped 
out  by  decrea.ses  in  the  latter  half,  notwithstanding  the 
benefit  derived  from  th^  occupation  of  houses  by  the  military 
authorities.  Tlie  higher  working  costs  were  largely  due  to 
increased  cost  of  fuel.  Wages  were  higher,  as  nearly  the 
whole  of  the  station  ,<;taff  had  joined  some  branch  of  the 
military  service,  and  their  places  had  been  filled  by  others 
at  wages  ruling  considerably  higher  than  at  the  outbreak  of 
war.  They  might  have  to  consider  the  advisability  of  slightly 
increasing  the  price  of  current.  In  recommending  a  reduced 
dividend  they  had  done  what  many  companies  had  been  com- 
pelled to  do,  but  taking  all  the  facts  into  consideration  the 
result  might  be  regarded  as  satisfactory.  -Their  financial  posi- 
tion was  quite  sound,  and  the  increased  business  that  they 
were  now  getting  would  show  in  the  accounts  directly  the 
Government  lighting  restriction  was  removed,  so  that  they 
had  cause  to  be  hopeful  that  the  improvement  in  the  results 
would  be  resumed. 
Mr.  H.  L.  Prior  seconded,  and  the  report  was  adopted. 


Clevedon.  Portishead  and  District  Electric 

Supply  Co..  ltd. 

The  ajinual  meeting  was  held  on  the  14th  inst.,  Mr.  Thomas 
Richards  presiding.  The  Chairman  said  that  they  were  look- 
ing forward  to  an  increase  of  business  in  the  ensuing  year. 
Tk«  dn-«etors  had  r«c«ntly  mad«  a  eontract  with  tb«  Briit*! 


)lu$selburs;li  and  District  Electric  Li^ht  and 
Traction  Co..  Ltd. 

The  profit  for  the  year  1914  was  £7,547,  and  after  deducting 
therefrom  debenture  interest,  amount  set  aside  for  redemp- 
tion of  debentures,  allowance  to  dependents  of  employes  on 
active  service,  and  depreciation  on  furniture,  fittings,  plant 
and  tools,  there  remains  a  balance  of  £2,447,  plus  £257  brought 
forward.  There  is  to  be  put  to  reserve  and  renewals  account 
— tramways  £2,000,  and  fighting  £500,  leaving  £'204  to  carry 
forward. 

Tramu'inj  Vncterta'king. — There  is  an  increase  of  £673  in  the 
profit  as  compared  with  1913.  but  the  traffic  receipts  since  the 
declaration  of  war  were  seriously  affected,  particularly  during 
the  holiday  season.  The  motor  omnibuses  purchased  in  1905, 
the  value  of  which  stood  at  £'2,003,  have  been  scrapped,  and 
th«  coit  ckargsd  to  tranwayi  rMsrva  and  rsaawaJs  aoeovat. 
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tat  tfa«  anwvMt  ^b$»la  tbe  iMr««tors  re«»inia«fii  tkould  be 
tt'«usf»rred  to  tUs  account  practically  aount«ibalBnGe8  the 
atiiouut  taken  out. 

1913.  1914. 

Total    revenue        ,£16,366  £16,604 

Traffic    revenue      £16,116  £16,381 

Passengers    carrie.l           2,440,770  2,507,681 

Car   miles   run        4ll,302  400,322 

Avemj^e  receipts  per  car  mile  ...         ...         ...         ...         9.40d.  9.82d. 

Average  receipts    per  passenger         1.58d.  1.57d. 

Cost  of  energy   per    car   mile ...         ...         1.99d.  2. Old. 

Percentage  of  operating  costs  to  traffic  revenue  ...          67.03  63.34 

Percentage    of  operating  costs   to   total   revenue   ...          66.04  62.50 

Lighting  Undertaking. — There  is  a  decrease  of  £180  in  the 
profit  as  compared  with  1913.  The  receipts  showed  an  increa.se 
of  £'2S5,  but  there  was  an  increase  in  the  expenditm's  of  £425, 
principally  under  the  heading  of  repairs  and  maintenance. 
The  directors,  however,  are  satisfied  that  this  expenditure  has 
been  justified  by  the  state  of  the  plant  generally  at  the  present 
time,  and  they  are  advised  that  there  should  be  a  decrease 
under  this  heading  during  the  current  year.  During  1914, 
Dr.  Loewenfeld  re.signed  his  scat  on  the  board,  and  the 
vacancy  was  filled  by  the  appointment  of  Mr.  R.  Watson,  who 
for  some  time  past  has  been  the  comniercial  manager  of  the 
company  at  Musselburgh,  and  formerly  secretary  of  the  com- 
pany.   

The  annual  meeting  was  held  on  April  15th  at  3,  Laurence 
Pountney  Hill,  E.G.,  Mr.  L.  B.  Schlesinger  in  the  chair.  The 
Chairman  said  that  the  tramway  portion  of  the  undertaking 
continued  to  show  progress,  but  had  it  not  been  for  the  war 
that  progress  would  have  been  much  more  marked.  The 
traffic  receipts  from  January  1st  to  the  beginning  of  August 
showed  an  increase  of  nearly  £700  over  those  for  the  corres- 
ponding period  of  1913,  but  from  the  date  war  was  declared 
there  was  a  decrease  in  the  receipts,  and  at  the  end  of  the 
year  the  actual  increase  had  fallen  to  £'260.  Ow-ing  to  the 
war  the  daily  average  receipts  showed  a  decrease.  Had  times 
been  normal  there  was  eveiy  reason  to  believe  that  the  increase 
of  £700  at  the  beginning  of  August  would  have  been  increased 
to  certainly  over  £1,000  by  the  close  of  the  year.  The  receipts 
this  year  up  to  date  showed  a  decrease  of  £700  compared  with 
the  corresponding  period  of  1914.  That  decrease  was  due  not 
only  to  the  effects  of  the  war,  but  also  to  a  strike  of  the  com- 
pany's employes,  which,  he  was  glad  to  say,  was  now  ended. 
Witli  regard  to  the  electric  lighting  undertaking,  it  was  satis- 
factory to  note  the  increased  revenue.  Part  of  that  increase 
was  due  to  a  temporary  supply  to  some  stores  in  Musselburgh 
owing  to  the  breakdown  of  their  plant.  The  supply  was, 
however,  still  being  given,  and  was  likely  to  be  taken  for 
.some  weeks  yet.  There  had  also  been  a  satisfactoi-y  increase 
in  consumers  for  both  lighting  and  power.  Notwithstanding 
the  increased  revenue  there  was  a  decrease  in  the  net  profit 
of  £180,  due  principally  to  expenditure  on  repairs  and  main- 
tenance subsequent  to  the  appointment  of  the  new  engineer. 
The  hoard  were  advised  that  there  should  be  a  decrease  under 
this  heading  during  the  current  year  unless  something  unfore- 
Been  happened.  If  the  lighting  undertaking  did  as  well  during 
the  cuiTcnt  .year  he  thought  they  would  have  reason  to  be 
satisfied,  owing  to  the  increased  price  which  they  were  now 
having  to  pay  for  coal,  oil,  and  materials  of  every  description. 
They  had  a  contract  with  the  Musselburgh  Town  Council  for 
street  lighting,  but  the  lighting  had  been  considerably  reduced 
in  .accordance  with  instructions  received  from  the  military 
authorities,  and  the  question  of  a  rebate  to  be  allowed  to  the 
fViiincil  in  regard  to  the  reduced  consumption  was  now  being 
iliscu.ssed.  Proceeding  to  deal  with  the  accounts,  the  Chair- 
man pointed  out  that  in  the  balance  sheet  the  cost  of  the  omni- 
buses which  were  purchased  in  1905  had  been  written  off  the 
reserve  and  renewals  account.  Tho.se  'buses,  he  said,  when 
originally  purchased  were  not  of  the  high  standard  of  eflici- 
ency  reached  to-day.  They  were  absolutely  out  of  date  and 
practically  worthless,  and  it  wa.s  better  to  get  them  out  of  (lie 
accounts.  They  were,  however,  roc<iinmending  the  addition  of 
,£2,000  to  the  reserve  and  renewals  account  to  repl.icc  that 
item.  Tlie  lighting  reserve  and  renewals  .account  had  been 
charged  with  the,  cost  of  installing  a  new  traction  battery, 
which  was  giving  satisfactory  results  and  which  would  mean 
n  considerable  saving  to  the  compnnv.  The  debenfure  capital 
outstanding  w.is  now  £S7,5(X)  against  £88,200,  £700  having 
liecn  redeemed  during  the  year.  The  directors  had  made 
allowances  to  dependents  of  the  company's  employes  on  active 
service. 

Mr.  W.  B.  CowNiR  seconded  the  motion,  and  the  report  was 
adopted. 


RicliardsMiis.   Wcsfffiirth    i    Co..    Ltd. — The  report 

for  UII4  states  that  the  accounts,  after  providing  filG.Ol.l  for 
maintainine'  buildingn  and  fixed  and  loose  plant,  show  a  profit  of 
£fifi,170.  The  reBults  are  very  catisfaotory,  considorinB:  the  ditli- 
oulties  eticonntered,  and  the  fact  that  no  asaistanne  has  been 
obtained  from  Government  work  during  the  period.  The  cnntraots 
booked  bi-fore  the  war  for  delivery  in  191.5  are  on  the  moderate 
baaia  of  profit  then  prevailiner,  and  most  of  thf  m  have  had  to  be 
suspended  owing  to  the  cessation  of  mercantile  work  in  the  ship- 
yards. This  will  result  in  accumulated  interest  charges,  while  the 
contracts  during  ultimate  completion  will  have  to  bear  increased 
working  charges,  as  well  as  the  war  bonus  of  4g.  per  week  on 
wages,  thus  rendering  the  present  position  one  of  considerable 
unotrtaisty. 


Direct  Uuited  States  Cable  Co.,  Ltd.— The  directori' 

report  for  the  year  ended  Maroh  3Ist,  1916,  states  that  the  reserve 
fund  account  shows  a  balance  of  £4T6,986,  as  compared  with 
ie4o  1,491,  au  increase  of  *25,495.  This  is  dae  to  the  cost  of  cable 
repairs  having  been  exceptionally  small  during  the  past  year,  and 
while  the  directors  are  pleased  to  report  that  the  cables  are  now 
in  good  working  order,  they  believe,  in  view  of  past  experience,  it 
is  in  the  best  interests  of  the  company  to  continue  the  policy  of 
building  up  the  reserve  fund  to  such  a  figure  as  will  provide  for 
any  contingency.  Three  quarterly  interim  dividends  of  is.  eaoh 
per  share  (less  income-tax),  amounting  to  £33,ti43,  have  been 
declared  and  paid  during  the  year,  and  a  final  dividend  of  2b.  per 
share  (less  tax)  is  now  proposed,  making  a  total  distribution  of 
4  per  cent,  for  the  ytar. 

Annual  meeting  ;  April  27th. 

Calcutta  Tramways  Co.,  Ltd.— The  report  for  1914 

states  that  the  revenue,  including  interest  on  investments  and 
deposits,  amounts  to  £l09,03.j,  plus  £8,40.5  brought  forward.  A 
fiaal  dividend  of  63.  6d.  per  share,  making  9.J  percent,  for  the  year, 
is  recommended,  transferring  to  reserve  for  depreciation,  i:o,, 
£15,000  ;  to  staff  provident  lund,  £1,258  ;  and  carrying  forward 
£7  566.  In  view  of  the  exceptional  taxation  rendered  necessary 
by  the  war,  income-tax  will  in  future  be  deducted  from  all 
dividends  paid. 

Potterie.s  Electric  Traction  Co.,  Ltd.— For  1914  the 

revenue  amounted  to  £129,855.  The  traflSc  receipts  at  £115,082 
show  an  increase  of  £5,157.  After  deducting  all  expenses  charge- 
able to  revenue,  including  £11,303  for  debenture  and  other  interest, 
there  remains  £3(;,824,  as  compared  with  £38,528.  The  directors 
recommend  placing  to  reserve  account  £6,5u0,  to  renewals  account 
£10,000,  a  dividend  at;  the  rate  of  2i  per  cent,  per  annum  on  the 
ordinary  shares,  carrying  forward  £  1,099. 

Anglo-Aiiiericaii    Teleftrajdi     Co.,    Ltd.  — loterira 

dividends  for  the  quarter  ended  Marca31st,  1915, 153.  per  cent,  on  the 
ordinary  stock  and  £1  lOi.  per  cent,  on  the  preferred  stock,  less 
income-tax  at  2i.  Id.  in  the  £,  payable  on  May  1st. 

Montreal   Light,  Heat  and  Power  Co..  Ltd.— The 

directors  have  declared  a  dividend  of  2'i  per  cent.,  bting  at  the  rate 
of  10  per  cent,  per  annum,  for  the  quarter  ending  April  30th. 

Raniinistiquia  Power  Co.,  Ltd.— The  directors  have 

dtclared  a  dividsud  of  li  per  cent.,  or  at  the  rate  of  6  per  cent,  per 
annum,  on  the  Common  stock,  for  the  quarter  ending  April  30th. 


STOCKS    AND    SHARES. 

TUESD.AY  EVENINO. 

Taken  as  a,  whole,  the  main  feature  of  Stock  Exchange 
markets  dm-ing  the  past  week  has  been  one  of  steady  improve- 
ment and  better  prices.  To  this  it  cannot  be  said  that  tht; 
news  from  the  Viirious  fronts  has  contributed  in  any  great 
measure.  Mystery  overhangs  the  various  operations,  and  the 
man  in  the  street  chafes  against  the  absence  of  information 
as  much  aa  he  is  annoyed,  rather  than  perturbed,  by  the 
various  rumours  afloat. 

Imix)rtant  relief  to  the  financial  situation  has  been  alTorded 
by  further  sensational  ri.ses  in  American  Railroad  shares.  At 
first  blush,  there  may  seem  to  be  no  connection  Iwtwccn  these 
and  such  securitiM  as  electrical  .supply  shares,  for  instance?. 
Briefly  put,  however,  the  position  is  that  the  iLses  in  .Ameri- 
cans have  led  to  large  sales  of  the  shares  by  English  holders, 
who  have  received  the  money  and  want  to  invest  it  in 
domestic  issues.  At  the  same  time,  the  i>xchangc  between  the 
two  countries  is  assisted  by  the  sharc-purchas<>s  of  the  United 
States,  which  help  to  ofTsot  the  supplies  ordered  in  this  country 
from  Brother  Jonathan  in  connection  with  the  war.  This 
latter  consideration,  alTecting,  as  it  docs,  the  rate  of  exchange, 
is  of  value  to  all  those  who  have  commercial  transactions  with 
the  States.  The  recovery  in  the  price  of  copper  has  stimulated 
business  in  copper  sharoe;  and  the  rubber  market,  after  a, 
slight  set-baok,  has  made  another  forward  movement  on  a 
small  quotable  scale,  but  accompanied  by  a  substantial  amount 
cif  supixirt. 

Mexican  matters,  too,  arc  much  less  gloomy  than  they  were 
— at  least  so  far  .-la  the  financial  aspect  of  them  is  concerned. 
Lay  readers  of  the  news  may  bo  inclined  to  wonder  where  the 
beneficial  change  in  the  situation  has  occurred ;  but,  whatever 
its  cause,  the  fact  remains  that  practically  all  securities  con- 
nected with  Mexico  have  advanced  during  the  past  few  days. 
Mexico  TV.amways  bonds  of  both  cl.asses  are  5  points  higher, 
ami  the  Firsts  are  10  up  since  the  suggestion  w.ns  thrown 
out  here  to  the  sijeculator  that  this  particular  security  offered 
tempting  scope  for  his  peculiar  tfilent.  Mexican  Light  and 
Pow«r  Common  art  irmw  at  20},  th»  pr«f»rred  at  it,  and  th« 
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iKOids  sUad  about  40  auii  'J9  toe  Finsts  mxd  S«cuxids  retiptc- 
tively. 

Canadian  Industrials  also  are  having  theii-  turn  of  better 
markets.  Large  orders  for  British  monitions  of  war  have  htien 
placed  with  some  of  the  Canadian  undert-akiugs;  and  Stock 
Exchange  expectation,  at  any  rate,  looks  hopefully  for  a  wide 
distribution  of  the  orders  already  secured  and  to  come.  (Inci- 
dentally, it  may  be  intei-polated  that  the  Edison  &  Swan  Co. 
is  said  to  be  making  a  new  kind  of  small  projectile  for  use  by 
the  British  Army.)  Canadian  General  Electric  Common 
shares  have  strengthened  to  91,  a  gain  of  several  points  on 
the  week,  and  the  7  per  cent,  preferred  rose  to  107.  A  little 
business  is  being  done  in  British  Columbia  Electric  Railway 
issues. 

With  Mexican  and  Canadian  affairs  shaping  more  cheerily, 
it  is  meet  that  the  Brazilian  companies  shoidd  also  be  advanc- 
ing in  pubhc  favour.  The  dramatic  rises  which  have  occmred 
in  Brazd  Tiactions  since  Easter  were  not  repeated;  but  the 
market  is  a  hard  one,  and  as  there  wexe  a  great  many  selling 
orders  at  60,  the  mere  touching  of  this  price  enabled  a 
good  number  of  them  to  be  executed,  leaving  the  way  clear  for 
further  advance  when  the  buyers  return  to  the  attack.  May- 
be it  is  not  altogether  outside  the  scope  of  our  province  to  add 
that  the  market  for  nitrate  shares  has  developed  more  strength 
than  it  has  exhibited  since  the  war  started,  this  in  its  turn 
producing  improvements  in  ChUean  Government  and  commer- 
cial bonds  and  shares. 

The  Home  Railway  market  declines  to  be  left  behind  in 
the  quiet  confidence  which  is  acting  as  a  stimulus  to  securities, 
investment  and  speculative  alike.  Some  there  are  who  regard 
the  Government's  concession  to  the  railways  as  likely  to  turn 
out  of  no  great  value,  but  that  the  investing  public  as  a  whole 
do  not  share  this  pessimism  is  shown  by  the  way  in  which 
prices  of  Home  Railway  stocks  are  quietly  mounting.  In  this 
advance  Metropohtans  have  shai-ed  to  the  extent  of  a  point, 
and  Districts  are  i  better;  though,  on  the  other  hand,  there 
are  no  changes  worth  mentioning  in  Central  London  or  Under- 
ground Electric  Railways  descriptions. 

The  Telegraph  market  is  good  all  round.  Indo-European s 
went  up  4  points  to  55.  The  sellers  who  had  been  worrying 
the  market  for  some  httle  time,  pressing  shares  with  a  persist- 
ence worthy  of  a  better  cause,  succeeded  in  getting  rid  of 
them;  and  as  soon  as  these  orders  were  finishe<l,  a  sharp 
rebound  took  place.  The  Company's  repetition  of  its  previous 
dividend — making  £3  5s.  for  the  year — aided  the  rally.  Great 
Xorthern  Telegraphs  are  £1  higher  at  30,  and  the  company 
has  achieved  the  noteworthy  performance  of  being  able  to 
increase  its  dividend  from  "20  to  22  per  cent.  Anglo-.\merican 
Telegraph  preferred  and  deferred  are  both  substantially  better, 
declaration  of  the  usual  quarterly  dividends  on  the  first-name<l 
and  of  15s.  on  the  ordinary  stock  having  brought  in  further 
buyers.  Eastern  Telegraph  rose  a  point.  ^Vestern  shares 
went -up  5s.,  and  an  improvement  of  Is.  or  so  in  West  India 
and  Panama  advanced  the  pnce  of  the  shares  to  26s.  3(1. 
Globe  preference  hardened  to  12J,  so  that  the  yield  on  these 
shares  is  now  reduced  below  5  per  cent.  It  is  not  a  little  sur- 
prising that,  in  the  midst  of  a  European  war,  securities  such 
as  those  alforded  by  the  telegraph  industry  should  he  main- 
tained at  prices  that  yield  on  the  pre-ordinary  classes  some- 
thing under  5  per  cent,  in  the  case  of  a  good  many. 

County  of  London  preference  again  rose  i,  whde  City  pre- 
ference fell  i  to  12i,  and  Metropolitan  debenture  executed  one 
of  its  five-point  movements,  this  time  in  a  retrograde  direc- 
tion, the  price  falhng  to  75.  The  Manufacturing  group  is  a 
little  easier,  the  principal  feature  being  weakness  in  Edison 
and  Swan  shares.  The  fully-paid  are  7s.  6d.  lower  at  35s.,  and 
the  partly-paid  fell  a  florin  to  12s.  6d.  British  Westinghouse 
preference  are  also  a  trifle  down. 

Babcock  &  Wilcox  show  reduced  profits,  which  have  led  to 
the  dividend  being  lowered  to  14  per  cent.,  against  16  per 
cent,  a  year  ago.  The  price  of  the  shai-es  at  52s.  shows  com- 
paratively little  change,  and  the  report  will  re-assure  holders 
of  Babcock  shares  that  they  need  have  no  fear  as  to  the  sound- 
ness of  their  investment.  The  Vickers  report  is  also  out.  and 
the  price  of  the  shares  hardened  a  trifle  to  37s.  3d.  .'Vrmstiongs 
are  expected  to  declare  their  dividend  any  day  now;  gome 
expect  12i  per  cent.,  the  same  as  a  year  ago;  others  think  the 
company  will  increase  the  distribution   to  15  per  cent. 

Rubber  shares  have  benefited  from  the  expectation  that 
there  will  be  an  early  risi^— to  2s.  6d.  at  leastr-in  the  price  of 
the  product;  whOe  the  December  reports  now  making  their 
appearance  show  that  some  of  the  companies,  at  any  rate 
have  a  good  chance  of  lowering  their  costs  to  the  neighbour- 
hood of  8d  per  lb.  The  economist  wiU  doubtless  point  to  the 
improbability  of  an  article  capable  of  being  placed  on  the 
market  at  8d.  a  lb.  selling,  under  normal  conditions,  at  anv- 
thing  like  three  and  a  half  times  that  figure :  so  that  those  who 
look  ahead  have  some  reason  for  their  faith  that  rubber  will 
come  down  eventually.  To  the  strength  of  the  copper  market 
reference  has  been  made  already,  and  most  of  the  leadin" 
copper  shares  have  responded  to  the  week's  advance  in  the 
pnce  of  the  metal. 

Regret  and  sorrow  have  been  expressed  in  the  Stock  Ex- 
change at  the  sad  deatk  of  Baron  Renter.  Many  House  firm* 
^,i  IZ  -'V  .  '?'^?T^  ^  ^1^'=''  service  of  the  Agencv,  and  men 
with  the  latest     Renter  "were  always  centres  of  much  atten- 

l?Jc°,-^'''"*'"^  n""*?-     ^«   P"'^^  of  Reuters  £10  ordinary 
^waday.""™"^  ^  ^  '   ^""^  ^^^^  ^^^'^'^  '^'^''"ee  hands 


SHARE   LIST  OP  ELECTRICAL  COMPANIES. 


HOMK  EltKOTBICITT  COUPANIES, 


BromptOD  Ordinary       

do.        7  per  cent.  Pref 

Charing  Cross  Ordinary 

do.       do.       do.    4)  Pref. 

do.        do.  City  Pre! 

do.    4Deb 

Chelsea        

do.    4^  Deb 

City  of  London 

do.        do.    6  per  cent.  Pref. 

do,       do.    6  Deb 

do.       do.    4^  Deb. 
County  of  London  

do.       do.       6  per  oent.  Pret.  . . 

do.        do,        Isc  Deb 

do.        do.        2nd  Deb 

Kensington  Ordinary 

London  Electric 

do.        do.    6  per  cent.  Pref. 

do.        do.    4  Deb 

Metropolitan         

do.  4^  per  cent.  Pref. 

do.  4;^  Deb 

do.  34  Deb 

St.  James'  and  Patl  Mall 

do.     do,     do.     7  percent,  Pref. 

do.     do.     do.    3iDeb 

South  London        

8oo»h  Metropolitan  Pref 

Westmineter  Ordinary 

do.  4i  Pref 


ividend, 
1914. 
10 
7 
5 
4^ 
4i 
4 


6 

6 

4i 

7 

6 

? 

4 

6 

4 

Si 

«4 

44 

34 

10 
7 
SJ 
5 
7 
» 

4 


April  20, 
1915. 

81 
7j 
44 
H 

4 

90 
4£ 
93 
14i 
12* 
119 
98 

114 
100 
97 

7 

1| 

s 
87 

8 

4 
94 
76 

8 


Rise  or  fall 
this  week. 


TELK9RAPBH  AND  TelSPHONEB. 


Anglo-Am.  Tel.  Pref,      . . 

do,  Def. 

Chile  Telephone  .. 

Cuba  Sub,  Ord 

do.        Pref 

Eastern  Exceneion 

do.  4  Deb. 

Eastern  Tel.  Ord 

do,  3*  Pref,       .. 

do,  4"Deb. 

Globe  Tel,  and  T.  Ord,  ,. 
do,  Pref,  ,. 

at.  Northern  Tel. 


6 

14 

8 

..         5i 

..       10 

7 

'     ..        i 

7 

..        34 

4 

6 

6 

..     sa 

Indo-European 65/- 

Marconi       aO 

New  York  Tel.  44 44 

Oriental  Telephone  Ord 10 

do.                   Pref 6 

Tel.  Egypt  Deb 44 

United  K.  Plate  Tel 8 

do.                   Pret 6 

West  India  and  Pan IJ 

Western  Telegraph        7 

do,              4  Deb 4 


HoHE    Bulb, 


Central  London,  Ord,  Assented 

Metropolitan  

do.  District     . . 

Underground  Eleotrio  Ordinary 

do.  do.      "A"    .. 

do,  do.      Xuoome 


n 

Nil 
.N'il 
Nil 


106 

23 


15 
13 
91  - 
136 
734 
93 
114 
12i 
30 
66 

n 

994 
9 

884 
61 
6 

lA 
es 


77 

S04 

174 

m 

6/ii 
81 


FoRBION  TbAHS,   &0. 


Anglo-A"?.  Trams,  First  Pref. 


2nd  Pref. 

4  Deb. 
44  Deb. 

5  Deb, 


do, 
do, 
do. 
do, 
Brazil  Tractions 

Bjmbay  Electric  Pref 

do.  44  Deb, 

Mexico  Trams 

do,           6  per  cent.  Bonds 
do.           6  per  cent.  Bonds 
Adelaide  Sup.  6  per  cent.  Pret, 
do.  B  Deb 


4 

44 
5 
6 
6 

44 
Nil 
Nil 
Nil 

6 

6 


834 

90 

89 

69 

lOi 

91 

80 

f5 

85 

61 
108 


MAMUPACtDaOO    COUFANIBB, 


Babcock  4  Wilcox  u 

British  WestiDgnoose  Pref 74 

do,        4  Deb 4 

do.       6  p.  lien         6 

Callenders 15 


do,        5  Pref. . 

do.  44  Deb, 
Castner-Eellner  .. 
Edison  &  Pwan,  £3  pd.  . . 

do,      do,      fully  paid 

do,      do,      4  Deb.  . . 

do.      do.      5  °u  Deb. 
Electric  ConBtructlOD     ,. 

do  do.         Pref, 

Ben.  Elec.  Pref 

Henieys       

do.       44  Pref 

do,       44  Deb 

India.Rubber 


6 

14 

16 

Nil 

Nil 

4 

6 

6 

7 

l> 

20 

4* 

44 
5 
Telegraph  Con 20 


62/. 

IfS 
72 
99 
12 

4i 
98 

12)9 

12 

63 
60 
13/6 
1 
10 

97 
94 

87 


-1 


+  U 

+  1 


+  1 

+  1 
+  i 

+  1 


-t-  A 
+  1 


-1-1 

-  4 


■fS 
-r6 


-  i 


Yield 
p.c. 
£6    1 

4  10 

5  11 

5  9 

6  12 

4  9 

5  8 
4  17  10 

6  4     2 
18    0 

9     3 
11  10 

3     1 

4 
10 
4  12 
6     8 
6  18 
6     0 
4  12 
6  16 
6  12 
4  15 
4  13 
6     5 
6    9  10 
4     7     6 
6  13    4 
6     4     5 
SOU 
4     12  4 


5  18 

6  10 
6  0 
6  6 
6  13 
6  7 
4  7 
6 

4  16     3 
4     7    0 

6  4 
4  17 

7  6 
6    U 

10  18 
4  10 
6    0 

1 

1 

8 

0 

0 

2 


4 

2 
8 
U 
4 
3 
0 
1 
8 
0 
0 
0 
8 
6    0 


6  4     0 
4     2    0 

Nil 
Nil 
Nil 

7  8    3 


6  9 

7  2 

4  15 
6    0 

5  12 
10     3 

6  16  10 
4  19     0 

Nil 

Nil 

Nil 
6  14    8 
4  IT    1 


5    7    8 

7  16    0 

5  11    1 

6  1     8 

8  6    8 

5  2  7 
4  12  4 
4  14     1 

Nil 
Nil 

6  7  0 
8    R 

7  5 
0 
0 


6  18 
4  12 

4  II 

e   9 

5  a 


Shropshire.      Woroestershire    and     Staffordshire 

Electric  Power  Co, — At  an  extraordinary  general  meetiner  to 
be  held  on  May  3rd.  resolntions  are  to  be  submitted  for  the  following 
purposes,  says  the  Financial  Timf.i  :  — 

(11  Dividing  each  of  the  existing  £5  shares  into  shares  of  f  1  each,  so  that 
*bie  Bha'e  capital  will  consist  of  900  000  ordinarv  shares  of  i'l  each,  of  which 
SnooOO  shares  have  been  issued  and  fully-paid  up;  (2)  converting  160  000 
unlssne4  ordinary  shares  of  i'l  each  intn  150,000  preference  shares  of  fl  each, 
entlt'ed  to  a  cumulative  dividend  of  6  per  oent,  and  to  priority  lor  capital 
without  further  participation  :  and  (3)  authorising  the  borrowing  on  mortgaea 
of  an  amount  not  exceeding  ±100,000, 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  MARCH.  1915. 


The  retarns  of  electrical  export  and  import  business  for  March 
Bbow  a  Fa^infactory  state  of  affairs  from  the  British  manafacturers' 
point  of  view. 

Th'i^  the  exports  for  the  month  reached  a  total  value  of 
£391  8.M1,  as  compared  with  £256,", I'j  in  the  previous  month,  and 
£364  562  in  Janua'V. 

The  impons  of  electrical  material,  on  the  other  hand,  have 
gradually  fallwn  off  since  January,  the  Mirch  total  being  £203,7.")!), 
aaaeainst  £217,500  mthe  previous  month.  The  re-exports  dropped 
from  i:2i2IiMn  February  toonly  £8,297  in  themonth  underreview. 

As  resjard«  exports  from  this  country,  the  improvement  in  value 
seems   to  have  been  general,  but  the  telegraphic  and  machinery 


tectiona  in  particular  show  considerable  increases,  the  lamp  sections 
remaining  practically  stationary,  and  carbon  exports  showing  a 
denline. 

Michinery  and  lamp  imports  showed  a  considerable  falling  off. 
while  cable  and  telegraphic^  imp  )rt8  were  higher.  I  nports  of 
electrical  material  from  the  U  iited  States  hav-  been  steadily  falling 
off  einee  January,  and  only  reaohed  £129,:!8l  in  value  in  the 
month  under  review.  Dutch  imports — principally  lamps — remained 
at  a  high  level,  and  French,  Italian,  and  particularly  Swiss 
imports,  increased  considerably  in  value  in  March. 

The  most  prominent  purchasers  of  electrical  material  from  this 
country  were  J. pan,  India,  Xew  Sjnth  Wales  and  France. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 

Destination  of  exports  and  country  consigning 
imports. 
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£ 

£ 

£ 

£ 

£ 

Russia,  Sweden,  Norway  and  Denmark      ... 

1,196 

3,6.'S 

47 

1.53 

285 

1.362 

4,445 

22 

19t 

32 

658 

3,636 

15,645 

Germany           

... 

... 

... 

... 

... 

... 

... 

... 

*.. 

... 

... 

Netherlands,  Java  and  Dutch  Indies 

486 

2,384 

883 

11 

32 

'28 

224 

10( 

468 

... 

158 

346 

4,794 

Belgium            

20 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

20 

France  

1,217 

800 

1^63 

175 

3(5 

21 

1,668 

1,066 

846 

69 

9  629 

17.298 

34,691 

Portugal           ...          

203 

1,260 

71 

105 

651 

537 

1 

... 

181 

1,721 

4,740 

Spain,  Canary  Isles  and  Spanish  N  Africa... 

187 

176 

269 

16 

•  >. 

... 

576 

23 

""18 

... 

4 

425 

1,694 

Switzerland,  Italy  and  Austria-Hungary    ... 

1,182 

12i 

... 

32 

2,278 

S3i 

48. 

18 

68 

4,161 

... 

9,172 

Greece,  Roumania,  Turkev  and  Bulearia    ... 

4,112 

26 

27 

... 

... 

... 

... 

15 

... 

... 

10  175 

,  14,355 

Channel  Isles,  Gibraltar,  Maltaand  Cyprus... 

137 

119 

661 

146 

... 

199 

193 

... 

•  •■ 

... 

88 

-  1,543 

U.S.A..  Philippines  an  f  Cuba           

892 

37 

•  >> 

... 

124 

1,002 

... 

18 

... 

... 

210 

2,283 

Canada  and  Newfoundland 

505 

16 

597 

1,399 

... 

166 

1,910 

16 

9.58 

... 

■A 

35 

6.605 

British  West  Indies  and  British  Guiana     ... 

19 

256 

91 

... 

745 

... 

34  3 

•  •. 

541 

1.297 

3,292 

Mexico  and  Central  America            

44 

19 

106 

79 

.•• 

27 

30 

13 

77 

21,000 

21,394 

ChUe      

329 

1,154 

f 

357 

•*> 

... 

50.  • 

1. 

30 

... 

... 

32 

2,417 

Brazil 

42 

605 

1,168 

447 

10 

163 

1,166 

38 

116 

... 

•  «. 

3.755 

Peru  and  Uruguay      

... 

.    400 

... 

40 

... 

•  a. 

37 

... 

... 

5,005 

.^486 

Argentina         

229 

2.754 

472 

251 

... 

906 

4,33- 

7,0u3 

904 

!!! 

1,'84: 

S7 

18,733 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

11 

65 

3 

266 

... 

... 

32 

433 

... 

... 

B89 

1,399 

Egypt,  Tunis  and  Morocco 

387 

539 

97 

61 

197 

1  298K 

9 

133 

196 

748 

3,663 

British  West  Africa 

73 

3,631 

2 

61 

... 

•  *■ 

!0l      fi 

lb 

178 

... 

161 

489 

0.626 

Rhodesia,  O.R.O.  and  Transvaal       

21o 

1,005 

272 

5B2 

115 

52 

62  9 

... 

63 

6-- 

... 

2,963 

Cape  of  Good  Hope 

292 

654 

8.^7 

313 

86 

261 

2  2   "= 

4,66^ 

380 

33 

851 

3.297 

13.931 

Natal 

468 

3,367 

244 

320 

86 

28 

2  009 

141 

78 

70 

54 

65 

6,92fr 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

133 

30 

40 

95 

19 

... 

... 

... 

12 

... 

7 

253 

589 

Azores,  Madeira  and  Portuguese  Africa      ... 

88 

81 

105 

67 

... 

49 

873 

... 

515 

50 

100 

1,928 

French  African  Colonies  and  Madagascar... 

... 

... 

... 

... 

... 

31 

... 

... 

... 

31 

Persia 

412 

577 

1,825 

... 

55 

11,526 

139 

17 

74 

20 

13  64". 

China  and  Siam          

961 

1,338 

2,353 

136 

... 

349 

946 

37 

486 

14 

i,25f; 

628 

8,404 

Japan  and  Korea         

532 

... 

243 

94 

... 

423 

10.072 

95 

616 

26 

27 

29,419 

41,547 

India     

3,606 

6,792 

4,64S' 

2,250 

65 

2,553 

I3  3fiil 

2,743 

2,261 

206 

2,407 

59 

40,960 

Ceylon 

198 

69 

211 

•  •• 

22 

687 

64 

1,066 

S6 

•  •■ 

557 

2,810 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak        

983 

199 

941 

132 

..• 

570 

4.094 

51 

386 

67 

16 

544 

7,982 

Hong  Kong      

49t 

413 

534 

13 

... 

... 

1,104 

10 

12 

69 

... 

... 

2,049 

West  Australia            

•  •• 

567 

239 

190 

... 

1,085 

1.822 

14 

401 

... 

173 

4,491 

South  iustralia          

1..8 

430 

614 

56 

11 

553 

2.652 

105 

31 

831 

383 

5,864 

Victoria            

886 

6.154 

1,077 

712 

12 

1,083 

9,564 

947 

1,009 

71 

836 

183 

22.533 

New  South  Wales       

376 

8.467 

1,682 

873 

68 

1,162 

10  237 

1,029 

9,967 

23 

1,0H4 

465 

38.383 

Queensland       

146 

443 

88 

145 

•  •• 

94 

1,031 

299 

45 

... 

230 

239 

2,960 

Tasmania          

4S2 

311 

97 

•  •• 

.1. 

112 

... 

... 

... 

... 

721 

New  Zealand  and  Fiji  Islands          

757 

675 

1,197 
23,893 

878 

... 

532 

3,104 

646 

469 

... 

807 
26,147 

1,066 

10,121 

Total,  £ 

21  98(1 

4  9.290 

10,608 

892 

14,914 

97,662 

23,247 

22,056 

784 

100,47i 

391,860 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Conntries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium 

France 

Switzerland      

Italy     

Austria- Hungary        

United  States 


Total,  £ 


133 

231 

11 

2,089 

... 

8,458 

546 

1,021 

1,934 

265 

... 

11.394 

525 

478 

... 

753 

... 

220 
913 

SO 

320 

270 

8,664 

630 
81 

335 
347 

138 

266 

98 

21.-. 
1,560 

648 

19,014 

116 

60 

4,906 

1,803 

1,306 

114 

6,098 

2,977 

1  030 

1,048 

1.313 

208 

12,269 

73,598 

6.831 
13,611 

1,929 

7,739 

12.231 

1,972 

13,135 

4.429 

1.973 

00,873 

74,204 

7,086 

2,468 

23 

368 

2  090 
4,829 


16,881 

13,138 

9  423 

23  787 

9,072 

129.381 


Spain,  glow  lamps,  £16  :  carbons,  £851  ;  Canada,  glow  lamps,  £20  :  arc  lamps,  £253  ;  meters,  £50  ; 
goods,  £40  ;  machinery,  £517. 


Additional  imports, 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom 


Various  countries,  mainly  as  above.. 


1,795 

62 

... 

520       ... 

873 

1.873 

... 

60      232 

2,882 


,201.982 


8,297 


Total  Exports:  .i:391,850 


Total  Be-Expoets  :  £8,297 


Total  jMi>0BT8 :  £203,769 


Note. — The  amounts  appearing  under  the  several  headings  are  classi6ed  according  to  the  Customs  returns.  The  first  and 
third  column  contains  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  tbecoontry  whence  consigned,  which  is  not  neccsisirily 
the  country  of  origfin. 
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REVIEWS. 


American  Electricians^  Handbook:  a  Reference  Book  for 
Practical  Llectrical  Workers.  Compiled  by  Tebeell 
Cboft.   London  :  Hill  Publishing  Co.   Price  12s.  6d.  net. 

The  handbook  now  before  ns  is  of  T.h&t  is  known  as 
"pocket  size,"  ihough  few  will  be  found  to  carry  such  books 
with  them  as  a  habit.  It  can  be  put  into  the  pocket  when 
it  is  desired  to  take  the  book  on  to  a  jnb,  and  we  suppose 
that  must  be  the  meaning  of  the  e.xpress-ion. 

It  consists  uf  six  sections,  running  into  709  pages,  of 
which  19  double-column  pages  are  devoted  to  the  icdex. 
This  is  a  good  feature,  as  a  complete  index  is  one  of  the 
most  important  parts  of  a  work  of  reference,  such  as  this 
book  announces  it«elf  to  be.     There  are  T92  illustrations. 

The  first  section  deals  with  fundamentals,  and  it  is  pos- 
sible that  this  part  of  the  book  is  unnecessarily  elaborate. 
Our  readers  will  acquit  us  of  any  tendency  to  belittle  tl  e 
importance  of  theoretical  knowledge  to  the  practical  elec- 
trical worker  for  whom  the  book  is  designed,  but  the 
exposition  of  somewhat  strained  h\diaulic  analogies  is  of 
very  little  value.  The  inclusion  of  3()  pages  on  the  properties 
and  splicing  of  conductors  under  "  fundamentals"  is  surely  an 
example  of  extreme  latitude  as  to  the  meaning  of  the  word. 

Somp  of  the  definitions  given  in  this  section  of  the  book 
do  not  fit  in  with  what,  in  our  time,  was  generally  taught  in 
English  technical  colleges.  One  example  will  suflice.  Re- 
sistivity is  the  resistance  of  a  centimetre  cube  of  a  metal, 
and  is  the  same  as  specific  resistance.  Mr.  Croft  says  that 
the  resistance  of  a  circular  mil-foot  is  often  called  the  res-ist- 
ivity.  We  do  not  think  it  advisable  that  authors  should 
give  meanings  of  their  own  to  words  already  in  use,  although 
Hnmpty  Dumpty  did  so  in  "  Alice  in  Wonderland." 

The  spelling  of  "  coulomb  "  as  "  columb  "  throughout  is 
probably  due  to  the  author's  patriotism. 

The  second  section  deals  with  generators  and  motors,  and 
will  be  of  considerable  use  to  practical  men  engaged  in  the 
installation  or  repair  of  this  class  of  machinery. 

The  third  section  discusses  outside  distribution,  and  the 
fourth,  interior  wirit  g.  As  in  most  American  books,  con- 
siderable space  is  devoted  to  overhead  construction  and  pole 
lines,  and  many  useful  tables,  illustrations  and  details  are 
given  of  the  apparatus  and  accessories  required  in  this  work. 
Underground  mains  also  receive  a  fair  share  of  attention, 
and  it  will  be  found  that  all  the  more  generally  used  systems 
are  discussed.  In  the  interior  wiring  section  we  are  given 
a  list  of  the  standard  symbols  adopted  by  the  National  Con- 
tractors' Association  and  the  American  Institute  of  Archi- 
tects. These  seem  very  useful,  and  are  calculated  to  save  time 
and  to  render  diagrams  and  plans  more  easily  underetood. 
We  think  some  tuch  system  of  conventional  signs  might  well 
be  adopted  in  this  country. 

We  do  not  find  any  consideration  of  the  earthing  of 
metal  conduit.  It  would  be  well  if,  in  a  future  edition, 
instructions  were  given  as  to  how  to  make  the  conduit 
electrically  continuous,  and  how  to  earth  it,  with  reasons 
why,  in  certain  cases,  this  course  is  advisable.  The  sugges- 
tion as  to  an  emergency  or  burglar  circuit  on  page  518  is 
interesting,  being  seldom  if  ever  met  with  here. 

Reference  is  made  on  page  537  to  bell-ringing  trans- 
formers, aiid  the  author  says:  "A  bell-rineing  tiansformer 
meter,  a  good  one,  will  last  for  ever."  We  are  not  quite 
sure  what  is  meant  by  this.  So  far  as  we  know  there  is 
only  one  alternating-current  meter  which  combines  a  trans- 
former for  bells  with  its  normal  functions.  This  is  of  a 
Continental  type,  and  when  introduced  into  Great  Britain 
did  not  seem  to  fill  any  felt  want.  Further,  it  is  scarcely 
in  the  bands  of  the  consumer  or  his  contractor  to  choose 
what  meter  shall  be  put  in.  That  is  the  business  of  the 
supply  authority. 

Transformers  are  dealt  with  in  Sec.  5,  and  persons 
dealing  with  suih  apparatus  will  find  much  assistance 
from  it.  We  may  remark,  in  passing,  that  in  fig.  48,  page 
631,  a  sas/i-pot  is  shown.  This  should  presumably  be  dash- 
pot.  As  in  the  earlier  section  on  outside  distribution,  much 
attention  is  given  to  overhead  work  and  the  fixing  of  trans- 
formers on  poles. 

The  sixth  and  last  section  deals  with  illumination,  but  tells 
UB  nothing  new.     We  are  rather  glad  to  see  that  the  system 


of  indirect  lighting  is  not  laboured  so  much  as  has  been  the 
tendency  in  recent  years.  A  little  diffusion  is  very  pleasant, 
but  too  much  of  it  is  very  trying. 

The  compilation  of  such  a  handbook  is  a  matter  of  con- 
siderable labour,  and,  on  the  whole,  the  author  has  performed 
it  well. 


American  Handbook  for  Electrical  Engir.eers.  By  Harold 
Pknder,  Editor-in-Chief.  London  :  Chapman  &  Hall, 
Ltd.     Price  21s.  net. 

A  handbook  is  presumably  a  cross  between  a  pocket-book 
and  an  encyclopedia.  At  any  rate,  such  is  the  impression 
one  naturally  receives  at  a  first  glance  through  the 
present  work.  It  contains  more  than  2.000  pages  of 
closely-printed  matter,  and,  as  a  reference  book  for  prac- 
tising engineers  and  students  of  engineering,  exceeds,  with 
regard  to  quantity  of  material,  anything  we  have  hitherto 
come  across  Its  editor-in-chief  is  Professor  of  Electrical 
Engineering  at  the  University  of  Pennsyhania,  and  he  has 
had  associated  with  him  26  assistant  and  associate  editors, 
all  experts  in  the  various  branches  of  which  they  treat. 
Nor  does  the  bo(  k  confine  itself  to  electrical  engineering 
only,  for  it  includes  a  great  mass  of  data  on  those 
mechanical  and  civil  details  which  are  in  any  way  related  to 
the  electrical,  and  with  which  up-to-date  electrical  engineers 
would  be  expected  to  keep  in  touch. 

The  work,  in  addition  to  being  remarkable  for  the  great 
quantity  of  matter  it  contains,  has  several  novel  features 
incorporated  with  it.  As  the  book  is  primarily  intended  for 
the  practising  engineer,  all  theoretical  discussions  have  been 
segregated  into  separate  articles,  and  only  sufficient  theory 
is  given  in  subjects  dealing  with  practical  matters  to  render 
the  context  plain.  Numerous  mathematical  tables  and 
relations  are  given,  among  which  may  be  mentioned  articles 
on  logarithms,  trigonometric  functions,  hyperbolic  functions, 
exponential  functions,  derivatives,  integrals,  indeterminate 
forms  and  equations.  The  matter  is  arranged  in  encyclo- 
f  a'dic  fashion  ;  that  is,  the  articles  are  taken  in  alphabetical 
order,  an  arra' gement  which  appears  to  us  eminently  reason- 
able in  consideration  of  the  vast  quantity  of  data  presented. 
One  plan  of  treatment  has  been  followed  wherever  po-sible, 
the  method  especially  applying  to  articles  dealing  with 
apparatus  and  machinery,  as  follows  :— («)  tieneral  descrip- 
tion and  definitions;  {b)  brief  statement  of  application; 
{c)  principle  of  operation  :  (d)  design  ;  («)  testing  ;  (/) 
performance  ;  (//)  specifications ;  (A)  installation ;  (i) 
operation  ;  (,/)  dimensions,  weights  and  costs  ;  (A-)  biblio- 
graphy. 

Cost  data  have  received  much  attention,  and  the  editor 
very  justly  points  out  in  this  connection  that  students  and 
recent  technical  graduates  are  sadly  lacking  in  even  the 
roughest  idea  of  the  price  of  apparatus  and  structures  ; 
it  is  chiefly  to  supply  a  rough  idea  of  such  costs  that  the 
cost  curves  and  figures  are  given  wherever  possible.  For 
it  is  the  hope  of  those  who  have  compiled  the  volume  that 
teachers  in  technical  schools  may  find  manv  of  the  articles 
suitable  as  bases  for  courses  of  lectures.  We  are  inclined 
to  think  that  this  desire  has  been  successfully  achieved, 
more  especially  in  the  electrical  than  in  the  mechanical  and 
civil  departments,  and  that  teachers  will  find  the  book  of 
great  help  in  preparing  lessons  which  will  contain  the  gist 
of  the  matter  under  consideration  uninvolved  by  cloying 
masses  of  by-products.  The  bibliography  at  the  end  of 
each  article  is  also  very  useful,  but  it  is  ouly  intended  to 
direct  the  reader  to  more  extended  information  in  treatises 
and  current  periodicals  and  does  not  make  any  pretence  to 
completeness. 

The  preparation  of  the  volume  has  occupied  approximately 
three  years,  and  none  of  the  plates  were  cast  until  the 
summer  of  1914.  Before  casting,  all  the  galleys  were 
revised,  and  in  some  instances  large  sections  of  the  articles 
were  re-written. 

Such  a  work,  involving  as  it  does  a  tremendous 
amount  of  labour  and  care,  it  were  almost  invidious  to 
criticise.  The  perfect  condeusing  down  of  subjects  inter- 
connected like  those  of  engineering,  so  that  nothing 
essential  is  omitted  and  nothing  superfluous  admitted,  is  a 
task  at  which  the  superman  might  very  reasonably  quail. 
And  it  is  going  far  to  say  that  this   condensing  down  has 


VoL  76.     No.  1,952,  Apbil  23,  1915.] 


THE    ELECTEICAL    REVIEW. 


599 


been  generally  done,  in  the  present  case,  with  method  and 
acumen. 

The  brevities  of  the  pncket-book  and  the  verbosities  of 
the  text- book  have  both  been  evaded,  and  the  result  is  some- 
thing that  bas  real  and  lasting  value.  Perhaps  under  the 
title  of  Electron  Theory  a  little  more  might  have 
been  given,  as  this  particular  subjr^ct  appears  to 
us,  especially  in  view  of  iis  comparative  newness 
and  its  undoubted  importance  for  the  future,  to 
have  been  unduly  condensed.  Likewise,  u  der  the 
headings  Steam  and  Thermodynamics,  a  little  fuller  explaoa- 
tion  niit;ht  have  been  supplied  regarding  entropy  and  its 
applications  and  the  entropy  chart  in  general,  and  perhaps 
a  few  typical  problems  might  have  been  briefly  worked  out. 
But  these  are  details  which  detract  little  from  the  value  of 
the  work  as  a  whole.  The  handbonk  is  well  worth  its  price, 
though  the  purchaser,  of  cou^^e,  has  to  remember  that  it 
is  written  from  the  American  point  of  view  and  agreeable 
to  the  practice  of  that  country. — W.  .1.  C. 


MAIN-LINE    SIGNALLING    ON    RAILWAYS. 


By  W.  C.  AOFIELD. 


Lahoratory  Course  in  Electrochemistry.  By  Oliver  P. 
Watts.  1914.  London  :  Hdl  Publishing  Co.  Price 
43.  2d.  net. 

This  small  volume  of  practical  methods  of  electrochemis- 
try forms  a  very  u-eful  addition  to  the  ever-increasing  bulk 
of  this  branch  of  Science.  It  is  intended  for  students  who 
have  access  to  an  up-to-date  laboratory  equipment,  and  for 
use  as  a  supplement  to  explanatory  text-books.  The  author 
opens  with  a  short  preface,  in  which  he  states  that  the 
manual  has  been  designed  primarily  for  his  classes  in 
the  University  of  Wisconsin,  but  he  hopes  that  it  will 
also  be  of  use  elsewhere.  The  introduction  contains  a  &hort 
accouat  of  the  necessary  laboratory  equipment,  based  on  the 
apparatus  at  the  disposal  of  the  author.  This  description, 
although  interesting,  is  too  brief  to  be  of  great  utility. 
Many  useful  hints  are  contained  in  this  section  of 
the  book,  but  its  undoubted  value  is  impaired  by  lack  of 
detail.  The  author  then  continues  with  the  usual  stock 
instructions  to  students,  which  are  admittedly  beneficial 
when  carried  out. 

The  experimental  part  of  the  book  is  introduced  after  this 
point.  This  section  constitutes  the  chief  feature  of  the 
manual,  and  contains  133  selected  experiments.  Each  one 
is  clearly  and  simply  described,  but  no  explanation  of  the 
-expected  result  is  given,  although  apposite  questions  are 
asked  to  test  the  student's  c  )mprehen8ion  of  his  subject. 
It  is  clear,  therefore,  that  this  manual  is  intended  chiefly 
for  students  workinir  under  tuition,  its  main  object  being  to 
induce  a  careful  analysis  of  the  results. 

The  first  experiments  illustrate  the  phenomena  accom- 
panying the  electrolysis  of  a((ueous  s  ilutioris,  which  natur- 
ally include  the  resistivity  of  electrolytes  and  errors  due  to 
polarisation.  Faraday's  law  is  clearly  elucidated,  and  is 
followed  by  a  demonstration  of  the  use  of  coulombmeters. 

The  next  pages  are  dev  'ted  to  the  mea'<ureraent  of  elec- 
tromotive force,  and  in  this  section  the  author  describes  a 
very  simple  and  cheap  form  of  p  )tentiometer,  which  is  well 
worth  copying.  Experitnents  illustrating  the  phenomena 
of  over- voltage  and  pissivity  are  included  h^re. 

The  corrosion  of  metals  is  next  dealt  with,  pree>ding  a 
description  of  the  separation  of  metals  from  alloys  and  com- 
plex s  ilutions.  There  is  also  a  very  brief  account  of 
■electrochemical  methods  of  analysis,  but  this  is  intentionally 
incom])lete. 

A  c  jusidt'rable  section  of  the  book  is  devoted  to  electro- 
plating, and  the  electro  deposition  of  pure  metals  and  alloys. 
There  are  also  numerous  recipes  for  the  colouring  of  metals. 
Thes!  are  without  doubt  of  great  interest,  but  scarcely  come 
within  the  scope  of  a  niamnl  devoted  to  electrochemistry. 

The  conckuiing  experiments  describe  the  preparation  of  a 
few  inorganic  compounds.  The  book  closes  with  an  appendix 
of  tables  and  an  index.  The  experimeits  are  copious'y 
illustrated  with  diagrams  and  curves.  The  treatment  is 
simple  but  clear  throusjhout,  and  the  book  undnubtcdly 
forms  a  very  useful  addition  to  our  electrochemical  literature, 
and  may  be  rec  immended  with  confidence  to  all  students 
^lesiring  a  general  knowledge  of  practical  electrochemistry. 


(Abstract  of  paper  read   before  the  iNSTmJTION  OF  ELECTRICAL 
Engineers  at  Birmingham,  March  Slat,  1915.) 

(^Concluded  from  page  5fi7.) 
Semi-automatic  signalling. — This  term  denotes  a  mianual 
ejstem  of  control  in  combination  with  an  automatic  signalling 
system,  by  which  signals  placed  beyond  the  limits  of  ordinary 
working  are  controlled  partly  from  a  signal-box  and  partly 
by  track-circuited  lines.  It  is  used  for  splitting  up  long  block 
sections,  the  control  from  the  signal-box  enabling  the  cus- 
tomary "  normal  danger"  system  to  be  maintained  on  steam- 
operated  railways.  The  portion  of  the  line  between  the  start- 
ing or  advance  signals  of  the  rear  and  the  home  signal  of  the 
advance  sections  is  divided  up,  and  the  semi-automatic  stop 
and  distant  signals  are  placed  in  the  most  suitable  positions  to 
suit  the  gradients.  There  are  two  ways  of  dealing  with  the 
problem,  viz.  :  — 

(a)  By  making  the  semi-automatic  signal  act  as  an  advance 
signal  to  the  rear  section,  in  which  case  ordinary  block  work- 
ing is  maintained. 

(b)  By  making  the  semi-automatic  signal  act  as  an  outer 
homo  signal  to  the  advance  section,  (see  fig. 4),  in  which  case 
the  ordinary  block  system  between  the  rear  and  advance 
signal-boxes  is  dispensed  with  and  the  traffic  is  worked  by  beU 
code-signals. 

The  latter  system  has  certain  advantages  over  the  former, 
inasmuch  as  a  train  entering  the  semi-automatic  area  is  more 
under  control  of  the  advance  signalman,  because,  in  the  case 
of  a  train  over-running  signals,  the  advance  signalman  has  , 
the  opportunity  of  stopping  the  train  by  placing  detonators  on 
the  line  in  cases  of  emergency.  Moreover,  a  bell  code  is  more 
convenient  than  a  block  system.  In  either  system  the  track 
circuits  are  divided  up,  and  in  order  to  comply  with  the 
standard  clearance  regulation  the  usual  overlap  of  a  quarter 
of  a  mile  is  provided  to  all  signals  in  the  semi-automatic  area, 
the  signals  being  replaced  to  danger  upon  the  train  leaving 
a  track<'ircuite<l  section. 

It  is  not  advisable  to  work  semi-automatic  signals  a  long 
distance  from  signal-boxes  on  account  of  the  difficulty  in 
regulating  wires  affected  by  temperature  variations;  the  signals 
are  therefore  worked  by  motors,  controlled  by  switches  on  the 
levers  in  the  signal-boxes. 

Fig.  5  shows  the  form  of  track  indicators  for  semi-automatic 
.signalling,  as  used  on  the  Midland  Railway.  In  semi-auto- 
matic signals  such  as  those  described,  a  difficulty  must  arise 
in  foggy  weather  in  getting  fog-men  to  the  distant  signals, 
and  in  order  to  safeguard  against  such  conditions  instinictions 
arc  i.ssued  that  semi-automatic  signals  must  not  be  reUed  upon, 
but  means  are  not  generally  used  to  enforce  the  instructions. 
The  case  can.  however,  be  met,  with  small  extra  expense,  by 
jiroviding  what  is  termed  a  fog  lever  in  the  signal-box  in 
advance,  which  upon  being  pulled  over  links  up  the  various 
track-circuited  sections  as  one  long  section  and  renders  it  com- 
pulsory for  the  signalman  to  low-er  the  semi-automatic  signals 
ix'fore  the  starting  signal  in  the  rear  can  be  lowered  for  a 
train  to  leave  that, section. 

Tlie  term  .semi-automatic  is  also  applied  to  signals  of  auto- 
matic-signalling inst;dhitions  where  there  arc  crossover  roads 
or  connections  with  sidings  w-orked  manually  or  by  power 
from  a  signal-box ;  but  so  long  as  the  points  are  not  used  the 
signals  continue  to  be  operated  by  the  passing  of  trains  over 
the  track-circuitc<l  lines. 

Tliis  anangenient  is  very  flexible  in  workiog  and  can  be 
adapted  to  manual  interlocking  frames  of  the  ordinary  pattern. 
the  [Kiints  being  operated  by  rodding  as  usual  and  the  signals 
I'li^trically.  the  signal  lever  when  reversed  dosing  a  contact 
in  the  .signal  circuit.  The  signal  cireuit.s  are  so  arranged  that 
when  it  is  unn<x,'essary  to  operate  the  points,  the  signal  levers 
may  be  and  are  generally  left  in  the  reverse  position ;  the 
signal  control  is  then  governed  .solely  by  the  track-circuit<^d 
lines  to  which  the  signids  apply  and  becomes  entirely  auto- 
matic, thus  enabling  block  or  lock-and-blook  instruments  to 
be  dispensed  with.  This  has  the  merit  of  enabling  existing 
signal-boxes  and  looking  frames  to  be  retaine<I,  where  ncces- 
/\\\  arises,  when  installing  automatic  signalling  on  steam  or 
(dectriHed  lines,  and  very  considerably  reduces  the  cost  of 
installation,  as  .ngainst  "scrapping"  existing  locking  frames 
and  providing  jwwer  frames  working  points.  It  thus  places 
the  reconstniction  of  signalling  systems  within  reasonable 
reach  of  railway  ounpanies  at  a  comparatively  lower  cost. 

Auiomaiir  nifinnUing. — Tlie  object  to  be  attained  by  the  use 
of  automatic  signals,  unlike  that  of  manual  blwk  signals,  is 
to  compel  a  signal  being  put  to  danger  behind  each  train  on  a 
doulile  line  of  railway,  and  cause  it  to  remain  in  fhnt  position 
until  the  train  lia.s  gone  a  certain  distance  beyond  that  signal. 
In  the  c;ise  of  single  lines  the  same  obj(x^t  is  attained,  with  the 
nddition  thnt  at  all  times  a  sicnal  governing  movements  in 
the  direction  opposite  to  that  in  which  the  train  is  moving 
must  be  displayed  in  the  danger  position  some  distance  ahead 
of  the  train. 

.•\utomatic  signalling  i.s  an  admirable  substitute  for  the 
block  system,  the  signal  movements  being  governed  by  electric 
or  pneumatic  agency,  amtrolled  by  the  pn-S-sage  of  a  train 
into,  through,  and  out  of  the  bloek  section  to  which  the 
signals  apply;  this  is  efTint^^d  by  tlie  .lotion  of  the  train  alone 
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operating  the  track-circuited  sections  of  the  lines  controlling 
such  signals,  the  ideal  arrangement  of  automatic  signals  being 
such  as  to  secure  the  maximum  capacity  for  train  movements 
over  a  given  length  of  line,  bearing  in  mind  the  effect  of 
gradients  and  curves  on  the  traffic.  Two  systems  of  auto- 
matic signalhng  arc  used',  viz.  : — 

(a)  Normally  daagear. 

(b)  Normally  clear. 

The  normally  danger  system,  in  which  the  signal  stands 
continually  at  danger  except  when  trains  are  required  to  pass 
along  the  line,  agrees  with  the  normal  position  of  a  mechanical 
or  manual  system,  and  complies  with  the  standard  practice 
iif  the  block  regulations  as  laid  down  for  traffic  working. 
After  being  placed  to  danger  by  the  train  entering  the  section, 
the  signals  remain  in  that  ixisition  untU  they  require  lowering 
for  the  following  train,  this  being  done  by  the  approaching 
train  lowering  the  signals  if  the  section  ahead  is  not  occupied 
for  traffic  in  the  s;ime  direction.  This  system  necessitates 
greater  complications  in  the  electrical  connections,  as  the 
track  circuits  have  to  be  so  arranged  as  to  lower  the  signals  in 
addition  to  replacing  them  to  danger. 

In  nonnally  clear  systems  the  entering  of  a  train  into  the 
track-circuited  section  places  the  signal  in  the  rear  to  danger. 
and  the  clearing  of  the  block  section,  by  the  passage  of  the 
rear  wheels  of  the  train  out  of  it,  resets  that  signal  to   the 


There  are  many  advantages  m  p<j\\ ci-v. orkiug  as  against 
other  methods,  as  several  sets  of  iwints  can,  if  necesaai-y,  be 
operate<l  by  one  lever,  and  more  than  one  signal  can  be 
operated  per  lever  by  the  aid  of  a  selector  arrangement,  so 
that  on  the  whole  the  total  number  of  working  levers  can  be 
very  materially  reduced. 

There  is  a  further  advantage  attained  in  relation  to  facing 
ixiints.  as  the  Board  of  Trade  requirements  in  regard  to  the 
maximum  distance  fdr  working  the  same  by  power  have  been- 
relaxe<l,  this  distance  being  extriideil  to  300  yaids  from  the- 
signal-box.  This  concession  alone  is  most  helpful  in  the  laying, 
out  and  plinning  of  works,  and  thus  recommends  itself  to- 
railway   engineers. 

The  essentia]  features  of  a  iwwer  system  are  that  the  opera- 
tion of  all  v>oints  and  signals,  etc.,  must  be  ensured,  and  that 
the  )X)ssibility  of  any  movement  not  being  completed  m-ust  be 
guarded  against. 

In  jxiwer  systems  the  locking  in  one  direction  must  be 
counter-locked  in  the  other  direction.  For  instance,  the  fact 
of  releasing  a  bolt  kx-k  on  a  ground  frame  does  not  prevent 
the  lever  effecting  the  relea.se  being  replaced ;  and  therefore  the 
lever  in  the  ground  frame  thus  released  and  working  the  points 
must  in  a  like  manner  operate  a  back-lock  on  the  lever  in  the 
signal-box.  Detection  of  signals  and  points  is,  however,  easier 
and  more  elastic  than  in  manual  systems  on  account  of  the 
absence  of  the  regulation  of  wire  connections,  and  lends  itself 


jy  ^ 


v^ 


/ 


w 


4v 


5(gTidlbo* 


/ 


f 


}f 


/ 


Track  Circuit, 


Fig.  4.— Semi-actomatic  Sigx.\lling. 


Bell  Busk  &  Gargrave: 


I     i^c•.f.l  ipie  D 


C«^«.,[  4  OTTUSt*.  £>!!"» T«a 


Sigrai  z^jfxsf.      l. 


Fig.  5. — Track  Circuit  Indicator. 


clear  position,  re;idy  for  a  following  train  in  the  same  direction 
to  approach.  Those  in  favour  of  this  system  contend  that  the 
electrical  connections  are  fewer  and  more  simple,  and  from  a 
maintenance  point  of  view  less  costly.  There  is  much  to  be 
said  in  favour  of  the  normally  clear  system,  because,  after  all, 
automatic  signals  differ  considerably  from  mechanical  or 
manual  systems,  as  they  simply  indicate  to  drivers  that  the 
section  or  sections  ahead  are  clear  and  are  an  indication  of 
the  condition  of  the  line  ahead. 

In  all  automatic-signalling  installations  there  is  the  risk  of 
trains  being  unduly  delayed  at  signals  in  the  event  of  failure 
of  the  apparatus,  in  which  case  the  signal  would  remain  at 
danger.  To  provide  against  such  a  contingency  it  is  cus- 
tomary  to    allow    drivers  to    pass  the  signal   in   the   danger 


to    overcome    many   difficulties   experienced    in    the    manual 
system. 

A  large  number  of  signal-boxes  have  been  installed  in  Eng- 
land, and  the  largest  installation  is  stated  to  be  that  at  the 
Glasgow  Central  Station  of  the  Caledonian  Railway.  It  con- 
sists of  .338  working  levers  controlling  11'2  points  and  245 
signals,  and  has  proved  its  value.  The  levers  in  the  locking 
frame,  after  being  moved  sufficiently  far  to  operate  the  points, 
cannot  be  moved  completely  over,  owing  to  a  stop  termed  a- 
"check  lock,"  which  is  electrically  removed  when  the  points^ 
have  gone  properly  over,  after  which  the  lever  is  free  to  be 
moved  over  completely.  The  mechanical  locking  of  the  tappet 
type  then  allows  the  necessary  signal  levers  to  be  pulled  over. 
If  for  some  reason  due  to  the  points  not  working  properly,  the 
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position  after  coming  to  a  stand  and  waiting  a  prescribed  time, 
as  laid  down  in  the  rules  and  regulations  of  working.  After 
starting  again  the  driver  is  allowed  to  proceed  cautiously, 
being  prepared  to  stop  at  or  before  reaching  the  next  signal. 
If  the  next  signal  is  at  clear  he  may  proceed  at  regular  speed 
until  reaching  the  next  signal  at  danger. 

Fig.  6  shows  an  arrangement  of  automatic  signals  for  one 
road  on  a  double  line  of  railway.  Single  hues  of  railway  can 
be  worked  by  means  of  automatic  signalling  instead  of  by 
train  staff  or  tablet  systems,  but  up  to  the  present  the  author 
is  not  aware  that  such  an  arrangement  is  in  use  in  this 
countrj-. 

Overlaps. — These  consist  of  an  extension  of  a  track  circuit 
from  100  to  440  yards  ahead  of  a  signal,  such  track  circuit  and 
its  extension,  when  occupied,  securing  the  signal  in  the  rear 
at  danger. 

Overlaps  are  used  to  guarantee  that  a  space  is  provided 
between  one  train,  standing  at  or  passing  a  signal,  and  an- 
other train  in  the  rear — instead  of  relying  on  the  thickness  of 
a  signal  post  to  give  protection — and  comply  with  the  regula- 
tion that  a  second  train  must  not  be  allow-ed  to  approach  the 
rear  signal  until  the  preceding  train  has  passed  at  least  a 
quarter  of  a  mile  beyond  the  governing  signal.  Thus  the 
track  circuit  between  two  signals  extends  ahead  of  the  signal, 
from  100  yards  to  440  yards,  the  length  being  regulated  to 
suit  the  gradients,  speeds,  and  cuiwes  of  the  railways,  whether 
steam  or  electrified  working  is  in  operation. 

Power  signalling. — This  is  a  means  of  operating  an  inter- 
locking system  of  points  and  signals  by  some  form  of  power 
other  than  manual,  in  which  levers  for  moving  points  or 
signals  by  levers,  rods,  and  wires,  are  supplanted  by  levers  or 
slides  which  close  or  open  valves  or  electric  circuits.  The 
levers  or  slides  are  small  and  are  placed  close  together,  so  that 
the  length  of  locking  frames  and  signal-boxes  is  at  once 
reduced,  and  they  can  be  placed  in  confined  places,  without 
disturbing  the  lay-out  of  the  roads  in  large  stations  or  yards. 


point  lever  cannot  b"e  moved  right  over,  the  signals  for  the 
particular  route  cannot  be  lowered.  A  somewhat  similar 
arrangement  is  provided  on  the  points,  and  compels  the  signal 
being  properly  placed  to  dangex  before  the  signal  lever  can 
be  restored  completely  to  its  normal  position.  The  signalman. 
is  thus  advised  of  any  failirre  due  to  the  signal  not  going  ti.« 
danger,  and  locks  up  the  apparatus  so  that  further  movements 
are  impossible. 

The  mechanism  for  operating  the  points  is  placed  outside 
the  4-ft.  way,  and  consists  of  an  escapement  beU  crank,  the 
plain  end  being  connected  to  the  stretcher  red  of  the  points, 
and  the  escapement  end  operated  by  means  of  a  slide  with  a 
projection  or  roller  connected  to  the  piston  rod.  Air  is 
admitted  to  the  cylinder  at  one  or  the  other  end  and  gives 
the  necessaiy  movement  to  the  slide  operating  the  bell  crank, 
■uhich  is  also  connected  to  the  locking  bar.  The  total  move- 
ment of  the  slide  produces  three  distinct  movement«  of  the 
mechanism;  first,  the  locking  bar  is  lifted;  secondly,  the 
points  are  moved;  and  thirdly,  the  locking  bar  is  lowered.  It 
therefore  follows  that  if  any  wheels  ai'e  on  the  locking  bar 
the  points  cannot  be  moved. 

Electrical  detectors  are  connected  to  the  tongues  of  the- 
ix)ints,  thus  ensuring  that  the  points  are  completely  set  in 
one  direction  or  the  other,  and  they  indicate  to  the  signalman 
that  the  points  are  properly  over,  by  the  clearing  of  the  sto|> 
on  the  previously  mentioned  lever  in  the  signal-box.  Thc- 
operation  of  signals  is  somewhat  on  the  same  lines,  air  bein.ir 
admitted  into  one  end  of  the  working  cyhnder  by  means  of 
pin  valves  operated  by  electro-magnets. 

In  electro-pneumatic  installations  where  the  lines  are  track- 
circuited,  illuminated  diagrams  are  iu.stalled  instead  of  th(" 
signal-box  diagrams  usually  provided.  The  roads,  points,  and 
signals  are  exhibited  on  glass  which  is  opaque  all  over  except 
the  roads.  Electric  lamps  are  placed  behind  the  roads  in  the 
diagram,  and  are  partitioned  off  in  lengths  to  correspond  witli 
the  track-circuited  sections,  and  are  so  controlled  by  the  track- 
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/■iniiit  ivhiys  as  to  be  .always  alight,  except  whou  the  circuit  is 
<i(X'ikh1  owing  to  the  presence  of  a  train  in  the  section.  When 
the  light.s  go  out  the  eignalman  is  advised,  by  the  darkened 
iKvrtion  of  the  roads,  that  the  section  is  occupied.  By  this 
iiie.-ins  the  signalmen  in  the  signal-boxes  from  which  the 
IKiints  (or  signals  in  some  cases)  cannot  be  seen,  are  able  to 
jx'rform  their  duties,  and  are  yet  able  to  cope  with  the  traffic 
.although  the  latter  is  practically  hidden  from  view.  It  also 
enables  the  signals  and  points  to  be  manipulated  with  remaik- 
iible  rapidity. 

All-electric  systeyns. — In  view  of  the  perfected  electric  motors 
i.ow  in  use,  and  the  fact  that  only^  one  kind  ^f  power  is 
i!t«irab!e,  this  system  recommends  itself  to  the  signalling 
■world  generally.  The  point  mechanism  in  all  cases  is 
opera tetl  by  motors,  and  the  signals  by  motors  in  some  types 
:ind  ksolenoids  in  others;  but  the  general  tendency  is  to  use 
motors  for  all  purposes. 

There  has  been  a  great  deal  of  discussion  as  to  the  use  of 
■"  check-lock-return-indication  "  versus  "  constant-detection." 
The  check-lock,  as  previously  described,  prevents  the  signal- 
man pulling  the  lever  in  the  signal-box  completely  over,  or 
le.storing  the  same  until  the  return-indication  has  removed  the 
l(K-k  on  the  lever,  whereas  in  constant-detection  the  lever  can 
lie  pulled  completely  over  without  having  to  wait  for  the 
letuni-indication.  This  alone  must  expedite  the  signalman's 
movements  and  enable  the  work  to  be  done  with  greater 
rapidity.  The  constant-detection  breaks  down  all  signal 
circuits  from  the  moment  the  lever  in  the  signal-box  is  moved 
from  one  position  to  the  other  until  the  points  have  been 
(>roperly  operated,  and  should  any  points  be  moved  or  inter- 
/fered  with  by  accident  or  design,  the  signal  circuits  affected 
l>y  the  position  of  the  points  cause  the  signals  to  go  to  danger, 
if  off,  OT  t<5  be  held  at  danger  as  the  case  may  be. 

A  great  advantage  of  the  constant-detection  principle, 
although  the  system  is  perhaps  more  costly  in  installation,  is 
that  it  enables  a  failure  of  detectors  to  be  easily  located,  and 
thus  eaves  much  running  about  on  the  part  of  the  signal 
fitters  and  consequent  loss  of  time.  From  experience  of 
withers  it  may  be  contended  that  this  method  is  preferable,  as 
mast  troubles  can  be  located  in  the  lever  frame  in  the  signal- 
box  instead  of  having  to  be  .sought  for  on  the  ground.  This 
perha|5s  will  appeal  generally  as  one  of  the  vital  points  of 
|X)wer  signalling,  as  electricity  Ls  doubtless  the  coming  motive 
IMwer  for  operating  points  and  signals. 

All-electric  system  with  dynamic  indication. — This  inter- 
locking system  is  a  somewhat  novel  departure  from  other 
systems  of  power-worked  installations  as  regards  the  means  of 
detecting  in  the  locking  frame  the  normal  and  reversed  posi- 
tions of  the  points,  in  order  to  make  certain  that  the  move- 
ment of  the  points  corresponds  with  the  iK)sition  of  the  lever 
in   the  signal-box. 

Ilie  .stroke  of  the  lever  is  divided  into  two  movements.  The 
first  movement  locks  all  conflicting  levers  and  operates  the 
point  mechanism ;  but  in  the  second  and  final  movement  the 
stroke  of  the  lever  can  only  be  completed  when  the  point 
mechanism  has  done  its  work  in  operating  the  points.  This 
final  movement  can  be  made  after,  and  only  after,  the  dynamic 
indication  has  been  received  certifying  that  the  operated 
function  has  assumed  a  position  coiresponding  with  that  of 
the  lever  in  the  signal-box. 

When  the  points  are  to  be  oi)erated  the  first  movement  of 
the  stroke  of  the  lever  in  the  signal-box  permits  current  t<_) 
flow  to  the  motor,  thereby  causing  the  mechanism  to  move 
the  p<iints  to  the  opposite  position  and  lock  them  in  that 
]«sition.  When  this  movement  has  been  completed,  the  circuit 
through  the  sw'itch  motor  is  automatically  changed,  the  motor 
lieing  disconnected  from  the  battery  and  connected  in  a  closed 
circuit  including  the  indication  magnet,  .'^t  the  same  time 
the,  armature  terminals  are  reversed  for  indication  purposes, 
this  leaving  the  motor  connections  in  the  proper  position  for 
the  next  operation.  The  motor  now  becomes  a  dynamo,  and 
with  the  momentum  acquired  during  the  operation  of  the 
lioint^  movement  generates  a  momentary  current  whicli 
■encrgi.ses  the  indication  magnet,  this  jiormitting  the  final 
movement  of  the  lever  in  the  signal-box  to  be  completed, 
rel_ea.sing  such  levers  hitherto  locke<l.  The  moveinent  of  the 
points  can  be  reversed  at  any  portion  of  the  ti-avel  by  (he 
operator  at  will,  and  the  lever  movement  completed  upon  the 
ixsints  assuming  a  position  corresponding  with  that  of  the 
lever,  irrespective  of  the  direction  of  the  first  movement 
made  by  the  lever. 

The  complete  point  operation,  and  tiie  final  movement  of 
the  lever,  can  be  acconinlished  in  from  2  to  2i  seconds,  the 
indicati<in  being  prnctically  instantaneous  with  the  completion 
<u  the  point  operation. 

The  indication  that  the  point.-*  have  moved  correctly  is  given 
hy  a  cun-ent  gc>nernted  bv  the  monientuni  of  the  motor,  and 
can  therefore  be  obtained  onlv  after  the  actual  operation  of 
the  point  nieclinnism,  no  additiunal  power  being  renuired  for 
the  indication  that  the  ixiints  are  pro)x;rly  set  to  allow  of  the 
required  signals  being  lowered  to  give  permission  for  a  train 
lo  proceed. 

Discussion. 
Mr  A,_  Hurst  (President  of  the  Institution  of  Signal  Engi- 
n^ra).  m  opening  the  discussion,  explained  a  fundamental 
difficultv  of  <lesi«nlng  signal  anparatu.s  which  was  due  to  the 
necessity  of  making  it  comnlv  with  conflicting  conditions 
W  hen  high  and  low  s|>ced  traffic  phased  over  the  same  i-ails. 


the  signalling  must  be  suited  to  the  requii-ements  of  the  high- 
speed traffic,  and  this  was  not  ahvays  the  most  suitable  for 
low--speed  traffic.  Ideally,  two  distinct  systems  of  signaUing 
were  required  to  suit  the  two  cases,  but  this  was  not  practical, 
and  in  consequence  the  design  of  signal  systems  resolved  itself 
into  finding  the  best  compromise.  With  regard  to  electrical 
apparatus,  the  engineer  must  not  think  that  because  his 
apparatus  w-orked  well  in  the  laboratory  it  would  also  work 
well  on  the  road,  because  disturbing  factors  were  often  found 
in  practice  which  were  not  suspected  until  failure  was 
experienced  under  actual  working  conditions.  As  an  instance 
of  this  kind  of  thing,  he  mentioned  that  if  the  engineer  in 
repairing  a  line  put  in  a  new  length  of  rail,  the  electric 
signalling  apparatus  ceased  to  operate  until  the  skin  of  the 
rail  had  been  removed. 

Mr.  A.  F.  Bound  mentioned  that  in  all-electric  signalling 
one  unit  of  energy  would  operate  from  .500  to  600  signals. 

Dr.  Kapp  demonstrated  a  model  of  the  Railophone  method  of 
signalling  and  explained  the  operation  of  the  Kapp-Kramer 
relay. 

Mr.  T.  S.  L.ASCELLES  (communicated)  said  that  enthusiasts 
for  power  signalling  schemes  fell  into  the  error  of  supposing 
that  men  could  be  reduced  to  a  negligible  quantity  and  the 
speed  of  working  vastly  increased.  The  electro-mechanical  sys- 
tem now-  being  extensively  adopted  in  the  U.S. .A.  enable  many 
of  the  advantages  of  power  signalling  to  be  obtained  without 
the  troubles  of  maintenance  and  operation  that  were  liable  to 
attach  to  power-worked  points. 

Mr.  W.  J.  Thoerowgood  (communicated)  stated  that  the 
advantages  of  track  circuits  were  obvious,  and  no  doubt 
extensive  use  woifld  be  made  of  them  in  future.  The  weak 
six)t  was  the  fact  that  there  w^ere  a  number  of  vehicles  fitted 
with  Mansell  wheels  (i.e..  wooden  block  wheels).  Such 
wheels  failed  to  operate  the  track  circuit  apparatus.  The 
difficulty  could  be  overc-ome  by  bonding  the  hub  to  the  rim. 
Tlie  use  of  sand  by  drivers  should  be  discouraged,  as  the 
accumulation  of  sand  on  the  rail  was  likely  to  introduce  con- 
siderable resistance  between  the  rail  and"  rim  of  the  wheel 
and  thus  cause  even  a  heavy  engine  to  fail  to  operate  a  track 
circuit. 

Mr.  A.  E.  Tattersau.  (conununicated)  stated  that  in  his 
opinion  the  alternating-current  .system  would  eventually  sup- 
plant the  direct-current  in  track  circuiting  in  this  country-, 
especially  in  large  installations,  for  the  following  reasons' : 
II)  It  afforded  an  economical  system  of  power  transmission, 
and  the  main  could  be  utilised  for  other  purposes  than  sig- 
nalling, such  as  power  and  lighting ;  (2)  the  question  of  track 
insulation  did  not  enter  to  nearly  such  a  large  extent  as  in 
direct-current  .systems:  (3)  extraneous  cun-ents  could  be  fully 
guarded  against  by  using  suitable  frequency  relays  or  employ- 
ing some  form  of  apparatus  embodying  the "  principle  iif 
resonance. 

Mr.  WhysaIjL  (communicated),  in  referring  to  the  author's 
statement  as  to  the  debatability  of  a  signalman  being  able  to 
attend  to  more  roads  under  jxiwer  systems  than  under  manual 
signals,  referred  to  the  fact  that  during  the  rush  hours  on  tlie 
District  Railway  98  trains  per  hom-  were  passed  through  Enrl's 
Court  Station.  Tliere  wvre  four  roads  through  this  station. 
-All  these  trains  were  signalle<l  by  one  man  operating  a  power 
frame.  A  .signalman  doing  the  same  work  with  a  manual 
frame  would  be  exhausted  towards  the  end  of  his  shift. 


TRADE    STATISTICS    OF    SIAM. 


Thk  following  figures,  .showing  the  imixirts  of  electrical  and 
similar  goo<ls  into  the  port  of  Bangkok  during  the  year  endeil 
March,  1914,  are  taken  from  the  recently  issued  official  trade 
.statistics;  the  figures  for  the  year  ended  March,  1913,  are 
included  for  purpo.ses  of  comparison  and  notes  of  any  increases 
or  decreases  are  given.  Imjwrts  stated  to  be  from  Singapore 
and  Hong  Kong  are  for  the  most  part  the  products  of  other 
countries  shippe<l  I'ia  these  two  ports. 

1912-13.     1913-14.       Inc.  or  dec. 
Ticals.       Ticals.  Ticals. 

Parts  of  lamps. — 

From  Singapore       3,000  17.000  -t-  14,000 

,,      Hong  Kong —  6,000  -f  6.000 

Hnited  Kingdom     ...  33.000  22.000  -  10.000 

C.ennany        18,000  21.000  -I-  3.000 

.,      United  States          ...  7.000  5.000  -  2,000 

..      Other  countries       ...  13,000  14,000  -I-  1,000 


Total        

73,000 

a5,ooo 

-t- 

12,000 

Liimi]s. — 

From  Singapore      

13,000 

58,000 

-1- 

45.000 

,,      Hong  Kong 

— 

33.000 

-1- 

as.ax) 

.,      ITuited  Kingdom    .. 

46,000 

Ofi.OOO 

+ 

20.000 

German  V       

67,000 

50.000 

_ 

17,000 

..      United    States 

2,000 

3.000 

+ 

1.000 

Japan 

114,000 

93,000 

21,000 

Other  countries 

15,000 

7,000 

- 

8,000 

Total 


257,000      310,000 


53,000 


602 


THE    ELECTRICAL    REVIEWo    [Vol  76.  no.  1,952,  April  23, 1916. 


1912-13. 
Ticals. 
Electrical  goods  and  apparaius. — 

From  United  Kingdom    ...  136,000 

.,      Germany       412,000 

;,      United  States          ...  37,000 

,,      Singapore      2,000 

„      Sweden          6,000 

„      Italy    14,000 

,,      Austria           — 

„      Holland         2,000 

„      France           2,000 

,,      Japan            3,000 

Other  covmtries      ...  4,000 


1913-14.       Inc.  or  dec. 
Ticals.  Ticals. 


297,000 

575,000 

155.000 

24,000 

2,000 

12,000 

5,000 

1,000 

25,000 

1,000 

27,000 


+ 

+ 
+ 


+ 
+ 


161,000 

163,000 

118,000 

22,000 

4,000 

2,000 

5,000 

1,000 

23,000 

■  2,000 

23,000 


Total        618,000   1,124,000 

Scientific  instrutnents  and  apparatus. — 

From  United  Kingdom     ...  36,000 

„      Germany       Not  92,000 

,,      Austria  ...        ...  shown  11.000 

'       Other  countries       ...  separately  39,000 


+   506,000 


10,000 
76,000 
317,01)0 
44,000 
26,000 
16,000 


4,000 
41,000 
74,000 
10,000 


Total 

Manufactures  of  brass. — 

From  Hong  Kong 
„      United  Kingdom 

,,      China 

,,      Germany 

,,      Japan 

Other  countries 

Total 
Manufactures  of  copper.— 
From  Hong  Kong  ... 

„      United  Kingdom     • 

,,      China 

,,      Other  countries 

Total 

Steam    machinery    other 

From  United  Kingdom    ... 

,,      Germany        

,,      United  States 
,,      Other  countries 

Total        

Machinery  other  than  steam. — 

From  United  Kingdom    ...  217,000 

„      Germany       60,000 

„      United  States        ...  46,000 

„      France           6,000 

,,      Other  countries      ...  66,000 


—    178,000 


469,000 
58,000 

102,000 
76,000 
12.000 
51,000 


+ 


+ 


459,000 
18,000 

215,000 
32,000 
14,000 
35,000 


489.000      768,000      +      279,000 


2,000      - 
22,000      - 

34,000      + 


129,000       58.000      - 

than    milling  and  marine. 

877,000  ,       d 

90,000 

"         26,000 

993,000 


2,000 
19,000 
74,000 
24,000 

71,000 


Total        395,000 

1         9 



Rail  locomotives. — 

From  United  Kingdom    ... 
,,      Germany 

■ 

9,000 
89,000 



Prime  movers  other  than  road 
locos.,    marine,    milling    and 
agricultural  machinery. — 

d 

98,000 

— 

From  United   Kingdom    .. 
„      United  States 

,,      Germany       

„      Other  countries 

113,000 

23,000 

6,000 

5,000 

— 

Total        

147,000 

— 

Machinery    unenumerated,    in- 
cluding detached  parts,    and 
not  including  textile  or  sew- 

<2 

o 
o 

ing  machines. — . 

From  United  Kingdom     ... 

Germany       

.,      United  States 
Other  countries 

8 

881,000 

124,000 

56,000 

33.'000 

1,094,000 

— 

Total        

.— 

Machine  belting. — 

From  United  Kingdom     ... 

Germany       

,,      Other  countries 

33,000 

22,000 

3,000 

58,000 

59,000      + 
33,000      + 
3,000 

26,000 
11,000 

Total        

95,000      + 

37,000 

Iron  and  steel  wire  manufacturi 

s.— 

From  United  Kingdom    ... 

,,      Germany        

„      Belgium         1 

,,      Other  countries 

47,000 

as.ooo 

08.000 
20,000 

49,000      + 
23.000      - 
17.000      - 
12,000      - 

2,000 
60,000 
91,000 

8,000 

1912-13. 
Ticals. 

1913-14. 
Ticals. 

Inc.  or  iec. 
Ticals. 

848,000 

669,000 

88,000 

1,000 

9,000 

336,000 
302,000 

76,000 
617,000 

44,000 

-  512,000 

-  367,000 

12,000 
+      616,000 
+       35,000 

Railway  material. — 

From  United  Kingdom 
,,      Germany 
,,      Belgium 

United  States 
Other  countries 


Total       1,615,000*  1,375,000  -      240,000 

*  Included  cars  or  trucks  for  railways  or  tramways. 
Cars  or  trucks  for  railways  or  tramways. — 

Prom  Germany        Included    165,000  — 

.,      United  Kingdom    ...       under         44,000  — 

'.,      United  States         ...        railway         8,000  — 

Other  countries      ...        material.       3,000  — 


Total        —         220,000 

Caoutchouc  manufactures,  other  than  tires. — 

From  Singapore      46,000 

„      United  Kingdom    ...  Not             41,000 

Germany        shown         14,000 

,,      Other  countries      ...  eepajately.   6,000 


Total 


Total 


258,000      101,000      -      157,000 


—  107,000 

Note  :  £1  =   about  13  ticals. 


TRAIN    DISPATCHING    BY    WIRELESS. 


In  a  paper  on  "Train  Dispatching  by  Wireless,"  read  at  the 
New  iork  Railroad  Club,  on  February  19th,  by  Mr.  L.  B. 
Foley,  supermtendent  of  telegraph,  telephone  and  wireleee,. 
Lackawanna  Eailroad,  New  York,  the  iollowing  statements- 
were  made ;  — 

■'  The  wireless  apparatus  aboard  the  train  is  of  one  kilowatt 
rating,  and  similar  in  principle  and  operation  to  that  at  the 
fixed  stations.  The  motor-generator  on  the  train  is  operated  on 
thirty  volts  direct  current  from  the  car-lighting  generator^ 
which  carries  on  its  hne  a  set  of  storage  cells.  This  motor- 
generator  draws  about  forty  amperes,  and  provides  50U-cycle 
alternating  current  at  250  volts  for  the  radio  transmitter,  in- 
cluding a  ten-unit  quenching  gap,  three  glass-jar  condensers 
of  .002  inicrofarad  each,  and  the  u.sual  radio  frequency  trans- 
formers,   'ihe  antenna  current  is  about  thirty-five  amperes. 

"We  can  communicate  from  a  moving  train  to  a  fixed  station 
a  distance  of  130  miles.  Owing  to  the  low  antenna  of  the 
passenger  cars,  we  have  not  as  yet  been  able  to  transmit  a 
greater  distance  from  the  train,  but  are  able  to  receive  mes- 
sages on  the  train  from  a  fixed  station  at  a  distance  of  200 
iiiiies.  On  the  train  the  aerial  or  antenna  is  formed  of  phos- 
phor-bronze w'ire  arranged  in  four  rectangles,  one  on  the  roof 
of  each  of  the  fom-  fcirward  cars  lengthwise,  with  an  additional 
wire  lengthwise,  and  all  parallel  with  the  top  of  the  car,  each 
rectangle  being  carried  on  porcelain  insulators  at  the  corners 
and  centre  of  each  car,  with  wire  link  connections  between  the 
cars.  The  wires  clear  the  top  of  the  cars  about  eighteen  inches, 
being  lo\v  on  account  of  bridges  and  overhead  interferences; 
therefore  the  radiating  power  is  limited.  The  lead  is  taken 
from  the  middle  of  the  train  antenna  through  the  inside  of 
the  car,  near  the  roof,  into  a  comparttiient  two  by  four  feet, 
which  contains  the  wireless  telegraph  apparatus  and  the 
operator. 

"The  require<l  voltage  was  obtained  from  the  train-lighting 
system,  and  after  the  first  trip  on  the  train  it  was  found  that 
tile  operation  of  the  train  installation  did  not  in  any  w-ay  inter- 
fere with  the  track  signals.  The  speed  of  the  train,  or  its 
change  of  direction  while  en  route,  does  not  have  any  effect 
on  the  transmission  or  reception  of  signals,  and  communication 
to  and  from  the  train  is  not  retarded  while  the  train  is  passing 
through  tunnels. 

"  The  train  radio  service  has  been  used  for  various  purpoees. 
such  as  reporting  the  number  of  passengers  on  board  destine<T 
to  connecting  lines,  for  providing  additional  cars,  or  cutting 
out  cars  at  divisional  points,  or  ordering  an  ambulance  at  next 
train  stflp  for  persons  taken  ill  on  the  train.  Commercial 
telegrams  for  passengers  are  handled.  In  one  instance  a  tele- 
gram was  filed  by  a  pa&senger  on  the  train  for  a  resident  in 
the  city  of  Scranton,  the  message  transmitted  to  destination, 
delivered,  and  the  reply  received  by  the  sender  in  twenty 
minutes. 

"The  wireless  telegraph  can  be  depended  on  between  fixed 
stations,  and  between  moving  trains  and  fixed  stations.  There 
are  many  uses  for  the  wireless  telegraph  in  railroad  train 
operation.  It  enables  the  dispatcher  to  communicate  direct 
with  the  train,  and  train  orders  can  be  transmitted  as  accu- 
rately and  reliably  as  by  telegraph  or  telephone.  The  wireless, 
together  with  a  selective  device,  can  also  be  used  for  setting 
signals  at  distant  points. 

"The  wireless  telegraph  serves  as  an  auxiliary  method  of 
communication,  in  addition  to  the  telegraph  and  telephone,  in 
the  event  of  interruntion  to  wire  facihties.  and  has  nlrendy- 
proved  its  practicability  and  efficiency  under  such  conditions. 
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nob  only  between  fixed  stations,  but  also  between  a  moving 
train  and  fixed  stations,  and  the  results  obtained  by  the 
Lackawanna  during  the  past  year  have  been  valuable  in  many 
ways.  It  is  the  uoaipany's  intention  to  extend  the  service  over 
the  entire  system. 

■■  We  have  not  found  it  necessary  to  go  outside  of  our  own 
organisation  to  obtain  operators  that  can  handle  wireless 
equipment  and  wireless  messages.  Our  wireless  office  at  each 
divisional  p<->int  is  located  within  a  few  feet  of  the  dispatcher's 
office;  and  in  the  event  of  total  wire  failures  on  any  part  of 
the  road,  the  wireless  is  immediately  resorted  to,  operators  at 
divisional  headquarters  being  instructed  to  Usten  for  a  period 
of  five  minutes,  and  if  no  one  is  calling,  then  to  call  the 
nearest  wireless  station  for  a  period  of  five  minutes.  This 
results'  in  the  various  stations  getting  into  communication  with 
each  other  in  a  very  few  moments.  We  no  longer  fear  sleet 
storms,  which  are  becoming  more  frequent,  and  which  anni- 
hilate pole  lines  of  the  strongest  construction. 

"The  fact  that  we  are  obliged  to  carry  a  telegraph  operator 
on  each  train  equipped  with  wireless  telegraphy,  or  employ  a 
trainman  that  is  a  telegrapher,  led  us  to  take  up  the  develop- 
ment of  the  wireless  telephone.  We  have  obtained  some 
favourable  results,  having  talked  from  a  fixed  station  to  a 
moving  train  a  distance  of  fifty-three  miles." — Telegraph  and 
Telephone  Age. 

[ITie  Lackawanna  installations  were  described  in  our  issue 
of  March  20th,  1914.— Eds.  Elec.  Eev.] 


EUROPEAN    MARKETS    FOR    ELECTRICAL 
SUPPLIES. 


The  following  are  extracts  from  certain  reports  which  have 
recently  been  collected  by  the  American  Government  from 
Consular  Officers  in  various  centres  for  the  benefit  of  the 
electrical  manufacturing  firms  in  the  United  States.  The  main 
portions  of  these  reports  have  not  been  published,  but  are 
being  reserved  for  inspection  by  American  firms. 

GliEECE  (SALONIGA).— Recent  political  changes  which 
have  brought  Macedonia  under  the  control  of  a  people  imbued 
with  progressive  ideas  constitute  a  factor  favourable  to  the 
extension  of  trade  in  modern  technical  appliances  of  all  kinds. 
Salonica,  the  commercial  centre  of  Macedonia,  is  the  only  city 
in  the  Province  which  at  present  has  an  electrical  plant.  Cur- 
rent is  generated  by  three  crude  oil  engine  sets,  which  have  a 
current-producing  capacity  of  2,400  h.p. 

A  Belgian  company  operates  the  local  power  plant,  as  well 
as  the  tramway  and  municipal  lighting  systems.  (The  cars 
used  on  the  tramway  were  built  by  a  well-known  American 
concern.)  In  the  past  nearly  all  of  the  company's  electrical 
supplies  have  been  imported  from  Belgium.  As  the  trade  of 
that  country  is  now  paralysed,  it  would  seem  an  opportune 
time  for  manufacturers  to  place  themselves  in  commu- 
nication' with  this  firm.  In  Salonica  electricity  is  used 
less  than  other  agents  for  illuminating  purposes,  candles, 
petroleum,  and  gas  predominating.  There  can  be  noticed, 
however,  a  steady  increase  in  the  employment  of  modern 
methods  of  lighting;  shops,  cafes,  hotels,  and  some  of  the 
newer  residence.?  have  electrical  installations,  and  a  slight 
gain  is  evident  in  the  use  of  electric  bells  and  private  tele- 
phones. Salonica  has  no  public  telephone  service ;  it  is  thought 
that  if  such  service  is  installed  it  will  probalily  be  undertaken 
either  by  the  Government  or  under  strict  Government  super- 
vision. The  European  war  has  brought  all  loc;il  construction 
woi'k  to  a  standstill,  and  until  more  normal  conditions  prevail 
there  will  be  little  opportunity  for  large  sales  of  electrical 
materi.'ils  in  this  district.  This  state  of  affairs,  however,  should 
not  deter  manufacturers  from  taking  an  immediate  interest 
in  (his  market  and  from  bringing  their  products  to  the 
attention  of  the  prospective  buyers.  Entering  into  considera- 
tion arc  telephones  and  all  construction  materials,  wire  and 
cable,  arc  lights,  eleotric  lamps,  ceiling,  wall,  and  stand  fix- 
tures of  inexpensive  material,  wiring  supplies,  bell  systems, 
annunciators,  and  novelties,  constructed  for  a  minimum  of 
220  volte,  direct  current.  Local  dealers  in  electrical  materials 
have  imrvirted  in  the  past  from  Germany,  Belgium,  and 
Austria-Hungary,  but  are  willing  to  purchase  from  America 
provided  the  terms  offered  are  as  favourable  as  those  of  Euro- 
pean manuf.ncturers.  No  special  electrical  apparatus  is  in 
demand  here,  but  some  dealers  have  expressed  a  desire  to 
place  upon  this  market  a  line  of  electrical  novelties,  such  as 
curling  irons,  toa.sters,  hot  plates,  and  sadirons,  all  of  which 
are  not  well  introduced  as  yet.  A  concession  has  hcfri  grantetl 
recently  to  a  group  of  English  capitalists  to  construct  an 
electric  pl-int  capable  of  developing  fifl.OOO  candle-power  at 
Cavalla,  the  Macedonian  city,  ranking  next  to  Salonica  in 
importano^i  'nie  jilant  is  to  be  owned  and  operated  by  tlio 
company,  hiit  the  municipality  reserves  the  right  to  purcha.se 
the  inst.nlHtion  at  any  time  after  ten  years'  operation. 

The  religious  comiminity  of  Mount  Athoa,  Macedonia,  is 
contemplating  giving  a  franchise  to  a  Greek  .syndicat*  to  install 
an  electric  light  plant  at  that  place.  Still  another  town  in 
Mac^Ionia  is  considering  the  erection  of  an  electric  light  and 
power  phnt.  but  the  plans  therefor  have  not  yet  matured. 
Hydro-electric  development  has  not  yet  been  attempted  in 
Macedonia.    Several  spinning  and  flour  mills  are  operated  on 


a  small  scale  by  simple  hydraulic  power.  It  has  been  estimated 
by  engineers  ttiat  watertdlls  in  Macedonia  are  capable  of  pro- 
ducing a  total  hydraulic  force  of  •.^U,OUU  H.P.,  while  only  4,140. 
H.F.  are  now  being  used,  \\hen  economic  and  political  condi- 
tions in  the  country  are  dennitely  adjusted  the  hydraulic 
energy  now  going  to  waste  wiJl  aoubtiess  be  directed  into 
commercial  channels.  Most  of  the  mill-owners  aie  not  now 
inclined  to  install  electrical  machinery,  which,  they  claim,  is 
unnecessary  and  expensive.  One  or  two  millers,  how-ever, 
have  exi^ressed  the  opinion  that  hydro-electric  machinery  could 
be  profitably  employed.  Firms  seriously  contemplating  the 
introduction  of  electrical  goods  in  this  district  could  not  do 
better  than  send  thoroughly  competent  representatives,  who 
speak  French,  to  consider  the  situation  at  first-hand.  The  next 
best  method  of  entering  this  market  is  through  con'espond- 
ence,  descriptive  literature,  etc.,  in  French.  Importers  prefer 
quotations  c.i.f.  Salonica.  Under  normal  conditions  terms 
would  be  part-cash  with  order — sufficient  to  cover  freight  and 
expenses — and  the  balance  cash  against  documents  on  arrival 
of  merchandise. 

SCOTLAND  (GLASGOW).— There  is  at  present  an  unusual 
opportunity  for  the  sale  of  electrical  scientific  instruments  in 
Glasgow,  due  to  the  fact  that  in  the  past  nearly  all  such  instru- 
ments were  imported  from  the  Continent.  The  same  may  be 
said  of  tungsten  filament  lamps  which,  prior  to  the  war,  came 
principally  from  Germany  and  Austria.  The  supply  of  tung- 
sten on  hand  is  said  to  be  all  but  exhausted.  Another  product 
that  is  alTected  by  present  conditions,  and  one  that  offers 
American  manufacturers  an  excellent  opening,  is  the  arc  hght 
carbon  electrode.  Owing  to  the  elimination  of  Continental 
ojmpetition,  the  local  selling  price  of  carbons  has  risen  175 
per  cent.  There  is  only  one  firm  manufacturing  carbons  in 
this  country  at  present,  and  the  Government  has  first  claim 
on  its  output.  The  carbon  that  had  the  largest  sale  before  the 
war  was  the  product  of  an  Austro-German  firm.  This  elec- 
trode was  very  popular  for  all  purposes,  and  little  other  was 
used  in  this  country  owing  to  its  low  price.  American  carbons, 
it  is  said,  have  not  been  well  regarded  here.  They  are 
reported  to  be  good  and  bad  in  parts,  like  an  imperfect  pencil, 
so  that  the  arc  lamp  bums  satisfactorily  until  a  bad  section  of 
the  electrode  is  encountered,  when  the  light  splutters  and  goes 
out.  A  satisfactory  carbon  at  a  fair  price  wll  always  find  a 
profitable  market  here. 

SPAIN  (MADRID).— There  is  in  Madrid  a  strong  demand 
for  electrical  goods,  accessories  and  supplies  of  all  kinds,  and 
it  is  believed  that  practically  every  article  in  this  line  can  be 
sold  here — but  not  on  the  terms  usually  asked  by  American 
exporters.  The  Spanish  merchant  has  been  accustomed  to  at 
least  90  days,  and  he  will  not  trade  on  any  other  basis.  For 
example,  a  Madrid  concern  recently  sent  its  representative 
to  the  American  Consulate  relative  to  a  transaction  in 
electrical  supplies  that  had  been  started  by  this  office, 
and  which  involved  a  fairly  large  amount.  The  entire  negotia- 
tion fell  through  because  of  the  .\merican  exporter's  insistence 
for  cash  against  documents.  The  Madrid  merchant  stated  to 
the  Consul  that  he  still  had  some  German  stock  on  hand ; 
that  he  would  use  it  until  it  was  exhausted ;  and  that  he 
would  then  clo.se  his  shop  until  the  war  was  over  and  Ger- 
many again  entered  the  market.  This  attitude  is  general  ia 
the  Madrid  district. 

SP.AIN  (ALMERIA).— .\  canvass  of  the  leading  dealers  in 
electric  light  accessories  at  .Mmeria  discloses  the  fact  that, 
although  general  stocks  are  in  no  way  depleted  as  yet,  such 
articles  as  bulbs,  wires,  wall  switches,  and  lamp  supports  arc 
not  being  supplied  with  any  degree  of  promptness  by  Spanish 
dealers  or  by  the  foreign  firms  that  heretofore  have  monopo- 
lised this  trade.  Almeria  is  a  seaport  of  50,0(X)  inhabitants;  it 
has  good  wat'^r  communication  with  the  other  ports  of  Spain, 
but  lack.s  direct  service  with  the  United  States  and  some  coun- 
tries of  Europe.  Tlie  local  consumption  of  imported  articles, 
excepting  certain  clas.scs,  is  insufficient  to  warrant  direct  trade 
therein,  it  being  more  advantageous  for  local  merchants  to 
order  foreign-made  goods  from  importers  locate<l  at  Barcelona 
or  Madrid,  who  offer  much  more  attractive  terms  than 
American  exporters,  and  are  in  position  to  quote  prices  c.i.f. 
.'Mmeria.  The  latter  fact  is  an  important  consideration  with 
the  local  dealers.  In  view  of  the  present  inability  to  draw  all 
electrical  supplies  from  the  usual  sources,  it  is  believed  that 
there  is  now  an  opportunity  here  for  placing  .Xmerican  goo<ls. 
For  the  reasons  already  set  forth  it  is  thought  that  the  best 
plan  to  reach  this  trade  might  be  to  designate  a  general  agent 
in  Barcelona  or  Madrid,  whose  salesmen  could  cover  this 
district. 


Mefrojtolitan    A.ssociafion   of    Elprfrie    Trnimvaj 

Mnnatmrs. — A  meeting  of  tho  itiPmhcrR  of  thin  A'oocmtinn  was 
held  on  the  Ifith  inB^.,  at  the  Mnnioipol  and  Connty  CInb.  White- 
hftll  Cin»'t.  \Vhi*phnll.  S.W.,  w*ien  thprp  wpre  prpppnf-  MpuBrp. 
TT"m»n>-  (  RftBt  Hsml  --bBfrniB".  F-'U  fr,  n.O.)  ^^■h^fi«M  fL  yton), 
M"fF»t  (Went  Tl^m)  lUrvpv  (Hfr-ri1)  Stokes  (B'slpy).  M'ckinnon 
(Ij  U.T.'*,  and  GooHver  (Cr^y^on),  hon.  R'croturv.  L^'tfrR  »rd 
f^leeraniR  of  rt^rt^f  «*•  inabilifr  fn  a't^nd  wp^p  rrpirpH  from 
Mprrtr.  BrnfP  (LOC.V  Mnrrnv  fWaUhomRtow;.  W'illifttno  (Fri'hl, 
PoH  and  Han'm^nd  (M  E.T.),  Ma»on  (S  nth  Met.),  and  Birkett 
(Sonthend-on-Sea), 
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INDIAN    NOTES. 


[From  our  Special  CoRREsroxDENx.] 


The  IVor  and  Electrical  Contractors.— Whether  due  to  the 
c<)nsequences  of  the  war  or  other  causes  cannot  be  defined, 
but  a  good  few  small  electrical  contracting  firms  in  Bombay 
and  Calcutta,  and  elsewhere  through  India,  have  gone  bank- 
rupt or  disappeared  within  the  last  six  months.  Factors  and 
commission  agents  at  home  take  serious  risks  in  doing  busi- 
ness dii-^ct  with  small  firms  and  bazaar  contractors,  unless 
their  bona-fides  are  established  beyond  doubt.  Even  doing 
such  business  through  banks  is  not  entirely  satisfactory,  as 
very  often  consignments  are  refused  and  thrown  back  on  the 
home  buyer,  who  often  has  to  dispose  of  his  goods  in  India 
at  a  severe  loss  rather  than  have  them  returned.  Now  that 
German  and  .Austrian  goods  are  no  longer  procurable,  manu- 
facturers at  home  may  expect  all  sorts  of  inquiries  from 
Indian  "firms"  of  high-sounding  name,  but  before  doing 
any  serious  business  it  would  be  well  ti>  have  payment  in 
advance.  These  remarks  apply  only  to  comparatively  small 
firms  of  short  standing — there  are  many  old-established  firms 
whose  integrity  is  beyond  reproach,  and  whose  business  has 
been  built  up  on  a  sound  basis. 

Metal  Lamps.— The  very  unwise  game  of  "  beggar  my  neigh- 
bour "  is  being  played  just  now  by  finus  from  whom  one 
would  expect  better  in  connection  w'ith  the  sale  of  metal  fila- 
ment lamps  Three  such  firms  have  offered  to  deliver  on  rail 
'MO  miles  from  Bombay  or  Calcutta,  40-watt  2-20-volt  lamps  at 
one  rupee  per  lamp  in  quantities  above  one  thousand.  In  the 
face  of  increased  importing  charges  one  wonders  how  it  can 
be  done,  and  if  it  pays. 

The  Mails. — Mails  to  India  now  take,  instead  of  the  usual . 
II  days  to  Bombay,  about  '21  days,  or  even  more.  This  is  not 
to  be  wondered  at.  nor  do  people  cximplain ;  in  fact,  consider- 
ing the  position  in  the  Suez  Canal  and  round  the  southern 
coast  of  England,  it  is  surprising  that  we  get  our  mails  with 
the  regularity  that  we  do.  .\  giiod  many  home  finms  make 
a  habit  of  sending  duplicate  letters  by  following  mails  from 
home,  which  seems  to  be  a  .sound  practice. 

Fewer  Catalogues  with  Fuller  Details  Recommended.— 
Firms  in  America  are  inundating  India  with  business  circulars 
and  lists,  and  electrical  firms  especially  are  busy  in  this  direc- 
tion. Both  English  and  .American  firms  make  the  same  mis- 
take in  common,  namely,  they  do  not  give  sufficient  parti- 
culars as  to  prices,  discounts  and  deliverie.'^.  It  w'ould  save 
money  in  postase  and  printing  if  fewer  catalogues  and  lists 
were  "sent  out  giving  better  selling  particulars  and  lowest  rates 
f.o.b.  home  ports,  or  c.i.f.  India,  to  a  select  number  of  serious 
firms,  whose  names  can  be  found  in  any  universal  directory. 


NEW    PATENTS    APPLIED    FOR.    1915. 

(NOT   YET   FUBLISHKD). 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &i  Co.. 
Electrical  Patent  Agents,  285.  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford. 


5,168.  "  Magneto  ignition  for  internal-combustion  engines  of  motor  vehicles 
and  the  like  engines."     J.  W.   T.  Cadetx  &  C.  PERCY.     April  6th. 

5.174.  "  Microphone."  E.  M.  C.  TiGERSTEDT.  April  6th,  (Convention  date. 
April   9th,  1914,  Germany.)     (Complete.) 

5.175.  "  Mrigneto  ignition  for  internal-combustion  engines  of  motor  vehicles 
and  the  like  engines."    J.  W.  T.  Cadett  &  C.  Percy.     April  6th. 

5,184.  *'  Electric-light  systems  more  particularly  adapted  for  vehicles." 
R.  Boscii  (firm  of).  .April  6th.  (Convention  date,  June  8th,  1914,  Germany.) 
(Complete.) 

5.200.  "  EleL'tro-magnetically-operated  devices."  E.  T.  R.  Murray  &  G.  F. 
SucTTEu.     April   6th. 

5.201.  "  Circuit  breakers,  current  limiters,  excessive  current  indicators,  and 
the   like  for  electric  circuits."     E.  T.  R.  Murray  &   G.  F.  SlioTTER.     April  6th. 

5,224.  **  Electrically-operated  reversing-mechanism  for  planing  machines  and 
the  like."     R.  McK.  Robertson  &  J.   Lennox.     April  7th. 

5.260.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co..  Ltd., 
N.  Shuttlewobth,  &  G.  M.  Brown.     April  7th. 

5.261.  "  Device  for  testing  the  actual  available  working  current  in  electric 
batteries  or   cells."     A.   A.   Lyon.     April   7th. 

5,292.  *'  Cord  grips  for  electric-Iamp  holders  or  other  electrical  fittings 
wherein  grip  cords  are  employed."     R.  Wheeler.     April  8th. 

5.307.  "  Electro-magnetic  switches."  British  Thomson-Houston  Co.,  Ltd. 
(April  8th.)     (General   Electric  Co.,   United  States.) 

5,319.  "  Process  of  and  apparatus  for  adjusting  electricity  meters."  O.  T. 
Eiathv.     April  8th.     (Convention  date,  April   9th,  1914.  Germany.)     (Complete.) 

5..323.     "  Miners'  electric  safety  lamps."     J.  G.   PATTERSON.     April  8th. 

5,342.  "  Receiving  arrangement  for  wireless  telegraphy."  GeS.  Fur  DrIHT- 
LOSE  Telegkaphie  m.b.H.  April  9th.  (Convention  date,  April  9th,  1914,  Ger- 
many.)     (Complete.) 

5,351.  "  Electrically-heated  hot-air  syringe  for  dental  or  surgical  use." 
J.    M.    Vaigihn      April  9th.     (Complete.) 

5,371.  "  Manufacture  of  electrical  condensers."  Marconi's  WirEIESS  TbLE- 
GKAPii  Co.,  Ltd.,  &  C.  Mitchell.     April  9th. 

5,373.  "  .Method  of  and  means  for  amplifying  electric  potential  variations." 
British  Thomson-Houston  Co.,  Ltd.  April  9th.  (General  Electric  Co.,  United 
States.) 

5,385.  "  Intercommunication  telephone  systems.'*  iNTERNATlONAt  ElbCTRIC 
Co.,  Ltd.,  R.  G.  le  Noir,  &  E.  Funcius.     April  9th.     (Complete.) 

5,395.    "  Electric  batteries."     H.  G.  C.  Thofehrn.     April  9th.    (Complete.) 

5,412.     "  Electric   lamps  and   holders   for   the    same."     T.   Smith.     April  10th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obt.'tine'l 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  an^  at 
Liverpool   and   Biadtord;   price,   post  free,   9d.    (in   stamps). 


The    Dominions    Royal    romniission. — The  fourth 

interim  report  of  the  R^yal  Commission  on  the  natural  resonrcee, 
trade,  &o  ,  of  ths  D  iminions  wa'  recently  issued  ;  the  CommisBion 
had  reached  Xewfoundlard  and  Eastern  Canada  when  war  broke 
oat,  and  the  members  were  recalled,  and  the  Commiesion  decided 
to  suepend  its  nittines  nntil  peace  was  concluded.  The  report 
points  out  that  British  manufacturers  make  no  orpranised  bid  for 
the  trade  of  Newfoundland  and  the  Maritime  Provinces  of  Canada, 
which  has  be^n  largely  captured  by  the  United  S  ate.",  but  could 
probably  be  recoversd.  The  importance  of  Newfoundland  as  a 
cable  centre  is  emphasised,  and  the  report  snggests  that  when 
existing  concessions  for  landing  rights  come  to  be  renewed  or  new 
ones  are  sought,  the  Colony  should  consult  with  the  Governments 
of  Canada  and  Australafia,  as  well  as  wi*  the  Imperial  Govern- 
ment, before  a  decision  is  reached.  A  cable  and  landlines  con- 
necting St.  John's  with  Canso  bslong  to  the  G  ivernment  of 
Newfoundland,  and  may  form  part  of  a  future  State- controlled 
route  between  the  United  Kingdom  and  Canada.  Tbe report  states 
that  the  island  erj  lys  excellent  facilities  for  oommnnioation  by 
cable  at  cheap  rate«  with  Great  Britain  and  Canada,  though  there 
are  certain  anomalies  that  need  rectifioatiin.  There  is  also  a 
wireless  service  in  operation  between  the  United  Kingdom  and 
Newfoundland,  and  several  coastal  stations  have  been  erected. 

Liverpool  and  District  Eleetrital  Masters"  Asso- 
ciation — A.  very  successful  informal  evening  of  this  Association 
was  held  at  headquarters  on  Wednesday,  14th  inst.  As  a  good 
number  of  the  members  of  the  Association  are  with  the  Colours 
the  attendance  was  not  as  heavy  as  usual,  but  the  occasion  gave 
the  company  an  opportunity  of  expressing  their  appreciation  of 
the  patriotism  of  the  members.  The  principal  toast  was  "  Absent 
Members  at  the  War,"  and  it  was  heartily  received,  Qaite  a 
feature  of  the  evening  was  a  stirring  f-peech  by  Sergt.  A.  B. 
Gregson  (Lane.  Fortress  Royal  Engineers),  the  chairman  of  the 
Association, 

Zeppelin  Raid  and  Li»liting.— As  a  result  of  the  air- 
ship raid  on  the  N  E.  Coast  last  week,  several  cities  were  suddenly 
deprived  of  electric  light  for  a  time,  and  much  inconvenience 
resulted.  At  Newcastle  both  electric  lighting  and  tramway 
services  were  suspended  ;  at  Y  )rk  the  electric  lighting  supply  was 
cut  oS  for  a  time,  and  in  Leeds  and  Hull  similar  precautions  were 
taken,  but  the  tramways  were  apparently  not  seriously  interfered 
with. 


X913. 

29,622.    Elecikic.al  Resistances.    J.  Collinson.     December  23rd.     (July  17th, 
1914.) 


X9X4. 

4,017.    Electric  Heaters.      J.  R.   Quain.     February  16th. 

4,131.    Train  Electric  Co.ntrol  Svstems.      B.  Starie.     February  17th. 

4,542.  Electrically-driven  Pendulum  Contact-makers  and  Breakbrb  por 
the  Control  of  Current  for  Electro-medical  purposes.  E.  E.  Greville 
February  21st.     ((.Addition  to  11,274/13.) 

4,758.  Electric  Lamp  Stand.  F.  W.  Golby  (Wizard  Electric  Lamp  Co.). 
February  24th. 

G.424.  Electrically-operated  Steering  Gear  and  .Analogous  Apparatus. 
\V.    H.  -Scott.       March    13th. 

7,218.  Electrical  Impulse  Transmitters  and  the  like.  Betulander  Auto- 
n-atic  Telephone  Co.   &   G.    H.   Bryant.     March   21st. 

7,311.  Means  for  supporting  Electric  Incandescent  Lamps.  G.  Weissmann. 
March   23rd.     (March  31st,   1913.) 

7,561.  Shock-absorbers  for  use  with  Electric  Lamps.  M.  Camillerapp. 
March  25th.      (April   1st,    1913.) 

7,907.  System  of  Operating  Electric  Control  Mechanisms  por  Printing 
Telegraphs  and  the  like.  Western  Electric  Co.  (Western  Electric  Co.). 
March  28lh. 

7,974.    Telephone  Transmitters.      C.  H.  Pritchard.     March  30th. 

8,526.    Electrical  Indicating  .Apparatus.      H.  M.  Harding.    April  4th. 

9,0G5.  Method  and  means  for  Protecting  Apparatus  on  Alternating-cuk- 
KENT  systems.      .\.  G.  Collis   and  Crompton  &  Co.     April  9th. 

9,213.     Electric  Cooking  Ovens.      I.  T.  Negus     &    L.  Negus.      April  14th. 

10.516.  Electric  Safety  Control  Apparatus  for  Stea.m  Engines  and  otber 
prime  .movers.      R.  Campbell.    April  28th. 

20,132.  Electric  Resistance  Conikollers.  A.  H.  Curtis,  —  Maclcley,  and 
Igranic   Electric    Co..   Ltd.     September  24th. 

20,308.  Apparatus  for  Converting  Electric  Currents.  Ester  &  Co.,  Ltd., 
and  A.  P.  Strohmenger.     September  29th. 

2.'!,495.     Electric  Resistance  Furnaces.     G.  Gmiir-Zehnder.     December  Srd. 


191S. 

767.  Door  Lock  and  Contact  for  Electric  Elevators.  H.  P.  lIcColl. 
January    18th.     (January  23rd,   1914.) 

1.376.  Electric  Cooking  Ovens.  I.  T.  Negus  &  L.  Negus.  January  28th. 
(Divided   application   on  9,213/14,    April  14th.) 

1,869.  Vapour  Electric  Devices.  S.  W.  Farnsworth  &  O.  P.  Schuster. 
February  5th.     (February  6th,   1914.) 
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As  we  have  suggested  already  in  discussing  the  future 
electrical  position  in  Russia,  a  great  deal  may  depend  upon 
the  attitude  that  the  Russian  Government  assumes  in  regard 
to  the  (ierman-owned  electrical  concessions  and  undertakings 
that  have  been  operating  for  some  years  to  the  tioancial 
benefit  of  Germany  from  an  investment  point  of  view,  and 
to  the  commercial  and  engineering  advantage  of  that  Empire 
by  providing  orders  for  electrical  machinery  and  apparatus. 
A  number  of  years  ago  I'ritish  commercial  engineers  and 
financiers  spent  no  end  of  money  and  time  upon  negotia- 
tions to  secure  for  this  country  concessions  of  first-rate  im- 
portance in  Russia,  but  for  various  reasons  they  were  not 
successful.  In  those  days  it  was  not  for  want  of  trying 
that  we  failed  to  secure  both  concessions  and  contracts  lor 
British  firms.  There  can  be  little  doubt  that  one  of  the 
/most  potent  of  the  adverse  influences  that  were  at  work  was 
that  exercised  by  German  electro-financial  concerns,  and  as 

639  i^ihe.  Russian  Government   pursues  its   inquiries   into   the 
640 

640 


605 
606 
607 

r.09 

610 
611 
r,l3 
614 
614 
6ii; 
62:i 
62.- 
629 
630 
030 


033 
037 
037 
638 
633/  / 


Contractors'  Column 


Advertisement  page  zxii 


The   electrical   REVIEW. 

Published  every  FRIDAY,  Price  4d, 

The  Oldest  IVcekly  Electrical  Paper.         Established  IS72, 

TO    BE   OBTAINED   BY   ORDER  FROM    ANY    NEWSAGENT  IN    TOWN   OR  COUNTRY. 

OFFICE  s-4.    LUDGATE  HILL,   LONDON,   f.C 

Telegrapliic  Address :  "  AoEEaAT,  London."     Code,  ABC. 

Telephone  Nos  :  Holborn  933  :  Central  4425  (Editorial  only). 

Tbe  "  Electrical  Keview  '  is  the  recognised  medium  of  the  Electrical  Trades,  and  has 
by  tar  the  Largest  Circulation  ot  any  Electrical   Industrial  Paper  m  Great  Britain 


Subscription    Hates.— Per  annum,   postage  inclusive,  in  Great  Britain, 
193.  6d.  ;  Canada,  i'l  3s.  lOd.  (©5.801.     To  all  other  conntrie?,  i'l  10s. 


Adelaide  :    Messrs.  Atkinson  &.  Co., 
Greshain  Street. 


Auckland,    N.Z  :    Gordon  &  Gotcli. 

Albert  Street;  The  Mining  and 
Engineering  Review,  31a,  Strand 
Arcade,  Queen  Street. 

Brisbane  :  Gordon  &  Gotch,  Queen  St. 

CiiRisTCHifRCH,   N.Z. :     Gordon     and 
Gotch,  Manchester  Street. 


Mt:L!ioi.'KNE :     'Jhe    Mining  &.    Eiipi- 
neeriug  Review,  90,  William  Street; 
Gordon  &  Gotch,  Queen  Street. 
^Iilan:  Fratelli  Treves. 
Nf.w  VoiiK :  D.  Van  Kostrand,25,Park 

Place. 
Paris;    Boyveau  &  Chevillet,  22,  Rue 
de  la  Baiique. 
.  Perth.     W.A.  :     Gordon    &    Gotch, 

William  Street. 
I  Rome  :       Lo*scher     &     Co.,     Corso 
DfNEDiN,    N.Z.:    Gordon    &   Gotch,  \      Umberto  1   307. 
Princes  Street.  t  Svdnev  :  The  Mining  &.  Engineering 

JoHANNESBtRC;.      CAPETOWN,      BlOEM-    I         ^^''^li  V^'^U^^rofl^^^^  ^^ 

FONTFiN       DiinnAv       PrtnT     PrivA  ^^^  Gotcli,  PiU  Street. 

BETH     &C    ■      npntrl'l    Mpw«     A^n^v'        T-RONTO.  ONT.  :  W.U.  Davs  SOU  &  PonS, 

BETH,  &c..    Central  Ne^vs  Agency.         ^ul..  Manning  Chambers;  Gordon 

i      and  Gotch,  l:i'i.  Bay  Slrec-t. 
Launceston:     Gordon    &   Gotch.  !  WELLiNiiroN.  N.Z.    Gordon  A  Gotch, 

Cimitiere  Street.  '      Cuba  Street. 

Cheques  and  Postal  Orders  (on  Chief  Office,  London)  to  be  made  payable  to 
The  Electrical  Review,  and  crossej  "London  City  and  Midland  Bank, 
Newgate  Street  Brancli." 


THE 


UNIVERSAL 

(a. 


ELECTRICAL 

R.,    IBerly's). 


DIRECTORY 


1915   EDITION 

H.  ALABASTER,  GATEHOUSE   &   CO., 
4,  Ludgate  Hill,  London,  E.G. 


position  of   particular  undertakings,  it  becomes  more  and 
more  obvious  how  effectively  that  influence  was  employed. 

From  what  has  lately  appeared  in  our  pages,  it  will  have 
been  observed  that  the  Paissian  diplomatic  world  has  been 
very  much  exercised  respecting  revelations  that  have  been 
made,  as  the  <lovernment  has,  through  the  channels  of  a 
special  Council,  investigated  the  actual  facts  in  regard  to  the 
character  of  the  Petrograd  Electric  Lighting  Co.  of  I  .s8G,  to- 
which  we  referred  last  week.  As  we  stated  then,  the  Russian 
(iovernment  would  hardly  proceed  with  the  liquidation  of 
the  company  unless  fully  convinced  of  the  almost  entirely 
(Tcrman  nature  of  the  undertaking.  How  much  interest  is 
being  taken  in  the  matter  in  Russia  may  be  gathered 
from  the  fact  that  a  copy  of  the  Xocoie  Vremya 
'  recently  received  devotes  four  pages  of  one  issue  {Deili/ 
TeJcijraiili  size  of  page)  to  the  matter.  It  seems  that  when 
the  company  was  formed  nearly  thirty  years  ago  it  had  a 
capital  of  only  a  million  roubles,  and  it  was  established  to 
carry  out  a  concession  granted  to  a  (ierman  engineer  by  the 
then  ilinister  of  Finance.  The  company  wanted  its  statutes 
based  on  German  laws,  but  the  said  Minister  desired  it  to 
operate  according  to  Russian  statutes.  It  seems  not  to  have 
occurred  to  him  that  a  German  company  operating  with 
German  money,  through  head  offices  in  Berlin,  was  not  a 
Russian  concern,  simply  because  for  its  Russian  ojjerations 
it  rested  on  statutes  more  cr  less  adapted  to  Russian  law. 
As  the  concern  prospered,  its  operations  and  capital  rapidly 
grew  until,  in  the  spring  of  last  year,  the  latter  reached 
10,000,000  roubles,  and  a  fresh  issue  of  10.O0O,0ii0  roubles 
was  made  in  ISerlin  about  that  date,  all  of  which  reached 
the  cofifers  of  the  Deutsche  Bank,  in  accordance  with  orders 
given,  two  months  before  the  war,  by  the  Administration  of 
the  German  Reichsbank,  to  deUin  foreign  payments. 

The  concern  acquired  new  markets  in   Russia,  operating 
in  Petrograd,  Moscow,  Pietrokoff  and  l.od/.,  while  it  ah 
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extended  its  tentacles  to  embrace  the  utilisation  of  the  famous 
Imatra  ^\'ate^falls  of  Fioland.  All  of  its  endeavours  appear 
to  have  been  distinguished  by  that  enterprise  and  confi- 
dence that  came  from  its  ability  to  count  upon  the  powerful 
•  support  of  (ierman  diplomatic  agents,  and  in  this  spirit,  it 
appears  from  the  Xoroie  Vrenuja,  the  managers  of  the 
company  discarded  the  requirements  of  the  Russian  statutes 
and  neglected  the  interests  of  Russian  electricity  users,  with 
the  result  that  there  was  frequent  frictiou  between  the 
management  of  the  company  and  the  town  authorities. 
The  Moscow  tjwn  councillors  were  particularly  energetic, 
and  in  consequence  relations  became  strained,  and  whenever 
it  was  sought  by  the  Council  to  smooth  matters  over,  these 
efforts  were  unsuccessful  because  the  representatives  of  the 
Moscow  branch  were  always  able  to  say  that  they  were 
without  instructions  from  Berlin. 

The  situation  eventually  involved  the  intervention  of  the 
administrative  powers,  and  in  August,  l'.il4,  the  Governor 
of  Moscow  appointed  a  special  committee  to  examine  the 
accounts  and  position  of  the  said  company  and  to  maintain 
a  watch  over  all  its  doings.  This  Committee  submitted  a 
comprehensive  report  to  the  Governor  throwing  light  on 
the  previously  unobserved  activity  of  (ierman  contractors  in 
general,  and  of  the  188t;  company  in  particular.  It  was 
found  that  the  Moscow  administration  and  the  Petrograd 
board  were,  right  down  to  the  war,  in  direct  communication 
with  the  I881;  Electric  Lighting  Company  in  Berlin 
(Gesellschaft  fiir  Elektrische  Beleuchtung  vom  .Jahre  1886, 
Berlin),  to  which  they  applied  for  instructions. 

It  was  also  decided  that  the  Berlin  company  should 
control  the  construction  of  the  new  house  of  the  Russian 
1886  company,  in  Moscow,  for  which  purpose  a  German 
architect  was  sent  to  superintend  the  construction  of  the 
house,  and,  snbsecjuently,  the  Berlin  control  extended  to 
such  small  matters  as  the  engagement  of  employes  of  the 
company.  Financially,  the  report  shows  that  the  Deutsche 
Bank  of  Berlin  was  at  the  head  of  the  concern,  and  kept 
the  funds  of  the  company  ;  further,  when  the  question  arose 
of  the  issue  of  fresh  capital,  a  consortium  of  German  banks 
was  convoked  in  Berlin,  at  which  all  details  of  the  issue 
were  settled.  The  Committee  supposes  that  all  the 
10,000,000  roubles  resultini^  from  the  issue  made  in  the 
spring  of  r.»14  remained  in  the  Deutsche  Bank,  in  current 
account.  A  shortage  of  cash  occurring,  the  Moscow  branch 
applied  at  the  beginning  of  July  to  the  Petrograd  house  for 
money  to  pay  its  accounts  ;  but  it  was  informed  that  this 
could  not  be  done,  as  the  money  that  should  have  reached 
them  out  of  the  last  operation  was  in  the  Deutsche  Bank, 
Berhn,  and  that  prudence  should  be  observed  in  respect  of 
expenditure. 

As  to  the  nationaUty  of  the  shareholders  there  can  be 
no  doubt  that  most  of  the  shares  are  in  German  hands, 
and  only  an  insignificant  number  in  Russian  hands. 
Some  of  the  nominally  Russian  shareholders  are  actually 
German,  and,  in  actual  fact,  Russian  shareholders  own 
about  100,000  roubles  value  only — that  is,  about  one-third 
per  cent,  of  the  total  capital. 

All  the  foregoing  leads  to  the  conclusion  that  the  1880 
company  is  practically  only  in  name  a  Russian  company  ; 
both  fioancially  and  administratively  it  is  a  German  con- 
cern, and  it  is  considered  that  the  systematic  evasion  of 
any  examination  of  the  state  of  things  in  the  Moscow 
branch,  thanks  to  the  special  system  of  book-keeping, 
inspires  no  confidence  that  its  further  operations  will  not  be 
prejudicial  to  Russia  ;  and  that  therefore  the  1886  com- 
pany should  be  pronounced  inimical  to  Russian  Imperial 
interests  and  should  be  liquidated. 

On  the  foregoing  grounds  the  Government  has  been 
petitioned  by  the  Town  Council  to  arrest  the  activity  of  the 
company,  but  according  to  the  Russian  paper  referred  to, 
though  the  nature  of  the  company  has  been  fully  exposed, 
and  the  members  of  the  fiovernment  and  the  Town 
'■ouncil  have  unanimously  agreed  on  the  need  for  the 
earUest  possible  liquidation,  there  is  no  evidence  of  steps 
having  beeu  taken  to  carry  the  decision  into  effect. 

British  electrical  firms  are  entertaining  great  hopes 
regarding  the  future  of  electrical  engineering  in  Russia, 
and  in  view  of  that  fact  it  is  of  interest  to  know  as  much 
as  possible  regarding  the  actual  character  of  the  past 
German  operations  there,  which  had  given  them  so  strong 


a  hold  on  the  market,  and  also  to  observe  the  oflBcial  atti- 
tude toward  (^>erman-owned  concerns,  and  to  see  whether, 
even  now  that  the  above  report  has  been  made,  the  liquida- 
tion recommendations  will  be  actually  carried  into  effect. 
It  is  hardly  conceivable  that  the  Itussian  powers  in 
authority  were  in  deep  ignorance  of  the  German 
character  of  the  company,  though  they  may  not  have  known 
to  what  an  extent  the  besi  interests  of  Russia  v.'ere  sub- 
ordinated to  those  of  the  Germans  concerned  in  the 
matter.  No  doubt  the  Russian  authorities  will  see 
fit  to  assume  control  of  the  company,  and  include  the 
matter  when  terms  of  settlement  are  under  consideration  at 
the  end  of  the  war.  It  may  b?  that  Belgian,  French  and 
British  parties  will  then  have  a  better  opportunity  than  they 
have  hitherto  had  in  connection  with  the  exploitation  and 
conduct  of  electrical  concerns  in  Russia. 

Meanwhile,  however,  it  is  significant,  as  stated  in  our 
"War  Items"'  to-dav,  that  transfers  of  German-owned 
electrical  undertakings  in  Russia  are  already  being  conducted 
in  Belgium.  It  is  reasonable  to'  anticipate  that  such 
transactions  will  not  be  recognisetl  by  the  Russian 
Government. 


The  upward  movement  in  the  copper 
^^  '  market  seems  to  know  no  end,  the  rise 
sustained  during  the  recent  two  or  three  weeks  exceeding  £  10 
a  ton,  while  the  indications  seem  to  suggest  the  strong  pro- 
bability of  a  further  advance  in  the  near  future.  Far  from 
showing  any  signs  of  a  reaction,  the  tone  remains  as  firm  as 
ever,  and  producers  in  North  America  appear  confident 
that  the  market  will  abate  none  of  its  firmness  for  a  long 
time  to  come.  It  is  abundantly  clear  that  all  estimates 
which  were  formed  last  Autumn  as  to  the  probable  effect 
of  the  war  upon  the  metal  markets  were  based  upon  a 
serious  misconception,  and  the  tendency  at  the  present  time 
is  to  look  for  a  further  advance  in  values  in  all  directions. 
Certainly  production  has  fallen  below  the  necessities  of  the 
buying  which  has  been  going  on,  and  it  must  not  be  forgotten 
that  a  considerable  proportion  of  the  copper  utilised  in 
ammunition  does  not  usually  come  back  in  the  form  of 
old  material  at  a  later  date. 

The  prime  consideration  dominating  the  market  at  the 
present  time  is,  of  course,  the  large  outlet  which  exists  in 
connection  with  war  requirements,  and  there  should  be  a  con- 
siderable increase  before  long  in  the  production  of  refined 
copper  available  for  this  purpose.  There  seems  to  be  no 
limit  to  the  capacity  of  consumption,  however,  and  there 
can  be  not  the  least  doubt  that  the  stocks  of  refined  material 
awaiting  disposal  have  been  very  much  reduced  during 
the  last  few  months.  It  is  only  a  few  weeks  ago  that 
prominent  American  copper  interests  were  booming  the 
wisdom  of  the  policy  of  small  output  and  big  price,  but 
they  seem  to  have  been  swept  off  their  feet  rather  by  the 
remarkable  broadening  in  demands,  and  the  tendency  in  all 
directions  now  involves  a  distinct  increase  in  production. 
Very  large  quantities  have  been  booked  for  export  in  the 
the  United  States  within  the  last  month  or  so,  and  the 
European  demands  show  not  the  least  signs  of  being  reduced. 
Prices  are  reaching  a  very  high  level,  and  there  has  been  a 
good  deal  of  speculation  initiated,  but  for  all  this  the 
foundations  of  the  market  appear  to  be  quite  sound.  The 
last  few  days  have  witnessed  a  good  deal  of  new  buying, 
both  of  retineil  copper  anil  of  warrants,  and  while  the 
speculative  element  is  not  liked,  the  fact  cannot  be  concealed 
that  part  of  it  comes  from  intiuentinl  American  quarters — 
the  significance  of  which  it  would  be  foolish  to  disregai'd. 

There  has  not  been  much  passing  in  the  general  con- 
suming trades,  for  all  the  plant  available  is  running  on 
Government  work.  American  opinion  inclines  strongly  Lu 
favour  of  record  prices  being  attained,  the  opinion  being 
based  not  only  on  the  consumption  for  WHr  purposes  both 
in  America  and  Europe,  but  also  upon  the  fact  that  the 
home  trade  demands  in  the  United  States  have  lately  begun 
to  improve  considerably,  and  there  can  be  little  doubt  that 
if  domestic  consumption  across  the  Atlantic  reverted  to  any- 
thing like  the  average  of  the  best  months  of  last  year, 
prices  would  receive  a  further  sharp  fillip. 
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THE    ENGINEERING    INDUSTRY    AND 
THE    WAR. 


The  reassembling  of  Parliament  has  been  followed 
by  the  inevitable  opening  of  the  floodgates  of  ora- 
tory.     When  the  Houses    were  not  in  session  we 
dared  to  hope  that  we  should  soon  liave  some  mea- 
sure of  relief  from  rumours  that  were  so  prevalent  and 
persistent  in  certain  circles.     What  the  Censor,  and 
the  War  Office  behind  float  authority,  did  not  see  fit 
to  divulge,  might  perchance  escape  the  lips  of  some 
speaker   in    the    Lords   or   Commons   in    some   un- 
guarded moment.     The  newspapers  which  are  con- 
tinuing to  show  irritation  at  having  to  suppress  so 
much  information  that  reaches  them,  are  "  agin  the 
Government  "  whenever  they  are  able  to  detect  an 
opportunity  for  criticism,  and  they  have  found  occa- 
sion to  exercise  their  privilege  in   connection  with 
statements  made  by  different  Ministers  on  the  subject 
of  the  output  of  munitions  of  war.     Now  the  major- 
ity of  us  have  had  quite  enough  of  oratory  for  the 
present — we  want  to  attend  to  the  very  important 
business  that  we  and  our  Allies  have  on  hand.     And 
unless    our    Parliamentarians    can    show    tolerable 
agreement  in  their  policy  and  attitude  toward  things 
that  are  of  vital  moment,   it   were  better  that  they 
should  cross  to  Flanders  and  leave  the  "  business  "' 
to  men  of  "  few  words."    Of  critics  and  advisers  all 
Governments  that  have  attempted  anything  have  had 
their  share,  and  so  many  new  problems  have  arisen 
during  this  European  war  period  that  the   number 
could  hardly  be  expected  to  decrease.     The  list  of 
Special  Committees  that  have  been  appointed  from 
outside  as  the  months  have  passed  by,  and  the  con- 
ferences that  have  taken  place  between  members  of 
the    Government    and    authorities    in    financial    and 
other  walks  of  life,  have  shown  the  willingness  of  the 
Government  to  take  advantage  of  the  expert  know- 
ledge that  has   been   lacking  in   its  own  immediate 
political  circle.     But  we  are  bound  to   say  that,   if 
there  have  been  too  many  critics,  those  who  cast  the 
blame  therefor  upon  the  Government — whoever  that 
may  mean — for  keeping   us  in  the   dark,    have   our 
sympathy.     It  is  not  well  in  days  such  as  these,  when 
the  issues  involved  are  so  enormous,  that  the  people 
should  have  any  want  of  confidence  in  those  at  the 
helm,  and   we  profoundly  trust    that   circumstances 
will  speedily  remove  the  grounds  for  grievance.     To 
that  end  let  us  have  no  more  speaking  than  is  really 
essential,  providing  opportunities  for  untimely  quib- 
bling or  for  efforts  to  make  the  statements  of  those 
who  are  working  together  to  find  ways  and  means 
foir  bringing  this  gigantic   struggle  to  a  successful 
issue,  appear  to  be  irreconcilable.     We  are  reminded 
that  Carlyle  (in  the'"  Latter  Day  Pamphlets  ")  asked 
his  readers  tO'  consider  a  body  of  658  miscellaneous 
persons    set  to  consult    about   "  business  "   with  27 
millions,  mostly  fools,  assiduously  listening  to  them 
and  checking  and  criticising  them.    "  Was  there  ever 
since  the   world  began — will  there   ever  be  till  the 
world   end — any   '  business  '    accomplished   in   these 
circumstances  ?      The     beginning    of    all    business 
everywhere,  as  all  practical    persons  testify,   is    de- 
cidedly this :    That  eveiy   man   shut  his  mouth  anii 
do  not  open  it  again  till  his  thinking  and  contriving 
faculty  have  elaborated  something  worth  articulat- 
ing      This  is  the  preliminary  fundamental  rule 

for  business." 

We  were  told  a  short  time  ago  on  very  excellent 
authority  that  "  shells — more  shells!"  were  what  we 
must  have.  Instead  of  every  man  who,  by  any 
stretch  of  the  imagination,  had  anything  whatsoever, 
direct  or  indirect,  to  do  with  the  production  of 
these,  proceeding  to  increase  his  individual  output, 
we  found  ourselves  involved  in  discussions  which 
certainly  did  not  immediately  assist  matters.  We 
revived  all  the  old  controversy  about  drink.  Every 
manufacturer,  we   suppose,  knew  well   enough,   by 


more  or  less  lengthy  experience,   that  drink  was  a 
handicap  both  to  worker  and  to  employer  in  normal 
times.      But  it  was  the  fact  that  the  workers  had 
many     thousands     of     their     own     brothers     and 
sons  fighting  in  the  trenches,  and  if  they  had  been 
allowed  to    know  the  truth   there    would  probably 
have  been  strong  influences  at  work  among  them- 
selves to  reduce  drinking.     We  have  never  thought 
in  normal  times  that  the  British  workman  would  sub- 
mit to  his  individual  liberty  being  interfered  with  in 
this  connection,  any  more  than  we  have  regarded  him 
as  willing  to  listen  to  reason  concerning  industrial 
quarrels,  because  his  personal  interests  have  always 
been  paramount  for  him.     But  we  have  never  lived 
in  times   like   these   before — may   we  never  do  so 
again! — and  abnormal  times  call  not  only  for  excep- 
tional measures  from  the  nation,  but  for  abnonnal 
effort  on  the  part  of  each  individual  having  even  a 
remote  part  in  fighting  the  most  abominable  foe  of 
recent  centuries.     The  reports  regarding  the  effect 
of  drinking  upon  output  have  varied  very  consider- 
ably.   One  deputation  to  Mr.  Lloyd  George  showed 
that   the   weakness   occasioned    employers   extreme 
concern.     Other  authorities  say  that  they  have  had 
no   adverse    experience   from   drinking.      Some   say 
that  better  wages  have  enabled   men  to  work  only 
four    days    a   week,    and,    self-satisfied,    they    have 
delayed    the     operations     of     others    by    absenting 
themselves  the  rest.      Some  of  the   works  owners 
have  complained  that  if  men  will  insist  on  having 
their   Saturday   half-holiday  (which  we    think    they 
surely  should  dispense  with  now  that  they  know  the 
facts  of  the  situation)  their  machinery  lies  idle  when 
it    might    be    operating.       Some     authorities    have 
affirmed  that  long  hours  and  continuous  work  wear 
men  out  if  they  have  no  Sunday  rest,  so  that  they 
become  more  susceptible  to  the  drinking  and  Saint 
Monday  habit.     And  so,   by  these  and  many  other 
expressions  of  opinion,  have  we  been  brought  into  a 
state  of  chaotic  thought  regarding  a  social  problem, 
and   a    big   economic   one,   too,    that   has   exercised 
ministries.    Parliaments,    social   reformers,    and,    in- 
deed, all  of  us  more  or  less,  for  many  decades.     It 
will  be  a  thousand  pities  if  we  spend  our  energies  in 
time  of  war  trying  to  find  a  quick  solutioH  for  what 
the  vears  have  proved  to  be  one  of  the  most  com- 
plex and  involved  of  all  our  national  problems.    We 
are    confident    in    the    assurance    that    powers    arc 
already  in  existence  for  dealing  with  the  matter  in 
time  of  emergency,  and  we  believe  that  the  firm  hand 
of  Lord  Kitchener  may  be  relied  upon  for  dealing 
in  an    appropriate  manner  with   the  men  who  are 
traitors  to   tlieir  country   and  to  their   brothers  on 
active  service.      We   see  difficulty   in  the  way  of  a 
Government,   which   has   given  us   the  term:    "not 
drunk  in  a  police  court    sense,"  dealing   with  men 
who  go  back  to  work  incompetent  or  inefficient  be- 
cause of  fuzziness,  but  the  Minister  for  War  may 
exercise  means   that  Cabinets  view   in  other  times 
with  disfavour,  yet  which  in  time  of  emergency  would 
have  the    moral    support    of    practically  the    entire 
nation. 

We  are  living  in  very  heart-searching  times,  and 
we  hope  that  this  process  of  self-examination  which 
the  recruiting  poster,  the  recruiting  sergeant,  the 
drum-beat  of  the  highway,  the  message  from  the 
trenches,  all  induce,  will  bear  fruit  in  the  increased 
production  of  munitions  as  well  as  in  the  enlisting  of 
fit  men.  The  recniiting  poster,  the  drum-beat  of 
industry,  and  the  call  for  "  Shells!  More  Shells!  !" 
might  do  much  to  influence  the  mind  of  the  industrial 
worker,  and  lead,  in  conjunction  with  suitably  re- 
.stricted  hours  for  public  houses,  to  a  greater  moral 
force  being  brought  into  the  factor)-  fight,  a  fight 
within  the  man  himself  in  order  that  he  mav  do  his 
best.  "Be  no  longer  a  Chaos  .  .  .  Produce!  Produce! 
Were  if  but  the  pitifullest  infinitesimal  fraction  of  a 
product,  produce  it,  in  God's  name.  'Tis  the  utmost 
thou  ha,st  in  thee  :  out  with  it,  then.  Up,  up!  What- 
soever thv  hand  findeth  to  do,  do  it  with  thy  whole 
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might."  Words  of  Carlyle  these — in  the  "  Everlast- 
ing Yea!"  chapter  of  the  Sartor  Resartiis. 
Written  in  another  connection  it  is  true,  but  how 
fitted  to  the  present  emergency — they  would  almost 
do  for  an  Industry  Recruiting  Poster!  They  are, 
of  course,  not  in  keeping  with  the  tenets  of  Trade 
Unionism  as  we  have  all  known  it.  Limitation  of 
output! — part  of  the  gospel  of  Trade  Unionism — 
how  does  that  sound  in  these  days  of  war?  It  has 
done  its  work — nobody  can  deny  the  character  under- 
mining effects  of  that  damnable  teaching.  The 
British  workman  at  his  best  is  a  fine  fellow,  and  he 
can  beat  his  class  in  other  industrial  nations,  but 
you  cannot  have  a  work-limiting,  suspicious, 
grudging  policy  or  tendency  controlling  or  influ- 
encing men  for  yeaa's  without  it  leaving  its  after 
effects.  Now-  is  the  time  for  the  British  workman 
to  patriotically  assist  the  land  of  his  birth  in  her 
hour  of  trial  by  shaking  himself  as  free  as  he  can 
of  those  limitation  shackles.  Would  that  he  would 
abandon  them  once  and  for  all,  and  always  do  his 
utmost,  then  we  should  have  little  cause  to  fear  the 
ruthless  competition  of  the  enemy  in  trade  and 
manufacturing'.  At  any  rate,  let  us  have  freedom 
from  these  abominable  self-imposed  restrictive  hand- 
cuffs when  British  blood  is  flowing  out  in  Flanders. 
We  are  glad  to  learn  from  one  of  the  daily  papers 
that  "  an  agreement  has  been  come  to  between  the 
Federation  of  Engineering'  Employers  and  the  Amal- 
gamated Society  of  Engineers  for  temporarily  relax- 
ing such  trade  union  rules  as  tend  to  restrict  out- 
put." Unquestionably  trade  unionism,  like  every 
other  part  of  our  national  life,  is  passing  through  its 
trial,  and  though  it  may  seem  premature  to  utter  it, 
we  will  indulge  a  hope  that  it  may,  in  respect  of  this 
output  restriction  question  and  some  other  matters, 
conie  through  the  fire  refined,  an  altogether  more 
creditable  part  of  British  national  life,  fostering'  the 
growth  of  a  co-operation  between  employer  and 
employe  in  manufacturing  competitively  and  success- 
fully for  the  good  of  all,  so  that  Britain  may  have 
its  full  share  of  trade  despite  all  comers. 

The  direction  in  which  this  output  limitation  has 
been  leading  has  been  witnessed  at  times  in  recent 
years  in  the  intention  which  some  workmen  have 
expressed,  without  a  trace  of  shamefacedness,  to 
adopt  a  definite  policy  of  doing  as  little  as  they  can. 
An  ingenious  alternative  to  striking  this — they  would 
go  in  and  take  their  money  and  simply  do  as  little 
as  they  possibly  could.  To  what  depths  of  moral 
depravity  we  threaten  to  fall  if  this  policy  of  com- 
mon dishonesty  be  permitted — we  cannot  conceive  of 
its  being  actually  countenanced — by  Trade  Union 
org'anisations.  We  suppose  that  it  would  be  con- 
sidered impolitic  to  pursue  this  very  distasteful  sub- 
ject at  the  present  time,  but  it  is  useless  shutting  one's 
eyes  to  the  facts,  and,  in  our  own  opinion,  if  there 
has  been  shortcoming  on  the  part  of  workers  in  pro- 
ducing manufactures,  it  has  been  in  the  case  of  a 
number  of  them  the  inevitable  consequence  of  this 
output  limitation  policy,  and  its  still  more  reprehen- 
sible offspring — the  will  to  adopt  deliberate  slacking 
instead  of  striking.  The  strike  habit,  which  for  years 
past  has  been  gaining  a  tighter  hold  upon  industrial 
workers,  has  lately  shown  itself  at  its  very  W'orst. 
These  men  know  what  is  right  or  wrong  at  a  boxing 
match — would  they  not  with  one  voice  swear  one 
unanimous  oath  if  either  were  hit  when  he  was 
down?  Have  they  not  shouted  "Foul!"  at  foot- 
ball ?  Is  there  not  honour  even  among  thieves  ? 
Yet  when  their  brothers  are  engaged  in  deadly 
struggle,  when  the  land  of  their  birth  isi  fighting  for 
its  very  existence — they  are  willing  to  assist  the  most 
rapacious  and  dishonourable  foe  that  ever  planted 
iron-heel  in  European  soil  ?  Cartoons  are  more 
forceful  than  oratory  or  written  words,  and  they  have 
played  a  fine  part  in  recent  events.  They  might  be 
used  to  get  the  truth  and  very  necessary  arguments 
into  the  heads  of  all  who  are  "  producing"  muni- 
tions to-day.     In  one  very  effective  cartoon  a  British 


khaki-clad  hero,  back  from  the  front,  is  pictured  in 
conversation  with  a  discontented  striking  workman. 
■■  What  would  you  have  said  of  us  in  the  trenches 
._if  we  had  struck  for  better  pay? — but  that's  what 
you've  been  doing !  "  We  are  all  of  us  having  to  carry 
sacrifices  to-day — shall  we  justify  Carlyle's  descrip- 
tion and  strike?  The  British  workman,  when  he 
complains  of  the  cost  of  living,  knows  well  enough 
that  his  services  are  so  necessary  that  he  can  work 
overtime,  and  seven  days  a  week,  if  he  will,  and  get 
a  bulging  purse  which  will  more  than  pay  the  in- 
creased cost  and  leave  him  something  over  for  any 
bad  days  that  may  follow  later. 

We  indeed  hope,  now  that  a  little  light  has  been 
poured  upon  the  situation,  and  the  pressing  necessi- 
ties are  becoming  better  appreciated,  that  the  men 
will  everywhere  trample  down  their  own  weaknesses 
• — drink,  strike,  ca'  canny  and  dishonesty — and  "  de- 
liver the  g'oods,"  carrying  into  immediate  practice 
the  "Aye!"  which,  at  Mr.  Asquith's  meeting  on 
Tyneside,  thundered  out  their  resolution  to  do  their 
best. 

But  not  drink  and  labour  disaffection  alone  are 
responsible  for  any  apparent  failure  to  "  deliver  the 
goods  "  as  quickly  as  they  were  required.  That  it 
was  not  dreamt  that  anuiiunition  would  be  used  at 
such  a  rate  as,  for  instance,  at  Xeuve  Chapelle,  is  a 
factor  that  it  would  be  uncharitable  to  overlook.  It 
is  easy  to  criticise  the  powers  in  authority  for  what 
they  have  not  done,  and  that  we  may  leave  to  others 
or  to -a  more  appropriate  occasion.  Sufficient  to 
say  that  actual  requirements  for  the  armies  in  the 
field  have  exceeded  everybody's  calculations.  The 
figures  given  by  Mr.  Lloyd  George  go  to  show  that 
we  have  increased  our  rate  of  otitput  at  a  greater 
rate  than  any  of  us  had  reason  to  suppose,  but  still 
the  mobilisation  of  our  industries  is  necessary  in 
order  that  we  may  keep  ourselves  and  our  Allies 
supplied,  and  strong  men  and  representative  com- 
mittees have  been  appointed  to  see  that  the  tiling 
is  done.  Not  only  have  the  industries  to  be  mobil- 
ised, but  the  workers  have  to  be  found  to  keep 
every  available  piece  of  productive  machinery  em- 
ployed. 

When  the  call  to  the  Colours  w-as  issued,  from 
the  ranks  of  the  skilled  engineering  workers, 
and  the  miners,  men  left  their  places  by  hundreds 
of  thousands — it  was  not  foreseen  that  for  what  has 
proved  to  be  an  engineers'  war,  all  our  engineering 
labour  wotild  be  required.  It  is  stated  that 
recruiting  for  the  Army  took  30,000  men  from 
the  Tyneside  engineering  district,  and  the  ques- 
tion of  bringing  back  from  camp  and  from  the 
Front  some  of  these  whose  services  are  essential  in 
the  factories,  has  been  under  discussion;  indeed,  we 
believe  that  some  have  already  been  called  back.  Our 
own  pages  have  borne  evidence  to  the  large  drafts 
that  have  been  made  on  the  employes  of  engineering" 
finns  and  companies  in  Manchester  and  other  indus- 
trial districts,  and  we  can  only  suppose  that  if  it  had 
been  possible  to  foresee  the  engineering  nature  of 
this  war,  and  the  extent  to  which  dependence  would 
be  placed  upon  us  for  the  supplies  of  our  Allies, 
many  of  these  wotild  have  been  dissuaded  from 
going.  Yet  the  recruiting'  sergeant  is  still  active 
round  our  engineering  shops !  We  are  infonned 
that  Lord  Kitchener  sets  no  limit  whatever  upon  our 
requirements,  and  it  was  stated  in  Parliament  last 
week  that  that  man  was  serving  the  cause  most 
patriotically  who  was  producing  to  the  utmost  of  his 
power.  Then  why  continue  to  draw  them  off 
from  already  hard-pressed  factories  where  tliis 
prodticing  is  in  progress  ?  This  mobilisation 
of  works  and  workers  has  occasioned  no  little  anxiety 
among  the  owners  of  small  factories,  who  are  fearful 
lest  their  men  and  machinery  may  be  commandeered 
for  service  in  bigger  factories  where  it  is  more  con- 
venient to  manufacture  what  is  needed.  An  appeal 
Ixas  been  made  to  municipal  authorities  to  release 
for    fa£tory    service   as    many    as    possible    of   their 
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employes  who  are  now  engaged  on  things  tliat, 
comparatively  speaking",  do  not  matter.  When  the 
great  municipal  strike  at  Leeds  took  place  it 
was  found  that  it  was  possible  to  dispense  with 
certain  classes  of  labour,  and  the  appeal  now- 
made  promises  to  lead  to  the  release  of  thou- 
sai|ds  of  men  from  other  cities  for  pa^oductive  opera- 
tions in  important  manufacturing  centres.  These  ex- 
periences may  incidentally  teach  us  some  lessons 
regarding  the  more  economical  conduct  of  municipal 
affairs. 

We  believe  that  on  the  whole  it  has  been  shown 
that  manufacturers  are  prepared  to  do  their  utmost 
to  hasten  the  coming  of  victory  by  placing  their  re- 
sources at  the  disposal  of  the  Government.  We  be- 
lieve also  that  some  of  the  difficulties  due  to  want  of 
organisation  are  rapidly  disappearing,  and  if  only 
the  workers  can  be  induced  to  "  do  their  bit  "  witii  . 
the  same  energy,  zeal  and  self-sacrifice  as  characterise 
the  conduct  of  our  Forces  in  the  Field,  there  will  be 
little  further  cause  for  complaint.  But  it  requires 
little  special  knowledge  to  observe  that,  in  the  pre- 
sent condition  of  affairs,  many  of  our  undertakings 
are  too  busily  engaged  upon  Government  needs  to 
be  able  to  make  any  important  headway  with  efforts 
to  "  capture  "  our  enemies'  trade.  Commercial  and 
selling  staffs  which  have  an  undesired  measure  of 
relief  from  their  accustomed  vocations  are  doubtless 
not  neglecting  that  matter  but  are  looking  well 
ahead. 


THE    FIGHT    IN    THE    FACTORY. 


By  "COMMERCIAL.' 


A  NOTicKABLE  feature  of  many  of  the  recent  annual 
meetings  of  manufacturing  firms  has  been  the  oft- 
repeated  statement  that  Government  orders  were  on 
hand,  such  orders  occupying  the  attention  of  a  con- 
siderable part  of  the  works'  plant  and  labour. 
Usually  these  requisitions  are  in  the  general  run  of 
the  products  of  the  firm  in  question :  in  other  cases 
— and  these  are  not  a  few — men  and  machinery  are 
being  utilised  to  make  certain  articles  or  parts  which 
are  quite  out  of  the  beaten  track.  A  motor-car 
works  turns  to  special  ordnance;  an  engine  works 
to  aeroplane  parts;  a  locomotive  works  makes 
armoured  trains;  and  so  on.  The  man  in  the  street 
may,  or  may  not,  be  aware  of  all  this  business  topsy- 
turvydom. He  may  meet  people  who  have  laboured 
seven  days  a  week  for  months  on  end,  making  ships, 
guns,  shells,  cables  or  cartridges.  He  may  have  seen 
the  inspecting  officers  of  H.M.  Government  sleeping 
on  the  test  bed  of  some  eng^ine  works,  where  engines 
are  beings  tested  for  this  or  that  battleship.  The 
cumulative  effect  of  war  upon  work  in  the  factoi-y 
is,  however,  much  greater  and  more  complex  than 
some  people  seem  to  imagine,  and  many  new  prob- 
lems have  arisen  which  are  quite  alien  to  the  ordinary 
every-day  perplexities  of  business.  Of  these,  two  are 
most  important  and  most  difficult  of  solution,  the 
supply  of  labour  and  of  material.  Another  which  is, 
perhaps,  only  an  aggravation  of  an  old  trouble 
rather  than  a  new  one,  is  the  organisation  of  output 
in  accordance  with  customers'  recjuirements. 

Readers  of  the  Electrtcai.  Review-  were  recently 
asked  to  bear  in  mind,  when  inc|uiring  for  delivery, 
that  Government  orders  were  obliged  to  have  pre- 
ference in  the  factories,  and  that  patience  should  be 
exercised  in  a  more  than  usual  degree  wiien  manu- 
facturers were  tardy  in  dclivety.  This  request  was, 
as  Euclid  says,  "  self-evident,  and  required  no 
proof."  At  the  same  time,  for  the  information  of 
some,  it  may  be  well  to  enlarge  upon  the  three  points 
already  mentioned  in  this  connection,  to  indicate 
generally  the  conditions  under  w-hich  factories  are 
running  to-day,  and  the  troubles  of  the  manufac- 
turer.    Naturally,  these  three  items  fomi  the  same 


difficulties  for  factories  generally,  the  only  modifica- 
tions being  that  for  different  industries  and  localities, 
the  most  acute  problem  is  not  the  same,  but  varies 
according  to  circumstances. 

Labour    was    none   too    plentiful    before    August, 
1914,  and  Government  requirements  (in  the  case  of 
which  the  writer  has  experience)  necessitated  both 
extra    plant    and    a   partial    double    shift.      Machine 
hands,  unlike  poets,  are  not  born  but  made,  and  the 
required  number  had  to  be  trained  in  as  short  a  time 
as  might  be.     The  arrival  of  new  machinery  and  its 
installation  saw  the  establishment  of  a  night  shift, 
\vith    the    inevitable   division   of  the   available   men. 
This  was  only  done  at  the  expense  of  a  stoppage  of 
other  machinery  for  periods  of  a  few  days,  and  no 
little    ingenuity    was    wanted    to    make    things    fit. 
Eligible  workers  enlisted  or  were  called  up  to  join 
their  Reserve  or  Territorial  units,  and  older  workers 
were  absorbed  from  industries  upon  which  the  war 
has  fallen  as  a  blight.     The  old  business  adage  of 
modern  rush,  "  too  old  at  forty,"  has  gone  by  the 
board.     The  age  limit   for  engaging  workers,   if  it 
has  not  vanished  in  toto,  is  at  least  twice  the  figure 
of    pre-war     days,  employers'    liability    and     other 
obstacles   notwithstanding.     The  gaps  in  the  ranks 
of   men  have  so    far   as  practicable  been  filled   up 
by  girls.     A  forty-eight  hour  week  has,  for  the  bulk 
of  the  machinery,  mysteriously  expanded  into  about 
two-and-a-half  times   its  normal   term.     The  works 
staff  remains  as   before :    yet   the  amount  of   super- 
vision is  more  than  doubled.     The  percentage  of  sick 
has  increased,   and  the  cause    is   not  drink.      Long- 
hours  and  night  work  have  claimed  their  toll  in  the 
works   "casualty"  list.     The  new  order  of  things 
is  now  on  trial,   and   time    will   show  its  efficiency. 
So  far  as  labom-  is  concerned,  the  emergency  has 
been  met  and  tackled,  as  engineers  say,  with  a  fair 
measure  of  success.     The   maxinumi  output,   if  not 
now  achieved,    should  be  oiily  a  matter  of  a  short 
time.     Whether  the   new  machinery-  will   always  be 
running   2ih  hours  per  day   is   another  matter,  de- 
pending upon  a  rather  large  number  of  problemati- 
cal "  ifs."     That  is  our  risk. 

The  supply  of  raw  material  has  been,  and  still  is. 
an  undertaking  of  somewhat  precarious  nature,  as 
uncertain  as  the  weather.  One  firm's  raw-  material 
i.s' another  firm's  finished  article.  Concurrently  with 
the  sudden  jump  in  the  demand  there  has  come  in 
some  materials  a  serious  check  in  the  continuity  of 
supply,  and  sometimes  even  in  the  quantity  there 
has  been  a  deficit.  Copper  and  lead  are  obtainable 
in  spasms,  and  the  arrival  of  these  metals  again 
depends  upon  another  series  of  "  ifs."  Among  these 
are  :  if  the  ship  were  not  commandeered  by  the  War 
Office  or  Admiralty  en  route;  if  it  were  not  torpedoed 
by  the  enemy;  if  it  could  be  unloaded  when  docked. 
Actually,  one  boat  was  so  commandeered,  and  ran 
about  the  world  with  copper  in  her  hold  until  she 
was  released  and  able  to  come  home  and  unload  her 
cargo.  Another  was  dry-docked  with  copper  alward 
wliich  could  not  be  unloaded  owing  to  dock-labour 
trouble.  Other  goods  were  only  to  be  bought  in 
comparatively  small  quantities,  and  for  delivery  at 
such  dates  as  would  only  allow  a  hand-to-mouth  sort 
of  existence  in  the  shops  where  tliey  are  used.  Mat- 
ters have  certainly  improved  of  late,  and  suppliers 
aVe  working  strenuously  to  cope  with  the  abnonnal 
demand,  Intt  even  now  assurance  is  lacking  that  one 
material  or  another  will  not  suddenly  run  dry,  and 
temporarily  put  out  of  conmiission  this  or  that  ilc- 
partment.  h'urther,  when  one  must  earmark,  for 
Government  orders  only,  the  whole  supplies  of  a  par- 
ticular conunodity  or  some  special  size  or  class  of 
raw  material,  it  is  not  easy  to  see  where  the  ordinary 
customer  comes  in.  This  has  been  done  in  certain 
sections  of  electrical  engineering,  and  is  still  being 
done.  Then  the  questioTi  of  the  a|)(X)rtioning  of  the 
output  becomes  a  little  more  clear.  The  old  story 
of  the  three  essentials  to  success:  First,  audacity; 
second,  audacity;  and  third,  audacity;  is  adapted  to 
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war  requirements,  and  it  is  "  war  urgency  "  every 
time.  The  other  people  are  the  regular  old-standing 
customers,  and  new-comers,  some  of  whom  (whisper 
it)  have  always  previously  bought  from  Germany. 
There  should  be  no  doubt  as  to  which  of  these  ob- 
tains priority  after  His  Majesty's  orders  are  filled. 
The  smn  total,  however,  amounts  to  a  deal  of  work, 
and  even  with  overtime  and  double  shifts  it  is  not 
easy  to  an'ange  for  anything  even  approaching-  strict 
rotation  of  manufacture.  Especially  is  this  the 
case  with  small  orders  and  stock  lines,  which,  in  the 
ordinary  course  of  events,  are  turned  out  promptly. 
Stocks  run  out,  and  in  the  general  pressure  are  quite 
a  time  in  their  renewal.  An  extra  quantity  of  sweet 
reasonableness  is  therefore  needed  on  the  part  of 
buyers  who  cannot  get  their  stuff  delivered.  Things 
are  bad  no  doubt,  but  the  siiop  is  open  on  this  side 
of  the  English  Channel,  but  what  of  the  other  side  r 
There  are  many  who  do  not  complain  overmuch,  and 
there  are  the  others.  One  gentleman  writes  :  "Work 
overtime  if  necessary,"  as  though  to  offer  us  the 
.''  open  sesame  "  for  a  quick  dispatch  of  his  require- 
ments. Another  says;  "This  order  was  placed  on 
a  rush  basis";  he  apparently  forgets  that  there 
are  others  on  the  same  basis  for  the  battlefield  or  the 
submarine.  However,  these  small  touches  add  to 
the  gaiety  of  nations.  Other  orders  come  in  with  a 
penalty  clause  attached,  and  some  of  these  from  our 
Colonial  Governments.  One  wonders  what  would 
happen  if  one  of  these  penalty  lots  were  torpedoed 
on  its  way  to  the  Antipodes.  To  penalise  manufac- 
turers in  peace-time  is  justifiable,  but  the  war  has 
lasted  long  enough  for  the  penalty  clause  to  have 
been  jettisoned  long"  before  now,  and  it  is  question- 
able whether  a  penalty  could  be  enforced  at  pre3ent, 
even  though  the  order  had  been  booked  during  the 
term  of  the  war. 

From  this  bald  statement  of  the  case  one  may,  to 
some  extent,  appreciate  the  accumulation  of  troubles 
under  which  factories  have  been  working  for  the 
past  few^  months.  Orders  can  be  dealt  with  subject 
to  the  conditions  indicated  and  to  the  limitations  in- 
volved. Nobody  can  pretend  to  anticipate  the  ex- 
tent of  Government  requirements  or  the  time  of 
Government  demands.  It  is  on  this  account  nearly 
impossible  to  promise  with  any  degree  of  accuracy 
the  time  required  to  execute  other  orders,  and  bear- 
ing this  in  mind  one  will  doubtless  lend  the  toleration 
asked  for  in  the  Review  article  to  which  reference 
has  already  been  made. 


GOOD  LIGHTING    AND    ITS   EFFECTS. 


By  V.  H.  MACKINNEY. 


{Abstract  of  paper  read    before  the   YOBKSHIBE    LOCAL  SECTION 

OP  THE  Institution  op   Electrical  Engiseees  at 

Bradford,  April  Uth,  1915.) 

It  ia  somewhat  ainerular,  secinar  that  so  much  care  is  devoted  to 
the  natural  I'g-htmg:  of  bnildings.  that  the  provision  of  artif  cial 
light  does  not  receive  more  care.  Not  infrequently  when  buildirgs 
are  erected  the  artificial  lighting  is  left  to  the  very  la^t,  acd  the 
amount  expended  on  it  ia  qait^e  out  of  proportion  to  its  importani  e. 
Yet  in  the  present  age  artificial  light  plays  an  important  part. 
Mach  of  the  labonr  of  to-day  is  done  by  artificial  light;  mrst 
people  find  in  the  evenings  their  main  opportunity  for  social  enjoy- 
ment and  recreation.  Daring  recent  years  educational  tuthojities 
have  been  making  special  eflforts  to  better  the  lighting  of 
schools. 

Bad  lighting,  by  adding  to  the  strain  of  labour,  causes  fatigue 
and  general  deterioration  in  health,  even  when  it  doea  not  directly 
affect  the  eyes  ;  it  ia  also  directly  rcpponaible  for  a  large  number 
of  accidents.  Accidtnts  are  always  a  source  of  loss,  not  only 
because  of  the  compensation  paid  to  the  injured,  but  also 
because  of  the  disorganisation  to  which  they  give  rise.  It  has 
been  proved  that  unsatisfactory  lighting  ia  often  a  cauae  of  spoiled 
work,  and  that  it  slows  down  the  speed  of  operators  and  limits 
the  output.  In  a  certain  factory  tests  were  recently  made 
before  and  after  an  improvement  in  the  lighting,  and  it 
was   found     that    the    output    had    been    increased    by    11    per 


cen*.  The  coat  of  lighting  is  almost  always  a  minute  fraction 
of  the  wagea  bill — in  many  incuatries  less  than  1  per  cent. 
— 80  that  even  a  amall  increase  in  output  would  more  than  repay 
the  relatively  small  cost  of  putting  the  lighting  on  a  satisfactory 
basis.  The  finer  the  quality  of  the  work,  and  the  more  skilled  the 
operators,  the  more  serious  are  the  resulta  of  poor  illumination.  In 
the  textile  factories  of  the  North  the  weavers  migrate  to  those 
mills  that  are  known  to  be  wtll  lighted,  and  desert  those  where 
the  illumination  is  notoriously  bad  ;  they  know  that  they  can  earn 
more  when  the  illumination  is  satisfactory.  A  clerk  woiking  in 
insufficient  light  is  apt  to  make  mistakes,  and  no  one  can  foresee 
how  serious  the  const  querces  of  such  a  slip  may  be.  Show-window 
lighting  has  become  a  fine  art,  and  up-to-date  merchm'is  fully 
recognise  the  value  of  well-lighted  windows  aa  an  advi  rtiaement. 

It  is  not  such  an  easy  matter  to  say  exactly  of  what  good  lighting 
coQtists  ;  only  long  experience  can  show  exactly  how  much  light 
id  needed  for  d  fferent  classes  of  work,  and  only  the  skill  of  the 
trained  lighting  expert  can  tecure  that  in  any  installation  this 
correct  amount  will  be  provided.  Another  fundamental  rule  ia 
that  the  light  should  be  directed  where  it  is  neided.  Proper 
shading  ia  one  of  the  firat  requisites  in  succesaful  illumination. 
The  reliection  of  surrcundinga  plays  an  important  part  in  the 
resultant  illumination,  and  it  is  quite  possible  to  obtain  an  increase 
of  aa  much  aa  80  per  cent,  over  the  calculated  values  due  to  reflec- 
tion from  the  walla  and  ceiling,  if  the  roim  ia  within  reasonable 
siz3  and  the  aurroundinga  are  light  in  character.  The  following 
table  indicates  the  amount  of  assistance  one  may  expect  from 
different  eurroundings  : — 


Condition 

Condition         ItoresEe  over  ctlcalatcd 

of  ceiling. 

,f  walle.                     illumiDLtion. 

Very  dark 

Very  dark                    0  % 

Medium 

Very  dark                  15  % 

Medium 

Medium                      40  % 

Very  light 

Very  dark                  30  % 

Very  light 

Medium                      65  % 

Very  light 

Very  light                  kO  % 

The  following  average  foot-eandle  intensities  are  recommended 

for  the  vationa  claaaes  of  service 

ndicated  : — 

Art  gallery  (wallt) 

50 

Mueeum      

30 

Automobile  showroom     ... 

60 

Office  (general)      

4  0 

Bank  (general ) 

2-0 

Power  houae 

20 

Bath  (public)— 

Railway  carriage 

20 

DressiDg  rooms 

10 

Reading  (nrdinary  print)... 

40 

Swimming  bath 

2-0 

Reading  ( fine  print)i 

6  0 

Billiard  room  (general)    ... 

10 

Beaidencea — 

Billiard  table         

15-0 

Porch       

05 

Cjurts — 

Hall  (entrance) 

ro 

Squash     ... 

6-0 

Drawing  room  ... 

1  .-. 

Tennis     

60 

Sitting  room 

1  5 

Charch         

30 

Dining  room  (genera!)... 

05 

Desk             

40 

(Local  on  table) 

10 

Drawing  office       

8-0 

Kitchen 

20 

Drill  hall 

3-0 

Bedroom  (gencraO 

10 

Engraving  ...          

LO-0 

Dressing  table 

40 

Factory — 

Restaurant 

3-0 

General  illu  mination  only 

Rink  (skating)       

30 

where   additional  spe- 

School- 

cial     illumination     of 

Class-room          

30 

each  machine  or  bench 

Corridor 

05 

is  provided      

1-5 

Sewing        

6-0 

Local  bench  illumination 

fO 

Shop  window — 

Complete  (no  local  illumi- 

Light goof's        

8-0 

nation)            

+  0 

Medium  goods    ... 

160 

Garage        

2-0 

Dark  goods         

20-0 

Gymnasium           

25 

Shops  (interior) — 

Hospital — 

Light  goods       

50 

Corridors 

0'5 

Dark  goods         

100 

Wards  (with  no  local  il- 

Station (railway)  ... 

2-0 

lumination  supplied)  . 

1-5 

Street- 

Wards  (with   local   illu- 

Business (not   including 

mination  supplied)    ... 

0-5 

light  from  shop  win- 

Operating table 

12-0 

dows,  &c.) 

05 

Laundry      ...         

10 

Residence           

0-1 

Ironing  table     

4-0 

Country  roads 

005 

Library — 

Studio          

40 

Stock  room         

1-6 

Theatre- 

Reading  room   (with  no 

Lobby      

30 

local  illumination)    ... 

4-0 

Auditorium 

20 

Reading      room      (with 

Train  shed 

10 

local  illumination)   ... 

10 

Typesetting 

80 

Market        

3-0 

Warehouse 

1-5 

Moving-picture  theatre   ... 

2-0 

Wharf         

10 

The  minimum  illumination  at  any  point  ahould  not  be  le  a  than 
half  the  valuea  stated  above.  To  calculate  the  foot-candle  illu- 
mination one  must  have  full  particulars  as  to  the  polar  distribu- 
tion of  the  light  source  he  is  going  to  use,  also  the  actual  candle- 
power  emitted  by  the  source  in  the  different  zone".  With  the 
advent  of  different  forms  of  filament  winding  and  different 
efficiencies  of  lamps,  the  present  rating  ia  becoming  insufficient. 
The  moat  ideal  method  seems  to  be  the  rating  of  lamps  in  quantity 
of  light  emitted,  i.e.,  lumens — a  lumen  being  equal  to  00796 
spherical  candles  ;  but  the  most  understandable  rating  would  ba 
in  mean  spherical  candle-power.  The  mean  spherical  candle-power 
may  then  be  considered  aa  a  meaaure  of  the  total  flux  of  light, 
M.s.c  p.  X  4  =  total  lumena  emitted,  and  thus  one  source  would  be 
directly  comparable  with  another.     The  8ouio3  rarely  gives  exac  ly 
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the  distribution  of  light  required  for  a  Bpeoifio  problem,  and  it  is 
almost  always  necessary  to  us}  it  with  a  suitable  reflector. 
[The  lecturer  showed  polar  curves  which  indicited  how 
the  bare  lump  distribution  ciuld  be  altered,  and  how  great  were 
the  advantages  to  be  derived  by  using  a  suitable  refl'ctor.] 
With  white  glass  one  can  only  obtain  a  general  distribution  ;  with 
mirrored  refi  jctora  only  concentrated  distribution,  and  with  prii- 
mitic  refi  ctors,  properly  designed,  any  distribution  from  extremely 
concentrating  to  extensive  can  be  obtained  With  enclosing  glass- 
ware one  has  a  very  similar  sit  of  conditions.  A  frosted  globe, 
which  has  only  ditt'-actiag  properties,  leaves  the  distribution  curve 
of  the  illaminant  essentially  unchanged,  and  merely  smoothes  it 
out  by  averaging  the  light  fljxovera  narrow  range  of  angles. 
An  opal  or  white  glass  globe,  which  is  an  excellent  diffuser,  entirely 
changes  the  distribution  curve  by  substituting  the  diffusing  globe 
as  secondary  radiator,  ani  retains  only  for  a  small  portion  of  the 
light  the  original  di'tribntion.  A  lamp  in  an  opal  globe,  not  too 
dense,  is,  therefore,  clearly  but  faintly  visible,  surrounded  by  a 
brightly  luminous  globe.  In  the  case  of  a  frosted  globi  the  lamp 
appears  as  a  bright  ball  of  light,  while  its  outline  is  not  visible  ; 
the  globe  being  non  luminous  or  but  faintly  lumiuous.  With  pris- 
matic g'o'ie?  it  is  possible  to  obtain  both  good  diffusion  and  re- 
direclijn  of  the  light  rays.  Clear  glass  with  correctly  designed 
prisms  affords  a  means  of  controlling  light  to  the  greatest  extent 
and  redirecting  it  more  efficiently  than  any  other  known 
material. 

[  The  lecturer  then  showed  a  carve  obtained  from  an  enclosed 
prismatic  unit  in  conjunction  with  a  40)-c. P.  half-watt  lamp,  j  Tbe 
unit  is  specially  designtd  for  street  lightiog  and  gives  the  maximum 
illumination — two  and  ahalf  times  the  rated  candle-power  of  the 
lamp — at  an  angle  of  1.5°  from  the  horiz)ntal,  whijh  is  considered 
ideal  for  the  purp  lee.  The  particular  unit  from  which  the  curve 
was  obtained  is  made  up  of  two  pieces  of  prismatio  glassware,  one 
fixed  inside  the  other.  The  internal  piece  has  a  pinooth  iaterior 
and  horizintal  prisms  on  the  exterior,  and  the  external  piece  has 
a  smooth  exterior  and  vertical  ribbings  on  the  interior.  Tnie, 
when  fixed  together,  offers  both  a  tmaoth  interior  and  exterior, 
which  does  away  with  the  objection  as  a  dirt  coUecttr  of  pris- 
matic glassware  when  u.-ed  in  the  open. 

The  following  simple  rules  for  good  lighting  should  be  observed  : 
— Don'c  work  iu  a  flickering  light :  don't  expose  the  eyes  to 
unshaded  lights  in  the  direct  range  of  vision  ;  d  m't  judge  ilium - 
nation  by  the  brightness  of  the  lamps  ;  avoid  exc  ssive  contrasts  ; 
use  the  right  type  of  gl  jbp,  shade  or  rtfl  ;ctor  ;  make  sure  that  the 
illumination  is  snffi  lieut ;  keep  lamps,  globes  and  rtfl  ctors  clean  ; 
and  make  sure  that  the  lamps  are  in  the  right  positions. 


Discussion. 


Me.  Wilson  Haetnell  said  that  in  a  theatre  or  ballroom  over- 
head lighting  was  required,  in  order  that  people  cpuld  see  what 
was  going  on  around  them,  whereas  in  diaingrooms  and  drawicg 
offices  persons  did  not  wmt  to  look  around  them,  but  desired  to 
have  the  light  directed  on  to  what  they  were  doing.  Iu  a  drawing- 
room  also  subdued  light  was  very  pleasant,  especially  if  persons 
met  simply  for  conversational  purposes.  They  should  always  a'k 
themselves  when  putting  in  a  lighting  installation  :  "  Wnat  result 
do  you  wish  to  obtain  ?  "  and  then  act  accordingly. 

Mb  Bbown  said  that  several  times  he  had  tried  to  demonstrate 
to  people  that  Hjlophane  shades  were  the  best  for  their  purposes, 
bat  the  cost  of  the  shades  killed  any  arguments  that  could  be  put 
forward  iu  their  favour.  When  they  came  to  put  the  thing  into 
actual  practice  it  was  not  quite  so  easy  as  it  appeared  on  paper  or 
on  a  diagram — a  great  m  key  of  the  apparent  advantages  would  have 
to  be  discounted  when  one  was  trying  to  convert  people  in  regard 
to  lighting. 

Mb.  Moss  said  he  had  had  similar  experience  to  Mr.  Brown.  He 
had  gone  to  considerable  expense  and  trouble  at  times  in 
demonstrating  Holophane  lightiog  in  mills  as  compared  with 
lighting  by  orJina'y  shades,  and  he  had  always  run  up  against  the 
one  difficulty — cost.  At  the  same  time,  he  thought  it  was  quite 
possible  to  get  very  satisfactory  results  with  a  good  glass  or  white 
opal  shade.  Shops  to-day  had  to  be  attractive,  and  there  was  no 
doub";  that  lighting  was  one  of  the  principal  things  a  shopkeeper 
had  to  consider. 

Pkof.  G  F.  CirAENOCK  said  his  experience  of  lighting  in  the 
drawing  office  or  classroom  was  in  favour  of  indirect  lighting. 
He  had  laid  down  a  sort  of  standard  some  time  agi,  that  from  the 
lighting  in  a  drawing  office  one  should  be  able  to  read  one- 
hundredth  of  an  inch  on  a  steel  rule.  Unless  the  light  was  very 
good  indeed  he  did  not  think  many  would  be  able  to  do  that,  but 
he  found  with  indirect  lighting  that  it  was  perfectly  easy,  although 
when  they  entered  the  room  they  would  not  be  impressed  with  the 
abundance  o^  light.  Well  diffused  lighting  was  wanted  in  a 
drawing  office.  It  they  used  the  desk-light  standards  thty  ran 
the  ri-k  of  injuring  the  eyes,  because  one  oocasi  lually  found  it 
necessary  to  turn  round  for  some  reason  or  other,  aid  the  very 
great  change  from  the  bright  light  to  the  dark  corners  of  the  room 
was  likely  to  prove  obj actionable.  With  regard  to  Holophane 
shades,  if  properly  arranged  they  we.'e  well  worth  the  extra  cost. 
With  some  modern  theories  with  regard  to  lighting  buildings  there 
was  a  tendency  to  run  in  the  direction  of  too  great  economy,  and 
rooms  of  buildings,  halls  and  churches  which  were  reputedly  well 
lighted  accjrding  to  midern  notions  were,  when  one  came  to 
examine  them  closely,  somewhat  disappointing.  I  f  a  man  could 
not  tead  his  hymn  book  in  church  the  lighting  was  not  sufficient, 
and  all  the  very  beautiful  effects  on  the  ceiling  and  on  the  archef, 
and  on  the  carving,  and  so  on,  were  really  of  secondary  importance. 
He  would   like  to  caution  those  present  against  taking  to^  mu^h 


notice  of  photographs,  because,  as  an  amateur  photographer,  he 
could  assure  them  that  with  a  little  trick-ry  in  exposure  and 
development  they  could  get  any  result  they  desired.  He  did  not 
regard  th'?  photographs  which  the  lecturer  had  shown  as  satisfac- 
tory proof  in  regard  to  the  installations  concerned,  and  he  thought 
it  well  to  throw  out  a  word  of  caution. 

Mb.  Wbight  said  the  lecturer  had  tild  them  nothing  about 
overlij;hting.  He  k  lew  an  arcade — lighted  by  gas  he  believed — 
into  which  it  was  positively  injirious  to  the  eyes  for  a  person  to 
enter.  Proper  shading  ought  to  be  adop  ed  to  di  fuse  the  lighting. 
He  agreed  with  Prof.  Charnook  with  rega'd  to  the  lighting  of 
drawing  offi  es.  He  was  sure  that  his  ey  sight  had  soffered  in  his 
drawing-offiee  days  through  the  necessity  of  using  a  strong  and 
concentrated  light. 

Mr.  Collinson  said  that  thg  diagrams  which  they  had  s'een 
with  regard  to  the  metal-filament  lamps  largely  went  to  show  that 
the  present  shape  of  lamp  was  not  altogether  satisfactory,  and  it 
would  rather  appear  that  in  the  next  year  or  two  that  type  of 
lamp  would  be  gridua'ly  eliminated,  and  another  lamp  put  on  the 
market  which  would  give  a  batter  downward  distrioution  of  light. 
He  uuderctjod  the  lecturer  to  hold  the  opinion  that  prismatic 
glass  was  the  thing  to  use  iu  connection  with  electric  lighting. 
His  own  experience  of  prismatic  glass  was  that  when  it  was 
new  and  clean  it  was  very  good,  but  after  it  had  been  installed 
for  a  while  and  was  covered  with  dust  it  seemed  -to  lose  a 
good  deal  of  its  effioiency.  Dirty  shades  were  ineffective,  and 
although  they  could  put  oa  a  good  shada,  unless  they  kept  it  clean 
they  would  not  get  the  effects  they  should  have. 

Tae  Chaibman  (Mr.  T.  Roles)  said  that  personally  he  thought 
for  dwelling  houses  shades  of  alabaster  or  special  glacs  were 
much  more  pleasing  in  appearance  than  Holophane  shades,  whereas 
for  business  premises  Holophane  shades  were,  as  a  rule,  found  to  be 
ex'-ellent.  Ha  agreed  with  Prof.  Ciarnock  with  regard  to  the 
injorious  effect  of  strong  light  on  the  eyes  of  dranghtsmen,  clerks 
and  others  who  worked  at  desks,  and  thonjht  that  in  every  room 
it  was  necessary  that  there  should  be  a  scheme  of  general  illumi- 
nation so  that  one  woulH  not  look  from  the  &tro"g  light  to  practi- 
cally no  liaht  at  all.  la  the  Bradford  Town  Hill  it  had  been 
suggested,  aid,  he  believed,  carried  out  in  the  majority  of  the 
offic'S.  that  the  lighting  should  b:  immediately  over  the  desks. 
1 1  the  eleotricity  cffics,  however,  he  strongly  opposed  this  form 
of  illumination,  and  the  draughtsmen  and  clerks  supported  him — 
they  much  preferred  a  diffusel  light  which  wa«  pr-aotically  shadow- 
less, la  regard  to  street  lighting,  and  indetd,  lighting  generally, 
he  beli'-ved  it  would  take  a  number  of  years  before  they  could  con- 
vince the  public  that  good  lighting  lay  in  good  diatnbation  rather 
than  in  having  great  flares  of  light  in  different  parte. 

The  lecturer  briefly  replied  to  the  poi  its  raided  in  the  discnssioii. 


NEW     ELECTRICAL     DEVICES, 
AND    PLANT. 


FITTINGS 


Electrically-Operated  Carriage-Drive  Gates. 

T  le  ornamental  val  le  of  handsome  gates  at  the  entrance  to  a 
carriage  drive  is  often  lost  upon  those  who  h  »ve  occasion  to  pass 
through  them,  owing  to  the  necessity  for  descending  from  the 
vehicle  to  open  or  close  the  gates  iu  the  absence  of  the  lodge- 
keeper.  The  electrical  way  of  surmounting  this  difficulty  is 
exemplified  at  a  country  house  in  the  North  of  England,  where  a 
fine  pair  of  gatts,  wi'h  imposing  pillar  supports  gracing  the 
approach  to  the  hall,  in  electrii;ally  operated.  Tha  operating  gear 
consists  of  a  J  H.iv  Witton  motor,  geared  through  a  clutch  to  a 
mechanism  for  opening  and  closing  the  gates.  The  electric  motor 
and  mechanism  are  housed  in  a  small  tunnel  underneath  the  gates, 
a  small  manhole  situated  on  one  side  giving  access  to  them.  Power 
is  supplied  from  the  house  installation.  The  controlling  switch, 
which  is  located  in  the  girage,  isof  the  reversing  type,  so  that 
putting  the  switch  in  one  position  closes  Iha  gates,  and  putting  it 
in  another  position  opens  them  On  completing  the  circuit  the 
motor  is  started  up,  and  a  solenoid  circuit  energised,  connecting  the 
motor  to  the  gate-opening  mechanism  throu.;h  the  clutch. 
The  presence  of  thii  clutch,  which  is  open  when  the  motor 
is  not  at  work,  enables  the  gates  to  be  opened  or  closed 
by  hand  when  deeirtd.  Before  leaving  the  garage  the  chauffeur 
opens  fie  gates,  and  after  driving  through,  he  signals  by  means  of 
the  horn  to  anyone  who  hippens  to  be  in  the  garage,  should  he 
desire  tha  gates  to  bo  <  'ri8,ed  immediately.  O  i  the  other  hand, 
when  the  gates  are  found  closed  oa  the  return  j  lurney  the  sound 
of  the  horn  gives  the  signal  for  the  B»i:ch  to  be  put  to  the  opening 
position.  It  is  estimated  that  the  gitcscan  be  opened  over  ."lOO 
times  at  a  cost  of  Id.  for  energy.  The  soheme  cou'd  be  arranged 
BO  that  by  means  of  a  time  switch  the  gates  were  closed  some  few 
minutes  after  the  departure  of  the  car  from  the  garage  ;  moreover, 
they  could  be  controlled  by  means  of  a  push  button  in  the  hall  of 
the  house,  or  by  a  mechanism  completi  ig  the  electrical  circuit  due 
to  the  weight  of  the  car  pressing  on  it  as  the  car  reached  the 
gates. 

The  gates  were  constructed  by  Messrs.  Lockerbie  &  Wilkiosoo, 
Tipton,  Staffs.,  and  the  operating  mechanism  by  the  Witton- 
Kramer  Electric  Tool  and  Hoist  Co.,  Witton,  Birmingham,  for 
whom  the  Genkbal  Ei.ectbic  Co.,  Ltd.,  of  07,  Queen  Victoria 
Street,  E.G.,  are  the  sole  selling  agents. 
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Electrically-Driven  Cloth  Printing  Machine. 


An  intereetinBT  example  of  the  electric  drive  as  applied  to  the 
printinfT  indastry  is  shown  in  the  acoompanyingr  Illustration.  The 
machine  is  a  six-colour  cloth  printing  machine  arranged  to  print 
squares  or  rectangles,  with  side  and  cross  borders  in  any  length 
from  1  yard  to  10  yards,  increasing  by  1  in.,  and  using  rollers 
18  in.  in  circumference.  The  machine  is  driven  by  a  25  H.P. 
three-phase  Witton  motor,  the  controller  resistance  being  mounted 
on  the  bedplate  of  the  machine.  As  will  be  observed,  the 
motor  is  completely  out  of  the  way,  and  the  illustration  gives  a 
good  idea  of  the  compactness  of  the  electric  drive.     The  electrical 


designs,  both  having  swivel  and  trunnion  mounting,  which 
permits  the  movement  of  the  fan  horizintally  or  vertically  through 
a  wide  angle.  The  ease  of  conversion  from  bracket  to  desk  type  is 
an  attractive  feature. 


Fig.  i  — B.T.H.  Twin  Blowbb. 


Fig.  1.— Six  colour  Cloth  Phinti.>j>}  Macuine  DaivjsN  by  a    Witton  Motoe. 


B.T.H.  Exhaust  Fan. 


equipment  was  supplied  by  the  General  Electric  Co,  Ltd.,  of 
Witton,  Birmingham,  and  07,  Q  neen  Victoria  Street,  London,  EC. 

The  Kaylorgraph. 

■  Last  week  a  demonstration  was  held  in  London  of  a  new  type 
of  electric  sign,  known  as  the  "  Nayljrgraph,"  which  is  bnng  con- 
structed by  Messes  Naylokgeaph,  Ltd.,  of  210,  High  HolbDrn, 
London,  under  patents  granted  to  Mr.  J.  P.  Naylor. 

This  sign  differs  from  the  numerous  types  of  signs  displaying 
words  and  set  phrases,  with  which  our  readers  are  f  imiliar,  in  th^t 
within  its  letter  capacity  it  can  be  m%de  to  display  any  desired 
message,  practically  on  the  spur  of  the  moment  ;  moreover,  its 
construction  is  such  that  the  legend  is  visible  by  day  or  night. 

The  High  Holborn  sign,  fi».  4,  which  is  situated  in  a  position 
commanding  a  considerable  length  of  this  thoroughfare,  has  an  area 
of  400  Eq  ft.,  measuring  33  ft.  long  by  12  ft.  high  ;  it  consists  of 
52  monograms  in  four  lines  of  13  ;  each  monogram  has  23  elements 
or  nnits  which  can  be  grouped  to  form  a  letter. 

Tae  elements  are  of  special  design,  consisting  of  a  white  disk- 
like member  provided  with  two  black  metallic  covers  or  eyelids, 
which  are  rotated  by  electro  mignetic  means  to  uncover  the  disk  ; 
behind  each  disk  is  a  lamp  for  night  illumination,  also  controlled 
in  a  similar  manner.  The  1,196  elements  comprising  the  sign  are 
coupled  up  to  a  single  keyboard,  which  is  selectively  placed  in 
relation  with  eaoh  monogram  so  as  to  cause  the  display  of  any 
letter  upon  any  pmel,  an  auxiliary  board  being  provided  to  delete 
or  cause  non-display  of  any  desired  monogram.  This  keyboard 
was  primarily  designed  for  the  display  of  news,  and  by  its  means 
an  average  of  one  change  a  minute  can  be  obtained  on  the  sign. 

The  c  mtrol  devices  are  connected  and  operated  in  series,  so  that 
they  can  be  connected  directly  to  a  200-volt  d  c.  supply.  It  may 
be  pointed  out  that  the  elements  are  self-contained  units  provided 
with  a  short  flexible  and  plug,  which  are  easily  replaceable. 

The  sign  was  utilised  for  recruiting  purposes  during  the  week, 
with  considerable  success,  and  its  versatility  undoubtedly  formed 
an  attractive  feature. 

^Messrs.  Naylorgraph  have  been  granted  patents  in  over  thirty 
countries,  and  their  letter  design  and  monogram  are  registered  ; 
we  understand  that  they  are  prepared  to  negotiate  for  the  exploita- 
tion of  their  foreign  patents. 

B.T.H.  Electric  Fans. 

A  recent  list  (No.  7,100-B)  issued  by  the  British  Thomson- 
BtousTON  Co.,  Ltd.,  of  Rigby,  gives  particulars  of  a  number  of 
types  of  electric  fans  and  tan  motors  made  by  the  firm.  Particular 
stress  is  laid  on  the  desk  and  bracket  types  of  fan,  which  are  built 
for  either  direct  or  alternating-current  working,  with  12 -in.  or 
16 -in,  diameter  fans,  and  are  built  in  oscillating  and  non-oscillating 


The  oscillatory  movement  is  provided  by  positive  mechanism, 
and  does  not  depend  on  air  reaction. 

The  motor  and  fan  can  be  made  to  oscillate  through  a  pre- 
determined angle.  The  list  also  shows  ceiling  type  fans,  one  of 
which,  a  twin  blower,  we  illustrate  in  fig.  2  ;  we  aho  illustrate  an 


Fig.  4. — The  Naylobqbaph  Day  and  Night  Sign. 

exhaust  fan,  fig.  3,  these  being  built  in  12-in.  and  16-in.  8iz;s  for 
either  direct  or  alternating-current  working,  and  provided  with  a 
separate  speed  regulator. 
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Electric  Lighting  of  Ambulance  Trains  in  France. 

The  electric  lightine  of  ambulance  trains  for  use  on  the 
Cjntinent  has  presented  some  features  of  special  interest,  the 
running-  conditions  baing-  particularly  exacting.  Trains  consisting 
of  pharmicy  and  ward  coaches  have  been  built  in  this  country  by 
the  Great  Eastern  R>ilway,  the  Great  Western  Riilway, the  L-rndon 
and  Xirth- Western  Railway,  and  the  Lindon,  Brighton  &  South 
Coast  R  til  way,  while  several  coaches  have,  at  the  order  of  the 
Red  Cross  Siiety,  baen  supplied  by  the  Birmingham  Railway 
Carriage  and  Wagon  Co. 

These  various  units  have  been  equipped  throughout  with  Stone's 
system  of  electric  train  lighting,  which  has  been  adapted  for 
service  on  coaches  working  to  no  fixed  time-table  and  subject  to 
long  periods  of  standing  and  elosv  running.  To  meet  the 
exceptional  requirements  of  the  case,  use  has  b^en  made  of  special 
dynamos,  which  are  capable  of  doing  the  requisite  current  gene- 
ration at  a  speed  of  but  little  more  than  10  miles  an  hour.  These 
machines  are  of  the  latest  type,  and  are  fitted  with  ball  bearings. 
The  supply  is  at  21  volts. 

The  lamp  circuits  are  divided  into  two  sections,  so  that  either 
half  lights  or  full  lights  can  be  used  at  will ;  moreover,  individual 
control  is  provided  on  most  of  the  lamps.  Wall  sockets  also  are 
fitted  io  several  ooachee,  to  facilitate  the  employment  of  portable 
lights. 

The  accumulators  installed  consist  of  double  batteries  of  Stone's 
standard  "  Tonum  "  cells,  and  these  give  a  "full  lights  "  capacity 
of  over  48  hours.  It  is  unlikely,  however,  that  all  the  lamps  will 
be  used  at  one  time,  hence  the  available  storage  is  very  great. 
With  batteries  of  so  iarge  a  rating  and  dynamos  generating  current 
at  80  low  a  speed,  the  installations  are  cipable  of  satisfactory 
working,  even  under  the  most  trying  conditions. 

The  whole  of  the  apparatus  is  of  British  manufacture,  being 
supplied  by  Messr.'^.  J.  Sto.ne  &  Co.,  Ltd.,  of  Daptford,  London, 
S.E. 


LEGAL. 


Underwood  v.  Bbitish  Ubalite  Co. 

This  case  was,  on  Thursday,  April  22nd,  the  suhjio.  of  an  appeal 
by  the  defendants  to  the  Diviaional  Court  of  Kma  s  Bench,  before 
Justices  Bailhaohe  and  Shearman,  from  a  verdict  and  judgment  in 
the  action  of  Underwood  r.  The  British  Uralite  Co.,  heard  in 
January  las'  by  Judge  Rentoul,  in  the  City  of  London  Court,  when 
a  jary  awarded  the  plaintiff  £71  damages  for  breach  of  contract. 
The  matter  was  fully  reported  in  our  issue  of  February  5th,  page 
174. 

Counsel  for  the  appellants  argued  that  the  defendants  had  not 
entered  into  any  contract  with  the  pUintiff  by  which  they  were 
precluded  from  selling  to  Messrs.  Kynock,  and  that  there  was  no 
custom  with  regard  to  dealers  which  prevented  them  from  dealing 
•direct  after  the  plaintiff  had  failed  to  purchase  within  the  period 
of  the  option,  there  being  no  concluded  contract  of  sale  between 
plaintiff  and  Martin  or  batween  Martin  and  Kynocks. 

Mb  JD8TICE  Bailhache,  after  hearing  lengthy  arguments  on 
both  sides,  said  he  was  of  opinion  that  the  work  done  by  plaintiff 
was  not  for  the  defendants,  but  in  order  that  he  himself  might 
effect  a  sale.  There  was  no  implied  contract  to  pay  for  services 
80  rendered.  What  was  done  was  done  by  the  plaintiff  because 
he  was  a  person  who  had  an  option  of  purchase  and  was 
trying  to  find  a  purchaser  from  himself.  He  did  not 
think  the  circumstances  of  the  case  supported  the  arguments 
of  the  plaintiff.  If  it  were  so,  the  defendants  could  not 
dispose  of  their  machinery  without  a  liability  to  pay  the  dealer  for 
services  rendered.  The  Judge  in  the  Court  below  had  wrongly 
•directed  the  jury  on  that  point.  The  other  point' put  to  the  jury 
was  that  there  was  a  custom  that  where  a  person  had  machinery 
to  sell,  and  he  went  to  a  dealer  and  offered  it  to  him  for  sale,  and 
that  dealer  brought  people  to  see  it,  the  owner  might  not  after- 
wards deal  with  the  person  whom  the  dealer  had  so  brought.  He 
did  not  agree  with  such  a  contention,  and  the  evidence  was  not 
sufficient  to  support  it  or  to  establish  the  existence  of  a  custom. 
The  appeal  must,  therefore,  be  allowed. 

Mb  Justice  Shearman  gave  judgment  to  a  similar  effect, 
observing  that  Messrs.  Kjnock  had  not  gone  behind  the  dealer  to 
make  their  purchase,  and  there  were  no  circumstances  put  before 
the  jury  to  show  that  there  was  any  liability  to  pay  plaintiff  for 
services  rendered. 

The  appeal  was  allowed,  and  judgment  entered  for  the 
defendants,  with  costs. 

On  the  application  of  Mr.  Doughty,  appearing  for  the  plaintiff, 
a  stay  of  executton  was  granted  with  a  view  to  appeal. 


OsBAM  Lamp  Works,  Ltd.,  v.  Sceando  Lamp  Co.,  Ltd. 

Mb.  Walteb,  K C,  mentioned,  on  April  2:ird,  to  Mr.  Justice 
Younger  in  the  Chancery  Division,  a  mntion  in  this  action  for  an 
interim  injanction  to  restrain,  until  the  trial,  an  alleged  passing- 
off  by  the  defendants. 

Evidence,  he  said,  had  been  filed  on  both  sides,  and  the  conflict 
was  such  that  he  could  not  usefully  a«k  his  Lordship  to  deal  with 
the  matter  upon  affiiiavit  evidence.  He  had  agreed  with  the  other 
side  therefore  that  there  shonld  be  no  order  on  the  motion  except 
that  the  costs  should  be  costs  in  the  action. 

His  LOBDSHIP  assented  to  that  coarse  being  adopted. 


Alleged  Infbingement  of  a  Patent  Vacuum  Cleaner. 

In  the  House  of  Lords  on  April  19th,  23rd  and  26th,  arguments 
were  heard  in  an  appeal  by  the  British  Vacuum  Cleaner  Co.,  Ltd., 
against  an  order  of  the  Cnnrt  of  Appeal  in  favour  of  the  respon- 
dent*', James  R  ibertshaw  S;  S  jns,  Ltd. 

The  H  )U3e  consisted  of  the  Lord  Chancellor  and  Lords  Strath- 
clyde,  Parker,  Sumner,  Parmoor  and  Wrenbury. 

The  action  was  brought  by  the  appellants  to  obtain  an  injunction 
to  restrain  the  respondents  from  infringing  the  appellants'  letters 
patent  No.  17,433  of  1901,  granted  to  Hubert  Cecil  Booth  for  an 
invention  entitled  Improvements  relating  to  the  extraction  of 
dust  from  carpets  and  other  materials,"  and  for  an  inquiry  as  to 
damages  and  other  relief.  The  specification  stated  that  it  was 
essential  for  practical  success  to  drive  by  power  the  pump 
employed  for  producing  a  vacuum,  and  to  maintain  a 
vacuum  of  at  least  5  lb.  per  sq.  in.  in  the  filter 
on  the  side  of  the  filtering  medium  where  the  air  and 
dust  entered,  when  the  apparatus  was  at  work,  and  that  it 
was  only  to  extractors  working  with  a  considerable  vacuum 
that  the  claims  related.  Tne  first  claim  was  for  the  combination 
of  an  extracting  implement  connected  with  a  power-driven  snction 
pump  and  dust-collecting  means  interposed  between  the  said 
implement  and  pump,  substantially  as  and  for  the  purpose  speci- 
fied. The  patent  had  been  held  by  the  House  of  Lords  in  a 
previous  action  to  have  subject  matter  and  to  be  valid.  The 
plaintiffs  complained  of  threats  and  of  actual  infringement  by  the 
defendants'  machines,  which  had  suction  bellows  instead  of  a 
cylinder  pump.  The  defendants  pleaded  that  the  patent  was 
invalid  on  the  ground  of  the  publication  of  two  specifications  of 
Harvey,  Xos,  ."Jie  of  1893,  and  4,54.'.  of  1894,  and  the  prior  user 
of  ma-hines  made  under  Harvey's  patent  and  they  denied 
infringement  on  the  grounds — (1)  that  the  patent  sued  on  did  not 
cover  suction  bellows  although  worked  by  motor,  and  (a)  that 
the  machine  c  implained  of  did  not  work  at  substantially  5  lb. 
vacuum.  Mr.  Justice  Sirgant  decided  in  favour  of  the  plaintiffs, 
but  the  Court  of  Appeal  by  a  majority  (the  Master  of  the  Rolls 
and  Lord  Justice Swinfen  Eidy — Lord  .JasticePhillimoredissenting) 
considered  that  the  term  "a  power-driven  pump  "could  not  be 
applied  to  a  power-driven  bellows,  and  that  the  defendants  had 
done  no  more  than  apply  power  to  the  old  Harvey  machine.  Lord 
Justice  Phillimore  considered  that  the  essence  of  the  plaintiffs' 
invention,  as  regarded  the  power-driven  pump,  was  "the  produc- 
tion by  mechanical  power  of  a  suction  such  as  will  produce  a  con- 
siderable vacuum  suiEident  to  extract  the  dust  from  and  through 
the  carpet,  the  extractor  beiog  a  close  fit."  Accor.iingly,  by  the 
majority  judgment  of  the  Court  of  Appeal,  it  was  held,  notwith- 
standing the  prior  user  of  the  machine  of  Harvey,  that  the  patent 
was,  on  the  construction  placed  on  the  specification  by  the  House 
of  L  >rds,  valid  ;  but  that  the  defendants  had  not  infringed,  and 
the  appeal  was  allowed.  The  plaintiffs  now  appealed  against  that 
judgment. 

Mr.  Thomas  Terrell,  K.C.,  Mr.  Colefax,  K  C,  and  Mr.  Courtney 
Terrell  appeared  in  support  of  the  appeal  ;  Mr.  \\  alter,  K.C.,  and 
Mr.  Gray  for  the  respondents. 

On  the  hearing  of  the  appeal  the  respondents  were  not  beard, 
and  judgment  was  reserved. 


Abmorduct  Manufacturing  Co.,  Ltd.,  r.  Abmitage. 

In  the  City  of  London  Court,  on  Monday,  before  his  Honour  Judge 
Rentoul,  K.C.,  an  action  was  brought  by  the  plaintiff^i  against  Mr. 
T.  Armiiage,  electrical  goods  dealer,  John  Street,  Huddertfield,  for 
£21  balarce  of  account  for  Sunbeam  electric  lamps  supplied. 
Mr.  F.  Hinde  appeared  for  the  plaintiffs,  and  Mr.  F.  H.  Bodvano 
for  the  defendant. 

Mr.  Hinde  said  that  the  defendant  admitted  owing  f.8  l.os.,  for 
which  plaintiffs  had  obtained  judgment.  As  to  the  balance, 
£12  53.,  there  was  no  dispute  about  the  receipt  or  aoceptanoe  of 
the  lamps. 

The  matter  was  gone  into  in  considerable  detail,  after  which 
judgment  was  given  for  the  plaintiffs  for  the  amount  claimed, 
with  costs. 


Mew  Xealaiid. — The  New  Zealand  Custoras  authorities 
have  recently  given  a  decision  to  the  effect  that  "  leniters, 
electric  (for  gas  or  oil  engines),  are  to  be  classified  under  No.  385 
of  the  Tariff,  a  duty  of  2ii  per  cent,  being  imposed  on  foreign 
manufactures,  while  British  goods  are  to  be  admitted  free  of 
doty." 

A  Wellington  firm  of  importers  is  inquiring  for  the  names  of 
British  makers  of  metal-filament  lamps.  Application  may  be 
made  to  the  Board  of  Trade  C.I.  Branch  in  London, 

Woiiiens    Work    Exliibitioii.— At  a   "Women    and 

Their  Work  "  Exhibition,  whicli  is  being  organised  bv  the  Daily 
Express,  and  which  opens  to-morrow  at  the  R  lyal  Horticultural 
Hill,  Westminster,  for  a  period  of  one  week,  there  will  be  daily 
demonstrations  of  electric  cooking.  On  May  4th,  at  :1.30  p.m., 
Miss  Maud  Lancaster  will  lecture  on  "  Electricity  in  the  Sjrvioe 
of  the  Home." 
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PARLIAMENTARY. 


Halifax  Corporatiou  Bill. 

Lord  Newton  "s  Select  Committee  of  the  House  of  Lords  com- 
menced the  consideiation  of  the  Bill  promoted  by  the  Halifax 
Corporation  on  April  22nd.  Under  the  Bill  the  Corporation 
sought  powers  to  constrtict  certain  tramways  and  to  provide 
and  run  trolley  vehicles  and  motor  omnibuses. 

Mr.  Lloyd,  K.C,  for  the  Corporation,  explained  that  the 
principal  tramway  project  was  an  extension  to  Elland,  a  mile 
and  a  half  long,  and  this  was  opposed  by  .the  Huddersfield 
Corporation  and  the  West  Riding  County  Council.  .\  second 
project  was  an  extension  of  the  tramway  from  West  Vale  to 
Stainland,  and  this  also  was  opposed  by  the  County  Council. 
Tlie  promoters  also  wanted  power  to  run  motor  'buses  along 
any  street  in  the  borough,  along  two  specified  routes  outside 
the  borough,  and  on  any  route  which  the  Board  of  Trade  and 
the  road  authority  might  eventually  agree  to.  They  were 
agreeable  to  contributing  Id.  per  'bus  mile  to  the  expense  of 
n.aintenance  of  the  roads,  which  was  the  sum  generally  fixed 
in  other  cases.  Under  the  Bill  thev  asked  for  borrowing  powers 
of  fllO.fXX)  for  construction  of  tramwavs,  ^14,000  for  tram- 
way rolling  stwk.  £b.\00  for  trolley  vehicles.  £26,300  for 
electrical  equipment,  f'6.000  for  an  extension  of  the  tramway 
depot,  and  £3,600  for  motor  omnibuses. 

Haxnng  heard  the  evidence  the  Committee  rejected  the 
proposal  for  the  tramway  to  Elland,  and  also  modified  the 
clause  which  would  have  allowed  the  Corporation  to  nialse 
agreements  postponing  purchase  by  outside  authorities. 
Clauses  were  also  inserted  to  protect  Huddersfield  and  Brig- 
house  against  competitive  omnibus  services  from  Halifax. 


South  Sliields  rorporatiou  Bill. 

A.  Select  Committee  of  the  House  of  Lords,  presided  over  by 
Lord  Hylton,  after  consideration  of  the  South  Shields  Cor- 
poration Bill,  has  ordered  it  to  be  reported  for  third  reading 
ia  a  modified  form.  Amongst  the  proiwsals  contained  in  the 
Bill  were  those  for  tramway  extensions  in  the  Mile  End  and 
Sunderland  Roads,  and  for  the  running  of  motor  'buses  to 
Boldon  ColUeries. 

In  tbe  evidence  it  was  stated  that  the  Corporation  had 
made  an  agreement  with  the  Rural  District  Council  with 
regard  to  the  motor  'bus  service  and  would  contribute  to  the 
cost  of  the  maintenance  of  the  roads. 

No  opposition  was  offered  to  the  tramway  proposals,  and 
the  only  opposition  to  the  motor  'bus  service  was  in  respect 
of  the  wear  of  the  roads  and  bridges. 

The  Committee  rejected  the  mot^u-  'bus  proposal  and 
allowed  the  tramwav  clauses. 


WAR    ITEMS. 


Board  of  Trade  Assistance. — The  Board  of  Trade  Com- 
mercial Intelligence  Branch  has  issued  list  No.  17  of  inquiries 
for  sources  of  supply  of  goods,  for  the  week  ended  April 
17th. 

Manchester  Car  Collections. — More  than  .£10,000  has  been 
collected  for  various  war  relief  funds  by  means  of  the  collect- 
ing boxes  which  have  been  on  all  the  Manchester  tramcars 
since  the  commencement  of  the  war. 

Glasgow  University  Engineers'  Offer. — .\f  the  meeting  of 
the  Court  of  the  University  of  Glasgow,  on  April  23rd, 
Principal  Sir  Donald  Mac.Alister  intimated  that  the  whole 
staff  of  the  engineering  department — lecturers,  assistants, 
demonstrators,  and  worlcmen  in  the  laboratory — had  offered 
themselves  in  a  body  to  the  military  authorities  in  case  their 
services  might  be  of  use  in  connection  with  the  provision 
of  munitions  of  war.  He  had  had  a  letter  from  the  Major- 
General  of  the  Ordnance  Department  cordially  acknow- 
ledging the  value  of  the  offer,  and  stating  that  in  a  very 
short  time  they  w'ould  be  able  to  indicate  how  the  services 
of  the  staff  might  be  best  utilised.  In  the  meantime  the 
Admiralty  had  asked  the  University  to  do  a  service  which 
they  could  do  in  connection  with  the  actual  work  of  pro- 
viding munitions  of  war  in  Glasgow — namely,  that  they 
should  put  their  workmen  and  their  testing  machines  at  the 
disposal  of  the  Admiralty  for  the  purpose  of  testing  speci- 
mens of  steel  used  in  shell-making  in  the  district.  Ho  was 
quite  sure  that  Professor  Cormack  would  undertake  the 
supervision  of  this  matter  so  far  as  providing  facilities  for 
the  Government  was  concerned,  and  he  was  sure  that  the 
Court  would  cordially  accede  to  the  request. 

Once  Bit,  Twice  Shy. — Our  contemporary-  "  La  Lumifere 
Electrique  "  reproduces  a  letter  which  is  being  circulated 
by  the  Syndicate  of  Engineers,  Boilermakers,  and  Foundrv- 
men  of  France  to  all  firms  engaged  in  the  trades  named. 
After  offering  official  statements  on  the  war  in  six  lan- 
guages for  circulation  to  foreign  clients  and  agents,  the 
letter  points  out  that  the  Germans  and  Austro-Hungarians 
who  were  resident  in  France  before  the  war,  whilst  osten 
sibly  earning  their  living,  were  at  the  same  time  assiduouslv 
preparing  for  war,  and  urges  its  readers  to  guard  against 
similar  tactics  in  the  future.     To  this  end,  all  French  con- 


cerns are  adjured  never  more  to  employ  Germans  or 
Austrians  in  any  capacity  whatever;  never  to  accept  the 
gratuitous  services  of  young  Germans  or  Austrians  who 
may  present  themselves  as  "  volunteers  ";  and  not  to  renew 
agencies  for  enemy  firms  after  the  war,  but  to  deal  in  or 
purchase  only  apparatus,  etc.,  of  French  manufacture,  or, 
if  not  made  in  France,  of  Allied  or  neutral  origin,  the  prin- 
ciple being  to  abstain  rigidly,  in  view  of  the  mentality  that 
has  been  unmasked,  from  commercial  transactions  with  the 
Germans.  The  Syndicate  places  its  services  at  the  disposal 
of  readers,  to  furnish  them  with  the  names  and- addresses 
of  French,  British,  American  or  other  firms  that  make 
apparatus  such  as  thev  have  been  accustomed  to  procure 
from  Germany,  or,  in  the  case  of  items  hitherto  manufac- 
tured only  in  Germany  or  .Austria-Hungary,  to  assist  in  the 
establishment  of  such  manufactures  in  France.  No  doubt 
a  similar  feeling  will  be  cherished  by  the  majority  of  our 
readers.  We  wonder  how  many  British  firms  that  accepted 
the  services  of  young  Germans  "  desirous  of  learning  the 
language  "  at  a  nominal  price  have  paid  for  their  seeming 
economv  with  the  loss  of  customers  worth  tens  of  thousands 
a  year  to  them,  on  the  return  of  their  artless  pupils  to  the 
Fatherland,  loaded  with  detailed  information  regarding  their 
trade  and  clientele.     Nevermore  ! 

German  Capital  in  Russia. — Reuter's  agent  at  Petrograd 
states  tlial  the  Department  of  the  Ministry  of  the  Interior, 
which,  is  in  charge  of  rural  and  municipal  economic  affairs, 
has  opened  an  inquiry  into  the  question  as  to  how  far  muni- 
cipal economv  in  Russian  towns  is  dependent  upon  German 
markets  and  German  capital. 

Electricity  Works  Employes. — It  having  been  represented 
that  men,  some  married  with  families,  had  enlisted  from 
the  various  .Stoke  Corporation  electricity  works,  and  that 
their  places  had  been  filled  by  single  men  of  military  age. 
Colonel  Blizzard  asked  Mr.  Veaman,  the  electrical  engineer, 
to  make  inquiries.  The  subject  was  brought  before  the 
Electricity  Committee,  and  Mr.  Yeaman  was  instructed  to 
reply  that  the  Eleotricity  Department  had  sent  a  larger  per- 
centage of  men  than  any  other  department  of  the  Corpor- 
ation— 30  per  cent,  of  its  employes  having  enlisted,  and  44 
per  cent,  from  the  otlice  staff.  The  general  allegation  of 
taking  on  single  men  of  military  age  was  disputed,  but  it  was 
stated  that  the  greatest  difficulty  had  been  found  in  obtaining 
men,  and  that  a  few  more  who  would  enlist  were  unable  .<- 
do  so  because  they  could  not  be  spared,  particularly  as  the 
War  Office,  the  Local  Government  Board,  and  local  firms 
insisted  upon  an  adequate  supply  of  electricity  being  main- 
tained for  the  production  of  munitions,  etc.  Mr.  Veaman 
concludes: — "  I  think  you  will  agree  that  everything  pos- 
sible has  been  done  by  my  committee  to  forward  the  interests 
which  we  fully  recognize  are  national  and  not  local,  reserv- 
ing merely  the  irreducible  minimum  for  our  own  pressing 
local  needs." — "  Stafford  Advertiser." 

German  Electrical  Machinery  Confiscated  at  Sydney. — 
.\n  .Vustralian  newspapt-r  just  to  hand  states  that  applica- 
tion was  made  to  Sir  William  CuUen,  President  of  the  Prize 
Court,  for  the  confiscation  of  seven  cases  of  machinerv 
seized  on  board  the  steamer  "  -Annam  "  by  the  Common- 
wealth Government.  The  application  was  made  b-  Mr.  H.  E. 
Manning,  who  was  instructed  by  the  Commonwealth  Crown 
Solicitor;  Dr.  Brissenden  appeared  for  the  .Australian  Metal 
Co.,  Ltd.;  and  Mr.  I^.  Halse  Rogers,  for  the  Municipal 
Council  of  Sydney.  Mr.  Manning  explained  that  in  1913  a 
contract  was  entered  into  between  the  .Australian  Metal  Cc. . 
Ltd.,  and  a  German  firm  for  the  supply  of  certain  electrical 
machinery,  to  be  ultimately  used  by  the  City  Council.  The 
original  machinery  was  supplied  and  set  up,  but  it  was 
afterwards  discovered  that  certain  parts  were  defective.  The 
-Australian  Metal  Co.  undertook  to  replace  the  defective 
parts,  and  in  order  to  do  that  it  was  necessary  to  send  to 
Germany.  This  was  tlone  in  June,  1914,  but  it  was  noi 
until  September  29th,  1914,  that  the  goods  were  shipped  b\ 
the  German  firm,  via  Copenhagen.  The  vessel  arrived  at 
Sydney  long  after  the  outbreak  of  war,  the  cargo  was  dis- 
charged, and  the  goods  in  question  were  seized  by  'the 
Customs  authorities.  The  .Australian  Metal  Co.  had  nci 
communication  with  the  German  firm  after  the  outbreak  of 
war.  Tlie  object  of  the  present  application  was  to  obtain 
an  order  from  the  Court  confiscating  the  goods,  which  would 
l>e  ultimately  handed  over  to  the  City  Council.  The  Presi- 
dent said  it  was  proved  that  the  goods  were  ordered  prior  K. 
the  outbreak  of  hostilities,  and  the  .Australian  Metal  Co.. 
who  were  merel>-  carr\ing  out  the  Council's  order,  wer.: 
exempted  entirely  from  any  suggestion  that  they  were  trad- 
ing with  the  enemy.  The  goods,  however,  having  been 
dispatc'aed  from  an  enemy's  country  after  a  state  of  war 
existed.  must  be  confiscated,  and  he  made  an  order  accord- 
ingly; no  order  as  to  costs. 

Trading  with  the  Enemy. ^The  "  Australian  Mining 
Standard  "  states  that  Colin  Leigh  Remington,  trading  in 
Elizabeth  .Street,  Melbourne,  under  the  name  of  McLean  k 
Co.,  electrical  engineers,  was  arrested  in  March  and  charge^! 
that  "  during  the  continuance  of  the  present  state  of  war, 
on  September  3rd,  1914,  at  Melbourne,  he  did  unlawfullv 
attempt  and  unlawfully  endeavour  to  trade  with  the  enemv, 
to  wit — C.  &  F.  Schlothaner,  Ruhla,  Germany;  M.  Reiner 
,.l-  Co.,  Hamburg,  German\-;  Schumanns  Elektrizitatswerk, 
Leipsig,  Plagwitz,  Germany."  Having  been  released  oi> 
£500  bail,    he  came    before   Mr.    Goldsmith,    P.M.,    at    the 
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Melbourne  Cily  Court  on  March  12th,  to  answer  the  charfje. 
Mr.    H.    I.  Colien,  who  prosecuted,  explained   that  accused 
was  arrested  because  it  was  known  that  lie  was  booked  to 
leave  for  America  on  March  13th.     Several  letters  to   lirnis 
mentioned  in  the  chai:£e  having  been  read,  and  Mr.  Bryant 
havin"',  in  defence,  arj^uod  that  even  after  the  proclamation 
prohibiting  trading  with  the  enemy,   it  was  perfectly  justi- 
tiable  for  a  person  in  Australia  or  England  to  buy  German 
manufactures   from  persons  in   neutral   countries,    provided 
the   money   in   payment    did    not   go   to  Germany,   and    the 
accused   having  stated  that   whatever   he   had  done  against 
the  law  had  l:KX>n  done  in  ignorance,   the  Police  Magistrate 
stated   that  he  had   no  doubt    that   defendant  had  offended 
against  tnc  law.     He  could  not  understand  how  a  business 
man  could,  within  a  few  days  of  each  other,  have  written 
such  contradictory  letters  as  two  which  had  been  read.     If 
it  was  not  attempting  to  trade  with   the  enemy  lie  did  not 
know  what  was.     He  should  say  it  was  non-controversial. 
It  was  the  sort  of  thing   that  could   not  go  on.     The  thing 
that   appeared  to  mitigate  the  ofl'ence   was   that  it  occurred 
on  September  3rd.     He  (.Mr.  Goldsmith)   did  not  regard  the 
case  as  so  grave  as   the   matter  that  was  Ijefore  him   some 
weeks   ago,   where  an    endeavour    was    made   not   only    to 
obtain  goods  through  a  neutral  country,   but  to  have  them 
branded   as  of  other  than   German   manufacture.     In   view 
of  the  circumstances,  and  the  fact  that   the  defendant  had 
abstained   later  on   from    giving   directions,    the   fine   would 
be  .£200,   with  .£6  Gs.   costs.     Mr.  Goldsmith  added  that  in 
charges  of  this  nature  which   might   in    future  conic  before 
him,   unless  there  were  markedly  mitigating   circumstances 
in   such  cases,   even   though   they  were   coniniitied   anterior 
to   the  first  case  he  had    heard,   he   would   order  imprison- 
ment.    Those  who   traded    with  the  enemy   supplied    them 
with  munitions  of  war  to  destroy  our  soldiers. 

Renter's  agent  at  Melbourne  telegraphs,  according  to  the 
"  Financial  Times,"  that  Theodore  Zwicker,  an  importer, 
has  been  fined  the  ma.ximum  penalty  of  iiuOO  for  attempting 
to  trade  with  the  enemy. 

The  German  Cable  Makers'  Syndicate. — Shortly  after  the 
outbreak  of  war  the  agreement  of  the  Syndicate  of  German 
Cable  Makers,  which  was  on  the  point  of  expiration,  was 
provisionally  prolonged  until  the  end  of  March,  1915.  This 
temporary  arrangement  has  now  been  extended  to'  the  close 
of  the  year.  It  is  proposed  to  protract  the  combination 
definitely  for  a  number  of  years  after  the  conclusion  of 
peace.  The  chairman  of  the  Syndicate  is  Herr  Berliner, 
general  director  of  the  Bergmann  Electricity  Works  Co. 

Anglo=Russian  Trade  Relations. — One  of  the  features   of 
the  Anglo-Russian  commercial  entente,  initiated  some  eight 
or  nine   years  ago,    w-as  the  establishment,   contemporane- 
ously, in  London  and  Petrograd,  of  the  Russian  Section  of 
the   London   Chamber  of  Commerce  and  the   Russo-British 
C'hamber,    respectively.      The    latter   has   now   branches    in 
Warsaw,    Odessa,    and  -other    leading    Russian    cities;    the 
former   includes   in   its  membership    practically    all  corpora- 
tions and  firms,  financial  and  commercial,   of  any  standing 
and    importance    in    London,   wliether   British    or    Russian, 
who  are  interested  in  trade  between  the  two  countries.    The 
work  that  has  been   accomplished    in  the  intervening  years 
has   placed    the    organisations  in    question   in   a   position   to 
meet  the  new  situation  brought  about  by  the  war  in  a  man- 
ner that  would  obviously   have  IxH-n    impossible    without    n 
lengthy  period  of  preparation.     The  Russian   .Section   of  the 
London  Chanilx;r  of  Commerce  has  at  its  disposal  not  only 
the  large  resources  of  that  institution  but  the  services  of  the 
special  .Statistical  and  Information  Department  of  the  Cham- 
ber, with  its  extensive  commercial  library.     This  department 
has   been    putting   Russian   buyers   and    English   sellers,   or 
vice  versa,   into  business  relations  for  some  vears  now,  but 
naturally  since    the   outbreak  of   war   this   work   has    been 
very  greatly  extended.     The  dcp.-u'lnient  affords  full    infor- 
mation as   to   the   priMlucts  obtainable  in  each  country  ;md 
the   manufacturers   and    merchants   dealing    in   the   various 
articles;    the   statistical    and   other   information,    as   well    as 
the  ex|x;rience  gained  in   the  past,   is  now  of  great  Ix-nefit. 
At  the  present  moment  the  Chamlx^r  is   busily  engagc<i   in 
.ipplying  its  resources   with   the  object  of  meeting   the   pic- 
sent    demands   arising   both    here   .'md    in    Russia,    and,    no 
doubt,   the    coming    of  summer   and   tlie   rc-ojiening   of  the 
trade   routes    conne'Cting   the   two   countries   will    again    in- 
crease the  wr>rk.     The  \vorI<  of  tlic  .Section  is  not,  however, 
confined    to  introilucing  buyer   and  .seller;  many  other  sub- 
jects   are   handled.     For   example,   at   the   m<'eting    held   on 
23rd   instant,    a   speci.al   conimillee   was  appointed    to   carrv 
on  tlie  work  initialctl  by  .-ui  emcrg<'ncy  committee  nominaled 
immeilialely   after  the  outbreak   of  war.   which   will   watch, 
in    the    interests  of   .'\nglo-Russian    trade,    negotiations    for 
comnu'reia)     treaties    which    m.-iy    be    concluded    bv    Russia 
with   various   coujitries    when   the    war    is  over.     The  com- 
niitlee,    in  addition,    will  consider  all   questions  bearing  on 
the  general  subject  of  the  extension  of  trade  Ix'twecn  (ireat 
Britain  ami  Russia  which  may  arise  in  the  interim.     Parti- 
culars of  the   new  Russian   Customs  Tariff  which,  broadlv 
speaking,    increases  the  duties   on   British  goods  by  10  per 
cent.,  and  on  those   from   Germany,   .Auslria-Hungary.  and 
Turkey   by   100  jK^r  cent.,   were  announce<l.     The  result  of 
correspondence    with   the    Censor    on   the   subject   of  trans- 
mitting telegr.Miiis   in  the  Russi.in  language  was  also  com- 
municated,  whilst   among    other   subjects    which    were  dis- 
cusse<l  with  a  view   to  action    was    the   effect   of  Clause  5 
of   the   Finance    Act.    1911,    upon    Russian   shareholders   in 


British  companies  operating  in  Russia,  etc.  A  proposal 
for  an  exhibition  of  British  goods  in  Russia  was  also  dis- 
cussed and  deferred  for  further  details. 

Belgium's  Hour  of  Need:    An  Appeal. — In  common  with 
the  editors  of  other  publications,,  we  have  this  week  received 
an  appeal  on  behalt   of  the  millions  of  people  who  are  on 
the  verge  of  starvation  in  Belgium.     We  wish  that  we  had 
room  to  print  it.    It  is  eloquej)t,  convincing,  and  heart-search- 
ing— we  cannot   attempt   to  summarise  its  arguments  in  a 
few   words.     True,  great  things  have  been  done  to  enable 
those  seven  millions   who  remained  behind  in  Belgium  to 
keep  body  and  soul  together,  but  it  is  too  horrible  to  con- 
template the  suffering,  mental  and  physical,  and  the  pangs 
of  hunger,  that  we  are  authoritatively  informed  these  brave 
people  have  undergone,  and  which  they  must  yet  experience 
whde  in  the  German  grip  unless  more  generous  help  is  sent. 
The  German  army  of  occupation  refuses  to  feed  them,  and 
"  unless   we   get   more    assistance   hundreds    of    thousands 
will  actually  starve."    We  have  opened  our  columns  in  these 
terrible  war-days  to  many  appeals  not  purely  electrical,  but 
we  are  sure  that  there  Is  none  that  can  with  greater  justice 
lay  claim   to  our  assistance.      The   appeal   of  the  National 
Committee  for  Relief  in  Belgium  is  signed  by  representatives 
of  varied  interests,  and  the  committee  has  among  its  mem- 
liers  men  and  women  from   almost  every  conceivable  walk 
in   British   life,   and    we    have    no  hesitation   in   urging  our 
readers — all    of  whom   recognize    the   vast  debt  we  owe    to 
Belgium — to  do  their  utmost  for  these   millions  who  suffer 
liecause  of  the  immortal  bravery  of  our  .Ally  in  defending  its 
o,wn   honour  and   obstructing   the  way  to  Paris,   to  Calais, 
and,  perhaps — to  London.     Donations  may  be  sent  to  Mr. 
;\.  Shirley  Benn,  the  Hon.  Treasurer,  Trafalgar  Buildings, 
Trafalgar  Square,  London,  W.C 

Engineer  Volunteer  Training  Corps. — The  replies  received 
to  the  circular  recently  issued  by  the  Institution  of  Elec- 
trical Engineers  to  the  members  residing  in  the  London  dis- 
trict have  been  communicated  to  the  Central  Association  of 
A'olunteer  Training  Corps,  whose  Engineering  .Adviser  is 
of  opinion  that  the  response  received  is  sufficient  for  the 
matter  to  be  proceeded  with,  and  enrolment  forms  have 
accordingly  been  sent  to  all  those  who  have  expressed  will- 
ingness (conditional  or  unconditional)  to  join  the  proposed 
Corps.  Further  enrolment  forms  for  members  whose 
residence  or  occupation  is  in  the  London  district  can  be 
obtained  at  the  Institution  of  Electrical  Engineers,  A'ictoria 
Embankment,  W.C. 

German=Russian  Electric  Finance  cum  Force  .'Majeure. — 
According  to  the  "  Utro  Rossi,"  .Moscow  circles  are  credibiv 
informed  that  a  lively  business  is  Ix'ing  done  in  Brussels  in 
the  transfer  of  German  concerns  in  Russia  to  Belgian  share 
companies  which  have  been  established  for  the  purpose. 
The  acts  of  sale  lake  place  with  the  observance  of  all  legal 
formalities,  and  .-ire  registered  at  the  Spanish  Consulate, 
scrupulouslv  fulfilling  the  obligations  of  the  Russian  Con- 
sulate. -All  this  is  done  in  the  expectation  of  using  the 
Belgian  firms  and  preserving  in  German  hands  the  power 
to  control  the  concerns  in  Russia  which  according  to  the 
existing  law  they  should  lose.  The  Belgian  Government 
has  accurate  information  showing  that  up  to  now  38  such 
Ir.'insactions  have  been  registcre<l,  of  which  seven  are  relateil 
to  the  General  Electricity  Company-trust,  which  was  inter- 
esied  l>eforc  the  war  in  electrical  undertakings  in  Riga, 
Keiff,  Bielostok,  Radoni,  Chenstochoff,  and  Simferpol. 
Nearly  all  the  shares  in  the  Kieff  Lighting  Company 
have  now  Ix'en  transfiM'ied,  of  course,  fictitiously,  to  it.  In 
exchange  for  them  German  shareholders  will  receive  shares 
in  the  Belgian  trust.  Our  .Allies,  continues  the  Russian 
journal, -arc  obliged,  to  execute  the  operations  under  German 
compulsion.  After  the  war  they  will  explain  them,  and 
they  will  be  cancelled.  But  for  the  edification  of  the  pre- 
sumptuous Germans,  it  would  do  no  harm  to  put  existing 
law  into  force  on  the  liquidation  of  German  businesses  in 
Russia,  with  a  clear  intimation  that  liic  transfer  of  such 
businesses,  effected  no  matter  how,  abroad,  W'ill  be  treated 
as  null  and  void  in  Russia. 

Personal. — The  following  announcements  appeared  in  the 
"  London  Gazette  "  on  .April  27th: — Territorial  Force: 
Hampshire  (Fortress)  Engineers.  The  undermentionetl  to 
l>e  Second  Lioiitenanls.  ^larch  2oth: — No.  4  Electric  Lights 
Company — .Sapper  Harold  'loni  White.  No.  6  Electric 
Lights  Companv — Norman  ^L■^nsfiell|   R.aiiermacher. 

London  Electrical  Engine<'rs:  The  undermentiom'd  to  U" 
.S<'cond  l.ii'ulenanls.  Dated  .April  2.'^lh,  1915: — Cor|X)ral 
Tlionuis  Hepburn  (iolch,  Lance-Corporal  Geralil  Fergus 
Wood.  Private  .Alfred  Blackio,  from  the  2Sth  (Countv  of 
London)  Battalion,  The  London  Regiment  (.Vrtisls  Ritles). 
Mr.  .A.  R.  Farrow,  who  has  been  gazettetl  .S<H;ond-Lieu- 
tcnant  in  the  R.F..\.  (2nd  Home  Counties'  Brigade),  is 
the  son  of  Mr.  .A.  I^.  Farrow,  manager  of  the  Windsor 
Electric  Liglit  Works,  and  was  a  pupil  in  the  Diesel  Engi- 
neering Works  .-it  M.inchester. 

Roll  of  Honour. — Private  John  Hoose,  of  Frodsham,  who 
was  emploved  at  the  Helsby  Cable  Works  before  the  war. 
has  been  kilUnl  in  action.  He  was  serving  with  the  2nd 
Welsh  Regiment,  and  was  shot  in  the  head.  Deceaseil. 
wlio  had  previouslv  Ix^en  woundeti  and  had  returned  to  the 
front,  has  left  a  widow  and  two  children. 

Lance-Corporal  Walter  Hewett  and  Private  Charles 
Webber,  who  were  arc  lamp  attendants  in  the  employ  of 
the  Stepney  B.C.  electricity  department,  h.ive  been  killoil 
in  action. 
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BUSINESS   NOTES. 


Cousular  Xotes.— GERMANY. — The  American  Consul 

at  Berlin  reports  that  the  merchants  of  the  city  of  Berlin  have 
taken  preliminary  steps  to  quote  hereafter,  when  normal  times 
have  arrived,  independent  prices  for  zinc,  lead,  aluminium, 
and  antimony.  This  measure  involves  the  further  extension 
of  the  activities  of  the  Berlin  Metal  Exchange,  and  its  prime 
object  is  to  create  independence  for  the  Garman  metal  trade 
from  the  quotations  in  Lindon.  The  American  Consul  is  of 
opinion  that  this  proceeding  is  j  ustified  in  view  of  actual  conditions 
in  the  relative  prodaction  and  consumption  of  metala  in  the  various 
European  countries.  He  considers  it  an  anomaly  in  the  metal 
trades  that  the  price  of  zinc,  for  instance,  of  which  Germany  is  one 
of  the  foremost  producers  and  coneumere,  is  fixed  in  London. 

INDIA. — The  American  Consul  at  Bombay  reports  that  the 
Railway  Bjard  of  India  has  issuediinstruotions  to  install  electric 
lighting  in  all  carriages  on  State  worked  railway  systems.  The 
change  will  of  necessity  take  time  to  carry  out,  but  the  general 
adoption  of  electric  lightiag  has  now  been  decided  on  and  will 
gradually  be  brought  about  as  funds  and  time  psrmit. 

Stoker  Contracts.— The  following  is  a  list  of  recent 
sales  of  stokers  by  the  I'sderfeed  Stoker  Co.,  Ltd.,  to  eleotiical 
undertakings:  — 

Borough  of  Leigh  Elect'i^ity  Department         ..        ..  2  E. 

Lisb3n  GlecCrio  Tramways IB. 

Derbyshire  &  Nottioghanishire  Gleotric  Power  Co.     ..  6  B.B 

Blackpool  Corporation  Electricity  Dapartment. .        ..  2  E. 

Oiher  orders  exesnted  include  those  for  Prieetman  Cillieries, 
Newoastle-on-Tyne  ;  Dividsou  &  Co.,  Belfast  ;  Biward  Sassoon 
Mills,  Bjmbiy;  National  Steam  Car  Co.,  Chelmsford;  and  the 
Dalagoa  Bay  Development  Corporation. 

Catalog'ues    aud     Lists. — Westminsteu    Tool    and 

Electric  Co.,  Suflfjlk  House,  Laurence  Ponntney  Hill,  London, 
EC. — Small  illustrated  and  pricfd  leaflets  of  lifting  magnets, 
electric  drills,  and  electric  blowers.  The  company's  telegraphic 
address  ha^  been  changed  from  "  Aphasitic-Cannon-London,"  to 
"  Westolelco-Cuinon-London." 

The  Edisos  &  Sw.iN  United  Electric  Light  Co.,  Ltd., 
Ponders  E ad. — Leaflet  No.  H  3,097  gives  prices  and  particulars  of 
domestic  fanj  for  the  coming  summer  season.  Customers  can  have 
these  overprinted  in  quantities  of  250  up.  Leeti^t  No.  A  3,090 
(8  pages).  giv(-  details  and  rtduced  prices  of  "Eiiswan"  fool- 
proof, quick-make  and  quick-break  ironclad  switches  and  switch 
f  ttses  (250  and  600  volts) 

Mr.  6.  Braclik,  8,  Lambeth  Hill,  London,  EC— Twelve- page 
illustrated  catalogue  giving  fu  ly  tabulated  details  and  prices  of 
'  Therma"  electric  cooking  and  heating  apparatus — boilers, 
cooking  plates,  ranges,  baking  and  roasting  ovens,  kc. 

Contraflo  Coxdekser  and  Kinetic  Air  Pimp  Co,  Ltd,  3, 
Central  Baiidings.  Westminster,  London,  S.W. — Thirty-two-page 
illustrated  pamphlet,  containing  a  very  full  description  of  the 
Contralfl  )-Kinetic  system.  The  pictures  show  these  condensing 
and  air-pump  equipments  applied  to  power  station  plants  in  Buenos 
Aires,  Japan,  China,  Rochdale,  Lots  Road,  Dunston,  Bolton,  &e.  A 
tabular  list  gives  particulars  of  Kinetic  plants  supplied  or  on 
order,  ranging  from  500  to  25.000  KW. 

Messrs.  Geo.  Schcltz  .v  Co.,  Ltd.,  10,  Bash  Line,  Lord  on,  EC. 
— New  catalogue  (2t  pp.)  giving  particulars  and  prices  of  various 
electrical  insulation  materials  which  they  are  now  manu- 
facturing at  Manchester.  They  have  recently  acquired  additional 
premiaej",  increasing  their  output  facilities,  and  considerable 
stocks  are  carried  of  these  and  other  manufactures,  including 
enamel  insulated  wire. 

The  General  Accessories  Co,  Ltd.,  70,  Worship  Street, 
London,  E.C.— Eighty-six-page  catalogue  containing  illustrations 
and  prices  of  electrical  accessories  of  British  manufacture — lamp- 
holders,  switches,  bells  and  bell-pushes,  fuse  and  distribution- 
boards,  and  so  forth. 

Messes.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham.— 
Illustrated  priced  leaflsts  relating  to  oarbon-filament  lamps  and 
Barwick  motor-starters. 

Messes.  A.  P.  Lundbehg  k  Sons,  47?  to  489,  Liverpool  Road, 
London,  N.— Twelve-page  illustrated  list  (S.  38)  giving  full  par- 
ticulars, with  diagrams  prices,  kx,  of  their  "Pivot "  single- way 
and  two-way  tumbler  switches. 

Messes.  Herbert  Morris.  Ltd.,  Emnress  Workp,  Lough- 
borough.—Illustrated  and  priced  pamphlet,  No.  62,  relating  to  their 
standard  pulley-block,  crane,  runway  and  other  manufactures. 

Me.=sbs.  Rose  Bros.,  38  and  39,  Beech  Street,  London,  EC — 
Eight-page  illustrated  catalogue  of  electrical  instruments  made 
by  the  Compagnie  F  A.O.  Da  and  Dutilh,  of  Pari?,  for  whom  the 
firm  are  sole  British  agents.  Pocket,  switchboard,  and  motor-car 
aud  lamp-testing  instruments  are  shown  and  priced,  also  accumu- 
lator charging  boards. 

General  Electric  Co.,  Ltd.,  67,  Queen  'Victoria  Street, 
London,  E.C.— Illustrated  and  descriptive  price  leaflet  of  the  "  No- 
Cell  "  dynamo  outfit  for  motor-cars,  giving  head-light  illumination 
without  accumulators.      • 

British  Thomson-Houston  Co.,  Ltd.,  Rugby.— List  No.  2,2.'5 
(8  pp.),  giving  full  description  and  tabulated  dimensions  of  their 
new  type  D.Q.  continuous-current  motors,  ranging  from  01 5  to 
10  H.P, 


The  Westinghouse  Cooper  Hewitt  Co.,  Ltd  ,  80,  York  Road, 
King's  Cross,  N. — New  list  of  mercury  vapour  converters  for 
transforming  alternating  to  direct  current,  which  are  made  up  I  o 
80  amperes  at  250  volts,  single  and  three-phase,  and  are  guaranteed 
for  stated  period'. 

The  Electric  and  General  Works,  Ltd.,  15,  Victoria  Street, 
London,  S.W. — Illustrated  leaflst  showing  switches,  circuit- 
breakers,  motor  control  boxes,  protective  apparatus  fuses,  and 
other  apparatus,  of  which  they  have  a  collection  of  samples  on 
view  at  the  above  address. 

Electrical  Supplies  Co.,  53,  Victoria  Street,  London,  S.W.— 
Folder  giving  prices  of  electric  bells,  which  are  made  in  a  London 
factory. 

Messks.  Alfred  Herbert,  Ltd.,  Coventry. — The  firm's 
J\Ionthl>i  Bei-iew  of  modern  machine  shop  practice  for  April  con- 
tains a  good  deal  of  useful  information,  and  includes  an  article  on 
electrical  machinery,  written  from  the  standpoint  of  the  man 
who  has  charge  of  tush  plant. 

Gears  anil  Pinions. — Messrs.  Soholey  &  Co.,  Ltd., 

have  received  a  oontraot  for  tool  steel  gears  and  pinions  from  the 
Croydon  Corporation  Tramways  Department.  They  have  also 
recently  received  large  orJers  from  the  following  : — 

The  Oerlikon  Co.  (L.  &  N.W.  Railway  electrifioation). 

li.B.  4  a.C  Railway. 

East  Ham  Corporation  Tramways. 

Pretori-t  Munio  pslity. 

Colombo  Klectric  Tramways  &  Lighting  Co. 

JohannesbuTg  Municipality. 

Auckland  Eleotiic  Tramways  Co. 

Private  Arranffenients.— Harry  J.  Booker,  electrical 

engineer,  51,  Tothill  Street,  Westminster,  London,  S.W. — A  meeting 
of  the  creditors  of  the  above  was  held  on  Monday  at  the  cftiies  of 
Mr.  James  Mortimer,  accountant  and  auditor,  3,  Pancras  Lane, 
Cheapside,  E  C.  Mr.  P.  Houstoun,  who  represented  several  of  the 
creditors,  was  elected  to  the  chair.  The  statement  of  affairs  pre- 
sented by  Mr.  Mortimer  showed  liabilities  of  £1,043.  The  indebted- 
ness to  the  trade  was  £923,  and  the  balance  of  £120  was  due  to 
Mr.  J.  Grevener  for  cash  advanced.  The  assets  consisted  of  cash 
at  bank,  £55  ;  stock-in-trade  £19,  expected  to  produce  £10  ;  book 
debts  £011,  estimated  to  realise  £580  :  and  motor-car,  £100.  The 
assets  therefore  totalled  £746,  or  a  deficiency  of  £298.  Mr. 
Mortimer  stated  that  the  debtor  was  seriously  ill,  and  was  at 
present  at  Yarmouth.  Up  to  a  recent  date  he  had  been  in  a  Sana- 
torium, and  had  been  in  ill-health  for  some  months.  Owing  to 
pressure  by  a  creditor  he  consulted  his  solicitor,  and  it  was  then 
decided  that  an  investigation  should  be  made,  The  debtor  gave 
instructions  for  the  investigation,  and  said  that  if  it  was  thought 
necessary  the  creditors  should  be  called  together.  The  debtor 
only  started  business  in  March  of  last  year,  and  he  then  had  a 
small  capital,  but  he  owed  money  to  Mr.  Grevener,  and  he  pro- 
bably only  had  an  excess  of  assets  over  liabilities  of  about  £15. 
The  books  had  not  been  properly  kept,  but  as  far  as  could  be  seen 
the  purchases  had  amounted  to  £2,245,  while  the  Fales  had  baen 
£2,590.  In  answer  to  questions,  Mr.  Mortimer  said  that  the  debtor 
would  not  make  any  offer.  But  for  the  war  the  present  positicn 
would  not  have  arisen.  The  debtor  dealt  chiefly  with  German 
manufacturers,  and  he  had  not  been  able  to  get  his  supplies. 
Nevertheless,  had  it  not  b?en  for  his  illness,  the  debtor  would  pro- 
bably have  made  the  business  a  success.  After  a  short  discussion 
it  was  unanimously  decided  that  the  estate  should  be  dealt  with 
under  a  deed  of  assignment,  with  Mr.  G.  E.  Corficld,  of  Messrs. 
Corfleld  &  Cripwell,  Balfour  House,  Finsbury  Pavement,  E.C.,  as 
trustee.     The  following  are  creditors  : — 


Ailnil  Electric  Co JE200 

Electric  Powf  i-  En?.  Co., 

Blecbford                          . .  21) 

Fa'k,  Ptidelmann  &  Co  .  .        ..  24 

General  Cable  Mfg.  Co 80 

Hogan  iii  Ward' op                     ..  40 

Imperial  United  Lamp  Co.      . .  137 


Bainel,  F.  J £86 

British  Westinghouse  Co.       .,  80 

Medway's  Safety  Lift  Co,        ..  10 

Midland  Electric  Co.      . .         . .  14 

Monis,  P.  D.                   ,.         ..  42 

Norihe  n  Electric  Wire  Co.    . .  164 

Wathngton  &  Co 11 


Faedon  A:  Carpenter,  Ltd.,  electrical  engineers,  4,  Maidenhead 
Court,  London,  E.G. — A  meeting  of  the  creditors  of  the  above  was 
held  last  Friday  at  the  offices  of  Mfssrs.  Coi field  &  Cripwell, 
Balfour  House,  Finsbury  Pavement,  E.C.  Mr.  G.  E.  Corfield,  the 
liquidator  of  the  company,  presented  a  statement  of  affairs  which 
showed  liabilities  of  £621,  of  which  £389  was  due  to  the  trade  and 
£232  to  ■' other  creditors."  The  assets  consisted  of  cash  in  hand 
£291,  and  book  debts  £105,  estimated  to  realise  £65.  The  asfets 
thus  totalled  £356,  or  a  deficiency  as  regarded  the  creditors  of 
£265.  It  was  reported  that  the  company  was  registered  on 
December  iUst,  1913,  with  a  nominal  capital  of  £2,002,  and  that 
it  took  over  the  business  of  the  Emerson  Works.  The  company 
had  issued  debentures  for  about  £300  Last  Ootober  the  debenture- 
holder  appointed  Mr.  Carpenter  as  receiver  and  manager.  He  had 
since  sold  all  the  assets,  paid  off  the  debenture,  and  after  deducting 
the  costs  and  expenses  there  was  a  balance  remaining  of  £291, 
which  he  had  handed  over  to  the  liquidator.  The  "other 
creditors"  referred  to  in  the  statement  of  affairs  were  principally 
in  respect  of  claims  by  the  directors  under  agreements  with  the 
company.  The  creditori<  decided  to  confirm  the  voluntary  liquida- 
tion of  the  company,  with  Mr.  Corfield  as  liquidator.  The  latter 
stated  that  it  was  a  simple  liquidation,  and  that  as  soon  as  the  bock 
debts  had  been  collected  a  dividend  would  be  paid. 

.Australia. — A  Brisbane  firm  desires  to  secure  agencies 
of  British  makers  of  engineering  specialities,  electric  cranes,  and 
other  machinery  requiring  expert  handling.  Application  should 
be  made  to  the  Board  of  Trade  Commercial  Intelligenoe  Branch,  in 
London, 
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Book  \otices. — First  Principles  of  Produclion.  By 
J.T.Peddie.  Lmdon  :  Lonermans,  Green  &  Co.  Price  os.net. — Herein 
the  author  essays  a  study  of  the  first  principles  of  production  and 
the  relation  of  science  to  industry  and  to  evolve  a  baeis  for  a  new 
Imperialism — truly  a  formidable  task,  but  one  which  he  performs 
with  a  oonsidera*>le  measure  of  success.  We  take  is'fue,  however, 
with  the  very  first  sentence  of  his  introduction,  and  much  resrret 
that  such  an  unfortunate  sentiment  should  be  (jiven  such  promi- 
nence. "  At  the  conclusion  of  the  great  war,"  writes  Mr.  Peddie,  "  it 
will  be  necessary  for  the  leaders  of  British  industry  and  science 
to  take  stock  of  their  positions."  At  the  conclusion  of  the  war 
it  will  be  too  late  to  do  any  such  thing.  The  primary  needs  of  the 
moment  are  well  known,  and  they  mast  not  be  neglected  in  the 
least  degree,  but  amid  all  the  stress  and  strain  of  turning  out 
munitions  of  war  on  an  unprecedented  scale,  our  leaders  of  industry 
and  science  must  find  time  to  mend  their  ways  of  peace  and  see 
thit  our  new  industrial  and  commercial  policies  are  in  full 
working  order  on  the  first  day  of  peace,  wherever  the  war  prevents 
their  earlier  application.  The  first  day  of  peace  will  be  the 
first  day  of  an  industrial  war  for  which  we  must  be  prepared — 
for  which  we  must  now  prepare — and  the  outstanding  omission 
from  Mr.  Peddie's  book  is  neglect  to  insist  sufficiently  on  the  need 
for  instant  action  by  every  industrial  leader  and  manufacturer,  each 
in  his  own  field.  With  Mr.  Peddie's  estimate  of  the  evil  effects  on 
us  of  the  reduced  standard  of  wages  and  living  in  Germany  after 
the  war,  we  are  in  entire  agreement.  We  suggest  only  that  he 
over-estimates  the  advantage  we  have  in  the  "  breathing  space  now 
afforded  us."     In  point  of  fact,  we  must  rely  on  no  period  of  grace. 

Matters  in  which  it  is  easy  to  agree  with  the  author  are  thelneces- 
sity  for  giving  greater  pecuniary  support  and  recognition  to  science 
and  8  :ientists  ;  the  rank  folly  of  splitting  our  industrial  barque  on 
the  reefs  of  political  interest  and  dogma  ;  and  the  desirability  of  im- 
proving our  technical  education  facilities,  particularly  in  resppct  of 
really  efficient  commercial  training.  The  short  paper  which  gives  its 
title  to  this  volume  represents  a  sound,  general  survey  of  the 
cliBses  of  our  community  and  the  factpr^  going  to  make  up  cost 
of  production;  it  is  followed  by  a  yet  shorter  paper  (about  1,700 
words)  on  'The  State  and  Opportunity  in  Industry,"  An  essay  on 
Tariffs,  Free  Trade  and  Industry  insists  upon  the  indivisibility  of 
tariff  and  free  trade  problems,  and  presents  several  fresh  argu- 
ments on  this  hoary  subject.  In  discussing  the  "Influence  of 
Science  on  Political  Ejonomy,"  the  author's  chief  point  is  that 
political  economy  must  be  adapted  to  and  judged  by  the  period  to 
which  it  applies.  We  are  given  an  interesting  review  of  the  past 
effects  of  invention,  scientific  developments  and  tariff  changes  on 
industrial  expansion,  but  we  seek  in  vain  for  any  definite  practical 
suggestions  for  present  action.  A  paper  on  "  Finance  and  Indus- 
try "  points  out  the  advantages,  limitations  and  dangers  of 
German  banking  policy,  and  we  agree  that  industry  must  show 
that  it  is  prepared  to  operate  on  eflioient  and  truly  scientifij  bases 
before  it  can  receive  satisfactory  support  from  banks.  This 
essay  is  followed  by  a  brief  compilation,  laying  emphasis  on  the 
importance  of  science  in  industry  and  presenting  several  striking 
instances  of  German  methods  and  achievements.  The  remainder  of 
the  volume  is  chiefly  devoted  to  reprints.  The  work  is  not 
indexed,  and,  though  well  worth  reading,  it  does  not  unfold  any 
organised,  continuous  policy  for  immediate  application.  Though 
much  may  be  done  by  co-operation  and  State  action  in  the 
near  future,  the  immediate  necessity  is  for  reform  along  well- 
known  lines  by  individual  firms  in  details  and  ramifications  of 
their  methods  and  activities,  which  are  known  only  to  themselves, 
and  can  be  set  in  order  only  by  effort  from  within. 

" HiiUetin  T^o.  77.  Bureau  of  Mines."  "The  E'ectric  Furnace  in 
Metallurgical  Work."  "  Fourth  annual  report  of  the  Director  of 
the  Bureau  of  Mines,"  for  the  year  ended  June  30th,  19U. 
Washington  :  Government  Printing  Office. 

"Wiling  of  Finished  Buildings."  By  T.  Croft.  London:  Hill 
Publishing  Co.     Price  8i.  Id.  net. 

"  Business  Methods  and  the  War."  By  L.  R.  Dicksee.  London  : 
Cambridge  University  Pres'.     Price  23.  net. 

"  Proce'.  Hnij.H  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIV.  No.  4.  April,  191.5.  New  York;  The  lustitnte. 
Price  ^{. 

"  Procerdi/ig.i  of  the  Physical  Society  of  London."  Part  XXVII. 
Part  3.  April  15th,  191.5.  London  :  The  Mectrician  Vciatiug  and 
Publishing  Co.     Price  43.  net. 

"  Science  Abstracts."  Sections  A  and  B.  Vol.  XVIII,  Part  i. 
April  26th,  i;il5.  London  :  E.  &  f .  N.  Spon.  Price  la.  6J.  each 
net. 

The  Truth  about  the  Sino-Japaneee  "  Conversationp."  London  : 
The  Chinese  Students  Union 

Dissolutions    and    Liquidations.— Me.ssrs.  Cooper 

AND  RoBKRTS,  electrical  and  engineering  merchants,  3,  Paul's 
Bakehouse  Court,  Godiiman  Street,  London,  E.G.— Messrs.  J.  N. 
Cooper  and  E.  Roberta  have  dissolved  partnership,  the  latter 
havintf  j  jined  the  Army.  Mr.  Cooper  is  continuing  the  business 
UQiier  the  same  style,  and  will  attend  to  all  debts. 

Hova  Electric  Ligutino  Co.,  Ltd.— A  meeting  will  be  held 
at  Salisbury  House,  Ljndon  Wall,  E.G.,  on  June  2Qd,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,   Mr.  P.  R.  Retves. 

CoLNE  AND  Trawden  Liuht  RAILWAYS  Co.— A  meeting  wiU 
be  held  on  May  2ith,  at  ilbion  Wuiks,  Armley  Road,  Le.ds,  to 
hear  an  account  of  the  winding  up  from  the  liquidator.  Mr.  G.  G. 
Davies. 

The  Electromobile  Co..  Ltd.— A  meeting  wiU  be  held  on 
May  3 let.  at  Sardinia  House,  Kingsway,  W.C,  to  hear  an  account 
of  the  windi'njr  up  from  the  liquidator,  Mr.  S.  Cole, 


Au  Italian   Aiew  of  the    Russian    Market.— The 

Italian  Cjneul  General  at  Moscow  reports  as  under  on  the  mode  of 
cultivating  the  Russian  market : — 'If  there  is  a  desire  in  Italy  to 
successfully  prosecute  Ruseian  trade  from  Moscow  it  behoves  our 
manufacturers  to  set   about   the   business    seriously.     Under  the 
special   circumstances  ruling   here  it  is  needful  that   the  repre- 
sentative in  Moscow  should  possess  the  foUowicg  qualifications  : — 
(a)  At    least  an    appioiimate  knowledge   of  Russian  ;  a  foreign 
tongue,  even  if  it  were  French,  would  immediately  be  met  with 
diffidence.     Little  sympathy  is  extended  to  a  foreigrn  tongue  and 
its   use   can  only   eventuate  in  prejudicing    a  dealing,     (i)  The 
possession  of  ample  funds  for  advertising  and  other    expenses. 
(«)  The  possession  not  only  of  catalogues,  but  of  a  full  range  of 
samples,  for  the  Muscovite  merchant  is  averse  to  buying  without 
the  sight  of  samples.     There  are  at  Moscow  a  number  of  Italians 
and  other  foreigners  who  are  in  a  position  to  take  up  such  repre- 
sentation.    It  would  be  an  illusion  to  consider  that  the  conquest  of 
this  market  is  an  easy  matter,  for  Japan,  on  one  hand,  and  England  on 
the  other,  have  already  been  very  active,  with  the  same  obj'ct, 
since  the  outbreak  of  the  war ;  and,  moreover,  are  able  to  offer 
the  following  advantages  : — (a)  More  easy  and  more  direct  trans- 
port :  (*)  greater  credit  facilities,  for  Eoglith  and  Japanese  manu- 
facturers and  exporters  are  in  the  habit,  in  this  extraordinary 
period,  of  granting  facilities  for  payment,  whereas  Italian  merchants 
are  always  obdurate  and  diffident  ;  it  should,  however,  be  borne  in 
mind  that  it  is  needful  to  ritk  something  in  the  first  tranfactions. 
Italian   merchants  should  quote    lower   prices    for    orders   from 
Russia  than  from  other  countries,  as  do  both  Eagland  and  Japan. 
Italian  manufacturers  are  certainly  right  in  selling  their  products 
to  the  highest  bidder,  but  the  Muscovite  is  also  right  in  refusing 
to  boy  from  Italy  an  article  at  10,  which    he    can  obtain  from 
Japan  and  England  at  9.     While,  therefore,  continuing  to  sell  to 
other  countries    at   10,  our   manufacturers  should   examine   the 
question,  and  see  if  it  is  not  worth  while  selling  at   Moscow  at  9, 
bearing  in  mind  that  the   Muscovite  market,  with  its  infinite  and 
insatiable  hinterland  in  Europe  and  in  A-ia,  and  a  yearly  trade 
movement  of  5  milliards  of  francs,  will  always  continue  to  buy, 
even  when  the  war  is  ended.     This  certainty  is  a  subject  worthy  of 
our  greatest.attentioQ." 

Bankruptcy  Proceedings.  —  Jajies    Proctor    Kyd 

Clark,  lately  trading  as  an  electrical  and  mechanical  engineer,  at 
Hyche  Road,  Willesden  Junction,  N.W.,  under  the  style  of  Giorge 
Driver  &  Son. — Tbe  public  examination  was  held  last  week  before 
Mr.  Registrar  Hood,  at  the  Ljndon  Bankruptcy  Court.  The  debtor 
applied  to  pass  upon  accounts  showing  total  liabilities  £2,167 
(unsecured  £222),  and  assets  «i7.  Replying  to  Mr.  Daniel  Williams. 
Official  Receiver,  the  debtor  stated  that  having  previously  been  in 
employment,  he,  in  1SU5,  became  a  partner  with  two  other  persona 
in  the  business  of  electrical  and  mechanical  engineers  carried  on 
at  Euston  Road  by  Mr.  6.  H.  Driver,  an  inventor.  Witness  put  in 
£500  capital  upon  being  admitted  a  partner.  During  1900  Mr. 
Fladgate,  one  of  the  partners,  retired  from  the  businets,  upon  an 
undertaking  that  the  remaining  partners  should  pay  him  5  per 
cent,  interest  on  £1,500  capital  which  he  had  left  in  the  firm.  In 
the  previous  year  the  business  had  been  removed  to  Willesden 
Junction.  It  was  part  of  tbe  arrangement  with  Mr.  Fladgate  that 
in  the  event  of  the  interest  falling  three  months  in  arrear  the 
principal  amount  was  to  become  recoverable,  and  that  in  the 
event  of  Mr.  Fiadgate's  death  the  interest  should  be  piid  to  his 
sister  during  her  lifetime.  Mr.  Driver,  the  other  partner,  died  in 
November,  1903,  his  capital  being  then  agreed  at  £1,600,  which 
witness  paid  to  the  representatives  of  the  deceased,  giving  them 
at  the  same  time  a  release  from  any  possible  claim  in  respect 
of  the  Fladgate  liability.  Witness  further  arranged  with 
the  latter  gentleman  to  pay  off  one-half  of  the  said 
£1,500  by  instalments,  and  to  continue  the  payment  of 
interest  on  the  other  half.  He  had  only  paid,  however,  £2.'>0  off 
the  principal  amount,  but  continued  the  business  alone  until 
November,  1914.  when,  owing  to  lack  of  capital  and  pressure  by 
creditors,  he  transferred  it,  as  from  September  30i.h.  1914,  to  his 
manager.  Generally  speaking,  it  had  been  a  successful  business, 
and  the  balance-sheet  for  the  year  ended  March,  1914,  showed  a 
profit  of  £1,400.  It,  however,  suffered  by  the  lapse  of  patents  and 
heavy  competition.  The  debtor  was  examined  at  considerable 
length  with  reference  to  the  disposal  of  his  business,  and  was 
asked  whether  he  did  not  get  rid  of  it  in  order  to  defeat  a  judg- 
ment creditor.  He  asserted  that  his  chief  reason  was  that  he  was 
anxious  to  get  into  the  motor-bnat  service  and  go  to  seA.  but  he 
frankly  admitted  that  the  result  of  the  transaction  was  to  leave 
the  judgment  creditor  entirely  out  in  the  cold.  The  examination 
was  concluded. 

Tlie  Prentice  "  Lichtning- "  Cooker.— The  Armor- 
duct  Mandkactukixq  Co.,  Ltd.,  atk  us  to  state  that  owing  to 
certain  rearrangements  which  are  bring  made  at  their  Witton 
Works,  they  have  decided  to  relinquish  the  manufacture  of  Mr. 
Nipier  Prentice's  "Lightning"  cioker,  for  which  they  held  the 
Eole  licence.  They  state  that  other  engagemeotx  prevent  them 
from  doing  justice  to  Mr.  Prentice's  interests  in  the  develnpmcnt 
of  the  cooker  at  present,  and  they  understand  that  Mr.  Prentice 
will  be  making  arrangements  for  tbe  manafscture  of  the  cooker 
by  some  other  firm. 

lieu  mark. — A  Copenhagen  merchant  wants  agencies  for 
British  makers  of  electrical  fittings  and  accessoriee,  insulators, 
meters,  dynamos,  small  motors,  fane,  pumps,  io.  Application 
should  be  made  to  the  Board  of  Trade  O.I,  Branch  in  London, 
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Trade    Aiiiiouncenieiits. — Tue    British    Electric 

TEAKsrOKiiEK  Co..  LTD.,  have  now  closed  their  ofBjeB  and  show- 
Toomg  at  Charins:  Cros3  House,  29a,  Charing'  Cross  Road,  London, 
W.C,  and  all  further  communications  should  be  sent  to  them  direct 
at  Hayes,  Middlesex.  Telegraphic  address  :  Trausfundo,  Hayes, 
Middlesex.  Telephones :  226  Eiling  ;  101  Southall  ;  I'.'  Hayes 
(.local  calls). 

The  Cestiby  Electkic  Co.,  of  St.  Louis.  U.S.A.,  informs  us 
that  it  has  increased  its  capital  stock  (.fully  paid)  to  £200,000,  to 
enable  it  to  more  readily  care  for  the  rapidly  increasing  demand 
for  its  products. 

The  EvriPMENT  and  Enqinbeking  Co.,  of  Westinghouse 
Boilding,  Norfolk  Street,  Strand,  W.C,  announce  that  their  new 
telephone  number  is  "  City  108S  "  (two  lines). 

The  Kingolite  Co.,  Ltd.,  of  Pyke  House,  Oxford  Street,  and 
Soho  Square,  W.  (of  which  Mr.  William  J.  Owen  is  managing 
director),  have  disposed  of  their  business  in  electrical  aoccssories 
and  eilk  shades  to  the  Edison  ^^  Swan  Uaited  Electric  Light  Co., 
Ltd.  The  Kingolite  Co.'s  Work^,  together  with  practically  the 
whole  staff,  have  been  transferred  to  Pjnder's  End.  while  Mr. 
Owen,  having  accepted  a  position  wi  h  the  Edison  ,^  Swan  Co., 
continues  to  superintend  the  business  he  has  been  instrumental  in 
establishing. 

Messrs.  Gabnish,  Lemon  &  Co  ,  Ltd.,  of  12,  Pilton  Street, 
Barnstaple,  have  taken  over  the  basiness  of  Mr.  C.  W.  Cockram, 
electrical  engineer,  112,  Bontport  Street,  Barnstaple,  and  have 
appointed  Mr.  Cockram  as  manager. 

The  B.E..\.M.4. — The  following  firms  have  recently 
been  elected  members  of  the  B.E  A.M. A.  : — The  Mirrlees  Watson 
Co.,  Ltd.  ;  .lohn  Musgrave  &  Sons  (I',I13),  Iitd.  ;  Newton  Bros., 
Derby  ;  Isaac  Storey  &  Sons,  Ltd.,  Branch  of  United  Brassfounders 
and  Engineers,  Ltd. 


LIGHTING  and  POWER  NOTES. 


Aldershot.— Proposed    Loans.— The    L.G.B.   having 

intimated  to  the  U.D.C.,  which  had  applied  for  a  loan  of  £8,500  for 
electricity  purposes,  that  no  loans  were  being  granted  except  in 
cases  of  pressing  necessity,  the  Council  has  decided  to  point  out 
that  the  work  needed  is  pressing,  as  current  is  being  supplied  to 
firms  engaged  on  army  contracts.  Tenders  received  for  additional 
plant  have  been  referred  to  the  Lighting  Committee. 

Arsreiitiua. — The  Compania  Italo-Argeiitina  de  Elec- 
tricidad  recently  inaugurated  its  No.  i'  power  house,  situated  in 
Calle  Tres  Saigentoe.  The  new  station  now  serves  the  important 
area  comprised  between  Callao,  Avenida  de  Mayo  and  Paseo  de 
Julio.  The  Tres  Sargentos  power  station  is  the  largest  of  the 
numerous  minor  stations.  It  has  a  capacity  of  8,000  to  10,000  H  i'. 
The  third  station,  situated  at  Calle  Balcarce  547,  will  be  opened 
to  public  service  in  a  few  weeks.  Thefe  three  stations,  in 
conjunction  with  three  others  in  construction  and  with  the  large 
central  power  station  in  the  Boca,  will  enable  this  company  to 
meet  all  demands  in  the  central  part  of  the  city. — Iterkw  of  Jtirer 
Plate. 

Blackpool, — Year's  Workixg. — The  total  income  of 
the  electricity  department  for  the  year  just  ended  was  £17,326,  an 
increase  of  £2,330  ;  and  working  expenses  amounted  to  £24, 0<JU, 
while  interest  and  sinking  fnnd  charges  came  to  £1-1,761.  ■The 
profit  was  £8,4',i9,  or  over  £1,000  more  than  a  year  ago.  During 
the  coming  year  it  is  expected  to  make  a  profit  of  about  £5,000. 
There  are  2,870  consumers,  the  new  customers  during  the  year 
numbering  409. 

Bolton. — L.G.B.  IxyuiRV. — An  inquiry  was  held  on 
April  22nd  into  an  application  to  borrow  £45,0:i2  for  the  electricity 
undertaking.  The  first  part  of  the  inquiry  related  to  £23,032 
for  converter  and  other  plant,  necessary  in  order  that  full 
benefit  might  be  obtained  from  the  new  works  at  Baok-o'-th'-Bank. 
It  was  explained  that  there  were  four  systems  of  supply  at  Spa 
Riad  works,  requiring  different  plant  for  each,  and  the  cost  of 
generating  would  be  substantially  reduced  if  the  whole  supply 
could  be  generated  by  one  plant.  The  Committee  proposed,  there- 
fore, to  transfer  generation  from  Spa  Road  to  Backo'-th'Bank, 
and  by  altering  the  system  of  distribution  the  department  would 
be  saved  £8,714  per  annum.  The  Town  Clerk  intimated  that  the 
Corporation  had  suspended  other  works  on  capital  and  revenue 
account  to  the  extent  of  something  like  £275,000,  in  order  to 
comply  with  the  requirements  of  the  Board  and  the  Treasury, 

The  other  part  of  the  inquiry  related  to  £5,000  for  the  equip- 
ment of  sub-stations  on  consumers'  premises,  and  £17,000  for 
mains.     There  was  no  opposition. 

Biickliui'St  Hill.  —  Prov.  Order.  —  The  County  of 
London  Electric  Supply  Co.  has  informed  the  local  authority  that 
it  has  decided  not  to  proceed  with  the  application  for  a  prov. 
order  for  E.L.  at  Buckhurst  Hill,  Woodford,  Wanstead  and 
Chigwell. 

Bury. — The  Corporation  Electricity  Committee  was 
informed  last  week  that  while  excavations  were  being  made  for  the 
foundation  of  the  retaining  wall  in  connection  with  the  Chamber 
Hall  electricity  works  extensions,  a  seam  of  coal  had  been  dis- 
covered, and  that  some  tons  of  coal  had  been  obtained  and  used  at 
the  works. 


Caliirciveen. — E.L.  Scheme. — In  connection  with  the 
electric  lighting  scheme,  Mr.  W.  J,  U.  Sowter,  of  Bray,  has  been 
instructed  to  report  on  the  plans  and  specifications  submitted  by 
til 3  Ampere  Electric  Lighting  Co.  Application  has  been  made  to 
the  Irish  Congested  District  Board  for  permission  to  build  the 
power  house  and  works  ;  as  soon  as  this  is  granted  and  the  plans 
approved  the  work  will  be  proceeded  with. 

Tastlewellan. — Street  IjIghtinli. — TheijV//«67  News 
Litter  of  April  23rd  states  that  at  a  meeting  held  on  April  22nd  it 
was  decided  to  accept  the  proposal  of  the  Irish  Town  Lighting  Co, 
to  generate  and  supply  electricity  for  40  street  lamps,  at  £40  ptr 
annum. 

Cliile. — The  electric  light  company  of  Santiago  recently 
informed  the  municipality  that  unless  its  debt  of  81,500,000  for 
electric  light  was  paid,  the  contract  will  be  annulled. — Review  of 
the  Bicer  Plate. 

Claetoii-oii-Sea. — L.G.B.  Inquiry. — An  inquiry  was 
held  last  week  into  the  application  of  the  U.D.C,  for  a  loan  of 
£  1,300  for  a  new  battery  at  the  electricity  works.  The  engineer 
reported  that  to  keep  the  old  battery  in  its  present  condition 
would  cost  from  £100  to  £150  a  year.  The  Council,  it  was  stated, 
had  contracted  with  the  DP.  Battery  Co.  for  a  new  battery  at  a 
cost  of  £1,(;00,  with  an  estimated  allowance  of  £429  for  old 
material,  and  the  work  had  been  commenced  in  anticipation  of  a 
loan  being  sanctioned.     There  was  no  opposition. 

Coiitliiental. — Russia. — The  Russian  journal  La  Cause 

Munieijiale  has  recently  made  an  inquiry  into  the  electric 
installation  schemes  projected  in  the  various  Enssian  towns  and 
cities.  It  appears  that  electric  lighting  installations  are  contem- 
plated in  the  following  najjuioipal  areas  : — Armiansk,  Atchinek, 
Babronysk,  Barovitchi,  Borzna,  Chadrinsk,  Gorodok,  Jakobstad, 
.lamburg,  Jaransk,  Jenisseysk,  Kamychlov,  Kineohma  (concession), 
Krasnokoutsk,  Kobelaki,  Kolomna,  Korotoha,  Koustanai  (conces- 
sion), Lenkoran,  Neavige,  Novgorod,  Novo-Alexandrovsk  Ossb, 
Ostrov,  Penzi,  Poltava  (new  station),  Pronsk,  Soroki,  Starobelsk, 
Sheslitamak,  S»iiiJ3k,  Taganrog,  Toipei',  iZidonsk  and  Zilsnocha. 
Enlargement  of  central  stations  are  contemplated  in  the  follow- 
ing :  —Balaclava,  Lipetzk,  Oskol,  Sorimy,  Tohernigov,  Tiflis, 
Ariev  (Government  of  Liflind),  Viatka  and  Vologdu. 

Electric  tramway  installations  are  prcjjcted  in  the  following 
places  —Bacou,  Jilta,  Congansk  (concession),  Kontais,  O^msk, 
Orenburg,  Ouman,  Penza,  Poltava,  Samarkand  (concession), 
Tambov,  Tomsk  and  Varonege.  Lastly,  extensions  of  electric 
tramway  networks  are  under  way  at  Oiessa,  Rostov  on  the  Don, 
and  Vladivostok.  The  redemption  of  an  electric  tramway  and 
lighting  installation  in  Smolensk  has  been  decided  upon,  to  be 
given  effect  to  in  the  course  of  the  current  year.  The  redemption 
of  the  tramway  alone  is  contemplated  at  Tifli'.  At  Ivanovo- 
Vozaessensk  the  building  of  a  generating  station  has  been  begun. 

The  Pt/atif/orsk  Eelio  says  that  the  Lighting  Committee  of  the 
town  has  signed  a  contract  for  the  ooastrujtion  of  an  electric 
station,  the  work  to  begin  this  spring. 

The  District  Government  of  Vladikavkaz  has  asked  for  a  portion 
of  land  to  be  set  apirt  for  the  purpose  of  constructing  an  electric 
station, 

Co\eiitry. — Plaxt  E.ktexsions. — The  Electricity  Com- 
mittee recommends  that  a  spare  stator  and  spare  motor  be  obtained 
for  use  in  connection  with  the  turbo-alternators  at  the  electricity 
works,  at  an  estimated  cost  of  £l,65S.  and  that  certain  property 
in  Stoneleigh  Terrace  he  purchased  for  the  purposes  of  a  sub- 
station, at  a  cost  of  £200.  Both  amounts  are  to  be  paid  out  of 
revenue. — Miillaml  Daily  Telegrapji. 

Dalkey. — Proposed  E.L. — The  Urban  Council  has, 
says  the  Freeman  s  Jotirnnl,.  heen  informed  that  the  Kingstown 
Council,  under  its  Electric  Lighting  Order,  would  be  in  a  position 
to  supply  electric  light  to  the  township,  and  has  referred  the 
matter  to  a  Committee  for  report. 

Dover.— New  Plant. — The  town  clerk  has  reported  to 
the  Electricity  Commiltse  that  he  believed  that  the  L.G.B.  was 
satisfied  with  the  Corporation's  application  for  a  loan  of  £6,000 
for  new  plant,  and  the  engineer  was  instructed  to  obtain  tenders 
as  soon  as  the  sanction  was  received.  The  estimated  value 
(£1,000)  of  the  sets  to  bs  superseded  will  have  to  be  paid  out  of 
revenue,  spread  over  three  years.  "Public  service  "  badges  are  to 
be  provided  for  the  staff  at  the  works, 

Dublin. — The  Electricity  Supply  Committee  has  pur- 
chased 20,00(1  pairs  of  carbons  for  the  old  type  of  city  arc  lamps, 
also  supplies  of  various  carbons  for  the  ilime  arc  lamps,  which 
will  keep  the  city  lighting  adequately  maintained  until  the  end  of 
October  next. 

East    (ii'lnstcad. — Prov.  Order. —  It    is    understood 

that  the  B,  of  T.  will  grant  the  application  of  the  U.D  C.  for  a 

prov.  order  for  E.L,,  but  only  for  a  date  to  be  fixed  at  the  end  of 
the  war. 

Falkirk. — On  account  of  the  extra  expenditure  on  rjal, 
ire,  the  Corporation  has  increased  the  charges  for  electric  current 
by  about  30  per  cent.  Reference  was  made  at  a  meeting  of  the 
T.C.  to  the  fine  spirit  shown  by  firms  who  had  contracts  with  the 
electricity  department,  and  who  had  agreed  without  demur  to 
pay  the  increased  charges  when  they  might  have  interpreted  the 
contracts  in  the  strictest  sense. 
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Heywood. — Year's  AYorking.— On  the  past  year's 
workingr  of  the  electricity  undertaking  there  was  a  loss  of  £927, 
aeainst  £4,61ii  in  the  previous  year.  To  cover  this,  and  a  less 
of  ii  l,0t2  on  the  tramways,  the  department  has  decided  to  ask  for 
a  sum  equal  to  a  rate  of  6d.  in  the  £. 

Hu«l(lei'sfield. — WaVies. — At  a  meetictc  of  the  Electricity 
Committee  consideration  was  g'iven  to  an  application  by  the 
Municipal  Employes'  Association  for  an  increase  in  wages  of  2s. 
per  week,  and  it  was  resolved  that  the  Axeooiation  be  informed 
that  a  rise  of  23.  was  given  to  employes  in  .Tanuary  last,  and  that 
the  wages  of  the  enginemen  and  firers  be  increased  jd.  per  hour 
as  from  the  date  of  the  meeting.  The  Committee,  after  con- 
sideration of  the  electrical  engineer's  report  as  to  minimum  charges 
for  energy,  decided  that  the  minimum  charge  for  energy  supplied, 
including  meter  rent,  should  be  lOs.  per  half  year.  The  Committee 
also  resolved  that  for  the  present  no  alteration  Bhould  be  made  in 
the  charges  for  arc  lamps. 

Hull. — LoAX  Sanctio.n. — The  T.C.  has  received  the 
sanction  of  the  L.G.B.  to  a  loan  of  £27,300  for  the  purchase  of 
new  generating  plant  already  installed.  The  Electricity  Com- 
mittee, owing  to  the  stopping  of  capital  expenditure,  has  decided 
to  temporarily  stop  the  hiring  out  of  motors,  but  new  services 
will  still  be  connected,  and  the  coat  met  out  of  revenue. 

India. — According  to  the  Indian  Te.rfiJc  Journal,  the 
equipment  of  the  Karachi  Electric  Supply  Corporation's  station, 
which  was  recently  opened,  consists  of  a  100-H.i'.  and  two  240-H.r. 
Mirrlees  Diesel  engines,  coupled  to  Crompton  dynamos,. and  work- 
ing in  conjunction  with  a  276cell  Tudor  battery,  and  Crompton 
boosters.  I'jr  balancing,  two  C.M.B.  balancers  are  installed.  The 
supply  is  on  the  three-wire  system  at  140-220  volts,  and  is  given 
by  overhead  mains  of  stranded  copper  carried  on  steel  poles.  The 
mains  woik  was  carried  out  by  Messrs.  Henley. 

Keittliley. — The  .^[orton  P.C.  has  passed  a  resolution 
deploring  the  action  of  the  Keighley  R  D.C.  in  granting  the 
Keighley  Corporation  the  privilege  of  supplying  electricity  to  the 
Morton  Banks  portion  of  the  rural  district,  believing  that  such 
action  would  result  in  Morton  Banks  being  absorbed  into  the 
borough.  It  was  stated  that  at  Morton  Banks  214  of  the  310 
ratepayers,  and  in  Morton  2.50  out  of  330  ratepayers  had  signed  a 
petition  against  the  supply  of  electricity  by  the  Corporation. 

Rilia'!<tOMn. — The  U.D.C.  has  received  a  report  from 
its  law  agent  to  the  effect  that  a  deed  of  transfer  had  been  executed 
of  the  Dublin  and  Southern  District  Electric  Supply  Co.'s  rights 
and  property  in  a  prov.  order  for  electric  lighting,  to  the  Kings- 
town U.D.C.  The  report  stated  that  the  company  had  received 
all  moneys  payable  in  connection  therewith,  except  the  amount 
claimed  as  arbitration  costs,  which  would  be  paid  when  taxed. — 
Freeman's  Jonrnal. 

Leeds. — Restricted  Lighting. — Further  restrictions 
of  lighting  have  been  put  into  operation  by  the  authorities.  Both 
gas  and  electric  lighting  in  the  streets  are  to  be  extinguished  each 
night  at  11.30,  with  the  exception  of  Saturday,  when  the  lights 
will  be  allowed  to  remain  on  until  midnight.  Should  any  hostile 
airships  be  reported  as  approaching  the  city,  all  lighting  will  be  cut 
off,  no  matter  what  the  hour  may  be. 

London. — L.C.C, — The  ]''inance  Committee  reports  that 
from  information  supplied  by  the  Woolwich  B  C.  with  its  applica- 
tion for  sanction  to  the  borrowing  of  £4s,(;'no  for  its  electricity 
undertaking,  it  transpires  that  the  6.50-KW.  plant  at  the  Plumstead 
station,  of  which  the  B.C.  entered  into  an  agreement  to  expedite 
the  repayment  of  the  outstanding  debt,  will  \>3  retained  for  use  as 
stand-by  plant.  The  general  position  appears  to  be  that  none  of 
the  older  plant  at  the  Woolwich  and  Plumstead  stations  can  at 
present  be  regarded  as  obsolete,  as  the  B  C.  is  now  making  use  of 
all  its  plant,  except  certain  plant  at  Plumstead,  to  the  amount  of 
450  KW  ,  for  which  the  boiler  power  is  not  available,  and  that  all 
the  older  plant,  Inth  at  Plumstead  and  Globe  Lane,  will  more  or 
less  be  "  stand-by  "  plant  when  all  the  new  plant  is  in  working 
order.  This  being  so,  the  Committee  recommends  that  the  accelera- 
tion of  piymenta  shall  be  annulled,  and  the  original  terms  of 
repayment  revived  on  the  understarding  that  the  outstanding  debt 
on  the  plant  in  question  shall  be  repaid  as  soon  as  the  plant  becomes 
ob3olete. 

The  Highways  Committee  has  approved  agreements  proposed  to 
be  entered  into  for  a  reciprocal  supply  of  electricity  between  the 
Woolwich  B  C,  th-  South  Metropolitan  Electric  Light  and  Power 
Co.,  Ltd  ,  and  the  West  Kent  Electric  Co.,  Ltd. 

The  number  of  electric  pressure  stations  required  by  the 
Council  to  be  estaVjlished  by  supply  authorities  is  154,  and  114 
are  actually  established.  The  whole  of  the  County  Council 
areas  of  supply,  except  the  areas  of  the  Chelsea  Co.  and  St. 
Pancras  B.C.,  where  the  Council's  inspectors  have  no  jurisdiction, 
have  been  dealt  with. 

Lewishaii. — Subject  to  legal  approval  of  an  agreement,  the 
B.  of  G.  has  decided  to  allow  the  South  Metropolitan  K.L.  and  I'. 
Co.  to  increase  its  charge  for  current  by  lo  per  cent,  on  grounds 
arising  out  of  the  war,  this  to  be  without  prejudice  to  the  present 
contract.  With  this  increase  the  Board  will  pay  less  than  'i\i. 
per  unit  for  current  for  lighting,  and  for  power  less  than  1  H. 

Woolwich. — The  B.C.  has  decided,  owing  to  the  increased 
cost  of  coal,  temporarily  to  increase  the  price  of  energy  by  Jd. 
per  unit. 


Shoeeditch.— The  Electricity  Committee  reports  having  received 
an  offer  from  a  company,  which  is  interested  in  the  supply  of  oil 
for  fuel  purposes,  to  carry  out  experiments  in  the  burning  of 
oil  fuel  in  one  of  the  boilers  at  Whiston  Street  station,  and  to 
supply,  free  of  charge,  half  the  quantity  of  oil  consumed,  and 
also  to  supply  the  necessary  apparatus.  The  Committee  has 
accepted  the  offer. 

IIobSsey  — In  view  of  the  L.G.B.s  order  curtailing  the  expendi- 
ture of  local  governing  authorities,  the  T.C.  has  inquired  of 
the  contractors  supplying  machinery,  cable,  i;o.,  whether  it  is 
possible  to  stop  further  progress  on  works  contracted  for,  and  to 
postpone  completion  of  the  contracts  for  the  present. 

P')PLAR. — The  report  of  the  Electricity  Committee,  referred  to 
on  p.  474,  recommending  a  reduction  of  electric  lighting  charges, 
and  proposing  a  profit-sharing  scheme,  has  been  adopted  by  the 
B.C.,  with  one  amendment  relating  to  the  transfer  of  money  to  the 

borough  fund. 

Mauoliester. — Yeah's  AYoeking. — The  gross  income 
of  the  electricity  department  from  all  sources  during  the  year 
just  closed  was  £543,30.5,  compared  with  £513,.'89  in  the  previous 
year.  The  net  surplus,  after  meeting  abnormal  expenses  of 
£12  26(i,  war  allowances  to  275  employes  with  the  Colours 
£6,015,  additional  income-tax  £3,287,  and  Parliamentary  ex- 
penses re  Local  Act  £2,964,  was  £35,s50,  against  £36,006 
in  the  previous  year  :  £30,000  is  to  be  contributed  to  rate 
relief.  In  the  year  just  commenced  it  is  estimated  that  sales 
will  increase  by  about  9  million  units.  Last  year  nearly 
10  million  more  units  were  sold,  raising  the  total  to  nearly  12S 
million  units.  In  view  of  various  factors  the  question  of  a  slight 
revision  of  charges  is  to  be  considered. 

Man.sfield.— Camp  Lighting. — The  L.<i.P..  has  in- 
formed the  T.C.  with  reference  to  the  Council's  application  for 
sanction  to  a  loan  of  £2,000  for  the  provision  of  transforming  and 
converting  plant  in  connection  with  the  electricity  undertaking, 
for  the  supply  of  energy  to  the  Clipstone  military  camp,  that,  in 
the  circumstances,  it  has  no  objection  to  orders  for  the  necessary 
plant  and  cables  being  placed  at  once. 

I»ortugue.se  West  .Ifriea. — The  British  electric  supply 

company  in  Angola  is  completing  a  hydro-electric  plant  on 
the  Citumbella  River.  A  23-mile  JO.OOO-volt  transmistion  line 
will  connect  the  new  plant  with  the  three  largest  towns.  For 
current  supplied  to  private  parties  the  company  charges  .".0  cents 
per  KW.-hour  for  light  and  11  cents  for  power. —  Indian  Textile 
Journal. 

Itipou. —  LoAX  NOT  Saxctiiixei). — The  Treasury  has 
declined  to  approve  the  proposed  raising  of  a  loan  of  £12,000  by 
the  Ripon  Corporation  for  electricity  works. 

Rochdale. — Y'ear's   Working.  —  The   profit  on   the 

electricity  undertaking  for  1914  was  £1,523,  against  a  loss  of  £330  in 
the  previous  year.  The  total  receipts  amounted  to  £33,653,  against 
£30,471,  and  the  working  expenses  were  £18,279,  against  £20,492, 
leaving  a  groES  profit  of  £15,274.  !  aterest  and  sinking  fund  charges 
amounted  to  £13,751,  an  increase  of  £3,441.  Capital  expenditure 
during  the  year  was  £50,74'.i,  bringing  the  capital  account  up  to 
£208,951.  The  department  is  asked  to  contribute  i  1,500  for  rate 
relief. 

Mill  Driving. — The  new  mills  of  the  Tyre  Yarns,  Ltd.,  and 
Fabric  Weavers,  Ltd.,  are  the  first  cotton  mills  in  Rochdale  in 
which  electricity  is  used  for  motive  power  and  light  throughout. 
Electricity  is  obtained  from  the  Corporation,  two  new  mains 
having  been  laid  to  the  mills.  When  fully  working  the  mills  will 
take  about  2,000  H.P.,  though  this  mey  be  increased.  The  elec- 
tricity is  received  at  6,000  volts  and  tram  formed  to  400  volts. 
There  are  1,500  lamps  in  the  millf.  The  electrical  work  has 
been  carried  out  by  Mr.  G.  L.  AdamEon,  of  Ohm  Workp, 
Rochdale. 

Itnncorn. — At  a  meeting  of  the  K.D.C.  last  week,  it 
was  reported  that  a  crnference  had  taken  place  at  the  H.  of  T. 
offices  in  Lniuion  respecting  the  proposed  Warrington  Electric 
Lighting  Order.  An  official  of  the  Baard  intimated  that  an 
(xtension  must  be  made  by  Warrington  towards  the  parish  of 
Latchford  Without,  and,  further,  that  the  terms  of  supply  in  the 
area  of  the  R.D.C.  should  be  the  same  as  for  consumere  in  the 
borough. 

^(.|l,y._E.L.  S(  iiE.^E.— The  U.D.C.  has  accepted  the 
offer  of  the  Electrical  Distribution  of  'i'orkshire,  Ltd.,  to  give  an 
option  to  purchase  as  a  going  concern  the  proposed  works  in  the 
urban  district  at  the  end  of  21  years,  or,  failing  this,  at  the  end  of 
2X  or  35  years. 

Ualflianistow.— LoAX    SA^crnox. — The   U.1>.C.   has 

received  sanction  to  borrow  £6,986  for  the  installation  of  new 
plant  at  the  electricity  works. 

\\'ar«icKsliire. —  In  view  of  the  increasing  use  of  elec- 
tricity in  collieries,  the  Warwickshire  Education  Committee  has 
instructed  the  Mining  Lecturer  to  report  as  to  the  probable  cost 
of  suitable  electrical  equipment  for  instruction  at  the  Mining 
School. 
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TRAMWAY  and  RAILWAY  NOTES. 


Belfast. — Year's  Working. — The  annual  report  on 
the  fioaaoial  workinsr  of  the  Council's  tramway  system  shows 
that  the  total  revenue  up  to  March  3Ist  last  was  £27ii,237,  and  the 
workinp;  expenses  £153,378,  leaving:  a  profit  of  £116,858.  The 
net  profit  was  £52.033,  as  compared  with  £51,257  in  the  previous 
year.  The  declaration  of  war  se»iou?ly  affected  the  receipts,  the 
loss  beingr  estimated  at  about  £21,000  since  Aupust  last.  The 
amount  which  was  paid  to  war  dependents  was  £3,058,  and  the 
number  of  men  who  had  volunteered  for  the  war  was  150. 

Blackpool. — Year's  Working. — The   income  of  the 

Corporation  tramways  for  the  past  year  amounted  to  £76,105, 
against  £81.797  for  the  previous  year.  The  total  working:  expenses 
were  £44,850,  against  £43. -187  in  1013-14.  Thus  the  grross  balance 
was  £31,255,  as  againsttheprevions  year's  £41,310.  The  balance  for 
disposal  amounts  to  £13,737,  against  the  previous  year's  £24,552. 
Mr,  Furness  (the  engineer)  laid  before  his  Committee  figures 
showing  the  effect  of  the  war  upon  municipal  tramway  under- 
takings in  18  towns.  These  showed  Blackpool  to  have  suffered 
more  than  any,  the  decrease  in  receipts  bsing  13  per  cent.,  com- 
pired  with  8  per  cent,  at  Aooriugton,  5J  per  cent,  at  SaUord, 
i  per  cent,  at  Blackburn,  3J  per  cent,  at  Birkenhead,  8  per  cent, 
at  Wigan,  2i  per  cent,  at  Oldham  and  Hull,  2i  per  cent,  at 
Warrington,  2  per  cent,  at  Bonrnemouth,  i  per  cent,  at  Brighton. 
Sro.  Three  places  showed  increases — Newcastle-on-Tyne  127  per 
cent.,  Birmingham  1]  per  cent.,  and  Sheffield  3  per  cent. 

Bradford, — The  Tramways  Committee  has  drawn  the 
attention  of  the  Street,  Drainage  and  Works  Committee  to  the 
dusty  state  of  the  streets  and  roads  used  for  the  railless 
service,  and  to  the  fact  that  unless  the  conditions  could  be  improved 
there  would  be  a  suspension  of  the  service.  The  latter  Committee 
has  replied  that  the  work  of  improving  the  state  of  the  thorough- 
fares concerned  would  be  proceeded  with  in  the  ordinary  way. 
The  question  which  now  remains  is  as  to  whether  the  "  ordinary 
way  "  of  dealing  with  the  streets  and  roads  will  satisfy  the  require- 
ments of  the  Tramways  Committee. 

Bury. — Year's  Working. — The  tramways  last  year 
niide  a  net  profit  of  £8,472,  to  which  should  be  added  £S97,  paid 
in  respect  of  men  on  active  service.  The  same  sum  as  last  year — 
£5,000 — will  go  to  the  relief  of  the  borough  rate.  The  profit  on 
the  RadcliSa  section  was  £31'', 

Canary  Islands.  —  The  concession  for  the  electric 
tramway  io  Sin  Cristobel  de  la  Lagnna  has  been  awarded  to  the 
Sociedad  de  Tranvias  Eleotricos  de  Teneriffe. — Board  of  Trade 
Journal. 

Cardiflf. — Female  Conductors.— Several  women  started 

work  as  conductors  of  tramcara  on  Thursday  last  week.  In  two 
days  over  200  women  offered  to  serve. 

The  tiamwav  men,  at  a  meeting  on  Sunday,  passed  resolutions 
protesting  agaiast  the  employment  of  females  as  conductors, 
declaring  that  plenty  of  males  ineligible  for  military  service  were 
available. 

Continental. — Switzerland.  —  The     Swiss  Federal 

Railways  Administration  has  decided  to  construct  a  hydro- 
electric station  at  Massaboden,  near  Brigue,  to  supply  current  for 
the  working  of  the  Simplon  line.  Tae  new  station  will  replace 
ths  provisional  station  built  at  the  northern  entrance  of  the 
tunnel.  The  equipment  will  comprise  two  5,500h.p.  Piccard  and 
Picket  turbines,  running  at  500  E.P.M.,  uader  a  fall  of  43  metres, 
with  automatic  regulators  and  other  modern  accessories. 

East  Ilain. — The  engineer  and  manager  of  the  Cor- 
poration tramway  department  has  drawn  up  a  report  on  the 
rolling  stock  at  his  disposal,  showing  the  necessity  for  modern- 
ising the  equipment  of  the  existing  cars,  in  order  to  reduce  the 
present  excessive  maintenance,  and  the  purchase  of  additionsl  cars 
in  order  to  cope  with  traffic  reqnirfments.  The  Tramways  Com- 
mittee recommends  that,  as  an  experiment,  one  of  the  cars  be  fitted 
with  a  new  type  of  equipment  with  40-H.p.  motors  and  new  con- 
trollers, at  a  cost  of  £275.  The  question  of  the  purchase  of 
additional  cars  has  been  deferred, 

Glasgow. — The  special  Sab-Committee  of  the  Tramways 
on  depreciation  has  had  before  it  an  abstract  statement  of  the 
revenue  and  expenditure  for  the  year  to  May  31st,  1914,  showing 
a  surplus  of  £53,892,  with  estimated  figures  for  the  year  to  May 
3lBt,  191.1,  showing  an  estimated  deficit  of  £31,017,  and  has  agreed 
to  recommend  that  allowances  for  depreciation  be  made  in  the 
accounts  for  the  current  financial  year,  as  undernoted  :  — 


Year  to  May  31st, 

Tear  to  May  Slet, 

1914, 

1915. 

Permanent  way      

.     £440  per  mile 

£350  per  mile 

Elec.  equipment  of  line     , 

Av.,  4  3  P.O. 

Av,.  2il  p,c. 

Buildings  and  fixtures 

2J      „ 

2i    „ 

Power  plant 

71     „ 

5      „ 

Workshop  plant 

7i      „ 

•^        n 

Cars 

Av.,  9i  „ 

Av„82   „ 

Elec.  equipment  of  oars     . 

n  „ 

6     „ 

Other  rolling  stock... 

.       Av.,  16'4  „ 

Av.,  16-4  „ 

Misc.  equipment 

n  „ 

5      1. 

The  Sub-Committee  on  Finance  has  continued  consideration  of 
the  report,  as  also  a  suggestion  that  a  sum  of  £20,000  be  taken 
from  the  reserve  fund — which  amonnts  to  £38,069— and  paid  orer 


to  the  common  good  fund  of  the  city.  The  following  information 
was  al«o  submitted  :— Capital  expenditure  as  at  Miy  31st,  1911, 
£3,675,317  Os.  8i.  ;  total  amount  at  cedit  of  renewals  and  depre- 
ciation as  at  Miy  3l8t,  1914,  £2,158,738  183.  6d.  ;  amount  set  aside 
to  me.'t  renewals  and  depreciatim  for  year  to  May  31et,  1914, 
£212,642  3s.  8J.  ;  amount  proposed  for  renewals  and  depreciation 
for  year  to  May  31st,  1915,  at  suggested  rates,  £172,282  I63.  3d.  ; 
proposed  reduction  in  renewals  and  depreciation  for  year  to  May 
8l9t,  l'.il5,  £40.359  7s.  5d. 

War  Expenses. — A  return,  showing  the  extra  expenditure 
incurred  by  the  tramway  department  up  to  April  10th  as  a  result 
of  the  war,  has  been  prepared  by  the  general  manager.  The  total 
expenditure  was  £35,384,  apportioned  as  follows  : — Allowances  to 
dependants,  £30,360  ;  car  tokens  to  military  and  special  constables, 
£4,308  ;  special  car,  £241  ;  pipe  bands  and  drums  for  l.")ih  High- 
land L'ght  Infantry,  £300  ;  use  of  flare  lamps,  ka,  £173.  It  is 
estimated  that  the  total  expenditure  under  the  above  headings  to 
the  end  of  the  financial  year  on  May  31st  will  amount  to  about 
£4.5,000. 

The  tramway  system  was  brought  to  a  complete  stoppige  for 
a  short  time  on  Thursday  last  week,  through  a  workman  having 
driven  his  pick  iato  a  high-tension  cable  near  Parkaton  power 
station. 

Huddersfield. — The  T.C.  has  decided  that  the  time  is 
not  now  opportune  for  consideration  of  the  extension  of  the  tram- 
way system  to  Lepton  and  Kirkheaton.  The  Committee  has 
decided  that  a  war  bonus  be  piid  in  accordance  with  the  resolu- 
tion of  the  Council,  based  on  the  men's  actual  earnings  per  week 
as  taken  from  the  wage  book,  and  that  time  and  a  quarter  be  paid 
to  the  spare  men  after  5  p.m.  on  Sitnrdays  after  they  have  worked 
eight  hours. 

Leeds. — War  Bonuses. — The  tramway  men  have  con- 
sidered the  offer  of  the  authorities  in  respect  of  the  payment  of  a 
war  bonus,  and  have  written  expressing  the  view  that  the  con- 
cessions offered  are  insufficient.  The  men  state  that  the  grant 
only  amounts,  in  the  majority  of  cases,  to  Is.  a  week. 

London. — L.C.C.    Trajiway    Receipts.  —  The    total 

traffic  receipts  for  the  year  ended  March  31st,  1915,  were  £2,323,053 
from  lines  worked  by  electric  traction,  and  £10  261  from  lines 
worked  by  horse  traction,  a  total  of  £2,333,314.  The  receipts  for 
the  previous  year  under  the  same  heads  were  £2,181,344,  £21,146 
and  £2,202,490  reepectively.  The  total  car-miles  run  were 
52,224,529,  and  the  number  of  passengers  carried  534,793,?.i6. 
During  the  year  ended  December  31st,  1913,  the  number  of  fatal 
accidents  caused  by  the  working  of  the  electric  tramwaj  s  was  37, 
while  the  number  during  1914  was  25  ;  during  last  year  Sunday 
was  the  day  on  which  most  fatal  accidents  occurred,  the  number 
on  this  day  was  6,  or  nearly  25  per  cent,  of  the  total. 

The  Highways  Committee  reports  that  the  London  Electric 
Supply  Corporation  has  intimated  that  owing  to  the  considerable 
increase  in  the  price  of  coal  and  labour  it  will  be  compelled  to 
raise  its  price  for  power  supplied  to  the  tramways.  The  Com- 
mittee has  agreed  that  as  from  March  3rd,  1915,  the  rate  to  be 
paid  by  the  Council  shall  be  ■4d  a  unit  plus  £3  a  KW.  per  year 
for  power  supplied,  but  if  only  a  stand-by  supply  is  required,  the 
charge  is  to  be  at  the  rate  of  £2  a  KW.  a  year. 

Manchester, — A  meeting  of  the  tramway  workers  has 
passed  a  resolution  calling  on  the  Tramway  Committee  to  grant 
increased  wages  to  all  employes  receiving  up  to  403.  per  week, 
instead  of  the  present  limit  of  under  30s.  per  week. 

A'ewcastle-on-Tyne. — Extensions     Deferred. — The 

Longbenton  U  D  C.  has  consented  to  the  postponement  of  construc- 
tion of  the  tramway  from  the  city  boundary  to  Longbenton, 
authorised  by  the  Corporation  Act  of  1914.  as  a  result  of  repre- 
sentations by  the  B.  of  T. 

With  reference  to  the  differences  between  the  T.C.  and  tramway- 
men  in  regard  to  wages,  it  is  understood  that  the  matter  may  be 
referred  to  arbitration. 

Rawtenstall.  —  Halfpenny  Fares. — As  an  experi- 
ment halfpenny  fares  are  to  be  charged  on  the  Water  sec'.ion  of  the 
tramway  from  Monday  to  Friday  in  each  week.  The  experiment 
will  be  tried  for  three  months. 

Rochdale. — Year's    Working. — The  workiDg  of  the 

Corporation  tramways  last  year,  resulted  in  a  net  surplus  of 
£4,284,  which  is  £4  205  less  than  a  year  ago  and  £3,939  less  than 
two  years  ago.  The  fall  is  due  mainly  to  extra  repairs  to  permanent 
way  and  cars,  increased  wages,  increased  income-tax,  current,  and 
allowances  to  men  on  active  service.  Total  traffic  revenue  amounted 
to  £83,401,  and  working  expenses  to  £46,S9I.  The  Committee 
has  asked  that  the  surplus  of  £4,284  should  go  to  reserve  and 
renewals  account  in  view  of  the  heavy  commitments  that  face  the 
department. 

Salford.  —  The  Manehesier  Evening  Xeirs  recently 
stated  that,  owing  to  the  war,  the  Corporation  tramway  under- 
taking is  being  worked  at  a  heavy  loss,  and  that  in  order  to  increase 
the  revenue  it  is  proposed  to  abolish  workmen's  tickets  and  to 
withdraw  concessions  granted  to  the  travelling  public  a  year  ago 
— concessions  in  the  shape  of  extensions  of  stages. 

South  Africa. — Electric  Vehicles. — The  State  Kail- 
way  authorities  have  lately  taken  delivery  of  a  fleet  of  nine  electric 
motor-lorries,  constructed  by  the  General  Vehicle  Co.,  of  Xew 
York  ;  the  vehicles  are  being  uSed  in  the  Cape  Town  district. 
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Sontli|)ort. — The  number  of  men  from  the  tramway 
department  who  have  enlisted  is  34  out  of  88.  Oae  cleik,  nine 
conductors  and  one  motorman  left  to  join  the  army  on  Saturday. 

Wi<>'ail. — AVah  Boncses. — By  a  majority  of  nearly  two 
to  one,  Wigan  tramway  men  have  declined  to  accept  the  Copora- 
tion's  war  bonne  offer  of  2*.  per  head  to  men  earning  less  than  35s. 
a  week.  The  result  of  the  ballot  will  be  cammuaicated  to  the 
Tramways  Committee. 

York. — The  Special  Committee  that  has  been  considering 
the  works  involving  capital  expenditure  which  could  be  held  over 
till  after  the  war,  has  decided  that  the  Hull  Road  tramways 
extension  and  the  extension  of  the  electric  mains  to  Strensall. 
Poppleton,  and  Naburn,  and  the  provision  of  cooling-tanka  at  the 
electricity  woiks,  are  essential,  and  their  abandonment  would 
involve  the  city  in  heavy  financial  loss. 


TELEGRAPH  and  TELEPHONE  NOTES. 


IIono'-KoiiS,'. — The  American  Consul  reports  that  the 
expert  from  England  who  is  to  superintend  the  erection  of  the 
wireless  installation  arrived  in  Hong-Kong  early  this  year.  The 
proposed  range  has  been  increased  to  500-700  miles  by  day  and 
1,300  miles  or  mora  by  night  under  normal  conditions,  and  the 
plant  13  expected  to  be  in  operation  within  five  months.  The 
inauguration  of  this  service  haa  some  additional  importance  in 
view  of  the  fact  that  the  large  wireless  stations  of  the  Chinese 
Government  at  Canton  and  Woosucg,  near  Shanghai,  are  now 
working,  and  those  at  Fooohow  and  Hankow  will  be  completed  by 
the  time  the  Hong-Kong  station  is  in  working  order.  The  service 
of  the  two  Chinese  stations  now  ready  was  commenced  at  the 
beginning  of  the  year.  They  cover  substantially  the  same  radius 
as  the  Hong-Kong  station,  the  plants  thui  being  able  to  exchange 
messages  with  each  other  as  well  as  with  all  ships  in  Chinese 
waters.  A  typhoon  warning  service  was  one  of  the  first  features 
adopted  by  the  new  system. 

All  these  coast  stations  are  of  the  same  construction.  The 
oscillating  power  in  the  autenr:!'  is  5  KW.  The  stations  are 
manned  by  a  Chinese  staff  trained  by  foreign  experts  in  the 
Peking  College  of  Communications.  The  Woosung  station  has 
been  opened  for  day  and  night  service,  and  the  Ciuton  s'ration  is 
open  from  8  am.  to  10  p.m.  The  stations  are  supervised  by  managers 
with  six  to  eight  years'  practical  experience  in  wireless  work.  The 
charges  are  5d.  per  word,  with  a  minimum  per  telegram  of  4s.  2d. 

lUioit    Wireless    .Apparatus.  —  William    Thompson, 

described  as  a  labourer,  was  charged  with  having  in  his  possession 
wireless  telegraph  appiratus  without  the  consent  of  the  Postmaster- 
General  at  Blyth,  on  the  25th  inst.  A  Post  Office  expert  said  that 
the  apparatus  could  transmit  messages  over  a  radius  of  5  miles 
under  favourable  circumstances.  The  defendant  stated  that  he 
had  made  electrical  experiments  a  hobby.  He  was  not  using  the 
apparatus  as  a  wireless  telegraph  instrument  ;  the  major  part  wa^^ 
used  in  developing  the  idea  of  steering  ship?  at  sea  from  the  shore. 
He  was  experimenting  on  this  subject  with  a  model  yacht  on 
Ridley  Park  Uke.  A  second  charge  of  stealing  26  lb.  of  brasa  was 
also  preferred  against  Thompson.  The  defendant  had  taken  the 
brass  to  help  him  in  his  electricil  experiments.  The  defendant 
was  sent  to  prison  for  six  months  in  the  second  division  on  the  first 
charge  and  for  one  month  on  the  second  charge,  also  in  the  second 
division,  the  terms  to  run  concurrently. — Momhiij  Post. 

Libya. — The  American  Consul  at  Tripoli  reports  that 
under  the  Ottoman  rrgime  land  telfgraphs  were  consid-'rably  deve- 
loped in  what  is  now  the  Italian  Colony  of  Libya,  3,150  miles  of 
wire  being  in  existence  at  the  end  of  1910.  Daring  the  war  prac- 
tically the  entire  telegraph  system  was  destr.iyed,  but  there  is  now  a 
permanent  system,  extending  along  the  coant  for  more  than  370 
miles,  and  inland  over  a  z  me  about  55  miles  wid?,  with  a  total 
length  of  870  miles  of  wire,  with  24  telegraph  and  six  telephone 
stations.  Tripoli,  the  metropolis  of  the  Colony,  is  still  without 
telephonic  commanijation  for  civil  purposes.  Some  months  ago 
several  private  firms  applied  to  the  Minister  of  the  Colonies  for  a 
concession  to  install  and  operate  a  system,  and  on  September  30th, 
1914,  a  Commission  appointed  from  Rome  was  charged  with 
examining  the  question,  but  no  pronouncement  as  to  its  findings 
has  been  made  public.  A  system  is  maintained  for  Government 
needs.  Before  the  Italian  advent  there  was  no  wireless  (quipment 
in  this  district,  but  after  they  landed  12  installations  were  set  up  to 
replace  the  dismantled  telegraphs.  The  instruments  are  Marconi, 
and  the  type  most  used  is  the  I'O-KW.  musical  spark  station, 
which,  designed  for  car  transport,  has  been  adapted  for  carriage 
by  camel.  Eventually  all  the  telegraph  lines  destroyed  will  be 
rebuilt  and  others  provided,  but,  being  State  owned  and  entirely 
constructed  by  State  engineers,  supplies  will  not  be  purchased 
locally  but  re<)uiBitioned  through  Rome.  Firms  interested  in  such 
articles  who  desire  to  enter  this  field  should  have  agents  in  Italy 
in  a  position  to  interest  officials  charged  with  the  purchase  of  tele- 
graphic materials. 

Uussia.— Since  the  opening  of  the  war  the  number  of 
applicants  for  fresh  telephones  in  Petrograd  has  fallen  away  by 
60  per  cent ,  and  over  900  apparatus  have  been  taken  away  from 
old  eubscrib-irB. 

Telephone  Kepeaters. — Writing  to  the  Electrical 
World,  the  President  of  the  De  Forest  Radio  Telephone  and  Tele- 
graph Co.  states  that   the    traas-Oontinental  telephone  system, 


New  York — San  Francisco,  was  made  possible  by  the  use  of  the 
De  Forest  'Audion"  amplifier  as  a  telephone  relay.  There  are 
three  audion  repeater  stations  in  the  line. 

The  Telegraph  and  Telephone  ^je  states  that  the  De  Forest  Co. 
has  recently  developed  an  audion  amplifier  or  audiphone,  which 
is  designed  to  relay  or  amplify  minute  pulsating  or  alternating 
electrical  impulses  from  five  times  to  600  times  their  original 
intensity,  without  lag  or  distortion.  It  is  stated  that  the  wire 
telephone  and  telegraph  rights  have  been  acquired  by  the  American 
Telephone  and  Telegraph  Co. 

The  Telen-raph  Service.— At  a  special  Conference  of 

the  Telegraphs  Section  of  the  Postal  and  Telegraph  Clerks'  Associa- 
tion, at  Birmingham,  on  the  23rd  inst.,  to  consider  the  possible 
effects  of  the  introduction  of  machine  telegraphy,  a  resolution  wag 
adopted  declaring  that  the  introduction  of  typists  and  other  tele- 
graphically unskilled  persons  in  any  of  the  operations  of 
telegraphic  communication  was  an  infringement  of  Trade  Union 
principles.  Another  resolution  was  carried  suggesting  that  it 
should  be  reported  to  the  Parliamentary  Committee  of  the  Trade 
Union  Congress  that  the  Depjrtment  was  taking  advantage  of  the 
war  situation  to  employ  typists  at  low  wages  on  work  hitherto 
done  by  telegraphists. 

The  Government  has  declined  to  grant  a  war  bonus  to  postal 
employes  with  salaries  below  £210  per  annum,  having  decided 
that  the  rise  in  the  cost  of  living  is  not  by  itself  a  soffinent 
reason,  at  the  present  time,  for  increasing  the  wages  of  the  employes. 

I'nited  States.— New  York.— The  New  York  Telephone 
Co.  has  accepted  an  order  of  the  Public  Service  Commission  reducing 
the  telephone  tariff  throughout  the  city  ;  the  new  rates  will  come 
into  force  on  July  1  st,  and  are  estimated  to  save  the  public  32  700,000 
a  year.  The  minimum  charge  for  business  and  residencj  telephones 
will  be  5  cents  a  call  ;  and  the  cost  of  calls  will  depend  upon  the 
distance  between  the  stations,  the  city  being  divided  into  10  zones. 

It  is  reported  that  the  Telefunken  wireless  station  at  Say  ville. 
Long  Island,  is  being  increased  in  power  from  35  to  100  K\v.,  so 
that  communication  can  be  continually  maintained  with  Xauen 
in  Germ  IDT. 

S.^N  Franxisco  E.xposition  —When  President  Wilson  opened 
the  Panama-Paeifia  Exposition  by  doting  an  electric  circuit 
at  the  White  House  on  February  20th,  the  signal  was  carried  over 
a  telejraph  wire  to  the  radio  station  at  Tuckerton,  N.J.,  which  is 
operated  bv  the  United  States  Navy  department.  At  Tuckerton 
the  signal  automatically  operated  a  relay  which  set  electric  waves 
into  action  and  the  wireless  signal  was  instantly  received  at  the 
Tower  of  Jewels  on  the  fair  grounds  at  San  Francisco,  causing 
another  relay  to  operate.  The  latter  relay  closed  circuits  through- 
out the  grounds,  and  on  receipt  of  the  signal  the  main  door  of 
the  Machinery  Hall  was  opened,  and  the  "  Fountain  of  Energy  "  at 
once  began  to  play.  The  wireless  apparatus  employed  was  that  of 
the  Fdderal  Telegraph  Co.,  of  San  Francisco,  which  nsea  the  Poulsen 
system. —  Telegrapli  and  TeUphotie  Age. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN, 
.ildershot.  — May  -ith.     Steam  and  other  pipework; 
water-softening  plant.     See  "  Official  Notices"  March  26th. 

Australia.— Melbourne.— May  l8ih.   Four  2j0-k.v.a. 

three-phase  transformers  ;  9.680  yards  05  eq.  in  ,  three-core,  lead- 
covered  cable,  for  the  Citv  Council.    See  "  Offi  nal  Notices  "  to-day. 

May  19th.  Victorian  Railways.  Meters,  coasting  recorders  or 
other  energy-chejking  devices  for  train  operation  on  the  multiple- 
unit  system,  D.o  ,  1,500  v.     See  "  Offici»l  Not'ces  '  to-day. 

June  I6th.  City  Council.  Four  mechanically-fired  boilers,  one 
turbine-driven  boiler-feed  pump,  two  fuel  economisers,  circulating 
water  pumps.  City  Electrical  Engineer.  Specifications  from 
Messrs.  Mcllwraith,  Mi^Eacharn  &  Co ,  Ltd.,  London,  E.C. 

Sydney.— June  16th.  Deputy  P  M  G.  400  Morse  sounders, 
American  pony  pattern.     (Sjhednle  No.  4 19  ) 

July  19ih.  Municipal  Council.  One  or  two  12,O0O.kw.  turbo- 
alternators  (Contract  No.  363)  '  A  copy  of  tho  specification  can 
be  obtained  from  the  City  Electrical  Engineer.  .'Sydney. 

Specifications  for  the  it^ms  marked  '  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Halifax.- May  'th.  Coal  for  a  year,  for  the  Corporation 
Electricity  Works  (10,000  tons  of  pea  slack  or  screenings,  5,000 
tons  of  washed  peas  or  washed  Bmalls,  5,000  tons  of  small  nuts). 
Mr.  W.  M.  Rngerson,  Borougrh  Eleotrical  Engineer  (returnable 
deposit  of  £5). 

Leiah  (lanes.).— ^lay  2Ift.  One  vertical  tube  boiler, 
one  250- KW.  rotary  converter  or  motor  converter,  one  switch  panel, 
for  the  Borough  Electricity  Committee.  See  "Official  Notices  "to-day. 

Itmdoil.- Jlay  12th.  T..C.C.  Installation,  about  210 
wiring  and  250  liirhting  points,  at  S»bbon  Street  Elementary 
School,  Islington,  X.     See  "  Official  Notices"  to-day. 

South  .Ifrica. — JonAXNESRURG.— June  Ist.  Municipal 
Council.  24  double-pole,  automatic,  oil-immcrsrd  circuit  breakers 
of  a  rnntinuons  carrying  capicity  of  200  amperes  (Contraot 
No.  971).  Sp?cifioation",  Jcc,  from  the  Controller  of  Stores, 
Municipal  OfKc-s,  Plein  Square,  Johanneeburg.  Tenders  to  Town 
C\i\'^.— Board  of  Trade  Jovrnal. 
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Spain. — The  municipal  authorities  of  Canizal  (Province 
of  Z  imora)  have  lately  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  10  years. 

The  time  for  submittinfr  proposah  for  a  railway,  electrical  or 
otherwise,  from  Madrid  to  Valencia  has  been  extended  to  IS 
months  from  February  2l3t. 

Tasiiiaiila. —  Lauxoestox. —  July  2()th.  Sub-station 
fqnioment.  Section  I,  Converter  machine,  switcherear,  tea.  ;  Section 
II,  Undergrronnd  feeder  cable.  Specification  (2l9.)  from  the  City 
Electrical  Ea^ineer,  Town  Hall. 

M incJiester. — May  llth.  Corporation.  Twelvemonths' 
snpply  of  steam  coal,  for  the  Elec';ricity  Department.  See 
''  Otfi  ial  Notices"  to-day. 


CLOSED. 

Ci'O.vrlon. — The  Council,  on  llonday,  accepted  the  tender 
of  Messrs.  Green  A:  Son  (£*31)  for  a  new  economiser  for  the 
electricity  works,  with  384  tubes  and  damper  gear. 

East  Ham. — The  tenders  of  Messrs.  E.  Broderick  &  Co., 
Ltd.,  Messrs.  S.  Pearl  &  Co.  and  the  East  Ham  Rubber  Co.  have 
been  accepted  by  the  T.C.  for  a  1 1'  months'  supply  of  uniforms  to 
the  tramways  department :  as  have  also  the  tenders  of  Messrs. 
larmer  *:  C).,  Pryke  i:  Palmer,  Eagrineering  Supplies,  Ltd., 
Middleton  Bros  ,  M.  G.  Davis  v^c  Co.  and  Iijcker  Bros,  for  supplies 
of  engineers'  snndries  to  the  electric  lighting  and  tramways 
departments, 

Cwla.SffOAV. — Messrs.  Woodward  &  Co.  have  secured  the 
contract  for  the  supply  of  six  months'  carbons  to  the  Cleansing 
Committee  of  the  T.C. 

The  T.C.'s  Tramways  Committee  has  accepted  the  offer  of  the 
British  Thomson-Houston  Co.,  Ltd.,  for  switchgear  for  Kinning 
Park  sub -station. 

llu(l(ler$tiel(l. — The  Tramways  Committee  has  accepted  - 

tenders  for  stores  as  follows  :  — 

Brake  blocks  and  casting  i.— France  t^'   Bro3k,  Slaithwaite,  and  Melton 

and  Co.,  Halifax. 
C  ib'es.— W.  T.  Qlover  *  Co. 
Steel  tramcar  tires. — J.  Brown  &  Co, 

London. — L.C.C. — The  Stores  and  Contracts  Committee 
has  accepted  the  following  tenders  during  the  three  months  ended 
March  Slst,  1915  — 

Electric  lamps,  Schedule  No.  17  — Edieon  &  Swan  U.E.L.  Co.— Items  8  to 

27  (metallic-fllament  lamps,  drawn  wire). 
Electric  traction  glow  lamps  for  Tramways  Department  (Schedule  No. 

17n). — Siemens  Bros.  Dynamo  Works,  Ltd.— Item  1  (standard  Dutch 

type). 

The  Highways  Committee  has  received  the  following  tenders 
for  the  supply  of  rails  for  the  construction,  reconstruction  and 
maintenance  of  the  Council's  tramways  : — 

Trafk  Jiails  amd  F(utenin(is, 

Walter  Scott,  Ltd (accepted!     i28,340 

BolcBow,  \aughao  &  Co.,Ltd 23,o73 

Chief  Engineer's  estimate i;26,68J 

Conductor  liailn, 

Frodingham  Iron  and  Steel  Co.,  Ltd.       ..    (accepted)     £  17,150 
Chi-if  Engiutar's  estimatti'    ..         £15.650 

The  following  tenders  were  received  for  the  provision  of  two 
8  000-KW.  tnrbo-generators  for  the  Greenwich  generating  station  : — 

Cole, Marchant  &  Morley,  Ltd (incomplete)  i'l6,.313 

Brit.  Thomson-Houston  Co. ,  Ltd.                    (inoomp'ete)  51,070 

J.  Howden  &  Co..  Ltd (incomplete)  65.161 

Do (alternative  do.)  66,720 

Masohinenfabrik  Oerlikon           57,600     ' 

Fraser  &  Chalmers,  Ltd. 58,012 

Do ulternative)  69,709 

Brit.  Westinghouse  Elec.  &  Mfg.  Co.,  Ltd. . .  (aooeptedi  62,003 

Fraser  &  ohaJmera,  Ltd.   ..-      .,                     (alternative)  63.816 

Eicher,  WvssA  Co. 6I.U16 

Willans&kob.nson,  Ltd 6l,6,'0 

Do (alternative)  65,619 

Esoher,  Wvss  &Co (a'ternative)  66,795 

Brush  Elec.  Eng.  Co  ,  Ltd 67.C6a 

Do (alternative)  67,442 

Dick,  Kerr  &  Co.,  Ltd 63,100 

Estimate  oi  Chief  Officer  of  Tramways    .  £54.533 

The  Committee  reports  that  the  lowest  complete  tender  was  that 
submitted  by  Mischinenfabrik  Oerlikon  of  Swi'z  rland,  but  in 
view  of  the  difficulties  which  would  be  likely  to  arise  in  the 
transport  of  raw  materials  and  of  the  completed  work,  and  in  the 
inspection  of  the  machinery  during  manufacture,  it  was  decided 
to  pass  over  this  tender.  With  regard  to  the  tenders  submitted  by 
Fraser  &  Chalmers,  Ltd.,  the  Committee  wag  advised  by  Sir  A.  B.  W. 
Kennedy,  the  electrical  engineer,  retained  by  the  Council  to  advise 
on  the  tenders,  that,  although  they  were  a  firm  of  the  highest 
standing,  they  had  not  constructed  any  turbines  of  a  larger  capa- 
city than  3,000  KW.  In  view  of  the  fact  that  the  early  delivery 
and  smooth  and  speedy  operation  of  these  machines  were  of  the 
utmost  importance  for  the  safe  working  of  the  undertaking,  it 
was  necessary  to  take  into  serious  consideration  the  experience 
which  the  different  firms  tendering  had  had  of  machines  of  the 
type  and  size  in  question.  The  next  lowest  tender  was  that  of  the 
British  Westinghouse  Co.,  who  had  supplied  three  of  the  five 
turbo-generators  at  the  generating  station,  and  had  since  com- 
pleted a  further  machine  for  the  station,  and  acting  on  the  advice 
of  Sir  A.  Kennedy,  the  tender  of  the  latter  firm  was  Skocepted, 


'62  10  per 
M  10 

ton 

66  19  6 
68    5        , 
68    0 

68    6        , 

' 

The  following  tenders  have  been  received  for  the  supply  and 
laying  of  cables  required  in  connection  with  an  additional  supply 
of  power  up  to  3,500  KW.,  to  be  obtained  from  the  London  Eleetric 
Supply  Corporation  in  connection  with  the  working  of  the  Council's 
tramways. 

Western  Electric  Co.,  Ltd.       (ajcepted)     i6.2l4 

British  Insulated  4  UelsDy  Cables,  Ltd 6,298 

W.  T.  Benlev's  Teleg'aph  Works,  Ltd.  6,408 

Johnson  &  Phillips,  Ltd. 6,636 

W.  T.  Glover  &  Co.,  Ltd.    .  6,713 

Sismf  n3  Bros.  &  Co.,  Ltd. 6,799 

Cal'cnder's  Cable  and  CoOBiruotion  Co.,  Ltd.  6  833 

Estimate  of  Chief  Offlc-r  of  Tramways 6,214 

The  undermentioned  tenders  were  received  for  20,24.^  yards  of 
trolley  wire.  The  two  lowest  tenders  were  for  goods  made  abroad, 
and  in  view  of  the  transport  difficulties  were  passed  over. 

Edward  le  Bas  ,i  Co 

Fernand  Espir 

F.  Smith  &  Co.  (incorporated  ia  the  London 
J^JIeotric  Wire  Co.  and  Smiths,  Ltd.)  (accept  3d) 

B.I.  &  Helsby  Cables,  Ltd 

Watltngton  A  Co.,  Ltd 

T.  Bolton  A  Sons,  Ltd, 

For  3,000  driving  and  2,000  trailing  wheel  tirea'for  the  Council's 
tramcars,  or,  alternatively,  ti,00o  driving  and  4,000  trailing  wheel 
tires,  the  following  tenders  were  received  per  tire  : — 

3,000  2.0'0  6,000  4,000 

driving  trailing  driving  trailing 

wheel  wheel  wheel  wheel 

tires,  t'res,  tires.  tires. 

John  Brown&Co.,Lld.iacocptecli     il    6    6  £16    6  £16    0  £16    0 

H.  Bes«"roer  Jt  Co  .  Ltd 110    6  150  110    6  160 

Cammell,  Laird  A  Uo.,Ltd 1  13    0  1  11    0  —  — 

Brown.  Bajlev's  Steel  Works,  Ltd.        1  17    6  1  10    n  117    6  1  10    0 

Steel,  Pceoh  ATozer,  Ltd 1  18    7  1  11  11  —  — 

Vickers,  Ltd 2    0    0  1  10    n  2    0    0  1  10    0 

Patent  Shaft  and  Axletree  Co  ,  Ltd.        1  18    0  1  15    0  1  18    0  1  16    0 

Baldwin  Locomotive  Works,  (Stan- 
dard Steel  Works  Co.)   ..        ..  £12,134  fi4.268 

(Plus  cost  of  freightage  from  New  York. 

'I'ae  Committee  recommends  that,  in  view  of  the  conditions 
that  arise  owing  to  the  war,  the  operation  of  Standing  Order 
No.  295  be  suspended,  and  that  payment  be  made  to  Messrs.  Dick, 
Kerr  ,v  Co.,  Ltd.,  the  contractors  for  the  supply  of  rotary  con- 
verters for  tramway  sub-stations,  at  the  rate  of  .'ii)  per  cent,  of  the 
value  of  the  work  executed  and  completed,  whether  such  work  had 
been  delivered  or  not.  Also  that  the  operation  of  the  Order  be 
suspended,  in  order  that  payment  on  account  of  £s,000  may  be 
authorised  to  the  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  in  resper';  of  further  work  completed  by  the  company 
under  its  contract  for  the  provision  of  two  s  OOO-KW.  steam  turbo- 
generators for  the  Greenwich  generating  station,  but  of  which  the 
Council  is  unable  to  accept  deliver.v,  the  foundations  not  being 
ready. 

The  undermentioned  tenders  were  received  for  rolled  steel  bar 
for  magnetic  brake  shoes  :  — 

500  tons  120  tons 

for  25a  for  264 

magnets.         magnets. 
Per  ton.  Per  ton. 

LillesbaU  Co..  Ltd (aooepted)    £8  10    0  £8  10    0 

Frodingbam  Iron  and  Steel  Co.,  Ltd 8  16    3  8  16    3 

Earl  of  Dudleys  Round  Oak  Works,  Ltd,      . .       8  17    6  9  10    0 

H.  Bessemer  &  Co.,  Ltd 976  976 

Goodwin  .<  Co 14  10    0  14  10    0 

The  Committee  has  accepted  the  offer  of  the  London  Electric 
Wire  Co.  and  Smiths,  Ltd.,  for  2  tons  of  triple  cotton-covered  copper 
vvire,  in  excess  of  the  amount  contracted  for,  at  the  price  of  £7'J  a 
ton  (£4  a  ton  below  the  contract  price). 

The  undermentioned  tenders  for  the  supply,  during  191516,  of 
tramways  equipment  have  been  accepted  : — 

ElrclriCfil  Eiitiiinnerit  (Motor  Generator)  Spare'. 

British  Westinghouse  Co.,  items  1  to  17  inclusive  and  23, 

Dick,  Kerr  &  Co.,  Ltd..  items  Ifl  to  22  inolusive,  and  25  to  29  inclusive. 

A.  Clare  &  Co.,  items  18,  24  acd  31. 

Manchester  Armature  Repair  Co.,  item  30. 

Electrical  Ecjuiplient  [Controller,  Circuit  Breaker  and  other  Smtclt,   .^-r., 
Drtaih,  and  Magnetic  Brake)  Spares. 

British  WestinghouEe  Co.,  items  1  to  21  inolusive,  and  Si  to  48  inolasiv?. 
Dick,  Kerr  &  Co.,  Ltd.,  items  22  and  23. 

t\ntact   Fintier^  and    Partg,  Setlments,  il^e. 

British  Westinghouse  Co.,  items  1,  12, 19,  81,  32,  36  and  38. 
Dick,  Kerr  &  Co.,  Ltd  ,  item  47. 

Dyer  A  Younu,  items  21,  26,  27,  33,  34,  35,  45,  60  and  52. 
E.  Showell  &  sons,  Ltd.,  items  2,  6,  20,  22,  25,  29,  80.  37,  43,  46,  49  and  54. 
Tramway  Supplies,  Ltd.,  items  3,  4,  5,  7,  8,  9,  10,  11,  13,  14,  15,  16,  17,  18, 
23,  24,  33,  40,  48,  61  and  53. 

Electric  Cable,  Fuse  Wire  and  Cotton. Corned  Copper  Wire. 

B.I.  4  Helsby  Cables,  Ltd.,  item  3. 

Hooper's  Teleg.  and  I.R.  Rubber  Works,  Ltd.,  item  4. 

Liverpool  Electric  Cable  Co  ,  Ltd.,  item  2. 

Midland  Electric  Wire  Co.,  Ltd.,  item  1. 

Caxonia  Electrical  Wire  Co.,  item  5, 

Copper  BandK. 
B.I.  &  Helsby  Cables,  Ltd.,  items  I  i>0  and  (ft). 

Moulded  Insulators  [other  than  Iluhhcr), 

British  Westinghouse  Co.,  items  4,  5,  7  and  10, 

Crystalate  Mfg.,  Co.,  item  17. 

Bbonestos  Mfg.  Co.,  items  1,  2,  3,  21  to  24  inolasive. 

Lithollte,  Ltd.,  items  6.  8,  9. 11  to  16  inclusive,  18  to  20  inclusive,  and  25. 

Mica  and  Miranite  .irticles, 
G,  Bchultz  4  Co.,  Ltd  ,  item  1. 

Track  Insulators. 
Bullers,  Ltd.,  items  1  and  2. 
Gaskell  i  Qrooott,  Ltd.,  item  3. 

Doulton  &  Oo,.  Ltd..  item  4  (half  the  estimated  quantity). 
Taylor,  Tunnioli£f.&  Co.,  Ltd.,  item  4  (half  the  estimitid  q-jantity). 

Brale  Shoes. 
Pease  &  Partners,  Ltd  ,  items  1  to  3  inclusive. 
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The  Fire  Brigade  Committee  received  the  foUowiDgr  tenders 
for  the  Bjpply  of  a  motor-lorry  for  use  by  the  Fire  Brigade  : — 

D3nni5,  Bro3.  (1913),  Ltd £650 

Belsize  Motors,  Ltd.          675 

L'^ndon  Motor  Escharge . .  675 

W.  A.  Stevens,  Ltd.           (aooopted)  764 

CliTton  4  Oo.  iHj.idersfle'a),  Ltd 765 

Leyland  Motors  (19U).  Ltd 765 

Albion  Motor-Car  Co.,  Ltd 770 

The  Daimler  Co  ,  Ltd 792 

The  MoCard  Lorry  Mfg.  Co.,  Ltd 800 

Owiner  to  the  deroands  being  made  upon  them  by  the  military 
authorities,  the  two  lowest  tenderers  were  unable  to  specify  the 
dates  by  which  they  would  be  in  a  pcsition  to  effect  delivery,  and 
the  Committee  was  advised  that  the  lorry  offered  by  the  third 
lowest  tenderers  would  not  be  suitable  for  the  purposes  of  the 
brigade.  la  these  circumstances  the  next  lowest  tender,  amount- 
ing to  £764,  of  W.  A.  Stevens,  Ltd.,  which  was  for  the  supply  of 
a  lorry  propelled  on  the  petrol-electric  system,  was  accepted. 

The  Committee  has  accepted  the  offer  of  the  Crypto  E'ectrical 
Co.  of  £58  for  the  supply  of  motor-generators  and  instruments 
for  the  electric  chargiog  apparatus  at  the  Belsize,  Bow  and  Red- 
cross  Street  stations. 

The  Stores  and  Contract  Committee  states,  in  continuation  of 
the  report  of  January  26th,  1915,  that  as  the  result  of  irquiiy  in 
a  number  of  cases,  it  has  decided  to  have  no  more  dealings  with 
eight  further  firms  controlled  wholly  or  largely  by  enemy  aliens, 
and  their  names  have  been  removed  from  any  lists  on  which  their 
names  appear  of  firms  to  be  invited  to  tender  for  the  supply  of 
stores.  A:c. 

For  the  reconstruction  of  portions  of  the  electric  goods  lift  at 
the  Ray  Street  stores  premises,  the  following  tenders  have  been 
received  :  — 

Spagnoletti.  Ltd.  (Park  Royal  Eogineerirg  Works,  Ltl.)  £148 

Dittj  alternative  (acce^t^d)        140 

A.  W.  Penrose  &  Co.,  Ltd.,  109,  Firringdon  Road,  F.C 172 

Easton  Lilt  Cj.,  Ltd • 188 

Ditto  alternatives 170  (St  196 

Waygood  litis,  Ltd 195 

Chief  cigineer  s  estimate,  £105, 

Stepney. — The  Electricity  Committee  of  the  B.C.  reports  the 
purchase  of  I.IH'  tons  of  coal  for  the  electricity  undertaking  in 
lots  of  10  to  750  tons  at  prices  ranging  from  21a.  to  2ijj.  per  ton. 

B.\TTEBSEA. — The  Electricity  C  )mmittee  recommends  the 
acoeptatc:  of  the  following  annual  tenders  : — 

Trices,  Ltd.— Oils,  with  the  exception  of  turbine  oil. 

Dunkham,  A.,  &  Co.— Turbine  oil. 

Pcyke  &  Palmer.— Eogine-room  stores,  ironmongery,  4o, 

Beldam  &  Co.— Packings. 

British  Insulated  Co.,  Ltd. — Consumers'  fuse  b:xes. 

Dnssek  &  Co.— Blx  compound. 

Cal'endcr'B  Cable  &  Construction  Co.,  Ltd.- Troughing,  bnJgep,  bitumen, 

&c. 
Reason  Manufacturing  Co.,  Ltd.— Electrolytic  meters. 
British  Thomson- Houston  Co.,  Ltd.— Carbon  lamps. 

POPLAE. — The  following  tenders  have  been  received  by  the 
Borough  Council  for  the  supply  of  two  1,000  K\v.  converters  to  be 
erected  at  the  main  station  and  Glengall  Road  sub-station  : — 

Siemens  Bros.  (Ferranti  tranBformer,  760  k  r.M  ) £1,850 

Alternative  (Brush  transformer,  760  E.i'.M.) 1,898 

General  Electric  Co.,  Ltd.  (Ferranti,  £00  r.p.m  ) 1.900 

Alternative  (Brush,  600  B  rM.) 1,925 

British  Thomson-Houston  Co.  (Brush,  500  R  p.M  ) 1,990 

First  alternative  (Brit.  Electric,  500  R  P  31.) 2,117 

Second  alternative  (Westinghouse,  £00  R. P.M.)         2,122 

British  Westinghouse  Co.  (Westinghous",  600    r.t.m.)  2,013 

Bruce  Peebles  &  Co.           (Westinghouse,  A375r.i.m.i    ..        ..  2,865 

First    alternative               (             „             C375R.i'M.)     ..  2,28.'> 

Second  alternative              (            „             G  418  R.r.M.)     ..  2,180 

Third  altevaative               (            „             E428r.p.m.)     .  2,150 

The  engineer  recommends  the  ac3eptanoe  of  the  tender  of  the 
General  Electric  Co.,  for  one  rotary  converter  with  Brush  trans- 
former for  £1,92.".  As  regards  the  (ilengall  sub-station,  the 
engineer  points  out  that  the  bailding  is  not  tuitable  for  rotary 
machines,  and  that  it  is  desirable  to  install  a  nntor  converter 
which  will  be  in  line  with  the  existing  machines,  lie  recommends 
the  installation  of  Messrs.  Bruce  Peebles  &  (j.'s  type  A,  for  £2.265. 
The  Committee  has  adopted  the  engioeer'a  recommendations. 

The  following  tenders  have  also  been  received,  for  renewing  the 
electric  lighting  and  heating  circuits  at  the  Council  oHioep,  and 
the  substitution  of  five  1,000-c.P.  half-watt  lamps  in  the  Council 
Chamber  :  — 

H.  E.  Keen  &  Co (accepted)     £126 

Duncan  Wa'sin  &  Co 18S 

Marler&Co 818 

Woor.wiCH.— The  tender  of  Messrs.  Babcook  ,^  Wilcox,  Ltd.,  at 
£256,  for  steam  piping,  has  bjen  accepted  by  the  Electricity  Com- 
mittee. The  tender  of  M(s«s.  Seagers.  Ltd,,  has  been  accepted,  at 
£260.  for  a  cast-iron  rain-water  tank  required  in  connection  with 
the  Globe  Lane  extensions. 

Meter  rontracts.— The  Electrical  Apparatus  Co.,  Ltd.. 

have  secured  the  following  contracts  :  — 

Cheltenham  Corporation.— Singla-pbase  meters,  for  12  months. 
Bray  U.D.C  — Single-phase  meter.",  for  12  months. 

Messrs.  Chamberlain  &  Hookham,  Ltl,  have  received  contracts 
for  the  supply  of  meters  to  Cardiff,  Grimeby  and  Hornsey. 

Tluiiet.— The  .loint  Hospital  Board  has  accepted  the 
tender  of  Mr.  Pinto,  of  Ramsgate,  for  the  maintenance  of  the 
electric  bells  and  private  telephones  at  the  hospital. 


WalthaiHStow. — The  following  tenders  have  been 
accepted  by  the  District  Council  for  annual  supplies  of  electricity 
and  tramway  stores  : — 

W.  T.  Henley's  Telegraph  Works  Co.— Cables  and  pure  rubbsr  tape, 

General  Electric  Co.— Steel  conduits  and  saddles. 

Edi-oa  &  Swan  United  Electric  Light  Co.— Ceiling  rosas,  lamphoMerj,  &z, 

Chambeilain,S:  Hookham.— Meters. 

General  Electric  Co.  and  Cryselci,  Ltd.— CarboD-Slameat  lamp-. 

Geo.  Angus  &  Co.— Rubber  insertion  and  picking. 

The  following  tenders  are  recommended  for  acceptance  for  the 
supply  of  switchgear  and  cables  :  — 

British  Thomson-Hou-ton  Co.— High-tension  switchgear,  £391. 

General  Electric  Co.-  Low-tension  switchgear,  £230. 

W.  T.  Henley's  Telegraph  Works  Co. -Cables.    Price  not  mentioned. 

The  Lighting  Committee  has  purchased  200  tons  of  Shirebrcok 
nutty  slack  outside  contract  from  Hlnchcliffe  i  Co.,  at  18s.  lOd. 
per  ton. 


FORTHCOMING    EVENTS. 


North-East  Coast  Institution  of  Engineers  and  Shipbnilders.— Friday, 

April  30th.  At  7  30  pm.  At  Bolheo  Hall.  Newcastle-upon-Tyne.  Lectuie 
on  "The  Modern  Aeroplane,"  by  Dr.  R.  T.  Glazebrook,  F.R.8. 

(Graduates'  Section)— Saturday,  May  1st.  At  7  15  p.m.  Discussion 
on  "The  Making  and  Filing  of  Engineering  Notes,"  opened  by  Mr.  C.  Ian 
Burrcll. 

Royal  Institution  of  Great  Britain,— Saturday,  May  Ut.  At  3  p.m.  At 
Albemarle  Htreet,  W.  .  Lecture  (1 1  on  "  Photo-Electricity,"  by  Prof.  J.  A. 
Fleming,  F.R. 8.     At5pm.     Annual  Meeting. 

Monday,  May  3rd.    At  5  p.m.    General  meeting. 

Thursday,  May  6th.  At  3  pm.  Lsoture  (II)  on  "Advances  in  General 
Physic?,"  by  Ur.  A.  W.  Porter,  F.R.S. 

Friday,  May  7th.  At  9  p.m.  Paper  on  "  Electrons  and  Heat,"  by 
Prof.  O.  W.  Richardson,  F.R.S. 

Saturday,  May  8th.  At  3p.m.  Lecture  (II)  on  "Photo-Eleotricily," 
by  Prof.  J.  A.  Fleming,  F.R.S. 

Institution   of   Electrical    Engineers  (Students'    Section).- Wedoesdav 

May  5th.  At  7.30  p.m.  At  Victoria  Embinkment,  W.C.  Annuil  Genera' 
Meeting. 

(Newcastle  Local  Section'.— Monday,  Mjy  3rd.  At  7.30  p.m.  At 
the  Mining  Institute.  Paper  on  "  Phantom  Ciroait;  in  Telephony,"  by 
Mr.  A.  W.  Martin. 

Salford  Technical  and  Engineering  Association.— WcdncsJay,  May  5  h- 

Visit  to  Grc-ley  Iron  Woras,  Salford. 

Junior   Institution  of   Engineers.— Friday,    May  7th,     At  8  p.m.    At  Sfl, 

Victoria  Street,  S.W.     laiormal  discussion. 

Association  of   Mining   Electrical  Engineers   (Notts,  and   Derbyshire 

Branch'.— Joint  Meeting  with  National  Association  of  Col  ierv  Mn  agers. 
Saturday,  May  8th.  At  3.30  p.m.  At  University  CoU'ge,  Nottingham. 
Paper  on  "  Protective  DeviccK."  by  Messrs.  E.  Eilburn  Scott  und  L,  K, 
Fogarty. 


NOTES. 


Institution    and    Leetuie    Xotes. — Ditsel    Eusiiie 

I'sers'  Associalion.— At  the  April  meeting  of  the  Associa- 
tion, a  standard  policy  for  insurance  at  Lloyd's  against  break- 
down, which  had  been  considered  at  several  meetings  of  the 
Committee,  was  approved  and  adopted.  This  insurance  inolndes 
specially  advantageous  terms  to  members  of  the  AsEociation,  and 
arrangements  have  been  made  for  periodic  inspections  of  the  plant, 
and  for  advice  and  full  reports  to  be  furnished  by  fully-qnali6ed 
Diesel  engine  experts  acting  for  the  underwriters.  Tatil  this 
standard  form  was  framed,  no  form  of  policy  fpsoially  applicable 
to  the  Diesel  engine  had  been  in  use.  The  forms  and  conditions 
generally  u^ed  were  those  applicable  to  a  gas  engine,  and  conse- 
quently difljoulties  arose  in  the  interpretation.  It  is  hoped  that 
the  immediate  offer  of  spEcially  advantageous  terms  will  lead  to 
insurance  of  this  plant  being  more  generally  effected,  and  in  that 
ca'ae  the  larger  volume  of  business  done  should  result  in  still  more 
favourable  rates  for  insurance  being  obtainable  within  a  short 
time. 

A  discnEsion  on  the  lubrication  of  Diesel  engines  was  opened  by 
Mr.  H.  L.  Alderton,  of  Guildford,  who  dealt  with  the  various 
methods  of  lubricition  by  means  of  ring  lubricators,  ordinary 
drip,  or  forced  feed  with  pumps  or  centrifugal  rings.  Mr.  Alderton 
emphasised  the  importance  of  carefully  selecting  the  best  oil  for 
cylinder  lubrication  so  as  to  avoid  troubles  from  carbonisation  and 
gumming.  He  said  that  apparently  large  engines  required  more 
oil  in  propDrtion  to  their  output  than  the  smaller  engines.  In 
the  discussion  it  was  shown  that  in  some  cases  one  class  of  oil  was 
used  throughout  the  engine,  and  in  others  different  oils  for  the 
bearings,  cylinders  and  compressors.  The  methods  of  filtration  of 
oil,  and  the  extent  to  which  filtration  was  carried  out,  also  showed 
a  considerable  amount  of  variation.  It  was  decided  to  ask  for 
returns  from  the  various  members  of  the  Association  giving  infor- 
mation as  to  the  methods  of  lubrioation,  with  i|uantities  and  costs, 
in  connection  with  their  plants,  with  a  view  to  a  farther  dis- 
cussion on  the  subject. 

The  next  meeting  of  the  Association  is  to  be  held  on  Wednesday,- 
May  19th.  Information  and  particulars  oocrerning  the  Associa- 
tion can  be  obtained  from  the  acting  hon.  secretary,  Mr.  Percy 
S'.ill,  at  19,  Cadogan  Gardens,  London,  S.W. 

We  understand  that  the  special  Pleeel  engine  policy  referred  to 
in  the  above  report  has  been  drawn  up  by  Messrs.  Banks.  Warner 
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and  Co.,  of  11,  Queen  Victoria  Street,  E.C.,  who  have' retained  as 
their  inspectine'  engineerB  the  well-known  Diesel  experts,  Mr. 
Phillip  X.  Smith  and  L.  W.  Johnson. 

iDStltution  of  Electrical  Engineers.— The  fifteenth  annual 
general  meetiner  of  the  Mancbisteb  Local  Section  was  held 
on  Tuesday  evening,  the  27th  inst.  The  chairman  (Mr.  P.  P. 
Wheelwright)  presided.  The  annual  report  was  read  and  approved  ; 
the  membfrship  was  73i',  a  considerable  decrease  on  last  year's 
figures.  The  voting  for  the  officers  and  Committee  resulted  as 
follows,  y:z.  :  — 

Chairman — Mr.  B.  Welbourn. 

Vice  Chairmen — MeEsr?.  C.  J.  Beaver  and  A.  E.  McKenzie. 

Hon  Sec.  and  Treasurer — Mr.  Julius  Frith. 

Committee— Prof.  A.  B.  Field  ;  Messrs.  H.  Allcock,  0.  0.  Atchi- 
son, A.  P.  M.  Fleming,  W.  Cramp,  S.  L.  Pearce,  J.  S.  Peck,  H.  D. 
Symonds,  H.  A.  Ratoliff,  J.  A.  Robertson,  S.  J.  Watson  and  Mr. 
Alderman  Walker. 

Votes  ot  thanks  were  accorded  to  the  chairman  and  hon.  secre- 
tary for  their  services  during  the  yeir,  also  to  the  Committee  of 
the  Engineers'  Club  for  allowing  the  use  of  the  room  for  holding 
the  meetings.  At  the  conclusion  of  the  meeting,  Mr.  A.  Dickin- 
son's paper  on  the  Bombay  hydro-electric  scheme  was  read  by  Mr. 
E.  S.  W.  Moore,  in  the  unavoidable  absence  of  Mr.  Dickinson  owing 
to  indisposition. 

Association  of  Electrical  Station  Engineers.- A  meet- 
ing representative  of  the  station  and  mains  engineers  of 
Greater  London  was  held  under  the  auspices  of  the  A  E  S  E. 
London  Branch,  on  April  27th,  at  Stone's  Restaurant,  Lndgate 
Hill,  E.G.  Two  letters  which  had  been  received  by  the  A.E  S.E. 
Committee  were  brought  forward  for  the  consideration  of  the  meet- 
ing :  One  from  the  Electrical  Trades  Union  London  District  Cjm- 
mittee,  inviting  the  A.E  S.E.  London  Committee  to  a  conference 
"To  consider  if  steps  can  be  taken  to  secure  an  advance  of  wages 
in  view  of  the  abnormal  circumstances  now  prevailing  "  ;  the  other 
from  the  Associated  Municipal  Electrical  Engineers  (Greater 
London),  which  asked  for  two  or  three  dates  when  it  would  be 
convenient  for  the  proposed  conference.  This  conference  was 
originally  asked  for  by  the  A.ES.E.,  on  February  9th,  1914,  but 
had  not  been  held  owing  to  a  difficulty  in  finding  convenient  dates. 
After  a  lengthy  discussion,  the  meeting  unanimously  agreed 
that  the  London  Committee  should  meet  both  organisations  in  con- 
ference with  the  ultimate  object  ot  an  increase  in  wages. 

Institution  of  Civil  Engineers.- The  Council  has  made  the 
following  awards  for  papers  read  and  discussed  during  the  session 
19U-15:— The  Telford  Gold  Medal  to  Mr.  A.  L.  Bell  (Rosyth)  ; 
Telford  Premiums  to  Mr.  C.  W.  Anderson  (Ohakradharpnr,  India)  ; 
Sir  Thomas  Mason  (Glapgow)  ;  Dr.  H.  F.  Parshall  (London)  ;  and 
Mr.  H.  E.  Yerbury  (Sheffield)  ;  and  the  Crampton  Prize  to  Mr. 
F.  D.  Evans  (Kuala  Lumpur,  F.M  S).  The  awards  for  papers  to  be 
published  in  the  Proceedings  without  discuseion  will  be  announced 
later. 

Eleetric-Litrht  Snitcliiiijr  Competition. — Those  who 

are  interested  in  the  use  of  special  tumbler  switches  for  the  control 
of  glow-lamp  and  other  consumption  circuits,  and  who  wish  to 
improve  and  afterwards  test  their  knowledge  of  the  subject,  would 
be  well  advised  to  consult  the  issues  of  our  contemporary  Electricity 
during  the  month  of  May.  This  journal  is  holding  the  next  of  the 
competitions  organised  by  Mes-rs.  A.  P.  Lundberg  &  Sons,  which 
have  now  become  a  regular  feature  of  the  electrical  year;  money 
and  book  prizes  and  certificates  will  be  awarded  to  successful  com- 
petitors. The  subject  of  electric  light  switching  is  well  worth 
investigation  on  the  part  of  all  who  are  in  any  way  oonoemed  with 
lighting  installations. 

Wireless  Control  of  Public  Clocks. — Writing  on  the 

Bubjpct  of  Mr.  Ball's  suggestion  to  cheek  the  performance  of 
public  clocks  by  wireless  reports,  in  the  Horological  Journal  for 
March,  Mr.  F.  Hope-Jones  questions  whether  the  trouble  and 
expense  involved  are  worth  the  results  achieved,  and  suggests  that 
a  simple  receiving  apparatus  should  be  installed  at  each  clock  with 
which  the  caretaker  could  note  the  time  signals  from  Paris.  In 
this  case  no  licence  for  trantmitting  signals  would  be  required, 
and  the  ether  would  not  bs  filled  with  untruthful  time  signals. 

Mathematical  \otatiou. — la  order  to  facilitate  the 

compositor's  task  in  the  setting-up  of  articles  in  which  vector 
symbols  occur,  especially  in  concrete  expressions,  where  modulus 
and  argument  are  both  required,  Mr.  F.  Jacob,  M  Inst.G.E.,  suggfsts 
the  use  of  the  dagger  "^  +  "  inverted  for  positive,  erect  for  negative 
argument^  between  modulus  and  argument. 

Thus,  Ij  =  h+S  for  he'"  or  h\9  for  positive  values,  and  h+e)  for 
negative  values  of  9.  A  numerical  example,  r724.l3°  36'  illustrates 
the  advantage. 

The  point  of  the  dagger  follows  the  usual  convention  for  -f  and 
—  direction. 

Mr.  Jacob  points  out  that  we  have  a  very  apposite  precedent  in 
n  !,  which,  for  the  purpose  above-mentioned,  replaces  the  original 
factorial  symbol  |d. 

Electric  Vehicle  Tire  Guarantees. — In  view  of  the 

fact  that  the  "Ring"  of  solid  tire  manufacturers  has  decided  in 
future  only  to  guarantee  mch  tires  for  a  service  of  10,000  miles 
within  a  period  of  12  months,  Messrs.  Edif on  Accumulators,  Ltd., 
have  decided  ito  undertake  fall  responsibility  of  guarantee  of  all 
tires  sold  by  them  with  their  electrically-propelled  vehicles,  and 
all  solid  tires  coming  within  this  category  will  be  guaranteed  for 
a  service  of  12,000  miles  within  a  period  of  15  months.  This  de- 
cision is  based  on  their  experience  of  the  superior  qualities  of  the 
electric  vehicle,  both  in  this  country  and  the  United  States,  in  the 
matter  of  increased  milesjpe  on  tires  of  snob  vehicles, 


Central    Station    Men  and    Recruitino;.  _  in    the 

Honse  of  Commons  on  Tuesday,  Mr.  Touche  asked  the  Under 
Secretary  for  War  whether  he  was  aware  that  many  men  formerly 
employed  in  the  electrical  services  in  the  metropolis  had  joined  the 
Forces  ;  that  others  were  desiring  to  j  lin  and,  owing  to  the  tech- 
nical and  expert  training  required,  their  places  could  not  readily 
be  filled,  and  there  was  some  risk  of  the  power  stations,  the  output 
of  which  was  largely  used  for  Government  purposes,  becoming 
insufficiently  manned  ;  that  representations  had  been  made,  at  the 
instance  of  the  general  officer  commanding  the  London  district,  of 
the  importance  of  preserving  the  efficiency  of  electric  and  power 
services  of  the  metropolis,  but  in  the  absence  of  some  public  service 
or  other  badge  authorised  by  the  Government,  which  could  not  be 
forged,  to  protect  the  men  from  reproach  for  not  enlisting,  it  was 
difficult  to  persuade  them  to  remain  ;  was  he  aware  that  proposals 
submitted  by  the  Association  of  Municipal  and  Electrical  Engineers 
of  Greater  London  had  not  resulted  in  any  satisfactory  solution  of 
the  difficulty  :  and  would  he  consider  the  question  of  either  autho- 
rising the  issue  of  an  officially  recognised  public  works  badge,  or 
of  enlisting  the  men  employed  in  approved  public  utUilv  services 
in  a  special  volunteer  body  authorised  to  wear  uniform,  as  in  the 
case  of  the  Civil  Service  Corps  .' 

Mr.  Tennant  :  Recruiting  officers  have  instructions  not  to  enlist 
skilled  employes  ot  electrical  services  without  the  sanction  of  their 
employers.  I  am  informed  that  several  electrical  companies,  who 
have  applied  for  War  Office  badges,  have  been  offered  such  badges 
for  i-sue  to  men  of  recruitable  age  who  would  be  willing  to 
enlist  if  called  upon  in  the  event  of  emergency,  or  of  their  ceasing 
to  be  urgently  required  in  their  present  employment. 

Mr.  Touohn  :  Are  these  official  badges  what  I  call  Wat  Office 
badges  .' — Mr.  Tennant :  Yes,  they  have  been  offered  these  badges. 

Mr.  Touche  ;  Official  badges  .'—Mr.  Tennant :  Ye?. 

Mr.  Terrell  wanted  to  know  hosv  these  badges  would  differ  from 
those  given  to  persons  engaged  upon  munitions  of  war. 

Mr.  Tennant  pointed  out  that  the  badges  for  makers  of  muni- 
tions of  war  exempted  the  wearer  from  all  war  service,  inasmuch 
as  he  was  helping  to  produce  the  munitions  of  war.  The  other 
badges  would  not  in  all  cases  exempt  a  man  from  military 
service,  and  in  the  case  of  emergency  arising  he  would  be  called 
npin  to  serve,  unless  he  were  urgently  required  in  his  present 
employment. 

Mr.  Terrell :  Are  two  classes  ot  badges  issued,  and  to  whom  is 
application  to  be  made  for  these  badges  .'—Mr.  Tennant  :  When  the 
hon.  gentleman  says  there  are  two  classes  of  badges,  that  is  not  so. 
This  has  been  offered  and  has  not  been  accepted.  We  are  prepared 
to  issue  it.  Application  should  be  made  to  the  secretary  to  the 
War  Office. 

Mr,  Touche  :  Is  it  a  condition  ot  the  issue  of  the  badge  that  the 
man  who  receives  it  shall  give  an  undertaking  to  j  in  the  Colonrg 
if  called  upon  to  do  so  ' — Mr.  Tennant :  That  is  so. 

The  matter  then  dropped. 

Australian  Association  of  British  Manufacturers. 

— The  annual  general  meeting  of  this  Association  was  held  at  the 
Commercial  Travellers'  Club,  Melbourne,  on  Friday,  February  26th. 
The  chairman,  Mr.  Geo.  Shrimptou,  submitted  the  annual  report, 
which  stated,  amongst  other  matters,  that  the  membership  had 
now  increased  to  .238,  being  120  British  manufacturers  and  118 
representatives  of  British  manufacturers.  During  the  year  a 
Sydney  branch  of  the  Association  had  been  formed,  and  a  Sydney 
Council  had  recently  been  elected.  The  Executive  Council  were 
pleased  to  be  able  to  report  that  under  the  new  Tariff  a  greater 
measure  of  preference  had  been  granted  to  goods  of  British  origin. 
This  matter  had  been  strongly  urged  by  the  Association  since  its 
formation.  A  list  of  those  items  which  received  an  increased 
measure  of  preference,  numbsring  352,  was  printed  with  the 
annual  report.  The  following  members  were  elected  as  members 
of  the  Executive  Council  for  the  ensuing  year  : — 

President. — Mr.  Geo.  Shrimpton  (Geo.  Shrimptou  k  Sons). 

Vice  President.— 'ilT.  C.  W.  U.   Adamson  (Babcock   &   Wilcox, 
Ltd.). 

Councillors. — Mr.  F.  A.  Diniel  (H.  S.  Ingamells   &  Co.)  ;    Mr. 
John  D.  Campbell  (Alexander  Fergnsson  Pty.,  Ltd  ). 

Hardware  Councillor. —  Mr.  W.  H.  MaoLennan. 

Electrical  Councillor. — Mr.  G.  L.  Jast  (Elison  &  Swan  United 
Electric  Light  Ci.,  Ltd.). 

Members  urged  that  the  Association  should  take  steps  to  guard 
against  the  possibilitv  of  any  reduction  of  the  increased  preference 
granted  to  goods  of  British  origin,  which  might  be  suggested  as  a 
result  of  agitation  on  the  part  of  importers  of  American  and  other 
foreign  goods.  The  chairman  assured  members  that  the  matter 
would  receive  the  fullest  attention  of  the  Executive  Council,  and 
that  any  members  wishing  for  assistance  could  rely  on  the  fullest 
co-operation  of  the  Association.  Toe  question  of  duty  on  catalogues 
was  discussed,  and  keen  disappointment  was  expresBed  that  the 
Government  had  increased  the  rate  of  duty.  The  chairman  advised 
members  that  the  Association  was  still  urging  the  reduction  of 
this  duty,  and  a  letter  on  the  subject,  addressed  to  the  Minister  of 
Trade  and  Customs,  was  read  and  approved  of  by  the  meeting. 

For  Sale. — The  whole  of  the  electrical  apparatus  used  in 
lighting  the  Liverpool  Eshibition  is  to  be  sold  by  auction  by 
Messrs.  P.  Huddleston  4:  Co.,  on  May  12th,  at  the  Exhibition 
Buildings.  Particulars  are  given  in  our  advertisement  pages 
to-day. 

Sidney  Electricians. — An  Australian  newspaper  states 

that  the  labour  market  in  Sydney  is  decidedly  satisfactory,  so  far 
as  electricians  are  concerned.  Fitters  and  mechanics  with  a  know- 
ledge of  local  requirements  are  in  demand,  paitioularly  at  Garden 
Island  and  the  Fablic  Woiks  Department, 


Vol.  76.   No.  1.953,  April  30,  1915.]        THE    ELECTRICAL    REVIEW. 


625 


More  Gas. — We  notice  in  the  pages  of  a  provincial 
contemporary,  devoted  to  the  gas  interests,  an  advertisement  which 
purports  to  illuitrate  the  interior  of  the  pas  equipped  kitchen  of 
the  First  Eastern  R.A.M.C.  Hospital,  at  CdmbridKe.  Everything 
appears  to  be  spick  and  rpan,  including  the  chains  and  cocks  of  the 
gas  lamps.  However,  it  happens  that  the  whole  of  the  hospital  is 
electrically  lighted  by  the  Cambridge  Electric  Supply  Co.,  whose 
wiring  department  supplied  and  fixed  all  the  wiring,  together  with 
electric  sterilisers  in  the  operating  theatre  and  a  motor-generator 
for  X-ray  apparatus,  and  by  a  regrettable  oversight  a  tumbler 
switch  still  remains  on  the  illustration.  The  illustration  bears  the 
legend  :  So-and-So's  gas-heated  cooking  appiratus  installed  at 
the  First  Eastern  R.A.M.C.  Hospital,  Cambridge— the  gas  light- 
ing, which  is  not  there,  being  apparently  thrown  in  to  avoid  the 
injury  to  the  feelings  of  the  reader  of  the  paper,  which  an  elec- 
trically illuminated  kitchen  would  no  doubt  cause.  By  a  coin- 
cidence, a  letter  appears  on  the  facing  page,  headed  "  Abuse  of 
Advertisements  "  ! 

Aiii)oiutiuenf.s  Vacant. — Two  assistant  storekeepers, 
age  25-40  (£250)  for  Nigerian  Government  Posts  and  Telegraphs 
Department  ;  eQgineers-in-charge(£120)  for  Newport  Corporation  ; 
junior  engineers,  age  about  21  (25s.  plus  war  allowance),  for  Cleve- 
land and  Durham  Electric  Power,  Ltd.  ;  junior  assistant  electrical 
engineers  for  the  Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd. 
(16s  ).     Particulars  are  given  in  our  advertisement  pages. 

Inquiries. — Makers  of  the  "Cordless  system  of  heating, 
as  used  for  irons,' and  of  the  Mitchell  electric  hair-dtier,  are  asked 
for. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


OUR    PERSONAL    COLUMN. 

Thf.  Editors  inrite  electrical  engiiieers,  icliether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  *ramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Stafford  T.C.  has  decided 

that  Mr.  W.  H.  Robins  shall  be  appointed  engineer  and  manager  of 
the  electricity  works  ;  and  Me.  W.  M.  Valon,  as  secretary  for  the 
wc  rks. 

The  Aylesbury  U.D.C.  has  appointed  Me.  H.  H.  Sutcliffe,  of 
Hempton  Bridge,  as  assistant  electrical  engineer. 

Mb.  C.  Clabe  Atchison,  Rochdale  borough  electrical  engineer, 
who  has  been  on  the  sick  list  for  some  considerable  time,  has  now 
resumed  duty. 

Tramway  Officials. — Mr.  T.  C.  Winfield  has  been 

appointed  works  superintendent  of  the  West  H»m  Corporation 
Tramway?.  Mr.  Winfield  formerly  held  a  similar  position  under 
the  Metropolitan  Electric  Tramways  Co.  There  were  127  appli- 
cants for  the  vacancy. 

General. — After  serving  as  chairman  of  the  Croydon 
Lighting  and  Electricity  Committee  since  1897,  when  it  was 
formed,  Ald  D.  B.  Miller,  .IP.,  has  resigned,  under  medical 
advice.  Aid.  Miller  was  chairman  of  the  General  Purposes  Com- 
mittee in  1890,  when  an  application  for  a  provisional  order  for 
electric  lighting  was  decided  upon.  The  Bjrough  Council,  on 
Monday,  passed  a  resolution  recording  appreciation  of  the  very 
valuable  services  of  Aid.  Miller,  and  the  fact  that  he  leaves  the 
Council  electricity  undertaking  in  a  state  of  high  efficiency. 

Councillor  Whiteside  and  Councillor  Mabple  have  been 
appointed  chairman  and  vice-chairman  respectively  of  the  Stret- 
ford  Electricity  and  Tramways  Committee. 

It  is  announced  in  the  Press  that  SlE  Alexandee  Kino,  late 
secretary  to  the  Post  Office,  has  been  elected  a  director  of  the 
West  India  and  Panama  Telegraph  Co.,  Ltd.,  in  place  of  the  late 
Sir  John  Lamb. 


NEW    COMPANIES    REGISTERED. 


East      Lancashire     Electrical     Co.     (Accrinfjton),     Ltd. 

(140,02!)). — This  company  w.ts  rc^istncd  on  April  31sl.  wilh  a  capital  of 
Jt^.OOO  in  ;^^1  shares,  to  carry  on  the  business  of  electric,  silver  or  nickel 
platers  and  polishers,  electric  light  and  power  engineers,  inakcrs  of  electric 
cooking  and  heating  apparatus  and  machinery  for  electrical,  mechanical  and 
textile  purposes,  dealers  and  makers  of  all  kinds  of  motors  and  motor-car 
appliances  and  accessories,  etc.  The  subscribers  (\vith  one  share  each)  arc  : 
G.  W,  Somervillc.  "  Roseneath,"  Owen  Street,  Accrington.  electrical  engi- 
neer; I'.  G.  Clarke.  99,  Stanhill,  Oswaldlwistle,  electro  plater  and  polisher. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  five;  the  first  are  G.  W.  Soincrvllle  and  F.  G.  Clarke.  Qualifica- 
tion jC'2a.  Solicitor,  F.  G.  Lupton,  11,  Dutton  Street.  Accrington.  Registered 
office  ;  Paradise  Street,  Accrington. 

Ardee  Electric  Co.,  Ltd  (4,235). — This  company  was  regis- 
tered in  Dublin  on  April  22nd,  with  a  capit.nl  of  ^^T.'i.OOO  in  jQ\  shares,  to 
acquire  and  carry  on  the  business  of  an  electric  light,  heat  and  power  pro- 
ducer, generator  and  distributor,  etc.,  carried  on  by  J.  W.  McKeevcr,  J. P., 
at  Ardee.  Co.  Louth.  The  subscribers  (with  one  share  each)  are;  J.  VV. 
McKeever,  Aclare  Lodge,  Ardee,  Co.  Loutfi.  farmer;  T.  W.  Storey. -Ardeevin, 
Bailev.  Co.  Dublin,  A.I.E.E..  C.E.  Private  company.  J.  \V.  McKee\'cr  is 
the  first  director.  Qualification,  50  shares.  Regi^tcrty  office :  Ardee.  Co. 
Loulh. 


Charing  Cross,  West  End  and  City  Electricity  SuppU\  Co., 

Ltd.  (29.132).— Capital  ;£;3.100.000  in  130.000  prcf.,  130.000  ord.,  80,000  City 
Undertaking  pref.,  and  80.000  City  Undertaking  ord.  shares  of  £S  each  . 
Return  dated  March  I8th.  1915.  80,000  pref..  80.000  ord..  80.000  Citv  Under- 
taking pref.,  and  TO.OOO  City  Undertaking  ord.  shares  taken  up.  ;^I.200.0U0 
paid  on  the  pref.  ord.  City  Undertaking  pref. :  ;C350,000  considered  as  paid  on 
the  City    Undertaking   ord.     Mortgages  and  charges,  ;i;i,087.178. 

W.   T.  Henley's  Telegraph  Works  Co..   Ltd.   a3,795).— 

f  apilal  ;4,400,000  in  40,000  pref;  and  40,000  ord.  shares  of  £^  e.ich.  Return 
dated  April  2nd,  1915.  All  shares  taken  up.  ^"5  per  share  called  up  on 
39,8.S0  pref,  ami  32.616  ord.;  ;^362.480  paid;  £Z7 .o2a  considered  as  paid  on 
120  pref.   and   7,384  ord.      Mortgages   and   charges.  ;£;i50,000. 

Direct   Spanish    Telegraph    Co.,    Ltd.    (6,732).— Capital. 

;^95.000  in  n.mo  ord.  and  67000  pref.  shares  of  £S  each.  Return  dated 
Apiil  1st.  1915.  12.931  ord.  and  6,000  pref.  shares  taken- up;  £9ifiio  paid. 
Mortgages    and    charges,    nil. 

Netting    Hill    Electric    Lighting    Co.,    Ltd.    (25,921).— 

Capital  ;f2U1.352  10s.  in  17,002  non-rum.  6  per  cent.  prcf.  and  2.998  cum.  6  per 
cent.  pref.  shares  of  ;^10  each,  and  27,050  ord.  shares  of  .Is.  each.  Return 
dated  March  9th,  1915.  11.402  non-cum.  pref.,  2,998  cum.  pref,.  and  27.050 
ord  shares  taken  up ;  ;^145.3S2  10s.  paid.  Mortgages  and  charges.  £64,000, 
and  jointiv  with  the  Kensington  and  Knightsbridge  Electric  Lighting  Co., 
Ltd,,    a    further  £231,500. 

Telephone  Co.  of  Egypt,  Ltd. — .\  memorandum  of  satis- 
faction to  the  extent  of  £1.300"on  .April  14th.  1915.  of  deb.  stock,  covered  by 
deeds  dated  from  July  37th,  1904,  to  October  27th.  1909,  securing  £200,000 
has    been    filed. 

Waste  Heat  and  Gas  Electrical  Generating  Stations,  Ltd. 

(91.738).— Capital  £350.000  in  £1  shares.  Return  dated  March  34th.  1915. 
320,000  shares  fallen  up;  £320,000  paid.     Mortgages   and   charges,  nil. 


CITY    NOTES. 


An«lo-Portui^Hese  Telephone  Co.,  Ltd. 

Me.  Herbert  Allen  presided  at  the  London  Chamber  of  Corn- 
mere*,  on  Friday,  over  the  annual  meeting.  He  said  it  was 
unnecessary  to  dilate  at  any  length  on  the  accounts,  \yhich, 
as  regarded  the  profit  and  loss,  presented  no  particular  feature. 
There  was  what  they  had  come  to  regard  as  the  customary 
growth  in  gross  income,  but  the  increase  in  net  profits  was 
not  quite  commensurate  with  the  increased  revenue.  A  large 
additional  staff  was  engaged  last  year  for  the  company's  new 
exchange  in  the  North  of  Lisbon,  but  the  actual  opening  of 
the  exchange  did  not  take  place  until  after  the  close  of  the 
year,  so  that  they  had  the  additional  expense  without  a  corres- 
ponding increase  of  income,  and  it  might  be  said  that  about 
f  20,000  of  last  year's  capital  exiienditure  was  only  just  begin- 
ning to  be  productive.  It  was  partly  in  anticipation  of  this 
that  he  thought  he  ought  last  year  to  prepare  them  for  a 
possible  temporary  set-back  in  their  dividend,  especially  iu 
view  of  the  recent  increase  in  the  share  capital;  but.  happily, 
tlie  board  had  not  felt  it  necessary  to  encroach  upon  the  usual 
distribution  of  8  i»r  cent.  On  their  new  exchange  this  year 
tbey  anticipated  having  a  considerable  accretion  of  business 
with  but  a  moderate  addition  to  their  expenses.  At  the  same 
time,  there  was  no  gainsaying  the  tendency,  not  only  with 
this  company,  but  with  most  of  the  telephone  enterprises, 
to  have  to  lay  out  more  money  and  do  more  work  than  for- 
merly for  a  given  return.  Mr.  Gill,  thc.c<impany's  consulting 
engineer,  had  recently  visited  Lisbon  and  was  well  satisfied 
wixh  the  condition  of  their  three  exchanges  there.  With 
regard  to  the  balance  sheet,  the  only  item  calling  for  ^atten- 
tion was  the  reduction  of  sundry  creditors  from  £28,774  to 
the  more  normal  level  of  £13,525.  The  completion  of  the 
North  Exchango  was  the  most  important  work  of  the  year, 
and  accounted  for  £19,542  of  the  total  capital  expenditure  of 
£27,229.  The  switchboard  of  the  new  exchange  was  of  the 
latest  tvpe,  being  known  as  the  No.  1  relay  common  battery  of 
the  Western  Electric  C<^.  It  was  already  fitted  for  1,800  sub- 
scribers, and  had  an  ultimate  capacity  of  6.O00,  so  that. 
although  the  district  served  by  the  new  exchange  was  rapidly 
extending,  its  telephone  needs  for  many  years  to  come  were 
amply  provided  for.  They  had  partly  carried  out  the  pro- 
gramme fore.^hado\^•ed  at  the  last  meeting  with  regard  to  the 
question  of  depreciation.  Instead  of  continuing  to  build  up 
indefinitely  what  in.  the  balance  sheet  was,  perhaps,  some- 
what misreadinfily,  called  the  reserve  fund— which  was  liable 
at  any  time  to  be  appropriated  to  a  reduction  of  capital  expen- 
diture or  written  oft  for  depreciation— they  were  inclined  in 
future  to  write  off  depreciation  year  by  year.  The  1913 
accounts  closed  with  a  reserve  of  £55,(W>,  and  £30,000  of  this 
thev  had  since  appropriated  to  a  retluction  of  capital  expendi- 
ture, from  .£290,355  to  £260,355.  That  left  them  with  an 
imappropriated  reserve  of  £25.000,  and  this  sum  added  to  the 
renewals  fund  they  considered  nmnle  to  cover  any  further 
depreciation.  Largely  arit-ing  out  of  the  political  siluatiim  of 
Portugal,  which  .was  anything^  but  satisfactory,  there  had 
been  a  further  rise  iu  the  premium  on  gold.  Fortunately. 
however.-  their  remittances  were  protected  by  bills  which 
they  had  bought  ahead,  and  this  was  shown  by  the  fact  that 
altliough  the  exchange  on  Ix>ndon  at  the  end  of  the  year  had 
declined  to  36d...they  were  still  remitting  at  fid.  per  escudo. 
In  order  to  protect  themselves  as  far  as  possible  ng.njrist  any 
further  fall  in  exchange,  they  had  recently  bought  bills 
enough  to  cover  their  remittances  for  the  current  year, 
although  at  a  price  which  compared  unfavoiuably  with  what 
th(<y  got  last.-i'ear.    Although  po]iti(*al  and  coami'^vinl  r-r.nidi. 


626 


THE    ELECTEICAL    REVIEW.      [Yoltb.  no.  1,953,  Apbil  30,  ms. 


fions  in  roriiigal  nf  the  present  time  were  so  unsettled  they 
veiT  not  refleeted  in  the  business  of  the  company,  wliich  was 
continually  expanding,  and  there  was  no  falling  off  in  the 
demand  for  telephone  facilities.  But  now  that  the  North 
Exchanjjo  was  completed  and  paid  for  they  ought  to  be  able 
to  meet  this  denjand  for  some  time  to  come  by  a  very  moderate 
expenditure  of  capital.  That  being  the  case,  and  having 
successfully  got  through  what  he  might  perhaps  call  their 
financial  transition  of  1914.  there  .seamed  no  rea.son  why  they 
should  not  be  able  to  look  for  a  continuation  of  what  had  come 
to  be  regarded  as  their  normal  S  ]ier  cent,  dividend.  This, 
however,  was  largely  a  question  of  the  course  of  exchange. 
Mr.  F.  Keur  seconded  the  ui<ition  and  it  was  carried. 


Willans  &  Robinson.  Ltd. 

Thk  directors  report  that  the  accounts  for  1914  show  a  net  profit 
of  £17.0.58.  after  payment  of  debenture  interest,  provision  for 
denreciation  of  plant,  machinery  and  stocks,  and  the  proper 
upkeep  of  Queen's  Ferry  ^Vorks.  These  latter  have  been 
utilised  by  the  Government  in  connection  with  war  require- 
nients  since  .\ugust  last.  Warrants  will  be  issued  covering 
dividends  on  the  "  A  "  and  "  B  "  preference  stocks,  and  in- 
terest on  outstanding  funding  certificates.  .^  dividend  at  the 
rate  of  10  iier  cent,  is  recommended  on  the  ordinary  shares, 
leaving  _a  balance  of  f  9.108.  Of  this  sum  it  is  proposed  to 
carrv  £7.431  to  the  reserve  futul.  which  will  thus  exceed  the 
minimum  niovided  for  by  the  .\rticles.  and  to  distribute  the  bal- 
ance. ifl.077.  among  the  holders  of  "B"  preference  stock  and 
ordinary  shares  in  manner  provided  for  in  the  .\rticles.  In 
couimon  with  tho.se  engased  in  engineering  work  similar  to  that 
of  this  company,  the  outbrenk  of  war  largely  disturbed  the  com- 
pany's usual  business,  but  the  directors  are  glad  to  report  that 
they  were  able  to  be  of  early  service  to  the  Government,  and 
are  now  laraely  engaged  in  that  direction.  This  latter  work, 
though  parti V  undertaken  toward.s  the  end  of  1914.  is  not 
refiected  in  the  accounts  how  submitted.  .\  large  number  (jf 
the  comnanv's  stall" — both  from  works  and  offices — having 
joine<l  H.M.  Forces,  arrangements  were  made  for  substantially 
a.ssistins  their  dependents  and  for  re-enniloyment  after  the 
war.  llie  number  .so  far  serving  represents  over  '20  per  cent. 
of  the  total  male  employes.  During  the  year  the  directors 
accepted,  with  regret,  the  resii.'nation  of  Mr.  Le.slie  Robertson. 
and  subsequently  appointed  Major  P.  M.  Peters  to  the  vacancy 
thus  created.  .-Vs  the  former  wouUl  have  been  the  retiring  direc- 
tiir  at  this  neriod.  it  falls  to  Maior  Peters  to  retire,  who.  being 
eligible,  offers  himself  for  re-election,  ifr.  G.  W.  .Anderson 
piop<ises  to  retire  at  the  annual  general  meeting,  and  the 
sliarebolders  will  be  asked  to  leave  to  the  directors  the  ques- 
tion of  anpointment  to  fill  the  vacancy. 
.\nnual  meeting.  May  Gth. 


Indian  Electric  Supply  and  Traction  Co.,  ltd. 

The  annual  meeting  was  hell  on  .\pril  •2'2nd  at  the  offices. 
Orient  House,  New  Broad  Street.  E.G.  Mr.  .T.  G.  B.  Stone, 
who  presided,  said  that  the  directors  were  glad  in  these  times 
to  be  able  to  record  further  expansion  of  the  company's  busi- 
ness. The  net  revenue  had  risen  from  £10,161  to  £12, 724,  and 
the  balance  carried  forward  to  the  new  year's  working  was 
£7..'365,  acainst  £5.226  in  1913.  Interest  charges  had  risen 
from  £3,600  to  £3.855.  The  street  lighting  contract  alluded  to 
at  the  last  general  meeting  had  augmented  the  income  this 
year  and  considerable  extensions  were  now  being  put  in  hand. 
The  past  year  had  been  a  notable  one,  but  as  far  as  could  be 
ascertained  the  progress  of  the  undertaking  had  not  been 
materially  affected.  ^^^lere  there  had  been  any  set-back 
caused  by  the  war.  it  had  been  offset  by  increased  sales  to 
customers  to  whom  the  war  had  brought  increased  business. 
There  was  no  material  change  in  the  tramway  jwsition.  and 
they  could  not  hold  out  any  immediate  prospect  of  improve- 
ment ;  but  as  the  supply  side  of  the  undertaking  continued  to 
grow,  their  interest  in  the  tramway  became  of  less  impovt- 
and  the  amount  received  per  unit  was  l'8Cd.  The  higher  price 
ance.  Generating  costs  had  fallen  from  Id.  to  .83d.  per  unit, 
of  coal  had  been  more  than  offset  by  the  increased  efficiency 
of  the  plant,  so  that  although  they  paid  14  per  cent,  more  for 
coal  there  was  a  fall  in  the  coal  cost  from  .58d.  to  .46d.  per 
unit.  The  board  sincerely  regretted  that  Mr.  Cruickshank 
should  have  found  it  necessary  through  ill-health  to  retire.  In 
lii^  place  they  had  been  fortunate  in  securing  the  assistance 
of  his  partner.  Sir  George  Sutherland,  who  was  well  acquainted 
with  Cawnpore  and  the  bu.siness.  He  (the  Chairman)  had 
particular  satisfaction,  in  these  times,  in  asking  them  to 
approve  the  increased  dividend  which,  one  felt,  indicated  the 
progressive  nature  of  a  business  of  this  character  when  once 
it  was  firmly  established. 

Mr.  K.  A.  Scott  Moncrieff,  in  seconding  the  motion,  said 
that  at  the  last  meeting  he  ventured  to  forecast  considerable 
improvement  in  their  working  costs,  and  the  figures  for  the 
year  showed  that  he  was  quite  justified.  The  growth  of  the 
business  made  it  difficult  to  compare  one  year  with  another, 
as  the  output  had  been  so  largely  increased.  The  actual 
result,  however,  might  be  explained  in  this  way — they  hail 
sold  33  per  cent,  more  units  last  year,  and  to  do  that  they 
spent  only  6  per  cent,  more  on  coal,  in  spite  of  a  rise  of  11 
per  cent,  in  coal  prices.  The  extra  units  sold  had  resulted  in 
an  increase  in  the  revenue  of  £3,679— a  22  per  cent,  increase, 
while  the  increase  in  the  total  costs  at  Cawnpore  was  only 


8  per  cent.  The  results  of  their  increasetl  operations  in  the 
field  of  power  supply  was  that  the  average  receipt  per  unit 
had  fallen,  but  the  average  profit  per  unit  was  practically 
stationary — 1.03d.  as  against  1.0-5d.  in  the  previous  year.  Tlie 
one  feature  in  considering  those  results  was  that  of  the 
demand  upon  their  plant.  Last  year  they  had  used  12  i>er 
cent,  more  of  the  plant  in  order  to  sell  33  per  cent,  more  cur- 
rent. There  had  been  an  increase  of  14  per  cent,  in  the  con- 
nections during  the  year,  very  largely  in  the  way  of  motors 
for  iwwer  purposes;  13  motors,  having  an  aggregate  of  220 
H.P.,  had  been  added  to  the  mains  during  the  year.  .An- 
other feature  of  the  year  was  that  the  street  lighting  which 
they  did  under  contract  had  lieen  extended,  and  within  the 
last  few  month-i  further  extensions  had  been  arranged  for. 
llie  additional  lamps  la.st  year  were  (VW.  and  they  had  in 
view  .s<Mne  1.3(X)  or  1,401)  more.  He  believed  that  they  had  a 
large  field  before  them  for  the  development  of  the  industrial 
IK.wer  supply  of  Cawniwre,  and  it  was  quite  po.ssible  that  the 
extension  of  the  boundaries  of  the  cit.v  might  later  on  lead  to 
a  paying  proposition  for  the  extension  of  the  tranjways.  They 
had  no  technical  difficulties  whatever;  all  they  had  to  do  was 
to  keep  their  plant  in  order  and  extend  the  mains.  They 
could  sec  room  for  a  reduction  in  working  costs  and  a  saving 
of  losses  in  the  mains  which,  without  any  increa.se  of  busi- 
ness, would  give  them  some  increase  of  profit  in  the  current 
year. 
Tlie  report  was  adopted. 


Eastern  Extension.  Australasia  and  China  Tele- 
graph Co  .  Ltd. — A  dividend  for  the  quarter  ended  December  3l8t 
last  of  2i.  6d.  per  share  is  recommended,  together  with  a  bDnna  of 
4'.  per  share,  payable,  free  of  income-tax,  on  the  12th  prox., 
making  7  per  cent,  for  the  year. 

Brisbane  City  Electric  Lialit  Co..  Ltd. — The  directors' 

report  for  the  year  ended  January  3 let,  1915,  states  that,  after 
making  additions  to  the  franchise  and  purchase  sinking  fund,  and 
renewals,  replacements  and  contingencies  account,  and  reserve 
fund,  there  remains  a  credit  balance  of  £20,637.  An  interim 
dividend,  with  dividend  duty  in  September  last,  amounted  to 
£8,205,  and  a  farther  dividend  of  3  per  cent,  on  the  preference 
shares  and  7  J  per  cent,  on  the  fully-paid  ordinary  shares,  and  7 '.  per 
cent,  on  the  contributing  shares,  together  with  the  dividend  anty, 
will  ab?orb  £12,383,  leaving  £1,316  to  ba  carried  forward. 

Dudley  and    Stourbridae   and    District    Electric 

Traction  Co.,  Ltd.— The  total  revenue  for  1914  was  £50,780, 
compared  with  £52,843.  It  is  proposed  to  pay  1  per  cent,  for  the 
year  on  the  ordinary  shares,  carrying  forward  £851. 

AVolverhaniptoii  District  Electric  Tramways  Co.. 

Ltd. — The  revenue  for  1914  was  £28,359.  The  directors  propose 
to  pay  a  dividend  of  1  per  cent,  per  annum  on  ordinary  shares, 
leaving  to  be  carried  forward  £316. 

Soutliport  Tramways  Co.,  Ltd.— The    report    states 

that  the  total  revenue,  including  £106  brought  forward,  amonnted 
to  £17,14:;.  After  deducting  all  expanses,  including  £5,573  pay- 
able to  the  Corporation  under  agreements,  in  addition  to  £  l,Or>A 
for  maintenance  and  a  provision  of  £500  for  renewals,  there  is  a 
balance  of  £650.  The  directors  recommend  (says  the  Finatu-ier') 
that  £500  be  placed  to  reserve,  leaving  £150  to  be  carried  forward. 

\airobi  Electric  Power  and   Lio-litin";'  Co..  Ltd.— 

Extraordinary  meetings  are  to  be  held  on  May  5th  and  June  2nd, 
says  a  financial  daily,  to  consider  a  resolution  converting  the  pre- 
ference shares  into  ordinary  shares  as  from  June  30th.  1915,  in 
consideration  of  a  bonus  of  124  per  cent,  being  paid  in  fully-paid 
ordinary  shares  or  cash  at  the  option  of  the  company. 

0.  C.  Hawkes,  Ltd. — The  net  profits  for  1914  amount 
to  £7,714.  The  directors  have  paid  5  per  cent,  on  preference 
shares,  carrying  forward  £1,702. 

Mexborouab  and  Rawniarsh  Construction  Syndi- 
cate, Ltd. — The  report  states  that  the  balance  to  credit  of' profit 
and  loss  account,  inclnding  £  1 19  bronght  forward,  is  £4,826,  The 
directors  recommend  a  dividend  of  21  per  cent,  (free  of  income-tax), 
carrying  forward  £,\i.—FiimnciaI  Times. 

\*est   India   and  Panama  Tele<>Tapli  Co..    Ltd. — 

The  directors  recommend  the  following  dividends  : — 63.  per  share 
onthefir<<t  preference  and  6?.  per  share  on  the  second  preference 
for  the  last  six  months  of  1!>14,  and  9i.  per  share  on  the  ordinary 
shares  (free  of  income-tax). 

City  of  Buenos    Ayres  Tramways  (1904).  Ltd. — 

The  directors  have  declared  a  dividend  of  Is.  3d.  per  share,  being 
at  the  rate  of  5  per  cent,  per  annum,  less  income-tax,  for  the  three 
months  ended  March  31st. 

Colombo  Electric  Trams  and   Liniitin»:  Co..  Ltd. 

— The  directors  have  declared  a  dividend  of  10  per  cent,  free  of  tax, 
for  the  year  l!Ul,  carrying  forward  £8,010.  t:20,000  has  been 
transferred  to  general  reserve  and  renewals  fund. 

Eastern  Tele2,raitli  Co,.  Ltd.— The  directors  recom- 
mend a  final  dividend  of  £1  03.  per  cent.,  and  a  bonus  of  £2  per 
cent.,  both  free  of  income-tax,  making  a  total  of  7  per  cent,  on  the 
ordinary  stock  for  the  year  1914. 
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La  IMafa  Electric  Traiuwajs  Co.,  Ltd. 

The  directors'  rejwrt  for  1914  states  that  the  total  length  of 
single  track  constructed  and  in  operation  during  the  year  was 
28.67  miles.  The  total  receipts  on  revenue  account  amounted 
to  i£56,186,  and  the  expenditure  to  £-i4,'273,  leaving  a  balance 
of  £11.913.  After  providing  for  debenture  stock  and  other 
interest  (f5,G-29)  there  remains  f0,284,  plus  £330  brought 
forward,  leaving  £(i,G14.  The  directors  regret  the  falling  olf 
in  receipts,  which  is  entirely  due  to  tlie  unprecedented  depres- 
sion in  Argentina.  In  view  of  the  necessity  of  husbanding 
the  company's  cash  resources  owing  to  the  financial  c<indi- 
tions  caused  by  the  European  war,  they  recommend  that  the 
balance  of  £6,614  be  carried  forward. 


Mr.  NY.  F.  H.4MILT0N,  K.C.,  presided,  on  Tuesday,  at  Win- 
chester House,  E.G.,  over  the  annual  meeting.    He  said  that 
the  total  receipts  for  the  year  amounted  to  £56,186,  a  decrease 
of  £6,138.     The  total   expenditure  was  £44,'273,  a  decrease  of 
£•2,119.     The    net    result    was   that,    including    the    amount 
brought  forward,  there   was  a  balance  of  £6.614,  which  the 
board   recommended  should  be  carried  forward.     The   falling 
oil  in  the   receipts  during   the  past  year,  and,   he  was  also 
sorry   to  say,  during   the  current  year,   so  far  as   at  present 
known,  was  very  disappointing,  and  was  a  matter  of  grave 
concern  to  the  board.    Tlieir  company,  however,  was  not  the 
only   sufterer,    as   nearly   all   other  companies    in   Ai'gerftina, 
especially  tra)nway  and  railway  companies,  have  .shown  great 
decreases.     This  was   due  to  the  severe  financial   crisis    the 
country  had  been   going  through,  which  began  in  1913,  con- 
tinued through  1914,  and  bad  been  accentuated  since  the  war 
broke    out.     For   the    first  seven   mouths   of    the   year,    the 
decrease  in    traffics  was  7.-5  per  cent.,  and   for  the  last  five 
months    12.9   per   cent.,   the   percentage  for    the   whole   year 
being   9.7.     La  Plata  had    additionally   suffered  through   the 
financial  difficulties  of  the  Province  of  Buenos  Aires,  of  which 
it  was  the  capital.     Arrangements  had  had  to  be  made  for 
funding  for  two  years  the  interest  and  sinking  funds  of  cer- 
tain of  the  external    loans  of  the  Province,    and   to  reduce 
exi)enditure  tlie  salaries   of  State  officials  had    been  reduced 
by  10  per  cent.    For  years  foreign  capital  had  poured  into  the 
Argentine,  and  immigration  had  largely  exceeded  emigrati(^i. 
During  the  past  year  the  influx  of  capital  ceased,  emigration 
exceeded    immigration   by  more   than   60,0(;)0,  and  there  was 
considerable  unemployment.    These  diawbacks  were  iucreaswl 
by  deficient   harvests    and  persistent   bad   weather.      On    the 
other  hand,  it  was   satisfactory  to  know   that   their  manager 
had  been  successful  in  his  untiring  eli'orts  to  retluce  expendi- 
tui'e.        The    working    expenses   fm-    the    year   averaged    only 
6.37d.    i>er  car   mile  run,   as  compared   with    6.66d.   in    1913. 
He  also  deserved  great  credit  for  reducing  the  cost  of  motive 
]>ower  during   the  year  by  no  less  than  £1,012,  as  compared 
with  1913,  although  12,888  more  car  miles  were  run,  and  the 
contract  price  ])er  miit  was  higher.    Traffic  charges  were  less 
by    £92-5.    notwithstanding   the  increases!   car   mileage.     The 
consumption    fif  electric  energy   in    watt^hours  per    car  kilo- 
metre, which  was  reduced  from  777  to  071  in  1914,  had  been 
still  furthei'  reduced  this  year  to  547  for  .January  and  ."56  for 
]''ebruaiy.     While   their  manager  was  in   this  country   for  a 
short  holiday  he  devoted  most  of  his  time  to  the  problem  of 
leducing  the  cost  of  motive  power,  which  now  compared  very 
favourably  with  other  systems.     In  the  revenue  account  there 
was  an   item  of  £6o6  for  the  expenses  of  the  action  against 
the  late   liwal   audit^ns.     Having    regard   to    the  costs    which 
had  l>een  incurred  and  would  be  incurred,  which  were  much 
heavier  than  was  anticipated,  and  to  threatened  litigation   in 
the    Argentine,    and    to   the   state   of    circumstances    brdught 
about  by  the  war.  they  thought  it  prudent,   after  giving   the 
matter  their  rnost  anxious  and  careful  consideration,  to  settle 
the  action  upon   the  terms  that  the  (laities  should  pay  their 
own   costs  ami  tbat  an  end    .should    be   put  to   all  litigation 
between   the   pai'ties.      Referring    to    the    balance    sheet,    the 
item   of   sundry   creditors    was   composed    j)iineii)ally    of    the 
an.ount  due  under  eoMfract  for  motive  jxiwim-   for  December, 
the    men's   wages    for    the    last   fortnight   of   Dccend)er.    the 
directors'   fees  for  the  last  half-year,   wbidi  hail  not  yet  been 
paid,  and  an   advance  by  Mr.   Western  of  £5(H1    to  helj)    the 
company's  finances.     On  the  other  side  of  the  balance  sheet, 
the    item     "payments    under    protest   for    paving    inclu<liiig 
aiiiounts   <']ubargoed  "    were    payments    nuide    in    respect    of 
accounts  reiideied  by   the  Municipality  for  paving  on  a  ba.sis 
which  tlie  company  did   not  admit.     The  payments  had  been 
made  uiuler  protest,  in  order  to  avoid   law  costs.     Hut   they 
were  nssmed  that  the  overcharges  by  th<'  Municipality  woubl 
b,'  relini(le<l    by  tlie   riovernment.  or  credited   to  the  coiupany 
in  respect  <if  amount  projx'ily  chargeable   to  them  for  paving 
in  accordan<'e  with  their  concession  contract,  and  he  wished 
to   acknowle<lge  the   friendly  attitude  of  the   (lovernment    in 
dealing    with   this  qnestion.     During   the  year  the  extension 
of  their  line  along  C'alle  17  to  the  Meridiano  t^uinto  Station, 
representing    nearly  1,800   metres  of  single   tra<'k.   was  com- 
pleted and  was  to  be  opened  soon  after  the  new  year.     They 
also  had   in  hand  the  construction   of  a   short  piece   of  line 
some  1,300  metres  long  on  the  embankment  along   th<>  canal 
at  Ensenaila.  the   cost  of  whieb  woidd  be  small.     This  work 
was   to   be   completed    last   month.     They   liope<l    tbat    both 
these   extensions   would    be   profitable.      Out   of   the    balance 
a\ailable  they   would  have  liked    to  pay  n  sniall  ilividend   on 
the   preference  shares,   but    as  their  capital   ae.iiunt   was   in- 


debted to  revenue,  they  would  require  to  borrow  money  to 
do  so,  and  this  would  be  a  matter  of  extreme  diffieultv,  if  at 
all  possible,  just  now.  When  he  last  addressed  them  he  told 
them  that  they  had  under  consideration  the  issue  of  some  of 
their  available  debentm-e  stock  to  recoup  revenue  and  pay  off 
their  existing  loan.  In  normal  times  they  could  have  done 
so,  but  at  present  it  was  out  of  the  question,  so  that  they 
saw  no  alternative  but  to  carry  forward  the  balance  of  revenue 
account  to  next  account.  There  were  indications  of  an  im- 
provement in  the  state  of  affairs  in  Argentina,  but  he  was 
afraid  they  could  not  look  forward  to  much  improvement 
that  year.  If  the  business  of  the  company  improved  and 
their  cash  position  justified  it,  the  board  would  be  pleased  to 
declare  and  pay  an  interim  di\-idend  out  of  the  carrv-over. 

Mr.  W.  T.  Western  seconded  the  motion,  and  the  report 
was  adopted. 

In  moving  a  vote  of  thanks  to  Mr.  Brown,  the  manager, 
and  the  staff,  the  Chairman  spoke  in  high  terms  of  the  work 
done  by  the  manager,  who,  he  said,  had  secured  several  con- 
cessions for  the  company  at  no  east  to  them,  which  might  be 
of   value  later  on. 

Mr.  BocTELL.  the  local  director  of  the  cnmpanv.  remarked 
that  he  had  never  known  such  times  before  in  the  River 
Plate  during  the  42  years  he  had  been  there,  but  he  was 
certain  things  would  gradually  improve  and  that  the  com- 
pany would  benefit. 


Direct  Inited  .States  Cable  Co.,  Ltd. 

SiK  J.«iES   Pender,   Bt.,  presidetl  over  the  annual   meeting 
held  on  Tuesday,   at  Winchester  Hou.se,   E.G.     He  said  that 
they   had  received  the  rent  stipulat<'d  in  the  lease  from  the 
Western   Union  Co.,  and  they  had   been  exceptionally  fortu- 
nate  during  the  year  in  regard  to  the  cost  of  maintaining 
cables.     In  the   year  ending  March   31st,  1913,  thev  had  an 
expenditure   in   this  connection  of  over  £42,000,   and  in   the 
following  year  of  over  £58,(XlO,  or  a  total  for  the  two  vears  of 
over  £100,000.    The  efl'ect  of  this  heavy  charge  was  a  material 
increase  of  thecapacity  of  the  cable  by  the  insertion  of  two  long 
lengths  of  cable  of  the  latest  type,  and  ix)ssibly  this  accounted 
for  the  freedom  from  interruption  the  cable  enjoyed  in  the 
past  year,  when  the  cost  of  maintenance  was  less  tlian  £2..000, 
which  he  believed  was  less  than  they  had  expended  on  cable 
lepairs  in  any  year  since  the  inception  of  the  company.     The 
result   had   been  to  increase  the  reserve  fund  from  £451,490 
to  £476.986.    or  an  addition  of  £'25,495.     Tliere  might  be   a 
feeling  in  the  minds  of  some  <jf  the  shareholders  that  out  of 
such  a  large  surjilus  on  the  year's  receipts  the  directors  might 
have   paid  a  bonus.     He  felt,  however,   that  they  were  beet 
serving  the  interests   of  the  shareholders  by  continuing   the 
policy  that  ha<l  always  been  followed  of  building  up  reserves 
to  such   a    figure    that   they   provided   for   any  contingencies 
which    human   foresight  could   hire.see,   and    as  the  fund   had 
been   .so  largely   depleted   in   the   two   previous  years    l)y    the 
heavy   charges  to   which   he   had    referred,   he  was  sure   the 
(shareholders    would    agree    that    they    had    acte<l    wisely    in 
deferring  the  payment  of  a  bonus.     They  had   had  evidence 
ou  many  occasions  of  the  keen  interest  the  shareholders  totik 
in   the  old  staff  of  the  company,  who  were  now,  of  course, 
in   the  .service  of  the  Western    Union  Co.,   and  it  might   be 
lioticed    that    the    contribution     to    the     pension    fund    was 
slightly  increas<Hl.     That   fund   existed  for  the  benefit  of  the 
late  employes  of   the   c<impany,   and   under  the  conditions  of 
the  lea.se  the  position  of  tlie  iund  required  to  be  periodically 
reviewed,  and  the  annual  contribution  by  the  Western  Union 
Co.    would   thus  from   time  to  time   be   varied.     The  figure 
which   appeare<l    in    the    present  accounts    would   remain  in 
force  for  the  next  five  years.    The  only  other  item  on  which 
he  need  remark  was  the  c;ible  on   hand,  which  appearetl  ia 
the  balance  slui't  at  .£77.661.     In  view  of  the  two   di-ep  sen 
interruptions    which    occurred    in    1913   and    1914,    the   board 
came  to  the  conclusion   tbat  it  was  ne<-es.sjiry  that  they  should 
kee|i  a  sufficient  length  of  cable  in  hand  to  ensure  the  success- 
ful carrying  through  of  any  similar  repair.     The  contract  for 
its    manufacture   was    very   favourable    from    the    company's 
point  of  view,  and  the  present  value  of  the  cable  was  largely 
in  excess  of  the  figure  at  which  it  apix-artxl  in  the  accounts. 
In  addition  to  that,  they  might  eongratulate  themselves  upon 
having  laid  in  this  lUM-essary  st<Kk  of  cable   at  a   time  when 
they   weie  able  to  realise  investments  to  pay    for  it   without 
ii'curring  tlie  great  loss  which   would  ii'sult  from  the  s;de  of 
seeiirities   at    the    present    time.      Heavy    depreciation    in    all 
ela.sses  of  .securities  since  the  war  had  had  the  effect  of  reduc- 
ing  the  pres»-nt  value  of  the  <>ompany's   investments  to  such 
a  figure  that   the  provision  of  £.50.00(.l  on  account  of  market 
depreciation  was  insufficient.     In  the  present  un.settled  condi- 
tion of  affairs  the  diri-ctors  thought  it  unnecessary  to  increase 
that  sum.  and  they  were  hoi>eful  that  when  the  war  was  con- 
cluded, and   bu.siness  conditi<ins  resumed  the  norinal.  invest- 
ments would  recover  their  original  value,  and  untd  that  time 
they  hoped  it  would  not  be  neces-sary  to  realise  any  of  them. 
Their  relations  with  the   Western  Union  continued  to  be  of 
the   most  friendly  natuiv.  and.  notwitlLstanding  the  war.   ho 
believed    that    the   cable   tiaflic   had   betui    more   than   main- 
tained. 

Mr.  .ToHN  Varxfv  seconded  the  motion,  and  the  report, 
which  rtH-ommende<l  a  final  dividenil  making  4  [K-r  cent,  for 
the  year,  was  adopted. 
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Potteries  Electric  Traction  Co.,  Ltd. 

Mk.  E.   J.  HowLEV  (Chairmau)  prcsidcxl   on  Monday  at  the 
annual   meeting  at  the  Electrical  Federation  Offices,   Kings- 
way.    He  said  that  at  the  outbreak  of  war  Mr.  G.  F.  M.  Corn- 
wailis    West    was   recalled    to    the    C<jlours,    and   later,    for 
private  reasons,  intimated  that  he  had  decided  to  resign  the 
chairmanship  of   the  company.     Mr.    West   had   for   many 
years  ably  directed  the  fortunes  of  the  company  as  chairman, 
and  they  all  regretted  his  resignation  and  wished  him  a  eafe 
return.     At  the  time  Mr.   \N'e«5t  had  to  leave,    the  company 
was  actively  negotiating  with   the  Stoke  Corporation  for  an 
extension  of  the  dates  at    which   the   tramways  within  the 
borough  could  be  purchased,  and  as  he  had  been   associated 
with  Mr.  West  in  the  negotiations  he  was  asked  to  join  the 
boaixl.    With  regard  to  the  accounts,  a  little  explanation  was 
rec€«sary  owing  to  the  inclusion  in  the  receipts  and  expenses 
of  the  omnibus  serxices,  which  made  a  comparison  with  last 
year's  accounts  of  little  value.     In  the  revenue   account  the 
"traffic  receipts  had  risen  from  ±109, 9-24   to  £115,08;2,   an  in- 
crease of  £-5,158.     The  increased   revenue  brought  in  by  the 
omnibus  services  amounted   to  i£9,947,  so  that   the  tramway 
section  showed  a  decrease  compared  with  last  year  of  i'4,789. 
lliis  was  most  disappointing,  and  was  wholly  attributable  to 
the  war,   as  at  the  beginning  of  .■\ugust  the  tramways  were 
doing  better  than  ever  before,   and   showed   an    increase  of 
8<ime  d62,000.    Parcel  receipts,  which  were  this  year  shown  in 
a  different   form,  amounted  to   f  1,325,   and   represented  net 
receipts,  which,  as  compared  with  last  year,  was  an  increase 
of  £\3l.    Advertising  receipts  showed  a  slight  decrease,   due 
to  a  reaiTangement  of  the  business  with  their  contractors.  On 
the  other  side  of  the  accounts,   power  and  running  expenses 
showed   an  increase  from  i;33,828   last  year  to  ±'41,973  this 
year,  and  this  was  due  to  the  inclusion  of  the  tost  of  working 
the  motor  omnibuses.    When  the  war  broke  out  the  directors 
took  immediate   steps  to   reduce   the    tramway   expenditure, 
and  to  a  large  extent  had  been  successful.     He  did  not  pro- 
pose to  spht  up  the   various  figures  between  the  tramways 
and  the  omnibuses,  as  it  was  not,  he  thought,  in  the  interests 
of   the  shareholders,   but  they   might    take  it  that   between 
August  and  the  end  of  the  year  the  saving  on  the  tramway 
side  of  the  business  was  nearly  ±'2.000.    The  saving  was  really 
greater   than    it   appeared,    because   earlier    in    the   year   an 
increase  had  been  granted  in  wages  to  the  employes,  and  this 
increase   affected   to   some   extent    the    saving   made   in    the 
second  half  of  the  year.     Administration  and  general  expenses 
showed  an  increase  from  £'10,'2.'!2  to  ±'11.009,  to  some  extent 
accountable  by  the  omnibus  business,  whilst  the  negotiations 
with    the   Stoke  Corporation   had    necessarily    increased    the 
legal  expenses.    At  the  outbreak'of  the  war  the  British  Elec- 
trical Federation,  of  which  they   wore  members,    took  steps 
to  care  for  the  wives  and  dependents  of  the  employes  of  the 
federated  companies  called  up  for  service.     A  fund  was  estab- 
lished,   called   the   British    Electrical    Mutual    .MA    Fund,    to 
whicli  the  employes  contributed  weekly,  and  the  amount  so 
subscribed  was  doubled  by  the  subscription  of  the  company. 
The  fund  was  distributed  by  a  local  committee  of  the  men 
themselves  working    under  a  general  committee  in  London, 
and   it   had    been    a  complete   success.     The   company    also 
associated  itself  with  the  other  companies  in  a  joint  contribu- 
tion of  £1.500  to  the  Prince  of  Wales'  National  Fund.   ±250 
to  the  Belgian  Belief  Fund,  and  ±'100  to  the  British  Red  Cross 
Fund.     With   regard  to  the  capital  account,    the  only   point 
was    the   new    expenditure    during    the   year   amounting    to 
±12.07'2.    Of  this  ±8,608  was  incurred  in  connection  with  the 
establishment  of  the  motor  omnibus  branch  of  the  business, 
and  the  remainder  on  small  works  of  improvement  incidental 
to  every  undertaking.     For  the  time  being   this  expenditure 
had  been  financed  from  the  fund  set  aside  for  renewals  and 
genera]  reserve,  but  this  arrangement   was  only  temporary, 
and   before  iong   further    capital   must  be   raised,    both   for 
releasing  the  renewals  fund  and  to  provide  for  the  doubling  of 
portions  of  the  line   and  the  provision  of   new  rolling  stock 
which  would  be  necessarj'  if  the  negotiations  with  the  Stoke 
Corporation  proved   successful.     Including   ±10,000   set  aside 
for  renewals,  the  fund  available  for  distribution  amounted  to 
±36.571,  as  against  ±39,074  last  year,  a  decrease  of   ±2,501. 
In  view  of  the  prolongation  of  the  war  through  the  current 
year,    and   the    necessity   for   the   company    to    husband   its 
resources,  the  directors  thought  it  wise  to   reduce   the  divi- 
dend on  the  ordinary  shares  from  3i  per  cent,  to  2i  per  cent., 
and  to  cany  forward  an  increased  amount.     ±10,000  was  set 
aside  for  renewals,   which  amount  set  aside  each  year  over  a 
term  of  years  should  be  sufficient  to  keep  the  tramways  going 
in  an  efficient  condition.     The  amount  allocated  to  general 
reserve  had  been  increased,   which   was  a  prudent  course  in 
the  present  circumstances  of  the  company.     With  regard  to 
the    negotiations  with   the   Stoke    Cor)X)ration,    their   under- 
taking was  subject  to  the  usral  tramway  terms,  and  became 
pnrchaseable  in   1917-18.     Naturally,    towards   the  end   of    a 
term  the  undertakers  were   unwilling  to  incur  fi'esh   obliga- 
tions and  carry  out  improvements,  and   he  was  glad  to  say 
the   Cornoration  liad   recognised    the   difficulty.     The   points 
under  discussion  were  the  postponement  of  the  date  of  pur- 
chase to  1940,  the  expenditure  of  a  maximum  sum  of  ±35,000 
on  improvement,  and   the  payment  of  ±2.000  on  wayleaves. 
and  he  hoped  a  satisfactoi-y  solution  would  be  arrived  at.  The 
company  had  expended  between  ±700.000  and  ±800.000  on  the 
undei'taking  for  the  public  eervjce  with  Utile  profit  to  itself, 
and  they  were'  entitled  to  some  consideration  from  the  public 


authorities  and  the  protection  of  their  property  from  direct 
competition.  During  the  j'ear  the  motor  'bus  services  had 
been)  worked  under  great  disadvantages.  Owing  to  the  difficulty 
of  obtaining  delivery  the  full  fleet  of  14  'buses  was  only  com- 
pleted in  August,  just  as  the  war  broke  out,  and  new  routes 
had  to  be  surveyed  and  services  arranged.  All  this  preliminary 
work  took  time,  and  it  was  not  until  the  autumn  that  the 
service  was  established.  The  result  of  the  working  till  the 
end  of  the  year  was  little  or  no  profit,  but  a  considerable 
amount  of  experience  had  been  gained,  and  the  board  were 
.satisfied  that  it  would  in  future  prove  a  valuable  adjunct  of 
•the  business. 

Mr.  S.  Me.4R  seconded  the  motion,  which  was  carried  with- 
out discussion. 


Indo-Euroitean  Telearraph  Co.,  Ltd. 

The  dii^ectors  report  that  in  consequence  of  the  state  of  war 
between  Great  Britain  and  Germany,  the  German  section  of 
the  company's  lines  has  been  inteiTupted  since  July  31st,  1914. 
The  question  of  re-establishment  of  the  company's  through 
route  at  the  earliest  possible  moment  is  engaging  the  board's 
earnest  attention.  Owing  to  existing  aiTangements  with  other 
companies,  the  receipts  derived  from  telegraphic  traffic  for 
the  year  have  been  maintained.  The  state  of  war  has  also 
put  an  end,  for  the  time  being,  to  practically  all  experimental 
work  on  wireless  telegraphy,  and  the  development  of  the 
Galletti  system  previously  refen'ed  to  has  been  accordingly 
suspended.  The  company's  revenue  from  message  account 
and  other  sources  amounts  to  ±189,.384,  an  increase  of  ±16,852. 
The  expenses  are,  on  commercial  and  general  account,  ±59,856, 
and  on  maintenance  account  ±28,540,  making  a  total  of 
±88,395,  as  against  ±91,441  for  1913,  a  decrease  of  ±3,046.  The 
revenue  account,  therefore,  shows  a  balance  of  ±100,988,  which 
is  cai-ried  to  profit  and  loss  account.  1914,  and  after  deduction 
of  income  tax  paid  is  reduced  to  ±91,631.  Adding  the  balance 
brought  forward  of  ±6,461,  there  is  a  total  of  ±98,092.  Deduct- 
ing ±25,000  provided  for  investment  fluctuations,  and  the 
interim  dividend  of  ±10,625  already  paid,  there  is  available  for 
distribution  ±62,467.  The  dii-ectors  now  recommend  a  divi- 
dend for  the  six  months  ending  Deceuiber  31st,  1914,  of  17s.  6d. 
per  share  (making  with  the  interim  dividend  already  paid 
6  per  cent,  for  the  j'ear)  and  a  bonus  of  20s.  per  share,  both 
free  of  income  tax. "  They  also  propose  to  provide  ±10,000  for 
wireless  and  other  technical  development  work,  carrying;  for- 
ward ±20,592.  They  profxjse  further  to  make  a  special  distri- 
bution to  the  shareholders  of  ±12,750,  equivalent  to  l-5s.  per 
share,  out  of  interest  upon  certain  investments  and  advance 
accounts.  This  distribution  also  will  be  free  of  income  tax. 
Tlie  names  of  Herr  Koehler  as  German  official  director,  and  of 
Herr  Carl  Joerger,  Berlin,  have  been  removed  from  the 
directorate.  The  directors  propose  to  alter  the  minimum  and 
maximum  numbers  of  directors,  now  fixed  by  the  .Articles  at 
8  and  18  respectively,  to  the  more  convenient  numbers  of  5 
and  10. 
The  annual  nieeting  was  held  j-esterday. 


Calcutta  Tramways  Co.,  Ltd. 

The  annual  meeting  was  held  on  Tuesday  at  the  offices,  1, 
Queen  Victoria  Street,  E.C.,  Sir  Hen-ry  Ki.mber  presiding. 
The  Ch.airjian  said  that  the  additions  to  the  capital  expendi- 
ture during  the  year  had  been  ±18,900  for  additional  rolling 
stock.  On  the  other  hand,  capital  had  been  credited  with 
±8,100,  the  cost  of  some  Lancashire  boilers  which  were  pur- 
chased in  1910  and  1911,  and  which  had  now  been  superseded 
by  far  sujjerior  equipment.  The  loss  of  ±8,100  on  the  trans- 
action had  been  taken  from  depreciation  account,  which 
account,  however,  had  been  increased  by  their  having  taken 
±15,000  out  of  the  past  year's  profits,  ^hich  brought  the  fund 
up  to  ±80,000  as  against  ±65,000  at  which  it  stood  a  year  ago. 
They  had  expended  about  ±44,000  more  on  capital  account 
than  they  had  received,  but  having  their  depreciation  fund 
and  sufficient  cash- resomxes,  they  felt  that  that  was  a  very 
small  sum  to  have  overspent  themselves  by.  With  regard  to 
the  earnings,  last  year  the  Chairman  told  them_  that  they 
had  then  earned  ±10,000  more  than  in  the  previous  year, 
which  was  a  record.  For  several  years  past  their  earnings 
had  been  on  the  up  grade,  but  last  year,  owing  to  the  war, 
the  increase  was  only  ±1,032.  Up  to  the  time  of  the  war 
they  were  still  on  the  up  grade,  as  they  had  made  ±9.000 
more  gross  profit  than  at  the  conesponding  period  of  1913, 
but  the  war  turned  the  tide,  with  the  result  he  had  indicated. 
It  was  remarkable  that  the  war  should  have  had  such  a 
transcendent  effect  upon  India,  but  there  it  was,  and  he 
thought  they  had  great  reason  to  be  thankful  that  in  the 
end  they  had  been  able  to  beat  the  best  previous  year's 
earnings  by  ±1,000.  They  were  paying  the  same  dividend  as 
last  year — 9^  per  cent.,  free  of  income  tax.  The  down-grade, 
he  was  son*)'  to  say,  still  continued,  although  not  to  such  an 
extent  as  gave  rise  to  any  fear  as  to  the  result  of  the  year. 
Tfp  to  the  present  their  receipts  were  really  magnificent — 
1.151.756  rupees,  which  was  only  71,000  rapees  less  than  at 
the  corresponding  period  last  year. 

Mr.  J.  G.   B.  Stone  seconded  the  motion,  and  the  report 
was  adopted. 
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Cuba  Submarine  Telegraph  Co.,  Ltd. 

The  total  receipts  for  the  year  ended  December  31st  last  were 
i;38,245,  and  the  expenses  were  £16,7(>2,  leaving  ±'21,54'2,  plus 
i'7,849  brought  forward.  JE3,000  has  been  placed  to  the 
reserve  against  loss  on  investments,  i'2,500  to  the  pension 
fund,  and  £-2,000  adde<l  to  the  general  reserve  fund,  which  now 
stands  at  j01OO,OOO.  Interim  dividends  were  paid  on  October 
2'2nd,  viz.,  at  the  rate  of  10  per  cent,  per  annum,  less  income 
tax,  on  the  preference  shares,  and  at  the  rate  of  5  per  cent. 
l>er  annum,  free  of  income  tax.  on  the  ordinary  share-s.  These 
interim  dividends  absorbed  f  7,000,  and  leave  j614,891,  out  of 
which  final  dividends  at  the  same  rates,  making  total  divi- 
dends for  the  year  of  10  per  cent,  on  the  preference  shares, 
le.ss  income  tax,  and  5  per  cent,  on  the  ordinary  shares,  free 
of  income  tax,  are  to  be  paid,  the  balance,  ±'7,891,  being  car- 
ried forward.  Mr.  J.  P.  Hooper  has  been  appointed  a  director 
in  the  place  of  the  late  Mr.  Robert  Kaye  Gray,  whose  death 
occurred  on  .^pril  28th  last  year. 
Annual  meeting  :   May  5th. 


Berlin  Elevated  and  I'nder^round  Railway  Co. 

The  report  of  the  Gesellschaft  fiir  Elektrische  Hoch  und 
Untergrundbahnen,  of  Berlin,  states  that  an  increase  in  the 
receipts  kxik  place  in  1914,  in  con.sequence  of  the  inclusion 
for  the  whole  of  the  year  of  tht  contributions  made  towaids 
the  working  expenses  of  the  new  connecting  lines  operated  by 
the  company,  as  compared  with  a  similar  i^eriod  of  only  three 
months  in  the  previous  year.  Down  to  the  occurrence  of  the 
war  the  traffic,  especially  on  the  new  lines  opened  in  1913, 
developed  in  a  satisfactory  manner,  but  after  the  mobilisation 
changes  in  the  traffic  and  working  conditions  were  manifested. 
It  was  possible  in  general  to  maintain  the  services  by 
securing  substitutes  tor  the  men  who  were  called  to  the 
Colours.  The  .sum  of  i;io.(KK)  was  appropriated  from  the  fund 
for  extraordinary  expenditure  for  the  purpose  of  granting  war 
relief.  The  route  length  of  railway  in  operation  was  17  miles, 
being  the  same  as  in  the  previous  year.  The  accounts  show 
the  following  figures  for  the  past  two  years : — 

1914.  1913. 

Ordinai-v  shares  (paid  up) £2,625,000     £2,625,000 

Preference  shares  {5  per  cent.)     ...     1,000.000  — 

I<oan  capital      3,991,000       3,992,000 

Gross  profits ...        418,000  355,00(3 

Interest  on  loans         149,000^        97,000 

Re<lemption   and  renewal  funds  ...  57,000   '        49,000 

Net  profits  and  balance  forward  ...        190.000  184.000 

Reserve  fund     7.200  7,300 

Dividend  on  ordinary  capital         ...        118,000  127,000 

Dividend  on  ordinarv  capital,   p.c.  4i  C 

Carried  forward  ". 31,000  31,000 

The  number  of  train  miles  run  amounted  to  3,937,000  in 
1914,  as  compared  with  3,66(3.000  miles  in  1913 ;  the  passengers 
carried  increa.sed  from  71,525,370  in  1913  to  77,027,513  last 
year;  and  the  average  receipt  per  passenger  was  1.54d.,  being 
the  same  as  in  the  preceding  year.  It  is  added  that  the  pre- 
paratory works  in  connection  with  the  connecting  line  beiween 
the  "  triangle  "  and  the  Nollendorf  Platz  have  been  begun, 
and  arrangements  been  concluded  \^ith  the  town  of  Schonherg 
in  regard  to  the  construction  and  operation  on  joint  account 
of  a  two-storey  underground  section  at  the  Nollendorf  Platz. 


STOCKS    AND    SHARES. 

Tuesday  Evening. 

Something  like  a  halt  has  been  called  to  the  steady  upward 
progress  of  prices  in  the  Stock  Exchange  mai'ket.s,  though  it 
cannot  be  siiid  that  there  has  been  a  decided  tendency  one 
■n'ay  or  the  other.  The  news  of  the  week-end  was  construed 
bv  some  as  disiipi>ointing,  although  many  t<K)k  an  optimistic 
view,  arguing  that  fiuch  incidents  a.s  a  German  advance  to- 
wards Ypres  are  amongst  the  natural  events  of  such  a  cain- 
paign.  But  the  buying  movement  received  a  check,  and  in 
some  of  the  markets  prices  showed  a  disposition  to  go  back 
a  little— which,  after  all,  is  by  no  means  surprising,  having 
regard  to  the  rises  of  this  month,  llie  more  reassuring  com- 
muniqu(5  of  Tuesday  did  much  t<5  revive  confidence. 

Continued  strength  characterises  the  market  for  Home  Rail- 
way stocks,  more  attention  being  paid  to  them  than  has  been 
the  case  for  the  past  four  months.  In  view  of  the  good  yields 
still  obtainable  on  the  leading  stocks,  and  still  more  by  reason 
of  the  Government's  slight  concession  in  favour  of  the  com- 
jianies,  the  notice  of  investors  has  been  drawn  to  this  sec- 
tion. The  Undergrounds  have  been  little  more  than  steady, 
this  being  due  to  the  request  for  advanced  wages  on  the 
part  of  Underground  Eli'ctric  Railways  employes,  which  has 
been  met  by  substantial  concessions  from  the  company.  How 
far  this  is  likely  to  be  made  up  from  one  dinx'tion  or  another 
it  is  iiuixis-sible  to  guess,  so  the  stocks  are  hanging  back  in 
the  peneial   advance  established   by  those  of  the  Moain  lines. 

Tiondon  Electric  Railway  ordinary  shares  are  firm  at  283. 
3d  ,  this  price  comparing  with  the  end-July  level  of  SOs.  Dia- 
trict<!,  it  may  b»  not»d,  are  4  points  below  their  quotation  at 


the  time  when  war  broke  out;  and  Metropolitans  are  7  points 
lower.  The  latter  company's  3i  per  cent,  debenture  stocks 
have  been  changing  hands  at  about  83.  District  and  London 
Electric  Railways  4  per  cent,  r'ent  charge  was  dealt  in  the 
other  day  at  89.  District  6  per  cent,  debenture,  by  the  way, 
now  stands  at  1.30,  with  dividends  due  in  January  and  July, 
so  that  the  retm-n  on  the  money  at  the  present  time  is  nearly 
4^  per  cent.,  and  the  security  looks  ample.  MetropoUtan 
Surplus  Lands  has  been  negotiated  this  week  at  54i. 

It  is  satisfactory  to  notice  that  the  London  and  North- 
western Railway  Co.  ai'e  still  making  steady  progress  with 
the  electrification  of  the  local  line  (high  level)  between  Willes- 
den  and  Broad  Street,  in  spite  of  the  double  handicap  of 
reduced  staff  through  enlistment,  and  the  extra  demands 
made  upon  the  system  by  the  military  authorities.  Work  on 
the  last  section,  that  between  Dalston  Junction  and  Broad 
Street,  is  now  well  in  hand,  although  several  isolated  portions 
farther  down  the  line  have  yet  to  be  linked  up.  Bej'ond 
Hampstead,  however,  the  work  is  so  far  advanced  that  the 
wooden  guard  to  the  outside  rail  is  now  in  position.  The 
scheme  is,  apparently,  some  way  from  completion  as  yet,  but 
there  is  no  doubt  that  it  will  prove  a  serious  competitor  with 
the  tubes  and  trams  linking  up  North-West  London  with  the 
City. 

Most  of  the  Colonial  and  foreign  electrical  issues  remain  in 
public  favour.  Mexico  Trams  5  per  cent,  bonds  have  gained 
3  points  at  58.  Tliere  has  been  some  nibbling  at  Mexican 
Light  and  Power  1st  and  2nd  bonds,  at  50  and  30  respec- 
tively. With  the  re-entry  of  these  issues  to  public  notice,  we 
have  included  some  of  them  in  our  lists  of  prices.  Tn'o  or 
three  stocks  of  the  British  Columbia  Electric  Railway  Co.  are 
regaining  a  little  popular  attention.  With  regard  to  the  de- 
ferred stock,  it  is  known  that  the  8  per  cent,  dividend  will 
not  be  continued;  there  is,  in  fact,  some  doubt  as  to  whether 
the  preferred  ordinary  will  get  the  full  5  per  cent,  to  which 
it  is  entitled.  The  price  of  the  5  per  cent,  cumulative  prefer- 
ence stock  has  risen  within  the  past  few  days  from  75  to  80, 
and  even  now  returns  6i  per  cent,  on  the  money.  Tlie  pre- 
ferred, which  stood  at  50  about  ten  days  ago,  has  gained  10 
ixiints  since  then. 

Brazilian  Tractions  have  receded  to  58.  There  seem  to  be 
many  sellei's  about  at  anything  like  60.  because  the  price  has 
great  difficulty  in  getting  up  to  it.  The  6  per  cent,  cumula- 
tive preference  hardened  to  95,  and  this  is  another  security 
which  gives  6i  per  cent,  on  an  investment  at  the  current 
price.  Canadian  Generals  are  firm  at  90  and  107  for  the 
common  and  preference  stock  rest)ectively,  with  little  busi- 
ness doing  in  either.  Montreal  Light  and  Power  Capital  stock 
at  237  is  actually  higher  than  it  stood  at  the  outbreak  of  \yar. 
Mississippi  Power  prefeiTed  have  firmed  up  to  45,  and  Van- 
couver power  debenture  to  79J.  Pachuca  bonds  changed 
hands  recently  at  35,  and  Shawinigan  Water  Capital  stock  at 
127J.  Victoria  Falls  preference  are  also  amongst  those  which 
command  a  better  price  now  than  they  did  last  July,  the 
current  quotation  being  15s.:  while  the  5J  per  cent,  .second 
debentures  at  88i  compare  with  83,  which  was  the  price  when 
hostilities  started. 

The  Electrical  Supply  market  is  generally  firm,  with  another 
rise  of  i  in  County  of  London  preference.  Metioix>litans 
hardened  to  3J,  but"  City  Lights  at  141  are  J  lower. 

Nearly  all  the  movements  in  the  Telegraph  market  are  in 
the  upward  direction,  and  the  substantial  rises  recorded  last 
week  have  been  maintaine<l  in  addition.  Globe  ordinaiT  went 
back  i  but  otherwise,  the  changes  have  all  been  to  the  good 
of  holders.  The  trouble  still  is  to  obtain  stock.  New  York 
Telephone  4J  per  cents,  have  now  reached  par.  Business  in 
the  Unite<l  States  is  reported  as  booming,  more  especially  in 
such  blanches  as  those  engaged,  directly  or  indirectly,  in  the 
manufacture  of  munitions  and  war  stores,  \\ithin  the  last 
day  or  two,  however,  some  reaction  has  overtaken  the  bound- 
ing buoyancy  of  the  share  market;  and  the  check  adminis- 
tered to  such  bullishness  has  been  slightly  retiecteil  in  a  few 
of  the  markets  defiling  with  Home  investments  M.nrconis 
went  back  to  IJ,  a  fall  of  J,  apparently  on  s;dos  by  holders  a 
little  disappointed  at  the  failure  of  the  market  to  get  about  IJ, 
which  seems  to  be  the  sticking  i>oint.  Indo-Luropcans  have 
hckl  the  recovcrv  of  ,i'4  which  they  enjoyed  ten  days  ago. 

Amongst  Manufacturing  companies.  (lenernlEU'ctnc  pre- 
ference at  lOJ  arc  the  fraction  harder.  but_  F><lis<ni  \-  Swan 
.shares  of  both  classes  remain  dull,  although  the  partly-paid 
at  3t)s.  are  a  few  pence  better  on  the  week.  British  Insulated 
preference  have  risen  to  6J.  and  the  ordinary  to  111.  The  rent 
of  the  list  .shows  steadiness.  The  rubber  market  keeps  rchkI 
ou  the  whole,  in  consequence  of  the  output  of  company 
rei-Kirts  showing  costs  to  hav<-  been  reduced  below  Is.  per  lb. 
Most  of  the  producing  amcerns  have  got  their  expenditure 
down  to  the  neighbourhood  of  lid.,  and  some  as  low  as  9d. 
ner  lb  •  while  hopes  are  entertained  that  even  the  last-named 
Lure  will  be  reduced  in  re.sp<x-t  of  the  current  year.  Pe-^'lo 
an'  buW  g  the  lesser-known  shares  which  pay  at  least  10  per 
cent  on  tie  money,  and  with  a  fair  prosfx-ct  f^ ^'f  <■;;  ^'^'^-^ 
to  come.  In  the  Armament  group,  the  Armstrong  Co.  has 
declared  a  dividend  making  12J  i^cr  c^^nt.  for  the  yen-,  the 
sine  rate  as  that  paid  bv  Vickers.  but  the  share.s  of  both 
v,ndertaknig.s  are  a. little  easier  at  4.3s.  and  36s.  ^.  -.pec- 
tivelv.  both  prices  including  dividends  of  Is.  6d.  P«r  foare- 
The-Proj.vtile  Co,  is  said  to  be  contemplating  repayment  of 
al  iti  debentures  by  June  1st  next.,  and  »'';;  l^'^^^V"  at  5. 
going  as  high  as  16s.,  retain  a  rise  on  the  ^^eek  at  l&s. 
National  Explosives  are  also  better. 
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SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIOMB. 


HOUS  BLEOTBiaTT  CoMPANisa, 

Diridend,  April  27, 

1914.  1910. 

Brompton  Ordinftry       10  6^ 

do.        7  per  cent.  Pref 7  7J 

Charing  Cross  Ordinary           , .         . .        6  4^ 

do.       do.       do.    4i  Fret.         . .       4i  4$ 

do.       do.  Oity  Pref 4J  4 

do.    4  Deb 4  90 

Chelsea        5  4§ 

do.    U  Deb 4i  93 

CityotLoSdon 9  »i 

do,       do.    6  per  cent.  Pref.      . .        6  12^ 

do.       do.    6  Deb 6  Hi 

do.       do.    4)  Deb 4)  98 

County  of  London          7  llgxd 

do.       do,       6  per  cent,  Prel.  . .        6  III 

do.       do.        Isi  Deb 4i  100 

do.       do.       2nd  Deb 4{  97' 

Kensington  Ordinary 9  7 

London  Electric 4  i| 

do.       do.    6  per  cent.  Pref.      . .        6  5 

do.       do,    4  Deb 4  87 

Metropolitan         8}  Si 

do,           4^  per  cent,  Pref.         . .        4A  4 

do.           4iDeb 4i  94 

do.           8j  Deb 8^  76 

Bt.  James' and  Pall  Mall         ..        ..10  8 

do.     do.     do.     7percent.  Ptel.       7  6| 

do.     do.     do.    Si  Deb SJ  80 

Soatb  London        b  8 

Soach  Mitropolitan  Pref 7  11 

Westminster  Ordinary 9  7l 

do.           4i  Pref 4)  4} 

TSLEOEAPHS  ADD  TBLEPBONEa, 

Anglo- Am,  Tel,  Pre! 6  106^ 

do.             Det U  S3 

Chile  Telephone 8  6§ 

Cuba  Sub,  Ord S}  85 

do.        Pref 10  164 

Eastern  Kitenaion         7  13} 

do,                4  Deb 4  92 

Eastern  Tel,  Ord 7  136 

do,           3J  Pref Si  74 

do.           4  Deb 4  93 

Olobe  Tel.  and  T.  Ord 6  11 J 

do.                Pref 6  18| 

Ql.  Northern  Tel 22  80 

Indo-European 66/-  56 

Marcooi       SO  1| 

New  York  Tel.  4i 4)  103 

Oriental  Telephone  Ord 10  2 

do.                  Pref 6  1^ 

Tel.  Egypt  Deb 4i  88J 

United  R,  Plate  Tel 8  6i 

do.                  Pref 6  6 

West  India  and  Pan IJ  Iv^, 

Western  Telegraph        7  1P| 

do,              4  Deb 4  93 


Home   Raiu, 


Central  London,  Ord.  Assented 

Metropolitan         

do.  District    . . 

Undergroand  Electrio  Ordinary 
do.  do.      "A"    ., 

do.  do.     iDoome 


4 

U 

Nil 
Nil 

Nil 
6 


77i 

304 
17J 

m 

6|9 
81 


FOBBION  TbAUS,  &0, 


Anglo-Arg.  Trams,  First  Pref. 
do.  2nd  Pref, 

do,  4  Deb, 

do.  Hi  Oeb. 

do.  6  Deb. 

Brazil  Tractions  . . 
Bombay  Electric  Pref.  .. 
do,  44  Deb. 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do,  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do,              1st  Bsnds 
Adelaide  Sup,  6  per  cent.  Pref, 
do.  6  Deb 


6i 
64 
4 

4i 
5 
6 
6 
44 
Nil 


Nil 
NU 


Si 
63 
90 
894 
68 
101 
91 
80 
68 
86 
30 
42 
60 

H 
103 


MAmjFACTTJBINa    CoMPANIBB. 


Bibcock  .4  Wilcox 
British  Aluminium  Ord. 
do.  Pref. 

British  losulated  Ord,   ,, 
do.  Pref.  .. 

British  Westinghouse  Pref. 

do.        4  Deb 

do.  6  p.  lien 
Callenders 

do.       6  Pref 

do.  44  Deb, 
Castner-Kelloer  . . 
Edison  &  Swan,  £3  pd.  . . 

do.      do.      fully  paid 

do.      do.      4  Deb.  . . 

do.      do.      5  %  Deb. 
Electrio  Construction    .. 

do.  do.         Pref, 

Gen.  Eleo.  Pref 

Henleys        

do.       4J  Pref 

do.       4JDeb 

India-Rubber 
Talegraph  Con 


It 

e 

6 
15 

6 

74 

4 

6 
16 

6 

44 
16 

Nl 
Nil 

4 

6 

6 

7 

fi 
20 

4* 

44 
5 
20 


62/- 
20/6 
ie/6 

lU 

72 
99 
12 

4i 
98 

8A 
13/. 

H 

63 
60 
18/6 
1 
104 

''4 

97 
94 
87 


-i 


+  4 


+  J 


+  4 
+  i 

41 

+  4 


+  4 


+  4 
-i 

4  3d. 


+  A 

-4 

+  J 
-1 


+  i 

+  4 


4  6d. 


+  4 


Rise  or  fall     Tield 
this  week,       p.c. 

—  i6    1    8 

—  4  10  4 

—  5  11  1 

—  5    9  1 

—  6  12  6 

—  4    9  0 

—  5  8  1 
4  17  10 
6  5  2 
4  18  0 
4  9  3 
4  II  10 
6  3  1 
6  3 
4  10 


6 
0 
4  12    9 


0 


6 

6  18  0 

6    0  0 

4  19  0 

5  12  6 

6  12  6 
4  15  9 
4  13  4 
6  6 
6  9  10 
4  7  6 
6  13  4 
6  4  6 
6  0  0 
4     12  4 


6  10 
6    0 


4  1< 

4     7 

6  6 
4  17 

7  6 
6     0 

11  8 
4  10 
6    0 


1 

1 

8  0 

0  0 

0  0 

2  8 

6  0 


6  8    3 
4    2    0 

Nil 
Nil 
Nil 

7  8    8 


6  10 
16  10 
19  0 
Nil 

Nil 
Nil 
Nil 
Nil 


6  14 

4  17 


5  7 

4  17 

6  9 
6  10 

6  0 

7  16 

5  a 

6  1 

8  6 
6  2 
4  12 

4  14 
Nil 
Nil 

6  7 
8    6 

7  5 
7    0 

5  13 

6  18 
4  12 
4  li 
6  9 
6     8 


Alderley  and  Wilmslow  Electric  Supply  Co.,  Ltd. 

— The  profit  on  the  year'a  working,  aooording  to  the  Financier, 
was  £:i,122,  plQ3  £631  bronght  forward.  Dabentare  interest  takes 
£1,711.  The  direotors  recommend  that  £1,000  be  pUc3d  to  the 
reserve  fund  and  that  £1,042  be  carried  forward. 


It  shonld  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday,  April  28tli. 


CHEMICALS.  Ac 

Latest 
Price, 

•'orlnlghl's 
ino,  or  Oeo, 

<  Acid,  Uydrooblorle 

pet  owl. 

4/6 

a     M     Nitric 

„ 

19/- 

M     M     Oxalic            

per  lb. 

m     „      Sulphuric 

per  cwt, 

a  Ammoniac  6al        

„ 

ik 

■  Ammonia,  Muriate  (large  crystal)  per  Ion 

i40 

«  Bleaching  powder 

„ 

£9 

-  Bisulphide  of  Carbon 

i-21 

a  3orax  

£22 

«  Copper  Sulphate 

N 

i29 

Lead,  Nitrate          

£35 

■      „      White  Sugar 

„ 

a      „      Peroxide 

„ 

c  Methylated  Spirit 

per  gal. 

£  Potassium,  Bichromate,  in  casks 

per  lb. 

e'd. 

•  >    % 

«  Potash,  Caustic  (88/90  %) 

per  ton 

a        „       Chlorate 

per  lb. 

i/6 

a        „       Perohlorate 

^ 

1/6 

a  Potassium,  Cyanide  (98/100  %) . . 

Nom, 

(for  raining  purposes  only) 

a  Shellac          

per  cwt, 

65/- 

I  Sulphate  of  Magnesia     . . 

per  ton 

a  Sulphur,  Sublimed  Flowers 

„ 

£11  10 

a        „        Recovered 

£-i 

a        „        Lump 

£S  10 

a  Soda,  Caustic  (white  70/72  %)   ., 

f  10  2  6 

a      „     Chlorate        

per  lb, 

lOJd, 

a      „     Crystals         

per  ton 

45/- 

a  Sodium  Bichromate,  cask! 

per  lb, 

ajd. 

METALS,  (to. 

b  ^lumtnlam  Ingots,  in  ton  lots  . , 

per  ton 

£90 

,, 

b           „          Wire,  in  ton  lots  1 
(1  to  14  B.W.G.)/ 

£120 

M 

•• 

b          „          Sheet,  in  ton  lots   .. 
p  Babbitt's  metal  ingots     .. 

^ 

£U0 

£50  to  £221 

c  Brass  (rolled  metal  2' to  12*  basis) 

per  lb. 

114d. 

lid.  inc. 

e      „     Tube  (brazed) 

1/- 

e      „         „     (solid  drawn) 

1/Oi 

14d.  inc. 

c      „     Wire,  basis 

^ 

1/- 

Ud.  ino. 
Ud.  inc. 

c  Copper  Tubes  (solid  drawn) 

„ 

1/15 

g       „      Bars  (best  selected) 

pec  ton 

£100 

£6  inc. 

(       „      Sheet          

£100 

£6  inc. 

(       „      Rod  

£100 

£6  inc. 

d       „      (Electrolytic)  Bars 

£86 

£6  inc. 

)f       „                 „           Sheets     ,, 

^ 

£104 

£6  inc. 

d       H                >          B°dB 

£92 

£6  inc. 

a       „                 H           B.C.  wire 

per  lb. 

Hid, 

Jd.  inc. 

/Ebonite  Rod           

8/- 

t       „         Sheet         

2/6 

0  German  Silver  Wire 

1,9 

Id.  inc. 

6  Qutta-percha,  Bne 

6/10 

A  India-rubber,  Para  fine  .. 

„ 

2/6 

Id.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  Ion 

66/6 

1/6  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qaal. 

£20 

£i  inc. 

f  Lead,  English  Pig 

£21  to  £22 

m  Manganin  Wire  No,  28  .. 

per'tb. 

g  Mercury        

per  bol, 

£12 

e  Mica  (in  original  cases)  small  . . 

per  lb, 

4d,  to  2/6 

0      N                H            M      medium 

^ 

8/.  10  6/. 

e      „                »            „      large   .. 

6/6  to  10/6  &  up. 

0  Nickel,  sheet,  wire,  &o 

Nom. 

p  Phosphor  Bronee,  plain  castings 

1/1  to  1/34 

9         „            H    rolled  bare  &  rods 

1/3  to  1/34 

p        „           H  rolled  strip  &  sheet 
0  Platinon       

1/34  to  1/B4 

per  01, 

185/- 

d  Slliclum  Btonie  Wire 

per  lb. 

lOJd. 

r  Bteel,  Magnet,  in  bars      ..        .. 

psr  Ion 

£70 

»  Tin,  Block  (English) 

^ 

£165  to  £163 

a    „     Wire,  Nob,  1  to  16    .. 

per  lb. 

2/8 

a  White  Antl-friotton  Metals 

per  Ion 

£52  to  £194 

k  Zinc,  Bh'l(Viellle  Montague  bnd,) 

N 

Nom. 

Quotations  supplied  by — 


a  G.  Boor  &  Co. 

6  The  British  Aluminium  Co.,  Ltd, 

c  Thoa,  Bolton  &  Sons,  Ltd. 

d  Frederick  Hmith  &  Co. 

e  F,  Wiggins  &  Sons, 

/  India-Rubber,  Gutta-Percha  and 

Telegraph  Works  Co,,  Ltd, 
g  James  &  Shakspeare, 
b  Eaward  Till  &  Go, 


y  Boiling  &  Lowe, 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew   Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd. 

a  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  C^o,,  Ltd. 

P 

r  W,  F,  Dennis  &  Co, 


Xorth  of  Scotland  Electric  Light  aud  Power  Co., 

Ltd. — The  company  made  good  progress  during  the  first  half  of 
1911,  but  the  war  has  occasioned  a  serious  falliagoff  during  the 
latter  half.  The  lamp  connections  in  Montrose  have  injreased 
from  30,11U  to  H3,750,  equivalent  8-C.P.  lamps  ;  in  Brechin  from 
21,50(5  to  22,360,  and  in  Inverness  from  35,872  to  SS,969,  making  a 
total  of  95.079  connected  in  the  threo  towns.  Tae  gross  profit, 
in:luding  £  I  S59  brought  forward,  is  £8,7!i5,  and  after  meeting 
interest  on  d«beature8  and  loam,  amounting  to  £2,Sl'.i,  and 
writing  off  £57  from  suspense  accjunt,  there  remains  a  net  profit 
of  £5,920.  The  directors  recommend  a  dividend  at  the  rate  of 
3  per  cent,  for  the  year,  abaorbing  £1,500.  that  £2,000  be  placed 
to  renewal  reserve  account,  and  that  £2  420  be  carried  forward. 
The  annual  meeting  was  held  on  April  2l3t. 

Ridderiiiiiister  and  District  Electric  lishtiiin'  aud 

Traction  Co.,  Ltd.— The  report  for  1914  recommends  a  diridend 
of  2i  par  cent,,  carrying  forward  £163. 
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RATIONAL  RATING  FOR  FILAMENT  LAMPS. 


By  S.  M.  POWELL. 


It  is  now  some  five  years  since  tlie  writer  had  the  privilege 
of  writing  in  these  columns  in  favour  of  candle-power 
rather  than  wattage  rating  for  filament  knaps,  and  as  this 
problem  is  still  not  definitely  settled  but  rather,  for  reasons 
given  below,  seems  likely  to  become  a  more  contentious 
matter  than  ever  in  the  near  future,  the  following  remarks 
may  be  of  interest  as  giving  a  brief  review  of  bith 
sides  of  the  question  and,  in  particular,  as  dealing 
with  arguments  which  have  been  advanced  in  favour  of 
watt-rating. 

It  may  be,  in  fact  it  has  been,  contended  that  since  watt- 
rating  is  used  by  80  per  cent,  of  metal  lamp  manufacturers 
it  mast  be  right,  or  it  would  never  have  been  adopted  so 
extensively.  The  writer  does  not  support  this  view.  Oiving 
to  patent  complications  and  the  economic  necessity  for  manu- 
facturing on  a  lar^e  scale,  the  number  of  metal  lamp  manu- 
facturers is  relatively  very  small,  and  manufacturers  have 
been  in  a  position  to  do  practically  what  they  liked  in  the 
rating  matter.  It  is  convenient  from  the  manufacturing 
standpoint  to  adhere  to  a  fixed  watt-rating,  and  hence  that 
rating  has  been  adopted,  but  it  is  neither  desirable  nor  con- 
venient from  the  user's  standpoint.  How  is  it,  then,  that 
the  public  has  not  complained  and  compelled  the  adoption 
of  c  mdle-power  rating  ?  Simply,  in  the  writer's  opinion, 
because  of  the  fact  that  watts  and  candle-power  have  been 
numerically  equal  during  recent  yeirs  (at  first  in  claim, 
based  on  the  Hefner  candle-power,  and  more  recently  in  fact, 
based  on  the  British  candle-power).  This  coincidence  is, 
however,  purely  accidental  and  temporary.  As  lamp  effici- 
encies improve  further,  the  numerical  value  of  candle-power 
will  exceed  that  of  watts,  and  the  desirability  of  candle- 
power  rating  will  be  much  increased.  It  is  more  than  pro- 
bable that  consumers  will  demand  a  candle  power  rating, 
and  though  the  position  of  lamp  manufacturers  is  such 
that  they  need  not  accede  to  that  demand,  it  would  be 
against  the  best  interests  of  the  electrical  industry  as  a  whole 
not  to  fall  in  with  consumers'  wishes. 

The  ordinary  householder  is  notoriously  ignorant  on  all 
electrical  matters,  so  that  it  is  quite  possible  he  will  not  be 
able  to  locate  and  express  the  cause  of  the  confusion  and 
dissatisfaction  which  he  must  feel  if  we  persist  in  selling 
him  lamps  which  are  of  constant  wattage  but  steadily 
increasing  candle-power.  If  we  put  ourselves  in  his  place, 
we  can  only  arrive  at  the  conclusion  ihat  what  he  wants  is 
a  standard  series  of  candle-powers,  whether  or  not  he  has 
the  perception  to  realize,  and  the  ability  to  express,  the  fact. 

The  user  of  any  lamp  sets  oat  to  buy  light.  He  is 
interested  in  what  fuel  or  power  exf)enditnre  is  involved, 
because  that  determines  what  he  has  to  pay  for  his  light. 
The  fact  that  so  many  lamps  of  such  and  such  candle- 
power  are  charged  for  power  on  a  wattage  basis  has  nothing 
to  do  with  the  rating  of  the  lamps,  any  more  than  a  gas 
engine  of  so  many  horss-power  is  rated  in  cubic  feet  per 
hour,  because  the  quarter's  gas  bill  is  based  on  cubic  feet 
consumed. 

Admittedly,  the  candle-power  rating  of  lamps  has  been 
abused,  special  filament  shapes  and  reflectors  being  used  to 
obtain  p  >lar  curves  giving  very  high  candle-power  values  in 
certain  directions,  but  wattage  is  equally  subj  ;ct  to  abuse, 
as  can  be  particularly  easily  seen  by  comparison  of  any  arc 
lamp  lists.  As  a  matter  of  fact,  wattage  is  only  a  guide  to 
the  illuminating  power  of  a  lamp  when  the  type  and  distri- 
tion  curve  of  the  latter  are  known.  From  the  user's  point 
of  view,  to  specify  by  watts  is  no  more  instructive,  or  less 
liable  to  abuse,  than  specification  by  candle-power.  A 
candle-power  figure  does  bear  directly  on  what  the  user 
wants,  viz ,  light,  but  if  candle-power  is  not  stated,  watts 
and  efficiency  (i.e.,  watts  per  candle-power,  which  again 
brings  us  back  to  candle-power)  are  both  reciuired  to  tell 
the  user  what  sort  of  a  light-producing  unit  he  is  getting. 
Moreover,  the  user  has  to  make  a  calculation  to  arrive  at 
the  candle-power  value  in  the  second  case.  It  is  a  devious 
and  quite  illngical  course  to  expect  a  user  to  get  in  the  way 
of  thinking  of  lamp  sizes  by  watts.  Perhaps  a  40-watt 
lamp  meets  his  needs  now,  but  when  a  more  efficient  lamp 


is  produced  a  30- watt  unit  will  suffice— the  man  has  to  keep 
on  changing  his  purchasing  unit. 

The  argument  that  a  user  purchases  light  by  the  candle- 
power  is  countered  by  the  advocates  of  watt-rating  saying 
they  are  prepared  to  mark  lamp^  with  candle-power  as  well 
a?  watts.  This  is  a  very  insidious  offer,  and  is  not  a  solu- 
tion to  the  problem,  since  it  does  not  permit  the  user  to  get 
year  after  year  lamps  of  the  particular  candle-power  which 
meets  his  needs.  Suppose  that  standard  watt-ratings  be 
adopted,  as  in  Table  I.     Using  lamps  of  r2-watt  efficiency, 

TABLE  I.— Candle-Powebs  Available  ox  Watt-Ratikg  at 

VaBIOUS   EFFICIE^•CIES. 


• 

Candle-powers  available. 

Coustant 

law. 

lOw. 

0  8w. 

0-5  w. 

watt  riting. 

per  c.p. 

per  o.p. 

per  o.p. 

per  c.p.  . 

10 

8J 

10 

12J 

20 

15 

12J 

15 

19 

30 

20 

16J 

20 

25 

40 

30 

25 

30 

37i 

60 

40 

33i 

40 

50 

80 

60 

50 

60 

75 

120 

80 

67 

80 

100 

160 

100 

83 

100 

125 

200 

a  householder  found  that  .30-watt  lamps  met  his  needs  very 
well.  Along  came  the  1-watt  lamp,  and  the  householder 
now  gets  30  c.p.  where  he  used  to  have  25  c.p.  So  far 
there  is  not  much  to  grumble  at  (though  if  he  had  had  the 
option  he  would  doubtless  have  preferred  to  stick  to  25  c.p. 
and  get  15-20  per  cent,  off  his  lighting  bill).  Soon,  how- 
ever, the  08-watt/c.p.  lamp  will  come  along,  and  the  house- 
holder has  the  option  either  of  using  37A-C.P.  lamps  or  of 
returning  to  the  original  25-c.P.  shi  (now  taking  only 
20  watts). 

Neither  alternative  is  satisfactory.  Continuously  increas- 
ing the  candle-power  of  an  installation  is  not  only  unneces- 
sary, but  is,  after  a  time,  objectionable  and  harmful,  and 
reference  to  fig.  l  will  show  that  the  gaps  in  the  candle- 


0  10   15   20         30  40 


trncilNe»-w»TT»  c.». 


Fi< 


powers  available  become  rapidly  greater  as  efficiency  rises, 
the  watt  series  remaining  constant.  The  fact  that  the 
consumer  has  to  make  frtsh  compromises  with  every  increase 
in  lamp  efKciency — usin?  a  lamp  either  more  or  less  power- 
ful than  the  one  he  wants  (except  for  accidental  coincidences) 
— leads  inevitably  to  a  certain  amount  of  dissiiisfaction, 
whereas,  on  a  constant  c.p.  system  of  rating,  there  would  be 
nothing  but  satisfaction  caused  by  the  higher  efficiency, 
every  consumer  getting  the  same  light  as  before  at  less 
cost. 

If  this  state  of  affairs  is  to  be  mitigated  by  introducing 
fresh  values  in  the  watt  series  as  efficiency  improves,  why 
not  do  what  will  alone  give  the  consumer  full  satisfaction — 
alter  all  the  watt  values  to  keep  the  standard  cand  e-power 
values  and  increments,  adding,  of  course,  any  higher  or 
lower  candle-powers  made  possible  by  improved  construction 
or  higher  efficiency  ? 

Table  1 1  shows  that  maintaining  a  'constant  range  of 
candle-powers  would  necessitate  finer  wattage  grading,  as 
efficiencies  increased.     It  is  no  doubt  a  manufacturing  con- 
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■venience  to  build  to  a  fixed  scile  of  watts,  but  it  ij  totally 
illogical  to  sell  any  energy-cju verting  device  of  variable 
efficiency  on  the  basis  of  its  power  input.  Who  would  dream, 
for  instance,  of  sizing  turbines  or  steam  engines  by  the 
lb.  of  steam  used  per  hour  r  Yet  that  would  be  a 
manufacturing  convenience,  for  the  design  of  turbine 
and  engine  starts  from  the  fijw  of  steam  known  to  be 
necessary  to  produce  the  horse-power  which  the  purchaser 
requires.  Of  course  the  steam  onsumption  matters  to  the 
engine  user  just  as  the  energy  bill  matters  to  the  lamp  user, 
but,  in  both  cases,  it  is  the  output,  the  work-doing  ability 


TABLE  II. 


-Watt-Gbadikg  Necessabi-  foe  Fixed  Candle- 

POWEBS  AT   VaBIOUS  EFFICIENCIES-. 


Consta-it 

Watts. 

Consumed 

ca-dle-pjwer 

1-i  w. 

1  0  w. 

U  8  w. 

0-5  w. 

lat'.iig. 

par  c  r. 

fee  c.l". 

8 

per  c.p. 

pe    c.p. 

S 

n 

6i 

4 

](i 

19 

16 

13 

8 

32 

38i 

3! 

2.vJ 

16 

64 

77 

(;4 

.11 

32 

100 

120 

100 

80 

50 

10 

12 

10 

8 

5 

1.5 

18 

1.-) 

12 

"5 

20 

24 

2) 

irt 

lu 

HJ 

3i> 

HO 

24 

I.-. 

40 

48 

40 

32 

20 

60 

72 

BO 

4  8 

30 

80 

Si« 

80 

C4 

40 

100 

120 

100 

80 

50 

of  the  apparatus  on  which  the  latter  must  be  sized.  For 
another  and  closer  analogy — does  the  manufacturer  who 
had  laid  himself  out  to  build  quantities  of  -f^,y,  -['5,  J,  and 
{-H.p  motors  change  the  rating  of  these  to  0'012,  0075, 
O'Ki  and  0'3  h.p.  when,  by  some  means,  he  se..'ures  20  per 
cent,  increase  in  efficiency  r  Certainly  not,  he  alters  the 
proportions  of  the  machines  and  beats  rivals  because  his 
machines  do  a  certain  amount  of  work  for  20  per  cent,  less 
•energy  consumption.  Electric  lighting  is  not  a  costly  luxury. 
Everyone  already  uses  just  as  much  electric  light  as  he 
needs,  and  what  he  wishes  for  the  future  is  to  get  that  light 
at  lower  and  lower  prices  as  time  goes  on,  and  not  to  have  the 
amount  of  light  manipu'ated  and  his  energy  bill  the  same 
till  development  happens  to  reach  such  a  stage  that  he  can 
use  a  lamp  of  lower  wattage  than  before.  It  is  only  in  dealing 
with  such  a  commodity  as  light,  which  cannot  be  easily 
measured  by  the  purchaser,  that  such  a  totally  illogical 
practice  would  ever  be  tolerated  for  a  moment.  The  thing 
to  do  is  to  keep  on  making  half-pint  and  pint  soup  tablets, 
and  not  to  expect  the  purchaser  to  drink  stronger  and  stronger 
soup  till  suddenly  he  finds  that  what  used  to  be  a  half-pint 
tablet  will  now  make  a  pint  of  soup. 

One  of  the  chief  advantages  of  electric  lighting,  viz  ,  its 
constancy,  is  threatened  by  the  coEstant-watts,  variable- 
candle-power  system  of  rating.  It  has  been  suggested  that 
the  greater  constancy  of  watts,  as  compared  with  candle- 
power,  is  a  cogent  reason  for  rating  by  watts.  Such  an 
argument  might  apply  to  laboratory  practice,  but  the  user 
of  electric  light  wants  constant  candle-power  within,  say, 
10  per  cent.,  and  he  gets  it  in  modern  lamps.  The  fact 
that  the  watts  vary  only  5  per  cent,  or  so  is  of  no  interest 
to  him  ;  did  they  not  vary  at  all  that  would  not  affect  his 
primary  interest  in  the  candle-power. 

The  peculiar  polar  curve  of  many  modern  lamps  and  re- 
flectors has  been  made  an  objection  to  rating  by  candle- 
power.  The  objection  does  not  apply  at  all  if  lamps  be 
rated,  as  they  should  be  rated,  in  mean  spherical  candle- 
power.  By  so  doing  we  preserve  a  logical  basis  of  rating, 
and  one  on  which  the  layman  has  quite  reasonably  accurate 
ideas.  Mean  spherical  candle-power  is  a  measure  of  total 
flux  of  light,  and  as  such  is  a  thoroughly  suitable  unit.  It 
requires  only  a  minimum  of  intelligence  to  see  that  the  flux 
of  light  must  be  greater  (i.e.,  lamps  of  higher  candle-power 
must  be  used),  if  the  light  is  to  be  distributed  from  an  in- 
direct fitting,  than  if  the  same  working  illumination  is 
required  over  a  limited  area  which  can  be  served  by  a  con- 
centrating reflector.  Any  difficulty  which  exists  is  certainly 
aggravated  if  lamps  be  sized  by  watts. 


A  20-watt  lamp  may  be  insufficient  for  a  medium-sized 
room,  but  amply  sufficient  for  a  motor-car  headlight  illumi- 
nating several  hundred  feet  of  road.  The  wattage  gives  no 
idea  of  illuminating  value  in  the  two  cases,  but  candle-power 
rating  does  not  require  the  type  of  lamp  to  be  known.  The 
mean  spherical  c.p.  is  the  basis  on  which  to  rate  the  lamp 
for  use  in  the  room  ;  for  the  headlight  projector  the  total 
flux  of  light  in  the  beam  is  again  what  matters,  and  is 
expressed  proportionately  by  the  mean  spherical  c.p.  of 
the  lamp.  To  meet  the  competition  of  acetylene  and  other 
headlamps  it  is  particularly  desirable  that  the  direct  c.p. 
of  the  beam  should  aUo  be  specified  ;  it  has  a  definite 
significance  and  use. 

The  specitijation  and  design  of  illumination  schemes 
on  a  basis  of  watts  per  sq.  foot  of  floor  area  is  piling 
one  absurdity  on  another.  Already  the  use  of  half-watt 
lamps  in  indirect  fittings  has  vitiated  watt  per  sq.  ft.  tables 
compiled  for  ordinary  tungsten  lamps,  and  as  time  goes  on, 
confusion  will  be  woree  confounded.  Candle-power  per 
sq.  ft.,  on  the  other  hand,  is  a  true  constant  for  each  system 
of  lighting  and  class  of  interior. 

The  difficulty  is  not  to  find  arguments  against  watt- 
rating,  but  to  find  any  reasonable  argument  supporting  it. 
Since  wat'.age  is  related  to  useful  effect  only  by  the  efficiency 
factor  of  the  lamp,  and  since  the  latter  varies  with  voltage, 
a  iO-watt  lamp,  say,  is  of  distinctly  different  candle-power 
and  lighting  value  according  to  the  supply  voltage — could 
anything  be  more  confusing,  absurd,  and  l:able  to  cause  dis- 
satisfaction !-  Admittedly  it  is  easier  to  check  watts  than 
candle-power,  but  one  is  no  further  forward  unless  the 
efficiency  also  can  be  verified,  and  this  again  introduces 
candle-power.  Any  checking  by  the  purchaser  is  unneces- 
sary in  the  case  of  standard  makes  of  lamps,  and  surely  a 
deliberate  misstatement  of  candle-power  and  efficiency  by  a 
second-rate  maker  is  within  the  cognisance  of  the  law. 

The  argument  generally  used  to  give  the  (oiq>  de  grace  to 
the  unbeliever  in  watt-rating  is  that  this  rating  is  used  by 
most  manufacturers,  and  has  been  justified  by  practice.  The 
writer  wishes  flatly  to  contradict  this  statement.  The  watt- 
rating  has  bsen  imposed  on  the  public  by  consideration  for 
the  maker's  convenience,  and  it  has,  so  far,  been  tolerated 
because  wattage  rating  is  practically  a  candle-power  rating 
on  1-watt  per  c.p.  tungsten  lamps.  Directly  higher 
efficiency  is  reached  in  lamps  for  household  use,  the  watt- 
rating  must  either  break  down,  or  cause  endless  confusion 
and  no  little  dissatisfaction  if  it  be  persisted  in. 

Undoubtedly  lamps  should  be  made  now  and  always 
in  a  convenient  range  of  mean  spherical  candle-powers. 
Marking  with  mean  spherical  candle-power  and  wattage  will 
tell  the  ordinary  user  all  he  wishes  to  know.  In  addition, 
polar  curves  of  candle-power  should  be  available  to  any 
person  competent  to  tell  therefrom  how  lamps  should  be 
placed.  This  point  and  the  lamp  candle-power  required 
have  to  be  decided  only  when  the  lighting  installation 
is  first  erected.  At  that  time  the  user  has  expert  or 
at  lea't  intelligent  assistance.  Thereafter,  the  maintenance 
of  efficient  and  satisfactory  results  requires  simply  the 
periodical  replacement  of  lamps  by  others  of  equal  candle- 
power.  Without  such  constancy  of  candle-power,  which 
cannot  be  maintained  under  a  watt-rating  system,- permanent 
satisfaction  is  impossible. 

Both  watts  and  mean  spherical  candle-power  should  be 
marked  on  lamps,  but  candle-power  s/iould  be  the  basis  of 
sizing.  By  all  means  let  the  manufacturer  work  if  he  likes 
on  a  watt  basis  in  his  factory,  so  long  as  he  changes  this 
basis  when  necessary  to  preserve  acceptable  candle-power 
values  and  increments. 


Australian   Kailway   Seheiiie. — The   plans   for   the 

fSydney  railway,  authorised  by  Parliament,  have  been  modified  by 
the  Government  with  the  object  of  redacinp  the  expen- 
diture. The  modificition  consi8t^  in  raising^  the  levels  at 
terminal  stitions  at  Redfern  and  Circular  Q  lay,  which  will  be 
open-air  stations,  the  four  other  stations  bsing  underground. 
The  raising  of  the  levels  at  the  two  points  will  reduce  the  coat  of 
construetion  by  £1,003,000.  Oj  account  of  the  easier  grades 
there  will  be  a  saving  in  power  for  working  the  railway,  also  with 
the  present  proposal  42  trains  per  hour  can  be  run  on  each  trask,  as 
against  36  in  the  original  proposal  — Sydney  Mornint/  Herali. 
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THE     PREVENTION     OF     ELECTROLYSIS 
IN    BOILERS. 


A  «RKiT  111  my  cases  of  corrosion  in  boilers  wbich  have 
occarred  both  in  marine  and  land  practice,  have  caused 
extended  investigation  to  be  made  from  time  to  time  as  to 
causes  of  such  corrosion,  and  the  best  means  of  security 
against  deterioration  due  to  such  causes.  Sjch  investiga- 
tions have  been  extended  in  many  directions,  and  frequently 
the  chemical  and  engineering  treatment  of  the  structural 
parts,  and  of  the  water  used  in  the  bo  lers,  has  proved  of 
great  benefit. 

It  has,  however,  become  increasingly  recognised  that  elec- 
trochemical action  is  respoasible  for  very  much  of  the 
deterioration  which  occurs  in  connection  with  such  metallic 
structures  as  ships,  boilers,  condensers,  pump?,  and  so  on, 
with  the  result  that  for  a  long  time  past  both  private  ex- 
parimenters  and  public  instituti  )ns  have  directed  their  atten- 
tion to  the  problems  underlying  electrolytic  corrosion. 

In  a  recent  report  by  the  Corrosion  Comraiitee  of  the 
Institute  of  Metals,  the  abandonment  of  brass  for  co-idenser 
tubes  was  advocated.  I&  was  suggested  at  the  same  time 
that  greater  attention  might  be  paid  to  electrolytic  met,hods 
of  combating  corrosion.  For  many  years  aux'liaiy  plates  of 
iron,  zinc  or  aluminium  have  been  used  with  some  (tT'ect  in 
minimising  corrosion  by  forming  a  galvanic  couple  with  the 
metal  to  be  protected,  and  this  process  is  still  largely  used. 
When  new,  the  action  of  such  slabs  is  beneficial,  because 
they  are  electro-positive  to  the  metals  they  protect.  Unfor- 
tunately, however,  they  are  quickly  transformed  iato  z'nc 
sulphates  and  iroa  hydrates,  which  substances  are  electro- 
negative. O'oviously,  thsrefore,  when  this  occurs  these  sub- 
s',aiC2S  join  the  aitaiking  forces,  and  are  doing  more  harm 
than  good. 

For  this  reason  it  may  be  of  use  to  refer  to  an  electrolytic 
process  for  the  prevention  of  scale  and  corrosion  developed 
by  the  Cumberland  Eagineering  Co.,  of  London,  which  has 
jijlded  interesting  results.  Mr.  Cumberland's  success  can 
be  attributed  to  the  fact  that  a  stronger  force  than  the  one 
which  it  is  desired  t)  eliminate  is  brought  to  bear  perma- 
nently by  the  introduction  of  electricity  from  an  external 
source,  this  being  distributed  in  the  following  manner  : — 
Anodes  suitably  insulated  are  fitted  in  tbe  vessel  to  be  pro- 
tjctei  and  immersad  in  the  water  ontained  therein.  A  low- 
P"es3ure  current  is  then  supplied  which  is  regulated  by  suit- 
able resistances  fixed  on  a  switchboard.  The  current  is 
generally  used  at  a  pressure  of  from  ti  to  10  volts,  and  by 
means  of  an  ammeter  fixed  on  the  switchboard  the 
operator  is  able  by  tbe  aid  of  tbe  resistance  to  adjust  the 
amount  of  current  supjited  to  any  vesssel  or  parts  of  it. 
The  iron  anode  is  connected  through  an  insulated  bolt  to 
the  positive  side  of  ihe  circuit,  and  the  vessel  which  it  is 
•desired  to  protect  is  connected  to  the  negative  side,  making 
it  tlie  cathode. 

When  the  current  is  supplied  tbe  elements  of  the  water 
in  the  vessel  become  electrically  charged,  and  by  the  laws 
of  electrolysis  tbe  positive  radicals  or  anions  assemble  at  the 
anodes,  and  heno  we  find  a  film  of  hydrogen  formed  all 
over  the  immersed  portion  of  the  vessel,  protecting  it.  The 
oxi'gen,  acid*  and  other  destructive  agents  are  attracted  to 
the  iron  anode,  which  suffers  from  their  attack,  and,  in 
course  of  time,  becomes  so  reduced  that  it  has  to  be  renewed. 
By  tbe  use  of  this  process  tbe  parts  which  used  to  suffer 
from  deterioration  through  the  corroive  effects  of  substances 
in  the  water  are  protected,  the  destructive  action  being 
transferred  from  tbe  recep'acle  itself  to  the  inserted  anodes. 

IMoreover,  in  addition  to  preventing  corrosion, this  m3th':d 
removes  all  foreign  matter  from  the  immersed  surfaces  of 
tbe  vessel.  This  is  because  the  hydrogen  is  given  off  in 
minute  bubbles  on  the  surface  of  the  metal,  but  underneath 
any  scale,  grease  or  other  adherent  matter.  Thee  bubbles 
mechanically  loosen  such  deposits,  and  when  the  surfaces  of 
the  vc-s  1  are  ouce  clean  tbe  hydrogen  given  olf  prevents  tbe 
settling  of  any  solids.  Tbis  tl  'aning  effect  will  be  seen  to 
be  most  important,  when  one  remembers  that  ,'„th  of  an 
inch  of  bard  scale  may  cause  a  drop  in  fuel  efficiency  of  10  per 
cent,  in  a  furnace. 

The  cost  of  electricity  and  of  anodes  is  extremely  small 
whe.T  c  )mpared  with  the  expense  previously  incurred  for  new- 


tubas  and  for  laying  off  plant  for  repairs  ;  therefore  it  is  not 
surprising  that  owners  and  engineers  of  large  undertakings 
are  showing  great  interest  in  what  is  to  many  an  entirely 
new  system.  It  is  also  worth  noticing  that  most  of  the 
leading  shipping  companies  have  installations  on  the  boilers 
and  condensers  of  their  vessels,  while  numerous  progressive 
firms  in  Great  Britain  have  also  adopted  this  system  for 
land  practice.  For  example,  Messrs.  Marshall,  Sons  &  Co., 
Ltd.,  of  Gainsborough,  applied  the  process  to  eight  of  their 
boilers  and  an  economiser,  with  the  nsult  that  tbe  corrosion 
inside  the  boilers,  which  was  previously  very  active,  and 
beciU'e  of  which  the  apparatus  had  been  speeially  installed, 
entirely  ceased  to  spread,  while  there  has  been  a  consider- 
able improvement  in  tbe  ansount  of  deposit  in  the  econo- 
miser ;  a  great  deal  of  the  old  scale  in  the  boilers  was 
shelled  off,  and  there  was  less  new  deposit  than  before  the 
adoption  of  this  process.  Many  similar  results  could  be 
quoted.  Demonstrations  of  tbe  working  of  the  system  can 
be  seen  at  the  company's  head  oflice.  together  with  some 
interesting  phenomeca  associated  with  it. 
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{.[Intnu-t  of  iiiiiicr  read  before  the  Institution  ov  ElkctbicaIj 
Engineers,  April  15th,  1915.) 

This  paper  deals  with  the  power  (electricity  and  coiupre.ssed 
air)  supply  given  by  the  Rand  Mines  Power  Supply  Co.,  Ltd., 
to  those  gold-niininp  companies  of  tbe  Contral  Mining-Rand 
Mines  group  which  have  contractual  with  the  power  company 
for  the  whole  of  their  iwwer  requirements,  and  treats  the 
subject  from  the  consumers'  ix)iut  of  view.  The  paper 
entitled  "  Power  Supply  on  the  Rand,"  *  read  by  Mr.  Hadley 
before  the  Institution  on  March  13th,  1913,  dealt  with  the 
general  power  supply  given  on  tbe  Rand  by  the  Victoria  Falls 
and  Transvaal  Power  Co.,  Ltd..  and  its  associated  company 
the  Rand  Mines  Power  Supply  Co.,  Ltd.,  and  treated  the  sub- 
ject from  tbe  jrower  company's  ix)int  of  view. 

Tbe  companies  of  the  group  crush  at  present  about  8,.500,000 
tons  of  ore  per  annum  an<l  produce  about  36  per  cent,  of  the 
total  gold  output  of  the  Transvaal,  or  about  14.5  per  cent,  of 
the  total  gold  output  of  the  world. 

The  entire  working  and  oi>eration  of  the  system  of  the 
Riind  Mines  Power  Co.  are  under  the  technical  control  of  the 
Victoria  Falls  Co. 

Each  of  the  mining  companies  in  the  Central  Miuing-Rand 
Mines  group  has  its  own  separate  contract  with  tbe  Rand 
Minos  Power  Co..  under  which  it  "  agrees  to  take  from  the 
power  company  all  tbe  motive  power  needtxl  by  it,  in  the 
form  of  electricity  and/or  compressed  air." 

The  whole  of  the  coiiipres.sed-air  supply  (with  the  exceptions 
noted  later)  i.s  given  from  the  air  mains  of  the  Rand  Mines 
Power  Co.,  and  only  to  the  mines  in  the  Central  Mining-Rand 
Mines  group.  Tlie  Victoria  Palls  Co.  has,  so  far,  no  air- 
compre.'ising  system. 

.\n  int'Orira  electrical  supply,  without  any  liability  fi>r 
(liniiages  for  .st<ipiiagcs,  etc.,  bad  been  given  to  certain  njines, 
Ui>  to  aliout  S.O(X)  K.V.A.,  from  the  stations  of  the  Victoria  Falls 
Ci).  Tbe  permanent  sup)ily  under  the  terms  of  the  contract 
began  on  March  1st,  1911. 

The  history  of  the  first  three  years  of  the  suiiply  under  the 
contract  teaches  one  outstanding  lesson,  namely,  that  it  is 
only  courting  failure  to  attviupt  to  give  a  permanent  an(! 
leliable  supply  without  a  proper  reserve  of  generating  and 
tiansformiug  ))lant.  During  ]9U  and  1012  intfrruptions  were 
ficquent,  both  in  tbe  elcctiical  and  air  suiiplies,  and.  .ae  the 
fourth  generator  at  V('r<'eniging  was  not  put  to  work  until 
October.  1913,  a  considerable  amount  of  loii<l  (principally 
winders)  was  not  changed  over  to  electric  drive  until  then, 
but  wa.s  kept  working  <in  steam.  It  was  not  until  .\ugust.  191-J, 
that  the  jxiwcr  company  was  able  to  supply  tbe  whole  of  the 
compre.s.sed-air  load,  and  up  to  that  datf  a  number  of  the  old 
steam  compressors  on  the  mint*  were  still  UB<'d. 

It  is  not  for  the  author  to  explain  the  roa.sons  for  the  fre- 
quent and  soniotimes  lengthy  breakdowns  of  tbe  generating 
plant.  Me  has  little  doubt,  however,  that  s<ime  of  them  were 
ciiu.st'd  liy  nothing  else  than  continuous  overloading,  in  an 
attempt  to  give  as  large  a  supply  as  po«.sible  from  the  oxisting 
plant,  before  the  spare  plant  was  ready.  .\  res<'rve  of  25  per 
cx»nt.  is  not  by  any  niean.s  too  much,  particularly  with  such 
large  generating  \inits  a.s  are  u.sed  in  the  )xuver  company's 
stations,  considering    that  the  necessary  jH-riodical   oveihaula 

•  AbstractiKl  in  the  Elec.  Rkv.  March  28th,  1913. 
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must  put  a  certain  amount  out  of  action  almost  all  the  time. 
Since  the  full  amount  (25  per  cent.)  of  reserve  plant  has 
been  available  the  supplies  havebeen  quite  reliable,  and  any 
troubles  have  been  generally  local  and  of  no  long  duration. 

At  the  end  of  March,  1911,  the  power  company  was  notified 
by  the  Rand  Mines,  Ltd.,  that  its  companies  would  require  a 
total  of  70,000  K.v.A.  of  electricity  supply,  and  21,0lX)  lb.  per 
minute  of  compressed-air  supply  at  a  gauge  pressure  of  1001b., 
these  demands  being  the  aggregate  of  the  demands  of  the 
individual  mines  as  measured  at  the  points  of  delivery'- 

Experience  has  shown  that  the  maximum  individual 
demands  of  the  mines  for  electricity  supply  have  a  diversity 
factor  of  about  1.14,  while  the  power  factor  averages  about 
0.77,  so  that  the  above  aggregate  demand  reiu'esents  a  maxi- 
mum demand  upon  the  electrical  system  of  about  47,300  Kw. 
The  loa<l  factor  of  the  electrical  system  is  about  75  per  cent., 
and  the  annual  consumption  at  the  rate  of  about  310,000,000 
units. 

Considerable  economies  have  been  made  in  the  use  of  com- 
pressed air  since  1913,  and  the  maximum  nggregate  air 
demands  now  vary  in  the  neighbourhood  of  18.000  lb.  per 
minute.  The  diversity  factor  is  also  very  variable,  but  aver- 
ages about  1.13,  so  that  the  maximum  demand  upon  the 
compressed-air  system  is  about  15,800  lb.  per  minute,  or  37,90(.) 
KW.  The  load  factor  is  about  34  per  cent.,  and,  as  an  air  unit 
represents  27.441  lb.  at  1(X)  lb.  gauge  pressure,  the  annual 
consumption  is  about  103,000.000  air  units.  The  energy  value 
of  the  air  unit  represents  0.641  of  the  energy  in  one  electrical 
unit,   assuming  isothermal  conditions  of  air  compression. 

A  flat  price  is  paid  for  the  electric  and  air  unit,  and  is  sub- 
ject to  special  rebates,  depending  on  the  w'orking  costs  of  the 
power  company  and  the  cost  of  railway  carriage  of  coal. 

Owing  to  the  great  expense  which  would  have  been  incurred 
in  carrying  air  mains  to  the  outlying  mines,  it  was  agreed 
that  four  mines  should  obtain  their  compressed-air  supply 
from  their  own  electrically-driven  compressors  erected  on  the 
mines. 

Mr.  Hadley  says  in  his  paper  that  the  electricity  "supply  is 
furnished  to  all  mining  consumers  at  2,100  volts  and  525 
volts."  Unfortunately  the  contract  allows  a  variation  of  10 
I)er  cent,  up  and  down  from  the  mean  pressures,  or  a  total 
range  of  20  per  cent,  before  any  damages  become  due  from 
the  power  company.  That  is,  the  higher  pressure  of  supply 
can  be  anything  between  2,310  volts  and  1,890  volts,  and  the 
lower  pressure  anything  between  577.5  volts  and  472.5  volts. 
Such  a  range  is  much  too  great. 

Damages  are  only  payable  for  pressure  variations  beyond 
the  above  limits  which  last  for  more  than  ten  consecutive 
minutes.  If,  however,  the  pressure  variations  cause  a  stoppage 
of  any  of  the  pumping,  mining,  and  metallurgical  operations, 
the  damages  due  for  failure  to  supply  are  payable. 

The  standard  frequency  of  the  electricity  supply  is  50  periods 
per  second,  but  the  contract  allows  a  variation  of  5  per  cent. 
up  and  down  from  this,  or  a  total  range  of  10  per  cent.,  before 
any  damages  become  due. 

The'whole  of  the  transforming  and  extra-high-tension  control 
apparatus  at  each  point  of  supply  on  the  mine  properties  is 
provided  by  the  power  company.  The  transformer  and  switch 
houses,  however,  are  provided  by  the  consumer.  The  trans- 
former houses  are  brick  or  concrete  structures,  and  including 
the  switch-house  section,  cost  about  £450  per  cubicle,  to 
accommodate  a  1,000  or  1,250  k.v.a.  3-phase  transformer. 

There  are  altogether  23  transformer  houses  at  the  various 
points  of  supplv,  and  the  ratings  of  the  transformers  installed 
(1914)  aggregate  125,750  k.v.a.  About  6,000  k.v.a.  additional 
rating  is  to  be  added  in  1915. 

Metering  the  Supplies. — The  arrangements  for  measuring 
the  various  supplies  have  been  the  subject  of  very  careful  con- 
sideration by  both  parties.  The  number  of  units  of  electricity 
supplied  to  the  consumer  is  ascertained  by  three  integrating 
watt-hour  meters  placed  in  series  and  connected  in  circuit  at 
each  point  of  delivery  on  the  low-tension  side  of  the  trans- 
formers. One  complete  set  of  meters  is  installed  for  each 
pressure  of  supply. 

The  first  meter  of  each  set  is  the  property  of  and  kept  in 
repair  by  the  power  company;  the  second  is  the  property  of 
and  kept  in  repair  by  the  consumer;  and  the  third  is  the 
property  and  kept  in  repair  at  the  joint  expense  of  the  con- 
sumer and  the  power  company. 

The  consumer  pays  for  the  nmiiber  of  units  represented  by 
th-j  mean  of  the  readings  of  the  three  meters  at  each  pressure 
of  supply,  together  with  an  allowance  for  the  actual  losses  in 
the  transformers  installed  by  the  jxjwer  company  at  each 
point  of  supply,  which  does  not  exceed  2  per  cent. 

If  the  reading  of  each  meter  is  within  3  per  cent,  of  the 
mean  of  the  residing  of  the  three  meters,  each  meter  is  con- 
sidered correct  for  the  purposes  of  the  accounts.  If,  however, 
the  reading  of  any  meter  at  any  time  shows  a  difference  from 
the  mean  of  more  than  3  per  cent.,  the  accuracy  coefficient  of 
each  of  the  meters  is,  as  soon  as  possible,  re-determined  by  a 
test,  and  each  meter  having  a  coefficient  which  shows  an  error 
of  more  than  3  per  cent,  is  re-adjusted. 

The  power  company's  electric  meter  and  the  joint  electric 
meter  at  present  installed  are  both  of  the  A. E.G.  make,  while 
the  consumer's  electric  meter  is  of  the  General  Electric  Co.'s 
(U.S.A.)  make. 

The  number  of  units  of  compressed  air  supplied  to  the  con- 
sumer is  ascertained  by  an  air  meter  or  meters  provided  by 
and  maintained  at  the  expense  of  the  power  company,  and 
connected  in  the  air-pipe  line  at  the  point  of  delivery.     The 


consumer  may  also  provide  and  maint'iin  at  its  own  expense 
an  air  meter  or  meters  at  the  points  of  delivery. 

The  number  of  units  of  compressed  air  paid  for  by  the 
consumer  is  the  mean  of  the  readings  of  the  meters.  If  the 
reading  of  any  air  meter  at  any  time  shows  a  difference  from 
the  mean  of  the  readings  of  all  the  meters  of  more  than  3  per 
cent,  such  meter  is,  as  soon  as  possible,  tested  and  re-adjusted. 

In  addition  to  the  tests  referred  to  above,  routine  tests  on 
all  electric  and  air  meters  are  made  periodically  by  the  tech- 
nical staffs  of  both  parties  acting  jointly. 

The  air  meter  used  by  the  power  company  is  of  the  Venturi 
type,  while  that  used  by  the  consumer  is  of  the  swinging-gate 
type.    The  former  was  described  in  Mr.  Hadley's  paper. 

The  gate  type  of  air  meter  consists  essentially  of  a  weighted 
door  or  "  gate,"  swinging  from  the  top  on  horizontal  pivots 
within  a  section  of  the  main  air  pijie.  The  motion  of  the 
gate,  the  angular  jjosition  of  which  is  a  measure  of  the  flow 
of  air,  is  transmitted  through  bevel  gearing  to  a  vertical 
spindle  which  is  connected  to  the  external  counter  mechanism. 
This  is  similar  to  that  used  for  the  Venturi  meter,  and  is 
de,scribed  in  Mr.  Iladley's  paper.  It  contains  automatic  tem- 
perature and  pressure  correctmg  cams,  and  the  indications  of 
the  dials  are  given  direct  in  air  units. 

The  "  gate  "  meter  has  a  much  wider  range  than  the  Venturi 
meter,  and  will  read  with  accuracy  down'  to  2  per  cent,  of  the 
full  flow.  The  Venturi  meter  is  not  accurate  below  10  per 
cent,  of  the  full  flow.  Both  the  Venturi  and  the  gate  meters 
were  designed  by  Mr.  J.  L.  Hodgson,  of  Messrs.  Geo.  Kent, 
Ltd.,  and  were  first  made  for  the  Rand  Mines  Power  Co.,  Ltd., 
and  Rand  Mines,  Ltd. 

Electric  metere  are  tested  in  situ  where  necessary  by  means 
of  iMrtable  secondary  standard  meters,  which  have  previously 
been  tested  against  the  primary  standard  instruments  of  the 
power  company  in  its  laboratory. 

Air  meters  are,  where  possible,  tested  in  situ  by  means  of 
portable  secondary  standard  instruments,  W'hich  have  been 
previously  tested  against  the  primary  standard  instruments 
erectod  at  PeiTeira  Deep,  Ltd. 

The  large  displacement  air  meter,  belonging  to  Rand  Mines, 
Ltd.,  which  is  used  in  the  air-testing  station  at  Ferreira  Deep, 
Ltd.,  is  described  in  Mr.  Hadley's  paper.  It  is  in  constant 
use,  and  has  proved  itself  to  be  a  most  reliable,  accm-ate,  and 
effective  apparatus. 

All  the  electric  meters  at  each  point  of  supply  are  fixed  in  a 
sjiecial  electric  meter  house  adjoining  the  sub-.station,  and  the 
connections  to  the  various  current  and  potential  transformers 
are  made  through  terminal  panels,  so  that  check  meters  and 
instruments  can  be  readily  inserted  in  the  circuits. 

Tlie  air  meters  at  each  point  of  supply,  together  with  the 
main  control  valves  and  the  temperature  and  pressure 
recorders,  arc  fixed  in  the  main  air-pipe  line  within  a  special 
air-meter  house. 

The  Use  of  Electrical  Energy  by  the  Mines. — The  number 
of  motors  installe<:l  (1914)  is  about  1,500.  They  vary  in  size 
from  2  H.P.  to  2,0(X)  h.p.  (r.m.s.  rating),  and  the  total  horse- 
power is  about  142,300,  made  up  as  follows  :  — 

Winders         57,340  h.p. 

Pumps  30,330  „ 

Stamp  mills  13,890  „ 

Compressors  11,700  ,, 

Tube    mills 10,170  „ 

Hauling  and  conveying 5,290  ,. 

Crushers        ...        ."..        ...       f..        ...    5,350  „ 

Workshops 2,110  ,, 

Ventilating 1,370  „ 

Miscellaneous  4,750  ,, 

Electric  Winders. — The  most  important  service  is  that  of 
winding.  There  are  at  the  present  time  38  shafts  in  use  on  the 
mines  of  the  group,  many  of  which  have  underground  winders 
for  the  lower  depths,  in  addition  to  surface  winders. 
'  For  the  purpose  of  winding,  shafts  may  be  divided  into 
three  classes,  viz.  (a)  incline  shafts,  which  approximately 
follow  the  dip  of  the  reef;  (b)  vertical  shafts,  which  strike  the 
reef  at  its  lower  depths;  and  (c)  compound  shafts,  which 
descend  vertically  until  the  reef  is  struck  and  then  follow  on 
the  incline. 

A  few  of  the  compound  shafts  are  etiU  served  by  single- 
stage  winders,  the  skip  or  cage  first  descending  the  vertical 
portion,  then  turning  the  corner,  and  finally  descending  the 
iccline;  but  the  majority  now  use  a  separate  winder  for  the 
incline  ixirtion. 

The  deepest  shaft  of  any  mine  in  the  group  is  No.  3  Shaft. 
Village  Deep,  Ltd.,  which  is  4,144  ft.  deep  in  the  vertical.  An 
incline  shaft  has  already  been  sunk  at  the  bottom  of  the 
vertical  for  a  distance  of  about  1,200  ft.,  and  will  be  con- 
tinued for  an  additional  5,0i)0  ft.,  which  will  make  the  total 
length  of  vertical  and  incline  over  10,000  ft.  The  incline  shaft 
is  at  an  angle  of  about  35°  to  the  horizontal,  and  will  probably 
be  served  by  two  winders  on  different  levels,  in  addition  to 
the  surface  winder  which  deals  with  the  vertical  only. 

When  the  general  electrification  scheme  was  decided  upon, 
it  was  resolved,  for  financial  reasons,  to  use  as  many  of  the 
existing  steam  winders  as  possible,  by  removing  the  connect- 
ing rods  and  connecting  up  the  motors  to  the  drum  shafts, 
either  directly  or  through  gearing. 

At  the  end  of  1914  there  were  69  electric  winders  in  use  or 
oa  order,  as  enumerated  in  the  accompanying  table.  The 
figures  do  not  include  small  winches,  etc. 

Out  of  the  total  number  of  winding  motors  now  in  use  51 
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>  ;  tho  :.t-iilia.so  tyix^  aiul  lour  .  I  lla:  Ward-Leonard  type  were 
oidcrcd  before  the  advent  of  the  author  on  the  Rand  at  the 
eml  of  1910..  'Ihe  policy  which  guided  his  predecessor  in 
<leciding  to  u.se  S-pha-se  motors  in  such  large  numbers  for 
winding  was  that  of  saving  fresh  capital  outlay,  as  is  indi- 
<:ated  in  a  paper  by  Mr.  H.  .J.  S.  Heather,*  in  which  the 
tluxiry  (if  the  control  of  such  motors  is  investigated. 

Mr.  Heather  thought  the  saving  effected  could  not  be  under 
A-jO.IXIO.  Such  a  saving  Ls  certainly  worth  having,  if  there 
iiic  no  serious  practical  disadvantages  from  the  operating  point 
^.f  view,  and,  generally  speaking,  it  must  be  admitted  that 
Iho  three-phase  winding  mot^ars  on  the  Rand  are  working 
<juite  satisfactorily.  Whether  their  use  is  jiLstified,  however, 
under  all  conditions,  and  whether  Ward  Leonard  sets  would 
not  have  proved  more  economical  in  working  in  many  cases, 
are  debatable  points. 

New.  Converted. 


Ward  Leonard  . 
Thrtt-pha-.e 


Di  ect- 

coop  ed.  Glared. 

7  1 

2  12 


Direct- 
coupled. 

1 

10 


Geared. 


35 


To'a's. 

9 

60 


A  :_t-phase  winding  motor  per  «e  is  a  much  simpler  machine 
than  a  continuous-cuiTeut  winding  motor,  with  its  necessary 
adjunct  on  a  3-phase  .system  of  supply,  the  motor-generator, 
but  its  control  is  not  nearly  so  simple. 

The  control  apparatus  consists  essentially  of :  — 

((?)  Stator  reversing  switches,  operated  by  the  fir.-rt  motion 
in  either  direction  of  the  driver's  control  lever. 

'(b)  .\  variable  rotor  resi-stance,  controlled  by  the  further 
motion  in  either  direction  of  the  lever. 

The  rotor  resistance  usually  comprises  a  tank  in  which  are 
suspended  nietallic  electrodes  connect'Cd  to  the  three  slip- 
rings.  One  side  of  the  tank  is  closed  by  a  moving  weir  or 
shutter,  so  that  the  level  of  the  electrolyte,  which  is  circulated 
by  a  small  centrifug;:l  pump,  can  be  raised  or  lowered  at  will, 
'.vhich  varies  the  resistance  across  the  slip-rings  accordingly. 
The  rat«  of  rising  of  the  electrolyte,  and  therefore  the  accelera- 
tion of  the  winder,  are  indei>endent  of  the  driver,  being 
determined  only  by  the  rate  of  delivery  of  the  pump,  which  is 
adjustable.  This  is  much  simpler  than  the  complicated  resist- 
ances, switches,  and  connections  required  by  the  Ward 
Leonard  system.  In  pi'actical  operation,  however,  the  Ward 
Leonard  w-inder  is  much  the  easier  to  control,  and  for  the 
following  reasons  :  — 

(rt)  The  manual  energy  required  to  operate  the  control 
lever  is  much  less.  In  the  Ward  Leonard  .system  there  is 
onl\  a.  cylindrical  or  face-plate,  resistance  sw'itch  to  n.'tate, 
which  has  no  appreciable  weight  or  inertia  to  overcome. 

In  the  ordinary  3-pha.se  control  there  is  the  heavy  weight 
of  the  weir  to  move  up  and  down,  and,  although  it  may  be 
balanced  by  external  or  internal  weights,  all  the  masses  have 
to  be  put  into  motion  and  stopped  by  the  driver  eveiy " time. 
This  is  not  only  very  tiring,  but  militates  against  accurate  or 
fin^  adjustments  of  the  jxisition  of  the  weir. 

(/))  In  the  Ward  Leonard  .system  the  winding  motor  can  be 
converted  into  a  generator  for  braking,  by  bringing  the  control 
lever  back  just  sufficient  to  lower  the  voltage  of  the  generator 
(of  the  motor-generaUir  set)  below  the  back  electrornotive'force 
of  the  motor. 

In  the  3-phase  system  the  control  lever  has  to  be  brought 
back  beyond  the  neutral  point,  bef<iie  braking  (by  leverse  cur- 
rent) is  obtained.  Tliat  is  (1)  the  weir  and  electrolyte  have  to 
hn  lowered,  ('2)  the  stator  switches  opened,  (3)  the  stator 
swit<:hes  closed  again  fijr  the  reverse  direction,  and  (4)  the 
weir  and  electrolyte  raise<.l. 

{(■)  It  is  much  easier  to  move  the  skip  or  cage- of  a  Ward 
Leonard  vVinder  for  a  few  inches  (as  is  frequently  necessary 
when  coming  to  the  landing  place  or  tip)  than  to  do  the  .same 
with  a  3-phase  winder,  for  the  reasons  given  in  (n)  and  (d) 
above. 

The  above  features  are  obvious  to  anyone  who  has  ever 
handled  both  tyi>es  f  f  winders,  and  appeal  strongly  to  the 
drivers. 

.Vttempts  have  been  made  to  relieve  the  driver  of  the  maniuil 
labour  required  to  oi)erate  the  control  lever  of  a  .3-phase  winder, 
by  using  electricity  or  compre.ssed  air  for  opening  and  closing 
the  stator  switches,  and  compressed  air  for  raising  and  low'er- 
ing  the  weir.  So  far  as  the  stator  switches  are  concerned, 
both  agents  are  ciuitc  successful,  although  electricity  is  to  be 
pieferred  from  the  author's  experience,  and  is  in  common  use 
on  the  Rand.  F<u'  rai.siiig  and  lowering  the  weir,  however. 
compic.-«ed  air  proved  a  failure,  because  it  was  found  impos- 
sible to  predetermine  the  exa<'t  iX)sition  to  which  the  weir 
would  come,  owing  to  the  elasticity  of  the  ojierating  medium. 
Its  tiii'l  showed  conclusively  that  the  driver  must  have  direct 
n;echanical  control  of  the  weir  to  work  his  winder  properly. 

There  are  other  iwints  which  only  affect  the  relative  economy 
•of  woiking.  In  the  Ward  Leonard  winder  electrical  braking 
requires  no  electrical  energy  from  the  line,  and  will  easily 
return  energy  by  running  the  motor-generator  slightly  over 
synchronous  speed.  This  is  a  material  siiving.  as  electrical 
lirakim;  with  a  3-pha.se  winder  can  piactically  only  be  obtained 
l)y  using  either  reverse  current  or  an  auxiliary  braking 
machine,  such  as  an  eddy-current  biake,  both  of  which  make 
a  direct  call  for  energy  from  the  line. 

The  eddy-current  brake,  of  which  several  made  by  the 
Briti.sh   Westinghouse  Co.   iue   in  usi^  on  .3-phase   winders  at 

'  .\bstracted  in  the  Rr.Bc.  Rrv.  .June  2nd,  1911. 


City  Deep,  Ltd..  and  Village  Deep.  Ltd.,  ccm-sists  of  a  rotating 
field-magnet  system,  exactly  similar  to  that  of  a  low-speed 
alternator,  fixed  on  the  winder  drum  shaft,  and  revolving 
within  a  hollow  cast-iron  stator  ring,  with  a  smooth  circular 
face  opposite  to  the  field  pole-faces.  Eddy  currents  are  set  up 
in  the  face  of  the  ring  when  the  magnet  system  is  excited, 
which  exert  a  very  considerable  and  effective  braking  force 
without  jerk  or  jar  of  any  kind.  Water  is  circulated  through 
the  hollow  of  the  stator  ring  to  carry  off  the  heat  which  is 
generated.  Fig.  1  shows  the  eddy-current  brake  on  a  winder 
at  Village  Deep,  Ltd. 

The  energy  for  the  magnet  system  is  obtained  from  a  motor- 
generator.  As  originally  fixed  it  was  intended  that  one  motor- 
generator  should  serve  the  brakes  on  several  winders,  and, 
to  this  end,  the  regulating  resistance  was  placed  in  the  main 
circuit  of  the  brake  magnet-syst«ni.  The  final  breaking  of  the 
field  circuit  at  each  operation  proved  very  destructive  to  the 
.switch  contacts,  besides  setting  up  insulation  strains,  and  the 
ai  rangement  has  recently  been  altered  by  employing  a  separate 
motor-generator  for  each  brake,  with  a  rheostat  in  the  field  of 
the  generator,  so  that  the  main  circuit  Ls  never  broken.  This 
has  proved  vei-y  effective. 

Kach  eddy-current  brake  was  guai'anteed  to  lower  a  net  un- 
balanced load  of  7,'200  lb.  at  a  rope  speed  not  exceeding  1,750 
ft.  per  ndnute,  which  is  half  the  normal  running  rope  speed 
for  the  winders  in  question.  In  practice  it  has  been  found 
that  the  brake  will  do  much  more  than  this,  as,  with  an 
urbalanced  load  of  9,(X)0  lb.,  the  ro{je  speed  can  be  brought 
down  to  '2.50  ft.  per  minute,  with  an  expenditure  of  energy  in 
the  field  magnet-system  at  the  rat«  of  about  45  kw.  The  appli- 
cation of  the  mechanical  brakes  will  then  stop  the  winder  in 
a  few  seconds.  To  obtain  an  equivalent  result  by  applying 
reverse  current  to  the  winding  motor  required  an  expenditure 
of  energy  at  the  rate  of  about  1,600  kw'. 

The  obstacle  to  the  more  general  use  of  the  eddy-current 
brake  for  3-phase  winders  is  capital  cost,  which  amounts  (with 
the  motor-generator,  etc.)  to  nearly  two-thirds  of  the  cost  of 
the  winding  motor,  and.  in  the  cases  above  mentioned,  makes 
the  cfist  of  the  equipment  practically  the  same  as  for  the 
Ward  Leonard  system. 


FiQ.  1.— Eddy-cubrent  Bbaee  at  Vit-LAOB  Deep,  Ltd. 


While  general  motor  troubles  are  dealt  with  later,  the  two 
principal  ones  peculiar  to  3-phase  winding  nioU)r8  may  be  men- 
tioned here.  The  first  relates  to  the  stiffness  of  the  stator 
frame.  A  frame  w-hich  may  be  quite  strong  and  stiff  enough 
for  a  motor  i-unning  always  in  one  direction,  and  only  started 
and  stopped  say  once  jier  day  or  week,  frequently  is  quite 
insufficient  for  a,  winding  motor,  which  is  not  only  started  in 
opposite  directions  usually  about  once  i>er  minute, .but  has  to 
stand  the  severe  mechanical  strains  due  to  electrical  braking 
just  as  frequently. 

Some  makers  do  not  pay  nearljf  enough  attention  to  this 
point,  and  have  supplied  3-pha.se  winding  motors  of  which  the 
frames  distort  visibly  when  current  is  switched  on  to  the 
stator.  so  much  .so  that  the  radial  air-gap  has  diiwppeare<l  at 
certain  points.  In  many  casea  the  rotor  core  has  had  ti>  be 
ground  down,  and  radial  stiffening  anns  made  for  the  stator. 
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Deep  frames  of  box  section,  with  heavy  external  or  internal 
stiftVning  rings,  are  absolutely  essential. 

The  second  trouble  relates  to  the  rotor  slip-rings  and  the 
control  gear.  If  a  ;i-phase  motor  is  running  at  full  speed  and 
reverse  current  at  full  pressure  is  applied  to  the  stator,  the 
induced  open-circuit  standstill  rotor  voltage  is  doubled.  Many 
of  the  o-phase  winding  motors  on  the  Eand  have  an  open- 
circuit  standstill  pressure  of  750  volts,  so  that  in  such  cases 
the  application  of  reverse  current  at  full  speed,  with  the  rotor 
on  open  circuit,  would  give  a  rotor  pressure  of  1,500  volts. 

To  avoid  working  with  an  o^n  rotor  circuit  at  any  time,  a 
sill  is  aiTanged  at  the  bottom  of  the  weir  opening  in  the  control 
tank,  so  that  the  tips  of  the  electrodes  are  always  immersed, 
but  even  with  this  a  high  rotor  voltage  is  always  obtained. 

Manufacturers  of  3-phase  motors  do  not  always  provide  suffi- 
cient insulation  between  the  rotor  slip-rings,  between  the  slip- 
rings  and  the  shaft,  and  between  the  brush  holders,  even  for 
the  full  oi">en-circuit  standstill  rotor  voltage,  if  kept  on  for  any 
length  of  time.  The  idea  apparently  is  that,  as  the  motors  are 
run  with  the  slip-rings  short-circuited,  the  insulation  is  there- 
fore of  no  great  importance.  Unless  the  insulation  of  those 
parts  of  such  motors  is  kept  scrupulously  clean,  trouble  is 
often  experienced  in  starting  up. 

With  3-phase  winder  motors  this  point  is  even  more  import- 
ant, not  only  because  such  motors  are  started  and  reversed 
frequently  for  many  hours  together,  but  also  because  of  the 
higher  rotor  voltage  obtained  when  reverse  current  is  applie<l. 

The  rotor  resistance  tanks  which  wei-e  originally  supplied 
with  the  large  majority  of  the  3-phase  winders  gave  consider- 
ablo  trouble,  because  they  were  too  small  for  the  required 
duty  and  the  electrodes  were  arranged  much  too  closely 
together,  a  spacing  of  about  i  inch  between  phases  being 
common. 

During  straight  winding  operations  no  great  difficulties  were 
experienced,  but  flash-overs-between  the  electrodes  were  fre- 
quent when  reverse  current  was  applieil,  and  even  when  these 
did  not  occur  the  electrolyte  soon  reached  too  high  a  tempera- 
ture, as  the  retarding  losses  were  then  added  to  the  accelerat- 
ing and  winding  losses,  .^s  soon  as  a  flash-over  takes  place  the 
automatic  circuit-breaker  opens  and  cuts  the  winding  motor 
off  the  supply  circuit,  leaving  only  the  mechanical  brakes  for 
stopping  the  winder. 

The  capacities  of  a  number  of  the  tanks  were  afterwards 
increased  r.nd  the  disposition  of  the  electrodes  altered.  This 
has  been  quite  effective  in  removing  the  lisks  of  flashing  over. 
but  the  resistance  at  full  load  is  somewhat  high,  which  not 
only  wastes  energy,  but  causes  a  comparatively  high  rotor 
"  slip." 

Some  experiments  were  then  made  to  determine  the  safe 
minimum  distance  apart  between  phases,  so  as  to  avoid  any 
chance  of  flashing  over.  .\t  J-in.  spacing  the  flash-over  voltage 
was  8.50-900  volts;  at  2^  in.  it  was  1,620  volts. 

It  would  be  impracticable  to  arrange  all  the  electrodes  with 
no  less  distance  than  3  inches  between  them,  as  the  sizes  of 
the  electrodes  and  tanks  would  have  to  be  very  great  in  order 
to  give  a  sufficiently  low  resistance  at  full  load  and  s[Deed, 
when  the  electrodes  are  fully  immersed.  .\s,  ht)wever,  the 
rotor  voltage  decreases  to  practically  zero  as  the  rotor  attains 
full  speed,  and  from  twice  the  normal  to  less  than  normal  as 
the  winder  and  its  load  are  gradually  brought  to  rest  by  reverse 
current,  it  follows  that  the  proper  arrangement  is  to  use  elec- 
trodes of  such  varying  shapes  and  lengths  that  the  distances 
apart  of  those  portions  of  the  plates  of  the  three  phases  act- 
ually within  the  electrolyte  are  gradually  reduce<l  as  the  elec- 
trolyte rises,  and  that  the  increase  in  the  areas  of  the  immersed 
portions  of  the  plates  is  such  that  the  current  density  is  kept 
at  a  low  value.  A  density  not  exceeding  1  ampere  per  square 
inch  has  been  found  to  be  a  safe  limit. 

In  other  words,  if  the  immersed  portions  of  the  electrodes 
are  far  enough  apart  and  of  such  areas  as  will  always  keep  the 
current  density  at  a  value  not  greater  than  the  figure  given, 
it  will  be  fouiid  that  they  will  be  close  together  and  of  large 
area  at  full  immersion  when  the  rotor  voltage  is  low  and  the 
current  high  :  and  at  safe  distance  apart  and  of  small  area  when 
the  rotor  voltage  is  high  and  the  current  low. 

Various  designs  of  flat-plate  electro<les  were  tried  with  this 
object  in  view,  but  they  all  proved  more  or  less  impracticable. 
The  experiment  was  then  made  of  using  a  large  number  of 
rods  (actually  angle  iron)  of  varying  lengths,  arranged  in  the 
tank  so  that  their  disposition  could  be  easily  changed  to  obtain 
the  required  result.  This  was  successful,-  as  no  flashing  over 
was  observed  under  working  conditions,  and  the  increases  and 
decreases  of  areas  and  resistances  were  quite  satisfactory. 
(To  he  continved.) 


DiSCDSSION,  IS  LosDoy. 


Mr.  H.tDLEY  said  the  paper  described  the  largest  installation, 
he  thought,  which  purchased  energy  from  a  power  company 
and  gave  some  idea  of  the  power  contract.  The  power  com- 
pany had  had  to  expend  some  8J  million  pounds  to  give  this 
supply  to  the  mines,  and  as  regarded  variations  in  periodicity 
and  voltage,  the  plant  was  undoubtedly  started  at  first  with- 
out adeauate  reserve,  but  the  jiosition  was  now  quite  satisfac- 
tory. The  power  contract  did  not  impose  any  particular 
obligation  on  the  consumer  as  to  use  of  the  supply,  as  was 
often  the  case,  and  the  power  company  also  had  considerable 
freedom.  Big  loads  very  often  occuned  suddenly,  and  he 
thought  if  the  author  had  had  his  way,   fewer  direct  driven 


winders  would  have  been  installed,  and  no  doubt  better  results 
would  have  been  secured. 

Mr.  Shepherd  said  he  was  struck  with  the  enormous  size 
of  the  undertaking,  and  asked  whether  25  per  cent,  reserve 
plant  was  really  sufiicient  with  large  turbine  sets.  It  seemed 
to  him  that  there  was  every  advantage  in  putting  in  the  Ward 
Leonard  type  of  winder,  but  he  was  surprised  that  over- 
winding devices  received  so  little  mention,  as  the  small  head- 
■roora  ought  to  make  them  useful.  He  asked  whether  the 
limiting  head  for  centrifugal  pumping  had  not  been  reached, 
and  if  it  could  be  taken  that  practically  no  trouble  had  been 
experienced  fi'om  insulation  and  dust  in  connection  with  the 
electrical  plant. 

Mr.  C.  P.  Sparks  said  he  gathered  that  the  very  large 
winders  were  all  of  the  Ward  Leonard  type,  and  if  that  was 
so  it  coincided  with  the  practice  here.  In  moderate  sizes  the 
three-phase  winder  could  be  used  efficiently,  but  for  large 
sizes  some  other  system  should  be  used;  he  thought  they 
would  probably  adopt  metallic  controllers  with  three-phase 
winders  in  view  of  the  author's  experience.  In  this  country 
very  large  high-head  centrifugal  pumping  plants  had  been 
used  for  some  years.  Ventilation  underground  seemed  to  be 
an  entirely  different  problem  on  the  Rand,  and  judging  from 
the  small  power  used  it  was  jwssible  that  the  efficiency  of 
labour  could  be  much  improved  by  increasing  it.  In  England 
pressure  variation  was  confined  to  2i  per  cent,  up  or  down, 
and  this  could  very  well  be  brought  down  to  1  per  cent. 

Mr.  Hunter  commented  on  the  standardised  size  of  h.t. 
oil  switches;  it  appeared  that  mechanical  methods  in  the 
mines  were  so  settled  that  attempts  at  improvement  were 
seldom  successful.  He  asked  whether  the  cam  profile  on  the 
stamps  had  been  altered  in  the  author's  experiments.  The 
paper  seemed  to  show  that  only  the  best  apparatus  shpuld  be 
used  for  large  powers. 

Mr.  Roger  Smith,  referring  to  the  question  of  measuring 
the  purchased  power,  said  the  value  of  the  accuracy  given  as 
3  per  cent,  was  some  nine  million  kw. -hours,  which  was  a 
large  amount.  When  there  were  three  meters  in  series,  it 
was  important  that  they  should  have  different  qualities  of 
erix)rs  so  that  they  cancelled  out.  He  asked  whether  this  was 
the  case  with  the  meter  types  used.  Was  there  much  differ- 
ence between  the  results  from  meter  calibration  on  site  and 
iu  the  laboratory,  and  what  was  the  usual  practice?  The 
design  of  slip  rings  in  induction  motors  was  the  weakest  part 
and  demanded  the  attention  of  manufacturers.  His  own 
exiierience  was  that  it  was  worth  while  to  u.se  contactors  for 
motors  of  smaller  powers.  He  asked  whether  iron  tube  resist- 
.'inces,  with  water  circulating  in  the  tubes,  had  been  tried. 

Dr.  Railing  said  he  had  discu,ssed  the  technical  features 
of  the  pajx-r  elsewhere,  but  as  regarded  the  author's  remarks 
on  the  relations  between  manufacturers  and  their  customers, 
he  agreed  that  no  doubt  the  fonner  hjd  sinned  in  the  past 
and  not  supplied  exactly  what  the  purchaser  wanted.  He 
thought,  however,  that  during  the  past  five  years  the  position 
had  quite  changed,  and  that  the  manufacturer  was  now  pre- 
pared to  meet  requirements. 

Mr.  Robert  Hammond  said  the  great  featm-e  of  the  cen- 
tralised supply  was  that  the  advantages  of  diversity  were 
obtained ;  this  was  not  realised  a  few  years  back.  The  paper 
showed  that  in  the  case  mentioned  there  were  142,300  h.p. 
of  motors  installed,  and  the  maximum  demand  was  only 
■17,000  KW.  He  had  been  confronted  some  years  back  with 
the  suggestion  that  the  winding  peaks  might  synchronise,  but 
there  were  69  winders  in  use  with  a  total  of  57,000  h.p.  in  this 
group  of  mines. 

Mr.  LI.  B.  .\tkinson  said  the  scheme  of  power  supply  in  this 
ca.se  emanated  from  the  consumer — the  Rand  mines  group — 
but  the  originators  did  not  succeed  in  convincing  the  mining 
people  that  the  proposition  was  good  enough  for  them  to  put 
their  money  into  it.  English  engineers  advised  against  the 
scheme  in  London,  because  it  was  thought  that  the  proposals 
favoured  the  consumer  too  much,  and  consequently  the  money 
was  found  on  the  Continent.  Another  point  was  the  possibly 
short  life  of  the  mines,  which  would  have  meant  writing  down 
the  capital  in.  say,  twenty  years:  but  the  mines  would 
probably  last  longer  than  that.  English  jjeople  were  prepared 
to  finance  the  scheme,  but  English  engineers  said  it  was  not 
g<xid   enough. 

Mr.  E.  .J.  Fox  said  this  explanation  was  quite  different  to 
that  usually  given  of  the  matters  referred  to.  He  always  under- 
stood that  German  financial  methods  enabled  them  to  find 
money  better  than  ourselves ;  the  only  money  found  by  them 
was  in  the  form  of  debentures,  and  they  reserved  to  themselves 
tlie  right  to  supply  plant.  He  thought  the  City  of  London  did 
find  all  the  capital,  but  others  got  the  plums. 

Mr.  J.  Hv  Eider,  in  his  reply,  said  that  with  good  generating 
plant  25  per  cent,  spare  was  sufficient:  the  troubles  referred 
to  in  the  paper  took  place  at  a  time  when  there  was  not  2-5 
per  cent.  .\s  regards  trouble  due  to  pressure  variation, 
momentary  fluctuations  were  not  referred  t<i.  but  times  when 
the  pressure  was  vei-y  high  or  low  for  many  hours:  the  motors 
often  t<iok  heavy  currents  for  considerable  Iteriods  and  ran 
hot.  Not  until  the  Power  Co.  excelled  the  limits  mentioned 
could  any  redress  be  obtained.  Now  that  the  control  system 
was  improve<l  the  three-phase  winder  was  perfectly  safe; 
there  was  a  little  greater  risk  if  the  supply  was  cut  off,  but 
it  could  be  counteracted  if  the  mechanical  brakes  were  in 
g(K)d  order.  No  braking  troubles  had  arisen  ■n-ith  hoists  which 
were    constructed   for  electric   working,   but  there  had  been 
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troublo  with  converted  hoists.  He  had  not  much  faith  in 
overwimliug  devices;  devices  which  took  control  out  of  the 
hands  of  the  driver  brought  trouble.  The  risk  of  overwinding, 
he  thought,  was  not  serious,  but  there  was  a  risk  of  starting 
in  the  wrong  direction,  and  such  cases  were  the  more  fre- 
quent. The  high  heads  mentioned  for  centrifugal  pumps 
probably  did  not  represent  the  limit  of  the  pumps,  but  were 
very  near  the  limit  of  the  pipe  line.  No  particular  trouble 
had  axisen  with  insulation,  but  the  Rand  climate  was  very 
dry.  The  largest  winders,  of  4,000  h.p.,  were  of  the  Ward 
Leonard  type,  but  many  of  the  three-phase  winders  had 
single  motors  of  1,6(X)  h.p.  capacity.  It  must  not  be  imagined 
that  there  was  a  shortage  of  mine  ventilation  on  the  Rand, 
as  an  immense  amount  of  air  was  discharged  into  the  work- 
ings from  the  drills.  The  stamp  mill  was  exceedingly  simple 
and  robust — and  "  efficiency,"  in  its  case,  meant  something 
that  would  not  stop.  As  regarded  the  metering  arrange- 
ments, each  meter  had  its  own  transformers,  and.  speaking 
generally,  there  was  no  very  great  difference  in  the  curves 
of  the  two  types  of  meters.  The  metering  was  one  of  the 
most  satisfact.ory  features  of  the  whole  supply,  and  it  waa 
very  seldom  that  any  question  arose  with  regard  to  it.  The 
advantage  of  the  contactor  control  was  the  easy  work  for  the 
drivers. 


MEASUREMENT    OF  WIRELESS    SIGNALS. 


A  GENERAL  meeting  of  the  Wireless  Society  of  Ijondon  was 
held  at  the  Institution  of  Electrical  Engineers  on  April  20th, 
when  Prof.  E.  W.  Marchant  dehvered  a  lecture  on  Methods 
of  Measurement  of  the  Strength  of  Wireless  Signals.  Dr. 
Marchant  said  that  the  Duddell-Taylor  formula  had  been 
found  consistent  with  subsequent  investigations,  and  Zen- 
neck's  theoretical  results  had  been  verified  by  Austin's  re- 
searches, but  though  these  and  similar  formula  were  useful 
in  giving  an  idea  of  the  order  of  magnitude  of  received  cur- 
rents to  be  expected,  it  was  the  considerable  fluctuations  in 
signal  strength  which  had  to  be  investigated,  and  this  could 
only  be  done  exi>erimentally.  Variations  of  th^  order  of  2  :  1 
were  commonly  observed  at  different  times  of  day  and  under 
different  weather  conditions  in  the  received  strength  of  signals 
which  w^ere  sent  out  by' constant  power.  In  seeking  to  make 
quantitative  measurements  on  the  strength  of  signals,  the 
first  essential  was  constant  conditions  in  the  receiving  aerial, 
which  should  be  of  standard,  easily  reproducible  form,  and  as 
free  as  possible  from  surrounding  obstacles.  The  resistance 
of  the  aerial  circuit  and  the  earth  connection  should  be  con- 
stant. He  had  found  a  water-pipe  earth  very  constant  in 
resistance  at  20  ohms.  The  ordinary  central-station  type  of 
earth  connection,  a  copper  plate  in  moist  ooke,  gave  good 
results,  and  there  was  under  construction  at  Liverpool  an 
"earth"  consisting  of  a  copper  strip  and  6  sq.  ft.  plate  laid 
in  a  sandstone  trench.  It  was  particularly  interesting  that 
this  sandstone  contained  10  per  cent,  moisture,  though  it  had 
been  covered  by  buildings  and  concrete  for  ten  years  past. 

The  most  obvious  method  of  measuring  signal  strength  was 
by  meaeuringthe  received  aerial  current  or  the  voltage  on  the 
receiving  circuit.  About  1  microwatt  was  available  on  the. 
Liverpool  antenna  (two  500-ft.  horizontal  wires  10  ft.  apart, 
at  a  height  of  150  ft.)  from  Paris,  and  these  signals  were  very 
powerful.  On  the  rectifying  principle  as  little  energy  as  250 
micro-microwatts  could  be  made  to  give  records.  The 
Einthoven  galvanometer  would  respond  to  1  micro-microwatt, 
but  it  was  a  costly  instrument,  and  some  simpler  and  more 
generally  accessible  apparatus  was  de-sirable.  The  Duddell 
thermo-ammeter  required  about  1  microwatt.  The  Wolf  hetero- 
static  system  gave  good  results;  thread  electrostatic  instruments 
had  not  yet  attainetl  much  success;  hot  wire  baiTetters  were  too 
easily  b^rnt  out  by  a  rush  of  current.  A  variable  condenser 
in  serie.s  with  the  aerial  was  extremely  convenient,  and  to 
reduce  trouble  from  atmospherics,  weak  coupling  should  be 
employed  and  an  inductive  leak  arranged  between  aerial  and 
earth;  such  a  leak  was  very  effective  and  did  not  interfere 
with  normal  working.  The  greater  selectivity  obtainable  by 
indirect  measurement  seeme<l  quite  to  outweigh  the  low-er 
efficiency ;  disturbance  by  atmospherics  and  other  signals  was 
eliminated.  Fleming's  arrangement  of  an  "artificial  aerial." 
so  that  an  inductance  could  be  connected  either  to  the  aerial 
or  to  an  inductance  and  capacity  corresponding  to  the  wave  to 
be  received,  was  very  convenient. 

As  regards  the  type  of  detector  to  be  used,  the  perikon 
crystal  type  (zincite-chalcopy rites)  in  conjunction  w-ith  a  sensi- 
tive galvanometer  had  been  found  best  at  Liverpool.  This 
detector  gave  better  and  more  constant  result.s  than  any  u.sing 
softer  crystals;  unfortunately  it  and  others  followed  a  square 
law,  and  so  were  in.sensitive  for  very  weak  signals.  The 
Fleming  valve,  having  nothing  to  go  wrong,  and  being  un- 
affected by  bad  atmospherics.  ap[x>ared  very  tempting  for 
measurement  work,  but  results  at  Liverpool  had  been  dis- 
appointing. An  auxiliary  voltage  was  generally  required  in 
the  dettx-tor  circuit  to  bring  the  valve  to  the  sensitive  part  of 
its  char.ictoristic.  On  trying  to  oliniinat.e  this  by  using  a 
U-carbon  filament  and  plate  electrode  only  1  mm.  apart,  it 
■was  found  that  the  sensitivity  of  the  valve  chanBe<l  consider- 
ably, but   not  definitely   (i.e.,   not  so  that  the   detector  was 


either  "right"  or  "wrong").  Several  recent  developments- 
of  the  audion  valve  gave  promising  results.  Magnetic  detec- 
tors were  hardly  sensitive  enough  for  measurements  on  very 
weak  signals,  and  one  would  not  expect  electrolytic  detectors- 
to  be  very  reliable  for  measurements.  The  present  tendency 
was  to  use  continuous  waves  for  long  wave-lengths,  generally 
in  conjunction  with  the  heterodyne  telephone  or  other  beat& 
receiver.  A  constant  local  current  of  high  frequency  was  then 
i-feQuu-ed  for  measurement  purposes.  Heterodyne  receivers^ 
were  nothing  like  so  efficient  on  spark  as  on  continuous  waves. 

The  Broca  galvanometer  u.sed  in  the  first  quantitative  work 
at  Liverpool  was  satisfactory  on  good,  sustained  signals,  and 
galvanometers  were  now  available  of  sensitivity  240  mm.  per 
micro-ampere,  and  period  0.1  second.  The  speaker's  experi- 
ence was  that  the  best  arrangement  yet  available  was  a  high- 
frequency  galvanometer  in  conjunction  with  a  crystal  detector. 
Mernbers  of  the  Society  should  take  up  the  question  of  per- 
fecting instruments  and  measuring  signal  strengths,  since 
this,  in  conjunction  with  meteorological  observations,  would 
do  more  than  anything  else  to  increase  our  knowledge  of  the 
conditions  affecting  wireless  transmission. 

Mr.  P.  R.  CouRSEY  said  that,  using  Fleming's  "artificial 
antenna "  method,  the  chief  difiiculty  was  to  measure  the 
current  in  that  circuit.  Damping  must  be  constant,  and 
should  be  the  sarne  in  the  receiving  and  auxiliary  circuit;  Dr. 
Marchant's  couphng  method  was  preferable  to  direct  connec 
tion.  An  alternating-current  buzzer  gave  very  steady  oscilla- 
tions, much  better  than  obtainable  working  on  its  own  con- 
tacts. It  was  pos.sible  to  select  Fleming  valves  which  gave 
maximum  sensitivity  on  zero  auxiliary  voltage.  Rectification 
was  much  more  perfect  with  a  cylindrical  than  with  a  plate 
electrode.  The  tone  wheel  should  be  one  of  the  best  receivers 
for  quantitative  work  with  continuous  waves.  With  it,  an 
Einthoven  galvanometer  could  be  got  swinging  slowly  so  that 
half  the  amplitude  of  swing  could  be  read  at  any  moment; 
on  moderately  damped  spark  waves  individual  readings  might 
be  possible.  When  using  a  telephone  in  serie.s  with  an 
Einthoven  galvanometer,  external  noises  often  produced  kicks 
and  vitiated  results. 

Mr.  W.  Duddell  .said  that  he  still  hoped  to  be  able  to  build 
an  electrostatic  r.m.s.  voltmeter  suitable"  for  measuring  aerial 
voltages.  Using  a  tiny  gold-leaf  electroscope,  it  was  possible 
to  read  signals  under  the  microscope. 


ELECTRICAL    SUPPLY   TRADE    IN    BRAZIL. 


Pernambuco  will  soon  be  one  of  the  best  fields  for  the  sale  of 
electrical  supplies,  as  well  as  many  other  hues,  in  South 
.America.  It  is  the  main  port  and  capital  of  the  great  sugar 
producing  State  of  the  same  name,  and  the  Pernambuco  Tram- 
ways and  Power  Co.  has  only  recently  inaugurated  the  first 
electric  railway  and  lighting  system  the  city  has  had. 

An  ."American  Government  report  recently  submitted  points 
out  that  the  city  has  under  construction  a  modern  power  bouse 
of  ferro-concrete  which  is  being  equipped  with  the  latest 
design  of  machinery  from  the  British  Westinghouse  Co.  Three 
1,00(>KW,  5U-cycle  6,U00-volt  turbo-generatt>r8  have  been  in- 
stalled, and  tile  foundation  for  a  fourth  is  being  prepared. 
The  boilers  and  boiler-room  equipment  were  furnished  by 
Babcock  and  Wilcox,  The  engine-room  and  switchboard 
equipment  are  British  Westinghouse,  and  the  wire  and  cables 
arc  also  Engli.sh.  The  street  railway  is  1  metre  gauge.  The 
company  has  110  cars— 70  single-truck  cars  from  the  Brill  Car 
Co.,  and  40  double-truck  cars  from  England. 

The  city  is  the  first  port  touched  by  the  large  lines  from  the 
Unitetl  States  and  Euroiw.  It  is  served  by  five  submarine 
cable.",  three  to  EuroiK",  one  to  the  north,  and  one  to  the 
south  of  Brazil.  Telegraph  lines  connect  the  city  with  the 
mast  important  towns  of  the  Stato,  and  a  wireless  station 
affords  communication  with  the  station  at  Fernando  do 
Noronha  (an  island  belonging  to  Peni.-uubuco  which  has  a 
long-range  station  and  is  of  great  service  to  the  large  liners). 
Throe  railroads  connect  the  city  with  the  principal  coast  towns 
and  the  extreme  western  part  of  the  State.  Construction  work 
in  the  docks  has  been  stopped  on  account  of  the  war,  as  most 
of  the  officials  were  French  and  have  returned  to  France.  \ 
complete  sewerage  svsteni  is  almost  c<iniplet<Hl.  The  centriil 
sewage  station  contains  three  electricjilly-driven  pump.s.  each 
of  the  capacitv  of  3(10  litres  per  second.  The  central  and  .sub- 
stations are  supplied  with  power  from  two  250-KW.  generators 
i)ought  in  France.  ^  ^    „ 

In  October.  1014,  the  Pernambuco  Tramways  and  Power 
Co.  bought  the  telephone  system  from  a  Brazilian  company. 
The  system  will  have  to  be  reconstruct<xi  from  the  switchboard 
t.)thesubscrib6r.  Tlic  present  plant  ison  the  earth-return  eys- 
t<>m  with  SOO  ti'lephones,  mostly  from  Sweden,  though  a  few 
are  from  England  and  France,  a  switchboard  from  (lertnany, 
iron  poles  from  England,  and  wire  from  the  Unite<l  States. 
It  will  require  a  1,200  drop  board,  1,000  telephones,  2.000  iron 
poles,  and  10  miles  of  cable  and  several  tons  of  wire  to  recon- 
struct the  svstem.  The  general  manager  of  the  Pernambuco 
Tramways  and  Power  Co,  will  have  charge  of  the  rebuilding, 
and  it  would  be  advisable  for  companies  intending  to  tender 
to  communicate  with  him.    It  is  to  be  hoped  that  firms  tender- 
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iojj  will  be  careful  t«  uLiut<?  on  just  what  the  manager  wishes 
rather  than  attempt  to  supply  other  goods,  as  has  happene<l 
iu  the  case  of  other  cities. 

The  prospects  for  the  sale  of  electrical  machinerj-  and  sup- 
plies in  Para  are  not  so  good  as  they  have  been,  but  there 
is  a  steady  demand  for  domestic  specialities  and  a  few  motors. 
Most  of  the  sales  are  being  effected  by  the  Para  Electric  Rail- 
way and  Lighting  Co.  (Ltd.),  which  is  making  a  special  effort 
to  get  as  much  apparatus  installed  as  possible  by  selling  at 
cost  and  allowing  long  credits.  The  company  has  had  three 
public  exhibitions,  which  have  resulted  in  the  sale  of  about 
i''2.(i00  worth  of  household  appliances,  and  the  sales  are  run- 
ning at  about  £300  per  month. 

Most  of  the  household  appliances  sold  and  on  hand  are 
.American  made,  and  as  they  have  been  properly  demonstrated 
the  public  appreciates  their  superiority,  and  buys  them  in 
preference  to  European  goods  which  are  selhng  at  a  lower 
price.  As  the  lighting  company  is  selling  at  cost  it  is  not 
advisable  for  American  manufacturers  to  sell  to  the  local 
dealere. 

The  Para  Electric  Railway  and  Lighting  Co.  (Ltd.),  incor- 
porated in  England,  with  a  board  of  English  directors,  and 
operated  by  J.  G.  White  &  Co.  (Ltd.),  of  London,  who  are 
the  engineers  and  purchasing  agents,  took  over  the  street  rail- 
way and  lighting  system  in  1906  and  has  built  up  a  modern 
installation.  l"he  company  has  material  on  the  ground  for 
the  extension  of  its  lines  as  soon  as  the  financial  conditions 
will  permit. 

The  cuiTent  for  the  lighting  system  is  supplied  at  2,200  volts 
through  H.T.  underground  cables  to  feeder  boxes,  thence  to  the 
aerial  lines,  from  which  it  is  stepped  down  by  single-phase. 
:;0-cycle,  oil-coolM  tian^formers  to  240  volts  for  power  and 
to  120  volts  for  lighting.  There  are  about  50  factories  operated 
by  electricity,  with  motors  varying  in  size  from  1  to  100  h.p. 

Tlie  present  price  for  current  for  lighting  is  2s.  Id.  per  kw.- 
hour,  and  for  domestic  appliances  3d.  per  KW.-hom\  Power 
prices  range  from  3d.  up.  according  to  the  quantity  consumed. 
The  company  has  on  hand  sufficient  material  to  last  one  year, 
with  the  exception  of  a  few^  minor  supplies  which  will  be 
handled  through  -J.  G.  White.  &  Co.,  Ltd..  of  London. 

Maceio  is  a  small  town  on  the  coast,  ISO  miles  north  of 
Bahia.  The  population  is  estimated  at  1-5,000.  The  power  and 
lighting  system  is  owned  by  J.  Ba.sto  &  Co.,  under  the  name 
of  Empreza  Luz  Electrica-  de  Maceio.  The  power  plant  con- 
sists of  three  Belliss  &  Morcom  high-speed  enclosed  type 
engines,  directly  connected  to  120-KW.  3-phase,  50-cycle.  2,200- 
volt  generators,  and  two  German  oil  engines  connected  to 
240-KW.,  600-volt  direct-current  generators.  The  generators, 
switchboard  and  instruments  are  from  the  Electrical  Con- 
struction Co.  The  firm  has  been  u.^ing  English  materials.  It 
furnishes  power,  however,  to  the  street  railways,  the  manager 
of  which  is  said  to  be  favoirrably  disposed  towards  American 
iinterials.  Th*>  electrii-  railway  was  started  in  June,  1914. 
There  are  12  miles  of  single-track  metre  garrge,  10  single-track 
cars,  12  trailers,  and  5  flat  cars.  All  the  equipment  rails, 
poles  and  wires  are  from  the  United  States,  and  are  giving 
■satisfaction.  Street  railway  supplies  will  be  considered 
liy  this  company  if  presented  by  letter  or  catalogue,  but  the 
lauizuage  used  should  be  Portuguese  or  French. 

The  town  of  Bahia  has  a  great  future  in  the  electrical  trade. 
There  are  two  railway  systems,  one  owned  by  the  city  and 
the  other  by  Guinle  &  Co.,  a  Brazilian  firm  which  owns  the 
.street  railways  in  Petropolis  and  Nichtheroy.  The  cit>'  owns 
the  lighting  system,  but  would  hke  to  dispose  of  it  if  a  fair 
offer  could  be  obtained.  Guinle  &  Co.  also  have  under 
construction  a  hydro-electric  installation  70  miles  from  the 
citv  calculated  to  furnish  .30.000  h.p.  in  a  dry  season,  but  it 
will  not  be  completed  for  at  least  two  years. 

There  is  a  good  onening  here  for  firms  that  will  enter  this 
market  with  a  full  line  of  electrical  and  general  machinery 
supplies,  hut  there  are  one  or  two  noints  that  will  have  to  be 
oliserved  if  much  trade  is  secured.  One  is  that  reasonable 
credit  should  be  allowed,  with  paper  as  security  on  which  the 
banks  of  the  United  States  would  loan  money.  This  is  the 
trethod  followed  by  the  German  firms  which  have  made  a 
.success  in  this  trade.  Another  is  that  an  American  firm 
doing  business  here  should  have  a  representative  on  the 
around,  who  can  exhibit  and  push  the  goods.  "I  called  on  a 
hardware  dealer  here  who  handles  a  small  line  of  electrical 
fixtures  from  Europe,"  says  an  American  Consul,  "  and  when 
I  tried  to  impress  upon  him  the  superior  quality  of  American 
goods  he  agreed  with  me,  but  said  the  fixtures  he  handled 
were  cheaper,  the  designs  were  more  popular,  and  the  goods 
were  hghter  in  weight,  an  irajxirtant  item  when  the  duty  is 
considered.  Tliese  coijsiderations  will  be  effective  as  long  as 
there  is  no  American  representative  of  a  fixture  manufac- 
turer here,  but  a  live  man  could  convince  the  people  of  the 
advisability  of  buying  the  best." 

It  is  also  important  for  the  American  firm  to  get  in  as  close 
t<  lich  with  the  actual  buying  public  as  possible.  The  manager 
fif  the  Ringer  sewing  m.ichine  branch  here  said  that  if  they 
did  not  have  an  organisation  of  branch  stores  throughout  the 
city  they  would  not  sell  one-fifth  of  the  machines  thev  do,  as 
the  people  want  to  trade  direct  with  the  company  and  do  not 
care  to  buy  from  an  agent.  The  expense  of  entering  this 
■market-  properly,  however,  is  more  than  most  average 
.\merican  houses  can  afford,  and  it  would  be  of  value  if  a 
number  of  manufacturers  could  combine  to  push  the  export 
trade. 

The  sale  of  electrical  machineiy  and  supplies  is  being  neg- 


lected in  Bahia,  because  of  the  tact  that  Guinle  &  Co.  are 
retiring  from  the  market.  This  firm  was  organised  by  Mr. 
Guinle  .some  years  ago  and  has  been  of  great  service  to  the 
Lfnited  States  in  placing  American  goods  on  the  market.  It 
was  the  agent  of  a  large  American  company  and  had  a  head 
office  in  Rio  and  branches  in  Sao  Paulo,  Petropolis,  Nictheroy, 
BoUo  Horizonte,  Bahia,  and  several  smaller  places. 

There  are  at  present  three  firms  carrying  a  small  line  of 
supplies,  85  per  cent,  of  which  are  made  in  the  United  States. 
The  only  European  house  here  has  no  stock  at  present.  It  is 
a  branch  of  a  Hamburg  fii-m  and  was  organised  through  the 
efforts  of  German  manufacturers,  who  own  the  stock  and 
control  the  company  through  the  Hamburg  office. 

The  firm  handles  the  goods  manufactured  by  the  stock- 
holders, and  only  Gei-man  manufacturers  are  allowed  to  pur- 
cha.se  stock.  The  local  manager  explained  the  system  upon 
which  the  firm  is  working,  and  by  which  it  has  been  able  to 
secm-e  most  of  the  contracts  for  materials  used  in  the  small 
in.stallations  in  the  interior  and  many  of  the  smaller  suppUes 
in  the  cities.  The  head  office  is  in  Rio,  with  branch  stores  in 
Sao  Paulo,  Santos,  Rio  Grande  do  Sul,  Porto  Alegre,  Bello, 
Horizonte,  and  Bahia,  and  in  each  place  the  firm  is  in  a 
position  to  handle  complete  installations  of  hydro-electric 
iiiachineiy,  street  railways,  lighting  systems,  cotton  mills, 
sawmills,  and  many  smaller  lines. 

With  this  organisation,  good  banking  facilities,  and  Gov- 
ernment co-operation,  the  firm  has  been  able  to  furnish  about 
75  per  cent,  of  the  materials  used  by  the  companies  not  con- 
trolled by  American  interests.  It  allows  credit  according  to 
the  amount  of  the  order,  and  the  interest  ranges  from  6  to  ■ 
8  per  cent.  If  the  manufacturer  does  not  want  to  carry  the 
customer  he  can  go  to  the  bank  and  discount  the  bOl",  but 
the  manager  says  that  in  most  ca.ses  the  bank  is  glad  to  get 
the  paper  without  a  discount. 

A  local  hardware  house  handles  a  small  line  of  fans,  wire, 
lamps,  fixtures  and  specialities  which  are  .American,  with  the 
exception  of  the  lamps  and  fixtures,  which  are  German.  The 
latter  are  made  of  cheaper  materials  and  the  fixtures  are 
more  ornamental  and  of  much  lighter  make.  The  manager 
says  the  fixture  trade  is  a  new  line  here,  and  the  people  have 
not  had  time  fe")  see  the  necessity  of  buying  the  best. 

The  LTnited  States  has  furnished  over  40  per  cent,  of  the 
electrical  machinery  and  .supplies  used  in  Brazil,  not  through 
any  concentrated  effort,  but  because  the  street  railway  and 
lightr-power  systems  in.  various  cities  are  under  the  manage- 
ment of  Americans. 


THE    LUBRICATION    OP    BALL   BEARINGS. 


By-  .\RTHUR  V.  PARR. 


The  more  general  use  of  ball  bearings  on  electric  motors  has 
brought  up  a  nmaber  of  questions  on  the  proper  means  of 
lubricating  them  :  "  Should  I  use  oil  or  grease  in  my  bail 
bearings?  "  "  What  kind  of  lubricant  should  I  use?  "  One 
user  of  ball-bearing  motors  stated  his  question  as  follows  :  "  I 
have  been  offered  two  grades  of  grease  for  use  on  the  ball 
bearings  of  my  machine.  To  me  these  two  greases  look  the 
same,  yet  one  costs  almost  twice  as  much  as  the  other.  How 
can  I  tell  a  good  grease?"  The  purpose  of  this  article  is  to 
answer  these  questions. 

It  should  be  recognised  at  the  outset  that  although  ball 
bearings  must  always  be  lubricated,  the  lubricant  in  a  ball 
bearing  performs  a  function  different  from  the  one  it  per- 
forms in  plain  bearings.  In  plain  bearings  the  lubricant  is 
used  to  keep  a  film  between  the  shaft  and  the  bearing  lining, 
and  this  film  must  be  maintained  constantly  in  order  to  pre- 
vent wear  and  heating.  The  purpose  of  a  lubricant  in  a  ball 
bearing,  however,  is  merely  to  preserve  the  highly  poUslied 
surfaces  of  the  balls  and  races.  The  balls  and  races  are 
always  in  point  contact,  which  necessarily  means  metal-to- 
nietal  contact.  As  a  general  principle,  it  might  be  stated  that 
any  lubricant  that  will  not  cause  rust  or  destroy  the  polished 
surfaces  of  the  balls  and  races,  and  that  will  properly  circulate 
through  the  bearing  and  lubricant  chamber,  will  be  satis- 
factory. 

To  preserve  the  highly  polished  surface  of  the  steel  balls 
and  races,  therefore,  the  lubricant  must  be  chemically 
neutral ;  that  is,  it  should  be  neither  acid  nor  alkaline.  A  good 
way  to  determine  whether  a  lubricant  is  either  acid  or  alkaline 
is  to  place  some  of  it  on  a  highly  polished  steel  surface  for  a 
time  and  then  compare  this  surface  with  that  of  a  similar 
sample  which  is  still  in  its  polished  condition.  If  the  finish 
has  been  at  all  attacked,  the  lubricant  is  not  desirable.  L^^se 
can  also  be  made  of  litmus  paper,  which  will  change  its  coloup 
to  pink  if  the  lubricant  is  acid  and  to  blue  if  the  lubricant  is 
alkaline. 

It  is  also  necessary  that  the  lubricant  should  not  undergo 
any  chemical  change  owing  to  heat  or  other  causes.  In  order 
to  guard  against  such  a  change,  it  is.  therefore,  usual  to 
employ  a  clean  mineral  oil  or  mineral  fat  of  best  quality. 
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It  is  also  essential  that  the  lubricant  should  not  contain 
any  solid  particles  which  would  cause  wear,  and  the  lubricant 
chamber  should  be  so  sealed  as  to  prevent  the  entrance  of 
dirt,  grit  or  other  foreign  substances  into  the  bearing.  It  is 
quite  a  usual  occui'rence  to  find  that  a  beaiing  wears  down 
owing  to  solid  particles  of  dust,  etc.,  having  found  their  way 
into  the  lubricant. 

Prom  the  above  statements  it  is  evident  that,  in  all  cases 
where  one  need  consider  only  the  actual  lubrication  of  the 
bearing,  a  clean,  thin  mineral  oil  can  be  used  with  advantage. 
The  greater  the  speed,  the  thinner  the  oil. 

On  the  other  hand,  in  those  cases  where  there  is  a  possi- 
bility of  risk  of  exposure  to  dust,  moisture  or  acids,  the  ball 
bearing  should  be  protected  by  means  of  a  solid  grease.  To 
ensure  proper  protection,  the  whole  housing  around  the  bear- 
ing should  be  filled  with  this  grease,  which  should  be  of  such 
composition  and  consistency  that  the  internal  friction  of  the 
lubricant  and  the  increase  in  temperature  which  may  result 
from  its  use  will  not  cause  it  to  become  fluid.  For  this  reason 
pure  mineral  greases,  such  as  vaseline,  will  often  be  found 
unsuitable,  as  they  usually  have  a  melting  point  of  86  deg. 
Pahr.,  and  when  melted  are  of  about  the  same  viscosity  as 
water. 

One  should,  therefore,  in  such  cases  select  a  solid  grease  of 
the  vei'y  be-st  quality — that  is,  it  must  have  the  lowest  pos- 
sible internal  friction  and,  above  all,  be  absolutely  neuti'al  so 
that  there  will  be  no  risk  of  its  attacking  the  polished  surfaces 
of  the  bearing.  Moreover,  it  should  not  contain  resin  or 
resin-forming  matter.  The  presence  of  any  large  quantity  of 
-resin  can  be  detected  by  the  smell. 

The  solid  grease  suitable  for  ball  bearings  should  contain 
about  90  per  cent,  of  mineral  fat. 

When  the  temperature  of  the  bearing  can  rise  to  140  deg. 
Fahr.  and  higher,  the  beaiing  should  be  lubricated  with  a 
thick  flowing  machine  or  cylinder  oil. 

For  vertical  shafts  where  no  special  an-angement  has  been 
made  for  reliable  lubrication  with  oil  it  is.  of  course,  necessary 
to  use  grease,  and  what  has  been  said  with  regard  to  the  use 
of  solid  grease  in  general,  of  course,  also  appHes  to  vertical 
mountings. 

Many  machine  manufacturers  who  use  ball  bearings  make  a 
practice  of  attaching  a  card  with  instructions  printed  thereon 
for  the  care  of  the  ball  bearings  on  the  machines.  These 
instructions  do  not  go  into  detail  at  all,  but  they  contain  an 
excellent  outline  of  the  solution  of  the  lubrication  problem, 
as  follows :  — 

"  To  renew  the  lubiicant  in  the  bearing,  remove  the  bearing 
cap,  clean  out  all  dry  or  caked  grease,  and  wash  out  with 
gasoline  or  kerosene.  Refill  with  a  clean,  fresh  lubricant, 
being  sure  that  the  bearing  and  bearing  housings  are  properly 
filled.  Keep  the  lubricating  and  drain  holes  of  the  housing 
closed  to  prevent  the  leakage  of  lubricant  or  the  entrance  of 
dirt. 

"  Nothing  but  the  purest  mineral  lubricant  should  be  used, 
as  any  acid,  grit,  rust,  etc.,  quickly  niins  the  highly  jx>li8hed 
surfaces  of  the  balls  and  races,  thereby  materially  shortening 
ithe  life  of  the  bearing." 


catalogues  sent  to  Canada  by  means  of  these  stamps,  whether 
they  proceed  direct  to  Canada  or  via  the  United  States. 

SWEDEN.— A  Royal  Decree  dated  March  12th  revokes  the 
Royal  Decree  dated  October  20ih,  and  provides  a  new  hst  of 
articles  the  exportation  of  which  is  prohibited.  Amongst  the 
articles  now  prohibited  are  the  foUow'ing  :  Wire  of  copper  and 
of  alloys  of  copper  with  zinc,  tin,  or  other  non-precious  metal, 
twisted  into  cords  or  cables  not  insulated ;  wire  of  copper  and 
of  alloys  of  copper  with  zinc,  tin,  or  other  non-precious  metal, 
also  electric  cables  or  lines  (a)  furnished  with  sheath  of  lead 
or  other  metal  with  or  without  armouring,  (b)  insulated  with 
rubber,  gutta-percha,  asbestos,  or  varnish,  or  in  any  other  way. 

SWITZERLAND. — Amongst  the  articles  whose  exportation 
has  recently  been  prohibited  are  the  following  :  Magnetos  for 
automobiles,  copper  ore,  lead  ore,  antimony  ore,  and  other 
crude  ore.    The  prohibition  takes  effect  as  from  .'\pril  7th. 


INDIAN    NOTES. 


[Prom  cub  Specul  Correspondent.] 


Kanchrapara  Eastern  Bengal  State  Railmay. — A  very  up-to- 
date  electric  power  house  has  recently  been  equipped  at 
Kanchrapara,  the  chief  loco  and  carriage  workshops  of  this 
State  railway.  The  scheme  was  designed  and  carried  out 
under  the  supervision  of  Mr.  A.  R.  Gundry,  the  electrical 
engineer  to  the  Kne.  Formerly  the  workshops  were  steam- 
driven,  now  the  drive  is  entirely  electric.  For  day  working 
the  generators  are  steam-driven,  and  for  night  loads,  mostly 
for  lighting  purposes,  the  generator  drive  is  by  Diesel  crude  oU 
engine,  manufactured  by  Messrs.  Mirrlees.  Bickerton  &  Day, 
Ltd.  The  entire  electrical  equipment  was  manufactured  by  the 
I<ancashire  Dynamo  Co.,  and  consists  of  generators,  balanceis, 
and  motors  for  shop  drive  and  various  other  purposes.  A  Rees 
Roturbo  condenser  and  boiler  feed-pump  has  also  been 
provided.  Some  of  the  high-tension  generating  plant  from 
the  Sara  Bridge  power-house  is  to  be  removed  to  Kanchrapara 
to  be  used  for  long-distance  transmission  to  Chitpore,  for 
pumping  pui-poses. 

Railway  Electrification. — Before  the  war  it  was  confidently 
hoped  that  Government  would  sanction  a  scheme  for  electrifi- 
cation of  the  State  Railway  suburban  linefi  from  Sealdah  to 
Barrackpore  and  Naihati;  but  in  all  probability  this  scheme 
will  be  hung  up  until  more  prosperous  days. 

Punjab  Electrical-  Inspector. — It  is  reported  that  Mr.  C.  C.  T. 
Eastgate,  a  well-known  Calcutta  electrical  engineer,  haa 
recently  be«n  apix>inted  to  this  post,  and  wUl  shortly  arrive 
in  India  from  England  to  take  up  his  new  appointment. 


rOREIGN    AND    COLONIAL    TARIFFS  ON 
ELECTRICAL    GOODS. 


BAHAMAS. — The  Government  of  the  Bahamas  has  recently 
nassed  an  Act  providing  for  a  surtax  of  10  per  cent,  to  be 
levied  on  the  amount  of  duty  payable  on  all  goods  imported 
into  the  Islands.  Tlie  Act,  which  came  into  force  on  March 
8th  last,  is  to  remain  in  force  for  one  year,  and  from  thence 
to  the  end  of  the  next  session  of  the  Legislature. 

SPAIN. — ^The  Spanish  Government  has  decided  to  prohibit 
the  exportation  to  foreign  countries  of  the  following  goods: 
Scrap-ii'on,  steel  and  other  metaLs,  aluminium,  tin  and  crude 
rubber  (natural  or  artificial),  and  similar  materials. 

RUSSIA. — The  Board  of  Trade  have  received  information 
from  Russia  to  the  elfect  that  a  Decree  was  published  on  .^pril 
11th  by  which  the  rates  of  the  Russian  General  Customs  Tariff 
for  European  Trade  are  increased  by  one  hundred  per  cent,  in 
respect  of  all  German,  Austio-Ilungarinn  and  Turkish  goods. 
and  on  goixls  imported  into  Uus.sia  iiiUw  passing  in  transit 
through  Germany,  .\ustria-Ihiugary  or  l^lrkcy.  Enemy  goods 
which  were  free  of  duty  under  the  Tariff  are  subjected  to  a. 
special  tariff,  which  is  np|Kmde<l  tq  the  Decree.  In  virtue  of 
the  same  Decree  certificates  of  oiigin  "for  foreign  goods  im- 
portiid  into  Ru.ssia  will  be  required  frouj  the  date  of  the 
receipt  of  the  text  of  the  Decree  by  the  various  Rus.sian  Cus- 
tom houses.  A  Bummaiy  of  the  very  detailed  regidntions  con- 
tained in  the  Decree  is  iseing  forw.aided,  and  further  informa- 
tion as  to  these  will  be  given  in  due  course. 

CANADA. — Permission  has  now  been  given  by  the  Post- 
master-General of  the  United  States  for  the  use  of  Canadiim 
Gustoms  duty  stamjxs  on  advertising  matter  for  Canada,  pro- 
vided the  stamps  are  affixed  on  the  reverse  side  of  the  package. 
It   will,   therefore,   now  be   possible  to  prepay    the  duty    on 


Electrolytic  Manufacture  of  Sodium.— The  apparatus 

u8p4  to  manufacture  eodium  induBtrially  resembles  the  Castner 
cell ;  it  has  a  conical  base  ia  which  iron  and  other  imparitiis 
collect,  and  a  cylindrical  cathode  and  narrow  ring:  anode  are  placed 
close  together,  eo  that  only  4  i  to  5  volts  are  required  per  cell. 
According  to  a  detailed  paper  on  the  subject  by  B.  Neumann  and 
S.  Giertsen  (abstracted  in  La  lU'ni,-  EU-ctriqn,-'),  it  is  best  to 
employ  a  large  number  of  small  cells,  each  holding  165  lb.  of 
molten  soda  and  consuming  1,200  amperes.  The  caustic  soda  is 
melted  in  caat-iron  pots  and  poured  into  the  electrolytic  cells  when 
Btarting  work,  and  from  time  to  time  during  operation.  The  dis- 
tance between  the  electrodes  is  regulated  to  maintain  a  suitable 
temperature,  which  is  not  generally  measured.  The  cathode  is 
not  cooled  artificially,  and  the  whole  question  of  temperature  regu- 
lation seems  to  ba  left  to  the  discretion  and  crude  devices  of  the 
operators.  The  bell  cover  dips  2  or  3  in.  into  the  bath,  and  sodium 
is  collected  only  at  long  intervalp.  The  molten  soda  is  rarely 
anhydrous,  hence  considerable  foaming  occurs  and  hydrogen 
collects  and  burns  beneath  the  cover  ;  explosions  are  of  frequent 
occurrence.  According  to  the  impurity  of  the  caustic  soda,  the  bath 
becomes  black  and  frothy,  and  needs  renewing  every  two  or  three 
weeks  ;  if  the  soda  contains  silica,  hard  crusts  form  in  the  cover. 
I'rom  time  to  time  the  sodium  formed  is  freed  from  soda,  cast  in 
iron  moulds  and  stored  in  petrol  or  parallin.  The  mean  current 
efficiency  in  industrial  working  hardly  reaches  10  per  cent.,  and  is 
more  often  only  30  per  cent.  On  the  basis  of  40  per  cent,  current 
efficiency  and  5  volts  per  cell,  the  energy  consumption  is  14'.".  KW.- 
hours  per  kg.,  i.e.,  •'■O  Kw.-hours  per  lb. 

Russian  Patents. — A  Decree,  to  which  assent  was 
given  on  March  Gth,  supplements  the  existing  laws  and  regulations 
with  regard  to  patents,  with  a  view  to  enforcing  certain  restric- 
tions on  enemy  subjects.  I'nder  the  provisions  of  this  Decree, 
patents  for  industrial  inventions  or  improvements  will  not  be 
granted  to  subjects  of  countries  at  war  with  Rossia,  and  procedure 
in  connection  with  such  applications  already  received  is  suspended. 
Patents  of  concern  to  the  national  defences  and  belonginz  to  enemy 
subjects  become  the  property  of  the  State  without  compensation. 
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NEW    PATENTS    APPLIED    FOR.     1915. 

(NOT    VET    PUBLISHED.. 

Comoili-d  expressly  for  ihi?  journal  by  MrssRS.  \V.  P.  Thompson  &  Co., 
tlectrica!  Paieni  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford. 


5,4S6.  "  Methods  of  and  means  for  controlling  alternating  currents." 
British  THOMSoN-HotSTON  Co.,  Ltd.  April  12th.  (General  Electric  Co., 
United  States.)  • 

5,4S9.     "  Dynamo-electric  machines."     E.  Rosenberg.    April  12th. 

5,5U.  "  Insulators,"  Akt.  Ges.  Brows,  Boveri  et  Gib.  April  12th.  (Con- 
vention  date.   April   2oth.   1914.  Germany. \      (Complete.) 

5.513.     "  Miners"  elfctric  safety  lamps."     O.  Oloham.     April  12th. 

5,533.  "  Coin-freed  apparatus  for  testing  manual  strength  of  pull  and  elec- 
tric-circuit endurance."    \V.  Ri:ast.     April  13ih. 

5.554.  "  Electrical  measuring  instruments."  British  Westinchoijse  Elec- 
tric &  M.iNurAcruRisc  Co.,  Ltd.  April  13th.  (Convention  date,  April  15ih, 
1914.   United  States.)    (Complete.) 

5.556.  "  Sparking-plugs  and  the  like."  J.  A.  Ke.snkdy-McGregor.  April 
13th. 

5.557.  "  Electric  rectifiers  and  me'thods  of  operating  the  same."  British 
Thomson-Hol'Stox  Co.,  Ltd.  April  13th.  (General  Electric  Co.,  United 
States.) 

5,5^.  '*  Electric  sn-itchboards,  telephone-boards  and  the  like."  H.  B.  Pren- 
tice &  H.  Atlav.    April  13ih. 

5,591.  "  Svsten  for  the  generation  of  electric  currents."  C.  F.  Bemtez. 
April  14th.     (Addition  to  17,811/14.)     (Complete.) 

5,594.    "  Field  telephone  or  telegraph  wire  reel."    G.  Dod.    April  14th. 

5,596.  "  Electrical  relays."  J.  Savin  &  Automatic  Telephone  Manufactuk- 
INCJ  Co.,  Ltd.    April  14th. 

5.6(6.  "  Electric  signal  svstems  and  apparatus  for  use  in  mines  and  the 
like."    G.   Dearle  and  J,  DiViS  &  Son   (Derbv),  Ltd.    April  14th. 

5,623.  "  Electric  alarm  systems."  Siemens  &  Hai3kg  Akt.  Gbs.  April  14th. 
(Convention  date,   .^pril  16th,  1914.  Germany.)     (Complete.) 

5.62".  "  Brazing  material."  British  Thomson -Houston  Co.,  Ltd.  April 
14th.     (General  Electric  Co.,   United  States.) 

5.628.  *'  Electric  lamp  lock."    W.  G.  Rudd.    April  14th. 

5.629.  "  Telegraphy."  B.  L.  BoBRorr  &  Universal  Indicator  Co.  April 
14th.     (Complete.) 

5.630.  "  Mounting  of  electric  oscillators  for  submarine  signalling."  W.  J. 
Mellersh-Jackson.    April  14  h.     (Submarine  Signal  Co.,  United  States.) 

5.639.     "  Electrodes  for  arc  lamps."     F.   M.   Lewis.     April   14th. 

5.657.  "  Trolley-setting  guide  for  use  on  tramways."  J.  A.  Walshaw. 
April  15th. 

5,664.  '■  Metal  travs  or  supports  for  .carrying  electric  wires."  J.  H.  Collin. 
April  15th. 

5.672.  '•  Brushes  or  connections  for  magneto-electric  machines."  C.  C.  W, 
Simpson.     April  15th.     (Divided  application  on   19.784/14.     September   15th.) 

5.673.  "Contact-breakers  for  magneto-electric  machines."  C.  C.  W.  Simp- 
bon.      (Divided  application  on   19.784/14.     September  15th.)     April  15th. 

5,676.     *' .\ltern:iting-current   voltmeters."     H.   S.  Dran'SFIELd.     April  15th. 

5,684.  *'  Electric-discharge  controlling  devices  and  methods  of  operating 
•ame."  British  Thomson-Houston  Co.,  Ltd.  April  15th.  (General  Electric 
Co.,  United  States.) 

5,686.  •'  .Automatic  switching  apparatus  for  electrically-illuminated  signs 
and  the  like."  E.  Savoye.  April  15th.  (.Addition  to  823/16.  Convention  date, 
April  30th,   1914.  France.)      (Complete.) 

5,697,  "  Apparatus  for  recording  phonetic  sounds  transmitted  by  means  of 
a    telephone."     A.   E.    Lamkin.     April  15tli 

5,708.    "  Electro-magnetic  solenoids."     L.  B.  FarMiloe.     April  16th. 

5.717.  "  Electric  switches."  J.  H.  Tucker  &  J.  A.  Crabtree.  April  16th. 
(Divided  application  on  21,175/14.      Octobrr  19th.) 

5,723.    "  Magneto-electric  machines."    P.  .A..  Bentlbv.    April  16th. 

5,725  "  Electrical  apparatus  for  therapeutic  and  like  purposes."  G.  Vernon- 
Ward.      April  16th. 

5.726.  "  Electrical  apparatus  for  therapeutic  and  like  purposes."  G.  Vernon- 
Ward.       April    16th. 

5.727.  "  Means  for  attaching  electric  cables  or  conduits  to  switches  and  the 
like."    G.  Ellison  &  J.  Anderson.    April  16th. 

5.731.     *'  Portable  primary  batteries  or  cells."     C.   H.   Elliott.     April    16th. 

5.741.  "  Electrical  discharge  devices  and  methods  of  operating  the  S£ 
British  Thomson -Houston  Co.,  Ltd.  April  16th.  (General  Electric 
United  Slates.) 

5,753.  *'  Metliod  and  means  of  constructing  electrical  measuring  instru- 
ments."   M.  J.  E.  Tilnev  &  .'J.  C.  F.  Jensen.    April  17th. 

5.768.  "  Electric  lighting."  I.  Frankenburg  &  Sons,  Ltd.,  and  E.  Fleming. 
April  17th. 

5.783.  '*  Aerial  conductors  for  wireless  telegraphy."  Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  &  C.  S.  Franklin.    April  17th. 

5.784.  *'  Means  for  indicating  and  correcting  small  changes  in  the  speed  of 
a  machine."  Maroonj's  WIRELESS  TELEGRAPH  Co.,  Ltd.,  i  C.  S.  Franklin. 
April  17th. 

5,794.  "  Electric  arc  forming  device  for  use  in  electric  valves  or  rectifiers  or 
in  oscillation  generators."  EdiSon  &  SwiVN  United  Electric  Light  Co..  Ltd.. 
and   S.    R.  Mullasd.     April  17th. 
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191.3. 

28,183     Method  of  Oeteruininc  the  LociTios  or  RtDio-TELEciurHic  LioHt- 
UOLSES   CR  THE  LIKE.     A.  Blondel.     December  6th.      (December  7th,  1912.) 
2a,751     Electric  I.vcandesceni  Lamps.     V.    Terrv  &   E.  Terrv.     December 

24th.  ■  .  ■ 


X9X4. 

624.  P„.iiciivE  Devices  for  Dvnamo-eleciric  Motors.  G.  Ellison  anJ 
M.   R.  K     Mueller.     January  9th. 

4,941.    Electric  Heaters.     J.  R.  Ouain.     February  25th. 

6,.tS9.  Arra.sgemems  for  sending  Time  or  other  Signals  bv  Teiegraphv 
ox  Radio-ielegraphi-.      E.   Belin.     March  13th. 

6.430.  Di.sAMo-BLECTRic  Machikes  for  Starting  and  Lighting  Moiork;aks 
iSD  THE  LIKE.     A.  H.  Midgley  &  C.  A.  Vandervell.     March  13th. 

8.173.  Protection  of  Alternating-current  Electric  GiNKRAioRa.  British 
niomsoa-Houston  Co.,  F.  H.  Gough,  &  J.  Whitcher.     March  Slst. 


.  8,"17.  Electric  Regulatlsg  Devices.  British  Thomson-Houston  Co.,  D.  E. 
Jcwitt.     April  6th. 

9,134.  Electrically-controlled  Block  Svste.\is  for  Railways.  J.  Sayers,. 
W.  C.  Acfield,  G,  Salt,  &  B.  W.  Cooke.    April  11th. 

10,823.  Electro-magnetic  Apparatl-s  for  Controlling  Electric  Circuits. 
C.  P.  Wells.     May  2nd.     (July  9th,  1913.) 

12.721.  Electrical  Signalling  Apparatus.  W.  A.  Heves  &  L.  O.  Heyes. 
Ma>  23rd. 

13,524.  Automatic  SwiTaiiNc  Mechanisms,  more  particularlf  for  usb  ih 
connection  with  Telephone  S\-8TEhs.  Western  Electric  Co.  (F.  T.  Woodward' 
acting  for  Western  Electric  Co.).     June  3rd. 

17,326.  Electric  Incandesce.nt  Lamps.  I.  Langmuir.  (September  4th,  1913.) 
July  21st. 


lltra-Violet  R;iys   fioiii   the  Osc-illatiu»-  Spark. — 

The  quartz  encloeed  mercury  vapour  arc,  which  first  rendered 
practicable  the  application  of  ultra-violet  rays  to  such  services  as 
the  sterilisation  of  water,  has  now  a  rival  in  the  oscillatingr  spark 
which,  according  to  Prof.  J.  Ivjwalski,  of  Fribourgr,  forms  under 
certain  conditions  a  more  economical  source  of  ultra-violet  rays. 
Working-  on  an  industrial  scale  with  a  step-up  transformer  feeding 
the  oscillating  circuit  (.which  comprises  a  battery  of  condensers, 
self-induction  and  spark-gap  paralleled  across  the  condensers  and 
discharging  the  osciUating  circuit  at  intervals),  it  is  claimed  that 
water  sterilisation  requires  no  more  than  45  to  fO  watt-hours  per 
1,000  gallons  treated.  Laboratory  tests  show  from  200  to  400 
watt-hours  per  1,000  gallons  to  be  necessary  for  complete  sterilii 
sation,  but  water  treated  in  practice  is  less  infected  than  laboratory 
samples,  and  conditions  generally  are  more  favourable  to  rapid 
sterilisation.  The  wave-length  of  maximum  radiation  from  the 
oscUlating  spark  is  displaced  towards  the  ultra-violet  as  the 
amplitude  of  the  oscillating  current  is  increased  and  as  the  spark 
is  more  strongly  damped  (i.e.,  aa  the  energy  expenditure  in  the 
spark  increases).  In  order  to  increase  the  amplitude  of  the 
current,  the  capacity  of  the  osciUating  circuit  must  be  as  great 
and  the  inductance  as  small  as  possible.  There  is  a  risk,  how- 
ever, of  increasing  inductance  as  well,  if  it  be  sought  to  provide 
large  capacity  by  using  a  great  number  of  condensers.  There  is  a 
certain  value  of  \/  c  L  (corresponding  to  the  wave-length  of  current 
produced  in  the  oscillating  circuit)  which  should  not  be  exceeded 
for  best  radiation  efficiency.  The  material  of  the  electrodes  is  an 
important  factor  and  should  be  such  as  to  give  maximum  damp- 
ing. Ultra-violet  radiation  between  electrodes  of  invar,  aluminium, 
brass,  zinc  and  copper  is  found  to  be  proportional  to  the  numbers 
128,  9it,  85,  78  and  73.  The  frequency  of  sparking  is  also  important, 
the  ultra-violet  intensity  from  a  22-mm.  gap  between  invar  elec- 
trodes being  proportional  to  2,  16,  I'S  and  1*0  with  20,  30,  40  and 
50  sparks  per  second  respectively. 

The  percentage  distribution  of  radiation  horizontally  in  the 
direction  of  the  axis  of  a  110- volt  Heraeus  lamp,  operating  at 
90  volts,  3'1  amperes,  is  given  thus  : — Heat,  24  percent.  ;  visible, 
41  per  cent.  ;  ultra-violet,  35  per  cent.  ;  wave-length,  436-334, 
247  per  cent.  ;  334-275,  13  per  cent.  ;  275-233,  11-3  per  cent.  ;  233- 
223,  11  per  cent.  The  radiation  from  a  22-iKm.  invar  gap,  operated 
at  oO  sparks  per  second,  with  50'5  amperes  in  the  oscillating  circuit, 
is  analysed,  by  the  same  method,  as  follows  : — Heat,  22  per  cent.  ; 
visible,  IX  6  per  cent.  ;  ultra-violet,  6!i  4  per  cent.  These  figures 
show  the  osciUating  spark  to  be  70  per  cent,  richer  than  the 
mercury  arc  in  ultra-violet  radiations.  The  spark  gains  a  con- 
siderable initial  advantage  in  that  it  can  be  produced  directly  in 
the  water  to  be  treated,  without  the  necessity  for  the  quartz 
envelope  which  absorbs  up  to  20  per  cent,  of  the  ultra-violet 
radiations  from  a  high-pressure  mercury  arc,  and  those,  moreover, 
which  have  the  greatest  sterUising  value.  To  meet  industrial  re- 
quirements for  a  simple  instrument  determining  the  ultra-violet 
radiations  of  any  source,  Prof.  Kowalski  utilises  the  property 
possessed  by  ultra-violet  rays  of  decomposing  la  vuloee  (and  certain 
other  carbohydrates)  to  liberate  carbonic  oxide.  The  beam  to  be 
tested  is  simply  passed  through  the  windows  of  a  smaU  closed 
vessel  containing  lavulose  and  connected  to  a  mercury-filled 
capillary  tube  which  indicates  the  amount  of  gas  liberated,  and  so, 
subject  to  a  temperature  correction,  the  intensity  of  the  ultra- 
violet radiations. — La  Bevue  Electrique. 

Russian   Views  on  Mnnicipalisation. — At  a  recent 

meeting  (March  1 8th)  of  the  Imperial  Russian  Technical  Society, 
held  to  consider  the  proposed  purchase  of  the  electrical  concerns  of 
Petrograd  by  the  town,  to  which  reference  was  made  at  a  previous 
meeting,  the  majority  of  those  who  took  part  in  the  discussion 
spoke  emphatically  in  favour  of  the  mnnicipalisation  of  the 
Electrical  Trust.  Some,  however,  felt  compelled  to  point  out  that 
such  concerns  as  tramways  and  telephones,  run  by  towns,  often 
proved  to  be  untatisfactory  ;  some  involved  loss,  as  in  the  case  of 
gas  supply  ;  and,  generally,  they  did  not  efficiently  attain  their 
object  of  serving  the  interests  of  the  consumers  ;  whereas  gasworks- 
in  private  hands  yielded  good  profits.  One  of  the  speakers  speci- 
fically instanced  towns  where  the  electricity  was  already  munici- 
palised— Karkoff  and  Samara — where  the  position  was  very  unsatis- 
factory. Experts,  representatives  of  electrical  companies,  contested 
the  assertions  of  the  lecturer,  K.  Ya.  Zagorsky,  that  with  the 
adoption  of  turbo-generators  of  great  power,  production  would  be 
cheaper.  The  experience  of  one  company  had,  they  said,  demon- 
strated the  inaccuracy  of  that  opinion.  Another  speaker, 
analysing  the  figures  on  which  Prof.  Wolf  concluded  that  the 
price  of  energy  could  be  much  reduced,  said  it  was  impossible. 
The  town  would  gain  nothing,  and  the  concern  would  yield  too 
little  profit.  It  were  better  to  try  to  reduce  the  rates  of  existing 
companies.  The  discussion  became  heated,  and  lasted  till  midnight, 
when  the  meeting  stood  adjourned. 
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In  the  early  days  of  the  war,  when  the  production  of  war 
requirements  for  ourselves  and  our  Allies  was  not  engrossing 
the  attention  -of  between  two  and  three  thousand  British 
factories,  and  when  the  closing  of  the  Home  and  overseas 
markets  to  German  manufactures  possessed  more  of  novelty 
than  it  does  now,  there  was  a  considerable  liveliness  in 
agitations  for  the  formulation  of  a  future  trade  policy 
which  should  appropriately  express  our  natiotal  determi- 
nation to  be  more  independent  of  Germany.  In  the  intertsts 
of  manufacturers  who  were  perplexed  as  to  whether  it  would 
prove  worth  while  to  commit  themselves  to  capital  expendi- 
ture for  the  production  of  new  lines,  we  ourselves  expressed 
the  hope  that  the  Government  would  see  fit  to  appoint 
a  Commission  to  report  on  certain  aspects  of  the  new 
situation.  Though  we  do  not  find  it  necessary  to  with- 
draw from  the  position  that  we  then  assumed, 
we  have  to  recognise  that  as  the  months  have  passed  by, 
the  trade  war  agitation  in  these  islands  at  least  has  become 
much  subdued.  The  lull  is  in  all  probability  only  temporary 
and  at  a  later  date  the  movement  will  doubtless  gather  even 
greater  force  than  characterised  it  a  few  months  ago.  That 
there  should  be  this  comparative  pause  is  most  natural  and 
reasonable  when  we  consider  the  unparalleled  extent  of  the 
struggle  in  which  we  are  engaged,  and  the  strange  and  tragic 
experiences  through  which  we  are  passing. 

The  determination  to  crush  Prussian  militarism  is  as 
strong  as  ever  in  the  mind  and  heart  of  Britain,  and  we 
with  France  and  Russia,  Belgium  and  Serbia,  are  paying 
the  huge  and  inevitable  price,  and  while  we  are  so  strenuously 
engaged  with  this  and  all  the  thousand  things  that  it  means, 
touching  our  lives  on  every  side,  we  can  hardly  expect  to 
gain  an  attentive  and  sympathetic  ear  either  from  legislators 
or  from  the  common  people  for  matters  appertaining  to 
future  trade,  however  vital  they  may  see:n  to  us. 

There  are  very  many  things  that  we  should  like  to  see 
the  Government  do  to  assist  the  British  manufacturer  to  put 
up  a  more  successful  light  against  the  German  industrial 
and  trading  systems,  and  probably  one  or  two  more  special 
war-time  Committees  will  be  added  to  the  ;!0  or  10  that 
have  already  been  appointed,  which  will  have  such 
matters  expressly  relegated  to  them.  But  it  seems  that 
it  must  of  necessity  be  a  long  time  before  this  present 
or  any  other  Government  will  be  able  to  formulate  an 
after-the-war  trade  policy  for  the  I'nited  Kingdom,  for  it 
must  in  a  large  measure  be  affected  by  the  course  things 
take  both  in  the  remaining  period  of  hostilities  and  in  the 
complicated  and  lengthy  negotiations  which  will  settle  the 
terms  of  permanent  peace.  , 

It  becomes  more  and  more  obvious  as  we  study  the  pro- 
blems of  peace,  even  as  superficially  as  is  pDssible  at  this 
date,  that  that  stage  of  this  world  contlagration  will  be 
only  slightly  less  ditticult  than  are  our  vast  and  unprece- 
dented Naval  and  Military  operations.  -Vnd  who  can  say 
what  will  be  the  nature  of  ([ueslions  then  arising  which 
shall  affect  our  future  trading  relations  with  the  millioLs  of 
people  who  will  remain  in  what  we  now  know  as  the  German 
[G41]  C 
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and  Austrian  Empires  ;-  Notwithstanding  all  the  obscurity 
in  which  such  matters  are  necessarily  involved  at  present, 
there  is  undoubtedly  deep  down  in  the  British  breast  a  fixed 
determination  that  German  manufactures  shall  never  have 
the  place  here  in  the  future  that  they  have  oscupied  in  the 
past.  Already  measures  have  been  taken,  under  the  com- 
pulsion exerted  by  the  closing  of  the  market  to  enemy  goods, 
and  because  of  the  more  favourable  opportunities  that  the 
sime  circumstance  has  afforded  us,  which  will  go  some  way 
toward  enabling  British  works  to  carry  that  determination 
into  effect  when  trading  relations,  on  whatever  basis  may  be 
ordained,  are  resumed  between  the  industrial  nations  of 
Europe.  Every  month  that  the  war  is  prolonged  and  the 
British  Xavy  prevents  enemy  countries  exporting  manu- 
factured goods,  the  position  of  Teutonic  export  trade 
becomes  weaker,  and  the  task  of  its  ultimate  recovery  is 
made  more  difficult.  Meanwhile,  we  shall  go  on  exporting 
as  energetically  as  the  Government  war  demands  will  permit, 
and  the  information  and  organisation  of  the  Board  of  Trade 
will  continue  to  bs  placed  at  our  disposal.  May  we  hope 
that  in  readiness  for  whatever  may  be  the  new  state  of 
things  when  hostilities  cease,  the  Board  of  Trade's  recent 
activities  will  be  carried  a  step  or  two  further  r  TVe  trust 
that  Mr.  Ranciman  will  recognise  the  need  that  exists  for  a 
measure  of  modernisation  and  organisation  with  certain  supple- 
mentary alterations  making  for  greater  efficiency  and  useful- 
ness, supposing  that  he  cannot  see  his  way  to  adopt 
the  proposals  that  are  being  again  advanced  in  some  of 
the  more  ambitious  schemes  that  have  been  put  before  him 
by  critics  and  advisers. 

Whatever  may  be  our  views  in  regard  to  the  adoption 
of  a  new  trade  policy  for  the  United  Kingdom,  it  is  clear 
that  our  blood  relations  in  the  Colonies  are  freer  than  we  are 
from  some  of  the  hampering  influences.  It  has  been  already 
stated  that  the  Colonies  will  be  taken  fully  into  consultation 
whenever  the  happy  but  difficult  days  of  peace  deliberations 
arrive.  It  will  be  but  reasonable,  too,  that  they  be  allowed  to 
have  a  voice  in  the  formulation  of  a  future  British  world 
trade  policy.  They  have  given  to  the  Mother  Country,  to 
the  Empire,  to  the  general  cause  of  Civilizition,  of  their  best 
in  both  blood  and  treasure,  and  they  have  ?.  pretty  clear  idea  of 
the  need  for  a  strong  policy  for  the  future  so  that  no  repetition 
of  these  terrible  experiences  shall  be  possible.  And  from 
what  we  have  read  of  Colonial  newspaper  and  other  comment, 
in  regard  to  no  other  aspect  of  the  situation  are  they  so  deter- 
mined as  in  relation  to  the  prevention  of  future  Teutonic  com- 
mercial supremacy  in  their  lands.  We  receive  letters  from  Aus- 
tralia with  envelopes  bearing  the  legend  :  "  Don't,  let  German 
goods  in  after  the  War  !  "  "  Why  should  Germans  have  a 
Vote  in  this  country  ?  "  This  attitude  is  also  reflected  in 
letters  in  the  Australian  Press  where  public  men  write  : 
"  Unless  we  frame  an  after-the-war  policy,  which  does  not 
include  the  German  and  his  friends,  we  are  going  to  have 
some  pretty  strenuous  times  in  Australia  during  the  next 
few  years."  "  Immediately  the  war  is  over,  Germany 
will  endeavour,  at  all  costs,  to  recapture  her  lost 
foreign  trade,  and  we  may  reasonably  expect  she  will 
flood  the  world  with  low-priced  German  goods.  What 
sacrifices  will  she  not  make  in  order  to  undersell 
her  opponents,  and  once  again  gain  access  to  foreign 
markets  ? "'  Thinking  in  this  strain,  it  is  small  wonder 
that  some  authorities  there  who  have  British  interests 
at  heart  hold  that  this  menace  constitutes  a  grave 
danger  to  Australia,  and  are  asking  for  the  strongest  possible 
policy  to  be  adopted.  Of  course,  the  Colonies  are  freer  from 
restriction  than  we  are  in  dealing  with  import  trade,  and  in 
whatever  measures  they  see  fit  to  introduce  they  will  be  but 
consistently  following  along  the  preferential  lines  that  they 
have  hitherto  adopted.  Here,  of  course,  the  position  is  not 
so  easily  bandied,  where  departure  from  principle  or  long 
approve!  policy  is  involved.  But  we  shall  be  wise  if  in  the 
Home  Country  we  keep  ourselves  fully  informed  as  to  the 
attitude  of  the  Colonial  mind,  and  the  thoroughness  which 
they  desire  to  adopt  in  excluding  the  enemy  from  trading 
operations  in  their  lands  in  future.  (Jnly  this  week  we 
have  received  from  an  esteemed  correspondent  in  Victoria 
a  piece  of  news  which  shows  which  way  the  wind  is 
blowing.  Failing  ability  to  completely  exc'ude  German 
or  Austrian  goods,  they  will  make  it  as  difficult  as  possible 
for  them  to  compete  with  British-made  manufactures.     To 


that  end  the  Berwick  Shire  Council  on  March  22nd  unani- 
mously carried  the  following  resolution  :  — 

That  the  Council  circularise  all  municipalities,  inviting  their 
co-operation  in  urgringf  the  Government  to  place  a  duty  of  50  per 
cent,  on  all  German  goods  imported,  and  all  goods  of  German 
manufacture  that  might  be  made  in  other  countries  after  the  war. 

We  quote  this  as  an  illustration  of  the  Australian  trade 
agitation  that  is  spreading  ;  all  the  municipalities  in  Victoria, 
at  least,  are  being  approached.  The  importance  of  the  matter 
to  our  readers  lies  in  the  fact  that  Germany  has  in  the  past 
had  so  strong  a  position  in  the  Australian  electrical  field, 
and  Australians,  in  adopting  this  British  trade  policy,  are 
anxious  to  have  the  fullest  possible  co-operation  and  support 
from  our  manufacturers  in  the  United  Kingdom. 


Lead. 


There  has  been  an  irregular  and 
weaker  tendency  observable  lately  in 
lead.  The  restraint  which  has  been  put  upon  export  trade 
has  had  a  notable  influence  in  reducing  the  premium  upon 
early  deliveries,  and  has  thus  brought  about  much  healthier 
fundamental  conditions,  while  the  reduction  in  price  will 
eventually  stimulate  buying.  Prompt  lead" at  one  time  sold 
down  to  about  £20  10s.,  but  the  fall  to  this  level  was 
brief,  for  at  the  reduced  prices  the  metal  looked  cheap,  and 
buyers  came  forward  in  large  numbers  to  take  advantage 
of  their  opportunities,  a  large  business  being  done,  particu- 
larly by  France,  while  speculators  have  displayed  increased 
activity.  At  the  same  time  export  business  is  much 
restricted,  and  the  recent  closing  of  navigation  with  Holland 
put  a  further  obstacle  in  the  way  of  shippers  of  lead. 
Now  that  communication  with  Holland  has  been  reopened, 
it  is  probable  that  fair  quantities  of  lead  may  be  shipped 
there  from  here,  while  export  demands  are  likely  to  undergo 
considerable  expansion  from  other  quarters.  From  time  to 
time  considerable  business  has  been  done  for  shipment  to 
Russia,  but  there  are  still  difficulties  in  the  way  of  obtaining 
shipping  permits,  and  there  is  a  decided  abundance  of  lead 
available  for  early  delivery. 

While  the  United  States  has  not  been  exactly  pressing 
lead,  there  are  indications  that  considerable  quantities 
are  available  acrois  the  Atlantic,  and  at  any  improved 
level  of  prices  it  is  thought  that  sellers  in  America  will 
again  display  more  interest  in  the  European  position.  As 
regards  the  home  trade,  activities  have  been  rather  in  a  state 
of  suspense,  but  there  seems  to  be  some  small  indication  of 
an  improvement  in  demand,  though  general  trade  can  hardly 
assume  anything  like  normal  proportions  in  these  days  of 
almost  universal  warfare. 

There  can  hardly  be  much  reduction  from  the  current 
level  of  prices,  though  temporary  fluctuations  are  to  be 
expected.  The  general  trend  of  sentiment  seems  now  to 
be  slightly  in  favour  of  higher  prices.  It  must  be  borne 
in  mind  that  the  authorities  are  determined  as  far  as  possible 
to  prevent  any  undue  appreciation  in  the  price  of  early 
over  distant  deliveries.  There  is  no  doubt  that  they  would 
have  no  hesitation  whatever  in  enforcing  an  entire  cessation 
of  shipments  from  this  country,  if  circumstances  appeared  to 
justify  the  taking  up  of  such  a  position.  The  world's  re- 
quirements are  exceedingly  heavy  and  practically  confined, 
of  course,  to  the  production  of  war  munitions,  hence  the 
integrity  of  the  British  market  so  far  as  national  require- 
ments here  are  concerned  becomes  a  matter  of  vital  import- 
ance. Under  no  circumstances  will  any  outside  consideration 
be  permitted  to  interfere  with  this  necessity. 

The  position  in  the  United  Stales  has  varied  but  little,  the 
conditions  being  regarded  as  intrinsically  sound,  and  «ry  little 
interest  has  been  taken  in  the  movements  notified  from  the 
London  market.  The  home  trade  demand  across  the 
Atlantic  is  rather  poor,  but  this  is  bound  to  improve  owing 
to  the  large  ammunition  orders  which  are  being  executed 
for  the  allied  Powers,  and  independent  producers  are  so  well 
sold  up  that  they  are  not  offering  metal  for  anything  earlier 
than  June  shipment.  It  is  commented  upon  as  very  curious 
that  the  war  should  so  far  have  had  but  a  trifling  effect 
upon  lead  prices,  while  it  has  quadrupled  the  price  of 
antimony,  trebled  the  price  of  spelter,  and  added  about 
50  per  cent,  to  the  price  of  copper. 
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The  Kenotron. 


We  have  often  remarked  upon  the 
importance  of  scientific  research,  and  the 
illimitable  field  which  still  remains  open  to  investigators, 
and  recent  developments  have  emphasised  these  points. 
Vofortunately,  they  seem  to  be  more  fully  realised  abroad 
than  at  home. 

Iq  the  early  days,  when  electrical  discoveries  could  be 
made  with  simple  apparatus  and  scanty  resources,  this 
country  led  the  world  in  scientific  progress.  At  a  later 
date,  while  our  manufacturers  were  busily  cultivating  the 
industrial— and,  alas  1  the  financial— fields  thus  thrown 
open  to  them,  the  Germans,  with  their  keen  appreciation  of 
the  value  of  science  to  industry,  forged  ahead,  but  were 
always  handicapped  by  their  deficiencies  on  the  practical 
side.  The  United  States,  while  fertile  in  ideas,  and  quick 
to  grasp  the  commercial  possibilities  of  a  new  invention, 
erred  like  ourselves  in  uudervaluing  scientific  research,  but 
not  many  years  ago  the  General  Electric  Co.  awoke  to  a  realisa- 
tion of  the  facts,  and  established  at  immense  cost  a  special 
boratory  for  research,  which  was  equipped  with  apparatus 
ad  li.hHum,  and  a  staff  of  investigators  of  the  highest  ability. 
Thanks  to  the  admirable  combination  of  commercial  acumeu 
with  scientific  insight,  the  result  has  been  the  evolution  of 
a  series  of  inventions  of  the  highest  importance  to  mankind, 
of  whic'i  the  laboratory  may  be  justly  proud.  Foremost 
amongst  these  are  drawn  tungsten  wire,  the  nitrogen-filled 
lamp,  and  the  Coolidge  X-ray  tube  ;  but  the  laboratory  is 
not  content  with  working  on  narrow  lines  towards  set  objects 
such  as  these  ;  its  scope  is  far  wider— and  the  fruits  of  its 
labours  have  been,  and  no  doubt  will  be,  correspondingly  rich 
and  abundant. 

The  staff  of  resjarchers  sets  to  work  to  find  out  all  that 
can  be  discovered  in  a  particular  field,  and  accomplishes  its 
task  with  skill  and  thoroughness  that  compel  our  admiration  ; 
and  when  the  facts  have  been  discovered  and  principles 
deduced  from  them,  the  way  is  clear  to  turn  them  to  some 
practical  use.  Nor  do  th?  investigators  neglect  to  avail 
themselves  of  the  fruits  of  the  work  of  others  in  kindred 
fiel''s ;  and  thus  it  i?  that  the  "Kenotron"  has  been 
brought  into  e.xisteice. 

Starting  with  the  "  Eiison  effect  "  as  basis,  from  which 
Dr.  Fleming  had  developed  the  "  valve  "  so  useful  in  wire- 
less telegraphy,  the  investigators  brought  to  bear  upon  this' 
embryo  rectifier  the  powerful  resources  of  the  Research 
Laboratory.  They  had  at  command  unrivalled  facilities  for 
the  production  of  vacua  of  a  degree  hitherto  unattainable — 
be  it  noted  that  they  employed  the  (iaede  pump,  which 
drags  out;  the  individual  molecules  of  air — and  by  this 
means  they  found  out  the  cause  of  the  erratic  behaviour  of 
the  valve  previously  observed,  and  reduced  the  phenomena 
to  order  and  discipline,  so  that  they  could  be  reproduced  at 
will.  In  this  work  they  had  the  l)9nefit  of  the  scientific 
work  of  an  Englishman,  G.  W.  Richardson,  who  had  covered 
a  good  deal  of  the  ground.  In  the  end  they  produced  an 
instrument  subject  to  perfectly  definite  laws,  and  having  an 
extremely  high  efficiency  ;  it  is  true  that  at  i)resent  it  has 
been  constructed  only  for  small  currents,  but  it  deals  with 
enormous  voltages  —100,000  to  200,000  volts  — and  already 
a  single  kenotron  can  rectify  10  Kw.  The  device  is  as  yet  in 
its  infancy,  but,  as  Dr.  Dushman  points  out,  it  offers  great 
posrfibi  ities. 

The  most  striking  feature  of  this  new  instrument  is  the 
fact  that  it  depends  for  its  operation  upon  the  discharge 
of  a  stream  of  electrons  from  a  heated  body  in  an  almost 
perfect  vacuum,  under  the  influence  of  an  applied  potential 
difference— a  discharge  which  is  unidirectional.  It  utilises 
the  fundamental  principles  of  electric  How,  as  now  under- 
stood, and  at  the  same  time  affords  a  singularly  convincing 
demonstration  of  the  truth  of  the  theory  itself.  The  current 
is  conveyec]  through  empty  space  by  particles  of  negati\e  elec- 
tricity, each  is'odth  of  the  mass  of  an  atom  of  hydrogen. 
Sorely  the  thought  of  that  swarm  of  infinitesimal  particles 
hurrying  to  do  our  bidding  should  inspire  us  with  hope  for 
the  future  unravelling  of  the  mystery  of  the  ethee,  and  the 
unlocking  of  the  secrets  of  the  energy  contained  in  the 
molecules  of  matter. 


THE    NATIONAL   ELECTRICAL    CODE 
REVISED. 


By   FRA.NK   BROADBENT,  M.I.E.E. 


The  National  Electrical  Code,  which  is  the  American 
equivalent  to  our  Institution  and  other  Rules  relating  to 
electrical  installations,  has  just  undergone  its  biennial 
revision.  As  was  pointed  out  recently  in  these  columns  (') 
the  Code  is  rendered  unnecessarily  bulky  by  the  inclusion 
of  detailed  specifications  relating  to  the  manufacture  and 
testing  of  cables  and  apparatus,  regulations  which  do  not 
very  greatly  concern  the  wireman  or  contractor  working 
under  the  National  Code,  inasmuch  as  his  responsibility 
ends  by  specifying  in  his  orders  to  the  manufacturer  that 
the  material  must  have  received  the  official  approval  of  the 
National  Board  of  Fire  Underwriters. 

It  is,  therefore,  interesting  to  note  that  it  is  now  pro- 
posed to  omit  these  detailed  specifications  from  the  Code, 
and  to  include  only  skeleton  outlines  of  the  requirements. 
The  manufacturing  specifications  referred  to  will  be  published 
separately  and  will,  therefore,  be  available  for  those  whom 
they  particularly  concern. 

The  method  of  revision  of  the  National  Code  differs 
somewhat  from  that  adopted  by  our  own  Institution,  where 
the  regular  practice  is  to  appoint  a  Revision  Committee, 
which  has  power  to  consult  interested  parties  or  experts  in 
the  various  branches  of  installation  work,  and,  having  come 
to  a  decision,  the  Committee  has  power  to  make  such 
revisions  as  it  may  consider  necessary  or  desirable. 

In  America  the  opposite  course  is  adopted  ;  the  Committee 
first  of  all  revises  the  rules,  and  then  a  public  meeting  is 
called  to  vote  upon  the  details  of  the  proposed  revision.  If 
such  a  practice  were  adopted  here,  it  is  doubtful  if  half-a- 
dozen  persons  besides  the  members  of  the  Revision  Com- 
mittee would  think  it  worth  while  to  attend  at  the 
Institution  premises  on  the  Embankment  in  order  to  record 
their  views  and  votes.  In  marked  contrast  to  this  apparent 
apathy,  the  American  meetings  are  well  attended  and  the 
subjects  vigorously  discussed.  At  the  meeting  held  on 
March  24th,  in  the  premises  of  the  New  York  Hoard 
of  Fire  Underwriters,  to  consider  the  suggested  modifieationg 
in  the  Code  and  to  go  over  the  reports  of  the  various  sub- 
committees, the  auditorium  was  filled  to  its  utmost  capacity,  a 
portion  of  the  audience  being  abletosecureonly  standing  room. 

One  of  the  points  which  gave  rise  to  considerable  dis- 
cussion was  the  use  of  refillable  fuses,  by  which  is  meant 
what  we  should  call  cartridge  fuses.  It  was  supposed  that 
the  us?  of  refillable  fuses  would  largely,  if  not  entirely,  pre- 
vent the  abuse  to  which  the  ordinary  open  type  of  fuse  is 
subjected.  The  Electrical  Committee  hail  recommended  a 
further  trial  of  refillable  fuses  and  the  accumulation  of  more 
experience.  This  was  strongly  ojiposed  by  several  speakers, 
who  contended  that  refillable  fuses  were  unsafe,  that  they 
were  just  as  liable  to  abuse  as  the  old  types,  and  that  further 
experiment  was  (juite  unnecessary. 

The  Committee's  recommendation  was  finally  defeated, 
and  the  following  resolution  adopted  :  — 

It  is  the  opinion  of  tho  Committee  that  experience  haa  not  yet 
shown  that  fuflcs  in  which  the  fuse  element  is  intended  to  be 
replaced  or  renewed  by  the  user  are  satisfactory  in  test  or  in  field 
service  to  a  degree  wa'rantinp  the  recognition  of  the  principle  of 
refillable  fuses  in  the  rules  of  the  National  Electrical  Code. 

This  resolution,  it  would  appear,  Iwars  hardly  on  those 
manufacturers  who,  during  the  period  of  jirobation,  had 
standardised  replaceable  fuses  in  the  hope  and  expectation 
that  this  type  of  fuse  had  come  to  stay,  and  it  is  not 
surprising,  thertfore,  to  learn  that  representatives  of  some 
of  the  manufacturers  present  questioned  the  authority  of 
the  meeting  to  quash  the  Electricity  Committee's  recom- 
mendations. The  protest,  however,  was  without  efl'ect, 
as  it  was  held  by  the  Chairman  that  the  final  court  of 
appsal  was  "a  meeting  of  the  public  interested  in  the 
subject."  In  view  of  the  headway  which  the  replaceable 
type  of  fuse  has  made  in  this  country,  the  above  decision  ia 
particularly  interesting  to  English  electricians. 

In  our  rules  we  have  as  yet  nothing  specifically 
referring  to  the  installation  of  "  gas-filled  lamps,"  but  the 

'  Reference  ifi  to  the  author's  recent  article  on  The  National 
Code  and  British  Wiring  Rule». 
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National  Code  recognises  their  use,  and,  among  other  rules, 
the  following  now  appears  :  — 

Hn^t  not  be  uiei  ia  shop  windows  or  in  other  locations  where 
iLtlimniable  material  is  liable  to  come  into  contaot  with  lamp 
(qaipment,  except  where  used  in  connection  with  approved 
fixtures  whora  temperature  oE  any  exposed  pcriion  of  same  does 
not  exceed  200°  F. 

This  rule  will,  no  doubt,  cover  mercury-vapour  lamps, 
Moore  tube3,  half-watt  lamps,  and  others  in  which  the 
vacuum  principle  is  not  used. 

Aaother  point  in  which  the  National  Code  diflFers  from  our 
own  rules  is  that  the  carrying  capacity  of  wires  used  in  con- 
nection with  motors  must  be  higher  than  for  lamp  circuits. 
Formerly  the  National  Code  specified  that  all  conductors  on 
motor  circuits  must  be  designed  to  carry  a  current  at  least 
25  per  cent,  greater  than  the  rated  motor  current.  This 
rule  is  now  altered  to  read  as  follows  :  — 

Wires  carry ino;  the  current  of  only  one  mitor  must  bedesig^ned  to 
carry  a  current  at  least  25  per  cent,  greater  than  that  for  which 
the  motor  ij  rat-  d. 

From  this  it  wouU  now  appear  that  the  wires  to  indi- 
vidual motors  must  have  a  2b  per  cent  margin,  whereas  the 
main  circuit  conductors  feeding  a  distributing-box  from 
which  several  moors  are  fed  need  not  be  so  highly  rated. 

On  the  sulij-'ct  of  "service  wires"  the  rules  neither  of 
the  Institution  nor  the  Home  Office  are  concerned,  this 
subject  coming  within  the  jurisdiction  of  the  Board  of  Trade, 
assuming  the  supj^ly  ti  be  given  from  outside  under  B.  of  T. 
regulations.  On  a  self-contained  installation,  however,  in 
which  there  are  several  blocks  of  buildings  connected  to  the 
generating  plant  through  outside  wires,  the  latter  would 
be  regarded  as  service  wires,  and  these  would  then  come 
within  the  scops  of  our  Institution  rules,  and,  in  the 
case  of  a  factory,  under  the  Home  Office  rules  also.  On 
this  subject  a  new  paragraph  has  now  been  added  to  the 
National  Code  to  the  effect  that  metal  conduits  containing 
service  wires  must  be  insulated  from  the  metal  conduit  or 
armouring  of  cables,  or  any  other  metal  on  or  near  the 
building.  Alternatively  they  must  be  permanently  and 
effectively  earthed  to  water  or  gas  piping,  or  other  suitable 
earths.  If  earthed  to  gas  piping,  the  connection  must  be 
on  the  street  side  of  the  gas  meter.  The  earth  connection 
must,  however,  be  in  addition  to  any  other  earth  connec- 
tion on  the  metal  conduit  or  armouring  within  the  building. 
The  reason  for  this  i  ule  is  not  quite  obvious,  as  if  all  the 
earth  connections  are  properly  made  there  would  appear  to 
be  no  reason  why  they  should  not  be  bonded  together,  and 
it  is  common  practice  here  to  bond  the  interior  conduit 
system  to  the  supply  sheathing,  and  to  rely  upon  that  for 
"earthing.'" 

Another  new  paragraph  which  is  cot  quite  in  accord  with 
the  general  opinion  obtaining  in  this  country  is  that  the 
main  supply  switch  should  be  protected  by  the  main  cut- 
out, "  unless  the  switt'h  is  of  the  knife-blade  type  and 
enclosed  in  an  approved  box  or  cabinet,  under  which  con- 
ditions the  switch  may  be  placed  between  the  source  of 
supply  and  the  cut-ouc."  The  standard  practice  in  this 
country  is  to  use  nothing  but  the  enc'oaed  type  for  service 
switches,  and  although  the  practice  has  not  yet  been  quite 
standardised,  it  is  becoming  more  and  more  the  custom  to 
protect  the  fuse  or  cut-out  by  the  switch  and  not  rice  versi'i  ,■ 
so  that,  in  the  event  of  a  fuse  requiring  replacement,  the 
terminals  can  be  made  dead  by  means  of  the  switch.  Under 
the  Home  Office  requirements,  this  method  is  compulsory 
unless  the  fuses  are  of  a  switch-handle  type  which  can 
be  handled  without  risk  of  shock  when  the  fuse  terminals 
are  alive. 

In  the  former  article  already  referred  to,  it  was  pointed 
out  that,  according  to  the  Code,  four  two-wire  and  three 
three-wire  circuits  could  be  run  in  one  metal  tube :  whereas, 
in  this  country,  although  there  is  no  restriction  in  the  In- 
stitution Rules,  there  are  some  local  authorities  who  limit 
the  number  of  conductors  to  four,  which  is,  no  doubt,  a 
goji  practice.  It  is,  therefore,  interesting  to  observe  that 
an  amendment  has  noxr  been  made  to  the  National  Code, 
prescribing  that  not  more  than  four  No.  i  B.  and  S.  gau^e 
rnbber^overed  conductois  shall  be  placed  in  metal  conduit, 
a  id  that  no  single  lighting  circuit  shall  carry  mere  thau 
1,320  watts.  There  are  many  other  modifications  in  th^ 
rules,  but  as  these  apply  essentially  to  American  practice  they 
do  not  call  for  special  comment. 


THE    KENOTRON    RECTIFIER. 


I.v  the  General  Electric  Review  for  March  a  description  is 
given  by  Dr.  i^aul  Dushmin  of  a  new  device  for  rectifying 
high-pressure  electric  currents,  called  the  "  Kenotron " 
(from  the  Greek  adjective  keiios,  meaning  "  empty,"  and  the 
suffix  tron  signifying  an  instrument  or  appliance).  This 
rectifier,  which  is  one  of  the  many  products  of  the  Research 
Laboratory  of  the  General  Electric  Co.,  of  Schenectady,  is 
based  upon  the  phenomena  of  emission  of  electrons  from 
incandescent  metal?,  which  have  been  the  subject  of 
extended  investigations  by  Dr.  Irving  Langmuir  for  several 
years  ;  it  will  be  remembered  that  l)r.  Langmuir's  results 
bore  fruit  in  the  development  of  the  half-watt  lamp  and  the 
Coolidge  N-ray  tube,  and  as  the  editor  of  our  contemporary 
p  )ints  out,  "  the  construction  of  a  h'gh-voltage  rectifier 
illustrates  the  old  expression  that  the  theory  of  the  present 
may  become  engineering  practice  of  the  future." 

The  emission  of  negatively  charged  corpuscles  or  electrons 
from  heated  metals  may  be  illustrated  by  the  following 
arrangement.  In  an  ordinary  lamp  bulb  containing  a 
tungsten  or  carbon  filament  there  is  also  sealed  in  a  metal 
plate.  After  the  lamp  is  well  exhausted  it  is  observed,  on 
charging  the  filament  negatively  (making  it  cathode)  with 
respect  to  the  plate,  that  a  current  passes  across  the 
vacuous  space.  If  the  filament  is  charged  positively  this 
current  disappears.  Furthermore,  the  magnitude  of  this 
electroa  emission  (thermionic  current)  from  the  heated 
cathode  increases  with  increase  in  the  temperature  of  the 
filament. 

Tcis  effect  had  been  observed  by  Edison,  and  was  more 
fully  investiga'ed  in  the  case  of  carbon  lamps  by  Fleming. 
In  view  of  the  unilateral  conductivity  possessed  by  such  an 
arrangement  as  that  described  above,  Fleming  applied  it  as 
an  "  electric  valve  "  to  rectify  electric  oscillations  such  as 
are  obtained  from  a  "wireless"  antenna,  and  therefore  to 
render  it  possible  for  these  oscillations  to  affect  a  galvano- 
meter or  telephone. 

That  the  current  from  a  hot  cathode  in  an  exhausted  bulb 
is  due  to  a  convection  of  electrons,  that  is  of  negatively 
charged  corpuscles  having  a  mass  which  is  about  l/1800th 
of  that  of  a  hydrogen  atom,  may  be  shown  by  defleciing  the 
current  in  magnetic  and  electrostatic  fields  and  determining 
the  ratio  f>/7j. 

The  subject  was  taken  up  by  Dr.  Langmuir,  who  found 
that  in  the  case  of  heated  tungsten  filaments  the  electron 
emission  at  constant  temperature  increased  as  the  vacuum 
improved  until  a  constant  va'ue  was  attained,  which  varied 
with  the  temperature  in  accordance  with  an  equation  laid 
down  by  Richardson.  In  the  types  of  hot-cathode  rectifiers 
exhausted  by  ordinary  methods,  the  elec'.ron  emission  is 
accompanied  by  a  blue  glow,  and  the  cathode  gradually  dis- 
integrates ;  it  was  found  that  the  blue  glow  was  due  to  the 
presence  of  positively  charged  gas  molecules  (ions),  and  that 
the  disintegration  of  the  cathode  was  due  to  bombardment 
by  these  ions.  When  the  vacuum  is  made  as  perfect  as 
possible,  however,  conduction  occurs  only  by  means  of 
electrons  emitted  from  the  hot  cathode,  and  there  is  no  blue 
glow. 

By  means  of  a  (iaede  molecular  pump  in  series  with  two 
other  pumps,  with  a  litjuid-air  trap  between  the  rectifierand 
the  molecular  pump.  Dr.  Dushman  has  succeeded  in  attaining 
a  vacuum  as  high  as  5  x  10  ■  mm.  of  mercury.  The 
thermionic  current  in  a  high  varuum  depends  directly  upon 
the  nature  of  the  electrodes  and  the  temperature,  values  for 
tungstea  bein^  as  follows  : — 


Absolute 
tempt  mure. 

2  <lf,0 
2  200 
2  400 
2  600 


Milliainppres 
per  cm-. 

42 

4S3 

...        364-8 

..    2,0440 


There  is,  ho.vever,  another  factor  irfluencing  the  electron 
current,  namely,  the  electrostatic  field  or  "space  charge,' 
observed  by  Dr.  Langmuir,  which  is  set  up  by  the  electrons 
emitted  fr  )ra  the  hot  cathode  ;  the  effect  C'f  this  charge  is 
that  with  a  given  voltaee,  the  current  increases  with  tem- 
perature, a.'cording  to  Richardson's  e(ination,  only  up  to  a 
certain  temperature,  after  which  it  remains  constant.  The 
higher  the  voltage  between  the  electrodes,  the  higher  is  the 
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temperature  at  which  the  limit  is  reached,  but  iu  no  case 
does  the  current  at  a  given  temperature  exceed  the  value 
given  by  Richardson's  equation,  no  matter  what  the  voltage. 
As  the  absence  of  positive  ions  and  therefore  of  gas  is 
essential,  the  appropriateness  of  the  name  kenotron  is 
obvious. 

The  current-carrying  capacity  of  a  kenotron,  when  given 
sufficiently  high  voltage  between  the  electrodes,  is  limited 
only  by  the  area  of  the  surface  emitting  electrons  and  its 
temperature.  It  is  necessary  to  limit  the  temperature  to 
such  a  value  that  the  life  of  the  filament  is  at  least  1,000 
hours,  and  taking  the  life  as  the  time  required  to  evaporate 
10  per  cent,  of  the  diameter,  the  following  figures  are 
obtained  :  — 


Safe 

Electron 

Hea'ing 

Diam.  of 

tenip3r»ture 

emission 

watts 

filament 

(life  over 

ma.  per 

per  era. 

ia  mils. 

2,000  hours). 

cm.  length. 

length. 

5 

2,475 

.SO 

31 

7 

2  500 

50 

46 

10 

2,550 

100 

7-2 

15 

2,575 

200 

113 

The  space  charge  necessarily  gives  rise  to  a  voltage  drop 
in  the  kenotron  ;  the  current  is  limited  to  the  maximum  _ 
value  corresponding  to  the  temperature,  and  if  by  any 
chance,  such  as  a  short  circuit  beyond  the  rectifier,  an 
excessive  voltage  is  thrown  on  the  latter,  the  instrument 
will  be  in  danger  of  destruction.  Because  of  the  high 
degree  of  vacuum,  none  of  the  electrons  lose  energy  by 
collision  with  gas  molecules  ;  the  whole  of  their  kinetic 
energy  is  therefore  liberated  a?  heat  at  the  anode,  like  that 
of  rifle  bullets  on  an  iron  target,  and  the  anoie  m  ly  thus 
be  quickly  melted.  Moreover,  if  the  anoie  is  hisjhly  heated, 
rectificition  naturally  becomes  imperfect.  The  rectifier 
must,  therefore,  be  protected  against  excessive  pressure,  and  be 
so  designed  that  the  space  charge  voltage  is  not  great  enough 
to  cause  undue  heating  of  the  anode  with  the  normal 
current.  It  is  found  that  about  10  watts  psr  sq.  cm.  of 
anode  area  is  permissible,  corresponding  to  a  temperature 
of  1,600"^  absolute,  a  bright  red  heat  ;  at  this  temperature 
the  electron  emission  from  the  anode  is  still  less  than 
O'Ol'  ma.  per  sq.  cm. 

Another  important  point  in  design  is  the  prevention 
of  electrostatic  strains  on  the  filament  due  to  the  high  volt- 
age, the  electrostatic  attraction  between  the  electrodes  bsing 
proportional  to  the  square  of  the  voltage.  During  the 
rectifying  phase  the  i'  v>.  is  very  low,  but  during  the  other 
half  cycle  the  electro  ies  are  subject  to  the  full  p.d.  of  the 
line.  The  space  charge  increases  with  the  distance  between 
the  electrodes,  so  that  they  must  be  kept  fairly  close 
together.  Various  symmetrical  arrangements,  such  as  a 
straight  filament  in  the  axis  of  a  cylindrical  anode,  a  Y  or 
W-shaped  filament  between  two  parallel  plates,  or  a  head- 
light filament  inside  a  molybdenum  cap,  have  b^en 
devised  to  meet  this  difficulty.  Figs,  1  to  3  are  examples 
of  these. 

In  fig.  1  a  molybdenum  cylinder  a  encloses  a  coaxial  fila- 
ment F.  For  direct-current  pressures  up  to  15,000  volts  the 
diameter  of  the  cylinder  need  not  exceed  I  in.,  while  the 
length  maybe  up  to  I  in.,  with  a  lO-inil  filament  as  cathode. 
At  a  temperature  of  2,550°  absolute  the  maximum  current 
obtainable  from  such  a  kenotron  is  about  400  milliamperes, 
and  til!  voltage  drop  is  145  volts. 

The  space-charge  loss  is  therefore  5s  watts,  and  the 
heating  of  the  filament  requires  72  watts,  making  a  total 
loss  of  130  watts  in  the  rectifier,  or  15  watts  per  S(|  cm.  of 
the  anode,  which  attains  a  dull  red  heat.  The  kenotron  is 
capable  of  rectifying  (!  K\v.,  so  that  the  loss  in  the  tube 
amounts  to  2  per  cent. 

For  DC  pressures  up  to  75,000  or  100,000  volts,  the 
diameter  of  thf  cylinder  is  iucieased  to  about  5  em.  A  tnbe 
intended  to  rectify  10  Kw.  at  100,000  volts,  with  a  carrying 
capacity,  therefore,  of  100  ma.,  had  a  loss  of  only  125 
per  cent. 

The  type  of  kenotron  shown  in  fig.  2  is  suitable  for 
voltages  not  over  10,000,  an  I  currents  ranging;  up  to  100 
ma.  :  it  consists  of  a  snull  filament  such  as  is  u-ci  in  auto- 
mobile headlights,  inserted  in  a  molybdenum  cap  about  i  iu. 
in  diameter.  The  bss  at  l(i,000  volts,  100  mv.,  is  about 
5  per  cent. 

A  V-shaped  filament  between  tungsten  plates  is  sho^n  in 
fig.  3,  the  plates  being  2  to  4   cm.  apart.     A  current  of 


100  ma.  can  be  carried  up  to  40,000  volts  with  a  space- 
charge  voltage  of  2G0  volts,  the  temperature  of  the  filament 
being'  2,500°  absolute. 

With   two  kenotrons,  connected  as  in  fig.  4,  both  half 
waves  of  the  current  can  be  rectified  with  a  connection  to 


Fig.  1. — Kenotbon  with 

Cylindrical  Andde. 

Fio   2— Kenotbon  with 

Molybdenum  Cat. 


Fi ;.  ?. — Kenotbon  with 
Filament  betweis 
Paballel  Plates. 


the  middle  point  of  the  transformer.  Fig.  5  shows  an 
arrangement  of  four  kenotrons  for  utilising  the  full  voltage 
of  a  transformer. 

Kenotrons  have  b3en  instructed  for  D  c.  voltages  up  to 
100,000  volts,  and  currents  up  to  1-5  amperes  ;  the  author 
has  every  expectation  of  extenling  their  application  to 
200,000  volts.  It  is  preferable  to  construct  them  in  the  form 
of  10-KW.  units  when  the  voltage  exceeds  25,000  ;  for 
lower  voltages,  smaller  units  are  advisable.  Unlike  the 
mercury- vapour  rectifier,  they  can  be  operated  in  parallel. 

In  the  laboratory  the  kenotron  facilitates  the  production 
of  small  direct  currents  at  very  high  voltages,  for  spectro- 
scopic work,  A.C.,  and  for  testing  the  dielectric  strength  of 
insulation.  By  inserting  capacity  between  the  high-pressure 
DC.  terminals,  as  at  c,  fig.  4,  the  fluctuations  iu  the  direct 
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current  can  be  reduced  to  any  desired  extent.  For  the 
operation  of  X-ray  tubes,  the  precipitation  if  dust,  Ac,  the 
instrument  is  well  adapted.  But  the  author's  vision  is  not 
restricted  to  minor  uses  such  as  these  ;  he  regards  high- 
voltage  n.c.  transmission  as  being  "  very  ranch  within  the 
limits  of  possibility."  "To  transmit  1,000  kw.  by 
100  kenotrons,  working  in  parallel  at  a  voltage  of  50,000  to 
75,000,  is  quite  a  feasible  propwition." 
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THE    WAR    AND    THE    ELECTRICAL 
INDUSTRY. 


We  have  lately  made  further  inquiries  among  a  number  of 
firms  cjnnected  with  the  electrical  industry  iu  regard  to  the 
effect  of  the  continuation  of  the  war  upon  their  operations. 

Our  inquiries  related  to  the  effect  of  the  demands  of  the 
Government  for  war  materials,  the  extent  of  present  home 
and  foreign  business,  the  probable  effects  of  restriction  of 
municipal  electrical  expenditure,  the  wearing  of  badges  by 
workp3ople,  the  shortage  of  skilled  labour,  the  shortage  of 
raw  materials,  and  the  progress  being  made  in  the  manu- 
facture of  new  lines  and  with  trading  operations  in  new 
markets. 

A  firm  of  scientific  instrument-makers  replies  as 
olio  ws  :  — 

Home  and  foreigrn  orders  are  about  up  to  the  average.  On 
scconnt  of  the  l&rge  amount  of  Government  work  in  hand,  how- 
ever, it  ia  not  possible  to  actively  push  foreign  business.  Xo 
effect  of  limitation  of  municipal  expenditure  has  yet  been  felt. 
About  20  per  csnt.  of  the  men  have  enlisted.  It  is  not  anticipated 
that  many  more  will  do  so  voluntarily.  Service  badges  have  been 
obtained,  but  not  yet  issued  pending  an  anticipated  visit  from  the 
War  Munitions  Committee.  The  shortage  of  skilled  labour  ia 
severely  felt,  and  ia  greatly  handicapping  output.  Shortage  of 
raw  material  has  not  been  seriously  felt,  bat  there  are  difficulties, 
of  course,  in  obtaining  deliveriep. 

Inquirers  of  ten  ask  for  aubstitutes  for  Continental  inaUument- 
makera'  gooda,  but  the  pressure  of  G-vernment  work  has  prevented 
any  serious  effort  to  enter  new  foreign  markets. 

The  Walsall  Electrical  Co.,  Ltd.,  state  :— 

We  have  at  the  present  time  sufficient  orders  to  keep  our  works 
more  than  fully  occupied.  We  have  secured  a  fair  amount  of 
Continental  trade,  most  of  which,  aa  far  as  we  can  trace,  has  pre- 
viouely  been  tranaacted  by  the  ent  my. 

The  restriction  of  municipal  expenditure  wUl  not  materially 
affect  u?,  as  the  slump  in  our  standard  lines  has  been  more  than 
counterbalanctd  by  new  businefs. 

We  are  at  present  experiencing  a  great  difficulty  with  labour,  as 
something  like  33 i  per  cent,  of  our  ataff  and  emplojej  have  jsined 
the  Colours  and  things  are  not  improving. 

We  are  having  considerable  diffi.;ulty  in  obtaining  skilled  labour 
— more  so  than  unskilled  ;  this  is  materially  affecting  our  deliveriep. 
Our  supply  of  material  is  very  much  restricted,  and  at  the  present 
time  i§  causing  serious  inconvenience. 

We  have  certainly  started  to  manufacture  new  lines  formerly 
purchased  from  the  Continent,  but  it  ia  impossible  to  say  to  what 
extent  this  hnsinesB  will  prosper  until  the  present  difficulties  have 
disappeared, 

A  well-known  firm  of  makers  of  electrical  instruments 
and  apparatus  writes  : — 

We  are  receiving  orders  freely  both  at  home  and  abroad,  but  of 
course  the  bulk  of  oar  work  is  from  this  country,  and  it  is  largely 
dependent  on  the  war.  At  the  present  moment  we  are  not  feeling 
the  restriction  of  municipal  electrical  expenditure,  but  in  connec- 
tio»  with  thia  we  would  point  out  that  a  large  amount  of  such 
expenditure  is  necessary  in  order  to  keep  war  industries  going.  A 
considerable  proportion  of  oar  men  have  enlisted,  and  we  are  feel- 
ing very  considerably  the  loss  of  the  services  of  the  intermediate 
class  of  man.  Material  also  ia  difficult  to  obtain,  and  is  becoming 
increasingly  dearer.  There  ia  altvays  a  certain  amount  of  develop- 
ment going  on  in  our  works,  but  this  is  naturally  directed  at  the 
present  time  to  carrjiag  out  the  various  orders  for  the  Govern- 
ment which  we  have  in  hand. 

A  large  electrical  manufacturing  company  reports  :  — 

We  continue  to  receive  orders  freely  for  our  manufactures  from 
buyers  at  home  and  abroad  and  have  no  complaint  to  make  in 
this  respect,  but  rather  the  other  way  about,  that  is,  in  some 
departments  we  receive  orders  much  too  freely  for  our  comfort 
from  the  point  of  view  of  execution.  We  do  not  consider  that  the 
restriction  of  municipal  electrical  expenditure  will  affict  us,  as 
business  from  other  sourcea  will  apparently  fully  make  up  for  any 
falling  off  there  may  be  due  to  that  cause.  Approximately  600 
of  our  emplojes  have  enlisted,  and  from  time  to  time  we  continue 
to  lose  a  few.  Xo  badges  are  worn  by  our  workmen.  In  certain 
of  our  departments  the  shortage  of  skilled  labour  has  aiiected 
us  to  a  certain  extent,  bat  we  cannot  say  that  it  has  done  so 
materially,  taking  into  contideration  the  works  as  a  whole. 
We  have  experienced  difficulty  from  time  to  time  through 
shortage  of  raw  materials,  but  we  have  now  been  able  to  remedy 
thia  to  a  large  extent.  We  have  had  very  little  opportunity  to 
follow  up  new  lines  of  manufacture  in  view  of  the  fact  that  since 
the  outbreak  of  war  our  works  have  been  continuously  overloaded 
with  our  normal  lines  of  buainess. 

A  firm  of  switchgear  manufacturers  states  : — 

We  are  switching  all  our  available  resources  on  to  war  service 
work.  The  greater  proportion  of  our  eligible  men  have  enlisted, 
and  we  expect  within  the  next  week  or  so  that  the  whole  of  our 
staff  and  other  employes  wiU  be  engaged  on  war  service  in  one 
Jo.-m  or  other. 


A  firm  of  engine-makers  reports  : — 

We  are  devoting  ourselves  almost  exclusively  to  the  manufacture 
of  engines,  ,.tc.,  required  by  the  Government,  and.  constquently, 
are  not  seekiog  to  secure  new  busines.s  either  at  home  or  abroad. 
The  shortage  of  skilled  labour  materially  tffects  our  ou'put,  aa  it 
prevents  us  from  working  night-shift. 

A  prominent  electrical  firm  in  the  Provinces,  which  ia  very 
extensively  engaged  in  the  supply  of  munitiona  of  war,  but  without 
any  hindrance  to  uaual  manufacturing  and  selling  operation", 
reports  that  it  is  receiving  home  and  foreign  orders  freely,  and  it 
anticipates  that  restriction  of  municipakeltctrical  expenditure  will 
have  a  considerable  effect:  16  per  cent,  of  the  emplojes  have 
enlisted  ;  others  are  going  ;  no  badges  are  worn.  Shortage  of 
skilled  labour  ia  serious,  and  shortage  of  raw  materials  also  causes 
difficulty.  No  progress  is  being  made  with  new  linea  of  manu- 
ficture,  but  efforts  to  enter  new  foreign  markets  are  meeting  with 
very  satisfactory  result?. 

Messrs  Gent  &  Co.,  Ltd.,  of  Leicester,  are  receiving  orders 
freely  for  their  mannfacturea  from  buyers  at  home  and  abroad. 
They  do  not  anticipate  that  restriction  of  municipal  electrical 
expenditure  will  materially  affect  them.  About  15  per  cent,  of 
their  staff  have  enlisted,  and  a  fair  tumber  sre  leaving  every  week. 
War  service  badges  are  worn  by  their  workpeople.  The  firm 
suffer  a  good  deal  from  the  shortage  of  skilled  labour.  At  the 
present  moment  considerable  difficulty  is  also  caused  owing  to 
shortage  of  raw  material,  but  great  efforts  are  being  made  to 
overcome  the  difficulty.  Progress  in  new  lines  of  manufacture, 
formerly  chiefly  Continental,  is  not  as  rapid  as  they  would  like 
owing  to  heavy  Government  demands  upon  the  works. 

Messes,  VeiIitts,  Ltd,  of  Lond' n  and  Birmingham,  have 
experienced  extreme  activity  in  all  directions  since  the  commence- 
ment of  the  war.  The  mere  fac:  that  foreign  supplies  have  been 
cat  off,  and  this  country  thrown  on  its  own  resources,  seems  to 
have  done  untold  good,  and  without  going  into  political  or  economic 
questions,  it  is  believed  that  if,  at  the  end  of  the  war,  aome  tariff 
wall  can  be  erected  againat  the  aggression  of  the  companies 
abroad,  assisted  by  banks  and  autsidiea  as  they  are,  it  would  be 
a  splendid  thing  for  the  electrical  industry  ia  this  country. 
It  is  all  very  well,  daring  peace  time,  fjr  agents  over  here, 
having  small  offices  and  employing  only  a  few  c'.eik?,  to  earn  a 
living  by  importing  against  their  countrymen  large  masses  of 
electrical  machinery,  but  in  times  of  crisis,  scch  aa  the  present,  the 
weakness  of  this  policy  can  bs  sEen.  The  tendency  hitherto  has 
been  to  turn  thi-i  country  into  a  large  factoring  department  for 
foreign  firms,  whereas  the  backbone  of  the  Empire  ia  the  manufac- 
turing industriea  which  employ  Britishers  ;  industries  which  are 
ready  to  supply  requirements  in  war  time,  and  from  which  alone 
can  a  permanent  prosperity  be  assur.d.  Jf  the  Government  and 
municipal  authorities  will  only  recogniae  this  and  stand  by 
the  home  manufacturer,  there  is  no  reason  whatever  why  the 
electrical  trade  should  once  more  fall  info  the  degree  of 
servitude  which  it  had  undoubtedly  reached  when  hostilities  were 
commenced. 

Mr.  George  Verity,  chairman  of  the  company,  has  been  appointed 
an  Honorary  Colonel  of  the  Rjyal  Engineers  (T).  He  is  also 
chairman  of  Chaiiog  Cross  Hjspita',  and  has  had  through  his 
hands  over  1,000  wounded  soldiers — the  care  of  whom  ia  under- 
taken without  cost  to  the  nation.  Mesar.^.  Veritys'  works  director. 
Colonel  Lister,  RE .  has  been  transferred  from  the  Territorial 
Forces  to  the  Rjyal  Engineers,  and  aa  such,  has  been  in  constant 
emp'.e yment  since  mobilisation.  He  has  been  over  in  Fianderp, 
and  is  at  present  engaged  in  raising  a  further  corps  of  Signal 
Troops  for  dispatch  to  the  front.  His  place  haa  been  taken  at 
the  works  by  Mr.  T.  Ions,  long  a  member  of  the  con  piny,  and 
Col.  Verity's  work  ia  largely  being  carried  out  by  Mr.  Evans,  sales 
director.  Orders  are  being  re:eived  fairly  freely  for  (he  firm's 
manufactures  from  both  at  home  and  abroad,  althc  ugh  foreign  trade 
is  naturally  somewhat  restricted,  owing  to  the  financial  cr  -'a  in 
.Siuth  Ameiita  and  elsewhere.  The  restriction  of  mnn'c'pal 
ekc;rical  expenditure  has  not,  so  far,  affected  them,  and  if.  after 
the  war,  as  stated  above,  the  municipal  courcils,  will  only  see  their 
way  to  give  preference  to  British  manufacturers,  as  ia  done  in 
Germany  and  elaewhere,  both  for  big  and  small  plant  and  sup- 
plies, the  effdct  of  the  war  will  be  a  bleaaing  in  disguise. 

A  large  number  of  the  firm's  men  have  enliste^^.  both  at  the  sales 
depoia  and  the  works  ;  their  dependents  are  being  looked  after  by 
the  company.  Recruiting  from  the  works  has  now  been  stopped 
by  order  of  the  Admiralty,  who  have  given  the  directors  a  number 
of  badges  to  be  worn  by  men  engaged  on  Government  work,  and 
who  consider  that  the  men  remaining  are  doing  thiir  duty  aa  well 
at  the  bench  aa  in  the  trench.  Messrs.  Verity  feel  the  effect  of  the 
shortage  of  skilled  labour,  and  to  some  extent  the  shortage  of 
raw  materials,  bat  their  men  have  worked  hard  and  loyally, 
and  have  largely  made  up  for  the  difficulties  experienced  in  other 
directions. 

All  the  firm  a  endeavours  are  being  concentrated,  during  the  war, 
in  developing  new  lines  of  their  manufactures  for  both  at  home  and 
abroad.  It  remains  to  be  seen  whether  they,  like  other  British 
manufacturers,  are  going  to  be  supported. 


Swedish    Electrical    Exiiorfs  to    Canada.— Figures 

lately  issued  show  that  during  the  last  fiscal  year,  electrical  appa- 
ratus valued  at  £185,1106  was  imported  into  Canada  from  Sweden, 
as  compared  with  only  £lls,560  in  1913, 
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AND    PLANT. 


\ew  Ironclad  Switchg'ear. 

The  Midland  Electbic  Mandfactubisg  Co.,  Ltd.,  of 
Stafford  Works,  Rea  Street  South,  Birmingham,  are  now  speoialia- 
ingr  in  the  minufacture  of  ironclad  switcbfrear.  A  number  of 
patterns  are  being-  produced,  including  the  Paragon  and  Camloc 
ironclad  switches,  the  Memco  ironclad  change-over  switch,  the 
Kantark  ironclad  fuse,  &c. 

The  Paragon  switch  has  been  designed  to  meet  the  want  for  a 
low-priced  totally-enclosed  ironclad  double  or  triple-pole  switch. 
The  contacts  are  mounted  on  a  mica  insulated  bar  controlled  by  a 
side  lever  handle,  and  each  pole  is  mounted  on  a  separate  porcelain 
base.     The  cover  is  interlocked  with  the  handle,  and  the  construc- 


B.T.H.  Half-watt  Fittings. 

The  new  provision  department  of  Messrs.  Selfridge  &  Co , 
Ltd.,  has  been  proviied  with  an  ex»eptionaUy  efficient  installation 
of  electric  lighting  on  the  most  up-to-date  lines  ;  the  proprietor 
desired  to  employ  half-watt  lamps,  and  in  order  to  obtain  the  beet 


Fig.  1.— Paragon  D.P.  Switch. 


Fig.  2. — Camlcc  Switch-fuse. 


Fig.  3. — Kastaek  Fdse. 


tion  allows  ^asy  replacement  of  brushes  or  contacts  ;  an  earthing 
screw  is  provided,  and  the  switch  complies  with  H.  0.  regulations. 
A  Paragon  combintd  switch  and  fuse  unit  is  also  supplied,  in 
which  H.  0.  pattern  bridge  replacement  fuses  are  contained  in  the 
switch  case. 

The  feature  of  the  Camloc  switch  is  its  qoiok  break  ;  it  Is  built 
on  the  mica  and  metal  principle,  double  and  triple-pole,  with  inter- 
locking handle,  and  the  mechanism  gives  a  positive  make  which 
is  effected  independently  of  the  soring.  Every  switch  is  guaran- 
teed to  withstand  2, SCO  volts  A.c.  betwen  contacts  and  cise.  This 
switch  is  also  supplied  as  a  switch-fuse  combined  with  the  film's 
standard  pattern  cartridge  fuses. 

The  Memco  change-over  switch— double  and  triple  -  pole — is  a 
completely  enclosed  ironclad  switch  suitable  for  all  purposep. 

The  Kantark  ironclad  fuse  is  of  the  replacement  bridge  type,  of 
improved  design,  with  contacts  well  shielded  and  embedded  in 
porcelain  to  conform  to  H.  0.  regnlations.  An  arc  chamber  is  pro- 
vided with  ventilation  slots,  to  prevent  damage  to  the  fuse. 

The  Paragon  and  Camloc  switches  aie  fully  protected,  and  the 
design  of  the  Kantatk  fuse  is  registered. 

Shop  Window  Rtllectors. 

Messrs.  Simplb.x  Conduits,  Ltd..  of  116,  Charing  Cross  Rotd, 
W.C.,have)aBt  produced  a  range  of  retlectois,  designed  to  illuminate 
objects  displayed  in  shop  windows  in  the  most  econr  mioal  manner. 
These  reflectors  throw  all  the  light  upon  the  goods,  and  prevent 
the  pavement  in  front  of  the  shop  being  fljoded  with  light,  thus 


Fig.  4. — Simi'lex  Shoi"  Window  REKLEcroRS, 


meeting  the  rtquirements  of  scientific  illumination,  and  at  the 
same  time  falling  in  with  the  new  lighting  regulations.  All  the 
rt  Hectors  are  designed  for  easy  wiring  and  fi.'iing,  and,  at  the  same 
time,  are  easily  adjustable. 

Leaflet  No.  5M;?  describes  this  range  fully,  and  a  copy  will  be  sent 
en  application. 


possible  effect  various  systems  were  tried,  with  the  renult  that  the 
Eye-rest  fystem  was  adopted.  Metsrs.  Rashleigh  Phipps  \  Co. 
were  the  contractor?,  and  the  fittings  were  suppli*!  bv  the  British 
THOMSOx-Hou.'^roN  no.,  Ltd.,  of  Mazia  House,  77,  Upper  Thames 
Street,   E  C.      Fig.  .'.  shows  the  indirect  lighting  fitting  as  installed 


Fig. 


-Eve-Rest  Indirect 
FnTiN(i. 


■^E^ 


FlQ.  i:.— LUMINA  Seui-I.ndibect 
Fitting. 


B.T.II.  Fittings  at  Selfridgb's. 


in  the  grocery  department,  on  the  first  floor  ;  each  bowl  is  fitted 
with  a  BT.II.  X-ray  reflector,  in  proper  focal  position  with  regard 
to  the  filament  of  the  half-watt  lamp,  which  directs  the  light  on 
to  the  ceiling.  Somewhat  similar  Eye-rest  fittings  are  used  in  the 
provision  department,  on  the  ground  floor.  In  the  marble  market 
in  the  basement  semi  indirect  lighting  is  employed,  with  the 
B.TH.  Lumina  fitting,  as  shown  in  fig.  li.  The  intense  intrinsic 
brilliancy  of  the  half-watt  lamp  is  thus  shielded  from  direct  vision, 
while  ample  ventilation  is  ensured,  and  the  illumination  obtained, 
it  is  claimed,  is  most  agreeable — an  important  feature  in  ebop 
I'ghting. 
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Benjamin  HalfOVatt  Fitting. 

The  Benjamin  Electbic,  Ltd  ,  of  1a,  R;sebery  Avenue,  E.C., 
have  introdaced  the  new  vitreous  enamelled  eteel  reflector  for 
half-watt  lamp?,   illustrated   in   &g.    7.      The    contour     of     the 


FiQ.  7.— Benjamin  Half  Watt  Fitting. 

rtfljct^r  is  such  that  the  filament  is  hidden  from  the  direct  line  of 
vision,  the  most  efficient  illumination  biing  produced  on  the 
working  plane.  The  skaleton  neck  ensures  ample  ventilation, 
while  the  Benjimia  Goliath  holder  facilitates  wiring  and  eliminates 
overheating  of  the  terminals.  The  fitting  is  adapted  for  3O0  to 
600- watt  lamps. 


LEGAL. 


The  Prize  Court.— Seizure  of  Electric  Fans. 

In  the  Prlz;  Court  on  Monday  the  President.  Sir  Samuel  Evans, 
gave  his  reserved  jadgment  in  the  suit  by  the  Crown  atking  for 
the  condemnation  of  five  cases  of  electric  fans  eeiz  d  on  board  the 
P.  and  0.  steami-hip  Puona  in  Lindon  on  October  1 7th  last.  The 
goods  were  c'.aimed  by  Isaria,  L'd.,  a  company  duly  incorporated 
in  England. 

The  President,  giving  judgment,  said  :  Toe  claimants  to  the 
goods  seiz'd  and  claimed  in  these  proceedings  (which  consisted  of 
five  cases  of  electric  fans)  are  a  cjtnpany  named  Isaria,  Ltd.,  which 
was  iacorporated  in  May,  1912,  and  whose  registered  office  at  the 
time  of  the  outbreak  of  war  was  208,  Tower  Bridge  Road,  in  the 
County  of  London.  The  company  carried  on  businfss  in  this 
country  and  abroad.  The  g.oods  (with  others)  had  been  sent  out 
to  Australia  for  sale,  and  were  return  d  to  the  company  in  August, 
19H.  They  were  8eiz;d  in  the  Port  of  London  aspriz^inthe 
Crown's  rights  to  droits  of  Admiralty  on  0;tober  17ch,  1914.  After 
investigation  of  the  facts  I  was  satisfied  that  the  goods  at  the 
time  of  seizare  belonged  to  the  company.  The  quei-tion  which 
remiined  for  decision  was  whether,  having  regard  to  the  constitu- 
tion of  the  company,  the  goods  were  enemy  proper  v  sabj  'ct  to 
seizire.  At  all  material  times  the  number  of  shares  in 
Isaria,  Ltd.,  issued  were  1,250  sbares  of  £1  each.  Of  these 
1,2J1  were  held  by  liaria  Zihlerwerke,  of  Munich,  a 
German  manufacturing  company  ;  one  share  was  held  by  each 
of  the  four  directors  of  Isaria,  Ltd.,  who  were  German  subjects  and 
resident  in  Germany  ;  one  other  share  was  held  by  one  Sjhoenmann, 
the  secretary  of  the  company,  also  aG.rman  subject ;  the  remaining 
share  wa?  held  by  one  Tallee,  who  was  said  to  have  been  a  French 
subject,  bit  who,  for  some  time  bufore  the  war,  had  resid-'d  at 
Manich,  and  been  employed  by  the  German  company,  the  Iiaria 
Zihlerwerke.  Schoenmann  left  this  country  on  Augutt  3.d  last ' 
for  Germany,  having  purported  to  appoint  one  ot  the  company's 
employe'.  Mr.  Frank  Morton,  to  be  manager.  Mr  Morton  repre- 
sented the  company  in  these  proceediags.  After  the  outbieak  of 
war  he  wa?  informed  by  the  Board  of  Trade  that  they  were  advised 
that  there  was  no  objeotion  to  the  sale  from  stock  of  the  company 
of  goods  imported  from  Germany  before  the  war,  and  that  no 
licence  wa3  required  for  that  purpose.  Liter  on  (in  November 
last)  he  was  informed  by  the  C.imptroller  of  the  Ccmpanies' 
Department  of  the  Board  ot  Trade  that  as  Isaria.  Ltd  ,  wae  a  com- 
pany incorporated  in  this  country,  there  was  nothing  (having 
regard  to  Sec.  3  of  the  TradtDg  with  the  Enemy  Proclamation 
Xo.  2.  dated  September  9th)  to  prevent  trading  with  the  company, 
or  the  payment  to  it  of  money  which  might  be  owing  to  it.  So 
Mr.  Morton  appears  to  have  carried  on  the  business  of  the  com- 
pany ;  and  the  books  and  pipers  of  the  business  have  bef n 
inspected,  when  required,  by  the  official  accouatant  appointed  by 
the  Board  of  Trade.  For  the  claimants,  it  was  contended  that  the 
goods  belonged  to  an  English  compiny,  not  to  alien  enemies,  and 
were  not  subject  to  seizure  or  confiscation.  On  the  other  hand,  it 
was  argued  for  the  Crown  that  as  all  the  directors  were 
enemy  subjects,  ani  resident  in  Germany,  and  all  the  share- 
holders were  also  either  enemy  subjects,  or  resident  in 
Germany,  the  goods  were  in  reality  the  property  of  alien 
enemies,  and  ou?ht  to  be  condemned  as  such.  I  was 
referred  to  my  decision  in  this  Court  in  "The  Roumanian  ' 
(1915,  Probate,  page  26)  ;   and,  of  course,  to  the  judgments  pro- 


nounced later  by  the  Court  of  Appaal  in  "  the  Continental  Tyre 
Co.,  Ltd.,  r.  D.iimler  Co.,  Ltd.,  and  r.  Thomas  Tilling,  Ltd." 
(1915,  I.K.B ,  page  893).  I  will  only  observe  as  to  'The 
Roummian  '  that  it  does  not  necessarily  govern  this  case.  The 
facts  there  were  different  in  important  and  material  respects ; 
moreover,  I  think  it  will  be  found  that  in  the  course  of  the  argu- 
ments in  'the  Roumanian,"  counsel  for  the  claimants  expressly 
admitted  that  the  "  Earopaische  Petroleum- Union  Gesellschaft 
mit  beschrankter  Haftung  "  wai  a  German  company  ;  and  the  case 
was  dealt  with  accordingly.  The  judgments  in  the  Court  of 
Appeal  in  the  Continental  Tyre  Co.  cases,  however,  bear  directly 
upon  the  point  arising  in  the  present  case.  What,  therefore,, 
ought  I  to  do  in  this  Court  in  view  of  those  decisions  ?  In 
matters  relating  to  prize,  the  Court  of  Appeal  does  not  bind  this 
Court,  for  the  reason  that  no  appeal  lies  to  the  Court  of  Appeal 
from  jadgments  given  in  the  Prize  Court.  The  cnly  appellate 
court  in  such  cases  is  the  Judicial  Committee  of  the  Privy 
Council.  If  I  were  of  opinion  that  different  principles  applied  in 
the  present  proceedings  in  a  Court  of  Prize  ;  or  if  I  held  a  strong 
opinion  upon  the  legal  aspects,  even  if  the  same  principles  were 
applicable,  I  conceive  it  would  be  my  duty  to  give  effect  to  such 
opinion  even  though  it  differed  from  that  of  the  Court  of  Appeal. 
But  I  do  not  think,  in  the  present  case,  different  principles 
ought  to  be  applied.  The  matter  in  controversy  appears 
to  me  to  be  one  which  should  be  regarded  from  the 
point  of  view  of  municipal  law  ;  and  no  question  of  an  over- 
riding principle  of  international  law  arises.  The  claimants 
come  forward  as  a  compiny  incorporated  in  accordance  with  the 
law  of  this  country.  The  claim  is  not  made  by  the  individual 
shareholders^subjects  of  a  foreign  country,  enemy  or  otherwise. 
The  question  turns  upon  the  status  of  the  company  in  this  K'ng- 
d)m.  Accordingly,  nothing  in  this  case  depends  upon  the  bearing 
of  the  law  of  nations  upon  our  municipal  law.  In  these  circum- 
stance?. I  think  it  more  respectful  to  the  Court  of  Appeal  to  act  in 
accordance  with  their  j  oJgment,  however  much  I  might  feel 
inclined  to  sympathise  with  the  di-sentient  views  of  Lord  Justice 
Buckley.  In  the  special  facts  of  this  case  and  of  the  Continental 
Tyre  Co.  cases,  a  decision  in  accordance  with  Lord  Justice 
Buckley's  judgment  might  be  easy  ;  tut  it  is  fairly  obvious  that 
with  even  a  slight  variation  of  facts  as  to  the  holding  of  the 
shares,  the  adoption  of  a  definite  general  principle  as  a  foundation 
for  his  judgment  and  its  application  would  give  tiae  to  great 
diffisulties.  Without  dealing  with  it  any  further,  I  may  observe 
that  even  in  Lord  Justice  Buckley's  dissenting  jadgment  this  pas- 
sage is  to  be  found  :  — ''  The  corporation,  if  it  be  a  British  corpora- 
tion, stands  in  the  same  position  for  most  purposes  as  a  British 
subject.  For  instance,  as  regards  rights  of  ownership  of  property 
and  the  right  to  protec  ion  and  aesisfance  by  the  law.  But  while 
it  stands  for  most  purposes  in  the  position  of  a  British  subject,  it 
cannot  be  correctly  described  as  a  British  subj  ect."  The  question 
before  me  deals  with  "  rights  cf  ownerthip."  For  the  reasons  stated, 
I  am  content  to  accept  respectfully  the  law  eslaid  down  by  the  Court 
of  Appeal,  and  must  leave  the  ultimate  decirion  to  a  higher  tribunal. 
It  the  judgment  of  the  maj  )rity  of  the  Court  of  Appeal  is  unsound, 
it  must  be  so  pronounced  by  the  House  of  Lords  on  appeal  from 
them  ;  or  by  the  Privy  Council  on  appeal  from  this  Court.  If  it 
is  affirmed  as  g  jod  law,  but  is  conHidered  to  require  alteration  as  a 
matter  of  jast  policy,  thfn  the  Legislature  must  act.  I  desire  to 
add  one  word  by  way  of  reservation.  The  case  of  the  ownership 
of  vessels  registered  in  this  country  is  so  special,  having  regard  to 
our  merchant  shipping  legislation,  that  1  venture  to  repeat  what 
I  said  in  "The  Tommi  "  and  "The  R>therfaad"  (1911,  Probate, 
page  251).  and  to  reserve  expressly  all  questions  which  might 
arise  if  it  were  contended  that  a  British  vessel  was  the  property 
of  a  company  constituted  like  that  of  Isaria,  Ltd.  The  jadgment 
of  the  Court  is  that  the  goods  stizid  are  not  enemy  property, 
and  I  order  their  release.  On  their  release  they  will  be  delivered 
over  to  Mr.  Morton,  the  present  manager  of  Isaria,  Ltd.  :  and  he, 
of  course,  will  deal  with  them  as  belonging  to  the  English  com- 
pany :  and  he  will  not  be  able  to  deliver  them  or  their  proceeds 
over  to  the  alien  enemy  shareholders  of  the  company  or  to  use 
them  or  to  apply  their  proceeds  for  the  benefit  of  any  such  share- 
holders during  the  existence  of  the  war. 


Patent  Revocation. 


On  the  29 ;h  ult.  the  Court  of  Appeal,  composed  of  the  Master  of 
the  Rolls,  Lord  Justice  Phillimore  and  Mr.  Justice  Joyce,  delivered 
udgment  upon  the  appeal  of  Witcaiborizi  ig,  Ltd.,  from  a 
j odgment  of  lUr.  Justice  (now  Lord  Justice)  Warrington  dismi'sing 
their  petition  for  revocation  of"  letters  patent  Xo.  10,370  of  1912, 
granted  to  JuhnE  Jame son,  Oliver  H.  Valpy  and  Edmund  A.Bnckle, 
for  "  Improvements  in  the  treatment  of  peat  and  the  like. "  One  of 
the  claims  of  the  patent  was  as  follows  : — "  In  a  process  for  the 
extraction  of  water  from  peat  and  Lke  substances  passing  an 
electric  current  through  a  pulp  ot  the  same  heated  to  a  tempera- 
ture ot  100°  C.  under  a  pressure  such  that  no  steam  is  produced 
substantially  as  described.'  Appellants  applied  f.)r  revocation  of 
the  patent  on  the  grounds  that  it  was  invalid  for 
want  of  utili'y  and  insuffieieuey  ot  directions.  It 
was  proved  that  the  wa'er  in  piat  was  partly  free  and 
partly  combined  in  the  form  of  '  hydro-cellulose,  '  and  that  the 
combined  water  could  not  be  got  lid  of  by  pressure  as  the  free 
water  could.  Prior  to  the  patent  it  had  been  suggested  that  the 
water  could  be  removed  by  the  use  of  a  comparatively  high  tem- 
perature and  pressure.  The  patentees  (the  respondnts)  alleged 
that  the  result  could  be  attained  by  the  use  of  an  electric  current 
the  voltage  ot  whieh  might  vary  within  wide  limits,  at  a 
lower  temperature,  but  the  petitioners  ccntended  that  the  only 
result  obtained  by  the  use  of  the  current  was  due  to  its  heating 
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effect.  Mr.  Justice  Warrington  held  that  the  Bpeeification 
described  a  prooeea  in  which  the  electric  cnrrent  was  used  to  effect 
the  decomposition  of  the  "  hydro-cellulose "  without  recourse 
for  that  purpose  to  heat,  while  the  earlier  process  depended 
on  the  effect  of  heat  alone  ;  that  the  process  was  useful  ; 
and  that  the  directions  were  not  insufficient.  He  accordingly 
dismissed  the  petition  with  costs,  and  granted  respondents  a  cer- 
tificate of  validity.  From  this  decision  the  petitioners  now 
appealed. 

Mr.  Walter,  K.C.,  Mr.  Colefax.  K.C.,  and  Mr.  Frost  appeared  in 
support  of  the  appeal,  and  Mr.  B^usfisld,  K.C.,  and  Mr.  J.  Hunter 
Gray  for  the  respondents. 

The  Master  of  the  Rolls,  in  the  course  of  his  judgment, 
said  he  did  not  consider  the  experiments  which  had  been  made  by 
both  sides  were  either  satisfactory  or  conclusive,  but,  on  the  whole, 
he  thought  the  petitioners  had  failed  to  prove  that  the  respondents' 
patent  was  bad  for  want  of  utility.  While  feeling  more  difiSculty 
upon  the  other  point  as  to  the  directions  in  the  respondents'  speci- 
fication being  insufficient,  as  alleged  by  the  petitioners,  he  was  not, 
on  the  whole,  prepared  to  differ  from  the  conclusion  arrived  at 
by  Mr.  Justice  Warrington  upon  that  issue.  The  result  was 
that  in  his  opiaion  the  appeal  failed  and  should  be  dismissed  with 
costs. 

Lqkd  Justice  Phillimobe  and  Mr.  Justice  Joyce  delivered 
judgments  to  {he  same  effect. 


PiGOOTT  &  Co.,  Ltd.,  t-.  Hicks  ic  Co. 

On  Friday,  before  his  Honour  Sir  W.  Lucius  Selfe,  in  the  Maryle- 
bone  County  Court,  Messrs.  Tbos.  Piggott  &  Co.,  Ltd.,  engineers, 
Atlas  Works,  Springhili,  Birmingham,  claimed  the  return  of  £13, 
paid  for  an  electric  motor  to  Messrs.  Hicks  &  Co.,  engineers, 
Portedown  Road,  Maida  Vale,  W. 

Mu.  Rankin,  counsel  for  the  plaintiffs,  explained  that  ia 
February  the  defendants  advertised  a  second-hand  electric  motor, 
as  good  as  new,  of  7i  H  v.,  and  the  plaintiffs  purchased  it,  paying  a 
cheque  for  the  amount  in  advance.  When  the  machine  arrived  at 
Birmingham  it  was  found  that  the  coils  had  been  fused  up  and 
that  the  motor  was  nothing  like  7i  H.p.  A  new  motor  would 
have  cost  about  £25,  but  at  that  date  it  would  have  taken  a  month 
to  deliver  it.  In  these  circumstances,  cash  was  paid  for  this  motor. 
Counsel  said  that  his  clients  had  sustained  considerable  damage 
through  want  of  this  motor  and  having  to  substitute  another.  It 
cost  in  labour  alone  £7  to  move  one  of  their  motors  from  one  part 
of  their  works  and  install  it  where  the  additional  pow^r  was 
needed.  But  for  the  fact  that  they  had  a  spare  motor,  the  damage 
would  have  been  much  heavier. 

Mr.  Dyson,  manager  of  the  plaintiffs'  works,  said  that  the  motor 
was  delivered  on  March  2nd.  It  was  urgently  wanted  to  complete 
a  contract  for  steam  pipes  for  the  Admiralty,  and  the  one  supplied 
by  the  defendants  not  being  what  it  was  represented  to  be,  caused 
delay  in  the  work.  It  was  wanted  to  diive  a  lathe.  When  it  was 
discovered  that  the  coils  of  the  motor  were  defective  and  that  the 
hiirse-power  was  much  under  7i,  they  had  to  dismantle  one  of  their 
fixed  motors  and  place  it  to  complete  the  pip&contraot.  The  out- 
of-pocket  cost  of  this  work  was  £7  6e.,  and  the  work  was  delayed 
four  weeks. 

His  Honour  :  Thus  you  have  lost  more  than  £7  .'—Witness  : 
Considerably. 

His  Honour  :  There  will  be  judgment  for  the  plaintiffs  for 
£26  '.Is.  and  costs,  payable  in  14  days.  And  about  the  rejected 
motor  / 

Counsel  :  It  lies  with  my  clients  at  the  defendants'  risk. 


Workmen's  Compensation. 

At  Preston  County  Court  last  week,  Luke  Riley,  labourer,  21, 
I'oUard  Street,  brought  an  un8ucc»ssf  ul  claim  under  the  Workmen's 
Compensation  Act  against  the  United  Electric  Car  Co.,  Ltd.,  of 
Strand  Road,  Preston.  It  appeared  that  three  years  ago  an  aci;i- 
dent  occurred  to  the  applicant,  and  his  leg  was  injured.  The 
respondents  admitted  liability  for  payment  of  compensation  in 
respect  of  that  accident  until  Kovember  Urd  last,  when  it  was  con- 
tended that  applicant  had  fully  recovered  and  was  able  to  do  the 
work  they  offered  him.  Applicant  declared  that  ulcers  on  his  leg 
rendered  him  unfit  for  work. 

JuDOE  Stcrqes  gave  judgment  for  the  respondents,  holding 
that  the  nlcers  had  no  connection  with  the  accident.  Appli- 
cant was  awarded  costs  up  to  the  time  of  the  payment  into 
Court  by  respondents,  and  the  latter  were  awarded  subsequent 
costs. 


PARLIAMENTARY. 


Alienliuc  Tnimwa.vs. 

After  several  days'  sitting  the  Select  Committee  of  the  House 
of  Lords,  presided  over  by  Lird  Newton,  has  passed  the  Aberdare 
U.D.C.  Bill.  The  objects  of  the  Bill  are  the  construction  of  certain 
tramways,  the  provision'of  railless  traction  and  motor-bus  routes, 
and  certain  street  improvements.  The  principal  opponents  were 
the  Great  Western  Railway  Co.  and  the  Taff  Valley  Railway  Co. 

Mr.  Clode,  for  the  promoters,  said  that  the  tramways  of  the 
Urban  District  Council,  which  were  opened  in  191  :i,  had  done 
fairly  well,  but  the  railless  traction  routes  had  not  shown  a  profit. 
The  tramway  extensions  proposed  were  from  Treoynon  to  Hirwain, 
from   Aberaman  to   Cwmaman,    and   to   Aberewmboi,      It    waa 


proposed  to  extend  the  existing  railless  traction  routes  from 
Abernant  Road  to  Cwmbach  and  from  Trecynon  to  Cwmbach. 
Sanction  was  asked  to  borrow  £49,751  for  the  construction  and 
equipment  of  the  tramways  and  railless  cars,  and  £8,500  for 
motor-'buses. 

A  great  deal  of  local  evidence  was  called,  and  Mr.  S.  Sellon 
and  Mr.  J.  B.  Hamilton  also  gave  evidence  in  support  of  the 
proposals. 

Mr.  Balfour  Brow.ve,  K.C,  for  the  Taff  Vale  Railway  Co., 
in  asking  the  Committee  to  reject  the  Bill,  contended  that  Parlia- 
ment never  intended  tramways  to  run  alongside  existing  railways 
to  take  traffic  from  them. 

Mr.  Lloyd,  K.C,  on  behalf  of  the  Great  Western  RaUway  Co., 
agreed  that  the  proposed  tramways  were  unnecessary  and  would  be 
unremunerative. 

The  Committee  passed  the  preamble  except  with  regard  to  the 
proposed  extension  from  Treoynon  to  Hirwain,  which  was  struck 
out. 


Yorkshire  Electric  Power  Bill. 

The  Bill  promoted  by  the  Yorkshire  Electric  Power  Co.  cime 
before  the  Select  Committee  of  the  House  of  Lords,  presided  over 
by  Lord  Hylton,  on  April  27th  and  subsequent  days.  The  com- 
pany, under  the  Bill,  sought  for  power  to  supply  electric  current 
for  lighting,  and  also  provided  for  the  division  of  the  capital  into 
£1  shares. 

Mr.  Freeman,  K.C,  appeared  for  the  promoters,  and  said  the 
areaof  the  company  comprised  the  greater  part  of  the  West  Hiding 
of  Yorkshire,  but  the  powers  of  the  company  only  allowed  them  to 
supply  electric  power  in  balk.  The  authorised  capital  of  the  com- 
pany was  £2,000  000,  and  £538,000  had  been  expended  on  capital 
account.  In  no  fewer  than  84  districts  in  the  area  there  was  no 
body  authorised  to  supply  electric  light.  The  opponents  of  the 
Bill  mainly  consisted  of  county  boroughs,  and  he  contended  that 
as  the  company  could  not  go  inside  the  areas  of  these  boroughs, 
they  were  not  affected. 

After  hearing  evidence,  the  Committee  struck  out  the  main 
clauses  of  the  Bill,  and  in  consequence  the  promoters  withdrew  the 
whole  Bill. 

Second  Readings.— In  the  House  of  Lords,  on  May  4th,  the 
Metropolitan  District  Riilway  Bill  and  the  Ascot  District  Gas  and 
Electricity  Bill,  were  read  a  second  time. 


OUR  LEGAL  QUERY  COLUMN. 


"Switch"  writas  .  — "  We  should  like  the  help  of  your  Legal 
Column  with  regard  to  a  question  of  trading  with  the  enemy. 
The  matter  is  probably  one  in  which  several  readers  find  them- 
selves, and  we  think  is,  therefore,  of  general  interest.  Should 
you  mention  the  matter  in  your  paper,  we  must  ask  you,  for  obvious 
reasons,  not  to  mention  our  name  in  any  way.  The  position  is  that 
in  the  past  we  had  various  apparatus  made  for  us  in  Germany  ; 
the  actual  orders  were  placed  with  the  agent  of  the  German  firm 
in  this  country,  who  is  either  an  Englishman  or  a  neutral.  The 
orders  were  made  out  to  him  ;  the  invoices  we  received  were  on 
the   German   manufacturers'  paper,  with  a  note  on  the  bottom  : 

'  Payable  to   our  agent,   Mr in  London.'     The  cheques 

were  paid  by  ns  to  this  agent.  Since  the  outbreak  of  war  we  have 
made  arrangements  to  have  the  apparatus  made  in  this  country, 
and  for  various  reasons  have  had  to  place  contracts  for  some  time 
ahead.  We  wish  to  know  how  we  can  take  steps  to  have  the 
remainder  of  the  outstanding  orders  with  the  lierman  manu- 
facturers legally  cancelled.  We  might  say  that  the  orders  given 
to  the  agent  in  London  mentioned  a  definite  number  of  pieces 
but  generally  stated  '  Delivery  as  required.'  Thanking  you  in 
anticipation  for  any  assistance  you  can  give  ue." 

*,*  An  executory  contract  concluded  with  an  alien  enemy  before 
the  outbreak  of  war  is  merely  suspended  during  the  war  as  regards 
the  right  to  performance  and  the  right  of  action.  But  suoh  a 
contract  is  either  avoided  or  dissolved  by  the  outbreak  of  war  (\) 
if  it  enures  to  the  aid  of  the  enemy,  or  (2)  if  it  is  in  its  nature 
incapable  of  suspension.  A  contract  will  in  its  nature  be  incapable 
pf  suspension  if  O'lf''''  "/"')  its  proper  performance  necessitates 
intercourse  with  the  enemy  during  the  war.  The  above  are  the 
principles  of  law  (apart  from  the  law  as  defined  by  various  pro- 
clamations) which  govern  the  (juestion  propounded.  It  would 
seem  that  if  any  payment  made  to  the  English  agent  were  to  have 
been  by  him  transmitted  to  his  German  principals,  it  would  be 
illegal.  By  the  Trading  with  the  Enemy  Proclamation  (No.  2), 
Art.  5,  any  person  resident,  carrying  on  business,  or  being  in  the 
British  Dominions  is  warned — (1)  Not  to  pay  any  sum  of  money 
to  or  for  the  benefit  of  an  enemy.  It  is  true  that  if  an  enemy  has 
an  agent  in  this  country  duly  appointed  before  the  war,  payment 
to  suoh  agent  is  not  a  crime,  although  the  money  must  not  be 
transmitted  by  him  to  his  principal  (see  Kershaw  r.  Kelser  (IS6!S) 
luO  Mass.  5(!1).  In  these  circumstances  inasmuch  aa  our  corres- 
pondent will  probably  have  no  means  of  knowing  whether  money 
is  being  transmitted  to  Germany  or  not,  to  continue  to  trade  with 
the  agent  will  be  a  very  dangerous  proceeding,  and  it  is  ditlioult 
to  understand  why  he  need  take  steps  to  have  the  orders  legally 
cancelled.  All  that  is  nesessary  for  him  is  to  serve  a  notice 
saying  that  he  does  not  propose  to  aocapt  any  more  goods  under 
the  contract.     He  would  do  well,  however,  to  consult  a  solicitor. 
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CORRESPONDENCE. 

Letters  reeeicetl  hy  us  after  5  P.ii.  on  Tcesday  canttot  appeal  until 
the  fulUncing  toeek.  Correspomlents  slunihl  forward  their  com  muni' 
cations  at  the  earliest  possible  moment,  A'o  letter  can  be  published 
unless  ive  hare  the  wrtter's  name  and  address  in  our  jwssession. 


WAR    ITEMS. 


The  Englneeringr  Indastry  and  the  War. 

Many  will  read  with  great  interest  your  valuable  article 
entitled  "  The  Engineering  Industry  and  the  War,"  and  I 
should  hke  the  favour  of  a  portion  of  your  space  to  make  a 
few  remarks  thereon. 

I  believe  that  zeal  without  knowledge  is  frenzy,  and  I 
believe  that  the  basis  of  the  genius  of  our  high  national  civili- 
sation exists  in  the  preventative,  constructive  and  aggressive 
resources  of  which  our  professional  engineers  are  the  masters 
and  national  custodians. 

I  have  asked  a  friend  to  put  down  a  question  in  Parliament 
upon  this  subject,  because  I  find,  upon  discussing  the  matter 
with  a  number  of  Members  of  Parliament,  and  in  other  obvious 
pat<?nt  ways,  that  the  nation  knows  little  or  nothing  of  the 
vital  asset  representeil  by  .some  I'i.OOO  professional  engineers 
appearing  in  the  published  lists  of  the  Institutions  of  Civil, 
Electrical,  and  Mechanical  Engineers. 

I  know  the  medical  profession  in  many  countries,  and 
having  met  them  in  consultations,  can  testify  in  many  ways 
that  they  have  little  or  no  knowledge  of  the  important  subject 
of  the  industrial  i^rformance  capacity  of  male  or  female 
individuals.  Tiy  any  medical  man  you  like,  and  he  does  not 
know  that  the  average  female  heart  pumps  blood  as  3  is  to  5 
of  the  average  male;  it  seems  incredible,  but  they  do  not 
know-  this  simple  fact  in  their  line,  and  yet  the  blood  pumped 
by  the  heart  is  the  measure  of  industrial   performance. 

In  the  area  of  the  sacrum  it  is  the  same,  and  these  are  the 
biological  laws  governing  weight-hfting  and  carrying  capacity 
as  well  as  reserve  power  for  overtime  and  special  sustained 
mental  or  physical  efforts. 

Engineers  are  the  only  profession.il  men  who  graduate  in 
actual  labour  experience  and  know  how  to  get  those  results 
from  individual  output  which  are  so  essentially  a  part  of  the 
uniform  national  effort  in  every  part  just  now,  without  the 
absurd  long  hours  and  overstrain  w'hich  are  doing  great 
general  injury  unnecessarily. 

In  a  letter  it  is  impossible  to  do  justice  to  the  capacity  and 
responsibility  of  the  trained  engineer,  but  we  have,  whatever 
one  may  say,  to  thank  Parliament  for  the  information  given 
last  week,  that  the  Admiralty  retains  eight  medical  men  at 
jEo.OOO  per  annum. 

But  where  are  the  engineers?  Plow  many  engineers  are 
retained  by  the  whole  Empire  at  £5.(10(1  jx-r  annum''  Germany 
is  fighting  us  with  engineers,  not  with  doctors.  The  greatest 
preventative  and  aggressive  medicine  is  engineering,  not 
physic.-^  and  surgery,  and  the  great  Dr.  Erlich  has  lowered 
himself  when  he  declares  "  this  is  a  dix;tnr.s'  war." 

If  the  Germans  will  withdraw  their  engineers  out  fif  the 
war  we  will  withdraw  our  doctors,  and  in  that  case  in  three 
v\eeks  we  should  be  in  Berlin. 

One  is  glad  to  see  professional  men  retained  at  d£.T,000  a 
year,  which  a  good  man  is  honestly  worth  to  sustain  the  burden 
of  his  position.  But,  may  we  not  see,  since  war  always  has 
been  an  engineering  job,  our  prominent  engineers  placed 
in  prominent  positions  and  paid  like  doctors  and  lawyers  in 
the  interests  of  the  State?  Why  have  we  an  Engineering 
('ommittee  on  the  production  of  munitions  of  war  presided 
over  by  a  lawyer,  and  no  professional  engineer  listed  by  the 
great  British  engineering  institutions,  not  one,  xipon  that 
Committee? 

J.  Sutherland  Warner,  A.M.I. Mecb.E. 
T/indon,  W.,  'Apra  SO^/i,  1915. 


Mathematical  Notation. 

With  reference  to  my  propoeal  which  you  published  in  last 
week's  issue,  I  had  sent  to  Prof.  A.  E.  Kenuelly,  of  Harv.ard 
University,  a  fore  copy  of  the  same,  and  in  an  appreciative 
answer,  he  thinks  the  suggestion  a  very  good  one,  and  "  hopes 
it  will  be  earnestly  advanced  with  a  view  of  winning  its  ulti- 
mate adoption."  this  though,  he  says,  he  believes  he  was  the 
first  to  introduce,  about  W.&,  the  self  explanatory  form  of 
notation  //JL ".  but  I  deem  it  would  not  take  long  for  any 
interested  in  the  subject  to  accept  the  dagger  with  its  simple 
■mcmoria  tcrhnica  for  positive  and  negative  angles. 

F.  Jaeol). 
London,  S.E.,  May  3rd,  1915. 


Batteries  for  Submarines.— Hitherto,  we  learn  from 

American  sources,  only  lead  batteries  have  been  need  on  board 
submarines.  It  is  reported,  however,  that  an  Edison  nickel-iron 
battery  is  to  be  installed  in  a  L'.S.  submarine  which  is  now  under 
conatrnction. 

British  Industries  Fair.— Buyers  who  have  not  received 

invitation  cards  for  this  Fair,  which  opens  on  May  10th,  at  the 
Agricultural  Hall,  Islington,  should  nommnnicatc  at  once  with  the 
Board  of  Trade  at  32,  Cheapside,  K.C. 


Municipal  Kmpioyes  and  the  Manufacture  of  Munitioos.— 

.\  census  of  municipal  ckctricity  and  tramways  employes 
who  can  be  spared  for  the  making  of  war  munitions  has 
just  been  taken  in  Bolton,  Wigan,  Bury,  Salford  and  other 
areas  of  central  and  south-east  Lancashire.  It  is  under- 
stood that  a  considerable  number  of  such  employes  are  avail- 
able. The  Northampton  Tramways  Committee  has  reported 
to  the  Town  Council  that  if  a  10  minutes'  service  is  adopted, 
43  men  could  be  released  in  order  that  they  may  be  engaged 
in  the  manufacture  of  war  munitions.  The  most  suitable 
men  are  to  be  selected  by  the  Committee.  The  Lighting 
Committee  of  the  Leyton  District  Council  has  approved  a 
scheme  whereby  the  mechanics  at  the  works  w  ill  be  enabled, 
in  their  own  time,  to  assist  in  the  manufacture  of  spare  parts 
for  transport  motors  for  war  purposes,  the  material  being 
supplied  by  the  .Associated  Equipment  Co.,  W'ho  will  pay 
the  min  for  work  done. 

After  the  War. — The  FuUiam  Electricity  Committee  re- 
commends that  the  Council  undertakes  that,  when  engaging 
new  hands  after  the  war,  preference  shall,  as  far  as  possible, 
Ix;  given  to  those  who  have  served  their  country  under  arms 
or  in  making  munitions  of  war. 

War  Bonus. — In  view  of  the  greatly  increased  prices  of 
household  necessities  caused  by  the  war,  Messrs.  J.  &  W.  B. 
Smith  have  decided,  quite  voluntarily,  to  pay  from  April 
24th  a  special  war  bonus  to  all  their  employes  for  the  dura- 
tion of  the  war. 

Siemens's  Employes  with  the  Forces. — We  have  received 
a  copy  of  a  booklet  of  46  pp.,  issued  in  .April,  giving  the 
names  of  employ(5s  of  the  Siemens  Companies  who  are  now 
serving  in  H.M.  Forces.  These  are  set  out  alphabetically, 
with  particulars  of  the  department  in  which  employed 
(othces,  branches  or  works),  and  the  unit  and  rank  now 
held.  Copies  of  the  booklet  are  being  distributed  among  all 
the  men — who  now  number  well  over  1,000.  Still  more 
have  enlisted  since  the  booklet  was  printed. 

Blackpool  Electrical  Employes. — Of  the  men  who  were 
recently  engaged  in  the  Blackpool  Corporation  electricity 
department,  31  are  on  military  service  and  six  are  engaged 
in  the  making  of  munitions.  The  tramways  department 
has  a  staff  of  190  men.  There  are  only  seven  single  men 
in  the  office  and  engineering"  departments,  and  four  have 
tiependents.  On  the  tr.'iflic  side  there  are  eleven  single  men 
of  military  age,  but  eight  have  been  pronounced  medically 
unlit  for  service,  and  two  of  the  remaining  three  have  de- 
pendents. There  are  49  tramway  employes  serving  in  the 
Forces. 

Board  of  Trade  .4ssistance. — The  Board  of  Trade  Com- 
mercial Intelligence  Branch  has  issued  list  No.  18  of  in- 
quiries received  during  the  week  ending  .April  24th  for 
names  of  suppliers  of  goods. 

tiovernraent  Cable  Contracts. — Replying  in  the  Par- 
li.-mientary  p.ipers  li>  Mr.  Booth,  Mr.  Beck,  as  repre- 
senting the  First  Cummissioner  of  Works,  said  that  his 
d<partment  hail  recently  given  a  contract  to  the  Union 
Cable  Co.,  Ltd.  The  principal  holding  was  in  German 
hands,  and  while  the  managing  director,  Mr.  Blackwood, 
was  an  Englishman,  the  other  four  directors  were  German. 
The  works  were  at  Essex  and  a  number  of  English  }K'ople 
were  employed,  and  not  a  penny  of  profit  of  any  kind  went 
to  the  German  people.  The  action  of  the  Office  of  Works 
in  the  matter  was  in  accord.ance  with  the  policy  laid  down 
for  them,  in  common  with  other  departments,  by  the  Govern- 
ment in  the  Trading  with  the  Enemy  Act. 

The  Position  in  Brussels. — M.  E.  Janssens,  writing  from 
24,  Budge  Row,  E.C.,  gives  the  following  report  of  the 
situation  of  the  electrical  trade  in  Brussels,  which  has  lieen 
handed  to  him  by  a  neutral  subject  who  has  just  returned 
from  that  town: — "  .Ail  things  are  very  quiet.  The  tram- 
way companies  are  running  a  few  cars  on  each  of  their 
services;  this,  with  the  consent  of  the  German  authorities, 
who  have  taxed  their  receipts  heavily.  A  number  of  fac- 
tories are  considering — now  that  no  orders  are  in  hand — the 
manufacture  of  a  lot  of  articles  quite  out  of  their  lines,  thus 
increasing  their  output  to  a  maximum.  '  Energie  and 
Lumi^re  '  employ  actually  15  i>er  cent,  of  their  personnel  to 
make  new  types  of  electrical  apparatus,  and  although  en- 
gaged solely  in  that  line  before  the  war,  have  now  started, 
as  a  side  line,  the  manufacture  of  sanitary  appliances!  The 
Belgian  manufacturers  are  busy  in  studying  new  devices, 
in  improving  the  existing  tv[x^s  on  the  market,  and  in  in- 
creasing the  output  of  tiieir  works,  w  hile  their  representa- 
tives are  in  England  searching  for  sound  connections." 

Newcastle  Electrical  Manufacturers  and  War  .Munitions. — 
.At  a  sf)ecial  meeting  of  the  electrical  section  of  the  New- 
castle-on-Tyne  Chamber  of  Commerce,  held  on  Friday  last, 
to  take  into  consideration  the  question  of  expediting  the 
production  of  munitions  of  war.  it  was  unanimouslv  resolved 
that  the  members  of  the  section  should  offer  their  individual 
help  in  their  spare  timfe  to  the  Munitions  of  War  Committee 
in  any  capacity.  It  was  further  agreed  that  all  firms  repre- 
sented in  the  electrical  section  should  state  to  the  Munitions 
of  War  Committee  what  special  work  tbey  were  able  and 
willing  to  do  for  the  .Admiralty  or  War  Office.  The  opinion 
of   the  Committee  is  also  to  be.  sought  as   to  whether  the 
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section  should  approacli  similar  bodies  and  ask  for  promises 
of  individual  help,  should  it  be  required. 

Kielit'  Electrical  War  Tax. —  The  Governor  of  Kieff  has 
notilied  the  Electrical  Company  of  the  town  that  the  local 
Duma  has  decided  to  levy  a  war  tax  of  5  per  cent,  on  the 
sums  paid  for  electric  light,  and  asks  the  company  to  re- 
cover from  tho  users.  On  the  request  from  the  company 
for  instructions  how  to  act  in  the  event  of  the  subscribers 
refusing  to  pay  the  tax,  the  Governor  has  admitted  its  in- 
ability to  sue,  and  it  has  to  refer  cases  of  recalcitrancy  to  the 
town  authorities. 

Russia:  Cataloj^ues  Wanted. — Catalogues  and  price  lists 
are  wanted  by  Bracia  Borkowscy,  electrotechnical  depot, 
Warsaw,  Al.  Jerozolimska  56. 

Russia. — Several  agents  in  Warsaw  are  anxious  to  secure 
representation  there  for  British  manufacturers  of  electrical 
gocxis  and  fittings  and  high-voltage  goods.  Application 
should  be  made  to  the  Board  of  Trade  Commercial  Intelli- 
gence Branch  in  London. 

German  Exports  to  U.S.A. — The  President  of  the  Board 
of  Trade  states  (says  the  "  Times  ")  that  the  imports  into 
the  United  States  from  Germany  were  valued  at  .£12,222,000 
in  the  seven  months  ended  February,  a  decrease  of  48  p>er 
cent.  Imports  from  the  United  Kingdom,  however,  were 
valuwl  at  ^29,824,000,  as  compared  with  ,£34,413,000  in  the 
earlier  period,  a  decrease  of  only  13  p>er  cent.  Imports  from 
Germany,  though  higher  in  January,  191.5,  than  in  preceding' 
months,  owing  mainly  to  large  imports  of  dye  stuff  and  fine 
chfjnicals,  were  lower  than  in  the  corresponding  month  of 
1914,  and  showed  a  heavy  decline  in  February. 

Engineers'  War  Wages. — The  Amalgamated  Engineers  in 
Ashton-under-Lyne,  Stalybridge,  Dukinfield  and  Hyde  have 
had  their  wages  advanced  3s.  per  week  on  time  rates  and  1\ 
per  cent,  on  piece  rates,  to  be  recognised  as  war  wages,  and 
as  due  to  and  dependent  upon  the  existence  of  the  abnormal 
conditions  now  prevailing  in  consequence  of  the  war. — 
"  Financial  Times." 

The  Future  of  British  Engineering  Trade. — In  the  course 
of   an    editorial    on    "  War    Engineering    Organisation    and 
Future  Trade,"  the  "  Engineer  "  writes: — That  an  idea  of 
utilising  the  present  war  organfsation  for  peace  requirements 
is  taking  root  in  the  minds  of  manufacturers  may  be  gathered 
from  the  suggestion  put  forw-ard  by  Mr.  Arthur  Balfour  at 
a  recent  meeting  of  the  British  Foundrymen's   Association 
at   Shetlield.     Mr.   Balfour,    who  is  a   well-known   Sheffield 
manufacturer,  is  clearly  one  of  those  who  recognise  that  an 
opportunity  has  arisen  for  shaping  the  destinies  of  the  Bri- 
tish engineering  industry,  and  for  striking  out  on  new  lines. 
If  his  advice  be  followed,  then  the  w'ar,  however  heavy  the 
price  to  be  paid,   will  not  have  been  wholly  valueless.     The 
opinion  is  put  forward  that  Sheffield  firms,  and  tlie  criticism 
;ipplirs  with  equal  force  to  other  centres  of  production,  are 
at  present  handicapped  in  their  organisation  by  having  too 
many  articles  to  make  in   a  single  works,  and  it  is  recom- 
mended that  the  existing  close  co-operation  between  different 
works  should  be  continued  after  the  war,   and   that  groups 
of  manufacturers  should   work  together,    the  production  of 
different  commodities  being  allocated  by  arrangement  among 
the   various  establisliments.      Such    a   proposal    is    not,    of 
course,  entirely  novel,  but  it  ought  to  make  a  special  appeal 
at  this  juncture,  when  the  future  of  British  engineering   is 
to  a  certain  e.xtent  in  the  melting-pot,  and  the,  industry  will 
shortly  be  face  to  face  with  new  conditions.     There  can  be 
no  question  that  when  Germany  realises  that  her  attempt 
to  dominater  the    world   by   force  of  arms   has  resulted   in 
failure^  she  will  seek  by  a  fresh  and  more  aggressive  cam- 
paign than  in  the  past  to  retrieve  her  fallen  fortunes  in  the 
I'ommercial  arena.     She  will,  however,  start  under  material 
disadvantages,  for  by  her  conduct  of  the  war  she  has  antag- 
onised   the   whoU;    world    ami    squandered    the    goodwill    in 
overseas  markets  created  by  years  of  patient  effort.     It  will 
be   a   long  time   l>efore  her  manufacturers  can   hope  to  live 
down  the  obloquy  her  soldiers  have  brought  upon  themselves 
in  the  field.     The   inU'rregnum  in  German  commerce   thus 
rreali'd  should  be  the  opportunity  of  a  home  industry,  which, 
without  any  sl.ivish    imitation   of  German    methods,   should 
by  then  possess  many  of  the  advantages  of  scientific  organ- 
isation,   and    be    prepared    for    the   adaptation    of   the   new 
machinery  of  conni;<.re<.'  to  the  needs  of  consumers." 

No  War  Bonuses  for  Single  Men.— .'\  special  joint  com- 
mittee of  the  Stoke-on-Trent  Federated  Council  recom- 
mended that  a  war  bonus  of  2s.  a  week  be  paid  to  all 
employ(5s  of  the  Corporation  receiving  30s.  a  week  or  less, 
and  Is.  to  employes  receiving  between  .30s.  and  40s.,  the 
neommend.-ition  not  .applying  to  employes  under  21  ye.-irs  of 
age.  When  the  matter  was  before  the  Stoke-on-Trent 
Council  last  we<-k,  an  amendment  was  put  that  the  bojuis 
should  not  be  given  to  unmarried  men  eligible  for  niilitarv 
service,  but  this,  was  lost,  it  being  staled  that  many  single 
men  were  compelled  to  remain  at  their  work  with  the  Cor- 
poration and  others  had  mothers  to  support.  Another 
amendment  was  moved  that  all  single  men  be  excluded 
from  bonus  Ixmellts,  but  eventu.-illy  it  was  resolved  that  the 
b((nus  should  not  be  given  to  single  men  except  in  cases 
where  they  were  the  sole  support  of  one  or  both  parents. 
,  Labour  at  War  Factories.— The  following  new  regulation 
has  been  added  under  tho  Defence  of  the  Realm  Act  in  rela- 
tion to  Labour  employe<l  at  works  where  war  munitions  are 
manufactured:—"  8b.  The  occupier  of  a  factory  or  workshop 
ttip  busnie.ss  earned  on  in   which  consists  wholly  or  mainly 


in  engineering,  shipbuilding,  or  "the  production  of  arms, 
ammunition  or  explosives,  or  of  substances  required  for  the 
production  thereof,  shall  not,  nor  shall  any  person  on  behalf 
of  the  occupier  of  such  factory  or  workshop,  either  directly 
or  indirectly,  by  canvassing,  advertisement  or  otherwise,  take 
any  steps  with  a  view  to  inducing — (a)  any  person  employed 
in  any  other  factory  or  workshop,  being  a  person  engaged 
on  work  for  any  Government  Department  or  otherwise  serv- 
ing war  purposes,  to  leave  his  employment;  or  (b)  any 
person  resident  in  the  United  Kingdom  at  a  distance  of  more 
than  ten  miles  from  the  occupier's  factory  or  workshop,  to 
accept  employment  therein,  otherwise  than  by  notifying 
vacancies  to  a  Board  of  Trade  Labour  Exchange;  and  in 
the  event  of  any  person  contravening  the  provisions  of  this 
regulation  he  shall  be  guilty  of  an  offence  against  these 
regulations." 

S^vitchboard  Service  in  Wartime. — We  are  informed  that 
many  men  have  already  l>een  enrolled  as  full-time  or  part- 
time  switchboard  attendants  to  release  younger  men  for 
service  in  the  Army.  Electrical  engineers  willing  to  assist 
for  half-night  shifts  on  alternate  nights  are  w'anted  in  tho 
following  districts: — Hammersmith,  Wandsworth,  Tooting, 
.Streatham,  Clapham,  Stockwell,  Battersea,  Camberwell, 
Ilolborn,  Camden  Town,  Islington,  Mildmay  Pack,  Clapton, 
Hackney,  Limehouse,  Barking,  Poplar,  Woolwich,  Lewis- 
ham,  and  Forest  Hill.  Further  particulars  can  be  obtained 
at  the  offices  of  "  Electrical   Engineering." 

Roll  of  Honour. — Private  Whiteside,  of  the  5th  King's 
Owii  Royal  Lancaster  Regiment,  who  has  been  killed  at 
the  front,  was  formerly  employed  at  the  Lancaster  Elec- 
tricity Works. 

Private  Alfred  Jones,  aged  34  years,  of  Crewe,  who  has  died 
at  the  .Cambridge  Military  Hospital  from  meningitis,  served 
for  a  time  at  the  Salford  Electrical  Engineering  Works, 
under  Mr.  Donal  Fraser.  More  recently  he  had  been  an 
assistant  examiner  in  the  Patent  Office. 

We  regr^  to  learn  that  Second  Lieutenant  John  Chamber- 
lain, of  the  South  Wales  Borderers,  is  reported  wounded. 
Lieut.  Chamberlain  is  well  known  to  many  of  our  readers 
by  reason  of  his  connection  with  Messrs.  Chamberlain  and 
Hookham,  Tubes,  Ltd.,  and  various  other  businesses.  We 
are  glad  to  t>e  able  to  state  that  up  to  the  time  of  writing 
he  is  making  favourable  progress. 

Engineering  readers  will,  we  are  sure,  join  us  in  express- 
ing' sympathy  with  Professor  Archibald  I?arr,  of  Glasgow, 
whose  second  son,  Lieut.  J.  Y.  Barr  (B.-A.,  Oxford)  was 
killed  in  action  on  April  2.5th  at  the  age  of  23  years. 

Private  J.  Burns,  formerly  employed  by  tlie  St.  Helens 
Cable  Co.,  has  been  at  the  Base  Camp,  Havre,  for  some 
considerable  time,  suffering  from  a  frost-bitten  and  septic 
foot. 

Personal. — Last  Tuesday's  "  London  Gazette  "  contained 
the  following  appointment: — Territorial  Force — No.  4  Elec- 
tric Lights  Company,  Devonshire  (Fortress)  Engineers: 
George  Owen  Tipping  to  be  Second  Lieutenant.     May  5th. 


BUSINESS   NOTES. 


Book  IVoticps.— J/o(Ze/  Power  Boiih.  By  E.  W. 
HobbB.  London  :  Percival  Marshall  &  Co.  Price  .5s.  net. — So  far 
as  we  are  aware,  this  volume  is  uni(iue  in  scope,  and  certainly  its 
excellence  entitles  it  to  become  the  standard  treatise  on  a  subject 
which  is  as  important  from  the  scientific  and  technical  standpoint 
as  from  its  social  and  sportiner  interest.  The  building-  of  model 
boats  of  every  description  and  the  determination  of  their  excellence 
of  design  by  ttpecd  trials  constitutes  a  useful  method  of  naval 
architecture  and  research. 

This  the  author  clearly  recognises,  and  emphasises  it  by  devoting 
great  attention  to  the  naval  archit<H:tuTe  of  small  craft,  and  the 
treatment  he  gives  to  the  subject  is  such  that  those  who  wish  to 
build  and  run  their  vessels  on  thoroughly  scientific  lines  will  find 
all  the  necessary  information  herein.  Those  who  do  not  feel 
dispoiied  to  take  their  sport  so  seriously  will  yet  find  the 
"theoretical"  sections  of  the  book  helpful  in  explaining  facts 
which  could  only  be  learned  otherwise  by  costly  experience,  while 
the  exclusively  practical  chapters  will  be  of  interest  to  every 
reader  engaged  in  model  boat  work  or  contemplating  its  perform- 
ance— whether  professionally  or  aa  a  hobby.  After  a  brief 
historical  survey  of  model  power  boating  and  a  review  of  the 
sporting  and  social  aspects  of  the  pastime,  the  author  illustrates 
and  describes  over  :(0  dilFerent  classes  of  models  and  explains  the 
merits  of  each.  Chapter  1 1 1,  explaining  how  and  uhy  a  boat 
floats  upright  and  how  this  result  may  be  secured,  should  save 
many  painful  experiences  of  ojrtain  phases  of  application  of 
Archimedes'  principle.  The  next  chapter  deals  with  reeistaLCt 
and  propnlsion  in  sutlicient  detail  to  enable  the  reader  to  design 
his  boat  on  rational  lines,  the  precise  steps  to  be  taken  being  set 
out  in  the  next  chapter.  Alternative  methods  of  hull  construction 
are  then  discussed  ;  the  reader  is  left  free  to  adopt  whatever  type 
and  size  of  vessel  he  desires,  and  is  given  all  the  information 
necessary  to  enable  him  to  carry  hia  ideas  to  a  successful  issue. 
The  next  five  chapters  deal  with  the  power  ecjuipment  of  the 
vessel.  The  general  construction,  method  of  workmg,  merits  and 
selection    of  steam   engines,   IhiiUt.",    Imriu'ri*.    petrol   enginCB  and 
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eleotrio  motors  are  deeuribed  and  liberally  illustrated.  It  is 
interesting  to  note  that  email  steam  eng-ines  are  rated  by  watte, 
and  this  convenient  power  unit  is  adopted  in  many  other  parte  of 
the  book.  The  treatment  of  electric  motors  for  propelling:  pur- 
poses is  very  elementary,  but  possibly  sufficient ;  the  possibilities 
of  nickel  accumulators  should  surely  be  mentioned.  Deck  fittings 
and  the  fittingf-out  of  models,  on  which  appearance  and  success  so 
much  depend,  form  the  subjects  of  two  chapters,  and  the  work 
is  terminated  by  an  excellent  chapter  on  power  boat  racing  and  a 
ffloasary  of  technical  terms. 

Imprmed  Fcmr-Fiijure  Logarithm  Table.  By  G.  C.  McLaren 
London  :  Cambridge  University  Press.  Price  Is.  6d.  net. — The 
arrangement  of  the  tables  in  this  work  is  excellent ;  with  the  aid 
of  a  thumb-index,  and  well-chosen  spacing  of  the  lines,  the  log  of 
any  number  can  be  found  in  a  few  seconds.  The  printing  and 
paper  are  equally  satiefactoi y.  Difference  columns,  which  form  an 
essential  feature  of  some  so-called  "  four-figure"  tables,  and  which 
are  an  unmitigated  nuisance  in  use,  are  here  dispensed  with,  three 
figures  being  in  the  first  column  and  the  fourth  at  the  top  of  the 
page.  The  author  has  introduced  an  improvement  to  surmount 
the  difficulty  due  to  approximation  in  the  fourth  figure ;  the 
log  of  5024,  for  instance,  to  six  places  is  7010."iO  ;  in 
a  four-figure  table,  shall  it  be  entered  as  7010  or  7011  .' 
The  author  writes  7010.  in  this  case,  and  for  the  log 
of  .•■023  (700963)  he  writes  7009  :,  the  single  dot  representing 
"about  one-third"  and  the  double  dot  "about  two-thirds,"  and 
being  taken  into  account  accordingly  in  the  use  of  the  tables.  He 
claims  that  this  reduces  the  possible  error  in  the  fourth  figure 
from  ."•  to  1,  as  compared  with  ordinary  four-figure  tables. 

This  may  be  true  ;  time  does  not  permit  of  our  working  out  the 
large  number  of  examples  necessary  to  verify  the  statement,  but  it 
is  clear  that  a  closer  approximation  can  be  obtained  in  this  way. 
Another  innovation  seems  to  us  somewhat  risky.  In  order  to 
facilitate  the  use  of  logs  by  those  whose  mathematical  knowledge 
is  of  the  scantiest,  Mr.  McLaren  dispenses  almost  entirely  with  the 
use  of  the  index,  and  works  only  with  the  mantieea.  the  position 
of  the  decimal  point  being  found  by  inspection.  Up  to  a  point 
this  is  quite  feasible,  but  it  limits  the  range  of  operations  to  multi- 
plication and  diviaion^the  user  would  be  at  sea  in  finding  the  root 
of  a  fraction,  and  even  in  multiplying  or  dividing  decimal  fractions 
it  is  easy  to  fall  into  error. 

Uritrx  llamhi  Colliery  Guide.  Newcastle-on-Tyne :  Andrew 
Reid  &  Co.,  Ltd.  Price  2s.  (id. — This  is  a  new  edition  of  a  guide  and 
directory  to  the  coal  industries  of  the  North  of  England  (North- 
umberland, Durham  and  Yorkshire).  It  contains  a  map  showing 
the  collieries,  railways  and  stations  in  these  three  counties,  also  a 
copy  of  the  Coal  Mines  Act,  1911,  with  various  statutory  rules  and 
orders  issued  since  that  Acb  came  into  force.  The  coUieriee  are 
particularised,  in  tabular  form,  as  to  company,  coUiery,  situation 
and  station,  agent,  manager,  and  engineer,  and  in  other  sections 
alphabetical  lists  appear  of  agents,  managers,  and  fitters.  The 
special  rules  relating  to  the  use  of  electricity  in  mines  are  given 
in  full.  Some  pages  of  miscellaneous  information,  formula  ,  &c., 
by  T.  R.  Blackett,  occupy  the  closing  pages. 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  LIII, 
No.  247.  May  Ist,  191."..  Price  3s.  i;d. — This  issue  contains  papers 
on  ''The  Power  Supply  of  the  Central  Mining-Rand  Mines  Group," 
by  J.  H.  Rider,  and  "  Methods  of  Testing  the  Scherbius  Com- 
pensator," by  A.  A.  Ahmed. 

"Bulletin  de  la  Societe  Internationale  des  Electriciene."  Vol. 
V,  No.4I.     April,  191.",.     Paris  :  Gauthier-Villare.     Price  3  fr. 

"Journal  of  the  Tramways  and  Light  Railirays  A.ssociation." 
London  :  Caxton  House. — The  April  number  contams  a  full  report 
of  the  House  of  Lards'  Judgment  in  the  case  of  The  L.C.C.  c. 
Islington  Assessment  Committee. 

"The  Year-Book  of  Wireless  Telegraphy  and  Telephony."  1915. 
London  :  The  Wireless  Press,  Ltd.     Price  Ha.  Gd.  net. 

Messrs.  William  Hodge  &  Co.  announce  the  early  publication  ot 
a  Supplement  to  "  The  Law  of  Contract  during  War,"  by  Prof. 
W.  F.  Trotter,  bringing  the  law  up-to-date. 

A  Minister  of  Coiuiuerce. — At  the  annual  meeting  of 
the  Association  of  Trade  Protection  Societies  of  the  United  Kingdom, 
which  is  to  take  place  in  London  on  Tuesday  and  WednesJay  next, 
several  resolutions  will  be  submitted,  agitating  either  for  a  Minister 
of  Commerce,  or  for  a  special  Government  department  charged  with 
trade,  industry  and  commerce  only.  It  ie  proposed  to  forward  to 
the  Prime  Minister  and  the  President  of  the  Board  of  Trade  the 
expressed  hope  of  the  Association  that  even  while  the  war  is  pro- 
ceeding such  a  department  may  be  organised.  The  Association 
asks  that  a  Minister  of  Commerce  shall  be  appointed  to  maintain 
relatione  with  British  Consuls  abroad,  with  a  view  to  increasing 
the  export  of  British  manufactures,  and  that  British  Consuls  in  all 
important  countries  should  be  British  eubjects,  with  instructions 
to  make  frequent  reports  on  trading  re(iuirements  to  the  said 
Minister. 

American  Foreign  Trade. — Renter's  agent  in  AVasli- 

ington  states  (according  to  the  Financial  7t/H?s)  that  commercial 
experts  in  New  York  and  Washington  are  at  present  deeply 
engrossed  in  the  question  of  the  possibility  of  domestic  manufac- 
turers forming  combinations  of  selling  agencies  abroad  for  the  pro- 
motion of  foreign  trade.  It  is  believed  that  such  a  selling  agency 
plan,  a  detailed  arrangement  of  which  has  recently  been  drawn  up 
and  recommended  by  the  Advisory  Committee  of  the  United  States 
Chamber  of  Commerce,  is  indispensable  to  the  growth  of  American 
commerce  on  an  international  basis, 


Private  ArraHg'eiiieuts. — Allen    &    Grosse,    Ltd., 

electrical  engineers.  Queen  street,  Belfast. — Ameetingof  thecreditors 
was  held  on  April  27th,  in  Belfast,  when  a  statement  of  affairs  was 
submitted,  showing  liabilities  £1,763,  and  assets  estimated  to  pro- 
duce £712.  After  allowing  £25  for  the  claims  of  preferential 
creditors,  the  net  assets  amounted  to  £087,  an  apparent  deficiency 
being  disclosed  of  £1,077.  It  was  reported  that  the  company  was 
formed  about  three  and  a  half  years  ago,  but  had  only  traded  with 
success  during  the  first  12  months,  and  for  the  past  two  and  a  half 
years  it  had  been  working  at  a  serious  loss.  A  lengthy 
discussion  ensued,  and  no  resolution  was  passed,  but  it  was  sug- 
gested and  arranged  that  three  of  the  creditors  present  should  look 
into  the  assets  and  report  to  an  adjourned  meeting.  The  following 
are  creditors : — 


Albion  Eleotrio  Stores    ..        ..  £U 
Brotherton  Tabes  &  Cooduits, 

Ltd 38 

W.  T.  Glover  4  Co.,  Ltd,         . .  94 

N.  O.C.  Electrical  Co 30 


Newtons,  Ltd. 
PritohettB&  Gold,  Ltd., 
Veritys,  Ltd. 
F;eldiDg  &  Piatt,  Ltd.    . 


£29 
13S 
38 
149 


Fardon  &  Cakpentek,  Ltd.,  electrical  engineers,  4,  Maiden- 
head Court,  London,  E.G. — The  following  are  among  the  creditors 
herein  : — 


LydalliSon         

Allan  Bros 

Elika  Brgmlampa.  Nuremberg 

Cirevener,  J,  and  H 

General  Accessories  Co.,  Ltd, 

Orotlie  Sohn,  A 

Oldhaiii  A  Willy 

HoUoway  Foundry 
Odhams,  J.  andQ. 


£\C,        PteilciCo £19 


n 

18 
22 
):) 
.22 
34 

n 
2a 


Rollett,  H.,  &  Co. . 
Sterling  Telephone  Co.. . 
achwafe,  F.,  a  Co. 
Directors'  fees 
Solicitors'  costs     . . 

Rent 

F.leotric  light 

tialaries        


23 
12 
30 

lej 

29 
16 
19 
13 


Eleetrlial  Wliolesalers"  Federation. — An  interesting 

registration  notice  appears  in  our  "  New  Companies  Registered  " 
section  to-day.  The  Electrical  Wholesalers'  Federation,  Ltd.,  has 
been  formed  for  a  number  of  purposes  there  set  forth,  with  offices 
at  Amberley  House,  Norfolk  Street,  Strand,  W.C.  The  number  of 
members  is  declared  not  to  exceed  100,  but  the  Committee  may 
register  an  increase.  The  subscribers  who  constitute  the  pro- 
visional Committee  are  : — Messrs.  M.  Beales,  F.  Pooley,  R.  W. 
Smith,  F.  S.  Smith,  and  A.  G.  Beaver,  all  of  London  ;  P.  L.  Davies, 
of  Liverpool  ;  and  G.  O.  Donovan,  of  Birmingham. 

Bankruptcy   Proceediuffs.— (4.    Burgess    (Granville 

Burgess  c*c  Co.),  electrical  engineer,  27,  Museum  Chambers,  Bury 
Street,  W.C. — A  first  and  tioal  dividend  of  lljd.  inthe  £  is  pay- 
able on  May  7th,  at  Bankruptcy  Buildings,  W.C. 

Patent   Restoration. — An  order  has  been   made  for 
^the  restoration  of  Patent  No.  26,034  of  1909,  for  "Improvements 
in  means  for  imparting  stability  to  unstable  bodies,"  granted  to 
Louis  Brennan. 

( lieltenliani   Eleetricitv  Departineut. — The  address 

of  this  department  is  now  : — Muuicipal  Offices,  Promenade, 
Cheltenham.  The  telephone  number  of  the  offiees  will  be  1001, 
and  for  the  works,  as  before,  106. 

Catalouiies  and  List.s. — The  Laxgdoij-Davies  Motor 

Co.,  Ltd.,  of  110,  Cannon  Street,  London,  E.C.,  has  issued  a  handy 
pocket  memoranda  book,  containing  insurance  coupon,  and  a 
number  of  useful  tables.  Standard  sizes  and  types  of  the  firm's 
iii3tors  are  particularised  also  in  tabular  form. 

"  K.  &  W."  SOAP  Fountain  Co.,  n.  Bream's  Buildings,  London, 
B.C. — Particulars  of  their  liquid  soap  fountains,  which  are  used  in 
many  workshops  with  economical  results — the  soap  cannot  be  left 
in  the  water  or  stolen. 

Cameron  Sales  Oeoanisation,  9-10,  Southampton  Street, 
London,  W.C. — Eight-page  illnetrated  and  descriptive  price  list  of 
"  White  Cross  "  electric  vibrators. 

Messrs.  Ben.jamin  Electric,  Ltd.,  1a,  Roaabery  Avenue, 
London,  E.G. — Illustrated  leaflet  describing  a  new  Benjamin  half- 
watt  reflector  for  lamps  up  to  500  watts.  The  company  announces 
an  advance  of  10  per  cent,  in  the  prices  appearing  in  this 
circular,  also  in  those  appearing  in  their  L5  catalogue  (excepting 
Section  4). 

Messes.  E.  S.  Hindley  &  Sons,  Bourton,  Dorset.— Illustrated 
leaflet  describing  their  vertical  oil  engines  for  electric  lighting,  and 
their  two-crank  compound  enclosed  steam  engine. 

Messrs.  Fielding  &  Platt,  Ltd.,  Gloucester.— Eight-page  illus- 
trated pamphlet  describing  the  Fielding  semi-Dieeel  crude  oil 
engine.  The  firm  makes  engines  ranging  from  11  b.h.p.  to 
300   li.H.p. 

Messrs.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham. — 
Eight-page  pamphlet,  setting  out  prices  of  a  Itu-ge  variety  of 
electrical  accessories,  fittings,  bells,  batteries,  cables,  starters,  &c. 

L.C.C.  Contract  Prices.— This  week's  agenda  of  the 
L.C.C.  contains  the  following: — "Regulation  No.  662  provides 
that,  in  oases  in  which  the  publication  of  the  estimated  value  of 
a  contract  for  stores,  kc,  may  lead  to  the  disclosure  of  the  indi- 
vidual price  or  prices  quoted,  the  particulars,  instead  of  being  in- 
cluded in  the  report  of  the  Stores  and  Contracts  Committee,  shall 
be  laid  on  the  table  for  the  information  of  members.  The  con- 
siderations which  led  the  CounL-U  to  make  this  regulation  appear 
to  apply  equally  to  the  stores,  ko,,  purchased  through  the  High- 
ways Committee,  and  we  recommend  : — '  That  Regulation  Xo.  66'_' 
be  amended  by  the  insertion  before  the  word  '  Stores '  of  the  words 
'  Highways  Committee  or  the "  ;  and  that  the  regulation,  as  bo 
amended,  be  approved.  ' 
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lii<|Ui(latioiis.  —  Harrow  Koad  and  PADDiM/nix 
Tramways  Co.,  Ltd. — A  meeting:  will  be  held  on  May  Slat  at 
2  and  :^,  Norfolk  Street,  W.C.,  to  hear  an  account  of  the  winding 
up  from  the  liquidator,  Mr.  A.  R.  Abbott. 

Rapid  Light  Controlltnc;  Syndicatk,  Ltd.— A  meeting  will 
be  held  on  May  :. Ut  at  7,  Victoria  Street,  S.W.,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  R.  H.  Pritchard. 

Electric  Railway  Signalling  Syndicate,  Ltd. — Thieoom- 
pany  is  winding  up  voluntarily,  with  Mr.  C.  F.  Palmer,  of  1,  Broad 
Street  Avenue,  E.G.,  aa  liquidator. 

Trade  Aiinouncf  iiieiits. — Mr.  G.  Buauhk,8,  Lambeth 

Hill,  London,  E.G.,  has  been  appointed  sole  gelling  agent  for  the 
United  Kingdom  and  Britieh  export  of  a  quick  water  heater  for 
washatands  patented  by  H.  Lofquiat,  of  Stockholm.  We  have 
received  an  illuatrated  leaflet  describing  the  apparatus. 

Messrs.  L^ield  cfc  Co.,  electriciane,  have  opened  premiaea  in 
Station  Street,  Burton-oti-Trent. 

Prnmisei  at  38,  Southport  Street,  Barnataple,  have  been  taken  by 
Mr.  F.  Bickfoed.  electrical  engineer. 

Mr.  Hanson  Perry,  electrical  engineer,  of  Douglaa,  lale  of 
Man,  has  removed  hia  offices  to  Cronkbournc  Road.  His  stores 
remain  at  28,  North  Quay. 

Prices     A<l\am'P.  —  Mk,ssr.s.     G.    St.     John     Day 

(Patent.s),  Ltd.,  of  Oldham,  announce  that  owing  to  material 
and  labour  costs  having  advanced,  their  prices  are  increased  by  10  per 
cent,  from  May  2nd. 


LIGHTING  and  POWER  NOTES. 


Aliei'deen. — According  to  a  statement  by  the  city  elec- 
trical engineer,  34  men  of  the  department  have  enlisted,  and  to 
prepare  for  next  winter,  and  to  keep  the  works  running  it  has  been 
necessary  to  train  the  clerical  staflt  as  switchboard  attendants.  The 
number  of  power  consumers  since  the  opening  of  the  war  has 
increased  by  17,  and  over  half  a  million  more  units  were  generated 
during  the  first  seven  months  of  the  war  as  compared  with  the 
returns  of  the  correaponding  period  in  the  previous  year. 

Actoii. — Price  Increase. — The  Chamber  of  Commerce 
has  lodged  with  the  U.D.C.  a  protest  against  a  proposed  10  per 
cent,  increase  in  the  charges  for  current  by  the  Metropolitan 
Electric  Supply  Co.,  it  being  pointed  nut  that  the  legal  maximum 
charges  were  'already  being  paid.  The  Council  has  decided  to 
point  out  to  the  company  that  an  inoreaae  of  10  per  cent,  would 
press  Bomewhat  hardly  on  consumera,  and  suggest  that  any 
increase  should  not  exceed  5  per  cent. 

Aii.stralia. — The  Electricity  Committee  of  the  Sydney 
Municipal  Council  recommends  that,  as  the  replacement  parts  for 
the  steam  turbine,  which  broke  down  in  .Tune,  1914,  are  being  fixed 
in  place,  the  order  on  the  British  Westinghouae  Co.  for  a  complete 
turbine  be  cancelled,  and  the  company  compensated  for  the  loss. 

The  ratepayers  of  Warragul,  Vic,  are  to  consider  the  advisability 
of  installing  electric  light  and  the  extension  of  the  Gaa  Co.'s 
contract  has  liaen  deferred  pending  the  result  ;  in  the  meantime 
the  engineer  has  been  inatructed  to  aecure  the  aite  for  a  power 
house. —  Tenderx. 

The  Poowong  and  .Teetho  (Vic.)  Shire  Council  has  appointed 
Mr.  V.  J.  Crowley,  nf  Melbourne,  to  report  upon  the  electric 
lighting  scheme  of  Korumburra  and  to  supervise  the  complete 
overhaul  of  the  plant. — A,  M.  Standard. 

Barkin<>'.  —  Proposed    Loan.  —  The    U.D.C.    having 

applied  for  a  loan  of  £18,000  for  electricity  purposes,  the  L.G.B. 
has  intimated  that  unless  the  expenditure  is  necessary  for  military 
purposes,  it  wonld  be  unable  to  sanction  a  loan  at  the  present  time. 
The  Council  has  requested  the  L.G.I!,  to  hold  a  local  inquiry  with 
regard  to  the  loan. 

Basinustoke.  —  Loani  Sanctio.v.  —  The    L.d.B.    has 

sanctioned  a  loan  of  £4,100  to  enable  the  T.C.  to  extend  the  mains 
to  the  works  of  Messrs.  Thornycroft.  The  cables  are  also  to  be 
extended  to  the  works  of  Messrs.  Mussellwhite,  at  Eastrop. 

Blackburn. — Year's  AVorking. — The  surplus  profit  on 

the  year's  working  of  the  electricity  department,  amounts  to 
£2,348,  compared  with  £.'),037  last  year.  Sales  of  energy  realised 
£43,334,  or  £1,103  less  than  last  year.  (ieneration  of  electricity 
cost  £13,798,  or  £370  less  than  last  year;  distribution  £2,938, 
being  £270  more  ;  lamps,  fittings  and  motors  £2,831,  £406  more  ; 
rates  and  taxes  £2,481,  £56  more  :  and  management  expenses 
£2,437,  or  £62  more. 

The  Corporation  has  given  formal  notice  that  application  has 
been  made  to  the  B.  of  T.  for  consent  to  erect  a  generating  station 
at  Rishton. 

Black    Bock     (Co.'    I>iil)lin).— E.L.    SniEME.— The 

U.D.C.  has  received  the  Local  Government  Board's  sanction  to  its 
electric  lighting  scheme,  and  will  proceed  with  it  on  eecuring 
Treasury  sanction  for  borrowing  the  necessary  fundp, 


Bootle.— Bulk  Supply.— The  T.C.  has  applied  to  the 
B.  of  T.  for  consent  to  supply  current  in  bulk  to  the  Liverpool 
District  Lighting  Co.,  Ltd.,  and  the  B.  of  T.  has  intimated  its 
intention  to  make  the  necessary  order. 

Bridliiio'toii. — Refuse   Destructor. — The   T.C.   has 

decided  to  renew  its  application  to  the  L.G.B.  for  an  inquiry  to  be 
held  relative  to  the  provision  of  a  refuse  destructor  for  the  town. 

Chelmsford.— SuofjESTED  E.L.  Purchase,  &c. — The  T.C. 

has  accepted  a  rebate  of  £2i  lO  on  the  public  lighting  contract  from 
the  Electric  Supply  Corporation  in  respect  of  restricted  lighting, 
and  has  referred  the  question  of  any  further  reduction  to  a  Sub- 
Committee.  The  Lighting  Committee  is  to  consider  the  question 
of  exercising  the  option  of  purchasing  the  undertaking  of  the 
Electric  Supply  Corporation,  for  which  formal  notice  has  to  be 
asrved  before  January  20th  next. 

Collie. — For  the  year  ended  March  31st,  there  was  an 
increase  of  95,679  units  in  the  quantity  of  electricity  sold  as  oom- 
pired  with  the  previous  year. 

Counairs    Quay. — Prov.    Order. — The    U.D.C.   has 

been  informed  that  the  B.  of  T.  will  not  extend  the  area  of  supply 
under  the  prov.  order  for  E.L.  beyond  the  Council's  district,  and 
that  the  order  was  being  made  upon  that  condition. 

Coutiiieiit.al. — Ru.ssia. —  Messrs.  Siemens  &  Halske 
hold  the  contract  for  electrioaUy  lighting  the  town  of  Voronezh. 
The  town  is  going  to  use  its  option  of  buying  the  company  out  on 
November  USrd  this  year,  and  will  build  its  own  electric  station 
for  lighting  and  traction,  and  raise  a  loan  of  1,025,000  roubles  for 
this  and  other  purposes.  It  intends  to  reconstruct  the  old  electrical 
station. 

CoveutrT. — "^'ear's  Working. — The  annual  report  of 
the  electricity  department  shows  that  the  revenue  for  the  past 
year  amounted  to  £77,913,  as  compared  with  £71,207  in  the 
previous  year.  The  net  profit  on  the  year's  working  was  £22,829, 
as  against  £21,749  in  the  previous  year.  The  Committee  recom- 
mends that  £6,000  be  transferred  for  the  relief  of  rates.  The 
total  number  of  units  aold  increaaed  from  16,508,338  to  20,249,018, 
an  increase  of  3,740,ri80. — Ji  inning  hum  Daily  Post. 

Derby. — Proposed  Loans. — The  E.L.  Committee  of 
the  T.C.  recommends  application  to  the  L.G.B.  for  eanition  to  loans 
of  £3,488  for  mains,  and  £569  for  motors,  already  expended  ;  and 
for  £1,000  additional  for  mains  and  motors  lor  supplies  for  war 
purposes  only. 

Dublin. — Basing  its  calculations  on  the  probable  .prices, 
the  Corporation  Improvements  Committee  has  reported  that 
£2,700  will  be  required  during  the  ensuing  year  for  coal,  and 
£5,000  for  electricity — a  total  of  £7,700  against  the  Corporation 
provision  of  £6,000. 

Ecdes. — The  Watch  Committee  has  asked  the  Town 
Clerk  and  the  borough  electrical  engineer  to  report  on  the  sugges- 
tion by  H.M.  Inspector  of  Factories  respecting  the  desirability  of 
electric  wiring  and  fittings,  installed  in  factories  by  private  elec- 
tricians, being  inspected  and  approved  by  the  borough  electrical 
engineer  or  other  responsible  ollicial. 

Edinburn'li. — Year's  Estdiates. — The  estimated  ex- 
penditure by  the  Corporation  lighting  department  for  the  ensuing 
year  is  £39,745,  a  decrease  of  £3,695  as  compared  with  the  net 
expenditure  last  year.  The  decrease  is  due  mainly  to  the  expected 
saving  in  respect  of  the  restricted  lighting  of  the  city  streets — 
the  sums  estimated  with  respect  to  electric  and  gas  lamps  being  in 
each  case  £1,4  10  less  than  last  year. 

It  was  reported  to  the  Electric  Lighting  Committee  of  the 
Corporation  that  the  draft  provisional  estimates  for  the  ooming 
year  showed  a  deficit  of  over  £5,000.  This  was  more  than 
accounted  for  by  the  increased  coal  bill,  which  had  gone  up  by 
£10,000.  The  Committee  at  its  next  meeting  will  consider 
whether  the  estimated  deficit  is  to  be  made  up  by  increasing  the 
charges  or  otherwise. 

According  to  a  Glasgow  paper,  the  Electric  Lighting  Committee 
has  received  inquiries  as  to  the  cost  of  energy  for  charging 
electric  vehicles,  and  has  decided  to  recommend  that  the  charge  tx; 
Id.  ner  unit,  as  the  accumulators  would  be  charged  daring  the 
night.  ■<f<*i,^'J     OO  It 

Eritli. — Bulk  Supply,  &c. — The  West  Kent  Electric 
Co.  has  applied  to  the  U.D.C.  for  terms  for  a  bulk  supply  of  current 
for  lighting  200  cottages  to  be  erected  in  Colyer's  Lane.  The  Council 
has  referred  the  matter  to  the  chairman,  clerk,  and  engineer  to 
take  such  steps  as  they  may  deem  necessary.  The  engineer  having 
reported  that  the  question  of  extending  the  generating  plant  was 
becoming  a  matter  of  some  urgency,  has  been  instructed  to  sub- 
mit a  report,  including  a  comparative  statement  showing  the  con- 
sumption by  power  consumers  during  the  past  four  or  five  years, 
and  his  observations  in  oonneotion  with  the  probability  of  bulk 
supplies  in  the  district. 

IIaslin<>'dcn. — Loan  Sa.nction. — The  L.G.B.  has 
sanctioned  the  borrowing  of  £4,600  for  mains  and  special  trench 
work,  and  £2,770  for  services,  awitchgear  and  transformers. 

Hey  wood. — Increased  Prices. — .\n  advance  of  10  per 
cent,  in  charges  for  electricity  c^me  into  operation  last  week, 
the  increase  being  necessary  in  con8((iuence  of  the  high  price  of 
fuel, 
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llford..— Elhctric  Coal  "Wacox.  —  The  electrical 
engineer  in  a  report  favours  the  pnrohaee  of  an  electric  vehicle  for 
the  oartaffe  of  coal,  bat  before  makiner  a  recommendation  on  the 
8nbject,  the  Ligrhting  Cammittee  has  arranged  for  an  inspection. 
The  Committee  has  adjourned  consideration  of  certain  new  tariffs. 
The  department's  showroom  in  Higrh  Road  has  been  closed,  and 
since  adapted  for  use  as  a  sub-ofiioe  for  inquiries. 


KeiffJiley. — At  a  meeting  of  the  T.C.  last  week, 
reference  was  made  to  the  economies  being  adopted  with 
regard  to  expenditure  on  municipal  undertakings.  In  regard  to 
the  electricity  department  it  was  stated  that  threequarters  of  the 
consumers  on  the  mains  were  engaged  on  Government  work,  and 
owing  to  this  fact  and  the  constantly  increasing  demands  upon 
the  supply,  the  month  of  March  showed  an  increase  in  revenue  of 
f.'iOO,  as  compared  with  the  corresponding  period  of  I'.iH. 

kiii&ston-on-TIiniiies.  —  Increased    Peices.  —  The 

town  clerk  reports  that  in  view  of  the  recent  decision  of  the 
Cjunoil  not  to  accept  a  recommendation  of  the  Lighting  Committee 
that  no  alteration  should  be  made  in  the  rate  of  charge  for 
current  supplisd  for  heating,  cooking  and  fixed  motors,  the  rate 
for  such  purposes  would  now  be  IJjid.  per  unit.  The  L.G.B.  has 
requested  to  be  furnished  with  particulars  of  the  excess  expendi- 
ture amounting  to  £5,792  on  loans  already  sanctioned  for  purposes 
of  electric  lighting. 

IiiU2"stowii. — The  electrical  engineer,  Mr.  .T.  P.  Tierney, 
has  been  directed  by  the  Council  to  submit  alternative  schemes  for 
a  generating  station  in  connection  with  the  electricity  supply 
scheme. 

LoiHioii, — Bermondsey. — The  Electricity  Committee,  on 
the  report  of  the  engineer,  recommends  that  the  stokers  of  the 
three  Howden  boilers  at  the  electricity  works  be  replaced  by  chain- 
grate  stokers,  and  that  the  offer  of  Messrs.  Bennis  &  Co.  for  the 
supply  of  such  grates  be  accepted.  The  engineer  considers  that 
with  the  increased  boiler  power  the  question  of  obtaining  a  bulk 
supply  can  be  postponed  for  another  year. 

L.C.C. — The  Finance  Committee  recommends  that  the  Council 
sanction  the  borrowing  by  the  Battersea  B.C.  of  £9.000  for  the 
electricity  undertaking,  viz ,  £6,0.50  for  mains,  £1,176  for  house 
services,  and  £l,77i  for  meters  ;  also  £15,000  for  electricity  mains 
by  the  Stepney  B.C. 

Sanction  is  also  recommended  to  the  borrowing  by  the  Woolwich 
B.C.  of  £35,000,  being  £9,000  for  buildings  and  £26,000  for  elec- 
trical plant,  providing  the  B.C.  agrees  that  the  balance  remaining 
at  April  Ist,  1920,  in  respect  of  loans  originally  granted  for  42 
years  for  the  old  plant,  should  be  repaid  in  half  the  period  unex- 
pired at  that  date. 

The  London  Education  Committee  proposes  to  install  electric 
power  at  the  .Aristotle  Road  (Clapham)  metal  work  centre  for 
driving  the  machinery. 

The  Holborn  B.C.  Works  Committee  has  decided  in  connection 
with  the  reduced  street  lighting  that  no  further  steps  can  be 
taken  to  modify  the  street  lighting  charges  by  the  Metropolitan 
E.S.  Co.,  which  has  expressed  its  disinclination,  for  certain 
reasons,  to  interfere  with  the  terms  of  the  contract,  which  is  a 
10  years'  one. 

Malvern, — Increased  Prices. — In  view  of  the  increased 
cost  of  production,  the  U.D.C.  has  advanced  the  price  of  current  by 
Id.  per  unit. 

Manclit'Ster, — Ixcheased  Prices. — Ordinary  consumers 
of  electricity,  as  distinct  from  large  consumers  whose  payments 
for  current  are  regulated  by  a  sliding  scale,  are  to  be  charged  an 
increase  of  10  per  cent,  for  light,  and  users  of  power  an  increase 
of  15  per  cent.  Consumers  who  are  under  the  Norwich  system  and 
are  charged  12J  per  cent,  on  the  assessable  value  of  their  houses, 
with  the  price  of  the  unit  in  addition,  will  pay  15  per  cent,  in 
future.  It  will  be  remembered  that  a  hint  was  dropped  recently 
that  increased  charges  would  be  necessary  owing  to  the  increased 
cost  of  coal  and  labonr. 

Merthyr  Tvdfil. — The  Electric  Traction  and  Lighting 
Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  consent  to  the  use  of 
overhead  lines  in  the  district  for  the  transmission  of  energy  at  a 
pressure  of  11,000  volts. 

MirtieM. — Increased  Prices. — Owing  to  the  increased 
cost,  the  U.D.C.  has  advanced  the  price  of  energy  for  power  and 
street  lighting  by  10  per  cent. 

Nelson. — Year's  "WoRKraG. — The  electricity  depart- 
ment has  made  a  net  profit  during  the  past  year  of  £1,138,  as 
against  an  estimated  profit  of  £1,420.  In  view  of  the  circum- 
stances, the  result  is  regarded  as  most  gratifying,  and  constitutes  a 
record  for  the  department,  excepting  only  the  returns  for  1913-14. 

-IVortlianipton .  —  Proposed    Power    Station. —  The 

Northampton  Electric  Light  and  Power  Co.,  Ltd.,  has  made  an 
application  to  the  B  of  T.  for  consent  to  the  construction  of  a 
generating  station  at  Far  Cotton,  one  of  the  growing  suburbs  of 
the  town.  The  site  is  on  the  river  and  near  two  railways.  The 
disadvantage  of  the  present  stition  is  that  it  is  in  such  a  position 
that  a  railway  siding  cannot  be  constructed. 

Xnneaton.— Rate  Relief.— The  T.C.  has  decided  to 

contribute  £500  out  of  the  past  year's  profits  on  the  electricity 
undertaking  towards  relief  of  rates, 


Run-by: — The  U.D.C.  has  sanctioned  the  laying  of  E.L. 
cable  in  new  streets  off  the  Lodge  Estate,  at  an  estimated  cost  of 

£300. 

Salford, — Proposed  Loans. — The  Electricity  Com- 
mittee has  directed  application  to  be  made  to  the  L.G.B.  for  a 
further  sanction  to  borrow  £5,4i)6  to  cover  capital  expenditure 
incurred  in  connection  with  the  undertaking  since  March  12th 
last,  in  respect  of  loans  sanctioned  by  the  Board  prior  to  that  date. 

Soiitliainpfoii. — The  price  for  charging  electric  vehicle 
batteries  has  been  fixed  at  Hd.  per  unit.  It  has  become  necessary 
to  increase  the  mains  in  the  northern  district  at  a  cost  of  approxi- 
mately £500,  and  the  purchase  of  the  necessary  cable  has  been 
left  in  the  hands  of  the  engineer  and  chairman  of  the  Electricity 
Committee. 

Stoke-on-Trent. — Increased  Prices. — An  advance  of 
1 0  per  cent,  in  the  charges  for  current  has  bien  made  by  the  T.C. 

Waterford. — L.G.B.  iNgiiRY. — An  inquiry  into  an 
application  by  the  Corporation  for  a  loan  of  £30,000  for  the 
purpose  of  carrying  out  the  electric  lighting  project,  was  held  at 
the  City  Hall  last  week. — Freeman'.-:  JoiirnaJ, 

Wliarfedale. — At  the  last  meeting  of  the  Guiseley  District 
Council,  in  view  of  the  withdrawal  of  the  Yorkshire  Electric  Power 
Bill,  it  was  suggested  that  the  time  was  now  opportune  to  make 
some  arrangements  for  the  supply  of  electricity  from  a  municipality 
at  present  owning  electricity  works,  or  a  privately-owned  power 
company,  or  for  the  combined  District  Councils  to  manufacture 
current  themselves.  It  was  agreed  that  the  Guiseley  Council 
should  convene  a  conference  of  adjacent  District  Councils  to  ascer- 
tain the  position  occupied  by  them  with  respect  to  any  lighting 
order  that  might  be  in  existence. 


TRAMWAY  and  RAILWAY  NOTES. 


Blackburn. — Year's  Working. — In  the  tramways 
department  the  surplus  profit  for  the  year  just  closed  is  £1,572, 
against  £4,011  in  the  previous  year.  Traffic  revenue  amounted 
to  £6."i, 158,  a  decrease  of  £3,034.  Excluding  Accrington  borough, 
the  mileage  was  1,121,769,  or  27,693  miles  fewer  than  in  the  pre- 
vious year,  and  the  mileage  run  in  Accrington  was  65,014.  The 
passengers  carried  numbered  12,223,569,  against  12,731,532  in  the 
previous  year. 

Rournenioutli. — Year'.s  Working. — The  annual  report 
of  the  Corporation  tramways  shows  a  net  profit  for  the  year  of 
£9,350.  The  total  traffic  receipts  for  the  year  ended  March  31st 
were  £102  346,  being  a  decrease  of  £2,623  on  the  previous  year. 
Up  to  the  declaration  of  war  in  August,  the  receipts  were  above 
the  average,  and  a  profit  of  £20,000  was  fully  anticipated.  The 
year's  net  profit  would  have  been  much  larger  but  for  the  fact  that 
from  August  to  March  Slst  £2,352  was  paid  as  contributions 
towards  the  members  of  the  staff  who  joined  the  forces. — Daili/ 
Telegraph. 

Bury. — Carriage  of  Goods. — At  the  recent  meeting  of 
the  Associated  Chambers  of  Commerce  a  resolution  was  brought 
forward  by  the  Bury  Chamber  expressing  the  view  that  con- 
siderable commercial  advantage  would  accrue  through  the  ultieation 
of  municipal  tramways  for  the  carriage  of  goods,  and  recom- 
mending individual  chambers  to  further  their  use.  It  is  now 
announced  that  the  Bury  tramways  manager  has  favourably  con- 
sidered the  proposal,  and  is  prepared  to  give  information  to  persons 
wishing  to  use  the  tramways  in  the  way  suggested. 

Chester.— Tramway  Traffics.— For  the  year  ended 
March  25th  there  was  an  increase  in  the  receipts  from  the  tram- 
ways of  £111,  the  increase  in  the  number  of  passengers  bsing 
58,04.-.. 

The  Tramways  Committee  has  decided  that  no  more  men  of 
serviceable  age  shall  be  engaged  as  conductors  unless  it  be  proved 
that  they  have  been  rejected  or  incapacitated  for  service  in 
H.M.  Forces. 

For  the  time  being,  at  any  rate,  the  Tramways  Committee  has 
decided  not  to  appoint  women  as  tram  conductors, 

Colne. — Ye.ar's  Working. — The  total  revenue  of  the 
tramways  for  the  year  just  ended  amounted  to  £13,188.  or  106d. 
per  car-mile.  The  receipts  amounted  to  £13,082,  a  decrease  of 
£1,606,  compared  with  the  previous  year;  the  passengers  carried 
numbered  2,363,113,  and  the  oars  ran  296,021  miles.  The  greater 
portion  of  the  decrease  in  receipts  is  attributed  to  the  war. 

Dundee. — At  a  meeting  of  the  Corporation  Tramway 
Committee  it  was  stated  that  the  revenue  would  be  £1,500  less 
than  last  year,  and  that,  due  to  the  war  bonus  and  payments  to  the 
dependents  and  enlisted  men,  the  expenditure  would  be  increased 
by  that  amount. 
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Eccles. — The  T.C.  has  entered  into  an  arrangement  with 
the  Salford  Corporation,  under  which  the  latter,  for  the  sum  of 
£80U,  will  repair  the  whole  of  the  tramway  overhead  electrical' 
equipment  in  the  borough,  and  for  a  payment  of  £35  per  mile  of 
8ins:le  trolley  wire  per  annum,  in  addition  to  cost  of  new  material 
provided,  less  value  of  scrap  received,  maintain  the  overhead  equip- 
ment for  a  period  of  10  years  from  April  1st,  1915. 

Iliiisliiij^dcii. — '^'eau's  Working. — The  traffic  receipts 
of  the  tramways  duriner  the  year  ended  March  31st  amounted  to 
£7,965,  compared  with  £S,489  for  the  previius  year,  a  decrease  of 
£524.     The  mileagre  run  was  reduced  by  5,(;2."i  miles. 

The  chairman  and  vice-chairman  of  the  Tramways  Committee 
are  to  consider  and  report  tipon  the  purchase  of  a  new  motor  tower 
wagon  or  a  vehicle  suitable  for  con  version . 

Leeds. — War  Bonuses. — The  General  Tarposes  Com- 
mittee, on  Monday,  considered  an  application  from  members  of 
the  Tramwaymen's  Union  in  the  service  of  the  Corporation  for 
an  increase  of  war  bonuses  now  being  paid  under  the  Corporation 
scheme.  The  Committee  declined  to  accede  to  the  request,  and 
took  the  view  that  the  present  scale  of  allowances  is  adequate. 

London  (L.C.C). — According  to  the  Eve>/i»g  ^'eirs, 
dissatisfaction  is  reported  amongst  the  men  working  on  the  L.O  C. 
tramways,  and  a  mas3  meeting  is  being  called  for  May  15th.  The 
wages  agreement  under  which  the  men  are  working  expires  on 
June  26th.  Very  few  of  the  drivers  and  conductors  benefit  from 
the  war  bonus  given  to  L.C.C.  employi';^  aiming  less  than  303.  a 
week. 

\elson. — Year's  AVoRKixr;. — During  the  past  year  the 
net  profit  yielded  by  the  light  railways  was  £314,  as  against  an 
estimated  profit  of  £S2S.  In  his  annual  report,  Mr.  Naylor 
(manager)  states  that,  in  view  of  the  outlook,  the  proposed  venture 
with  regard  to  riiUees  traction  has  been  left  in  abeyanc?. 

Salford,— Female  Labour. — The  Tramways  Committee 
has  decided  to  employ  16  women  as  car  conductors  as  an  experi- 
ment. They  will  work  six  hours  a  day,  and  will  be  paid  the 
standard  rate  of  wages.  Women  washers  are  to  be  employed  for 
day  work  at  the  depii^  so  as  to  liberate  men  for  night  work. 

The  local  branch  of  the  Tramway  Workers'  Union  has  adopted  a 
resolution  to  the  effeci  that  the  members  wiU  not  entertain  the 
question  of  female  labour  in  Salford,  and  that  they  will  refuse 
to  work  with  women.  The  matter  was  to  be  considered  on  Tuesday 
at  a  meeting  of  the  Tramways  Committee. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


TELEGRAPH  and  TELEPHONE  NOTES. 


.\ustro-S|>anisli  Wiivless. — Since  March  22nd  a  radio- 
telegraphic  service  has  baen  established  between  the  Austrian 
wireless  station  at  Trieste  and  the  Spanish  station  at  Barcelona. 
The  tariff  is  29  centimes  per  word. 

Itiissia. — The  Minister  of  the  Interior  has  prepared  an 
instruction  on  the  order  for  levying  a  single  tax  on  telephones  in 
Russia,  except  on  such  apparatus  as  have  been  installed  for  free 
use,  and  also  excepting  Finland.  The  tax  amounts  to  10  roubles 
for  each  apparatus.  For  Kapplementary  apparatus,  no  matter  how 
many,  the  same  rate  must  be  paid.  In  case  of  transfer  of  apparatus 
the  most  recent  user  b3comes  responsible  for  the  tax. 

ISpain. — The  Spanish  National  Submarine  Telegraph  Co., 
owing  to  the  expiration  of  its  concessions  for  submarine  cables,  ia 
in  liquidation.  -./c"/'«aZ  Teleiiraphiquf, 

Wireless  Telenrajdiy. — It  is  reported  from  New  York 
that  plans  are  being  prepared  by  experts  of  the  V  S.  Navy  Depart- 
ment for  the  establishment  of  a  wireless  telegraph  station  at  Cape 
C)d,  which  will  be  equipped  with  an  apparatus  specially  designed 
to  give  assiitanoe  to  ships  groping  thieir  way  up  and  down  the 
Atlantic  during  dense  fogs.  The  apparatus,  although  of  foreign 
origin,  has  been  perfected  by  an  Americm  naval  officer  in  such  a 
way  that  it  will,  it  is  claimed,  be  passible  to  locate  a  calling  ship 
by  the  measurement  of  the  radio  waves  and  the  assistance  of  a 
compass. 

The  Australian  Government  is  making  arrangements  to  equip 
the  trans-Csntinental  railway  works  with  four  wireless  plants,  so 
as  to  enable  the  working  pjrties  to  keep  in  touch  with  each  other, 
and  thus  avoid  delays.  The  sets  have  been  designed  by  the 
Cammonwealth  engineer  for  radiotelegraphy  (Mr.  Baleillic).  Each 
will  have  a  range  of  about  150  miles,  but  will  rarely  be  rcciuired 
to  work  over  more  than  20  to  30  miles. — T.  and  T.  A<tt>.. 

Wireless  Telephony. — Some  time  ago  the  .lapancse 
Department  of  Communications  established  a  system  of  wireless 
telephonic  communication  between  Toba,  in  the  Province  of  Shima, 
and  the  Island  of  Ishijima.  The  seivice  having  proved  extremely 
useful  to  shipping,  it  is  reported  that  the  Depirtment  has  deoided 
to  establish  wireless  telephone  stations  at  five  other  ports,  the 
range  of  communication  in  each  case  being  between  40  and  .'>0 
miles. 


Arjentina.  —  For  the  first  section    of    the    National 

College  at  Salta  (cost  £34,300)  an  electrical  installation  and  tele- 
phones will  be  required,  and  public  tenders  are  to  be  invited  by 
the  Direcoion  General  for  carrying  out  the  works. 

Australia.^lELBouRNE. — May  18th.  Four  250-k.v.a. 
three-phase  transformers  :  9,080  yards  O.t  eq.  in.,  three-core,  lead- 
covered  cable,  for  the  City  Council.  See  "Ofiiilal  Notices  " 
April  30th. 

May  19th.  Victorian  Railways.  Meters,  coasting  recorders  or 
other  energy-checking  devices  for  train  operation  on  the  multiple- 
unit  system,  D.c  ,  1,500  volts.    See  "OeBcial  Notices  '  April  30th. 

June  15th.  City  Council.  Four  mechanically-fired  boilers,  one 
turbine-driven  boiler-feed  pump,  two  fuel  economisers,  cLrcnlating 
water  pumps.  City  Electrical  Engineer.  Specifications  from 
Messrs.  Mcllwraith,  MoEacharn  &  Co.,  Ltd.,  London,  E.C. 

Sydney. — June  16th.  Daputy  P.M.G  400  Morse  sounders, 
American  pony  pattern.    (Schedule  No.  449.)* 

July  19th.  Municipal  Council.  One  or  two  12,000-KW.  turbo- 
alternators  (Contract  No.  363).*  A  copy  of  the  specification  can 
be  obtained  from  the  City  Electrical  Engineer,  Sydney. 

July  19th.  Steel  towers  for  33,000-volt  transmission  line. 
Specification  (103.  6d.)  at  E.L.  Department,  Town  Hall. 

ToowoiiMBA. — June  7th.  480-volt  DC.  electrically-driven  cen- 
trifugal well-sinking  pump,  30,000  gallons  psr  hour,  against  a 
head  of  200  ft.  max.     Deposit  2^  per  cent.     City  Engineer. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

China, — Shanghai. — May  20th.  2,600  yards  of  three- 
core  B.H.T.  armoured  cable,  and  79  three-phase  induction  motors, 
for  the  Municipal  Council.     S3e  "  Official  Notices"  to-day. 

l>aiiin<>'ton. — May  20th.  Corporation.  Cast-iron  con- 
denser water  pipes.    See  '"Official  Notices"  to-day. 

l>o>er. — May  18th.  Six  electric  vehicles,  for  the  T.C. 
See  '  Official  Notices  "  to-day. 

Finchley.— May  yist.  r.D.O.  Wiring,  for  light,  100 
workmen's  dwellings.     See  "  Official  Notices"  to-day. 

France. — The  -Vdministration  des  Chemins  de  fer  de 
I'Etat.  Paris,  wants  46  a.c.  motors  of  10,  15  and  20  KW.,  for  the  new 
workshops  of  Sotteville  ;  particulars  from  the  Bureaux  du  Service 
Electrique  (1''"  division),  43,  Rue  de  Rome,  on  Tuesdays  and 
Fridays,  3  to  5  p.m.,  up  to  May  14th.  The  Administration  also 
wants  motor-compressors  for  railway  automobiles  :  particulars 
from  the  Bureaux  du  Service  Electrique  (3"  division),  72,  Rue  de 
Rome,  bjtween  the  same  hours,  up  to  May  17th.  — /-a  JAimUie 
Elect  ru]  lie. 

Leeds.  —  May  2f)th.  Corporation.  Steam,  feed  and 
water  pipes.    See  "  Official  Notices  "  to-day. 

Lei»'li  (Lanes.). — 'May  21st.  One  vertical  tube  boiler, 
one  250- KW.  rotary  converter  or  motor  converter,  one  switch  panel, 
for  the  Borough  Electricity  Committee.  S;e  "Offijial  Notices" 
AprU  30th. 

London. — May  12th.  L.C.C.  Installation,  about  210 
wiring  and  250  lighting  points,  at  Sabbon  Street  Elementary 
School,  Islington,  N.     See  "Official  Notices  "  April  30th. 

The  Highways  Committee  recommends  that  tenders  be  invited 
from  selected  firms  for  the  supply  of  foundry  plant  for  the  central 
oar- repair  depct. 

Manchester. — .lune  2Qd.  Corporation.  Coal-unloading 
crane,  conveying  plants,  \-3.     Sse  "  OEfioial  Notices  "  to-d»y. 

Vorwich. — May  11th.  .0.000  tons  of  coal,  peas  or  slack, 
for  the  Electricity  Department.  Forms  of  tender  from  Mr.  F.  C.  M. 
Long,  City  Electrical  Engineer. 

Slieffield. — May  28th.  Two  natural  draught  cooling 
towers  complete.  For  the  Electric  Supply  Djpartment.  See 
"Official  Notices  "  to-day. 

South  Africa. — .JonAXNEsurm;. — .lune  Ist.  Jlnnicipnl 
Council.  24  double-pole,  autoraatio,  oil-immersed  circuit  breakers 
of  a  oontinnous  carrying  capacity  of  200  amperes  (Contract 
No.  071).  Specifications,  Sec,  from  the  Controller  of  Stores, 
Municipal  Offices,  Plein  Square.  Johannesburg.  Tenders  to  Town 
Clerk. — Hoard  of  Tradp  Journal. 

Spain. — Jlay  18th.  Plant  and  material  for  a  hydro- 
electric station  in  connection  with  the  Principe  Alfonso  drainage 
works,  Province  of  Palencia.  Tenders,  description  and  deposit 
(£41)  to  Ncgociado  de  Aguas  del  Ministerio  de  Fomento,  JIadrid. 
Local  representation. 

June  (end).  Director-General  de  Correas  y  Tel^grafos.  Calle  de 
C»rr3tas  10,  Madrid.  Laying  a  submarine  cable  from  Cadi?  to 
Laraiche.  and  repair  of  certain  oibles.  Farther  particulars  at 
Board  of  Trade  Commercial  Intelligence  Branch  in  London. 
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Tasiiiani.i. —  Lauxceston. —  July  L'GLh.  Sub-station 
equioment.  Section  I,  Converter  machine,  switchgear,  &c.  ;  Section 
II,  Underpronnd  feeder  cable.  Specification  (2  Is.)  from  the  City 
Electrical  En^rineer,  Town  Hall. 

Wincliester. — Maj  11th.  Corporatiou.  Twelve  months' 
supply  of  steam  coal,  for  the  Electricity  Department.  Seej 
"  Official  Kotices  "  AprU  30th. 


CLOSED. 

BriSfhton. — The  T.C.  has  accepted  the  tender  of 
RiohardBons,  Westgarth  &  Co.,  Ltd.,  for  a  garface  condenser  for  the; 
Southwick  power  station,  at  £1,925. 

Condensiii"'  Plant  Contracts.— The  Minlees  AVatson 

Co.  has  recently  received  orders  for  condensing  plant  as  follows : — 

Torqaay  Corporation.— Third  aefc. 

South  Leicestershire  Colliery  Co.— Two  «ets. 

Millom  &  Askam  Homatite  Co.,  Ltd.,  per  Meetra.  Fraeer  &  Chalmers.- 
Fifth  set.  _  .       „  „. 

Compagoie  Franoiise  Thomson-Houston,  Paris,  for  Tuiliere  power 
station. — Fourth  set;  also  for  Athens  powar  station. — Third  set. 

Tharsis  Sulphur  and  Copper  Co.,  Ltd.— Three  sets. 

Also  plant  (or  BourRes  t  Prance),  Senegal,  Russia,  Japan,  Straits  Settle- 
ments and  West  Indies. 

DerUy.— The  T.C.  has  accepted  a  tender  from  Messrs.' 
Edgrar  Allen  &  Co.,  Ltd.,  for  tramway  rails. 

firinisby. — The  T.C.  Lighting  Committee  has  directed 
that  half  the  quantity  of  meters  required  for  a  period  of  two  years 
be  purchased  from  the  British  Thomson-Houston  Co.,  and  the 
remainder  from  Messrs.  Chamberlain  &  Hookham,  and  MessrB. 
Ferranti,  Ltd.,  in  equal  quantities, 

Halifax. — The  Tramways  Committee  has  accepted  the 
tender  of  the  General  Electric  Co.,  Ltd.,  at  £2,5fiS,  for  three  rotary 
converters,  transformers,  and  switohgear  required  in  connection 
with  conversion  of  the  Hipperholme  and  Hebden  Bridgre  sub-stations 
plant  tT  three-phase  50-cyole  alternating  current  supply. 

Ilendon, — The  tender  of  the  Hendon  Electric  Supply 
Co.,  at  £198,  has  been  accepted  by  the  Education  Committee  for 
wiring  the  Wessex  Garden  School.  Four  tenders  were  received.  A 
similar  number  of  tenders  were  also  received  for  wiring  the  Bell 
Lane  School ;  consideration  of  these  has  been  deferred. 

Li\eri)00l. — The  City  Council  is  recommended  to 
accept  the  tender  of  Messrs.  Ferranti,  Ltd.,  for  a  12  months'  supply 
of  electric  meters. 

London, — HAJniEESMiTH. — The  Electricity  Committee 
reports  that  Messrs.  Johnson  &  Phillips,  Ltd.,  the  contractors  for 
the  supply  of  box  frames,  covers,  boxes,  &c.,  during  the  current 
financial  year  have  written  stating  that  since  the  acceptance  of 
their  tender  they  have  received  a  number  of  Government  orders, 
and  that  in  consequence  of  a  considerable  number  of  men  being 
specially  allocated  for  Government  work,  the  deliveries  of  the 
Council's  order  would  be  impeded.  Under  the  circumstances  the 
firm  ask  to  be  allowed  to  withdraw  the  tender.  The  Committee 
recommends  the  Council  to  agree  with  the  request,  and  has  directed 
the  engineer  to  communicate  with  Messrs.  W.  Lucy  &  Co.,  Ltd., 
the  next  lowest  tenderers,  to  ascertain  it  they  are  prepared  to  enter 
into  a  contract  with  the  Council. 

Shoreditch. — The  Lighting  Committee  has  accepted  the  tender 
of  the  Stirling  Boiler  Co.  to  supply  and  fix  one  pair  of  chain  grate 
stokers  for  £115,  including  250  spare  links  of  the  double  lap 
type. 

The  following  tenders  have  been  received  by  the  London 
Education  Committee  for  installing  electric  lighting  in  the 
Derinton  Road  School,  Wandsworth  : — 

Alpha  Manufacturing  Co (accepted)  iS.'iS 

Johnson.  0'8ullivan  &  Co S94 

Napier,  Kimber,  Ltd 414 

i.nnd  Bros.  iSk  Co 428 

C.  H.  Cathcart  &  Co 585 

M.  Mackie&Co 587 

Holland  &  Sons 804 

Bebmondsby. — The  Electricity  Committee  has  recommended  the 
acceptance  of  the  tenders  of  Messrs.  Hy.  Clark  &  Sons,  Ltd.,  W.  B. 
Dick  &  Co.,  Ltd.,  and  the  Silvertown  Lubricants,  Ltd..  for  engine 
oils  during  the  ensuing  12  months. 

L.C.C. — The  Asylums  and  Mental  Deficiency  Committee  has 
accepted  the  tender  of  Messrs.  Tyler  &  Freeman,  at  £271,  for 
installation  of  telephones,  fijre  alarms  and  oall-bells  at  the  Maudsley 
Hospital. 

Manchester. — The  Electricity  Committee  has  accepted 

the  following  tenders  : — 

Three  three-wire  balancers. — Lancashire  Dynamo  &  Motor  Co.,  Ltd. 
Cable. — B.I.  &  Helsby  Cables,  Ltd. ;  Callender's  Cable  &  Construction  Co., 

Ltd. ;  Johnson  &  Philips,   Ltd.  ;  Western  Electric  Co.,  Ltd.  ;  Union 

Cable  Co..  Ltd.;  W.  T.  Glover  &  Co. 
Three  1,250-k.v.a.  statio  transformers.- British  Westinghouse  Co. 
One  250-K.v.A.  transformer.- British  Electric  Transformer  Co..  Ltd. 
Three  1,000-k.v.a.  three-phase  static  transformers.- Ferranti,  Ltd, 
One  660-KW.  rotary  converter.— British  Westinghouse  Co. 
High-pressure  steam  valves.— Dewrance  &  Co.  and  J.  Hopkinson  &  Co.. 

Ltd. 

The  Corporation  Sanitary  Committee  has  accepted  the  tender  of 
Messrs.  Waygood  Otis,  Ltd.,  for  repairs  to  the  lift  at  the  Civic 
Buildings, 


The  following  tenders  have  been  accepted  by  the  Tramways 
Committee  :  — 

Fumaoe  coal.- Kelsall  Bros.,  and  J.  Smith  &  Co. 

Block  tin. —John  Mackie  &  Sons  (agents  for  Cornish  Tin  Smelting  Co  , 

Ltd.). 
Fishplates. — Bolckow,  Vaughan  &  Co.,  Ltd. 

The  resolution  of  the  Tramways  Committee  accepting  the  tender 
of  Messrs  John  Brown  &  Co.,  Ltd.,  for  a  portion  of  the  Committee's 
requirements  of  steel  car  tires  has  been  reecinded,  and  an  amended 
tender  of  Messrs.  CammeU,  Laird  &  Co.,  Ltd.,  for  the  whole  of  the 
Committee's  requirements  of  such  tires  has  been  accepted. 

Meter  f'ontracts. — Messrs.  Chamberlain  &  Hookham, 
Ltd.,  have  received  the  following  contracts  for  meters  for  13 
months  : — 

Maidenhead.— D.c.  meters. 
South  Shields.- A.c.  meters. 
Bradford. — a.c.  and  D.o.  meters. 

Messrs,  Ferranti,  Ltd.,  have  received  the  following  contracts.  In 
all  cases  they  are  for  the  year  ending  March,  1916,  excepting  Alloa 
and  Bradford,  and  these  run  to  May,  1916  :  — 

Belfast  Corporation.— CO.  house  service  meters,  250/500-ampere  sizes  only, 

Halifax  Corporation.— o.c.  bouse  service  meters. 

HestoQ  and  Isleworth  U.D.C.— c.o.  house  eervioe  meters, 

Swindon  Corporation. — c.c.  house  fervtce  meters. 

"Wimbledon  Corporation. — a.c.  house  service  meters. 

Grays  U.D.C. — c.c.  house  service  meters. 

Grimsby  Corporation. — Portion  o.c.  house  service  meters, 

Birkenhead  Corporation, — c  c.  house  service  meters. 

Alloa  T.C.— c.c.  house  service  meters,  10-100  amperes  inclasive. 

Liverpool  Corporation. — o.c.  house  service  meters. 

Borough  of  Kilmarnock.— c.c.  house  service  meters. 

Bradford  Corporation. — c.c.  and  a.c  house  service  meters. 

^'nneaton,  —  The  T.C.  has  sealed  a  contract  with 
Callender's  Cable  and  Construction  Co.,  Ltd.,  for  the  supply  of 
cable. 

Pre.ston. — The  Electrical  Apparatus  Go.,  Ltd.,  has 
obtained  a  renewal  of  the  present  contract  from  the  National 
Electric  Supply  Co.  for  the  sole  supply  of  motor  starters  for  a 
further  period  of  12  months. 

Southampton. — The  following  tenders  have  been 
received  for  the  supply  of  steel  tramcar  tires  : — 


J.  Baker  *  Co. 

J,  Brown  &  Co.,  Ltd... 

Cammell,  Laird  &  Co, 
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The  acceptance  of  a  tender  has  been  left  with  the  manager  and 
chairman  of  the  Tramways  Committee. 


FORTHCOMING    EVENTS. 


Junior   Institution  of   Engineers.— Friday,    May  7th.     At  8  p.m.    At  39, 
Viotorift  Street,  8.  W.     Inlormal  discussion. 

Association  of   Mining    Electrical  Engineers   (Notts,  and    Derbyshire 

Branch).— Joint  Meeting  with  National  Association  of  Colliery  Managers. 
8aturday,  May  8th.  At  3.30  p.m.  At  University  College,  Nottingham, 
Paper  on  "  Protective  Devices,"  by  Messrs.  E.  Kilburn  ijcott  and  L,  P, 
Fogarty. 
Institute  of  Metals.— 'Wednesday,  May  12th.  At  8.30  p.m.  At  Institution 
of  Klectrioal  Engineer't,  Victoria  Kmbankment,  W.C.  Paper  on  •'The 
Passage  of  Electricity  through  Metals,"  by  Sir  J.  J.  Thomson,  F.R.8. 

Institution    of    Electrical    Engineers   (Birmingham    Local   Section).— 

Wedoesday,  May  12Gh.    At  7.3U  p.m.     At  the  University,  Edmund  Street. 

Annual  (General  Meeting. 

(Yorkshire  Local  Section).— Wednesday,  May  12th.    At  7  p  m.    At 

Philosophical   Halt,  Leeds.     Annual  General   Meeting.    Paper  on   "The 

Power  bupply  of  the  Central  Mining— Rand  Mines  Group,"  by  Mr,  J,  H. 

Rider. 
Boyal  Society  of  Arts.— Wednesday,  May  lath.    At  8  p.m.    At  John  Btareei, 

Adelphi,  v^.C.    faper  on  "  Recent  Progress  in  Pyrometry,"  by  Mr.  C.  R. 

Darling. 
Institution  of  Mechanical  Engineers.— Friday,  May  14th.    At  8  p.m.    At 

Institution  of  Civii  J^jngineets,  (ireat  George  Street,  Westminster.    Paper 

on  "  The  Distribution  of  Heat  in  the  Cylinder  of  a  Gas  Engine,"  by  Prof. 

A.  H.  Gibson  and  Mr.  W.  J.  Walker. 
Boyal  Institution  of  Great  Britain,- Saturday,  May  16th.     At  3  p.m.    At 

Albemarle  Street,  W.    Lecture  on  "  Advances,  in  the   Study  of  Radio- 

Active  Bodies,"  by  Prof.  F.  Boddy. 


Generous  Gift    to   Lei^h     Infirmary, — la  memory 

of  his  father,  the  late  Alderman  Thos.  Greenough,  Mr.  Thos.  R. 
Greenough,  on  behalf  of  his  mother  and  himself,  on  Thursday  last 
week  handed  over  to  the  Leigh  Infirmary  a  complete  electrical 
and  radiographical  department  in  three  divisions,  at  a  cost  of 
about  £5,000. 

Fatalities. — Stirlin(j. — William  McClumpha,  electrical 
engineer,  who  resided  at  Millhall  Cottages,  near  Stirling,  was 
killed  instantaneously  in  No.  1  Pit,  Polmaise  Colliery.  He  was 
repairing  a  coal-cutting  machine,  when  it  was  accidentally  set  in 
motion. 

Manchester. — At  Manchester  on  Monday  an  inquest  was  held 
on  William  Dyson,  aged  57.  It  appeared  from  the  evidence  that  on 
April  16th  the  deceased,  who  was  employed  by  the  Calico  Printers' 
Association,  was  instructed  to  repair  an  electric  ball  in  connection 
with  the  hoist  at  the  Oxford  Street  premises  of  the  firm.  He  had 
to  get  to  the  top  of  the  lift,  and  while  he  was  carrying  out  the 
work  his  arm  caught  one  of  the  control  wheels,  and  the  lift  was 
set  in  motion.  It  ascended  to  the  top  and  jammed  Dyson's  leg, 
the  injury  subsequently  proving  fatal,  "  Accidental  death  "  was 
the  verdict. 
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THE  BOMBAY  HYDROELECTRIC  SCHEME. 


By    A.    DICKINSON,    M.I.E  E. 


Ir  is  proposed  iu  this  piiper  to  give  particulars  of  a  large 
hydro-electric  scheme  known  as  the  Tata  Hydro-Electric 
Power  Supply  Co.,  Ltd.,   Bombay.     The  main  object  of  this 


situated  at  Khopoli,  43  miles  from  the  receiving  station  on  the 
Island  of  Bombay.     (See  map  on  p.  661.) 
The  present  scheme  is  to  install  in  the  power  house  eight 
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Fig.  1.— D.\m  a.nd  Sllice.s. 


Fig    -2. — X.wives  Premring 
Foundations  of  Dam. 


Fig.  3. — F>am  under  Constrcction, 


company  is  to  supply  electrical  energy  for  use  in  Bombay, 
principally  for  power  in  cotton  mills. 

'I he  hydraulic  section  of  the  scheme  is  exceptional,  inasmuch 
as  special  lakes   have   been   created,    and    the   whole   of    the 


sets,  each  11,000  b.h.P.,  and  in  the  receiving  station  the  plant 
necessary  to  deal  with  the  power-house  output.  Five  sets 
only  are  now  instalkxl  in  the  iwwer  house,  and  the  remaining 
three  sets  will  be  put  down  as  water  becomee  available. 


Fio. 


-Di  I  1  i.\  In.i.r  ;  1. 1  iiy 


Fii 


-Duct  in  Tunnel. 


l-'iG.  G.— Duct  on  Ilii.i.siiii.. 


water  for  supplying  the  power  is  collected  from  the  rain  fall- 
ing during  tiie  monsoon.  Three  reservoirs  aie  being  formed 
by    constructing    dams    across    valleys    known    as    Louawla, 


Generation  is  at  5,000  volts,  3-phase,  50  pericnls,  the  energy 
being  transformed  up  to  a  line  pressure  of  100,000  volts. 
Lonawla  is  a  .storage  lake  intende<l  principally  for  use  during. 
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7. — Pll'l'.-I.INE    UNDER 

Constrdction. 
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-FoliEUAV  UNDER   C'ONSTIU  CTION. 


Walwhan,  and  Shirawta.  From  the  reservoirs  the  water  is 
conveyed  in  an  oi)ou  duct  to  the  forebay,  and  thence  through 
pipe  lines  to  the  power  house,  a  distance  of  13,000  ft.,  in 
which  length  there  is  a  fall  of  1,725  ft.     The  power  house  is 

*  Abstract  of  paper  read  before  the  Institution  ok  Elec- 
TiaCAl,  Fngineers,  .\pril.  lillo.  .\  proliininary  description 
appeared  in  the  Ki.ectricai,  REVUiW  of  January  ItJth.  ]!)14,  p. 
H-l  For  the  jiccompanyiug  views  (rejiroduced  from  lantern 
slides)  we  are  indebted  to  the  courtesy  of  the  .\ufhor. — Eds. 


the  monsoon  peiiod,  and,  when  this  lake  is  empty,  water  is 
drawn  from  the  lakes  of  Walwhan  and  Shirawta. 

The  lak(\s  are  fornnxl  by  constructing  across  the  three  valleys 
dams  with  coursed  rubble  masonry  faces  and  with  heart  of 
uncoursotl  rubble  ma.sonry. 

Height  o(       Length  of  Surface         Water  stored, . 

dams  acreage  of        millions  of 

in  feet.  lakes.  cubic  feet. 

5,600  986  361 
4,.500  1.635  2,5G0 
8.000      3,174      6,963 

E. 


Name  of 
lake. 

l.inawla  . 
Walwhan. 
Shirawta . 


dams 
in  feet, 

19 
64 
74 
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Two  dams  form  Lonawla  Lake,  a  main  dam  3,600  ft.  long 
across  the  valley  and  a  smaller  dam  in  which  the  sluices  are 
built,  l,9tX)  ft.  long,  the  fonuer  being  about  40  ft.  high  to  the 
bottom  of  the  foundation  and  26  ft.  above  the  lowest  level 
of  the  valley,  across  the  head  waters  of  the  luilrayani  River. 


Fig.  10. — 0.\E  of  the  Daiis  .vppro.achixq 

COMPLETION;    L.\KE   P.\RTLV    FILLED. 

Walwhan  dam  is  4, -500  ft.  long  and  7.5  ft.  high  to  the  bottom 
•of  the  foundations,  and  68  ft.  above  the  lowest  level  of  the 
valley. 

Shirawta  dam  is  8,000  ft.  long  and  100  ft.  high  to  the  bottom 
of  the  foundations,  and  92  ft.  above  the  lowest  level  of  the 
Talley. 

The  total  quantity  of  rubble  masonry  in  the  three  dams  is 
926,000  cubic   yards.     The   outlet  of  Shirawta  Lake  is  ccu- 


FiGS.  11  .WD  12. — Exterior  of  Power  House,  Khopoli 


nected  to  Walwhan  Lake  by  a  tunnel  5.000  ft.  long  through 
the  hills,  the  formation  being  hard  trap  rock.  At  the  inlet 
■of  this  tunnel  there  is  a  head  wall  containing  ample  sluices 
to  allow  Shirawta  Lake  to  be  discharged  into  Walwhan  Lake 
«s  desired  to  meet  the  required  conditions  of  draw  off. 

The  ducts  have  a  water  capacity 
"of  130,000  H.P.,  the  maximum 
velocity  of  the  water  being  approx- 
imately 5  ft.  per  second. 

The  country  through  which  the 
duets  pass  is  very  difficult,  necessi- 
tating the  construction  of  22  aque- 
ducts. There  are  three  tunnels 
cut  through  rock,  one  being  7.50 
ft.  in  length,  one  280  ft.,  and  an- 
other 130  ft.,  making  in  all  a 
length  of  1,160  ft.  In  addition 
there  are  10  cut  and  cover  tunnels 
having  a  combined  length  of 
2,630   ft. 

The  forebay  has  a  storage  capa- 
city of  IJ  horns  with  the  whole  of 
the  eight  sets  working.  Openings 
Are  proved  in  the  dam  for  three 
;82-in.  pipes. 

The  gates  are  operated  by  racks, 
•either  by  hand  or  by  an  electric 
motor  of  12  h.p.  at  600  r.p.m. 
This  gives  to  the  gat^es  a  lifting 
•speed  of  about  13J  inches  per 
minute,  so  that  fully  to  open  the 
gates  takes  about   8  minutes. 

Special  provision  has  been  made 
for  speedily  closing  the  gat^es  from 
the  power  house  in  case  of  a  burst 
pipe,  or  du€  to  any  other  neces- 
sity. This  is  accomplished  by  a 
solenoid  releasing  the  ratchet 
■wheels  so  that  the  gates  close  by 
their  own  weight.  On  the  gates  is 
a     device     which     automatically 

disconnects  the  electric  motor  before  the  gates  reach  the 
highest  or  the  lowest  positions.  The  gates  are  also  fitted  w-ith 
automatic  brakes  so  that  when  operating  the  gates  from  the 
power  house  they  cannot  be  damaged  by  falling  too  quickly. 


The  inlets  are  protected  by  screens  so  constructed  that  one 
screen  slides  over  the  other,  the  object  being  to  free  the  screens 
from  grass  or  other  debris  collected  thereon. 

From  the  forebay  the  pipe  line,  which  is  one  of  the  largest 
(as  regards  the  horse-power  transmitted)  ever  built  for  a 
water-power  plant,  conveys  the  water  down  the  cliffs  and 
steep  elopes  to  the  jxiwer  house  at  I\hopoli  in  the  plains 
below.  The  scheme  has  been  designed  in  two  sections,  two 
upper  and  eight  lower  pipe  line^.  The  present  installation 
(half  the  scheme)  comprises  one  upper  pipe  line,  a  distributing 
pipe,  and  four  lower  pipe  lines,  the  total  length  being  about 
13,000  ft.,  S.2(;«  ft.  of  upper  and  4,800  ft.  of  lower  pipe  line. 

The  upper  pipe  line  is  built  in  three  sections,  decreasing 
from  824  in.  diameter  and  §  in.  thick  to  72  in.  diameter  and 
13/10  in.  thick.  The  distributing  pipe  is  72  in.  in  internal 
diameter,  1.5/16  in.  thick,  and  about  46  ft.  long,  with  four 
42-in.  branches  and  one  spare  branch.  The  lower  pipe  line, 
starting  from  the  distributing  pipe,  is  of  lap-welded  steel  tube 
42  in.  to  38  in.  in  internal  diameter  and  i  to  l^in.  thick. 
Near  the  power  house,  three  excit^er-turbine  pipe-line  connec- 
tions are  provide<l.  The  pipe  lines  are  designed  for  a  factor 
of  safety  of  4. .5,  calculated  on  the  minimum  tensile  strengths 
and  static  heads. 

The  whole  pipe  line  is  laid  above  ground,  provision  being 
made  for  variations  of  temperature  from  50°  F.  to  127°  P. 
by  expansion  joints. 

The  waste-weir-   level  at  the  forebay   is   2,0-32  ft.   and   the 

power  house  floor  level  309  ft.  above  the  mean  .sea-level,  giving 

a  static  head  of  1,725  ft.   to   the  centre  of  the   turbine  gate, 

with  a  pipe  pressure  of  743  lb.  per  square  inch.     With  four 

turbines,  each  iTinning  at  11,000  b.h.p.,  the  total  loss  of  head 

is  66  ft. 

The  scheme  has  been  designed  for  a  normal  plant  capacitv 

of  88,(XX)  h.p.  in  eight  main  11,000-h.p. 

sets,    two    850-H.p.    exciter    sets,     and 

eight    step-up    3-phase    10,000    K.V..4. 

transformer  banks,   with  the  necessaiy 

switchgear,  station  auxiliary  apparatus, 

and  four  outgoing  lines. 

The  present  building  will  take  five 
main  and  two  exciter  sets,  five  trans- 
former banks,  switchgear,  and  auxi- 
liaries, and  tw'o  outgoing  lines.  The 
Imilding  consists  of  a  turbine  and 
generator  room  spanned  by  a  67-ton 
t'lectric  travelling  crane,  5,000-volt  bus- 
ier and  oil-switch  rooms,  transformer 
cninpartments  with  a  tramway  passage 
imd  turntable  for  handUng  the  trans- 
formers by  means  of  trucks,  and  a 
lepair  shop,  all  these  being  on  the 
ground  floor,  together  with  a  100,0(;iO- 
volt  bus-bar  and  oil-switch  room  and 
transmission-line  outlet  tower  located 
on  the  floors  above. 
The  main  sets  consist  of  E.scher-Wyss  hydraulic  impulse 
turbines  of  the  horizontal  type  running  at  300  revs,  per 
minute  and  direct-coupled  to  Siemens  Brothers  three- 
phase  generators.  The  exciter  sets  consist  of  Escher- 
Wyss   tangential    wheels,    running    at   600   revs,    per   minute 


Fig.  13. — Gener.atixg  Pl.int  .\sd  Exciter  in  Power  House. 


and    direct-coupled    to    Siemens    Brothers    compound-wound 
generators. 

The  turbine  wheels  consist  of  cast-steel  disks  and   buckets 
carried   by  Siemens-Martin  steel  shafts,  with  two  ring-lubri- 
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eating  bearings  piovitleil  uitli  water  cooling.  The  nozzles  are 
<if  the  cast-steel  deflecting  type,  and  the  governors  are  of  the 
•oil-pressure  type  fitted  with  hydraulic  automatic  servomotors, 
guaranteed  to  limit  the  speed  variation  to  2^,  5,  and  V2  per 
■cent,  when  2.5,  50,  and  100  per  cent,  of  the  load  is  suddenly 
thrown  off.     .\  dash-pot    connects    the    deflecting   nozzle  and 


Fig.  II. — Peltox  Wheel  or  11,000  b.h.p. 


the  automatic  .speed  governor,  only  the  needle  being  connected 
rigidly  to  the  governor. 

In  the  event  of  a  sudden  closing  movement,  the  servomot<ir 
diverts  the  jet  from  the  runner-wheel,  the  levers  being  so 
arranged  that  during  this  operation  there  is  no  movement  of 
the  needle  to  close  the  nozzle,  thus  guarding  against  an  in- 
crease of  pressure  in  the  pipe  line.  The  nozzle  then  begins 
to  return  to  its  normal  position,  the  needle  at  the  same  time 
decreasing  and  clo.sing  the  jet  outlet.  This  movement  is 
followed  automatically  by  the  action  of  the  dash-pot,  the 
piston  slowly  sinking  and  the  deflecting  nozzle  being  returned 
to  its  normal  position.  With  a  slow  closing  movement  of  the 
regulator  the  nozzle  is  not  deflected,  owing  to  the  slow  move- 
ment of  the  dash-pot  piston,  the  needle  being  slowdy  operated 
directly  from  the  regulator. 

The  exciter  turbines  have  separately-fitted  cast-steel  buckets. 
with  similar  governors  guaranteed  to  limit  the  speed   to  .''.,  0, 


KlO.    ].).  — 100,0IKI-\OI.T    SwiTClKlE.Mt. 

and  10  per  cent,  when  23,  50  and  100  per  cent,  of  the  loa<l 
is  suddenly  thrown  off.  The  guaranteed  full-load'  efficiency  is 
82  per  cent,  for  the  main,  and  77  per  cent,  for  the  exciter 
turbines. 

The  nuiin  generators  are  of  the  rotating-field  totally-enclosed 
tvpe,  designed  for  a  normal  load  rating  of  8,000  KW.  at  a 
jiinver  factor  of  0.8  and  4,000  to  5,:iO0  volts,  .50  peri<Kls,  3-pliase, 
with  a  temperature  rise  not  exceeding  00°  V,  above  air  at  110° 
1''.,  and  20  per  cent,  overload  f(U-  10  hours  without  injury. 
T  he  full-loa<l  eHiciency  at  0.8  power  fact.or  is  04.3  per  cent.,  with 
an  inherent  regulation  of  9  per  cent,  at  unity  and  22  [kt  cent, 
at  0.8  power  factor.  Induced  ventilation  is  provided  by  means 
of  fans  on  the  rotor  shafts,  each  machine  being  connectwi  to 


the  main  inlet  air-duct  by  a  shutter  and  to  the  outlet  air- 
duct  to  the  atmosphere.  These  shutters  are  motor-operated 
with  automatic  control,  so  arranged  that  when  the  field 
switches  are  closed  the  shutters  are  open,  and  vice  versa.  The 
bearings  are  supplied  with  oil  under  pres.sure  and  are  provided 
with  water   cooling. 

The  exciters  are  compound-wound  machines  designed  for  a 
full-load  rating  of  600  KW.  at  2.50  volts,  and  20  per  cent,  over- 
load, the  full-load  elficiency  being  93  per  cent.  The  energy 
required  for  excitation  at  fuU-load  and  unity  power  factor  is 
25  KW.  and  at  0.8  power  factor  is  38  kw. 

Each  3-phase  transformer  bank  consists  of  three  single-phase 
General  Electric  (U.S.A.),  oil-immersed,  water-cooled,  static 
transformers,    delta-delta  connected   and   designed   for  a   fuU- 


Fu; 


16. — Bench  Bo.^rd  coxTnnLLiNG  FIigh-pressure 

SWITCHGEAH. 


load  output  of  3,333  k.v.a.  at  0.8  pow-er  factor  when  stepping 
up  from  5,000  to  100,0(X)  volts,  50  perio<]s,  the  temperature  rise 
not  exceeding  70°  F.  above  cooling  water  at  7.5°  F.,  with  a 
water  circulation  of  950  gallons  per  hour.  These  sets  are 
capable  of  20  per  cent,  overload  for  10  hours  with  a  water 
circulation  of  1,200  gallons  per  hour  without  injurious  beating. 

The  full-load  efficiency  at  0.8  power  factor  is  98.1  per  cent., 
and  the  efficiency  at  half  load  is  97.2  ixjr  cent.  The  regula- 
tion is  0.8  per  cent,  at  unity  power  factor,  and  4.0  per  cent, 
at  0.8  power  factor. 

The  transformers  are  of  the  shell  type,  having  flat  primary 
and  secondary  coils  placed  vertically  and  surrounded  by  a 
laminated  sheet-steel  core,  the  design  and  arrangement  being 
such  that  the  heat  is  conveye<l  from  the  interior  to  the  water- 
cooling  coils  and  tank  by  natural  circulation. 

Tlie  tanks  are  of  boiler-plate  steel,  cylindrical  in  form,  and 
are  supiiorte<l  nn  ,-i  ca.st-iron  b.i.se.     The  high-ten.'iiun  bushinu's 


I   II..    1  I  .-    ^H\^^\ll^Mo.\    I,1M,  I  lio,-.^I.M.  e  IIKI.K. 

are  of  the  com|xiund-filied  type,  and  consist  of  a  conductor 
rod  from  the  top  to  the  bottom,  which  is  surrounded  by 
several  concentric  jiress-board  insulating  cylinders,  separated 
by  spaces,  outside  which  the  exterior  wall  of  the  bu.shing  is 
built  up  <'f  a  number  of  annular  rings  of  mouldetl  insulating 
compound,  interspace<t  with  impregnated  press-board  disks  of 
larger  diameter  than   the   rings  in  order  to  prevent  leakage. 
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These  disks  awl  rings  are  cemented  together  and  are  tightly 
clamped  by  nuts  at  the-  top  and  bottom  of  the  rod.  The  bush- 
ings are  supported  on  cast-iron  rings  attachetl  to  the  cover. 
The  low-tension  bushings  are  of  porcelain. 


Fni   It.— liu.MJ  L'Kossi.Nu  u.x  lW),UUU-vuLi  Li.vi;. 


The  principal  dimensions  of  the  transformers  are  as  fol- 
lows:— Height  to  the  top  of  the  high-tension  lead  16  ft.,  and 
to  the  cover  13  ft.;  diameter  of  the  tank  8  ft.     The  weight 


Fig.  19.— Keceivlng  St.wiox  .\nd  Line  Terminal 
.AT  Parel. 

when  assembled  and  filled  with  oil  is  24  tons,  of  which  the 
core  and  coils  account  for  11  tons.  The  quantity  of  oil 
required  for  filling  is  '2,300  gallons,  and  weighs  8  tons.  The 
oil  used  is   a  specially-prepared  mineral   oil,   treated    before 


Fig.  '20. — G.(M1-vult  Feeder  Oil  Swiiches. 

filling,  and  from  tim?  to  time  in  service,  in  a  drying  and 
purifying  outfit  in  order  to  remove  moisture  and  foreign 
matter.  This  outfit  consists  of  a  portable  set  comprising  a 
filter-press,  a  motor-driven  centrifugal  pump,  and  a  strainer. 


and  is  mounted  on  a  truck.  It  is  capable  of  treating  1..50O 
gallons  of  oil  per  hour,  the  filtering  medimu  being  blotting 
paper. 

Provision  is  made  in  the  oil-pipe  .system  for  connecting  this 
set  to  any  transformer  the  oil  of  which  requires  treatment. 
The  oil  is  tested  in  a  standard  testing  .set.  consisting  <'f  an 
oil  receptacle  with  a  0.2  in.  spark-gap  and  contacts,  and  a 
testing  transformer,  and  the  oil  is  filtered  until  the  j)uncture 
voltage  is  raised  to  40,01X1  volts. 

The  water  supply  for  the  cooling  coils  is  obtained  from  the 
pipe  line  through  a  reducing  valve,  a  tank  being  provide<l 
for  the  system,  whence  the  water  is  fed  by  gravity  at  an  inlet 
head  of  about  20  ft.  through  the  nece.ssary  piping  and  valves- 
connecting  up  the  three  coils  placed  in  the  upper  part  of  each- 
tank,  where  they  are  constantly  in  contact  with  the  heated 
oil   rising  from   the  windings  and  core. 

Each  bank  of  transformers  on  overload  rating  takes  3,600' 
gallons  of  water  per  hour  at  a  temperature  of  75°  F.,  and  the 
total   requirements  of  the   plant  now  being  installed  will  be- 


Fio.  21. — fc'EXCH  Control  Board  at  Receiving  St.\tion. 


IS.IHX)  gallons  of  water  per  h(jur.  Each  inlet  pipe  is  provided 
with  a  water-flow  indicator  and  a  discharge  alarm. 

Provision  is  made  for  operating  each  main  unit  with  its 
own  transformer  bank,  or  through  the  -a.OUO-volt  transfer  bus- 
bar with  any  bank  as  required,  and  on  the  high-tension  side 
the  transformer  banks  and  outgoing  lines  are  operated  in 
parallel. 

The  equipment  consists  of  remote-control,  electrically- 
operated  oil  switches  and  (jther  apparatus  operated  from  the 


Fig.  22.- 


-Feedek  Cables  fko.m  PiEceiving  Station. 


benchboard  located  on  a  gallery  overlooking  the  generator 
room.  The  apparatus  in  the  generat<)r  circuits  cimsists  of 
three  single-pole,  non-automatic,  solenoid-operated  oil  switches 
in  cell  compartuients.  disconnecting  switches,  and  current  and 
potential  transformers:  and  in  the  high-tension  side  of  the 
transformer  banks  three  single-ixde,  automatic,  solenoid- 
operated  oil  switches  in  tanks,  disconnecting  switches,  and 
series  relays;  and  similar  equipments  in  the  outgoing  lines 
with  the  addition  of  current  transformers,  choke  coils,  and 
lightning-arrester   equipment. 

The  high-tension  oil  switches  are  automatically  tripped  by 
inverse  time-limit,  overload,  series  relays  which  are  mounted 
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relays 


t)n  post  insulators,  ;i  long  rod  from  the  rel.Ty  closing  a  switch 
on  the  waJl  m  the  opeaing-<:oil  circuits  of  the  solenoids  in  the 
control  wiring.  Each  switch  unit  is  designed  to  operate  as  one 
swit-ch  with  a  breaking  capacity  of  40,00(J  k.v.a. 

The  transfer  bus-bar  system  consists  of  a  copper  bar  carried 
on  insulak)rs  and  sectionalised  by  means  of  disconnecting 
switehes,  and  the  high-tension  bus-bar  system  of  copper  tubing 
which  is  carried  on  post  insulators,  suspended  from  the  roof, 
sectionalised  with  disconnecting  switches  and  provided  with 
three  single-pole,  automatic,  solenoid-operated  oil  switt'hes  m 
tanks  between  the  fourth  and  fifth  banks.  This  switch  is 
tripped  by  means  of  inverse  time-limit,  overload 
connection  with  current  transformers. 

The  low-tension  wiring  consists  of  var- 
nished cambric-insulated,  fireproof-treated 
cables,  and  the  high-tension  copper  tubing 
on  [wst  insulators  is  arranged  for  a  phase- 
spacing  of  5  ft.  and  a  striking  distance  to 
earth  of  3  ft.,  the  circuits  being  taken 
through  the  roof  of  the  transformer  com- 
partments in  compound-tilled  bushings. 

The  switchgear  equipment  in  the  dupli- 
cate station  transformer  circuits  from  the 
transfer  bus-bar  consists  of  triple-pole 
automatic,  motor-operated  oil  switches, 
instantaneous,  overload  seiiea  relays,  and 
disconnecting  switeheS. 

The  lienchboard,  which  is  capable  of 
extensi<in  as  required,  is  built  of  blue 
Vermont  marble  panels,  mounted  on  pipe 
supports,  with  grille  work  at  the  back  fitted 
with  the  necessary  instruments,  control 
switche-s,  and  indicating  lamps,  a  mimic 
bus-bar  system  of  remote-control  apparatus 
for  operating  the  generators  and  transformer 
banks,  exciters,  outgoing  lines,  station 
transformers,  a  2<X),rHK1-volt  testing  trans- 
former, and  a  water  rheostat  testing  equip- 
ment. Calibrating  and  testing  terminals 
are  provided  and  also  a  swinging  bracket 
carrying  illuminated-dial  voltmeters  and  a 
(synchronism  indicator.  For  signalling  to 
the  generat<ir-room  floor  a  complete  signal 
system  is  installed,  with  a  signal  stand  near 
each  generator. 

The  control  switehes  are  nf  the  "push  and  pull"  button 
tyiie,  singlc-p<"ile  doublr-thmw,  a  green  pilot  lamp  indicating 
the  open  position  of  the  oil-switches,  and  a  red  pilot  lamp 
tlie  closetl   position. 

Tlie  system  is  operate*!  at  220  volts  from  a  60-ampere  8-hour 
battery,  or.  from  the  18-kw.  motor-generator  charging  set  if 
required.  From  this  supply  are  also  operated  the  motors  of 
the  generator  field-rheostats,  air-duct  shutters,  and  turbine 
governors. 

The  auxiliary  switchboard  controls  the  supply  from  the  two 
312  K.V..A.  5,000/440-volt  50-period  3-phase  transfonners  for 
station  jxiwer  and  lighting.  It  is  built  of  blue  Vermont  marblo 
panels,  carried  on  pipe  supiwrts.  There  are  two  transfonner 
panels,  .six  double  fee<lcr  panels,  a  lighting  panel,  and  a 
battery  and  motor-generator  panel. 

Tlie  bui^-liars  are  of  copper  bar  and  are  carrie<l  on  insulat^u's 
at  the  back  of  the  board.  The  oil  switches  are  of  the  triple- 
pole,  autriumtic  hand-operat«l  type,  and  are  fixed  behind  the 
boanl,  the  transformer  circuits  having  current  transfonners 
and  inver.'ie  time-limit  ovei'load  relays,  and  the  power  circuits 
trip  coils  for  ajitomatic  protection. 

Voltage  regulators  are  installed  for  maintaining  a  constant 
voltage  on  the  bus-bars. 

The  lighting  supply  is  furnished  from  three  30-kw.  140/220- 
volt  oO-period  single-phase   transformers. 

Two  Willan.s-Sieujens  Diesel  sets  installed  in  an 
building  provi<le  a  stand-by  supi)ly  through  a  "  tie 
provided  on  the  board.  Each  fict  consists  of  a  ]00-n.p.  200- 
R.i'.M.  engine  direct-coupl«l  to  an  80-k.v.a.  440-volt  50-period 
3-phase  alternator. 

The  voltage  on  the  high-tension 
maintained  between  cei'taiii  limits 
Brovvn-Boveri  regulator  opi'iating 
potential  transformer. 

Ea<-h  outgoing  line  is  pi-otcctcil  with  choke  coils  and  an 
ahiminium-cell  lightning-arrester  equipment  complete  with 
horn  gaps,  disconnecting  swit<-hes.  a  discharge  alarm,  and  dis- 
charge recorders.  The  generators  aie  star-wound  for  opera- 
tion with  an  unearthed  neutral,  and  for  protection  against 
pressure-rises  are  provi<ied  with  "over-tension"  app.aratus, 
coneisting  of  isolating  switches,  static  dischargers,  and  star- 
delta,  horn-gap  arresters. 

The  mute  of  the  transmission  line  is  shown  in  fig.  2>3.  It 
has  a  length  of  43  miles  from  the  power  house  at  Khojwli  to 
the  receiving  station  on  the  Island  of  Bombay,  and  cro.sses 
two  tidal  creeks,  one  10,000  ft.  wide  and  42  ft.  d<^ep  at  high 
tide,  a  r.ailway,  and  several  roadways.  There  will  be  four 
transmission  circuits  for  normal  parallel  working,  the  circuits 
being  carried  on  two  lines  of  towers.  Tw-o  change-over 
stations  are  provided,  each  with  air-break  disconnecting 
switches,  and  divide  the  line  into  three  sections  for  cutting  out 
or  interconnecting  different  sections  as  required. 

(,Tn  he  contintirif.') 


MOTES. 
Smeltiii«-    Tin    Dros.s   Electrically.— In    the  manu- 

faoture  of  tin  plate  large  quantities  of  tin  drops  are  formed  oon- 
Bieting,  say,  of  50  per  cent,  tin,  8-U'  per  cent,  zinc,  and  10-18  per 
cent.  iron.  Hitherto  it  has  been  usual  to  charge  batches  of  this 
dross,  which  varies  considerably  in  compcsition,  into  reverberatoiy 
furnaces,  together  with  soda  ash  and  carbon  sufficient  to  flux  and 
reduce  the  dross,  but  yielding  metal  which  is  relatively  impure, 
and  needs  more  or  less  refining,  according  to  the  approximation  of 
the  actual  furnace  charge  to  that  chemically  desirable.  If  the 
dross  be  analysed  before  treatment,  subsequent  refining  ia  simplified, 
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Fig.  23.— Storage  Laices  and  Tbansmission  Line. 


but  such  scientific  procedure  seems  still  to  be  exceptional  amongst 
smelters,  and,  in  any  case,  the  ordinary  reverberatory  furnace  pro- 
cess suffers  from  the  defect  that  highly  siliceous  slags  cannot  be 
need,  and  practically  all  the  copper  and  iron  oxides  in  the  dross  are 
reduced  to  copper  and  iron,  which  must  be  separated  from  thecrude 
tin  by  subsequent  refining. 

By  using  an  electric  furnace  it  is  possible  to  eliminate  this 
serious  disadvantage  of  the  reverberatory  process.  A  slag  con- 
taining lie  6  per  cent,  silica,  160  per  cent,  lime,  and  16  6  per  cent, 
soda  can  be  used.  This  forms  silicates  from  the  iron  and  copper 
oxides  present  in  the  tin  dross,  but,  if  worked  above  3,000°,  theslai; 
reduces  tin  oxide  without  forming  tin  silicate.  At  lower  working 
temperatures  as  much  as  l.)-17  per  cent,  tin  collects  in  the  slag, 
but  at  higher  temperatures  the  loss  ia  negligible,  say,  Oo  per  cent., 
and  reduction  is  more  rapid.  As  a  result,  metal  tapped  from  an 
electric  dross-furnace  is  much  purer  than  from  other  furnaces,  and 
the  expense  of  refining  is  much  redmed.  To  secure  the  best  results  it 
is  necessary  to  analyse  each  batch  of  dross,  and  proportion  the  slae 
accordingly,  but  the  cost  of  so  doing,  and  the  higher  cost  of  energy 
for  smelting,  as  compared  with  coal  costs  in  reverberatory  plant, 
are  more  than  compensated  by  the  saving  in  refining  processes, 
reduced  loss  of  tin  and  improved  quality  of  product.  There  is  no 
need  to  re-run  slag  in  the  electric  furnace,  owing  to  ita  low  tin 
content ;  no  addition  of  lead  dross  is  required,  and,  by  adding 
silica  with  the  tin  dross  and  carbon  charge,  the  silica  content  of 
the  slag  can  be  kept  constant  and  continuous  operation  maintained. 
It  makes  no  difference  to  electrical  resistance  or  results  whether 
the  slags  are  soda,  lime  or  iron  silicates,  hence  the  formation  of 
iron  silicate  does  not  disturb  the  working.  Such  's  the  experience 
quoted  recently  by  R.  S.  Wile  in  describing  the  tirst  commercial!}' 
successful  furnaces  used  in  this  service.  These  furnaces  are  of  the 
shaft  type,  operated  two  in  series  on  230  volts,  direct  current,  at 
800  to  1,000  amperes.  On  starting  the  operation,  slag  is  melted 
first  by  striking  an  arc  and  charging  slag  material  round  the 
electrodes.  The  latter  are  then  raised  gradually,  and  the  operation 
is  continued  on  the  resistance  principle,  dross  carbon  and  silica 
being  fed  in  the  proportions  dictated  by  analysis.  Air  ie  practically 
excluded  from  the  furnace,  and,  with  .">0  per  cent,  tin  dross,  the 
energy  consumption  is  300  KW.-honrg  per  ton,  i.e.,  700  KW.-hours 
per  ton  of  tin  produced, 

Detectinn'  Production  Losses  with  a  Tacliojrrapli. — 

With  the  aid  of  a  recording  tachograph,  a  device  which  shows  the 
momentary  speed  variation  occurring  in  the  shaft  or  machine  to 
which  it  is  connected,  the  commercial  department  of  the  Dayton 
Power  and  Light  Co.,  Dayton,  tlhio,  was  recently  able  to  show 
a  prospective  customer  that  his  engine-driven  factory  shafting 
underwent  a  recurring  speed  loss  of  6  per  cent  during  each  revolu- 
tion. The  same  tachograph  applied  to  a  similar  installation  driven 
by  an  electric  motor  showed  I'peed  variations  reaching  a  maximum 
of  only  0'5  per  cent.  Such  a  tachograph,  according  to  Mr.  J.  C. 
Matthieu,  power  engineer  for  the  company,  is  of  great  nsef  olness  in 
revealing  the  production  losses  due  to  speed  changes  in  engine- 
driven  factories  and  in  preparing  the  way  for  the  obvious  rented 
— electric  motor  drive. —  Electrical  Warld. 
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Institution  iuid  Lecture  !Votes. — Junior  Institu- 
tion of  Engineers.— ]  a  the  course  of  a  lecture  which  he  recently 
read  before  the  Institution,  on  "  The  Electric  Vehicle,"  Jtr.  R.  J. 
Mitchell  says  that  the  phenomenal  progresB  which  the  petrol 
vehicle  has  made  dorine  the  past  15  years  has  obscured  the  fact  that 
on  the  Continent  of  Europe,  and  more  particularly  in  the  United 
S'ates,  an  immense  advance  has  been  made  in  the  use  of 
accumulator-propelled  commercial  vehicles.  There  are  now  in 
operation  in  the  American  Union  nearly  75,000  of  these  vehicles. 
Immense  improvement  has  been  made  on  the  mechanical  side, 
largely  due  to  the  work  of  the  regular  automobile  engineer.  The 
electrical  engineer,  on  the  other  hand,  has  contributed  his  quota, 
and  accumulators,  electric  motors  and  controllers.  &c.,  are  rapidly 
Hearing  perfection  :  in  fact,  it  may  be  said  that  for  practical 
purposes  the  modern  electric  vehicle  would  remain  an  cxcFcdinffly 
useful  machine  were  it  not  improved  for  the  next  20  years.  The 
advantages  of  the  electric  are  manifold,  and  include  very  low  cost 
of  operation,  a  safe  speed,  very  slight  damage  to  road  surfaces, 
great  handiness  of  operation,  occupation  of  little  floor  space,  total 
absence  of  fire  risk,  smoke,  smell,  kc,  and  the  fact  that  they  can 
be  driven  by  relatively  unskilled  labour,  with  i  minimum  of 
tuition.  An  average  machine  will  give  the  equivalent  of  four 
gross  ton-miles  for  one  unit  input  of  energy  ;  this  compares 
exceedingly  favourably  with  the  30  to  3."i  ton-miles  in  commercial 
work  obtainable  from  a  gallon  of  petrol  only  on  a  very  well 
tuned  commercial  petrol  chassis.  The  mechanical  wear  and 
tear  of  the  electric  motor  is  infinitesimal  as  compared  with 
that  of  an  internal-combustion  machine,  and  an  average  figure 
appears  to  be  about  a  quarter  of  1  per  cent,  per  1,000  miles  of 
travel,  on  the  initial  capital  cost  of  the  chassis  only.  Tires  for  elec- 
tric vehicles  have  a  specially  long  guarantee,  and  in  actual  practice 
far  outlast  the  terms  of  such  warranty  :  and  the  modern  accu- 
mulator has  reached  the  point  of  being  entirely  dependable.  The 
price  of  electrical  energy  also  has  come  down  to  an  average  of  1  id. 
per  unit,  or  thereabouts. 

Institnte  of  Metals.— Sir  J.  J.  Thomson,  O.M.,  D.Sc,  F.R  S., 
will  deliver  this  year's  Institute  of  Metals  May  lecture,  his  subject 
being  "The  Passage  of  Electricity  Through  Metals,"  at  the 
Institution  of  Electrical  Engineers  on  Wednesday,  May  12th,  at 
8  30  p.m.  Visitors'  tickets  can  be  obtained  on  application  to  Mr.  G. 
Shaw  Scott.  M.Sc,  the  Secretary  of  the  Institute  of  Metals,  Caxton 
House,  Westminster,  S.W. 

In  the  absence,  on  active  service,  of  Dr.  G;  D.  Bengough,  M.A., 
Honorary  Investigator  to  the  Corrosion  Committee,  now  a  captain 
in  the  Royal  Garrison  Artillery,  the  Council  of  the  Institute  of 
Metals  has  appointed  Mr.  W.  E.  Gibbs,  M.S:.,  as  Acting  Honorary 
Investigator  to  the  Committee.  Mr.  Gibbs,  prior  to  the  outbreak 
of  the  war,  was  acting  as  Dr.  Bengough'e  assistant  in  connection 
with  the  work  for  the  Corrosion  Committee.  He  is  now  engaged 
on  a  series  of  important  investigations,  the  results  of  which  will 
be  embodied  in  the  third  report  to  the  Corrosion  Committee,  which 
it  is  hoped  will  be  presented  at  the  forthcoming  autumn  meeting  of 
the  Institute. 

Association  of  Mining  Electrical  Engineers. — At  a  joint 
meeting  of  branches  of  the  National  Association  of  Colliery 
Managers  and  the  Association  of  Mining  Electrical  Engineers  at 
Stoke,  Mr.  G.  S.  Corlett  read  a  paper  on  the  subject  of  colliery 
electric  lighting. 

At  a  meeting  of  the  West  of  Scotland  Branch  of  the  Association 
of  Mining  Electrical  Engineers,  a  paper  was  read  by  Mr.  Andrew 
Gibson  on  "  Bearings  of  Electrical  Machinery." 

Royal  Institution. — The  annual  meeting  of  the  members  was 
held  on  Saturday  afternoon,  Sir  J.  Crich ton- Browne,  treasurer  and 
vice-president,  in  the  chair.  The  annual  report  of  the  Committee 
of  Visitors  for  the  year  1914,  testifying  to  the  continued  prosperity 
and  efficient  management  of  the  Institution,  was  read  and  adopted. 
Forty-four  new  members  were  elected  in  1911.  Sixty-two  lectures 
and  19  evening  discourses  were  delivered..  The  books  and 
pamphlets  presented  amounted  to  about  338  volumes,  making, 
with  652  volumes  purchased,  a  total  of  9'.)0  volumes  added  to  the 
library  in  the  year.  The  following  gentlemen  were  unanimously 
elected  as  oflicers  for  the  ensuing  year  :  — President,  the  Duke  of 
Northumberland  ;  treasurer.  Sir  James  Crichton-Browne  ;  secre- 
tary, CoLEdmond  H.  Hills.  The  names  of  the  managers  included 
the  following  :— Sir  Robert  Hadlnld,  the  Hon.  R.  C.  Parsons,  and 
Messrs.  Alexander  Siemens  and  A.  A.  Campbell  Swinton. 

Copper. — Messrs.  H.  R.  Merton's  statistical  .rirciilar  for 
April  30th  shows  an  excess  of  supplies  over  deliveries,  and,  there- 
fore, an  accretion  to  European  visible  supplies,  a  state  of  things  not 
easily  anticipated  under  present  circumstances.  The  increase  is  2,431 
tons.  There  is  a  small  increase  registered  for  stocks  at  Havre— 23 
tons — and  English  stocks  are  up  by  758  tons.  In  detailed  supplies, 
European  arrivals  from  N.  America  are  lower  than  last  month, 
amounting  to  something  like  two-thirds  of  the  pre-war  average. 
Supplies  from  Spain  and  Portugal  to  England  and  France  are  well 
np  at  2,415  tons,  or  one-third  more  than  the  pre-war  average.  The 
quantity  under  "  other  countries  "  is  slightly  lower  than  the  pre- 
war average,  as  a  set-off  against  nnusually  heavy  supplies  in 
March.  Chile  shipments  are  4,218  tons,  against  a  pre-war  average 
of  3,280,  while  Australian  are  steady  at  2,500  tons,  but  have  not 
yet  reached  last  year's  figures.  Total  deliveries  at  3 1,8 1 1  tons  show 
smaller  after  the  large  quantity  of  last  month,  but  have  only  been 
twice  exceeded  since  last  July.  The,  considerable  increase  in  price 
should  have  an  influence  on  supplies  for  the  coming  month. 

Aj»pointmeuts  Vacant. — Assistant  electrical  engineer 
(£150),  for  Government  of  Malta  ;  plumber  jointer,  for  City  of 
SheflEeld  Electric  Supply  Department.  Particulars  are  given  in 
our  advertisement  ^ages. 


Electricity  fonnnittee-uien  and  their  Relatives. — 

A  very  lengthy  discussion  took  place  on  Thursday  last  week,  at 
the  meeting  of  the  Stoke-on-'Treut  Council,  on  the  following 
motion  :—"  That  it  be  an  instruction  to  the  chief  electrical 
engineer  that  no  further  appointment  of  employes  of  the 
electricity  department  bs  made  from  amongst  relatives  of  memberi 
of  the  Electricity  Supply  Committee."  Councillor  Simpson 
Walker  said  that  there  were  six  members  of  the  Labour  Party  on 
the  Electricity  Supply  Committee,  and  he  was  given  to  under- 
stand that  five  of  them  had  sons  working  for  the  Committee,  lie 
did  not  suggest  that  they  were  not  earninfr  their  money,  but  it  was 
not  proper  in  the  interests  of  maintaining  and  preserving  the 
clean  hands  of  the  Corporation.  He  also  said  that  it  was  not  fair 
to  the  electrical  engineer.  It  was  contrary  to  the  interests  of  the 
Council,  the  chief  engineer,  and  of  public  government.  An  amend- 
ment was  moved  as  follows  :— ''  That  it  be  an  instruction  to  the 
town  clerk  that  no  further  appointment  of  emplojos  who  had 
relatives  on  the  Council  should  be  made."  Alderman  Leese,  in  the 
course  of  the  debate,  said  that  bo  far  as  he  was  concerned  the 
difliculty  would  be  ended  bv  the  resignation  of  both  his  sons  that 
night.  He  complained  that  he  had  been  most  unfairly  attacked. 
The  amendment  was  carried  by  30  votes  to  29.  A  further  amend- 
ment was  carried  that  no  member  of  the  Corporation  should  sit  on 
a  committee  under  which  he  had  a  relative  employed.  The  Town 
Clerk  intimated,  in  reply  to  a  question  by  a  member,  that  the 
effect  of  the  resolutions  would  be  that  the  members  affected  must 
resign  their  positions  on  the  committee  or  that  the  relatives 
must  go. 

A  recommendation  to  increase  the  salaries  of  six  members  of  the 
electricity  staff  was  rejected.  The  Committee  considered  that  in 
the  interests  of  the  department  these  salaries  should  be  advanced, 
particularly  in  view  of  the  fact  that  the  staff  had  been  seriously 
reduced  owing  to  the  war,  and  that  extra  duties  had  been  thrown 
upon  those  remaining.  The  proposition  was  rejected  on  the  ground 
that  all  Committees  must  be  dealt  with  alike,  as  it  had  been  decided 
that  no  inoreasea  of  salaries  should  be  given  to  those  receiving 
more  than  £100  per  annum.  Speakers  seemed  to  be  quite 
incapable  of  seeing  any  reason  why  electricity  staffs  should  be 
treated  differently  from  others.  Perhaps  they  may  have  a  rude 
awakening  when  they  find  out  that  a  great  need  exists  for 
central  station  men  iast  now 

Klectric  Cooking  Exhibit. — In  connection  with  the 
"  Women  and  their  Work  Exhibition,"  referred  to  on  page  613  of 
our  issue  of  last  week,  the  Westminster  Electric  Supply  Corpora- 
tion were  asked  by  the  Daily  E,i-j>ress  to  illustrate  the  advantages 
of  electric  cooking  for  women,  and  have  organised  quite 
an  attractive  exhibit  with  the  aid  of  the  Carron  Co.,  Messrs. 
Ferranti,  Ltd.,  Simplex  Conduits,  Ltd.,  W.  A.  S.  Benson  &  Co., 
Belling  &  Co.,  and  the  Dowsing  Radiant  Heat  Co.  The  annexe 
has  been  fitted  up  as  an  electric  kitchen  with  cooking  stoves  by 
the  various  makers  ;  there  are  tables  showing  many  of  the  electric 
specialities  of  the  above  makers,  such  as  electric  heaters,  grills, 
hot  plates,  irons,  and  oricalcum  wire.  There  is  also  an  attractive 
show  table  for  articles  which  are  cooked  in  the  kitchen.  Short 
lectures  are  given  at  3  and  6  each  day,  which  are  well  attended, 
and  practical  demonstrations  go  on  all  day.  The  space  is  well  « 
lighted  by  indirect  and  semi-indirect  systems,  and  some  handsome  Bj 
alabaster  pillars  and  vases  lighted  internally  are  shown  by  Miss  ' 
Austen.  This  exhibition,  which  closes  to-day,  should  do  good  work 
in  bringing  the  advantages  of  electric  cooking  before  the  public, 
not  only  in  the  Westminster  Co. 'a  area,  but  in  most  parts  of 
London. 

The  Budjiet  Speedi. — The  Chancellor  of  the  Ex- 
chequer, in  his  Budget  speech  on  Tuesday,  showed  the  necessity  that 
exiscs  from  a  financial  standpoint  for  maintaining  the  exports  of  the 
country  during  the  war.  He  also  expressed,  from  the  same  stand- 
point of  finance,  the  view  that  the  time  had  arrived  when  recruit- 
ing should  not  be  allowed  to  interfere  with  the  output  ot  muni- 
tions of  war,  and  when  it  should  be  allowed  to  "  interfere  as  little 
as  possible  with  the  output  of  those  commodities  which  we  export 
and  which  enable  us  to  purchase  munitions  for  ourselves  and  for 
our  Allies."  This  new  attitude  of  the  Government  will  be  wel- 
comed by  those  conducting  engineering  and  other  works  where, 
notwithstanding  the  shortage  of  skilled  la'oour.  and  that  the  pro- 
duct is  for  war  purposes,  the  recruiting  sergeant  has,  as  stated  in 
our  pages  last  week,  continued  to  exeroiss  his  persuasive  powers 
with  success. 

Patents  and  Alien  Enemies. — Applications  have  been 
made  to  the  Board  of  Trade  for  the  avoidance  or  suspension  of  the 
following  patents  : — \o.  22,565/12,  granted  to  Honold  for  runners 
for  Francis  turbines,  by  J.  J.  Armfield  ;  Nos.  12,868/0.'),  12,869/i)5  and 
12,870/05,  granted  to  Goldschmidt  &  Weber,  for  the  detinning 
of  tinned  plates,  by  G.  H.  Forrester;  and  Nos.  27,516/11  and 
19,(196/12,  granted  to  Eickhoff,  for  trough  conveyors  and  motors 
for  operating  reciprocating  conveyors,  by  Babcock  &  Wilcox, 
Ltd. 

Karachi  Installation  :  Correction. — In  our  reference 

to  this  installation  in  our  "  Lighting  Notes  "  last  week,  it  should 
have  been  stated  that  Messrs.  Crompton  &  Co.,  Ltd.,  carried  out  the 
whole  installation.  This  included  the  erection  of  the  mains 
supplied  by  Messrs.  Henley. 

Educational.  —  Municipal     Teohxical     Ixstitute, 

Romford  Road,  Stratford,  E. — Seven  lectures  on  "  Some  Industrial 
Applications  of  Electricity,"  will  be  given  on  Monday  evenings  at 
7.30  p.m.,  commencing  May  17th.  Further  particulars  are  given 
in  our  advertisement  pages. 
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OUR    PERSONAL    COLUMN. 

The  Editors  incite  electrical  engineers,  rchether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  raihvay  oficials,  to  heep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  municipality  of  Wor- 
cester, Cape  Province,  has  appointed  Mb.  Johnson  Tighe,  of 
Cradook,  as  resident  engrineer  for  the  new  electric  lighting  installa- 
tion. There  were  23  applicants  for  the  position.  The  consolting 
engineer  (Prof.  Bohle )  urged  the  Council  to  commence  the  wiring 
of  the  municipal  buildings,  as  probably  the  street  wiring  would  be 
completed  before  the  whole  of  the  domestic  services  were  ready. 

Mr.  H.  H.  SutclifEe  having  declined  the  appointment  as  assistant 
electrical  engineer  at  Aylesbury,  the  U  D.C.  has  now  appointed  Mb. 

5.  H.  FowLES,  of  Belvedere. 

The  Erith  U.D.C.  has  decided  to  pay  a  month's  salary 
(£33  69.  8d.)  to  Mr.  Coveney,  the  late  electrical  engineer,  as  a 
grant  for  services  rendered  in  a  supervisory  capacity  for  two 
months  after  the  expiration  of  his  resignation. 

Me.  p.  Smith,  meter  inspector  at  the  Ilford  electricity  works, 
has  resigned  his  appointment. 

The  Derby   Electric   Lighting   Committee   has    appointed   Mr. 

6.  H.  Hayes,  as  assistant  mains  superintendent,  at  £2  per  week, 
rice  Mr.  W.  K.  Poole,  resigned  ;  and  has  increased  the  salary  of  Mb.  A. 
Thompson,  switchboard  attendant,  from  £2  23.  to  £2  79.  per  week. 

The  Coventry  City  Council  E.L.  Committee  recommends  that 
the  salary  of  Mr.  G.  Touch,  engineer  and  manager  of  the  electricity 
works,  be  increased  from  £650  to  £750  per  annum. 

Mr.  H.  D.  Winchester,  district  superintendent  for  the  New- 
castle-upon-Tyne Electric  Supply  Co.,  Ltd.,  at  Durham  City,  was 
married  to  Miss  Maidie  Logic  Kobertson,  at  Edinburgh,  on  April  29th. 

The  salary  of  Mr.  J.  Faibchild,  assistant  electrical  engineer  at 
St.  Annes-on-Sea,  has  been  increased  from  £170  to  £200  per  annum. 

Tramway  (Officials. — Mr.  L.  J.  Yokke,  of  the  Under- 
ground Electric  Railway  mechanical  engineering  staff,  who  was 
gazetted  to  the  4th  Yorks.  Regiment  in  Febrnary  last,  left  England 
for  the  front  on  May  5th. 

General. — AVe  understand  that  Mr.  F.  8.  Groi^an,  who 
during  his  eight  years'  active  work  in  connection  with  the  Tricity 
cookers  has  acquired  a  unique  position  in  the  culinary  branch  of 
electrical  engineering,  is  about  to  sever  his  connection  with  the 
British  Electric  Transformer  Co.,  Ltd.,  in  order  to  take  up  an 
appointment  as  manager  of  a  new  concern  for  the  manufacture 
and  sale  of  electric  fires  and  cookers.  Personal  communications 
Bhoald  be  addressed  to  him  at  14,  Argyll  Mansions,  Beaufort 
Street,  Chelsea,  S.W. 

Mb.  a.  R.  Kibblewhite,  superintendent  of  the  cable  depart- 
ment of  Callender's  Cable  and  Construction  Co.,  Ltd.,  Belvedere, 
has  been  elected  chairman  of  the  Erith  Urban  CouncU. 

Me.  Charles  Bright  delivered  an  interesting  lecture  on 
"Nothing  as  Usual"  at  a  meeting  of  the  Tonbridge  Chamber  of 
Trade  held  last  week. 

Mr.  J.  Shepherd,  electrical  assistant  in  the  L.C.C.  tramways 
department,  has  resigned,  Eind  his  resignation  is  to  take  place  as 
from  September  next.  It  was  reported  at  Tuesday's  CouncU  meet- 
ing that  Mr.  Shepherd  had  been  in  his  present  position  since 
November,  1910,  and  had  previously  held  the  position  of  assistant 
electrical  engineer.  He  has  purchased  the  business  of  a  consulting 
engineer,  which  he  will  take  over  on  July  Ist. 

Councillor  H.  J.  Bouchier  has  been  appointed  chairman  of 
the  Hindley  Tramways  and  Electricity  Committees. 

CouNCiLLOE  Barnes  has  been  appointed  chairman  of  the 
Atherton  Electricity  Committee. 

At  the  annual  meeting  of  the  Textile  Institute,  which  is  to  be 
held  to-day  (Friday)  in  Manchester,  SiE  William  Mather  is  to 
be  elected  president.  Past  presidents  of  the  Institute  have  been 
associated  with  the  cotton  and  woollen  manufacturing  industries, 
and  Sir  William  Mather  is  the  first  president  selected  from  the 
machinery  and  power  branch  of  the  textile  industry. 

Mr.  R.  S.  Wadie,  who  has  been  gazjtted  as  Second  Lieutenant 
in  the  10th  Batt.  King's  Own  Lancaster  Regiment,  lis  the  son  of 
Mr.  W.  S.  Wadie,  elertrical  engineer,  of  Chiswick,  W. 

Mr.  J.  H.  Davie.i  (late  of  the  Salford  and  Greenock  Corporation 
electricity  department),  who  has  been  engaged  erecting  the  electrical 
plant  at  Messrs.  .T.  Levinstein  .^-  Co.'s  Crumppall  Vale  Works, 
nr.  Manchfster,  has  been  appointed  eleotrioian-in-jharge  at  the  above 
works,  and  commences  his  duties  on  May  1 0th. 

OI)ituary. — The  Mominri  Post  states  that  the  death  is 
announced  of  M.  Hermann  Jent,  managing  director  of  the 
Agence  Telegraphique  Suisse  since  1902. 


NEW    COMPANIES    REGISTERED. 


Electrical  Wholesalers'  Federation,   Ltd.  (140,094).— This 

company  \v.-is  rc^isrcred  on  April  27th  as  a  comp.Tny  liniitcd  by  gu.irantcc,  not 
having  a  share  capital.  Tor  the  purpose  ol  registration,  Ihc  number  of  members 
is. declared  not  to  exceed  100,  but  the  committee  ni.ny  register  nn  increase.  . 
Each  member  Is  liable  for  not  more  than  five  guineas  in  the  event  of  winding- 
up.  The  objects  are  :  to  promote  and  protect  the  interests  of  wholesale  dealers 
i'l  and  factors  and  suppliers  of  electrical  goods  and  appliances,  to  promote  the 
"onsideratiojl  and  discussion  of  all  questions  aflecting  the  wholesale  electrical 
trades,  to  procure,  circulate  and  supply  information  (including  status  informa- 
tion) to  obtain  the.  most  favourable  terms  and  rates  from  manufacturers  of 
goods  and  from  railway  rnd  shipping  companies  and  other  carriers,  to 
encourage  the  settlement  of  disputes  by  arbitration,  to  act  as  or  nominate 
arbitrators  and  umpires,  to  promote  displays  of  electrical  goods,  machinery, 
appliances  and  fittings,  and  drawings  of  the  same,  at  national  and  inter- 
national exhibitions,  and  generally  to  watch  over  and  protect  the   interests  of 


pei  sons  engaged  in  selling  electrical  goods  and  appliances.  The  subscribers 
are:— M.  Beales,  12.  Norfolk  Street.  W.C..  engineer;  F.  Poolev.  25,  Victoria 
.Street.  b.W.,  engineer;  R.  W.  Smith.  1.  Felix  Street,  S.E.,  engineer:  F.  S. 
Smith,  12,  Norfolk  Street,  W.C.  engineer;  A.  G.  Beaver,  118-120,  Charing 
I  ross  Road,  W.C.  electrical  engineer;  P.  L.  Davics.  1-3,  Stanlev  Street, 
Liverpool,  electrical  engineer;  G.  O.  Donovan.  47,  Cornwall  Street, 'Birming- 
h.Tin.  electrical  engineer.  All.  persons,  firms,  or  companies  who  are  bona-fije 
wholesale  dealers  in  or  factors  or  suppliers  of  electrical  goods  and  appliances 
.•ire  eligible  as  members.  The  management  is  vested  in  a  committee  of  not 
less  than  seven  or  more  than  twelve  memb-rs.  The  first  members  are  to 
be  appointed  by  the  subscribers,  who  thcmsM'es  constitute  a  provisional  com- 
mittee. Manager,  F.  S.  Smith.  Regis'trco  office  :  Amherlev  House,  Norfolk 
.Slieet,    Strand.    W.(.:. 

Ferguson,  Pailin  and  Co.,  Ltd.  (140,1.50).— This  company 

vv.is  registered  on  May  1st  with  a  capital  o(  £.10,000  in  j:i  shares,  to  carry 
on  the  business  of  electrical,  mechanical,  hydraulic  and  general  .sanitary,  gas 
and  water  engineers,  switchboard  and  cabling  makers,  manufacturers  of 
marliinery  and  apparatus  of  all  kinds,  etc.  The  subscribers  (with  one  share 
f.ach)  arc:  S.  Ferguson.  7.  Broadway  North.  Fairfield.  Manchester,  electrical 
engineer;  J.  I'ailin.  Glengarry.  Queen's  Road.  Hazel  Grove,  Chcs..  buver  and 
director.  l*n\afe  company.  The  number  of  directors  is  not  to  be  leis  than 
three  or  more  than  six;  the  first  are  S.  Ferguson  (permanent).  J.  Pailin,  G. 
I'ailin,  J.  \V.  Pailin,  A.,  Pailin.  and  G..  Pailin,  jun.  Qualification,  500  shares. 
Remuneration.  £S0  e^ch  per  annum.  Solicitor:  R.  A.  Edgar,  20,  Booth 
Street,   Manchester. 


CITY    NOTES. 


Houses 

Units 

Gross 

Net 

connected. 

sold. 

revenue. 

revenue. 

G.3S3 

10,.566.038 

£ir,l.i>05 

£;n5.597 

.     7.030 

12,043.398 

£173.907 

£:iio.if>8 

7.597 

14.070,927 

;£:i88,676 

£,"127.092 

8,180 

15,387,471 

£.■202.455 

;tl40,C09 

Calcutta  Electric  Snpply  Cori>oration,  Ltd. 

The  directors'  report  for  the  year  1014  shows  that  1.5,.387,471 
units  were  sold,  cotupared  with  14,070,927  units  in  1913.  The 
number  of  houses  connected  at  December  31st  last  was  8,180, 
an  increase  of  583. 

V,ar. 

1911  

1912  

1913  

191-1  

f-.xchange   is  calculated  at  Is.   4d.   per  Rupee. 

The  profits  for  the  year  1914  amount  to  ^140,610,  which, 
with  the  balance  brought  forward  from  1913  and  interest 
m-eived  on  money  at  deposit,  makes  £148,141.  MUr  deduct- 
ing the  interim  dividend  of  3i  per  ct^nt.,  actual,  paid  on  the 
ordinary  shares  in  November,  1914 ;  the  dividends  paid  and 
aceiiied  on  the  preference  shares,  and  the  other  items  set  out 
in  the  net  revenue  account,  there  remains  i;i0-2,476.  £.52,000 
is  to  be  placed  to  the  credit  of  the  depreciation  .ind  renewals 
account;  £10,000  added  to  reserve  fund;  and  a  final  dividend 
is  tf>  be  paid  on  the  ordinary  shares,  for  the  second  half-year, 
at  the  rat«  of  oi  per  cent.,  actual,  making  9  per  cent,  for  the 
year,  leaving  £n,48'2  to  be  carried  forward,  after  providing 
for  the  directors'  extra  remuneration  of  £-J,500,  and  a  honiw 
of  £1,406,  payable  to  the  staff  in  India.  The  i-e-serve  for  depre- 
ciation and  renewals  will  thus  be  increased  to  £188.629  and 
the  reserve  fund,  with  the  addition  of  .£2.011  from  dividends 
on  investments,  will  stand  at  £109,974.  The  expenditure  on 
capital  account  last  year  aimiunted  to  £61,443,  making  the 
total  £1,270,145.  The  demand  for  electrical  energy  continues 
to  increase  and  the  directors  have,  since  the  31st  December, 
1914,  found  it  necessary  to  issue  additional  capital. 
Statement  of  EtECTRiciTv  Gener.itkd,  Sold,  etc. 
Total    generated    in    Kw.-hours        ..  .     22.109,714 

Kw. -hours    sold — Public    lamps  424.4-4.S 

By  special  contract  700.77tl 

By  meter  for  lightini;  4,11.t.4S4 

IJv  meter  for  power  10.140.7tir» 

Tital  sold         ...  i:...iS7.471 

L'sed   on    works  .,  .',.097..S99 

Not    accounted    for       ...  1.624. fi44 

.Accounted    for     2ll.4S.-..n70 

Kw.   connected    for  public   I.hm,.-  _    113.3 

Max.    supply  demanded  5,525  KW. 

.\nnu;il  meeting:  May  13th. 


Cuba  Suliuiarine  'l'elc»Tai)li  Cu,.  Ltd. 

Thf.  annual  meeting  was  hold  on  We<lnesday  at  the  offices,  ofi. 
Okl  Broad  Strcft,  E.C-.  Mr.  (!i;orok  Kr.iTH,  who  proi^idecl, 
.•said  it  was  very  satisfact<iry  to  ncite  th:it  during  the  i>a.st 
twelve  months  the  company  had  managed  to  hold  its  ix>sition. 
There  wa.s  a  drop  in  the  receipts  for  the  fiist  six  months  as 
i(  inpared  with  the  previous  year,  although  the  last  six  months 
were  an  imiirovcnient  on  the  preceding  year's  tniding.  Tliere 
had  been  a  large  increii.se  in  their  cxiienditure  in  connection 
with  the  West  Indies  Station,  in  conset]iience  of  the  demand 
for  overtime  wages  paid  to  tl\o  stiiff.  The  cable  repairs  in 
sl:allow  water  showed  a  considei;ible  increase  over  last  year, 
iind  thoy  had  ;il,*i  h;id  the  expenses  of  a  new  building  to 
ropliice  their  old  one  which  was  destroyed  at  Cieufuegos.  The 
total  expenditure  had  amount<xl  to  £16,702.  as  against  which 
the  total  rec<Mptfi  were  £3S.245.  leaving  a  balance  of  £21,542, 
to  which  had  to  be  added  £7.819  from  last  year,  making  a 
total  of  £29.391  to  be  dealt  with.  £3.000  had  been  pl.iced  to 
the  reserve  against  loss  on  investments.  £2..5O0  to  the  pension 
fiind,  and  £2,000  added  to  the  general  reserve  fund,  which 
now  stoixl  at  £100.(XX).  Tlie  diroclors  now  declarod  ;i  further 
dividend  of  5  pcv  tvnt.  on  tlie  preference  shares,  bringing  it  up 
to  10  per  cent,  less  income  tax,  and  5  per  cent,  on  the  ordinary 
shares,  free  of  income  tax;  this,  he  regrettivl.  w.is  rather 
lo«er  than  their  usual  ilividend.  He  thought,  in  view  of  the 
increased  rate,  it  would  jx-rhaps  be  tidvisabie  in  the  future  to 
let  the  shareholders  pay  their  own  income  tax,  and  make  an 
increase  in  the  divith^jad  accordingly.  I'Tiis  matter,  however, 
was  under  consideration.  The  main  cables,  continued  the 
Chairman,  were  all  working  well.  The  cable  running  from 
Santiago  to  Cape  Cruz,  which  vras  broken  by  an  earthquake. 
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was  now  bein;:  repaired  and  the  exiieusae  of  that  woidd  conic 
into  the  current  year's  accounts.  TratJic  over  the  company  V 
cables  had  been  well  maintained,  and  he  thought  they  would 
look  forward  to  a  good  year. 

Mr.  Dryzell  seconded  the  motion,  which  was  carried  unani- 
mously. 

Tlie  Ch.airman  reported  that  they  had  received  a  letter  from 
the  British  Red  Cross  Society,  and  he  asked  their  permission 
to  contribute  100  guineas  to  that  worthy  cause.  The  motion 
was  seconded  and  carried. 


Stratford-oii-.ivou  Elpctricity  Co..  Ltd. 

The  directors  report  that  although  there  has  been  a  consider- 
able accession  of  consumers  during  lOlt,  the  revenue  for  the 
latter  half  shows  a  slight  decline,  owing  partly  to  general 
economy  in  lighting  and  partly  to  the  closing  of  one  of  the 
picture  houses  where  a  considerable  amount  of  current  was 
taken  during  the  corresponding  period  of  the  previous  year. 
The  expenditure  was  higher  principally  in  consequence  of  a 
general  rise  in  all  the  requirements  of  the  company.  The 
directors  might  have  recommended  a  small  dividend,  but  con- 
Rider  it  desirable,  in  face  of  the  present  outlook,  to  strengthen 
the  reserve  and  slightly  increase  the  amount  to  be  carried 
forward,  .^fter  writing  off  f'200  to  reserve  and  depreciation 
account  and  building  sinking  fund,  making  it  f80'2.  the  avail- 
able balance  is  £189.  Direct<jrs'  fees  absorb  £.50,  and  £139  is 
to  be  carried  forward.  1912.         ioi3.         1914. 

Units    generated          193.47!!  190,583  2111,835 

Units  soid          131,777  143."ns  142.790 

Ligliting       79,940  7R,044  74,451 

Power           40.R95  ,'i5,317  5fi.370 

Heating        10,9R4  10,447  ll,9H9 

Used   nn    wurks 4K,0n0  3(j,S74  21,114 

Unaccounted   for 12,li«l  10.000  46,921 

Sep.  lamps  connected           12.I.".0  15.8.53  16,3.52 

Ma.\iniuni  load  in  KW 120  100  90 

Average   price   obtained         3.:)l).l.  3.37.1.  3.2B.I. 


British  Tlioinson-Houston  Co.,  Ltd. 

The  directors,  in  their  report  for  1014.  state  that  prinr  to  the 
outbreak  of  the  war  the  company  was  making  excellent  pro- 
gress in  all  its  departments,  but  its  business  was  seriously 
disturbed  in  many  directions  in  .August  and  September  last. 
la  a  comparatively  short  time  satisfact<iry  re-adjustments 
were  made  to  cope  with  the  new  conditions  with  the  idea  of 
doing  as  much  work  as  possible  to  fill  orders  to  meet,  directly 
or  indirectly,  the,  requirements  of  the  (iovernment.  and  at 
the  same  time  carry  out  so  far  as  reasonably  possible  obliga- 
tions to  other  customers.  Over  l.iXiO  employes  have  joined 
the  Colours,  being  a  large  percentage  of  those  eligible  for 
military  service.  The  loss  of  this  number  of  employes,  and 
the  diliiculty  found  in  filhng  their  places,  even  partially,  has 
been  a  source  of  considerable  embarrassment,  but  those  w'ho 
have  remained  have  loyally  supported  the  efforts  of  the 
management  in  all  directions.  For  months  past  the  company 
has  been  manufacturing  munitions  of  war  at  its  various  fac- 
tories, and  has  bought  a  large  number  of  machine  tools  for 
this  purpose.  It  ia  particularly  gratifying  to  note  that  not- 
withstanding the  disturbed  financial  conditions,  collections 
were  excellent  dming  the  whole  of  1914 ;  practically  no  cus- 
tomers availed  themselves  of  the  privileges  afforde<l  by  the 
Moratorium,  and  losses  from  bad  debts  were  so  small  as  to  be 
inappreciable.  This  conditions  of  affairs  under  the  circum- 
stances was  remarkable,  and  indicated  the  strong  financial 
condition  of  the  country. 

The  buildings  and  machineiy  of  the  company  had  lieen 
maintained  in  first-clasa  condition  during  the  year,  ami  all 
buildings  under  construction  and  authorise<l  at  the  date  of 
the  last  annual  report  had  been  completed  and  were  now  in 
use. 

At  the  end  of  December,  due  to  the  number  of   employes 
joining   the    Colour's  who  were  familiar   with   the    .^itoc-ks   (if 
finished  apparatus  and  work  in  pi'ogress.  it  was  physically  im- 
possible, within  a  reasonable  time,  to  take  an  actual  inventniv 
of  the  Faigby  lyfain  Factory,  so  that  in  making  up  the  accounl-; 
for  the  vear  the  directors  have   relied  upon  the  book  figures 
and.   although    in   the  past  years  thp   inventory  figures   have 
shown  a  considerable  increase  over  the  book  figures,  and  the 
directors  have  reason  to  believe  the  percentage  of   increase 
would  have  been  equalled,  if  not  exceeded,  for  the  year  1914. 
they  have  taken  no  profit  on  this  account,  but  have  allowed 
the  book  figures  to  stand.    In  the  Lamp  Factory  at  Kugby.  in 
the  factories  at  Coventry  and  Willesden,   and  in  all   branch 
offices,  a  complete  inventory  has  been  taken  in  the  usual  way. 
The  profits  for    the  year,   after  deducting   all  expenses  and 
charges   other   than   interest    on    debentures   and    loans,    are 
£130.868,    plus    £12,944   brought   forward,   making   £143,812. 
The  amount  paid  for  interest  on  debentures  and  loans  during 
the  year  was  £.56,705.  leaving  a.  net  profit  of  £87,107.     Of  this 
amount   the   directors  have  thought  best  to   appropriate  for 
depreciations   £73,309.   so   as   to  still   further  strengthen   the 
company's  position,  and  carry  forward  £13,798  to  new  account. 
Heretofore  the  first  two  items  on  the  credit  side  of  the  com- 
pany's   balance    sheet    have    been    "goodwill,    patents^    and 
licences."  and  "  investment  in  Patent  Owning  Companv."   Tlie 
second  it^m  ia  of  substantially  the  same  character  as  the  first, 
and  as  the  company  owns  all  the  shares  in  the  "  Patent  Own- 
ing Company,"  the  directors  have  decided  to  consolidate  these 
items,  and  hereafter  they  will  iointly  appear  under  the  first 
title  onlv.    Under  the  terms  of  the  Trust  Deed  securing  the 
issue  of  the  company's  debentures,  the  Company  has  this  year 


to  pay  to  the  trustees  the  sum  of  £4,452  to  be  applied  by  them 
in  redeeming  debentures  at  105  per  cent,  by  drawings.  Since 
the  closing  of  the  books  debentures  of  the  par  value  of  £4,340 
have  been  reiieemed,  making  the  total  par  value  of  debentures 
retired  to  date.  £30,025,  and  leaving  a  net  amount  outstanding 
at  the  date  of  this  report  of  £181,975.  The  amount  outstand- 
ing at  the  31st  December,  1914,  was  £186,215.  The  directors 
have  followed  their  usual  practice  in  making  reserves  to  cover 
risks  in  connection  with  bad  debts,  and  other  contingencies. 
In  addition  to  the  amount  shown  in  the  profit  and  loss  account, 
the  directors  have  applied  the  reserve  heretofore  made,  in 
writing  down  the  debentures  and  shares  held  by  the  company, 
to  the  value  now  shown.  During  the  year  Mr.  F.  Praser, 
secretary  to  the  company,  was  appointed  a  director  to  fill  an 
existing  vacancy. 
.\iinual  meeting.  May  12tli. 


Eastern  relen'iaph  Co.,  Ltd. 

The  directors  report  that  for  1914  the  revenue  amounted  to 
£1,645,7411,  from  which  is  detlucted  £621,866  for  the  ordinary 
expenses,  and  £164, .583  for  expenditure  relating  to  mainten- 
ance of  cables,  sundry  differences  in  exchange,  income  tax 
payable  abroad,  and  interest  on  temporary  loans,  leaving 
£859,293,  plus  £25,687  brought  forward,  making  a  total  avail- 
able balance  of  £884,979.  After  providing  for  income  tax  pay- 
able in  England,  interest  on  mortgage  debenture  .stock,  and 
dividends  on  the  preference  stock,  which  in  all  absorb  £177.2.37, 
there  remains  £707,742,  out  of  which  the  directors  have  placed 
£:^90,000  to  the  general  reserve  fund,  £5,(KX)  to  the  insurance 
of  gtxKls  in  transit  fund,  and  have  paid  three  interim  divi- 
dends of  IJ  per  cent.  ea<'h  on  the  ordinary  stock,  aggregating 
£l.50,0(;iO,  A  final  dividend  on  the  ordinary  stock  of  IJ  per 
cent,  is  recommended  and  a  bonus  of  2  per  cent.,  amounting 
together  to  £l;30,0<)O,  bnth  payable  on  May  12th,  free  (<(  income 
tax,  and  making,  with  the  three  previous  payments  on  account. 
;i  total  distribution  of  7  jier  cent,  for  the  year.  It  is  proposed 
to  carry  forward  £32.742.  The  general  reserve  fund  has  been 
charged  with  £273,973  in  resfiect  of  new  cables  and  other 
special  expenditure,  and  after  crediting  the  £390.(KI0  referred 
to  above,  the  net  addition  to  the  fund  for  the  year  is  £116,0_27. 
.Annual  meeting  :  Mav  12th. 


Dudley,  Stoui'bridjie  and  District   Electrie  Traction 
Co..  Ltd. 

The  annual  meeting  wa.s  held  on  Monday  at  the  offices  of  the 
Electrical  Federation.  Kingsway.  Mr.  S.  R.  BLnNDSTONE 
(chairman)  presided,  and  on  his  formal  motion  the  report  was 
a<lopted.  This  statement  shows  that  the  total  revenue  for  1914 
was  £50,780,  compared  with  £.52,843  for  the  preceding  year. 
AHer  payment  of  all  exitenses  properly  chargeable  to  revenue, 
interest  on  debenture  stock,  and  placing  £2, .500  to  the  renew-als 
fund,  there  was  a  surplus,  including  £75  brought  forward,  of 
£7,351.  After  putting  to  reserve  £500,  paying  a  dividend  of 
5  per  cent,  on  the  preference  shares  requiring  £5,000,  and  a 
dividend  on  the  ordinary  shares  at  1  per  cent,  requiring 
£1.<X)0.  £.951  is  to  be  carried  forward.  The  company  has  con- 
tinued to  benefit  during  the  past  year  from  the  operation  of 
its  tramways  as  part  of  the  system  worked  by  the  Birming- 
ham and  Midland  Tramways  Joint  Committee,  and  the 
arrangement  has,  therefore,  been  continued. 


Wolverhampton  District  Electric  Tramways,  Ltd. 

Mr.  S.  R.  Bh  ndstonk  (Chairinan)  presidcil  mi  Mmiday  at  the 
offices  of  the  Electrical  Federation.  Kinysway,  over  the  annual 
meeting.  The  proceedings  were  purely  formal,  and  on  the 
niotion  of  the  Chairman  the  report  was  adopted.  This  state- 
ment showed  that  during  1914  the  total  revenue  was  £28.?>.59. 
.\fter  deducting  all  expen.ses  chargeable  to  revenue,  including 
debenture  interest,  repairs  and  maintenance,  and  providing 
£'.',(XI0  for  the  renewals,  there  remained  a  profit  of  £2,350. 
|ilus  £1.34  brought  forward,  .\fter  placing  to  reserve  £500  and 
jiaying  a  dividend  on  ordinary  .shares  at  the  rate  of  1  per  cent, 
per  annum.  £386  is  carried  forward.  ITie  arrangement  with 
th  >  other  companies  operating  tramways  in  the  district  for 
joint  working  under  the  management  of  the  Birmingham  and 
Miilland  Tramways  .loint  Committee  has  proved  satisfactory, 
and  has  been  renewed. 


West  African  Telejfraph  Co.,  Ltd. 

The  revenue  for  1914  amounted  to  £-55, .523,  from  which  is 
deducted  £17.6-33  for  the  ordinary  expenses,  and  £8.536  for 
expenditure  relating  to  maintenance  of  cables,  sundn'  dift'er- 
ences  in  exchange,  and  income  tax  abroad,  leaving  a  balance 
of  £29..354.  plus  .£66  brought  forward,  makinc  a  total  avail- 
able balance  of  £29,420.  £543  has  been  provided  for  income 
tax,  £19,000  has  been  transferred  to  general  reserve  fund, 
and  an  interim  dividend  of  2  per  cent,  (free  of  income  tax), 
absorbing  £4,622,  was  paid  on  December  1st  last.  The  directors 
now  reeommend  a  final  dividend  of  3  per  cent,  (free  of  income 
tax),  payable  on  and  after  May  13th.  makinc.  with  the  interim 
distribution.  4  per  cent,  for  the  year.  £633  boins  earned  for- 
ward. Sir  Albert  .T,  Leppoc  Cappel,  K.C.I.E..  has  been 
appointed  to  a  seat  on  the  board,  in  the  place  of  the  late  Mr. 
Robert  Kaye  Gray. 
Annua!  meeting  :  May  12th. 
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Johnson  &  Phillips,  Ltd. 

Mr.  Robert  W.  Blackwell  presided  on  Thursday  last  week 
over  the  annual  general  meeting,  held  at  Winchester  House, 
E.G.  He  said  that  the  accounts  showed  a  continued  improve- 
ment. The  1914  trading  profit,  after  the  provision  of  ji7,5'29 
for  maintenance  of  buildings  and  plant,  stood  at  d£37,119; 
i'3,944  better  than  in  1913.  He  could  repeat  what  he  said  at 
previous  meetings — that  the  business  was  improving  steadily  in 
extent  and  value  and  would,  in  his  humble  opinion,  continue  to 
so  improve.  Tlie  balance  sheet  demonstrated  that  the  company 
occupied  a  sound  and  strong  financial  position.  They  had  a 
large  amount  of  work  in  progress.  The  stock-in-trade  had 
been  taken  on  safe  and  conservative  lines.  Every  depart- 
ment of  the  business  showed  a  profit  on  the  year's  working. 
On  December  31st,  1914,  sundry  creditors  and  bills  stood  at 
d6UHI,(Jti3.  against  which  thev  had  sundry  debtors  amounting 
to  i'119..518,  as  against  ±'94'.311  and  £1(17,8.5.5  respectively  at 
the  end  of  1913.  The  stock-in-trade  and  work  in  progress 
represented  £1-54.9SS ;  £4,558  le.«s  than  the  similar  figure  in 
lill.'i.  Investments  amounted  to  :£2,3(i8 — patents,  lic.-nces, 
etc.,  to  ,£1(I..3(KI— and  cash  in  hand  ±']5,.509.  During  1914  they 
spent  ou  additions  ti:)  buildings  and  plant  ±'16,9.33  and  set 
aside  for  d-epreciation  ±8,tK.)0.  M  the  date  of  the  balance 
sheet,  the  original  issue  of  first  debentures  had  been  decreased 
fiom  fl75jlfn.l  to  £118.136.  The  board  recommended  the  pay- 
ment of  a  dividend  at  the  rate  of  5  per  cent,  per  annum  on 
the  175,000  ordinary  £1  shares.  That  dividend  would  take  up 
£8,750,  and  would  leave  to  be  carried  forward  £15,545.  The 
iioard  did  not  consider  that  it  would  be  justifiable  to  declare 
a  larger  dividend  under  existing  conditions.  It  was  unneces- 
.sary  for  him  to  point  out  how  all-important  it  w!)s  to  preserve 
a  strong  financial  position  at  this  juncture.  He  looked  for- 
ward to  the  future  of  Johnson  &  Phillips  with  every  confi- 
dence. Its  manufacturing  plant  was  well  maintained  and  had 
been  vastly  improved  during  the  past  few  years.  Its  shops 
had  been,  and  were,  well  employed,  and  be  could  see  no  reason 
why  its  turnover  and  profits  should  not  increase  steadily, 
esi>ecially  when  happier  times  came  to  the  country  at  large. 

Mr.  T.  Dence  seconde<l  the  motion. 

The  Chairman,  in  reply  to  questions,  said  he  did  not  think 
the  company  had  made  investments  in  plant  with  a  view 
solely  to  war  business,  and  therefore,  he  did  not  think  at  the 
end  of  the  war  they  would  be  in  posse.ssion  of  any  machinery 
of  doubtful  value.  They  had  made  some  additions  and  altera- 
tions and  done  what  was  necessary  to  meet  the  demands  of 
the  Government,  but  he  was  not  aware  of  anything  in  the 
factory  which  would  depreciate  in  value  should  the  war  stop 
to-morrow.  Such  new  machinery  as  they  had  put  in  was 
being  us<h1  partially  for  Government  and  partially  for  private, 
cciutracts  and  was"  on  the  lines  of  the  proper  expansion  of 
their  business.  The  war  had  not  benefited  them,  as  the 
auiount  of  work  which  they  had  oflered  them  prior  to  the 
outbreak  of  hastilities  w-ould  have  put  as  great  a  demand  upon 
the  plant  and  would  have  resulted  in  practically  as  large  a 
profit  as  anything  they  might  look  forward  to  obtaining  from 
war  business.  In  no  sense  did  the  prosperity  of  the  company 
depend  upon  the  continuance  of  the  war — in  fact  they  would 
like  to  see  it  over  as  speedily  as  possible. 

The  report  was  adopted. 


Indo-European  Tele|?raph  Co..  Ltd. 

Mr.  J.  Herbert  Tkitton  presided  on  April  'i9tli  at  the  offices, 
18,  Old  Broad  Street,  E.G.,  over  the  annual  meeting.  He 
.said  that  the  outbreak  of  war  had  an  immediate  effect  \ipou 
all  t<degrapliic  communications,  especially  those  connecting 
Germany  with  the  .\llied  eiuintrics.  The  Indo  route  to  ln<lia 
and  beyond  was  totally  interrupted  in  GiTuiany  on  July  31st 
without  notice  and  before  the  d<'claration  of  war.  Later  the 
cable  connecting  ( idcssa  with  Constantinople  was  disc(uinected 
at  both  ends.  The.se  interruptions  had  necessarily  curtaile<l 
the  u.sefulness  of  the  company's  system,  restricting  the  work- 
ing to  the  transmission  of  traffic  between  Russia  and  pla<-es 
ea.st  of  that  country.  It  might  have  cau.sed  the  shareholders 
some  surprise  to  see  that  the  company's  revenue  had  nut 
diminishe<l,  althoii;;h  their  route  had  been  int<-rriiiiteil  since 
July  31st,  but  some  of  tliem  nught  reiueUibiu'  that  in  the  early 
days  the  company  entered  into  reciprocal  working  arrange- 
irents  with  the  Eastern  and  .\s.s(H-iated  Telegraph  Companies. 
The.se  arrangements  provided  for  the  maintenaiu-e  of  revenue 
of  the  different  parties  to  the  agreeuunits  for  a  s|x>cific  period 
despite  the  fact  that  the  rt'vemie  <-ontributed  by  one  of  those 
parties  might  be  reduced  or  entirely  .stopptMl.  They  had  at 
times  heard  complaints  made  of  such  mutual  working  arrangi'- 
rnerits,  but  the  positrcui  of  the  eom[iari>  might  have  been 
.Serious  had  no  sirch  an'angenuMits  been  entered  into,  and  they 
thought  their  value  had  been  amply  demonstrated  in  this 
ease— indeed  they  had  pi'oved  a  necessar'y  safeguard.  Tliey 
luid  already  apprda<'lied  the  British  (ioviunment  on  the  sub- 
jei-t  <if  the  future  of  the  company,  and  had  received  ah  assur- 
ance from  the  (iovernment  that  fa<ilities  would  be  given  to 
the  company  for  the  re-establishment  of  tlie  Indo  route.  He 
did  not  propose  to  go  further  into  the  question  of  the  route 
that  would  eventually  be  decided  upon  by  the  company,  and 
must  ask  the  shareholders  to  be  satisfied  with  the  statement 
that  the  matter  was  receiving  the  serious  attention  of  the 
directors  and  that  steps  were  being  taken  to  ensure  the  con- 


tinuity of  the  company's  communications.  The  company's 
lines  in  Russia  had  been  placed  entirely  at  the  disposal  of  the 
Russian  Government,  and  they  were  glad  to  know  that  the 
Russian  military  authorities  were  making  very  considerable 
use  of  them.  The  company's  line  passed  through  a  part,  a 
considerable  part,  of  the  area  where  constant  fighting  was 
taking  place  and  through  the  town  of  Warsaw.  Since  the 
war  began,  the  London  staff  had  been  employed  by  the 
Ea.stern  Co.  in  London.  That  company  had  suffered  from 
severe  pressure  owing,  amongst  other  causes,  to  the  fact  that 
the  Indian  and  Trans-Indian  traffic  had  been  canned  by  their 
cables,  and  they  were  glad  to  as.sist  them  by  the  loan  of  their 
experienced  operators.  It  w'as  satisfactoiy  to  learn  from  Sir 
John  Pender,  the  managing  director  of  the  Eastern  Telegraph 
Co.,  that  they  had  rendered  valuable  services.  The  directors 
had  voted  £2.50  to  the  Prince  of  Wales's  Fund  as  a  first  contri- 
bution. They  had  also  made  a  contribution  to  the  Red  Cross 
organisation  inaugurated  by  the  Director-General  of  Tele- 
graphs at  Petrograd  in  connection  with  his  department,  and 
had  received  a  graceful  letter  of  acknowledgment  from  the 
Director-General,  llie  war.  of  cour.se,  put  a  stop  to  practically 
all  their  wii'eless  experimenting,  and  their  large  .station  iii 
Prance  was  taken  over  by  the  French  Government,  whilst 
their  small  station  in  this  country  was  taken  over  by  their 
own  Government.  The  directors  pVoixised  to  set  aside  £10,000 
towards  wireless  and  other  technical  development.  They  were 
hoping  to  make  experiments  in  the  cour.se  of  a  few  "weeks 
with  a  w^ireless  transmitting  set  of  comparatively  small  power 
coupled  with  reception  by  an  improved  Orling  wireless  relay, 
and  they  had  everv'  reason  to  believe  that  the  experiments 
would  give  satisfactory  results.  The  restoration  of  the  com- 
pany's route  might  very  likely  necessitate  some  experimental 
work,  and  the  directors  thought  it  prudent  to  set  aside  the 
sum  mentioned  in  the  rejwrt  to  meet  the  expenditure  that 
would  be  incurred  in  making  such  experiments  and  assuring 
their  position.  The  directors  had  decided  that  £-25,000  be 
set  aside  towards  possible  downward  fluctuations  in  the  invest- 
ments. .Although  the  Government  had  fixed  minimum  prices 
it  must  not  be  assumed  that  tho.se  prices  were  effective  or 
would  hold  when  the  minimum  had  been  taken  oft'.  In  this 
they  were  making  what  might  prove  to  be  an  over-provision, 
but  in  this  ca.se  the  company's  reserves  would  have  been 
strengthened.  The  financial  side  of  the  report  called  for  little 
comment.  The  revenue  for  1914  amounted  to  £189.3.S3.  show- 
ing an  increase  of  £16,851,  and  the  net  result  .showe<l  a  balance 
carried  to  profit  and  loss  of  £100,988.  Tliis  was  the  first 
occasion  in  the  history  of  the  company  np<in  which  their  net 
revenue  had  reached  £100.(X)0.  The  ex])enses  were  .£88,39,5. 
as  compared  with  .£91,441  for  1913.  The  decrea.se  was  accounted 
for  by  the  interruption  of  their  communications,  certain  items 
of  expenditure  having  been  lessened  owing  to  this  fact.  The 
carry-forward  this  year  was  £'20, .502.  as  against  £6.4tll  last 
year.  The  directors  were  of  opinion  that  a  larger  cari-y-forwar<i 
was  desirable  at  the  present  time.  The  principal,  if  not  the 
only,  item  of  interest  in  the  lialance  sheet  was  the  entry  of 
£.56,(XiO  war  loan,  for  which  they  were  glad  to  he  able  to 
sub.scribe.  The  resolution  ameniling  .Vrtide  90  of  the  .Articles 
of  Association,  recommended  for  acceptance,  was  rendered 
necessary  by  the  exclusion  of  the  non-Government  German 
director  from  the  directorate. 

Sir  W.  B.  Brooke  secon<le<l  the  motion  and  it  was  carried. 

In  reply  to  a  shareholder,  the  Chaihman  said  the  company 
were  giving  full  pay  to  tlio.se  of  their  staff  who  were  serving 
with   the  Colours. 


Weston-snper-Mare  and  IH.strict  Eh't'trii- 
Supply  Co.,  Ltd, 

I'nr:  annual  uii'eting  was  held  on  .April  '29th,  at  l''.le<trieal 
Kederatiim  Offices.  Kingsway.  W.C.  Mr.  Gi;o.  J.  SoMEKVll.l.K, 
who  preside<l.  i<Mii.irke<l  that  in  the  electricity  supply  .section 
they  had  had  an  increase  in  iiuvuiie,  in  spite  of  their  linving 
supplied  less  current  to  tiie  traction  .stH'tioii.  Owing  to  the 
war  that  .section  of  the  business  ha<l  not  been  so  remunera- 
tive as  in  the  previous  .\ear,  but  that  was  u  cause  quite  outride 
their  contrnl. 

Mr.  C.  Ci.  TeoeTMKIEU  Seccuidiil  the  adoption  of  the  reiHiit, 
and  it  was  carried. 

The  report  showe<l  that  the  total  capital  expenditure  at 
December  31st  last  amounted  to  £132.278.  The  aivounts  for 
the  year  showed  a  credit  balance  of  £-5.274  from  ehn'tricity 
supply,  £3.887  from  traction,  ami  £9<t  finm  sundry  receipts, 
making  £9.251.  Deducting  a<lministration  and  general  ex- 
pen.ses  £1.672.  debi'iituie  and  otiii'r  interest  £2.222.  and 
jilacing  £I.(KK(  to  renewals  account,  there  is  a  balance  of 
,£4,3.56.  plus  £4(13  brnught  forward.  There  is  t^>  be  jdaced  to 
reserve  .£5(KI,  a  diviilend  on  the  6  per  cent,  preference  shares 
abs(ubs  .£2.4(KI.  a  dividend  at  the  rate  of  3  per  cent,  on  the 
ordinary  shares  requires  £1.050,  and  £809  is  to  he  carried 
f(,rward.  The  installations  corinecte<l  to  the  mains  at  TVeeiii- 
ber  31st,  1914  (excluiling  the  traction  .section)  lepivst^nti-*!  the 
equivalent  of  40,489  lamps  <if  S  c.l'.,  an  increase  <<(  3,364.  The 
number  of  <iuisuriiers  during  the  year  increased  from  505  to 
.597.  The  t<>tal  revenue  advance*!  Iiy  £46(1.  and  the  expen.ses 
by  £328,  the  net  result  being  an  improvement  of  £132.  The 
gross  receipts  from  the  traction  section  were  £7,091,  a  decrease 
of  £1,646.  due  to  the  war.  The  expenses  amounted  tn  £3.204, 
leaving  £3,887,  a  decrease  of  £1,377  compared  with  1913. 
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Oriental  Telephone  and  Electric  Co.,  Ltd. 

Mr.  H.  Johnstone  Gkewinq  presided  over  the  annual  meet- 
ing;, held  on  April  28th,  at  the  Great  Eastern  Hotel,  E.G.  He 
tiret  alluded  to  the  recent  death  of  Mr.  B.  St.  John  Akers,  who 
was  the  oldest  shareholder  in  the  company  and  served  on  the 
board  for  over  30  years.  The  vacancy  had  been  tilled  by.  the 
election  to  the  board  of  Mr.  Ness.  As  t-o  the  addition  of  other 
directors  to  the  board,  it  was  suggested  that  two  be  left  in 
abeyance  for  the  moment,  because,  as  the  shareholders  had 
been  advised  by  various  circulars,  proposals  would  be  made 
as  early  as  possible,  some  of  which  efl'ected  a  possible  re- 
arrangement of  the  board.  As  to  the  accounts,  in  spite  of  the 
great  events  w-hich  had  taken  place  since  they  last  met,  the 
progress  of  their  branches  had  been  maintained.  It  would 
be  idle  to  pretend  that  the  M-ar  had  not  affected  them,  as 
it  had  everybody  else,  but  they  had  not  been  affected  to  the 
extent  that  many  undertakings  had.  At  the  beginning  of 
August  there  was  a  slump  everywhere,  but  as  soon  as  the  fir.st 
shwk  had  passed,  things  recovered,  and  he  was  glad  to  say 
tliere  was  an  increase  in  all  their  branches,  although  not  so 
great  as  they  might  have  hoped  for  in  normal  times.  In  the 
case  of  the  China  Co.,  there  was  a  net  increase  in  the  revenue 
f<ir  1914  of  ±T..619,  and  the  number  of  new  lines  added  to  the 
systeiii  was  23.5.  Tlie  Bengal  Co.  showed  an  increase  of 
£3,143  in  net  revenue,  and  358  new  lines  had  been  added. 
The  Bombay  Co.  showed  an  increase  of  £'2,403  in  revenue  and 
199  lines.  The  dividends  paid  by  the  two  former  companies 
were  the  same  as  last  year,  viz.,  5  per  cent,  for  the  China  Co. 
and  7  per  cent,  for  the  Bengal  Co.,  and  in  the  case  of  the 
China  Co.  it  would  have  been  possible  to  have  increased  the 
dividend,  but  they  thought  perhaps  under  tlie  present  condi- 
tions it  would  be  better  to  keep  to  the  old  figure.  The  Bombay 
Co.  had  felt  itself  able  to  increase  its  dividend  to  IG  per  cent. 
He  might  mention  in  connection  with  the  Bengal  and  Bombay 
Companies  as  to  the  remark  in  the  auditors'  certificate  as  to 
the  valuation  of  the  investments  in  subsidiary  companies,  that 
the  latest  quotation  for  the  Bengal  Co.'s  100  rupee  shares 
was  1'2.5  rupees,  and  for  the  Bombay  Co.'s  25  rupee  shares  83 
rupees.  As  regarded  the  Egyptian  Co.,  as  they  knew  Egypt  had 
been  more  affect<>d,  perhaps,  than  any  of  the  Eastern  agencies 
by  the  war,  and,  in  addition,  for  the  last  seven  or  eight  years 
it  h.ad  had  a  series  of  misfortunes.  First  there  was  the  financial 
crisis  in  1907,  and  then  came  the  Turkish-Italian  war,  and 
next  the  Balkan  war,  and  now  the  European  war.  Anyone 
acquainted  with  the  population  of  Egypt,  consisting  as  it  did 
so  largely  of  Italians,  Greeks,  French,  Turks  and  Arabs,  would 
under.stand  that  the.se  events  affec-ted  Egypt  much  more  than 
they  would  any  of  their  exchange,«;  further  Ea.st.  To  liave 
)>een  able  to  maintain  their  positi<in  under  these  circum.«tances 
would  have  been  an  achievement  of  no  suiall  merit,  Init  in 
addition  they  had  been  able  to  show  some  slight  advance  on 
the  previous  year,  which  must  be  considered  as  particularly 
satisfactory  under  the  circumstances  and  highly  creditable 
to  their  olficials  and  stall.  Thl.s  applied  with  equal  force  to 
their  officials  and  staff  further  East.  .M  most,  if  not  all.  of 
their  exchanges,  very  considerable  demands' had  been  made 
upon  their  services  in  connection  with  telephonic  communica- 
tion, both  by  the  military  and  civil  authorities,  and  the  com- 
pany had  succeede<l  in  meeting  their  requirtunents  in  every 
case.  In  fact,  their  managers  had  been  compliuu-nted  upon 
the  assistance  they  had  been  able  to  oiler. 

Mr.  HiBBEET  formally  seconded  the  motion,  and  said  the 
shareholders  knew  that  another  meeting  would  take  place 
shortly  at  which  the  action  taken  by  a  shareholders'  com- 
mittee would  be  dealt  with. 

Sir  FoRTEScrE  Funnery  expressed  great  surprise  that  the 
motion  should  have  been  put  before  the  meeting  without 
.soiue  further  explanation  of  what  was  a  matter  of  public 
knowledge.  He  referred  to  the.  action  taken  by  Mr.  Bailey 
before  Mr.  Justice  .^^stbury  first,  and  afterwards  before  the 
Court  of  Appeal,  for  the  restitution  of  large  sums  of-  money 
by  the  directors  to  the  shareholders.  The  result  of  both 
actions  wa.s  in  favour  of  Mr.  Bailey.  If  he  understood  the 
circulars  which  had  been  .sent  round  to  the  shareholders,  there 
were  at  present  negotiations  going  on  between  the  directors 
and  Mr.  Bailey  and  his  committee  for  a  .settlement  of  the 
matter  with  the  object  of  avoiding  further  litigation.  That 
settlement,  he  understoo<l,  included  the  restitution  of  many 
thousands  of  pounds  by  some,  of  the  directors — money  which 
they  had  actually  drawn  and  received,  and  which  was  now  in 
their  possession.  If  the  meeting  carried  the  report  which 
contained  the  paragraph  as  to  the  re-election  of  Mr.  T.  Lloyd 
and  Mr.  H.  J.  Growing  to  the  board,  he  ventuied  to  thiiik 
the  shareholders  would  he  stultifying  themselves.  If  the  meet- 
ing was  going  to  be  adjourned  for  tlie  purpose  of  receiving 
Mr.  Bailey's  report  he  saw  no  useful  purixise  which  was  going 
to  be  sei'ved  by  passing  the  report  that  day. 

Mr.  Skelding  said  he  liad  not  the  least  notion  where  they 
stood.  All  he  knew  was  that  a  certain  Mr.  Bailey,  with  whoiii 
h.j  was  not  acquainted,  had  agitated  in  conjunction  witli 
Mr.  Ness,  who  also  he  was  ignorant  of.  He  was  given  to 
understand  by  a  member  of  the  hoard  that  the  principal 
object  of  the  agitation  was  to  oust  the  old  board,  and  if  that 
was  so,  he  consratulated  Mr.  Ness  on  having  found  a  place 
on  the  board.  That  congratulation  was  coupled  with  a  certain 
amount  of  sympathy  with  the  gentlcujen  on  the  board  in 
havins  to  nut  their  hands  in  their  pockets  for  the  sum  of 
£53,000.  Mr.  Skelding  proceeded  to  refer  to  a  circular  sent 
Tiiiri.T  \a  which  the  board  suggested  that  if  the  Court  had 
I  eal  possession  of  the  facts,  they  would  not  have  ii^ade 


such  scathing  denunciations  against  the  directors.  Appar* 
ently  they  blamed  counsel  or  the  solicitors,  and  if  so,  why 
was  it  that  the  solicitors  fitiU  remained  with  the  company? 
The  fact  was  that  the  shareholders  had  been  left  in  the  dark 
and  had  been  told  that  the  board  would  use  the  proxies  of 
those  silly  people  who  sent  proxias.  The  company  was 
nourishing, .and  why  should  the  board  not  be  content  to  join 
in  the  advantages  of  a  flourishing  company  without  grasping 
for  huge  sums  of  money  like  he  had  referred  to,  instead  of 
letting  the  shareholders  know  exactly  what  was  being  done'? 

.•\  shareholder  asked  whether  if  the  report  was  not  adopted 
that  day,  it  would  mean  that  a  dividend  could  not  be  paid. 

The  Ch.mkman  said  that  was  so. 

After  further  discussion  regarding  the  adjournment  of  the 
meeting,  the  Chairman  said  that  negotiations  of  an  informal 
character  had  taken  place  with  the  Committee,  and  it  was  the 
intention  to  have  calle<l  a  meeting  and  to  lay  the  proposal 
before  the  shareholders  for  an  amicable  settlement  of  the 
matter.  For  various  rea.sons  the  meeting  could  not  be  called, 
and  the  death  of  Mr.  St.  John  .\kers  had  placed  a  further 
obstacle  in  the  way.  But  he  could  assure  them  that  nothing 
which  could  take  place  at  that  meeting  would  prejudice  what 
might  be  arranged  later  on.  Mr.  Ijloyd  did  not  intend  to 
offer  himself  for  re-election,  and  with  regard  to  himself,  hi.s 
re-election  would  depend  entiiely  upon  the  shareholders,  and 
if  it  was  the  wi.sh  that  he  should  retire  in  favour  of  someone 
els«>  he  would  do  so. 

Mr.  Ness  said  he  was  one  of  the  Committee  to  meet  the 
directors  to  try  and  arrive  at  an  amicable  settlement.  It  was 
a  pity  Mr.  Bailey  did  not  issue  a  circular  informing  the 
shareholders  of  wliat  had  been  done,  but  such  a  circular  was 
actually  drafted  and  wonld  have  been  issued  but  for  Mr. 
Akers's  death.  After  the  hearing  of  the  case  in  the  High 
Courts  a  committee  of  shareholders  met  together  and  thought 
it  would  be  in  the  interests  of  the  company  to  have  some 
conferences  with  the  directors,  and  this  had  been  done. 
Eventually  they  succeeded  in  coming  to  a  conditional  under- 
standing. Any  compromise  was.  of  course,  conditional  as  the 
committee  had  no  power  to  bind  the  shareholders.  His  own 
impression  was  that  when  they  knew  the  terms,  the  share- 
holders would  be  satisfied.  It  consisted  of  three  points:  The 
first  was  a  very  substantial  refund  on  the  part  of  directors 
of  moneys  they  had  received.  (A  voice:  "Why  not  all?") 
It  was  not  possible  to  get  everything  one  wanted,  and  if  they 
had  insisted  on  getting  too  much  they  would  have  been  landed 
with  litigation  in  the  House  of  Lords.  Put  briefly,  the  com- 
piomise  included  a  refund  equivalent  to  a  12  per  cent,  deferred 
dividend  which  would  be  paid  immediately  on  the  conclusion 
of  the  transa<-tion.  Then  three  new  directors  were  to  be 
appointed,  and  there  was  to  be  a.  revision  of  the  terms  of 
remuneration  and  a  fixed  sum  paid  instead  of  a  percentage 
of  jmifits. 

Answering  a  question  as  to  the  present  terms  of  remunera- 
tion, the  ('hairman  said  the  five  directors  of  the  Oriental  Co. 
got  .fi.'ilH)  each,  the  four  directors  of  the  Egyptian  Co.  £200 
each,  and  the  tlirce  directors  of  the  China  Co.  £175  each.  This 
was  exclusive  of  commission  on  profit  in  the  Egyptian  Co., 
which  amounted  to  about  £500  foi-  each  director. 

The  Solicitor  endor.sed  the  Chairman's  statement  that  the 
passing  of  the  report  would  not  prejudice  the  shareholders* 
action  at  the  meefmg  which  was  to  be  called.  The  liability 
of  the  directoi's  did  not  arise  as  directors  of  the  Oriental  Co.. 
but  as  directors  of  the  Egyptian  Co.  Everything  they  received 
as  directors  of  the  Oriental  Co.  was  perfectly  in  order.  There 
was  still  the  Hou.se  of  Lords,  who  might  say  that  the  money 
.should  not  be  paid. 

The  repcu't  was  adopted  by  20  votes  to  1.3.  Votes  of  thanks 
were  passed  to  the  Chairman  and  staff,  and  to  Mr.  Bailey. 


Kidilerniiiister  and   Di.strict   Electric  liiuhtino'  and 
Traction  Co.,  Ltd. 

Mr.  .1.  A.  Lvcett  (Chairman)  presided  on  Monday,  at  the 
I'^dectrical  Federation  Offices,  Kingsway,  over  the  annual 
meeting.  He  formally  proposed  the  adoption  of  the  report, 
uliich  was  seconded  by  Mr.  S.  R.  Garcke  and  agreed  to.  The 
report  stated  that  the  total  capital  expenditui'e  at  December. 
1914.  on  buildings  and  plant,  ete.,  for  electric  supply  amounted 
to  £57,723.  The  net  receipts  of  the  lighting  department  were 
£1,201.  Adding  dividends  receivable,  £1.955,  and  the  amount 
Inought  forward,  £204,  there  is  a  total  of  £6,421.  After 
(lr(hu-ting  administration  and  general  expenses,  reserve  for 
•  Inulitful  debts,  interest  on  temporary  loans  and  debenture 
interest,  there  remains  £2.408,  from  which  there  is  t<-i  be  put 
to  reserve  £7.50;  dividend  on  cum.  pref.  shares  for  the  year 
alis(jrb3  £l;500.  leaving  to  be  carried  forward  £218.  The 
company  has  sold  its  motor  omnibus  interests  to  the  Worces- 
tershire IVansport  Co..  and  now  holds  11,109  £1  shares  (fully 
paid)  out  of  a  total  of  19,347  shares  issued  by  that  company. 
The  report  of  the  Kidderminster  and  Stourport  Electric  Tram- 
way Co.  for  1914  shows  that  no  additional  expenditure  on 
capital  account  was  incurred.  The  profit  on  workins.  after 
providing  for  renewals,  is  £1,904.  plus  £129  brought  forward, 
leaving  an  available  balance  of  £2,093.  Out  of  this  there  has 
been  appliw]  to  reserve  £.500.  and  to  dividend  at  the  rate  of  2J 
percent.  £1,430,  carrying  forward  £1G3.  The  directors  regret 
that  owing  to  pressure  of  other  business,  Mr.  C.  Shirreff 
Hilton  has  resigned  his  seat  on  the  board.  T^lr.  I.ycett  has 
been  appointed  chairman. 
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Lisbon  Elt'ctric  Traimvajs,  Ltd. 

'I'liB  Jiiectora  report  that  the  result  of  the  company's  opera- 
tions for  1914,  after  deducting  interest  and  amortisation  due 
oil  the  dcbenturea  of  the  '"  Conipanhia  Carris  de  Ferro  de 
liisboa"  and  after  the  payment  of  ±'-i5,t510  for  interest  on  and 
redemption  of  the  debentures  of  this  company  and  also  the 
payment  of  London  office  expenses  and  directors'  remunera- 
tion, ehows  a  net  profit  of  £84,709,  plus  £1,749  brought  for- 
ward. ifilo,Ot)0  has  been  placed  ki  the  credit  of  depreciation 
reserve,  £5,000  to  exchange  reserve,  and  £19,013  formerly 
standing  to  the  credit  of  "  premium  on  ordinary  share  capital," 
has  also  been  transferred  to  depreciation  reserve  to  adjust  the 
decrease  in  this  year's  appropriation  from  the  profits.  Out 
of  the  available  balance  of  £66,458,  the  usual  6  per  cent,  prefer- 
ence dividend,  amounting  to  £25,533,  has  been  paid.  On 
November  l'2th,  1914,  the  directors  paid  on  the  ordinary  share 
capital  an  interim  dividend  of  3  per  cent,  net,  amounting  to 
.£19,0"il,  and  they  now  recommend  a  final  dividend  at  the 
same  rat-e,  making  6  per  cent,  net  for  1914.  The  balance  of 
£■2,883  remaining  to  the  credit  of  profit  and  loss  account  has 
been  carried  forward  to  next  year's  account.  The  tramways 
have  carried  63,758,037  passengers,  earning  Es.  1,938,210 
$79,3,  as  compared  with  58,840,923  passengers,  earning 
Es.  1,861,0.50  $93,9  in  1913.  The  traffic,  therefore,^  has  been 
more  than  maintained,  but  the  increased  cost  of  supplies, 
especially  coal,  and  the  falling  off  in  the  average  rate  of 
exchange  from  46.199d.  to  43.43d..  both  of  which  adverse 
factors  wore  brought  about  by  the  disturbing  conditions  caused 
by  the  war,  have  resulted  in  a  diminution  of  the  profit  to  the 
extent  of  nearly  £20,000.  The  extension  of  the  power  plant 
was  completed  during  the  year,  and  is  in  satisfactory  opera- 
tion. One  of  the  most  important  of  the  Ascensores  lines  was 
electrified  and  re-opened  to  traffic  during  the  period  under 
review,  and  the  remainder  of  the  .system  will  be  completed  in 
the  course  of  the  current  year.  No  further  progress  has  been 
made  in  the  negotiations  with  the  Mmiicipality  mentioned  in 
last  year's  report.  The  board  regret  the  death  of  Mr.  S.  W. 
Jameson,  who  was  secretary  of  the  comiwny  since  its  incep- 
tion. Mr.  P.  Haines,  who  was  acting  secretary,  has  been 
appointed  his  successor.  The  board  record  their  appreciation 
of  the  services  rendered  to  the  company  by  the  members  of 
the  local  board  in  Lisbon,  by  Mr.  A.  O.  Kolkhorst,  the  general 
manager,  and  by  the  entire  staff. 
Annual  meeting  :  May  12th. 


Craiftpark  Electric  table   Co..    Ltd. — For  the    year 

ended  March  Blet,  I'.ll.".,  the  accounts  show  a  net  profit  of  £8,906, 
plaa  £l,3yl  brongrht  forward,  making  £10,297.  There  is  put  to 
depreciation  off  buildings  and  machinery  £2,500,  to  reserve  account 
dt  1,000,  to  dividend  on  6  per  cent,  preference  shares  £-',850,  to 
dividend  on  37,500  ordinary  shares,  at  C  per  cent.,  for  the  year 
£2,250,  leaving  to  be  carried  forward  (subject  to  payment  of 
directors'  fees)  £1,697.  Business  during  the  year  was  satisfactory, 
although  the  output  of  the  company  suffered  somewhat  from  the 
dislocation  inseparable  from  the  war.  The  value  of  orders  on 
hand  at  the  moment  is  considerable,  and  the  prospects  for  the 
coming  year  are  good.  The  directors  regret  to  report  the  death  of 
Mr.  William  Henri  Luther,  who  was  appointed  a  director  only  last 
year.     Annual  meeting.  May  12th. 

Chloride  Electrical  Storage  Co.,  Ltd. — A  dividend 

of  10  per  cent,  on  the  ordinary  shares  is  recommended  for  the 
year. 

Auckland  Electric  Tramways  Co.,  Ltd. — An  interim 

dividend  of  7d.  per  share,  less  income-tax,  on  the  ordinary  shares 
is  announced. 

.Submarine  Cables  Trnst.  Ltd. — Tiie  directors  report 

that  the  revenue  for  the  year  ended  April  l.ith  amounted  to 
£25,175,  and  the  expenses  to  £1,359,  leaving  £23,8ir,,  plus  £30 
brought  forward.  After  providing  £16,230  to  meet  payment  of 
the  coupons,  £7,.">60  has  been  transferred  to  the  redemption  fund, 
leaving  £50  to  be  carried  forward. 

.41derley  and  Wilmslow  Electric  Supi»l,v.  l-td. — Tlie 

annual  meeting  was  held  on  April  27th.  The  directors'  report,  to 
which  brief  reference  was  made  last  week,  recorded  the  death  of 
a  director  of  long  standing  in  the  person  oi  Mr.  John  Rcyle.  Mr. 
H.  S.  Hadwen  has  been  elected  to  the  vacancy. 

Anu'lo-American  Telegraph  Co..  Ltd. — Tlie  directors' 

report  for  the  year  ended  March  3lBt,  1915,  states  that  the  divi- 
dends paid  absorbed  altogether  £Jt'i2,50o,  being  the  rent  paid  by 
the  Western  Union  Telegraph  Co.  for  the  year,  equal  to  3,'  per 
cent,  on  the  ordinary  stock,  6  per  cent,  on  the  preferred  stock,  and 
li  per  cent,  on  the  deferred  stock.  The  balance  at  credit  of 
revenue  account  (£71,250)  includes  £5,1125  interest  received,  and 
the  balance  of  £65,1125  is  available  for  the  payment  of  dividends 
for  the  quarter  to  March  3l8t,  1915. 

Tramways  and  (General  Works  Co..  Ltd. — A  dividend 

of  11}  I.  per  nhare,  less  income-tax,  for  the  year  is  recommended, 
carrying  £207  forward. 


Yorkshire    (Woollen     District)    Tramways,    Ltd. 

— The  revenue  for  1911  amounted  to  £65.385,  an  increase  of 
£2,876.  After  deducting  all  expenses  chargeable  to  revenue, 
including  repairs  and  maintenance,  payments  to  local  authorities 
under  agreements,  debenture  and  other  interest,  and  setting  aside 
£4,500  to  renewals  fund,  there  remains  £9,696,  plus  £1,891  brought 
forward.  There  is  to  be  put  to  reserve  fund  £2,000,  to  dividend 
at  the  rate  of  3i  per  cent,  per  annum  on  the  ordinary  shares 
£7,001,  carrying  forward  £2,586. 

Chiswick   Electricity   Supply   Corporation.  Ltd.— 

The  directors  report  a  capital  expenditure  of  £4,357  daring  1914. 
The  profits,  after  paying  sinking  fund  premium  and  trustees'  feee, 
were  £8,386.  Interest  on  first  mortgage  debenture  stock  amount- 
ing to  £3,600  has  been  paid,  leaving  £4,786  to  the  credit  of  the 
net  revenue  account.  A  dividend  at  the  rate  of  6  per  cent,  for  the 
year  is  recommended,  carrying  £1,018  to  depreciation  reserve  fnnd 
account. 

Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.  5  Ltd. — The  gross  receipts  for  the  year  1914  amounted 
to  £819,583,  against  £738,129  for  the  previous  year.  The  working 
exfenses,  including  £61,174  for  maintenance  of  cables,  absorb 
£364,978,  against  £354,864  for  the  previous  year,  leav- 
ing a  balance  of  £464,604.  From  this  is  deducted 
£13,754  for  income-tax  payable  in  England,  and  £30,096 
for  interest  on  debenture  stock,  leaving  £410,753  as  the  net  profit, 
plus  £30,616  brought  forward,  making  £441,370.  Three  interim 
dividends  of  1  j  per  cent,  each  have  been  paid  for  the  year,  and  it 
is  now  prop;sed  to  distribute  a  final  dividend  of  a  like  amount  on 
June  12th,  making  a  total  dividend  of  5  per  cent.  It  is  also  pro- 
posed to  pay  a  bonus  of  4s.  per  share,  or  2  per  cent.,  making  a 
total  distribution  of  7  per  cent,  for  the  year.  £200,000  has  been 
transferred  to  the  general  reserve  fund,  and  £31,370  ia  carried 
forward.  The  balance  of  cost,  amounting  to  £194,078,  of  the 
Penang-Singapore-HongKong  cables  has  been  charged  against 
the  general  reserve  fund.  £35,443  has  also  been  charged  against 
the  fund  for  partial  cable  renewals  carried  out  daring  the  year, 
together  with  the  loss  !  mounting  to  £43,901  incurred  on  the  sale 
of  investments. 

Buenos  Ayres  Port  and  City  Tramways.  Ltd.— In  a 

circular  issued  to  holders  of  6  per  cent,  first  mortgage  debenture 
stock  and  6  per  cent,  extension  first  mortgage  bonds,  it  is  stated 
that  the  committee  representing  both  classes  of  debenture- holders 
consider  that  the  best  interests  of  the  debenture -holders  would  be 
served  by  the  adoption  of  a  scheme  for  consolidating  and  re- 
arranging the  funded  debt,  thereby  avoiding  difficult  questions 
which  would  inevitably  arise  if  receivers  were  appointed.  The 
trustees  concur  in  this  decision.  It  was  anticipated  that  it  would 
have  been  possible  to  submit  a  scheme  of  reorganisation  before  this 
date,  but.  unfortunately,  delays  have  occurred,  through  technical 
cifficulties,  in  dealhig  with  matters  connected  with  the  tl  jating 
debt  of  the  company,  which  it  is  hoped  may  shortly  be  overcome. 

Calcutta  Electric  Supi»ly    Corjtoration.   Ltd.— Tlie 

number  of  units  sold  to  consumers  during  the  four  weeks  ended 
February  2ilth  amounted  to  990,763,  compared  with  1,080,419  in 
the  corresponding  four  weeks  of  1914.  For  the  four  weeks  to 
March  26th  the  figures  were  l,2r-',991  for  1915,  and  1,220,009  for 
1911.  It  is  stated  that  general  slackness  of  trade  ini'alontta, 
owing  to  the  war,  has  caused  the  above  decreases. 

South  Wales  Electrical  Power  Distribution  Co.— 

The  report  states  (says  the  Fituinch'r)  that  ap,  under  the  working 
arrangement  with  the  Treforest  Electrical  Consumers'  Co.,  Ltd., 
the  whole  of  the  working  expenses  in  connection  with  the  under- 
taking are  now  borne  by  that  company,  there  is,  for  the  time  being, 
no  revenue  account  to  be  submitted.  Notwithstanding  the  disloca- 
tion of  trade  during  the  last  five  months  of  the  year,  the  business 
of  the  company  shows  an  increase,  the  units  sold  amounting  to 
26.510,198,  as  compared  with  25,812,031  sold  in  1913,  an  increase  of 
698,167  units.  The  surplus,  after  payment  of  all  working  expenses 
and  interest  on  prior  lien  debenture  stock,  and  making  due  pro- 
vision for  depreciation  of  new  plant,  amounts  to  £5,347,  as  com- 
pared with  £2,915,  the  surplus  for  1913,  an  increase  of  £2,431. 
The  accumulated  profits  aic  now  sulBcient  to  deal  with  the 
indebtedness  of  £13,500  due  to  certain  members  of  the  Treforest 
Co.  for  overcharges,  as  explained  in  previous  reports.  The  con- 
tinued expansion  of  the  company's  business  necessitates  the 
provision  of  farther  capital,  for  which  the  requisite  steps  are  now 
being  taken  by  the  directors  under  the  borrowing  powers  already 
possessed  by  the  company,  and,  f  object  to  these  and  incidental 
arrangements  being  accomplished,  the  directors  confidently  look 
forward  to  being  able  to  make  a  payment  in  respect  of  interest  on 
the  original  debenture  stock  in  the  course  of  the  coming  year. 

Costa  Kica  Liulif   and   Traction    Co.,    Ltd.— At   a 

meeting  of  the  holders  of  the  6  per  ocnt.  prior  lien  debentures,  held 
on  Wednesday,  resolutions  were,  according  to  the  Financml  TimrK,  to 
be  submitted  to  release  the  company  from  liability  to  make  pay- 
ments to  the  sinking  fund  until  May  15th  next  following  the 
expiration  of  one  year  after  the  termination  of  the  present 
European  war. 

Ueduction   of  Capital.— (iEi.i,  TF.i.F.onAPHic  Ann,!- 

.\NCEa  SvNi)iCATK,  Lti>.,  AND  Hkddcki).— A  petition  for  the  con- 
firmation of  the  reduction  of  capital  from  C  40.000  to  £20,000  baa 
been  presented,  and  will  be  heard  on  May  11th. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 

A  good  many  of  the  markets  in  the  Stock  Exchange  have 
come  to  something  like  a  pause,  investment  and  siieculative 
investment  both  being  checked  by  the  recent  news  from 
i-'rance,  and,  still  more,  by  that  from  Russia.  Although  so 
neatly  wrapped  up  in  the  official  dispatches,  the  advance 
estabhehed  by  the  Germans  has  not  been  ignored  by  those 
closely  following  the  sphei-e  of  operations  in  the  Western 
theatre;  and  that  the  enemy  should  have  progressed  at  all, 
just  at  the  time  when  the  Allies  were  expected  to  make  a, 
sweeping  forward  movement,  has  caused  a  little  disappoint- 
ment to  those  who  profess  to  see  in  it  something  more  than 
the  mere  ebb  and  flow  of  events  connected  with  a  great  war. 
As  regards  the  Kussian  operations,  the  German  tales  are,  of 
course,  not  credited  without  confirmation  from  Petrograd,  but 
it  is  thought  that  our  Allies  may  have  suffered  a  setback. 

Moreover,  the  grave  statements  with  reference  to  labour 
difficulties  which  have  been  contributed  by  Admiral  Jellicoe, 
Mr.  Lloyd  George,  the  Director  of  Tran.sjxnts,  and  others  com- 
bine to  produce  a  feeling  of  uueasmejss  in  the  minds  of  the 
investing  public.  Money  itself  remains  almost  ridiculously 
easy — the  result,  principally,  of  the  disposition  of  capitalists, 
large  and  small,  to  keep  their  c^ish  resources  liquid  rather 
than  employ  them  in  Stock  Exchange  channels  for  the  tmie 
being.  .  . 

The  Home  Railway  market  contmues  to  give  way,  in  conse- 
quence of  the  labour  troubles.  Principally,  the  demands  made 
by  the  Miners'  Federation  for  an  increase  of  '20  per  cent,  in 
wages  are  responsible  for  the  refusal  of  the  public  to  put 
money  or  faith  into  the  leading  industry  of  the  countiy.  It  is 
true  enough  that  the  floating  supply  of  stock  is  comparatively 
small — a  factor  which  will  assume  correct  proportions  as 
soon  as  any  attempt  ;s  made  to  buy  Home  Railway  stocks. 
Just  at  present,  however,  such  attempts  are  conspicuous  only 
by  their  absence;  and  the  result  is  reflected  in  what  dealers 
ill  the  market  euphoniously  call  a  softening  process,  in  contra- 
distinction to  the  "hardening"  of  values  which  might  have 
been  expected  to  take  place  at  the  present  time,  had  it  not 
been  for  the  labour  unrest. 

Metropohtans  and  Districts  drooped  with  the  rest.  Central 
Londons  keep  steady,  and  there  are  one  or  two  buyers  about 
of  the  Company's  ordinary  assented  stix:k.  The  Underground 
Electric  group  as  a  whole,  apart  from  the  two  issues  men- 
tioned, maintains  its  ground  with  more  tenacity  than  is  shown 
by  the  Steam  stocks.  There  is  little  setback  in  the  prices  of 
debentures  and  preferences — a  testimony  to  the  determination 
of  investors  to  retain  their  holdings  for  better  times,  rather 
than  evidence  of  demand  to-day. 

The  Telegraph  market  is  one  of  the  firmest  in  the  electrical 
departments.  Cuba  preference  i-ose  10s.  Great  Northerns  at 
3r2  are  £'2  up.  thanks  to  the  increase  irr  the  dividend.  Globe 
preference  ease'd  off  a  little.  Indo-Europeans  at  uG  are  £1  higher, 
very  little  inquiiy  sufficing  to  put  up  the  price.  Anglo- 
American  deferred  slipped  back  J  on  a  few  profit-taking  sales 
by  those  who  bought  the  .stock  some  weeks  back  at  a  lower 
figure  and  who  consider  themselves  fortunate  in  being  able 
to  take  a  quick  turn  in  war  time,  but  the  preferred  regained 
all  the  li  per  cent,  dividend  deducte<l  last  week  from  the  price. 
Eastern  Extensions  are  firm  on  the  issue  of  what,  in  the  cir- 
cumstances, must  be  regarded  as  an  excellent  report. 

Telephone  shares  are  also  wanted.  There  are  rises  this  week 
in  Chilis,  United  River  Plate,  and  Orientals.  New  York  Tele- 
phone 4^  per  cents,  are  98,  ex  the  half-yearly  interest;  allow- 
ing for  deduction  of  tax,  the  movement  on  the  week  is  prac- 
tically nil.  Marconis  remain  at  li,  Canadians  at  5s.,  Americans 
at  10s.  6d.  There  is  nothing  much  to  induce  purchases  of 
Marconis  while  other  markets  are  dull.  Init  in  any  breath  of 
revival  the  optimists  who  profess  to  see  the  shares  at  £i  are 
quite  likely  to  be  justified.  Tlie  Telegraph  Manufacturing 
group  is  also  good.  Telegraph  Constructions  at  37i  have 
gained  a  fraction ;  Callender's  preference  improved  to  5,  their 
par  value;  British  Insulated  at  11 J  are  easier  to  sell  than  they 
are  to  buy. 

Brazil  Tractions  are  lower  at  55}.  which,  allowing  for  the 
dividend,  makes  a  fall  of  a  point  on  the  week.  The  shares 
fell,  in  company  with  most  of  the  active  securities  round  the 
House,  on  Tuesday  (to-dayl,  when  the  effect  of  the  Russian 
Dews  was  to  make  most  things  weaker.  Mexicans  are  fairly 
steady,  and  Anglo-.\rgentine  Tramways  1st  preference  con- 
tinue to  improve.  Tlie  Buenos  .\ires  Port  and  City  Tramways 
Co.  has  circularised  its  bondholders,  through  the  committee,  to 
the  effect  that  a  new  scheme  of  re-organisation  is  under  con- 
sideration. There  is  an  idea  that  a  fre.sh  first  charge  debenture 
stock  will  be  issued,  and  possibly  income  bonds  as  well,  in 
exchange  for  the  existing  bonds. 

The  Home  Electricity  list  is  very  quiet.  County  of  Londons 
stand  at  i  harder  at  11}.  but  apart  from  this  there  is  not  a 
quotable  change  in  the  catalogue.  Nor  is  the  Mi.scellaneous  list 
much  different,  from  the  pi lint  of  view  of  movements  in  prices. 
Castner-Kellners  are  go<xl  at  S^^,;,  and  there  w-as  a  slight 
recoven-  in  Edison  &  Swan  partly-paid  shares.  The  Chiswick 
Electricity  Supply  Corporation  jiropiises  to  pay  a  dividend  on 
the  shares  at  the  rate  of  6  p<'r  cent,  for  the  year. 

East  London  RaUway  ordinary  stock  has  been  changing 
hands  fairly  frequently  about  U.  and  this  has  caused  a  recru- 
descence of  some  of  those  ruinnurs  with  which  we  grew  so 
famdiar  some  years  ago,  as  to  tlie  company  being  taken  over 
by  one  or  other  of  its  bigger  brethren. 


Rubber  shares  have  weakened,  on  profit-taking  by  those  who 
thought,  justifiably  enough,  that  prices  had  been  run  up 
rather  rapidly,  and  that  a  time  of  reaction  was  due.  The 
price  of  the  "raw  material,  after  giving' way  for  several  con- 
secutive days,  took  a  turn  for  the  better  and  is  on  the  mend 
again.  Armament  shares  are  also  droopy,  mainly  on  account 
of  the  Government's  decision  to  curtail  war  pi-ofits  and  on  the 
serious  state  of  aft'airs  which  is  said  to  prevail  amongst  a 
section  of  the  men  employed  upon  the  work  of  turning  out 
munitions  of  war.  The  Budget  is  not  hkely  to  affect  the  stock 
markets  in  any  material  manner. 


SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


HOUB  BbBOTBlOTT  COMPANIES. 

Dividend,     May  4, 

19H.  1915. 

Brompton  Ordinary 10  BJ 

do.        7  per  cent.  Prel 7  7i 

Charing  Cross  Ordinary  ....  6  4J 

do.       do.        do.    4J  Pref.         ..  H  4S 

do.       do.  City  Pref 4J  4 

do.    4  Deb 4  90 

Chelsea        B  4| 

do.    4JDeb 4J  92 

City  of  London 9  14| 

do.        do.    6  per  cent.  Pref.      ..6  lit 

do.         do.     6  Deb B  112 

do.       do.    4JDeb 4J  98 

County  of  London  7  Hi 

do.       do.       6  per  cent.  Prel.  ..  6  Ui 

do.        do.        1st  Deb 4*  100 

do.        do.        2nd  Deb 4j  95  xd 

Kensington  Ordinary 9  7 

London  Electric 4  IJ 

do.       do.    6  per  cent.  Pref.      ..6  5 

do.       do.    4  Deb 4  87 

Metropolitan         84  SJ 

do.  4^  per  cent.  Pref.         ..  4|  4 

do.  4«Deb 4i  94 

do.  Sj  Deb SJ  75 

St.  James' and  Pall  Mall         ..        ..10  8 

do.     do.     do.     7  per  cent.  Prel.  7  6g 

do.     do.     do.    3i  Deb 8)  60 

South  London        5  8 

South  Metropolitan  Pref 7  li 

Westminster  Ordinary 9  7} 

do.  4iPret 4i  ti 

TELBORAPHB  AMD  TELEPHONES. 

Anglo-Am.  Tel.  Prel 6  I06J  xd 

do.  Del li  SHi 

Chile  Telephone 8  6| 

Cuba  Bub.  Ord 5J  gj 

do.       Pref 10  16 

Eastern  Extension         7  13^ 

do.  4  Deb 4  92 

Eastern  Tel.  Ord 7  136 

do.  3H  Prel SJ  74 

do.  4'Deb 4  93 

Olobe  Tel.  and  T.  Ord 6  Hi 

do.  Prel 6  12 

at.  Northern  Tel 22  82 

Indo-European •        ..  65/-  C6 

Marconi       20  1| 

New  York  Tel.  4* 44  98xd 

Oriental  Telephone  Ord 10  2^ 

do.  Prel 6  Ij-^ 

Tel.  Egypt  Deb 44  88 

United  R.  Plate  Tel 8  6J 

do.  Prel B  6 

West  India  and  Pan 1  lA 

Western  Telegraph        7  13| 

do.  4  Deb 4  924 

Home    Baii.s, 

Central  London,  Ord.  Assented        . .  4  78 

Metropolitan         H  2!!^ 

do.  District Nil  17 

Undergroand  Eleotrio  Ordinary        , .  Nil  1^ 

do.  do.      "A"    ..        ..  Nil  6/6 

do,  do.     iDoome         ..6  Bl 

FoRBian  Trahs,  do. 

AngloArg.  Trams,  First  Pref.  ..  B4  4,'„ 

do.  2nd  Pref 64  8^ 

do.  4  Deb 4  83 

do.  44  Deb '44  83 

do.  E  Deb S  894 

Brazil  Tractions 6  65^  xd 

Bombay  Electric  Pref 6  lOg 

do.  44  Deb 44  91 

Mexico  Trams Nil  80 

do.  6  per  cent.  Bonds      . .  —  68 

do.  6  per  cent.  Bonds      . .  —  85 

Mexican  Light  Common         ,,         ..  Nil  20 

do.  Pref Nil  42 

do.  1st  Bonds        ..         ..  —  60 

Adelaide  Sup.  G  per  cent.  Pref.         ..6  B^ 

do.  BDeb 5  108 

MaNUFAOTUBIHO    COBIPANIRS. 

Babcock  4  Wilcox  14  62/- 

British  Aluminium  Ord.  ..         .,  5  20/6 

di.  Pref 6  18/6 

British  Insulated  Ord 15  lU 

do.  Pref 6  6| 

British  Westinghouse  Prel 74  1}^ 

do.       4  Deb 4  72 

do.       6  p.  lien         6  99 

Callenders 15  19 

do.        5  Prel 6  5 

do.       4^  Deb 44  98 

Castner-Kellner 15  8/^ 

Edison  &  Bwan,  £3  pd Nil  13/3 

do.      do.      lullypaid        ..         ..Nil  11 

do.      do.      4  Deb 4  63 

do.      do.      6%  Deb 6  60 

Eleotrio  Construction 6  13/6 

do.  do.         Pref 7  1 

Gen.  Elec.  Pre! 6  lOi 

Henleys       20  144 

do.      44  Prel 44  41 

do.       44  Deb 44  97 

India- Rubber        6  94 

Telegraph  OoQ ■.  39  S74 


Rise  or  fall 

Yield 

tbis  week. 

P.O. 



£6    I    8 

— 

4  10    4 

_ 

6  11     1 

->. 

5    9     1 

_ 

6  12    6 

— . 

4     9    0 

_ 

6     8     1 

— 

4  17  10 

— 

6     5    2 

— 

4  18    0 

_ 

4     9     3 

— 

4  11  10 

+ 1 

6     1     9 

6    3    6 

_ 

4  10    0 

— 

4  14    9 

.. 

6    8    7 

— 

6  18    0 

— 

6    0    0 

— 

4  12     0 

— 

6  12     S 

_ 

E  12    6 

— 

4  15    9 

.. 

4  13    4 

— 

6     6    0 

_ 

E     9  10 

^ 

4     7    6 

— 

6  13     4 

— 

6    4    5 

— 

6    0    0 

— 

4     12  4 

+  14 

5  12     8 

—  i 

6  11  10 

+  i 

6  16    E 

6    6    9 

+  i 

6    5     0 

BBS 

— 

4    7    0 

— . 

B    8    0 

_ 

4  11    7 

— 

4     7    0 

— . 

6    6     8 

-i 

5    0     0 

+i 

6  17    6 

+1 

B  16    1 

11    8    6 

— 

4  11    6 

+  A 

4  17    0 

6     1     1 

-  1 

E     2     8 

+    ; 

6     3     1 

BOO 

— 

3  16    a 

— 

E    2     8 

-4 

4    6    6 

+  4 

E    8    2 

—1 

4     4    9 

-1 

Nil 

Nil 

-3d. 

Nil 

— 

7    8     8 

+  i 

6     4     0 

7    2    0 



4  16    5 

-1 

BOO 

— 

5  11     9 

-1 

10  16    a 

— . 

6  16  10 



4  19    0 

— 

Nil 

— 

Nil 

_ 

Nil 



Nil 

— 

Nil 



E  14    8 

— 

4  17    I 

— 

B    7    8 



4  17    7 



6    9    9 



6  10    6 

— 

6    0    0 

— 

7  15    0 

m^ 

B  11    1 

^ 

6    1    3 



8    6    8 

+  4 

BOO 

4  12     4 

— 

4  10    6 

+3a. 

Nil 

— 

Nil 

— 

6     7    0 

— 

8     6    8 

— 

7     5     6 

» 

7    0    6 

.. 

5  18     5 



6  13    0 

— 

4  12     4 

_- 

4  12     9 

— 

6    9     7 

+  i 

6  a  6 
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METAL    MARKET. 


Fluctnatlong  in  April. 


April 
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A  i\ew  Radioscopic  Process  for  Localisiiin-  Bullets. 

— A  very  simple  method  of  findiiie  the  depth  of  a  foreign  body 
in  the  fl?sh  it  deecribsd  in  the  Geii'm  Ciril ,  as  the  invention  of 
Messrs.  Hirtz  &  Gallot.  The  patient  is  laid  on  a  fable,  with  the 
X-ray  tube  beneath  it,  and  a  liaorescent  screen  with  a  hole  at  its 
centre  is  supported  abjve  him.  The  tube  and  screen  are  moved  eo 
that  the  vertical  ray  from  the  tube  throws  the  shadow  of  the 
bullet  or  splinter  on  the  hole  in  the  screen,  and  a  mark  is  made  on 
the  skin  of  the  patient  at  that  ppot.  The  tube  ii  then  moved  in 
any  direction  in  a  horizontal  plane,  and  the  new  position  of  the 
shadow  is  marked  on  the  screen.  The  patient  is  then  removed, 
and  the  screen  replaced  in  the  sims  position  a^  before.  The 
tub3,  still  in  its  last  position,  is  operated,  and  a  plamb  bob  is 
lowered  through  the  hole  in  the  screen,  until  its  ehidow  falls  upon 
the  spot  marked  on  the  screen  :  the  bob  is  then  in  the  exact 
position  previously  occupied  by  the  bullet,  and  the  depth  of  the 
latter  is  thus  at  once  obtained. 

East  Africa  I'rotectorate. — The  annual  report  for 
1913,  by  Mr.  F.  W.  Msjir,  Chief  of  Custom?,  Eist  Africa  Pro- 
tectorate, shows  thnt  the  value  of  imports  of  el-c'rlcal  apparatus 
advanced  by  £3,4S1  to  £6,970  Industrial  machinery  imports 
were  up  by  £16,1!I!I  at  £66,771.  All  classes  of  metals,  manufac- 
tured and  unmanufactured,  p)rcelain,  china  and  earthenware,  iron 
and  steel  ware,  and  hardware,  also  scientific;  instruments  showed 
satisfactory  advances.  The  enormous  expansion  in  industrial 
machinery  is  more  apparent  when  it  i.-n  mentioned  that  the  fiprare 
of  £66,771,  compares  with  only  £2 1, Oil.')  two  years  earlier. 
Machinery  imports  of  all  kinds  take  the  fifth  plac.j  in  order 
of  value.  Telegraph  materials  almost  entirely  British  imported 
for  the  past  three  years  have  been  £16,795,  £111,839  and  £10,048 
lor  1912-13-14  reepeotively. 


POWER    PLANT    TESTING. 


At  a  meeting  of  the  Scon-iSH  Local  Sectio.v  of  the  Institutio.v 
OF  Electrical  Engineers  on  April  1.3th,  a  discussion  took  place 
on  Mr.  Selvey's  paper  on  power  plant  testing,  which  was 
abstracted  in  our  issues  of  December  11th  and  18th,  1914. 

Mr.  W.  W.  L.1CKIE  (Glasgow),  while  agreeing  that  in  cities, 
towns,  and  areas  having  a  population  of  over  500,000  there 
would  be  a  complete  obsolescence,  in  from  eight  to  ten 
years,  of  plant  purchased  at  the  present  time— rated 
at  less  than  5,000  kw.  in  the  case  of  turbo-alternators 
or  30,000  lb.  for  boilers— he  did  not  think  that  this  was  a 
correct  statement  as  applied  to  smaller  towns.  He  agreed 
that  they  might  look  forward  to  a  load  factor  of  approximately 
50  per  cent,  on  their  works,  and  that  economy  in  fuel  ought 
to  be  one  of  the  first  considerations  in  buying  new  plant;  but 
in  his  figures  to  show  the  imiwrtance  of  low  steam  con- 
sumption, he  thought  Jlr.  Selvey  rather  over-stated  the  case. 
Mr.  Selvey  had  entirely  omitted  to  take  into  consideration  the 
extra  interest,  depreciation.'  and  sinking  fund  on  the  additional 
£24,000,  and  that  at  8  per  cent,  represented  £1,900,  or  over 
£15,000  in  eight  years.  The  net  result  was  that  the  machine 
taking  1  lb.  less  ger  Kw.-bour  on  8,000  hours'  load  was  worth 
only  £8,600  more,  and  on  4,000  hours'  load  it  would  be  worth 
only  £4,300  more.  He  did  not  wish  to  depreciate  the  import- 
ance of  steam  consumption,  indeed  Mr.  Selvey  could  have 
gone  further.  If  a  set  of  tmbines  was  bought  to  take  5  per  cent. 
less  steam  it  followed  that  5  ix!r  cent,  less  boiler  plant  would 
suffice  also.  As  to  the  testing  of  plant,  within  recent  years 
they  had  had  to  test  3,000,  4,000,  and  6,000-kw.  turbines'  and 
boilers  of  30,000  lb.  evaporation.  One  series  of  tests  repre- 
sented ten  sets  of  readings,  and  it  took  110  sheets  of  foolscap 
to  make  a  proper  record  of  these  tests,  necessitating  a  staff  of 
■20  to  24  men,  but'  the  importance  of  having  the  facts  accu- 
rately set  down  was  seen  when  one  remembered  that  every 
t-enth  of  a  pound  of  steam  over  13.7  lb.  meant  a  penalty  of  £750 
to  the  contractors.  He  did  not  think  that  any  manufacturer 
■would  agree  t<3  let  the  plant  run  for  six  months  before  a  test 
was  made,  unless  he  got  payment  for  the  plant  on  erection, 
and,  alternatively,  no  buyer  would  agree  to  pay  for  the  plant 
until  it  was  olficially  tested.  The  plant  should  be  tested  as 
soon  as  possible  after  erection,  and  again  twelve  months  there- 
after; but  before  the  second  test  the  contractor  should  have  an 
opportunity  of  examining  the  turbine,  and  there  should  be  no- 
decrease  in  the  efliciency  of  the  turbine  at  the  end  of  that 
period. 

Mr.  Page  (Glasgow)  pointed  out  that  the  difficulties  between 
buyer  and  seller  arose  when  the  tests  proved  non-compliarice 
with  the  specification,  more  especially  if  the  tests  were  carried 
through  by  engineers  in  the  buyer's  employment.  This 
showed  the  desirability  of  having  specialists  who  would  be 
accepted  by  both  parties  to  carry  out  tests.  The  trouble  all 
along  had  been  that  there  were  so  many  variables.  On  getting 
in  tenders,  the  steam  consumptions  were  invariably  given  with 
a  margin  of  25  per  cent.  They  had  succeeded  sometimes  in 
getting  the  successful  contractor  to  depart  from  this  stipula- 
tion, but  the  I.E.E.  Model  General  Conditions  embodied  an 
allowance  to  cover  errors  in  obs<M-vatiou;  The  remarks  on 
obsnlesceuoe  hardly  applied  to  boilers  in  the  same  sense  as  to 
turbines.  The  suialler  size  of  water-tube  boiler  with,  say, 
4,000  sq.  ft.  heating  surface,  installed  20  years  ago,  was  just 
as  cfticient  to-day  as  boilers  put  down  recciitly.  The  same 
certainly  could  not  be  claimed  for  turbo-jlternators.  He  could 
conlirin  what  was  done  in  power  stations  with  new  turbines 
ill  running  them  almost  continuously.  Fifteen  months  ago 
the  Glasgow  Electricity  Department  installed  a  6,000-KW.  set. 
It  was  hardly  fair  to  take  the  figures  for  the  first  six  mouths. 
becau.se  during  that  time  the  turbine  had  to  be  tuned  up,  but 
if  they  t.ook  the  seomd  six  months  of  the  first  year  of  that 
jilant's  life,  ho  found  th.-v  ran  this  0,tHKJ-KW.  set  for  55  per 
cent,  of  the  total  load,  and  that  it  was  re.sponsible  for  22§ 
million  units  out  of  a  total  output  of  331  million  units, 
which  only  left  11  million  units  to  be  taken  from  (ho  other 
plant.  Tlie  capacity  of  the  plant  was  22,(»tK)  KW.,  leaving 
ll'i  O'OO  KW.  after  the  0,0(10  KW.  set  wa.s  acc<Mint<'d  for.  Over  the 
year  the  fi.(H)0  KW.  iiiaehino  generatetl  40.0tKI,()lXI  out  of  the  total 
i.f  01  000  000  units,  although  the  total  plant  capacity  was  fully 
22.000  KW.,  and  that  fully  bore  out  Mr.  S<>lvey's  contentuin 
that  (Uie-tenth  of  a  )iouiul  of  st^'am  .save<l  wa,s  extremely 
valuable.  Automatic  CO.2  apparatus  iwiuinnl  to  be  uswl  with 
rli.seretion,  the  fireincn  being  so  apt  to  cut  down  nir  supply 
and  thus  lower  the  output  of  the  Ixiiler  in  their  efforts  to  get 
high  OO').  Indicating  steam  met+'is  on  each  boiler  hel|ied 
greatly  not  onlv  to  work  in  conjunction  with  the  CO.j  appa- 
ratus, but  in  the  event  of  a  siiortagc  of  t;teani  in  fell  the 
engineer  in  charge  where  the  trouble  lay.  In  Glasgow  they 
u.ade  a  standard  practice  of  having  such  a  meter  on  every 
lioiler.  It  served  the  .same  purpose  as  an  ammeter  on  a 
generator,  and  had  b<vn  found  to  be  a  thoroughly  s<iund  invest- 
ment. Draught  gauges  eonnectetl  above  the  tire  and  between 
the  t<ip  of  the  fire  and  the  back  end  of  tlie  boiler  served  not 
only  their  legitimate  functions,  but  also  .-^hawed  at  once  when 
the"  boiler  requiied  cleaning.  They  had  found  this  (o  be  an 
even  more  certain  way  than  going  by  the  n-adings  on  thermo- 
meters,  as  excess  air  tended  to  lead  them  astray  when  depend- 
ing   upon    the   thermometers  at   the   boiler  and  cconomiser 
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dampers.    As  to  fuel  analysos,  they  found  they  could  no\v  bu\' 
oial  on   the  daily  fijiiues  nhtaiue<l  in   the  Electricity  Depart- 
ment   I..aboratory.     Mr.   Selvey  spoke  of  the  higher   calorific 
value  of  coal,  but  numufacturers  were  not  much  inclined  to 
depart  from  the  older  method  which  employed  a  lower  calorific 
value.    Some  pronouncement  was  wanted  on  the  exact  number 
of  li.TH.r.  in  a  KW.-hour.     Marks  and  Davis  put  it  at  3,415. 
Some  of  the  engineering  year-books  gave  it  as  high  as  3,4'2U, 
iiud    manufacturers  varied    from  3.411   to  3.415.     When   con- 
sidering tenders  the  dirterence  in   th^^se   figures  had  its  effect 
in  getting  at  a  fair  comparison.     They  had  found  that   the 
rotary  air  pump  peiforuied  its  work  very  well,  but  some  forms 
tixik  too  long  to  create  the  vacuum  in  the  condenser  at  start- 
ing.    Where   steam   or    water    ejectors  were   employed   this 
trouble  was  greatly  reduced.    The  figure  of  1-3  lb.  of  air  iwr 
l.lXX)  lb.  of  steam  was  much  too  high.    An  air  pump  capable 
of  handling   that   ipiantity   of  air  and   yi't  only  being   called 
U]X)n  to  deal  with  about  tl.4  Ib.ix'r  1,(XK)  lb.  was  wasting  power 
continually.     The  better  an-angement  was  to  put  in  two  sets 
of  air  pumps,  each  capable  of  dealing  with  0.5  lb.  per  1.000  lb. 
and  run  only  one  under  normal  conditions,  the  other  being 
Itrought  into  service  when  there  was  excessive  air  leakage  or 
when  there   was  .something  wrong  with  the  first  one.     The 
toui|>orature  of  the  .sealing  water  to  these   rotary   air  pumps 
should  be  kept  down,  as  this  had  a  bearing  on  the  ixjwer  taken 
to  drive   them.     On  the  question  of  the  size  of  surface   con- 
densers, to  allow  one  square  foot  of  surface  for  every  5  lb.  of 
steam  seemed  to  him  on  the  high  side.    Even  with  high  inlet 
cooling  Wilier  temperature,  \^hore  k  had  to  be  run  up,  1  sq.  ft, 
to  6  lb.  should  be  enough,  and  on  jobs  where  the  inlet  cooling 
water  temperature  might  be  as  low  as  50°  F.,  li  lb.  ought  to 
b'>  condensed  per  sq.  ft.    The  coefficient  of  heat  transmission 
referred  to   as  k  would  repay    study.     It  ought  never  to  be 
referre<l  to  nnless   the    whole   application   of   this  factor   was 
thoroughly  understood.     For  instance,  it  might   be   as  low  as 
30(j  and  as  high  as  l.OOO  B.TH.r.,  and  it  depended  upon  local 
conditions;    and    the   correct   k   for    one    job    w1as   probably 
quite   wrong  for  the   next.      The    t<>ndency,    ho^Acver.   when 
the    cooling    surface    was    not    six-cified,    was    to    keep    that 
d(.wn,  working  with  high  k  brought  about  by  high   velocity 
of  the  coohng  water  through  the  tubes.    In  plant  running  on 
a  good  load  factor  this  might  mean  very  high  pumping  costs, 
and  as  a  rule  it  generally  paid  to  buy  more  surface  and  keep 
down  the  friction  head  against  the  pumps. 

Mr.  D.  A.  Starr  (Gla.sgow)  thought  that  high  efficiency  was 
sometimes  obtained  at  the  expense  of  good  mechanical  con- 
struction, and  good  efficiency  could  be  obtained  sometimes 
with  more  rugged  construction  and  better  clearance  between 
running  parts,  etc.  No  matt^'r  how  carefully  the  testing  was 
-carried  out,  the  main  thing  was  the  economical  operation  of 
the  plant  afterwards,  and  he  thought  it  was  important  to 
watch  results  very  carefully  from  the  coal  to  the  output  of 
th'-  stition.  In  many  mulrrtaUings  the  class  of  fuel  variecl. 
not  only  in  calorific  value  but  in  size  and  quality  al.so,  and  if 
careful  analysis  wa.s  made  and  the  .size  of  coal  kept  account  of 
week  after  week,  in  conjunction  w'ith  the  load  factor  of  the 
station,  the  output  and  the  relative  demand  (ui  the'  sizes  of 
units  in  commission,  as  well  as  the  lb.  of  coal  per  unit  sent 
out.  and  the  cost  iier  tfui  of  each  class  would  indicate  in  the 
cost  i>er  unit  l.^■hether  the  plant  was  keeping  within  its  test 
conditions. 

Mr.  J.  K.  StothBrt  (Glasgow)  emphasised  the  need  for 
cxijerienced  and  expert  observers.  Unless  the  methods  for 
niaking  the  various  ineasiu'ements  lequired  in  boiler  trials 
were  standardised'  and  of  calculating  efficiencies  w'ere 
on  the  same  basis,  the  results,  apart  from  the  accuracy 
of  observations,  were  Jiound  to  be  diffeient  and  possibly  mis- 
leading. He  thought  that  the  report  of  the^  Committee  of  the 
Institution  of  Civil  Engineers  <:n  tabulating  the  results  of 
steam  engine  and  boiler  trials  rec<'ntly  published,  if  adhered 
to  by  engineers,  would  tend  to  attain  tlie  object  which  the 
author  had  in  view.  The  author  attached  too  much  import- 
ance to  the  value  of  the  C()2  measureanents.  which  might  be 
used  to  cause  a  waste  of  money  instead  of  the  saving  counted 
on.  As  a  matter  of  practice,  the  cost- of  evaporating  1,000 
gallons -was  the  best  test,  and  the  COa  records  were  a  guide 
to  help  them  to  attain  the  result.  There  was  a  good  deal  to 
be  said  for  the  author's  desire  for  specially  designed  furnaces 
for  each  class  of  fuel,  but  he  was  afraid  that  this  was  ideal, 
^ftinufacturers  had  to  aim  at  an  average  plant,  and  he  had 
often  known  casevS  of  specially  designed  furnaces  for  a  parti- 
cular class  of  fuel  which  had  prove<l  a  disadvantage  to  steam 
raising  when  the  pai-ticular  kind  of  coal  was  unavailable. 

In  the  course  of  his  reply,  Mr.  Selvkv  said  that  he  found 
it  took  six  months  to  tune  up  a  plant,  and.  personally,  he  would 
not  advise  testing  until  that  period  had  elapsed.  A  matter  of 
3  per  cent,  reduction  in  efficiency  was  not  likely  to  occur  on 
large  sets,  but  it  certainly  occurred  a  great  deal  upon  some  of 
thcf  smaller  iMwer  station  sets,  and  it  arase  very  often  through 
running  with  too  fine  clearances.  There  were  many  pitfalls  in 
testing,  and  people  seldom  got  within  2  to  4  per  cent.  He  had 
not  been  pleading  for  a  very  high  CO2,  but  he  thought  6  per 
cent,  was  upon  the  low  side  and  ought  to  be  improved.  A  very 
high  CO2  in  the  absence  of  complete  knowledge  had  often 
led  to  extraordinary  results.  The  question  about  K  w\as  rather 
a  subtle  one,  and  there  was  no  doidit  generally  that  they  were 
returning  to  a  reasonable  water  velocity  and  consequently  a 
more  reasonable  pumn  power.  A  furnace  was  usually  specially 
designed  for  a  poor  class  of  coal,  and  there  w-as  no  difficulty  in 
running  in  a  better  elass'of  fuel.     He  was  recently  testing  a 


new  gas  engine,  of  which  the  makers  wanted  to  know  the 
lower  calorific  value.  He  siient  six  weeks  in  trying  to  find 
that  out.  and  he  had  great  pleasure  in  telhng  them  that  there 
was  no  such  thing.  He  consulted  twenty-two  authorities  and 
text-books,  and  the  ultimate  conclusion  he  came  to  was  that 
there  was  conqdete  disagreement,  while  as  to  the  value  of  the 
li.TH.r.  per  Kw.-hour  he  would  say  it  was  3,413.7. 


THE    POWER     SUPPLY    OF    THE    CENTRAL 
MINING-RAND    MINES    GROUP. 


By  J.  H.  EIDER,   M.I.E.E. 


{Abstnict  of  paper  read  before  the  Institution  op  Electrical 
Engineers,  April  loth,  1915.) 

IContitt'ued  from  jiage  G36.) 

In  1913  a  new  type  of  control  apparatus  was  suggested  by 
the  South  .-Xfrican  General  Electrical  JC'ompany  (G.E.  Co.,  of 
America).  The  genei-al  arrangement  of  this  apparatus  is  as 
follows  :  —  -^ 

(1)  Electrically-operated  contactor  switches  are  used  for  the 
stator  circuits,  similar  to  those  now  working  on  several  3-pha6e 
winders  on  mines  of  the  group. 

(-2)  The  rotor  i-esistance  is  of  the  metallic  type,  the  various 
.sections  being  cut  in  and  out  by  a  series  of  nine  3-pole  elec- 
trically-operat-ed  contactor  switches. 

(3)  The  operation  of  the  stator  and  rotor  contactor  switches 
is  eli'ec-ted  by  a  small  master  controller  of  the  cylLndrical  type 
n',ounte<l  on  the  driver's  platform.  The  controller  lever  moves 
in  a  similar  manner  to  the  ordinary  operating  lever. 

(4)  The  rate  of  accelerating  the  sjieed  of  the  motor  is  auto- 
matically controlled  by  a^  relay  system  in  the  rotor  circuit,  so 
that,  although  the  control  lever  may  be  put  right  over  at  the 
start,  no  succeeding  rotor  switch  closes  until  the  rotor  current, 
which  has  increased  on  the  closing  of  the  preceding  rotor 
switcli,  has  fallen  to  a  predetermined  and  adjustable  amount. 

The  advantages  claimed  for  this  method  of  control  were:  — 

(rt)  No  heavy  work  is  imposed  on  the  driver  in  operating  the 
control  lever. 

(b)  No  energy  is  wasted  in  continually  pumping  electrolyte. 

{(■)  The  full  .speed  of  the  motor  is  obtained,  as,  when  the  last 
rotor  switch  closes,  the  rotor  is  metallically  short-circuited. 

(d)  No  energy  is  wasted  in  the  rotor  resistance  during  the 
pei'iod  of  full-speed  running,  but  only  during  the  periods  of 
accelei'ation  and  retardation. 

(f )  There  is  no  possible  risk  of  flashing  over,  however  quickly 
the  control  lever  is  operated. 

(/)  There  is  no  cooling  pipe  system  to  be  kept  clean  and  in 
order. 

The  .eqiupment  was  erected  in  the  winding  engine-room  at 
the  Viflage  Main  Reef,  Ltd.,  and  was  used  with  great  success 
for  .several  weeks,  dming  which  time  the  drivers  expressed 
themselves  as  being  very  well  satisfied  with  it.  Several  de- 
fects in  the  appaiatus  appeared,  however,  as  follows:  — 

(1)  The  control  gear  was  mounted  on  a  piiie  framework  on 
the  light  wooden  floor  of  the  engine-room.  The  continual 
opening  and  closing  of  the  contactors  shook  the  bolts  loose, 
and  it  was  soon  seen  that  the  mounting  was  too  light  and 
should  be  on  a  solid  floor. 

{■2)  The  rotor  resistance  was  formed  of  metallic  grids,  built 
up  in  frames  like  an  ordinary  tramcar  resistance.  These  frames 
were  arranged  in  a  metal  tank  filled  with  water -to  keep  down 
tlie  temperature.  The  water  and  the  electrolytic  action  gradu- 
ally destroyed  the  insulation  between  the  grid  .sections,  and 
atfectiHl  tlie  cable  contacts  on  the  grids. 

Apart  from  the.sc  de.'ects  the  general  working  was  so  satis- 
factory' that  it  was  decided  to  re-erect  the  control  gear  on  a 
solid  framework  and  foundations  in  a  small  hou.se  outside  the 
engine-room,  and  to  u.se,  instead  of  cast-iron  grids  under  water, 
a  series  of  air-cooled  rods  or  tubes  for  the  main  portion  of  the 
rotor  resistance  and  three  iron  plates  in  water  for  the  re- 
nuiinder.  Several  experiments  were  made  to  ascertain  the 
correct  size  aiul  lengths  of  the  rods,  and  the  whole  arrange- 
ment as  completed  now  appears  to  be  quite  sound  and  effective. 
The  gear  is  illustrated  in  figs.  2  and  3. 

Fig.  2  shows  the  stator  contactor  switches  and  fig.  3  the 
rotor  contactoi-  switches.  It  is  in  successful  daily  operation 
at  the  Village  Main  Reef  G.  M.  Company.  Ltd.  Although  a 
little  more  expensive  in  prime  cost  than  the  ordinary  type  of 
liquid  conti'ol.  this  is  more  than  repaid  by  the  effectiveness 
and  the  saving  of  the  heavy  losses  in  the  rotor  resistance  dur- 
ing the  times  of  full-speed  running. 

With  a  view  to  obtaining  competitive  ari'angeraents,  the 
author,  in  July,  1914,  sent  particulars  of  the  contactor-relay 
system  of  control  to  a  British  firm  which  claims  to  be  exjiert 
in  that  class  of  work.  It  took  nearly  five  months  for  a  reply, 
other  than  an  -  acknowledgment,  to  be  received,  and  then  the 
information  sent  was  entirely  useless.     Wake  up,  England! 
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KltH.-tiicall,v-opeiate<l  confcictor  swittlifs  f"i'  the  stator  circuits 
;iro  us«'<l  with  fjivt  success  on  .scvenil  H-phasc  winders  of  the 
j;niup.  The  contacts  are  self-cle:i(iiiit;  and  are  broken  under  a 
inat;iu'tic  blow-out,  and  the  niiiiu*i.'nauce  is  exceedinfily  snuiU 
wlien  voinpared  with  the  ordinary ^p.tttern  of  oil  switch.  A 
contactor  switch  is  shown  in  fig.  4,  from  which  its  essential 
IKuts  will  be  sctfU. 

Mannlacturcrs  do  not  seem  tn  realise  the  nature  of  the 
<luties  which  win<lcr  oil-break  .switches  have  to  perform,  and 
thi'\  usually  snpiily  the  ordinary  s\\  itchboard  type.  While  the 
1  itter  i-  only  ■■ailed  upon   to  upen   an<'  close  feeder  <ii-  machine 


It  is  only  1^^-  drawing  out  a  diagram  for  each  individual  case 
that  a  proper  decision  can  be  made  as  to  which  type  of  winder 
is  the  correct  one  to  emplay. 

One  advantage  which  the  li-phase  winder  has  over  the  Ward 
Leonard  is  that  geared  motore  running  at  375  R.P.M.,  or  at 
higher  speeds,  can  be  most  conveniently  employed  in  the 
majority  of  cases,  which  not  only  means  a  much  cheaper 
equipment,  but  a  better  and  more  economical  motor  than  if  a 


Fiii.  -2.— ST.vroi;  Co.vtactok  Switchks. 


Fig.  4.— Er,ECTnic.\LLV-0PER.\TEU  Comaltob  Switch. 


circuits  occasionally,  and  generally  with  no  load  on  at  the 
tijne,  switches  for  3-phase  windeis  frequently  have  to  make 
and  break  circuits  froju  501)  to  l.dlNl  tiines  per  day,  and  the 
breaking  is  usually  done  under  full  load.  It  requires  a  very 
substantial  switch  to  stand  up  to  this  sort  of  work,  and  the 
aicing  contacts  and  the  oil  have  to  he  renewed  at  least  once 
;i  week.  This  is  a  veiy  "messy"  and  expensive  job,  and  con- 
tactor switches  are  Iteing  insisted  upon  for  all  future  ii-phase 
winders.  On  a  3-phase  winder  at  Rose  Deep,  T^td.,  these 
switches  have  made  and  broken  the  stator  circuits-  over  388,(K)!) 
times  without  any  cu.st  whatsuever  for  I'epairs  or  maintenance. 
The  (leep-er  the  shaft  the  cheai)ei'  ^s  the  3-pha.se  system  com- 
paied  with  the  Ward  Le(uuird,  ))articularly  if  the  contactor 
system  of  rot(u-  control  is  used,  because  with  the  latter  the 
resistance  losses  are  entirely  eliminated  at  f\dl  speed.  With 
lialanced  (tlouble-drum)  winders  working  without  a  tail  rope, 
there  is,  however,  a   limit  to   the  depth  at  which   a  3-phase 


direct-coupled  one  weie  used.  With  tlie  Ward  Leonard  system 
a.  direct-coupled  low-si)eed  motor,  although  more  expensive, 
gives  a  better  working  machine. 

Most  of  the  so-c«lied  overwinding  accidents  which  have 
occurred  on  the  Rand  have  been  caused,  not  by  any  failure 
to  stop  the  skip,  but  by  starting  the  winder  in  the  wrong 
direction  when  one  .skip  is  at  the  tipping  point.  In  such  cases 
the  skip  is  pulled  into  the  headgear  sheaves  before  the  winder 
dium  has  made  half  a  turn. 

Overwinding  devices  which  cut  off  the  supjily  of  energy 
when  the  skip  has  reached  a  prc-deterniined  jvjint  are  not  of 
much  use  for  avoiding  such  accidents,  because  the  driver 
must  retain  full  command  of  the  winder,  in  w  hatever  position 
the  skip  is,  to  be  able  to  bring  the  skip  to  tlie  exact  tipping 
point.  This  <iperation  frequently  calls  [or  slight  movements 
of  the  winder  after  it  has  first  been  stop|)ed. 

In  191'2  the  author'.s  attention  was  directed  to  an  electrical 


Fii:.  3. — EoToit  CpNT.\ci'oi>  Sw  rriHKs. 

winder  is  the  more  economical,  becau.-e  the  weight  of  the 
descending  rope  ultimately  ovcrb.ilasux's  the  weight  <if  the' 
a,?cending  load  and  reverse  current  has  to  be  applied  to  pie- 
vent  the  winder  running  away.  Such  energy  has  to  be  paid 
for,  but  with  tlu!  War<l  Leonard  winder  the  greater  jiart  of  the 
breaking  energy  can  be  returneibto  the  line.  There  is  there- 
fore not  only  the  saving  of  a  loss,  but  a  distinct  gain  to  be 
made. 

For  a  winder  which  is  fre()uently  or  ciuistimtly  used  for 
lowering  loads,  such  a.s  nu-n  or  inat'.'rial,  or,  in  scutie  cases  of 
inclined  shafts,  k)wering  rock  to  a  point  whei<'  it  can  be  better 
raised  by  a  vertical  shaft  wimler.  the  War<l  f-eonard  system 
as  much  to  be  preferred. 


COKTAC-J,   '^Z- 


.  /Z   of*   Tl« 


—  A-fcy 


Fin.  5.— DiAou.vM  oi-  riiiLir's  Ixhicatino  Duvicc. 

device  in  use  on  certain  winding  eugiiu-s  at  the  Simmer  and 
.lack  ICi.st  mine,  near  .lohaiinesburg.  the  invention  of  Mr.  W. 
J'hilip.  the  resident  engineer,  which,  it  was  claimed,  would 
give  unmist.akaiile  warning  to  the  driver  if  he  attempted  ti> 
start  the  winder  in  the  wrong  direction  with  the  skip  in  the 
tip,  without  in  any  way  taking  away  from  him  the  full  com- 
mand of  the  winder.  Qn  investigation  this  claim  was  found 
t)   be    fully  justified,  and   since  that  date  the  whole  of  the 
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winders  on  the  mines  of  the  group  have  been  fitted  with  the 
Philip  device.    The  action  is  as  follows:  — 

A  "i-way  controller-  switch  is  connected  to  the  driver's 
operating  lever,  so  that  the  contacts  are  open  when  the  lever 
is  in  the  neutral  or  "off"  position,  A  slight  motion  of  the 
lever  in  either  direction  closes  the  contacts  on  one  side  or  the 
other.  .\n  insulated  disk,  w-ith  a  short  metallic  insertion  on 
the  edge,  is  fixed  on  the  spindle  of  each  depth  indicator  dial, 
■with  two  contacts  arranged  so  that  the  circuit  is  closed  when 
the  depth  indicator  shows  the  skip  to  be  anj-where  in  the 
region  between  the  headgear  sheaves  and,  say,"  150  ft.  below 
the  collar  of  the  shaft. 

A  battery  and  a  loud  warning  hooter  complete  the  apparatus, 
which  is  connected  up  as  shown  in  fig.  5.  In  the  case  of 
winders  with  loo.se  drums  operated  through  clutches  (a  great 
many  of  these  windere  are  in  use  on  the  Rand  to  wind  from 
different  levels)  an  auxiliary  contact  is  provided  which  is 
broken  when  the  clutch  is  open  and  the  brakes  are  holding 
that  drum. 

By  following  through  the  connections  it  will  be  seen  that 
when  a  skip  is  within  what  may  be  called  the  "  danger  zone  " 
the  smallest  movement  of  the  operating  lever  in  the  direction 
to  raise  the  skip  will  sound  the  hooter,  which  is  placed  close 
t<')  the  driver.  He  is  at  once  warned,  and  unless  he  has 
deliberately  put  his  lever  into  that  jxisition  he  quickly  pulls 
it  back  before  any  damage  has  been  done.  He  can  only  raise 
the  skip 'within  the  danger  zone  with  the  full  knowledge  of 
what  he  is  doing,  and  he  is  also  warne<l  by  the  hooter  if  he 
keeps  the  power  on  past  the  pre-determined  jwint  in  the 
shaft.  This  simple  apparatus  has  already  been  the  means  of 
preventing  a  great  many  accidents. 

{To  ie  continued.) 


Discussion  at  M.^nchester. 

Mr.  S.  J.  Watson  said  it  was  difficult  to  understand  why  the 
power  plant  load  factor  should  be  about  7-5  per  cent,  whilst 
the  load  factor  of  the  air  system  was  only  30  per  cent.  The 
75  per  cent,  load  factor  indicate<i  that  some  of  the  processes 
w-ere  working  right  through  the  24  hours,  and  presumably  the 
processes  employing  air  compressors  were  only  used  part  time. 

Mr.  A.  E.  Mackenzie  said  the  author  had  uttered  a  word  of 
warning,  which  some  engineers  jireseut  would  perhaps  have 
to  take  to  heart  during  the  next  few  years,  in  stating  that  it 
was  only  courting  failure  to  attempt  to  give  a  permanent  and 
reliable  supply  without  a  proper  leserve  of  generating  and 
transforming  plant.  Many  central  station  engineers  in  this 
countiT  would  be  pleased  indeed  to  have  the  reserve  of  25 
per  cent,  which  the  author  considered  essential  for  a  lai'ge 
supply  like  the  Rand.  It  was  difficult  to  understand  w-hy  the 
power  company  stipidated  in  their  agreement  a  possible  fre- 
quency variation  of  10  per  cent. ;  such  a  variation  would  not 
be  good  enough  for  a  Lancashire  cotton  mill  ow'uer,  and  con- 
sidering a  75  per  cent,  load  factor  and  the  serious  trouble 
encountered  by  the  author  with  stamps  and  speed  of  rotary 
mills,  it  would  appear  that  thLs  vai-iation  was  frequently 
obtained.  The  expense  of  three  meters  was  warranted  in  view 
of  the  immense  power  to  be  metered.  It  would  apjwar  advan- 
tageous to  have  each  series  of  three  composed  of  different 
types,  preferably  with  different  characteristics.  The  author 
stated.  "It  is  a  very  common  and  erroneous  practice  to  install 
oil  switches  without  considering  the  volts  that  they  may  be 
called  upon  to  deal  with."  In  justice  to  engineers  in  "this 
country,  the  author  should  substitute  "was"  instead  of  "is." 
as  this  feature  had  been  generally  recognised  in  this  country 
for  a  long  time.  Regarding  a  switchboard  maker's  guarantee 
as  to  the  maximum  kw.  which  could  be  safely  broken  at 
normal  voltage,  the  speaker  would  not  place  the  slightest 
rehance  upon  such  a  guarantee. 

Mr.  .\LcqcK  was  much  impre.ssed  bv  the  perujissible  pres- 
sure variation  of  10  per  cent,  up  or  down,  especially  having 
regard  to  the  necessity  of  uniform  speeds  in  certain  operations. 
It  would  be  interesting  to  consider  how  far  this  nower  supply 
would  have  been  commercially  feasible  if  in  the  first  place  the 
ixiwer  company  had  been  compelled  to  deliver  energv  under 
the  rather  restricted  variations  prescribed  bv  the  Board  of 
Trade. 

Mr.  W.  H.  Lea,  who  returned  from  the  Rand  about  nine 
years  ago.  expressed  his  surprise  at  the  phenomenal  change  in 
plant  which  had  taken  place  since  he  left.  The  weights  of 
the  stamps  ten  years  aco  varied  from  750  to  1,2.50  lb.,  whereas 
to-day  they  were  2,000  lb.  Again,  the  heaviest  skip  load 
encountered  !iv  the  speaker  was  four  tons,  against  the  modern 
eight  tons.  The  suggestion  had  been  made  some  years  ago 
to  employ  taper  ropes  having  a  top  diameter  of  about  2  in. 
and  bottom  diameter  about  5  in.;  had  this  been  developed? 
The  idea  of  plar-ing  the  crushers  at  right  angles  to  each  other 
was  quite  novel  and  good. 

Mr.  Cramp  &,sked  why.  both -in  the  present  paper  and  that 
read  by  Mr.  Sparks,  nearly  the  whole  of  the  mininir  machinery 
appeared  to  have  been  obtained  anyw-here  but  in  this  countn,'. 
If  the  motors,  centrifugal  pumps,  and  compressors  were  better 
designed  and  better  made  abi-oad,  the  .sooner  this  was  realised 
the  better:  if  such  was  not  the  case,  what  was  the  reason  for 
-so  little  of  the  machinery  being  made  here?  It  was  clear 
that  recently  some  of  the  switches  had  not  been  made  abroa<l, 
and  it  was  onlv  fair  to  the  English  thtit  the  point  should  be 
emphasised.    If  it  were  simply  a  question  of  price,  that  was 


another  matter.  Regarding  the  control  of  winding  machineiy, 
the  cascade  motor  had  not  been  mentioned,  but  nevertheless' 
was  worthy  of  consideration.  Instead  of  wasting  the  energy 
absorbed  in  the  rotor  resistance,  the  intermediate  system  might 
be  adopted,  whereby  the  rotor  currents  were  led  to  a  small 
polyphase  motor  which  would  make  u.se  of  the  energy  so- 
provided  to  drive  additional  machineiy.  This  system  had  been, 
successfully  adopted  in  mining  in  this  countiy.  In  any  case 
it  was  more  efficient  than  the  plain  polyphase  system,  and 
actually  was  about  a  mean  in  cost  and  efficiency  between  the 
plain  ix)lyphase  system  and  the  Ward  Leonard  control.  The 
author's  use  of  the  term  "  root  mean  square  "  was  not  clear'. 

The  Author,  in  reply,  said  that  under  the  agreement  with 
the  ix)wer  company  the  Rand  Mines  group  took  the 
whole  of  their  po^\•er  from  the  company.  Steam  plant 
was  entirely  scrapped.  The  price  paid  was  0.525d. 
per  unit,  but  with  certain  discounts  dependent  upon 
tlie  carriage  on  coal,  ete.,  the  net  price  came  down  in 
round  figm'es  to  O.od.  The  air  unit  was  paid  for  at  the  same 
figure.  Regarding  the  laige  difference  between  the  load  factors 
for  electricity  supply  and  air  supply,  the  reduction  operations 
on  the  mines  continued  uninterruptedly  except  for  a  few  hours 
a  month  to  clean  up.  The  only  variable  electrical  load  was  the 
winiling,  the  pump  load  and  everything  else  was  con.stant. 
If  the  winders  were  removed,  the  load  factor  would  increase 
from  73  i^er  cent,  to  98  ger  cent.  The  air  I'Jad  f ;ictor,  on  the  other 
hand,  was  low  on  account  of  the  drilling,  which  could  not  be 
a  continuous  operation.  Tlie  drilling  was  done  on  a  single 
shift,  and  generally  finished  about  one  or  two  o'clock  in  the 
day.  The  hole  was  then  charged  and  blasted.  Some  mines 
had  two  drilling  shifts,  one  day  and  one  night  shift,  which  im- 
proved the  load  factor,  but  it  could  never  be  as  good  as  the 
electrical  load  factor  because  of  the  time  occupied  in  charging, 
blasting,  and  clearing  away  the  rock.  The  gate  meter  was 
certainly  better  than  the  Venturi,  and  anj'one  interested  in 
air  meters  should  consult  Mr.  Hodgson,  who  was  an  expert  om 
such  matters.  Contrary  to  Mr.  ."Mcock's  assertion,  pressure- 
variations  did  not  affect  the  .speed,  this  being  governed  by  the-, 
frequency.  The  transformers  used  bv  the  power  company  were 
oil  cooled,  with  a  natural  air  draught  coming  in  from  outside. 
The  question  of  taper  ropes  raised  by  Mr.  Lea  brought  up  an 
old  story  and  an  important  point.  The  depth  from  which  a 
winder  could  draw  rock  was  dependent  upon  the  rope,  and  if 
carried  to  extreme  depth  the  rope  alone  would  represent  the 
full  load  without  any  addition.  This  point  led  to  the  sugges- 
tion and  trial  of  the  taper  ropes  refeiTed  to  by  Mr.  Lea,  but 
they  were  quickly  given  up.  The  author  had  no  actual  report 
of  the  reason  of  failure,  but  suggested  that  difficulties  were 
experienced  in  working  such  ropes  on  the  drums.  The  exist- 
ing ropes  were  2  in.  in  diameter,  and  the  greatest  depth  of 
any  winder  was  4,1-44  ft.  There  was  another  reason  besides- 
that  of  the  rope  which  determined  whether  one  or  two  winders: 
should  be  used,  one  winder  being  .'it  a  lower  stage.  .-K  deep 
shaft  of,  say,  5,000  ft.,  using  only  one  winder  would  produce  5 
to  8  tons  at  one  operation,  and  with  the  winder  going  at  2,500 
ft.  per  minute  would  take  2  minutes  to  get  tlie  rock  to  the 
top.  If  another  winder  were  in.stalled  half  way  down,  so  as 
to  wind  in  two  stages,  twice  the  amount  of  rock  could  be  dealt 
with  in  the  same  time.  This  was  the  critical  point  deter- 
mining whether  to  use  one  winder  or  two.  Regarding  remain- 
ing steam  plant,  as  stated  previously,  the  whole  of  the  Rand 
group  w'as  electrified,  but  there  were  other  mines  on  the  Rand 
which  had  not  contracted  for  the  whole  of  their  supply  and 
retained  steam,  particularly  for  w'inders.  because  unless  they 
contracted  for  the  whole  supply  they  could  not  get  a  flat  rate. 
They  chose  that  type  of  load  on  their  mines  which  gave  th& 
best  load  factor,  and  thereby  brought  their  rate  down.  In 
reply  to  Mr.  Cramp,  more  than  ha]f  the  plant  was  ordered' 
out  of  England,  a  gixjd  deal  being  bought  from  .\merica.  The 
author  had  pointed  out  to  the  owners  that  there  were  points- 
other  than  price  to  be  considered  in  placins  orders,  but,  never- 
theless, three-quarters  of  the  plant  w-as  ordered  almost  entirely 
on  a  price  basis.  Lately,  however,  matters  were  altered  and 
the  price  question  had  been  largely  eliminated  in  favour  of 
quality.  Reliabdity  was  the  first  demand,  and  efficiency  to 
the  purchaser  meant  something  which  would  always  run  and 
give  no  trouble  with  ordinarv'  attention.  Balanced  three-phase 
meters  were  used  throughout,  as  the  loads,  except  in  the  case 
rif  a  few  odd  circuits,  were  balanced.  There  were  no  three- 
pha.se  ca.scade  motors  on  the  Rand  group,  and  the  author  did' 
not  feel  disposed  to  go  out  of  his  way  to  adopt  them.  If  a 
lilain  three-pha.se  winder  was  uu.suitable.  the  '^'ard  Leonard' 
type  would  be  installed.  The  formula  for  the  air  meter  had  been 
proved  correct  by  the  measurements  of  the  displacement  meter. 
The  size  of  the  orifice  .should  be  about  J  in.,  which  could  be 
made  within  reasonable  limits,  say.  I  in  up  or  down.  It  could' 
be  used  without  objection  if  it  cahie  within  those  limits.  There 
was  no  apparent  reason  why  rope-driving  should  not  be  used 
other  than  the  enormous  amount  of  space  occupied  by  the 
i'Of)e  drive.  It  was  much  cheaper  and  better  in  every  respect 
to  install  high-speed  compressors.  The  author  had  no  figures 
regarding  air  losses  in  pipes,  but  emphasLsed  the  importance 
of  maintaining  a  g^od  air  pressure  at  the  drills.  The  defini- 
tion "  rcKit  mean  square  "  was  not,  perha])s.  a  scientific  expre.s- 
.'iion.  but  its  mennins  was  obvious  :  it  was  the  true  average- 
horsp-jxiwer  which  the  plant  was  called  upon  to  do.  The  term 
was  in  common  use  on  the  Rand,  and  if  it  were  stated  that  a 
winder  had  a  root-mean-sqnare  power  of  2.000.  it  meant  that 
in  starting  the  machine  unght  have  to-develop  4,000  n.p.  for  » 
short  time. 


Vol.  76.     No.  1,9."(,  Mat  :,  1915. J 


THE    ELECTRICAL    REVIEW. 


673 


THE    RHEOSTATIC    CONTROL 
OF    SEPARATELY  EXCITED    GENERATORS. 


By  L.  BOOTHMAN. 


The  use  of  a  main  field  iheostat  in  conjunction  with  an  exciter 
field  iheostat  is  in  some  cases  necessary,  particularly  where 
the  voltage  of  the  exciter  circuit  must  be  kept  perfectly  con- 
stant— for  instance,  where  the  exciter  is  also  being  used  for 
fighting  purposes;  but  in  most  cases  the  main  field  rheostat 
can  be  dispensed  with  entirely  and  the  whole  regulation 
■obtained  by  the  exciter  field  rheostat  alone.  The  resultant 
saving  in  first  cost,  the  saving  of  a  continual  larger  watt  loss 
due  to  a  main  field  rheostat,  and  the  saving  in  space,  together 
with  the  increased  simplicity'  of  a  .single  rheostat,  make  the 
use  of  such  a  method  of  control  worthy  of  consideration.  Such 
rheostats,  however,  must  have  a  large  number  of  steps  of 
resistance  in  order  to  compensate  for  the  following  variable 
factors  :  — 

The  forms  of  two  curves  are  required  to  be  known  for 
stepping  out  the  rheostat  resistance,  namely,  the  load  saturation 
curve  of  the  generator  and  that  of  the  exciter.  These  curves 
are  usually  calculated  or  are  taken  from  tests  of  similar 
machines,  and  in  either  case  .some  vaaiation  is  to  be  especte<l, 
<lue  to  natural  differences  in  -  material  and  differences  in 
reluctance  of  the  joints  in  the  magnetic  circuit. 

Again,  there  is  approximately  twenty  per  cent,  resistance 
variation  in  both  machine  fields  from  the  cold  to  the  final 
temperature  when  i-unniiig.  thereby  displacing  by  a  propor- 
tionate amount,  during  this  period,  the  working  position  of 
the  exciter   field  rheostat. 

A  further  variation  may  be  produced  if  an  alteration  in 
speed  occurs,  especially  at  low  loads,  if  the  exciter  saturation 
curve  approximates  a  straight  line  form  at  this  position.  This, 
of  course,  raises  or  lowens  the  terminal  voltage  of  the  generator 
in  sympathy  with  the  alteration  in  .speed. 


parativel^-  small  steps  of  resistance  are  inserted  over  the  work- 
ing range,  with  a  few  large  steps  at  the  no-load  end  to  allow 
of  some  margin. 

What  is  needed  therefore  is  a  rheostat  of  reasonable  dimen- 
sions and  cost,  and  with  a  large  enough  number  of  steps 
to  allow  of  the  resistance  being  stepped  out  evenly  over  the 
whole  range.  Rheostats  which  fulfil  these  conditions  have 
l>een  developed  and  patented  by  the  British  Westinghouse  Co., 
and  are  shown  in  figs.  1  and  2.  These  rheostats,  by  means  of 
a  novel  contiivance,  give  a  large  number  of  steps,  "and  at  the 
same  time  occupy  about  the  same,  or  less,  space  than  the  usual 
form  of  exciter  field  rheostat.  They  are  made  in  two  types, 
viz.  :  a  "  straight  "  pattern  designated  MB.  St.  type  "with 
five  hundred  to  five  hundred  and  fifty  steps,  and  a  smaller 
round  pattern  designated  MBR  type,  with  two  hundred  and 
eighty  to  three  hundred  and  eight  steps. 

The  operation  of  both  t>-pes  is  practically  the  same,  and  will 
hi  readily  understood  from  an  explanation  of  the  type  MB. 
St.,  which  is  illustrated  in  fig.  2. 

This  rheostat  consists  essentially  of  two  rheostats  connected 
in  series,  as  shown  in  the  diagram,  the  whole,  of  the  resist- 
ance of  one  rheostat  called  the  "  subdivider"  being  equivalent 
to  one  step  c>f  what  is  termed  the  "  main  "  rheostat,  which  in 
this  type  is  the  straight  portion. 

By  revolving  the  operating  hand-wheel  half  a  revolution  in 
one  direction,  the  ten  steps  of  the  subdivider  resistance  are 
cut  out,  and  a  slight  further  movement  in  the  same  direction 
puts  the  whole  subdivider  again  in  circuit.  Simultaneously 
with  the  latter  movement  the  equivalent  resLstance  of  one 
step  is  cut  out  of  the  main  rheostat  resistance.  This  is  accom- 
plished by  means  of  the  double  arm,  shown  in  fig.  3,  which 
engages  with  and  revolves  the  capstan  fixed  to  the  quick 
traverse  screw  which  moves  the  brush  of  the  main  rheostat. 


Pig.  1.— Type 


MBR  "  Field  Rheost.w  giving  280  to 
308  Steps. 


Fk.s 


Tirmifiait 


i  k  3.— Ii.i.rsTii.ATiox  .ANTi  DiAOR.^M  oi'  Tyi'E  "  MB.  St." 
FiKi.ri  Rheost.at  givi.no  .500  to  55<1  Steps. 


Displacement  of  the  coumiutating  brushes  of  the  exciter 
from  the  correct  or  neutral  position,  particularly  if  the 
machine  has  interpoles.  affects  the  shape  of  its  load  .satura- 
tion curve  with  a  consequent  derangement  (if  the  stepping  nf 
the  rheostat  resistances. 

Where  an  alternator  is  designe<l  fur  a  certain  iKiwor-factur 
and  is  run  on  a  load  with  a  different  power-factor,  the  neces- 
sary range  of  exciter  voltage  is  changed.  For  example,  when 
junning  on  a  load  with  a  lower  power-factor,  a  larger  amount 
of  resistance  is  required  in  the  working  range  of  the  exciter 
rheostat. 

The  rheostat  nuist  have  a  sutlieient  numbi-r  of  stejis  t<i 
ensure  that  the  pennissible  variati<ui  ef  generator  voltage  on 
-load  is  not  exeee<led.  also,  the  totid  ohiiiic  resistance  must  be 
sufficient  to  cbtain  the  lowest  generator  voltage  required  at 
no-load. 

The  conclusion  derived  from  the  above  considerations  is  that 
.an  evenly  dividinl  resistance  in  the  exciter  rheostat  is  the  best 
profKisition  in  order  to  cover  all  the  above  iwints. 

'Ihe  usiud  exciter  field  iheostats  now  on  the  market,  with 
about  luie  liuiidred  to  one.  hundred  and  twenty-five  steps 
inaxiinuiii.  have  not  a  sufficient  number  of  steps  to  render 
this  proposition  imssible.  If  it  were  attempted  to  carry  it 
out  on  them  the  regulation  on  the  working  range  would  be 
too  "  coar.se,"  i.e..  there  wuuld  be  too  nmeh  resistance  be- 
tween each  .steji.  In  these  rheostats,  therefore,  relatively  large 
steps  of  resistance  are  inserted  from  the  "all  out"  position 
up  to  where  the  estimated  working  lange  is  reached,  and  com- 

*  From  the  British    Wc.'iiiihjhuM.^e  Oa?.ette. 


It  will  be  seen,  therefore,  that  each  main  step  of  resistance 
is  sub-divided  and  is  cut  out  in  ten  steles  every  time  the  hand- 
wheel  is  rotated  half  a  revolution  in  the  one  direction;  the 
action  is  similar  when  putting  resistance  in. 

There  are  in  this  tyjic  fifty  steps  in  the  straight  portion  and 
ten  in  tlie  subdivider.  thus  obtaining,  with  twenty-five  revolu- 
tions 1  f  the  haiid-whe<'l,  five  hundred  steps  from  the  "  all  in  " 
to  the  "all  out"  [X)sition. 

If  the  total  stilidivider  resistance  is  arranged  to  be  only  ten- 
elevenths  (if  the  resistance  <f  one  main  step  instead  of  equal 
to  it.  then  the  eleventh  part  will  be  cut  "in"  or  "out"  as 
the  case  mav  be.  <luring  the  tran.sition  stage  of  "  balancing," 
and  thus  a  total  of  11   x  50  =  550  sU^ps  will  be  obtained. 

As  before  stated,  the  tyiie  "MBR"  rheostat  oiK-rates  in  a 
similar  manuer,t<)  the  tyi>e  "  MB  St."  just  described.  In  this 
c;i.-H>.  however,  the  double  arm.  instead  of  incpving  a  capstan 
which  actuates  a  iiuick  inoviiiy  thread  carrying  a  brush. 
aetiiate.s  a  tonthed  wheel  which  in  turn  moves,  by  mcjins  of 
-.1  pinion  and  gear  wheel,  a  contact  arm  fitte<l  to  an  extension 
mI  the  gear  wheel. 

The  tvpe  "  MR.  St."  rheostat  is  built  up  of  metal  and  miea 
throughout  and  has  laminated  contact  brushes.  The  resist- 
ance units  are  uinunted  directly  on  U>  the  stems  of  the  con- 
ticts.  which  is  a  valuable  feature,  as  it  avoids  any  int«r- 
]U(>diate  l.H.s<"   leads   between  the  contacts  and  resistances. 

The  latter  featme  also  applies  to  the  type  "MBR";  in  this 
case,   however,  the  c-ontacts  are  mounted  on  a  slate  panel. 

Both  of  thes*'  rheost;its  should  have  a  large  market  in  their 
resix>ctive  spheres,  as  they  are  undoubtedly  devices  which 
have  been  needed  for  a  long  time. 
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PUBLICITY-THE    SOUL    OF    BUSINESS. 


Bv  E.  P.  BENNEIT. 


"  Thousinds  of  poumls  wasted  daily  !  "  A  sUitemcnt  of  cou- 
eiderable  force,  nevertheless  it  is  one  that  may  bo  equally 
well  applied,  and  with  as  much  truth,  to  catalogues  and 
advertising  matter  generally,  as  to  the  waste-paper  disposed 
of  each  day  by  the  destructor. 

The  present  age  is  one  of  catalogues,  for  to-day  every  firm, 
large  or  small,  issues  lists,  from  the  bulky  volume  of  the 
manufacturer  to  the  schedule  of  prices  of  the  retail 
iinn  These  catalogues  are  scattered  broadcast  in  vast 
quantities  eveiy  year  by  iwst,  rail,  or  contract  carrier,  borne 
are  issued  upon  elaborate  systeuis,  cleverly  thought  out  in 
everv  detail,  and  seldom  fail  to  reach  the  right  quarter,  mevit- 
ablv"  repaying  the  enterprising  concern  or  individual  in  whose 
interests  they  have  been  compiletl,  while  'others— and  these  the 
great  majority— are  foredoomed  to  failure. 
"  For  the  pm-pose  of  classifi&ition,  it  would  be  interesting  to 
separate  the  firms  issuing  these  lists  into  three  classes,  viz.  :  — 

(1)  The  concern  which  scientifically  compiles,  produces,  and 
distributes.  -,11 

(■2)  The  concern  which  scientifically  compiles  and  produces, 
but  fails  in  the  distribution. 

(3)  The  concern  which  merely  commits  so  much  matter  to 
paper,  and  leaves  chance  to  be  resiwnsible  for  the  distribution. 

The  results  are  probably  in  the  same  ratio  to  the  cost  of 
production.  ,      .,     .  ,  .       ,      ^i      ^    j. 

Consider  these  three  sections  in  detail,  taking  for  the  first 
a  manufacturing  company  with  a  number  of  wholesale  dis- 
trict branches.  .  .         1    ui 

\t  the  headquarters  of  the  company  there  is  most  probably 
a  department— not  necessarily  large— exclusively  devoted  to 
pubUcitv  work.  This  department  would  be  in  close  touch  with 
the  works  manager,  and  working  in  concord  with  the  organis- 
ing secretary-,  the  former  regulating  the  prime  costs  and 
oulput  of  niaterial,  the  latter  stipulating  the  profits  to  be 
derived  The  works  manager  would  also  be  responsible  tor 
the  quality  of  the  material  being  up  to  the  standard  of  competi- 
tive makers,  the  organising  secretary  being  responsible  for  the 
ultimate  prices  being  fixed  .strictly  in  line  with  the  market  s 

ruling  figures.  ,      ,    ,  ,,   , 

In  this  way,  all  likely  demands  on  the  factory  could  be 
pi-omptlv  met" and  precipitate  advertising  avoided,  and  buyers 
would  invariably  find  the  catalogues  of  interest  and  real  value 
owing  to  the  absence  of  enhanced  or  erroneous  prices  of 
general  market  requirements.  _  . 

So  far.  it  will  be  ob.scrved  that  the  works,  organising  secre- 
tary, and  the  publicity  department,  have  been  in  close  touch 
with  one  another;  but  from  now  the  publicity  department 
have  the  matter  entirely  in  their  own  hands.  All  details  of 
production,  airangement  of  descriptive  matter,  illustrations, 
and  printing,  which  to  adequately  describe  would  require  the 
pen  of  a  pubheity  expert,  are  left  to  them,  and  the  whole 
undertaking  proceeding  rapidly  under  their  supervision— a 
most  important  point  in  the  issue  of  any  big  list,  if  it  is  to 
be  of  maximum  service — the  completed  publication  is  soon 
ready  for  distribution. 

Advance  copies  are  sent  to  the  respective  heads  of  the 
departments  and  branch  managers,  immediately  followed  up 
bv  a  small  quantity  being  sent  to  each  branch,  and  the  general 
distribution  theu  "commences.  Ttiis  distribution  is  started 
immediately  prior  to  the  appearance  of  the  trade  Press  notices, 
and  should"  preferably  be  taken  charge  of  by  a  supervisor  in 
the  publicity  department,  who  has  an  intimate  knowledge  of 
the  various  clients,  and  proceeds  in  the  following  order:  — 

(1)  Government  departments,  public  bodies,  and  corpora- 
tions. 

(2)  Concerns  on  the  ledger  with  current  accounts  (and  here 
the  supervisor's  duties  are  to  eliminate  the  casual  or  chance 
account  to  w^hicli  a  general  list  could  be  of  little  service). 

(3)  Prospective  clients. 

(4)  Consulting  engineers,  works  managers,  and  chief 
draughtsmen. 

The  latter  could  use  the  prmluction  with  advantage  when 
making  requisitions  upon  their  own  purchasing  departments, 
and  in  the  case  of  consulting  engineers,  the  publication  could 
be  of  use  in  connection  with  their  .specified  material.^ 

Distribution  3  and  4  would  be  most  effectively  caiTied  out 
bv  the  branches,  where  managers  and  travellers  are  in  touch 
with  the  more  important  men  and  departments,  who  could 
not  so  surely  be  reached  by  post  or  other  dehvery  methods. 

Where  a  company  has  overseas  establishments,  the  lists  are 
sent  in  bulk  to  the  colonial  or  foreign  offices,  and  the  distri- 
bution is  carried  out  on  similar  lines,  under  the  direct  super- 
vision of  the  local  manager  or  agent. 

The  entire  system  is  indexed  on  a  card  file,  kept  up  to  date 
by  constant  revision,  particulars  of  which  are  sent  in  at  fre- 
quent intervals  from  all  branches  and  the  counting-house. 

When  appHcations  for  li.sts  are  sent  :n  direct,  as  the  result 
<if  Press  notices  or  advertisements,  these  are  indexed  in  a 
similar  way.  and  the  branch  concerned  is  immediately  notified. 
'ITaese  applications  in  connection  with  any  big  lists  or  publica- 
tions are  confirmed  by  the  branch    before  despatch.       Thus 


waste  is  av<iidod.  and  it  is  reasonaliiv  certain  that  th.'  cata- 
logues are  not  being  sent  to  any  uudesirable  individuals  oi' 
firms.  By  this  system,  losses  are  reduced  to  a  minimum, 
returns  through  faulty  de.>ipateh  are  negligible,  and  the  is,sue 
is  consumed  in  the  best  directions,  and,  above  all,  no  waste 
is  eucounteied  by  quantities  of  the  hsts  being  hoarded  and 
eventually  destroyed,  owing  to  their  becoming  out  of  date. 

Tliree-quarters  of  the  complete  issue  thus  disposed  of,  th.- 
remaining  portion  is  left  for  distribution  against  subsequent 
demands  fi-oni  the  head  office  or  the  branches. 

For  Section  'i,  a  similar  company  might  be  illustrated,  which, 
though  posse.ssing  a  department  fully  capable  of  producing  a 
(Mtalogue  equal  in  every  respect  to  that  of  the  firm  jii.st  con- 
sidered gives  that  department  no  control  over  the  distribution, 
cr.  again,  specialising  only  in  production,  lacks  the  initiative 
<ir  interest  necessary  for  successful  distribution.  In  thi.s  ca.se. 
the  work  is  left  largely  to  the  efforts  of  the  junior  members  of 
the  staff,  who,  without  the  help  of  an  adequate  system, 
invariably  fail  in  securing  the  desired  results. 

The  issue  is  made  before  the  works  are  in  a  ix>sition  to 
supply,  and  the  departmental  heads  are  often  left  to  learn 
from  outside  sources  that  a  new  list  is  being  circulated. 

Press  notices  are  frequently  overlooked,  and  it  is  certain 
that  luuiieious  indi\'idua!s  secure  a  copy  of  an  expensive  list 
uhich  is  of  no  possible  value  to  them.  Returns  are  plentiful, 
owing  to  inaccurate  addressing,  and  in  all  probability  the 
"iilficial"  distribution  is  considered  complete  with  a  large 
supply  of  the  lists  still  available.  I'p<in  their  gradually  becom- 
ing ob.s<ilete,  they  are  finally  destroyed  to  make  room  for  new 
jiidilications.  It  would  be  impossible  to  obtain  an  accurate 
estimate  of  the  residtant  loss,  for,  in  addition  to  the  pividuc- 
tinu  expen.ses  and  the  cost  of  the  faulty  distribution,  there  is 
the  more  important  factor  of  orders  lost  which  might  other- 
wise have  been  secured. 

Take  for  Section  3  C(mcerns  well  known  to  almost  everyone, 
because  they  are  .so  numerous.  Collectively,  they  produce 
\ast  quantities  of  printed  matter,  which  can  hardly  be 
<lescribed  by  any  other  term.  True,  the  issue  may  be  bound 
ill  a  cover  of  striking  colour,  but  should  a  buyer  secure  a  copy 
by  any  means,  it  is  immediately  recognised  as  of  no  value  or 
interest,  and  is  therefore  rapidly  shelved,  its  very  colour 
denoting  that  it  i.s  the  one  catalogue  amongst  all  others  to  be 
avoided. 

It  is  in  this  section  that  the  waste  is  most  pronounced.  No 
correct  calculations  of  requirements  are  made,  and  to  avoid 
shortage,  excess  quantities  are  orderetl,  wliich  soon  accumulate 
to  alarming  dimensions,  and  either  for  lack  of  accommodation, 
or  for  fear  of  becoming  obsolete,  must  be  sent  out  broadcast. 

Outlets  must  be  found,  and  the  branches,  v\holesale  houses, 
and  clients,  are  asked  to  share  in  the  work  of  distribution. 
Listvs  are  unK)aded  ii>  bulk  upon  these  dLstributore.  to  again  lie 
idle  and  untouched,  for  the  reason  that  the  branches  are  fully 
awai'e  that  the  catalogues  are  unattractive  or  obsolete.  The 
wholesale  houses  find  more  remunerative  lines  to  which  to  give 
pulilicity,  and  the  client,  through  lack  of  enterprise,  fails  to 
see  that  he  might  make  some  use  of  the  hsts  to  help  the 
returns  of  his  own  retail  business. 

Having  briefly  surveyed  the  three  sections,  the  matter  can 
be  summed  up  as  foHows  : — If  to-day  "Publicity  is  the  soul 
cif  business,"  then  that  publicity  must  be  of  a  high  order  of 
intelligence,  so  arranged  and  produced  that  all  unnecessary 
trouble  on  the  part  of  the  buyer  is  avoided:  descriptive  matter 
must  be  .short  and  decisive,  clearly  illustrated,  and  in  form 
easy  to  handle,  with  every  facility  afforded  for  ready  reference 
to  particular  sections,  and,  above  all.  there  niu.st  -be  constant 
revision   to  keep  the  whole  production  up-todate. 

Such  matter  will  give  the  firm  concerned  a  high  standard 
amongst  the  buying  fraternity  and,  with  prompt  dispat'jh,  will 
reflect  on  the  capabilities  of  its  organisation,  creating  a  force-_ 
ful  influence  and  compelling  an  ever-increasing  business,  turn-' 
ing  waste  into  profit,  and  ensuring  success  and  dividends 
where  there  is  now  one  continued  struggle  for  mere  existence. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


AUSTRALIA.— H.M.  Trade  Commissioner  in  Australia  has 
recently  forwarded  to  the  Board  of  Trade  an  extract  from  a 
letter  which  he  has  received  from  a  firm  in  Melbourne,  com- 
plaining that  British  firms  do  not  always  comply  carefully  with 
the  regulations  regarding  certificates  of  origin  for  entrj-  under 
the  British  Preferential  Tariff.  The  extract  reads  as  follows  :  — 
"  We  have  recently  received  more  than  one  invoice  bearing 
on  the  back  certificates  which  are  inaccurately  worded  or 
signed  with  a  rubber  stamp.  In  such  cases  we  have  had  to 
deposit  the  money  and  get  fresh  invoices  from  the  manufac- 
tiiiere.  It  is  surprising  to  us,  as  it  doubtless  is  to  you,  that  a 
large  firm  of  British  manufacturers  should  consider  a  rubber 
stamp  signature  sufiicient  for  such  a  declaration  as  is  neces- 
sary to  satisfy  the  Commonwealth  Customs.  We  bring  these 
matters  under  your  notice,  thinking  you  may  deem  it  worth 
while  to  mention  them  in  your  advices  to  the  Board  of  Ti-ade 
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with  ii  view  to  manufacturers  being  warned  as  to  the  correct 
form  of  declaration  to  be  used,  and  also  as  to  the  necessity  tor 
such  declaration  being  properlj-  signed  and  witnes.sed." 

GOI.D  COAST.— The  Government  of  the  Gold  Coast  have 
recently  passed  an  \<:t  consolidating  the  Customs  tariff  of  that 
Colony,  to  make  one  uniform  tariff  throughout  the  Colony  in 
place  of  the  former  tariff  applicable  to  parts  of  the  Colony 
lying  Ea.st  or  West  respectively  of  the  River  Volta.  The  rates 
of  duty  leviable  in  that  part  of  the  Colony  lying  to  the  East 
of  the  I^iver  Volta  were  previously  lower  than  tbo.se  leviable 
on  similar  gfwds  importect  into  that  part  of  the  Colony  lying 
to  the  West  of  the  River  Volta.  The  rate  on  goods  not 
sjjecially  mentioned  in  the  tariff  is  now  fixed  at  10  per  cent. 
((,/  valorem  (on  the  value  of  the  goods  at  the  port  from  which 
the  goods  were  imported) ;  this  rate  would  be  leviable  on  any 
electiical  goods  not  exempt  from  duty.  The  following  articles 
arc  permitted  to  be  imported  free  of  duty  :  Goods  imported 
for  the  service  of  any  Public  Department  in  the  Colony ; 
apparatus  and  structural  materials  for  telegraphs,  telephones 
and  electric  lighting ;  appliances,  apparatus,  and  materials 
import«l  exclusively  for  use  in  any  process  for  the  separation 
of  metals  from  ores ;  cranes,  derricks,  and  winches,  whole  or 
in  parts,  and  machinery  necessary  for  working  the  eame; 
scientific  instruments  and  appliances;  electrical  macbineiw, 
lailwaj'  and  tramway  plant,  material,  and  rolling  stock. 

NORW.W. — The  following  articles  are  now  prohibited  to 
be  exported  from  Norway  :  Copper,  unwrought  (except  copi>er 
pi'oduced  in  Nor^-^'ay  and  accompanied  by  a  certificate  of 
origin) ;  alloys  of  copper  with  common  metals,  unwrought : 
.scrap  of  copper  and  copper  alloys ;  wholly  or  i>artly  manufac- 
tured wares  of  copper  and  alloys  of  copper  with  common 
metals,  viz.,  plates  and  .sheets,  ribbons,  rods,  rolled  or  drawn 
wire,  cup-shaped  materials'  for  the  manufacture  of  cartridges; 
liolts,  rivets,  and  nails;  tubes  and  shaped  pieces;  wire  twist-ed 
into  ropes;  cables  without  insulation  fitted  with  mantle, 
armonred  or  unarmoured.  also  cables  covered  'U'ith  insulating 
materials  of  all  kinds;  and  castings. 

DRNM.\RK. — The  following  articles,  amongst  others,  are 
now  prohibited  to  be  expoi-ted  :  Ferro-mangane.se,  ferro-molyb- 
denum,  feiTO-nickel,  feiTo-titanimB,  feiTO-tungsten,  ferro- 
vanadium.  graphite  and  graphite  crucibles,  manganese  and 
manganese  ore. 

SWITZERL.4ND.— Exportation  of  the  following  goods  has 
been  prohibited  as  from  April  •24th  :  Iron  and  .stwd  .sheets 
of  all  kinds,  including  corrugated  sheets  and  corrugated  piping; 
piping  of  wrought  iron  and  steel  with  an  internal  diameter 
of  less  than  40  cm. 

BULG.ARI.A.— .\mongst  a  number  of  other  articles  whose 
exportation  from  Bulgaria  is  now  prohibited  are  telegraph  and 
telephone  wires,  copper  of  all  sorts,  tin,  lead,  and  other  metals, 
also  raw  copper  and  certain  forms  of  metal  from  the  Plakal- 
nitze  Mine. 

MOROCCO.— Tlie  Re.sident-General  of  the  French  Zone  in 
Morocco  has  prohibited  the  exportation  and  re-exportation  (in 
process  of  transit,  transhipment,  or  under  the  temjxirary  im- 
iwrtation  regime)  of.  amongs^  other  articles;  Electrical  appa- 
ratus; rubber  in  any  fonn ;  celluloid;  iron,  steel,  metals  and 
oT-es;  machines  suital.de  for  the  manufacture  of  munitions  of 
war  or  military  arms. 


UTILISATION    OF    SOLAR    ENERGY. 


Wh.\t  was  probably  the  most  complete  account  yet  published 
of  work  peiformed  on  the  utilisation  of  solar  energy  was  pre- 
.sented  by  Mr.  A.  S.  E.  .Ackerjunn  at  a  meeting  of  the  llo\.\L 
Society  of  .Arts  on  .April  '28th.  The  author's  work  in  Egypt 
with  the  Shuman-Boys  absorber  was  described  fully  last  year 
(see  ElI':cthic.\l  Review,  .\pril  •24th,  p.  7'22),  and  the  present 
paper  deals  exhaustively  with  the  methods  and  re.sults  of 
earher  workeis.  There  is  no  doubt  that  the  direct  utilisation 
of  solar  energy  is  feasible;  the  only  question  is  whether  such 
utilisation  is  economically -practicable.  .-Xbout  .5.000  h.p.  per 
acre  is  transmitted  by  the  sun  t-o  the  earth's  surface  at  noon 
on  a  clear  day,  and  it  is  said  that  the  eolar  energy  received 
on  120  square  miles  of  the  Sahara  is  equivalent  to  the  whole 
world's  coal  and  oil  consumption.  Of  this  enormous  power 
only  about  45  per  cent,  was  utilisi'd  l)y  the  Shimian-Boys 
plant;  but  it  mlist  lie  reiiH>ndiere<l  that  tlu>  elticiency  of 
storage  of  solar  energy  by  plant  life— from  which  the  whole  of 
our  coalfields  Iihvc  liecn  derived— is  nothing  like  so  great. 
Further,  the  thermal  efficiency  of  the  Egyiitian  boilers  was 
(inly  40  per  cent.,  aiul  it  is  reasonable  t<i  supiiose  that  this  can 
lie  increased  materially  as  experience  is  gained  in  sun-boilei^ 
construction.  Ericsson,  nearly  f<irty  years  ago,  claime<l  72..5 
per  cent,  thermal  elliciency  f<ir  his  sun-boilers,  and  so  reliable 
has  time  proved  his  data  on  the  solar  constant  that  it  wouUI 
be  well  worth  while  investigating  the  present  ixissibilities  of 
the  boilers  that  he  u.sed. 

.Apart  from  bad  luck  in  the  way  of  purely  me<.^hanical  defects 
in  the  engines'  and  pumps  installed,  the  Shuman  plant  in 
Egypt  was  affected  adversely  by  the  low  steam  pressure  em- 
ployed.     Tw'o   compromises  have    to    be    made.      By    adnjitiog 


higher  steam  pressui-e  the  engine  efficiency  is  increased,  but 
so  is  the  loss  from  boiler  radiation.  Again,  with  small  con- 
centration and  low  boiler  t«mi)€rature.  single  or  double  cover 
glasses  are  required  to  reduce  losses;  but  as  concentration  is- 
increased,  there  comes  a  point  at  which  the  loss  by  reflection 
from  a  protected  boiler  equals  the  loss  by  radiation  from  a 
naked  boiler,  .so  that  the  cost  and  inconvenience  of  glass 
.sheathing  can  then  be  avoided.  Each  sheet  of  glass  involves 
a  penetration  absorption  loss  of  about  1.5  per  cent.  On  these 
grounds,  said  Prof.  Boys,  he  was  of  opinion  that  greater  con- 
centration, and  hence  higher  boiler  temperature  and  pressure, 
should  be' employed  in  later  absorbers  of  the  Shuman  type. 
Fioin  the  Meadi  plant  nearly  three-fourths  of  the  brake  horse- 
power theoretically  possible  was  actually  obtained  (relative 
efficiency  referred  to  Camot  cycle,  73.2  per  cent.).  The  special 
type  of  Shuman  engine  develojied  for  use  w'ith  sun-absorbers, 
consumes  only  ^22  lb.  per  b. h.p. -hour  of  steam  at  atmo.spheric 
pressure,  and.  at  •20-:30  lb.  per  square  inch,  which  seems  to  be 
the  pressure  range  indicated  by  experience  as  njost  favourable, 
considerably  better  steam  efficiency  would  be  attainable. 
Pumps  and  condensers  of  such  perfection  are  now  available 
that  there  need  be  no  appreciable  wastage  in  using  other 
vapours  than  steam,  with  wat-er  as  the  intermediate  heating 
agent.  The  possibilities  of  two-fluid  systems  and  of  low-pres- 
sure turbines  seem  yet  to  have  been  very  incompletely  investi- 
gated. 

Though  heat  is  obtained  "for  nothing^'  in  sun  plants,  the 
capital  cost  and  depreciation  of  the  latter  are  considerable. 
A,  the  result  of  his  191-3  investigations  and  subsequent  experi- 
ence with  the  Shuman  engine,  Mr.  ."^ckermann  concludes  that 
the  utilisation  of  solar  energy  is  practically  a  solved  ]iroblem 
"  where  there  is  plenty  of  sunshine  and  coal  costs  s63  10s.  per 
ton."  That  statement  takes  full  account  of  capital  and  depre- 
ciation charges,  and  it  is  assumed  that  silvered  glass  mirrors 
are  u.sed.  since  the.se  are  much  more  satisfactory  in  practice 
than  metal  reflectors.  Tliere  is  good  rea.son  to  believe  that 
considerably  better  results  will  be  obtained  in  the  next  plant 
erected,  and  there  seems  nothing  extravagant  in  the  sugges- 
tion that  solar  heat  will,  in  the  near  future,  be  equivalent  to 
coal  at  £'2  a  ton.  In  many  parts  of  the  world  coal  is  used 
regularly  at  this  and  higher  price's,  and  it  is  a  fnrtunate  coinci- 
dence that  where  coal  is  dear,  sunshine  is  often  plentiful. 
Primarily,  sun-power  plant  is  best  adapted  to  in-igation_  work, 
the  availability  of  sun-heat  and  the  neces.sity  for  irrigation 
being  interdependent,  but  there  is  no  reason  to  'doubt  that, 
once  waste  places  of  the  earth,  remot<^  from  coalfields  and 
transport  facilities,  have  been  reclaimed  by  irrigation,  the 
power  and  lighting  requirements  of  the  district  can  lie  sup- 
plied by  solar-electric  generation.  In  stimulating  further 
research  in  this  promising  field  and  in  preventing  waste  of 
time  and  labour  in  fruitless  or  already  exploied  directions. 
Mr.  .Ackennann's  latest  paix>r  .should  prove  very  u=<>fiil 


NOTES    FROM    CANADA. 


[From  orn  Si'eci.al  Coitiu-.M'o.\iii..M.] 


.\  Dominion  Government  report  giving  statistics  of  the 
various  telegraph  syst-ems  operating  in  Canada  has  been  issued 
recently. 

There  are  twelve  such  systems,  including  those  of  the  Mar- 
coni Wireless  Telegraph  Co.  and  the  Dominion  Government 
Telegraph  Sen'ice,  the  latter  operating  in  thos(>  outlying  s<;c- 
tions  of  the  Dominion  which  are  not  s<Tved  by  coniniercial 
telegrajih  organisations. 

The  financial  results  of  the  working  during  191-1  have  not 
been  so  good  as  thev  were  in  the  jirevious  year;  the  gross 
earnings  (amounting  to  $5.9S:!.'2ii4  in  1914)  being  $112,008  less 
and  operating  expen.'^es  .^•2fl.'<.059  more,  making  a  total  adverse 
difference  of  $3-20,007;  the  operating  expenses  for  1914  were 
$4,-242..539. 

Bv  far  the  larger  share  of  business  goes  to  the  system  of 
the  Canadian  Pacific  Railway  Co.,  that  <.f  the  Great  Xortli- 
Western  Telegraph  Co.  coming  next  with  only  one-third  of  the 
CPR  Co.'s  business;  these  two  concerns  together  handle 
ab(uit  two-thirds  of  the  total  telegraph  business  of  the 
Dominion. 

The  items  of  <iperating  showing  the  greatest  increiises  are 
"  line  and  equipment"  and  "  buildings,"  followed  by  '  .salaries 
and  wages"  and  "stationery  and  printing.'  in  order  ot 
importance.  . 

Fi«ures  of  pole  and  wire  mileage  are  given,  from  wdiich  )t 
is  seen  that  the  Province  <if  Ontan.i  leads,  after  which  come 
Quebec  Sa.-ikatchewnn.  British  Columbia.  Alberta.  Manit<iba. 
and  Nova  Scotia.  The  rati.i  lietween  iiole  mileage  and  wire 
mileage  varies  a  gowl  deal,  from  Is.  M.  in  Ontario  to  practi- 
cillv  Is  3d  in  Quebec;  this  is  exclusive  of  the  Yukon  and 
Newf.iundland,  where  the  ratio  is  Is.  Id.,  the  conditions 
evidenllv  being  special.  As  a  conductor.  galvani.sed  wire  holds 
the  first' i.lace,  there  being  over  12r..nCKj  miles  in  use  last  year; 
next  comes  iiiulti|ile.  of  which  there  were  43.000  mid  miles 
then  copper,  overhead.  21.000  mijes.  copiier.  underground.  (.17 
miles,  and  copper,  subma-ine,  653  miles. 
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INDIAN    NOTES. 


[From  ovr  Special  Correspondent.] 


Darjeelitiif  Hydro-Electric  Scheme. — ^Mr.  Stonebridge,  one  of 
the  partners  of  the  electrical  engineering  firm,  Messrs.  Luke 
Stonebridge  &  Co.,  has  been  temporarily  engaged  by  the 
Darjeeling  Municipality  to  report  further  on  the  hydro-electric 
scheme  on  which  the  late  Mr.  Robertson  was  engaged  when 
he  was  drowned.  Originally,  the  two  stations  Lebiug  and 
Talapahar,  and  areas  in  between,  were  only  to  be  provided  with 
current,  but  in  view  of  more  extensive  possibilities  the  tem- 
pcraiT  engineer  is  engaged  in  making  observations  and  taking 
particulars  in  the  Dam  Dimma  Valley,  where  it  is  conjectured 
several  power-houses  might  be  established  and  interlinked, 
•  so  that  sufficient  power  may  be  obtainable  for  the  various  tea 
gardens  in  the  area  right  down  to  Nuxalbarie  and  Siligm'i. 
It  may  not  be  outside  the  range  of  possibility  to  provide,  at 
no  distant  date,  sufficient  cheap  power  to  electrify  the  Dar- 
jeeling Himalayan  Line.  This  is  a  50-mile  narrow-gauge  line 
from  Siliguri  to  Darjeeling,  with  an  ascent  of  8,000  ft.  It  now 
takes  over  seven  hours  to  travel  the  zig-zag  distance,  and  is 
not  far  off  being  one  of  the  most  exiiensive  railway  journeys 
in  the  Empire. 

Cauvery  Power  Scheme. — Mi-.  .\.  G.  Forbes,  the  chief  elec- 
trical engineer,  read  a  veiy  interesting  paper  recently  at  the 
Mysore  Engineers'  .Vssociation,  having  for  his  subject  the 
Cauvery  Povrer  Scheme.  He  went  on  to  say  that  the  fourth 
installation  of  4,000  h.p.  was  almost  completed;  and  this, 
with  a  similar  installation  proposed  for  next  year's  budget, 
would  make  over  '20.1KK)  h.p.  generated  from  the  Cauvery 
Falls.  Since  the  first  installation  was  put  down  several  years 
ago  the  phenomenon  of  high-tension  transmission  has  become 
of  ever\--day  use  and  hence  the  local  problem  of  long-distance 
transmission  has  been  made  easy.  Under  a  new  agreement 
with  the  Kolar  Mining  Co.,  the  Mysore  Government  are  to 
supplv  them  with  li,-500  h.p.  at  the  motor  terminals— a  dis- 
tance'of  92  miles  away,  with  an  option  of  2,-500  h.p.  more  on 
two  years'  notice  being  given.  Mr.  Forbes  went  on  to  say 
that  as  the  Cauvery  power  scheme  was  the  pioneer  of  its 
kind  in  India,  the  future  of  electrical  development  in  this 
country  was  dependent  on  its  unqualified  success.  He  added 
that  from  an  engineering  and  economic  standpoint  the  Cau- 
vei-v  scheme  was  the  most  successful  one  in  operation  to-day. 


NEW    PATENTS    APPLIED    FOR, 

(NOT    YET    PUBLISHED). 


1915. 


Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford. 


5.832.  "  Process  for  the  manufacture  of  heating-conductors  for  thermic 
telephones."  Naamlooze  N'esvootschap  de  Nederlandsche  Thermo-Tele- 
PHCos  Maatschappij.  April  19th.  (Convention  date,  February  6ih,  1915.  Ger- 
many.)    (Complete.) 

5.833.  "  Sound  chamber  for  thermic  telephones  and  the  like  intended  to  be 
Introduced  into  the  auditory  passage."  Naamlooze  Vensootschap  de  Kedek- 
UNDSCHE  Thermo-Telephoos  Maatschappij.  April  19th.  (Convention  date, 
February    8th,   1915,   Germany.)     (Complete.) 

5.834.  "  Construction  .of   heating-conductors  for  thermic    telephones."     Naam- 

XOOZE      VENSOOTSCHAP      de      NEDERLANDSCHE       ThERMO-TELEPHOON       M.tATSCHAPPlJ. 

April    19th.      (Convention    date,    February   Sth,    1915,   Germany.)      (Complete.) 

5.835.  *'  Process  for  the  manufacture  of  heating-conductors  for  thermic 
jelephones,"  Naamlooze  Ves-s'oOtschap  de  Nederlandsche  Thermo-Tblephoon 
^LxATSCiUPPij.  April  19ih.  (Convention  date,  February  9ih,  1915,  Germany.) 
(Complete.) 

5.836.  "Thermic  telephones."  Naamlooze  Vennootschap  de  Nederlandsche 
Thermo-Telephoon  MA.ATSCHAPPIJ.  April  19th.  (Convention  date,  February 
10th,   1915,    Germany.)      (Complete.) 

5.837.  "Thermic  microphone."  Naamlooze  Vennootschap  de  Nederlandsche 
Thi:rmo-Telephoos  Maatschappij.  April  19th.  {Convention  date,  February 
llih,   1915,   Germany.)    (Complete.) 

5.838.  "Thermic  telephones."  Naamlooze  Vennootschap  de  Nederlandsche 
Tckrmo-Telephoon  Maatschappij.  April  19(h.  {Corivention  date,  February 
aiih,    1915,  Germany.)     (Complete.) 

0,839.  "  Thermic  telephone  with  adjustable  sound  effect."  Naamlooze 
Vennootschap  de  Nederlandsche  Thermo-Telephoon  Maatschappij.  April 
19lh.     (Convention   date,   February    12th.    1915.    Germany.)     (Complete.) 

5.840.  "  Thermic  telephones."  N.aamlooze  Vennootschap  de  Nederlandsche 
Thfr mo-Tele PHOON  Mji-\tschappij.  April  19thr  (Convention  date,  February 
12ih,  1915,   Germany.)     (Complete.) 

5.841.  "  Mounting  for  thermic  telephones."  Naamlooze  Vennootschap  de 
Nelerlandsche  Thermo-Telephoon  Maatschappij.  April  19th.  (Convention 
date,   February   12th,   1915,    Germany.)      (Complete.) 

5.842.  "  Heating-conductors  for  thermic  telephones."  Naamlooze  Vennoot- 
schap DE  Nederlandsche  Thermo-Telephoon  .Maatschappij.  April  19th.  (Con- 
vention date,  February  13th,    1915,   Ger-many.)      (Complete.) 

5.843.  "  Heating-conductors  for  thermic  telephones."'  Naamlooze  Vennoot- 
schap de  Nederlandsche  Thermo-Telephoon  Maatschappij.  April  19th.  (Con- 
vention date,   March   6th,    1915.    Germany.)      (Complete.) 

5.844.  "  Process  for  the  manufacture  of  heating-conductors  for  thermic 
T.  Ipphones."  Naamlooze  Vennootschap  de  Nederlandsche  Thermo-Telephoon 
Maatschappij.  April  19th.  (Convention  date,  March  6th.  1915,  Germany.) 
(Complete.) 

5.845.  "Thermic  telephones."  Naamlooze  Vennootschap  de  Nederlandsche. 
Thermo-Telephoon  Maatschappij.  April  19ih.  (Convention  date,  March  ITlh, 
1915,  Germany.)     (Complete.) 


5.846.  "  Thermic  telephones."  N.umlooze  Vennootschap  de  Neokrlandsche 
Tih.rmo-Telephoon  Maaisch.^pfij.  April  19th.  (Convention  date.  March  ITih. 
1915.    Germany.)     (Complete.) 

5.847.  "Thermic  telephones."  Naamlooze  Vennootschap  de  Nkdeklandsche 
Thermo-Telephoon  Maatschappij.  .April  19th.  (Convention  date,  March  17ih, 
1915,   Germany.)     (Complete.) 

5.848.  "  Commutators."  T.  Zimmerman.  April  19th.  (Convention  date, 
April   17th,  1914,   L'nited    States.)     (Complete.) 

5.853.  "  High-speed  rotating  bodies."  British  Thomson-Hoiston  Co..  Ltd. 
.-\pril    19th.      (General    Electric  Co.,   United   States.) 

5.865.  "  Ignition  devices  for  starting  internal-combustion  engines."  R. 
RosCH  tfirm  of).  .April  19ih.  (Convention  date,  April  17th,  1914,  Germany.) 
(Ccmplete.) 

5.866.  "  Lanterns  for  electric  lamps."  R.  Bosch  (firm  of).  April  ]9ih. 
(Ccnvention  date,  June  15th,  1914,  Germany.)     (Complete.) 

5.870.  "  Production  of  zinc  or  other  metals  bv  electrolysis."  M.  Perreur- 
Llcvd.     April   19th.      (Addition   to   4.625/15.)      (Complete.) 

5,875.  "  Portable  telephone  and  telegraph  instruments."  International 
Electric  Co.,   Ltd.,   R.  G.   le  Noir,  and   E.  Flnccius.     April    19th. 

5.879.  "'  Combined  electric  switch  and  wall  plug."  W.  H.  Stlkce.  .April 
20th. 

5,883.  "  Method  of  obtaining  a  sparkless  break  of  an  inductive  electric 
circuit."    T.    F.  Wall.     April  20th. 

5,887.     "  Electrical   conductors."     A.    Marr  &  J.    Lister.     .April  20ih. 

5,889.  "  Electric  heating-element."  Cable  Accessories  Co.,  Ltd.,  &  F.  H. 
Rfeves.     .April   20ih.      (Complete.) 

5,909.    "  Telephone  call  recorder."     F.  P.    Rlid.     April  20th. 
5.918.     "  Windings    for    electrical    machines."      British     Thomson-Houston 
Co.,   Ltd.     April  20th.     (Genera!    Electric   Co.,    United    States.) 

5,035.  "  Process  for  the  electro-deposition  of  zinc."  S.  O.  Cowper-Coles. 
Apii!  20th. 

5.936.  "  Solder."     S.    O.  Cowper-Coles.     April  20th. 

5.937.  "  Process  for  the  electrolytic  coating  of  sheets  and  plates  with  other 
metals."     S.  O.  Cowper-Coles.    April  20th. 

5.938.  "  Manufacture  of  electrolytically-coated  metal  plates."  S.  O.  Cowper- 
CoiES.     April  20th. 

5,943.  "  Electric  switches."  G.  Giles.  April  20th.  (Convention  date,  April 
24ih,  1914,   Germany.)     (Complete.) 

5.955.  "  Polyphase  generators  for  high-frequency  currents  with  polyphase 
tuned  spark  gap."  L.  Rouzet.  April  20th.  (.Addition  to  519/15.  Convention 
date    April   20th,    1914,    France.)      (Complete.) 

5,964.  "Combined  automatic  electric  taximeter,  flag,  and  fare  dial.illu- 
mirator  with    reflector."     G.  S.   Lysaght.     April   21st. 

5.969.     "Thermostats."     H. -E.    MouL.     April   21st. 

5,992.  "  Generator  of  mechanical  and  electrical  power  by  different  cur- 
rents."    D.    SUCHOST.UVER.     April   21sl. 

5,994.     "  Sound    transmitter."      C.    Stille.      April    21st.       (Complete.) 

6,003.    "  Electro-magnetic  driven  pumps."     E.    Bachelet.     April    21st. 

6.055.  "  Lamp-sockets  and  lamp-holders  for  incandescent  electric  lamps," 
E.   Edser.      April  22nd. 

6.063.  "  Signalling  or  telegraph  apparatus."  R.  H.  Walker  &  J.  J. 
Walker.     .April  22nd 

6.066.  "  Separators  or  covers  for  the  plates  of  secondary  batteries."  Elec- 
trical Power  Storage  Co.,   Ltd.,  &  C.  C.  Rattev.    April  22nd. 

6,086.  "  System  of  control  for  maintaining  the  relative  speeds  of  a  number 
of  electric  motors."  F.  C.  Anderson  &  C.  .A.  Atchlev.  .April  23rd.  <F.  G. 
Warburton,    Canada.) 

6.093.  "  Lead  jointing-sleeve  for  electric  joints."  C.  J.  Beaver  &  E.  .A. 
CWREMONT.     April  23rd. 

6,096.  '*  Carriers  for  electric  hand  lamps."  Associated  Portl.\xd  Cement 
MANUF.4CTURERS  (19C0),  LTD.,  &  C.   P.  Ta\xor.     April   23rd. 

6.098.  "  Electric  generating  set."  A.  Collet.  .April  23rd.  (Convention 
date,   April  30th,    1914,    France.)     (Complete.) 

6,117.  "  Electrical  distribution  apparatus."  W.  T.  Henley's  Telecr.^ph 
Works  Co..  Ltd.,  &  E.  E.  Judge.     April  23rd. 

6,135.  "Construction  of  insulated  conductors  for  electrical  purposes."  J,  J. 
Hall.    April  24th. 

6.151.  "  .Magnetic  brakes,  clutches,  and  the  like."  F.  Newton  &  Newton 
Brc'THErs  (Derby),  Ltd.     April  24rh. 


published  specifications. 

Copies  of  any  oT  the  Specificuions  in  (he  following  list  may  be  obtained 
of  Messes.  \V.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool    and    Bradford ;    price,    post   free,    9d.    (in    stamps). 
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136.     ELECTiiic    Heater.     J.    R.   Quain.     January   2nd. 

399.    Sl'Bmarine  Telegraphy.     J.  ST  Withers   (Cox).     January  6th. 

3,221.  Electric  Water-heaters  or  Geysers,  J.  R.  Ouain.  Februarv  6ih. 
(Cognate   applications,  8,019/14  and   14,394/14.) 

8,049.  Telephone  Transmitting  Apfar.aii-S.  J.  J.  Comer.  March  SOtii. 
(March  31st,   1913.) 

S,50j.    Arc-light  Carbons.     H.  Ayrton.    April  3rd.     (Addition  lo  22,319/13.) 

8.S04.  t^LECTRlc  Welding.  E.  H.  Jones  and  Light  Steel  Tubular  Wheels, 
Ltd.     April   (th. 

8,946.  .-Xltomatic  or  Semi-actomatic  Telephone  Systems.  G.  A.  Betulander, 
N.    G.    Palmgren   and   O.   Grahn.     April   Sth. 

9.411.    Electric  Resistances.     F.  .Celeri.    April  16ih. 

12,912.  Telephone  Switching  .Xpparatcs.  Western  Electric  Co.  May  26lh. 
(F.   T.    Woodward   acting    for    Western    Electric  Co.) 

14,577.  SvSTE.MS  of  Electric  Distribltion.  British  Thomson-Houston  Co. 
June   17th.      (General   Electric  Co.) 

14,841.  Electricity  Meters  of  the  MERCfRY  Motor  Type.  Chamberlain, 
Hookham,  Ltd.,  and  W.  S.   Sprague.     June  20th. 

17,590.  Telephone  Systems.  .Automatic  Telephone  Manufacturing  Co.  and 
A.   B.    Sperry.     July   24th.     (Divided   application  on    1,970/14.      January   24th. ^ 

17,945.  Electric  He.aiers.  R.  Weaving,  F.  Smith,  &  Ferranti,  Ltd.  July 
29th 

18,106.  Electric  Curre.\t  Graduating  Devices  or  Resistances.  W.  Sumner. 
July  31si. 

22.261.  Apparatus  for  Electric  Riveting  and  He.iding.  F.  P.  Kobort. 
November  9th. 

24.780.  ElECTRICiLLV-OPERATED  ALARM  .\PPiRATLS.  J.  F.  X.  Miller.  Deccm- 
b>r  30th. 
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The  property  of  an  electrostatic  field,  whereby  it  tends  to 
sweep  up  all  su3pended  particles  within  it  and  deposit 
them  on  the  charged  surfaces,  is  a  phenomenon  with  which 
we  have  been  acquainted  from  a  very  early  period  ;  bat  little 
use  has  been  made  of  it  until  comparatively  recently.  There 
are  two  principal  ways  in  which  it  may  be  manifested.  One 
is  by  the  mimic  hailstorm  of  small  pellets  of  pith  or  other 
light  material  between  two  metal  plates,  due  to  the  actual 
charging  of  the  pellets  by  contact  with  one  of  the  plates 
and  their  subsequent  repulsion  from  it  and  attraction  to  the 
other  plate  ;  this  is  a  familiar  experiment  of  the  entertain- 
ment order,  but  probably  has  little  bearing  upon  industrial 
problems.  The  other  way  is  by  the  bombardment  of  elec- 
trons and  ions  due  to  the  ionisation  of  the  medium  bv  the 
electric  field,  the  floating  particles  being  thus  charged  by 
the  attachment  or  detachment  of  electrons  without  actual 
contact  with  either  of  the  electrodes,  and  being  then  pro- 
pelled along  the  lines  of  force  of  the  field  to  the  electrodes. 
It  is  by  this  means  that  the  phenomenon  is  turned  to 
good  account  on  a  practical  scale. 

.It  will  be  remembered  that,  some  years  ago,  ,"<ir  Oliver 
Lodge,  who  has  always  been  keenly  interested  in  the  pheno- 
mena of  static  electricity  and  allied  questions,  discussed  the 
feasibility  of  employing  this  method  for  dissipating  fogs  on 
the  large  scale.  Mr.  B.  II.  Thwaiti'  applied  it  experiment- 
ally to  the  purification  of  blast-furnace  gases,  but  was 
hampered  by  the  lack  of  suitable  apparatus  for  generating 
a  supply  of  static  electricity — if  it  can  be  called  static  under 
the  conditions  of  use. 

In  the  United  States  remarkable  progress  has  been  made, 
with  the  aid  of  high-pressure  transformers  and  mechanical 
rectifiers,  and  we  give  elsewhere  in  this  issue  some  account 
of  the  methods  recently  employed  and  the  results  obtained. 
The  earlier  stages  of  the  work  were  described  in  an  article 
which  we  published  in  our  issue  of  January  17th,  11113. 

The  simplicity  of  the  apparatus  and  the  small  consump- 
tion of  power  render  the  system  cheap  to  install  and 
economical  to  maintain,  while  the  efiiciency  of  the  process 
is  surprisingly  high,  as  much  as  ^x  per  cent,  of  the  sus- 
pended matter,  or  even  more,  being  deposited.  In  some 
cases  the  deposit  itself  contains  valuable  substances,  the 
recovery  of  which  may  be  worth  many  times  the  cost  of  its 
collection,  and,  indeed,  we  are  told  that  at  a  Portland  cement 
works  the  potash  salts  precipitated,  which  had  previously 
wrought  great  injury  to  neighbouring  orange  plantations, 
proved  to  be  an  excellent  fertiliser  for  the  orange  trees ;  the 
process  may  also  be  employed  not  merely  for  the  prevention 
of  nuisance,  but  as  an  actual  intermediary  toother  indjstrial 
processes  of  manufacture.  In  other  cases  the  sole  object  is 
to  prevent  the  fouling  of  the  atmosphere,  as  in  the  deposition 
of  smoke,  which  probably  offers  the  widest  field  of  utility, 
and  indirectly  may  confer  immense  benefits  upon  mankind. 
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lathis  connection  we  may  emphasise  the  fact  that  the 
progress  made  in  the  United  States  has  been  due  almost 
wholly  to  the  efiForts  of  a  few  men — especially  Dr.  F.  G. 
Coitrell — who  formed  a  philanthropic  body  for  the  pnrpose  of 
research  ;  the  result  of  their  work  has  been  the  repayment  of 
the  original  capital  and  the  accumulation,  within  three 
years,  of  ample  funds  to  prosecute  the  work  on  more 
extended  and  efficient  lines.  It  is  especially  significant  that 
the  money  has  been  paid  by  clients  who  have  found  the 
process  of  commercial  utility  to  their  undertakings.  The 
Research  Corporation  makes  no  profits  for  individuals.  We 
strongly  commend  the  subject  to  the  notice  of  the  British 
Ooal  Smoke  Abatement  Society,  in  the  hope  that  that  body 
may  find  it  desirable  to  work  on  similar  lines,  and  thus  to 
accelerate  the  attainment  of  its  altruistic  aims. 

As  the  power  required  rarely  exceeds  a  few  kilowatts,  the 
kenotroD,  of  which  we  gave  a  description  in  our  last 
issue,  appears  to  be  ideally  adapted  for  use  in  the  process  of 
precipitation,  in  place  of  the  mechanical  rectifiers  hitherto 
employed  ;  the  fact  was  pointed  out  in  the  discussion  by 
Pr.  Dushmann.  Curiously  enough,  the  kenotron  itself 
depends  for  its  operation  upon  the  flow  of  electrons  between 
electrodes,  with  the  vital  difference  that  in  this  case  the 
intervening  space  is  evacuated  to  the  utmost  possible  extent. 

That  knowledge  of  every  phase  of  Nature  is  ultimately 
useful  to  man  is  farther  exemplified  in  this  relation.  First- 
year  students  in  technical  colleges,  10  or  20  years  ago,  we 
fear,  despised  if  they  did  not  abhor  the  rather  flimsy  appa- 
ratus with  which  they  studied  the  phenomena  of  static  elec- 
tricity ;  but  they  were  wrong.  Even  the  electroscope,  so 
apt  to  leak  or  to  stretch  its  leaves  to  pieces,  has  proved 
to  be  invaluable  in  the  investigation  of  radio-activity,  to 
which  we  owe  so  much  already.  In  wireless  telegraphy,  in 
the  working  of  transmission  lines  at  very  high  pressures,  in 
the  deposition  of  dust,  in  the  acceleration  of  plant  growth, 
and  in  other  directions,  the  science  of  electrostatics  has 
"  made  good,"  and  we  may  yet  owe  to  it  the  purification  of 
the  atmo3phe^e  and  the  improvement  of  crops  on  the  largest 
scale. 

A  few  days  ago  a  deputation  from  the  Royal  Society  and 
the  Chemical  Society  pointed  out  to  the  Presidents  of  the 
Boards  of  Trade  and  Education  that  British  industry  was 
hampered  by  the  starvation  of  scientific  research  and  the 
lack  of  appreciation  of  scientific  work  on  the  part  of  the 
public  generally,  and  advocated  the  adoption  of  measures  by 
the  Government  for  the  assistance  of  scientific  research. 
TVe  are  pleased  to  say  that  both  gentlemen  gave  the  depu- 
tation a  very  sympathetic  reception  and  fully  endorsed  their 
claims,  stating  also  that  proposals  were  under  consideration 
for  the  formation  of  an  organisation  for  the  purposes 
suggested.  This  is  indeed  good  news.  The  undoubted 
success  of  the  National  Physical  Laboratory  bears  out  the 
statements  of  the  deputation,  and  points  the  way  to  the 
attainment  of  their  desires,  in  part ;  but  the  education  of 
manufacturers  and  the  public  generally  to  an  adequate 
realisation  of  the  part  that  is  now  played  by  science  in  con- 
nection with  industry,  and  the  vastly  more  important 
benefits  that  it  cin  confer  upon  the  latter,  ought  to  be 
vigorously  carried  on  by  every  possible  means,  as  one  of  the 
most  effectual  weapons  with  which  to  defend  ourselves  against 
our  present  and  future  opponents. 


Rubber. 


The  tone  of  the  market  for  rubber  has 
been,  on  the  whole,  quiet  during  the  past 
two  or  three  weeks.  There  was  at  one  time  a  tendency  to 
improve,  and  a  very  fair  volume  of  business  was  transacted, 
with  No.  I  Crepe  rising  to  2s.  4id.  per  lb.,  but  this  was  the 
apex,  and  the  market  has  since  undergone  a  reactionary 
tendency,  the  full  extent  of  the  fall  being  not  far  short  of 
id.  per  lb.  It  appears  that  arrivals  from  abroad  are  being 
dealt  with  more  rapidly  than  was  the  case  some  time  ago, 
which,  of  course,  ensures  a  larger  supply  of  material  avail- 


able for  the  satisfaction  of  trade  requirements,  while  the 
demand  at  the  same  time  has  been  on  a  rather  less  active 
scale.  There  has  been  some  talk  of  difficulties  experienced 
in  connection  with  making  shipments  abroad,  owing  to  the 
necessity  of  securing  licences,  and  this  may  account  to  some 
extent  for  the  easier  tendency  of  the  market  just  lately. 
Nevertheles?,  there  is  some  confidence  felt  that  Russian 
demands  will  develop  on  a  large  scale  before  long,  and  the 
resumption  of  navigation  at  Archangel  is  regarded  as  some- 
what of  a  bull  point.  It  is  quite  clear  that  production  is 
making  fairly  satisfactory  headway  in  the  Near  East,  and  it 
is  significant  that  the  cost  of  output  is  m  all  directions 
undergoing  a  marked  and  sustained  redaction.  It  is 
impossible  for  the  general  tendency  of  rubber  prices  to  be 
other  than  on  the  easy  side  while  the  average  cost  continues 
to  fall,  and  while  the  world's  trade  is  at  sixes  and  sevens 
owing  to  the  war.  The  exports  of  plantation  rubber  from 
the  Federated  Malay  States  during  the  month  of  April 
amounted  to  2,777  tons,  as  compared  with  3,418  tons  in 
March,  and,  2,151  tons  in  the.  corresponding  month  of  last 
year.  For  comparative  purposes  the  following  table  of 
exports  from  the  Federated  Malay  States  will  be  found 
interesting  : — 

1913.  1914.  1915. 

January      2,131  2,542  3,473  tone. 

February 1,757  2,364  3,411    „ 

March         1,737  2,418  3,418    „ 

April  1,626  2,151  2,777    „ 


Total 


7,251 


9,475 


13,079 


The  exhibition  that  is  now  in  bebg, 
British  ajj(j  ^iji  remain  so  until  Friday  next,  at 

^°Fain'**  the  Agricultural  Hall,  Islington,  has 
afforded  British  industries  an  opportunity 
such  as  we  do  not  think  has  ever  occurred  before  of  bringing 
together  under  Government  auspices  an  imposing  collection 
of  articles  in  which  there  is  scope  for  a  very  large  turnover. 
It  is  not  an  engineering  exhibition,  nor  is  it,  save  in  respect 
of  a  very  few  popular  and  specialised  lines,  electrical,  but 
we  do  not  criticise  it  on  those  grounds,  for  the  hall  is  packed 
with  a  very  excellent  collection  of  all  sorts  of  things  which, 
generally  speaking,  cannot  well  be  displayed  side  by  side 
with  electrical  manufactures.  We  doubt  if  there  is  any- 
where in  London  a  building  anything  like  large  enough  to 
accommodate  all  branches  of  industry  with  exhibits  on  such 
a  scale  as  to  satisfy  everybody.  To  attain  to  such  propor- 
tions we  should  have  to  organise  on  the  vast  lines  that  have 
characterised  some  of  the  great  international  exhibitions, 
and  unless  we  monopolise  the  White  City,  the  Crystal 
Palace,  or  some  other  such  site,  that  is  impossible  in  London. 
War  time  is  not  a  convenient  time  for  organising  a  mammoth 
exhibition — the  present  collection  of  manufactures  has  had  to 
be  organised  and  brought  together  in  as  many  months  as  a  big 
exhibition  would  have  taken  years.  In  some  respects  the 
conditions  of  war  time,  which  have  really  given  rise  to  the 
holding  of  this  display,  and  made  for  its  success,  have 
militated  against  the  making  of  the  necessary  arrangements 
by  exhibitors.  Considering  all  the  peculiar  circumstances  of 
these  times,  we  must  congratulate  the  Board  of  Trade  Com- 
mercial Intelligence  Department  and  the  exhibitors  upon 
the  excellence  of  their  Fair.  We  cannot  remember  any 
occasion  when  an  exhibition  has  been  so  complete  on  its 
opening  day  as  was  this  one  when  Her  Majesty 
the  C^ueen  made  her  tour  of  the  Hall  on  Monday 
afternoon  last.  Though,  as  we  have  said,  the  exhibi- 
tion is  not  devoted  in  anything  but  a  cisual  way  to 
the  classes  '  of  manufactures  which  we  represent,  we 
welcome  it  as  an  excellent  augury  for  the  future. 
Though  the  Board  of  Trade  may  have  been  criticised  for 
some  things  that  it  has  done  and  in  respect  of  some  things 
left  undone,  it  gives  promise  here  of  a  development  of  a 
trade  interest  which  cannot  fail  to  meet  with  acceptance  at 
the  hands  of  industry,  however  much  it  may  displease  private 
exhibition  promoters.  We  look  to  the  Board  of  Trade,  now 
that  it  has  shown  in  these  months  of  war  how  excellent  a 
le,|inning  it  can  make,  to  proceed  consistently  with  the 
larger  policy  of  trade  encouragement  that  everybody  in- 
dustrial desires. 
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THE    ELECTRICAL    PRECIPITATION 
SMOKE    AND    FUMES. 


OF 


At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers  in  February,  a  symposium  of  papers  was  pre- 
sented on  the  subject  of  the  electrostatic  precipitation  of 
fumes,  smoke,  dust,  &c.,  from  which  it  appears  that  valuable 
progress  has  been  effected  in  this  important  field.  Dr.  F.  G. 
Cottrell,  to  whose  work  we  recently  referred,  described  very 
fully  the  history  of  the  subject,  which  was  mentioned  as 
long  ago  as  1824  ;  the  work  of  Sir  Oliver  Lodge,  which 
received  special  attention,  led  to  the  formation  of  the 
Research  Corporation  in  the  United  States,  by  Dr.  Cottrell 
and  others,  to  study  the  process.  Sir  Oliver  Lodge's  work 
had  been  directed  especially  to  the  precipitation  of  fog 
in  the  atmosphere ;  that  of  Dr.  Cottrell  was  directed 
towards  the  precipitation  of  fumes  and  smoke  as  the  more 
pressing  problem,  which  would  assist  in  solving  the  former. 
The  progress  of  the  work  of  the  Research  Corporation 
was  described  in  a  paper  by  Mr.  Linn  Bradley,  who  pointed 
out  that  there  were  dangerous  pitfalls  to  be  avoided,  and 
that  a  process  worked  out  to  perfection  in  the  laboratory 
might  have  to  be  enormously  modified  before  it  could  be 
applied  to  practice  ;  not  only  was  it  necessary  to  be  fully 
conversant  with  the  process  itself,  but  also  it  was  essential 
to  be  well  acquainted  with  the  details  of  operation  of  the 
plant  to  which  it  was  to  be  applied. 

The  Research  Corporation  was  organised  in  1912  to 
develop  certain  patents  assigned  to  it  gratis  by  Dr.  Cotti;ell 
and  his  associates,  and  the  stock-holders  were  prohibited 
from  ever  making  any  profits  from  their  holdings  ;  the 
working  capital  was  only  £2,000,  and  therefore  clients  were 
required  to  pay  all  expenses  incurred  in  connection  with 
their  particular  problems.  A  commercial  plant,  designed  by 
Dr.  Cottrell,  had  then  been  at  work  for  two  years  con- 
densing sulphuric  ac'.d  mist  in  a  California  smelting  works, 
and  this  is  still  in  operation. 

Experimental  installations  had  been  put  down  in  other 
works,  and  electricity  had  been  employed  for  separating 
water  from  crude  oil  with  which  it  was  emulsified.  A  plant 
installed  at  a  Portland  cement  works  in  1912  has  been  ex- 
tended, and  now  deposits  about  100  tons  of  dust  a  day 
from  the  gases  from  rotary  cement  kilns.  1  n  another  case 
the  gases  from  copper  matte  converters  were  treated,  to  re- 
claim the  lead  compounds,  and  this  installation  has  been 
extended  to  the  whole  of  the  conveiters  at  (iarfield,  collect- 
ing over  95  per  cent,  of  the  suspended  matter. 

Briefly  stated  by  Mr.  Bradley,  the  method  employed  is 
to  subject  the  gases  and  suspended  particles  to  the  action 
of  a  strong  electric  field  maintained  between  "  collecting 
electrodes  "  and  "  discharge  electrodes."  The  current  flow- 
ing through  the  gases  must  be  unidirectional,  and  is 
obtaiined  by  transforming  alternating  current  up  to,  say, 
100,000  volts  and  rectifying  it.  Pressures  up  to  250,000 
volts  have  been  rectified  successfully.  The  form  of  the 
electrodes  depends  very  largely  upon  the  local  conditions, 
which  vary  greatly.  Provision  must  be  made  for  access  to 
the  electrodes  and  insulators,  and  for  the  removal  of  the 
dust  or  liquid  deposited.  Slight  changes  in  the  methods 
employed  have  sometimes  converted  apparent  failures  to 
complete  successes,  and  no  detail  must  be  considered 
unworthy  of  attention. 

At  the  Raritan  Copper  Works  valuable  fumes  remained 
in.fiilver  refinery  gases  of  a  very  corrosive  nature,  even  after 
they  had  passed  through  a  water  scrubber.  Cast-iron  was 
used  for  some  parts  of  the  electrodes,  and  an  alloy  of  lead 
and  antimony  for  other  parts.  With  2  5  to  3  KW.  at  35,000 
volts,  several  thousand  dollars'  worth  of  fumes  have  been 
saved.  An  improved  type  of  treater  employing  lead 
pipes,  12  and  21  in.  in  diameter,  has  been  employed 
with  advantage  in  recent  additions,  and  further  improve- 
ments have  been  made  by  installing  a  IO-k.v.a.  25-cycle 
single-phase  100,000-volt  transformer.  The  deposited 
fume  sometimes  starts  an  arc  between  the  electrodes,  and 
to  meet  this  difficulty  an  automatic  device  has  been  success- 
fully adopted. 

At  the  plant  of  the  Hooker  Hlectrochemical  Co.  a  large 
volume  of  air  containing  a  small  j)ercentage  of  chlorine  gas 
is  treated  for  the  removal  of  the  latter  ;  hydrated  lime  dust 


is  used  to  assist  in  the  removal,  and  a  few  tons  of  weak 
bleaching  powder  are  collected  daily. 

The  volume  of  gas  is  30,000  cb.  ft.  per  minute,  and  the 
power  used  is  3  to  5  KW.  at  50,000  volts.  The  effect  of 
the  treatment  is  shown  in  figs.  1  and  2. 


Pbessube  Off.  Pbessube  On, 

Figs.  1  and  2.— Exhaust  Flue   fbom  Tbeateb  at  the 
HooEEB  Electbochemical  Wobks,  Niagara  Falls. 


A  boiler  used  for  testing  coals  at  the  U.S.  Bureau  of 
Mines  was  fitted  with  a  treater  to  eliminate  black  smoke, 
consisting  of  12  iron  pipes  12  ft.  long  by  12  in.  in  diameter, 
through  which  the  gases  were  led.  The  electrodes  passed 
through  the  pipes,  which  were  placed  vertically,  as  shown  in 
fig.  3.  With  one  kilowatt  at  50,000  volts  the  result  shown 
in  figs.  4  and  5  was  attained.  Mr.  Bradley  states  that  the 
smoke  can  be  precipitated  readily,  and  the  insulation  problem 
is  not  now  a  difficult  one  ;  the  apparatus  uses  little  power, 
and  can  operate  continuously  with  but  little  attention. 


Fig.  3  — Smokk  Tbeateb  at  the    Figs.  4  and  5.— Pbessube 
U.S.  Bdreau  of  Mines.  Off  akd  On.     <x>  . 


The  most  puzzling  question  is  what  to  do  with  the 
material  deposited  I 

Many  other  examples  were  given  by  Mr.  Bradley,  such 
as  the  removal  of  tar  from  illuminating  gas.  the  deposit  of 
fume  from  sintering  machines  and  detinniog  plant,  dust 
from  food  product  works,  fumes  from  roasters,  &c. 

An  important  opening  is  found  in  the  removal  of 
mechanical  impurities  from  gasts  containing  volatilised  sub- 
stances such  as  arsenic,  so  that  the  latter  can  subfcquently 
be  condensed  and  recovered  without  further  refining.  An. 
iron  pipe  as  large  as  4  ft.  in  diameter  has  l)een  successfully 
employed  as  ihe  collecting  electrode,  with  a  pressure  of 
250,000  volts  and  a  mechanical  rectifier.  An  installation 
for  collecting  potash  salts  volatilised  from  feldspar  employs 
40  pipes  14  in.  in  diameter  and  12  ft.  long,  the  electrode 
spacing  being  7  in. ;  the  temperature  of  the  gases  ranges 
from  500  to  1,000°  F.,  and  the  volume  dealt  with  runs  up 
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to  18,000  cb.  ft.  per  minute.     The  voltage  is  70,000  volts, 
and  the  power  factor  70  to  80  per  cent. 

An  installation  for  collecting  volatilised  hydrochloric  acid 
was  recently  put  down  with  complete  success  at  the  first 
attempt,  the  exit  g  ises  being  so  free  from  acid  that  a  trace 
of  it  could  hardly  be  detected  by  delicat*  chemical  tests. 
Treaters  are  also  being  installed  at  sulphuric  acid  works,  to 
eliminate  suspended  particles  from  sulphurous  gases  before 
delivery  to  a  Glover  tower  :  in  this  case  the  treater  will  be 
in  three  sections,  any  one  of  which  can  be  laid  oflf  for  repairs 
without  interrupting  the  process.     Various  other   installa- 


FiG.  6. — Top  of  Precipitatob. 
Pbessube  Off. 


Fig.  7. — One  Second  after 
Closing  the  Circuit. 


tions  are  in  hand,  including  one  for  cleaning  iron  blast- 
furnace gases  at  the  works  of  the  Bethlehem  Steel  Co.  ; 
we  may  here  mention  that  the  late  Mr.  B.  H. 
Thwait«,  the  first  to  generate  power  from  blast- 
furnace gases  in  gas  engines,  made  a  number  of  experi- 
ments with  the  object  of  cleaning  the  gases  by 
means  of  electrical  precipitation  many  years  ago.  Several 
companies  have  purchased  licences  to  use  the  Research 
Corporation's  prooesjes,  and  the  success  already  attained  with 
a  small  staff  has  enlarged  the  resources  of  the  Corporation, 
which  has  thus  been  enabled  to  engage  a  larger  staff  and 
create  special  departments  to  deal  with  the  various  classes 
of  conditions.  The  original  stockholders  have  been  repaid, 
and  the  Corporation  has  nearly  £30,000  in  hand.  Mr. 
Bradley  gave  a  long  list  of  industries  to  which  the  applica- 
tion of  the  process  was  pending  or  in  operation,  and  touched 
upon  many  points  which  we  have  not  space  to  deal  with 
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Fig.  S.- 


-Section  of  Stbong-Nesbit  Precipitation 
Chamber. 


tere.  His  paper,  to  which  a  bibliography  is  appended,  will 
rank  as  a  classic  in  this  comparatively  new  branch  of 
electrotechnics. 

Another  paper  on  the  subject  was  contributed  by  Prof. 
A.  F.  Neibit,  who  approached  it  from  the  theoretical  and 
experiment il  side,  showing  that  the  particles  suspended  in 
a  gaseous  medic  m,  when  subjected  to  the  action  of  intense 
electric  fields,  became  charged  by  the  action  of  the  travelling 
ions  and  electrons,  and  consequently  tended  to  travel  along 
with  these  ionic  streams. 

Electrical  precipitation  takes  place  on  an  enormous  scale 
in  Nature — the  downfall  of  rain  after  a  flash  of  lightning  is 
a  familiar  example. 


A  negative  ion  is  formed  when  a  neutral  molecule  of 
a  material  substance  has  imparted  to  it  from  any  source  one 
or  more  electrons  in  excess  of  the  number  contained  in  its 
neutral  state  ;  simihrly  a  positive  ion  is  formed  when  one 
or  more  electrons  are  removed  from  a  neutral  molecule. 

These  ions  may  become  the  centres  or  nuclei  about  which 
large  aggregates  of  particles  may  be  clustered.  lonisation 
may  be  produced  by  high  temperatures,  chemical  action,  the 
electric  field,  and  other  agencies. 

The  author  described  a  precipitator  designed  by  Dr. 
Strong  and  himself,  cocsisting  of  groups  of  25  pipes  4  ft. 
long  and  5  in.  in  diameter,  through  which  fiae  wires  were 
stretched,  as  shown  in  fig.  8.  Figs  6  and  7  show  the 
appearance  of  the  top  of  the  apparatus  when  000  cb.  ft.  of 
coal  smoke  was  moving  through  it  per  minute  at  a  velocity 
of  about  5  ft.  per  second.  The  instantaneous  change 
produced  by  the  electric  field  is  striking. 

The  author  stated  that  the  action  of  the  precipitator  was 
due  to  the  corona  discharge  from  the  electrodes.  When  the 
wires  were  positively  charged,  the  corona  appeared  to  occupy 
nearly  the  whole  cross-section  of  the  pipes  ;  when  the  wires 
were  negative,  the  coronas  round  them  were  only  a  few 
millimetres  in  radial  depth.  It  was  found  that  an  alternating 
corona  precipitated  about  50  per  c;nt.  of  the  suspended 
matter  ;  the  positive  corona  deposited  70  to  80  per  cent., 
and  the  negative  95  to  98  per  cent.  The  inefficiency  of  the 
alternating  current  was  due  to  the  reversal  of  polarity  of  the 
active  electrode,  and  therefore  of  the  motion  of  the  electrons 
and  ions.  With  hot  air  passing  through  the  pipes  and 
a  negative  corona  the  breakdown  voltage  was  about  32,000 
volts  ;  with  cold  air  the  voltage  was  slightly  greater,  and 
with  a  positive  corona  the  voltage  was  less  in 
both  cases.  The  breakdown  voltage  was  about  the  same 
for  cold  smoke  as  for  cold  air,  but  with  hot  smoke  the 
voltage  had  to  be  decreased  to  28,000  volts.  There  was  but 
little  deposit  on  the  electrodes,  and  such  deposit  could  be  dis- 
lodged by  the  momentary  application  of  a  disruptive  discharge. 

Prof.  Nesbit  pointed  out  that  the  process  not  only  pre- 
cipitated carbon  from  smoke,  but  also  ash,  which  could  not  be 
eliminated  from  the  flue  gases  by  the  most  efficient  stoking. 
The  cleaning  of  producer  and  blast-furnace  gases  offered  an 
important  field  for  the  system. 


LARGE    ELECTRIC    FURNACE 
FOR    ROUTINE    FOUNDRY    WORK. 


[communicated.  ] 


There  is,  among  many  engineers,  a  tendency  to  regard 
electric  steel  furnaces  as  a  luxury — capable,  it  may  be,  of 
producing  and  refining  limited  quantities  of  high-grade  tool 
steel  and  other  superfine  products,  but  economically  imprac- 
ticable for  ordinary  foundry  work.  With  large  and  highly 
efficient  turbo-units,  such  as  are  now  to  be  found  in  all  our 
large  industrial  centres,  this  presumed  limitation  of  the 
utility  of  electric  furnaces  cannot  be  justified.  A  number 
of  electric  furnaces  are  already  in  use  in  Sheffield  and  other 
steel  working  centres,  and  important  additions  are  frequently 
being  made  to  their  number,  but,  with  the  exception  of  a 
few  installations  described  in  these  columns  during  recent 
years,  little  information  has  been  published  concerning 
British  experience  in  this  field.  It  has  been  suggested 
repeatedly  that  electric  furnaces  cannot  compete  with 
other  types  in  melting  large  charges,  and  it  is,  therefore, 
specially  interesting  to  note  that  in  the  Otis  Foundry,  at 
Buffalo,  a  3-ton  electric  furnace  is  in  operation,  melting  and 
working  up  54  tons  of  steel  per  six-day  week.  This 
furnace  represents  a  serious  attempt  to  make  electric  steel 
castings  on  a  scale  comparable  with  open-hearth  practice, 
and  so  successful  has  it  proved  that,  after  only  six  montiis' 
operation,  it  has  beeu  decided  to  put  in  a  second  furnace  of 
equal  capacity.  Energy  is  taken  from  Niagara,  but  the  secret 
of  successful  operation  does  not  lie  in  this  fact.  Unfortunately, 
the  actual  price  paid  for  energy  is  at  present  withheld, 
though  i  t  is  interesting  to  note  that  a  considerable  reduc- 
tion in  rate  is  allowed  in  consideration  of  the  furnace  being 
operated  only  between  7  p.m.  and  6  a.m.,  the  day  staff  being 
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engaged  solely  in  moulding.  It  is  stated,  however,  that  the 
furnace  consumes  055  kw.  for  two  hours  at  a  time,  and 
averages  64,000  Kw.-hours  per  month.  From  this  informa- 
tion it  is  easy  to  see  that  abnormally  cheap  energy  is  not 
at  the  root  of  the  furnace's  success.  Ih  Sheffield  a  number 
of  electric  furnaces  are  supplied  at  0"33d.  per  Kw.-hour,  but 
even  assuming  0'5d.  as  an  easily  obtainable  power  tariff,  the 
Otis  furnace  would  cost  0  5d.  x  64,000  x  12  =  £1,600 
per  annum  to  supply  on  this  flat  rate.  The  equivalent 
charge  per  horse  power  demand  (the  usual  basis  for  bulk 
supply  from  Niagara)  would  be  £1  16s.  per  H.p.-year,  and 
it  is  not  probable  that  anything  hke  so  low  a  rate  is 
obtained  even  under  the  limited-hour  agreement.  In  other 
words,  electrical  supply  in  steel-working  centres  in  this 
country  is  cheap  epough  to  permit  equally  satisfactory  opera- 
tion for  general  foundry  purposes  of  such  electric  furnaces 
as  that  now  described. 

Energy  is  taken  at  2,200  volts  three-phase  and  trans- 
formed by  two  Scott-connefeted  tran- formers  to  220  volts 
single-phase,  which  is  further  reduced  by  ohmic  losses  to 
195  volts  net,  across  the  arc.  The  furnace  is  of  the  Snyder 
tilting  type,  built  of  riveted  steel  plate  and  lined  with 
silica  brick.  The  bottom  is  of  silica  sand,  and  the  domed 
roof  is  of  silica  bricks  carried  in  a  detachable  cast-steel  ring, 
and  has  a  life  of  150  to  175  heats  (four  to  six  weeks). 
Two  spare  roofs  are  kept  ready  for  use,  only  two  or  three 
hours  being  occupied  in  replacii)g  one  that  is  burnt  through. 
The  total  cost  of  linings  and  repairs  averages  less  than  2s.  6d. 
per  ton  of  steel. 

A  single  6 -in.  graphite  electrode  passes  through  the  roof 
and  costs  about  2s.  lOd.  per  ton  of  steel  to  maintain.  This 
cost  and  the  cost  of  linings  and  repairs  compare  very 
favourably  with  figures  quoted  in  this  country.  Current  is 
taken  through  the  bottom  of  the  furnace  bed  by  a  steel 
casting,  the  lower  end  of  which  is  water  cooled  to  protect 
the  copper  connections,  while  the  solid  upper  end  melts  flush 
with  the  lining  and  is  covered  at  the  end  of  each  shift, 
before  the  slag  has  "  set  "  over  it,  by  a  steel  plug  which  dis- 
places the  slig  and  leaves  the  contact  sufficiently  clean  for 
current  to  pass  at  once,  when  the  furnace  is  next  placed  in 
commission. 

A  factor  which  contributes  very  materially  to  the  overall 
economy  of  the  furnace  is  the  possibility  of  using  up  machine 
shop  borings  and  turnings.  These  have  a  scrap  value  of 
only  20s.  or  so  per  ton,  and  cannot  be  dealt  with  satis- 
factorily in  open-hearth  furnaces.  The  charge  used  is  70 
per  cent,  of  such  turnings  and  30  per  cent,  foundry  scrap, 
risers  and  headings,  &c.  The  larger  pieces  are  charged 
first,  and  the  fine  material  piled  on  top  up  to  or  above  the 
charging  door.  The  main  switches  being  closed,  the  electrode 
is  lowered  and  regulated  by  hand  (under  guidance  of  watt- 
meter indications)  for  10  or  15  minutes,  after  which  the 
furnace  is  self-regulating  through  a  ratchet  and  rack  and 
pinion  gear.  The  turnings  used  are  very  rusty,  hence 
charcoal  is  added  for  reducing  purposes  ;  thereafter  pro- 
cedure is  practically  as  in  standard  open-hearth  work,  ferro- 
silicon  or  ferro-manganese  being  added  towards  the  end  of 
the  heat.  The  castings  to  be  made  include  electric  motor  • 
frames  and  general  elevator  parts,  typical  analyses  being  as 
follows  : — 

For  motor 
frames. 


Combined  caibon 
Silicon 
Manganese 
Phosphorus    ... 
Sulphur 


018-02 
0  45-U5 

0-1 

0075 

0-05 


For  general 

caetingg. 

0-18— 02 
0  35—0-4 
04  —0-45 

0-075 

005 


Slag  is  made  sticky  and  drawn  out  before  pouring  by  iron 
rabble  hooks.  Jloulding  sand  is  charged  towards  the  end 
of  the  heat  if  needed  to  thicken  the  slag.  Rack  and 
pinion  tilting  gear  driven  by  a  5-H.P.  motor  is  installed 
below  floor  level,  and  is  operated  from  a  drum  controlkr 
behind  a  sheet  steel  screen  opposite  the  pouring  spout. 

Four  heats,  aggregating  nine  tons,  are  run  ofl'  during 
each  night  shift.  The  first  melt  occupies  two  and  a  half 
hours  and  the  remaining  ones  less  than  two  hours  each. 
The  normal  consumption  during  these  periods  is  655  Kw., 
corresponding  to  a  load  factor  of  30  per  cent,  during  the 
whole  11 -hour  shift. 

Oxy-acetylene  torches  are  used  to  trim  headings  and 
risers  from  the  castings,  and  the  o.xygcn  for  this  purpose  is 


manufactured  electrolytically,  using  a  25-KW.  motor- 
generator  set  consuming  3,300  KW.-hours  per  month. 
Host  of  the  foundry  machinery  and  the  various  cranes  are 
operated  electrically,  the  total  electrical  consumption  being 
84,000  units  per  month,  of  which  75  per  cent,  is  taken  by 
the  electric  furnace.  With  the  icstallation  of  the  second 
furnace,  the  night  demand  of  the  foundry  will  rise  to  close 
on  1,500  KW.,  a  very  acceptable  addition  to  the  supply 
station  night  load. 


AUTOMATIC-LIFT    ACCIDENTS. 


By  frank  BEOADBEST,  M.T.E.E.,  M.Cons.E, 


The  fatal  accident  which  occurred  recently  in  a  well-known 
London  club  in  connection  with  an  automatic  electric  lift 
is  one  of  those  occasional  reminders  that  automatic  mechan- 
ism, no  matter  how  perfect,  is  not  infallible. 

The  facts  of  the  case,  however,  show  that  a  failure  of  the 
automatic  gear  to  perform  its  function  is,  in  itself,  not  suffi- 
cient to  cause  an  accident  of  this  kind,  but  that  human 
oversight  is  a  contributory  agent. 

The  lift  is  of  the  kind  known  as  the  "  full  automatic  " 
type  serving  four  floors.     The  general  principle  of  operation 


//////■■// 


Fig.  1 

is  briefly  the  following.  On  each  floor  there  is  a  "  calling  " 
puih  which,  on  being  pressed,  "  calls  "  the  car  to  the  land- 
ing. In  the  car  are  five  pushes,  viz  ,  one  for  each  floor, 
and  an  emergency  "  stop  "  push.  On  pressing  any  of  the 
'•  floor"  pushes,  the  lift  automatically  travels  to  and  stops  at 
the  corresponding  landing.  Each  opening  is  prot«cted  by 
a  collapsible  gate  provided  with  an  electromagnetic  lock,  the 
function  of  which  is  to  prevent  anyone  opening  the  gate 
unless  the  car  is  standing  behind  it,  and  to  render  the  lift 
inoperative  when  the  gate  is  open.  The  general  principle 
of  such  locks  is  shown  in  fig.  1,  where  a  is  the  lock, 
B  the  latch,  and  c  the  lever  operated  by  the  car.  Usually 
the  apparatus  is  self-locking,  that  is  to  say,  the  locking 
lever  is  dropped  by  means  of  a"  spring  or  weight  as  scon  8S 
it  is  released  by  the  car.  The  lever  carries  a  roller  on  its 
free  end,  which  engages  with  an  inclined  plane  or  striker  i> 
fi.xed  on  the  side  of  the  car.  As  the  car  passes  a  landing 
the  striker  lifts  the  lever,  thus  releasing  the  lock  and  per- 
mitting the  gate  to  be  opened.      If  anyone  tries  to  open  a 
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^te  when  the  car  is  above  or  below  it,  he  is  unable  to  do 
so ;  but  if  he  pulls  against  the  latch  whilst  the  car  is 
travelling,  the  gate  will  open  as  the  car  passes  it.  The 
opening  of  the  gate  stops  the  lift,  as  the  lock  is  electrical 
as  well  as  mechanical,  and  the  withdrawal  of  the  latch  breaks 
the  electrical  contacts  which  are  connected  in  series  with  the 
stopping  circuit. 

This  is  somewhat  of  a  disadvantage  as  the  lock,  although 
it  contains  contacts,  is  not  intended  to  be  used  as  a  switch 
to  break  the  circuit.  Not  only  do  we  run  the  risk  of 
burning  the  contacts  by  so  doing,  but  also  of  causing 
arcing  from  one  to  the  other  or  over  to  the  case,  particularly 
on  circuits  of  400  volts  and  over. 

If  the  contacts  fail  to  break  the  circuit  when  the  gate 
is  opened  in  the  manner  described,  due  either  to  their  failing 
to  separate,  or  to  arcing  over  and  maintaining  an  arc,  or  to 
being  temporarily  short  circuited,  the  car  continues  to  travel 
with  the  landing  gate  open.  In  these  circumstances  one  of 
the  following  accidents  may  happen.  The  person  who 
opened  the  gate  may  lose  his  balance  and  fall  down  the  lift 
well ;  or,  some  one  may  fall  out  of  the  car  on  to  the  landing  ; 
or,  some  one  may,  expecting  the  car  to  stop,  try  to 
step  out  and  get  crnshedvbetween  the  landing  and  the  car. 
All  these  are  possibilities  more  or  less  remote,  but  possi- 
bilities nevertheless. 

On  the  mechanical  side  there  is  the  possibility  that  when 
the  gate  is  shut  and  the  car  leaves  the  landing,  the  latch  is 
not  securely  held.  This  may  occur  by  reason  of  the  locking 
lever  not  falling  properly,  due  to  some  obstruction  or  to 
stiffness.  In  some  cases  even  a  piece  of  paper  falling  down 
the  well  and  lodging  between  the  lever  and  the  framework 
might  cause  this  ;  stiffness  due  to  dirt  or  rust  may  be 
sufficient  to  hold  the  lever  up  ;  or  the  gate  may  ride  up  on 
dirt  in  the  bottom  track  and  cause  the  latch  to  foul  the 
locking  mechanism.  If  the  lock  fails  to  fasten  the  latch 
securely,  the  gate  can  be  opened  when  the  car  in  not 
behind  it. 

In  the  case  referred  to  it  is  not  possible  to  state  pre- 
cisely what  happened,  as  the  member  of  the  club  who 
unfortunately  lost  his  life  lived  only  for  an  hour  or  two 
after  the  accident,  and  never  regained  consciousness  ;  and 
there  were  no  eye  witnesses  who  actually  saw  him  open  the 
gate.  It  is  clear,  however,  that  he  opened  the  gate  on  the 
ground  floor  when  the  csr  was  on  the  first  floor,  and  fell 
down  the  lift  well.  On  inspecting  the  lift  on  behalf  of  the 
club  a  few  hours  after  the  accident,  I  endeavoured  to  open 
the  same  gate  when  the  car  was  not  behind  it,  but  after 
repeated  trials,  and  using  considerable  force  1  was  nnable 
to  do  so.  Thinking  that  there  might  be  a  sort  of  half-cock 
position  in  which  the  locking  piece  rested  against  the  edge 
of  the  latch,  I  had  the  cover  of  the  lock  taken  off  and 
attempted  to  set  the  mechanism  in  such  a  position  that 
whilst  making  electrical  contact  the  latch  could  be  lifted 
and  the  gate  opened.     In  this  I  was  unsuccessful. 

I  then  tried  the  basement  gate  and  found  that  after 
several  attempts  I  could  lift  the  latch.  This  gate,  how- 
ever, had  been  forced  open  a  little  while  previously  in 
order  to  extricate  the  unfor;,unate  gentleman  who  fell 
down. 

Whilst  I  was  attempting  to  open  the  first  floor  gate  with 
the  car  at  the  second  floor,  a  member  succeeded  after  several 
attempts  in  opening  the  ground  floor  gate,  and  called  me 
down.  On  closing  the  gate  I  was  able  to  open  it  again 
once,  but  after  that  failed  to  do  so. 

From  this  it  would  appear  that  there  must  be  some 
position  of  the  locking  gear,  which  occurs  probably  once  in 
a  dozan  times,  in  which  the  latch  can  be  hfted  when  the 
lock  is  not  released  by  the  car.  Assuming  that  one  person 
in  a  hundred  attempts  to  open  a  lift  gate  when  the  car  is 
not  there,  and  that  once  in  10  operations  the  lock  does  not 
secure  itself  properly,  the  chances  of  the  gate  being 
improperly  opened  are^fairly  remote. 

In  a  case  of  emergency  it  must  be  possible  to  open  a  gate 
in  some  way  or  other,  and  anyone  who  is  conversant  with  the 
mechanism  of  the  lock  can  do  so.  1  n  many  cases,  as  in  the 
lift  in  question,  all  that  is  necessary  is  to  put  one's  arm 
through  between  the  bars  of  the  gate  and  lift  the  lever, 
performing  in  fact  the  same  function  as  the  car  would  do  in 
arriving  at    or    passing    the    floor.    There   is    then    the 


possibility  that,  after  opening  a  gate  in  this  way,  suflBcient 
care  is  not  taken  to  ensure  that  the  gate  is  properly  closed 
and  secured  before  leaving  it.  Should  this  occur,  the  gate 
forms  practically  a  trap  for  any  person  who  comes  along  to 
use  the  lift,  as  in  the  event  of  his  failing  to  note  that  the 
car  was  not  at  the  landing,  he  would  open  the  gate 
and  step  forward,  possibly  realising  too  late  that  he  had 
made  a  mistake. 

In  factories  such  lifts  are  now  in  common  use,  and  the 
workmen  and  factory  lads  very  soon  get  to  know  how  to 
open  the  gates.  It  is,  in  fact,  not  an  uncommon  thing  for 
mischievous  boys  to  slightly  open  one  of  the  gates  deli- 
berately after  watching  the  car  pass  to  a  remote  floor.  It  is 
only  necessary  to  open  it  a  fraction  of  an  inch  in  order  to 
put  the  lift  out  of  action.  Another  favourite  trick  of  a  man 
who  wants  to  use  the  lift,  and  is  not  sure  that  it  will  stop 
at  his  landing,  is  to  stand  with  his  finger  on  the  latch 
waiting  for  the  car  to  pass.  As  soon  as  it  reaches  his 
landing  the  gate  is  unlocked  and  open  it  comes,  stopping 
the  lift,  (assuming  there  is  no  fault  in  the  electrical 
circuit). 

Here,  then,  are  two  points  capable  of  improvement.  The 
first  danger  can  be  considerably  lessened  by  placing  the  lock- 
releasing  mechanism  near  the  top  of  the  gate,  where  it  is  not 
so  easy  to  tamper  with  it.  The  gate  must,  of  course,  only 
be  unlocked  when  the  car  is  approximately  at  the  landing 
level,  and  this  is  quite  easily  arranged. 

The  other  weak  point,  namely,  the  ability  to  open  the 
gate  as  the  car  is  passing,  is  not  so  easily  remedied,  parti- 
cularly in  what  are  called  semi-automatic  lifts,  in  which 
some  form  of  cage  switch  is  used,  as  in  this  case  the  floor  to 
which  the  lift  is  travelling  is  not  selected  until  the  car 
actually  arrives  at  its  destination.  In  the  case  of  a  full 
automatic  lift  in  which  the  fl  x)r  is  selected  as  soon  as  the 
push-button  is  pressed,  it  would  be  possible  to  electrically 
interlock  all  the  gates  until  the  car  had  arrived  at  its  desti- 
nation. This,  of  course,  introduces  an  additional  compli- 
cation, but  in  the  interests  of  safety,  particularly  in  factories 
where  large  numbers  of  men  use  these  lifts,  it  may  be 
considered  worth  while  to  add  it.  On  the  other  hand,  the 
less  complicated  the  gear  is  the  better,  because,  if  it 
repeatedly  gives  trouble,  the  time  comes  when  the  engineer 
or  electrician  in  charge  will  short-circuit  or  cut-out  of  action 
the  cause  'of  trouble,  until  he  has  time  to  attend  to  it 
properly,  and,  under  these  conditions,  the  whole  lift  is 
rendered  unsafe.  Moreover,  these  temporary  jobs  generally 
acquire  a  semi-permanent  character. 

As  already  mentioned,  the  possibility  of  accident  is  very 
remote,  considering  the  number  of  journeys  which  a  lift 
makes  per  day,  and  it  is  no  doubt  on  account  of  the  very 
small  number  of  failures,  taken  as  a  percentage  of  the  total 
number  of  journeys  made  by  the  lift,  that  one  is  apt  to 
forget  the  possibility  of  accidents  occurring,  and  to  omit  to 
take  ordinary  precautions. 


The  Xatuie  of  the  ntiiuate  Ma»'iietic  Particle. — 

In  a  letter  under  this  title  to  our  contemporary  Sciemv,  Mesera. 
K.  T.  Compton  and  E.  A.  Trousdale  point  out  that  for  many  years 
scientists  have  agreed  in  ascribing-  the  magnetic  properties  of 
bodies  to  the  action  of  exceedingly  small  elementary  magnets,  but 
the  nature  of  these  ultimate  magnetic  particles  has  been  an  open 
qaeation.  The  influence  of  temperature,  chemical  composition  and 
other  factors  Las  received  the  simplest  explanation  on  the  theory 
that  molecules,  or  possibly  groups  of  molecules,  are  the  ultimate 
magnetic  particles.  On  the  other  hand,  the  electron  theory  of 
magnetism  seems  logically  sound,  and  is  the  only  theory  which  has 
successfully  accounted  for  diamagnetism. 

The  recently  developed  method  of  determining  the  positions  of 
atoms  within  a  crystal  by  X-ray  photography,  and  the  ferro- 
magnetic properties  of  magnetite,  hematite  and  pyrrhotite  crystals, 
suggested  a  direct  experimental  method  of  eliminating  one  or  the 
other  of  these  two  theories.  By  comparing  photographs  taken 
through  these  crystals  while  magnetised  and  unmagnetised,  it  can 
be  determined  with  certainty  whetht r  or  not  the  atoms  have  moved 
from  their  positions  of  equilibrium  during  the  process  of  magneti- 
sation. The  authors  have  obtained  experimental  results  with 
magnetite  and  hematite  which  indicate  that  the  atoms  do  not  leave 
their  pofitions  of  equilibrium  during  magnetisation.  These  results 
are  consistent  with  the  electron  theory  of  magnefcVm  and  prove 
conclusively  that  magnetism  is  not  a  molecular  phenomenon. 
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CORRESPONDENCE. 

Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Ko  letter  can  be  pnblislied 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


The  Eogineerin^  Industry  and  the  War. 

Your  isaae  of  Friday  last  oontaina  a  letter  from  Mr.  J.  S,  Warner, 
two  paraerraphs  of  which  appear  to  me  a  gfratuitous  gibe  at  the 
medical  profession,  as  unwarranted  as  it  is  irrelevant  to  the  sub- 
ject of  that  qneerly  worded  lucubration.  Mr.  Warner  says  :  "Try 
any  medical  man  yon  like,  and  he  does  not  know  that  the  average 
female  heart  pumps  blood  as  3  is  to  5  of  the  average  male.  A:c." 
....  Well,  why  should  he .'  The  facts  as  far  as  they  were 
taught  when  I  studied  physiology  are  as  follows  :  Weight  of  the 
heart  (male):  266  to  346  grammes,  average  312  grammes,  =  1  :  169 
total  weight  of  body.  Weight  of  the  heart  (female)  :  230  to  340, 
average  274,  =  1  :  162  of  total  weight  of  body  (Piersol).  (Rouvie  :e 
gives  275  as  the  average  weight  for  both  sexes — Precis  d  anatomic, 
I'.tlH.)*  Mi83  of  blood  1^  to  x's  of  total  weight  of  body  (Arthur). 
Mass  of  blood  propelled  by  the  heart  into  the  aorta  during 
each  contraction  =  ^  ot  the  total,  eij.,  for  a  human  being 
weighing  78  kg.,  containing  6  litres  of  blood.  6,000/JO  =  200 
cb.  om. 

Thu?,  Mr.  Warner's  figures  would  apply  in  the  case  of  a  man  and 
a  woman  whose  relative  weights  would  be  as  .">  is  to  3,  and  only 
then.     What  of  the  old  tag  :  sutur  ne  sxpra  crepidam  l 

H»  L*  J« 

London,  S.W.,  May  8th,  1916. 

*  Rju  vie  re's  figures  apply  more  particularly  to  French  cases  : 
Hutchinson's  weight  tables  take  the  height  into  consideration 
without  regard  to  sex,  so  does  the  old  formula — 


H"  G" 
17 


W  lb. 


Height  X  girth 
17 


=  weight. 


Cab  Signalling. 

I  hope  you  will  allow  me  space  in  your  valuable  paper  to  contra- 
dict some  of  the  statements  that  Mr.  Acfield  makes  in  the 
article  appearing  in  your  editions  of  the  16th  and  23rd  nit. 

The  notion  that  a  cab  signal  should  be  audible  only  has  often 
been  shown  to  be  both  wrong  and  dangerous.  No  valid  reason 
against  making  the  cab  signals  both  visual  and  audible  has,  as  yet, 
been  given  in  any  of  the  many  articles  I  have  read  on  this 
important  subject.  The  only  "reason"  I  have  ever  seen  advanced 
is  the  statement  that  the  visual  indication,  notwithstanding  the 
audible  one,  would  take  the  driver's  eyes  off  the  track,  and  thus 
imperil  the  traiu.  But  this  "  reason  "  has  been  so  often  and  so 
conclusively  shown  to  be  wrong,  that  1  shall  not  ask  for  space  here 
to  repeat  the  proof  against  it. 

Mr.  Acfield  attaches  relatively  undue  importance  to  the  distant 
cab  signal  Indicators.  He  certainly  must  know  that  no  distant 
cab  signal,  however  eatisfactoiy  as  a  distant  indication,  could  have 
been  any  good  to  the  driver  and  fireman  at  the  instant  they  both 
missed  the  home  signal  at  Bromford  Bridge.  The  Great  Western 
distant  cab  signal  did  not  prevent,  and  could  not  have  prevented, 
the  wreck  at  Reading,  and  would  have  been  equally  useless  at 
Cannon  Street. 

Of  all  the  cab  signals  that  have  come  before  the  public,  the  only 
ones  worthy  of  adoption,  or  test,  are  those  which  give  indications 
that  are  both  visual  and  audible,  which  plainly  differentiate 
between  clear,  run  slow,  and  stop,  and  which  are  controlled  by 
means  of  electrical  cmtact  with  ramps. 

This  fact  has  become  so  widely  known  that  it  ia  surprising  to 
find  that  one  ia  Mr.  Acfield's  position  is  still  unaware  of  it. 

Amos  Ogden,  M.I.M.E. 

Djrby,  May  mh,  1915. 

P.S. — The  Mr.  Acfield  referred  to  is  of  the  Midland  Railway. 


The  War  and  Future  Trade. 

I  quote  from  your  leading  article  entitled  "  The  War  and  Future 
Trade."  which  appears  in  your  issue  of  May  7th.     You  write  :  — 

"  It  becomes  more  and  more  obvious  as  we  study  the  problems  of 
peace,  even  as  superficially  as  is  possible  at  this  date,  that  that 
stage  of  this  world  confligration  will  be  only  slightly  less 
difficult  than  are  our  vast  and  unprecedented  naval  and  military 

operations We  trust  that  Mr.  Runoiman  will  recognise 

the  need  that  exists  for  a  measure  of  modernijation  and  organisa- 
tion with  certain  supplementary  alterations  making  for  greater 
effiiiency  and  usefulness,  supposing  that  ho  cannot  see  his  way  to 
adopt  the  proposals  that  are  being  again  advanced  in  aome  of  the 
more  ambitious  schemes  that  have  been  put  before  him  by  critioB 
and  advisers." 

The  correspondence  that  appeared  in  the  Timrs  in  the  summer 
of  1908,  entitled  the  "  Electrical  Industry  "  dealt,  I  think,  with 
very  much  the  same  problems  as  those  to  which  your  leading 
article    refers.       Ttte    minds    of    many    of    us    were    occupied 


then  as  they  are  to-day — almost  exactly  saven  years  later — in 
endeavouring  to  find  a  solution  of  the  difficulty  of  "  industrial 
organisation." 

In  the  month  of  July  of  that  year  I  myself  addressed  a  some- 
what lengthy  letter  to  the  Times,  suggesting  that  a  Committee 
or  organisation  of  business  men  should  be  formed  in  the  City  of 
London,  with  the  obj ect  of  attempting  to  study  the  disease  from 
which  I  at  the  time  felt  that  British  commerce  was  suffering  due 
to  German  competition,  and  I  pointed  out  that  it  was  hopeless  to 
endeavour  to  prescribe  a  remedy  before  one  had  diagnosed  the 
milady. 

I  find  myself  seven  years  afterwards,  with  experience  behind  me. 
still  writing,  still  talking,  still  trying  to  induce  those  connected 
with  our  industry  as  well  as  other  business  men  In  the  City  of 
London  to  believe  that  if  we  are  to  assure  success  in  war  or 
paace  we  must  not  be  ashamed  to  learn  from  our  errors  in  the 
past. 

Lord  Selborne,  in  his  letter  to  the  Times  of  to-day,  pleads  with 
much  emphasis  for  national  organisation.  Mr.  Bonar  Law,  in  his 
speech  in  the  House  of  Commons  yesterday,  argued  upsn  much 
the  aame  lines,  but  we  still  go  on  talking  and  writing  and  nothing 
is  done.  The  fact  is,  I  believe,  that  we  do  not  know  where  to 
commence. 

To  those  members  of  our  industry  who  are  intereated  in  thia 
subject  I  would,  therefore,  make  the  following  appeal,  viz.,  that 
they  should  at  once  communicate  with  the  Secretary  of  the 
London  Chamber  of  Commerce,  97,  Cannon  Street,  E.G.,  intimating 
that  they  would  be  prepared  to  attend  a  meeting,  if  called,  for  the 
purpose  of  endeavouring  to  solve  the  many  intricate  industrial  and 
commercial  problem;  arising  out  of  this  war.  I  have  reason  to 
believe  that  the  London  Chamber  of  Commerce  is  ready  and  willing 
to  asaiat  ua  to  build  the  foundations  of  such  an  organisation  as 
that  for  which  everyone  seems  to  see  the  need. 


London,  EC,  .1/ay  \lt/i,  1915. 


Edward  Bergtheil. 


[We  shall  gladly  welcome  the  views  of  our  readers  respecting 
our  correspondent's  auggeation.  We,  of  course,  heartily  support 
hii  propo3al  for  a  oonferems  of  the  elcctricil  industry,  for  w« 
ourselves  advccited  it  ii  our  issue  of  ()i':ober  li'.ih  last,  page  .jH. 
— Eds.  Elko.  Rbv.1 


PARLIAMENTARY. 


Electric  Railways  (Facilities)  BllL—Oa  Tuesday  the 
Examinera  had  before  them  a  late  Bill  to  authorise  the  City  and 
South  London  Riilwsy  Co.,  the  Central  London  Railway  Co.,  the 
London  Electric  Railway  Co.,  and  the  Metropolitan  District  Rail- 
way Co..  or  any  of  them,  to  make  agreements  with  each  other,  and 
the  London  (Jeneral  Omnibus  Co..  for  the  purpose  of  providing 
increased  facilities  for  the  interchange  and  alternative  routing  of 
traffic,  the  application  of  receipts,  and  the  appointment  of  a  Joint 
Committee.  Owing  to  the  late  notices,  the  Standing  Orders  of  the 
House  had  not  been  complied  with,  and  the  Bill  will  go  before  the 
Standing  Ordera  Committee,  who  will  decide  whether  it  ahall  be 
allowed  to  proceed. 

Lincoln  Corporation  Bill. — A  Select  Committee  of  the  House 
of  Commons,  presided  over  by  Mr.  Middlebrook.  has  considered  the 
Lincoln  Corporation  Bill,  which,  amongst  other  things,  provides 
for  an  extension  of  the  electric  generating  station,  and  gives  power 
to  run  trolley  vehicles.  Mr.  S.  Clegg,  electrical  engineer  and 
tramways  manager,  gave  evidence  with  regard  to  the  extension  of 
the  station.  The  cost  of  the  station  was  estimated  at  £:!6,2t;0 
exclusive  of  the  land.  There  was  no  opposition,  and  the  clauae 
was  passed.  Mr.  Forbes  Lankester,  K.C.,  explained  the  propoaals 
with  regard  to  railless  traction,  to  which  there  nas  no  opposition. 
What  was  proposed  was  practically  a  through  route  from  eatt  to 
west,  on  the  lower  level  of  the  city.  This  part  of  the  Bill  was 
also  ordered  to  go  forward. 

Plymouth  Corporation  Bill. — Lord  Newton's  Committee  of 
the  House  of  Lords  on  Tuesday  concluded  the  concideration  of  the 
Bill  of  the  IMymouth  Corporation,  which  consolidated  the  Acta  of 
Plymouth,  Djvonport,  and  Evst  Stoneham  as  the  result  of  the 
amalgamation.  The  Bill  covered  240  printed  pages.  A  large 
number  of  cladees  regulating  the  electricity  and  tramway  under- 
takings were  pswsed  without  any  opposition. 

Irish  Electric  Lijrliling  Orders.  — 0.i  Tuesday,  No.  1  Electric 
Lighting  Provisional  Order  Bill  was  ordered  by  the  Examiners  to 
go  for  first  reading.  The  Bill  confirms  electric  lighting  orders 
granted  by  the  Board  of  Trade  to  the  Rural  District  Council  of 
Clifden,  Gnlway  and  to  the  Urban  District  Council  of  Eunis- 
oorthy. 

Electric  Lighting  Provisional  Order  (Xo.  i)  Biil.— This 
Bill  was  ordered  by  the  Etaniincrs  on  Tuesday  to  go  for  third 
reading.  It  confirms  electric  lighting  orders  to  the  following  local 
bodies  :— Haworth  I'.D.C,  Irlam  I'.D.C,  Hull  Corporation  (Exten- 
sion), Knareaborough  1'  D.C.,  Normanton  I'.D.C,  Litherland  U.D.C, 
Noimanton  l'.l>.C.,  Ryde  Corporation  (Amendment  of  Order), 
Shipton  U.D.C,  Stanley  (Order  granted  to  the  Electrical  Distri- 
bution of  Yorkshire,  Ltd.)  and  Tenby  Corporation. 
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have  patented.  The  advantageB  of  these  fittings  are  that  they 
give  more  room  to  inspect  and  work  in,  the  lid  can  be  prized  off 
quickly,  and  to  refix  it,  it  is  only  necessary  to  press  it  on  again.    If 


B.T.H.  Loom  Motors. 

The  extended  adoption  of  electricity  for  the  individual  drive  of 
textile  machinery  has  led  to  great  advances  in  the  design  of  simple 
induction  motors  for  this  purpose.  These  machines  are  totally 
enclosed  and  dust-proof,  to  meet  the  conditions  prevailing  in  the 
mills,  and  usually  run  on  three-phase  circuits,  with  no  regulating 
or  starting  apparatus  other  than  a  sw  t;b.  For  driving  looms  the 
motors  are  hinged  to  base-plates,  with  springs  to  control  the  belt 
tecEion  and  to  facilitate  smooth  starting  and   running,  as  shown 


Fig.  1. — B.T.H.  a.c.  Loom  Motob. 

in  fig.  1,  which  represents  a  new  line  of  loom  motors  recently 
brought  out  by  the  British  Thomsos-Houston  Co.,  Ltd  ,  of  Rugby. 
The  rotor  has  a  squirrel-cage  winding  and  runs  in  ball  bearings, 
which  are  carried  in  solid  end-ehields  ;  the  base-plate  is  slotted  to 
provide  for  atljustment  if  the  belt  stretches.  The  stator  punchings 
are  firmly  clamped  between  cast-iron  flanges,  and  are  directly 
exposed  to  the  air.  As  the  motor  is  frequently  stopped  and 
started,  the  rotor  is  designed  to  have  small  inertia,  and  a  special 
loom  motor  switch  has  been  developed  by  the  B.T.H.  Co.,  of  the 
drum  controller  type,  giving  two  long  breaks  on  each  phase,  with 
renewable  contacts.     The  motors  vary  in  s'ze  from  i  to  I -i  HP. 

Vritton  Tramway  Sectioning  Switcli. 

At  the  request  of  a  large  municipality,  the  Genebal  Electric 
Co.,  Ltd  ,  of  67,  Queen  Victoria  Street,  E.G.,  has  constructed  a 
sectioning  switch  for  pole  mounting  on  the  tramway  circuitp, 
which  consists  of  a  300-ampere  "  Peel  "  switch  fixed  in  a  cast-iron 
case,  the  case  being  of  such  a  length  that  the  switch  can  be  fuUy 
opened  and  the  lid  closed.     The  lid  in  provided  with  a  spring  lock 


Fig.  2. — WiTTON  300-Ajip.  Teamwat  Sectioning  Switch. 

and  a  special  key.  The  sides  of  the  switch  case  extend  seme 
distance  beyond  the  back  and  fit  on  to  the  pole,  to  which  the  case 
is  clamped  by  two  steel  bands,  the  ends  of  which  are  screwed  and 
provided  with  nuts  and  washers. 

Spring  Inspection  Fitting. 

The  Steel  Tubes  and  Conduits  Co.,  of  Alice  Street  Works, 
Keighley,  are  now  making  a  new  inspection  elbow  and  tee  for 
conduit  work,  called  the  "  Spring  "  inspection  fitting,  which  they 


Fig.  3. — Inspection  Elbow  and  Cover. 


the  lid  is  not  perfectly  tight  a  slight  pressure  of  finger  and  thumb 
on  the  lugs  will  adjust  it.  It  is  also  very  neat,  and  its  price  re- 
presents a  great  saving  on  the  older  patterns.  The  firm  will  be 
glad  to  give  full  particulars  to  anyone  interested. 


LEGAL. 


Atwell  r.  West  Ham  Cokpobation. 

On  Msy  5th,  at  the  Bow  County  Court,  before  Judge  Smyley  arid 
a  jury,  a  case  was  opened  in  which  Mr.  A.  E.  Atwell,  a  former 
employe  of  the  West  Him  Corporation  Electricity  Department, 
claimed  damages  for  injuries  received  from  an  electric  shock,  in 
April,  1914. 

Whittakeb  i:  L.C.C. 

In  a  Divisional  Court  of  the  King's  Bench  Division  Justices 
Lawrence  and  Bailhache  heard  the  plaintiff's  appeal  in  the  case 
from  the  decision  of  Judge  Harrington  at  the  Wandsworth  County 
Court. 

Mr.  McCall,  K.C,  said  the  action  was  brought  to  recover 
damages  for  injuries  sustained  by  the  plaintiff  through  being 
ejected  last  September  from  one  of  the  defendants'  tramcars.  It 
was  admitted  that  the  plaintiff  was  lawfully  in  the  tramcar, 
havirt,'  paid  for  his  ticket,  and  he  was  ejected  before  he  reached 
the  point  covered  by  his  ticket.  At  the  trial  certain  questions  were 
put  to  the  jury,  and  they  were  answered  in  favour  of  the  plaintiff. 
The  judge  entered  judgment  in  favour  of  the  defendants  on  the 
ground  that  as  the  act  of  the  conductor  was  illegal  and  would 
have  been  illegal  if  the  defendants  had  done  it  themselves, 
therefore,  the  defendants  were  not  liable.  The  plaintiff  got  into 
the  car  at  Wandsworth  High  Street  and  took  a  ticket  for  Earlsfield 
Station.  Before  the  car  reached  Tooting  the  conductor  accused 
him  of  taking  a  penny  journey  tor  a  halfpenny  ticket.  Plaintiff 
said  he  was  going  to  Earlsfield  Station,  and  that  he  had  paid  a 
penny  for  his  ticket.  The  conductor  told  him  to  leave  the  car, 
and  summoned  the  driver.  Plaintiff  was  hustled  cff  his  seat  and 
pushed  out  of  the  car.     He  fell  in  the  street  and  irjured  his  ankle. 

The  jury  found  that  the  plaintiff  was  ejected  from  the  car  ;, 
that  he  was  not  intoxicated  :  that  the  conductor  did  not  think  he 
was  intoxicated  ;  that  he  was  ejected  on  the  ground  that  the  con- 
ductor thought  he  was  endeavouring  to  travel  to  a  point  beyond 
that  to  which  his  ticket  carried  him  ;  that  the  injury  to  his  leg 
was  the  result ;  and  they  gave  him  £30  damages  and  found  that 
plaintiff  was  not  tjected  through  the  malice  or  spite  of  the 
conductor.  Counsel  submitted  that  on  thcEe  findings  it  was  clear 
that  the  plaintiff  was  entitled  to  judgment. 

Mr.  Craig  Henderson,  for  the  L.C.C,  submitted  that  the 
conductor  ejected  the  plaintiff  on  the  ground  that  he  was  com- 
mitting a  fraudulent  offence.  If  his  employers  had  been  present 
in  person  the  only  remedy  they  could  have  adopted  was  to  aek  for 
the  plaintiff's  name  and  address.  The  conductor  did  not  do  that, 
but  promptly  ejected  him  from  the  car  ard  that  was  outside  the 
scope  of  his  authority,  and  the  defendants  could  not  be  held 
liable.  If  the  jury  had  found  that  the  plaintiff  was  intoxicated 
there  would  have  been  no  case  for  the  Council.  The  power  to 
eject  a  person  was  limited  to  a  case  where  a  man  was  intoxicated. 

Mb.  Justice  Lawrekce  :  Suppose  a  sober  man  smashes  a 
window  and  eaya  he  is  going  to  smash  the  lot,  what  must  the  con- 
ductor do  .'—He  must  call  a  policeman. 

Mb.  Justice  Lawbence  :  Then  he  can  smash  all  the  windows 
and  you  cannot  turn  him  out. 

Mb.  Justice  Bailhache  :  Suppcsj  two  persons  begin  to  fight 
in  a  car,  you  are  going  to  leave  them  there  / 

Mr.  Henderson  :  They  are  committing  an  offence  against  the 
by-laws  and  their  names  have  to  be  taken. 

Mb,  Justice  Bailhache  :  That  is  impracticable  ;  the  men  are 
busy. 

In  giving  judgment,  Mb.  Justice  Lawrence  said  that  if  a 
person  travelled  beyond  the  distance  provided  for  by  his  ticket  it 
was  a  form  of  trespass,  and  unless  the  company  had  authority  to 
remove  him  the  authority  of  the  Council  would  be  rendered  ridicu- 
lous, and  they  would  not  be  able  to  protect  their  own  property. 
The  act  of  the  conductor  was  wrongful,  and  the  plaintiff  had  a 
right  to  sue.  Judgment  ought  to  have  been  entered  for  the 
plaintiff  in  accordance  with  the  jury's  findings. 

Mr.  Justice  Bailhache  concurred,  and  judgment  was  given  for 
the  appellant  accordingly  with  costs. 
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London  Tdbb  Railway  Compensation  Claims. 

Mr.  H.  Chatfeild  Clarke,  preeident  of  the  Surveyors'  Institu- 
tion, has  given  his  awards  in  the  proceedings  whioh  he  conducted 
as  Arbitrator  between  the  London  County  Council  and  the  London 
Electric  Railway  Co.,  in  compensation  claims  relative  to  several 
easements  and  land  for  tube  railways. 

In  the  olaim  for  the  staircase  built  under  the  premises,  Nob.  1 
and  8,  Oxford  Street,  meiauriner  45  ft.  ■:  11  ft.,  and  connecting 
the  Charing  Cross,  Euston  and  Hampstead  Riilway  Station  with 
the  Central  London  Railway,  the  actual  area  taken  was  484  ft., 
and  Mr.  Howard  Martin,  for  the  L.C.C.,  on  the  basis  of  10  per 
cent,  of  the  surface  value,  £6  per  ft.,  brought  out  the  compensa- 
tion at  £290,  to  whioh  he  added  10  per  cent,  for  forced  sale,  making 
£:U9.  The  land  on  the  siirface  was,  he  said,  worth  £2,901.  The 
railway  company's  expert  witnesses,  Mr.  Leslie  Vigers  and  Mr, 
Douglas  Voung,  presented  valuations  of  £44  and  £,'M'y  respectively, 
being  based  on  £  1  per  foot  run  reduced  to  lineal  feet. 

The  second  claim  related  to  a  total  area  of  11,640  ft.  at  Kings- 
way  and  Aldwych  Island,  part  of  a  site  of  120,Ciiu  ft.,  under 
which  a  tube  ran  at  a  depth  of  88  ft.     The  eite  was  stated  by  Mr. 

E.  Morten,  K.C.  (for  the  L.C.C.)  to  be  an  exceptional  one  worth 
about  £1,300,000,  with   a  rental  value  of  £50,000   a  year.     Mr. 

F.  W.  Hunt,  chief  assistant  valuer  to  the  L.C.C,  gave  evidence 
that  the  whole  site  would  be  damaged  1  per  cent,  of  its  total 
capital  value,  or  £13,000,  equal  to  a  difference  of  three  months' 
rental,  or  10  per  cent,  of  the  part  affected  for  surface  value.  For 
the  railway  company,  Mr.  Vigers  and  Mr.  Douglas  Young  gave 
valuations  for  compensation  amounting  to  £!I01.  The  latter 
characterised  as  extraordinary  the  statement  that  the  presence  of 
the  tube  depreciated  the  whole  of  the  site. 

The  third  claim  involved  the  question  of  the  easement  under  the 
Shaftesbury  Memorial  Fountain,  Piccadilly  Circus.  The  easement 
was  36  ft.  in  length,  and  compensation  was  claimed  at  £1  per  ft.- 
ran,  £36.  The  property  around  was  acquired  by  the  Metropjlitan 
Board  of  Works  in  1889,  and  the  railway  company's  experts  con- 
tended that  the  rate  was  settled  by  the  Crown  in  1S90  at  2s.  per 
ft.-rnn,  which  for  40  ft.  came  to  £4. 

The  Arbitrator  has  awarded  the  following  amounts  :  —For  Nob. 
I  and  3,  Oxford  Street,  £175  ;  Kingsway  and  Aldwych  l-land, 
£1,355  ;  and  Piccadilly  Circus  Fountain,  £40.  An  award  of  £11i.j 
was  made  in  respect  of  an  easement  under  Southampton  Row, 
between  Vernon  Street  and  High  Holborn,  subject  to  the  surface 
area  being  in  a  street  within  the  London  Electric  Railway  Act, 
1906,  Sec.  59  ;  and  of  £80  for  an  easement  under  the  pier  and  stage 
at  Victoria  Embankment. 


Nicholls  v.  Astley  &  Babwell. 

In  the  Lord  Mayor's  Court,  last  week,  before  the  Common  Serjeant 
(Sir  F.  Bosanquet,  K.C),  and  a  jury,  a  claim  was  made  by  Messrs. 
R.  Nicholls  &  .Son,  electrical  engineers,  54,  Basinghall  Street, 
B.C.,  against  Messrs.  Astley  &  Barwell,  dressmakers,  385,  HoUoway 
Road,  for  £29  2s.  Id.  for  electrical  fittings  supplied  and  work  done 
in  installing  electric  light  in  the  defendants'  premise?.  The 
plaintiffs'  case  was  that  an  order  was  given  by  Mr.  H.  Astley,  a 
brother  of  one  of  the  defendants,  who  were  two  ladies  carrying 
on  an  extensive  dressmaking  business.  The  plaintiffs,  after 
making  the  necessary  inquiries,  proceeded  to  do  the  work,  and 
upon  completing  the  wiring  of  the  premises  on  May  27  th  required 
payment  on  account.  Mr.  H.  Astley  had  promised  to  get  a  cheque 
for  £10  or  £12.  On  June  3rd  a  payment  of  £3  was  made.  The 
plaintiffs  were  dissatisfied  with  the  payment  and  sent  their  work- 
man to  bring  away  the  tools.  In  consequence  of  a  message  sent 
by  the  workman  that  a  substantial  payment  would  be  made  the 
work  was  proceeded  with.  When  it  was  completed  and  the 
defendants  applied  for  payment  of  the  account,  a  letter  was 
received  from  Astley  saying  that  the  plaintiffs'  account  had 
been  forwarded  to  him  as  the  job  had  been  carried  out  for  him. 

The  plaintiffs  in  their  evidence,  said  at  the  time  the  older 
was  given  by  Astley  there  was  already  an  indebtedness  owing 
by  that  party  whioh  was  being  paid  off  by  instalments.  The 
work  had  been  done  for  the  defendants  and  not  for  Astley. 

For  the  defence  Mr.  H.  Astley,  a  builder  and  decorator,  was 
called,  and  he  said  that  the  work  of  fitting  up  his  sister's  premises 
in  Ilolloway  Road  was  given  to  him,  and  he  employed  the  plaintiffs, 
who  agreed  to  carry  out  the  work.  The  money  which  the  plaintiffs 
had  received  on  account  was  money  he  had  paid  out  of  his  own 
funds.  The  plaintiffs  had  not  rendered  an  account  to  him,  and, 
therefore,  he  could  not  render  the  bill  to  his  sister's  firm.  As  soon 
as  he  did  so  he  would  receive  psyment,  and  the  plaintiffs'  account 
would  be  settled. 

The  jury  found  a  verdict  for  the  plaintiffs  for  the  amount 
claimed,  and  judgment  was  entered  accordingly. 


Tbadino  with  the  Enemy. 

In  the  City  of  London  Court,  on  May  10th,  before  his  Honour 
Judge  Atherley-Jones,  K.C,  Mr.  Otto  Bohndel,  trading  as  Schoen 
Bros.,  29,  Cock  Lane,  Snow  Hill,  sued  Messrs.  H.  A.  .lones  i.  Co., 
electrioiauH,  171,  Holland  Road,  Shepherd's  Bush,  for  £19  le.  2d. 
for  electrical  goods  supplied. 

Mk.  Jones  Baid  ho  admitted  that  the  claim  was  due,  but  he  dare 
not  pay  it,  because  the  plaintiff  was  a  German. 

Mb.  Habry  Strout.s,  plaintiff's  solicitor,  Baid  that  the  plaintiff 
was  a  registered  German,  He  had  been  carrying  on  business  in 
London  for  10  years. 

Dependant  :  He  is  a  German  agent  for  the  sale  of  foreign 
goods. 


Plaintiff's  traveller,  A.  J.  Conway",  who  said  he  was  an  English- 
man, said  that  the  plaintiff  was  not  naturalised. 

The  Jddge  :  Is  he  interned  .' 

Plaintiff's  Traveller  said  he  was  not.   ' 

Defendant  :  His  brother  is. 

Conway  added  that  plaintiff  bought  all  his  goods  from  various 
German  houses,  and  paid  for  them  outright.  Some  of  them  were 
made  in  Germany.     The  goods  were  invoiced  to  the  plaintiff. 

Defend-\nt  :  These  are  all  German  goods,  especially  cable  and 
torchlights.     I  am  trading  with  the  enemy.     He  is  a  pure  German. 

Conway  :  Two-thirds  of  the  goods  are  German. 

Defendant  said  that  owing  to  the  war  his  business  was  ruined, 
but  next  week  he  meant  to  join  the  .\rmy. 

JUDOE  Atherlky-Jones  Raid  he  must  give  jadgment  for  the 
plaintiff.  The  law  was  clear,  but  whether  it  was  the  right  law 
was  not  for  him  to  say.  An  enemy  alien  carrying  on  buBiness  in 
this  country  was  able  to  enforce  any  contract  which  he  entered 
into,  and  plaintiff  was  in  that  position.  He  might  be  as  great  an 
alien  enemy  as  he  liked,  but  while  a  benevolent  Government  left 
him  at  large — 

Defendant  :  God  help  us  ! 

The  Judge  (continuing),  he  is  able  to  carry  on  his  trade  and 
enforce  his  contracts,  enforcing  payments  against  British  sul  jects. 
While  I  must  give  judgment  for  the  amount  claimed,  it  will  be 
without  costs  as  defendant  had  reasonable  grounds  for  raising  the 
question  of  the  alien  enemy.     I  will  allow  the  Court  fees. 

Defendant  ;  He  is  ashamed  to  put  his  foot  into  this  Court. 


WAR    ITEMS. 


As  Others  see  us !  —  A  New  York  dispatch  to  the 
Ereninii  yews  quotes  from  Culller's  Wei'ltli/  some  extracts  from  a 
series  of  articles  on  Germany  contributed  by  Mr.  .\lbert  Beveridge, 
former  U.S.A.  Senator,  who  interviewed  the  Kaiser,  leading 
savants,  industrial  magnates,  and  others  in  Germany.  Herr 
Walther  Rathenau,  of  the  .\  E.G.,  whcse  name  and  views  are  not 
unfamiliar  to  our  readers,  expressed  himself  in  the  following 
terms  : — 

"  In  considering  the  causes  of  the  war,  we  must  distinguish 
between  powder  and  matches.  The  match  that  fired  the  powder 
was  Russia.  But  the  powder  was  the  inevitable  conflict  between 
England  and  Germany.  On  the  surface  this  is  a  mere  struggle  for 
commercial  monopoly  on  England's  part.  But  deeper  down  it  is  a 
struggle  between  two  conceptions  of  life  and  duty.  Take  the 
chemical  industry.  There,  ."i.OCO  scientists,  Germans,  are  glad  to 
work  for  just  a  livelihood.  Their  real  reward  is  their  paPBion  to 
discover  Nature's  truths.  Also,  there  is  their  conception  of  duty. 
They  are  not  only  satisfying  themeelves  by  doing  for  its  own  sake 
what  they  love  best  to  do,  but  they  also  feel  that  th^  are  helping 
to  build  up  Germany,  and  in  a  broader  way  to  increase  the  sum  of 
human  knowledge. 

"  On  the  other  hand,  there  are  in  England,  let  us  say,  30  scientists 
of  the  same  ability  and  skill.  But  they  must  be  professors  of 
Oxford  or  Cambridge,  or  other  schools  of  learning.  They  would 
scorn  employment  and  work  such  as  our  5,000  scientists  do.  Here 
we  have  the  explanation  of  our  superiority.  Among  us  the  love  of 
knowledge  is  part  of  the  German  character.  We  feel  we  cannot 
have  too  much  of  it.  To  make  it  plainer,  let  me  say  that  in 
Germany  it  is  fashionable  to  be  well  informed.  In  England,  on 
the  contrary,  it  is  felt  that  it  is  nngentlemanly  to  sccjuire  more 
knowledge  after  a  certain  point  of  education.  Englishmen  eay 
they  dislike  '  walking  dictionaries.'  Apply  the  idea  of  duty  to 
one's  country  to  employes  of  industry — say  an  industrial  company 
of  30,000  employes,  or  a  great  bank  with  10,000  emploji-s  wiUirg 
to  work,  not  for  food  only,  but  also  as  a  matter  of  duty  for  the 
building  up  of  Germany.  Contrast  with  this  conception  of  life 
and  labour  the  conception  of  the  same  class  of  men  in  England  :  as 
little  work  as  possible,  no  more  knowledge  than  is  absolutely 
necessary,  vacations,  luxuries,  and  the  mental  and  physical  habits 
growing  out  of  the  same.  These  illustrations  show. why  Germany 
has  been  able  to  sell  her  products  in  the  foreign  markets  which 
England  monopolised  for  eo  long.  She  thought  they  belonged 
to  her  as  a  matter  of  right.  Conflict  was  inevitable.  It  is  a 
difference  of  fundamental  ideals  of  life  and  duty.  That  is  the 
deep  reason  why  the  war  muft  go  on  until  it  is  proved  which  of 
these  ideals  is  the  true  one.  That  is  why  we  Germans  are  willing 
to  die  and  suffer  worse  than  death  in  order  to  win.  ' 

Petrograd  Electric  Lighting  Co.— A  certain  amount  of 
interest  is  attached  to  the  report  for  I9M  of  the  Petrograd  Elec- 
tric Lighting  Co.  of  ls'<r,,  in  consequenco  of  the  threatened  seques- 
tration of  the  undertaking,  as  mentioned  in  this  journal  on  several 
recent  occasions,  by  the  Rusfian  Government  on  the  ground  of  the 
company  being,  as  is  alleged,  almost  entirely  owned  and  controlled 
by  Germans.  As  now  announced  from  Petrograd,  the  company's 
accounts  for  I'.'U  show  net  profits,  on  a  rough  conversion  of  roubles 
into  sterling,  amounting  to  £('i83, 871,  as  compared  with  £603.569 
in  the  preceding  year,  the  figures  representing  the  proceeds  realised 
by  the  works  in  Petrograd  and  Moscow  for  the  whole  of  the  year, 
and  those  from  the  works  at  Lod^.  down  to  AuguetSlst,  as  the 
directors  have  been  without  connection  with  the  latter  city  since 
the  date  in  question.  It  is  proposed  to  place  £33.900  to  the  reserve 
fund,  as  against  £31,600  in  1913,  to  devote  £142,600  to  deprecia- 
tion, as  contrasted  with  £132,500,  to  pay  a  dividend  of  11  per  cent. 
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on  the  £900,000  of  preference  capital,  as  in  the  previons  year, 
S  per  cent,  on  ordinary  shares  of  £3,100,000  as  in  1913, 
and  4  per  cent,  on  £1,000,000  of  new  ordinary  shares 
which  were  issued  in  1914.  In  addition  the  taxes  on  capital 
and  net  profits  absorb  £70,000,  benevolent  funds  £21,600,  and 
directors'  fees  £21,436,  the  small  balance  remaining  to  be  carried 
forward.  It  is,  however,  not  intended  to  pay  the  dividends  for 
the  time  bein?,  bat  to  transfer  the  sums  available  for  these  pur- 
poses to  a  dividend  account  to  be  created,  and  to  leave  to  the 
directors  the  decision  to  fix  a  future  date  for  the  distribution.  The 
latest  information  in  relation  to  the  proposed  sequestration  of  the 
company  is  to  the  effect  that  the  situation  has  not  very  materially 
changed,  althong-h  no  definite  statement  has  been  made. 

A  lively  discussion  is  proceeding  in  the  Petrograd  Town  Council 
on  the  question  of  buying  up  the  electrical  canceseions  in  the 
town,  i  Deluding  the  business  of  the  famous  1886  company. 
Opinions  are  sharply  divided  on  the  advisability  of  buying  up  all 
the  electrical  concerns,  or  only  that  of  the  1886  company. 
Councillor  Oppel  insisted  on  the  necessity  of  buying  the  electrical 
concerns  in  the  near  future.  Both  industry  and  private  consumers, 
he  said,  had  an  interest  in  their  transfer  to  the  town.  Technical 
experts  had  shown  that  the  transfer  of  the  electrical  enterprises 
to  the  town  would  involve  increased  capital  outlay,  as  it  would  be 
necessary  to  improve  the  equipment  of  the  electrical  stations.  At 
present  the  stations  of  all  three  electrical  concerns  of  the  town 
include  in  their  equipment  a  considerable  quantity  of  old  machinery 
of  comparatively  libtle  value.  When  the  moment  comes  to  buy, 
namely,  in  1918,  even  their  auxiliary  value  will  be  gone.  As  to 
the  revenue  that  may  come  to  the  town  by  exploiting  these  con- 
cerns, accountants  value  it  at  3,000,000  ronbles.  But  such  an 
income  is  only  possible  if  the  price  of  energy  is  not  reduced.  As 
it  must  be  reduced,  the  revenue  will  fall  to  1,200,000  ronbles.  It 
will  increase  by-and-by  probably,  for  the  lower  price  will  attract 
new  consumers,  and  extend  the  field  of  operations.  But  in  order 
that  the  number  of  cansumern  should  become  considerable,  the 
price  must  be  reduced  considerably.  A  slight  reduction  would  not 
greatly  affect  the  number.  In  the  cost  of  exploiting  the 
electrical  concerns  of  the  town,  70  per  cant,  goes  for  fuel  ; 
therefore,  the  town  should  turn  its  serious  attention  to 
acquiring  the  cheapest  possible  fuel  for  the  concerns  tj 
be  taken  over.  For  the  immediate  future  he  thought 
it  would  be  sufficient  to  buy  out  the  1886  company,  which 
would  cost  the  town  2:.',000,000  roubles,  and  promised  a 
profit  of  2,645,000  roubles.  But  if  all  three  concerns  were  bought 
the  •■ost  would  be  41,000,000,  and  the  profit  would  be  less.  Another 
councillor  thought  that  the  existing  town  electric  stations  which 
supplied  the  tramways  with  current  should  be  enlarged  to  supply 
current  for  both  lighting  and  industry.  After  the  town  had 
thoroughly  consolidated  its  position,  it  would  be  better  able  to 
gather  in  all  the  other  electrical  concerns,  and  eliminate  the  private 
element.  Councillor  K.  Ya.  Zigoraky,  whose  views  on  the  subject 
have  been  much  discussed,  said  that  Petroijrad,  like  other  large 
towns  in  Europe,  should  adopt  the  single  eleotric  station.  In  order 
to  compete  with  the  companies  the  town  should  construct  a  large 
power  station.  He  considered  it  was  impossible  to  formulate  a 
definite  plan  for  exploitation  by  the  town  owing  to  the  rapid 
progress  of  the  electrical  business  and  modifications  in  its 
application. 

Constantinople  Telephone  System.— The  following  circular 
letter  has  been  issued  from  Broad  Street  Avenue,  London,  E.G., 
under  date  May  7th,  by  Mr.  M.  Webster  Jenkinson,  representative 
in  the  United  Kingdom  for  the  Constantinople  Telephone  Co.  :^ 

"As  possibly  yon  are  aware  from  statements  in  the  Press, 
the  Turkish  Government  have  forcibly  taken  poeeession  of  the 
company's  system  in  Constantinople.  The  general  manager,  Mr. 
Douglas  Watson,  and  the  British  staff  were  expelled  from  the  com- 
pany's buildings,  and  on  the  advice  of  the  American  Ambassador 
left  Constantinople,  arriving  in  England  last  week.  I  have 
received  a  letter  from  Mr.  Salem,  the  company's  chief  legal  adviser 
in  Constantinople,  enclosing  minutes  describing  the  confiscation  of 
the  plant  and  property  by  the  Turkish  authorities,  and  a  copy  of 
the  protest  addressed  by  the  Constantinople  directors  to  the  Turkish 
Government.  It  is  hoped  that  it  will  soon  be  possible  for  the 
British  staff  to  return,  and  for  the  company  to  resume  pofsession 
of  its  plant,  and  of  course  endeavour  will  be  made  to  obtain  repara- 
tion for  the  loss  inflicted  by  the  action  of  the  Turkish  Government. 
The  Turkish  authorities  have  based  their  action  on  Article  23  of  the 
Convention,  which  reads  as  follows  : — 

The  State  have  full  power  to  inspeot  and  sapervlef)  the  Bervice,  and  the 
concessionnaire  shall  do  whatever  is  necessary  to  facilitate  this  inspeotion. 
The  Government  also  reserves  the  right  to  assume  control  of  the  service  on 
all  or  any  part  of  the  systam  when  necessary  for  the  public  safety.  The  com- 
pany shall  have  no  right  to  demand  compensation  on  this  score. 

The  company  has  never  interpreted  this  clause  as  giving  the 
Turkish  Government  power  to  take  physical  posBession  of  the  com- 
pany's plant  and  to  expel  the  staff  as  they  have  done.  The  matter 
is  receiving  the  most  careful  consideration  of  the  European  directors, 
and  every  possible  step  has  been  and  will  he  taken  to  protect  the 
interests  of  the  shareholders  and  bondholders." 

Italy. — We  have  received  from  the  British  Chamber  of  Com- 
merce for  Italy  at  Genoa  List  No.  1.")  of  openings  for  British 
articles  in  Italian  markets,  from  which  we  make  the  following 
extracts.  Many  of  these  firms  formerly  did  business  with  German 
and  Austrian  houses  and  now  seek  British  connections  :  — 

No.  611. — Engineer  at  Rome  requires  further  agencies  for 
British  technical  and  electrotechnical  articles.     R.A.D.B, 

No.  622. — Commission  Agent  at  Cantania  requires  electrical 
material,  sunshades,  fans.     C.G.U. 


Xo.  636. — Engineer  at  Florence  wishes  to  represent  on  commission 
British  manufacturer  of  iron  plates,  rails,  steel,  engines,  cranes, 
machinery  in  general.     F.P.P. 

No.  639. — Merchants  at  Turin  require  fire-clay,  china  clay 
for  paper  mills,  pig-iron,  foundry  articles,  fire  bricks,  alloys, 
T.P.R. 

No  642. — Commission  agent  at  Padova  wishes  to  take  up  British 
paints  and  varnishes,  electric  lamps,  motor-cycles.     P.N. 

List  No.  16.  also  received,  contains  the  following  : — 

No.  652. — Commission  agents  at  Turin  are  anxious  to 
obtain  agencies  for  British  electrical  machines,  belting,  oils,  &o. 
T.F.B. 

No.  657. — Merchant  at  Rome  would  take  up  British  scientific 
instruments,  machinery,  electrotechnical  material.     R.A.O. 

No.  664. — Commission  agent  at  Genoa  seeks  agencies  for  seamless 
steel  tubes,  ship's  auxiliary  machinery,  anchors,  chains,  machine 
tools,  steel  castinga.     G.F.M.S. 

No.  675. — British  firm  at  Rome  inquire  for  addresses  of  manu- 
facturers of  copper  and  brass  tubing,  crude  oil  engines,  machinery 
for  flour  mills,  &c. 

Diirtford.— Fire  Alarms  Delayed,— In  reply  to  a  request  from 
the  Dartford  T.C.  that  Messrs.  Stuart  &  Moore  should  be  allowed 
to  proceed  with  their  contract  for  the  installation  of  the  fire 
alarms,  &c.,  in  the  town,  the  War  Office  have  intimated  that  the 
firm  (who  are  engaged  on  Government  work)  are  in  arrear  with 
stores  urgently  required,  and  suggest  that  the  Council  might 
possibly  see  its  way  to  arrange  for  the  work  to  be  carried  out 
by  some  other  firm  not  engaged  on  Government  orderp.  The 
General  Purposes  Committee  is  of  opinion  that  it  would  not  be 
dearable  to  engage  another  firm  to  complete  the  installation,  as 
suggested,  but  it  is  making  temporary  arrangements  pending 
the  completion  of  the  contract. 

Government  Cable  Contract.— Mr.  Cecil  Beck,  in  reply  to 
Mr.  Booth  in  the  House  of  Commons,  on  6th  inst.,  said  Siegfried 
Hirsohmann  was  still  a  co-director  of  the  Union  Cable  Co.,  but 
the  Office  of  Works  did  not  know  where  he  was  residing.  Before 
the  contract  was  made  the  First  Commissioner  of  Works  asked  for 
the  appointment  of  a  supervisor  under  the  Trading  with  the  Enemy 
Act.  Mr.  Booth  ;  Can  the  Office  of  Works  not  find  out  where  this 
man  lives,  in  view  of  the  importance  of  an  enemy  getting  know- 
ledge of  our  cable  contracts .'  Mr.  Beck  :  I  think  you  rather 
misunderstand  the  situation.  The  Otflce  of  Works  has  no  responsi- 
bility beyond  seeing  that  the  contract  given  is  carried  out. — 
Fiitancipr. 

We  have  received  the  following  letter  on  this  subject :  — 

"  I  have  read  the  reply  given  by  Mr.  Beck,  representing  the  First 
Commissioni  r  of  Works,  regarding  the  contract  given  to  the  Union 
Cable  Co.,  Ltd.,  in  which  it  is  stated  that  the  managing  director, 
Mr.  Blackwood,  was  an  Eoglishman,  but  the  other  four  directors 
are  Germans. 

"  I  wonder  if  it  has  occurred  to  Mr.  Blackwood  what  every  one 
of  us  who  have  any  idea  of  loyalty  think  of  his  continuing  to  hold 
such  a  position,  and  with  such  associates, 

"  It  is  at  last  beginning  to  dawn  upon  us  what  our  enemies 
are  capable  of,  and  I  shall  be  very  much  surprised  if  any  British 
workman  continues  his  employment  in  ary  business  that  has  a 
single  German,  Austrian  or  Turk  connected  with  it. 

"  When  one  raises  the  cry  that  the  company  is  German,  the 
palliative  is  offered — 'Oh,  yes,  but  British  workmen  are  employed  ' — 
but,  I  ask,  if  the  Union  Cable  Co.  was  closed  down  to-morrow,  are 
there  not  other  truly  British  Cable  Manufacturing  Companies  who 
would  gladly  give  employment  to  their  employes  .' 

"  A.   B.    MUSDAT. 

"Dublin,  May  11th." 

Victoria  Falls  Staff's  Threat.— A  Renter  dispatch  from 
Johannesburg  says  that  the  majority  of  the  men  at  the  Victoria 
Falls  Power  Co.  s  works  at  Brakpan,  which  supplies  power  to  many 
mines  on  the  Rand,  sent  an  ultimatum  to  the  manager  declaring  that 
unless  all  naturalised  and  unnaturalised  Germans  were  discharged 
they  would  strike  on  Wednesday  as  a  protest  against  the  sinking 
of  the  Lusitania. 

Electricity  Staff  Badges.- The  Tonbridge  U.D.C.  has  decided 
to  supply  "Public  service  badges"  to  the  staff  of  the  electricity 
works. 

Board  of  Trade  Publications.— The  Board  of  Trade  Com- 
mercial Intelligence  Branch  has  issued  a  list  of  inquiries  for 
sources  of  goods  for  the  week  ended  May  1st. 

Personal. — Included  in  the  Committee  appointed  by  Blackburn 
Chamber  of  Commerce  to  assist  the  Government  in  the  matter  of 
war  munitions  is  Mr.  S.  J.  A.  Mills,  consulting  electrical  engineer 
(Blackburn),  and  Mr.  W.  Lupton  (chairman),  engineer,  of 
Accrington. 

In  the  list  of  the  survivors  of  the  Luxitaiva  we  are  pleased  to 
see  the  names  "  Mr.  and  Mrs.  Lines.''  Mr.  S.  L.  B.  Lines,  of 
Toronto,  is  manager  of  the  Canadi^in  branch  of  Messrs.  Chamber- 
lain ..^  Hookham,  Ltd.,  of  Birmingham.  He  left  Canada  at  very 
short  notice  on  a  business  trip  to  this  country,  and  his  wife  who 
accompanied  him  is  interested  in  Red  Cross  work.  According  to 
the  Press  reports,  Mr.  Lines  was  the  last  man  to  leave  the  ship,  he 
having  slid  off  the  deck  as  the  vessel  went  down.  Ha  grasped  a 
raft,  and  eventually  rejoined  his  wife  at  the  Queen's  Hotel,  Queens- 
town.  We  offer  Mr.  and  Mrs.  Lines  our  hearty  congratulations  on 
their  escape. 

The  .Sales  Engineer  at  the  Wal.'iill  ekctiiL-ity  works  lias  enlisted 
for  the  duration  of  the  war.  The  Engineer  has  been  authorised 
to  temporarily  engage  a  man  ineligible  for  military  service, 
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Roll  of  Uunonr. — Private  David  Cousin  Soott,  Ist  Royal  Soots, 
wa8  killed  in  action  at  Hill  60  on  April  22nd.  Private  Scott  in 
civilian  life  was  an  electrician  ander  the  Edinburcrh  Gas  Com- 
miesioners. 

Serereant  Farqahar  Kennedy,  of  the  Sth  Divisional  Signal 
Compaoy,  Koyal  Kogineers,  who  has  been  awarded  the  distinguished 
conduct  medal  for  showing  great  courage  and  resource  in  main- 
taining the  lines  of  communication  at  Xeuve  Cbapelle  though 
exposed  to  heavy  fire,  has  been  for  the  last  15  years  on  the 
telegraph  staff  of  the  General  Post  Office,  Glasgow. 


BUSINESS   NOTES. 


rousular  i\otes.— CHINA. — The  American  Consul  at 
Chefoo,  in  a  recent  report,  states  that  the  Chefoo  Electric  Lighting 
Co.,  after  a  Img  delay,  has  finally  begun  to  supply  electric  current 
to  users  in  Cbefoo.  The  company  was  formed  on  January  16th, 
r,)13,  with  a  capital  of  £10,000,  subscribed  principally  by  Cainese. 
It  was  duly  registered  with  the  Board  of  Works  at  Pekin  on  May 
27th,  191:;,  and  received  its  charter  on  that  day.  The  plant,  as  it 
is  LOW  established,  represents  an  outlay  of  about  £r>  000,  and 
includes  the  following  machinery  : — Two  complete  sets  of  100-KW. 
alternators,  consifting  of  two  alternators  three-phase,  .50-cyclp, 
3,300  volts  ;  two  Belliss-Morcom  vertical  compound  engines  ;  three 
Bibcock-Wilcox  boilers,  two- Belliss-Moroom  jet  condensers  and 
pumps,  two  boiler  feed  pumps,  purifier  and  heater  (combined), 
and  tbe  neceitsaiy  switchboard.  The  managers  are  Chinese, 
but  tbe  ch'ef  engineer,  his  assistants  and  electricians,  are 
Japanese.  Tae  company  has  spent  about  £5,000  in  material 
and  for  erecting  poles,  &c.,  throughout  the  city,  and  has  contracted 
a  loan  for  £0,000  from  the  Bank  of  Industry  and  Commerce  at 
Chefoo.  By  the  summer  of  this  year  the  company  expects  that  the 
number  of  consumers  will  necessitate  the  further  purchase  of  a 
200-KW.  alternator  set.  Chefoo  is  now  splendidly  lighted. 
The  company  estimates  that  about  1,000  poles  will  be  necessary 
to  fulfil  its  contract  to  light  the  city's  streetp.  The  lights  on 
these  poles  are  of  16,  25,  50,  100  and  200  c  p.  Outside  the  harbour 
there  are  to  be  three  1,000-c.p.  lights,  and  the  .Japanese  post  office 
has  contracted  for  one  1,000-o.p.  light.  Thus  far  the  company 
reports  1,300  consumers,  while  a  great  increase  is  expected  as  soon 
as  the  company  is  able  to  install  meters,  which  it  hopes  to  do 
shortly.  Cunsumers  are  classifitd  as  (a)  meter  consumers,  (J) 
regular  consumers  on  monthly  contracts,  end  {.<■)  occasional  con- 
sumers. The  charges  are  9d.  per  k vv.-hour  with  Is.  minimum  charge 
per  lamp  per  hour,  and  Is.  per  meter  per  month.  The  charges  per 
lamp  monthly  contract  range  from  Is.  3d.  for  5  C.P.,  28.  6d.  for 
16  C.P.,  5^.  for  50  c.P.  to  £2  per  1,000  C.P. 

NEW  ZEALAND. — The  American  Consul  at  Auckland  reports 
that  very  satisfactory  progress  is  being  made  in  connection  with 
the  plan  of  the  Dominion  Portland  Cement  Co.  to  harness  Wairua 
Fills  for  the  production  of  electrical  power  and  the  establishment 
"f  a  modern  cement  works  at  Kekarangi,  near  Whangerei,  New 
Zealand.  To  carry  out  the  scheme  will  entail  an  expenditure  of 
upwards  of  £200,000.  The  plan  involves  building  a  canal  IJ  miles 
long,  having  a  width  of  23  ft.  at  the  bottom  and  66  ft.  at  the  top. 
This  canal  will  take  water  from  the  river  immediately  above  the 
falls,  and  conduct  it  to  steel  pipes  5  ft.  in  diameter,  which  will 
convey  it  to  the  turbines  at  the  power  station.  The  total  fall 
from  the  reservoir  at  the  end  of  the  canal  to  the  river  bed  is 
about  140  ft.,  and  sufficient  water  will  be  carried  to  generate 
1,500  H.p.  The  company  is  developing  two  sets  of  this  sizp. 
making  a  total  of  3,000  h.p.,  but  the  station  is  being  planned  for 
four  such  units.  The  cables  are  of  aluminium  wire,  and  the  voltage 
of  the  current  will  be  22,UU0.  Arrangements  are  being  made  to 
furnish  the  city  of  VVhangarei  with  electric  light.  Apparently 
American  manufacturers  are  obtaining  a  substantial  thare  of  the 
contracts.  It  is  said  that  one  American  company  will  furnish 
about  £40,000  worth  of  machinery  and  another  £25,000  worth  of 
dynamos,  generators,  transformers  and  other  appliances.  The  con- 
tract for  the  dynamos  is  the  largest  made  in  New  Zealand  thus 
far,  and  was  secured  against  strong  competition  from  Europe.  A 
wha<'f  is  being  built  in  connection  with  the  plant.  Apart  from 
the  I'nited  States  furnishing  a  large  part  of  the  machinery  an 
American  engineer  is  erecting  the  mill. 

CHILE. — The  American  Consul  at  Santiago  reports  that  electric 
lighting  is  general  in  the  cities  of  Chile,  particularly  in  Santitigo 
and  Valparaiso.  In  steel  and  concrete  buildings  steel  conduit  i^^ 
used,  and  in  brick  and  adobe  houses  brass  conduit  or  porcelain 
insulators  are  used  in  wiring.  Steel  conduits  cost  9id.  per  yard, 
and  brass  conduits  are  sold  for  2d.  One  of  the  electrical  con- 
tractors states  that  about  10  per  oent.  of  the  wiring  is  done  with 
steel  conduit,  between  60  and  70  per  cent,  with  brass  conduit, 
and  the  remainder  with  porcelain  insulators.  Brass  is  used 
because  it  is  cheap  and  easy  to  work.  Practically  all  tubing,  both 
brass  and  steel,  has  come  from  Germany.  The  steel  tubing  comes 
with  the  threads  out. 

Most  of  the  electrical  bnsinesa  is  controlled  through  European 
houses.  One  electrical  contractor  who  buys  all  his  supplies  from 
European  houses  states  that  he  would  not  be  willing  to  buy  sup- 
plies from  American  catalogues  because  of  the  fear  that  he  would 
not  get  just  what  he  re(iuired,  as  the  conditions  are  ijuite  different 
from  those  in  the  I'nited  States.  The  tubing  or  conduit  generally 
nse  in  Chile  and  recognised  and  accepted  by  the  two  light  and 
power  companies  of  Valparaiso  and  Santiago  is  what  is  known  as 
Betfrmann  tubing.    Any  material  need  in  eleotiioal  lustallaKons 


has  to  be  accepted  by  the  traction  and  lighting  company.  How- 
ever, an  inspector  of  electrical  installations  is  employed  by  the 
Chilean  Government,  and  ic  is  suggested  that  manufacturers  aod 
contractors  take  up  with  this  inspector  the  question  of  the  use  of 
their  material. 

It  has  been  stated  that  dealing  with  American  honses  has  proved 
unsatisfactory  in  a  number  of  cases,  because  if  not  quite  enongh 
money  is  sent  for  the  article  the  order  is  not  filled,  and  if  too  much 
money  is  sent  some  additional  article  is  forwarded  to  the  purchaser 
which  he  does  not  want,  or  the  balance  is  retained  as  a  credit 
against  future  purchases.  The  criticism  of  the  occasional  increase 
in  charge  above  that  quoted  is  also  made  against  American  firms 
by  one  of  the  electrical  contractors.  They  understand  that  qnota- 
tious  in  the  United  States  often  vary  for  the  domestic  trade,  and 
that  it  is  quite  possible  for  variation  to  occur  between  receiving  the 
quotation  and  placing  the  order  ;  but  inasmuch  as  the  foreign  busi- 
ness is  sought,  they  feel  that  quoted  prices  should  be  maintained, 
at  least  until  there  is  time  for  the  order  to  be  sent. 

The  regulations  of  the  light  and  power  company  of  Santiago 
require  that  persons  desiring  to  make  installations  in  houses  where 
power  is  to  be  used  must  agree  to  submit  to  the  regulations  and 
conditions  fixed  by  the  company,  and  must  use  material  approved 
by  the  company.  These  instructions  also  demand  that  1,000  pesos 
(aoout  £2;i  at  the  present  rate  of  exchange)  be  deposited  by  the 
person  desiring  to  make  installations,  and  that  the  company  have 
the  right  to  change  the  installations  for  his  account  if  they  are  not 
properly  done  from  the  company's  point  of  view,  and  shall  also 
have  the  right  to  impose  fines  against  him  up  to  50  pesos  (2;i8.  2d.) 
each  for  infractions  against  the  regulations,  deducting  these  fines 
or  charges  from  the  1,000  pesos  deposited.  It  has  occasionally 
occurred  that  the  company  would  not  connect  with  house  installa- 
tions made  by  persons  whom  they  had  not  authorised,  but  the  com- 
pany is  now  forbidden  by  law  to  refuse  to  make  connections  when 
the  person  making  them  has  done  the  work  in  conformity  with 
the  law.  Any  fines  imposed  are  to  be  for  the  benefit  of  the  city, 
and  are  to  be  made  in  conformity  with  the  report  of  the  general 
inspection  of  electrical  installations. 

The  Association  of  Fire  Insurance  Companies  has  no  electrical 
code  of  its  own.  The  tramway  and  light  company,  the  National 
Government,  and  the  Association  of  Fire  Insurance  Companies 
have  inspectors  of  electrical  installations. 

It  is  obvious  that  the  heavy  American  conduit,  weighing  50  per 
cent,  more  than  the  samples  sent,  is  superior,  but  the  question  as 
to  the  need  of  the  heavy  conduit  is  at  least  an  open  one  in  the 
minds  of  the  consumers.  The  matter  of  first  cost  is  very  important 
in  Chile,  and  it  is  necessary  to  quote  very  close  to  the  ordinary 
prices  before  the  question  of  quality  becomes  of  much  interest. 
This  might  not  be  true  in  a  country  where  there  were  many  wooden 
buildings,  but  wooden  buildings  with  electric  lights  are  rare 
throughout  Latin  America. 

Most  of  the  contractors  or  merchants  who  handle  conduits  are 
more  or  less  familiar  with  English,  but  there  would  be  absolutely 
no  chance  for  error  in  corresponding  in  Spanish  with  anybody  in 
Chile,  and  it  probably  would  be  pleasing  to  most  of  the  people  of 
the  country. 

Kevrolles  and  War  Service.— JNlESf^us.  A.  Revhoi.lk 

AND  Co.,  Ltd.,  of  Hebburn-on-Tyne,  are  concentrating  all  their 
energies  in  producing  their  standard  switchgear  and  accessories  for 
war  service.  For  the  information  of  firms  or  companies  who  are 
engaged  on  orders  for  war  materials  and  may  perhaps  be  extending 
their  factories  for  the  production  of  such  requirements,  the  firm 
have  in  stock  completed  articles,  or  parts  which  can  be  qnickly 
assembled,  for  12,000  and  6,000-volt  armoured  switchgear,  and  3.000 
and  500-volt  armoured  draw-out  panels  (two  types).  These  are 
being  held  in  reserve  for  Government  work  only,  and  as  they  are 
ready  to  be  put  together,  quick  delivery  can  be  given.  The  firm  are 
also  holding  in  readiness  for  similar  service  ironclad  distribution 
boxes  up  to  400  amperes  per  way,  ironclad  switch  fuses,  50  amperes, 
and  wall  plugs  for  portable  drills  and  lighting.  Both  the  switch- 
gear  and  accessories  are  made  to  comply  with  the  Home  Office 
Regulations.  From  time  to  time  illustrated  particulars  of  these 
manufactures  have  appeared  in  our  pages,  but  firms  interested  can 
obtain  a  set  of  publications  from  Messrs.  ReyroUe  which  cover  the 
whole  ground. 

^letal  Markets,— QriN's  "Metal  Market  Letters." 
which  have  hitherto  been  circulated  privately  among  large  con- 
sumers of,  and  dealers  in,  metals,  and  among  merchant  firms,  now 
appear  under  the  title  of  the  Mital  HuUethi,  pablished  twice 
weekly,  on  Tuesday  and  Friday  mornings. 

Prices  \(lvanee. — Tni;  India-Riuher,  GtTTA-l'KRcn.A 

AiNU  Telecbai'II  Wokks  Co.,  Ltd.,  of  SiWertown,  announce  that, 
owing  to  the  increased  cost  of  prodH.;tion,  both  in  materials  and 
labour,  consequent  upon  the  war,  prices  in  their  List  No.  27  (gutta- 
percha, india-rubber,  silk  and  cotton-covered  wires,  ,Vc.)  were 
advanced  by  10  per  cent,  from  May  6th,  with  the  exception  of  tool- 
boxes, tools,  and  jointing  materials,  the  prices  of  which  are  with- 
drawn. 

Book  \otices. — "  Advant^l  Theory  of  l-^lectricity  and 
Magnetism."  By  W.  S.  Franklin  and  B.  McNutt.  London  : 
MaoMillan  .t  Co.,  Ltd.     Price  Ss.  6d.  net. 

"  Hon-  to  Cook  by  Electricity."  By  Amy  Cross  and  Alya  Water- 
man.    London  :  Lake,  Sison  ,V.  Brown,  Ltd.     Price  9d. 

For  Sale. — Sheffield  Tramways  Department  have  for 
disposal  a  wheel  boring  and  surfacing  machine  ;  Wigan  Corporation 
has  for  disposal  a  quantity  of  scrap  copper.  Particulars  are  given 
in  onr  advertisement  pages. 
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Baukruptey  l»rocce(liiis;"S.— James  Wm.  Tattersall 

AKD  Tom  Whitakeb  Tattebsall,  lately  tradlnsr  as  Tattersall 
and  Tattersall,  electrical  engineers,  at  Kimberley  Road,  Willeeden 
Lane,  N.W. — An  application  for  order  of  disoharere  was  made  on 
Toesdav  to  Mr.  Rsgistrar  Linklater  at  the  London  Bankruptcy 
Court.  Mr.  E?erton  S.  Grey,  Official  Receiver,  reported  that  the 
debtors  failed  last  Februiry,  with  provable  debts  £8,965  and 
assets  that  had  realised  £11S;  it  was  anticipated  that  a  further 
£31  lOj.  would  be  received,  and  tha'  a  dividend  of  about  7d.  in 
the  £  would  be  pa'd.  The  debtors  commenced  business  in  Anjust, 
1912,  as  motor  engriueerp,  at  9,  Ragent  Street,  W.  Their  business, 
which  consisted  in  the  purchase  and  sale  of  carburettors,  was  suc- 
cessful ;  in  August,  1913,  they  patented  a  self-starter,  in  connec- 
tion with  which  they  registered  the  trade  mark,  "  T.  A.  T." 
In  the  following  November  they  took  works  at  Kim- 
berley Road  for  the  purpose  of  making  these  machines,  and 
at  the  same  time  entered  into  an  agreement  with  "  The  Imperial 
Motor  ladostriee,  Ltd.."  under  which  that  company  were  appointed 
their  sole  agents  for  the  sale  of  the  machines  in  Great  Britain  and 
the  Colonies.  The  agreement  further  provided  that  the  company 
should  take  delivery  of  1,000  machines,  at  the  rate  of  60  a  month, 
and  at  a  price  which  would  have  produced  a  profit  to  the  baak- 
ropta  of  £10,000.  To  enable  them  to  meet  the  initial  expenses  of 
setting  up  machinery  for  the  manufacture  of  these  machiaes,  the 
company  advanced  them  £3,i>00  ;  to  enable  them  to  deliver  the 
said  machines  to  the  company  tbey  entered  into  subsidiary  crii- 
tracts  with  different  firms  for  the  supply  of  the  necessary  parts  : 
owing  to  delay  in  delivery  of  these  parts  they  were  unable  to 
supply  the  company  with  the  machines  within  the  time  allotted  by 
the  agreement :  as  a  result  of  negotiations  the  company  expressed 
their  willingness  to  vary  the  agreement  in  their  favour,  but  on 
the  outbreak  of  hostilities  in  August  last  notice  to  terminate  the 
agreement  was  given  them  by  the  company  for  breach  of  contract, 
and  the  losses  sustained  thereby  had  resulted  in  their  bankruptcy. 
The  only  offence  reported  by  the  (iffioial  Receiver  was  insuifi- 
oiency  of  assets  to  pay  lOs.  in  the  £  to  the  creditors,  and  his 
Honour  granted  orders  of  discharge  to  both  debtors  subject  to  a 
nominal  suspension  of  three  weeks,  remarking  that  to  a  certain 
extent  the  war  had  brought  about  the  bankruptcy. 

Dissolutions. — Wkst  Lancashire  Cinema  Co.,  Gol- 
borne. — Messrs.  R.  Bond  (electrical  engineer)  and  0.  VVhelan 
(painter  and  decorator),  have  dissolved  partnership.  Mr.  C.  Whelan 
will  continue  the  business  under  the  same  style. 

COLERiiNE  Manufactcbing  10,,  electrical  engineers  and 
manufacturers,  63,  Turnpike  Lane.  Hornsey,  N. — Messrs.  F.  C. 
Grund,  W.  H.  A.  ButteiHMd,  A.  E  Frost,  and  T.  B.  Batchelor  have 
dissolved  partnership,  only  as  far  aj  concerns  Mr.  T.  B.  Batchelor, 
Debts  will  be  attended  to  by  the  remaining  partners. 

Private    Arranneiiif ut.  —  Allen    &   Grosse,    Ltd., 

Qieen  Street,  Belfast,  electrical  engineers. — An  adi  turned  meeting 
of  the  creditors  interested  herein  was  held  last  week,  when  it  was 
decided  that  the  liquidation  was  to  be  continued  with  Mr.  Kennedy 
as  liquidator.  The  committee  which  looked  into  the  value  of  the 
assets  recommends  the  sale  by  the  liquidator  of  the  assets  to  Mr. 
Allen,  one  of  the  directors  of  the  company,  at,  it  is  thought,  tuch 
a  price  as  will  give  the  creditors  a  composition  of  63.  8d.  in  the  £, 
or  the  greater  part  thereof. 

Deed  of  Assig;niiieut. — A.  Hartley  &  R.  W.  Leek, 

electrical  engineers,  Colne. — Particulars  of  claims  for  dividend 
must  be  sent  by  May  29th  to  the  trustee,  Mr.  R.  A.  Hargreaves, 
2,  Albert  Rjad,  Colne. 

Catalon'ues   and    Lists, — Traitord   Park  Estates, 

Ltd.,  Trafford  Park,  Manchester. — We  have  received  a  60-page 
illustrated  pamphlet  giving  very  full  information  respecting 
Trafford  Park  and  its  excellent  facilities  as  a  manufacturing 
district.  The  important  electrical  and  engineering  works  situated 
there  have  made  the  estates  to  our  readers  one  of  the  most  familiar 
industrial  centres  in  the  kingdom.  Developments  are  constantly 
proceeding  there,  and  a  coloured  map  which  accompanies  the 
pamphlet  shows  the  location  of  existing  factories  and  indicates 
what  land  is  still  for  sale  or  lease. 

ABiioBDUCT  Manukactubing  Co  ,  Ltd  ,  Farringdon  Avenue, 
London,  E.G. — Four-page  illustrated  and  priced  leaflet  relating  to 
"  Little  Hustler  "  electric  drills. 

Edison  &  Swan  United  Electbic  Light  Co.,  Ltd.,  Ponders 
End.— 8-page  illustrated  leaflet  particularising  and  stating  reduced 
prices  of  Ediswan  ironclad  switches  and  switch  fuses. 

Messbs.  Alexandee  Duckham  &  Co.,  Ltd.,  Phtenix  Wharf, 
Mill  wall,  London,  E. — Booklet  giving  information  regarding  their 
antiseptic  "  Immutol  "  cutting  compound,  and  a  list  of  userp. 

Messes.  Dbake  &  Gobham,  Ltd.,  1,  Felix  Street,  Westminster 
Bridge  Road,  London,  S.E. — Folder  illustrating  their  "  El  Gril- 
stovo,"  an  electric  cooking  set  consisting  of  a  circular  heater,  pan, 
and  grill  deflector,  which  they  are  pushing  as  a  new  summer 
selling  line. 

Messes.  Steel  Tubes  and  Conduits  Co.,  Alice  Street,  Keigh- 
ley. — Priced  leaflet  relating  to  "'  Spring  "  inspection  fittings. 

Trade    Annountenients.— The    Peninsular    En(;i- 

kekbing  Co.,  Ltd.,  Suffolk  House,  Laurence  Pjuntney  Hill,  London, 
EC,  inform  us  that  they  have  been  appointad  sole  agents  for  the 
firm  of  Luis  Berenguer,  en  Cta.  Barcelona,  makers  of  high  and  low- 
tension  porcelains  for  the  electrical  trade. 

The  Hoffmann  Manufactubinq  Co.,  Ltd.,  of  Chelmsford, 
have  opened  offices  at  Victoria  Buildings,  21,  Grainger  Street, 
Kewcastle-on-Tyne,  which  are  under  the  control  of  Mr.  T.  P.  Brady. 
Telephone  :  Xo.  3736  Central ;  telegrams :  Hoffmann,  Newcastle- 
on-Tyne. 


LIGHTING  and  POWER  NOTES. 


Barford. — The  Warwickshire  C.C.  has  given  permission 
for  the  Barford  Electric  Supply  Co.,  Ltd.,  to  use  overhead  trans- 
mission between  the  village  and  Forge  Cottage  on  the  main  road. 

Barrow. — The  CorpDration  Electricity  Committee  ia 
making  considerable  exteosions  to  meet  the  establishment  of  works 
engaged  on  Government  orders.  The  L.G.B.  has  sanctioned  the 
borrowing  of  £500  for  the  provision  of  switchgear  and  connections 
for  the  new  turbo-alternator  at  the  works,  whilst  mains  are  to  be 
laid  to  a  former  candle  works  at  an  estimated  cost  of  £1,160,  and 
switchgear  and  a  transformer. 

Birniinitiiani. — Temporary    Power    Station. — Last 

week  members  of  the  Eleciricity  Committee  paid  a  visit  to  the 
temporary  power  station  being  erected  at  Nechells,  at  a  cost  of 
£97,000.  The  contracts  for  this  plant  were  let  at  the  end  of  last 
year,  and  it  is  expected  that  the  station  will  be  in  use  by  the  end 
of  August.  It  will  contain  two  5,000-KW.  turbine  sets,  with  con- 
densers, and  six  boilers,  each  of  33,000  lb.  evaporation ;  five 
wooden  cooling  towers, are  being  erected  to  deal  with  the  circulat- 
ing water.  The  installation  is  to  be  housed  in  a  steel-frame 
building.  At  the  present  time  the  pile  foundations  of  the  per- 
manent station  are  Deing  put  in. — Birmingham  Daily  Post. 

Blackrock     (Co.    Dablin).— Loan    Refused.  —  The 

Treasury  has  refused  the  Council's  application  for  a  loan  of 
£15,000  for  au  electric  lighting  installation  in  the  township. 

Bradford. — Mains  Extensions,  &(■  — The   Electricity 

Committee  proposes  to  extend  the  mains  at  a  cost  of  over  £7,000. 
The  Committee's  agreement  with  Messrs.  Mitchell  Bros,  in  regard 
to  the  bulk  supply  of  current,  is  to  be  extended  for  a  further 
period  of  3J  years.  Until  further  order  the  maximum  price  to 
consumers  who  are  charged  for  electricity  under  the  maximum 
demand  rate,  is  not  to  exceed  4d.  per  unit.  The  Committee  has 
deeided  to  remit  as  from  April  Ist,  the  rental  charges  for  such 
hired  arc  lamps  as  cannot  be  used  by  reason  of  the  lighting 
reetriction  order,  until  such  restrictions  are  removed.  The  amounts 
paid  in  advance  as  rental  for  the  three  months  ending  June  30th 
will  be  kept  in  hand  and  made  to  apply  for  the  three  months 
immediately  succeeding  the  revocation  of  the  order.  If  a  customer 
desires  to  terminate  the  hiring  agreement,  the  Committee  proposes 
to  enforce  the  usual  six  months'  notice. 

Brig'house. — Rate  Relief. — A  sum  of  £300  is  being 
allocated  from  the  electricity  undertaking  towards  the  relief  of 
the  rates. 

BrIstoL — New  Plant. — The  Electricity  Committee  re- 
commends the  provision  of  a  6,000-KW.  turbo-alternator  with  the 
usual  aMessories,  at  a  cost  of  about  £26,949. 

Burnley. — ISorrowing  Powers,  &c. — The  Corporation 
is  authorised  to  spend  £23,370  for  H.T.  alternating  plant,  and 
£.5,750  for  mains  ;  of  the  former  £15,000  has  been  borrowed,  and 
£17,337  spent,  and  none  of  the  second  amount  has  been  borrowed, 
bat  £2,646  has  been  spent. 

In  oonsequeme  of  the  L.G  B.'s  circular  the  Electricity  Com- 
mittee has  decided  that  no  further  sanctions  be  applied  for  in 
respect  of  any  works  not  already  commenced,  or  expenditure  not 
already  incurred,  but  that  the  L.G.B.  be  asked  for  permission  to 
borrow  money  in  respect  of  expenditure  already  incurred,  and  to 
which  the  department  was  already  committed. 

Bury. — Year's  Working. — On  the  past  year's  working 
of  the  electricity  undertaking  there  was  a  net  profit  of  £2,038, 
being  a  decrease  of  £147  ;  £1,038  is  to  go  to  reserve  fund  and  £1,000 
towards  the  relief  of  the  rates. 

The  T.C.  has,  in  consfiuence  of  existing  circumstances,  decided 
not  to  proceed  with  the  extensions  to  the  Chamber  Hall  power 
station, 

Canterbury. — Restricted    Lighting. — The    charges 

for  street  lighting  by  electricity  for  the  past  quarter  have  been 
reduced  by  £249,  owing  to  restricted  lighting. 

Carnarvon. — The  T.C.  has  decided  to  take  no  action  in 
regard  to  the  suggested  transfer  by  the  National  Electric  Con- 
struction Co.  of  the  electricity  undertaking  to  a  company  by  Act 
of  Parliament,  and  the  company's  suggestion  that  the  L.G.B. 
should  be  applied  to  for  a  suspension  of  its  and  the  Council's  obli- 
gation in  the  matter  of  the  sinking  fund  instalments  during  the 
period  of  the  war.  .V  loan  of  £500  for  the  extension  of  the  cables 
to  the  new  tuberculosis  hospital  at  Brynseiont  has  been  applied  for. 

Chile. — The  electric  light  and  traction  company  of 
Valparaiso  has  demanded  the  rescission  of  its  lighting  contract 
with  that  municipality,  owing  to  the  non-payment  of  an  account 
of  a  million  and  a  half  dollars  for  public  lighting. — Review  of  the 
Jlu-er  Plate. 

Chipstead  (Surrey). — Prov.  Order — The  B.  of  T.  has 

granted  a  prov.  order  for  E.L.  at  Chipstead,  which  is  in  the  area 
of  the  Reigate  R.D.C.,  and  also  for  a  portion  of  the  parish  of 
Woodmansterne,  in  the  area  of  the  Epsom  R.D.G. 
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Cuba, — The  following  persons  have  been  granted  permis- 
Bion  to  install  electric  DOwer  and  lighting-  plant  :— Senor  Benito 
Cabrera,  at  Fomento,  Province  of  Santa  Clara  ;  Spnor  Francisco 
Frias,  at  Niqncro,  Province  of  Oriente  ;  Senores  Joee  F.  Prieto  and 
Jose  Lores,  at  Real  Campina,  Province  of  Santa  Clara,  and  also  at 
Cartagrena,  in  the  Municipal  District  of  Rodas.  The  Gacfta,  which 
contains  particulars  regarding  the  inptallations  to  be  carried  out, 
may  be  consulted  at  the  Commercial  Intelligence  Branch  of  the 
B.  of  T. 

Dalkey  (Co.   Dublin).— E.L.   Scheme.— The   U.D.C. 

has  under  consideration  a  proposal  to  obtain  from  K'Dtrstown  a 
supply  of  electricity  to  light  the  town, 

Darwen. — The  net  profit  on  the  working  of  the  elec- 
tiicity  undertaking  for  the  past  year  amounted  to  £279. 

Dover. — War  Bonuses. — The  Corporation  Electricity 
Committee  has  decided  to  pay  the  employes  a  war  bonus  from  May 
1st,  and  to  apply  to  the  Government  for  War  Office  badges  for  mi-n 
of  military  age  engaged  at  the  workp.  on  condition  that  they 
agree  to  join  the  Army  if  called  upon. 

The  Council  has  decided  to  give  notice  to  three  clubs  in  the 
town  that  the  exi3ting  contract  for  current  for  lighting  will  cease 
on  June  30th,  and  that  meters  will  be  fixed  to  ascertain  future 
consumption. 

Dundee. — Loan  Sanction. — The  Secretary  for  Scotland 
has  authorised  the  borrowing  of  a  further  loan  of  £29,000  in  con- 
nection with  the  electricity  department. 

Enniscortliv. — A  provisional  order  has  been  granted  to 
the  Council  for  the  supply  of  electricity  to  the  town. 

Epsoni. — Fuel    Contracts,    &c. — The    U.D.C.    has 

authorised  the  acting  electrical  engineer  to  order  for  trial  10  tons 
of  Mexican  fuel  oil  for  use  in  the  Diesel  engines.  The  cost  will  be 
15s.  below  the  price  of  American  oil,  which  is  £4  per  ton,  with  a 
tendency  to  advance. 

Glllinghani  (Kent). — The  T.C.  has  decided  to  renew, 

for  a  further  five  years,  the  contract  for  the  supply  of  current  to  the 
Millitary  Barracks,  i;c.,  subject  to  the  charge  for  lighting  being 
increased  from  2jd.  to  3d.  per  unit.  Owing  to  inability  to  obtain 
a  loan  for  the  capital  outlay,  the  Electric  Lighting  Committee 
recommended  that  it  could  not  accede  to  the  request  for  a  supply  of 
current  to  Messrs.  Goldsmith  for  the  Rainham  Cement  Works.  The 
Council  has  decided  to  ascertain  whether  the  firm  would  pay  the 
interest  on  the  capital  expenditure  involved. 

Ilford.— The  U.D.C.  has  applied  to  the  B.  of  T.  for 
consent  to  erect  a  generating  station  on  a  site  in  Suffolk  Road, 
Seven  Kings. 

London. — A  conference  on  the  subject  of  London 
electricity  supply  is  to  be  held  at  County  Hall  on  May  19th, — 

Cifi/  Prexx. 

Islington. — The  B.C.  has  been  recommended  to  incre^e  the 
scale  of  pay  of  junior  shift  engineers  in  the  electricity  department 
from  303.  to  £2  per  week.  The  Lighting  Committee  has  made  a 
reduction  of  £380  in  the  charge  for  street  lighting  for  the  March 
quarter.  The  borough  treasurer  has  reported  on  the  question  of 
loan  sanctions  and  capital  expenditure  of  the  electricity  depart- 
ment, and  the  Finance  Committee  recommends  that  application  be 
made  for  loans  of  £1,566  for  property  and  £4.975  for  mains  ;  the 
construction  of  cooling  towers,  to  cost  £4,250  is  in  progress,  and 
it  is  desired  to  borrow  money  to  complete  this  work.  As  regards  a 
scheme  for  extension  of  mains,  boilers,  &p„  not  sanctioned,  esti- 
mated to  cost  £,"i2,7n7,  application  for  sanction  has  been  msde  to 
the  L.CC  which  is  obtaining  the  views  of  the  Treasury  on  the 
matter. 

Leeds. — Loan  SaN(  tions. — The  li.G.B.  has  sanctioned 
the  iDOrrowing  of  the  following  sums  in  connection  with  the 
electricity  undertaking,  viz,,  £36,600  for  buildings,  ,ncc,  ;  £12,290 
for  suction  ash  plant,  coal-conveying  plant  and  crane  ;  £8,066  for 
Bwitchgear  and  foundations  ;  and  £3,070  for  motors  and  mains 
in  generatincr  station  (these  being  further  instalments  of  the 
£200  000  loan),  also  £l'2,500  for  a  new  6,ii00-kw.  plant,  £2,500  for 
building  extensions  /or  same,  £65,000  for  mains  (fxcess  and 
prospective  expenditure)  and  £12,000  for  sub-stations  (prof pective 
expenditure). 

Leijcli. — The  T.C.  has  received  a  letter  from  tlie 
Director  of  Navy  Contracts  pointing  out  that  the  Anchor  Cable 
Co.  had  recently  experienced  difficulty  in  obtaining  sufficient 
electric  supply  for  their  works,  and  that  in  consequence  the 
fijvernment  work  which  the  firm  have  in  hand  had  been  seriously 
delayed  ;  the  Town  Clerk  was  instructed  to  send  a  copy  of  the 
letter  to  the  L,G,B.,  with  a  view  to  expediting  the  application  now 
before  it  for  sanction  to  borrow  money  for  further  extensions  to 
plant  at  the  electricity  worke. 

Maidenhead.— Restricted  Lightinr. — The  E.L.  Com, 

mittee  has  offered  the  Corporation  a  rebate  of  17s.  6d.  per  annum 
for  each  side  street  lamp  extinguished,  and  IBs,  per  annum  for 
each  100-watt  lamp  removed  from  the  main  street  cluster  lamps, 
or  a  total  reduction  of  £J63  per  annum  on  the  whole  of  the  lamps 
supplied  with  current. 


Xottin&'hani. — Year's  Working. — The  accounts  of  the 

electricity  department  for  the  year  ended  March  3l3t  last  show  a 
net  profit  of  £13,402,  of  which  £9  500  is  to  b3  contributed  in  aid 
of  the  rates,  and  the  remainder  carried  to  the  reserve  fund.  The 
number  of  units  sold  during  the  12  months  amounted  to  12,860.318, 
an  iocrease  of  229.508  as  compared  with  the  previous  year.  Of 
this  amount  3,805,571  was  used  for  lighting  purposes,  3,218,085 
for  power  purposes,  and  5,806,689  for  traction  purposes. 

Oulton  Broad.— Restricted  Lighting.— The  U.D.C. 

has  asked  the  Electricity  Co.  to  allow  an  abitement  of  50  per  cent, 
in  the  charges  on  account  of  the  restricted  public  lightirg.  The 
company  had  offered  a  5  per  cent,  reduction. 

Rotherhani. — Year's  Working. — The  gross  profit  of 

the  electricity  undertaking  for  the  year  ended  March  Slst  la«t 
shows  a  decrease  of  £2.201  as  compared  with  the  previous  12 
months,  due  to  the  increased  cost  of  prodnctior,  which  went  up 
from  65 Id,  to  '7003.  per  unit.  The  demand  for  power  is  still  on 
the  increase  and  greatly  exceeds  the  cmbiied  supply  for  light- 
ing and  traction.  On  account  of  the  reduced  price  per  unit  to  the 
tramways  department  during  the  year,  there  has  been  a  saving  to 
that  department  of  £1,185,  which  represents  nfarly  one-half  of  the 
fall  of  profits  in  the  sale  of  electricity  for  l',M 5  as  against  1914. 
The  total  units  have  increased  from  4,797,221  to  5,547,149.  and  the 
total  receipts  from  £25,944  to  £26,889,  or  hy  3i  per  cent,  Tiie  dt- 
p»rtment  has  been  further  affected  by  increases  in  interest  and 
sinking  fund  brought  about  through- recent  extention  to  the 
works.  The  net  profit  available  for  apfropriation  has  decreased 
from  £7,358  to  £4,786, 

Runcorn. — The  B.  of  (;.  has  decided  to  close  down  the 
electric  light  plant  for  the  time  being  and  use  oil  lamps.  Seme 
little  time  ago  it  was  decided  that  the  plant  be  overhauled,  but 
this  work  is  now  deferred. 

St.  Auue's.- Year's  Working.— For  the  jear  ended 
March  31et  las*,  the  Corporation  E  L.  department  sold  l,914,7(i;i 
units,  as  compared  with  1,051,815  in  the  previous  year.  The 
number  of  consumers  is  now  1,632,  an  increase  on  the  year  of  182. 
The  increase  in  the  consumption  for  power  pnrpOEes  has,  accorrlir:B 
to  the  electrical  engineer,  been  stimulated  by  the  reduced  uniform 
price  of  Id,  p3r  uni''. 

Saxilbv    (Lines.).— E.L.    Scheme.— Mr.   C.  H.   Best. 

who  is  acting  with  Mr,  Cha?,  Pullan,  of  Bradford,  has  approached 
the  Welton  R.D.C.  respeotirg  a  scheme  of  E.L.  for  the  parish  of 
Saxilby,  and  has  applied  for  the  Council's  formal  consent  to  the 
scheme. 

Sheffield.— Loan  Sanctions,  &c.— Mains  are  to  be 
extended  at  a  cost  of  about  £12,620,  Of  this  sum  over  £11,000 
will  be  spent  on  an  additional  extra  h.t.  feeder  from  Nee^Kend 
power  station  to  Tinsley.  The  L.G.B,  has  sanctioned  the  borrow, 
ing  of  £134,373  for  the  purposes  of  the  electricity  undertaking, 
made  up  as  foUows  :— £20,000  for  sub-station  building-  and 
equipment,  transformers  and  power  factor  rectiflere  (being  part  of 
application  for  £50,000);  £86,813  for  additional  plant  at  N'eepsend  ; 
and  £27,560  for  extension  of  buildings  at  Neepsend,  and  the  pur- 
chase of  50-ton  crane.  Land  is  to  be  purchased  in  Fornoett  Street 
for  use  as  a  sub -station. 

Southport. — The  Electricity  Committee  has  decided  to 
inform  the  Finance  Committee  that  it  cannot  see  its  way  to  con- 
tribute  to  the  relief  of  the  rates  this  year. 

Occupiers  who  have  given  notice  of  intention  to  remove  lamps 
outside  their  business  premises,  are  to  be  asked  to  allow  the  lamps 
to  remain  on  the  understanding  that  no  charge  will  be  made  (or 
the  hire  of  them. 

The  T.C.  is  to  be  recommended  to  approve  a  proposal  to  inoreEM 
the  price  of  electricity  by  10  per  cent. 

Stanley.— I'liov.  order. — The  i;.  of  T.  has  notified  the 

Wakefield  Corporation  of  its  intention  to  issue  a  prov.  order 
authorising  the  Electrical  Distribution  of  Yorkshire  to  supply 
electricity  in  the  district. 

Sutton. — We  understand  that  the  South  Mclrojxilitan 
Co.s  electricity  works  at  Sutton  are  to  be  shut  down,  and  that  it 
is  proposed  to  lay  duplicate  mains  from  Wandsworth  to  the  ii'etent 
station,  where  the  current  will  be  transformed  to  the  existing 
pressure  and  distributed, 

Torquay. — In  view  of  the  restriction  put  upon  loans, 
the  T,C.  has  decided  to  discontinue  for  the  present  the  laying  of 
new  mains  in  streets  where  the  supply  is  not  already  available. 
The  L.G.B,  has  intimoted  that  there  is  no  necessity  for  the  pur. 
chase  of  premises  in  Victoria  Parade  for  new  offices  for  the  elec. 
trioity  department.  The  Council,  however,  has  decided  to  adhere 
to  the  principal  of  acquiring  the  premises,  and  to  proceed  with  the 
purchase  on  its  own  responsibility.  The  Council  has  cfTorod  a 
supply  for  E,L.  to  the  Torbay  Hospital  at  3Jd,  per  unit. 

Walsall.— Loan  Sanction,  Ac— With  respect  of   ths 

Counoil's  application  for  sanction  to  a  loan  of  £23,506  for  tbs 
purposes  of  the  undertaking,  the  L.G.B,  has  authcrised  the  borrow- 
ing of  sums  amounting  to  £16,700, 

A  coal  clause  is  to  be  inserted  in  all  future  agreements  for  a 
supply  of  alternating  current  in  bulk.  The  lighting  of  the  new 
road  from  Ablewell  Street  to  Birmingham  Road  is  to  becvried 
out  by  lanterns  sutpended  from  the  tramway  span  wires  en  toth 
sides  of  the  road. 
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AVarriiifftoii. — A  new  turbo-alternator  was  formally 
started  at  the  electricity  works,  at  Howley,  on  May  tith. 

Watford. — The  T.C.  has  decided  to  defer  all  large  ex- 
tensions of  the  undertaking,  and  to  make  application  for  sanction 
for  the  money  which  has  already  been  spent.  The  cost  of  any 
fature  house  connections,  i:c.,  will  be  paid  for  out  of  revenue. 

West  Broinwicli. — The  T.C.  has  entered  into  an 
agreement  to  supply  electricity  np  to  a  minimum  of  80  000  units 
per  annum  for  three  years  to  the  Mechanical  Brake  Co.,  and  to 
give  a  supply  for  war  purposes  to  Messrs.  Ebenezar  Partes  &  Co , 
Atlas  Works. 

Wiiiaii. — PuorosKii  Loans. — Application  is  to  be  made 

to  the  L.G  B.  for  sanction  to  borrow  i  1,200  for  a  transformer, 
Bwitchgeir  and  cable  required  for  the  proposed  supply  of  electricity 
to  Pemberton  Colliery  Co.,  and  £1,066  for  a  transformer.  .V:".,  to 
supply  current  to  the  Empress  Spinning  Co. 

Wiiiibleilon.— 'Street  Li<jhtiN(;. — The  K.L.  Com- 
mittee recommends  a  reduction  in  the  charge  for  lighting  the 
streets  ;  in  future  one  equal  eighth  part  of  the  amount  of  instal- 
ments of  loan,  sinking  fund  and  interest  as  shown  in  the  net 
revenue  account  of  the  electric  lighting  accounts  for  the  previous 
year,  will  be  charged  against  street  lighting,  instead  of  one  equal 
sixth  part  of  the  amount  referred  to  as  heretofore. 

\\istaston. — E.L.  Scheme. — The  Crewe  Corporation 
has  received  the  Xantwich  R.D.C.'s  consent  to  its  application  to 
the  B.  of  T.  for  an  order  authorising  the  supply  of  electricity  to 
premises  in  Wistaston. 

Moherliaiiipton. — The  Electricity  Committee  proposes 
to  lay  a  new  feeder  cable  from  the  School  Street  sub-station  to  Lea 
Road,  at  a  cost  of  £1,130,  and  to  carry  out  mains  extensions  at  a 
cost  of  £730.  Of  this  amount  £133  will  be  provided  out  of  the 
reserve  fund,  and  the  remainder  out  of  the  capital  account,  for 
which  latter  the  sanction  of  the  L.G.B.  will  be  required. 


TRAMWAY  and  RAILWAY  NOTES. 


Acoriiiirton, — Year's  Working. — The  gross  revenue 
of  the  Corporation  tramways  for  the  past  year  amounted  to 
£27,850,  and  the  gross  expenditure  to  £16,43S  ;  after  deducting 
£8,233  for  interest  on  loans,  dividends  on  stock,  redemption  of 
debt  and  income-tax,  there  was  left  a  disposable  balance  of  £3,179, 
as  oomoared  with  £4,722  in  the  previous  year.  The  contribution 
to  rate  aid  was  £2,013,  a  motor  tower-wagon  cost  £.598,  and  £.568 
was  devoted  to  depreciation  and  renewals.  During  the  year 
4,637,303  passengers  were  carried,  and  i48,070  car-miles  rnn. 

Bradford, — The  Tramways  Committee  has  anthoriseil 
the  general  manager  to  arrange  such  modifioations  in  car  services 
after  9  p.m.  as  may  be  deemed  fit  on  consideration  of  traffic  returns, 
and  recommends  that  the  Xortli  Park  Road  car  service  be  dis- 
continued, in  view  of  the  continued  low  receipts  shown  by  traffic 
returns.  The  Tramways  Committee  has  approved  a  scheme  for  a 
central  terminus  at  Forster  Square. 

Burr. — Year's    Workino. — The    net    profit    on    the 

working  of  the  Corporation  tramways  for  the  past  year  was  £9,690, 
which  will  allow  £5,600  to  be  paid  to  the  rates,  and  £3,472  to  be 
placed  to  the  reserve  fond. 

Darwen.  —  Y'ear's  Workixit. — The  tramway  depart- 
ment made  a  net  loss  of  £172  on  the  Darwen  section  and  £557  on 
the  Hoddlesden  section  during  the  past  year.  The  mileage  ran 
was  267.670,  sgiinst  266,912  in  the  previous  year,  and  nearly 
250,000  fewer  passengers  were  carried. 

^ilasffow, — Frmai.k  IjAKdfR. — This  week  an  additioiml 
SO  women  have  begun  their  training  as  conductors,  and  next  vveelc 
over  100  women  will  be  engaged  in  this  duty  in  connection  with 
the  T.C.'s  tramway  department. 

The  tramway  department's  financial  year  ends  on  May  3lst, 
and  on  Monday  of  this  week  the  million  pounds  sterling  of 
revenue,  which  is  now  looked  for,  wan  secured.  Vp  till  Sunday 
night  the  total  drawings  amounted  to  £999,494.  and  Monday's 
takings  brought  the  gross  to  £1,002,624.  The  total  at  corres- 
ponding date  last  year  was  £1  010,792,thHyear  s  revenue  so  fat 
•workilig  out  at  £8.168  less.  •  ; 

London. — The  Standing  Order  Committees  of  both 
Houses  of  Parliament  have  been  petitioned  for  special  leave  to 
deposit  a  Bill  to  authorise  the  City  and  South  London  Riilway,  the 
Central  London  Railway,  the  London  Electric  Railway,  the  Metro- 
politan District  Railwiay  and  thp  Iiondon  General  Omnibus  Co.  to 


enter  into  agreements  "  for  the  purpose  of  providing  increased 
facilities  for  the  interchange  and  alternative  routeing  of  tralEc, 
the  application  of  receipts  and  the  appointment  of  a  Joint 
Committee.'' 

L.C.C. — The  Highways  Committee  is  considering  the  des'rability 
of  the  Council  agaia  bringing  before  the  Treasury  the  g'eit  pnblio 
need  of  electrifying  the  tramways  in  Grange  Road,  Siuthwark 
Park  Road,  Riymouth  Road  and  Rotherhithe  New  Road.  The 
service  hai  been  discontinued  since  May  1st,  owing  to  the  dan- 
gerous state  of  the  rails. 

The  Treasury  has  advised  the  postponement  of  the  Bnrdett  and 
Grove  Road  tramway  reconstruction,  and  of  the  purchase  of  addi- 
tional turbine  plant  for  the  Greenwich  station. 

Manchester.— The  City  Council  has  rejected  a  proposal 

brought  forward  by  Councillor  CundifiF.  that  special  constables 
should  be  allowed  free  rides  on  the  cars  when  going  to  or 
returning  from  duty. 

\ottin&'liani. — Year's    Working. — There  was   a  net 

profit  of  £28,664  on  the  working  of  the  Corporation  tramway 
undertaking,  for  the  year  ended  March  31st  last  ;  of  this  sum 
£22,500  is  to  be  contributed  in  aid  of  the  rates.  Traffic  receipts 
showed  an  increase  of  £4.850  at  the  end  of  July,  after  whi;h  there 
was  a  general  falling  off  to  the  end  of  the  financial  year,  not- 
withstanding the  additional  receipts  obtained  from  the  three  ex- 
tensions, and  a  full  year's  workine  of  the  Notts,  and  Derbyshire 
Co.'s  cars  running  between  Church  Sireet,  Baaford,  and  Parliament 
Street.  The  total  receipts,  including  rent  for  the  leased  lines,  but 
excluding  interest  on  investments,  amounted  to  £179,315.  an 
average  of  1  r35d.  per  car-mile.  This  is  an  iocrease  of  £3  935  in 
receipts,  but  a  decrease  of  ■521  per  car-mile,  compared  with  the 
previous  year.  The  working  expenses  amounted  to £11 2,583,  equal 
to  7"13d.  per  car-mile,  compared  with  7'45d.  p^r  car-mile.  The 
consumption  of  energy  for  traction,  car  and  dep ot  lighting,  works 
machinery,  permanent  way  repairs  and  renewals,  and  grinding  out 
rail  corrugations,  was  5,800  688  units,  costing  £30,243.  This  is 
equal  to  1  53  units  per  car-mile,  compared  with  151  units  during 
the  previous  year.  The  number  of  passengers  carried  was 
41,210,961,  an  increase  of  675,000. 

Oldliani, — There  was  a  loss  of  nearly  £5,000  on  the 
working  of  the  tramways  during  the  past  year. 

Plymouth. — Tramways  Pi-rchase  Scheme. — At  a 
meeting  of  the  T.C.  it  was  reported  that  the  Devonport  and 
District  Tramway  Co.  was  willing  to  selling  its  undertaking  to 
the  Corporation  on  Tramway  Act  terms  at  once,  instead  of  in 
1919,  the  Corporation  to  have  immediate  possession,  and  the  price 
to  be  fixed  by  arbitration.  These  terms  were  approved,  aod  it  was 
resolved  to  enter  into  an  agreement  with  the  company.  It 
was  further  reported  that  the  Plymouth,  Stonehouse  and 
Devonport  Tramway  Co.  was  willing  to  hand  over  its  undertaking 
to  the  Corporation  at  once,  instead  of  in  1922,  on  terms  to  be 
agreed.  It  was  resolved  that  an  agreement  be  entered  into 
ticcordingly,  and  in  the  event  of  a  difference  as  to  price,  that  the 
same  be  settled  by  arbitration. 

Keadins;. — The  net  profit  on  the  tramway  undertaking 
for  the  year  ended  March  Slst  last  amounted  to  £4.647,  £3,000  of 
which  is  to  go  to  the  relief  of  the  rates.  The  T.C.  has  decided  to 
lay  new  feeder  cables  at  a  cost  of  £450. 

Rotherhaui. — Year's  Workin-g. — During  the  past 
year  the  Corporation  cars  ran  815,547  miles,  as  against  852.869,  in 
the  previous  year  ;  the  passengers  carried  decreased  from  9,874,231 
to  9,828,838.  The  gross  profit  of  £14.901  was  an  increase  on  the 
previous  year  of  £900,  which,  after  deducting  the  usual  allowance 
for  redemption  of  debt  and  contribution  to  sinking  fund  aad 
interest,  leaves  a  net  profit  of  £5,582,  or  an  increase  of  £54o  as 
compared  with  the  preceding  12  months. 

Salford. — Female  Labour.  —  The  Tramways  Com- 
mittee considered  the  question  of  the  men's  refusal  to  woik 
with  women  tram  conductors  and  the  demand  of  the  men  for  a 
bonus  of  15  per  cent,  on  wages,  and  ultimately  decided  to  adhere 
to  the  decision  to  employ  women  conductors.  In  the  matter  of 
war  bonuses,  Salford  had  followed  the  lead  of  Manchester  in 
giving  a  bonus  of  23.  a  week  to  employes  earning  289.  a  week  or 
less  and  a  smaller  bonus  to  those  earning  between  28..  and  bOs., 
and  it  was  decided  not  to  vary  this  to  meet  the  men's  request.  At 
the  T.C.  meeting  last  week,  the  principle  of  employing  women 
was  approved,  and  the  question  of  'the  conditions  of  such  employ- 
ment referred  back  for  further  consideration. 

South  Shields.— ^U  a  meeting  of  the  T.C.  on  the  5lh 

inst.,  Alderman  Lawson,  in  moving  the  adoption  of  a  report  of  the 
Sub-Committee  on  the  Parliamentary  Bill,  said  there  had  been  left 
in  the  Bill  the  tramway  clauses  giving  power  to  extend  the 
tramways  to  the  borough  boundary  and  down  Mile  Ead  Road, 
which  was  a  rather  important  &nd  valuable  power  :  they  had  also 
got  the  electrical  clauses,  which  turned  out  to  be  more  important 
than  they  anticipated. 

Wigan. — A  profit  of  .£000  was  made  by  the  tramway 
undertaking  last  year. 
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TELEGRAPH  and  TELEPHONE  NOTES. 


Retransmission    of   Cables. — Tiie    following  official 

announc3inent  was  issued  on  Tuesday  last  :  — 

It  ha9  come  to  the  notice  of  the  Home  Office  that  persons  aid 
business  houses  in  this  country  are  receivin":  requests  to  retransmit 
cables  between  traders  in  neutral  countries,  and  that  in  some  cases 
these  requests  are  made  with  a  view  to  avoidinjr  interference  by  the 
f!flasor  by  letting  it  appear  that  the  sender  is  a  well-known  British 
fim.  In  this  way  the  transmission  of  messages  connected  with 
trade  with  the  enemy  may  be  secured.  All  persons  in  this  country 
are  therefore  warned  not  to  undertake  to  retransmit  cables  unless 
the  request  cnm^s  from  a  client  for  whom  they  have  been  accus- 
tomed to  perform  this  service,  and  unless  they  are  sitibfied  that, 
by  lorwurdciii  the  meseajro,  they  are  not  a^sin.uig  trade  with  the 
enemy. 

rnitert  States. ^An  action  is  in  progress  between  the 
American  Mirconi  Co.  and  the  Atlantic  Communication  Co.,  which 
operates  the  Telefunken  system  at  Sayville,  the  former  alleging 
infringement  of  its  patents.  Mr.  Marconi  has  attended  the  trial  to 
give  evidence  on  behalf  of  the  plaintiffs. 

Acsording  to  the  report  of  the  Census  Bureau  for  1912  the 
mileage  of  telephone  wire  in  use  was  over  20  million  miles  ; 
companies  coutrolling  94  per  cent,  of  the  mileage  reported  l.S,7H) 
million  calls,  and  that  the  capital  of  the  above-mentioned  companies 
was  991  million  dollars.  The  net  income  was  51  million  dollars, 
and  the  number  of  employes  18.3,000.  The  Bell  system  controlled 
75  par  cent,  of  the  mileage  and  58  per  cent,  of  the  telephones  in 
use  ;  the  total  number  of  telephones  connected  with  public 
exchanges  was  s  730,000.  The  number  of  independent  rural 
telephone  systems  was  32,233.  The  number  of  telephones  per 
thousand  of  the  population  rose  from  30  in  1902  to  72  in  1907  and 
91  in  1912  ;  the  messages  per  capita  increased  from  65  in  1902  to 
122  in  1907  and  111  in  1912. 

The  mileage  of  commercial  telegraph  wire,  iacluling  ocean 
cable,  was  1,882,000,  the  messages  numbered  109,663,000.  and  the 
capital  employed  was  S232, 000,000.  The  net  income  was  $6,400,000, 
a  reduction  of  one-third  as  compared  with  1907,  whereas  the  net 
income  of  the  telephone  companies  increased  25  per  cent,  in  that 
period.  There  were  38,000  telegraph  employes.  Sis  U.S.  ocean 
cable  companies  owned  14,860  miles  of  cable,  handling  2,8t."),000 
messages,  an  increase  of  20  par  cent,  over  1907.  In  addition,  the 
Western  Union  Telegraph  Co.  operated  2  3,800  miles  of  cable 
and  handled  nearly  3,000,000  cable  messages. 

There  were  four  wireless  telegraph  companies  with  74  tower 
stations  (117  in  1907),  and  a  capital  of  $9,600,000  (S32,7OO,000  in 
1907).  The  number  of  messages  transmitted  was  285  091,  and  the 
net  income  was  S4,738  (deficit  of  ^■>3.538  in  1907).  The  employes 
numbered  958. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


.iustralia. — Melbourne. — May  18th.   Four  250-k.v.a. 

three-phase  transformers  ;  9,680  yards  0."  sq.  in.,  three-core,  lead- 
covered  cable,  for  the  City  Council.  See  "  Ofiioial  Notices " 
April  30th. 

May  19th.  Victorian  Railways.  Meters,  coasting  recorders  or 
other  energy-checking  devices,  for  train  operati  )n  on  the  multiple- 
unit  system,  d.C,  1,500  volts.    See  "Official  Nut'ces"  April  30th. 

June  15th.  City  Council.  Four  mechanically-fired  boilers,  one 
turbine-driven  boiler-feed  pump,  two  fuel  economisers,  circulating 
water  pumps.  City  Electrical  Engineer.  Specifications  from- 
Messrs.  Mcllwraith,  McEaoharn  &  Co.,  Ltd.,  London,  B.C. 

June  30th.  Victorian  Railway  Commissioners.  One  13-in. 
centre  lathe  for  turning  or  grinding  commutators  for  traction 
armatures  ;  one  9-KW.  motor-generator  and  battery-charging 
accessories  :  four  electric  motors.* 

Sydney. — June  16th.  Deputy  P.M.G.  100  Morse  sonnders, 
American  pony  pattern.     (Schedule  No.  119.)' 

July  19th.  Municipal  Council.  One  or  two  12,000-K\v.  turbo- 
alternators  (Contract  No.  363).'  A  copy  of  the  specification  can 
be  obtained  from  the  City  Electrical  Engineer,  Sydney. 

July  19th.  Steel  towers  for  33,000-volt  transmission  line. 
Specification  (10s.  fid.)  at  EX.  Department,  Town  Hall. 

.Tuly  2l8t.  N.S.W.  Government  Railways  and  Tramways  Depart- 
ment.    One  250-K.\  .A.  turbo-generator.* 

ToowodMMA. — June  7th.  480-volt  DC.  electrically-driven  cen- 
trifugal well-sinking  pump,  30,000  gallons  per  hour,  against  a 
head  of  200  ft.  max.     Deposit  21  per  cent.     City  Engineer. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

China. — SHANGitAi. — May  20th.  2,G00  yards  of  three- 
core  E.H.T.  armoured  cable,  and  79  three-phase  induction  motors, 
for  the  Municipal  Council.     Sje  "  Official  Notices"  May  7th. 

Dai'liiiii'toii. — May  20th.  Corporation.  (Jast-iron  con- 
denser water  pipes.    See  ''Official  Notices"  May  7th. 

l»o\cr. — May  18th.  Six  electric  vehicles,  for  the  T.C, 
See  "  Official  Notices  "  May  7th. 


Uuliliii, — May  2.Jth.  Corporation.  Underfed  stoker. 
See  "  Official  Notices  "  to-day. 

May  20th.  Corporation.  Supply  of  coal  for  the  Electricity 
Department,  &c.,  for  one,  two  or  three  years,  a  12  months'  supply 
being  approximately  40,000  tons.  Copies  of  specification  from  the 
Town  Clerk. 

Finchley.— May  31st.  U.D.C.  Wiring,  for  light,  100 
workmen's  dwellings.     See  ''  Official  Notices"  May  7th. 

France. — The  Administration  des  Chemins  de  fer  de 
I'Btat,  43,  Rue  de  Rome,  Paris,  wiU  receive  offers  on  Tuesdays  and 
Fridays,  from  3  to  5  p.m.,  for  the  following  supplies  :— Up  to 
May  21st  :  six  electric  cranes  (two  of  60  tons,  two  of  40  tons,  one 
of  25  and  one  of  20  tons)  ;  up  to  May  28th  :  six  converter  sets,  a 
switchboard,  and  low-pressure  mains. 

Leeds. — May  26th.  Corporation.  Steam,  feed  and 
water  pipes.     See  "Official  Notices"  May  7th. 

Leio'li  (Lanes.). — May  2l6t.  One  vertical  tube  boiler, 
one  250  KW.  rotary  converter  or  motor  converter,  one  switch  panel, 
for  the  Barough  Electricity  Committee.  See  "Official  Notices" 
April  30th. 

.tiaiuiiester. — June  2nd.  Corporation.  Coal-unloading 
crane,  conveying  plants,  .v;.     See  "  Official  Notices  "  May  7th. 

May  ISth.  Tenders  are  invited  for  additions  to  accumulator 
house  and  laundry  at  Baguley  Sanatorium.  Particnlara  from  the 
City  Architect  (one  guinea,  returnable). 

May  19th.  The  Guardians  invite  tenders  for  the  conversion  of 
the  hydraulic  lift  at  their  infirmary  into  an  electric  lift.  Specifi- 
cations, &o.  (10s..  returnable),  from  Mr.  A.  J.  Murgatroyd,  23, 
Strutt  Street,  Manchester. 

Portsnioutli.  —  Juue  Ist.  Corporation.  100  tons  of 
steel  girder  tram  rails,  five  tons  of  steel  fishplates,  one  ton  of  fish- 
plates, three  tons  of  5-ft.  wrought-iron  tie-bars.  Sse  "  Offi  sial 
Notices'"  to  day. 

May  26th.  Electric  lighting,  ice.  at  Girls'  Hostel,  for  the 
Education  Committee.     See  "  Official  Notices  "  to-day. 

Rochdale. — May  17th.  Steam  coal,  for  the  electric 
power  station,  Dane  Street.  Mr.  C.  C.  Atchison,  Engineer  and 
Manager. 

Sheffield. — May  28th;  Two  natural  draught  cooling 
towers  complete.  For  the  Electric  Supply  Department.  See 
"Official  Notices"  May  7th. 

Spain.  —  The  municipal  authorities  of  Camporroble 
(^Province  of  Valencia)  have  just  invited  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  two  years. 

Tasmania. —  Lauxceston. —  July   26th.      Sub-station 

equioment.  Section  I,  Converter  machine,  switohgear,  kc.  ;  Section 
II,  Underground  feeder  cable.  Specification  (21s.)  from  the  City 
Electrical*  Engineer,  Town  Hall. 

Wig-an. — May  29th.  Corporation,  h.t.,  three-core, 
paper  and  lead-covered,  armoured  feeder  cable,  transformer  atad 
switchgear.     See  "Official  Notices"  to-day. 


CLOSED. 

.ildershot. — The  Electricity  Committee  recommends  the 
■acceptance  of  the  following  tenders  for  new  plant  : — C.  A.  ParBons, 
£3,858;  Babcook  &  Wilcox,  £1,11.^. 

Bradford. — The  Cleansing  and  Team  l;abour  Com- 
mittee has  accepted  the  offer  of  the  New  Destructor  Co..  Ltd.,  to 
e  instruct  six  cells  and  a  combustion  chamber,  with  mnltitobular 
boiler  and  all  machinery  and  accessories  (in  lieu  of  existing 
12  cells)  for  £2.977. 

The  Electricity  Committee  recommends  the  acceptance  of  the 
tender  of  the  Brush  Electrical  Engineering  Co.,  Ltd..  for  a 
600-k.\.a.  three-phase  transformer,  for  the  proposed  electric  supply 
to  Dumb  Mill,  at  £222  i  and  the  Tramways  Committee  that  of 
Messrs.  Hadfield's,  Ltd.  (6572),  and  Messrs.  Edgar  Allen  ,t  Co., 
Ltd.  (£414).  for  points  and  crossings. 

Burnley. — For  the  onsoiDt;  year  thf  T.C.  has  accepted 
the  tender  of  the  British  TaomBon-IIouston  Co.,  Ltd.,  for  motors, 
and  that  of  Messrs.  Ferranti,  Ltd.,  for  starters. 

Dundee. — The  Corporation  Electricity  CommiUee  recom- 
mends acceptance  of  the  following  tenders  in  oonnecHon  with  the 
new  pumping  station  at  Carolina  Port :  — 

PampiDK  plant.— W.  H.  Allen,  Sons  *  Co,,  Ltd. 

Pipe  lint'.— John  Wilson,  Ltil. 

Reinforced  conorote  pumping  room.— Yorkshire  Hennebique  Co.,  Ltd. 

Ilolnilirth. — The  U.D.C.  has  accepted  the  tender  of 
Mr.  Robert  Turner,  for  the  erection  of  the  electricity  generating 
station. 

Ilonn'-lvonu', — The  Hong-Kong  Klectric  Co..  Ltd.,  hava 
placed  contracts  as  follows  for  their  new  power  station  : — 
Steel  structural  work,  Ac.— 'i^Dit^d  Blalcs  Bteol  Prodacta  Co. 
Boiler  plant.— Babcock  i  Wilcox.  Ltd. 
Coal-handling  plant.- Babcock  A  Wilcojc,  Ltd. 
Tnilio-altemBtorK  and  iwitchlioard.— Bril,  ThomMD-Hooiton  Co.,  Ltd, 
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filasffow.  —  The  Tramways  Committee  recommends 
acceptances  of  the  following  tenders  for  six  months  : — 

Bteel  axles,  tires  and  wheals.— John  Bakers  Co.,  Ltd.;  Glasgow  Railway 
EDgineering  Co.,  Ltd. ;  Brown  Bayley's  Steel  Works.  Ltd, 

Fjt  12  months  : — 

Chilled.iron  brak  !  blocks.— Miller  &  Co.,  Ltd. 

Fire  clay  goods.— Glenboig  Union  Fire-clay  Co.,  Ltd. 

Springs."— L.  BteTns  *  Co.,  Ltd. ;  G.  Tarton,  Platts  &  Co.,  Ltd. 

The  Electricity  Committee  recommends  that  the  following  offers 

for  12  months'  supply  be  accepted  :  — 

C.I.  box  as,  section  pillars,  &c.— Carron  Co. ;  W.  Lucy  4  Co. ;  Falkirk  Iron 

Co.,  Ltd. ;  M'Dowall,  Stevens  &  Co. ;  Jss.  .Mian,  ssn  ,  &  Sons. 
Fireclay  bricks  and  fire-clay.- Ouraie  4  Co.,  Ltd  ;  John  G.  Stem  i  Co., 

Ltd. 
Single  cables,  concentric  and  triple-ooncentrio  cables. — CiUender's  Cable 

Co.,  Ltd. 
Extra  HI.  cablst  — W.  T.  GlDver  ,t  Co.,  Ltd. 
Rubber-covered  cables.— Craigpark  Electric  Cable  Co.,  Ltd. 
F,exibles.— Wm.  Rokard,  Ltd. 
Arc  lamp  carboni. — C.W.Webster. 
Electricity  meters.— British  Thomson-Houston  Co,,  Ltd, ;    Ferranti,  Ltd.  J 

Chamberlain  i  Bookbam,  Ltd. 

For  six  months  :— 
Wooden  troughing  cover.- Robinson,  Dnnn  &  Co.,  Ltd. 

The  Sewage  Committee  recommends  that  the  offer  (£4,325)  of 
the  Ames  Crosta  Sanitary  Engineering  Co.,  Ltd.,  for  the  supply 
and  erection  of  distributors  in  connection  with  the  alterations  at 
Dilmarnock  sewage  works  be  accepted,  the  company  having  agreed 
to  equip  the  machines  with  electric  motors  in  the  event  of  failure 
of  the  water-wheel  drive. 

Leith. — The  Corporation  has  accepted  the  tender  of 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  for  carbon-filament 
lamps  for  12  months  for  the  tramways. 

London  (L.C.C.).— The  Highways  Committee  has 
received  the  following  tenders  for  cables  in  connection  with  the 
extension  of  the  Woolwich  tramways  sub-station  and  a  temporary 
supply  of  power  for  working  the  Council's  tramways — 

Western  Electric  Co,.  Ltd (accepted)  f-22.971 

Callender's  Cable  and  Const.  Co.,  Ltd 23,651 

Johnson  &  Phillips,  Ltd 23,928 

W.  T.  Glover  &  Co.,  Ltd 21,102 

W.  T.  Henley's  Tcleg.  Works  Co.,  Ltd 31,990 

Siemens  Bros.  4  Co.,  Ltd 24,934 

B.I.  &  Helsby  Cables,  Ltd 36,036 

Ertiraate  of  chief  officer  of  tramways  £21.262.  This  estimate 
was  prepared  in  March,  but  since  that  dat«  the  price  of  copper  has 
materially  advanced. 

SouTHWABK. — The  following  tenders  for  annual  supplies  have 
been  recommended  for  acceptance  by  the  B.C.  :  — 

Cable.— Siemens  Bros.  &  Co.,  Ltd. 

Meters.— Reason  Manufa:!turing  Co.,  Lid  ,  five  items  ;  Electrical  Appara- 
tus Ci.,  Ltd.,  five  items;  General  Electric  Co.,  Ltd.,  13  items  ;  Cham- 
berlain .&  Hookbam,  Ltd.,  three  items ;  Landis  &  Gyr,  Ltd.,  three 
items. 

Eleven  tenders  were  rec  ived  for  the  cabla  and  the  same  number 
for  the  meters.  The  tender  of  the  B  I.  and  Helsby  Cables,  Ltd.,  is 
also  recommended  for  a  feeder  pillar  for  £50. 

In  view  of  the  prevailing  conditions,  and  the  satisfactory  manner 
in  whish  the  contract  has  been  carried  out,  the  E  L  Committee  has 
agreed  to  a  request  from  Messrs.  Hincholiffe  k  Co.,  contractors 
for  coal,  to  be  paid  an  extra  charge  of  Is.  per  ton  for  wagon  hire. 
This  additional  charge  is  oa  account  of  coal  purchased  in  the  open 
market,  outside  contract  prices. 

PADDlSGTOS.^The  Guardians  have  been  recommended  to  accept 
the  tender  of  Messrs.  S.  Hammond  ..^c  Co.  to  reinstate  the  telephone 
instruments,  wires,  &c.,  and  keep  the  iustruments  under  repair  for 
a  period  of  12  months,  for  £36. 

Battessea. — The  B  C.  Electricity  Committee  recommends  the 
acceptance  of  the  tenders  of  Messrs.  Ferranti,  Ltd.,  and  Messrs. 
Chamberlain  &  Hookham,  L'd.,  for  the  supply  of  meters  during  a 
period  of  12  months. 

Maidenhead. — The  T.C.  has  accepted  the  tender  of  the 
Anglo-Mexican  Petroleum  Products  Co.,  Ltd.,  for  a  year's  supply 
of  fuel  oil  for  the  Diesel  engines  at  the  electricity  works,  at 
£3  33.  6  i.  per  ton,  the  contract  to  be  determined  at  the  end  of 
three  months  if  the  oil  does  not  prove  satisfactory. 

Meter  Contracts. — Messrs.  Chamberlain  &  Hookham, 
Ltd.,  have  received  contriots  for  meters  from  Colwvn  Bay  and 
Eiinbargh.  Messrs.  Vennar  Time  Ssritches,  Ltd.,  have  received  a 
further  repeat  order  from  Cardiff  for  99  time  switches. 

The  Eleotrioil  Appiratua  Co.,  Ltd.,  has  received  the  following 
contracts  :  — 

Bary  St.  E  imuids.  -CjrpDratlon.— Sole  supply  of  3  and  Sampsro  meters  j 

13  months. 
Leyton. — U.D.C— D.C.  meters;  12  months. 
Woking.— The  Blejtrio  Supply  Co.— 60  single-phase  meters  per  annum 

during  the  uext  two  yeari, 

.Xewport  (Mon,). — The  Corporation  Electricity  and 
Tramways  Committee  ha3  accepted  the  tenders  of  Messrs.  James 
and  Emmanuel,  and  3l83srs.  Partridge,  Jones  i  Co.,  each  for  1  000 
tons  of  coal,  at  193.  par  ton,  subject  to  the  electrical  engineer 
endeavouring  to  ob:ain  an  option  in  favour  of  the  Council  to  limit 
the  order  in  each  case  to  750  tons. 

\orth  Ormesby.— Messrs.  Ciough,  Smith  &  Co.,  Ltd., 
of  London,  have  eeoared  from  the  Grangetown,  North  Ormesby 


and  South  Bank  Railless  Traction  Co.  the  contract  for  the  con- 
struction of  their  overhead  equipment  and  feeder  system  (a  route 
length  of  5  miles  6 1  yards). 

Rochdale.  —  The  tender  of  Messrs.  Siemens  Bros. 
Dynamo  Works,  Ltd.,  for  Wotan  traction  and  standard  lamps  for 
the  Corporation  tramways,  for  the  ensuing  12  months,  has  been 
accepted. 

Salford. — The  Electricity  Committee  has  accepted  an 
offer  by  Messrs.  Andrew  Knowles  k  Sons,  Ltd.,  Pendlebury,  to 
supply  and  deliver  about  250  tons  per  week  additional  of  Clifton 
Hall  washed  slack  during  a  period  of  two  months  ending  July  Slst, 
at  15s.  4d.  per  ton. 

Stretford, — The  D.C.  has  accepted  the  tender  of  the 
General  Electric  Co.,  Ltd.,  for  cable  amounting  to  £670.  The  four 
lOO-KW,  sets  at  the  generating  station  are  to  be  disposed  of  by  the 
Council  at  a  price  approximating  to  £325  each. 

Stockport. — The  T.C.  on  May  5th  accepted  the  follow- 
ing tenders  for  the  electricity  works  :  — 

Herbert  Morris,  Ltd.— lO-ton  crane  JE756,  and  gantry  f  219. 
Stewarts   4    Lloyds,  Ltd.— Steam    piping    for    new  turbine  and   boilers 
£105  lOi.,  less  2i  per  cent. 

Tonliridae. — The  U.D.C.  has  accepted  an  offer  by  the 
Medway  Coal  Co.  to  supply  before  Jane  30th  200  tons  of  coal  for 
the  electricity  works,  at  £  I  28.  9d.  per  ton,  an  advance  of  3f.  per 
ton  on  present  prices. 

Tun  bridge  Wells. — The  T.C.  has  accepted  the  tender 
of  Messrs.  Babcock  &  Wilcox,  Ltd.,  for  supplying  new  steel  sections 
and  drums,  with  superheaters,  to  two  boilers  at  the  electricity  works, 
at  £  1,289,  with  £50  for  continsrencies.  The  Council  has  also 
accepted  the  tender  of  Messrs.  Witting  &  Partners  for  dismantling 
the  existing  cooling  tower  and  building  a  new  tower  on  the  same 
site,  at  £1,085. 

West  Ham. — A  T.C.  Committee  recommends  the  accept- 
ance of  the  tender  of  the  British  Thomson-Houston  Co.  for  the 
supply  of  160  motors  required  in  connection  with  the  alterations 
to  the  eciuipmeut  of  the  tramoars,  together  with  the  necessary 
gears,  for  £106  10s.  each. 

Winchester. — The  T.C.  has  accepted  the  tender  of 
Messrs.  C.  A.  Parsons  k  Co.,  Ltd.,  for  a  500  KW.  turbo-generating 
set,  with  condensing  plant  and  piping,  at  £3,991. 


FORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers.— Friday,  May  14th.  At  8  p  m.  At 
Institution  of  Civil  Bngineeis,  Great  George  Street,  Westminster.  Paper 
on  "  The  Distribution  of  Heat  in  the  Cylinder  of  a  Gas  Engine,"  by  Prof. 
A.  H.  Gibson  and  Mr.  W.  J.  Walker. 

Physical  Society  of  London.— Friday,  May  14th.  At  8  p.m.  At  Imperial 
College  of  Science,  South  Kensington,  S.W.  Papers  on  ''Precision 
Resistance  Measurements  with  Simple  Apparatus,"  bv  Mr.  E.  H.  Rayner  ; 
"Some  Novel  Lab^ratorv  Ksperiraents,"  by  Mr.  F.  W.  Jordan,  "On 
Electrically-Maiutained  Vibrations,"  by  Mr.  8.  Butterworth. 

Boyal  Institution  of  Great  Britain,— Saturday,  May  15th,  and  Tuesday, 
May  18th.  At  3  p.m.  At  Albemarle  Street,  W.  Lectures  di  and  (III  on 
"  Advances  in  the  Study  of  Radio- Active  Bodies,"  by  Prof.  F.  Soddy. 

Institution    of    Electrical     Engineers    'Newcastle     Local    Section).— 

Monday,  May  17Gh.    At  7.30  p.m.    At  Mining  Institute.    Annual  Qeneral 
Meeting. 

Sheffield  Electrical  Social  Union.- Monday.  May  17ib.  At  6.30  p  m. 
At  Stevenson's  Keetaurant,  Oastle  Street.  Tea  and  social.  All  elsstrioai 
business  men  welcomed. 


Foreittii  Trade.  —  The  April  Figures.  —  The 
following  are  the  electrical  and  miohiner^-  figures  given  in  the 
official  returns  for  April : — 

111  POETS. 

Electrical   goods  Month  Inc.  Four  Inc. 

and    apparatus,  of  or  months,  or 

excluding   ma-  April,  dec.  1915.  dec. 

chinery  and  un-  &  &  £  £ 

insulated  wire  90,143     -      33,515        283,712     -    269,675 

Machinery  ...       877,806     +     128,159     2,651,831     -      66,031 

Exports. 

Electrical  goods 
and  apparatus, 
excluding  ma- 
chinery and  nn- 
iii8ulat«d  wire  238,899     -      43,713        959,632     -      86,489 

Maohinery  ...    1,674,455     -1,419.884     6,114,239     -6,870,048 
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ELECTRICITY  WORKS  EXTENSIONS  AT  SOUTH  SHIELDS. 


DURixn  the  last  two  or  three  years  considerable  extensions 
have  been  made  to  the  plant  installed  at  the  South  Shields 
Corporation  Electricity  Works,  by  the  provision  of  turbine 
and  rotary  converter  plant,  also  a  new  boiler  house  with 
witer-tube  boilers,  bunkers,  coal-handling 
plant,  &c.,  the  cost  of  the  additions  being 
some  £39,000. 

Through  the  courtesy  of  Mr.  Harry  S. 
EUi?,  the  borough  electrical  engineer,  we 
are  able  to  briefly  describe  and  illustrate 
this  plant,  which  will  no  doubt  largely 
supersede  the  McTjaren  marine  type  sets 
and  marine  type  boilers  which  have  been 
a  feature  of  this  station  in  the  past. 

The  South  Shields  undertaking  was 
originally  started  in  189G,  Mr.  J.  A. 
Jeckell  being  the  first  engineer,  and  two 
marine  type  boilers,  two  100-k\v.  alter- 
nators coupled  to  marine  type  engines,  and 
a  small  15-kw.  set,  to  take  the  day  load, 
were  provided  ;  this  plant  has  been  added 
to  until  to-day  some  5,800  kw.  of  plant  is 
installed. 

As  regards  the  plant  installed  prior  to 
the  introduction  of  turbines  and  still  avail- 
able for  use,  what  is  known  as  the  old 
boiler  house  contains  sis  marine  type  boilers, 
three  fitted  with  two  furnaces  and  designed 
to  evaporate  7.000  lb.  of  water  per  hour, 
and  the  other  three  fitted  wiih  three  fur- 
naces and  designed  to  evaporate  11,000  lb. 
The  coal  used  in  these  boilers  is  stored 
in  a  large  brick  walled  bunker  running 
the  full  length  of  the  boiler  house  and  capable  of 
containing  about  (JOO  tons.  The  firing  is  all  carried  out  by 
hand,  three  stokers  being  necessary  on  the  even'ng  shift 
when  all  the  boilers  are  working. 


The  circulating  water  for  the  condensers  is  lifted  from  the 
Kiver  Tyne  into  large  storage  tanks,  capable  of  containing 
about  100,000  gallons,  by  means  of  five  Worthington  steam 
pump?,  exch  capable  of   delivering  33,000  gallons  per  hour 


L',000  KW.,  :i,000  ii.r.y., 


AND    1,500-KW.,    1,500    K.r.M.   TtTKBINE 

South  Siueld.s. 


There  are  five  s'.eara  pumps  at  one  end  of  the  boiler  house, 
four  for  boiler  feed  and  one  for  lifting  the  condensate  from 
the  hot-well  tanks  to  a  llarris-Anderscn  oil-eliminating 
plant. 


Original  Fereanti  Switchbo.abd  and  15-kw.  iSlt,  Installed  in  1.^96  ax. 

South  Shields. 


There  is  also  a  centrifugal  pump  coupled  to  a    50-ii  ii.i'. 

Westinghouse    DC.    motor   which    is  cipable  of  delivering 

150,000  gallons  per  hour  against  a  total  head  of  50  fc. 
The  engine  room  consists  of  two  bays,  each  100  ft.  long, 

and  the  smaller  one  now 
contains,  in  addition  to 
the  new  turbine  sets,  only 
one  of  the  old  200-k\v. 
I'erranti  single  -  phase 
alternator  sets  coupled  to 
a  marine  type  engine — 
one  200 -KW.  and  two- 
100-KW.  single-phase  sets- 
having  been  displaced  to 
make  room  for  the  new 
ph  nt. 

The  Ferranti  cellular 
type  single  phase  switch- 
board at  one  end  of  the 
bay  consists  of  the 
original  cells  with 
addilions. 

The  larger  bay  con- 
tains two  McLaren  1,000- 
I  IM'.  engines  drivinp 
500  -  KW.  Siemens  and 
liicbardsons,  Westgarlh 
singic-phase  alternators 
and  two  similar  1,100- 
i.H.i'.  engines  driving 
550  -  KW.  Dick,  KciT 
direct-current  machines, 
which  were  originally 
installed  for  supplying  tbe 
tramways,  but  are  now 
also  used  for  supplying 
energy  to  large  power 
consumers. 
Working  in  conjunction   with  the  direct-current  supply 

there  is  a  Tudor  battery  of  500-KW.  capacity  on  a  one  hour 

rating,  and  an  automatic  reversible  booster. 

.V('«'  Generating  Plan/. — This  consists  of  two  Westing-- 


Sets  Recently  In^stallkd  at 
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house-Rateau  high-pressure  turbines  of  1,500  and  2,000  kw. 
capacity  respectively  :  the  former  is  coupled  to  a  1,000-kw. 
500  550-volt  direct-current  machine,  fitted  with    a    radial 


New  B"iLEB!i,  with  Chain  UKAits  and  Ihi'Licate  Motoe  Drive. 


commutator,  and  a 
1,100-KW.  single- 
phase  2,100 -volt 
50  -  cycle  turbo  - 
alternator,  the  two 
machines  being  in 
tandem  and  run- 
ning at  1,500  R  p.m. 

This  set  was  in- 
stalled in  1012 
under  the  super- 
vision of  Mr.  Ellis, 
but  its  installation 
•was  arranged  for 
by  his  predecessor, 
llie  late  Mr.  J.  H. 
Cawthra. 

^iThe  second  tur- 
bine, 1  nt  into 
operation  in  1914, 
drives  two  1,500- 
KW.  2,100 -volt 
three  -  phase  50- 
cycle  turbo- alter- 
nators and  an  ex- 
citer in  tandem  at 
3,000  R.P.ii. 

The  influence  of  high 
*peed  on  the  size  of  the 
later  turbine  is  shown 
in  our  view,  the  higher 
powered  set  being  much 
the  smaller  one. 

Both  turbines  exhaust 
into  Westinghouse  -  Le 
Blanc  surface  condensers, 
the  air  and  extraction 
pumps  for  which  are 
■driven  by  a  30-H  p.  d.c. 
motor.  In  the  case  of 
the  three-phase  machines, 
the  arrangement  of  the 
switchgear  allows  of  one 
phase  being  cut  out,  and 
the  other  two,  in  series, 
supplying  single  -  phase 
current.       The    turbo - 


New  Rotaby  Coxveetebs,  d.c.  Plant  and  Switchboaed,  ^^  )nTH  Shields. 


forced  air  circulation,  and,  in  connection  with  the 
latter,  a  Heenan  rotary  air  filter,  capable  of  dealing  with 
24,000  cb.  ft.  of  air  per  minute,  has  been  installed.  This 
apparatus  is  similar  in  construction  to  the  same 
firm's  water  coolers,  but  the  functions  of  air  and 
water  are  reversed,  and  in  this  case  the  air,  in 
addition  to  being  filtered,  is  lowered  in  tem- 
perature 15°  or  20"  in  hot  weather. 

Two  600■K^^■.  Westinghouse  rotary  converters 
are  installed  in  the  power  station  to  link  up 
the  2,100-volt  alternating  and  500/550-volt 
direct-current  supplies  for  traction  and  power 
purposes.  The  transformers,  by  the  same  firm, 
are  of  the  oil  insulated  self-cooling  type  ;  the 
rotaries  are  each  equipped  with  a  starting 
mator  and  exciter,  and  are  arranged  for  the  self- 
synchronising  method  of  starting. 

As  regards  the  new  boiler  plant  and  coaling 
arrangements,  coal  is  unloaded  by  a  wharf  crane 
into  a  hopper  near  the  centre  of  the  old 
bunkers  :  from  the  hopper  it  is  carried  by  a 
belt  conveyor,  of  30  tons  an  hour  capacity,  to 
the  overhead  bunkers  of  the  new  boiler  house, 
which  have  a  capacity  of  5C0  tons.  Space  for 
four  boilers  is  at  present  available  in  the  new 
building,  which,  however,  can  be  increased  in 
width  to  accommodate  another  four  boilers. 

Two  Babcock  &  Wilcox  land-type  boilers, 
each  of  5,346  sq.  ft.  heating  surface  and 
22,000  lb.  per  hour  evaporative  capacity,  are 
in&talled  and    working  ;    these  are   fitted   with 

integral  super- 
heaters and  chain- 
grace  stokers. 

In  connection 
with  this  plant  there 
is  a  Green  econo- 
miser  of  288  tubes, 
two  Weir  steam 
feed  pumps,  each  of 
7,500  gallons  an 
hour  capacity,  and 
a  Lassen  A:  Hjort 
water-softening 
plant,  capable  of 
dealing  with  24,000 
gallons  a  day  of 
town's  water,  which 
has  an  initial  hard- 
ness of  from  2.y  to 
30°,  and  is  used  for 
boiler  feed  purposes. 
The  new  boilers 
are  operated  under 
induced  draught, 
the  flue  gases  being 
discharged  by  Mus- 
grave  fans  into  a 
new  steel  chimnev. 


senerators  are  cooled  by  Theee-phase  Diesel  electric  Plant  and  Switchboaed,  Ahmedabad,  Isdi  l  (see  neit  pagt-). 
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of  the  Thompson  self-supporting  type,  100  ft.  high  and 
7  ft.  6  in.  diameter.  These  fans,  two  in  number,  are 
flexibly   coupled    to  Westinghouse  variable   speed    44-h  i'. 


The  site  of  the  recent  extensions  is  on  a  hillside,  and 
some  2,900  tons  of  spoil  were  removed  to  level  the  site. 
This  work,  together  with  the  foundations,  brickwork,  etc., 
wa?  carried  out  under  the  direction  of  the 
borough  engineer,  while  the  new  plant  was, 
of  course,  installed  under  the  supervision 
of  Mr.  Ellis,  the  borough  electrical  engi- 
neer, to  whom  we  are  indebted  for  these 
particulars. 


ELECTRICITY    SUPPLY 
AT     AHMEDABAD,    INDIA. 


TEANSFORMEP,    L.T,   and    AiXILIARY   SWITCHOEAK. 

motors  (MGO-450  R  I'.M.),  each  fan  being  capible  at  the 
lower  speed  of  handling  the  gases  from  two  boilers,  and  pro- 
ducing a  draught  of 
ll,  io.  water  gauge. 
At  the  higher  speed, 
-one  fan  would  deal 
with  the  gases  from 
three  boilers,  giving 
•a  2J  — 2[i  iu.  w,G. 
draught. 

Arrangements 
have  been  made  to 
augment  the  supply 
of  circulating  water 
<Uu-ing  the  present 
jear  by  means  of  two 
12-in.  Worthington 
vertical  centrifugal 
pump?,  which  are  to 
be  erected  on  the 
jetty,  and  will  deliver 
to  an  overhead  tank, 
the  total  head  of  the 
pamps  varying  be- 
tween 51  ft.  and 
^^)t  fD.  G  in.,  accord- 
ing to  the  state  of 
the  tide. 

Each    pump  will 
<lis':harge  2,920  gallonsi;a  minute,  working  submerged,  and 
will  be  driven    by  a   vertical   spindle   7;-)-n.p.  d.c.  motor, 
running  at  about  800  u.p.m. 


07EEHEAI)    DiSTEIIU  TION,    STREET    LiGHTIKG,    A:C..    A  Il.MEDABAO. 


The  city  of  Ahmedabad.  which  is  one  of  the 
most  important  in  the  Bombay  Presidency, 
with  a  population  of  approximately  250,000, 
lias  now  been  provided  with  a  modern 
e'ectricity  supply  undertaking. 

The  company  was  floated  by  Messrs. 
Killick,  Xixon  and  Co.,  Bombay,  to  whom 
die  papulation  of  Gujarat  is  indebted  for 
the  advantages  of  railway  c:>mmunications 
m  many  of  the  outlying  districts. 
The  contractors  were  Messrs.  Callender's 
Cable  and  Construction  Co.,  who  carried  out 
the  whole  of  the  cable  work,  whilst  Messrs. 
Crompton  and  Co.  were  the  sub  contractors 
to  them  for  the  whole  of  the  plant  inside 
the  generating  station. 
The  buildings  are  constructed  of  brick,  the  roof  being 
boarded  with  teak  inside,  and  covered  on  the   outside  with 

corrugated  asbestos 
sheets. 

The  plant  in- 
stalled consists  of 
three  150  -  b  h.p. 
Diesel  oil  engines 
supplied  by  Messrs. 
Mirrlees,  IJickerton 
and  Day,  each 
coupled  to  a  three- 
phase  Crompton- 
alternatorof94-KW. 
capacity,  and  cap- 
able of  developing 
its  rated  output  at 
:3,onO-;i,300  volls, 
50  cycles ;  each 
alternator  has  a 
direct-coupled  ex- 
citer. 

The  starting  air 
bottles  for  the 
cuginej  are  inter- 
connected, enabling 
any  set  of  bottle i 
to  be  charged  up 
from  another  set.  or 
an  engine  to  be  run  off  cither  set  of  bottles. 

A  OO-KW.  3-phase  3.000/;'.,:i(iO  to400-\olt,step-down  trans- 
former of  the  oil-cooled  type  is  installed  in  the  station,  and 
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is  provided  with  tappings  and  switchgear  to  enable  the  low- 
tension  supply  to  be  regulated  to  deal  with  an  increased 
voltage  on  the  busbars,  to  provide  for  pressuie  drop  in  the 
outgoing  feeders. 

Two  Heenan  <&  Froude  water  coolers  are  provided,  each 
capable  of  dealing  with  tie  whole  of  the  circulating  water 
from  two  150-B,HP. 
engines  running  to- 
gether at  full  load  ; 
these  are  driven  by 
7-H.P.  motor:?,  and 
the  temperature  of 
the  water  is  reduced 
about  20  .  This 
circulating  water  is 
taken  from  the  town 
mains,  and  is  supplied 
to  the  engines  from 
a  1,500-gallon  tank 
placed  on  the  cooler 
house  roof.  A  boiler 
of  5,000  gallons 
capacity  has  been 
provided  for  storing 
the  oil  fuel,  which 
is  pumped  up 
from  this  to  a  100- 
gallon  tank  in  the 
generating  station, 
and  di-tributed  to 
the  supply  tanks  of 
the  engines.  The  oil 
is  supplied  by  the  Anglo-Persian  oil  Co.,  who  Lave  iEs^.alled 
oil  tanks  near  the  city. 

The  high-tension  switchboard  is  built  of  maible  panels  on 
a  steel  framework,  with  the  h.t.  gear  behind,  and  the  l.t. 
gear,  which  controls  the  l  t.  side  of  the  transformer  and 
three  outgoing  distributors,  on  the  front ;  an  overhead  5-ton 
hand-crane  has  also  been  erected  in  the  engine  room.      The 


Messks.  Brvce  Peeules'  Works. 

(see 


and  '05,  '05,  '05,  '025  sq.  in.  four-core,  lead-covered,  steel- 
tape  armoured  l.t.  distributors. 

The  distribution  is  carried  out  on  the  three-pha=e  four- 
wire  system,  with  400  volts  between  phases  and  230  volts 
between  each  phase  and  neutral,  the  neutral  being  earthed 
at  the  point  of  supply.       IJoth  overhead  and  underground 

mains  are  used,  the 
former  i/onsisiing  of 
three  Xo.  0  s.w.cf, 
and  one  Xo.  8  s.w.G, 
hard  -  drawn  copper 
wires.  A  special 
safety  device  has  been 
fitted,  which  consists 
of  ringsof  bare  copper 
wire  earthed  and  ti.xed 
at  a  distance  of  2  fr. 
from  the  insulators, 
through  which  each 
live  wire  passes,  leav- 
ing a  clearance  of 
3  in.,  so  that  should 
a  live  wire  break  it 
immediately  comes  in 
contact  with  the 
earthed  ring,  and  is 
rendered  harmless. 

Where  possible, 
overhead  bare  copper 
wire  services  are  run 
to  the  consumers' 
premises,  but  many 
consumers  are  being  connected  by  means  of  lead-covered  4-core 
cable  which  is  run  aloLg  a  row  of  buildings  and  tappings  taken 
off  ;  underground  services  are  also  in  use  in  some  places- 
where  the  distribution  cable  is  run  underground. 

An  agreement  has  been  entered  into  with  the  munic'pality 
to  take  a  supply  of  electricity  for  street  ligh  ingfor  15years^ 
the  maintenance  being  carried  out  by  the  company. 


Fig.  1. —  Heavy  Testi.sg  DtrAKTMENX 
p.  6117). 


Messes.  Bbuce  Peebles'  Wok 


(.see  p.  ij97). 


H.T.  transmission  is  carried  out  on  the  three-phase  system, 
at  3,300  volts  between  phases,  the  cables  being  run  to  three 
transformer  pillars  in  the  town,  two  of  which  each  contain 
one  25-KW.  three-phase,  3,000/3,300  to  400  volt  step-down 
transformer,  and  the  third  one  a  50-k\v.  transformer  of  the 
same  type.  The  underground  cables  in  use  are  -025  sq.  in. 
three-core,   lead-C3vered,    steel-tape   armoured  h.t.  mains  ; 


The  wires  are  run  on  the  distribution  system  pDles,  and' 
the  lamp?,  which  are  of  lOOr.p.  and  50c. r.,  are  fixed  in  water- 
tight brcckets  at  a  distance  of  approximately  12  ft.  from  the 
ground  and  40  yards  apart.  These  lamps  are  controlled  from 
three  cast-iron  control  pillars,  and  arrangements  have  been 
made  for  switching  off  or  on  one-half_^of  the  lamps  when^ 
required. 
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The  present  rates  for  the  supply  of  electricity  are  6  annas 
per  unit  for  lighting  and  fans,  and  2  annas  per  unit  for 
power. 

A  considerable  demand  for  electricity  is  expected  from 
private  residences,  mosques,  hospitals,  flour  and  oil  mills, 
offices,  railway  station  yards,  and  fans,  and  for  pumping 
purposes. 

In  conclusion,  we  are  indebted  to  Mr.  K.  Forest  Preston, 
engineer  and  manager  to  the  Ahmedabad  Electricity  Co., 
Ltd.,  for  enabling  us  to  publish  these  particulars  and  views 
of  an  interesting  plant. 


THE  WORKS  OF  MESSRS.   BRUCE  PEEBLES 
AND   CO.,  LTD. 


The  name  of  P>ruce  Peebles  at  once  suggests  "  motor- 
converters,"  owing  to  the  great  popularity  achieved  by  these 
ingenious  machines  ;  but  the  output  of  the  large  works  on 
the  Firth  of  Forth  is  bv  no  means  confined  to  this  class  of 
apparatus,  the  firm's  manufactures  including  a.c.  and  d.c. 
motors  of  powers  from  1  to  3,000  H.P.,  and  generators 
of  various  types,  for  driving  by  steam  and  hydraulic 
turbines,  and  steam  and  gas  engines,  up  to  5, COO  k\v. 
Some  particulars  of  the  works  are  given  in  an  illustrated 
brochure  recently  issued  by  the  company,  from  which  we 
reproduce  the  accompanying  views  (on  page  CIm;). 

The  site  of  the  works  covers  10  acres,  and  is  provided 
with  excellent  facilities  for  the  transport  of  goods  by  sea  and 
land,  the  works  being  connected  with  the  Caledonian 
Railway  system,  which  passes  the  premises,  by  means  of 
sidings  on  which  electric  locomotives  run.  An  artesian 
well  provides  a  good  supply  of  water. 

The  main  building  is  GOO  ft.  long  x  150  ft.  wide,  and 
is  divided  into  five  bays,  of  which  the  centre  one  (fig.  2)  is 
devoted  to  the  large  machine  tools  and  heavy  erecting  work. 
Power  is  supplied  by  a  500-Kw.  Peebles-Belliss  set  and  a 
250-KW.  Peeble8-P)rowett  set,  each  engine  driving  two 
dynamos  so  as  to  feed  a  three-wire  system  at  2.iO  and 
460  volts,  in  conjunction  with  a  Tudor  storage  battery.  A 
gas  producer  for  heating  purposes  and  air  compressors  for 
pneumatic  tools  are  installed,  and  the  works  are  well  pro- 
vided with  electric  cranes  and  hydraulic  hoists.  Lighting 
is  effected  with  metallic-filament  lamps  of  high  candle-power. 

The  heavy  machine  tools  include  a  20-h.p.  planing 
machine,  an  is-ft.  side  planer,  and  a  20-ft.  boring  mill,  as 
well  as  a  variety  of  smaller  tools  and  automatic  machine 
tools.  Stamping  and  notching  tools  for  accurate  work  up  to 
the  largest  sizes  of  core  plates  are  installed,  and  a  special 
patented  continuous  process  is  employed  for  insulating  and 
sto^'ing  the  plates,  which  go  into  one  end  of  an  oven 
uninsulated  and  come  out  at  the  other  end  dry  and  ready 
for  assembly. 

The  fitting  and  conuecting-up  of  the  windings  are  carried 
out  by  a  separate  department,  great  care  being  devoted  to 
this  work,  'i'he  winding  department  is  divided  into 
separate  sections  for  ixc.  armatures,  a.c.  rotors  and  A.u. 
stators  ;  the  larger  machines,  however,  are  wound  at  one  end 
of  the  main  bay,  in  order  that  they  may  be  handled  by  the 
large  travelling  cranes. 

Vacuum  varnishing  tanks  are  provided  for  impregnating 
the  windings,  together  with  drying  ovens,  which  are  fitted 
with  doors  opening  into  the  main  shop,  so  that  the  finished 
work  need  not  be  carried  back  through  the  varnishing  room. 

The  foundry  deals  with  castings  of  brass,  gun-metal, 
aluminium,  iVc,  and  is  also  used  for  a  patented  process  by 
which  rings  of  special  alloy  are  cast  on  the  rotor  conductors  of 
the  Peebles  S(iuirrel-cage  induction  motors,  instead  of  riveted 
and  soldered  copper  rings. 

Testing  departments  are  provided  near  the  power  house, 
but  the  heavier  machines  are  tested  in  the  main  bay,  under 
the  cranes,  as  shown  in  fig.  1.  In  this  view  a  number  of 
Peebles-la  Cour  patent  motor  converters  are  shown,  including 
the  large  set  of  2,200  kw.  for  Manchester  Corporation, 
which  wo  illustrated  in  our  issue  of  November  -'7th,  19  If. 

The  offices  are  accommodated  in  a  large  building  near 
the  works,  and  exceptionally  adequate  provision  is  made 
elsewhere    for    the    comfort    of     the    employes,    a    large 


dining-room  and    kitchen  being   placed   at  their  disposal, 
where  excellent  meals  are  supplied  at  low  prices. 

Needless  to  say,  the  firm  are  very  busy  with  private  orders 
as  well  as  with  Government  work  ;  they  are  somewhat 
handicapped  by  the  scarcity  of  labour,  some  150  of  their 
employes  having  joined  the  Colours,  but  every  effort  is 
being  made  to  cope  with  the  demand. 


BRITISH    INDUSTRIES    FAIR. 


The  Board  of  Trade  British  Indnstrifs  Fair,  which  has  been 
organised  by  the  Commercial  Intelligence  Branch  of  the  Board  as 
one  part  of  the  programme  for  assisting  firms  to  capture  enemy 
trade,  was  opened  last  Monday.  Her  Majesty  the  Qaeen,  with 
whom  we  observed  Mr.  Ranciman,  President  of  the  Board,  Sir  H. 
Llewelljn  Smith,  and  prominent  members  of  thestfff  who  have 
taken  an  aotii'e  part  in  organising  the  exhibition,  made  a  tonr  of 
the  Hall,  and  stopped  at  many  stands  to  take  an  Interest  in  par- 
ticular exhibits.  There  are  some  600  stands,  and  the  exhibition, 
which  has  been  arranged  purely  for  trade  boyers,  will  remain 
Open  until  May  2lBt. 

Invitations  to  Continental  buyers  were  issued  some  time  ago, 
and  we  understand  that  many  of  these,  as  well  as  some  from 
Canada,  America,  and  other  distant  countries,  have  already  vieited 
the  Fair.  The  trades  to  which  it  was  found  necessary  to  restrict 
the  Fair  are  —China,  earthenware  and  glass,  cutlery,  electro  plate, 
printing,  stationery,  J9wellery  (inoiuding  drapers'  jewellery  and 
haberdashery),  toys  and  games,  and  fancy  goods — all  trades  in 
which  a  large  proportion  of  the  goods  hitherto  consumed  in  this 
country  have  been  imported  from  abroad.  All  of  the  exhibiting 
firms  are  manufacturers,  and  they,  consequently,  represent  British 
industry  more  thoroughly  than  would  be  the  c3Bi  had  factors  and 
wholesale  dealers  been  included  in  the  total. 

The  support  which  manufacturers  have  given  to  the  movement 
may  be  gathered  from  the  fact  that  the  600  exhibitors  have  only 
been  allotted  space  by  cont-iderably  reducing  the  sites  applied  for 
in  the  majority  of  oases.  The  Board  of  Trade  are  endeavouring  to 
assist  buyers  as  far  as  possible,  and  interpreters  have  been  engaged, 
special  Inquiry  Offices  organised  in  each  of  the  trade  sections,  and 
a  branch  of  the  Commercial  Intelligence  Branch  of  the  Board  of 
Trade  established  in  the  Hall,  so  that  the  fuUfst  information  on 
such  matters  as  commercial  statistics.  Customs  tariffs,  shipping  and 
transport,  commercial  products,  and  similar  matters  may  be  at  the 
disposal  of  exhibitors  and  visitors.  Ary  bcyer  who  has  not 
received  a  ticket  and  den  res  one  should  cimmuiicite  at  onca  with 
the  Branch,  at  :S2.  Cheap:- ide.  EC. 

The  following  are  among  the  exhibitors  :■ — 
Arctic  Light  Co.,  Ltd.  ..,  Artistic  lighting  for  tables,  rooms, 

&o, 
Bissett-Lowke,  Ltd Model  electric  locomotives  and  elec- 
tric motors. 

Bixter,  T Electrical  novellies. 

J.  Bourne  &  Son  Insulators,   battery   jara,  electrical 

good?. 
British  Glass  Wool  Co.  ...  Glass  wool  for  electrical  trades. 

Biirge,    Warren    i:    Ridgeley,  Small   vulcanite  turnery   for   elec- 

L'd.  trical  instrument  trade. 

J.Burns  Vuloanissd    fibre    insula' ing    parts 

for  electrical  toys. 

Burkes,  Tate  ic  Co Glass  globes  for  electric  lighting. 

Chance  Bros.  &  Co.,  Ltd.        ...  Gla?8  for  scientific  instruments. 

A.  i:  R.  Cochran  Glass  for  electric  lighting. 

Corbett  &  Co.,  Ltd Glass  tube,  cane  and  bulbs  for  elec- 
tric lighting. 

F.  Darton  &  Co Small  electric  motors  and  dynamos. 

A.  &  J.  Davies,  Ltd Glassware  for  electric  lighting. 

Economic  Electric,  Ltd.         ...  Small  electric  inotorF.  amateur  elec- 
trical material,  >^:c 
Efandem  Co.,  Ltd Pocket  lamps,  dry  b.itterie.',  motor- 
car lighting  sets,  Xo. 
Electro  Galvanisers,  Ltd.      ...  Electro-galvanising,  electro-deposi- 
tion, A:o. 
Endolithio  Manufacturing  Co.,  Ivory,  metal  and  other  nameplates, 

Ltd. 
Fleming,  Joseph,  A:  Co.         ...  Electric  light  glnss  shades. 

Hen ry  Harvey  A:  Co Electric  light  reflectors. 

Houghton-Butcher     Hannfao-  Engineers'  drawing  boards. 

tuiing  Co.,  Ltd. 
Improved  Solidite  Co.  ...  Material  for  moulded  insnlatore  for 

electrical  purposes. 
Leeds  Fireclay  Co.,  Ltd.        ...  Firebricks. 
Maxfield  &  SonsCSilTersmiths)  Electric  kettles. 

Ltd. 
Molineaui,  Webb  ,V  Co.,  Ltd.      Electric  light  globes  and  f hades. 
New  British   Ever-Ready   Co.,  Dry  cells,  pocket  lamps,  electrical 

Ltd.  specialities. 

F.  and  C.  Oiler,  Ltd Electric  liRht  shades,  glats  electro- 
liers, and  metal  E.L.  fittings, 
Pilkicgton  BroB.,  Ltd.           ...  Glass  shades,  electric  storage  battery 

cells,  kc. 

Pitkin,  Jas  ,  J:  Co Clocks,  electric  batteries  and  lamps, 

recording  instruments,  ic, 
Pytram  Manufacturing  Co.  ...  Electric  lighting  fittings. 
Richardson,  H.  G.,  A:  Sons     ...  Glass  electric  fittings. 
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Silent  Electric  Clock  Co.,  Ltd. 
Stevens  &  Williams,  Ltd. 
Stocal     Enamelled    Tile    and 

Icon  Co..  Ltd. 
Storer,  T.  N.,  Sons  &  Co. 
Surrey  Electrical  Co.,  Ltd    ... 


Synchronome  Co.,  L'.d. 
Srrolit,  Ltd 


Technical     Eagineering     Co., 

Ltd. 
Ward  &  Gk)ldBtone      


Wiergin,  H.,  i;  Co.,  L':d. 
Woltf,  Ilanry.  .V  C,\  ... 
Wood,  F.  G 


Electrically-controlled  clocks. 
Electric  light  glass  shades. 
Electric  light  reflectors. 

Electric  lamp  shades. 

Pocket  lamp  batteries  and  lamps, 
electric  toys,  wireless  instru- 
ments, k^. 

Electrically-controlled  clocks. 

"  Erinoid,"  a  British  substitute  for 
"Galalith,"  for  electrical  and 
telephone  fittings. 

Toy  vertical  steam  engines. 

Pocket,  hand  and  portable  lamps, 
magneto  machines,  dry  batteries, 
instruments,  model  motors  and 
dynamos,  wireless  apparatus,  S:c. 

Electrical  resistance  wires  and  strips. 

Electric  lamp  shades. 

Dials  for  electric  meters. 


NOTES. 


Institiitiou  and  Lt'cture  \otes.  —  Iu.sfitutioii  of 
Elei'lrlcal  Engineers. — The  report  of  the  Students'  Section 
for  the  past  session  shows  that  there  have  been  six  general  meet- 
ings in  London,  nine  at  Manchester,  and  four  at  Newcastle,  ^'isits 
and  social  functions  had  been  arranged  at  the  close  of  last  session, 
but  owing  to  the  outbreak  of  war  it  was  found  necessary  to  cancel 
the  whole  of  the  arrangements.  It  was  not  found  possible  to 
commence  the  session  in  London  nntil  January,  and  since  that  date 
a  somewhat  curtailed  programme  has  had  to  be  followed.  The 
Manchester  Section  was  able  to  carry  through  a  full  sessional  pro- 
gramme, and  the  Newcastle  Section  found  it  necessary  to  suspend 
a  portion  of  its  programme.  The  Scottish  Section  decided  to 
suspend  all  the  meetings  for  this  session  on  account  of  the  depleted 
membership. 

At  the  meeting  of  the  Yokkshibe  Local  Section,  on  Wed- 
nesday last,  Mr.  J.  H.  Rider's  paper  on  "  The  Power  Supply  of  the 
Central  Mining-Rand  Mines  Group,"  was  read  and  discussed. 

The  Textile  Institnte.  —  Sir  William  Mather,  of  Messrs. 
Mather  i:  Piatt,  Ltd.,  Manchester,  was  elected  President  of  the 
Textile  Institnte  at  the  annual  meeting  in  Manchester  last  Friday. 
He  remarked  that  the  double  aspect  of  our  duty  at  the  present 
time  was  to  beat  the  enemy  at  the  front  and  to  prepare  for  the 
future  so  as  to  aroid  a  fearful  accumulation  of  debt  and  dilficulty 
that  it  might  take  a  generation  to  overcome.  The  time  had  come 
when  we  must  throw  overboard  all  those  old-fashioned  notions  of 
ours  that  England  was  a  favoured  nation  by  the  grace  of  God,  and 
that  Englishmen  had,  as  a  birthright,  a  higher  position  in  the 
world  than  the  people  of  any  other  nation.  England  could  im- 
prove on  the  past  in  many  ways.  What  they  needed  to  do  was  to 
bring  the  light  of  science  and  higher  education  to  bear  more  than 
they  had  done. 

Institute  of  Marine  Engineers.  —  The  Hon.  Secretary 
announces  that  the  Institute  has  been  removed  from  the  premises 
in  Rimford  Road  to  those  on  Tower  Hill,  and  all  communications 
should  therefore  be  addressed  as  follows  : — The  Secretary,  the 
Institute  of  Marine  Engineers,  the  Minories,  Tower  Hill, 
London,  E. 

Educational. — A  new  edition  of  the  University  College, 
London,  "Pro  Patria  "is  in  course  of  preparation,  and  will  be 
issued  shortly.  Past  and  present  students,  or  their  relatives  and 
friends  on  their  behalf,  are  invited  to  send  full  particulars  of  the 
capacity  in  which  they  are  serving  the  country  at  the  present 
time.  In  the  case  of  the  Army,  rank  and  regiment  should  be 
given  ;  in  the  case  of  the  Navy,  rank  and  ship.  These  particulars 
should  be  addressed  to  the  Publications  Secretary,  University 
College,  London  (Gower  Street,  W.C). 

Gift  to  Sheffield  tTKIvKR^^ITY. — The  rhiin  states  that 
Sir  Joseph  Jonas,  chairman  of  the  Applied  Science  Committee  of 
the  University  of  Sheffield,  has  given  the  University  £5,000  to 
found,  endow  and  equip  a  testing  laboratory  in  connection  with 
the  Applied  Science  Department.  The  laboratory  is  to  be  equipped 
with  the  most  modern  applancea  for  testing  metals  and  minerals, 
especially  those  used  in  the  production  of  steel,  and  is  to  be  called 
the  "  Jonas  Testing  Laboratory." 

Electiltal  ■' Evaporation." — I'rof.  Osven  Hichardsou 
delivered  the  Friday  evening  discourse  at  the  Rayal  Institution 
on  May  7th,  his  subject  having  to  do  with  the  electron  theory, 
to  which  he  has  devoted  a  great  deal  of  special  study.  He  pointed 
out  that  when  electrified  bodies  were  heated  they  lost  their  power 
of  retaining  an  electric  charge.  The  importance  of  this  phenomenon 
was  only  just  being  realised,  although  the  phenomenon  itself  had 
been  known  for  a  long  time.  Under  certain  conditions  this  ionic 
emission  was  positive  in  character,  under  others  negative,  and 
under  others,  again,  was  both  positive  and  negative.  When,  how- 
ever, a  metal  was  heated  in  a  vacuum,  like  the  filament  in  a  lamp, 
it  was  found  that  under  all  conditions  of  temperature  only 
negative  charges  were  em  i  tted  ;  the  heated  filament  gave  off  no 
positively  electrified  particles.  Prof.  Richardson  went  on  to 
develop  a  theory  that  the  emission  of  streams  of  electrons  from 
heated  metals  was  a  process  closely  analogous  to   evaporation.     It 


seemed  to  him  to  be  the  electrical  analogue  of  evaporation,  or,  to 
put  it  more  simply  and  daringly,  the  actual  evaporation  of  elec- 
tricity. There  were  some  remarkalile  parallels  between  the  evapora- 
tion of  a  liquid  and  the  emission  of  electrons  from  a  lamp  filament, 
and  the  lecturer  proceeded  to  demonstrate  experimentally  that 
the  electrons  were  able  to  fl  iw  against  au  opposing 
electric  field,  and  in  effect  to  j  imp  a  certaia  number  of  volts. 
There  was  a  possibility  that  minute  chemical  products  might  be 
sufficient  to  account  for  the  electrical  effects  in  a  large  number  of 
oases.  Fortunately,  however,  there  was  one  case  in  which  it  had 
been  found  possible  to  demonstrate  electrical  effects  of  this  kind 
out  of  all  proportion  to  the  chenical  effects.  Toiswasthe  instance 
in  which  the  metal  employed  was  tungsten,  which  could  be  heated 
in  a  tube  for  so  long  a  time,  and  carried  to  so  high  a  temperature, 
that  all  known  impurities  were  eliminited,  and,  by  using  spaoially 
prepared  tungsten  lamp?,  it  was  shown  conclusively  that  these 
effects  were  strictly  electrical  emissions,  and  were  not  to  be 
explained  on  the  ground  of  chemical  action.  In  conclusion,  I'rof. 
Richardson  expressed  his  belief  that  these  emissions  of  electrons 
from  heated  bodies  were  large  enough  to  have  very  considerable 
practical  importance  in  the  future. 

Stowniai'ket  Explosion. — An  explosion  took  place  on 

Monday  last  at  a  Stowmarket  factory,  resulting  in  the  death  of 
four  men.  At  the  inquest  on  Tuesday  Maj  or  Aston  Cooper  Key, 
one  of  H.M.  Chief  Inspectors,  advanced  the  view  that  one  of  the 
men,  who  wore  rubber  overshoes,  had  become  charged  with  static 
electricity  by  friction  with  certain  bags,  and  that  a  spark  passing 
from  hii  body  to  some  earthed  object  had  caused  the  explosion. 
To  prevent  a  recurrence  of  the  accident  a  metal  stud  would,  in 
future,  be  inserted  in  the  sole  of  the  shoe,  so  that  the  worker  would 
alwa.vs  be  earthed.  No  fatal  accident  had  previously  occurred  at 
the  factory  since  it  was  started,  17  years  ago.  The  jury  returned  a 
verdict  of  "Accidental  death." 

British    Electrical    Trade  in  Belgium. — A  Belgian 

correspondent  now  in  this  country,  who  has  had  16  years  in  con- 
nection with  the  electrical  industry,  wants  to  assist  in  the  defeat  of 
German  competition  in  B  ?lgium  after  the  war  is  over,  and  to  help 
to  encourage  a  large  volume  of  British  electrical  trade  there.  He 
wishes  to  become  the  general  representative  for  some  English 
manufacturers  of  motors,  dynamos,  wire,  cable,  lamps  (arc  and 
incandescent),  dry  batteries,  \3.  We  shaU  be  pleased  to  forward 
any  communications  that  may  be  received  addressed  to  "  Belgian 
Correspondent,"  care  of  Electrical  Review. 

Fatalities. — Owing  to  the  heavy  rainfall  and  the  flood 
on  the  railway  near  West  Kensington,  last  week,  an  employe  of  the 
District  Co.,  named  A.  J.  Lawrence'  lost  his  life.  The  man,  a 
gateman,  in  stepping  from  a  train  into  the  water  received  a  severe 
electric  shock  and  died  an  hour  later. 

At  the  iE<|uest  on  Tuesday  it  was  stated  that  the  conductor  warned 
Lawrence  not  to  get  into  the  water  on  account  of  the  electric 
current,  but  later  he  did  so.  A  passenger  who  jumped  into  the  water 
to  help  him  received  a  shock,  but  was  able  to  rescue  the  deceased. 
Artificial  respiration  was  tried  for  2J  hours  without  success.  The 
medical  evidence  showed  that  death  was  due  to  shock  and  not  to 
drowning,  and  a  verdict  of  accidental  death  was  returned. 

The  Manchester  Meetinff  of  the  B.A.— The  meeting 

of  the  British  Association  will  open  on  Tuesday,  September  7th, 
and  close  on  Saturday,  September  11th. 

Inquiries. — Makers  of  Mascolite  pads  for  absorbing 
vibration  are  asked  for. 


OUR    PERSONAL    COLUMN. 

T/ie  Editors  i/irite  electrical  engineers,  rchether  connected  with  the, 
technical  or  the  commercial  side  of  t/m  profession  and  industry, 
also  electric  tramivay  and  railway  officials,  to  Iteep  readers  of  the 
Electbical  Review  posted  as  to  their  moremenii. 


(  entral  Station  Officials.— The  Wolverhampton  T.C. 
has  been  recommended  to  increase  the  salaries  of  the  under- 
mentioned officials  in  the  electricity  department  : — Mk.  T.  Smith, 
distribution  engineer,  from  £245  to  £270  a  year  ;  Mb.  E.  Fobdeb, 
engine-room  superintendent,  i:l50  to  £165;  Mb.  C.  Bellhousf. 
boiler-house  superintendent,  £150  to  £Ii;5  ;  Mr.  E  Stubus,  chiet 
assistant,  from  £200  to  £225  ;  Mr.  J.  H.  Rothwell.  chicl:  clerk, 
£170  and  £1^5.  The  increases  are  to  take  effect  as  from  April  Ist 
last,  with  no  further  increases  for  four  years  as  regards  the  chief 
assistant,  distribution  engineer,  chief  clerk,  and  for  two  years  as 
regards  the  two  superintendent?. 

The  Newport  (ilon.")  Electricity  and  Tramways  Committee  has 
recommended  that  the  salaries  of  Messes.  E.  G.  Illinqworth 
and  C.  B.  Brigss,  senior  engineers  in  charge  at  the  electricity 
works,  be  increased  to  £123  lOs.  per  annum. 

Mr.  a.  B.  ADAiis,  draughtsman  and  general  teohnioil  assistant 
at  the  Newport  (Mon.)  Corporation  Electricity  Works,  has  secured 
an  appointment  with  Messrs.  Gu  s\  Keen  ,>c  Nettlefold,  Ltd. 

Mb.  R.  S.  Obegg  has  resigned  his  position  as  assistant  in  the 
mains  department  of  the  Sheffield  electricity  undertaking. 

Tramway  Officials. — Mr.   C.    Beech,    rolling   stock 

superintendent  in  the  Derby  Corporation  tramways  department, 
has  been  appointed  car-shed  superintendent  at  Bolton,  at  £200  per 
annum.     There  were  93  applicants. 
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fieneral. — After  nearly  six  years  in  the  East,  during  the 
last  nine  months  of  which  he  has  been  officiatiner  as  electrical 
inspector  to  the  Government  of  Barma,  Mr.  Harry  W.  Nimms  was 
to  leave  Ringoon  for  home  by  the  ss.  LclcestfrKhirfi  on  April  29th. 

Mr.  George  Hutchinson,  chief  electrician  of  the  Lusitama, 
interviewed  at  his  home  at  Frodsham,  Cheshire,  stated  that  he  had 
just  given  his  life-belt  to  a  young  woman  when  he  saw  Mr.  Vander- 
bilt  strugglingr  in  the  water.  The  millionaire's  lifebelt  was 
wrongly  adjusted,  and  Hutchinson,  who  was  treading  water,  tried 
to  put  it  right,  but  could  not.  "  I  am  VanderbiU,"  the  struggling 
man  remarked  to  him.  He  did  his  beet  to  keep  both  of  them  afloat, 
but  they  drifted  apart. 

The  Bacup  Town  Council  recently  accepted  the  resignation  of 
Mr.  W.  E.  Lloyd,  borough  treasurer  and  manager  of  the  elec- 
tricity department,  who  has  been  appointed  borough  accountant 
of  Hampstead,  at  a  commencing  salary  of  £450  per  annum.  The 
Mayor  said  that  after  Mr.  Lloyd  was  appointed  treasurer  he  was 
appointed  manager  of  the  electricity  department,  and  received  some 
additional  salary  for  it,  and  they  would  probably  proceed  on 
similar  lines  in  regard  to  a  successor.  Aid.  Maden  said  that  as 
regards  the  electricity  department,  it  had  made  rapid  strides  since 
Mr.  Lloyd  went  to  Bacup. 

.  On  March  25th,  at  St.  Augustine's  Church,  Doornfontein, 
Mb.  J.  H.  DOBSON,  general  manager  of  the  gas,  electric  supply, 
and  tramways  department  of  the  Johannesburg  Corporation,  was 
married  to  Miss  Kathleen  Florence  Cherrington,  third  daughter  of 
Major  and  Mrs.  Cherrington.  The  ceremony  was  performed  by_ 
Canon  Harrison  Thompson.  A  reception  followed  at  the  County 
Club,  500  guests  being  present.  Mr.  and  Mrs.  Dibson  were 
the  recipients  of  many  presents,  including  a  massive  silver  punch 
bowl  from  the  chief  officials  of  the  department,  a  grandfather's 
clock  and  silver  fruit  epergne  from  the  staflf  and  employes,  a  silver 
fruit  stand  and  silver  vases  from  the  motormen  and  conductors, 
and  a  silver  rose  bowl  and  case  of  carvers  from  the  traflBc  inspectors, 
The  Mayor  and  Mayoress  sent  a  silver  tea  service. 

Obituary. — Dr.  F.  S.  Pearson. — We  deeply  regret  to 
record  that  Dr.  F.  S.  Pearson,  who  was  so  prominently  identified 
with  a  large  number  of  important  Mexican,  Brazilian  and  Euro- 
pean electrical  undertakings,  was  among  those  who  were  lost  in 
the  Liifiiania  on  Friday  last.  He  had  also  brought  his  brilliant 
organising  powers  and  financial  knowledge  to  bear  upon  several 
non-eleotrical  enterprises,  but  our  readers  wUl  remember  him  as 
president  of  the  Brazilian  Traction,  Light  and  Power  Co.,  Rio  de 
Janeiro  Tramway,  Light  and  Power  Co.,  Mexican  Light  and  Power 
Go.,  the  Mexico  'Tramways,  and  the  Barcelona  Traction,  Light  and 
Power  Co.  He  was  a  director  of  the  Sao  Paulo  Tramway,  Light 
and  Power  Co.  and  the  Mexico  Electric  Tramways.  As  will  be 
seen  from  a  report  appearing  in  our  "  City  Notes,"  he  was  on  his 
way  to  this  country  to  attend  a  meeting  of  the  Barcelona  company 
mentioned  above. 

Mb.  Auijlet  Drake. — We  are  also  grieved  to  learn  that  amongst 
the  LiisUaiiia  victims  was  Mr.  Audley  Drake,  aged  24,  the  elder  son 
of  Mr.  Bernard  Drake,  Copyhold,  Cuckfi^ld,  Sussex,  chairman  of 
Drake  &  Gorham,  Ltd.,  with  whom  widespread  sympathy  will  be 
expressed  by  his  friends  in  the  electrical  industry.  Mr.  Audley 
Drake  was  educated  at  Eton,  and  King's  College,  Cambridge,  where 
he  specialised  in  science.  After  four  years  at  Cambridge  he  went  last 
June  to  America  to  study  an  electrochemical  process,  which  is  being 
worked  on  a  large  scale  near  Detroit.  Whilst  there  he  obtained  a 
responsible  appointment  with  the  United  Alkali  Co.,  of  Liverpool, 
who  are  now  putting  down  a  large  plant,  having  acquired  the 
British  rights  for  the  above  invention.  Mr.  Drake  was  to  have 
returned  later,  but  owing  to  the  fact  that  the  products  were 
urgently  wanted  by  the  Government  in  connection  with  the  manu- 
facture of  explosives,  he  received  a  cable  to  come  back  as  quickly 
as  possible,  hence  his  unfortunate  inclusion  amongst  those  lost  on 
the  Limitiinia.  His  father  tells  us  that  he  had  little  hope  from 
the  first,  as  he  was  certain  bit  son  would  never  leave  the  ship  as 
long  as  there  was  anyone  there  to  whom  he  could  render  assistance. 

Mr,  G.  Maurice. — It  seeim  from  what  we  hear  that  Mr,  G. 
Maurice,  of  the  (Teneral  Electric  Oo,,  Ltd.,  has  likewise  been  lost 
in  the  Lifxilunin .  but  in  the  hope  that  there  may  yet  be  good  news, 
we  refrain  from  referiiTj;  to  the  matter  lurther  this  week. 

The  electrical  world  also  suffered  a  further  loss  through  this 
infamous  outrage  of  the  enemy,  Mr,  Gober,  a  director  of  Venner's 
Cookers,  Ltd.,  being  among  the  drowned. 

Mb.  H.  F.  FKIEDRICH.S. — The  death  occurred  on  Sunday  night 
of  Mr.  H.  F.  Fried  richs,  the  borough  electrical  engineer  at  West 
Hartlepjol.  Mr.  Friedrichs  first  went  to  West  Hartlepool  in  1889 
as  Sir  Alex.  B.  W.  Kennedy's  representative  in  connection  with  the 
initiation  of  the  Corporation  electricity  undertaking,  and  later 
was  appointed  borough  electrical  engineer,  a  position  he  has  since 
fiUcii.  His  work  in  connection  with  the  installation  of  the  waste 
heat  plant,  by  means  of  which  the  waste  steam  from  the  Seaton 
Carew  blast  furnaces  is  utilised  for  the  generating  of  electric 
current,  was  specially  valuable.  Mr.  Frederichs  was  h(\  years  of 
age,  and  was  horn  at  Penang,  in  the  Malay  Peninsula.  He  leaves 
a  widow  and  five  children. 

Mb.  J.  S.  Naylor.  The  death  is  notified,  at  the  age  of  7:.'  years, 
of  Mr.  Jas.  fSmith  Naylor,  who  was  a  director  of  the  Keiphley 
Electrical  Engineering  Co..  Ltri..  from  its  formation. 

Mb.  Harry  Cro.xon  Hawkins,  for  25  years  a  member  of  the 
staff  of  Croraoton  &  Co.,  Ltd.,  electrical  engineers,  died  at  his 
residence  at  Chelmsford  on  May  fith,  from  cerebral  hemorrhage. 
Deceased,  who  was  5S  years  of  age,  became  the  firm's  chief 
accountant  at  both  the  Chelmsford  and  London  oflSces. 

The  death  is  announced  of  Mb.  D.  Fall,  manager  since  its 
inauguration  of  the  Portrnsh  and  Giant's  Ciuseway  Electric 
Tramway. 


NEW    COMPANIES    REGISTERED. 


Tyneside  Alloys,  Ltd.  (140,245)  .—This  company  was  regis- 
tered on  May  ,th,  with  a  capital  of  £W.m>  in  £1  shares,  ti  carry  on  the 
business  of  extracting  metals  and  their  compounds  from  ores  and  other  sub- 
stancM,  making  alloys  of  all  kinds,  including  tungsten,  molybdenum, 
vanadium,  chromium,  and  ferro-alloys  used  in  the  manufacture  of  steel  and 
other  industries,  manufacturing  heavy  and  fine  chemicals  and  enamelling, 
colouring,  and  dyeing  substances,  manufacturing,  treating,  distilling  and 
refining  tars,  coal  tar  products,  and  other  substances,  manufacturing  and 
dealing  with  gases,  extracting,  refining,  and  hardening  oils  of  all  kinds. 
prospecting,  mining,  etc.  The  subscribers  (with  one  share  each)  are:  W 
Jones,  Ingleside,  Gosforth,  Newcastle-on-Tyne,  metallurgist;  A.  Y.  Jones, 
Netherhoys,  Gosforth,  Ne\vcastle<in-Tyne,  brick  manufacturer;  D.  S.  Jones'. 
.St.  Bedes,  East  Boldon,  brick  manufacturer.  Private  companv.  The  first 
directors  are  W.  Jones,  A.  Y.  Jones,  and  D.  .S.  Jones.  Qualification.  100 
shares.  Remuneration  as  fixed  by  the  companv.  The  directors  may  borrow  up 
to  ;^10,000  without  the  sanction  of  a  general'  meeting.  .Solicitors':  Wilkinson 
and   Marshall,   1,    Mostey   Street,   Newcastle-on-Tyne. 

Francis  Polden  and  Co.,  Ltd.  (140,2.31).— This  companv 

was  registered  on  .May  "th.  with  a  capital  of  £i.(m  in  £1  shares,  to  carrv 
O.I  the  business  of  electrical  and  mefhanical  engineers,  manufacturers  of 
machinery  of  all  kinds,  tool  makers,  founders,  metal  workers,  etc.,  and  to 
adopt  an  agreement  with  F.  C.  Polden.  The  subscribers  are:  F.  C.  Polden. 
."ifi,  Cannon  Street,  E.C,  electrical  and  mechanical  engineer,  2,.'iOfl  shares; 
C.  J.  Polden,  56.  Cannon  Street.  E.C.,  electrical  engineer,  10  shares.  Private 
company.  The  number  of  directors  is  not  to  be  !e<:s  than  two  or  more  than 
five;  the  first  are  F.  C.  Polden  ^permanent  chairman  and  managing  director) 
and  C.  J.  Polden.  Qualification,  £Vi.  R.-gistered  office  :  SG.  Cannon 
Street,  E.C. 

Anglo-Burmah  Wolfram  Syndicate,  Ltd.  (140.1741.— This 

company  was  registered  on  May  4th,  with  a  capital  of  £5Wi  in  £^  shares, 
to  carry  on  the  business  of  dealers  in  and  treaters  and  smelters  of  wolfram 
ore,  etc.  The  subscribers  (with  one  share  each)  are:  E.  Boundv,  ,S,  Fen  Court, 
Fenchurch  Street.  E.C.  merchant ;  C.  C.  Nichols,  Ocean  House,  24  and  2.^. 
iJreat  Tower  Street,  E.C,  merchant.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  live:  the  subscribers  are  to 
appoint  the  first.     Registered  office  :  Ocean  House,   Great  Tower  Street,  E.C, 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Autolectric   Transmission,    Ltd. — Delx-nture,    dated    April 

15th,  1915,  to  secure  £.'200,  charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital.  '  Holders  :  A.  A.  Knight. 
2_.  Cwfton  Road,  Faling,  VV.,  and  H.  L.  Mocatta,  39,  Edwardes  Square. 
Kensington. 

Jarrow  and  District  Electric  Traction  Co.,  Ltd.  (78.680). 

—Capital,  ;^.';n,000  in  £\  shares.  Return  dated  March  15lh.  Ifll.?.  All  share.s 
taken  up.  £\  per  share  called  up:  jf49,961  Ws.  paid  (including  ;^16  l.ls.  paid 
on   S.*,  shares   forfeited),    leaving  ;^38  5s.    in   arrears.      Mortgages  and   charges, 

;^I4.800- 

North. Eastern     Electric    Smelting;    Co.,    Ltd. — Mortgaff*". 

dated  April  16lh,  1915,_  to  secure  /TB.SSO  any  further  nionevs  which  mav  he 
advanced  or  become  owing,  charged  on  premises  in  W.-illsen.l  and  the  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holder  :   Secretary  of  State    for    War. 

Melton    Mowbrav    Electric    Lifiht    Co.,    Ltd.    (."iS.OlS).— 

Registered  June  ISth.  1R97.  Capital  £2i^.ms  in  /:.■!  shares.  Return  dated 
March  19th.  1915.  4.000  shares  taken  up:  £V\.<m  paid.  Mortgages  und 
charges,   j^riO.SOO.     Registered  office  :   ai.   Regent  Street.    Mellon   Mowbray. 

Electric  Zinc  Co..  Ltd.    (127,8.38).— Canital.  .£2,000,000  in 

/"l  sh.iros  i4nn.00n  pnf.  and  l.ROO.OOO  ord.).  Return  dated  December  31st, 
1914.     Seven  shares  taken  up;   nothing  called  up.     ^!ortgages  and  charges:   Vil. 

0.   H.  Turner  and  Co.,  Ltd.— Tssup  on  .April  21st,  191.5. 

of  /"SO  debentures,  part  of  .n   series  of  which  nnrtirulars  h.Tve  already  been  filed 

Newcastle    and     District     Electric     Lif!litin(<    Co..     Ltd. 

'3^.022c).— Capital.  ;i;300.n0fl  in  £-[n  shares.  Return  dated  March  I9th.  191R. 
All  shiircs  taken  uo.  £WlfiW  paid,  leaving  £i,W)  in  arrears.  Morlgacra 
and  charges  :  ;(:320,7Rfl.  ^  »■ 

Kensington  and  Kniijhtshridf^e  Electric  Lighting  Co..  Ltd. 

(3i;.in3).-c,,„;i.,i,   /::«n.nnn   i,,    /-.i   sh-.r.-s    f.w.noo  or.iinarv.  inoon  ist  nrrf 

:inl  10.000  2iul  pref).  R,;lurn  d.it.-d  M.irch  ISlh,  Ifll.";.  21.000  ord..  10,000 
1st  oref.,  and  10.000  2nd  pref.  .shares  taken  un.  /"S  ner  share  railed  un  on 
ir.  9(!«  ord.,  lO.OOn  Isi  nref.,  and  10.000  2nd  nrof.  shares;  /n7<l.R4n  oalH: 
/r25.1fi0  considered  as  n.-iid  on  5,0.32  ordinary  shares.  Morldaccs  and  charges  : 
/Tl  15,000.  Stock  issue*!  hv  this  companv  in 'conjunction  with  the  Notting  Hill 
Electric  Co..  Ltd..  £'331,000. 

British  L.  M.  Ericsson  MannfacturinC  Co.,  T.td.  ^70.001). 

— Cnnil.il.  £:2nn.nna  i.,  £\  shares  (9<).9<I0  pr.f  in.l  100.010  Orel  ).  Return  dated 
March  31st.  1915.  All  shares  taken  no.  £\  per  share  rilled  un  on  .TO.fllO 
ord..  Rs.  per  share  on  .10,000  ord..  an.t  £\  per  share  on  (19.990  pref.  shurrs: 
/nro.noo  nald:  £MMa  (13s.  per  shnre)  considered  as  paid  on  50,000  ord. 
shares.      Mortgages  and  rhar,?es  :    ^'.'iO.OOO. 

Mather  and    Piatt.  Ltd.   (60.387).— Capital,  .f  1.000, 000  in 

40.000  nref.  shares  of  /"lO  each,  and  fiOO.OOO  ord.  shares  of  /H  each  Return 
dated  March  13th.  1915.  All  shares  taken  up.  £.\n  ner  share  rilled  un  nn 
29,2(10  pref.  and  yi    per  share  nn  25,000  ord.   shares;   /"nir.OOfl  pit.l;  /■fiSS.flOO 

c<nivide«-e.l    as  pair!   on    the    remainder.      Mortgages  and   charges  :    Vil. 

Hellvar   and   Sons.    Ltd. — .Spoond   doIicntur<>,    <\Mc<\   \\>r\\ 

'^itl|.     191.',.    to    secure    /TIOO.     rhar.-ed  on    the    romnanv's    underlakini*    :^r,l^    nfo- 

nertv,    present    and     future,    including  lincallwt    einital.     siihjeef    fr»    prtnr    dehen- 

fure  on  which  £V\^  reirains  owing.  Holder  :  Mrs.  K.  F.  Oalton,  BR,  Churrh 
Ko.til,    It.trnes. 

ResistO'Electrical    Manufac(iirinf<    Co..    Ltd. — r.iriiriil.Trs 

of  £h.(tm  dehentutes.  r,e.ite<I  Annl  13th.  ^^}^.  fite.I  pursuant  to  Srction  93 
(3)  of  the  romnanies  (ronsoltd.ition)  Art.  1909.  the  amount  n'  the  present 
issue  being  j^400.  ProDertv  rharced  :  The  romnanv's  iin-t^rtakin"  and  nro. 
pertv  present   and   future,    including    uncalled   and  unp.iid   capital.      Nn    trustees. 

Oriental  Telephone  and   Electric  Co.,   L«d. — .\  m«imf>ran- 

dum  of  sill^firtion  to  the  extent  of  /"^  400  r\r>  .Anr^t  14th.  19Ti.  of  deh 
stork  covered  hv  trust  ft.-ed  date.t  lune  •»«,!,_  190.*;.  no't  i  supnlementnl  deed 
of    acknowledgment    dated    June  12th,   1907.   securing   /*2(V1.000.   has  been  file,!. 

British    Electric   Automatic    Machines,    Ltd. — r>eb»>ntur<» 

and    agreement    in    ronneetion  therewith,    both     dated     April     12th.    1915,    to 

secure    /Tl.OOO.    charged   on    the  company's   undertakinr   and   propertv.    T.r.*«*nt 

and    future,    including    uncalled  capital.       Holders  :     Kleinwort,     Son.    '      '" 
Jfl,    Fenchiirrh    Street.    E.Cl 


700 


THE    ELECTRICAL    EEVIEW.        [Voi,  76.  No.  1,955,  mat  u,  1915. 


CITY    NOTES. 


Barnsley  and  District  Electric  Traction  Co..  Ltd. 

The  report,  submitted  at  the  annual  meeting  held  on  Tuesday 
at  the  Electrical  Federation  Offices,  W.C..  showed  that  the 
revenue  for  the  year  was  £27,586.  After  providing  for  all 
expenses  chargeable  to  revenue,  including  £l.lo6  for  deben- 
ture and  loan  interest,  and  setting  aside  f  3,500  to  the  renewals 
account,  there  is  a  surplus,  including  fSTfi  9s.  4d.  brought 
forward,  of  £4,066.  The  dividend  on  the  6  per  cent,  prefer- 
ence shares  absorbs  £1,320,  6  per  cent,  on  the  ordinary  share 
capital  requires  £1,202,  and  £1,.544  is  to  be  carried  forward. 
The  capital  expenditure  during  the  year  wrfs  £7,620,  mainly 
for  additional  motor  omnibuses  and  further  garage  accommoda- 
tion- 1913.  1914. 

P.issengers  cirried         2,462„S57        2.950.335 

.\vi>r.nge   receipts    per  passenger       1.65d.  2.12d. 

.•Xver.nge  expenditure   per   passenger  l.OOd.  l.Sld. 

Proportion  of  e.xpenses  to  receipts  60  p.c.  "1  p.c. 

Cars  in  stock       14  14 

Motor  omnibuses  in  stock     10  20 


British  Thomson-Houston  Co..  Ltd. 

Mr.  Geo.  Fr.ankun  presided  on  Wednesday,  at  83,  Cannon 
Street.  E.G.,  over  the  annual  meeting  of  the  company. 

The  CHAIRM.4N,  in  moving  the  adoption  of  the  report,  said 
it  was  so  complete  in  the  information  about  the  companv's 
affairs  that  only  very  little  remained  for  him  to  say.  The 
year  past  had  beerj  a  most  difficult  one.  and  if  they  were  able 
to  put  before  the  shareholders  a  satisfactory  balaiice  sheet,  it 
was  greatly  due  to  the  loyal  and  efficient  way  in  which  the 
whole  of  the  staff  had  done  their  work;  and.  on  behalf  of  the 
Board,  he  tendered  to  them,  one  and  all,  their  most  sincere 
thanks,  feeling  sure  that  the  shareholders  would  join  cordially 
in  this  sentiment.  As  mentioned  in  the  report,  a  great  many 
of  their  employes  had  joined  His  Majesty'.s  Forces,  and  they 
had  made  suitable  provision  for  their  families  during  the  time 
they  were  serving  their  King  and  country.  With  regard  to 
the  disposal  of  the  net  profit  for  the  vear".  which  showed  an 
increase  of  about  £11.000  over  1913,  they  had,  after  consulta- 
tion and  in  agreement  with  the  most  important  shareholders, 
decided  to  utilise  the  same  as  shown  in  the  balance  sheet,  and 
thfreby  further  strengthen  the  position  of  the  company. 

Mr.  W.  O.  LusK  (manager,  commercial  department) 
seconded  the  motion,  which  was  carried  witliout  discussion. 


Callenders  Cable  and  Construction  Co..  Ltd. 

Tn-  their  report  for  1914.  the  directors  state  that  the  accounts 
show  a  balance  at  the  credit  of  profit  and  loss  of  £98,692,  plus 
£124,591  brought  forward,  making  £223,284.  Interest  on 
debenture  stock  absorbs  £13..500.  dividend  on  preference 
shares  £10,0(10.  depreciation  of  buildings,  plant  and  machinery 
£9.96,S.  depreciation  of  office  furniture  £397,  leaving  an  avail- 
able balance  of  £189,419.  It  is  pronased  to  pay  a  dividend  on 
the  ordinary  shares  at  the  rate  of  10  per  cent,  per  annum, 
less  income  tax,  being  10s.  per  share,  whereof  6s.'  less  income 
tax,  was  paid  on  November  2nd.  1914,  and  5s..  less  income  tax, 
wUl  be  paid  on  May  21st.  1915,  to  pay  a  bonus  of  5s.  ner 
share,  less  income  tax.  and  to  cam-  forward  £163.169.  The 
directors  consider  this  result  to  be  satisfactory.  It  has  been 
arrived  at  in  spite  of  the  disorganisation  of  business  bv  the 
war  during  five  months  of  the  year,  in  which  period  operations 
were  carried  on  with  great  difficulty  and  at  considerably 
increased  cost.  All  the  departments  of  the  company's  factory 
were  nrofifably  engaged  to  their  utmost  capacity  un  to  the 
end  of  July  last,  but  on  the  declaration  of  war  much  of  the 
business  in  hand  w^as  stopped,  and  it  can  ea.sily  be  understood 
that  the  position  thus  created  caused  the  gravest  anxiety  to 
the  directors  and  management.  Several  of  the  contracts 
secured  in  the  early  part  of  the  vear  were  postponed,  and 
others  were  only  partially  comnleted.  but  after  three  months' 
uncertainty  it  was  found  possible  to  reorganise  the  factory  to 
meet  the  altered  conditions  of  the  trade,  with  the  result  that 
the  works  at  Erith  are  now  busy  in  some  of  their  departments 
and  well  occupied  in  the  others.  Considerable  h-onble  has 
recently  been  experienced  in  regard  to  labour,  and  the  situa- 
tion still  remains  unsettled.  The  curtailment  of  facilities  for 
transport  by  land  and  sea  has  added  materially  to  the  diffi- 
culties of  satisfactory  manufacture.  Shortly  after  the  outbreak 
of^  hostilities  special  orders  of  some  importance  were  placed 
with  the  company  by  the  Admiralty  and  the  War  Office. 
Owing  to  the  re-arrangement  of  plant  .and  machinery  necessary 
to  execute  this  W'ork,  comparatively  little  of  it  was  completed 
at  the  expiration  of  1914,  and  practically  no  profit  has  vet 
accrued  to  the  company  through  these  war  contracts.  As  was 
inevital)lc  w-ith  the  widespread  interests  of  the  company, 
heavy  expenses-  and  great  inconvenience  were  cau.«ed  in  con- 
nection with  the  oversea  business  hitherto  carried  on.  but. 
considering  the  mipiecedented  circuiii«^tances,  this  frtjuble  has 
been  less  than  miaht  reasonably  have  been  anticipated. 
Every  opportunity  has  been  taken  to  extend  the  company's 
operations  wherever  pos=ihle,  and  the  directors  feel  confident 
that,  when  peace  is  again  restored  and  commerce  has  resumed 
it.5  normal  course,  a  large  and  increa.'ing  business  may  be 
looked  for.  not  only  in  those  countries  in  which  the  company 
is  already  established,  but  also  in  several  new  localities. 
Important  contracts  in  connection  with  the  British  telephone 
system,  to  which  reference  waa  made  in  last  year's  renort, 
were  placed  in  this  company's  hands  in  the  early  part'  of  the 


year,  and,  in  order  to  deal  efficiently  therewith,  some  expendi- 
ture on  contract  plant  was  incurred.  The  war  has  for  the 
moment  caused  a  suspension  of  all  telephone  extension,  but 
this  work  will  without  doubt  be  resumed  when  the  war  has 
ceased.  As  usual,  all  plant  and  appliances  have  been  thoroughly 
maintained  and  kept  up-to-date,  and  the  expenses  so  incurred 
have  been  charged  against  the  year's  accounts.  The  Anchor 
Co.,  in  which  this  company  holds  a  large  interest,  has  again 
had  a  prosperous  year,  and  continuous  progress  is  being  made 
in  the  various  electrical  undertakings  in  which  this  company 
is  concerned.  The  company  has  aiTanged  to  make  allowances 
to  the  dependents  of  its  employes  engaged  on  active  service, 
and  a  new  item  therefore  apjiears  in  the  accounts.  The 
:i  mount  for  the  current  year  will,  however,  be  much  larger 
than  that  shown  in  1914,  as  the  number  of  recipients  is  con- 
.sliintly   increasing. 

.\nnual  meeting  :    May  20th. 

l»etcrl)oroush  Electric  Traction  Co.,  Ltd. 

The  annual  meeting  was  held  on  Tnesday  at  Electrical  Federa- 
tion Offices,  W.C.  The  report  submitted  showed  that  the 
revenue  for  1914  was  £10,967.  After  deducting  expenses, 
£8,608  16s.  lOd.,  chargeable  to  revenue  and  debenture  interest 
£946.  there  remains  £1,413,  plus  £106  brought  forward.  £1,263 
is  to  be  applied  to  renewals  fund,  leaving  £257  to  be  carried 
forw'ard.  £979  was  expended  on  capital  account  during  the 
year,  mainly  upon  the  purchase  of  motor  omnibuses  and  on 
garage  accommodation.  Mr.  R.  J.  Howley  has  been  appointed 
a  director  of  the  company.  1913.  1914. 

Tickets  issued      1.478,805  1,508.947 

Average   receipts   per   passenger       ...         1.19d.  l.ltid. 

.Average  expenses  per    passenger     ...         ...         ...  .78d.  .84d. 

Proportion    of   expenses    to    receipts            ...         ...  65  p.c.  72  p.c. 

Cars   in   stock      14  14 


.4nialj2,aiuated     Wireless      (.Australasia),     Ltd.  — 

The  eecond  report  of  the  above  company,  covering  the  six  months 
ended  December  31st,  was  published  in  March  in  the  Sydmy 
Morning  Herald.  Satisfactory  tradinf;  is  reported,  although  cer- 
tain  departments  have  been  much  disturbed  since  the  commence- 
ment of  the  war.  The  ships'  meBsage  traffic,  owing  to  censorship, 
naval  restrictions,  and  the  uee  of  some  of  the  subsidised  ships  for 
Imperial  purposes,  has  been  reduced  to  a  low  ebb.  The  subsidy 
ships  have  slightly  increased,  and  now  stand  at  SO  passenger  and 
oargo  steamers.  New  business  is  periodically  coming  along. 
Since  the  outbreak  of  war  over  70  men  have  been  sent  away  to 
carry  out  naval  and  military  work  of  various  descriptions  on  the 
battlefields  of  Europe  and  Egrypt,  as  well  as  on  transports  and 
special-service  Government  vessels.  The  net  profit  for  the  six 
months  was  £7,812,  which,  with  £16  brought  forward,  makes 
£7,828  available.  The  directors  recommend  an  interim  dividend 
of  2J  per  cent.,  absorbing  £3,500,  leaving  £4,312  to  be  carried 
forward.  Comparison  of  the  six  months  with  the  li'  months  ended 
June  30th,  1914,  may  be  made  thus  :■ — 

Year  ended  Half. year 

June  SOth,        ended  Deo.  3l9t, 
1911.  1914. 

Net  profit           £8,616  £7,812 

Dividend  per  cent 4  6t 

Amount  of  dividend     5,600  3,500 

Patent  reserves .. .         , 3,000  — 

Carried  forward            16  4,312 

Liabilities — 

Capital  paid  up         6140,000  140,000 

'Reserves         3,793  8.248 

*  Reserves  include  depreciation,  Jane  SOth,  £3,129  ;  December 
31st,  £4,319.                                           t  Per  annum. 

Penarth  Electric   Li!>htin«:  Co..    Ltd.— The   annual 

meeting  was  held  at  Electrical  Federation  Offices,  W.C,  on  Monday. 
The  report  submitted  showed  that  the  capital  expenditure  at 
December,  19f  1,  stood  at  £44,5.'J7.  The  total  revenue  for  the  year 
was  £5,439,  and  the  working  expenses  were  £2,102.  After  paying 
interest  on  loans  and  on  debenture  stoak,  £750  is  placed  to 
renewals  fund,  £250  to  reserve,  1  per  cent,  is  to  ba  paid  on  the 
ordinary  shares,  and  £283  carried  forward.  Equivalent  of  8-c.P. 
lamps  ;  — 

Lighting.         Power.  Total. 

1913  28,226  3,740  31,966 

1914  31,231  4,487  35,718 

The  number  of  consumers  increased  from  529  to  606.  Mr.  W.  L. 
Madgen  has  resigned  his  seat  on  the  board. 

Anchor  Cable  Co..  Ltd. — The  directors  report  that  the 
proht  for  1914  amountel  to  £31,778,  plus  £15,850  brought 
forward.  It  is  proposed  to  pay  a  dividend  of  16  per  cent.,  carrying 
forward  £32,129. 

Shaniiii^an  Mater  and  INnver   Co.— The  Fmannal 

Timex  quotes  an  American  paper  to  the  effect  that  early  in  .1  uno 
this  company  will  issue  a  new  block  of  stock,  the  proceeds  to  be 
used  to  reimburse  the  treasury  for  additions  made  in  the  last  year 
or  BO,  and  for  additional  working  capital. 

W.  T.  Glover  &  Co.,  Ltd.— A  petition  has  been  pre, 
sented  and  will  be  heard  before  Mr.  Justice  Neville  on  May  21st, 
asking  for  alteration  of  the  articles  of  association  by  adding  varicns 
powers  relating  to  the  acquisition,  holding  and  working  of  lead, 
copper,  and  coal  mines,  the  smelting  and  working  of  ores,  the  pro- 
duction, refinement  and  treating  of  lead  copper,  ka.,  and  many 
other  matters, 
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West  Coast  of  America  Telegraph  Co.,  ltd. 

Sir  J.  Denison  Pender,  K.O.M.G.,  presided  on  May  11th  over 
the  annual  meeting  held  at  Electra  House,  E.C.  He  said  that 
the  i^evenue  for  the  year  had  amounted  to  £61,129,  an  increase 
of  £7,483.  The  working  expenses,  compared  with  those  for 
1P1.3,  showed  a  decrease  of  £4,532.  Ship  repairs  to  cables,  a 
most  important  part  of  their  expenses,  were  lower  by  £2,686, 
but,  as  he  had  so  often  pointed  out,  that  was  an  item  which 
at  any  time  might  be  a  hea\->-  one.  The  future  could  not  be 
foreseen,  and  all  the.\  hope<l  was  that  the  repairs  would  be 
light,  tbu.s  benetiting  the  expenses  account.  The  cable  had  to 
be  manufactured  in  England  and  sent  out,  so  it  was  an  expen- 
sive item,  especially  at  the  present  time,  and  every  repair, 
however  small  the  fault  iiusht  be,  necessitated  imp<_)itant  ex- 
penditure on  cable  to  rectify-  it.  The  duration  of  interruptions 
for  1914  was  112  days,  against  97  days  in  the  preceding  year, 
aud  taking  into  account  the  state  of  things  which  existed  in 
August  and  for  some  months  afterwards,  owing  to  the  presence 
of  German  cruisers  after  the  outbreak  of  war.  that  was  very 
satisfactory,  and  it  was  due  to  a  great  extent  to  the  vigilance 
of  their  staff  on  the  coast  that  so  little  delay  occurred  in  carry- 
ing out  the  repairs  to  their  caliles.  A  considerable  part  of  the 
capital  of  the  company  was  in  stocks  which  matured  at  an 
early  date,  and  therefnre  such  provision  must  be  made,  if  not 
to  tile  full  extent,  as  w.iuld  enable  the  directors  to  deal  with  the 
financial  ix>sition  when  the  time  came.  That  was  the  reason 
why  they  were  unable  to  recommend  any  dividend  on  the 
ordinary  capital  this  year;  more  especially  as  there  was  also 
a  considerable  depreciation  in  the  value  of  the  securities  in 
the  reserve  fund.  As  they  all  knew,  that  depreciation  was 
by  no  means  confined  to  their  company,  but  was  universal, 
but  it  was  all  the  heavier  when  the  reserves  were  invested  in 
gilt  edge  securities  such  as  theirs'  were. 

Sir  Albert  J.  Leppoc  C.\ppel,  K.G.I.E.,  seconded  the  motion, 
and  the  report  «as  adopted. 


Kboiidda  Tramways  Co.,  Ltd. 

Mr.  L.  B.  Schlesinger  presided,  on  May  6th,  over  the  annual 
meeting,  held  at  the  offices,  Lawrence  Pountney  Hill,  E.C.  In 
moving  the  adoption  of  the  report,  he  said  that  the  balance  to 
the  credit  of  the  revenue  account  was  £2.3,417.  Prom  this 
figure  various  items  had  to  be  deducted,  including  deben- 
ture interest,  £11,470;  sinking  fund,  £2,930;  and  rent  to 
the  Rhondda  Council,  which  left  a  balance  of  £8,190;  and 
that,  together  with  the  sum  brought  forward,  gave  them 
£8,783.  After  giving  effect  to  the  directors'  recommendation 
to  increase  the  reserve  and  renewals  account  by  £2,000,  bring- 
ing that  account  up  to  £16,000,  there  remained  a  balance  of 
£6,783  to  be  carried  forward.  This  sum  was  more  than  suffi- 
cient to  pay  the  full  year's  preference  dividend,  but  the  direc- 
tors did  not  recommend  any  distribution.  Three  causes  had 
contributed  to  that  decision.  In  the  first  place,  there  was 
the  decreased  receipts,  amounting  to  £1,430;  secondly,  the 
anticipated  increase  in  expenses  due  to  the  extra  wages  for 
employes  and  the  increased  cost  of  materials;  and  the  third 
reason  was  the  fact  that  the  expenditure  of  £17,000  on  the 
railless  system  had  proved,  for  the  first  time,  non-revenue 
producing.  The  railless  .system  was  approved  by  the  Board 
of  Trade  and  opened  for  traffic  in  December  last,  but  the  ser- 
vices had  to  be  suspended  in  March  owing  to  the  state  of 
the  roads,  llie  matter  was  receiving  the  attention  of  the  road 
autlKU'ity,  who  were  asking  the  Ixjcal  Government  Board  to 
sanction  a  lo.in  for  the  purpose  oi  reconstructing  the  roads. 
It  had  not  been  ascertained  whether  the  application  had  been 
successful,  but  they  anticipated  that  the  necessary  sanction 
would  be  obtained.  An  important  factor  was  the  want  of 
travelling  facilitie.s  in  the  cnlliery  district,  and  this  was  a 
matter  which  might  prove  an  inducement  to  sanctioning  the 
loan.  The  company  had  obtained  the  cmisent  of  the  Local 
Government  Board  to  the  issue  of  its  remaining  debentures. 
Until  the  outbreak  of  war,  the  undertaking  had  been  quite 
satisfactory,  and  there  had  been  an  increase  in  the  rcc/^ipte 
of  £2,014.  But  it  had  since  decreased  to  .£702.  The  company 
had  been  affex;ted  more  so  than  other  places.  A  large  number 
of  men,  estimated  at  i7.(t(l(),  had  left  Itliondda  to  join  tlie 
Forces,  .and  th'it  had  naturally  affected  the  receipts.  The 
passing  of  the  dividend  was  a  matter  of  great  regret  to  the 
directors,  but  they  felt,  in  view  of  the  facts,  that  the  share- 
holders woidd  at-'ree  it  was  the  wisest  course.  Turning  to  the 
accounts,  the  Chairman  said  the  share  capital  remained  the 
sartie  as  last  vear.  The  debenture  capital  now  stood  at 
£228,000.  as  again.st  £231.0(10.  a  further  £3.2O0  having  been 
redeeme<l.  A  further  ,£10.000  debentures  had  been  issued. 
Tlie  rest^rves  and  renewals  fund  sf(«Ml  ,it  £14.000,  as  compared 
with  £10.000,  and  there  had  been  ailded  £2,000  recommended 
by  the  directors  out  of  the  year's  profits.  The  special  loan 
of  £2,000  had  been  paid.  The  sundry  creditors  amounted  to 
£7,107.  .as  against  £6,412.  On  the  credit  side,  the  capital 
account  had  been  increased  by  a  few  pounds.  The  discount 
on  the  debentures  was  £15,000.  as  compared  with  £18.000. 
Tlie  extensions  to  date,  including  the  railless  trolley  system, 
amounted  to  .£10.64.5.  With  regard  to  the  revenue  account, 
the  urinciple  item  was  the  traffic  expenses,  which  were 
£13.530.  compared  with  £12.632.  The  w'age,-?  of  conductors 
and  other  little  items  showed  an  increa.se.  The  net  cost  of 
the  current  was  arrived  at  by  deducting  from  the  £12,462  the 
item  of  ,£2.000  for  the  credit  side,  which  left  £10,462,  as  com- 
pare<l  with  £10, .32.5,  a  small  increase.    The  repairs  and  main- 


tenance had  entailed  an  expenditure  of  £10,001,  as  against 
£7,488,  an  increase  due  to  capital  expended  on  the  permanent 
way  and  mains.  That  item  would  always  be  a  considerable 
one,  owing  to  the  heavy  rainfalls  and  the  mining  character 
of  the  district.  On  the  credit  side,  the  revenue  account 
showed  an  increase  of  £876  on  the  traffic  receipts,  of  which 
£740  was  attributable  to  the  trolley  system.  In  conclusion, 
the  Chairman  paid  a  warm  tribute  to  Mr.  HoUiday,  the  new 
manager,  who  took  up  his  duties  last  May. 

The  report,  which  was  adopted,  stated  that  there  was  no 
doubt  that  when  the  war  was  over  the  company  could  look 
forward  to  a  retum  of  prosi)erity  owing  to  the  continued 
development  in  the  caal-mining  industry. 

1912.  1913.  1914. 

Gross    rcvenu..                           ;i;50,859  £6o,2il  ;^66,368 

Traffic   revenue— lr.iiinv:._vs ;6'49.778  i£;63.721  .664.423 

Kailltss       nil  nil  .i61"4 

Profit  before  pro\iding  for  debenture 
interest,  reserves  and  deprecia- 
tions, etc ;618.680  ;^7,686  ;£^25,418 

Passengers  carrie.l        9,035,9?4  11,660,230  11,999,667 

Car  miles  run 1,093,584  ],3I1,408  1,413.638 

Average  receipts  per  car  mile        ...  10.92d.  11.66d.  10.9rd. 

.Average  receipts  per  passenger      ...  1.32d.  1.31d.  1.29d. 
Percentage    of    operating     costs  .  lo 

traffic     revenue            64.67  58.94  63.39 

Percentage     of    op.jraling     costs     lo 

total   revenue               63.26  57.56  61,70 

The  annual  meeting  of  the  Rhondda  Tramways  Electric 
Supply  Co.,  Ltd.,  followed,  Mr.  L.  B.  Schlesinger  again  pre- 
siding. The  proceedings  were  purely  formal.  The  report, 
which  was  adopted,  stated  that,  under  an  agreement  dated 
August  6th,  1907,  the  Rhondda  Tramways  Co.,  Ltd.,  agreed 
to  take  from  the  company  all  current  for  the  working  of  the 
tramways  during  the  period  of  the  lease — namely,  42  years — 
in  consideration  of  which  the  Tramways  Co.  has  the  control 
and  management  of  the  undertaking,  and  is  responsible  for 
all  working  expenses,  debenture  interest  and  premiums  on 
the  sinking  fund  poUcies  for  the  redernption  of  the  debentures. 
The  Rhondda  Tramways  Co.,  Ltd.,  is  entitled  to  all  profits 
made,  and,  in  accordance  with  this  arrangement,  the  profit 
of  £2,000  to  the  credit  of  the  revenue  account  has  been  trans- 
ferred to  the  Tramways  Co. 


Eastern  Evteusiou,  Australasia  and  (liiiia 
Telegraph  Co.,  Ltd. 

The  annual  meeting  was  held  on  May  11th,  at  Electra  House, 
E.C,  Sir  J.  Wolfe  B.arry,  K.C.B.,  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  report,  said 
that  the  gross  receipts  amounted  to  £819,(X)0,  against  £738,0(K) 
for  1913,  showing  an  increase  of  £81,000.  This  .satisfactory 
result  was  partly  due  to  their  having  had  to  transmit  the 
whole  of  the  AustKalasian  trafiic  for  nearly  two  months,  when 
the  Government  Pacific  cable  system  was  interrupted  by  the 
attack  made  upon  the  Fanning  station  by  the  German  a-uiser 
NuTnberg,  on  Sept«j;ii,<r  7th  last.  The  working  and  other 
expenses  amounted  in  round  numbers  to  .£379,000,  against 
£365,000  in  1913,  showing  an  increase  of  £14,000.  'ITie  net 
profit  for  the  past  year  wa.s,  roundly,  £411,000,  and,  including 
£30,000  brought  forwaixl,  there  remained  an  available  balance 
of  a  little  over  £441,000,  The  usual  quarterly  int«M-iin  divi- 
dends of  2s,  6d.  per  share  each  had  already  been  paid  for  the 
past  year,  and  it  was  now  proposed  to  distribute  a  like  amount, 
making  a  total  dividend  of  5  per  cent,  for  1914.  It  was  also 
piopo.sed  to  pay  a  bonus  of  4s.  per  share,  or  2  per  cent., 
making  a  total  distribution  to  the  sliareholders,  free  of  income 
tax,  of  7  i^er  cent,  for  the  past  vear,  and  to  carry  forward 
£31,000,  against  £,30,(X)0  for  1913',  After  making  the  usual 
additions  to  the  maintenance,  ships',  insurance,  and  depre- 
ciation funds,  £200,000  had  be<'n  transferre<l  from  the  revenue 
balance  to  the  general  reserve  fund.  On  the  other  hand,  the 
fund  had  been  debited  during  the  past  year  with  .£273,000— 
for  the  balance  of  cost  of  tlie  Penang-Singapore-lIongkong 
cables  £191,000,  for  jiartial  cable  renewals  £35,000,  for  loss 
incurred  on  tlie  ,sale  of  investments  during  the  year  .£44,000, 
Those  operations  depleted  the  general  reserve  fund  by  £73,000, 
and  left  it  at  the  end  of  the  year  at  £6.56.000.  When  be  last 
addresscxl  the  shareholders  he  indicjited  that  the  loss  created 
by  the  sale  of  investments  during  the  past  year  would  be 
deducted  from  the  iirovision  shown  in  the  balance  sheet  of 
£200,000  for  investnn-nt  lluctuatinns,  but.  seeing  that  the  war 
had  very  materially  affected  the  value  of  all  classes  of  invest- 
ments, the  directors  liad  considered  it  to  be  a  wiser  iwlicy  to 
charge  the  whole  lo.ss  against  the  general  reserve  fund,  and 
leave  the  £200.000  intact.  The  reserve  fund  investments  had 
been  ciircfully  re-valued  on  the  basis  of  the  official  price.s 
quoted  at  the  end  of  last  year  and  on  March  31st  last,  from 
which  it  was  found  that  the  provision  already  made  was  euffi- 
cieiit  to  cover  the  existing  depreciation.  With  regard  generally 
to  the  changed  conditions  brought  about  by  the  war.  the  sh.nre- 
holders  would  readily  understand  that  with  their  extensive 
cable  system,  and  their  repairing  steamers  having  to  move 
about  in  waters  more  or  less  frequente<l  by  liostile  vcs.^lci. 
the  directors  and  the  staff  had  nece.s.s;irily  had  an  anxious 
and  somewhat  difficult  time  since  the  conflict  began.  Their 
chief  duty  and  endeavour  had  naturally  been  to  efficiently 
maintain  telegraphic  coinmunicition,  and  although  they  had 
had  a  good  deal  of  repairing  work  to  carry  out  from  time  to 
time,  they  had,  so  f.ir,  been  fortunate  enough  to  be  able  to 
.carvF  on"  the   traffic   witlinut   a    single    interruption   of   any 
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importance.  This,  of  course,  waa  mainly  due  to  the  associated 
companies  having  so  many  different  cable  routes  to  the  chief 
centres  of  commerce,  anil  possessing  a  large  tieet  of  ca-ble 
steamers  and  other  repairing  facihties.  'Ilie  shareholders 
would  not,  however,  be  smprised  to  learn  that  considerable 
dislocation  in  the  traffic  arrangements  had  been  caused  by  the 
war,  especially  in  the  early  days  before  the  altered  conditions 
were  fully  e^ablished  and  providetl  for,  but  the  directoi-s  had 
done  evei-ything  in  their  power  to  meet  the  requirements  and 
minimise  the  inamvenience  caused  to  the  telegraphing  public 
by  the  new  situation,  while,  at  the  same  time,  fidtillmg  their 
duties  to  the  State.  ITiey  were  doubtless  aware  that  under 
the  lauding  licences  controlling  the  relations  between  the 
cable  companies  and  the  governments  concerned,  governments, 
in  time  of  wai",  had  the  right  to  take  possession  of  the  com- 
panies' offices  and  control  the  traffic.  This  right  was  exercised 
by  the  British  Government  on  Sunday,  August  2nd  last,  atnd, 
ou  the  following  day,  the  transmission  of  all  public  code  and 
cipher  telegrams  was  suspended,  and  the  public  were  only 
allowed  to  send  their  telegrams  in  plain  French  or  English 
language  at  full  rates.  Seeing  that  Government  telegrams 
were  entitled  to  precedence  over  all  the  companies'  cables, 
and  keeping  open  the  lines  of  communication  for  the  trans- 
mission of  this  class  of  traffic  was  a  matter  of  the  first  import- 
ance, it  was  decided  to  suspend  the  transmission  of  deferred 
and  week-end  telegrams  to  enable  them  to  provide  as  efficient 
a  commercial  service  as  was  possible  under  the  altered  circum- 
stances. Nevertheless,  considerable  delay  resulted  in  the 
transmission  of  public  telegrams,  and  the  telegraphing  public 
complained  of  the  inconvenience,  and  also  of  th^  additional 
expense  which  they  were  consequently  incurring.  For  some 
years  past  the  associated  companies  had  been  in  favour  of 
charging  for  plain  language  telegrams  exchanged  with  extra- 
Buroi)ean  countries  by  grouping  the  letters  so  as  to  count  ten 
to  each  word,  but,  although  at  one  time  they  hoped  to  be 
able  to  carry  this  innovation,  at  the  last  Telegraphic  Confer- 
ence held  at  Lisbon,  the  proposal  was  not  officially  sanctioned. 
With  a  view,  however,  to  assist  in  meeting  the  war  require- 
ments, it  was  thought  that  an  arrangement  of  this  kind  might 
bj  introduced,  and  thus  relieve  the  public  from  having  to  pay 
full  rates  for  plain  language  messages,  and,  after  entering 
upon  negotiations  on  the  subject,  the  ten-letter  system  of 
counting  was  introduced  on  September  23rd.  Some  of  the 
Colonial  Goveinments,  however,  found  objections  to  the 
arrangement,  and.  after  the  system  had  been  in  operation  for 
a  few  Weeks  and  was  giving  satisfaction  to  the  telegraphing 
pubhc,  it  was  withdrawn,  while,  as  an  alternative,  coding 
was  again  allowed  to  be  introduced  with  certain  limitations. 
On  October  1st  the  Eastern  and  Eastern  Extension  Companies 
found  themselves  in  the  position  of  being  able  to  resume  the 
transmission  of  deferred  messages.  The  financial  result  to 
the  telegraphing  public  of  the  ten-letter  counting,  while  it 
lasted,  was  that  they  were  charged  about  one-half  of  the 
ordinary  rates,  or  about  the  same  as  for  deferred  telegrams, 
and  the  associated  companies  had  done  everything  in  their 
power  to  quicken  the  transmission  of  the  deferred  telegrams, 
in  order  that  the  public  might  have  a  good  and  trustworthy 
service  on  these  favourable  terms.  The  companies  were  unable, 
as  yet,  to  resume  the  acceptance  of  week-end  telegrams, 
owing  to  the  necessity  of  keeping  the  lines  free  to  meet 
eventualities,  but  the  telegraphing  public  might  rest  assured 
that,  as  soon  as  it  was  possible — with  due  regard  to  the  prompt 
transmission  of  Government  and  ordinarj'  commercial  tele- 
grams—week-end telegrams  would  again  be  accepted  for  trans- 
mission over  Eastern  cables.  Having  regard  to  the  heavy 
traffic  which  they  had  at  times  to  transmit,  it  was  ver.v 
fortunate  that  the  new  cables  laid  by  the  Eastern  and  Eastern 
Extension  Companies  between  Suee  and  Hong-Kong,  via 
Colombo,  were  completed  and  opened  for  traffic  before  the 
outbreak  of  war.  The  shareholders  would  be  interested  to 
learn  that  they  arranged  some  time  ago  for  the  free  trans- 
mission over  their  lines  of  messages  sent  by  Government 
departments  relating  to  the  killed  and  wounded  amongst  the 
British  Empire  Forces,  and  also  for  the  acceptance  at  quarter 
rates  of  telegrams  exchange<l  between  soldiers,  sailors,  or 
nurses  of  the  Expeditionary  Forces  and  their  relatives  in 
different  parts  of  the  world.  As  the  shareholders  were 
aware  from  the  graphic  accounts  given  in  the  newspapers 
at  the  time  of  the  occurrence,  the  company's  Cocos  station 
suffered  considerable  damage  from  the  attack  made  upon  it, 
on  November  9th  last,  by  the  notorious  German  cruiser 
Emden.  Knowing  that  hostile  vessels  were  actively  at  work 
in  the  Far  Eastern  waters,  they  had  taken  the  precautipn 
soon  after  the  outbreak  of  war  to  prepare  the  staff  for  all 
contingencies.  Consequently,  when  the  .Emden  suddenly 
appeared  off  the  islands  in  the  early  morning  of  November 
9th.  the  staff  were  on  the  alert,  and,  before  the  landing  party 
could  reach  the  station,  they  had  communicated  by  cable  with 
the  naval,  authorities  as  arranged,  and  also  sent  out  wireless 
signals  in  the  hope  that  they  would  be  picked  up  by  one  of 
the  British  warships  believed  to  be  in  the  neighbourhood. 
Fortunately,  the  .Australian  Contingent,  with  its  convoys,  was 
passing  not  far  off  the  station  at  the  time  and,  picking  up  the 
signals,  the  naval  officer  in  charge  at  once  dispatched  the 
Australian  cruiser  Sydney  v^ith  all  speed  to  engage  the  enemy. 
The  result  was  that  the  Emden  was  attacked  before  the  land- 
ing force  was  able  to  finish  its  work  of  destruction,  and,  after 
severe  fighting,  the  Emden  was  diiven  ashore  in  a  hopeless 
condition.  They  would  be  gratified  to  learn  that  the  staff's 
action  on  this  occasion  was  much  apprecia(>ed  by  His  Majesty's 
Government.  The  Admiralty  presented  handsome  gold  watches, 


suitably  insciibed,  to  the  superintendent  who  waa  responsible 
for  sending  out  the  wireless  signals,  and  to  the  company's 
doctor,  who  heli)ed  to  succour  the  Emden'ts  wounded.  Appre- 
ciative letters  had  also  been  received  from  the  Colonial  Office 
and  from  the  Committee  of  Lloyd's  complimentmg  the  staff 
on  then-  action.  The  directors  lost  no  time  in  conveying  to 
the  staff  at  Cocos  the  board's  appreciation  of  their. services, 
together  with  the  marks  of  appwvai  of  the  .•Admiralty,  Colonial 
Omce,  and  Lloyd's  Committee.  The  sharehaiders  would  be 
pleased  lo  learn  that  although  the  landing  party  entu'ely 
destroyed  the  instrument  room,  with  its  working  appai'atus, 
by  axes,  the  Cocos  station  was  able,  thanks  to  the  arrange- 
ments previou.sly  organised  and  the  efficiency  and  energy  of 
the  stall  imder  their  tiying  ordeal,  to  resume  working  within 
■J4  hours  of  the  Emden  s  raid.  Ihis  raid  might  easdy  have 
been  attended  with  serious  loss  of  life,  but  he  was  thankful 
to  be  able  to  say  that  no  personal  injury  was  inflict'ed  on  the 
Cocos  staff.  Lnhappily,  a  very  different  state  of  things, 
resulted  from  the  deplorable  mutiny  that  broke  out  at  Singa- 
pore in  February  last,  when,  among  the  killed  and  wounded, 
three  valued  members  of  their  staff,  together  with  the  wife  of 
one  of  them,  were  murdered,  and  two  others  seriously 
wounded.  The  directors  had  expressed  their  sympathy  and 
appreciation  of  the  services  of  the  Singapore  staff',  and  he  was 
sure  tliat  it  would  be  endorsed  by  the  meeting.  Before  con- 
cluding, he  wished  to  record  his  appreciation  of  the  patriotic 
devotion  and  the  high  sense  of  duty  shown  by  the  staff  on 
shore  and  afloat  in  all  parts  of  their  system,  and  also  at  the 
^[head  office,  during  a  time  of  such  great  anxiety  to  them  all. 
Ilie  ships'  staff'  had  done  valuable  work  in  maintaining 
ecmmunication,  sometimes  under  tidying  and  risky  conditions; 
and  the  shore  staff  had  dealt  with  the  traffic  as  expeditiously 
as  possible  under  the  conditions  of  censorship  imposed  by  the 
Government.  They  had  been  working  long  hours  on  week- 
days, Sundays,  and  holidays,  and  all,  both  on  board  ship  and 
on  shore,  had  cheerfully  given  up  their  ])eriodical  furlough 
in  order  to  meet  the  demands  of  their  country.  It  being 
impossible  to  speeddy  replace  their  highly  trained  and  tech- 
nical staff',  the  authorities  did  not  desire  them  to  enlist,  and, 
although  many  of  them  would  have  liked  to  take  some  active 
part  in  the  war,  they  had,  -nith  some  few  exceptions,  accepted 
the  ruling  of  the  Army  Council,  who  expressed  the  view  that, 
having  regard  to  their  special  qualifications,  they  were  better 
serving  their  country  by  remaining  at  their  posts  than  by 
joining  the  fighting  forces.  As  many,  however,  as  could  be 
safely  spai'ed  were  allowed  to  enlist,  and  their  places  were 
not  only  being  kept  open  for  them,  but  they  were  at  present 
being  granted  full  pay.  It  would  also  interest  them  to  know 
that  two  of  the  directors,  the  Hon.  George  Peel  and  the  Hon. 
.Arthur  Brodrick,  had  been  serving  with  His  Majesty's  Forces 
since  the  outbreak  of  war. 

Sir  John  Denison  Pender,  K.C.M.G.,  seconded  the  motion, 
and  the  report  was  adopted. 


Barcelona  rraction,  Lis^ht  and  Power  Co.,  Ltd. 

.'\  meeting  of  the  holders  of  the  -5  pier  cent,  bonds  of  the  above 
company  was  held  on  Wednesday,  at  the  Cannon  Street 
Hotel,  for  the  pui-pose  of  considering  a  series  of  resolutions 
to  alter  the  trust  deed  in  certain  particulars  in  order  to  raise 
funds  to  carry  out  the  imcompleted  work  of  the  undertaking. 

Mr.  W.  E.  RuNDL*,  general  manager  of  the  National  Trust 
Co.  of  Canada,  who  occupied  the  chair,  said  that  among  the 
passengers  cai-ried  to  iheir  death  by  the  sinking  of  the  Lusi- 
tania  was  Dr.  F.  S.  Pearson,  the  President  of  the  Barcelona 
Traction  Co.  Dr.  Pearson  had  been  over  to  America,  where 
he  had  succeeded  in  placing  a  large  amount  of  the  prior  lien 
bonds  which  it  was  proposed  to  issue,  and  he  was  coming 
over  to  England  expressly  for  the  purpose  of  attending  the 
meeting.  His  loss  was  deeply  regretted  by  all  who  had  been 
brought  into  contact  with  him,  either  in  personal  or  business 
relations.  Proceeding  to  deal  with  the  business  of  the  meet- 
ing, the  Chairman  said  his  company  occupied  an  entirely 
independent  position  in  the  matter.  They  were  not  financially 
interested  in  the  Barcelona  Co.,  but,  as  trustees  for  the  bond- 
holders, they  were  very  much  interested  in  anything  that  was 
done  that  might  affect  their  security  or  their  interests.  The 
committee  which  had  been  at  work  for  some  time  had  pre- 
pared a  report,  copies  of  which  had  been  circulated,  and  after 
a  careful  and  exhaustive  study  of  the  proposals  made  by  tlie 
committee  he  had  no  hesitation  in  recommending  their  accept- 
ance to  the  bondholders.  Tlie  report  of  the  committee  was 
largely  based  on  the  report  of  Dr.  Parehall,  who  emphasised 
the  fact  that  the  company's  undertaking  was  in  an  uncom- 
pleted state  and  that  it  was  of  paramount  importance  that 
the  enterprise  should  be  carried  through  to  completion. 

Dr.  Pakshall  then  formally  moved  a  series  of  resolutions 
to  give  effect  to  the  report  of  the  committee. 

Replying  to  a  bondholder.  Mr.  E.  R.  Peacock,  a  menaber  of 
the  committee,  said  that  it  had  not  been  found  possible  at 
the  present,  at  all  events,  to  locate  the  company  in  England. 
One  of  the  reasons  which  weighed  verj'  heavily  with  them  in 
coming  to  that  decision  was  the  fact  that  of  the  £8,000,000 
of  bonds  outstanding,  more  than  half  were  held  on  the  Conti- 
nent, and  a  further  very  substantial  amount  was  held  in 
Canada.  Those  bondholders  would  naturally  not  be  prepared 
to  support  a  scheme  which  would  locate  the  company  in 
England,  and  so  make  its  earnings  subject  to  the  present 
heavy  income  tax. 

The  resolutions  were  carried  unanimously. 
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General  Electric  Co.,  U.S.A.— The  report  for  liju 

shows  gross  income  of  $90,467,692,  afrainst  8106,477,439  for  1913. 
Costs,  which  include  expenses  of  development,  manafacturing, 
sellingr,  administration  and  patents,  and  also  depreciation  in  factory 
and  plants,  amounted  to  S81,496,72S,  asrainst  S9G  207,834.  Profit 
from  sales  amounted  to  $8,970,9ii3,  against  SI0,2i;a  (105.  Total  in- 
come was  Si  l,8.">."i,383,  against  814,065,789.  Net  profit  amounted 
to  111,287,827,  which  is  equal  to  iri2  per  cent,  earned  on 
$101,485,700  capital,  as  against  .?13,489,357,  which  is  equal  to  13^2 
per  cent,  earned  on  ^101,381,200  in  1913.  Surplus,  after  dividends 
had  been  paid,  was  $3,145,000,  as  against  85,340,153.  The  directors 
state  that,  while  there  was  a  decrease  of  about  25  per  cent,  in  the 
value  of  orders  received,  the  total  number  of  transactions  was 
practically  that  of  the  previous  year.  The  unfavourable  relation 
between  the  number  of  orders  and  their  value,  characteristic  of 
periods  of  depression,  has  operated  to  increase  materially  the  cost 
of  securing-and  handling  business. — Financial  Times. 

Stock  Escli.an«'e  Notice.  —  The  Committee  has  been 
asked  to  allow  the  following  sscurities  to  be  quoted  in  the  Official 
List  : — 

Calcutta  Electric  Supply  Corporation,  Lta. — Further  issue  of  6,220  ordinary 
shares  of  £5  each,  ful'y  paid,  and  3,78(J  oidinary  shares  of  £5  each,  £4  paid 
(within  XoB.  250,001  to  Vlia.OCII) ;  and  0.308  6  per  cent.  cum.  pref.  shares  of  £5 
each,  fully  paid,  and  3,692  o  per  cent.  cum.  pref.  shares  of  £5  eaoh,  £1  paid 
(within  Nos.  200,001  to  210,000). 

(«ell  TeleuTapliic  Appliances  Syndicate,  Ltd. — Mr. 

tlustioe  Astbury,  in  the  Chancery  Division  on  Tuesday  (May  11th), 
on  the  petition  of  Gell  Telegraphic  Appliances  Syndicate,  Ltd., 
confirmed  the  reduction  of  capital  of  the  company  by  cancelling 
lOi.  of  the  £1  shares.  Counsel  for  the  company  said  the  capital 
was  £40,000,  of  which  £37,700  was  issued.  That  would  be  reduced 
by  £18,850,  the  amount  of  capital  lost.  The  object  of  the  com- 
pany was  to  acquire  certain  patents  for  a  machine  in  connection 
with  sending  telegraphic  mesfajes,  and  a  great  deal  of  money  was 
spent  in  experimental  work.  Farther  patents  had  been  taken  out. 
Therj  was  eviderce  of  the  los?. 


STOCKS    AND    SHARES. 


Ti'KSDAY  Evening. 
Every  cla^s  of  the  community  has  been  deeply  stirred  by  the 
unspeakable  infamies  perpetrated  so  rapidly  one  on  top  of  the 
other  by  the  enemy  within  the  short  space  of  one  week.  The 
Stock  Eschange,  of  course,  has  shared  to  the  full  the  horror  which 
thrilled  the  civilised  world  at  the  latest  revelations  of  German 
barbarity.  In  Caoel  Court,  business  came  to  something  like  a 
standstill.  Stock  Exchicge  men  clamoured  for  immediate  action 
to  be  taken  by  their  Committee,  for  turning  out  of  the  markets 
those  members  who,  although  naturalised,  have  Germany  or 
Austria  as  their  fatherland  ;  and  the  Committee,  genuinely 
alarmed  for  the  bodily  safety  of  those  naturalised  members,  sent 
them  a  strong  warning  not  to  enter  the  markets  at  present. 

A  slight  demonstration,  unduly  mpgnified  by  most  of  the  news- 
papers, occurred  on  Saturday  morning,  when,  for  the  first  time 
since  the  war  started,  the  Stock  Exchange  partially  lost  its  nental 
equilibrium  and  became  a  shade  hysterical  in  its  burning  indigna- 
tion at  the  murder  launched  at  the  [.nxitaniti.  The  last  few 
business  days  have  been  completely  overcast  by  the  shadow  of  this 
tragedy  ;  tbe  immediate  effect  upon  prices  was  comparatively 
small,  but  the  springs  of  investment  and  speculation  have  been 
frozen,  and  business  marched  to  a  halt. 

Prices  gave  way  not  from  any  selling  that  took  place,  but  by 
reason  of  the  numbness  produced  by  the  all- prevailing  cause. 
Markets  are.  in  a  sense,  asphyxiated  by  the  poiaonou's  gas  of  such 
wanton  wickedness.  A  few  quotations  are  a  little  lower,  but 
Telegraph  issues  as  a  whole  are  firm,  and,  amongst  industrials, 
improvements  have  occurred  in  Edison  4:S*an  fully-paid  shares 
and  in  General  Electric  Preference. 

In  calculating  the  yields  derivable  at  the  present  time  from 
certain  Telegraph  and  other  stocks,  the  dividends  on  which  are 
paid  free  of  income-tax,  we  have  hitherto  based  the  returns  upon 
the  dividends  as  though  they  were  paid  in  the  ordinary  way  — 
that  is,  less  tax.  To  do  this,  however,  seems  scarcely  fair  ;  and. 
accordingly,  we  have  amended  our  list  in  such  cases  as  thofe 
where  companies  distribute  their  dividends  free  of  tax.  To  put  the 
matter  clearly  :  it  is  obvious  that  a  dividend  of  a  per  cent,  lets 
23.  6d.  in  the  £  for  income-tax,  really  amounts  to  a  net  return  i  f 
7  per  cent,  to  the  shareholder,  and  therefore  7  per  cent,  free  of 
tax  is  precisely  equal  to  8  per  cent,  less  the  deduction.  It  will  be 
noticed  that  the  yields  on  Eastern  Extensions,  Eistern  Telegraph 
Ordinary,  Globes  and  Western  Telegraphs  are  enhanced  in  no  small 
degree  by  this  recalculation,  which  we  have  made  simply  in  order 
to  bring  tho  comparative  figures  into  their  correct  pert-pective 
when  viewed  alongside  other  securities.  Our  method  of  working 
the  sum  is  to  take  the  yield  in  the  ordinary  way,  and  then  to 
multiply  it  by  eight  and  divide  by  seven,  because  the  income-tax 
is  now  12 J  per  cent.— 28.  6d.  in  the  t. 

There  is  a  steady  demand  for  the  Eastern  Telegraph  group,  and 
Western  Ordinary  have  improved  to  13{.  Last  week's  substantial 
rises  in  Great  Northerns  and  Indo- Europeans  have  been  well  held, 
but  the  Anglo-American  issues  are  slightly  lower  in  sympathy 
with  the  prevailing  sentiment  elfewhere,  which  affected  acutely 
the  market  in  railroad  shares. in  New  York,  although  its  (ffects 
were  shorter-lived  than  those  in  the  London  market.  One  or  two 
of  the  South  American  Telephone  shares  were  a  little  easier  ; 
and  Maroouis  slipped  back  to  338.  9d.,  Cansdiiuia  being  Ss.  3d.  and 


.VmenoaM  lOa.  33.  The  American  Company  has  just  issued  its 
report,  in  which  it  is  stated  that  the  company's  ship  and  shore 
equipments  are  20  times  greater  than  those  of  three  years  ago. 
No  dividend  is  paid,  but  a  surplus  of  §150,000  is  carried  forward. 
The  Ea3tern  Telegraph  report  shows  good  progress,  and  the  net 
profit  of  £752,000  (after  all  deductions)  is  £73,OuO  higher  than 
that  of  a  year  ago.  The  West  African  Telegraph  is  paying  4  per 
cent,  for  the  year.  There  is  little  or  no  market  in  the  company's 
shire?.  West  Coast  of  America  shares  are  supposed  to  be  some- 
where about  53.,  as  against  20  >.  when  war  broke  out.  The  board 
have  decided  not  to  pay  a  dividend,  because  of  the  necessity  for 
making  a  provision  of  £10,000  against  depreciation  in  investments. 
The  4  per  cent.  Debentures,  guaranteed  by  the  Western  Telegraph 
Company,  stand  about  93. 

The  Home  Riil  market  shows  an  amount  of  firmness  rather 
surprising  in  the  circumstances.  There  are  buyers  about  of 
Central  London  stocks,  and  the  Underground  group  as  a  whole 
IS  very  steady.  Income  bonds  fell  a  point,  and  in  this  case  also  it 
will  be  noticed  that  we  have  corrected  the  yield  in  the  same  way 
as  indicated  above,  because  the  interest  on  these  bonds  is  paid  free 
of  tax.  The  Bill  which  has  been  prepared  for  authorising  closer 
working  agreement  between  the  City  and  South  London,  the  Dis- 
trict, Central  London,  London  Electric  and  London  General  Omni- 
bus Companies,  is  being  discussed  with  languid  interest,  and  is 
expected  to  meet  with  a  certain  amount  of  opposition. 

Mexico  issues,  as  a  whole,  are  better,  and  a  rise  of  10  points 
carried  Mexico  Trams  to  40,  the  Company's  il  per  cent,  bonds  at  37 
being  2  points  up.  Mexican  Light  and  Power  shares  are  steady, 
but  the  First  Bonds  are  a  point  higher  at  51,  and  the  prevailing 
impression  appears  to  be  that  the  worst  of  the  Mexican  trouble 
has  been  surmounted,  with  the  future  showing  at  least  a  gleam  of 
possibility  that  matters  may  yet  straighten  out.  The  same  sub- 
dued optimism  has  been  feit  so  frequently  on  former  occasions 
that  its  revival  leaves  one  rather  cold,  although  we  suppose  that 
in  the  mere  nature  of  things  the  day  will  dawn  when  Mexico  is 
once  more  at  peace,  and  her  people  free  to  pursue  commerce  and 
iuiustry.  Meanwhile,  the  attempt  made  upon  the  life  of  the 
present  provisional  President  of  the  Republic.  .Senor  Rique 
Goiziles  Garza,  has  not  looked  as  though  the  revolution  had  been 
settled,  and  an  all-round  decline  in  Mexican  Railway  stocks  shows 
how  the  outlook  is  regarded  in  other  quarters. 

Brazil  Tractions  have  gone  back  a  little  to  55,  thousrh  the  Rio 
exjhaage  keeps  pretty  steady  at  1253.  There  is  little  doing  in  the 
shares  at  the  moment.  Anglo- Argentine  Tramwiya  5  per  cent. 
Debenture  stock  has  hardened  to  90J.  at  which  the  yield  of 
£5  lOi.  6d,  per  cent,  still  looks  tempting.  Calcutta  Electric 
Supply  Ordinary  shares  improved  to  6;  on  the  issue  of  the  report 
this  week,  showing  an  increased  profit  for  the  year  of  £13,500. 
The  final  dividend  of  f>\  per  cent,  makes  9  per  cent,  for  the  year, 
the  same  as  for  1913  ;  and  the  carry-forward  of  £11,500  is  £4,000 
bstterthan  it  wai  12  months  ago.  Calcutta  Tramways  stand  at 
6J,  but  they  are  r.r  dividend,  whereas  the  Supply  shares  are  cuir. 
53.  6d.  per  share. 

In  the  Industrial  market,  Eiison  &  Swan  fuUy-piid  shire's  have 
recovered  to  2,  a  rise  of  53.,  and  this  is  the  prinoipil  alteration  on 
the  week.  Callender's  are  firm  at  12,  on  the  issue  of  the  report, 
which  states  that  all  the  departments  of  the  compinya  factory 
were  profitably  engaged  to  their  utmost  capioity  up  to  the  end  of 
last  Jnly,  bat  on  the  declaration  of  war  much  of  the  business  in 
hand  was  stoppsd.  Rjorgaaisation  of  the  factory  to  meet  altered 
conditions  of  trade  has  resulted  in  some  of  the  departments 
now  being  bnsy,  while  others  are  well  occupied.  The  Admiralty  and 
War  Office  placed  special  orders  w'th  the  compiny  shortly  after 
the  outbreak  of  hostilities.  The  directors  stats  that  the  war  has 
for  the  moment  caused  a  suspension  of  all  telephone  extension", 
bat  that  this  work  will  without  doubt  be  resume!  when  the  war 
has  ceased.  Rubber  shares  are  quiet,  with  a  dullish  tendency  in 
some  of  the  leading  iesuas,  and  not  mu3h  buiineas  in  progress. 
Nor  is  there  any  further  activity  amongst  armament  shirei,  prices 
keeping  just  steady. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Looalily. 


Blacltpool-Flectw'd 

Bristol 

Chatham  and  Di3t. 

Cork  ..        .. 

Dublin 

Ha8tinF!s 

Lancashire  United 

Llandudno-Col .  Bay 

Tyncside 

AnglQ.Argentlne  .. 
Auchland  ..  .. 
Calcutta 

Kalgoorlle,  W.A.  .. 
*  .Madras 
Montevideo 

Dublin-Lncan  Riy. 


Month 

I  ended 

(4  wkB.) 


Mav    1 

April  30 

I  .M«v    6 

April  29 

„    .SO 

..    S9 

.Mar   B 

April  30 

„    a> 

..    29 

,.      9 

May    1 

Feb. 

April  80 

April 

April  80 


Receipts  lor     I  o  B 

the  II  j' 

month.         ';;  | 


Total  to  date. 


Roul« 
miles 
open. 


l,«a9 

38.471 
4.460 
9,001 

26,1.14 
3,793 
fl,467 
1,431 

3,ac« 

205,627 

20,210 

16,.184 

2,HS2 

1,02« 

26,786 

G97 


-l,M7 
+  1,719 

+    185 

-  98 
+  2,07  J 

,-    7Sfl 

-  913 
4-     ISR 

-  190 


17 

'^ 

18  ' 

17 

"! 

is  i 

91  i 
16 


6.078 


—  1,109  I    8 


iiR,2:6  :  +  i2.y9a   aO'S  | 


1 

-13,2131  17 
-1,486      40 

-1,061  !:  .. 


IS,:!;! 

7.6S"i 

99,353 

2s',ir9 

4,64B 
6,231 


+   2,674     14-9C 

-  .115    54-a6: 
+  6,.VJ1 

-  657 

-  B54 
+      703 

-  110 


B'89 
19-8 
43 

6-5  I 
11 


4-        6 
-2.684 


R67,39!!  i -92,4S2  I   ..     ' 
207,151     +  3  027    25  42    Hi 
I-  5,U2  ,  ..        ^ 
4,791 

16,201    —     831 
174,655   -86,636 

a,lU  +-       69 


*  Two  treeka, 
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SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QnOTATIONB. 


Home  Electbicitt  Companies. 


Dividend, 
1914. 
BromptOD  Otdln»ry       10 


do.       7  per  oeac.  Prof. 
Charing  Cross  Ordinary 


do.       do.    ii  Pref. 
do.  City  Pref. 
4  Deb 


do 

do. 

do. 
Chelsea 

do.    4i  Deb 

City  of  London 

do.       do.    6  per  cent.  Pref. 

do.       do.    5  Deb.  . . 

do.       do.    ii  Deb. 
County  of  London  

do.       do.       6  per  cent.  Pret.  . . 

do.        do.        1st  Deb 

do.        do.        2nd  Deb 

Kensington  Ordinary 

London  Electric 

do.       do.    6  per  cent.  Pref. 

do.       do.    i  Deb 

Metropolitan         

do.  a  per  cent.  Pret. 

do.  4j  Deb 

do.  8i  Deb 

St.  James'  and  Pall  Mall 

do.     do.     do.     7  percent.  Prel. 

do.     do.     do.    3^  Deb 

South  London       

Sonth  Metropolitan  Pref 

Westminster  Ordinary 

do.  4iPret 


7 

6 
4i 

4 

*i 

9 

6 

6 

4i 

7 

6 

H 

44 

9 

4 

6 

4 

Si 

*i 

3J 
10 
7 
34 

e 
7 

9 


May  11, 
1916. 


J; 
4| 

4 

90 

46 


14i 

121 
113 

98 

114 

11 S 
100 

96  xd 
7 
1! 

0 
67 

31 

4 
94 
75 

8 

61 
76 


Anglo-Am.  Tel.  Pret.      . 

do.  Def. 

Chile  Telephone  . . 

Cuba  Sub.  Ord.      . . 

do.        Pref.     .. 

Eastern  Extension 

do.  4  Deb. 

Eastern  Tel.  Ord... 

do.  31,  Prel.       . 

do.  4"Deb. 

Qlobe  Tel.  and  T.  Ord.  . 
do.  Pret.  . 

Gt.  Northern  Tel. 
Indo-European 

Marconi 

New  York  Tel.  44.. 
Oriental  Telephone  Ord. 
do.  Pret 

Tel.  Egypt  Deb.    . . 
United  R.  Plate  Tel.      . 
do.  Pret. 

West  India  and  Pan, 
Western  Telegraph 

do.  4  Deb, 


Telesbafhs  and  Telephones. 

6 

14 

8 

64 

10 


Home 


Central  London,  Ord.  Assented 

Metropolitan         

do.  District     . . 

Underground  Electric  Ordinary 

do.  do.      "A"    .. 

do.  do.     iDoome 


7 

4 

7 

34 

4 

6 

6 
29 
65/- 
SO 

44 
10 

6 

44 

8 

6 

1 

7 

4 
Rails. 

4 

li 
Nil 
Nil 
Nil 

6 


1064  xd 

m 
if 

16 
ISS 
99 
136 
74 
93 

"i 

12 
39 

C6 

lis 

98  xd 

2 

lA 

88 

eg 

6 

isl 

91 


784 
294 
17 
1^3 

6J6 


FoBEiQH  Teams,  &o, 


Anglo-Arg.  Trams,  First  Prel, 
do.  2nd  Pret. 

do.  4  Deb. 

do.  44  Deb. 

do.  6  Deb. 

Brazil  Tractions  . . 
Bombay  Electric  Pret.  . . 
do.  44  Deb. 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.             1st  Bonds 
Adelaide  Sup.  6  per  cent.  Prel. 
do.  5  Deb 


64  <in 

64  8J 

4  83 

44  83 

6  904 

6  66  xd 

6  108 

44  91 

Nil  40 

—  68 

—  37 

Nil  ao 

NU  42 

—  61 
6  6i 

6  108 

MANTJFAOTTTBIMa    COMPANIES. 


Babcock  &  Wilcox          14 

British  Aluminium  Ord.           ..         ..  6 

do.              Pret 6 

British  Insulated  Ord 15 

do.           Pref 6 

British  Westinghouse  Pref 74 

do.       4  Deb 4 

do.       6  p.  lien         6 

Callenders 16 

do.        6  Pref 6 

do.       44  Deb 44 

Castner-Eellner 16 

Edison  &  Swan,  £3  pd Nil 


do.  do.  fully  paid 
do.  do.  4  Deb.  . . 
do.  do.  6  %  Deb. 
Electric  Construction  . . 
do.  do.         Pref. 

Gen.  Elec.  Pref 

Henleys       

do.      4i 

do.       4i. 

India-Bubber 

Talegrapb  Con, 

•  Allowance  made  for  dividends  being 


i  Pref.  . 
kDeb.  . 


NU 

4 

6 

5 

7 

6 
20 

44 

ii 

6 
20 


62/. 

20/6 

18/6 

lU 

6| 

IH 
72 
99 
19 

5 
B8 

8i 
18/8 

2 
63 
60 
13/6 

I 

97 

9i 

874 

paid  free 


Rise  or  fall 
this  week. 


-4 
-  4 


+  i 
-14 

+  4 


-1 
■n 
-4 

-no 
-i-a 

+1 


+  i 
+  A 


Yield 

P.O. 

£6    1    t 
4  10 
6  11 
6 

6  12 
4 
6 

4  17  lU 
6    6    4 

18    0 
3 

11  10 
1  9 
3 

10 

14 
8 

18 
0 
4  19 
6  12 
6  19 
4  16 
4  13  4 
6  6  U 
6  9  10 
4  13  4 
6  13  4 
6  4  5 
6  0  0 
4     12  4 


5  12     8 

6  12  10 
6  18  6 
6  6 
6     6 

•5  17 
4  7 
0  17 
4  14 

4  7 
■6    a 

6  0 
6  17 

5  16 
11  17 

4  11 

5  0 

6  1 
2 


6 
6 

6  0 

3  16 
•j  16 

4  6 


5    9    0 
4     4     9 

Nil 

Nil 

Nil 
♦8  11    6 


6  4 

7  2 

4  16 
6    9 

5  10 
10  18 

6 


16  10 

19    0 

Nil 

Nil 

Nil 

Nil 

Nil 


6  7 
4  17 
6  9 
6  10 

6  0 

7  16 
6  11 
6    1 

8  6 
6  0 
4  12 
4  12 

Nil 

Nil 

6    7 


6  17 
•7  17 
4  19 

4  19 
6    9 

5  8 


of  income-tax. 


Wellinaborougli    Electric    Supply  Co.,  Ltd.— The 

annnal  meeting:  was  held  on  Monday  at  Electrical  Federation 
Offices,  W.C. — The  report  showed  that  the  total  capital  expenditure 
at  December,  1914,  was  £32,522.  The  total  revenue  was  £3,493, 
and  the  working  expenses  £2,475,  leaving:  £1,018.  After  providing 
£141  for  interest  on  loans,  and  £334  for  debenture  interest,  there 
is  a  surplus  of  £643,  which  reduces  the  balance  at  the  debit  of  net 
revenue  account  to  £567.  The  units  sold  were  358,169,  as  com- 
pared with  340,581  in  1913. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday.  May   12th. 


CHEMICALS.  Ao. 

Latest 
Price, 

Fortnight's 
Inc.  or  Deo. 

a  Acid,  Uydrooblorle 

per  owt. 

4/6 

<     ,     Nitric 

„ 

19/- 

»     ..     Oxalic            

per  lb. 

a     „      Bulphurlo 

per  cwt, 

a  Ammoniac  Sal        

„ 

f49 

t  Ammonia,  Muriate  (large  crystal)  per  ton 

£10 

*  Bleaching  powder 

t. 

£9 

-  Bisulphide  of  Carbon 

H 

J  Borax 

.  Copper  Sulphate 

£29 

Lead,  Nitrate         

H 

m      „      White  Bngar 

„ 

a      ,.      Peroxide 

., 

c  Methylated  Spirit 

per  gal. 

M  Potassium,  Bichromate,  In  casks 

per  lb. 

7d. 

<  Potash,  Caustic  (88/90  %) 

per  ton 

a        „       Chlorate 

per  lb. 

i/6 

a        „       Ferchlorate 

„ 

J'^ 

a  Potassium,  Cyanide  (98/100  %) . . 

^ 

Nom. 

(for  mining  purposes  only) 

a  Shellac         

per  owt, 

I  Sulphate  of  Magnesia     .. 

per  ton 

a  Sulphur,  Sublimed  Flowers 

£11  10 

a        „        Recovered 

£8 

a        „        Lump 

^ 

£8  10 

a  Soda,  Caustic  (white  TO/79  %|   . . 

„ 

£W  9  6 

a      M     Chlorate        

per  lb. 

lOJd. 

a  Bo'dlnm  Blobromale,  caska 

per  ton 

46/. 

per  lb, 

Bid. 

METALS.  *c. 

b  llumlnlom  Ingots,  in  ton  lots  . . 

per  too 

f90 

b          „          Wire,  in  ton  lots  1 
(1  to  14  8.W.G.)  ; 

4120 

>* 

b          „          Sheet,  in  ton  lots   .. 
p  Babbitt's  metal  ingots     . . 

^ 

tno 

„ 

£60  to  £291 

c  Brass  (rolled  metal  9^019*  basis) 

per  lb. 

1/-  to  l/DJ 

c      „     Tube  (braeed) 

,. 

1/04 

c      „         „     (solid  drawn) 

l/OJ  to  1/fi 

c      „     Wire,  basis 

1/0:;  to   1/04 

<.  Copper  Tubes  (soUd  drawn) 

H 

1/1*  tol/l| 

(       „      Bars  (best  selected) 

per  ion 

£100 

,       „      Sheet          

„ 

£100 

(       „      Rod 

^ 

£100 

a       H      (ElectrolyUo)  Bars 

^ 

£89 

£3  inc. 

a       „                 H           Sheets     .. 

^ 

£107 

£3  inc. 

d          H                        m               ^0^' 

^ 

£96 

£3  inc. 

a      "                „           H.O.  wire 

per  lb, 

114d. 

id.  inc. 

rEboniteRod            

8/- 

f       „        Sheet         

2/6 

n  German  Silver  Wire 

1/9 

b  Gutta-percha,  fine 

6/10 

ft  India-rubber,  Para  fine  .. 

2/7 

Id.  inc. 

;  Iron  Pig  (Cleveland  warrants)  .. 

per  ton 

64/7 

lid.  dec. 

/     „     Wire,  galv.  No.  8,  P.O.  qual. 

„ 

£20 

r  Lead,  English  Pig 

„ 

£21 

m  Manganln  Wire  No.  98  ,. 

per  lb, 

r  Mercury        

per  bot. 

£19 

e  Mloa  (In  original  oases)  small  .. 

per Ibi 

4d.  to  9/6 

a     H                H            H      medium 

„ 

8/-  to  6/- 

e     ,.               H           n      large  .. 

6/6  to  10/6  &  up. 

o  Nickel,  sheet,  wire,  &o.  .. 

Nom. 

p  Pbosphor  Bronze,  plain  castings 

1/1  to  1/3J 

p         „            „    rolled  bare  t  rods 

1/9  to  l/3i 

p         „           „  rolled  strip  &  sheet 
0  Platinum       

N 

1/34  to  1/64 

per  01. 

185/- 

d  Sllicium  Bronie  Wire 

per  lb, 

I/l 

2Sd.  inc. 

r  Steel,  Magnet,  In  bars     .. 

per  ton 

£70 

»  Tin,  Block  (English) 

„ 

£168 

a    „     Wire,  Nob.  1  to  16    .. 

per  lb, 

2/8 

p  White  Anti-friction  Metals 

per  ton 

£62  to  £194 

k  Zinc,  Sh'l  (VleUle  Montagne  bnd.) 

M 

Nom. 

a  O.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  P.  Wiggins  &  Sons. 

/  India-Rubber,  Qutta-Peroba   and 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare, 
A  Edward  Till  &  Co, 


Quotations  supplied  by— 


y  Boiling  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W.  T.  Glover  i  Co.,  Ltd. 

a  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd. 

P 

r  W,  F.  Dennis  &  Co, 


Lewes   aud   District  Electric    Supply  Co..  Ltd.— 

The  capital  expended  during  1914  was  £388,  making  the  total 
£34,163.  The  revenue  was  £4,068,  and  the  expenses  were 
£2,410,  leaving  £1,659.  To  renewals  fund  £600  is  placed,  to 
reserve  £200,  2  per  cent,  is  paid  on  the  ordinary  shares,  and  £199  is 
to  be  carried  forward.  The  demand  for  energy  for  lighting  and 
power  continues  to  increase  satisfactorily.  The  number  of  installa- 
tions connected  has  increased  from  419  to  448.  The  units  sold 
aggregated  279,048,  as  compared  to  248,408  in  1913.  The  annnal 
meeting  was  held  at  Electrical  Federation  Offices,  W.C,  on 
Monday. 

Yorkshire   (Woolleii  District)  TraunvaTS,   Ltd. — 

The  annual  meeting  was  held  at  Electrical  Federation  Offices  on 
Tuesday.  The  report,  to  which  we  referred  briefly  last  week, 
showed  that  the  capital  expended  during  1914  was  £3,378,  making 
the  total  £338,735.  The  passengers  carried,  with  the  same  route 
mileage,  cars  and  omnibuses,  was  11,003,293  in  1!>13.  and  11,532,764 
in  1914.  The  proportion  of  expenses  to  receipts  remained  unaltered 
at  61  per  cent. 
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THE    POWER     SUPPLY    OF    THE    CENTRAL 
MINING-RAND    MINES    GROUP. 


By  J.  H.  EIDEE,   M.I.E.E. 


(Abstract  of  paper  read  before  the  Institutiou  of  Electrical 
Engineers,  April  15th,  1915.) 


(^Continued  from  page  672.) 

The  most  general  form  of  depth  indicator  used  on  winders 
on  the  Rand  is  the  dial  pattern.  The  dials  are  usually  about 
5  ft.  in  diameter,  and  are  mounted  oa  high  cast-iron  pillars 
facing  the  driver's  platform. 

When  the  old  steam  winders  were  converted  to  electric 
driving  the  original  depth  indicators  were  kept  in  use,  and 
the  electrical  instruments,  being  of  a  small  size,  had  to  be 
mounted  on  or  close  to  the  driver's  platfoi-m  so  that  they 
could  readily  be  seen. 

It  appeared  to  the  author  that  it  was  a  wrong  principle  to 
make  the  driver  have  to  watch  two  sets  of  indicators,  one 
mechanical  and  one  electrical,  in  such  different  positions  and 
at  such  different  distances,  and  that  the  eye  strain  must  be 
detrimental.  He  therefore  endeavoured  to  bring  all  the  indi- 
cators to  one  place,  at  a  distance  of  about  6  ft.  in  front  of 
the  driver,  and  decided  to  use  a  depth  indicator  of  the  dial 
pattern,  of  the  type  in  which  the  pointer  mov.es  through  a 
very  .wide  angle,  covering  at  least  Is  turns,  in  a  circular  path 
of  constantly  and  regularly  increasing  (or  decreasing)  radii. 
So  far  as  he  is  aware  this  type  was  first  designed  and  used 
by  Mr.  Roberts,  of  Knights  Central,  Ltd.,  Germiston. 

The  final  arrangement  is  shown  in  fig.  6,  from  which  it  will 
be  seen  that  the  electrical  instruments  and  the  air  pre.s,sure 
gauge  for  the  brakes  are  mounted  between  the  two  dials.  The 
indicator  pointer  is  carried  in  a  rectangular  groove  at  the 
front  end  of  the  pointer  spindle,  and  is  guided  in  its  circular 
motion  by  a  small  roller  on  the  underside,  which  engages  in 
a  roller  path  formed  in  the  depth  of  the  dial  face.  A  small 
screen  is  fixed  at  the  outer  end  of  the  pointer,  which  covers 
up  the  markings  on  the  inner  ring  when  the  pointer  is  indicat- 
ing on  the  out«r  ring. 

The  dials  are  of  only  27  in.  diameter,  and  the  end  of  each 
pointer  can  move  thi'ough  a  total  path  of  about  116  in.  This, 
with  only  an  8-ft.  diameter  drum,  will  serve  for  a  depth  of 
•2,900  ft.,  on  the  basis  of  1  in.  of  movement  for  each  revolution 
of  the  drum. 

The  complete  indicator  set  is  mounted  on  two  pillars  imme- 
diately in  fx'ont  of  the  driver's  platform,  with  the  tops  of  the 
dials  at  a  height  of  about  4  ft.  above  the  platform  level.  The 
driver  is  thus  able  easily  to  see  over  the  top,  to  watch  the 
drum  marks,  ropes,  etc.,  when  necessary. 

The  driving  spindles  for  the  dials  are  connected  by  gearing 
to  the  drums  in  the  usual  way. 


'=TF' 


f  10.  U. — CoMKLNED  InUK'.VTOKS  lul!   EMiClRIC   WlNUIiRS. 

Immediately  beneath  each  dial  in  fig.  C  will  be  noticed  a 
small  square  box,  with  two  arrows  on  the  front  side.  Each 
box  is  divided  into  two  vertical  compartments,  with  an  incan- 
descent lamp  inside  each.  The  arrows  are  stencil  cut  through 
the  cover,  each  right-hand  arrow  being  covered  by  red  glass 
and  each  left-hand  arrow  by  green  gla.ss.  A  small  control 
ew'itch  is  connected  to  the  operating  lever,  so  that  when  the 
skip  in  the  left-hand  .shaft  compartment  is  being  raised  (and 
the  skip  in  the  right-hand  compartjiient  being  lowered),  the 
right-hand  arrow  (red)  under  the  !^ft-hand  dial,  and  the  left- 
hand  arrow  (green)  under  the  right-hand  dial  arc  illumin.-ited. 
The  reverse  action  takes  place  when  the  ^kip  in  the  right-hand 
shaft  compartment  is  being  raised.  The  driver  has  therefore 
an  instant  indication  as  to  which  skip  is  being  raised,  and 
follows  the  movements  of  that  dial  indicator  pointer  which 
has  the  red  arrow  under  it. 

Next  to  winding,  the  most  important  duty  of  the  electric 
motor  on  a  mine  is  probably  that  of  underground  pumping. 
Motor-diiveu   gearetl   ram   pumps    for  heads   up   to   between 


2,000  and  3,000  ft.  were  the  common  practice  until  1912, 
when,  on  the  advice  of  the  engineers  of  the  group,  it  -wa.s 
decided  to  use  high-speed,  multi-stage  centrifugal  pumps,  with 
direct-coupled  motors,  at  the  South  Rand  shaft  of  the  Crown 
Mines,  Ltd.,  and  at  No.  1  Shaft,  Durban  Roodepoort  Deep, 
Ltd.  Each  plant  consists  at  present  of  two  pumping  units, 
each  of  which  comprises  a  high-  and  low-pressure  8-stage 
Sulzer  pump,  with  the  motor  arranged  between  the  two 
pumps,  and  lifts  375  gallons  of  water  per  minute  to  a  height 
of  2,400  ft.    The  sets  run  at  1,470  r.p.m.  and  take  about  500 

B.H.P. 

A  little  trouble  was  expeiienced  at  first  owing  to  the  nature 
of  the  water,  which  was  slightly  acid  and  contained  a  large 
amount  of  finely-powdered  rock  in  suspension.  A  scheme  of 
settling  sumps  was  then  arranged,  in  which  the  acidity  of 
the  water  is  removed  by  lime  treatment  and  the  suspended 
matter  is  allowed  to  settle.  Since  these  sumps  have  been 
provided  the  plant  has  worked  with  great  success,  and  is  now 
being  extended. 

The  importance  of  reliable  underground  mining  pumps,  and" 
particularly  of  the  electric  supply  to  the  motors  of  such  pumps, 
cannot  be  ovei--estimated.  A  stoppage  of  less  than  24  hours 
A\ould  be  sufficient  in  some  cases  to  flood  the  lower  levels  of 
the  mines,  which  would  not  only  drown  out  the  pump 
chambers,  but  involve  bailing  in  the  shafts  by  means  of  tubs 
and  the  winding  plant  before  the  pump  chambers  could  again 
be  entered.  For  the  lowest  level  of  the  South  Rand  Shaft  of 
Crown  Mines.  Ltd.,  the  pump  motors  will  be  oi)erated  at  20<) 
volts  from  oil-immersed  transformers,  and  the  rotors  will  be 
of  the  squirrel-cage  type.  They  will  be  started  with  the 
primary  windings  of  the  transfoiiners  connected  in  star, 
which  will  be  changed  over  to  mesh  connection  when  full 
speed  is  reached.  The  object  of  this  is  to  render  the  motor-^ 
less  liable  to  breakdown  should  the  pump  chamber  become 
flooded.  There  will  be  no  switches  between  the  transformers 
and  the  motors. 

The  other  classes  of  pumps  used  on  the  mines  are  generally 
electrically  driven  by  belts.  Nearly  all  the  motors  are  of  the 
slip-ring  type,  in  which  the  rings  are  short-circuited  and  the 
bru.shes  lifted  at  full  speed.  Belt  driving  has  been  found  to 
have  many  advantages  over  direct  couphng.  as  the  pumps  arc 
often  in  positions,  such  as  pits  which  are  liable  to  be  flooded. 
where  a  motor  could  not  be  placed,  and,  owing  to  the  increases 
in  the  reduction  plants  from  time  to  time,  it  is  very  convenient 
to  be  able  to  alter  the  speeds  and  lifts  of  the  pumpe  merely 
by  altering  the  sizes  of  the  pulleys. 

The  stamp  mill  is  a  feature  of  all  gold  mines.  The  Cali- 
fornian  type  of  stamp  is  in  universal  use;  it  consists  of  a 
circular  steel  weight,  about  9  in.  diameter,  and  4  ft.  long, 
fixed  at  the  lower  end  of  a.  steel  rod  called  the  "stem."  The 
rod  and  its  stamp  are  lifted  by  means  of  a  cam,  which,  by 
rotating,  engages  on  the  underside  of  a  tappet  on  the  stem, 
lifts  it  for  a  distance  of  about  8  inches,  and  then  allows  the 
whole  to  fall  by  gr.avity  on  to  a  steel  block  at  the  bottom. 
Double-armed  cams  ai'c  employed,  and  the  stamps  are  gener- 
ally set  in  blocks  of  five  or  ten,  and  worked  from  a  common 
cam  shaft,  the  cams  being  arranged  so  that  the  stamps  fall, 
one  after  the  other,  in  a  regular  sequence.  The  ore  is  fe<I 
with  water  under  the  stamps,  which  weigh  from  1,200  to 
2,000  lb.  each. 

Tlie  cam  shafts  of  the  different  stamp  groups  are  driven  by 
belts.  Each  stamp  requires  5  n.p.  on  the  average.  The  whole 
of  the  work  is  done  by  the  motors  in  lifting  the  stamps,  ami 
is  therefore  the  same  whclher  any  rock  is  being  crushed  or 
not. 

The  cams  arc  double  armed,  and  therefore  the  cam  shafts 
revolve  at  only  49  r.p.m.  Tliis  is  a  low  spee<l  and  entails  the 
use  of  a  counter.shaft  to  enable  a  standard  motor  to  be  used. 
The  largest  pulley  which  is  practicable  on  the  cam  shaft  is  of 
7  ft.  2  in.  diamcttu-,  and  even  with  this  the  belt  speed  is  only 
1.100  ft.  per  minute.  Very  wide  belts  have  to  be  used,  with 
a  jockey  pulley  t<>  keep  thorn  light,  owing  to  the  nearly  ver- 
tical drive.  Between  the  motor  and  the  countershaft  a  belt 
speed  of  2.630  ft.  per  minute  is  obtained. 

.Mthough  the  existing  form  of  stamp  niill  in  such  .i  crude 
device  and  has  apparently  so  many  engini'ering  defects,  it 
has  survived  and  will  continue,  because  of  its  extreme  sim- 
plicity and  consequent  reliability. 

The  modern  practice  is  to  crn.sli  to  a  moderate  fineness  only 
in  the  stamp  mill  and  t<">  complete  the  pnx-ess  in  tube  mills. 
By  this  means  the  output  capacity  of  the  plant  is  considerably 
incrca.sed  and  a  much  finer  prcxluct  is  obtained. 

A  tube  mill  takes  a  considerable  amount  of  energy  to  start 
it  rotating,  as  the  whole  of  the  weight  of  the  material  lies  at 
the  bottom.  It  is  also  very  sensitive  to.ovcrl<iailiiig.  and  many 
tube  mill  motors  have  l>eeu  burnt  out  from  (his  cause.  Motors 
of  100  n.p.  have  been  generally  used,  but  these  are  gradually 
being  replaced  by  motors  of  12.5  h.p.  and  V>0  n.r.  for  this 
rea.s<in. 

A  number  of  attempts  have  been  made  to  drive  tube  mills 
by  direct  gearing  from  the  motor  shaft,  but.  .so  far  as  (he 
Rand  is  concerneil,  with  no  great  succ<;rs.  Motors  running  at 
365  R.P.M.  were  used,  wi(h  "Citroen"  single-reduction  gears, 
consisting  of  a  pinion  on  the  motor  shaft  and  a  spur  rim 
bolted  on  the  outside  of  (he  tube  mill  at  one  end.  Ilie  gear 
ratio  was  al)out  13  to  1.  Tlie  end  movements  of  the  tube  mill 
were  sufficient  to  do  away  wi(h  all  the  benefits  of  the  high- 
class  gears,  and  even  with  a  flexible  motor  coupling  caused 
great  gear  wears  and  trouble  at  the  motors. 
The  present  standard  practice  is  to  use  a  motor  running  at 
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585  R.r.M.,  to  belt  this  to  a  pulley  on  a  piuiou  shaft  runuiug 
at  1-iO  R.P.M.,  and  to  use  straight  toothed  gearing  with  a 
ratio  of  about  4.3  to  1.  The  mechanical  efficiency  may  be 
filightly  less,  but  the  commercial  efficiency  is  decidedly  greater. 
Pour  of  the  mines  in  the  group  do  not  obtain  their  supply  of 
cvnupressed  air  from  the  air  mains  of  the  ixjwer  company, 
but  use  electrically-driven  compressors  on  their  own  property. 
The  rope-driven  compressors  are  all  of  the  horizontal  2- 
stage  type,  and  in  each  case  have  been  converted  from  steam 
driving  by  removing  the  steam  pistons  and  replacing  the  fly- 
w;beel  by  a  rope  pulley,  on  to  which  the  motor  drives.  The 
■direct-coupled  compressors  are,  with  one  exception,  of  Messrs. 
Belliss  &  Morcom's  standard  vertical  2-stage  pattern. 

Intercoolers  are  used  between  the  different  stages  of  all  the 
compressors.  The  driwng  is  by  3-phase  constant-si^eed  motors. 
The  Belliss  compressors  were  purchased  under  efficiency 
guarantees,  and  it  is  interesting  to  note  that  their  testing  was 
the  means  of  converting  the  makers  from  their  practice  of 
stating  the  output  on  calculations,  to  the  more  accurate 
method  of  actually  measuring  the  output.  The  difference 
shown  by  the  two  methods,  as  the  result  of  tests,  was  that 
the  measured  efficiencies  were  about  10  per  cent,  below  those 
guaranteed.  The  volume  of  free  air  (at  atmospheric  pressure) 
delivered  by  reciprocating  compressors  is  generally  not  more 
than  88.0  per  cent,  of  the  piston  displacement,  and  is  very 
often  less.  Calculations  from  indicator  cards  generally  show 
from  99  to  95  per  cent. 

The  power  company  bears  the  whole  cost  of  operating  the 
above  compressor  plants,  including  the  electrical  energy,  and 
the  mines  pay  for  the  air  through  meters  in  the  ordinary  way. 
Small  electrically-driven  compressors,  of  capacities  from  3  to 
5  lb.  of  air  per  min.,  are  used  in  conjunction  with  the  brake 
gears  of  the  electric  winders,  as  stand-bys  in  the  event  of 
failure  of  the  power  company's  air  supply.  They  are  hardly 
ever  used. 

Electric  power  is  employed  underground  for  hauling  the 
broken  ore  from  the  stopes  to  the  ore  bins  adjacent  to  the 
.shafts,  both  by  main  and  tail  rope  haulages  and  by  electric 
locomotives.  The  former  are  operated  by  fixed  3-phase  motors 
and  the  latter  from  overhead  wires. 

Main  and  tail  and  continuous  rope  haulages  are  used  on  the 
surface  to  convey  th5,ore  to  the  mills,  the  sands  and  waste  rock 
to  the  dumps,  etc.  Belt  conveyors  are  also  frequently  em- 
ployed. The  application  of  electric  motors  to  these  services 
presents  no  special  features. 

The  only  difficulty  in  using  motors  for  driving  crushers  is 
caused  by  the  great  amount  of  fine  dust  which  always  accom- 
13anies  dry  crushing  operations.  Even  though  the  motors  are 
generally  placed  in  separate  houses,  the  dust  manages  to  find 
its  way  through  the  necessary  belt  and  shaft  openings,  and  in 
time  seriously  choker  the  ventilating  passages  of  the  motors 
and  gets  into  the  bearings. 

The  work  of  the  crushers  is  very  variable  and  intermittent, 
and  the  E.M.S.  loading  of  the  motors  is  very  low.  when  a 
separate  motor  is  used  for  each  crusher.  Notwithstanding 
this,  it  is  better  practice  to  use  a  separate  motor  for  each 
crusher  than  one  larger  motor  for  several  crushers,  as  it  not 
infrequently  happens  that  the  maximum  crusher  loads  occur 
at  the  same  time.  There  are  not  enough  crushers  employed 
at  the  individual  stations  to  give  anything  Like  a  levelling-out 
of  the  load. 

As  a  rule  all  motors  of  50  H.r.  and  below  are  wound 
fov  5-25  volts,  and  all  motors  above.  50  h.p.  for  2,100  volts.  Those 
below  15  H.p.  are  of  the  squirrel-cage  type,  and  those  above  of 
the  slip-ring  type. 

The  small  squiiTel-cage  motors  are  started  by  switching  the 
stator  directly  on  to  the  mains.  In  the  future  it  is  intended 
to  use  motors  with  squirrel-cage  rotors  for  much  larger  sizes, 
and  these,  will  be  started  by  means  of  compensator  trans- 
foimers. 

The  slip-ring  motors  use  a  W'ater  tank  with  three  dipping 
plates  in  the  rotor  circuit  for  starting  |iurposes.  The  stator  is 
switched  directly  on  to  the  mains  with  the  plates  raised,  and 
they  are  then  gradually  lowered  until  they  are  short-circuited 
at  the  tank.  The  rings  are  then  short-circuited  on  the  motor 
and  the  brushes  raised.  The  usual  short-circuiting  arrange- 
ment is  generally  so  defective  that  in  many  cases  it  has  been 
removed,  and  the  motor  run  with  the  brashes  always  down 
on  the  slip-rings. 

In  order  to  avoid  a  high  pressure  across  the  ehp-rings  on 
starting  up,  either  a  small  (high  value)  resistance  is  con- 
nected between  the  dipping  plates,  or  the  level  of  the  hquid 
is  so  an-anged  that  the  tips  of  the  plates  are  always  immersed. 
Maximum-current  and  no-volt,  trip  coils  are  used  on  the  oil 
switches  of  all  slip-ring  motors,  and  of  larger  squirrel-cage 
motors  which  are  st.'irted  by  compensators.  For  small 
squirrel-cage  motors,  which  are  self-starting  when  the  stator 
is  switched  on,  fuses  only  are  used. 

(7(1  ie  continued.') 


Discussion  at  Birmingham. 

ilr.  N.  B.  EosnER  said  the  paper  differed  from  most  others,  in 
that  it  admitted  that  there  had  been  troubles  and  failures  of  the 
plant.  The  author  was  to  be  commended  for  having  made 
these  admissions;  it  was  from  records  of  failure  and  troubles 
exi>erienced  that  frequently  most  was  to  be  learned.  Some 
rather  astonishing  particulars  were  given  of  bad  design  and 
workmanship  in  the  plant  installed.     It  would  be  interesting 


to  know  where  the  plant  was  made  :  he  would  be  surprised  to 
hear  that  it  came  from  this  country.  When  he  was  in  Cape 
Colony  some  years  ago  a  large  proportion  of  the  electrical 
apparatus  was  purchased  from  the  United  States  on  aacount 
of  the  exceedingly  low  freights  by  comparison  with  those 
quoted  for  goods  from  Europe.  As  regarded  British  products, 
he  could  not  agree  with  the  author  that  flimsiness  of  design 
was  the  usual  characteristic  of  three-phase  motor  brush  gear. 
Neither  did  he  believe  that  it  would  be  easy  to  find  British- 
made  motors  in  which  the  stator  frames  became  distorted  ■ 
under  load,  or  in  which  a  C-ft.  rotor  had  a  radial  air  gap  of 
only  1  mm.,  a  more  usual  figure  being  at  least  double  that 
amoimt.  With  regard  to  the  author's  formula  for  minimum 
radial  air-gap,  it  w-ould  appear  that  the  figure  obtained  by 
this  formula  for  the  6  ft.  diameter  rotor  was  cutting  it  rather  * 
fine.  A  rough  appro.\imation  for  the  air  gap,  which  he  had  ' 
found  to  agree  very  closely  with  the  gap  as  measured  on  a 
large  number  of  motors  of  various  makes  and  sizes,  was  to 
take  the  gap  as  being  1/500  of  the  rotor  diameter.  This 
formula  gave  rather  too  large  a  gap  for  motors  having  rotors  \ 
of  such  large  diametere  as  the  one  in  question.  He  would 
ask  the  author  why  the  drills  were  not  electrically  operated, 
as  was  being  done  with  success  in  this  country,  instead  of  by 
compressed  air.  The  efficiency  of  a  compressed-air  system  did 
not  as  a  rule  exceed  30  per  cent.,  whereas  the  efficiency  of  the 
electric  system  might  be  taken  at  80  per  cent.  Assuming  that 
compressed  air  must  be  retained  for  blowing  out  the  workings, 
would  it  not  on  the  whole  be  more  advantageous  to  install 
electrically-driven  compressors  at  each  mine? 

Dr.  0.  C.  Garrard  said  there  was  no  doubt  that  for  large 
power  consumers  the  system  of  having  three  separate  meters 
in  series  was  a  very  good  one.  He  asked  whether  each  was 
provided  with  its  own  current  and  potential  transformers. 
With  regard  to  fig.  5,  it  appeared  to  him  that  this  diagram 
had  a  vei7  serious  fault  in  that  should  the  apparatus  go  wrong 
in  any  way,  warning  was  not  given,  and  an  accident  miglit 
happen.  For  example,  a  break  in  the  battery  connection 
would  prevent  the  warning  hooter  sounding.  Any  such  appara- 
tus should  be  so  constiTJcted  that  in  the  event  of  its  going 
wrong  it  gave  the  danger  signal  and  prevented  an  accident. 
Mr.  Eider  took  up  the  thorny  subject  of  the  alleged  inability 
or  unwillingness  of  manufacturers  to  supply  what  the  cus- 
tomer wanted.  He  trusted  Mr.  Eider  would  not  think  he  was 
referring  to  him  when  he  said  that  in  the  majority  of  cases 
the  manufacturer  knew  veiy  much  better  what  the  customer  • 
should  have  than  the  customer  did  himself.  This  was  only 
to  be  expected,  as  the  manufacturer  devoted  his  life  to  manu- 
facturing, say,  a  particular  article  and  knew  everything  about 
it  from  A  to  Z ;  whereas  probably  the  purchaser  had  a  super- 
ficial acquaintance  with  the  article  in  question.  The  fine  art 
of  salesmanship,  of  com'se,  was  to  conceal  this  fact  and,  while 
letting  the  customer  believe  he  was  getting  what  he  asked  for, 
to  sell  him  what  he  should  have.  In  this  way  future  trouble 
was  avoided  which,  if  it  did  occur,  the  manufacturer  was 
bound  to  get  blamed  for,  whether  it  was  his  fault  or  not.  The 
very  fact  that  the.se  disputes  could  occur  showed  the  great 
need  which  existed  for  an  increased  standardisation  of  elec- 
trical apparatus.  The  state  of  manufacture  of  electrical  oil 
switches  was  at  the  present  time  quite  chaotic.  Mr.  Eider 
apparently  had  sfiecified  a  rating  of  800  amps.  15,000  volts  for 
his  2,(X)0-volt  switches.  This,  however,  was  quite  an  arbitrary 
figure.  The  Yerband  Deutscher  Elektrotechniker  about  a 
year  ago  laid  down  a  rule  that  the  rating  of  an  oil  switch  must 
CGiTespond  to  the  maximum  current  which  it  would  have  to 
break  on  short  circuit  in  the  situation  where  it  was  used.  * 
This  was  undoubtedly  right. 

Mr.  P;  Greenhalgh  asked,  with  reference  to  the  operation 
of  oil-immersed  stator  switches  or  liquid  controllers,  if  the 
plain  butt-contact  switches  which  had  been  used  to  such  a 
large  extent,  had  withstood  arcing  satisfactorily,  and  whether 
they  required  much  more  attention  than  the  open  type  carbon- 
break  switches  illustrated  in  fig.  4.  While  the  liquid  controller 
gave  a  particularly  smooth  acceleration,  serious  objection 
appeared  to  be  taken  to  the  manual  labour  required  to  operate 
it  Had  Mr.  Eider  had  any  exi>erience  with  the  type  of  liquid 
controller  in~  which  the  dippers  were  lowered  into  the  water 
by  a  float  in  a  small  chamber  controlled  by  a  gate  valve,  which 
could  be  adjusted  to  give  an.v=-depth  of  immersion  in  some- 
what the  same  manner  as  that  adopted  in  the  standard  liquid 
winding  controller?  Several  of  these  controllers  were  already 
employed  on  small  mine  hoists  in  this  countiy,  and  they 
would  appear  to  have  lai'gely  overcome  the  objection  referred 
to,  as  the  volume  of  water  to  be  handled  was  much  smaller 
than  in  the  other  case. 

Mr.  J.  M.  Walshb  said  that  in  referring  to  the  tests  of  the 
motor-driven  air  compressors  the  author  gave  figures  showing 
a  discrej>ancy  of  10  per  cent,  between  the  maker's  guarantee 
and  the  results  of  a  test  on  site.  Tlie  larger  part  of  the  differ- 
ence he  considered  to  be  due  to  the  method  of  estimating  the 
output  of  air.  The  efficiency  stated  was  so  much  lower  than 
was  usually  obtained  with  this  class  of  compressor  that  he 
doubted  very  much  whether  the  method  used  was  reliable  on 
those  particular  tests. 

Dr.  M.  L.  Kahn  said  that  in  view  of  the  unique  experience 
of  Mr.  Eider  with  three-phase  induction  motors  used  for  main 
and  tail  haulage  gears,  he  was  particularly  interested  in  his 
remarks  about  this  point.  The  three-phase  winders  were  com- 
pared with  winders  controlled  on  the  Wai-d  Leouai-d  system. 

•  See  Elec.  Eev.  Januan-  2nd  and  16th,  1914.— Eds. 
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'Ihe  liitter  required  for  each  winder  an  induction  motor,  a  direct 
current  generator,  and  a  direct-current  motor.  The  last  two 
machines  introduced  two  large  commutators  into  the  working 
•of  the  system.  The  haulage  gears  as  installed  in  most  mines 
\)A  the  Rand  only  employed  elip-ring-type  induction  motors, 
which  offered  advantages  in  cost  of  installation  and  in  main- 
tenance, and  reduced  the"  poesibility  of  trouble  by  decreasing 
the  number  of  units  required  In  spite  of  this  apparent  sim- 
}ilicity,  Mr.  Rider  seemed  to  favour  the  Ward  Leonard  system, 
apparently  due  to  the  fact  that  in  the  Ward  Leonard  system 
the  whole  speed  contrc>l  was  effected  by  shunt  regulation, 
while  in  the  single-motor  system,  large  weirs  of  liquid  starters 
had  to  be  moved  by  hand. 

Dr.  Kapp  said  a  debt  of  gratitude  was  owed  to  Mr.  Eider 
for  having  given  so  eminently  practical  a  paper;  but  this  feel- 
ing of  satisfaction  was  overshadowed  with  a  feeling  of  un- 
easiness when  they  read  of  the  failures  recorded,  not  unavoid- 
able failures,  but  faUures  due  to  dishonest  work.  That  any 
firm  should  send  out  faulty  work  patched  up  so  as  to  hide  the 
faults  was  bad  enough,  but  that  the  work  should  be  sent 
knowingly  to  a  place  where  the  lives  of  men  depended  on 
honest  work  was  nothing  short  of  scandalous.  The  author 
Lad  not  disclosed  the  makers'  names !   but  he  would  be  glad 


lb.  A  torsional  test  of  8  twists  in  G  in.,  and  a  wrapping 
test  of  six  times  round  its  own  diameter  unwrapped  and  re- 
wrapped. 

For  jointing  up  on  the  site  a  twisted-sleeve  mechanical  joint 
IS  used,  which  is  made  by  passing  the  two  ends  of  the  con- 
ductors in  opposite  directions  through  a  copper  sleeve,  then 
clamping  the  wires  and  sleeve  together  with  two  clamps  and 
rotating  the  clamps  in  opposite  directions  -until  the  joint  is 
made  in  several  complete  twists. 

The  conductors  are  spaced  10  ft.  G  in.  apart,  and  in  the 
case  of  the  intermediate  towers  are  arranged  delta  fashion  on 
either  side  of  the  tower,  suspended  on  6-unit  insulators.  In  the 
case  of  the  anchor  towers  the  conductors  are  arranged  verti- 
cally on  either  side  of  the  tower  and  are  suspended  on  6^unit 
insulators.  For  the  creek-croesing  towers  7-unit  insvdators 
are  used,  the  conductors  being  arranged  vertically  over  one 
another  on  either  side. 

The  suspension  insulators  (fig.  25),  wljich  are  10  in.  in 
diameter,  are  of  two  types,  viz.,  of  the  metal  hooded  type 
with  ball  joints  for  using  vertically  on  intermediate  towers, 
and  of  the  link  tyi>e  for  using  horizontally  on  anchor  towers. 
They  are  made  from  the  best-grade  non-absorbent  porcelain, 
highly  vitreouij,  of  uniform  hard  glaze,   dark  grey  in  colour. 


Fig.  24.— Bojib.w  Hydro-electric  Scheme  :  Sectiox.vl  Elkv.atiox  of  Power  House,  Khopoli. 


if  the  author  in  his  reply  gave  an  assurance  that  these  parti- 
cular examples  of  commercial  dishonesty  did  not  come  out  o'f 
British  workshops.  l"hc  author  stated  that  a  temperature 
rise  of  only  35°  0.  was  allowed,  making  the  absolute  tempera- 
ture, with  an  air  temperature  of  35°  0.,  only  70°.  This  wae 
fionsidi'rably  lower  than  the  Engineering  Standards  Committee 
allowed,  even  for  untreated  cotton  insiuation.  The  air-gap  in 
asynchronous  mot-ors  by  the  author's  formula  was  smaller 
than  generally  allowed.  He  suggeste<l  that  it  would  be  safer 
to  allow  a  larger  air-gap  and  counteract  its  worsening  effect 
on  the  power  factor  by  using  phase  advancers.  -This  w'ould 
also  have  the  incidental  advantage  of  reducing  the  great  varia- 
tion in  voltage  mentioned  in  the  paper. 


THE    BOMBAY   HYDRO-ELECTRIC    SCHEME. 
By  ALFRED  DICKIXSOX,  M.I.E  E. 


(Abstrtid  of  paper  read  before  the  Institution  or  Electrical 
Engineers,  April  29ih,  1915). 

iConiii'iled  from  pagi-  CGI.) 

The  present  installation  covers  two  transmission  circuits  on 
one  line  of  towera.  The  conductors  consist  of  7-strand  hard- 
<lrawu  copper  wire,  the  area  of  each  wire  being  0.095  sq.  in. 

For  the  creek-crossing  spans  a  7-straud  hard-drawn  sihcium 
bronze  conductor  is  used,  having  an  area  of  0.1G9  sq.  in.  The 
mechanical  tests  are  a  breaking  stress  of  14,000  lb.,  an  elonga- 
tion of  U  per  cent,   in  0  iu.  and   au  elastic  limit  of  10,500 


with  luetal  hoods  of  malleable  cast  iron  and  suspension  links 
of  galvanized  mild  steel,  the  threaded  parts  being  sherardized 
and  a  si)ecial  non-hygroscopic  cement  being  used  for  cementing 
up  the  parte.  The  arrangement  for  aftacning  the  suspension 
insulators  consists  of  a  sleeve  in  which  the  conductor  is 
claniixxl,  and  for  the  anchor  insulators  a  gripping  sleeve 
through  which  the  wire  is  passed  and  fastened  with  a  split 
nut,  all  the  parts  being  galvanized. 

Each  unit  with  fittings  iu  place  is  subjected  to  a  mechanical 
test  of  IJ  tons  tensile  stress  for  the  suspension  type,  and  12  tons 
for  the  strain  type,  the  stress  being  applied  for  10  seconds  in 
a  tension  testing  machine.  The  completed  units  are  subjected 
to  an  electrical  dry  test  of  00  kilovolts  for  5  minutes  and  70 
kilovolts  for  one  minute,  the  pr(>ssure  being  obtained  from  a 
transformer  giving  a  50-period  sine-wave  single-phase  supply, 
and  the  insulators  have  to  withstand  such  tests  without  Uash- 
ing  over  or  showing  any  defects. 

The  towers  are  of  Siemens-Martin  steel  and  arc  built  in  two 
sections,  a  superstructure  and  a  base  riveted  to  the  former 
on  site.  Three  tytX!S  arc  used,  viz.,  susiH-nsion,  anchor,  and 
special  towers  at  creek  crossings,  about  500  in  all  being  re- 
quired. I'he  design  of  all  towei-s  is  based  on  a  wind  pressure 
of  25  lb.  per  square  foot,  the  sap  of  the  wires  l>eing  regulated 
to  give  a  factcir  of  safety  of  4  at  this  pressure  and  at  n  tempera- 
ture of  50°  P.  Tlie  suspension  towers  are  designed  to  with- 
stand any  two  conductors  breaking,  and  the  ancjior  towers  to 
withstand  all  the  conductors  breaking  on  one  side.  In  addi- 
tion to  the  stress  due  to  wind,  tiie  anchor  towers  are  designed 
for  a  change  in  direction  of  30°  from  the  straight,  up  to 
an  angle  of  1-50°  between  the  circuits,  in  the  vertical  or  hori- 
zontal direction. 

Fig.  -26  illustrat.es  the  three  types  of  towers  used.  The  ordi- 
narv  towers  are  Cfl  ft.  high  from  the  ground,  and  are  spaced 
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500  ft.  apart.  The  creek-crossing  towers  are  160  ft.  high 
from  the  top  of  the  caissons,  in  order  to  comply  with  the  Gov- 
ernment requirement  that  no  part  of  the  transmission  line 
shall  be  within  80  ft.  of  the  water  at  high  tide,  and  are 
spaced  1,18-5  ft.  apai't.  Each  creek-crossing  tower  is  carried 
on  four  caissons,  consisting  of  cast-iron  cj'linders,  6  ft.  in 
diameter,  filled  with  concrete. 

One  tower  of  each  type  wae  tested  to  destruction  at  the 
)naker's  works.  Such  tower  was  erected  complete  on  the  foun- 
dations, and  was  loaded  gradually  under  the  conditions  for 
which  it  was  designed.  The  external  loading  w-as  applied  by 
steel  hawsers  to  represent  the  stress-diagram  conditions.  Under 
these  t«sts  the  towers  showed  the  required  factor  of  safety  of  4. 
.  The  telephone  equipment  consists  of  two  circuits  of  No.  14 
S.W.G.  copper-clad  wire. having  a  conductivity  of  45  per  cent., 
a  resistance  of  17.38  ohms  per  mile,  a  breaking  stress  of  44 


Fig.  ■2-3.-^Tr.\nsmissiox-line  Insulators. 

tons  per  square  inch,  and  a  weight  of  103  lb.  per  mile.  On  the 
land  portion  of  the  line  the  telephone  circuits  are  arranged 
below  the  power  circuits,  one  on  each  side  of  the  towers,  and 
are  carried  on  transposition  pin-type  insulators,  intermediate 
telephone  poles  being  placed  mid«ay  between  the  towers; 
whilst  where  the  transmission  line  crosses  the  creeks  the  tele- 
phone circuits  are  placed  above  the  power  circuits.  The  instru- 
ments consist  of  water-tight,  high-tension,  terminal  telephones, 
which  are  installed  at  the  power  house,  switch  towers,  and 
receiving  station,  and  are  mounted  on  marble  panels  with  pro- 
tective devices.  A  transformer  is  interposed  between  the 
speaking  and  ringing  appar-atus  and  the  line,  and  hearing 
takes  place  through  a  rubber  tube,  which  provides  for  safety 
in  the  event  of  the  telephone  lines  becoming  crossed  with  the 
power  cii-cuits. 

For  removing  static  distm'bances  in  the  telephone  line  in  the 
event  of  a  fault  on  a  power  circuit,  a  special  type  of  drainage 
coil  is  used.    Portable  telephone  sets  are  also  provided. 

A  guard  wii-e  for  protection  against  lightning  is  arranged 
over  each  ixjwer  circuit,  and  consists  of  a  7-strand  steel  cable, 
0,-295  in.  in  diameter,  0.188  lb.  per  foot  maximum  weight, 
and  6,400  lb.  minimum  breaking  strength  for  the  land  portion 
of  the  line,  and  0.378  in.  in  diameter,  0.309  lb.  per  foot  maxi- 
mum weight,  and  11,000  lb.  minimum  breaking  strength  for 
the  creek  crossings.  These  cables  ai-e  double  galvanized  and 
are  boiled  in  Unseed  oil. 

The  equipment  at  the  change-over  stations  in  the  line  con- 
sists of  four  triple-pole,  single-throw,  100,000-volt,  bolt-type, 
out-of-door,  disconnecting,  air-break  switches,  which  "  are^ 
mounted  on  7-unit  insulators  fixed  on  wooden  supports  on  the 
towers  and  are  operated  by  rods  from  the  ground  through 
bevel  gears  and  rack. 

Each  of  the  present  circuits  will  transmit  a  load  of  15,000 
Kw.  at  0.8  iKiwer  factor  with  a  regulation  of  11  per  cent, 
and  a  line  efficiency  of  93  per  cent.,  and  a  load  of  20,000 
KW.  with  a  regulation  of  14  per  cent,  and  a  line  efficiency  of 
91.5  per  cent. 

The  receiving  station  is  situated  at  Parel  on  the  Island  of 
Bombay.  It  has  been  designed  for  an  ultimate  plant  capacity 
of  74,880  K.v..\.  in  eight  3-phase  step-down  transformer  bank's 
of  9,.360  K.v.A.  each,  and  four  incoming  hnes  with  the  necessary 
switchgear  and  station  auxiliary  apparatus,  of  which  five  com- 
plete units  and  two  incoming  lines  are  now  being  installed. 

The  buUding  is  capable  of  extension  as  required,  and  the 
arrangement  of  the  inlet  tower,  transformer  compartments,  and 
high-tension  switchgear  is  the  same  as  for  the  power  house. 

Each  step-down  transformer  bank  consists  of  three  General 
Electric  oil-immersed,  water-cooled,  single-phase  transfonners, 
delta-delta  connected.  These  lower  the  pressure  from  85,800 
to  6,600  volts,  50  periods;  the  guarantees  ar-e  practically  the 
same  as  for  the  step-up  transforrderE,  the  latter  being  of  the 
same'  design,  dimensions,  and  weights. 

For  the  water-supply  service  to  the  transformers  a  system  of 
cooling    towers  with   water  pumps,   hot  and   cold  w'ell,   and 


piping  is  installed.  These  are  duplicate  towers,  each  capable 
of  cooling  18,(XH)  gallons  of  water  per  hour  from  an  inlet  tem- 
perature of  107°  F.  to  an  outlet  temi)erature  of  87'  F.  with  ar 
wet-bulb  temperature  of  80°  P.  They  are  built  of  teak  frames 
and  posts,  with  bars  and  laths  of  jungle  wood,  and  are  treated' 
with  preservative  compound. 

There  are  three  pump  sets,  each  consisting  of  a  self-regu- 
lating low-lift  centrifugal  pump,  direct-coupled  to  an  8-h.p. 
■220-volt  -50-period  1,450-r.p.m.  3-phase  induction  motor,  and' 
having  a  capacity  of  20,000  gallons  per  hour  against  a  total 
head  of  45  ft.  One  pump  circulates  the  w-ater  to  the  trans- 
formers from  the  cold  well,  which  is  situated  beneath  the  tower,, 
and  another  pump  lifts  the  water  from  the  hot  well  to  the  top 
of  the  tow-er,  the  third  set  being  a  spare. 

The  full-load  requirements  with  fi\e  banks  of  transformers 
in  circuit  are  18,000  gallons  per  hour. 

For  improving  the  power  factor  and  regulation  of  the  system, 
duphcate  synchronous-condenser  sets  are  provided,  each  con- 
sisting of  a  6,600-volt,  50-cycle,  -500  r.p.m.,  3-phase  synchronous 
motor  with  a  125-volt  exciter  on  the  overhung  part  of  the  shaft. 

The  motors  are  rated  at  3,000  k.v.a.  full-load  input  with  a 
temperature  rise  of  60°  F.  for  the  armature,  and  80°  P.  for 
the  field,  the  atmospheric  temperature  being  taken  at  110°  P., 
and  the  motors  are  capable  of  running  at  20  per  cent,  overload 
for  10  hours  without  injury.  The  exciters  are  interpole,  shunt- 
wound  machines,  rated  at  25  kw.  each. 

The  igotors  are  started  up  direct  from  the  6,600-volt  bus- 
bar's through  compensators,  the  starting  current  not  exceeding 
full-load  current;  and  the  total  running  losses,  including  the 
power  taken  by  the  exciters,  do  not  exceed  153  kw.  at  full  load 
and  167  kw.  at  20  per  cent,  overload. 

The  switchgear  equipment  consists  of  remote-control  elec- 
trically-operatJed  oil  switches  and  other  apparatus,  which  are 
operated  from  a  benchboard,  together  with  an  auxihary  board 
for  the  station  power  and  lighting  circuits. 

The  equipment  on  the  high-tension  side  is  similar  to  the 
power-house  equipment,  except  that  the  oil  switches  between 
the  bus-bars  and  the  transformer  banks  are  automatically 
protected  by  the  same  relays  as  the  low-tension  oil  switches. 

The  equipment  on  the  low-tension  side  of  the  banks  consists 
of  ti-iple-pole,  motor-operated,  automatic  oU-switches  in  cell 
compartments,  and  cun'ent  transformers  and  disconnecting 
sW'itches,  with  similar  equipments  in  the  feeder  circuits.     In 

Intermediate  Tower. 


Creek-crossing  Tower.  Anchor  Tower. 

Pig.  26.— Transmission  Line  Towers. 

the  former  case  the  oil  switches  are  provided  with  inverse  time- 
limit,  overload,  secondary  relays  for  automatic  protection,  and 
in  the  latter  case  with  instantaneous,  overload,  secondary 
relays. 

The  low-tension  6,6(i0-volt  bus-bar  system  consists  of  copper 
bar,  carried  on  insulators,  in  concrete  compartments,  eec- 
tionalised  by  means  of  disconnecting  switches,  whilst  an 
au"xiliary  bus-bar  is  provided  for  the  synchronous  condensers 
and  the  station  transformer.     The  plant  is  connected  up  oa 
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Jiu-  li>\\-tLUbion  side  by  varnished  cambric-in-sulated,  fireproof- 
tieatoil  cable. 

Each  phase  of  the  motor-operated  oil  switches  is  .contained 
in  wparate  oil  vessels,  which  can  be  readily  removed  from 
ihe  cells. 

llie  station  transformer  bank  is  connected  to  the  6,600-volt 
iuis-bar  through  a  triple-ix)le,  motor-operated  oil  switch  wdth 
series,  instantaneous,  overload  relays  and  disconnecting 
switches. 

The  control  system  is  operated  at  220  volts  from  a  60-ampere 
S-hour  battery,  or  from  the  IS  kw.  charging  set  which  also 
operates  the  series  motors  of  the  motor-operated  oil  switches. 

Dividing  boxes  on  the  wall  of  the  6,C00-volt  bus-bar  room 
connect  the  varnished  cambric,  single-conductor  feeder  cables 
to  the  annoured  three-core  cables  which  are  run  out  of  the 
building  in  an  alley  way  to  a  cable  chamber,  where  they  are 
<x)nnecte<l  to  the  feeder  distribution-system. 

The  feeder  distribution-system  from  the  receiving  station  to 
4he  mills  is  designed  for  a  6,6(J0-volt  5C>-period  3-phase  supply 
with  an  unearthed  neutral.  The  cables  are  of  the  3-core 
paper-in.sulated,  lead-covered  type,  in  standard  sizes  (viz.,  0.1, 
•O.lo,  and  0.2  sq.  in.  section)  and  are  laid  on  the  solid  system  in 
bitumen  in  earthenware  troughing  in  trenches  18  in.  deep 
Ijelow  the  footway  and  24  to  30  in.  below  the  surface  in  side 
and  main  streets  They  are  designed  for  continuous  operation 
:jit  a  current  density  of  1,050  amperes  per  square  inch  for  the 
"0.2  sq.  in.  size,  1,240  amperes  per  square  inch  for  the  0.15 
sq.  in.  size,  and  1,560  amperes  per  square  inch  for  the  0.1 
sq.  in.  size,  with  a  reduction  of  5  per  cent,  in  the  carrying 
■capacity  when  two,  and  15  per  cent,  when  four  cables  are 
laid  side  by  side.  The  mills  are  arranged  in  groups,  each 
•group  having  a  feeder  to  each  mill,  with  an  emergency  ring- 
feeder  connecting  up  all  the  mills  of  the  group. 

The  problen  presented  by  the  Bombay  Mills  was  the  con- 
version of  mechanical  to  electrical  drive  utilising  the  present 
■shafting,  the  change  being  effected  with  as  little  interference 
as  ixissible  with  the  production  of  the  mills.  The  problem 
was  thoroughly  investigated,  and  after  due  consideration  group 
driving  with  direct-coupled  motors  was  adopted  as  being  best 
•suited  to  the  requirements. 

Standard  .speeds  of  265,  290,  and  .305  r.p.m.  were  adopted. 

The  motors  are  of  the  slip-ring  induction  type,  wound  for 
2,(KXI  volts  3-pha.se  50-periods  and  provided  with  brush-hfting 
and  short-circuiting  gear,  and  are  in  standard  sizes  ranging 
from  -30  to  500  h.p.  They  are  designe<]  for  full-load  rating  with 
a  temperature  rise  of  70°  P.  above  air  at  100°  P.,  and  for  50 
pev  cent,  overload  for  half-an-hour  without  undue  heating. 
The  full-load  efficiencies  range  from  87  to  92.5  per  cent.,  and 
"the  full-load  power  factors  from  0.74  to  0.84. 

The  starting  switches  are  of  the  liquid  type,  the  electrodes 
1:)eing  operated  through  slow-motion  gear  and  the  motors  being 
■designed  to  start  up  against  the  full-load  torque  with  a  start 
ing  current  not  exceeding  the  full-load  current. _  In  the  case 
■cf  callender  machines  special  starters  are  required  in  order 
to  meet  the  conditions  of  the  service. 

The  mill  transformers  are  of  the  3-phase  €;600/2,200-volt 
50-period  oil-insulated,  air-cooled,  core  tyjie,  are  star-connected 
on  both  sides,  and  are  provided  with  an  earthing  device.  They 
are  supplied  in  four  sizes,  viz.,  5(X>,  600.  700.  and  900  k.v..a., 
fiom  which  the  power  requirements  of  each  mill  are  met. 
Tbev  are  designed  for  full-load  rating  at  0.8  power  factor  with 
a  temperature  rise  of  70°  F.  above  air  at  100°  P.,  and  for  50 
per  cent,  overload  for  half-an-hour  w-ithout  injur}',  and  they 
Trave  at  full  load  a  power  factor  of  0.8,  an  efficiency  of  98  per 
cent.,  and  a  regulation  at  0.8  power  factor  of  2.5  per  cent. 

The  mill-lighting  transformers  are  0,600/240-120-volt  50- 
period  single-pha.se,  of  the  -same  type  as  the  power  trans- 
Tormers.  and  are  in  10,  20,  30,  40,  and  50-k.v.a.  sizes,  being 
designed  for  the  same  temperature  rating.  They  have  full- 
load  efficiencies  ranging  from  96  to  97.65  per  cent,  and  a 
regulation  ranging  from  1.95  to  1.2  per  cent,  at  unity  power 
factor. 

.\  sub-station  is  provided  at  each  mill  for  the  transfonriers 
and  switchgear,  the  feeders  being  connected  up  to  the  high- 
tension  bus-bars  through  trifurcating  boxes,  .smgle-conductor 
cables,  a  triple-p<jle  oil  emergency  switch,  and  disconnecting 
links.  The  high-tension  sides  of  the  transformer  circuits  are 
connected  to  the  bus-bars  through  similar  disconnecting  links, 
■and  the  low-tension  sides  to  the  low-tension  b\is-bars  through 
disconnecting  links.  The  motor  circuits  are  run  from  the  low- 
tension  bus-bars  as  3-core  paper-insulated,  lead-covered  and 
arrjinured  cables  to  the  switch  pillars,  and  single-conductor 
•cables  of  a  similar  tyi>e  are  run  from  the  pillars  to  the  motors. 

The  pillars  are  of  the  ironclad  type  with  an  interlocking 
design,  and  are  fitted  with  a  triple-pole,  automatic  oil-switch 
provided  with  an  overload  and  niwoltage  release,  an  ammeter, 
and  an  isolating  plug  box.  The  operating  lever  has  to  be  in 
(ho  "off"  position  In-fore  the  switch  can  be  opened  for  over- 
"IlhuI.   thus  preventing  accidental  contact. 

The  whole  of  the  electrical  equipment  was  subjected  to 
insulation  tests  at  the  maker's  works  at  a  pressure  three  times 
in  excess  of  the  -working  pressure.  _  .  . 

The  present  electrification  contract  covers  30  mills,  requrnng 
•03  transfonncrs  aggregating  39,500  k.v.a.  and  199  motors 
aggregating  37,525  ir.P.,  the  power  requirements  of  individual 
mills  ranging  from  three  motors  aggregating  325  u.H.r.  to  19 
motors  totiilling  2,^)0O  B.H.P. 

\\\  the  mill  engines  were  indicated  for  maximum  and  aver- 
■age  iiidicated  horse-iiower  and  tachograph  tests  weie  made  of 
the  loads  on  the  shafts,  the  steam-driven  rope  drivers  being 
replace  bv  dinvlH-oupled  motors  wliii'h  are  installed  in  most 


instances  in  the  rope  races,  on  stagings  built  up  of  roUed-steel 
joists,  the  motor  feet  being  fastened  to  the  steelwork  by  means 
of  foundation  bolts. 

In  certain  cases  the  motors  are  placed  on  steel-tower  struc- 
tures out.side  the  buildings  and  ai-e  roofed  in. 

The  terms  of  the  agreement  between  the  company  and  the 
mill-owners  cover  the  supply  of  energy  for  power  purposes  in 
Bombay  at  0.65  anna  per  unit  in  the  "case  of  mills  -where  the 
company  supply  the  complete  equipment,  and  at  0.5  anna  per 
unit  in  the  ca,se  of  mills  which  provide  their  own  motor  equip- 
ment, the  company  providing  and  maintaining  the  mill  trans- 
formers. Energy  for  lighting  is  supplied  at  1.25  annas  per 
unit.    The  agreement  is  for  a  period  of  ten  years. 

The  principal  contractors  for  the  work  here  described  are 
as  follows  :  — 

Hydraulic  works,  Pauling  &  Co.,  Ltd. 

Pipe  hne  and  headgear,  Escher,  Wyss  &  Co. 

Power-house  and  receiving-station  tran.?formers  and  switch- 
gear.  General  Electric  Co.,  Kew  York. 

Tui'bines  and  generators,  Siemens  Bros.  Dynamo  Works,  Ltd. 

Transmission  towers  and  insulators,  Bullers,  Ltd. 

Mill  equipments.  British  Westinghouse  Electric  and  Manu- 
facturing Co..  Ltd. 

Street  distribution  svstem,  Callender's  Cable  &  Construction 
Co..  Ltd. 

The  following  are  the  principal  members  of  the  engineering 
staff  :  — 

Engineer  in  charge  of  hydraulic  section,  E.  B.  Joyner,  CLE. 

Resident  engineer  on  hydraulic  works,  B.  D.  Richards. 

Resident  electrical  engineer  and  general  representative  in 
India,  H.  P.  Gibbs. 

Chief  of  electrical  staff,  E.  S.  W.  Moore. 

Consulting  engineer,  Alfred  Dickinson. 


Discussion  at  Makchester. 

Mr.  J.  S.  Peck  said  the  paper  dealt  with  one  of  the  largest 
undertakings  in  the  world,  and  in  ^^ew  of  the  enormous 
expenditure  involved  in  preparing  dams  and  making  the 
surrounding  country  sufficiently  tight  to  hold  the  water,  none  v 
but  the  most  daring  financiers  and  engineers  would  have  made 
the  attempt.  The  transmission  voltage,  i.e.,  100,000  volts, 
appeared  very  high  for  such  a  comparatively  short  length  of 
line.  Regarding  the  regulation  of  the  generators,  22  per  cent, 
at  0.8  power  factor  seemed  rather  low  seeing  that  automatic 
regulators  were  used;  30  i)er  cent,  would  appear  more  satis- 
factory. The  coohng  water  was  taken  from  the  main  pipe 
line,  and  it  would  seem  more  economical  in  view  of  the 
power  value  of  such  water  to  install  a  small  pump  to  circulate 
the  cooling  water  at  lower  pressure.  The  transformers  were 
connected  delta  to  delta,  whereas  the  usual  practice  was  delta 
to  star;  the  latter  arrangement  gave  a  safer  construction  and 
Ijermitted  the  neutral  point  to  be  earthed  if  desii-ed. 

Mr.  S.  L.  Pe.abce  referred  to  the  very  striking  fact  that  the 
whole  of  the  -nater  was  collected  during  the  monsoon  period ; 
whilst  the  monsoon  season  occurred  with  appalhng  regularity, 
the  amount  of  water  could  not  be  ensured,  and  it  might 
appear,  possible  for  an  exceptionally  dry  season  to  produce  a 
shortage.  Much  value  would  have  been  attached  to  figures 
giving  the  cost  of  the  hydraulic  works  and  generator  end.  A 
Canadian  engineer  had  remarked  that  whilst  people  thought 
ixiwer  would  cost  next  to  nothing  if  derived  through  the 
agcncv  of  a  hvdro-eloctric  company,  the  Britishers  with  large 
steam"  turbines  wore  far  ahead.  The  remark  supported  the 
view  that  large  hydro-electric  schemes  could  not  compete 
with  the  large  steam  turbines  in  this  countrj'  as  regards  turn- 
ing out  power  cheaply.  The  transfer  bus-bar,  whilst  usual 
at  the  present  dav,  could  be  dispensetl  with  by  treating  the 
step-up  transformer  and  generator  as  one  unit;  the  scheme 
would  be  cheaper,  less  complicat<?d,  and  on  the  whole  more 
reliable,  and  it  was  probable  that  the  future  development  of 
large  hi"h-tension  schemes  would  be  along  those  lines.  It 
secn-ied  most  striking  that  whilst  energy  was  sold  at  0.5  anna 
to  the  customers'  own  motor  equipment,  the  additional  price 
in  the  case  of  equipment  supp!ie<l  by  the  companv  was  only 
(105  anna-  calculations  showed  that  the  figure  of  0.05  was 
little  more  than  half  what  it  .should  be  if  the  cost  of  the  mill 
equipment  had  to  be  written  down  in  ten  years.        _ 

Mr  Bristow  stated  that  during  (he  three  months  monsoon 
season  the  rainfall  in  (ho  district,  which  was  -10  miles  from  the 
coast  was  between  2-t  and  30  ft.  Tlie  monsoon  season  up 
count'n-  failed  much  more  frequently  than  near  the  coast  but 
it  was"  ix)ssible  even  where  this  scheme  was  situated  that  a 
total  failure  might  occur  one  year  and  be  followed  by  a  partial 
f'lilure  in  the  succeeding  vear.  The  monsoon  varied  some- 
times to  the  extent  of  50  or  GO  per  cent,  in  consecutive  years, 
but  when  the  scheme  was  laid  out  allowance  was  made  for  a 
complete  failure  eucceeded  by  a  partial  failure  There  was 
great  diffidence  with  regard  to  the  scheme  at  the  commence- 
ment owing  to  the  variable  mons.x)n  conditions,  fissures  m 
the  rocks  and  lack  of  electrical  knowledge  amongst  p<v^ple 
who  were  expected  to  be  chief  customers.  The  chief  thing 
which  popularised  the  scheme  was  lotting  the  mils  have 
motors  with  the  current,  l^oughly  there  wore  30  ""I's  ^'P; 
iilied  and  in  practically  every  case  it  meant  scrapping  the 
S  steam  plant.  It  Was  very  doubt  ul  whether  any  one  of 
the  mills  would  have  done  this  and  bud  out  fresh  capital  for 
new  motor  equipment  Ilio  price  0.55  anna  was  fixed  for 
current   and  motor  equipment,  and  when  B.me  enterprising 
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mill  owner  came  along  and  asked  -nhat  reduction  would  be 
allowed  if  he  supplied  his  own  motor  equipment,  the  company 
lixed  .05  anna.  .Motor  equipment  salesmen  were  soon  on  the 
spot  to  convince  native  proprietors  that  a  saving  could  be 
effected  by  putting  in  their  own  motors  and  buying  energy 
at  .5  anna. 

Dr.  BowsuN  eaid  that  a  case  had  occurred  in  Yorkshire 
where  a  dam  which  covered  about  an  acre  and  was  absolutely 
free  from  leakage  showed  a  difference  of  level  of  4  in.  during 
one  week-end  due  entirely  to  evajwratiou. 

Mr.  Fexnell  said  that  in  an  installation  of  this  kind  the 
greater  part  of  the  charge  for  energy  would  represent  standing 
charge,  and  it  was  of  interest  to  know  whether  the  promoters 
had  considered  the  question  of  charging  on  the  Hopkinsou 
basis,  having  a  fixed  amount  per  H.r.  to  cover  standing  charges 
plus  a  small  covering  charge  to  cover  running  expenses. 
iPeriods  of  bad  trade  were  sure  to  arise  when  the  financial 
position  of  the  scheme  might  be  jeopardised. 

Mr.  Moore,- in  reply  to  Mr.  Peck,  said  that  the  2'3  per  cent, 
regulation  at  0.8  power  factor  had  been  adopted  as  a  middle 
course  in  the  calculations,  and  so  far  there  had  been  no  reason 
to  regret  the  decision.  Concerning  the  present  state  of  the 
scheme,  one  of  the  pipe  lines  was  through  and  working  one 
or  two  turbines;  operation  commenced  during  the  past 
month,  so  that  it  was  too  soon  to  give  operating  experi- 
ences, although  it  might  be  said  that  in  starting  up  the 
100,000-volt  plant  nothing  abnormal  had  occurred.  Eegarding 
the  question  of  regulation,  experience  was  somewhat  limited 
and  complexity  was  introduced  by  the  number  of  banks  of 
transformers  in  circuit.  Ultimately  it  was  decided  to  regulate 
up  to  the  high-tension  bus-bars  automatically,  using  a  Tirrill 
regulator  for  the  purpose.  A  stand-by  was  considered  desir- 
able, and  for  that  reason  the  Tirrill  was  placed  on  one  side  of 
the  system  and  a  Brown-Boveri  regulator  on  the  other  side; 
the  two  were  not  operated  together.  The  ventilation  of  the 
large  fly-wheel  generators  presented  a  problem  which  was 
ultimately  solved  by  putting  in  a  large  air  duct  from  end  to 
end  of  the  building,'  with  inlet  and  outlet  towers  well  remote 
from  each  other.  Automatic  gates  were  used,  controlled 
simultaneously  with  the  generator  field,  so  that  when  the  field 
■nas  excite<l  the  air  was  passing  and  vice  versa.  The  question 
of  cooling  water  from  the  pipe  line  was  very  carefully  con- 
sidered, having  in  view  the  economy  of  using  a  motor  pump, 
but  it  was  decided  to  staii.  with  a  static  supply  from  a  ball 
valve  tank.  The  oil  was  passed  through  coils,  and  water  was 
also  circulated  from  tanks  through  the  bearings.  The  delta 
connection  of  the  transformers  was  also  decided  after  lengthy 
consideration.  Eegarding  the  question  of  rainfall  raised  by  Mr. 
Pearce,  the  scheme  was  based  upon  charts  and  data  carefully 
accumulated  for  many  years.  It  was  interesting  to  note  that 
the  large  area  of  water  had  the  effect  of  increasing  the  rain- 
fall over  the  catchment  area.  The  elimination  of  the  transfer 
bus-bars  was  very  attractive  and  simple  if  it  could  always  be 
carried  out,  but  in  this  particular  case  it  was  desirable  to 
have  means  of  tiansferring  transformers  rapidly.  Standardisa- 
tion of  the  methods  adopted  had  show-n  0.05  anna  to  be 
exceedingly  reasonable  for  the  costs  of  a  mill  installation.  The 
effect  of  evaporation  had  been  allowed  for,  and  although  figures 
were  not  accessible,  the  allowance  was  enormous.  The  govern- 
ing of  the  turbines  by  deflecting  nozzles  had  proved  successful 
ISO  far.  The  installation  w-as  not  sufficiently  advanced  to 
ix^rmit  the  allocation  of  the  charge  for  energy  between  capital 
and  running  expenses.  The  twisted  sleeve  joint  had  proved 
veiy  satisfactoi-)',  both  mechanically  and  electrically:  Even  if 
the  resistance  were  twice  that  of  an  equivalent  length  of 
conductor,  the  effect  would  be  immaterial.  Eegarding  the 
suggestion  of  a  fixed  charjge  per  h.p.  to  provide  for  a  slack 
season,  the  Indian  financiers  had  certainly  protected  them- 
selves from  anv  failure  from  that  .source. 


COAL    SUPPLY    CONFERENCE. 


On  Thursday  afternoon,  last  week,  a  crowded  meeting  of  repre- 
.sectatives  of  the  gas  and  electrical  supply  industries  was  held 
at  the  Institution  of  Electrical  Engineers,  in  response  to  an 
invitation  issued  by  Sir  John  Snell,  to  attend  a  national  con- 
ference to  discuss  the  shortage  of  coal  supply  and  "for  the 
purpose  of  considering  the  best  course  to  adopt  for  bringing 
the  far-reaching  issues  involved  under  the  attention  of  the 
Government,  with  a  view  to  some  immediate  measures  of 
relief  being  obtained." 

Sir  CoEBET  \YooDALL,  who  occupied  the  chair,  drew  atten- 
tion to  the  extreme  importance  of  adequate  coal  supplies  to 
lioth  the  gas  and  electrical  supply  industries;  he  emphasised 
the  obligations  of  suppliers  of  these  commodities  which  justified 
then-  demands,  and  answered  those  who  hinted  that  they  were 
wanting  in  patriotism  in  bringing  them  forward. 

In  Germany  the  use  of  coal  for  gas  making  was  being 
encouraged  in  view  of  the  valuable  by-products  obtained. 

The  present  position  was  brought  about  in  the  early  days 
of  the  war  by  the  commandeering  of  a  large  proportion  of  the 
.shipping,  which  resulted  in  freight  charges  being  increased  for 
the  remainder,  and  railway  congestion  added  to  the  trouble. 
Xow,  owing  to  enlistment  of  colliers,  the  supply  of  coal  was 


apparently  less  than   the   demand,   and  the   highest  possible 
prices  were  being  asked  for  the  output. 

He  thought  it  should  be  possible  to  prevent  the  exportatiork 
of  coal  so  long  as  it  was  needed  at  home. 

Sir  John  Snell  (President,  I.E.E.)  expressed  the  willingness, 
of  the  Council  of  the  Institution  to  help  matters  forward,  pro- 
vided Government  action  was  not  hindered  in  any  way;  he 
took  it  that  they  wanted  to  improve  the  output  of  coal- and 
transport  facilities. 

Aid.  Kay  (Manchester)  said  one  could  not  control  a  large 
undertaking  such  as  theirs  without  experiencing  great  alarm 
at  the  situation.  The  Manchester  gas  undertaking  was  in  a 
worse  position  to-tlay  than  during  the  coal  strike,  and  in  his 
opinion  ther^e  was  no  need  for  it.  He  moved  a  resolution 
in  view  of  the  vital  necessity  of  gas  and  electricity  for  hght- 
ing,  cooking,  and  for  manufacturing  purposes '  generally  :. 
{\)  "That  this  meeting  congratulates  the  Government  on 
having  appointed  a  committee  to  deal  with  the  exportation 
of  coal,  and  hopes  that  this  may  be  effective  in  limiting 
exports,  but  views  with  the  deeisest  concern  the  depleted  stocks 
of  coal  and  the  difficulty,  under  present  conditions,  of  renew- 
ing them  for  present  and  future  requirements,  and  urges  the 
Government  to  take  further  and  immediate  steps  (a)  to  increase 
the  output  of  coal  from  the  pits,  (6)  to  give  greater  facilities 
for  the  transport  of  coal  by  rail,  and  (c)  to  have  regard,  in 
requisitioning  steam  colliers,  to  the  requirements  of  public 
utility  undertakings  which  depend  for  their  supplies  on  sea- 
borne coal." 

Unless  there  was  some  improvement,  they  could  not  hope 
to  meet  the  normal  winter  demand,  and  he  was  afraid  the 
Government  did  not  recognise  the  position.  Time  was  of  the 
greatest  moment,  and  even  more  important  than  money. 

Mr.  Prank  Bailey  (London),  in  seconding  the  resolution, 
said  a  Parliamentary  Committee  had  inquired  into  the  ques- 
tion of  house  coal  supply  and  found  the  position  serious,  but 
he  denied  the  necessity  for  every  man  to  hoard  up  his  little 
stwk  of  coal  when  there  were  public  utilities  ready  to  supply 
his  light,  heat,  and  power  requirements  more  efficiently.  He 
urged  that  the  requirements  of  gas  and  electric  concerns 
.should  come  first.  He  paid  a  tribute  to  the  work  being  done 
by  the  gas  undertakings,  \\'ho  used  the  greater  quantity  of 
coal  but  had  a  valuable  by-product  in  coke.  He  considered 
that  those  who  sold  coal  in  London  had  not  taken  undue 
advantage  of  the  situation;  in  some" cases  he  thought  they 
had  lost  money. 

Mr.  John  Bond  (President,  Inst.  G.E.),  in  supporting  the 
resolution,  said  his  council  had  approached  the  Government  on 
the  question,  and  now  the  Board  of  Trade  was  taking  action 
to  prevent  exportation. 

Mr.  R.  A.  Chattock  (representing  the  I.M.E.A.)  said  their* 
position  was  that  some  hundreds  of  electricity  undertakings, 
were  supplying  works  engaged  on  Government  oontracte. 
Last  year  they  burnt  some  two  million  tons  of  coal,  but  the 
stocks  were  now  reduced  to  25  per  cent,  of  their  amount  before 
the  war.  He  was  glad  to  see  that  the  Government  was  help- 
ing some  undertakings,  but  the  price  was  some  50  per  cent, 
higher  than- before  the  war.  Lighting  supply  represented  only 
a  tithe  of  thek  output,  and  the  power  was  almost  all  used  in 
Government  work.  He  urged  that  they  must  have  adequate 
coal  supplies  at  a  reasonable  price. 

Mr.  Reginald  Neville,  M.P.,  suggested  that  the  desired 
result  might  be  obtained  by  impressing  on  the  consuming^ 
public  the  necessity  of  curtailing  the  use  of  gas  and  electricity. 

Prof.  Sir  Alex.  Kennedy  expressed  sympathy  with  the  reso- 
lution, agreeing  that  the  London  coal  men  were  not  making 
extra  profit  at  the  present  time ;  other  speakers  suggested 
that  this  was  really  a  consumers'  question,  and  would 
lie  settle<l  if  the  Government  found  the  voters  in  opposition ; 
that  the  definite  idea  in  the  resolution  was  the  restriction  of 
export  of  coal,  and  a  strong  point  should  be  made  of  the 
dependence  of  the  work  of  the  country  on  electricity  and  gas ; 
that  the  root  of  the  question  was  the  output  of  the  coal 
workers,  which  could  be  increased  if  the  Government,  which 
had  power  to  do  it,  suspended  Clause  4  of  the  Coal  Mine 
Regulations  Act,  1908,  which  prescribed  the  working  hours; 
also  that  in  some  districts  the  output  of  coal  had  actually 
increased  as  compared  with  last  year. 

In  the  end  the  resolution  was  adopted  practically  unani- 
mously. 

Aid.  Phillips  (Salford),  while  agi'eeing  with  the  first  resolu- 
tion, thought  it  did  not  go  far  enough,  as  it  left  out  the 
important  question  of  price.    He  therefore  moved  : — 

(■2)  "That  the  Government  be  asked  to  take  such  steps  as 
uiay  be  necessary  to  reduce  the  price  of  coals  to  reasonable 
limits." 

The  Board  of  Trade  Committee  had  admitted  that  prices 
had  risen  out  of  all  proportion  to  the  situation,  and  had  hinted" 
at  the  possible  necessity  of  the  Government  taking  over  the 
supply  of  coal. 

This  resolution  was  seconded  by  Aid.  Hall  (Workington),, 
who  considered  that  there  was  strong  re.ason  to  ask  for  Govern- 
ment inquiry  into  the  methods  of  selling  coal  in  view  of  the 
part  taken  by  coal  associations  in  fixing  prices. 

Mr.  John  Christie  (Brighton)  urged  that  the  Chancellor 
of  the  Exchequer  should  surcharge  ship-owners  so  as  to  limit 
their  profits  to  15  v>er  cent. ;  in  their  case  coal  freights  by  sea 
were  costing  f  15,000  a  year  for  service's  worth  about  ^£5,000. 

The  resolution  was  also  discussed  by  other  speakers,  one  of 
whom  pointed  out  that  the  resolution  left  the  price  quite  in 
doubt,  and  to  remedy  that  proposed   an  amendment,   whicb 
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was    k'st,    the  original   resolution  being   earned   by    a   large 
majority. 

The  Chairman  then  moved  the  third  resolution,  which  was 
-iOLVudeil  by  Sir  John  Sxell.  and  was  as  follows  :  — 

(•'!)  "That  a  representative  deputation  of  the  gas  and  elec- 
tricity industries  be  now  appointed  to  present  our  case  to  the 
members  of  Parliament  and  to  take  such  further  action  as 
may  be  found  advisable. 

That  a  conference  with  members  of  Parliament  be  held  in 
Ivondon  to  seek  their  aid  in  urging  upon  the  Government 
immediate  action  to  give  effect  to  the  above  recommendations. 

That  each  authority  represented  pledges  itself  to  take  steps 
to  secure  the  presence  of  their  member  or  members  of  Parlia- 
ment at  the  proposed  conference." 

The  composition  of  the  deputation,  which  was  approved  by 
the  meeting,  is  as  follows  ; — Sir  Eyland  .\dkins,  M.P.,  director. 
Heme  Bay  Gas  &  Electricity  Co. ;  Mr.  Edward  Allen,  engineer, 
Liverpool  Gas  Co. ;  Mr.  F.  Bailey,  joint  managing  director. 
City  of  London  E.L.  Co.;  Mr.  J.  Ferguson  Bell,  manager, 
Derby  Gas  L.  &  Coke  Co. ;  Sir  Joseph  Bellamy,  chairman, 
Plymouth  and  Stonehouse  Gas  L.  &  Coke  Co. ;  Mr.  John 
Bond,  president,  Inst.  Gas  Engineers;  Mr.  W.  G.  Bradshaw, 
chairman,  Commercial  Gas  Co.,  L<ind. :  Dr.  Charles  Carpenter, 
chaii-man.  South  Met.  Gas  Co.;  Mr.  \V.  A.  Chamen,  engineer, 
South  Wales  E.P.D.  Co. ;  Mr.  R.  A.  Chattock,  acting  presi- 
dent, LM.E.A. ;  Mr.  F.  E.  Cooper,  sec.  Gas.  Co.'s  Protection 
.\gsoc. ;  Mr.  A.  C.  Cramb.  president-elect,  LM.E.A.;  Mr.  W.  T. 
Dunn,  sec,  Inst.  Gas  Engineers;  Mr.  Hardman  A.  Earle, 
Yorks.  Elec  Power  Co.;  Sir  J.  Fortescue  Flannery,  Bart., 
M.P.,  director.  South  Suburban  Gas  Co. ;  Sir  D.  Ford  Goddard, 
M.P.,  chairman,  Ipswich  Ga.s  L.  Co. ;  Mr.  J.  S.  Highfield, 
engineer,  Met.  Elec.  Supply  Co. ;  Captain  R.  S.  Hilton, 
jiianager,  Birmingham  Corp.  Gas  Dept. ;  Bailie  Irwin,  chair- 
ii:an,  Glasgow  Corp.  Gas  Oomm. ;  Mr.  J.  R.  H.  Jacobs,  sec, 
Southampton  Gas  L.  &  Coke  Co.;  Mr.  H.  E.  Jones,  chairman, 
Wandsworth.  Wimbledon  and  Epsom  Dist.  Gas  Co.;  .\ld.  Kay, 
chairman,  Manchester  Corp.  Gas  Comm. ;  Sir  Alexander 
Kennedy.  F.R.S.,  cons,  engineer,  Westminster  Elec.  Supply 
Corp.,  Ltd. :  Mr.  A.  Masterton,  engineer,  Edinbujgh  and  Leitii 
Corp.  Gas  Dept.;  Mr.  C.  H.  Merz,  Newcastle-upon-Tyne  El. 
Supply  Co.;  Mr.  Reginald  Neville,  M.P.,  chairman,  Brentford 
Gas  Co. ;  Mr.  G.  W.  Partridge,  chief  engineer,  London  Elec. 
Supply  Coip.,  Ltd.;  Mr.  S.  L.  Pearce,  chief  electrical  engi- 
neer, Manchester;  Aid.  P.  S.  Phillips,  chairman,  Salford  Corp. 
Gas  Dept. ;  Mr.  W.  E.  Price,  engineer,  Hampton  Court  Gas 
Co.;  Mr.  P.  F.  Rowell,  sec,  Inst.  Elec  Engineers;  Mr.  A.  H. 
Seabrook,  manager,  St.  Marylebone  Elec  Supply ;  Mr.  James 
Smith,  engineer,  Belfast  Corp.  Gas  Dept. ;  Bailie  W.  B. 
Smith,  chairman.  Glasgow  Corp.  Elec.  Dept.;  Sir  John  Snell. 
president,  Inst.  Elec.  Engineers;  Mr.  C.  P.  Sparks,  chief 
engineer,  County  of  Lond.  Elec.  Supply  Co. ;  Sir  Albert 
Stanley,  managing  dii'ector,  London  Elec.  Railway  Co. ;  Mr. 
C.  D.  Taite,  engineer,  Lanes.  Elec  Power  Co. ;  Mr.  Hanbury 
'Thomas,  managing  director,  Sheffield  Untd.  Gas  L.  Co.;  Mr. 
F.  J.  Walker.  Conf.  Chief  Oftieials  of  London  Elec,  Supply 
Cos.;  Mr.  D.  Milne  Watson,  general  manager.  Gas  L.  &  Coke 
Co. ;  and  Sir  Corl)et  Woodall,  governor.  Gas  L.  &  Coke  Co. 

The  Chairman  said  the  names  were  numerous,  but  it  was 
quite  right  that  this  should  be  .so;  the  proceedings  closed  with 
votes  of  thanks  to  the  Institution  of  Electrical  Engineers  and 
to  the  Chairman. 


SOME     PECULIAR     VIEWS     ON     ELECTRIC 
LIGHT    SWITCHING. 


By  W.  PERREN  MAYCOCK,  M.I.E.E. 


.  Ir  may  be  mentioned  to  start  with  that  by  "  Electric  Light 
Switching"  is  here  meant  the  control  of  glow-lamp  circuits 
by  means  of  small  local  switches — mostly  of  the  tumbler 
variety. 

It  is,  perhaps,  hardly  necessary  at  this  time  of  day  to  point 
out  that  quite  a  number  of  other  electrical  types  of  tumbler 
switch  besides  the  single-way  are  available,  and  that  their 
intelligent  utilisation  forms  almost  as  important  a  branch  of 
cloctric-light  fitting  as  attention  to  the  requirements  of  satis- 
factory illumination. 

Without  entering  into  details,  it  may  be  stated  that  there 
is  as  much  difference  between  an  installation  fitted  with  due 
regard  to  modern  switching  conveniences,  and  one  fitted  in 
the  ordinary  manner,  as  theic  would  be  between  the  latter 
and  an  installation  with  all  the  switches  in  the  lampholders. 

It  may  interest  some  readers  of  this  journal   to  know  that 

your  contemporary  Eleclricily  is  publishing    this  month  one 

f  the  peri<Hiical  *>ets  of  examination    pap<'rs  in  electric-light 

\  itching  due  to  Me.s,srs.  .\.  P.  Lundberg  &  Sons;  and  those 
'  lio  are  not  acquainted  with  these  examinations  might  do 
uiir.se  than  investigate  this  subject.  That  it  calls  for  investi- 
gation by  many  who  are  concerned  with  electric  light  fitting 
IS  very  obvious  to  those  who  know  what  [H-culiar  ideas  of  it 
i!ome  people  have. 


It  is  proix>sed  to  confine  this  article  to  a  few  instances  which 
were  quoted  in  reply  to  the  following  question  in  the  last 
oamination  :  — 

"  Cito  any  instances  that  have  come  to  your  notice  of  the 
deplorable  ignorance  of  the  connections  and  conveniences  of 
modern  controls  that  exists  in  some  quarters.  As  an  example, 
there  was  a  consulting  engineer  who  objected  to  the  use  of 
'  TV'inob  '  switches  because  of  the  danger  of  short-circuiting." 

The  writer  (who  was  the  examiner)  has  taken  care  to  put 
the  various  cases  without  any  exaggeration,  though  a  little 
disguise  has  been  necessary.  The  few  examples  that  are 
given  are  obviously  but  a  drop  in  the  ocean  to  those  that  must 
occur  daily. 

(u)  A  two-way-interinediate  circuit  had  been  fitted  up  in  a 
tunnel,  where  it  proved  of  undoubted  advantage.  The  chief 
afterwards  remarked  to  the  fitter— referring  to  the  inter- 
mediate switch— "I  suppose  that's  one  of  those  'Twjnobs' 
down  there."  The  point  here  is  the  confusion  of  the  Inter- 
mediate with  the  "  Twinob "  switch,  whose  functions  are 
quite  different. 

(6)  .\n  intermediate  switch  was  suggested  as  a  necessaiy 
addition  to  a  two-way  control  in  a  railway  station,  at  a  pcdnt 
quite  cIo.se  to  the  existing  strapping  wires.  The  foreman  was 
averse  to  the  idea,  as  he  thought  it  involved  bringing  the 
"  feed  "  up  to  the  switch.  .\s  a  matter  of  fact,  all  that  was 
necessary  was  to  cut  the  strapping-wires,  lengthen  them 
slightly,  and  connect  them  into  the  intermediate  switch. 

(c)  A  two-way  control  was  ordered  for  the  yard  of  a  works, 
and  an,  intermediate  switch  was  suggested  fora  mid-way  point 
past  which  the  two-way  strapping  wires  had  to  run.  The 
proposal  was  not  appreciated  because  it  meant  "  two  or  three 
extra  wires  to  the  switch."  In  reality  no  more  wiie  was 
required. 

{(I)  The  second 'engineer  to  a  very  large  provincial  electric 
supply  department  considered  two-way  control  a  great  novelty, 
and  asked  some  of  his  wireraen  if  they  had  ever  heard  of  it, 
and  whether  they  could  do  it.  .\ctually,  the  two-way  control 
is  something  like  a  quarter  of  a  century  old ! 

(f)  .•'Ln  electrician-iu-charge  started  on  the  wiring  of  a  new 
circuit,  which  included  a  two-way  control.  When  the  time 
came  to  nire-up  ti>  the  switches,  our  friend  was  taken  sud- 
denly ill.  and  his  illness  was  so  protracted  that  a  contractor 
was  deputed  to  finish  the  work.  .As  soon  as  this  arrangement 
was  entered  into,  the  electrician  recovered  and  resumed  his 
duties  in  company  with  the  contractor's  wireman  I 

The  conclusion  that  may  be  drawn  is  clear. 

(/)  For  a  certain  very  important  purjKise  a  two-way  inter- 
mediate c-ontrol  was  required  on  a  ship.  This  requirement 
proved  to  be  beyond  the  powers  of  several  "  sixH;ia lists."  .\fter 
some  months'  waste  of  time  on  thus  intricate  problem  the 
writer  (examinee)  ventured  to  fit  up  the  control  himself,  to 
the  surprise  and  confusion  of  the  "  sjiccialists,"  who  had  .seen 
nothing  like  it.  The  switches  have  since  been  on  continuous 
and  satisfactory  duty  night  and  "day  for  many  months. 

ig)  There  was  a  profe-ssional  man  who,  although  also  an 
amateur  ele<trician,  proposed  to  revert  to  gas  because  his 
electricity  bill  ^as  higher.  Happily,  a  friend  stepped  in, 
iiitroduced  a  few  modern  controls  which  elTecte<l  economy  in 
c('ii.-;umption,  and  so  saved  the  situation. 

(h)  A  series-parallel-and-off  switch  fitted  on  a  steamer 
]iroved  a  puz/.le  to  an  electrical  engineer,  who  had  to  be  shown 
by  a  friend  that  there  was  a  central  or  "off"  position. 

"(i)  A  firm  of  Ij<indon  contractors  of  some  repute  once  tried 
to  obtain   two-way-intermediate  control  with   three   two-way 

switches!  „      ,      ,  ,    •     .,     i 

(i)  An  institute  is  being  built  in  Scotland,  and  is  to  he 
lighted  bv  electricity.  The  lighting  committee  consists  of 
seme  half-dozen  i>eople  whose  knowledge  of  the  subject  is  of 
the  vaguest  kind.  Advice  on  modern  controls  was  tendereil 
1)V  the  one  qualified  electrician  in  the  district,  but  was  rejected, 
aiul  the  single-wav  switch  is  to  hold  undispute<l  sway. 

It  will  be  observed  that  most  of  the  above  examples  relat* 
to  two-way  or  two-wav-intermediate  circuits.  It  may,  there- 
fore, be  assumed  that  the  somewhat  more  siK\;ial  txmtrols— 
restrictive,  master,  or  pilot^for  instance,  still  remain  to  be 
discovered  by  many  people  of  technical  repute. 


Loeatiiiii    IMojcctilcs    by    A.C.    Elcctnmiaaiict — 

\';cordinK  to  a  note  to  the  Acac^cmiB  des  Sciences  by  M.  .1.  Berfron:<S, 
alternating-current  electr.  magnetB  have  bwn  used  BUicePBfnlly  in 
Tempnrars  HofpitalNo.  I  (Grand-LebrBnUt  Bordcai  x.to  Iccateehell 
splinters,  German  buUets  or  other  magnetic  pr.  jectiles  m  wounded 
Boldiers.  Beet  results  have  bepn  obtained  when  unne  a  core  of 
insolated  platf  s  02  ram.  thick,  75  cm.  lon(r  and  7  7  cm.  in  diameter, 
wound  with  252  turns  of  wire  carrying  2:V.-,  amps,  at  240  voltp, 
50  oycUa  per  stoDnd.  The  alternating  magnetic  fit  Id  Ihoe  prc- 
dnoed  eet*  in  vibration  any  magnetic  material  embedded  in  living 
titsne  and  cither  by  visible  vibration  of  the  mrface  of  the  llech  or 
by  a  trembling  drag  (n  the  hand  holding  the  magnet,  it  perinits 
the  detection  and  approximate  looali^ation  of  magnetic  fplintets 
and  ballets.  Holding  the  core  just  clear  cf  the  tle-h,  it  is  said  to 
be  poetible  to  locate  a  5  gm.  splinter  or  bullet  at  a  depth  of  10  cm. 
and  without  the  aid  of  radiography,  to  aJ  certain  quickly  where 
the  metal  is  nearest  the  surface,  and  hence  the  moans  by  which  it 
can  best  be  removed.  In  the  6rigin»l  ocmmoDiration  (April  6th, 
1915),  several  examples  are  given  of  the  application  of  this  new 
metho<'. 
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NEW    PATENTS    APPLIED    FOR,     1915. 

(NOT     YET    PUBLISHED). 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents.  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford. 


6,178.     '*  Protecting  electrical  conductors."    A,  Marr  &  J.  Lister.     April  26lh. 

6.1!)6.  "  Combination  electric  switch  and  fuse."  A.  H.  Short.  April  26lh. 
(.\ddition  to  8,456/14.)     (Complete.)     , 

6,197.  "Controlling  mechanism  for  automobiles."  British  Thomson- 
Hol'STON  Co.,   Ltd.     April   £6lh.     (General   Electric  Co.,   United   States.) 

6,217  "Wireless  telegraphv."  C.  M.  AcNER.  April  26th.  (Convention 
date    June   8th,   1914,   United  States.)     (Complete.) 

6,322.  "  Combined  electric  switches  and  plug  couplings."  G.  Makkt.  (Com- 
-plete.)     April   26th.  "".^ 

6,244.    "  Telephone  transmitters."     M.  S.  Conner  &  A.  R.  Kahl.    April  27th. 

6,2ji3.  "  Method  of  obtaining  a  sparklcss -break  of  an  inductive  electrical 
circuit."     T.  F.  Wall     April  27th. 

6,259.  "  Electro-magnetic  f)rojectile-transmitting  apparatus."  E.  Bachelet. 
April  27th. 

6,273.  "Means  for  applving  electric  treatment."  G.  Vernon-Ward.  April 
■27th. 

6.296.  "  Arc  lamps  adapted  to  be  used  also  for  the  production  of  electrical 
oscillations  for  wireless  telegraphy,  wireless  telephony,  and  for  other  purposes." 
L.   Mal-claire  &  A.  Breon.     .April  27th. 

6.297.  "  Fluid-pressure  controlling-systems."  H.  T.  Kerr.  April  27th. 
■  (Convention   date,    May   19th,   1914,   United    States.)     (Complete.) 

6.302.  "  Electricallv-actuatcd  tools."  W.  J.  MEltERSH-J.ACKSON.  April  27th. 
(Commonwealth  Electric  Tool  Co.,  United  States.)  (Divided  application  on 
21,143,'14,    October    17th.)      (Complete.) 

6,314.  "  Renewable  terminal  for  electric  ignition  and  the  like  accumulators 
and  other  purposes."     B.   Barber.     April  28th. 

6.343.  "  Portable  dry  batteries,  as  adaptable  and  employed  for  ringing 
electrical  bells  and  the  like."     J.  W.  Lea.     April  28th. 

6.349.  "  Ball-and-socket  joints."  British  Thomson-Houston  Co.,  Ltd. 
April  28th.     (General    Electric  Co.,   United    States.) 

6,362.  "  Automatic  signalling  arrangement  for  tramway  lines  or  electric 
railways."     D.  Samaia.     (Addition  to  10,434/12.)     April  28lh.      (Complete.) 

6.364.  "  Electrically-actuated  tools."  W.  J.  Mellersh-JaCKSon.  April  28th. 
(Commonwealth  Electric  Tool  Co.,  United  States.)  (Divided  application  on 
21.U3  14,  October  17lh.)     (Complete.) 

6.373.  "  Incandescent    electric   lighling."     J.    S.    HeCHT.      April   29th. 

6.374.  "  Electric   conductors  or  cables."     W.   E.  Hitch.     April  29th. 

'  6,407.  "  Regulation  of  dvnamo-eleclric  machines."  British  ThomSON- 
•HofSTON    Cot,  Ltd.     .April  2i)(h.     (General  Electric   Co.,   United  States.) 

6,408.  "  Electric  motors."  British  Thomson-Houston  Co.,  Ltd.  April 
29th.     (General  Electric  Co.,  United  States.) 

6,412.    "  Electric-arc  soldering."     E.   H.   Jones.     April  29th. 

C,457.  "  Electrical  fire-alarm  systems."  Siemens  &  Halske  Art.  GeS.  April 
SOlh.     (Convention  date.   May  1st,  1914,  Germany.)      (Complete.) 

6.466.     "  Combined    electric-light    filling   and   clock."     B.    RiES.     .April    SOlh. 

6,469.  "  Controlling  mechanism  for  dynamo-electric  machines."  British 
Thcmson-Houston  Co.,  Ltd.  April  30th.  (General  Electric  Co.,  United 
•States.)  ■ 

6,476.  *'  Cathodes  of  vacuous  tubes  suitable  for  use  in  wireless  telegraphy." 
Marconi's  Wireless  Teeegraph  Co.,  Ltd..  &  H.  J.  Round.  .April  30th. 
(Divided  application   on    13,247/14,   May  29th.) 

6.480.  "  Telephone  svstems."  H.  S.  Turner.  April  30th.  (Convention 
date,  June  20th,  1914.  United  States.)     (Complete.) 

6.486.  "  Wireless  telegraph  and  tclg)hone  svstems."  L.  DE  Forest.  April 
30th. 

6,495.  "  Rotary  field  magnets."  Svenska  Turbinfabrirs  Atkiebolacet 
Ljunc^'ROM.  April  SOlh.  (Convention  date,  June  22nd,  I9I4,  Sweden.) 
(Complete.) 

6,542.  "  Electric  signalling  system  for  railways."  W.  J.  Mackenzie. 
"May  1st. 

6,551.  "  Arrangements  for  transmitting  and  receiving  signals  by  electro- 
vmagnetic  waves."  O.  Imrav.  May  1st.  (Samuel  M.  Kintner  &  Halsey  M. 
Barrett,    United    States.)     (Complete.) 

6,558.  "  Leakage  protection  device  for  electric  cables."  W.  J.  Howard. 
-May  Isl. 


PUBLISHED    SPECIFICATIONS. 

-Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Tho.mpson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and  Bradford;   price,  post  free,  9d.   (in  stamps). 
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17,889.    Electric  Lamp  Casinos.     H.  H.   Hirsch.     August  5ih. 
27,533.    Telephone    Svstems.     Automatic  Telephone   Manufacturing  Co.   and 
■e.  Newforth.     November  29th. 


X81.4. 

1,969.  Telephone  Systems.  Aulomalic  Telephone  Manufacturing  Co.  and 
.F.  Newforth.     January  24th 

3.702.    Incandescent  Lamp  Sockets.    H.  Marks  &  S.  Helsel.    February  12ih. 

4,908.  Electrical  Hair  Brushes,  Massage  Brushes,  and  the  like.  Tokalon, 
■Ltd.    &  M.   F.   Pratt.     February  25th. 

6,209.  Electrical  Impulse  Transmitters  and  the  like.  Betulander  Auto- 
matic  Telephone   Co.  &  W.  Aitken.     March    Ilth. 

6,214.  Means  for  the  Electrical  Transmission  and  Distant  Control  of 
Movements  specially  applicable  to  Systems  for  Signalling  Orders  and  the 
:IIKE.     E.   H.    Graham  &  W.  J.  Rickets.     March  lllh. 

8,931.  Magnetos  and  other  Electric  Generators.  A.  Keller-Dorian.  April 
■8th       (-April   14th,   1913.) 

9,035.  Electric  Switches.  J.  H.  Tucker  &  J.  A.  Crablree.  April  9lh. 
(Cognate  application,   18,942/14.) 

9,056.  Methods  of  and  Apparatus  for  Shaping  Filaments.  British  Thomson- 
Houston  Co.     April   9th.   (General   Electric  Co.) 

9,305.  Electric  Couplings  of  the  Plug  and  Socket  Tvpf.  J.  W.  Annand 
April    15th. 

9,578.    Dynamo-electric  Machines  or  the  Alternating-current  Commutator 
lYPE      British  Thomson-Houston   Co.    &    N.   Shuttleworth.      April    I7th. 
9,648.    Telephone  Systems.     Automatic  Telephone  Manufacturing  Co.,  A.   B 
'Sperry,  &  A.  J.  Ray.     .April  18lh.  s         .  . 


9,659.  Electric  Light  Shade  Carrier  or  Holder.  R.  J.  Eskrigge.  April 
ISih. 

9,726.  Control  of  Electric  Fan  Motors.  S.  G.  Jones,  F.  E.  Wilson,  and 
W.  A.   Shepherd.     April   20lh. 

12,233.  Telephone  Call  Recorders.  D.  J.  McGauran.  .May  18th.  (July 
22nd,  1913.) 

15,031.  Spark  Gaps  for  Radio-telegraphy.  E.  Girardeau  &  J.  Bethenod. 
June  23rd.     (February  25lh,  1914.     Addition,  lo  14,884/14.) 

15,155.  Controlling  .Arrangements  for  Direct-current  Electric  Motors. 
Soc.  Anon.  Dile.  S.T..A.R.  (Svsleme  de  Traction  Aulo-Regulateur.)  June  24lh. 
(July  21sl,    1913.) 

17,986.  Electric  Time  Switches.  J.  E.  H.  Beraud.  July  29lh.  (Addition 
to  945/14.) 

18,277.  Means  rot  Connecting  Electric  Conduits  to  their  Fittings.  A. 
Myers  &  L.  Myers.     August  7lh. 

20,131.  Rheostats  Igranic  Electric  Co.  (Cutler-Hammer  Manufacturing 
Co.)       September   24lh. 

21,090.     Electro-magnetic  Perfor.*tors.     E.  Thompson.     October  I6th. 

21,906.  Reversible  Pin  and  Socket  Coupling  for  Electrical  Apparatus. 
W.  .A.  S.  Benson  S:  Co.  and   E.    Ellwood.     November  3rd. 

21,952.     Order  Telegraphs.     E.  A.  Graham.     November  3rd. 


1,377.     Electric  Cooking    Ovens.     J.  T.    Negus    &    Negus.     January  2Sth 
(Divided    application  on  9,213/14,   April   14th.) 


Aickel-Plating  .41uiiiiniuin. — The  difficulty  of  electro- 
plating alaminiam  with  nickel  lies  not  in  devising  a  snitable  elec- 
trochemioal  process  but  in  securing  a  coherent  depoait.     An  inter- 
mediate   coating    has    generally    been    considered    indispensable 
between  aluminium   and  nickel,   and   copper,  z'uc   and  iron   have 
been  proposed  and  tried  in  various  ways.     la  the  first  place,  how- 
ever, a  chemically  clean  surface  must  be  secured  on  the  aluminium, 
and  to  the  well-known  difficulty  of  obtaining  this  must  be  attri- 
buted failure  to  secure  a  deposit  which  will  stand  mechanical  work- 
ing.   A  new  process  described  by  MM.  Canac  and  Tassilly  before  the 
Socic 'e  d'Eucouragement  pour  I'lndustrie  Nationale,  is  claimed  to 
overcome  this  defect.     The  aluminium  piece  to  be  plated  is  passed 
first  through   a   boiling  potash  bath,  then   brushed  with  mlk   of 
lime,  dipped  in  a  0'2  per  cent,  potassium  cyanide  bath  for   several 
minutes,  and  finally  subjected  to  attack  by  an  iron  chloride  solu- 
tion (500  gm.  hydrochloric   acid,  500  gm.  water,  2  gm.  iron),  till 
the  appearance  of   the  aluminium  resembles   crystallised  tinplate. 
After  each  stage  in  this  treatment  the  work  is  thoroughly  washed 
in  water.     The  following   is  found  to   be  a  satisfactory  nickelling 
solution  : — Water,  l,u00  cc.  ;  nickel  chloride,  50  gm.  ;   boric  acid, 
20  gm.,  worked  at  2  5  volts  and  1  ampere  per  sq.  dcm.     The  deposit 
obtained  is  matt-grey  on  leaving  the  bath,  but  easily  takes  a  good 
polish  under  the  scratch  brush.     Above  all,  it  is  claimed  that  the 
coating   will  stand   bending  and   hammering  without  peeling   or  . 
cracking.     Ttie  reason  for  the  adherence  of  the  deposit  appears  to 
lie  in  the  strong  reducing  action  of  the  nascent  hydrogen   evolved 
when  the  aluminium   is    plunged   in   the  ferric  chloride  pickle. 
Metallic  iron   is   deposited  on   the    aluminium,   and,   though  its 
amount  is  so  small  (0  25  to  05  gm.  par  sq.  metre),  that  it  cannot 
form  a   continoua   intermediate  deposit,  the  iron  forms  with  the 
aluminium  a  number  of  tiny  couples  favouring  attack  by  the  acidj 
pickle.     The  surface  of  the  aluminium  is  thus  very  minutely  but] 
very    completely  pitted  so   that,  besides   bsiag  deposited   on  the! 
nearest  practicable   approach   to   a   chemically  pure  surface,   the] 
nickel  coating  is  actually  locked  or  "rooted"  into  every  part  of  I 
the  aluminium  surface,  and   it  is   on  this  mechanical   action  thati 
the  tenacity  of  the  deposit  depends.     Aluminium  thus  protected  is] 
said  to  be  unaffected  by  moist  air,  dilute  and  boiling  soda,  aoetioj 
acid,  sea  salt,  wines,  and  foodstuffs,  and  does  not  permit  leakage  of  I 
petrol.     It   is  recommended   as   useful   for   electrical   condnctoraf 
and  is    claimed  to  extend  greatly    the    possible   applications  of| 
alnoiinium. 

Wireless  Control  of  Public  Clocks. — A  letter  from| 

Mr.  A.  E.  Ball,  in  the  April  number  of  the  Uorological  Journal,- 
replies  to  the  remarks  of  Mr.  Hope  Jones  on  this  subject,  men-j 
tioned  in  our  issue  of  April  30th.  Mr.  Ball  points  out  that  to  che  " 
each  clock  locally  by  the  Eiffel  Tower  signals  destroys  the  essence  of^ 
his  scheme —central  control — and  involves  checking  the  local! 
observers.  The  cost  of  the  wireless  control,  he  says,  is  small,  and! 
the  latter,  with  a  wave  length  of  .''O  m  ,  In  no  way  iuterferes,' I 
even  with  amateurs  who  use  200  m.  Moreover,  at  the  times  rfioseal 
for  checking  the  clocks,  10  a.m.  and  3  p  m.,  hardly  any  amateursl 
would  be  at  work. 

Reporting  back  by  wire  involves  a  cost  for  wayleaves,  &3.,  onti 
of  all  proportion  to  the  advantages  gained. 

Oil-Electric  Barg'es, — A  novel  type  of  barge  propelled 
by  electric  motors,  the  power  being  obtained  from  dynamos  driven 
by  oil  engines,  ie  to  be  put  in  service  by  the  Mississippi  Electric 
Navigation  Co.,  of  St.  Louis, 

The  arrangements  adopted  are  extraordiaary.  There  are,  two 
240  H. p.  Diesel  engines,  driving  dynamos  in  the  engine  room,  where 
are  also  located  the  auxiliary  lighting  and  pumping  sets.  For  the 
propulsion  there  are  four  screws,  each  driven  by  an  electric  motor, 
which  is  external  to  the  boat  and  enclosed  in  a  watertight  casing. 
All  the  mo';or-propeUer  units  are  hinged  together,  and  serve 
as  a  rudder.  The  boats  are  designed  to  carry  1,000  tons  on  a 
draught  of  5  ft.  6  in.,  and  are  to  be  fitted  with  three  loading  cranes. 
The  total  cost  of  construction  is  said  to  be  about  £14,000. — Motor 
Shi})  and  Motor  Boat. 
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La,st  week,  when  most  minds  were  preoccupied  with  the 
serious  question  of  the  unnatnralised  alien  within  our 
borders,  Mr.  Asquith's  announcement  respecting  the  new 
policy  of  the  Government  in  this  matter  received  so  much 
attention  in  the  Press  that  we  were  in  danger  of  overlooking 
the  importance  of  a  speech  from  the  lips  of  the  Right  Hon. 
J.  A.  Pease,  which  followed  at  a  later  stage  of  the  same 
sitting  of  the  House. 

Mr.  Pease  was  making  the  annual  statement  regarding 
the  work  of  the  Board  of  Education  and  its  various  estab- 
lishments, and  after  having  paid  a  fitting  tribute  to  the 
Universities,  London  and  Provincial,  for  the  large  number 
of  their  students  who  have  joined  the  Colours,  he  entered 
upon  a  matter  of  supreme  importance  to  the  industrial  future 
of  this  country,  and  announced  a  policy  which  proves  that 
the  appeals  that  have  been  made  to  the  Government  to 
consider  some  of  the  possible  after-effects  of  the  war  upon 
our  manufacturing  industries  have  not  fallen  upon  deaf 
ears. 

The  Government,  it  appears,  has  decided  to  proceed 
immediately  with  the  appointment  of  an  Advisory  Council 
on  Industrial  Research,  and  ilr.  Pease  is  in  search  of  a 
Committee  of  experts  who  will  consult  with  other  expert 
Committees  working  in  different  directions.  These  expert 
Committee-men  will,  in  turn,  associate  with  leaders  of 
industry,  and  in  the  whole  matter  "  the  Department " — we 
are  not  sure  whether  this  means  Mr.  Pease's  own  depart- 
ment or  the  Advisory  Council  itself — will  work  in  close  co- 
operation with  the  r.oard  of  Trade,  ilr.  Pease  proceeded 
further  to  state  that  he  was  then  considering  names,  and 
hoped  that  the  Advisory  Council  would  be  at  work  within 
a  few  weeks. 

Readers  who  have  closely  followed  our  articles  relating  to 
the  war  since  August  last  will  remember  that  we  have  on 
several  occasions  dealt  in  some  detail  with  the  necessity  for 
such  a  course  being  adopted  by  the  Government,  in  view  of 
the  many  and  peculiar  new  problems  that  have  presented 
themselves  in  connection  with  certain  manufacturing 
industries  ronseiiuent  upon  the  state  of  war.  AVe  need  not 
recapitulate  our  own  suggestions  now— they  will  be  found 
in  detail  in  our  issue  of  October  23rd,  I'.ll  I— but  we  con- 
gratulate the  Government  upon  having  found  time  in  these 
very  trying  rarliamentary  days  to  take  steps  which,  at  any 
rate,  form  an  excellent  beginning. 

The  apprehensions  that  many  trade  and  industrial  autho- 
rities have,  that  after  the  war  is  over  Teutonic  competition 
will  be  tiercer  and  still  less  scrupulous  in  its  methods  than 
it  has  been  in  recent  years,  are  also  the  app»ehensions  of 
Jlr.  Pease,  and  he  recognises  that  strong  and  appropriate 
measures  must  be  adopted.  The  (Jovernment  have  had  the 
matter  under  consideration,  and  have  agreed  that  something 
must  be  done  at  once.  It  is  not  at  all  inappropriate  that 
the  announcement  should  emanate  from  the  lips  of  the 
representative  of  the  Board  of  Education,  for  in  all  discussion 
of  this  subject  it  has  been  most  obvious  that  our  educatioEal 
•13] 
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system  has  much  to  answer  for  in  respect  of  our  short- 
comings,  though,   of   course,    there    are   many   other   and 
important  factors  as  well.     But  after  so  much  discussion 
concerning  the  necessities  of  the  situation,  it  is  gratifying 
that  at  last  the  serious  nature  of  some  of   our  industrial 
problems  has  been  actually  brought  home  to  the  mind  of  the 
Government,  and  that  action  is  being  taken.     From  the 
Times  report   of   Mr.   Pease's   speech  we  gather  that   the 
Government    agree    that    we    must    make    more    use    of 
the   workers   who  exist    in   this   country  :    that   we   must 
prepare    for    an    increased    supply    of     them  ;    that    we 
must    bring   our   Universities    and  technical   schools   into 
tloser    association    with    industries,    and    our    leaders    of 
industry  into  closer  association  with  skilled  workers.     It  is 
for  these  and  other  purposes  that  this   Advisory   Council 
on  Industrial  Research  is  being  set  up,  and  we  are  sure  that 
the  proposal,  which  met  with  a  cordial  reception  from  sub- 
sequent speakers  in  the  House,  will  also  be  received  with  a 
general  chorus  of  approval  from  both  scientific  and  industrial 
authorities.     As  a  beginning,  Mr.   Pease  hopes  to  place  on 
the  Supplementary  Estimates  a  vote  of  between  £2."),000 
and  £30,000   for  the  objects  named,   and  in  adding  that 
the  scheme  must  be  dependent  upon  State  help  for  years  to 
come,  he  said  that  this  State  help  must  steadily  progress. 
Two  further  remarks  in  his  speech  convey  the  idea  that 
he  has  a  fairly  correct  appreciation  of   the   criticisms  of 
educational  authorities  in  recent  years.     For  the  future  of 
the  country  oar  youth  must  be  kept  longer  at  school  when 
it  shows  itself  able  to  benefit  by  further  education  ;  and  the 
nation   must  create  careers  for  men  who  are  capable  in  the 
scientific  world  to  benefit  therefrom. 

From  the  foregoing  it  will  be  clear  that  this  Advisory 
Council  on  Industrial  Research  will  not  be  too  closely 
restricted  in  regard  to  the  scope  of  its  operations.  Its 
problems  are  large,  its  duties  are  of  extreme  importance,  and 
the  time  may  be  short.  We  hope  that  no  time  will  be  lost 
in  securing  the  best  men  available  for  the  Council,  and 
ensuring  that  they  shall  be  brought  into  etTective  associa- 
tion with  the  leaders  of  our  own  and  other  industries,  and 
that  the  promised  close  co-operation  with  the  Board  of 
Trade  may  enable  us  nationally  to  adopt,  without  any  further 
delay,  that  course  which  shall  ensure  the  more  efficient 
CJ-operation  of  science  and  industry  which  is  so  essential  if 
we  are  to  render  ourselves  better  able  to  liolil  our  own 
agiinst  nations  which  have  eternally  disgraced  themselves 
by  their  barbarities  and  inhumanities,  and  have  made 
themselves  unfit  to  trade  with  until  they  have  rendered  for 
ever  harmless  all  who  have  been  responsible  for  the 
horrible  carnage  of  these  terrible  days. 

In  one  of  our  early  editorials  on  the  war,  we  sug- 
gested the  holding  of  a  conference  of  electrical  industrial 
and  commercial  authorities,  in  the  hope  that  some  organised 
form  of  pressure  could  by  that  means  be  brought  to  bear 
upon  the  Government  in  respect  of  the  above  and  cognate 
matters.  We  gather  from  the  annual  report  of  the 
Council  of  the  Institution  of  Electrical  Engineers  that  a 
German  Trade  Committee  was  appointed  and  held  a 
number  of  meetings  in  CDnjunction  with  representatives  of 
the  B.E.A.M.A.  The  following  quotation  from  the  report 
will  explain  what  was  the  ultimate  decision  : — 
German  Teade. 
Sjon  after  the  outbreak  of  the  war  a  Committee  waa  appointed 
by  the  Council  to  ke;p  in  touch  with  the  British  Electrical  and 
Allied  Manufacturers'  Association  in  regard  to  the  question  of 
securing  for  British  manufacturers  the  trade  hitherto  done  by 
Germany  and  Austria-Hungary.  A  number  of  meetings  of  this 
Committee  were  held,  at  which  representatives  of  the  Manu- 
facturers' Association  were  present,  and  the  position  was  very  fully 
discussed. 

Eventually,  after  several  suggestions  had  been  considered,  the 
Committee  came  to  the  conclusion,  with  the  concurrence  of  the 
Manufacturers'  representatives,  that  the  continuance  and  expansion 
of  British  trade  after  the  war  will  mainly  depend  on  economic 
principles  and  on  the  commercial  industry  and  initiative  of  British 
manufacturers,  and  that  no  useful  action  on  the  put  of  the 
Institution  appeared  to  be  possible. 

At  first  the  Committee  were  in  favour  of  holding  a  meeting  for 
the  purpose  of  discuasing  a  paper  on  certain  aspects  of  the  com- 
petition of  foreign  countries,  but  after  consideration  the  Manu- 
facturers' Association  were  of  the  opinion  that  the  result  likely  to 
to  be  obtained  would  not  justify  such  a  meeting  being  held,  and,  at 
their  request,  the  idea  was  abandoned. 

The  Committee  referred  to  above  stiU  remains  in  being  for  the 
purpose  of  advieiug  the  Council  in  regard  to  any  question  which 
may  arise  in  the  future. 


We  are  glad  to  read  the  closing  paragraph,  for  it  is 
comforting  to  know  that  the  Committee  still  remains  in 
being.  May  we  be  pardoned  if  we  await  with  certain 
anxiety  the  next  bulletin  ?  It  will  be  quite  excusable, 
seeing  the  absorbing  interest  that  most  electrical  men  are 
taking  in  the  future  pw-sibilities  of  the  industry,  if  the 
average  member  of  the  Institution  wishes  to  inquire  which 
is  the  correct  authority  to  decide  what  are  and  what  are  not 
fit  subjects  for  discussion  in  public  meeting. 

Inquisitiveness  may  even  lead  some  to  wonder  whether  in 
appointing  its  Council  on  Industrial  Research  the  mind  of 
the  Government  was  influenced  in  any  degree  by  any  of  our 
representative  electrical  organisations.  If  so,  we  think  it 
should  be  known  ;  if  not— well,  the  credit  belongs  to  some- 
body else  :  either  the  Government  authoritie^  or  some  of 
the  scientific  societies  which,  as  we  mentioned  in  our  last 
issue,  have  busied  themselves  with  the  subject  of  science 
and  industry,  and  recently  sent  a  deputation  to  the 
Presidents  of  the  Board  of  Trade  and  the  Board  of 
Education. 


Standardisation 
Rules. 


When  we  commented  on  the  rules  for 
the  standardisation  of  electrical  machinery 
formulated  and  provisionally  adopted  by 
the  British  Electrical  and  Allied  Manufacturers'  Associa- 
tion ]U8t  two  years  ago,  we  remarked  that  it  would  be  un- 
fortunate if  every  Association  were  to  issue  a  set  of  rules 
on  its  own  account,  but  that  in  view  of  the  pressure  of 
competition  it  was  desirable  that  a  uniform  basis  of  rating 
electrical  machinery  should  be  established  without  undue 
delay.  At  that  time  the  International  Electrotechnical  Com- 
mission was  engaged  upon  this  very  question,  and  the  Report 
of  the  Engineering  Standards  Committee  on  Standards  for 
Electrical  Machinery  was  out  of  date. 

In  the  interval  the  I.E.C.  has  given  great  attention  to 
the  matter,  and  has  endeavoured  to  harmonise  the  views  of 
the  British,  American  and  German  Committees,  with 
especial  reference  to  the  temperature  limits  to  be  prescribed  ; 
as  regards  the  German  Committee,  circumstances  have  inter- 
vened which  need  not  be  particularised,  but  so  recently  as 
last  month  an  American  deputation  was  in  this  country 
conferring  with  our  representatives  on  the  subject  of  elec- 
trical standards,  and  we  believe  substantial  agreement  was 
arrived  at.  The  importance  of  international  uniformity  in 
this  respect  is  obvious.  Xo  definite  rules,  however,  have 
yet  been  issued  in  this  country  other  than  those  above 
referred  to,  and  therefore  it  is  apparent  that  the  Association 
was  well  advised  in  providing  a  set  of  standards  for  use  in 
the  interim. 

A  new  edition,  or  rather  a  reprint,  of  these  rules  has  now 
been  issued  by  the  B.E.A.M.A.,  and  in  the  preface  we  are 
informed  that  owing  to  the  impending  publication  of  the 
first  section  of  the  new  British  standard  rules  by  the 
Engineering  Standards  Committee,  it  was  thought  best  not 
to  introduce  the  changes  in  the  Association's  rules  which 
would  otherwise  have  been  made.  This  decision  is  com- 
mendable, as  it  limits  the  confusion  and  disturbance  due  to 
modifications  in  the  rules  to  a  single  set  of  changes.  Seeing 
that  the  Standards  Committee  has  had  the  matter  in  hand  so 
long,  it  is  interesting  to  learn  that  we  may  look  for  the  fruit 
of  its  labours  at  an  early  date. 

The  B.E.A.M.A.,  however,  has  appended  very  consider- 
able additions  to  the  original  code,  in  the  form  of  a  supple- 
ment, which  we  reproduce  in  full  in  this  issue.  It  will  be 
seen  that  the  new  sections  cover  a  wide  range,  and  doubtless 
represent  a  great  deal  of  hard  work  on  the  part  of  the  Com- 
mittee charged  with  the  duty  of  formulating  the  rules. 
Some  interesting  questions  are  raised  by  the  new  clauses  ;  the 
introduction  of  "  tolerances,"  for  instance,  into  guarantees, 
and  the  method  of  determining  the  "  average-load 
guarantee."  are  novel  features.  Whether  in  some  cases  the 
range  of  tolerance  permitted  will  be  acceptable  to  the  pur- 
chaser, when  the  latter  is  himself  an  engineer  and  capable  of 
appreciating  exactly  the  value  and  meaning  of  the  limits 
specified,  is  open  to  question. 

It  will  be  borne  in  mind,  of  course,  that  these  rules  are 
primarily  designed  for  the  use  of  the  manufacturer,  and 
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while  we  do  not  suggest  that  they  are  prejudicial  to  the 
interests  of  the  purchaser,  it  is  not  to  be  expected  that  they 
shall  err  in  his  favour. 

Soma  of  the  rules  savour  rather  of  the  text-book,  such  as 
those  relating  to  cyclic  irregularity  and  to  the  use  of 
reactances  for  the  protection  of  alternators  ;  Sicbion  X,  in 
fact,  can  hardly  be  said  to  embody  anything  in  the  nature 
of  standardisation. 

An  excellent  feature  of  the  code  is  the  provision  of  dis- 
tinctive and  uniform  markings  for  the  terminals  of  machines 
and  transformers,  and  of  conventional  symbols  and  letters 
for  switcbgear  and  instruments  ;  it  is  to  be  hoped  ihat  these 
will  meet  with  general  acceptance.  Other  countries  have 
long  had  in  operation  codes  of  symbols  for  wiring  diagrams, 
&c.,  and  it  is  very  desirable  that  uniformity  should  be 
attained  in  this  respect,  as  in  the  use  of  symbols  in  formula', 
which  has  already  been  dealt  with  by  the  I. E.G. 

While  representing  the  views  of  only  one  section,  though 
a  very  important  and  influential  section,  of  the  industry, 
and  to  be  regarded  rather  as  a  temporary  system  pending 
the  issue  of  a  code  of  rules  by  the  Eugineeriug  Standards 
Committee  that  will  be  acceptable  to  all  parties,  the  Kales 
of  the  15  E.A  M.A.  are  to  be  welcomed  as  a  praiseworthy 
and  practical  effort  to  amend  a  very  marked  deficiency  in 
our  industrial  organisation.  We  take  it  that  they  are  not 
put  forward  as  rigid  and  immutable  standards,  but  as  a 
working  basis  for  friendly  agreement  between  the  parties  to 
a  c3mmercial  transaction,  and  we  have  no  doubt  that  in  this 
sense  they  will  be  favourably  received  by  the  industry. 


The  tone  of  the  copper  market  has 
been  hardly  so  good,  but  this  has  arisen 
apparently  mt  beciuse  of  any  rifo  in  the  situation,  but  as  a 
reflex  of  the  dastardly  outrage  of  the  German  Admiralty, 
acting,  no  doubt,  under  the  direct  instructions  of  the  Arch- 
Hun,  upon  the  Lusitania,  and  of  the  political  conditions 
arising  therefrom.  Of  course,  no  man  living  can  say  whether 
the  American  President  is  again  bluffing  hard,  or  whether  he 
really  does  resent  the  murder  of  American  citizens  on  the 
high  seas,  with  which  policy  Germany  has  familiarised  the 
world  during  the  pa-t  six  months,  but  if  he  is  not  engaged 
in  a  game  of  poker,  we  should  be  approaching  the  time 
when  Germany  will  have  to  introduce  some  surface  gloss  of 
civilisation  into  her  methods,  which  may  in  turn  create  an 
altered  situation.  With  the  civilised  world  determined  to 
wipe  out  the  Huu  and  his  practices,  the  consumption  of 
copper  must  go  on  regardless  of  temporary  tiurtuations, 
produced  by  what,  after  all,  are  mainly  sentimental  con- 
siderations. All  that  the  murder  of  women  and  children, 
and  the  crucifying  of  wounded  really  involves,  is  the  further 
and  further  wiping  out  of  existence  of  the  perpetrators  of 
nameless  outrages,  and  all  this  means  that  copper  must  be 
used  in  ever  increasing  quantities. 

There  has  been  less  activity  in  demands  lately,  but  the 
restriction  of  buying  on  the  part  of  consumers  is  always 
inevitable  whenever  the  standard  market  wears  an  appear- 
ance of  reaction.  The  actual  consumption  going  on  incrtases 
steadily,  and  buying  will  be  impelled  from  time  to  time,  as 
orders  for  ammunition  and  other  work  are  being  increased. 
The  position  in  the  United  States  has  improved  considerably 
as  regards  consumption,  largely  owing,  of  course,  to  the 
heavy  orders  which  have  been  booked  by  An^eriian  cartridge 
makersin  connection  with  the  requirements  of  the  belligerents, 
and  the  brass  trade  across  the  Atlantic  is  now  experiencing 
a  degree  of  activity  and  prosperity  to  which  it  has  been  a 
stranger  for  years.  Meanwhile,  production  continues  to 
progress  steadily,  and,  indeed,  every  effort  seems  to  be 
strained  to  increase  output  owing  to  the  cxceedinirly  profit- 
able nature  of  the  business.  There  can  be  no  diminution 
in  consumption  for  war  purposes,  and  although  there  may 
be  a  lull  in  new  buying  when  the  war  ends,  this  can  be 
ouly  a  temporary  measure,  for  the  replaoement  of  damage 
and  the  ordinary  extensions  which  have  been  held  back 
during  the  war  period,  will  then  have  to  be  dealt  with,  and 
these  should  account,  for  a  time  at  least,  for  every  ton  of 
copper  which  the  world  can  produce. 


For  the  moment  there  is  a  very  wide  disparity  between 
the  prices  of  standard  copf)er  and  refined  material.  There 
has  been  liquidation  of  the  former,  owing  to  the  political 
situation  in  the  United  States,  but,  on  the  other  hand,  pro- 
ducers have  shown  not  the  least  sign  of  wavering,  and  an 
adjustment  will  probably  be  made,  by  renewed  confidence  on 
the  part  of  speculators  causing  a  buying  movement  in 
standard  copper,  which  will  practically  restore  the  normal 
relations  between  the  two  grades  of  material. 


AVhen'    the    proposal    that    the    State 

The  Telephone   ^j^^^,^  purchase  and  work  the  telephone 

AFisser^  Ice*  ,      ^  •  ^  j 

system  was  coming  to  a  head,  we  pointed 

out  that  the  result  of  this  proceeding  would  inevitably  be 
lower  efficiency,  higher  rates,  and  incompetent  management. 
We  endeavoured  to  disabuse  the  minds  of  the  well-meaning 
but  uninformed  public  of  the  idea  that  the  State  could 
conduct  so  intricate  an  undertaking  more  ably  than  a 
private  concern,  and  by  way  of  example  we  cited  the 
disastrous  records  of  the  telegraphs,  than  which  it  would  be 
difficult  to  find  a  more  convincing  illustration  of  Stite 
mismanagement.  Our  warnings,  and  thosa  of  others  who 
shared  our  views,  were  disregarded,  and  the  mischief  was 
done  ;  the  property  of  the  National  Telephone  Co.  was 
acquired  under  compulsion,  on  terms  which  verged  upon 
confiscation,  and  the  trouble  began. 

To  deny  that  the  position  of  the  telephone  subscriber 
had  changed  for  the  worse  would  be  shutting  one's  eyes  to- 
the  obvious  facts  ;  the  storm  of  props';,  the  agonised 
appeals  for  rescue  from  the  tyranny  and  ineptitude  of  a 
State  service  that  swept  over  London  in  lit  12- 13  will  not 
soon  be  forgotten  by  the  telephone  department,  which  itself 
was  sorely  tried  by  the  necefsity  of  coping  with  the  diffi- 
culties of  a  gigantic  and  complex  problem  with  an 
inadequate  staff,  under  the  control  of  laymen.  Those  who 
hoped  for  an  all-rouud  reiuction  of  rates  were  sadly  dis- 
illusionised, as  we  warned  them  they  would  be  ;  there  is 
goo  J  reason  to  anticipate  an  increase  rather  than  a  decrease. 
The  efficiency  of  the  service  fell  so  low  that  leading  City 
men  denounced  it  as  a  nuisance  rather  than  an  aid  to  busi- 
ness. Moreover,  with  the  change  of  ownership  came  the 
accompanying  change  from  the  reasonable  and  co-operative 
methods  of  a  commercial  undertaking  to  the  autocratic  and 
arbitrary  ways  of  a  bureaucracy  ;  the  telephone  service  was 
no  longer  a  convenience  provitled  in  return  for  a  monetary 
consideration,  but  a  privilege  vouchsafed  to  those  who  suc- 
ceeded in  obtaining  connections,  subject  to  withdrawal  on 
slight  provocation  and  involving  the  u«er  in  unknown  lia- 
bilities in  the  shape  of  payments  for  calls  of  unknown 
origin,  the  sole  record  of  which  was  made  by  the  Post  Office 
staff. 

Oar  warnings  and  criticisms  were  issued  in  the  interest  of 
the  general  public,  and  not  on  our  own  behalf  ;  but  we  are 
not  to  escape  unscathed.  We  have  just  received  a  notice 
to  the  effect  that  our  telephone  number,  which  has  become 
as  familiar  to  our  friends  as  the  colour  of  our  cover,  is  to 
be  changed  (in  August,  or  before)  from  llolborn  933  to 
City  997,  "owing  to  the  ai;<iuisition  by  the  State  of  the 
late  National  Telephone  Co.'s  system,"  which  has  necessi- 
tated the  rearrangement  of  certain  of  the  exchange 
boundaries.  There  are  no  half-measures  about  it ;  arrange- 
ments are  in  progress  for  the  transfer,  and  if  we  don't  like 
it  we  can,  of  course,  do  the  other  thing.  We  hardly  need 
point  out  to  business  men  that  the  possession  of  a  recognised 
telephone  nurabsr,  in  spite  of  the  deficiencies  of  the  service. 
is  something  of  an  asset,  like  a  known  bnsmess  address,, 
and  the  arbitrary  substitution  of  a  new  number  is  in  effect, 
an  act  of  confiscation,  without  hope  of  redress. 

"The  Postmaster-General  trusts  that  you  will  excuse  any- 
temporary  inconvenience  which  may  arise  from  this  change" 
— this  is  the  velvet  glove,  cynically  affecting  to  conceal  the 
iron  hand  in  whose  grip  we  are,  in  common  with  other 
victims  of  this  Department  of  State.  The  Postmaster- 
General  is  adept  in  the  use  of  smooth  words  and  sugared 
phrases,  but  these  afford  no  consolation  for  the  injury 
inflicted  up)n  us. 
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SOME     NOTES     ON     SHUNT     REGULATING 
RESISTANCES. 


Bv   THOMAS   CARTER. 


A  RECENT  article  in  the  Electrical  Review  (March  26th, 
1915),  on  "Potentiometer  Rheostats  and  Rheostats  with 
Protective  Resistances,"  suggested  to  the  present  writer 
that  some  notes  on  the  same  subject,  dealing  with  it  from  a 
rather  more  general  point  of  view,  might  be  interesting  and 
useful  to  those  who  have  to  get  out  resistances  of  this 
special  character  frequently.  Three  separate  sections  will 
be  treated,  namely  :  — 

I. — Potentiometer  Regulators. 

II. — Regulators  with  Protective  Resistances. 

III. — A  Special  (irading  for  Ordinary  Regulators. 

The  treatment  is,  p3rhap3,  more  detailed  and  compre- 
hensive than  is  required  for  moit  practical  purposes,  but, 


Fig.  1. 

just  because  it  is  full,  it  will  cover  any  case  likely  to  arise  ; 
and  for  ordinary  purposes  the  user  of  the  method  abstracts 
as  much  as  deals  with  average  cases, 'and  probably  simplifies 
many  of  the  formula'  for  rapid  use.  As  in  all  other  pro- 
-cesses  employing  formula,  care  should  be  taken  not  to  use 
them  blindly,  but  only  after  making  sure  that  they  deal 
with  the  case  considered.  The  use  of  a  formula  without 
•care  and  intelligence  is  certain  to  lead  sooner  or  later  to 
■disaster :  a  formula  is  a  good  angel  if  a  servant,  but  if  it 
becomes  master,  it  is  more  subtle  in  temptation  than 
Satanus  himself. 

1.  Potentiometer  Reguhitors. — The  standard  connections 
of  a  potentiometer  regulator  are  shown  in  fig.  1. 

The  exciting  voltage,  e,  has  across  it  a  resistance,  n  s, 
and  the  field  winding,  whose  resistance  is  «,  is  put  in  parallel 
with  more  or  less  of  n  s,  according  as  its  current  is  to  be 
increased  or  diminished. 

The  amount  of  resistance  in  ;)  s  is  arbitrarily  chosen,  but 
it  is  useful,  as  will  be  seen  from  what  follows,  to  choose 
some  round  value  for  the  multiplier  «,  and  to  make  w  ■>  thus 
bear  a  simple  ratio  to  s,  for  greater  convenience  in  plotting 
•sets  of  curves.  The  present  writer  was  greatly  interested  to 
see  the  set  of  curves  in  the  earlier  article  already  referred 
to,  as  they  are  absolutely  identical  in  form  with  those 
developed  by  him  on  more  general  lines  many  years  ago, 
and  used  by  him  with  great  convenience  ever  since.  The 
usual  value  of  n  is  from  2  to  4,  and  the  circumstances  of 
each  case  generally  show  fairly  clearly  which  value  is  most 
suitable. 

Whatever  //  be,  the  following  treatment  is  perfectly 
general,  and  expresses  all  currents  in  all  parts  of  the  circuit 
in  terms  of  e/* — i.e.,  of  the  maximum  value  of  the  field 
current  which  it  is  possible  to  obtain.  Let  the  sliding  con- 
tact of  the  regulator  be  moved  to  a  position  which  gives 
j;  ohms  in  series  with  a  loop  consisting  of  («  «  —  x)  ohms 
in  parallel  with  s  ohms.  Let  x  be  y  times  ns  (q having  any 
value  from  zero  to  unity).  Then  the  total  resistance 
'between  terminals  is — 
(h.  s  —  x)  s 


■X  + 


n  s  —  X  +  s 


=  qn  s  + 


(h  s  —  qns)  s 


which  simplifies  to  .s' , 
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(1  -  q)n  +  1 
The  total  current  in  the  circuit  is  therefore — 

_E_    ^      (1    -  g)  W   +    1 

s    *    (j  —  q^)  n^  +  7i' 
and  t¥i8  is  clearly  the  value  of  the  current  in  ^r.     The  current 


in  (n  s  —  .;•)  is  s/(n«  —  qn  s  +  s)  =  l/((l  —  q)  n  +  1) 
of  the  total,  and  the  current  in  .s  is  {ns  —  q n s)(n s  — 
q  n  s  -f  s)  =  (1  —  q)  n'{{\  —  q)  n  +  \)  oi  the  total,  so 
that — 
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the   current   in   the    field 
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winding. 

The  curves  in  fig.  2  are  plotted  from  the  above 
expressions,  the  ordinates  representing  currents  in  terms  of 
e/x,  and  the  abscissre  values  of  x  from  zero  up  to  n  s — i.e., 
from  q  =  0  to  q  =  1-0.  The  value  of  n  chosen  for  these 
particular  curves  is  3'5. 

The  following  table  gives  the  values  (with  n  indeter- 
minate) of  the  current  in  the  three  parts  of  the  circuit  for 
various  values  of  x. 
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current. 
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If  curves  be  plotted,  similar  to  those  in  fig.  2,  but  for 
other  values  of  ?;,  say  2,  2'.'i,  3  and  4,  this  set  of  curves 
will  cover  practically  all  possible  cases  that  can  arise.  These 
curves  are  clearly  of  a  more  generally  applicable  nature  than 
those  shown  in  the  earlier  article,  as  the  latter  apply  to 
certain  definite  currents  in  amperes  and  definite  resistances 
in  ohms,  while  those  here  described,  being  based  on  frac- 
tional values  of  a  perfectly  general  total,  are  of  perfectly 
universal  applicability.  The  only  constants  required  for 
any  case  are  E  and  s,  which  are  given,  and  n,  which  is  suit- 
ably chosen.     The  value  of  the  field  current  required  at 

I3| 


c.8| 
O.S§ 


s 

\ 

Cu, 

-ve.s 

■ffrr 

.%u 

«t 

\ 

he. 

\ 

1 

1           ... 

\ 

V 

T 

■\  =  ; 

5-5 

\ 

\ 

V 

\ 

\ 

\ 

"^c 

\ 

x 

[^ 

(t 

^ 

^^' 

■^ 

■^ 

\ 

^ 

^ 

:p 

■^ 

^^ 

^ 

•n 

f-^rtrr  „  fhS-II 

V 

:^ 

O        O^ns     02ns    «-lnS    <Mn$     *5ni    Otnj    0-7ni    ©■8nj     *9"S      WnJ , 


Fig.  2. 

each  step  of  the  regulation  is  first  determined  to  suit  the 
specified  conditions  of  speed  or  voltage  variation.  These 
successive  values  of  field  current  are  tabulated  as  fractions 
of  E  •«,  and  from  the  curves  the  corresponding  values  of  x, 
as  a  fraction  of  n  s,  and  current  in  x,  as  a  fraction  of  e/.«, 
are  obtained.  By  multiplying  these  two  sets  of  figures  by 
/( .s  and  E  s  respectively,  the  required  resistance  in  ohms 
and  capacity  in  amperes  of  the  steps  of  the  regulator  are 
obtained.  A  numerjcal  example  is  scarcely  necessary,  as 
the  simplicity  of  the  method  is  obvious. 

For  a  case  like  a  booster,  it  is,  of  course,  permissible  to 
reduce  the  field  current  to  zero  ;  but  in  the  case  of  a  motor, 
there  will  usually  be  a  limiting  value  below  which  the 
current   should  not  be  reduced.     This  means  that  not  all 
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of  n  s  should  be  variable,  but  that  a  certain  part  should  be 
arranged  as  a  last  step,  not  capable  of  being  cut  out,  of 
such  a  value  as  will  give  the  required  field  for  the  maximum 
speed  specified.  If  this  be  not  done,  there  is  the  danger 
that  the  field  may  be  made  to  disappear  altogether,  with 
disastrous  results  for  the  motor. 

The  use  of  a  potentiometer  regulator  clearly  diminishes 
the  efficiency  of  the  machine  it  is  used  with.  Hence 
//  should  be  kept  as  great  as  possible,  so  as  to  reduce  the 
additional  loss  in  the  regulator  as  much  as  possible.  But, 
on  the  other  hand,  if  n  s  be  abnormally  large,  it  may  lead 
to  a  very  bulky  resistance,  as  the  regulator  has  always  to 
carry  a  current  greater  than  the  field  current.  The  choice 
of  n  is  therefore,  as  in  so  many  cases,  a  compromise  between 
two  opposing  ideals,  and  experience  is  the  best  guide  in 
making  the  selection.  The  most  usual  range  of  values  has, 
however,  already  been  indicated. 

{To  be  conlinued.') 


THREE-PHASE    ELECTRIC    CRANES    AT 
THE    PORT    OF    BORDEAUX. 


Traffic  to  the  port  of  Bordeaux  has  increased  very  rapidly 
during  recent  years,  some  indication  of  its  growth  being 
given  by  the  fact  that  116  goods- handling  machines  of 
various  types  worked  nearly  140,000  hours  in  1912,  as  com- 
pared with  51  machines  working  86,000  hours  in  1902  ; 
and  during  the  first  sis  months  of  1913  the  weight  of  mer- 
chandise handled  was  2,230,000  tons,  or  28  per  cent, 
increase  on  the  corresponding  figure  for  1912.  On  the 
extended  (,)ueyries  wharves,  the  No.  2  wet  dock,  and  in  the 
elaborate  silo  and  transporter  equipment  erected  to  serve 
warehouses  and  the  coal  yards  of  the  Paris-Orleans  Railway, 
electrical  equipment  has  been  adopted  very  extensively,  and 
has  resulted  in  marked  acceleration  and  cheapening  of 
operation.  According  to  La  Revue  Ekcirique,  six  large 
electric  cranes  are  now  installed  on  the  (^)ueyries  wharves, 
each  capable  of  raising  3.300  lb.  at  23.5  ft.  per  min.  ;  0,600 
lb.  at  160  or  235  ft.  per  min.  :  or  11,000  lb.  at  160  ft.  fer 
min.  The  range  is  34  to  46  ft.,  according  to  the  inclina- 
tion of  the  jib  ;  the  speed  of  crane  rotation,  2  b.p.m.  ;  speed 
of  translation,  40  ft.  per  min.  ;  total  travel  of  hook,  lOO  ft.  ; 
centre  of  jib  pulley  above  rails  at  maximum  radius, 
60  ft. ;  gauge  of  rails,  9  ft.  3  in.  In  each  case  a 
double  drum  windlass  is  provided,  permitting  the  use 
of  three-cable  grab-buckets  (two  cables  for  lifting,  one  for 
opening),  and  so  arranged  that  the  lifting  drum  can  be  used 
alone  for  loads  up  to  11, 000  lb.,  or  the  auxiliary  drum  alone 
for  loais  up  to  6.600  lb.  The  grab  bucket  can  be  raised  or 
lowered  when  open  or  shut  ;  and  can  be  opened  or  shut  at  any 
point  in  its  travel  whether  full  or  empty.  Of  the  14  electric 
cranes  at  the  No.  2  dock— five  have  46-ft.  radius  and  lift 
up  to  6, COO  lb.  by  single  cables ;  five  otherwise  similar 
cranes  have  three-cable  grab-bucket  gear ;  and  four 
of  46-ft.  radius,  lift  up  to  11,000  lb.  in  three-cable  grab- 
buckets. 

Three  of  the  (,»ueyries  cranes  use  compressed  air  at  901b. 
per  sq.  in.  to  operate  brakes  and  couplings,  but  three  later 
cranes  irclude,  among  other  improvements,  all  electric  opera- 
tion of  auxiliary  parts.  The  mechanical  features  of  the 
latest  hoisting  gear  are  particularly  simple.  A  heavy 
foundation  plate  carries  both  drum  shafts  on  ball  bearings, 
the  latter  being  used  to  reduce  maintenance,  increase 
efficiency,  and  permit  light  loads  to  descend  easily  without 
current.  The  front  shaft  carries  the  main  drum  ;  the  rear 
shaft  carries  the  auxiliary  drum,  driving  gear  and  cone 
clutch.  Between  the  drum  shafts  is  a  countershaft,  driven 
electrically  through  a  band  brake  coupling  which  is  closed 
only  during  hoisting.  On  this  shaft  are  two  loose  pinions, 
provided  with  claws  which  may  be  engaged  with  corres- 
ponding countershaft  claws,  the  latter  being  operated  simul- 
taneously or  independently  by  the  driver.  As  a  result,  the 
drums  may  be  driven  simultaneously  or  independently,  and 
any  desired  combination  of  movements  can  be  easily 
secured. 


The  main  drum  is  driven  through  a  geared  rim,  the 
auxiliary  drum  through  a  large  leather-faced  cone.  The 
latter  has  a  "  counter-cone  "  so  that,  when  working  with 
grab  buckets,  the  release-cable  is  tightened  during  clcsing, 
and  no  time  is  wasted  when  the  bucket  is  to  be  opened.  A 
motor-brake  engages  the  cone  of  the  auxiliary  drum,  liberates 
it  (leaving  the  drum  free),  or  engages  with  the  counter-cone 
while  closing  the  grab.  The  winding  drums  are  700  mm. 
in  diameter,  grooved,  and  each  is  provided  with  a  long-arc, 
band-brake  drum.  The  front  drum  has  two  20-mm.  cables 
and  the  other  drum  a  single  22-mm.  cable,  which  is  used  to 
open  and  close  the  grab  or  to  lift  loads  up  to  6,600  lb.  On 
the  end  of  the  intermediate  shaft  opposite  to  the  coupling, 
is  an  automatic  brake  preventing  running  back  of  the  load 
during  hoisting,  due  to  current  failure  or  other  cause.  All 
brakes  and  couplings  are  actuated  by  small  100-volt,  single- 
phase,  series  commutator  motors,  the  energy  consumption 
of  which  is  kept  down  to  a  minimum  by  suitable  brush  dis- 
placement. Compressed  air  is  supplied  to  the  brakes  and 
clutches  of  the  three  older  <^iueyries  cranes  by  an  electrically- 
driven  compressor. 

The  mechanical  features  of  the  older  cranes  are  less 
simple,  an  intermediate  change-speed  gearing  being  employed 
to  suit  various  loads.  In  the  later  cranes,  three-phase  series 
commutator  motors  are  used  (instead  of  ordinary  induction 
motors)  in  order  to  secure  automatic  speed  variation  in 
inverse  proportion  to  the  load. 

Three-phase  current  at  440  volts,  50  cycles,  is  taken  from 
distribution  boxes  connected  in  underground  cables,  by  a 
cable  coiled  on  an  automatic  paying-out  drum,  which  takes 
up  all  slack  and  permits  <o(,  ft.  travel  of  the  crane  on  either 
side  of  the  distributing  box.  From  slip-rings  on  the 
cable  drum,  current  is  taken  through  rings  on  the  pivot 
and  brushes  on  the  turning  part  of  the  crane  to  the  cabin 
switchboard. 

The  jib  is  elevated  through  double  worm  gearing  by  a 
4-5-KW.,  1,000-R.P.M.,  440-volt  motor,  and  its  position  at 
any  moment  is  shown  automatically  by  an  indicator  in 
the  driver's  cabin.  Slewing  is  effected  by  a  7"5-KW., 
1,000-K.p.5i.  motor  drivicg  a  worm  gear  and  pinion,  mesh- 
ing with  a  circular  rack  on  a  track  1 2  ft.  in  diameter. 
Another  7-5-kw.  motor  propels  the  crane  as  a  whole  through 
worm,  parallel  and  bevel  geats.  These  three  motors  are 
asynchronous  machines  ;  the  slewing  motor  is  open,  the 
others  are  enclosed  and  further  protected  by  sheet  metal 
hoods.  The  winch  motor  is  an  open-type  52-Kw.,  200- 
R.p.ii.  machine,  with  ball-bearings  ;  its  commutator  gives 
no  trouble  in  service.  The  100-volt,  single- phase  auxiliary 
motors  are  supplied  through  a  transformer  in  the  cabin. 

Ordinary  rheostatic  control  being  inapplicable  *o  three- 
phase  motors,  two  systems  were  tried  in  the  first  three 
(L)ueyries  cranes.  In  each  case  a  single  lever  controller  is 
arranged  so  that  pushing  the  lever  forward  starts  and 
couples  the  hoisting  motor,  while  completely  releasing  the 
brakes  :  and  pulling  the  lever  backwards  releases  the  brakes 
progressively  for  lowering  loads  without  current.  In  two 
cranes  fitted  with  asynchronous  hoisting  motors,  the  control 
lever  actuates  an  ordinary  grid  resistance  controller,  but  in 
the  third  crane,  using  a  series  commutator  winch  motor,  the 
controller  is  connected  to  the  tappings  of  a  variable  voltage 
transformer.  In  both  cases  the  control  lever  operates  the 
air  brake  and  clutch  valves  simultaneously  with  the  e'ectrical 
connections. 

In  the  newer  cranes,  all  driven  by  three-phase  series  com- 
mutator motors,  the  control  lever  operates  a  quick-acting  re- 
versing switch,  and  also  through  a  toothed  sector,  the  rotating 
winding  of  a  variable  ratio  static  transformer,  which  is  me- 
chanically balanced  in  all  positions  of  the  control  lever.  .\ 
simple  means  is  thus  provided  for  varying  power  and  speed, 
according  to  requirements;  re si-stance  losses  are  reduced  to 
an  absolute  minimum. 

The  acceptance  test  on  these  cranes  demanded  that  full 
load  be  raised  6.\  ft.,  rotated  in  and  lowered  to  earth ;  then 
raised  to  33  ft.,  swung  through  170  and  lowered  :  after 
which  the  empty  hook  was  to  be  raised  :'.3  ft .  swung  though 
170  ,  lowered  to  C.l  ft.,  swung  through  10  and  lowered  to 
earth.  The  guaranteed  mean  consumption  for  this  per- 
formance was  100  watt-hours,  with  1  l,0(iO  lb.  load,  and 
274  watt-hours,  with  6,i;00  lb.  The  actual  consumption 
averaged  less  on  10  tests. 
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Of  the  nine  three-cable  cranes  alongside  the  No.  2  dock 
four  are  of  11,000  lb.  maximum  capacity,  and  identica 
with  the  newer  Quejrie  cranes.  The  other  five  are  0,600  lb 
cranes,  similar  to  the  above  but  reduced  in  dimensions  in 
the  ratio  7  :  G,  and  fitted  with  37-Kw.,  280  r.p.ji.,  hoisting 
motors  instead  of  52-kw.,  200-R.pm.  machines.  There  are 
besides  five  6,G00-lb.  single-cable  cranes  with  600-mm. 
drums.  An  automatic  brake  prevents  running  back  during 
hoisting,  and  is  released  by  hand  when  lowering  loads.  The 
main  band  brake  is  motor  controlled,  directly  during  hoist- 
ing, progressively  during  lowering.  The  band  coupling  is 
also  motor-opera' ed  and  acts  only  during  hoisting.  All 
shafts  run  on  ball  bearings  and  the  motor  is  completely 
UQCoupled  during  lowering  so  that,  with  only  130  lb.  weight 
on  the  hook,  a  "light"  lowering  speed  of  400  h.  per  min. 
is  quickly  attained. 

The  kaisting  motor  develops  37  kw.  at  280  r.p.m.,  and 
is  a  440-volt  three-phase  series  commutator  machine. 
Variable  voltage  control   is  again  adopted  in  preference  to 


NEW     ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


The  Lock-Out  Contactor. 

The  British  Westinghouse  Co  .,  Ltd.,  of  TrafEord  P^rk,  Min- 
chesiter,  hava  recpntly  put  on  the  market  acontrol  eyatem  knowa  aa 
the  "  Series  Look  Oat  Contaotor  system,"  which  possesses  the  advan- 
tarea  of  the  se'ies  relay,  but  eliminates  its  weak  poin*^,  /.«• ,  the 
relay  contact.  The  feature  of  this  contactor  is  that  it  "  locki  out," 
and  will  not  close,  when  the  current  is  ahore  the  value  at  which 
it  has  b3en  set,  resistance  bein?  cut  out  only  when  the  current  has 
fallen  to  a  predetermined  value. 

M)tor  current  passes  through  the  operating  coil  winding 
directly  ;  with  the  contactor  in  the  open  position  (shown  in  full 
lines,  fig.  8)  at  the  instant  of  applying  current,  assuming  this 
current  to  be  ab^ve  the  value  at  which  the  contactor  should  close, 
a  flux  will  piBB  through  the  main  air  gap,  through  the  armature, 
and  along  the  steel  piece  A  fixed  to  the  armature  and  cirrying  the 
adjusting  plug,  through  the  small  air  gap,  and  on  to  the  base. 
Ths  H  IX  tands  to  hold  the  contacitor  open,  due  to  the  pull  between 
th'i  plug  and  tie  frame  being  greater  than  the  pull  at  the  main 
air  gap.     For  a  fraction  of  a  second  current  is  prevented  from 
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Fig.  1.— Complete  Costrol  Panel.  Fig.  2.— Iock-Oit  Costactop. 
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brush  shifting  (which  offers  mechanical  difficulties)  to  secure 
■speed  variation  from  GO  to  200  ft.  per  min.  hoisting  full 
iload;  and  up  to  265  fc.  per  min.,  hoisting  half  load.  The 
ibrake  and  coupling  motors  are  single-phase,  lOO-volt  series 
•commutator  motors  regulated  by  brush  displacement. 
Motors  for  jib  elevation  and  slewing  and  crane  propulsion 
are  of  the  three-phase  slip-ring,  induction  typj. 

The  two  latest  330-ft.  berths  on  the  (^ue}ries  wharves  are 
«quipped  with  seven  electric  grab-bucket,  travelling  trans- 
porter bridges,  a  line  of  re  nforced  concrete  storage  hoppers 
and  two  aerial  transporter  systems,  one  running  to  the 
Paris  Orleans  Railway  coal  yards,  1]  miles  away,  and  the 
other  serving  warehouses  acd  jards  along  the  quay.  This 
equipment  has  been  erected  at  a  cost  of  about  £80  000 
specially  to  expedite  the  discharge  of  heavy  cargoes,  and  to 
reduce  handling  to  a  minimum.  The  wharf  transporter 
bridges  permit  at  least  300  tons  per  hour  of  coal  to  be 
discharged  through  four  hatcbes  and  dumped  directly  in  the 
silo  bins.  The  total  hopper  capacity  (in  24  bins)  is  about 
2,200  tons  for  each  berth. 

Coal  is  discharged  from  the  bottom  of  the  silos  into  rail- 
way trucks  beneath,  or  into  the  buckets  of  one  of  the  aerial 
electric  transporters,  each  of  wh'ch  conveys  200  tons  an 
hour  at  an  average  speed  of  2-75  m.p.h.  The  total  coal 
tonnage  handled  for  the  Paris-Orleans  Railway  is  about 
400,000  tons  per  annum,  the  charges  for  wharf,  crane,  silo 
and  transporter  service  averaging  4d.  to  4-13d.  per  ton. 
The  new  berths  with  their  electrical  equipment  pract'cally 
■double  the  effective  capacity  of  the  wharve.".  At  least 
300,000  tons  per  annum  can  be  discharged  through  each 
new  berth,  as  compared  with  18(!,000  tons  per  annum  for 
each  of  the  seven  older  berths  equipped  with  travelling 
cranes  discharging  directly  into  ra'lway  wagons. 


pissing  through  the  part  mirked  "  saturated  section,"  doe  to  the 
very  heavy  damping  coil  which  is  wound  round  this. 

As  the  current  falls,  due  to  the  motor  speeding  up,  the  flur 
through  A  decreases,  but  the  flux  through  the  saturated  section 
remains  the  Sime  ;  in  consequence,  the  pull  between  the  plug  and 
the  base  decreases,  until  the  pull  through  the  main  air  gap  over- 
comes it,  and  the  contactor  closes. 

Without  the  damping  coil  the  contactor  would  close  as  the 
current  was  rifling,  upon  it  reaching  the  value  at  which  it  was  set 
to  operate.  Bat  owing  to  the  damping  coil  the  flax  is  prevented 
from  passing  through  the  saturated  section,  and  consequently  it 
all  passes  through  the  adjusting  plug,  and  the  contactor  cannot 
close.  In  a  fraction  of  a  second  after  the  current  reaches  the  full 
value,  the  flax  divides  between  the  two  circuits,  and  the  contactor 
is  held  out  by  the  normal  operation  of  the  Liok-Oat  device.  It  is 
free  to  close  when  the  current  falls  to  the  value  for  which  the 
contcctor  has  been  adjusted. 

An  ordinary  non-reversing  automatic  starter  embodying  this 
type  of  contactor  would  contain,  firstly,  a  shunt- wound  c  ^ntactor  ; 
secondly,  a  number  of  contactors  of  the  type  described  above,  to 
short-circuit  the  resistance  in  the  armature  circuit.  These  con- 
tactors are  so  connected  that  without  the  use  of  any  interlocking 
contacts  each  contactor  is  put  into  circuit,  and  consequently  closes 
in  the  order  desired.  Also  the  different  contactors  have  their  coils 
short-circuited,  and  consequently  fall  out  as  the  next  step  of 
reeistance  to  them  is  short  circuited,  so  that  in  the  "  full  on  " 
position  only  the  shunt-wonud  line  contactor  and  the  last  series- 
wound  contactor  are  in  circuit. 

In  order  to  keep  the  shunt  coil  as  nearly  as  possible  in  line  with 
the  series  coils  as  regards  reliability,  it  is  wound  for  a  low  voltage, 
and  a  resistance  is  connected  permanently  in  series  with  it. 

la  comparison  with  other  foini5  of  automatic  control  gear,  the 
Series  L  ick-Out  system  offers  the  following  advantages  :  — 

1.  The  number  of  shunt  cjils  is  reduced  to  a  minimum.  These 
shunt  coils  are  never  subjected  to  the  full  voltage  of  the  circuit, 
a<?  in  the  case,  at  least  momentarily,  with  mDst  other  types  of 
control  gear. 

2.  No  daoh-pot  retarde's  are  used,  the  acceleration,  as  explained 
above,  being  fixed  by  the  load  on  the  motors. 

3.  S-nall  inferlojk  contacts  and  switches  for  cutting  in  an 
economy  resistanie  are  not  necessary. 
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Terminal  for  Portable  Acciimulater. 

Mr.  B.  Babbee,  engineer  to  the  Oalton  Broad  Electricity  Co., 
Ltd.,  finding  that  many  ig^nition  cells  and  other  portable  aoenmu- 
lators  that  were  placed  in  hia  hands  for  charging  had  lost  their 
terminals,  or  had  terminals  badly  corroded  with  acid,  and  beingr 
dissatisfied  with  the  makeshift  of  soldering  a  terminal  on  the  lag, 
has  devised  a  neat  repair  terminal,  for  which  he  has  obtained 
provisional  protection.  Incidentally,  he  paints  out  that  the  ter- 
fliinals  usually  fitted,  with  a  metal' stud  embedded  in  the  lead  lug, 
are  crude  and  easily  twisted  off.  The  component  parts  of  the 
device  are  illustrated  in  fig.  4  ;  they  consist  of  a  screw  A  with  a 


Fig.  4. — Tebminal  fob  Pobtable  AccaMutATOB. 


tapered  and  slotted  base,  a  ferrule  b  fitting  over  the  latter,  and  a 
milled  nut  c.  The  end  of  the  lug  is  cleaned  and  filed  up  to  fit 
the  inside  of  the  base,  which  is  bored  parallel  ;  the  base  is  then 
put  on  the  lug,  and  the  ferrule  B  is  slipped  over  the  tapered 
•exterior  of  the  base  and  forced  home  with  the  nut,  thus  squeezing 
the  slotted  base  tightly  on  the  lug  and  gripping  the  latter  firmly. 
The  terminal  is  shown  on  the  lug  at  D  ;  it  can  easily  be  attached 
by  the  user  of  the  battery,  and  forms  a  sound  and  permanent 
repair.  We  understand  that  Mr.  Barber  wishes  to  dispose  of  the 
light  to  manufacture  the  device. 


LEGAL. 


Chester  Coepokation  r.  Chester  Wateb  Works  Co. 

In  the  Chancery  Division  on  Tuesday,  Mr.  .lustioe  Eve  heard  an 
applicatian  for  an  injunction  by  the  plaintiff  Corporation  to  restrain 
defendants  from  pulling  up  streets  in  the  city  to  lay  electric  cables 
to  the  river  side. 

Mb.  McMoeban,  K.C,  for  the  Corporation,  said  as  Mr.  Dighton 
Pollock,  for  the  defendants,  would  give  an  undertaking  not  to  pro- 
ceed with  the  work  for  a  fortnight,  he  would  consent  to  a  post- 
ponement of  the  trial  for  that  time. 


British  Vacuum  Cleaneb  Co.'s  Appkal  Dismissed. 

Judgment  was  given  in  the  House  of  Lords  on  Monday  (May  17th) 
in  the  appeal  by  the  British  Vacuum  Cleaner  Co.,  Ltd.,  against  an 
order  of  the  Court  of  Appeal  in  favour  of  the  respondents,  Messrs. 
James  Robertshaw  &  Sons,  Ltd.,  in  which  judgment  was  reserved 
on  April  26th,  as  already  reported  by  us,  page  613  ante. 

The  Lord  Chancellor,  in  giving  judgment,  said  the  action  was 
brought  by  the  British  Vacuum  Cleaner  (^o.,  as  plaintiffs,  to  restrain 
infringement  of  a  patent,  granted  to  Hubert  Cecil  Booth,  for  im- 
provements relating  to  the  extraction  of  dust  from  carpets  and  other 
materials.  The  defence  was  twofold  :  first,  non-infringement  ;  and, 
secondly,  prior  publication  and  user.  The  patent  had  been  on 
several  occasions  before  the  Courts  in  other  cases,  and  this  House  had 
decided  that  it  contained  a  sufficient  subject-matter,  and  was  to  be 
construed  in  a  particular  sense.  It  was,  however,  open  to  the 
defendants  to  prove  anticipation  as  well  as  non-infringement,  and 
the  Court  of  Appeal,  by  a  majority,  reversiog  the  judgment  of  Mr. 
Justice  Sargant,  sitting  as  Judge  in  the  Chancery  Division, 
decided  in  favour  of  the  defendants  on  the  question  of  non- 
infringement. 

The  appellants'  invention  consisted  of  the  combiaation  of  an 
sitracting  implement  and  a  power-driven  suction  pump,  by  means  of 
which  a  considerable  vacuum  was  obtained  and  dust  laden  air 
drawn  into  the  machine.  Prior  to  the  appellants'  invention  there 
hail  been  on  the  market  an  apparatus  for  removing  dust  by  suction, 
but  in  that  apparatus  the  suction  was  obtained  by  bellows  as  dis- 
tinguished from  a  cylinder  pump,  and  its  object  was  to  remove 
dust  from  the  surface  only,  a  process  which  required  but  moderate 
suction. 

The  conclusion  hij  Lordship  came  to  was  that  the  decision  of 
the  majority  of  the  Court  of  Appeal  was  right.  The  appellants 
had  limited  their  claim  to  an  apparatus  capable  of  maintaining  a 
pressure   of   at   least  0   lb.   at   the   nozzle    and   the   respondents' 


machines  did  not  come  within  the  patent  so  interpreted.  Accord- 
ingly, he  moved  that  this  appeal  should  be  dismissed,  with  costs. 

Lords  Strathclyde,  Parker  and  Parmoor  read  judgments  to  the 
same  effect,  and  Lord  Sumner  expressed  his  entire  concurrence  im 
the  result  arrived  at. 

Accordingly,  the  appeal  was  dismissed,  with  costs. 


Electrical  Apparatus  Co.,  Ltd.,  v.  Canadian  British 
Engineering  Co  ,  Ltd. 

In  the  City  of  London  Court  on  Tuesday,  before  his  Honour  Judge 
Atherley-Jones,  K.C,  an  action  was  brought  by  the  Electrical 
Apparatus  Co.,  Ltd.,  VanxhaU  Works,  South  Lambeth  Road  against 
the  Canadian  British  Engineering  Co.,  Ltd.,  i,  Queen  Victoria 
Street,  to  recover  £70  IS.'.  6d.,  which  consisted  of  £43  !:>?.  Id.  for 
electrical  goods  supplied  and  £27  3s.  od.  for  goods  bargained  and 
sold,  and  damages  for  refusing  to  accept  delivery  under  the  Sale 
of  Goods  Act. 

It  seemed  that  the  defendants  ordered  the  plaintiffs  to  dispatch 
one  10-ampere  single-phase  meter,  1 10  volts,  to  Ontario,  and  a  similar 
one  to  the  defendant  company's  office  in  Winnipeg.  Plaintiffs  had 
the  goods  specially  manufactured  for  the  defendants,  and  then 
asked  for  special  instructions  about  delivering  them. 

Mb.  Taylor,  the  plaintiffs'  secretary,  said  they  telephoned  to  the 
defendants  that  the  goods  were  ready  for  shipment.  They  had 
never  been  able  to  receive  the  necessary  instructions,  with  the 
result  that  the  goods  were  on  their  hands.  There  was  no  avail- 
able market  for  them  as  they  were  made  specially  for  the 
defendants. 

The  Secretary  of  the  defendant  company  said  they  could  not 
pay  at  present.  Ninety  per  cent,  of  the  company's  creditors  in 
Canada  and  the  greater  part  of  the  creditors  in  England  had 
agreed  to  a  scheme  whereby  they  were  to  have  six  months'  exten- 
sion of  time.  If  judgment  was  given  for  the  plaintitfs  in  that 
case,  the  defendant  company  would  have  to  go  into  liquidation, 
and  the  plaintiffs  were  the  only  creditors  who  were  pressing 
them. 

Judge  Atherley-Jones  said  he  did  not  want  to  break  up  the 
defendant  company,  and  no  doubt  the  plaintiffs  would  meet  them 
in  a  reasonable  way. 

Mr.  Taylor  replied  that  a  meeting  had  been  held  of  the 
defendants'  creditors  in  Canada  without  any  reference  to  the  plain- 
tiffi-,  and  there  had  been  no  formal  meeting  in  England  at  which 
they  could  attend  to  discuss  the  defendants  financial  position. 
They  did  not  consider  they  were  deserving  of  any  consideration, 
having  shown  none  to  the  plaintiffs.  They  did  not  wish  to  act 
vindictively. 

Judge  Atherley-Jones,  K.C,  said  he  did  not  think  they  did. 
He  must  give  judgment  for  the  plaintiffs  for  £67  3s.  I'-i.  The 
Canadians  had  deserved  well  of  this  country,  and  therefore  the 
defendants  should  receive  every  consideration. 


Electric    Furnaces    in  Italy.  —  Recently    published 

statistics  relating  to  the  number  of  electric  furnaces  in  Italy 
up  to  1913,  show  that  they  are  in  use  by  four  establishments 
engaged  in  iron  smelting  and  ten  in  other  industries.  Of  the 
former,  the  Dalmiene  works  at  Bergamo  have  doubled  their  plant, 
and  their  output  of  iron  piping  is  now  30  tons  yearly.  The  plant 
comprises  two  Heroult  furnaces.  The  Tranchi-Griffin  works  at 
Brescia  is  considering  the  introduction  of  a  Stassano  electric 
furnace  for  the  production  of  oast-steel.  The  Darfodelle  Ferriere 
works  at  Volta  has  continued  the  production  of  foundry  iron  with 
a  3,000-K\v.  Heroult  furnace;  it  also -produces  flue  iron,  ferro- 
manganese,  ferro-silicon,  and  carbide  of  calcium  with  three  Keller 
furnaces  of  1,.50U-KW.  capacity,  four  of  7,".0,  and  two  of  7.".,  adapted 
to  each  purpose.  lu  the  Milan  works  of  the  Acciaierie  Milaneei, 
two  Stassano  furnaces  are  in  steady  operation.  At  Turin  the 
Fonderie  Riunite  is  obtaining  good  results  from  the  Bassancee 
furnace,  which  is  of  the  arc  type  like  the  Stassano. 

Of  electric  furnace  installations  employed  in  other  industries, 
there  lithe  iastallaton  at  the  works  of  Prof.  Rossi,  of  Lignano, 
whose  capacity  was  doubled  in  I'JIil.  It  consists  of  IS  furnaces  of 
."lOO  KW.  at  4,000  volts,  used  for  the  fixation  of  atmospheric 
nitrogen,  and  a  small  furnace  of  120  KW..  employed  in  making 
an  alloy  called  "  Elianite,''  invented  bv  I'rof.  Rossi,  which  is 
fusible  like  iron,  but  absolutely  unattackable  by  acid.  In  the 
manufacture  of  aluminium  the  Bussi  Works  treated  in  I'.' 13  over 
6,000  metric  tons  of  bauxite,  yielding  871  metric  tots  of  metal. 
Of  carbide,  the  Darfo  Works,  with  their  Keller  furnaces,  turned  out 
about  the  same  quantity  as  the  preceding.  In  the  neighboni- 
hood  of  the  Italian  capital  a  much  griater  pioduttion  was 
effected— some  34,CoO  metric  tons  (againut  26,000)  in  the  several 
works  at  Foligno,  Anveisa,  Narni,  Papigno,  and  Collestatte..  The 
Foligno  Works  have  now  given  up  this  branch  of  production,  and 
devote  their  energies  to  ferro-silicon,  but  a  new  carbide  factory, 
employing  three  furnaces  of  a  total  capacity  of  J  250  KW.,  baa 
been  started  at  S.  Giovanni  Lapatoto.  Calcium  cyanamide  is  also 
produced  at  Collestatte,  to  the  extent  of  12,600  metric  tons 
Lastly,  electric  carbons  are  manufactured  at  Narni,  the  output  in 
r.»Ki  totalling  l.S.OOO  metric  tons. 
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WAR    ITEMS. 


Electric  Motor  Lorry  at  Erith. — Messrs.  Vickers,  Ltd., 
have  just  put  into  service  a  Sj-lon  Baker  electric  motor 
lorry  in  connection  with  their  works  at  Erith,  Kent.  It  is 
to  be  used  for  the  transport  of  war  material  to  Woolwich 
Arsenal  and  Dartford  and  for  the  collection  of  goods  from 
the  railway  station. 

Board  of  Trade  Publications. — The  C.I.  Branch  of  the 
Board  of  Trade  has  issued  No.  20  of  its  lists  of  inquiries 
for  the  sources  of  supplv  of  goods  for  the  \^•eek  ended  May 
8th. 

An  .4ustralian  Charge. — Reuter's  correspondent  at  Ade- 
laide says  that,  on  May  14th,  Mr.  Justice  Gordon  decided 
that  there  was  no  case  to  go  before  a  jury  in  connection 
with  the  charge  brought  against  Mr.  Francis  Hugh  Snow, 
a  well-known  merchant,  of  attempting  to  supply  copper  ores 
to  a  firm  in  German)'.  The  accused  will  probably  be  prose- 
cuted on  another  charge. 

Carbon^malving  in  Australia. — .\n  .Australian  paper  states 
that  a  company,  to  be  known  as  the  .Australian  Arc  Carbons 
Co.  Pty.,  Ltd.,  has  been  formed,  nvith  an  authorised  capital 
of  .£4,000,  in  400  shares  of  ^610  paid  up,  for  the  local  manu- 
facture of  carbons  of  the  kind  extensively  used  for  cinema 
shows,  naval  searchlights,  railway  arc  lamps,  municipal 
lighting,  and  various  electrical  influence  machines.  "  In  the 
past  these  have  been  largely  imported  from  Germany  and 
Austria.  The  secretary  is  Sir  Alexander  Peacock,  339,  Col- 
lins Street,  and  the  sole  distributing  agents  are  Messrs. 
Newby  &  King,  National  Mutual  Buildings,  Collins  Street, 
Melbourne." 

Russian  Demand  for  Electric  Fittings. — A  Petrograd 
paper  says  that  with  the  opening  of  the  building  season 
the  question  of  the  scarcity  of  electrical  materials  becomes 
a  very  acute  one.  The  previously  existing  supplies  of  sun- 
dry- accessories  for  installing  electricity,  as  the  demand 
throughout  the  winter  was  not  reduced,  have  considerably 
declined,  and  the  question  now  is  one  of  making  up  the 
supplies.  Local  factories  that  engage  in  producing  such 
goods  are  so  overwhelmed  with  large  and  urgent  orders  that 
the  production  for  stock,  or  for  the  market,  is  reduced  to  a 
minimum,  and  the  Moscow  factories  are  unable  to  satisfy 
the  demand.  The  large  increase  in  Customs  duties  is  having 
its  effect  upon  the  prices  which,  for  the  most  part,  are  up 
from  30  to  40  per  cent.  For  want  of  raw  material  the  pro- 
duction of  batteries  too  has  been  very  much  curtailed.  There 
is  no  carbon  for  arc  lamps.  \'ery  satisfactory  offers  of  in- 
stallation material  have  been  received  from  .America,  but  the 
conditions  of  sale  are  not  suitable  to  the  Russian  market. 
The  proposals  submitted  at  the  council  of  electro-technicians 
held  in  January  this  year,  to  manufacture  in  Russia  some  of 
the  more  generally  used  types  of  fittings  in  place  of  those 
previously  imported  from  Germany,  have  not  vet  material- 
ised, because,  as  stated  above,  the  Russian  factories  are 
overwhelmed  with  important  orders.  The  demand  at  the 
moment  is  not  important,  but  it  is  expec.ted  to  become  so  in 
a  few  weeks'  time. 

Government  Cable  Contracts. — .Among  the  Parliamentary 
questions,  asked  on  May  13th,  was  one  put  to  the  First 
Commissioner  of  Works  by  Mr.  Booth,  who  asked  if  Julius 
HLrschmann  was  still  a  director  of  the  Union  Cable  Co., 
which  received  a  Government  contract;  if  he  was  a  nominee 
of  the  Deutsche  Kabelwerke  A.  G.,  Berlin;  and  where  he 
was  now  residing.  Mr.  \\'alter  Rea,  in  reply,  stated: — "  So 
far  as  the  information  in  the  possession  of  the  Office  of 
Works  shows,  Julius  Hirschmann  is  not  a  director  of  this 
company.     His  place  of  residence  is  not  known." 

The  following  letter  has  come  to  hand  just  as  we  go  to 
press: — "  I  do  not  know  your  correspondent,  Mr.  .A.  R. 
Munday,  and  have  no  wish  to  repiv  to  his  letter,  but  since 
so  much  publicity  has  been  given  to  the  matter,  perhaps 
it  is  well  our  friends  should  know  that  five-sixths  of  the 
work  we  have  in  hand  at  the  present  moment  is  on  direct 
Government  <;ontracts  for  various  departments.  So  long 
as  the  Government  offer  us  work,  we  shall  carrv  on,  in  the 
belief  that  we  are  patriotic,  and  allow  the  Board  of  Trade 
and  its  Supervisor  to  look  after  any  profits  there  may  be. 
I  trust  you  will  be  good  enough  to  publish  this  letter. — 
J.  A.  BL.4CKWOOD  (on  behalf. of  the  employes  of  the  Union 
Cable  Co.,   Ltd.),  Dagenhaiti  Dock.     May  19th,  1915." 

The  Lighting  of  London  Streets. — At  the  Lambeth  County 
Court,  before  Judge  Parr\-,  on  Fridav,  George  Brown,  a 
taxi-cab  proprietor,  brought  an  action  against  the  Lambeth 
Borough  Council  to  recover  damages  for  injuries  to  a  cab. 
It  was  stated  that,  after  emerging  from  the  glare  of  a  shaded 
gas-lamp  at  Brixton,  plaintiff  was  plunged  into  total  dark- 
ness, and  ran,  a  short  distance  away,  into  a  refuge,  on 
which  was  an  electric  arc  lamp.  At  the  time  of  the  accident 
this  electric  lamp  was  out,  the  result  being  that  the  driver 
smashed  the  lamp  column  and  damaged  the  car.  Evidence 
was  called  to  prove  that  the  electric  lamp  on  the  refuge  was 
out  at  the  time  of  the  accident,  and  that  it  was  practically 
impossible  for  a  driver  to  see  the  refuge  after  he  had  come 
from  the  glare  on  the  road  caused  by  the  shaded  gas  lamp. 


A  police-sergeant  stated  that  it  was  so  dark  that  he  had  to 
go  into  the'  cab  and  turn  up  the  light  in  order  to  make  a 
note  of  the  accident.  Mr.  Bruce  Penny,  Town  Clerk  of 
Lambeth,  for  the  defence,  maintained  that  there  was  no 
negligence  on  the  part  of  the  Council,  inasmuch  as  the 
lighting  arrangements  were  carried  out  by  the  gas  company 
and  the  South  London  Electric  Supply  Corporation.  He 
also  pleaded  that  the  Council  was  not  responsible  for  the 
accident,  as  it  was  acting  under  the  instructions  of  the 
Chief  Commissioner  of  Police,  who  was  responsible  for  the 
lighting  of  the  streets  under  the  Defence  of  the  Realms  Act. 
^ir.  H.  C.  J.  Edwards,  the  borough  engineer  for  Lambeth, 
stated  that  the  lamps  had  been  shaded  at  the  instigation  of 
the  police,  who  approved  of  the  measures  taken  bv  him  and 
liis  staff.  It  was  desired  that  the  lights  from  the  lamps 
should  be  thrown  on  the  ground,  but  that  did  not  cause  a 
glaring  light.  It  was  common  knowledge  that  the  whole  of 
the  lighting  of  London  had  been  taken  out  of  the  hands  of 
the  local  authorities,  and  that  the  police  were  responsible 
for  it.  Evidence  was  given  that  the  electric  arc  lamp  should 
have  been  in  working  order  at  the  time  of  the  accident,  and 
that  it  should  have  been  alight,  as  it  was  found  to  be  burn- 
ing at  eleven  o'clock  on  the  morning  after  the  accident.  Mr. 
Lever  pointed  out  that  under  a  recent  decision  in  the  High 
Courts,  when  a  similar  action  was  taken  against  the  Poplar 
Borough  Council,  the  Council  was  responsible  for  an  acci- 
dent of  this  nature.  Judge  Parry  said,  in  view  of  the  im- 
portance of  the  case,  he  should  reserve  his  decision. 

Limiting     Municipal     Expenditure     in     War'time. — The 

Finance  Committee  of  the  L.C.C.  has  reported  to  the 
Council  at  some  length  on  the  subject  of  the  restriction  of 
capital  expenditure.  The  object  of  the  Treasury  is  to  con-  _ 
serve  and  direct  into  channels  useful  to  the  nation  for  the 
furtherance  of  the  war  both  the  capital  and  the  labour  of 
the  nation,  and  it  is  desired  by  their  lordships  to  stop  or 
reduce  capital  expenditure  by  local  authorities  rather  than 
merely  to  restrict  fresh  borrowing.  The  Committee  has 
considered  the  matter  in  order  to  report  what  action  should 
be  taken  to  comply  with  the  spirit  of  the  Government's 
suggestions,  and  it  concludes  that  the  general  principle  to 
\x  observed  is  that  all  capital  expenditure  not  necessary 
for  the  furtherance  of  the  war  should  be  postponed;  in  other 
words,  that  municipal  or  local  interests  must  be  subordin- 
ated to  national  interests.  The  Committee  says: — "  One 
exception  only  is  specifically  allowed,  viz.,  urgent  works 
connected  with  the  public  health;  but  the  Treasury  will  ap- 
parently give  a  somewhat  broad  interpretation  to  the  expres- 
sion '  furtherance  of  the  war  '  which  wUl  allow  of  expendi- 
ture on  any  municipal  service  which,  if  not  carried  on,  would 
hamper  those  engaged  in  industries  directly  concerned  with 
military  requirements.  It  is  possible  that  the  approval  of 
the  Treasury  might  be  secured  to  expenditure  on  isolated 
purchases  of  property  in  cases  in  which  specially  favourable 
opportunities  occur,  as  such  expenditure  makes  no  demand 
on  labour,  but  the  actual  payment  of  the  purchase  money 
should  be  postponed,  if  possible.  Further,  expenditure  on 
works  in  progress  under  existing  contracts  will  only  be 
allowed  if,  after  due  inquiry  and  consideration,  it  appears 
that  such  expenditure  cannot  be  postponed  or  delayed."  A 
letter  from  the  Treasury,  dated  28th  .April,  indicates  another 
ground — extreme  urgency,  which  ijiay  influence  them  in 
granting  sanctions,  for  it  savs: — "  With  regard  to  the  pro- 
posed expenditure  of  ^£88,000  on  providing  two  additional 
turbo-generators  at  the  Greenwich  generating  station,  Mv 
Lords  recognise  that  this  is  a  service  of  urgent  importance 
which  cannot  be  deferred  indefinitely,  but  they  would  ask 
that  the  London  County  Council  should  further  consider 
whether  it  is  not  possible  to  postpone  the  expenditure  con- 
sistently with  safety  for  (say)  si.x  months  or  a  vear.  Thev 
will  not  refuse  sanction  for  the  borrowing  of  the  money  if 
and  when  the  London  County  Council  determine  that  it  is 
absolutely  impossible  further  to  postpone  the  expenditure." 
The  Committee  continues: — It  is  necessary  that  definite 
action  should  be  taken  by  the  Council  without  delay,  and 
instructions  given  to  committees  to  review  the  position  and 
reconsider  their  annual  capital  estimates  for  1915-16,  and  we 
submit  the  recommendations  accordinglv.  We  desire  to 
refer  to  the  action  taken  by  the  Emergency  Committee  on 
-August  14th,  1914,  and  subsequently  continued  by  us,  subject 
to  certain  modifications,  as  reported  to  the  Council  on  27th 
April,  1915,  with  a  view  to  making  more  frequent  pavments 
to  contractors  than  those  to  which  they  are  entitled  under 
their  contracts.  The  object  of  this  action  was  to  prevent 
the  delav  of  works  at  a  time  when,  as  the  Local  Government 
Board,  in  its  circular  of  11th  March,  1915,  has  pointed  out, 
"  there  was  reason  to  fear  that  unemplovment  might  be 
widespread."  The  same  circular  urges  that  the  position  is 
now  reversed,  and  that  "  it  will  be  necessary  to  economise 
labour  to  the  greatest  extent  possible."  We  have  accordingly 
given  instructions  for  the  special  arrangements  referred  to 
to  be  discontinued,  and  that  no  furtlicr  action  shall  be  taken 
under  the  resolution  of  23rd  March,  1915,  which  was  as 
follows: — 

That,  until  the  conclusion  of  the  war  or  during  such  shorter  period  as  mnv 
be  determined  by  the  Finance  Committee,  in  all  future  contracts  for  the 
execution  of  works  of  construction  or  manufacture  with  regard  to  which  the 
heads  of  the  departments  concerned  consider  it  desirable  that  more  frequent 
pa}ments  than  those  provided  for  by  the  standing  orders  of  the  Council  should) 
he  made,  a  provision  be  inserted, to  the  effect  that  heads  of  departments  shalf 
issue  certificates  for  weekly  advances  on  all  such  contracts  of  less  than  ;^2,00O, 
and   for    fortnightly    advances  on  all   other  works  contracts. 
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As  rt?S'"'Js  sanctions  to  borrowings  by  metropolitan  borough 
councils  and  loans  to  local  authorities  in  London,  the  Com- 
mittee proposes  to  deal  with  all  such  cases  in  accordance  with 
tlio  policy  indicated  in  the  letter  from  the  Treasury,  except 
those  in  which,  as  stated  in  the  circular  letter,  dated  '2oth 
March,  1915,  from  the  Local  Government  Board,  that 
authorit}-,  and  not  the  Treasury,  is  to  decide  whether  the 
pLir})Ose  for  wliich  the  loan  is  required  is  one  witli  which  it  . 
is  desirable  to  proceed  at  the  present  time.  The  Commit- 
tee's recommendations  include  the  following: — (a)  That,  in 
order  to  comply  with  the  requirements  of  His  Majesty's 
Treasury  as  regards  the  restriction  of  capital  expenditure 
during  the  continuance  of  the  war,  the  Council  do  take  all 
ixjssibie  steps  to  limit  its  capital  expenditure,  (b)  That  it 
be  an  instruction  to  all  conuiiittees  of  the  Council  to  take 
steps  forthwith  (i)  to  postpone  or  delay  expenditure  as  far 
as  possible  under  existing  contracts  and  estimates  aln  .idv 
approved  by  the  Council;  ;md  (ii)  to  refrain  from  submitting 
estimates  for  new  proposals  or  w'orks  unless  the  same  are 
for  the  furtherance  of  the  war,  or  are  of  such  urgent  neces- 
sity that  they  must  be  undertaken  immediately,  (c)  That 
it  be  instruction  to  all  committees  of  the  Council  to  recon- 
sider their  annual  capital  estimates  for  1915-16,  in  accord- 
ance with  the  decisions  arri\'ed  at  under  the  foregoing  reso- 
lutions (a)  and  (b),  and  to  forward  them,  as  amended,  to 
the  Finance  Committee  at  the  earliest  possible  date. 

War  Service  Badges  and  Recruiting. — Some  time  ago, 
when  Messrs.  E.  Bennis  &  Co.,  Ltd.,  of  Little  Hulton,  were 
officially  notified  by  the  War  Office  that  they  had  been 
placed  upon  the  list  of  firms  exempted  from  recruiting  in 
consequence  of  being  engaged  on  war  contracts,  a  personal 
letter,  as  under,  was  addressed  to  each  of  the  firm's  em- 
ployes impressing  upon  them  the  importance  of  the  work  on 
which  they  were  engaged.  Those  employes  who  were  of 
recruitable  age  were  requested  to  give  a  guarantee  to  enlist 
if  called  upon  before  exemjition  badges  could  be  supplied. 
We  learn  that  as  a  result  of  the  lirm's  appeal  over  95  |3er 
cent,  of  their  recruitable  employes  applied  for  badges  and 
signed  the  necessary  guarantee: — 

GOVERN.MIiNT  CONTRACTS. 

We  have  received  official  intimation  from  the  War  Oftjce  that  this  firm  lias 
been  placed  on  the  list  of  those  exempted  from  recruiting  during  the  period 
that  we   have  armament  contracts  on   liand. 

We  are  in  a  position  now  to  obtain  war  badges  for  those  of  our  empIojY-s 
who  are  of  recruitable  age  (between  18  and  38).  and  these  we  can  obtain 
from  the  War  Office  upon  each  man  or  youth  signing  an  application  form, 
which  can  be  obtained   in  the  time  office  during   the  dinner-hour  or  at  5.30  p.m. 

We  take  this  opportunity  of  pointing  out  to  our  employes  that  we  have 
large  contracts  in  hand  for  mechanical  stokers,  coal  ele\'alors,  conveyors,  ash 
handling  plants,  etc..  for  several  ammunition  and  powder  factories  that  are 
being  put  up  with  all  possible  spcml  by  the  Government,  quite  80  per  cent,  of 
our  work  now  being  of  this  character. 

The  present  orders  cover  several  months'  work,  and  as  we  are  under 
sliingent  guarantees  as  regards  deliveries,  the  speed  at  which  we  turn  out 
these  orders  and  the  quality  of  the  work  will  control  the  placing  of  further 
W.ir  Office  orders  which  we  have  at    present  under  negotiation. 

We,  therefore,  trust  each  man  will  realise  his  responsibility  and  assist  tlio 
fft}\ernmont  in  their  urgent  need  for  war  munitions  by  atteniling  to  his  duties 
regularly  and  conscientiou^4y,  avoiding  ijrokcn  time,  and  getting  tlirougli  his 
work  as  speedily  as  possible,  thus  enabling  us  to  execute  the  work  we  have 
undertaken    within   the   times  guaranteed. 

It  is  our  opinion  that  the  i7len  at  home  engaged  in  output  of  war  munitions 
have  as  responsible  and  important  duties  to  perform  .-is  have  tlieir  brothers 
in  the  trenches,  as  it  is  c>nly  by  their  unsc-llish  co-operation  that  our  soldiers 
can  be  kept  Well  supplied  witil  ammunition,  now  so  urgently  necessary  to 
biiiig  this  unfortunate  war    to  a  speedy  and  satisfactory  eiul.  • 

We   appeal  to  your   chivalry  and  patriotism,  and   we   do  not   think   we  sli.ill 
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appeal  in  vain. 

Mijy   nil,   l!)l."i. 

Personal. — Mr.  S.  C.  Hurry,  of  the  .Sheflield  Corporation 
clciiricitv  staff,  has  beiMi  granted  a  commission  as  a  second- 
lieutenant  in  the  Koyal  Kngineers'  .Signal  -Section.  He  has 
been  at  the  front  as  a  motor  cyclist  dispatch  rider  attached 
to  (he  C;ivalry  Division. 

Mr.  Tom  .Sumner,  el<'ctiician,  of  Huhim,  I5ollon, 
owes  his  escaix.'  from  the  "  l.usil.inia  "  to  his  capa- 
bilities as  a  swimmer.  .After  two  yc.irs  in  Can;nla  and 
th<'  Stales  as  an  electrician,  he  decideil  to  return  home  r<'- 
cently,  and  booked  iiis  passage  on  the  "  Lusitania."  He 
\v;is  on  deck  smoking  w'hfn  the  first  torpedo  struck  the  ship. 
From  the  explosion,  splinters  flew  over  him.  He  rushed 
down  fcH'  a  lifebflt,  slid  down  a  line  into  the  .se.'i,  and  struck 
away  just  as  he  saw  the  fo.im  of  the  second  tor(X'<lo.  Ho 
n'm.iined  in  the  water  three  hours  before  he  was  piclced  up. 

Lieut.  C.  L.  P'aunlhoriK'  lias  acc<'pteil  a  commission  in  the 
!)lh  West  KenI  Kei^iineni.  l'~or  years  h<'  h;is  been  secret.arv 
of  151ackburn  Civilian  Rille  Club.  Lieut.  I'-.iunthorpe  hoUls 
a  position  on  the  staff  of  Bl;ickburn  I'".leclrifily  Works. 

Mr.  Percy  T.'iylor,  assistant  ol(>ctric;il  engineer  to  n.-irwcn 
Corporation,  h.'is  enlisteil  in  the  motor  ti';tnsport  s<'rvice. 
He  left  for  Coventry  on  M.iy  l.'itii. 

Mr.  Jones,  an  eleclrici:m  m\  tlir  "  Lusit.ini;i,"  w.as  ;imong 
the   saved. 

The  "  London  Gazette  "  conl.iiiis  the  following  notice: — 
"  .\dinirallv.  May  12th.  Koyal  Marines,  Submarine  Miners 
— C.-ipt.-iin  George  Arthur  Uruce,  Tyiu'  lvl<ctrical  l-'ngineers, 
Koyal  iMigineers.  Territori.il  l'"i>rc<',  is  granteil  a  temporary 
comniissioii  as  ;i  Capl;iin,  ;iiid  to  remain  secoiiiled  in  his 
unil.      D.lleil   .\|nil   Jst." 

Roll  «)'  Honour. — Sub-Lieuleiiant  V..  B.  'frimnuT,  of 
l'aisle\ ,  is  repotted  lo  have  Iteen  woiiiuled  ;it  tile  Dardan- 
elles. Previous  lo  the  war  Ik-  li.nl  cluirge  of  the  electricity 
generating  station  at  the  .Anchor    1  bread  Mills. 


Private  John  Francis  Hobson,  of  Stalybridge,  formerly 
employed  at  the  generating  station  in  Tame  Valley,  has 
died  from  wounds  received  in  action. 

It  is  with  deep  regret  that  we  read  in  the  "  Times  "  that 
Second-Lieut.  Stanley  Bastian.  4th  .Seaforth  Highlanders, 
the  only  son  of  Mr.  C.  Orme  Bastian,  was  killed  in  France 
tin  May  9th.  The  deceased,  who  was  23  years  of  age,  was, 
iiiitil  the  outbreak  of  war,  engaged  in  the  .service  of  Messrs. 
Dick,  Kerr  &  Co.,  Ltd.,  preparing  for  .i  commercial  career, 
lie  enlisted  last  .September,  and  went  to  the  front  early  in 
November.  Mr.  C.  O.  Bastian's  numerous  friends  in  the 
electrical  world  will,  we  are  sure,  <lesire  to  join  us  in  an 
expression  of  deep  sympathy  with  him  and  .Mrs.  Bastian 
in  their  loss. 

Private  .Arthur  Baker,  of  the  8th  Warwicks,  who  was 
employed  at  the  Moseley  Road  <lep6t  of  the  Birmingham 
1  ramwavs  Department  up  to  th<'  outbreak  of  war,  has  l>-en 
wounded,  and  is  at  the  Military  Hospit.-il,  Kent. 


CORRESPONDENCE. 


Letters  received  by  ns  after  5  P.M.  ON  Tuesday  cannot  aj/pear  untU 
tlie  following  week.  Correspondents  nhould  forward  their  communi- 
cations at  the  earlie.st  x'ossible  moment.  Nu  letter  can  he  published 
•unless  we  hare  the  writer's  name  and  address  in  our  possession. 


TVireless  Control  of  Public  Clocks. 

I  have  observed  a  paragraph  uudeT  the  above  heading  on 
page  G-24  of  your  issue  of  the  30th  uJt.,  which  I  recognise  as 
au  extract  from  a  critieisiii  by  Mr.  Hope-Jones,  which  was 
published  in  the  March  issue  of  the  Hurological  Journal. 

In  fairnass  to  myself,  1  .should  like  to  state  that  a  complete 
answer  to  Mr.  Hope-Jones's  criticism  appeared  in  the  April 
is.sue  of  the  journal  in  question.  I  would  also  jKiint  out  that 
the  date  of  issue  of  the  Hurulogicnl  Journal  in  which  luy 
answer  appeared  was  .April  9th,  and  that  my  article  did  not 
appear  in  the  Rt.KCTitic.tL  Kevlew  until  ,\pril"l6th. 

It  is  a  pity,  I  think,  that  your  correspondent  did  not  see  the 
-April  issue  of  the  ILorological  Journal  before  sending  you  the 
extract  from  the  March  i.ssue,  because  he  would  have  seen 
that  Mr.  Hope-Jones's  condemnation  was  founded  chiefly  on 
an  erroneous  idea  of  the  subject. 

Further,  the  proposal  to  install  a  receiving  apparatus  does 
away  with  the  princii>lc  of  obtaining  "  collective "  control, 
vvhicfi  is  the  very  marrow  of  a  well-ai)point<'(l  time  .service.  A 
receiving  apparatus  could  certainly  be  added  to  my  scheme, 
hut  wireless  control  from  u  c^^ntral  point  woiiUl  still  be  required 
to  enable  a  responsible  individual  to  know  that  the  clocks 
were  really  to  time. 

The  la.st  paragrajih  of  the  extract  is  not  a  literal  reproduc- 
tion of  the  stateinent  which  appeareil  in  the  original.  The 
paragraph  as  it  a|)|)eiii's  is  misleailing.  and  gives  thi>  impres- 
sion that  no  licence  has  been  luye.^saiy  for  receiving  wireless 
signal.s.  I  would  respeetfully  ]«]inl  out  that  the  Postuiasfer- 
(jenernl's  licence  has  always  luvn  neces.sary  for  receiving  wire- 
less signals,  as  well  as  for  transmitting  them. 

Alfred  E.  Ball. 

Leicester,  Maij  Mlh,  1015. 

[An  extract  from  Mr.  Ball's  reply  to  Mi-.  fJojie-Joiies  waa 
publislie<l  on  ]).  712  of  our  l.-i.st  issiii-;  evidently  our  corres- 
Iioiiilent  has  oyeiiooktHl  this. — Kds.   F.i.1'X'.  Rev.] 


Photo-Printing'  Charges:  Preferential  Terms. 

In  your  is.sue  daUnl  the  '2ntl  ult.  you  puhUshed  in  your 
columns  a  letter  of  mine,  wherein  1  explainiKl  that  the  Ilkeston 
Corporation  had  instructed  Mr.  S.  V.  James,  the  Town  Clerk, 
to  state  a  ca,se  fiu'  the  oiiinion  of  counsel  (Mr.  W.  C.  Tjldcsley 
Jones)  as  to  whether  it  is  legal  to  .siijtply  energy  for  photo- 
printing  purpu.ses  at  the  same  rale's  as  cliarged  for  power. 

Yiuir  leaders  will  reiiiemlM-r  that  in  my  letter  I  af.so  )i<iin(e(l 
out  that  in  reply  to  qiiestinns  of  mine,  the  Local  Giiverniiiont 
liotird  wrote:  "The  Board  are  not  aware  <if  any  iirovisioii  in 
the  general  law  upon  the  subject  and  are  not  .iware  of  any 
ilccisiiins  of  the  Courts  upun  the  point."  I  might  al.'io  add 
that  in  connection  witli  this  ele<'tricity  quiM^lion  I  resigned 
my  po.sition  as  Chairman  of  the  Tramways  and  Electricity 
Coinmittpe. 

The  position  now  is  that  counsel's  opinion  has  l)een  rcceiveil 
since  the  beginning  of  April,  but  it  lia.s  not  yet  been  made 
public.  The  Town  Clerk  read  the  opinion  at  the  meeting  of 
the  I'.Iectrieily  Conimitlee.  hut  woiiM  nut  permit  the  wiiter 
lo  take  ii  co|)y  nor  any  exlraet.^  unless  an  undertaking  wero 
given  to  keep  the  niatt<'r  strictly  prival<.',  wbieh  (he  wiiter 
declined  t<i  do. 

Surely  it  is  not  necessary  in  this  particular  case  that  such 
secrecy  should  he  demanded. 

This  is  not  a  purely  local  question,  hut  a  matter  affecting 
hundreds  of  Corporations  and  scores  of  trades — other  than 
photographers— throughout  the  country. 
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Again,  counsel's  opinion  hiis  been  taken  at  the  expense  of 
tbe  ratepayers,  and  as  no  litigation  is  in  contemplation,  is  it 
not  reasonable  that  the  ratepayers  should  be  allowed  to  know 
the  views  of  counsel,  especially  as  the  charges  for  energy 
w  the  photographers  of  Ilkeston  have  recently  been  advanced 
Iroiu  iwwer  rates  t*>  lighting  iat<>s,  on  the  plea  that  it  is 
illegal  to  .supply  for  photo-printing  purposes  at  power  rates? 

If  you  or  any  of  your  leaders  will  expre.ss  their  views  on  the 
point  as  to  the  necessity  of  keeping  strictly  private  and  confi- 
dential the  opinion  of  counsel  in  this  particular  case  I  shall 

DC    UlGOSCti 

(CoiiD.)  William  Smith. 

Ilkeston,  May  lith,  1915. 

[We  have  already  pointed  out  that  the  Corporation  has  the 
right  to  fix  any  scale"  of  charges  for  energy  usetl  for  photo- 
printing  that  it  pleases;  if  the  scale  happens  to  coincide  with 
the  charges  for  power,  that  does  not  imply  that  there  is  any 
cciuiection  l)etween  the  two.  We  s»»e  no  reason  ^^hy  the 
opinion  of  counsel  should  be  kept  secret,  but  that  is  a  matter 
whii-li.  Ill'  eouise,  is  within  the  discretion  of  the  Committee. — 
I'l.s.  V.\M\   liiv] 


Automatic-Llit  Accidents. 

In  reference  to  Mr.  Broadbent's  article  on  lift-door  lo<ks 
appearing  in  yo)ir  issue  of  May  ]4th,  all  lift  engineers  will 
appreciate  the  difficulties  he  refers  to.  I'ndoubtedly  collap- 
silile  gat<^s  are  very  convenient,  but  with  the  necessarily  open 
spaces  between  the  pickets  it  becomes  ditMcult  to  prevent  the 
kind  of  tampering  with  the  locks  referred  to.  We  consider 
it  is  i)referable  to  lock  such  gates  at  the  centre,  but  we  have 
Ktanilardise<l  an  attachment  to  our  hxk  whereby  the  releasing 
luechanism  is,  as  he  suggests,  placed  near  the  top  of  the  gate 
frame,  to  jnit  it  as  far  out  of  reach  as  possible.  We  entirely 
agree  with  Mr.  Broadbent's  contention  that  the  addition  of 
cc implicated  apparatus  which  is  not  essential  is  likely  in  the 
en<l  to  be  more  trouble  than  it  is  worth,  but  we  have  quite 
a  number  of  lifts  working  in  which  the  doors  or  gates  are 
a<:fually  locked  before  the  hft  moves  away  from  a  landing, 
and  the  doors  remain  locked  while  it  is  passing;  this  applies 
equally  to  automatic  control  as  to  what  is  known  as  car 
switch  control.  In  such  cases,  if  .a  fault  developed  in  the  lock 
attention  would  be  called  to  it  by  the  refusal  of  the  lift  to 
start. 

Of  course,  in  these  days  of  .severe  competition  there  is  bound 
to  be  a  difference  in  the  quality  of  the  various  mechanisms 
which  go  to  make  up  a  lift,  but  we  consider  that  too  nnich 
ciire  cannot  be  given  to  devices  such  as  are  used  for  the  hxk- 
ing  of  the  gates,  seeing'  how  much  is  dependent  ni>on  their 
pr<i|ier  working.  The  use  of  a  second  catch  for  the  locking 
lever,  which  we  always  (it,  .should  have  prevented  the  even 
remot<^  possibility  of  opening  the  gat*  t<i  which  Mr.  Broadbi'Ut 
refers,  provided,  of  course,  that  the  locks  and  other  appainfus 
were  in  Working  order. 

For  Waygood-Otis,  Ltd. 

H.  Habmsworth,  Dijvrfor  II ml  Su/fs  Manager. 
London,  S.E.,  .V.n;  lllh.  191-5. 


Cab  Signalling, 

As  one  who  has  carefully  studied  railway  signalling  methods 
in  four  countries  for  more  than  ten  years,  I  wish  to  commend 
as  strongly  as  possible  Mr.  Ogden's  thoroughly  sound  and 
accurate  criticisms  in  your  current  edition,  h'rom  the  public 
.safety  jioint  of  view,  it  would  have  been  all  the  better  for 
Mr.  ()gden  to  have  extended  his  critique  to  include  the  other 
grave  mistakes  Mr.  .-\cfield  makes  concerning  electrical  sig- 
nalling. On  even,'  point  in  dispute  between  the  two  writ«rs 
Mr.  Ogden  is  right  and  Mr.  Acfield  is  wrong. 

Track  circuiting  certainly  was  not  "  introduced  into  railway 
signalling  in  the  past  few  yeai's.','  I  travelletl  under  track- 
ciicuit  protection  more  than  fourteen  years  ago,  and  such 
circuits  had  then  been  in  regular  service  tor  more  than  four- 
teim  years.  No  valid  reason  can  be  given  for  the  fact  that, 
as  to  tr.ick  circuiting,  British  steam  railways  are  so  many 
yein-s  behind  those  Ameri<'an  railroads  which  operate  under 
the  same  conditions.  British  steam  railways  W(]uld  be  sig- 
nalled more  economically  and  far  more  safely  if  antiquated 
mechanical  devices  were  superseded  by  modern  electrical 
apparatus. 

Mr.  .VcfieM  would  have  been  less  misleading  if  he  had  paid 
ajipropriate  attention  to  the  .serioius  objections  peculiar  to  .A.C. 
track  circuits.  It  is  questionable  whether  the  undoubted 
advantages  of  this  class  of  circuits,  when  considered  in  con- 
nection with  their  marked  disadvantages,  are  sufficient  to 
warrant  the  optimistic  opinion  he  expresses.  The  three-wire 
track  circuit  certainly  seems  to  oiler  very  decided  advantages 
ever  the  .A.C. 

In  asserting  that  the  Eailophone  "  is  undoubtedly  designed 
o,i  right  lines."  Mr.  Acfield  is  utterly  wrong,  as  I  have 
several  times  proved  in  the  technical  Press  and  in  lectures  to 
technical  meetings  in  London.  Birmingham,  Sheffield,  and 
elsewhere.  .According  to  published  descriptions,  the  test  (?) 
of  this  toy  on  the  Midland  Kailway  is  a  very  friv(dous  waste 
of  time.  For  instance,  at  least  two  illustrated  articles  (neither 
of  them  by  me),  in  the  Press  show  the  Midland  "teste"  as 
pioceeding  under  the  conditions  that  two  distant  signals  on 
trncks  of  ojiposite  traffic  are  about  twice  the  requisite  viewing 
distance  apart,  that  there  is  not  a  home  arm  on  the  same 
|)nle  with  either  di.staut,  and  that  there  is  no  inten'cning 
home  or  distant  .sign;d  for  either  track.  Mr.  Acfield  knows 
quite  well  that  this  combination  of  conditions  does  not  occur 
one  time  in  a  hundred.  It  would  certainly  be  interesting  for 
Mr.  .\cfield  to  inform  your  readers,  by  the  aid  of  circuit 
diagrams,  as  to  how  he  would  extend  the  Midland  Railophoue 
installation  ,so  as  to  take  care  of  the  case  of  a  double-track 
junction  with   a  four-track  route. 

Every  wireless  cab  .system,  whether  Paradic  or  Hertzian. 
that  has  ever  been  puldicly  propo.sed  is  designed  on  hnes  that 
arc  decide<lly  wrong.  'The  very  fact  that  the  action  is  "wire- 
less"— i.e.,  radiative — connotes  a  dangerous  tendency  inherent 
in  such  systems,  but  entirely  absent  from  electrical  ramp 
systems.  The  wireless  impulse  tries  as  liard  to  go  to  the 
v.'rong  locomotive  as  it  does  to  go  to -the  right  one;  but  the 
same  is  not  true  of  the  conducted^and  nnn-rndintive-- 
ir:;pulse  in  the  ranq)  systems. 

TVm.  H.  Dammond. 
Xottingham,  M.nj  loth,  191-5. 


Trade  After  the  War. 

If  you  will  grant  me  the  space  I  would  like  to  say  that  1 
think  Mr.  Edward  Bergtheil's  letter  in  your  curient  issue 
very  apt,  with  the  exception  that  most  business  houses,  as 
he  suggests,  do  not  know  exactly  how  to  begin  on  the  over- 
KCJis  campaign.  Provide<l  a  person  or  business  man  has  seen 
a  l)it  of  the  world  outside  his  own  native  island,  the  problem 
of  getting  a  good  hold  in  respec-t  of  the  over.seas  ex-Austro- 
Gernjan  trade  is  fairly  easy.  The  jieople,  however,  who  might 
move  seem  mentally  lethargic — in  fact,  one  cannot  kick  them 
into  animation,  and  I  have  been  at  it  since  the  second  week 
in  August ! 

I  may  add,  by  ■n'ay  of  explanation,  that  three  trade  associa- 
tions have  had  my  services  in  the  past  (two  British  and  one 
American),  and,  in  addition,  on  behalf  of  British  and  foreign 
firms  I  have  either  travelled  or  been  in  France,  Belgium, 
Germany,  Austria,  Paissia,  Turkey,  part  of  Persia,  U.S.A., 
etc.,  so  do  not  si>eak  without  my  book.  With  this  and  mucli 
other  experience  behind  me,  it  is  clear  to  me  that  any  British 
firur  which  has  already  an  overseas  connection  should  develoji 
it  from  the  overseas  pitch  either  by  suitable  and  more  energetic 
.salesmanship,  by  hx-al  publicity  work  (a  most  important  item). 
or  by  a  thorough  investigation  of  the  requirements  in  goods 
and  terms  of  the  overseas  place  or  places.  If  a  firm  has  nc 
overseas  depots,  well,  let  it  get  suitable  agents,  but  first  see 
that  they  are  suitable,  and  get  them  to  disclose  theh-  suc- 
cessful activities  in  the  past,  and  then  go  by  their  advice  .is 
to  goods,  literature  and  service  required,  s<t  that  if  there  i^ 
to  be  a  fault,  it  may  be  theirs,  and  not  that  of  the  home 
manufacturer. 

.As  a  very  fair  enthu.siast,  as  well  as  a  co.smopolitan  business 
wanderer  (though,  unfortunately,  nothing  of  a-  linguist).  I 
will  be  most  happy  to  write  a  lengthy  and  more  detailed 
general  letter  on  the  above  subject  if  Viiii-  readers  show  any 
ii.ierest. 

A.  M.T. 

Wimbledon,  S.W.,  May  lllh,  1915. 


The  Engineering  Industry  and  the  War. 

The  statements  contained  in  my  letter  of  May  7th  are 
entirely  correct.  I  did  not  give  weight  of  the  human  heart, 
but  capacity  and  industrial   performance. 

J.  Sntherland  AVarner,  A.M.I.Meeh.E. 

Lmdon,  W..  ^fnll  15//I,  101.5. 


Electrical  Standards.  —  Mr.  11.  M.  iTobart  and  Mr. 

C.  E.  Skinner,  who  were  sent  to  London  as  delegates  from  the 
American  Institute  of  Electrical  Engineers  to  confer  with  the 
Standards  Committee  of  the  Institution  of  Electrical  Engineers  of 
Great  Britain  in  February,  completed  their  work  on  Starch  25th, 
and  were  to  make  their  formal  report  to  the  Standards  Committee 
of  the  A.I.E.E.  on  May  7  th.  It  is  understood  that  their  mission 
was  successfnl,  and  that  substantial  agreement  between  the 
standards  of  the  two  countries  has  been  reached.  Sir  John  Soell, 
president  of  the  Institntion  of  Electrical  Eogineers,  formally  wel- 
comed the  delegates,  and  Dr.  R.  T.  (Uazebrook.  director  of  the 
Xational  Physical  Laboratory,  acted  as  chairman  of  the  confer- 
ence?, whi^h  were  held  at  the  home  of  the  Institution  of  Civil 
Eaeineers  in  London.  Every  possible  courtesy  was  shown  to  the 
American  delegates,  and  there  was  ample  evidence  of  the  earnest 
desire  of  the  British  Standards  Committee  to  arrive  at  a  complete 
agreement.  It  is  expected  that  through  their  study  of  both  seta 
of  rules  with  the  British  Committee  the  delegates  will  be  able  to 
make  important  suggestions  for  the  clarification  of  the  American 
rules.  It  is  also  thought  that  they  will  make  certain  recom- 
mendations for  changes  in  the  American  rules  ia  order  to  arrive  at 
closer  agreement  than  would  otherwise  have  been  possible.  While 
there  probably  will  still  be  minor  differences  to  be  settled,  and 
while  the  wording  of  the  two  sets  of  rales  will  be  different  in 
many  respects,  it  is  expected  that  in  all  essential  points  the 
machinery  built  in  accordance  with  either  set  of  standards  will 
fulfil  the  sime  specifications. —  t'/fctrirul  WurlJ. 


Vol.  TO.    No.  l,95i;,  May  21,  1915.] 
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BUSINESS   NOTES. 


Consular  Xotes. — CHINA. — The  American  Consul  at 
Peking  reports  that  at  a  recent  meeting  of  the  American  Associa- 
tion of  North  China  a  resolution  was  passed  asking  American 
manufacturers  of  machinery  to  follow  the  practice  of  British 
manufacturers  in  sending  machinery  to  Chinese  technical  schools 
and  universities  for  their  use  as  a  means  of  advertising  American 
machinery  and  bringing  it  into  favour  with  the  Chinese  students, 
who,  on  account  of  their  familiarity  with  the  machinery  during 
their  school  days,  will  be  inclined  to  favour  its  use  in  fields  to 
which  they  may  be  called  later  in  life.  A  committee  was 
appointed  to  draw  up  a  list  of  the  kinds  of  machinery  in  demand, 
and  of  the  institutions  to  which  they  could  advantageously  be 
presented. 

HONG-KONG.— The  American  Consul  at  Hong-Kong  reports  : 
"  The  opportunity  for  the  introduction  of  cheaper  grades  of  elec- 
trical supplies  in  the  Hong-Kong  field  growing  out  of  the  closing 
of  the  trade  to  German  manufacturers  as  a  result  of  the  war,  is 
being  taken  advantage  of  by  .Japanese  manufacturers,  and  many 
lines  of  electrical  goods  are  coming  into  this  market  from  that 
country.     There  are  three  well-equipped  factories  for  such  goods 
in  Japan,  according  to  Hong-Kong  importers  concerned  in  this 
trade,   and   all  of  them   have  carried  on  an  active  campaign  in 
behalf    of   their    goods,   which   include   practically   all  lines  of 
ordinary  electrical  supplies,  aside  from  electrical  machinery  and 
the  finer  grades  of  electrical  apparatus.     Prices  are  much  lower 
than   those   for  American  goods  answering   the    same    purpose, 
though  the  American  goods  are  much  superior  in  quality.     The 
nature  of  the  trade   is   indicated  by  the  fact  that  one  company 
imports  filaments  for  incandescent  lamps  from  the  United  States 
and  manufactures  the  lamps  in  Japan,  the  lamps  selling  here  for 
about  Iti  cents  gold  wholesale.     These  lamps  lack  the  life  and  the 
efficiency  of  the   American  or  Earopean  lamp    competing    with 
them,  but  they  attract  a  considerable  trade  and  supplant,  for  the 
time  being  at  least,  the  better  grade  lamps  manufactured  in  Europe 
or  the  United  States.     The  situation  is  similar  as  regards  the  trade 
in  insulated  wire,  fuses,  porcelain  insulators,  globes,  and  similar 
accessories.      The  Japanese  may   almost   be    said   to   control  the 
market  in  some  of  these  lines  at  present.     A  curious  phase  of  the 
trade  is  that  the  Chinese  importers  usually  prefer  to  buy  such 
Japanese  goods  through    foreign    houses    in     Hong-Kong,   thus 
adding  a  profit  to  the  cost,  but  avoiding  transactions  with  Japan 
direct.     Prices  in  some  of  these  goods  from  Japan   run  almost  5o 
per  cent,  cheaper  than  goods  from  the  United  States  or  Europe. 
The  hope  of  future  trade,  however,  lies  in  the  poor  grade  of  the 
goods  and  the  consequent  expense  and  trouble  of  early  renewal. 
In  a  general  way  only  high-grade  goods  will  stand  the  climate  in 
Hong-Kong,  and  the  purchase  of  inferior  grades  will  undoubtedly 
be  expensive  in  the  long    run.     The    trade    in  electrical  goods 
generally  in  Hong-Kong,  which  received  special  development  about 
two   years   ago,   continues  to  increase  in  a  conservative  way,  in 
spite  of  the  depression  caused  by  the  war.    The  close  of  hostilities 
and  the  resumption  of  normal  trading  will  doubtless  result  in  a 
great  increase  in  the  use  of  all  sorts  of  electrical  goods  in  this 

field." 

Book  Xotices. — Ifoir  In  Cool:  by  Kletiriiihj, — By  Amy 
Cross  and  Alys  Waterman.     London  :  Lake,  Sison  &  Brown,  Ltd. 
Price  Hi. — This  little  book  consists  of  13  pages  about  electric  cook- 
ing, and  5:'.  pages  of  tested  recipes,  the  latter  numbering  100,  and 
covering  a  wide  range  of  dishes.     The  talented   authoresses  lead 
off  with  eight  good  reasons  for  the  growing  popularity  of  cooking 
by  electricity,   and   proceed  to   show   that  good   oven  cooking   is 
essentially   a  scientific  operation  :  to    reproduce  the   best  results 
with  certainty,  the  use  of  the  thermometer  is   indispensable.     A 
thermometer,  however,  is  useless  when  applied  to  an  oven  through 
which  there  is  a  current  of  air,  such  as  a  gas  oven  of   the  usual 
type,  as  the  temperature  cannot  be  correctly  ascertained.   With  an 
electric   oven,  fitted  with   a  thermometer,  it   is   now  possible   for 
domestic  cookery  to  be  done  on  scientific  lines  and  with  the  cer- 
tainty of  successful  results.     There  is  only  one  obstacle  to  the  pro- 
duction of  recipe  books  with  definite  directions  for  the  times  and 
temperatures  to  be  employed — namely,  the  absence  of  standardisa- 
tion, to  which  we  have  repeatedly  drawn  attention.     Hence,  while 
the  writers  give  in  their  recipes  the  temperatures  which  they  have 
proved  satisfactory  with   most  of  the   best  ovens  on   the   market, 
they  suggest  that  the  reader  shall  make  a  note  of  the  temperatures 
she  finds  best  with   her  own  oven,  and  a  space  is  left  for  this  pur- 
pose after  each  recipe.     Once  this  is  done,  success  is  certain.     All 
the  recipes  given  are  for  oven  work,  because  the  recipes  found  in 
any  cookery  book  may  be  used  for  boiled,  grilled  and  fried  dishes. 
A  variety  of  information  is  included  regarding  the  use  of  switches, 
hot  plate?,  saucepans,  grills,  \:c.,  and  about   baking,  cleaninc,  and 
using  the  oven  without  a  thermometer.     It  is  pointed  out  that  the 
very  bast  results  in  cooking  meat  are  obtained  by  using  moderate 
temperatures  for  a  longer  time  than  is  customary,  and  that  great 
economics  can  be  effected  by  oookiog  with  the  reserve  heat  of  the 
oven  after  shutting  off  the  current.     We  feel  sure  that  this  book, 
tersely  written  in   plain  language  and  with  convincing  common- 
sense,  will  be  heartily  welcomed  by  electric  cooks  and  by  supply 
8t3,tion  authorities. 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  LIII, 
No.  248.  May  15th.  London  :  E.  &  F.  N.Spon,  Ltd.  Price  Ss.Gd. 
— This  issue  contains  a  paper  on  "The  Bombay  Hydro-Eleotric 
Scheme,"  by  Alfred  Dickinson,  as  well  as  the  Report  of  the  (louncil 
for  I'.'ll  15,  the  annual  and  Benevolent  Fund  acoounts,  and  tlie 
papers  set  in  the  examination  for  Associate  Membership. 


Electric  Mining  Regulations  and  Data  is  the  title  of  a  useful 
little  handbook  just  issued,  after  revision,  by  Messrs.  W.  T.  Glover 
and  Co.,  Ltd.,  of  Trafford  Park,  Manchester.  It  brings  together  in 
convenient  form  the  Home  Office  Kegulations  and  Memorandum, 
as  revised  in  March,  1914,  and  a  selection  of  data  and  formula-, 
with  a  section  illustrating  the  firm's  cables  and  accessories  designed 
to  comply  with  the  regulations.  It  is  a  neat  and  well  got-up 
booklet,  and  should  be  welcomed  by  colliery  engineers. 

"  Electric  Handbook."  By  A.  S.  Richey  and  W.  C.  Greenongh. 
London  :  The  Hill  Publishing  Co.     Price  17e.  net. 

"  Single-Phase  Electric  Railways. '  By  Edwin  Austin.  London: 
Constable  &  Co.     Price  21s.  net. 

"The  Hardening  of  Metals."  Reprint  from  the  Tran.inctions  of 
the  Faraday  Society.     London  :  The  Society.    Price  Ts.  r,d. 

War  Service.  —  Messrs.  Berry,  Skinner  &  Co.  ask 

us  to  request  contractors  in  the  electrical  trade  requiring  their 
Bwitchgear  to  anticipate  their  requirements  as  much  as  possible. 
They  say  : — "  It  is  of  paramount  importance,  when  delivery  cannot 
be  reasonably  anticipated,  to  mention  with  the  order  if,  and  when, 
required  for  war  service,  with  sufficient  details  so  that  preference 
may  be  obtained,  not  only  with  the  railway  companies,  but,  when 
neceasary,  with  the  suppliers  of  raw  material  and  component  parts. 
War  service  orders  take  precedence  of  everything,  and  are  delivered 
in  strict  rotation  as  received,  except  by  special  order  of  the 
Government. ' 

Li(|Hi(latioiis  and  Dissolutions.— The  Co.mbi.nation 

GasSteam  Engine  Syndicate,  Ltd. — A  meeting  is  called  for 
Jane  l.".th,  at  2  and  3,  West  Street,  Finsbury  Circus,  E.C.,  to  hear 
an  account  of  the  winding  up  from  the  liquidator,  Mr.  W.  F. 
Conner. 

Vivian  Vounqee  &  Bond,  metal  brokers  and  merchants,  7, 
Gracechurch  Street,  EC— Messrs.  C.  L.  Badd,  W.  C.  Bond  and 
J.  A.  Amschel  have  dissolved  partnership  bo  far  as  Mr.  J.  A. 
Amschel  is  concerned. 

Patent  Exploitation  Trust,  Ltd.,  Finsbury  House,  Blomfield 
Street,  E.C.— First  meetings  of  creditors  and  oontributories  June 
1st  at  Carey  Street,  W.C. 

Larii'C  Electric  Furnaces. — Referring  to  tiie  article  on 

large  electric  furnaces  for  foundry  work  which  appeared  in  our 
last  issue,  Mr.  G.  J.  Stock,  of  The  Villas,  Middleton  St.  George, 
Co.  Durham,  informs  us  that  he  represents  the  makers  of  the 
furnace  in  question  (the  Snyder  Electric  I'ornaoe  Co.)  in  this 
country,  and  has  sent  us  some  brochures  describing  the  apparatus. 

Private  Arrangements.— Fua.nk   Tuorntux  &.  Co., 

electrical  engineers  and  contractors.  Bridge  Street,  Burnley. — 
The  creditors  interested  herein  were  called  together  last  week 
when  a  statement  of  affairs  was  presented  which  showed  liabilities 
of  £921.  The  assets  were  estimated  to  realise  £  1,08.".,  from  which 
had  to  be  deducted  £53  for  preferential  claims,  leaving  net  assets 
of  £1,032,  or  a  surplus  of  assets  over  liabilities  of  £110.  The  book 
debts  (£370)  were  said  to  be  practically  all  good,  while  for  the 
purposes  of  the  statement  the  stock  (£G1'.0  had  been  taken  at  cost 
or  under.  Owing  to  the  rising  prices  the  stock  was  really  worth 
25  per  cent.  more.  A  sum  of  £20o  had  been  spent  in  fitting  up  the 
premises,  which  were  well  adapted  for  the  purposes  of  the  business. 
It  was  anticipated,  however,  that  if  a  realisation  took  place,  not 
more  than  £G0  would  be  realised  for  the  fittings  and  fixtures.  The 
present  position  had  been  brought  about  by  shortness  of  working 
capital  and  by  the  fact  that  the  Corporation  had  issued  notices  to 
the  effect  that  no  further  mains  or  services  were  to  be  laid  down. 
As  a  result,  the  business  of  the  firm  had  been  restricted.  After 
discussing  the  position,  it  was  decided  that  a,  deed  of  inspectorship 
should  be  executed  and  a  committee  of  three  of  the  principal 
creditors  was  also  elected.     The  following  are  creditors  :— 


Electrical  C'.\,  Ltd. 
Talk,  StadolmaiiD  &  (.33.  . . 
Edison  A  Hwan 
Geni-ral  Electric  Co. 
Stern  Rlt-ctrical  Co. 
Electrical  Conduits,  Ltd. 
Vcrityfl,  Ijtd. 


i'SJ  Hodgson.  8.,  *  Co il 

as  Premier  Electrical  Heaters,  liUl.  II 

16  Boattergood.t  Johnson. .        ..  <• 

41  Qratrix,  8.,  jun.,  A  Bros.        ..  Wi 

\i  Jackion,  II.  A.,  4Cj Vt< 

U  Ward  4  Goldslonr         ..        ..  'i\ 

I'i  Sceando  l.'tnip  Co 1''' 


Trade  Annonnceinents.— Messrs.  I.wetroi.  Lioht- 

INO,  Ltd.,  of  Invetrol  Works,  Bracebridge  Street,  Birmingham, 
have  recently  added  to  their  business  a  new  department  for  the 
minufacture  of  electric  pocket  batteries.  It  is  in  charge  of  an 
expert,  who,  we  are  informed,  has  had  many  years'  experience  in  this 
line  with  leading  battery  manufacturers  in  this  country.  A 
leallet  has  been  issued  briflly  referring  to  the  "  Invetrol  "  H.P. 
(high  power)  dry  battery. 

Messrs.  A.  SEAdE  &  Co.  announce  that  their  works  at  Hammer- 
smith will  be  entirely  closed  from  22nd  to  i'.lst  inst.,  as  they  are 
removing  to  Urger  premises  owing  to  increased  businots  and  lack 
of  facilities  for  extensions.  The  new  works,  which  have  three 
times  the  floor  apace  of  the  old,  are  at  Railway  Approach.  Prebend 
(iardens.  Hammersmith,  W.  New  telephone  number  :  Hammer- 
smith 013." 

The  Hebhert  Fbood  Co.,  Ltd,  have  appointed  Messrs. 
Ilitehen-Blaikie,  Ltd.,  of  28.  Cathedral  Street,  Manchester  sole 
agents  for  Lancashire,  Yorkshire,  Che-hire  and  North  Wales,  and 
they  will  carry  stocks  of  Ferodo  clutch  and  brake  linings. 

The  Nok.man  Elkctkical  Ahencies,  of  70,  Great  Portland 
Street,  London,  W.,  have  been  appointed  sole  selling  agents  by 
Me.Hsrs.  I'itter's  Ventilatiinr  ami  Engineering  Co.  for  the  Hale  of 
their  iiiMltilila.ln  desk  fans. 
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Baukniiitcy  Proceedings.— J.  W.  Jarvis,  electrician, 

S,  Devon  Place,  Edinburgh. — The  estates  of  J.  W.  Jarvis  were 
sequestrated  by  the  Sheriff  on  May  11th.  A  meeting  ia  called  for 
to-day  at  18,  George  Street,  Edinburgh,  to  elect  the  trustee  and 
commissioners.  A  composition  may  be  offered  at  this  meeting.  The 
Scittsman  states  that  the  application  for  warrant  to  sequestrate  the 
estate  was  made  by  Mr.  .lames  Scott,  S.S.C.,  at  Edinburgh  Bank- 
ruptcy Court,  on  11th  inst.,  in  order  to  obtain  payment  of  a  debt 
of  £29.  Granting  of  the  warrant  wa?  opposed  by  the  respondent 
on  the  grounds  that  he  was  unable  to  pay,  that  he  was  liable  to 
be  called  up  for  aative  service  at  any  moment,  and  that  he  expected 
to  be  able  to  pay  his  debts  at  the  conclusion  of  the  war.  The 
debts  represented  legal  fees  in  proceedings  in  which  the  respondent 
had  obtained  divorce  from  his  previous  wife.  Within  five  weeks 
he  married  again,  but  had  not  paid  his  lawyer's  bill.  Sheriff- 
Substitute  Orphoot  granted  the  application. 

G.  J.  T.  J.  Parfitt,  consulting  electrical  engineer,  11,  Priory 
Road,  Keynsham,  near  Bristol;  Somerset. — The  adjourned  public 
examination  of  this  debtor  was  held  at  the  Guildhall,  Bristol,  last 
week,  before  Mr.  Registrar  Wright,  who  declared  the  case  closed. 

T.  Moore,  electrical  engineer,  Headingley,  Leedp.  Trustee 
(Mr.  H.  C.  Bowling,  oBcial  Receiver,  24,  Bond  Street,  Leeds) 
released  March  15th,  1915. 

G.  E.  HicPKiNS,  electrical  engineer,  Dudley. — List  day  for  proofs 
for  dividend,  June  1st.  Trustee,  Mr.  A.  M.  Fairbairn  ;  Official 
Receiver,  1,  Priory  Street,  Dudley. 

I atalouiies     and      Lists. — Mr.     H.    C.    Jeficoat, 

18,  Ranelagh  Gardens,  Hammersmith,  London,  W. — Price  leaflet 
of  "  Lamlock  "  lampholders. 

Su.s  Electrical  Co.,  Lth.,  118  and  120,  Charing  Cross  Road, 
London,  W.C. — Three  new  illustrated  priced  leaflets  for  the  trade. 
No.  266  gives  particulars  of  the  "Change-Ad'  electric  sign 
service;  No.  267  deals  with  a  new  range  of '' Sunlite "  porcelain 
enamelled  reflectors  for  half-watt  lamps  ;  and  No.  268  describes 
portable  eleotric  drills,  an  electric  grinder  for  machine  shops,  and 
an  electric  buffer  for  motor  garages. 

Messrs.  Si.mpt.ex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— New  conduit  catalogue  of  between  170  and  180  pages,  containing 
those  sections  of  the  firm's  catalogue  dealing  with  conduits,  con- 
duit fittings,  distribution  boards,  fuses,  switchgear,  watertight 
fittings,  and  cables.  The  list  has  been  rearranged  to  a  more  con- 
venient size  ;  many  new  fittings  and  devices  have  been  introduced  ; 
engineers  and  contractors  can  have  copies  of  the  publication  on 
application. 

The  Steel  Barbel  Co.,  Ltd.,  Phrenix  Wharf,  tlxbridge. — 
Souvenir  illustrated  pamphlet  of  32  pages,  containing  some  informa- 
tion concerning  the  company  and  its  works,  and  the  steel  birrels, 
casks,  pipes,  tanks,  i:o.,  which  it  manufactures. 

General  Electric  Co.,  Ltd..  67,  Qaeen  Victoria  Street, 
London,  E.G. — New  price-list  of  Ojram  drawn- wire  lamps.  "  Atmns 
type,"  100  to  1,600  watts,  and  for  various  voltages  from  .">0  to  25.">. 

For  Sale. — Four  thousand  pairs  Conradty  carbons  for 
open  type  lamps  and  2  cwt.  short  ends,  also  150  round  glass  globes 
for  street  lighting.  Particulars  are  given  in  our  advertisement 
pages. 

An  Australian  Contract. — It  is  reported  in  the  news- 
papers that  Messrs.  Norton,  Griffiths  &  Co.  have  entered  into 
a  £10.000,000  contract  with  the  New  South  Wales  Government  for 
railways,  water  conservation,  harbour  and  irrigation  works,  the 
expenditure  to  be  spread  over  five  years  from  .1  aly,  1'.I15. 


LIGHTING  and  POWER  NOTES. 


Accrinffton. — Year's  Working;. — A  loss  of  .t'3,073  is 
recorded  on  the  year  s  working  of  the  electricity  undertaking. 
The  gross  revenue  amounted  to  £28,802,  a  decrease  of  £1,124,  and 
the  gross  expenditure  to  £21.613,  an  increase  of  £3,634.  Some 
6,340,000 'Units  were  sold,  as  compared  with  5,850,000  units  in  the 
previous  year,  the  power  supply,  excluding  tramways,  accounting 
for  4,113,000  units. 

Arbroath. — Street  LrrrHTiNC. — The  T.C.'s  agreement 
for  street  lighting  with  the  Arbroath  Electric  Light  and  Power 
(^0.  expires  in  August  next,  and  the  company  is  to  be  asked  on  what 
terms  it  will  renew  the  agreement. 

Asliton-iinder-Lyne.  —  Subject  to  permission  being 
obtained  from  Hurst  U.D.C.,  the  T.C.  has  acceded  to  an  application 
from  Messrs.  Jas.  Howe.  Ltd.,  for  a  supply  of  current  to  Mount 
Mill,  Hurst. 

Australia. — According  to  the  Si/dney  DaiU/  Tdeitrapli 
a  large  up-to-date  eleotrical  plant  is  being  installed  at  Mount 
Pleasant  Colliery,  on  the  South  Coast,  at  an  estimated  cost  of 
£35,000.  The  installation  will  consist  of  three  alternators  coupled 
to  steam  engines,  each  capable  of  developing  4  40  KW.  at  i.,600 
volts.  The  power  will  be  applied  to  various  purposes  connected 
with  the  working  of  the  colliery,  about  three  miles  distant.  The 
main  heading  will  be  illuminated  with  electricity,  and  a  new  haul- 
as;e  housj  at  the  pit  mouth  will  contain  one  of  the  largest  endless 
rope  haulage  sets  in  the  Southern  hemisphere,  capable  of  hauling 
1,200  tons  of  coal  per  day. 


Aylesbury. — Public  Lighting,  &c. — The  U.D.C.  has 

agreed  to  have  the  Market  Square  lit  by  electricity,  at  a  cost  of 
£170  ;  to  give  a  day  supply  of  50  H.p.  to  the  Dominion  Dairy  Co., 
atljd.  per  unit,  and  to  purchase  a  20-ton  barge  of  fuel  oil,  at 
£3  133.  6d.  per  ton. 

Barnes.. — Year's  Working. — The  result  of  the  past 
year's  working  of  the  electricity  undertaking  shows  a  net  profit  of 
£1.765,  as  against  £3,214  in  the  previous  year.  This  decrease  is 
attributed  solely  to  the  war.  In  view  of  the  restricted  lighting 
order  the  Electricity  Committee  has  reduced  the  street  lighting 
account  by  £57  in  respeot  of  the  past  quarter.  , 

Barnsley. — Proposed  Extensions. —  The  Electricity 
Committee  recommends  that  the  Council  approve  of  the  scheme  for 
extensions  to  the  electricity  works,  at  a  cost  of  £21,850,  and  that 
application  be  made  to  the  L.G.B.  for  borrowing  powers.  The 
Committee  also  recommends  that  the  Corporation  scale  of  grants 
be  not  applicable  to  men  joining  the  Army  Service  Corps. 

Klaclipool. — Prick  Increase. — From  the  commence- 
ment of  the  September  quirter  all  electricity  tariffs  are  to 
be  advanced  10  per  cent. 

B<tston. — Prov.  Oriier. — The  B.  of  T.  has  granted  to 
Mr.  I! obert  Arthur  Smith,  of  Westminster,  a  provr  order  for  EL, 
within  the  borough,  and  at  Skirbeck,  Skirbeck  ijaarter,  Fishtoft, 
Freeston,  Wyberton,  Frampton,  and  Kirton,  in  the  area  of  the 
R.D.C.  The  T.C.  is  to  have  the  option  of  purchasing  the  under- 
taking at  the  end  of  stated  periods,  but  the  order  is  not  to  come 
into  force  until  the  end  of  the  war. 

The  L.G.B.  has  agreed  to  sanction  a  loan  for  a  refuse  destructor, 
but  it  is  not  to  be  taken  up  during  the  duration  of  the  war. 

Bradford, — The  profit  of  the  electricity  department  for 
the  past  year  has  been  £12,000,  and  £7,500  is  proposed  as  a 
contribution  to  the  relief  of  the  rates. 

Carshalton. — Piei  tse  Pestrcctor. — The  U.D.C.  has 
referred  to  the  Sanitary  Committee  the  question  of  approaching  the 
Bsddington  and  WalUngton  I'.D.C.'s,  with  a  view  to  the  provision 
of  a  refuse  destructor  for  use  for  the  three  parishes. 

Croydon. — The  borough  electrical  engineer  reports  that 
in  considering  necessary  extensions  for  next  winter's  supply  he 
would,  in  the  ordinary  course,  have  recommended  works  involving 
an  outlay  of  £3.500.  but,  owing  to  shortage  of  labour  and  L.G.B. 
restrictions,  he  advises  only  works  of  imperative  necessity — viz., 
extensions  of  cables,  at  a  cost  of  £498.  The  recommendations  have 
been  adopted  by  the  Council. 

Hover.  —  Correction.  —  We  regret  to  find  that  the 
second  paragraph  appearing  under  "  Dover "  heading  last  week 
found  its  way  there  in  error.  The  information  related  to  another 
borough,  not  to  Dover. 

East    Sussex. — Asylum   Lighting. — The  C.C.  has,  in 

consequence  of   enhanced    prices  of   materials  and   diflSculty   of 
delivery,  decided  not  to  have  tlie  electrical  storage  battery  at  the 
Asylum   renewed,   but  to   install  a  smaller  complete  engine  and      ^ 
dynamo  set.     The  new  scheme,  it  is  anticipated,  will  cost  less  than     H 
the  £900  allowed  for  the  renewal  of  the  battery,  and  will  reduce     ™ 
the  running  and  maintenance  cost. 

(iira\esend. — The  T.C.  has  sanctioned  three  extensions 
of  mains,  one  to  supply  current  to  the  factory  of  the  Associated 
Pjrtland  Cement  Manufacturers,  and  another  to  Wombwell  Hall. 

Ileywood. — A  loss  of  £9l'7  was  sustained  on  the  working 
of  the  electricity  undertaking  for  the  year  ended  March  :Ust,  1915. 

Owing  to  the  high  prices  of  fuel  the  charges  for  electricity  are 
to  be  increased  10  per  cent,  from  May  Ist,  1915. 

Hove. — The  T.C.  has  decided  to  extend  the  mains  to 
Portland  Road  Schools,  now  used  as  a  military  hospital,  at  a  cost 
of  about  £387,  provided  the  V^'ar  Office  bears  the  cost  of  the 
extension. 

India. — 1'he  new  electric  power  sc'beme  for  Darjeeling, 
which  was  formulated  by  the  late  engineer  to  the  municipality,  by 
whicti  current  was  to  be  supplied  to  the  two  cantonments  of 
Lebon»  and  Jellapihar  and  outlying  places,  is  being  held  in 
abeyance  pending  a  report  from  Mr.  Stoneybridge,  whose  services 
have  been  engaged  by  the  municipality  for  the  consideration  of  a 
larger  scheme.     The  present  intention  is  to  establish  three  or  more  ' 

power  stations  on  the  Mahanady  River  at  Phulbazar,  and  on  the 
Tiata,  near  Galjtiora,  four  miles  from  the  Tista  Bridge.  It  is 
bolieved  that  with  such  a  scheme  in  operation  the  needs  of  the  tea 
gardens  throughout  the  district  right  diwn  to  Dim  Dimma,  and  i 

those  on  the  Nepal  border  as  far  down  as  Xuxalbarie,  including  the         \ 
town  of  Siliguri,  would  be  amply  met. — Indiaman, 

Keis'liley.  —  I'uov.  Oruer. — The  B.  of  T.  has  granted 
a  prov.  order,  for  inclusion  in  a  confirmation  Bill,  authorising  the 
Corporation  to  supply  electricity  to  places  in  Oakworth.  Oxenhope, 
and  Keighley  rural  district,  exijpt  East  and  West  Morton. 

Leiii'li. — Loan  Samtion. — In  reference  to  the  paragraph 
in  our  la%t  issue  concerning  the  delay  to  Government  contracts 
Buffered  by  the  Anchor  Cable  Co.,  and  the  steps  taken  to  deal  with 
the  matter,  it  is  now  announced  that  the  L.G.B.  has  sanctioned, 
without  inquiry,  the  borrowing  of  the  money  necessary  for  the 
extensions  at  the  electricity  works. 
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Lttililoii. — The  Shoreditch  H.C.  is  recommended  to  make 
application  to  the  L.C.C.  for  sanction  to  a  loan  of  £I,.')00  for  house 
services,  mains,  kc. 

Bermondsey. — The  Electricity  Committee  has  further  coneidered 
the  question  of  altering:  the  stokers  of  the  three  Howden  bailers 
at  the  peneratinsr  station,  and  has  received  an  additional 
scheme  submitted  by  Babcock  &  Wilcox,  Ltd.,  for  providing  a 
chain-grate  stoker  to  each  boiler,  the  cost  of  which  would  be  i;400 
per  boiler,  plus  £130  for  the  driving  gear  and  motor  for  all  three, 
making  a  total  of  £1,330,  or  a  saving  of  £i2S  as  compared  with 
the  previous  scheme.  The  Committee  reports  that  it  has  adopted 
this  scheme  in  preference  to  the  more  expensive  one. 

L.C.C. — The  conference,  mentioned  in  our  last  issue  as  being 
convened  by  the  L.C.C.  to  discuss  the  question  of  London's 
electricity  supply,  was  held  on  Wednesday,  practically  every 
borough  council  and  supply  company  being  represented. 

Manchester. — Barton  SrHE:«E  Inquiry. — The  elec- 
tricity department  of  the  Corporation  is  hopeful  that  it  will  be 
able  to  convince  the  Treasury  of  the  pressing  need  for  an  extension 
of  its  generating  plant  by  the  commencement  forthwith  of  the 
erection  of  the  new  generating  station  at  Birton,  at  a  cost,  approxi- 
mately, of  £768,000.  As  a  result  of  representations  made  by  the 
Electricity  Committee,  the  L.G.B.  has  decided  to  hold  a  public 
inquiry  to-day. 

Mansfield  WoodhoHse. — The  U.D.C.  has  consented  to 
Mansfield  T.C.  erecting  overhead  lines  in  the  district  for  the  trans- 
mission of  current  to  Clipstone  Military  Camp. 

Market  WeiS'Jitou. — E.\i.  Scheme. — The  Pocklington 
R.D.C.  has  given  consent  for  the  E.L.  scheme  submitted  by  Mr. 
C.  H.  Best,  of  Ilradford,  to  be  commenced.  Mr.  Best  informed  the 
Council  that  the  scheme  will  bs  proceeded  with  if  certain  financial 
support  is  secured  to  assist  local  efltorts. 

Swansea.— Street  Lighting,  &c. — The  Lighting  Com- 
mittee of  the  T.C.  is  considering  a  proposal  for  lighting  a  portion 
of  Neath  Road  with  300-c.p.  incandescent  lamps  attached  to  each 
alternate  tramway  pole  and  fed  by  an  overhead  wire,  at  a  cost  of 
£1,500.  The  electrical  engineer  has  reported  as  to  the  running  of 
a  new  feeder  from  the  electricity  works  to  Morriston.  The  con- 
sideration of  the  matter  has  been  deferred.  The  Committee  has 
approved  the  suggestion  of  a  local  firm  (which  intends  to  sell 
electric  cars),  that  the  department  should  supply  current  for 
charging  electric  cars  at  low  rates,  and  has  decided  to  charge  all 
batteries  on  the  restricted  hour  rate  of  \li.  per  unit,  with  a  mini- 
mum sum  of  £2  per  service  per  annum. 

Slaithwaite. — The  Electricity  Committee  has  deferred 
consideration  of  the  specifications  of  the  proposed  electric  lighting 
plant. 


TRAMWAY  and  RAILWAY  NOTES. 


Barnes,  —  EiiECTRicALLY-PRorELLED   Dust  Vans. — 

An  offer  of  Edison  Accumulators,  Ltd.,  owing  to  the  fact  that 
L.G.B.  sanction  to  the  loan  could  not  be  obtained,  to  accept  pay- 
ment in  four  annual  amounts  of  £  1 ,0fi0  each  for  the  vane,  pro- 
posed to  be  purchased  by  the  Council,  has  been  deilioed. 

Bolton. — \'arious  improvements  in  the  track  have  now 
been  completed  in  parts  of  the  Corporation  s  tramway  system. 
The  suggestion  of  extending  the  system  from  Daane  to  West- 
houghton  appears  to  have  been  shelved  indefinitely. 

Bradford.— L.MiM.ovEs  ,\t  the  Front. — The  number 
of  Corporation  emplojt'j  who  have  enlisted  for  war  service  is  701, 
equal  to  about  lo  per  cent.,  and  of  these  the  largest  number  has 
been  contributed  by  the  tramway  department,  which  has  sent 
215  men,  7  of  whom  had  been  killed  and  23  wounded,  so  far  as  is 
known  at  present.  The  total  number  of  Corporation  employos 
known  to  have  been  killed  is  14,  wounded  4 1 ,  and  prisoners  in 
Germany  about  half  a  dozen. 

The  approximate  profit  for  the  year  in  the  Corporation  tramway 
department  was  £27,500,  as  compared  with  £29,500  in  the  previous 
year,  and  it  h  proposed  to   put  £2."i,000  to  relief  of  rates. 

riit'ton  (I.anes.). — An  agitation  has  again  been  .set  on 
foot  for  securing  the  Imking  up  of  the  South  Lancashire  Tramway 
Co.'s  system  at  Clifton  with  the  Salford  Corporation's  lines  at 
Pendlebury.  The  Kearsley  District  Council  has  appointed  a  depu- 
tation to  represent  its  interests  in  the  matter. 

Continental. — Belghm. — According  to  Dutch  reports, 
an  Allied  airman  recently  dropped  a  bomb  on  an  electric  car  at 
Ostend,  killing  24  soldiers, 

Croydon. — The  B.C.  has  adopted  the  following  resolu- 
tions passed  at  a  conference  of  managers  of  the  tramway  under- 
takings within  t^e  metropolitan  area  held  on  May  7th  :— (1)  That 
tramways  revenue  cannot  be  improved  by  increasing  fares  generally  ; 
(2)  That  joint  action  should  be  taken  by  the  tramway  authorities 
in  the  metropolitan  area,  to  obtain  more  equitable  treatment  for 
tramways  in  respect  of  rates  and  the  upkeep  of  roads  ;  (3)  That 
powers  should  be  obtained  to  jointly  run  omnibus  services.  There 
are  119  Croydon  tramway  employt's  now  with  the  Colours,  or  30 
per  cent.  The  London  strike  was  reported  to  have  caused  a 
material  reduction  of  tramway  receipts  in  Croydon. 


East  Hani. — The  Tramways  Committee  proposes  to 
negotiate  with  the  Barking  District  Council  for  the  purchase  of 
two  of  the  latter's  tramcars. 

Heywood. — Year's  Working. — For  the  year  ended 
March  31st  last,  there  was  a  loss  of  £1,042  on  the  tramways 
undertaking.  This  is  attributed  to  decreased  earnings  owing  to 
the  war,  and  to  heavy  expenditure  on  repairs  to  track. 

Ijiswieli. — Female  Lahoir. — The  T.C.  has  arranged  to 
release  a  number  of  tramway  conductors  to  be  employed  in  the 
manufacture  of  munitions  of  war,  and  to  employ  in  their  stead 
females  over  the  age  of  21  years,  who  will  be  paid  228.  per  week  of 
60  hours,  and  be  provided  with  overalls  and  hats. 

London. — L.C.C.  Strike. — On  Friday  last  a  general 
strike  of  L.C.C.  tramway  employrs  commenced,  and  has,  at  the 
time  of  writing,  spread  to  the  Metropolitan  Electric  Tramways  in 
North  London  and  adjoining  areas.  The  men  apparently  want  an 
immediate  increase  of  15  per  cent,  in  wages  ;  a  re-arrangement  of 
the  working  hours  ;  and  claim  that  their  requests  to  enlist  for  the 
war,  and  be  reinstated  afterwards,  have  been  refused.  The  High- 
ways Committee  points  out  that,  under  the  Conciliation  Board's 
scheme,  the  men  agreed  not  to  reopen  the  question  of  wages  until 
June  26th  next  ;  that  7:is|  per  cent,  ot  the  men  receive  the 
maximum  rate  of  6s.  Od.  a  day,  and  only  12  28  per  cent,  receive  as 
little  as  OS.  or  .')3.  Md.  a  day,  these  men  having  been  engaged  to 
replace  enlisted  men,  and  receiving  in  addition  a  bonus.  It  is 
admitted  that  at  four  periods  of  the  year  the  duties  are  spread  over 
14  or  15  hours  a  day,  but  the  minimum  spread-over  is  under  9  hours, 
and  the  average  daily  hours  of  work  are  8  hours  24  minutes.  About 
2,000  employe's  have  enlisted,  and  the  Committee  states  that  as 
many  as  500  have  withdrawn  applications  to  enlist  which  had 
already  been  conceded. 

London  Electric  Railway  C'impanies'  Facilities  Bill. — 
The  Parliamentary  Committeeof  the  L.C.C.  recommends  that,  in  the 
opinion  of  the  Council,  the  proposals  i  contained  in  the  London 
Electric  Railway  Companies'  Facilities  Bill,  l'.U5,  should  not 
become  law  unless  accompanied  by  adequate  safeguards  for  the 
interests  of  the  Council  and  of  the  travelling  public  of  London,  and 
that  a  petition  be  presented  against  the  Bill. 

\ewca.stle. — lloxts  Aiusitration. — The  award  in  con- 
nection with  the  war  bonus  dispute  on  the  Newcastle  tramway 
system  was  made  known  last  week.  The  Corporation  had  agreed 
to  a  bonus  of  2b.  Cid.  per  week  to  those  earning  less  than  30s.  a 
week  ;  Is.  6d.  to  those  earning  30s.  or  more  ;  and  Is.  to  youths  up 
to  18  years  old.  The  Tramways  Committee  as  an  alternative  more 
agreeable  to  the  men  suggested  28.  6d.  a  week  to  householders  ; 
Is.  i;J.  to  single  men  without  dependents;  and  Is.  to  youths. 
The  latter  proposal,  which  was  rejected  by  the  Council,  has  been 
adopted  in  its  entirety  by  the  Arbitration  <  ommittee. 

I'aisley. — Fe:mai.e  CoNnrcTORs. — Arrangements  have 
been  made  by  the  Paisley  and  District  Tramways  Co.,  for  the 
employment  of  women  car  conductors,  fully  100  of  the  male 
workers  having  left  the  service  for  the  Army.  Lady  checkers 
have  meantime  been  appointed. 

Salford. — The  Tramways  Committee  has  agreed  to  refer 
the  bonus  question  to  arbitration.  The  first  body  of  women  con- 
ductors were  expected  to  begin  their  training  this  week.  The 
Committee  has  decided  to  reduce  the  facilities  for  half  fares  for 
children  to  those  not  above  12  years,  instead  of  14  years  as 
formerly,  and  this  is  expected  to  give  increased  revenue  to  the 
extent  of  £4.000  per  annum,  given  normal  traffic. 

Soutliamittnn. — Vkar's  Working.  —  Traflic  receipts 
on  the  Corporation  Tramways  for  the  year  ended  March  3l8t  last 
show  an  increase  of  £369,  as  compared  with  the  previous  12 
months.  The  number  of  passengers  carried  shows  an  increase  of 
103,491  :  l'.9,fi9l  more  miles  were  run  than  in  1911  and  the 
receipts  per  car-mile  show  a  decrease  of  ■9:i0d.  There  has  bsen 
an  increase  of  35,871  units  in  the  current  coDSumed,  costing  an 
additional  £224. 

South  StaflFordshire. — A  meeting  of  drivers  and  con- 
d  actors  employed  by  the  B.E.T.  Co.  in  this  area  was  held  last  week, 
when  it  was  decided  to  ask  for  an  increase  of  'd.  per  hour  in 
wages  to  cover  the  increased  cost  of  living.  Failing  this  being 
granted,  it  was  also  decided  to  cease  work  on  Saturday.  A  resolu- 
tion was  likewise  passed  protesting  against  the  employment  of 
women  in  connection  with  the  services. 

Venezuela.  —  Railway  Electrification.  —  At   the 

meeting  in  London  last  week  of  the  La  Guaira  Harbour  Corpora- 
tion, Ltd.,  it  was  stated  that  the  conversion  to  electric  traction  of 
the  Macuto  and  Coast  Line  Riihvay  has  been  completed  and  had 
proved  a  great  success. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Illicit  Wireless. — A  resident  of  Malvern,  Victoria, 
named  W.  A.  Blceck,  has  been  charged  with  being  in  the  unlawful 
possession  of  wireless  apparatus ;  he  was  an  employi'  of  the 
CoDoiionwealth  postal  department.  A  technical  breach  of  the 
War  Precautions  Act  was  proved,  and  a  small  fine  imposed. 
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New  Atlantic  fable. — A  statement  1ms  appeared  in 
the  Germ -in  Frees  to  the  effect  that  a  new  cable  is  about  to  be  laid 
between  the  Scandinavian  Staten  and  tho  United  Skatep,  which  will 
not  as  heretofore  pass  via  England.  The  preliminary  work  ha? 
been  carried  out,  and  the  estimated  cost  will  amount  to  10,000,000 
marks.  Thanks  to  this  new  cable,  says  the  journal,  Germany  will 
be  able  to  telegraph  to  the  United  States  without  the  necessity  of 
making  use  of  wireless,  and,  consequently,  will  be  able  to  send 
secret  messages. 

\orway. — The  number  of  telegrams  transmitted  during 

the  year  1913-U  amounted  to  3,870,000,  or  78,000  more  than  during 
the  period  1912-13.  Telephone  messages  over  long  distances 
numbered  6,i'70,000,  an  increase  of  liSS.OOO  as  compared  with  the 
previous  period.  There  are  now  nearly  three  messages  per  capita, 
which  probably  represents  a  record.  The  total  revenue  from  the 
telegraph  and  telephone  lines  amounted  to  £7:iS,200,  as  compared 
with  £404,300.  and  the  working  expenses  amounted  to  £319.000, 
as  compared  with  £294.900  during  1912-13.  The  surplus  was 
£12,000,  as  against  £11,000  for  the  previous  period.  The  total 
capital  spent  on  telegraph  and  telephone  lines  amounted  to  nearly 
2  million  pounds  sterling,  and  the  sum  added  during  the  last  period 
was  about  £207,000. 

Pacitif  (able. — Last  week  armed  raiders  made  an 
attack  upon  the  Tacific  cable  station  at  Bimfield  Bay,  on  the  west 
coast  of  Vancouver  Island.  Several  men  landed  in  a  boat  and  made 
an  attempt  to  cut  the  cable  which  connects  Canada  with  Australia. 
The  sentry  on  duty  fired  at  them  and  turned  the  guard  out ;  the 
guard  rushed  to  the  beach,  but  the  men  by  that  time  had  jumped 
into  their  launch,  and  were  making  off.  Shots  were  fired  after  them. 
No  damage  was  done  to  the  cable. 

SoHtli  Africa. — The  British  forces  under  General  Botha 
last  week  occupied  Windhak,  the  capital  of  German  South-West 
Africa.  The  wireless  station,  a  very  powerful  one,  able  to  com- 
municate with  the  stations  in  Togolaud,  and  at  Tabora,  in  German 
Eist  Africa,  was  found  practically  intact. 

M>ek-Eii(l  Letter  Tele»'raiiis.— The  arrangement  in- 
troduced on  January  Ist  for  sending  week-end  letter  telegrams  at 
approximately  one-fourth  of  the  charges  for  ordinary  telegrams 
between  soldiers,  sailors  and  nurses  serving  with  His  Majesty  s 
Forces  in  the  United  Kingdom.  France  and  Belgium  and  members 
of  the  general  public  in  British  possessions,  has  now  been  extended 
to  the  Forces  serving  in  German  South-West  Africa.  The  special 
telegrams  can  be  accepted  for  Lii^eritzbucht  at  '.id.  per  word,  and 
for  Swakopmund  at  lOd.  per  work.  The  transmission  thence  to 
members  of  the  Forces  who  may  have  advanced  inland  will  bo 
undertaken  by  the  military  authorities. 

Wireless  on  Board  Ship.— The  Board  of  Trade  has 
decided  to  take  the  necessary  steps  to  postpone  the  coming  into 
operation  of  the  Mer.hant  Shipping  (Convention")  Act,  1914,  until 
January  1st,  1916.  By  this  Act  all  British  ships  carrying  .^0  or 
more  persons,  and  also  foreign  ships  entering  British  ports,  are 
required  to  be  provided  with  a  wireless  telegraph  installation. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Melbourne. — June  15th.  City  <'ouncil. 
Four  mechanically-fired  boilers,  one  turbine-driven  boiler-feed 
pump,  two  fuel  eoonomisers,  circulating  water  pumps.  City 
Electrical  Engineer.  Specifications  from  Messrs.  McUwraith, 
MoEacharn  &;  Co..  Ltd.,  London,  E.G. 

June  30th.  Victorian  Railway  Commissioners.  One  13-in. 
centre  lathe  for  turning  or  grinding  commutators  for  traction 
armatures  ;  one  9-KW.  motor-generator  and  battery-charging 
accessories  ;  four  electric  motors.' 

SYDNEY.^July  12th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Two  steam  turbines  and  condensers  at  Ryde  pumping 
station,  for  the  Chatswood  pumping  plant.  Secretary,  341,  Pitt 
Street,  Sydney. 

July  19th.  Council.  Maximum-demand  indicators.  Specification 
(10s.  6d.)  from  Electric  Light  Department. 

July  19th.  Municipal  Council.  One  or  two  12,000-K\v.  turbo- 
alternators  (Contract  No.  3i;3).*  A  copy  of  the  specification  can 
be  obtained  from  the  City  Electrical  Engineer,  Sydney. 

July  19th.  Steel  towers  for  33,000-volt  transmission  line. 
Specification  (lOs.  6d.)  at  E.L.  Department,  Town  Hall. 

July  2 let.  N.S.W.  Government  Railways  and  Tramways  Depart- 
ment.   One  250-K.v.A.  turbo-generator.* 

Adelaide. — June  30th. ' — Deputy  P.M.G.  r20  miles  of  outside 
distributing  wire  ;  123  miles  of  insulated  copper  wire. 

July  7th.* — 27,000  jointing  sleeves  and  .5.5,000  copper  binders. 

Specifications  for  the  items  marked  *  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Bury  St,  Edmunds. — May  27th.  Corporation.  Twelve 
months'  supply  of  coal  for  the  Electricity  Department.  Forms  of 
tender  from  Jlr.  S.  E.  Day,  Borough  Electrical  Engineer. 

thesterlield.— May  i'5th.  Coal  (about  8,000  tons  of 
slack)  for  a  year  from  September  1st,  for  the  Corporation  electricity 
works.  Mr.  R.  L.  Acland,  Barough  Electrical  Engineer,  Chate- 
worth  Road. 


nubliii. — May  '2i>th.  Corporation.  Underfed  stoker. 
Sec  "  Official  Notices"  May  14th. | 

IMiiidee. — June  4th.  Corporation  Electricity  Depart- 
ment. Reinforced-concrete  Hoors  and  jointless  flooring,  required 
for  the  extension  to  Carolina  Port  generating  station. 

EdiuburnJi, — June  21st.  Two  5,000-kw.  turbo-altei- 
nators  and  condensing  plant,  for  Portobello  supply  station.  See 
"  Official  Notices"  to-day. 

I'iiU'Iiley.— May  Slst.  U.D.C.  AViring,  for  light,  100 
workmen's  dwellings.     See  "  Official  Notices  "  May  7th. 

<>ran<i'enioutli, — The  burgh  invites  tenders  for  supply 
of  stores,  including  electric  lamps.  Mr.  David  A.  Itonald,  Burgh 
Engineer.  ' 

Leeds.  —  May  26th.  Corporation.  Steam,  feed  and 
water  pipes.     See  "  ( (fficial  Notices  "  May  7th. 

liOiHloil.  —  L.C.C. — The  Highways  Committee  recom- 
mends that  tenders  be  invited  from  selected  firms  for  the  provision 
of  switchgear  iu  connection  with  the  temporary  supply  of  power 
for  the  working  of  the  Council's  tramways,  and  that  the  chairman 
and  the  vice-chairman  of  the  Committee  be  severally  authorised 
during  the  Whitsuntide  recess  to  accept  the  most  favourable. 

June  4th.  Installation.  L'l'iO  wiring  points,  315  lights,  also 
electric  bells,  at  the  County  Secondary  School,  South  Hackney. 
See  ''official  Notices"  to-day. 

Maiuiiester. — June  2nd.  Corporation.  Coal-unloading 
crane,  conveying  plants,  *;:.     See  "  Official  .Notices  "  May  7th. 

Middlesbrouffli. — 5,000  tons  of  rough  small  steam  coal, 
for  the  Cleveland  and  Durham  Electric  Power  Co.,  Ltd.  Particulars 
from  the  Secretary,  Hinton's  Buildings. 

Portsmouth.  —  June  1st.  Corporation.  100  tons  of 
steel  girder  tram  rails,  five  tons  of  steel  fishplates,  one  ton  of  fish- 
plates, three/ tons  of  6-ft.  wrought-iron  tie-bars.  See  "  Official 
Notices"  May  14th. 

May  26th.  Electric  lighting,  &c.,  at  Girls'  Hostel,  for  the 
Education  Committee.     See  "Official  Notices"  May  14th. 

Rauit'oon. — August  11th.  Installation  of  a  system  of 
fire-alarmp  for  the  municipality.  Specification  (lOs.)  from  Messrs. 
Ogilvy,  Gillanders  &  Co.,  (.7,  Cornhill,  EC. 

Sheffield. — May  28th.  Two  natural  draught  cooling 
towers  complete.  For  the  Electric  Supply  Department.  See 
"Official  Notices"  May  7th. 

Tasmania. —  Launce.ston. —  July  26th.  Sub-station 
equipment.  Section  T,  Converter  machine,  switchgear,  iVc.  ;  Section 
II,  Underground  feeder  cable.  Specification  (21s.)  from  the  City 
Electrical  Engineer,  Town  Hall. 

Wiji'an.  —  May  2!)th.  Corporation,  ii.t.,  three-core, 
paper  and  lead-covered,  armoured  feeder  cable,  transformer  and 
switchgear.     See  "  Official  Notices"  May  14th. 


CLOSED. 

Australia. — The  Melbourne,  Brunswick  and  Coburg 
Tramways  Trust  has  accepted  the  tender  of  Messrs.  Duncan  and 
Fraser.  of  Adelaide,  for  12  cars  at  £486  per  car.  Tenders  let  for 
the  overhead  equipment  and  material,  sub-stations,  trucks,  wheels, 
axles  and  car  equipment  amount  to  over  £53,000.  The  system  is 
expected  to  be  running  early  in  1916. 

East  Ham. — The  tender  of  Messrs.  Dick,  Kerr  A- Co., 
Ltd.,  to  re-equip  one  of  the  tramcars  with  a  40  H. p.  motor,  new 
controller,';,  i:c .  for  X275,  has  been  recommended  to  the  T.C.  for 
acceptance. 

EdinbHr<>'h. — The  Corporation  E.L.  Committee  recom- 
mends the  acceptance  of  the  tender  of  the  Stirling  Boiler  Co., 
Renfrew,  at  £32,000  iu  connection  with  the  extension  works  at 
Portobello. 

Ilendon. — The  following  tenders  have  been  received  by 

the  Guardians  for  installing  electric  light  at  the  institution  : — 

Hendon  Electric  Supply  Co.  (includine  lamps  and  shades)  (accepted)    £3M 

ticraDd  Electric  Co (         do.         do.         do.         )  431 

C.  C.  Padney  &  Co (not   including  lamps           1  310 

Napier-Kimber,  Ltd.         . .  (not  including  lamps  and  shades)  . .       213 

H.J.  Galliers (         do.         dj.         do.         )  ..       331 

A,  F.  Goodwin  &  Co.         ..  (including  lamps  and  shades)  469 

Eleotra.  Ltd (         do.         do.         do.        )  ..       370 

C.  H.  Cathcart  &  Co.         . .  (not  inchidint^  lamps  and  shades)  . .       17^ 

The  tender  of  the  Hendon  Electric  Supply  Co.,  provided  for  a 
10-H.r.  motor,  which  was  larger  than  required  for  the  institution. 
The  firm  were,  however,  prepared  to  supply  a  7i-H  r.  motor  and 
allow  £4,  and  a  further  £6  discount  on  lamps,  &c.,  which  would 
reduce  their  tender  to  £340.  The  company's  amended  tender  has 
been  accepted. 
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IlCcH'd. — The  District  Council  has  accepted  the  tender  of 
EdiBon  Accumulators,  Ltd.,  at  £1,240,  for  the  supply  of  anelectrical 
coal  wag:on  of  I  tons'  capacity,  fitted  with  battery  and  automatic 
tipping  gear.  According  to  the  report  of  the  eldtrioal  engineer, 
the  tenders  received  included  three  makes  of  battery,  viz.,  lead, 
lead  (ironclad)  and  Edison.  The  lowest  cost  of  carrying  12,000 
tons  of  coal  annually  was  quoted  by  the  Cedes  Electric  Traction, 
Ltd.,  whose  vehicle  is  fitted  with  a  lead  battery.  The  next  lowest 
was  that  of  the  Edison  Accumulators,  which  was  only  £i'i  above 
that  of  the  Cedes  Co.  The  engineer  was  of  opinion  that  the 
best  proposition  was  that  of  Edison  Accumulators,  Ltd.,  because, 
although  the  first  cost  was  rather  higher  than  some  of  the  other 
quotations,  the  running'  cost  was  less,  and  at  the  end  of  10  years, 
when  the  capital  had  been  wiped  out,  the  vehicle  should  still  be  fit 
for  several  years'  further  service. 

Ipswich. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Ileenan  ,V:  Froude  for  extensions  to  the  refuse  destructor  plant. 
The  total  cost  will  be  £.".,200. 

Loiuloii. — The  Metropolitan  Asylums  Board  has  accepted 
the  tender  of  the  London  and  Rugby  Engineering  Co.,  at  £.'i2,  for 
an  electric  motor  for  driving  workshop  tools  at  the  North-Western 
Hospital  :  also  the  tender  of  Messrs.  Lund  Bros.,  &  Co.,  at  £28,  for 
jjoeumulator-charging  plant  at  the  South-Eistern  Station. 

Eebmondsey. — The  Electricity  Committee  recommends  the 
acceptance  of  the  tender  of  Messrs.  Babcook  &  Wilcox,  Ltd.,  at 
£l,:i;iO,  for  three  chain  grate  stokers. 

L.C.C. — The  Education  Committee  recommends  that  the  chair- 
man, vice-chairman  and  deputy-chairman  of  the  Council,  the 
chairman  and  vice-chairman  of  the  Education  Committee,  or  the 
chairman  and  vice-chairman  of  the  Education  (Buildinga  Sub-) 
Committee  may  open  during  the  Whitsuntide  /ccess  tenders  for 
installing  eleotriu  light  in  the  County  Secondary  School,  South 
Hackney. 

iWaid.stoiH". — For  the  IvL.  installation  at  the  Agricul- 
tural Hall  the  following  tenders  were  received  : — 

W.  Cogger (accepted)  £27 

Uiake  iV  n'letcher 3!) 

W.  T.  Burrows          40 

Haynes  Bros Jfi 

Oswald  Jones  &  Co 4fl 

With  evil. — The  U.D.O.  has  accepted  the  tender  of 
the  Electrical  Apparatus  Co.,  Ltd.,  for  a  year's  supply  of  meters. 

The  (Jas  and  Electricity  Committee  has  accepted  the  following 
tenders  for  coal:— South  Wales  and  C.  i  .  Coal  Co.,  Ltd.,  2,.=)00 
tons  ;  Mr.  W.  Edwards,  1,.500  tons ;  Wilson,  Carter  A;  Pearson, 
2,000  tons. 

M('(ei'  <'oi)Ji'ac(s. —  Messrs.  (Jhamberlaiii  &  llookhaoi, 
Ltd.,  have  received  the  following  contracts  for  the  supply  of 
meters  for  the  coming  year  :  — Batteraea,  Dundee  and  Swansea  ;  also 
from  Southwark,  for  prepayment  meters. 

Messrs.  Ferranti,  Ltd.,  have  recently  obtained  contracts  for  c.r. 
meters  for  one  year  from  the  following  electric  supply  authorities  : — 
Hornsey,  Battersea,  Pontypridd,  Edinburgh,  and  Stockton-on-Tees. 
Also  from  York  Corporation  for  prepayment  meters  for  a  year. 

The  South wark  Borough  Council  has  placed  a  contract  for  D  c. 
meters  up  to  and  including  25  amperes,  and  the  Worthing  Corpora- 
tion has  placed  a  renewal  contract  for  the  sole  supply  of  i'.ampere 
meters  during  12  months,  with  the  Electrical  Apparatus  Co.,  Ltd. 

The  County  Borough  of  Eist  Ham  has  placed  a  contract  with 
the  British  Thomson- Houston  Co.,  Ltd.,  of  Coventry,  for  twelve 
months'  supply  of  their  direct-current  meters. 

Pontypridd. — The  U.D.O.  has  accepted  the  'tender  of 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  for  '  Wotan  '  and 
tantalum  lamps  for  twelve  months. 

S(Mitlicnd-on-Spa. — The  following  tenders   have   been 

recommended  to  the  T.C.  for  acceptance  : — 

.John  Browne.— I'ive  do/.eit  steel  tram  tires,  £'20  per  ton. 
F.  Carrick  &  Sons.— Overhead  travelling  crane,  i'30l. 

Tottenham. — The  District  ("oimcil  has  been  recom- 
mended to  accept  the  tender  of  Messrs.  Keene  A;  Co.,  at  £U0  lOs,, 
for  the  supply  of  an  eUctrio  motor. 


FORTHCOMING    EVENTS. 


Association     of     Supervising    Electricians.— Tuesday,    May  35th. 
tit.  liiidt's  Institute,  lirido  Ijanc,  l-'..f.    Annual  General  Meeting. 


At 


Institution  of  Electrical  Engineers.- Thursdiy.  May  ■illh. 
Victoria  fcjml)anknn'nt,  W.U,    Annual  General  MeetinR. 


At  8  p.m.    At 


Pbysicol  Society  of  London.- Friday,  May  iWtli,  At  8  p.m.  At  King's 
Collet^e,  fltrand.  Papers  on "  Numerical  Rclatlotm  Between  Klcctrontc 
and  Atomic  Constant',*' by  Dr.  H,  8.  Allen;  "A  Method  of  Calculating 
the  Absorption  CoefHcients  of  HoniC[,'iineous  \-Uadiation,"  by  Mr.  H. 
Moore;  "Two  ICxpuriments  Illiistratine  Novel  Propettles  of  the  Ekotron 
Currents  from  Hot  Metals,"  bv  Prof.  O.  W.  Richardson,  F.R.8. ;  "  High 
Permeability  in  Iron,"  by  Prof.  E.  Wilson. 

Boyal  Institution  of  Great  Britain,— Fridav,  May  2Stb.  At  9  a.v.  At 
Albemarle  Street,  \V.  Papst  on  "Kngineoriog  Problems  ol  Mesopotamia 
and  Euphrates  Valley,"  by  Sir  J.  Jackson. 


NOTES. 


Trans-Ofeaiiic  Telearaphy.— Some  time  ago  it  was 
announced  in  Germany,  on  good  authority,  that  the  German 
cable  companies  would  by  no  means  pass  over  the  payment  of 
dividends  for  the  past  year,  notwithstanding  the  protracted  inter- 
ruption of  traffic  through  British  action.  Apart  from  the  fact  that 
business  had  been  in  course  of  further  development  in  the  first 
seven  months  in  I'.IU,  the  German  cable  companies  are  in 
enjoyment  of  Imperial  subsidies  which  were  fixed  in  such  a 
manner  as  not  only  to  afford  security  for  the  loans  issued 
by  them,  but  also  to  ensure  a  certain  return  to  the  ordinary  share- 
holders. At  the  same  time  it  has  to  be  borne  in  mind  that  the 
working  expenses,  particularly  in  regard  to  the  cost  of  acquiring 
new  business,  have  been  rt^duced  by  the  compulsory  interruption  of 
traffic.  This  statement  has  now  been  confirmed  in  one  case,  seeirg 
that  the  German  Atlantic  Telegraph  Co.  proposes  to  pay  a  dividend 
of  6  per  cent,  as  compared  with  7!  per  cent,  in  1913. 

A  further  matter  of  current  interest  relates  to  wireless  tele- 
graphy across  the  Atlantic.  It  will  be  recollected  that  in  Septem- 
ber of  1912  the  High- Frequency  Machine  Co.,  of  Berlin,  concluded 
an  agreement  with  an  international  undertaking — the  Compagnie 
I'niverselle  de  To'tgraphie  et  Toli'phonie,  of  Paris — whereby  the 
latter  was  to  take  over  the  stations  built  or  then  in  course  of  con- 
struction by  the  former,  at  Eilvese,  in  G?rmany,  and  Tuckerton, 
Xew  .leraey.  The  explanation  of  the  proposed  transfer  lies  in  the 
fact  that  the  Germans  assumed  at  the  time  that  their  aims  would 
be  more  likely  to  obtain  recognition,  especially  in  the  V'nited 
States,  through  an  international  than  through  a  purely  German 
enterprise.  At  any  rate,  the  German  company  was  to  receive, 
partly  in  cash  and  partly  in  shares,  the  sum  of  £100,000  from  the 
Paris  company  for  the  use  of  the  Goldschmidt  high-frequency 
machine  patents  outside  of  Germany,  and  £S0,000  for  the  station 
at  Tuckerton,  but  it  is  uncertain  how  much  was  to  be  paid  for 
the  Eilvese  station,  if  it  was  really  intended  that  this  should  be 
transferred  to  the  control  of  the  international  company — a  control 
which  would  probably  have  been  merely  a  nominal  one  from  the 
Teutonic  point  of  view.  But  the  occurrence  of  war  naturally 
brotight  about  a  change  in  relationship.  When  hostilities  first 
tnok  place  the  transmission  of  wireless  messages  between  the 
Tjokerton  station — which  had  been  established  prior  to  the 
(iermans  securing  a  licence  or  concession  from  the  Government  of 
the  Inited  States — and  the  Eilvese  station  had  passed  beyond  the 
experimental  stage,  and  an  application  was  then  submitted  to  the 
American  authorities  asking  for  a  concession. 

The  agreement  between  the  two  companies  had  not  been  com- 
pleted on  the  outbreak  of  the  war,  but  the  Paris  company  is  now 
seeking  to  secure  its  fulfilment  in  the  United  States,  through  pro- 
ceedings which  have  been  instituted  in  the  courts  at  New  Jersey, 
although  the  Tuckerton  station,  which  has  been  placed  under  the 
control  of  the  Tnited  States  Government  for  the  duration  of  the 
war,  would  be  of  no  use  unless  a  corresponding  station  were 
erected  in  France.  The  German  company  contests  the  com- 
petency of  the  New  .Jersey  courts,  contending  that  the  plaintiff 
orapany  must  proceed  before  the  German  courts.  It  is  also  sub- 
mitted, according  to  a  New  York  correspondent  of  a  German 
newspaper,  that  actions  for  differences  in  regard  to  property 
between  subjects  of  nations  now  engaged  in  war  cannot  hold  good, 
and  that  if  the  American  courts  settled  them  they  would  repre- 
sent a  breach  of  neutrality.  If,  however,  the  Paris  company 
were  placed  in  poseeaeion  of  the  Tuckerton  station,  the  Kilvesc 
station  would  not  remain  in  communication  with  it,  and  thus  the 
service  to  Germany,  which  is  now  maintained  only  through  the 
American  control,  would  be,  it  is  held,  seriously  injured.  It  is 
specially  by  means  of  this  station,  apart  from  the  station  of  lesser 
power  at  Sayville.  that  communication  is  maintained  with 
Germany,  which  would  otherwise  be  entirely  cut  off  from  the 
I'nited  States.  On  the  other  hand,  it  is  urged  that  the  snrrendrt 
of  the  Tuckerton  station  to  the  Paris  company  would  also  have  the 
result  of  rendering  matters  inconvenient  for  the  American  Govern- 
ment. The  correspondent  concludes,  therefore,  that  even  if  the 
New  .lersey  courts  should  decide  in  favour  of  the  plaintiff  company 
it  is  probably  out  of  the  question  that  the  latter  would  gain  pos- 
session of  the  station,  and  that  there  are  so  many  legal  measures 
available  against  such  a  judgment  that  the  war  wouM  have  to  last 
a  very  long  time  before  these  resources  were  exhausted. 

Deilinark. — .V  lirm  of  engineers  in  Odense  desii'es  to 
secure  the  representation  of  United  Kingdom  manufacturers  of 
electrical  goods,  including  transformers,  insulators  C  specially  ii.t.), 
insulating  materials  (fibre,  kc.').  watertight  fittings,  tumlilcr  and 
ironclad  switches,  ammeters  and  voltmeters.  Apply  to  the  Com- 
mercial Intelligence  Branch  of  tho  Board  of  Trade,  London,  E.G., 
for  the  name  and  addrets. 

I»ale»t.s  and   \lien    Enemies.     Application  has  Iwen 

ma'Ic  to  the  Board  of  Trade  1)V  Messrs.  Gilbert  (iilkes  .v.  Co  ,  Ltd., 
to  avoid  or  suspend  Patent  No.  L'2, .■)(;.';  12,  granti-d  to  Monoid,  for 
runners  for  I'rancie  turbines.  The  Board  has  granted  a  licence  to 
Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  in  respect  of 
Patent  No.  5,19S/OS,  granted  to  Miele. 

The   liinii'  at   I'arsons'.s  Turbine   Work.s. — In  the 

oouri'e  of  his  visit  on  Wednesday  to  Tynesidc  engineering  and  ship- 
building works,  his  Msju.-ty  tho  King  was  condncted  through 
Messrs.  Parsons's  turbine  works  by  Sir  Chas.  Parsons. 

Slarket  ((notations. — The  British  Aluminium  Co.  quote 
the  following  prices  for  aluminium  : — Ingots,  £95  per  ton  ;  wire 
£12'i  per  ton  :  sheet,  *125  per  ton. 
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The  British  Associatioii.— At  the  annual  meeting, 
which,  as  already  announced,  takes  place  at  Manchester,  from 
Tuesday,  September  7th,  to  Saturday,  September  llth,  T'rof.  A. 
Schuster  will  deliver  the  presidential  address  in  the  Free  Trade 
Hall,  and  the  evening  discourses  will  also  be  delivered  there.  A 
conversazione  will  be  held  on  Wednesday  eveninp,  September  8th, 
in  the  Manchester  Institute  of  Technology.  It  is  hoped  that 
visits  may  be  paid  to  some  of  the  principal  works,  mills  and  ware- 
houses of  Manchester  and  Salford.  The  reception  room  will  be  in 
the  Whitworth  Hall  of  the  University.  The  sectional  meetings 
will  take  place  in  the  buildings  of  the  University  or  its  immediate 
neighbourhood. 

Section  A. — Mathematical  and  Physical  Soienoe.— Chairman,  Sir 
F.  W.  Dyson,  F.R.S. 

Section  B.— Chemistry.  -  Chairman,  Prof.  H.  B.  Baker,  F.R  S. 

Section  G. — Engineering. — Chairman,  Dr.  H.  S.  Hcle-Shaw, 
F.RS. 

.SheflBt'ld  Elfi'trical  Social  I'nioii.— On  ]\Ionday  even- 
in<r,  the  17th  inst.,  the  members  of  this  Union  held  a  successful 
gathering  at  Stevenson's  Restaurant,  Castle  Street,  Sheffield.  Tea 
was  served  at  6.:i0,  and  was  followed  by  a  thoroughly  enjoyable 
Smoking  Concert.  Well  encored  songs  were  given  by  Messrs. 
Farrant,  Giles,  Burdett,  Robinson,  Chatfield,  Royce  and  Hem- 
mington,  whilst  Mr.  Clarke  gave  banjo  solos.  Mr.  Lumb  was  in 
the  chair. 

Canada. — A  A'ancouver  firm  desires  to  be  placed  in 
communication  with  United  Kingdom  manufacturers  of  dry 
batteries  and  bulbs  for  flashlights,  torches,  kc,  torch  cases, 
flashlight  cases,  and  nitrogen-filled  half-watt  lamps.  An  agent 
in  Montreal,  who  has  had  considerable  experience  in  the  purchasing 
of  hardware  and  electrical  fixtures  and  general  tramway  sup- 
plies, desires  to  secure  the  agencies  of  United  Kingdom  manu- 
facturers of  these  goods.  Applications  should  first  be  addressed  to 
the  f'.I.  Branch  of  the  Board  of  Trade  in  London. 

Fires  Due  to  Air  Raids. — Tiie  British  Fire  Prevention 
Committee,  which  is  always  on  the  alert  for  an  opportunity  to 
c»rry  on  its  beneficent  work,  has  issued  a  circular  (memorandum 
No.  IS)  pointing  out  that  the  fire  brigades  will  necessarUy  devote 
their  attention  first  to  protecting  Government  offices  and  military 
stores  and  works,  so  that  the  owners  of  private  property  should 
organise  measures  for  their  own  protection.  Suggestions  are  there- 
fore given  as  to  the  proper  steps  to  be  taken  in  anticipation  of 
raids  by  air-craft,  and  technical  advice  in  special  cases  is  offered 
free  of  charge.  Inquiries  should  be  addressed  to  the  Gen.  Hon. 
Secretary,  Mr.  Ellis  Marsland.  S,  Waterloo  Piaoe,  Fall  Mall,  S.W. 

British  Industries  Fair. — According  to  all  reports  the 
British  Industries  Fair,  held  at  Islington,  has  been  an  unqualified 
success.  A  dinner  was  to  be  held  on  Wednesday  night  at  the  Hotel 
Cecil,  Lord  Southwark,  President  of  the  London  Chamber  of 
Commerce,  presiding,  and  with  Mr.  Runciman,  President  of  the 
Board  of  Trade,  as  principal  guest,  for  the  purpose  of  marking 
exhibitors'  appreciation  of  the  services  of  the  Board  of  Trade.  The 
Tunes,  in  referring  to  the  large  amount  of  business  that  has  been 
done  as  the  result  of  new  industrial  enterprises  embarked  upon 
since  the  outbreak  of  war,  says: — "In  the  glass  and  pottery 
sections  orders  amounting  to  some  £40,000  have  been  placed  for 
glass  bulbs  for  electric  lamps,  in  which  Germany  has  hitherto  held 
a  lead."  There  seems  to  be  a  strong  desire  for  the  Government  to 
organise  the  Fair  annually,  and  there  can  be  little  doubt  that,  as 
we  suggested  last  week,  if  such  a  course  be  adopted,  quite  a  big 
event  of  very  far-reaching  importance,  requiring  much  larger 
premises,  may  be  expected. 

L.C.C.  Employes. — It  was  reported  at  Tuesday's  meet- 
ing of  the  L  C.C.  that  a  pstition  had  been  received  from  some  of 
the  light  and  power  attendants  employed  in  the  rolliug-stock 
section  of  the  tramway  department  asking  that  their  rate  of  pay 
(S3,  an  hour)  ba  increased  by  IJd.  an  hour  :  that  light  and  power 
attendants  who  had  done  wiremsn's  work  in  the  past,  and  were 
now  engaged  on  electrical  work,  might  be  regarded  as  traction 
wiremen  for  depoi  work  only  ;  and  that  an  opportunity  might  be 
given  for  such  traction  wiremen  to  be  promoted  to  the  grade  of 
general  wiremen  as  vacancies  occurred.  As  the  Highways  Com- 
mittee was  not  prepared  to  recommend  the  Coumil  to  accede  to 
these  requests,  the  men  asked  that  their  application  be  referred  to 
the  appropriate  conciliation  board,  and  it  is  proposed  that  this 
course  be  agreed  to. 

Thefts  ot  Electric  Laiii]is. — At  the  Central  Criminal 
Court,  before  the  Recorder,  Alfred  Sears,  43,  traveller,  was  con- 
victed of  stealing  electric  lamps  from  the  office  of  Mr.  Farloe, 
.50,  Gresham  Street.  It  was  stated  that  the  prisoner  had  made  a 
practice  of  visiting  various  offices  and,  representing  that  he  had 
authority  to  inspect  electric  lamps,  had  availed  himself  of  the 
opportunity  of  substituting  old  lamps  for  new  ones,  which  he  took 
away  and  sold.  He  was  detected  by  the  housekeeper  at  50,  Gresham 
Street  and  given  into  custody.  He  said,  on  arrest,  "  Do  forgive  me, 
I  have  a  wife  and  family. "  Detective  Dyer,  City  police,  proved 
that  accused  had  been  twice  previously  convicted  of  stealing  elec- 
tric lamps,  and  there  were  numerous  complaints  of  losses  from 
City  offices.    Prisoner  was  sentenced  to  12  months'  hard  labour. 

Inquiry. — ^Makers  of  Reflex  carbons  for  kinematograph 
purposes  are  asked  for, 


Institution  and  Lecture  \otes.— Electrical  Associa- 
tion of  Australia. — In  his  address  as  president  of  the  Victorian 
Section,  pn  March  31st,  Mr.  W.  H.  Alabaster  detailed  the  progress 
that  had  been  made  in  the  use  of  electricity  in  Melbourne  during 
the  past  10  years,  and  indicated  the  possibilities  for  future  advances. 
In  1914  the  Melbourne  undertakings  had  an  output  of  36  million 
units  :  he  anticipated  that  in  five  years  this  would  be  increased  to 
100  millions,  in  addition  to  129  millions  for  the  suburban  railways, 
making  a  total  of  229  million  units  for  Melbourne  and  the  suburbs, 
Mr.  Alabaster  also  discussed  the  use  of  electricity  for  cooking, 
which  he  had  practised  for  a  long  period  in  his  home :  he  con- 
sidered that  some  system  of  hire-purchase  was  necessary  to  induce 
consumers  to  install  the  apparatus. 

Jnnior  Institntion  of  Engineers.— Mr.  C.  H.  Woodfield, 
speaking  recently  on  the  subject  of  cranes,  said  that  in  the  com- 
parison of  steam  or  hydraulic  cranes  with  electric  cranes,  there 
was  not  a  single  feature  in  favour  ot  the  former  two  as  regarded 
cost  of  installation,  durability,  economy  in  working  and  upkeep,  or 
facility  of  control.  An  important  feature  in  favour  of  the  electric 
crane  was  the  ever-ready  reserve  power  up  to  100  per  cent, 
momentarily  and  .iO  per  cent,  for  a  longer  period  than  was  required 
for  crane  work.  As  regarded  upkeep,  the  wear  and  tear  of  electric 
motors  was  not  half  as  much  as  for  the  steam  crane. 

Society  of  Engineers  (Incorporated).— On  the  llth  inst> 
Mb.  a.  H.  Babkeb,  Wh.Sc,  read  a  paper  on  "Heating  and  Ventila- 
tion." He  said  that  the  legitimate  function  of  the  engineer  was  to 
produce  and  control  specified  movements  of  air  and  other  effects, 
while  it  should  lis  the  duty  of  the  physiologist  and  hygienist  to 
specify  what  were  healthy  and  comfortable  conditions.  In  con- 
nection with  heating,  the  expression  "  temperature  of  a  room  " 
was  generally  understood  to  mean  the  reading  of  a  thermometer 
suspended  in  the  room,  but  this  reading  did  not  necessarily  indi- 
cate the  temperature  of  the  surrounding  air,  or  form  a  relialile 
guide  to  the  feelings  of  the  occupants  of  the  room.  The  air  tem- 
perature, the  radiant  temperature,  the  quantity  of  i onvected  heat 
and  the  quantity  of  radiant  heat  must  all  be  determined,  but  first 
the  relation  between  the  thermometer  reading,  the  air  temperature 
and  the  radiant  temperature  must  be  determined.  The  freshness 
of  air  in  a  building  depended  on  keeping  the  air  temperature 
relatively  low  and  the  radiant  temperature  high.  The  chemical  com- 
position of  the  air  had,  within  wide  limits,  no  effect  on  the  human 
organism,  whereas  the  temperature  and  humidity  were  very 
important.  The  paper  described  experiments  made  at  University 
College  and  the  apparatus  used  in  connection  with  them,  and  dis- 
cussed briefly  some  problems  which  it  was  sought  to  solve 
experimentally. 

IHectric  Lift  F'atality. — At  an  inquest  at  Manchester 
recently,  touching  the  death  of  Harold  \'incent  Burgess  (27),  who 
received  fatal  injuries  through  being  pinned  in  the  well  of  a  lift 
for  40  minutes,  it  was  stated  that  he  pushed  a  truck  into  the  cage 
of  the  lift  and  in  endeavouring  to  reach  over  to  press  the  lever  he 
slipped.  The  lift  was  set  in  motion  and,  his  legs  hanging  beyond 
the  floor  of  the  cage,  he  was  trapped  between  the  wall  and  the 
cage  on  the  second  floor.  A  verdict  of  "  Accidental  death  "  was 
returned,  and  the  Coroner,  commenting  on  the  fact  that  he  had 
conducted  a  similar  inquiry  a  day  or  two  before,  said  it  seemed  to 
him  that  there  should  be  some  protection  for  the  starting  handles 
of  lifts. 

Educational. — University  of  Bristol. — In  order  to 

provide  additional  residential  accommodation  for  students,  the 
University  has  recently  rented  houses  which  will  form  a  tem- 
porary college  for  men  students,  and  will  be  ready  for  n.se  in  a 
few  weeks. 

tiernian  Business  Methods. — At  the  Sales  Managers' 

Association  in  London  last  night,  Mr.  J.  H.  Vickery,  LL.B ,  a 
Canadian,  who  for  fourteen  years  practised  International  Law  in 
Berlin,  delivered  an  address  on  "  German  Business  Methods  as  seen 
by  a  Canadian  Resident  in  Berlin." 

Appointments  Vacant.  —  Junior  assistant  electrical 
engineers,  over  19  (15s.),  for  Newcastle-on-Tyne  Electric  Supply 
Co.  ;  junior  engineer  (temporarily),  for  Walsall  Mains  and  Sales 
Dep'>rtments  (£2)  ;  charge  engin<;er  (383.),  for  duration  of  war, 
for  Wakefield  Corporation.  Particulars  are  given  in  our  advertise- 
ment pages.      ^ 

Copper. — The  gradual  increase  in  price  of  standard 
copper  does  not,  so  far,  appear  to  have  stimulated  production  in 
any  marked  degree.  Messrs.  H  R.  Merton  i;  Co.s  tabulated  statis- 
tics for  May  15th  show  an  increase  in  European  visible  supplies  of 
1.065  tons  for  the  fortnight,  and  an  increase  in  English  supplies  of 
2,915  tons.  In  detailed  supplies.  Earopean  arrivals  from  North 
America  are  low  as  compared  with  the  pre-war  average.  Supplies 
from  Spain  and  Portugal  to  England  and  France  are  well  np,  and 
considerably  above  the  pre-war  average,  and  those  from  unclassi- 
fied "  other  countries  "  are  also  high.  Chile  shipments  show  the 
unusually  low  figure  of  842  tons  for  the  fortnight,  which  may  be 
due  to  the  large  quantity  received  last  month  from  this  source. 
Australian  shipments  are  maintained  at  the  same  figure  as  for  the 
last  three  months,  which  is  still  about  a  quarter  less  than  the  pre- 
war average,  though  better  than  the  earlier  months  of  the  war. 
Total  deliveries  are  low  compared  with  those  for  March,  but  pro- 
mise to  considerably  exceed  April  deliveries.  In  view  of  unusual 
consumption  it  is  remarkable  that  the  price  does  not  more  rapidly 
increase,  and  that  visible  supplies  increase  at  all. 

(Continued  ok  page  733.) 
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ELECTRICITY    SUPPLY    AT    KARACHI,    INDIA. 


TvAiuCHi,  the  most  westerly  of    the    foiu-  great  pirts  of 
commerce  in  the   Indian  Empire,  has,  ilaring  recent  years, 
b:en  growing  in  importance  at  a  phenomenal  rate,  and  it  is 
not  impossible  that  it  will  loom  largely  in 
the  map  of  th3  world  that  is  now    being 
remade,  as  the  Government  have  intimated 
that  it  will  be   the   Indian  terminus  of  the 
proposed  great  Trans-Persian  Trunk  Rail- 
way connecting  Harope  with  India  through 
Moscow  and  Baku,  and  surveys  of  the  first 
part    of    the    ruute    from    Karachi    have 
already  been  made. 

It  is  the  chief  outlet  for  the  products 
of  the  Punjaub  ( wheat,  oilseed,  cotton, 
ifcc),  and  has  considerable  commerce  with 
Afghanistan  and  Baluchistan. 

The  total  trade  of  the  port  has  increased 
by  leaps  and  bounds,  and  in  1912  it  reached 
the  phenomenal  figure  of  £40,725,000,  while 
in  1914,  despite  the  war,  it  was  still 
£34,000,000. 

The  population  between  the  census  of 
1901  and  that  of  1911  jumped  from 
115,402  to  159,270  —  an  increase  of 
3s  per  cent. 

The  commerce  of  the  port  overshadows 
everything  else,  but  tli3re  naturally  follow  in 
its  wake  industries  established  there  that  per- 
tain to  commerce,  among  which  are  extensive 
local     fljur     mills, 
ironworks,  printing 
presjes,  soda  water 
factories,  &c.,  with 
land  and    facilities 
all    ready    for    th'3 
considerable    in- 
crease    in     their 
number  thst  is  sure 
to  result   from  the 
general     trend     of 
events  and  the  im- 
portance   of    the 
district. 

Some  years  ago 
the  Port  Authority 
installed  their  own 
electrical  undertak- 
ing, but  up  to  a 
ni  )nth  or  two  ago 
there  was  no  public 
supply  of  electrical 


limin^ry  steps   to  introduce   a  scheme   for  the   supply   of 
electrical  energy,  and  this  has  now  been  aeb'eved. 

It  will   be   observed    that    Karachi    is    one   of    various 
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Main  SwiTOHBOAEr,  K.ikachi  Electbicity  Station. 


View  behi.nd  Switchboaed,  showinc;  Covei:  oi'  Battery  Regulatisg  Switcues. 
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prosperous  commu- 
nities in  the  East 
which  have  pre- 
ferred to  rely  on 
electricity  rather 
than  on  gas  for 
their  development 
and  well-being. 

Messrs.  Crorapton 
and  Co.,  Ltd.,  the 
well  -  known  elec- 
trical contractors, 
came  on  the  scene 
at  an  early  stage, 
and  with  their 
assistance,  the  Hon. 
Mr.  M.de  P.Webb 
investigated  the 
prospects  of  a  public 
electric  supply 
undertaking,  as  a 
Messrs.  Forbes,  l-'orbes, 
Ltd.,   decided  to  apply. 


Intebiou  of  Knuine  Room,  showing  Diesel-Electkic  I'l 

energy  or  of  gas.  A  few  years  ago,  however,  the  Hon.  Mr. 
M.  de  P.  Webb,  C.I.E.,  of  the  well-known  firm  of  Messrs. 
Forbes,    Forbes,   Campbell   and  Co.,    Ltd.,  took  the   pro- 


result  of  which 
Campbell  i*c  Co., 

under  the  Indian  Electricity  Act  of  1910, 
for  a  Government  Licence  to  supply  elec- 
trical energy  in  Karachi. 

This  was  granted  in  due  course,  and  id 
1912  th2  licensees  retained  ilessrs.  Hand- 
cock  \  Dykes,  of  Westminster,  as  their 
consulting  engineers. 

After  some  negotiations  a  very  suitable 
site  was  selected  in  the  Elander  lload,  willi 
amjile  space  for  extensions,  and  with  accesi 
to  the  railway. 

As  a  result  of  full  consideration  it  was 
decided  to  install  a  direct-current  Diesel- 
driven  plant,  with  a  three-wire  syst«m  of 
distribution  ihronghout  the  district,  and 
ciily  in  191:'.  the  Karachi  Electric 
."supply  Corporation,  Ltd.,  was  brought 
into  existence,  for  the  purpose  of  taking 
^^,,  over  the  rights   conveyed   by   the  licence 

and  of  putting  them  into  effect.  A  con- 
trait  for  the  complete  etiuipment  of  the  power  house  and 
distributors  was  entered  into  with  ^letsrs.  Crompton,  and 
shortly  after  that  a  start  was  made  on  the  foundations. 
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These  iu  themselves  were  a  matter  of  considerable  mag- 
nitude in  proportion  to  the  works,  as,  owing  to  the  nature 


Putting  is  Foundatiok!!  of  station  Euildikgs,  Karachi 
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Where  East  meets  WiST  :  Native  Group  gutsidb  the  Generating  Station. 


on     the    spot, 
originally    was 


of  the  soil,  it  was  necessaiy  to  e.xcavate  to  some  considerable 
depth,  the  work  being  also  impeded  by  tidal  waters  and  land 
floods.  All  diffi- 
cultiesof  this  nature 
were  gradually  over- 
come, and  a  sub- 
stantial armoured- 
concrete  bed  put  in 
position  to  receive 
the  machinery. 

The  outbreak  of 
the  war  caused  con- 
siderable delay  in 
the  works,  as.  the 
licensees,  from 
patriotic  motives, 
decided  to  transfer 
part  of  the  staff  to 
the  wiring  of  troop- 
ships, while  at  a 
somewhat  later 
stage  the  consulting 
engineers'  represen- 
tative,   and    also 

some  of  the  contractors'  representatives 
joined  His  Majesty's  Forces.  The  work 
to  have  been  completed  by  the  end  of  1014,  and, 
despite  delays  and  other  ditticulties  due  to  current  events. 
on  February  1st,  I'.ilo,  the  completed  station  was  formally 
opened  by  the  Commissioner  in  Sind,  R.  P.  Barrow,  Esq  . 
I.C.S.,  in  the  presence  of  a  large  gathering  of  the  principal 
inhabitants. 

In  an  important  city  like  Karachi  it  was  ntcessary  to 
give  very  careful  consideration  to  the  relative  merits  of 
overhead  and  underground  distribution,  and  the  engineeis 
ultimately  decided  in  favour  of  the  former.  The  area  of 
supply  is  roughly  triangular,  with  the  station  situated 
centrally  in  a  three-mile  base  line. 

The  first  section  of  the  generating  plant,  as  at  present 
installed,  consists  of  two  240  h  h.p.  and  one  100b. h  p. 
Diesel  engines,  supplied  by  Messrs.  Mirilees,  Bickerton 
and  Day,  and  direct-coupled  to  Crompton  440-5>!0-volt 
dynamos. 

The  cjoling  cf  the  circulating  water  was  a  problem  calling 
for  careful  consideration,  and  the  engineers  finally  decided 
on  using  Messrs.  Heenan  cfe  Froude's  coolers,  two  of  which 
have  been  provided,  either  being  capable  of  dealing  with  the 
circulating  water  required  at  full  load.  The  coolers  are 
fixed  in  a  cooler  house  opening  out  of  the  engine  room,  a 
10,000-gallon  water  storage  tank  (fed  from  the  town  mains  i 
being  fixed  above  to  provide  the  necessary  storage  of  water. 

The  main  switchboard,  consisting  of  14  white  marble 
panels,  including  three  generator,  two  battery,  two  booster, 
two  balancer,  one  summation,  one  earth  and  three  feeder 
panels,  complete  with  movir.g-coil  measuring  instruments 
and  switcbgear,  is  mounted  above  the  battery  room,  being 
thu3  raised  some  7  ft.  above  the  engine  room  floor. 


I 


The  battery  consists  of  27C  Tudor  cells,  having  a  capacity 
of  653  ampere-hours  at  the  10  hours'  discharge  rate. 

The  pressure  of  supply  is  220  volts  on 
either  side  of  a  three-wire  system  (440 
volts  across  the  outers),  but  at  full  load  the 
station  voltage  will  rise  to  about  .")12  vclts, 
to  compensate  for  the  drop  in  the  feeders. 

This  necessitates  battery  regulating 
switches  having  a  large  number  of  con- 
tacts ;  these  switches  are  of  the  horizontal 
pattern,  and  are  fixed  in  the  floor  above 
ihe  battery  room,  behind  the  main  switch- 
board, being  operated  by  levers  similar 
to  railway  signal  levers,  fixed  in  front  of 
the  board. 

There  are  two  automatic  balancers,  each 
capable  cf  dealing  with  an  out-of-balance 
current  of  75  amperes,  and  three  motor- 
driven  boosters,  each  capable  of  a  con- 
tinuous output  of  150  amperes  at  0  —  115 
volts. 

It  was    thought    wise   to  start,  in  the 
first  place,  with  direct  current,  as  tending 
stages    to   bring   the    undertaking    more 
stfge  ;  but  it  is  not  impossible 
that    as    the    area 
and  the  scope  of  the 
operations  are    ex- 
tended,   a     mixed 
sjstem     will     be 
adopted  to  meet  the 
probably    large 
demand  for  energy 
for  power  purposes 
that  is  sure  to  grow 
up. 

The  whole  cf  the 
overhead  woik  has 
been  carried  out  in 
strict  accordance 
with  the  regulations 
of  the  Indian 
Government,  and  is 
most  substantial 
throughout,  with  a 
considerable  margin 
in  the  strength  of 
the  poles  for  additions  as  the  undertaking  develops. 
The  weight  of  copper  installed  with  the  firstsection  is  35  tons. 


in    the    earlier 

quickly  to  a  remunerative 
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IIesn'an  Ci-OLEr  at  Genebati.m;  Station. 
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A  considerable  number  of  consumers  have  already  been 
lonnected,  aad  the  licensees  have  made  a'rangements  by 
which  all  consumers  who  so  wish,  may  have  their  wiring 
work  carried  out  at  a  most  reasonable  price 
and  in  a  first-class  manner,  under  their 
supervision. 

.Messrs.  Orompton  &  Co.'s  contract  has 
been  carried  out  under  the  supervision  of 
their  representative,  llr.  T.  F.  I'aven  :  the 
consulting  engineers'  representative  during 
the  earlier  stages  was  .Mr.  P.  N.  ilerzies. 
until  he  joined  His  Majesty's  P'orces.  and 
j\[r.  H.  Frazer  Nash,  his  successor,  has  now 
become  the  resident  engineer. 

Considerable  extensions  of  the  works  are 
already  in  hand,  due  to  a  very  important 
contract  entered  into  with  the  iFunicipality 
for  public  lighting,  which,  in  the  first  in- 
stance, will  embrace  some  500  lamps. 

Not  the  least  interesting  circumstance  in 
connection  with  the  undertakintr  is  the  fact 
that  of  the  nine  directors,  seven  are  Indian 
gentlemen,  who  have  given  influential 
support  to  the  project. 


on  the  site,  which  has  a  diameter  of  40  ft.,  and  performs  the 
dual  rule  of  providing  gas  storage  and  maintaining  it  at  the 
required  pressure  at  the  engine  valves.     A  special  meter 


THE    WOOD    GREEN 
ELECTRICITY     UNDERTAKING. 


The  supply  of  e'.ectrical  energy  in  Wood 
Oreen,  which  commenced  last  Christmas,  is 
being   given    by   the   Tottenham    District  Feeder 

Light,  Heat  A-  Power  Co.—  formerly  known 
as  the  Tottenham  and  Ivimonton  Gas  Light 
and  Coke  Co. — to  whom  the  statutory  powers  were  trans- 
ferred in  1913. 

The  area  of  supply  under  the  order  embraces  the  whole 
of  the  urban  district,  comprising  l,(;2.j  acres  with  a  popu- 
lation of  .50,000  inhabitants. 


Link  Polk.  Pole  Lini:,  showing  Liqhtixc;  Bracket 

OvEUHEAD  DiSTHiiiDTioN,  KARACHI  (see  page  72!!). 

The  generating  station  is  situated  in  itingslade  Road  at 
the  rear  of  the  company's  local  oflicea  and  in  close  proximity 
to  the  depot  of  the  Metropoiitaa  Tramways. 

Town  gas  supplied  from  the  Tottenham  works  of  the 
company  is  delivered  through  a   12-in.  main  into  a  holder 


Pole  :  36  wires.  Station  Terminal  Pole. 

Overhead  Distbibution,  KARiCHi  (see  page  729). 

of  20,000  cb.  ft.  p3r  hour  capacity  ha?  been  provided  to 

measure  the  gas  used. 

The  genera'.ing  station  is  a  steel  and  brick  structure  with 

three  bays,  the  centre  one  forming  the  engine  house  ;  the 

ground  floor  of  one  of  the  side  bays  provides  accommodation 
for  the  switchboard  and  electrical  control 
gear,  and  for  a  fitters"  workshop,  above 
which  the  battery  room  has  been  con- 
structed. Water-cooling  plant  and  silencers 
occupy  the  other  bay,  the  water-softening 
plant,  storage  tank,  ctlices  and  stores  being 
situated  on  the  upper  floor. 

Tsvo  sets  of  generating  plant  have  already 
been  erected,  one  of  li»0  kw.  and  the 
other  of  200  K\v.  capacity,  and  space  is 
available  for  two  additional  sets  of  ttill 
larger  capacity,  as  the  demand  develops. 
There  is  also  a  battery  of  200-K\v.  capacity 
on  a  one  hour  discharge. 

The  gas  engines  are  the  modern  high- 
speed vertical  type,  built  by  Messrs.  Hindley 
and  Sons,  one  of  170  and  the  other  of 
340  B.H.i".,  running  at  150  k.p.m.  and 
350  R.p.M.  respectively.  Both  have  five 
cylinders,  and  are  equipped  with  forced 
automatic  lubricating  arrangements  and 
double  magneto  ignition. 

Ity  means  of  the  multiple  cylinders  and 
high  speed  of  rotation,  the  working  parts 
of  the  engine  are  kept  comparatively  small. 
As  the  principal  wt)rking  parts  are  enclosed 
and  lubrictited  under  pressure,  the  wear  and 
tear  are  reduced  to  a  minimum.  The  engines 
can  be  started  up  and  put  on  full  load  in 
less  than  a  minute.  Ttere  is  no  noticeable 
vibration — specially  designed  foundations 
having  been  provided  to  ensure  this  — and 
the  silencing  of  the  exhaust  has  been 
made  almost  ideally  perfect,    the  multiple 

cylinders   and   high   speed   being   a   distinct    aid    to   this 

attainment. 

Compressed  air  is  used  for  starting  the  engines,  and  is 

taken  from  a  battery  of  four  receivers,  which  are  charged  by 


a  motor-driven  air  compressor. 
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The  circulating  water  for  the  engine  coolicg  is  supplied 
by  gravity  from  a  tank  of   1.000  gallons  rapacity,  situated 


Heenas  Coolebs  at  Wood  Gbees  Geseratixg  Station. 

on  the  first  floor  over  the  cooling  plant,  lij  means  of  inter- 
locking gear  between  the  compressed-air  valves  and  the 
water  valves,  the 
starting  up  of  the 
engines  without 
first  turning  on 
the  water  is  ren- 
dered impossible. 
The  water  flows 
into  two  Heenan 
rotary  water  coolers, 
capable  of  dealing 
with  4,000  and 
2,000  gallons  of 
water  per  hour 
respectively,  and  is 
returned  to  the 
storage  tanks  by 
means  of  electrically 
driven  centrifugal 
pumps.  All  the  water 
used  is  first  treated 
by  a  Boby  water- 
softening  plant  of 
300  gallons  capacity. 

The  engines  are  directly  coupled  to  tandem  direct- 
current  dynamos  of  the  ElecUic  Construction  Co.'s  make, 
these  being  multipolar 
shunt  -  wound  machines 
fitted  with  interpoles. 
The  armatures  of  each 
set  have  been  made 
strictly  interchangeable, 
even  to  the  provision  of 
a  coupling  outside  the 
outboard  bearing.  The 
machines  are  designed  to 
generate  current  at  any 
voltage  from  250  to  280. 

The  battery,  which  was 
supplied  by  the  Chloride 
Electrical  Storage  Co., 
consists  of  270  Plantide 
cells.  The  whole  of  the 
regulating  cells  range 
along  one  side  of  the 
loom,  and  the  copper  rod 
connections  are  carried 
on  insulators  on  the  wall 
to  the  centre,  where  they 
are  carried  down  through 
insulating  tubes  in  the 
floor  to  the  regulating 
switches  which  are  imme- 
diately below. 

For  charging  the  battery  there  is  a   double-ended  E.C.C. 
booster  in  the  engine  room  ;  the  t  ,vo  boosting  dynamos  each 


HiSDi.sy  HiGU  Speed  Gas  Engines  Opeeating  on  Town  Gas. 


have  a  capacity  of  10  kw.,  and  are  driven  by  a  iis-u.u.p. 
.'lOO-volt  motor,  running  at  a  speed  of  1,200  E.p.:\i.,  the 
starting  panel  being  fixed  close  at  hand. 

The  switchboard,  which  also  came  from  the  Electric 
Construction  Co.,  consist?  of  two  generator,  one  battery  and 
booster,  one  integrating  watt-hour  meter,  and  three  feeder 
panels,  all  of  black  enamelled  slate. 

The  panels  are  divided  horizontally  at  the  centre  by  an 
enamelled  slate  shield,  the  top  half  being  devoted  entirely 
to  the  positive  side  of  the  system  and  the  lower  half  to  the 
negative.  All  the  circu'ts  are  protected  by  automatic  cut- 
outs, and,  where  suitable,  time  lag  attachments  are  provided. 
The  whole  of  the  instruments  are  of  the  Cirscale  type 
manufactured  by  the  Record  Electrical  Co.  The  regulating 
gear  has  been  kept  entirely  separate  from  the  board  ;  the 
resistances  are  placed  in  a  cellar  into  which  all  the  cable 
connections  from  the  generators  and  boosters  come  and  also 
the  feeder  cables.  Immediately  above  the  resistances,  the 
control  pilla's,  eight  in  number,  including  two  for  the 
battery  regulating  switches,  are  mounted  on  the  engine 
room  floor.  An  earth  pmel  with  an  Everett- Edgcumbe 
disk  recording  ammeter,  short-circuiting  relay  and  over- 
load breaker,  is  fixed  on  the  wall  at  the  back  of  the 
board. 

A  10  ton  iljrris  hand-operated  travelling  crane  has  been 

installed   in  the 
engine  room. 

Under  the  con- 
tract the  consump- 
tion of  gas  by  the 
generating  sets 
working  at  ordinary 
full  load,  with  gas 
of  500  net  b.tu.u. 
per  cb.  ft.  at  a 
normal  tempera- 
ture and  barometric 
pressure,  is  guaran- 
teed not  to  exceed, 
for  the  200-K\v. 
S3t,  30-75  cb.  ft., 
and  for  the  100- 
KW.  set,  31-35' 
cb.  ft.  per  unit 
generated,  as  regis- 
tered by  watt-hour 
meters ;  trials  of  the- 
plant  give  warrant 
to  the  view  that  the  guaranteed  results  will  be  excelled. 
The  supply  is  on  the  three-wire  system  at  240-480  volts. 


Wood  Green  Genebating  Station  :   Hindley-E.C.G.  Gas-Electeic  .Sets. 


Under  the  AVood  Green  Electric  Lighting  Order  the  streets 
scheduled  for  the  compulsory  mains  were  limited  to  High 
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Koail  and  Myddleton  Koad,  but  the  company  has  inaugurated 
the  supply  with  a  comprehensive  system  of  distributing 
mains  throughout  the  principal  streets  of  the  district. 

All  the  cables  are  of  the  three-core  type,  puper-iusulated, 
lead-covered  and  steel  armoured,  and  were  supplied  by  the 
Western  Electric  Co.  There  are  three  feeding  centres  where 
the  feeder  mains  serve  the  distributors,  one  situated  near 
the  Town  Hall,  one  in  the  High  Road  adjacent  to  Noel 
Park  Station,  and  the  other  in  the  Alexandra  Park  district ; 
at  these  centres  feeder  pillars  ha^e  been  erected,  and  similar 
pillars  in  other  situations  provide  an  easy  means  for  dividing 
up  the  network  of  distributing  mains  into  suitable  sections. 
All  the  pillars,  service  boxes  and  consumers'  fuse-boxes  have 
been  made  by  Messrs.  Lucy  &  Co.,  while  the  service  and 
station  meters  are  of  the  Chamberlain  >V  Hookham  type. 

The  capital  expenditure  on  the  scheme,  including  Parlia- 
mentary costs,  land,  generating  station  and  mains,  amounts 
to  about  £30,000. 

Responsibility  for  the  preparation  of  the  scheme  is  shared 
by  Mr.  A.  E.  Itroadberry.  manager  of  the  Tottenham  Dis- 
trict Tjight,  Heat  and  I'ower  Co.,  and  Messrs.  May  and 
Hawes,  consulting  engineers.  The  duties  of  directing  and 
supervising  the  constructional  operations  have  been  per- 
formed by  Mr.  J.  Fisher,  assistant  manager  of  the  company, 
and  Mr.  [j.  W.  Ballard,  chief  assistant  to  the  consulting 
engineers,  supervised  the  constructional  work,  &c. 
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NOTES. 

iContinufd from  pii/fe  728.) 

GclS  Enainc  Tests. — In  a  paper  read  before  the  Iksti- 
TITION  OF  Mechanical  ENrjiNEF.Ks  on  Friday  last  by  Trof.  A.  IF. 
Gibson  and  Mr.  W.  .T.  Walker,  of  University  CoUejire,  Dondee,  ttsts 
on  an  experimental  gas  engine  made  by  the  National  Oaa  Eaeine 
CV..  Ltd.,  are  desoribpd.  Town  gras  was  used,  having  a  lower  calo- 
rific value  of  .'>20  h.th.u.  per  cb.  ft. 

It  was  found  that  the  mf chanical  efficiency  of  the  enpfine.  which 
had  a  maximum  output  of  36  b  h  p.  at  250  it.p  m  ,  increased  with 
increasing  load,  the  highest  value  recorded  vrith  the  richest  mix- 
ture and  at  the  lowest  speed  (1.50  b.p.m  )  being  88  per  cent.  At  the 
normal  speed  (200  R.r.M.)  has  the  efficiency  85  per  cent.  The 
mechanical  efficiency  diminished  as  the  ratio  air  :  gas  increased 
from  7  :  1  to  11  :  1,  and  diminished  as  the  speed  increased  ;  it  was 
independent  of  the  ratio  of  compression. 

The  thermal  efficiency,  referred  to  the  B  h.p,,  increased  with  the 
load,  and  attained  a  maximum  with  an  air  :  gas  ratio  of  8  :  1  ;  it 
diminished  as  the  speed  increased,  and  increased  with  the  com- 
pression ratio. 

Special  provision  was  made  for  separating  and  measuring  the 
exhaust  losses,  which,  at  full  load,  lay  between  the  limits  336  per 
cent,  and  4  2  5  per  cent.  The  former  value  corresponded  to  a  weak 
mixture,  high  compression  and  low  speed,  and  the  latter  to  a  rich 
mixture,  low  compreeaion  ratio  and  high  speed. 

Klectric  Vpliicle  Coniniiftcr. — At  the  last  meeting  of 
this  Committee  held  on  May  11th,  Mr.  A,  E.Collins,  the  city  engineer 
of  Norwich,  took  his  seat  as  the  representative  of  the  Institution 
of  Municipal  and  County  Engineers  ;  Mr.  A.  de  Tnrckheira  took 
his  seat  as  representative,  pro.  tflni.,  of  the  Tramways  and 
Light  Railways  Association,  and  Mr.  (i.  F.  Heath,  of  Heath's 
Garage,  Ltd.,  as  the  representative  of  garage  interests. 

The  Committee  considered  and  passed  the  draft  for  the  Com- 
mittee's annual  report  and  accounts,  to  be  incorporated  in  the 
annual  report  of  the  I.M.E.A.,  and  the  Secretary  submitted  the 
draft  of  the  report  to  be  submitted  for  discussion  at  the  annual 
meeting  of  the  I.M.E.A.  on  June  17th,  entitled  "The  Uses  of  the 
Electric  Vehicle  in  Municipal  Service." 

The  arrangements  were  diaouased  for  the  proposed  parade  of 
electric  vehiolea  on  June  17th,  and  the  time  was  provisio-ally 
fixed  for  .".  p.m.  If  permission  is  obtained  the  parade  will  be  held 
on  the  Embankment. 

As  the  result  of  the  circular  letter  sent  to  electric  supply  under- 
takings, a  number  of  them  have  purchased  publicity  material : 
the  Secretary,  however,  reported  that  he  had  received  several 
letters  which  indicated  apathy  on  the  part  of  some  undertakings  in 
regard  to  the  electric  vehicle  business. 

The  Technical  Sub-Committee  have  now  completed  the  prepara- 
tion of  the  report  upon  '  Methods  of  Charging  and  Charging  E((ui|i- 
ments,"  which  is  to  bo  circulated  to  members  of  Committee.  The 
Committee  has  decided  to  ack  the  Accumulator  Section  of  the 
B.E.A.M.A.  to  consider  the  desirability  of  bringing  about  standard- 
isation in  regard  to  (O  : — The  clearance  for  the  accumulation  of 
sludge  between  the  lower  edge  of  the  plates  and  the  bottom  of  the 
cell  container  ;  (2)  the  size  of  the  filler  plug- hole  and  a  design  of  plug 
for  same  ;  (3)  the  distance  between  the  top  of  the  lip  of  the  plug 
hile  and  the  top  edges  of  the  plates,  so  that  one  gauge  may  always 
be  used  in  a  garage  for  fixing  the  proper  level  of  the  eleotrolytr, 
measuring  from  the  top  edge  of  the  filler  hole  lip  ;  and  (4)  details 
of  connectors  between  cells  and  method  of  connecting  these  to  the 
plate  terminals. 


Lead  Seareity  in  Russia. — The  scarcity    of   lead    in 

Russia  is  one  of  the  problems  of  the  national  electrical  industry. 
Deposits  of  lead  ore  having  been  discovered  in  the  district  of 
Murinin,  it  is  announced  that  a  furnace  has  been  erected  for 
smelting  the  ore  in  the  I'lsen  factory.  Archangel.  The  lessees  of  the 
deposits  are  Stephanovitch  and  Oatrem. 

IVtroRTiirt  Eleetrie  Station  :  Oil  Fuel  DiflBeuIties. — 

The  introduction  of  petroleum  as  fuel  at  the  Petrograd  electric 
tramway  power  station  haa  led  to  S3me  irregularitiea  in  the 
supply  of  current.  On  May  5th  a  damaged  valve  in  the  tank 
whence  the  boilers  received  their  supply  resulted  in  these  remaining 
without  fuel.  The  petroleum  had  to  be  fed  in  by  other  means  ; 
but  the  result  was  a  reduued  supply  of  electricity  and  a  temporary 
stoppage  of  the  tramway  service.  Such  is  likely  to  recur  at  times 
till  all  the  boilers  are  equipped  for  burning  liquid  fuel.  Meantime 
fresh  supplies  of  coal  (the  scarcity  of  which  was  the  cause  of  the 
conversion  of  the  boiler  furnaces  for  liquid  fuel)  ate  being  received. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  v^hether  connected  irilh  the 
technical  or  the  commercial  xidc  of  the  profenxion  and  industry, 
also  electric  tramicay  and  railwaij  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  Aylesbury  U.D.C.  has 
re-appointed  Mr.  W.  A.  TniiNP.ni.L  as  resident  engineer  at  the 
electricity  works,  on  the  same  terms  as  his  previous  engagement. 
He  has  acted  as  clerk  of  works  during  the  erection  of  the  station. 

Me.  H.  Woolgau.  fourth  engineer  at  the  Falham  B.C.  electricity 
works,  has  been  temporarily  appointed  to  the  position  of  abitt 
engineer,  ata  salary  of  £.'■^  per  week,  during  the  absence  of  Mb.  A. 
Abdebn  on  military  aervicc,  and  Mb.  L.  Float,  junior  engi- 
neer, haa  been  appointed  fourth  engineer,  at  a  salary  of  £2  28.  per 
week. 

Mr.  C.  Handi.et  shift  engineer  at  the  Scottish  Central  Electric 
Power  Co.  a  generating  station,  Bonnybridge,  Falkirk,  has  resigned 
hia  poeition  in  order  to  take  up  the  duties  of  shift  engineer  at  the 
Corporation  electricity  works,  Motherwell. 

(ileneral. — With  reference  to  the  notice  that  appeared  in 
our  last  issue  respecting  MR.  Harry  W.  Nimmo's  movements,  we 
learn  by  this  week's  mail  that  the  Government  of  Burmah  has, 
on  his  being  relieved  of  the  duties  of  Electrical  Inspector,  retained 
hia  aervicea  for  an  indefinite  period,  for  the  purpose  of  getting  out 
detailed  estimates  of  a  proposed  electricity  supply  scheme. 

Mr.  Howaki)  Eadv,  district  telephone  manager  at  .Tersey  for 
1 .)  ycara,  haa  been  appointed  manager  for  the  Exeter  area.  Prior 
to  going  to  .lerafv  in  I'.tOO  he  waa  at  Bournemouth. 

Proi'.  S.  p.  Thojipson,  F.R  S.,  delivered  the  Swarthmore  Lecture 
at  the  Central  Hall,  Westminster,  on  Tuesday  last,  taking  as  his 
subject  "  The  yuest  for  Truth." 

CoHNOiLLOR  .lACKsON  has  been  elected  chairman  of  the  Swinton 
and  Pendlebury  Electricity  Committee. 

Mr.  C.  C.  T.  Eastcatk  has  been  appointed  Electrical  Inspector 
to  the  Government  of  the  Punjab,  Lahore.  Mb.  J.  H.  Cabpew  , 
electrical  engineer,  Xorth-Weatern  Railway,  Lahore,  has  resigned 
the  Government  service,  and  Mr.  D.  A.  Pktrisk  foreman  elec- 
trician, has  been  placed  in  charge  of  theoHioe  of  electrical  engineer 
of  that  railway. —  Indian  J-:niiin:ennij. 

Mr.  .1.  Scrivener  has  resigned  his  poaition  as  director  and 
manager  of  Messrs.  Krupka  .V:  Jacoby,  Ltd..  having  been  appointed 
to  control  the  sales  organisation  of  the  "  Z  "  Electric  Lamp  Manu- 
facturing Co.,  Ltd.,  Southfielda,  S.W.  Mr.  Scrivener's  late  co- 
direotors  have  given  him  a  gold  watch  as  a  mark  of  their  personal 
eateem,  and  the  staff  have  presented  him  with  a  suit  case. 

Mr.  Walter  F.  Bkadsiiaw  has  been  appointed  manager  of 
Renter's  Telegram  Co.,  Ltd.,  in  place  of  the  late  Baron  de  Keufcr. 

Sir  Edoab  Speyer,  consequent  upon  "charges  of  dif-loyalty 
and  auggeations  of  treachery  "  that  have  been  made  against  him  in 
the  Press  and  elaewhere.  has  a^ked  Mr.  Aequith  to  accept  his 
resignation  as  a  Privy  Councillor  and  to  revoke  his  baronetcy.  IIo 
haa  also  resigned  hia  seat  on  the  board  of  the  Underground  Electric 
Uailways  Cc  of  London,  Ltd  and  Lord  (ieorge  Hamilton,  the 
deputy-chairman,  has  been  appointed  chairman  in  his  stead. 

Obituary. — Mr.  G.  Maurice. — There  is,  unhappily,  no 
room  for  doubt  that  Mr.  G.  Maurice,  of  the  General  Electric  Co., 
Ltd.,  must  be  numbered  araongat  the  vi<lima  of  the  fus  tania 
disaster.  A  correspondent,  who  waa  in  intimate  touch  with  him, 
aenda  us  the  following  personal  appreciation  : — "Aa  one  who  waa 
in  close  companionship  with  him  for  18  yeara,  I  feel  that  some 
note  of  appreciation  may  be  welcomed  by  his  many  friends  in  the 
electrical  world.  Many  (|Malitiea  go  to  the  making  of  a  man  if  his 
success  is  to  be  assured.  Mr.  Maurice  moat  surely  exhibited  in  his 
buaineaa  career  the  posseaaion  of  all  thope  (|U8litiea  that  may  he 
coniiidered  essential  ones.  Inaight  to  direct  him  what  to  do,  foie- 
aight  to  tell  him  how  to  attain,  r.iursge  to  enable  him  to  overcome — 
these  three  virtues  were  hie  chief  characteristics,  and  the  success- 
ful  application  of  them  to  his  daily  life  may  be  said  to  be  the 
foundation  on  which  his  career  was  built.  His  was  a  full  life  ; 
a  life  largely  devoted  to  the  business  to  which  he  was  attached, 
and  with  which  his  interests  were  bound  up.  His  career  was  a 
singularly  sncceaaful  ons  ;  whatever  came  under  his  control 
proapercd.  His  capacity  for  work  waa  enormous,  his  ability 
insured  sucoeea.  his  handling  of  large  affairs  wae  conducted  with 


734 


THE    ELECTRICAL    REVIEW.        [Voi.7.1.   No,  i,9..fi,  mat  21.  1915. 


cool  jadffment  and  skill,  and  a  firm  belief  in  the  righteousness 
of  his  action  invariably  carried  him  throufrh,  no  matter  how 
fierce  the  opposition  against  him.  No  man  can  go  through  life  with- 
out meeting  opposition  in  the  course  of  his  business  career,  and  Mr. 
^taurice  had  many  opportunities  of  crossing  swords  in  the  pursuit 
of  his  aims  ;  but  he  was  a  good  fighter  who  invariably  earned  the 
respect  of  his  opponents.  In  estimating  hii  personal  expression  as 
revealed  to  those  who  came  in  contact  with  him,  I  think  the  word 
"respect"  most  olosel.v  expresses  the  inHuence  he  exerted  over 
others,  over  the  staff,  his  competitors,  in  fact  over  all  with  whom 
he  had  business  relatione.  The  many  warm  expressions  of  regret 
received  from  business  men  all  over  the  world  show  in  how  much 
respect  he  was  held,  and  how  deeply  his  loss  is  deplored.  It  is 
doubly  sad  since  the  many  years  of  faithful,  strenuous,  and  hard 
endeavour  had  but  recently  won  him  a  seat  on  the  Board  of  the 
G.E  C,  in  which  position  his  characteristic  ability  would  have 
found  still  greater  fields  in  which  to  operate.  Mr.  Maurice  leaves 
a  wife  and  one  child,  a  daughter.''  We  may  add  our  own 
personal  appreciation  of  the  late  Mr.  Maurice,  as  the  result  of 
editorial  relations  with  him  extending  over  many  years,  perhaps 
more  particularly  in  connection  with  matters  concerning  the 
G.E.C.  electric  light  fittings  department,  and  latterly  the 
heating  and  cooking  department.  There  are  few  men  in 
the  electrical  industry  with  whom  it  has  been  so  genuine  a 
pleasure  to  converse  a.s  with  him  ;  bis  was  the  perfection  of 
courtet<y — a  quality  which  editors,  who  not  infrequently  come 
across  something  totally  different,  know  how  to  value  when  they 
meet  it. 

Mr.  H.  F.  Friedeeichs. —  At  the  funeral  of  the  late  Mr, 
Friederichs,  Corporation  electrical  engineer  at  West  Hartlepool, 
there  were  indications  of  the  affection  and  esteem  in  which  he  was 
held.  Among  the  chief  mourners  were  Mr.  J.  E.  Dawson,  chief 
assistant,  ilt.  C.  W.  Thompson  (electrical  engineer.  Saltburn),  the 
Mayor  and  many  members  of  the  Corporation,  Mr.  J.  J.  ^^m^th 
Celectrical  engineer,  Stockton),  and  the  staff  of  the  West  Hartle- 
pool electricity  department.  The  body  was  borne  to  its  last 
resting  place  in  Stranton  Cemetery  by  some  of  the  oldest  workmen. 
,\mong  the  wreaths  was  one  from  Sir  .lohn  Snell,  and  one  from  the 
workmen  and  staff  of  the  electricity  works  bore  the  inscription  : 
"  A  tribute  to  our  noble  and  unselfish  master."  A  member  of  the 
staff,  in  writing  to  us,  describes  Mr.  Friederichs  as  "one  of  Nature's 
gentlemen,"  and  makco  mention  of  his  genial,  kind  and  una°suming 
manner,  which  secured  for  him  the  passionate  attachment  and 
devotion  of  the  whole  of  his  staff. 

Mr.  Brodrick  Cloete,  a  director  of  Messrs.  'ViokerB,  Ltd.,  was 
among  those  lost  in  the  Lusitiinia. 


NEW    COMPANY    REGISTERED. 


Simplex    Sleeper    Syndicate,    Ltd.     (140»294). — ^lliis   com- 

panv  was  icgistercd  on  May  11th,  wiih  n  capital  of  ;{r3.450  in  2,860  pri-f. 
sluiros  of  ^\  <?ncli  ;iiui  12.000  ord.  sharps  of  Is.  each,  lo  t;ike  o\rr  cerlaiti 
p:iti?nts  or  rights  for  an  invention  ri:lating  to  fail\v;iy  or  tramway  slocpi-i's 
antl  the  plectrical  ini^laUalion  of  track  rails,  to  adopt  an  agrcomcnt  wilh 
C.  V.  Sanflberg,  O.  F.  A.  Santlberg,  and  N.  f.  P.  Sandbcrg,  to  carry  on  ihi; 
business  of  manufacturers,  installers,  and  users  i)f.  agents  for  and  dealers  in 
railway  or  tramway  sleepers  and  devices  for  tlie  rlcclrira!  installation  of  track 
rails  and  similar  appliances,  and  mechanical  and  engineering  devices  for  u^^e 
upon  raihv:i\s  and  lr;imways,  etc.  The  subscribers  (with  one  pref.  share  each) 
are:  T.  Jowett,  43,  Savoy  Court.  Strand.  W.C.  civil  engineer;  1*.  \Vheelrr, 
t'entral  Kuildings.  Wesiminster,  S.W.,  civil  engineer.  Private  company.  'I'lic 
number  of  directors  is  not  to  be  less  than  three  or  more  than  eight;  the  fir-*t 
t.  <;.  F-  Sandberg  (chairman).  O.  V.  A.  SandK-rg.  N.  P.  P.  Sandberg,  .\. 
'-"i"  rmei,  T.  Jowelt.  :inK\  P.  Wl>»«eUT.  QiialilicaMon,  j^Jt.  Kemun»-ration.  ;i.';")M 
'^    r-.'     .innum.       Kii^istncd    nlVKi;  :    Pal.KO    t'lianil»-is.    I^i  idgc    Slieel,    WVsl- 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Pernambuco  Tramways  and   Power    Co.,    Lid. — Issue  nn 

Aprn  20th,  I91,"»,  of  j£r"25,000  debentures,  pari  of  a  belies  of  wliieh  partictiUirs 
lu-ive  alre-ttiy  been  filed. 

Phoenix  Electric  Heating  Co.  (1914),  Ltd. — Mortgage  on 

);"r:cys  payable  under  certain  .'Vdniirally  contracfs,  dated  M.iy-lOth,  1915,  to 
-  lire  .Til  monev^  doc  or  to  lieeonie  due  from  the  loinpany  lo  I^arr's  Bank, 
I        ,  12«,  High  Holborn,   W.C,  not  exceeding  v/;200. 

Torquay  Tramways  Co.,   Ltd. — .\  m<^nioran(Iiim  of  .s.ids- 

1  rion  lo  the  extent  <.f  ;£'Sftn  on  Mav  Tlh,  191.".,  of  iliaiKe  dated  March  Sih, 
i:'ll      securing    /:60,000,   has    been   filed. 

Barbados    Electric    Supply    Corporation,    Ltd. — I'jsu*'    nn 

.March    3rd,   1915.   of  ;^500  debentures,   pari  of  i 

have  already  bee.n  filed.  , 

Stella  Conduit  Co.,  Ltd. — Mortgagf-  nn  l.m.i  .imi  premises, 

kncwn  as  Highfield  Works,  Ash  Street,  Bilston,  SlofTs..  dated  .April  19th,  19),'>, 
to  secure  all  moneys  due  or  lo  becoiii,^  due  from  the  company  to  Lloyds  Bank, 
1.:  i-.  Temple  Row  Ejanch,   not  exceeding  /,*3,lfl0. 

Harrow  Electric  Light  and   Power  Co.,  Ltd.  (44,529).    - 

'     i  t'al    ;4:a0.(l<in    in   fi,667   ord,    and   H,333    prej.    fh.iies   of    i.;,'.    each.     ReHiru 
ti  March  11th,  1915.    All  shares  taken  up;  X^Sfl.OOfl  paid.     Mortgages  and 

.:.-iges,   ;^26,335. 

Isle  of  Wight  Electric  Light  and  Power  Co.,  Ltd.  (53,823). 

—Capital  ^150,000  in  29,000  ord,  and  10,009  pref-  shares  of  £o  each.  Return 
-fs'ed  April  9lh,  1915.  All -shares  taken  up  ^  >-]-nrian  ,,,.,1  Mortgagas  and 
''-■^^?,^,  ,£"92,355.     tOriginaUy  registered  in  1897  nor  Electric  Light 

-.;. ;  Power   Co.,   Ltd      Re-named  in   1900.) 


Oswestry  Electric  Lighting  and  Power  Co.,  Ltd. — T.ssuc 

on  March  2nd,  191.'.,  of  £'iW  debentures,  part  of  a  series  of  which  particulars 
have  already   been   liled. 

Newtcns,  Ltd. — Parlicular.s  of  JilO.OOO  deljcntures,'  crcalerl 

M.irch  2:hd.  191,'i,  liled  pursuant  to  Spclion  93  (,3)  of  the  Companies  (Consolida- 
tion) .Act,  IIIOS,  the  amount  of  the  present  issue  being  jC-^Wi  (renewals).  Pro- 
Ii.dv    th.irge.l:    Tile  .ompanv's   prnpert\,  pieseiit  and   futuie.      No  trustees. 

Movelty  Construction  Co..  Ltd. — .\  inonioianfluiii  of  salis- 
i.i.iinn  In  I'lii  exi.iil  ol  i^:2li,".  .Ill  April  12lli,  1915.  of  debentures  dated  May 
:Usi,    1912,   se.uiin.i;   jC^Vt.  has    b.eii   liled. 

Carville  Site  and  Power   Co.,  Ltd.^Issue  on  April  2)^(h, 

191,'.,  of  /.^I0,0im  debentures,  part  uf  a  series  ol  which  particulars  have  alreri.ly 
been  liled. 


CITY    NOTES. 


Sliaii<>'liai  Electric  Constriictioii  Co.,  Ltd. 

'J'ln.  ilirtftnis  report  lor  1014  a  jimfit  of  £';vl,(30"2.  compared 
« itii  i"i4.7'Ji)  for  J9l;!.  There  has  been  tran.sferred  to  reserve 
for  renewals  account  i'lO.lHHI.  anil  in  reduction  of  the  Jire- 
liminary  expensos  account  i'l.lKKi;  a  rlividenil  of  6  per  cent, 
for  the  year  (less  income  tax)  absorbs  ±'19,A)0,  leaving  to  be 
carried  forward  i4,703. 

']"he  loss  by  exchange  on  subsidiary  coinage  in  1914  was  ;^28,038.  which  is 
e,|ual  to  8i  ])er  cent,  on  the  capit.il  of  the  company.  IVoftts  have  been  con- 
verted into  sterling  at  ,an  average  rate  of  Is.  9Jd.  to  the  Mexican  dollar,  as 
.against  2s.  for  the  preceding  year.  During  the  year  Ihe  increased  deprecia- 
tion of  subsidiary  coinage,  and  the  fall  in  the  exchange  of  siher  into  sterling, 
combined  lo  affect  profits  adversely  to  the  extent  of  over  ;£'7,(KH)  as  compared 
with  the  company's  experience  in  these  respects  in  1913.  For  the  first  half 
uf  the  year  the  number  of  passengers,  and  the  amount  of  gross  receipts  an.I 
operating  profit,  showed  a  satisfactory  expansion,  which  was  lo  a  large  extent 
neuti..lised  liuring  the  remainder  o(  the  year  by  the  le.ss  (avourable  conditions 
lolU  wing  upon  the  oiitbi-eak  of  war.  Thirteen  new  motor  cars  and  l.S  new 
trailer  cars  were  <onipleti-d  during  the  year,  and  a  further  10  new  motor  cars 
have  been  coinpleled  since  the  close  of  Ihe   year. 

Kaille.ss  traction  wa.s  introduced  with  seven  cms  in  Fokien 
Road  in  November  last  with  satisfacl,ory  results  as  regards 
receipts,  but  was  .siis|KM]ded  in  consequence  of  the  road  be<i 
being  fouml  unsuitable.  Fokien  R'Oad  is  accordingly  to  be 
ieconstructe<l  in  concrete,  to  the  initial  cost  of  which  flie 
coinpany  will  make  a  moderate  contribution.  Tratiie  conili- 
tions  will  be  niat<?rially  improved  by  the  reconstruction,  ami 
the.  Municipal  Council  will  reduce  the  charge  to  the  company 
for  roatl  niaint<>nani*^.  The  directors  announce  with  great 
regret  the  death  of  their  colleague.  General  .Mbert  Thys. 


Kalu'borlic  Electric  Power  and  Lijnlitiiiu'  rorporatiou, 

Ltd. 

TnF.  direct'Orfi  in  their  report  show  that  the  drop' in  the  profit 
for  the  year  1913  was  due  to  exceptional  causes;  the  result  for 
1914  is  well  up  to  the  average  of  previous  years.  ITte  divi- 
ilentl  on  the  preference  shares  has  been  maintained  at  4  per 
cent.,  and  a  debenture  retlemjition  fund  has  been  inaugurate<l 
by  the  allocation  of  f  7,000  for  this  purpose.  The  sum  of 
i;ri,.5lK)  has  l)een  written  off  to  depreciation  for  the  year. 
leaving,  aftt^r  payment  of  the  debenture  interest,  £846  on 
profit  and  lo.ss  account  to  be  carried  forward.  Tlie  money  set 
aside  in  previoius  years  as  a  "reserve  for  depreciation  and 
reneual.-i"  having  been  expended,  has,  with  the  approval  of 
the  auditors,  lieen  written  off.  The  war  has  not  interferetl 
with  the  company's  operations  and  diil  not  add  much  to  its 
operating  costs  during  the  past  year.  During  the  current  year 
the  company  will  be  affected  by  increased  taxation  demands 
both  in  .Viistralia  and  this  country.  Its  operating  costs  will 
aisc)  be  somewhat  increased  as  nearly  every  item  of  st<ires  and 
.supplies  is  costing,  and  is  likely  to  cost,  a  higher  figure. 
.\iiuiial  meeting  :  May  Sath. 


Aiiaio-.iiiierican  Telcjinijih  Co..  Ltd. 

Mr,  F.  .\.  Bevan  (Ciiairman)  presided  on  Friday,  at  Win- 
chester House,  E.G.,  over  the  annual  met'ting.  He  said  that 
they  had  during  the  year  received  the  rent  payable  under  the 
lea.se  with  the  ^Yestern  Union  Co..  which  stifficed  to  pay  the 
dividends  on  the  three  classes  of  .stock,  .'Vs  they  were  aware, 
the  deferred  dividend  was  payable  at  the  end  of  eadi  yeai. 
and  the  jiroportion  of  the  quarterly  rental  that  represeiiteil 
such  deferred  dividend  was  a<-cor<iingly  retained  and  invested 
on  the  best  t^erms  that  the  directors  could  .secure.  .'\.s' :i  result, 
i'l.oliS  was  received  in  respect  of  int<?rest  on  bank  balances 
and  loans,  which  with  the  ainount  previously  earned  produceil 
±'5,625.  That  sum.  subject  to  the  requirements  of  the  com- 
pany from  time  to  time,  the  directors  were  advised  was  avail- 
al)lc  f<ir  distribution  amongst  the  deferred  stock  holders  ami 
.the  ordinary  stock  holders.  It  had  been  suggest^ed  that  tin; 
directors  should  make  an  immediat<-;  distribution  of  this  sum, 
but  they  had  come  to  the  conclusion  that  the  amount  «as  too 
small,  looking  to  the  large  number  of  deferred  .«tix-k  holders 
and  to  the  very  small  sum  that  would  consequently  pass  to 
them.  They  thought  it  would  be  advisable  to  wait  until  they 
were  able  to  distribute,  say,  J  per  cent,  upon  the  deferred 
stock,  including,  of  course,  the  ordinary  stock  holders'  interest 
in  that  stock,  which  would  absorb  £'8,750,  towards  which,  as 
he  had  said,  they  had  £5,6-25  in  hand.    In  the  renewal  fund 
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nicount  it  would  bo  soon  that  tlioy  had  received  the  annual  con- 
triluition  of  f 20,0(10  from  the  Western  Union  Telegraph  Co.,  as 
stipulated  in  the  lease,  and  i£''2.487  as  interest  and  dividends 
(111  invostnionts,  which  wdth  the  amount  l)rought  forward 
from  tlie  previous  year  gave  a  t4ital  of  ±'153,099.  Out  of  that 
tliey  had  liad  to  ()ay  the  cost  of  new  eal)lo  inseited  during 
the  repair  and  renewal  of  the  cahh^s,  amounting  to  £44,933, 
aiKJ  (hey  had  also  paid  ±''13..SI}0  on  aeeount  of  the  new  cable 
repair  ship.  Tn  respect  of  that,  there  was  a  further  liability 
of  aiiproxiniately  A'37,000  t-o  be  paid  before  the  ship  came  into 
their  possession.  They  hail  for  .sevi-ral  years  been  consider- 
ing plan.s  for  a  new  ealde  ship  to  rejilace  the  old  one,  wdiich 
was  in  sucii  a  condition  that  it  was  inipeiative  that  it  should 
lie  replaced.  Accordingly,  under  the,  agreement  with  the 
WesterTi  Union  Co..  they  entered  into  a  contract  for  a  new 
ship,  tlie  total  cost  of  which  woul<l  at  the  outside  be  fSl.OOO. 
In  ordinary  circumstances  the  shi]>  woidd  by  now  have  boon 
I'ompletcd,  but  ow-ing  to  the  war,  private  contracts  had  to 
stand  aside  f(n-  Government  work;  but  they  hopwl  to  get 
delivery  of  the  ship  before  the  autunm.  They  were  fortunate 
in  having  conclude*!  the  contract  before  the  war,  or  the  price 
would  have  been  increased  30  or  3-)  per  cent.  In  order  to 
make  the  payment  for  the  new  cable  and  .ship,  it  was  necessary 
to  realise  investments,  and  this  resulted  in  a  loss  on  the  sale 
of  .•£3,G3'2.  Whilst  this  was  a-  matter  to  be  regretted  it  was, 
of  course,  one  they  were  powerless  to  pi-event,  and  when  one 
considered  the  heavy  depreciation  in  all  chusses  of  securities 
they  would  agree  they  coidd  congratulate  themselves  that  the 
loss  was  limited  to  the  small  sum  stated.  .\s  to  the  renewal 
fund,  it  rould  only  be  a  matter  of  time  when  the  balance 
would  be  eliminated  from  the  accounts.  .\t  the  moment  the 
balance  was  ±'60,025.  of  which  ±'41,Sti7  rojiresented  the  cost 
of  investments.  Since  the  date  of  the  balance  .sheet  the 
majority  of  the  securities  had  been  .sold  to  make  further  pay- 
ments on  account  of  the  new  ship,  and  he  need  scarcely  say  that 
they  had  bi>en  .sold  at  a  substantial  decrease  on  the  ex)st  price. 
The  .securities  which  had  not  lioen  sold  were  for  the  time  being 
jiraclically  unsaleable,  and  if  disposed  of  in  these  times  there 
wa.s  very  little  hope  of  their  getting  back  the  money  paid  for 
them.  The  ±'0.5,000  was  based  on  the  cost  of  investments,  and 
lequired  to  be  depreciated  aceoidingly.  What  it  woidd  amount 
t<i  no  one  could  .say:  but  at  the  present  moment  they  might 
ussume  that  they  had  an  actual  balance  on  the  renewal  fund 
of  ±'55.000.  of  which  ±'37,000  was  required  to  complete  the 
payment  for  the  new  ship,  leaving  approximately  ±18,000  to 
the  credit  of  the  fund,  .^n  arrangement  had  been  conic  to 
with  (he  Western  Ui\ion  Co.  whereby  the  directors  had  agreed 
(hat  so  long  as  any  balance  remained  upon  the  renewal  fund 
the  cojfc  of  new  cable  inser(<'d  in  the  course  of  repairs  to  the 
compani'es'  <-ables  .should  be  pai<l  for  out  of  the  fund.  What 
the  cost  of  cable  so  inseit<'d  in  the  current  year  woidd  be  he 
could  not  .say.  Jja.st  year  it  amounted  to  ±44.000.  and  as  the 
1.S73  cable  was  int<-rnipted  now  in  deep  water,  he  feared  it 
might  bo  neccssai7  to  insert  a  long  length  of  new  cable,  and 
if  this  be  so,  then  the  c.o.st  of  that  now  cable  would  absoib 
not  only  (he  £18.(XI0  which  remaini'd  in  the  renewals  fund, 
but  also  the  annual  contribution  of  ±''20,0(l0  to  (he  fund  pay- 
able by  the  Western  Union  Co.  at  tho  end  of  the  year.  If 
the.so  amounts  wore  insufficient  to  ]iay  for  the  new  cable, 
then,  of  course,  it  w'ould  devolve  U|-von  the  Western  Union  Co. 
this  y(>ar  to  fin(l  tho  balance,  and  in  all  future  years  to  bear 
its<'lf  tho  -nholo  cost  of  the  repair  and  ronow;il  of  the  com- 
panii's'  cables.  'I'he  Chnirman  next  dealt  with  the  pension 
fund,  and  said  (liat  the  report  of  the  actuary  showed  that  a 
contribution  of  ±'C,970  was  rei|uire<l  from  the  West,ern  Union 
Co.  In  conclusion,  he  was  )ilcased  to  say  they  remained  on 
the  friendliest  t<2rms  with  thcii'  lcs.sees.  who  p;iid  their  rent 
with  conpnendable  promptittulc 

Mr.  R.  41.  Bl-'..\S0N  seconded  the  motion. 

The.  report  was  adopted. 

Replying  (o  a  vot(-  of  thanks  to  the  bonrd  and  staff,  (he 
Chaiuman  .said  that  next  year  he  would  complete  .50  yoar.s  a.s 
a  direct. .1-  of  the  coiiiiiain-. 


Lisbon  Electric  Triiiiiwavs,  Md. 

Tni  .iiihiud  meeting  was  held  on  Max  l'2th,  at  the  ollices.  1. 
l,..ndoii  Wall  Buildings,  K.C..  Mr.  l.LliWKi  Brkitmkykb  pre- 
siding. 'Jlie  CtlAIi>M.'\.'>l.  after  referring  with  regret  to  the 
death  of  th<!  lat-e  Secretary,  Mr.  S.  W.  .Tamesoii,  said  tha( 
during  the  last  five  months  of  the  .\eai'  a  period  of  exceii- 
tional  trouble  came  iMiexpecl<>dly  upon  them,  and  although 
they  escaped  direct  interference  from  the  war,  owing  to  the 
locality  of  their  undertaking  in  a  neutral  .'oimtry.  they  felt 
the  reflex  action  by  the  increawd  cost  of  fuel  .and  other  sup- 
plies, and,  further,  by  the  great  fall  in  the  Porluguese 
exchange,  which  dropped  from  4(>d.  to  about  3(!d.  All  those 
adverse  factors,  which  were  quiti>  beyond  their  control, 
brought  about  a  deerea.se  in  the  profit  of  about  ±20,000.  The 
(raflic  returns  showed  .steady  records  from  year  to  year,  and 
were  an  evidence  that  tho  busino.ss  was  ou  a.  sound  and 
healthy  basis,  llnfortunately,  in  (he  current  year  (he  nnsads- 
faclory  I'onditions  to  which  he  had  referred  still  prevailed, 
and  until  the  var  was  hrongbt  to  a.  conclusion  they  must 
e>pect  tf>  sufler  nnder  the  higher  costs  of  operation  and  the 
depreciation  in  the  international  exchange.  It  bad  not  been 
possible  out  of  the  year's  profits  to  make  the  usual  appropria- 
tion' of   ±.35.1100   to    depreciation    reserve.     Only   ±15,0(10   had 


been  set  aside  from  thi.s   soi;  in  oi-der  to  bring  the 

amount  to  approximatidy  the  figure  of  ±^5,000,  the  sum  of 
±19,012  formerly  standing  to  the  premium  on  ordinary  share 
capital  had  been  utili.sed  for  the  purpose.  In  addition,  as  in 
former  years,  they  had  placed  ±5,(KX)  to  exchange  reserve 
account,  bi-iuging  it  up  to  ±55,0(10. '  The  .shareboldcr.s  would 
now  see  that  the  policy  of  creating  this  reserve  wa.s  »  wi.se 
one  and  was  justitiefl  by  events,  and  tho  precaution  of  pro- 
viding ample  reserve.s  in  the  past  now  enabled  theiri  to  main- 
tain the  present  dividends.  Capital  exp<^nditure  to  the  extent 
of  ±51,00(1  had  been  incurred  during  the  past  year,  which 
should  a<ld  Ut  tho  reveiuie-|uc)du<iug  power  of  the  company. 
Two  of  the  most  impcu'tant  of  the  .\s<-ensores  lines  were  now 
open  to  traffic,  and  tho  coiiver.'^ioii  of  the  icmaining  three, 
inclines  of  this  .syst(>m  to  ekrtricity  was  ncaring  completion. 
The  extension  of  the  power  hou.so  jdant  was  finished,  and 
Mere  it  not  for  the  high  prices  obtaining  for  fuel,  .i.  great 
saving  in  this  connection  over  previous  years  would  have 
resulted.  The  price  of  coal  before  the  war  was  from  22s.  6d. 
to  25s.  i^r  ton;  now  it  ranged  between  37s.  (xl.  and  40s.;  their 
annual  con.sumption  was  between  19.000  nud  20.000  tons.  Ho, 
regretted  to  .say  that  the  negotiations  with  the  Lkbou  Muni- 
cipality regarding  the  interpretation  of  some  clauses  in  the 
concession  had  made  no  further  progress.  A  new  Council 
had  recently  been  nominated  by  the  (lovernuiont.  and  they 
hoj)ed  that  their  endeavours  in  the  future  for  elTecting  an 
equitable  .settlement  would  be  met  in  ;i  more  reasonable  and 
conciliatcu-y  .spirit.  On  the  whole,  ho  thought  they  could 
congratulate  themselves  on  the  outconn'  of  the  past  year's 
working,  for.  although  the  net  result  wa.s  not  .so  favourahit! 
as  formerly,  the  actual  business  of  the  company  was  a.s  good 
as  ever,  and  the  leduction  of  the  |uofits  from  .±'I29.0(KI  in 
1913  to  ±110.000  last  year  was  only  due  to  temporary  causes 
brought  about  by  the  present  Euroivau  upheaval,  and  which 
they  hoped  would  pass  away  with  brighter  <la>.s.  I'^rotn 
present  indications  he  did  not  (hink  he  wa.s  too  optimistic  in 
anticipating  a  further  increa.si'  in  the  revenue  during  the. 
current  year.  Of  ci>ur.-iO.  no  accurate  foreca.st  was  |)Os.sible — 
all  dp)iended  <in  the  duration  of  the  war:  ami  he  .sincerely 
hoped  that  before  they  met  next  year  a  )>ernianent  and 
beneficial  peace  would  have  been  obtained. 
Mr.  .1.  R.  TAYt.oB  seconded  the  motion,  which  was  adopted 
Subsequently,  on  the  motion  of  Sir  Lionki.  rnn.i.ips,  a  re.s>.- 
lution  was  pas.sed  voting  100  guinea.s  (o  the  Ih-d  ('I'o.ss  fjiX'iely. 


Host  Ijulia  aiul  Paiiaiiiii  'l'i'k>;!,ra|)li  Co.,  Ltd. 

Mr.  W.  B.  Kingsfokd  presided  at  Winchester  Houee,  EC  , 
on  May  12th,  over  the  annual  meeting.  lie  first  referred  in 
feeling  terms  (o  the  loss  suslnined  by  the  company  by  the 
death  of  Sir  .1.  C.amoron  I;anib.  Tho  vacancy  had  been  filled 
by  the  eIe<tion  of  Sir  \.  F.  Kino.  K.O.B.  The  rev<'nue  was  more 
than  that  for  the  corrosjionding  period,  ami  although  the 
expenditure  was  somewhat  heavy  yet  (he  ratio  of  expense  (o 
income  was  slightly  less  than  in  the  December  j>eriod  of  1913. 
The  half-year's  working  sliowetl  a  net  profit  of  ±'1.8,(^:i,  nn 
increase  of  ±5,014.  Some  part  of  the  iucreased  expi'uditure. 
was  of  a  permanent  nature.  There  were  certain  il<'ins.  how- 
ever, which  were  directly  due  to  the  exceptional  conditions 
that  had  prevailed  during  the  last  five  moidhs  of  (Ik-  half- 
year  under  review,  and  (hey  hoped  that  wIumi  peace  returui><f 
they  would  he  able  to  i4Teci  economies  on  (hese  items.  Ever 
since  (he  outbreak  of  war  they  bad  been  dillgoil  to  carry  on 
their  business  uuder  such  varied  and  unusual  conditions  that 
it  was  almost  impossible  for  hiui  even  approximately  (o  fore- 
cast the  future.  The  strict,  but  necessary,  censorship  which 
since  last  .•\ugust  had  l>een  in  force  at  most  of  their  stations, 
and  the  parti.il  piohibition  of  the  wso,  of  cckIok  Ihiimgh'Uit  the 
West  Indies,  had  very  much  hampered  business,  and  had  ho 
greatly  disturbed  their  normal  w.irking  conditions  as  (<>  cau.s<- 
the  <Urectors  some  anxiety  as  (o  the  probabli-  future  elTect 
u|i<m  their  earnings  and  uikui  the  profits  of  (he  company.  He 
might  remind  them  (h.il  (hcse  were  already  ailvers<'ly  affecti-d 
bv  the  reduction  in  tho  rates  which  came  into  force  on  October 
1st.  These  greatly  reduco<l  rates  had.  no  doubt,  been  a  great 
hcxm  to  (he  telegra)diing  |.ublie.  Tints  far,  however,  he 
legrette*!  to  sav  (hat  (he  growth  in  the  volume  of  traflic  gave 
little  rea.^on  to  hope  that  tho  lower  rates  w^)uld  be  compen- 
.sated  for  bv  new  businos,  at  any  rale,  wbih-  the  ri-v(rii-lioi)s 
alica<ly  referred  to  condnui^l  i"  bo  in  f.ir.'e.  He  ("Id  (hem 
at  (he'hist  meeling  (hat  since  the  war  (hey  hail  been  required, 
and  thev  wore  still  required,  lo  keep  (hen  -l.itl  n  op.ii  day 
ami   night,   thus  costing  theni    very  much  i  .ndilure 

and   subjecdng    their  ojterating    s(afl'   to    ■  slrani 

Their  dorks  had  worked  admirably  throughoiii  ilu.,  very  try- 
ing emergency,  and  they  felt  that  groat  praise  was  due  to 
them  for  their  loyal  and  willing  service.  As  regarded  their 
investments,  in  respect  of  the  reserve  fund  as  at  DtHvndier 
31st  bust  the  war  ni.idc  it  qui(e  impossible  for  them  in  some 
cases  to  obtain  reliable  quotations.  As  stated  in  the  report, 
the  deiueciation  amounled  (o  ±I.5.(V)0.  It  was  unlikely,  how- 
ever, that  thev  would  need  to  sell  secuiities.  and  therefore 
it  might  be  reasonably  hoped  that  with  the  return  of  normal 
ecndilions  tb'jt  depreciation  would    he  iMiiced. 

Mr.  H.  W.  Hires  seconded  the  motion. 

The  report  wa?  adopted,  Rud  a  vote  of  thanks  passed  to  the 
board  and  staff. 
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Great  \oitlieiii  Telegraph  Co..  Ltd.,  of  Denmark. 

The  reccipU  for  lOM  amoiinte<l  to  A'792.038,  .tiuI  tbo  cxpeuili- 
ture  was  i''250..5fH),  leaving  a  net  profit  of  i'541.447.  It  is 
proposed  to  put  to  reserve  .ind  renewal  fund  f  111,111,  to  ]>en- 
sion  fund  of  staff  ±'11,111,  direi'tors'  re  imi  no  rat  ion  £'2,o0(),  divi- 
dend and  bonus  22  y>ev  cent.  A'o-3<^i,tKlO,  carrying  forward 
i'S(;,72-5; 


The  annual  meeting  was  held  at  Copenhagen  on  May  Sth. 
Eear-Admiral   F.   C.   0.   B.\RDEXi-Lii:TH,   P.R.N.,    rendered    an 
account  of  the  wol'king  of  the  company  during  the  year  1914 
on  behalf  of  the  Chairman  (Commodore  E.  Suenson,  D.R.N. ). 
who  was  prevented  by  illne.'^s  from  being  present.     He  said 
that  the  terrible  war,  which  had  not  only  set  aflame  the  most 
important    cxiuntries   in   Europe,    but    had    also   spread    the 
conflagration  to  the  Fiir  East  and  to  almost  every  other  part 
of  the  globe,  had  compelled  all  the  governments,   belligerent 
as  well  as  neutral,  to  adopt  certain  measures  for  the  exercise 
of    control   over   the    telegraphic   and   pastal   services.      As   a. 
result  of  these  mea-sures  tliis  company's  accounts  with  other 
administrations   had  been  much  delayed,  and  for  this  reasson 
the  directors  had  been  obliged  to  pcLstjione   the  general  meet- 
ing.    The  strict   neutrality  observed  during  the  war  by   the 
Danish  Government,  as  well  as  by  the  (iovernmeuts  of  Sweden 
and  Norway,  had  made  it  the  plain  duty  of  the  company  to 
follow  similar  principles  in  its  dealings  with  the   administra- 
tions iif  the  several  countries  in  which  the  company '.s  cables 
were  landed.     They  had  always,   however,  in  times  of  peace 
as  well,  followed  these  principles  of  neutrality  and  discretion, 
and  had  thereby  gained  the  absolute  confidence  of  the  govern- 
n»ents  concerned  in   the  perfecth'  impartial  and  loyal  service 
of  the  company.     This  confidence   had  not  lieen   withdrawn 
during  the  war.    In  1914  fifteen  interruptions  had  occurred  to 
ten  cables  in  Europe,  whilst,  in  the  Far  East,  six  cables  had 
suffered  2.S  interruptions.    The  company's  cables  in  the  Baltic, 
between   Dennuirk   and   Russia.   Ix'came   interrupted    towards 
the  end  of  November  last  year.  and.  unfortunat*>ly.  owing  to 
the   war.  it  had   not  yet  been    possible   to   repair   them.     In 
Europe  the  cable  steamer  //.  C.  Orstcd  had  been  occupied  for 
1(1.5  days,  of  which  3\1   days  were  for  the  account  of  other 
administrations;   in  the   Far   East   the  cable   steamers  Store 
-Von/istf  and  Pacific  had  been  occupied  for  188  days,  of  which 
41  and  (>  respectively  were  for  the   account   of  others.     The 
Vladivostock   and   Kiachta   routes  had   worketl    very  .satisfac- 
t'uily  and  carried  a.  considerable  part  of  the  traffic  exchimged 
between  Eurojx^  and  the  Far  East;  but  the  .said  traffic  t-iii  the 
comiwny's  lines  had  sensibly  decreased   since  the   war  broke 
<nit.    The  line  in  M<iugolia  between  Kiachta  and  Peking  had 
been  overhauled  dui'ing  the  year;  a  constant  supervision  was, 
however,  required  to  keep  the  line  in  efficient,  working  order. 
The  Japanese  Ciovernment  cable  between  Shanghai  and  Naga- 
saki, to  the  establishment  of  which  this  company  consented 
during  the  negotiations  mentioned  in  the  reports  of  the  last 
two  general  meetings,  was  opened  for  traffic  on  January  1st, 
191-5.  after  the  Japanese  Government  had  secured  the  neces- 
sary consent  of  the  Chinese  Government.     The  cable,  accord- 
ing to  existing  arrangements,  is  only  to  be  used  for  the  trans- 
n;ission  of  telegrams  written  in  Japanese  Kana  characters  and 
for    Government    telegrams    exchanged    terminally    between 
Shanghai  and  Ja'pan.    In  the  spring  of  last  year  a  convention 
was  concluded    between   the   Russian  and  Japanese   Govern- 
ments regarding  the  junction,  at  Sakhalien  and  at  the  frontier 
of  Chosen,  of  the  telegraphic  .systems  of  the  two  Governments. 
The  rates  for  telegrams  exchanged  terminally  rin   these  new 
connections  between  Russia  and  Japan  had  been  fixed  at  very 
low  figures  and  in  such  a  manner  as  to  preclude  the  company's 
Vladivostock-Nagasaki   cables    from   competing   for    the    said 
traffic  at  equal  rates.     The   traffic  of   which  they  were  thus 
deprived,  and  which  they  had  vainly  tried  to  retain  for  their 
route  by  a  hea%^'  reduction  of  their  rates,  was  not  inconsider- 
able; in  other  respects  the  convention  did  not  afl'eet  the  com- 
pany's rates  or  traffic-,     llie   negotiations  with    the  Chinese 
Government  were  rather  protracted,  and  it  was  only  in   the 
month  of  .August  last  year  that  a  final  settlement  was  arrived 
at.    The  aiTangements  thus  concluded  mainly  secured  for  the 
company  the  Chinese  Government's  approval  of.  and  co-opera- 
tion  in.  the  arrangements   entered  into  with  Japan  in  1913. 
The   traffic   over  the  company's  cables   had   been  extremely 
heavy  during  the  war  and  continued  so,  especially  in  Europe. 
At  the  outbreak  of  the  war  all  the  direct  connections  between 
the   telegraph  systems  of  the  United  Kingdom,  France   and 
Russia  on   the  one   side  and  those  of  Ciennany  and   Austria- 
Hungary  on  the  other  side  were  naturally  broken  off.  The  burden 
of  all  the  telegraphic  correspondence  between  Russia  and  her 
allies  was  cast  upon  the  company's  system,  whilst  other  classes 
of    traffic    also    increased    considerably    over    and    above    the 
normal,  the  average  number  of  words  contained   in  the  tele- 
grams being  increased,   owing   particularly  to   the    universal 
prohibition  of  the  use  of  code.    In  these  circumstances  a  very 
heavy  task  devolved  upon  the  company's  staff.    The  death  of 
Colonel  E.  V.  Tvchsen,  a  director,  occurred   last   December. 
Mr.  W.  'V\'eimann  had  been  asked  to  take  his  place.     From 
the  1st  July,  Mr.  F.  C.  C.  Nielsen,  after  about  43  years'  active 


service  in  the  company,  had.  owing  to  failing  health,  tendered 
his  resignation  as  the  company's  representative  in  England,  a 
Ix)sition  which  he  had  filled  with  conspicuous-ability  for  over 
24  years.  Mr.  Nielsen  had  con.sented  to  be  retained  in  a  con- 
sulting capacity  and  thus  give  the  company  the  benefit  of  his 
great  experience  and  intimate  knowledge  of  its  affairs  in  Eng- 
land. .Although  thi>  financial  results  of  the  year  1914  had 
been  eminently  satisfactory,  the  increase  of  the  receipts.  Ijeiiig 
due  to  the  war.  was  a  temi)orary  one  only.  "  This  fatal  war. 
through  which  the  company  prospers  for  the  time  being,  may 
still  entail  grave  consequences;  for  nobcxly  is  able  to  foresee 
^^■hether  the  fortimes  of  the  war  may  not  to-morrow  prevent 
us  from  iHir.^uing  om-  ix'acefid  work,  nor  is  it  po.ssible  to  fore- 
tell whether  the  result^s  of  the  war  in  Euro)x;  and  in  the  Far 
East  will  allow  us  to  continue  the  working  of  the  cables  under 
the  same  conditions  as  those  which  prevailed  before  the  peace 
was  broken."  Notwith,stan<liiig  that  the  company  may  at  any 
moment  lie  placed  in  a  diffi<-ult  po.sition.  the  board  of  directors 
is  glad  that  the  unexpected  increase  of  the  reeeipts  warrants 
the  distribufion  of  a  total  dividend  and  bonus  for  the  year 
of  22  per  cent.  At  the  same  time,  the  board  proposes,  as  an 
exceptional  measure,  t<3  add  a  further  f .55.5.56  to  the  reserve 
and  renewal  fund,  a  proiKwal  which  is  justified  by  the  con- 
tinued depreciation  of  the  investments,  amounting  to  about 
i;iS8,0<;)0,  during  the  yeai-s  1912,  1913,  and  1914. 


Electrie  fon.stnKtioii  Co.,  Ltd. 

The  directors  report  that  for  the  year  1914  the  net  profit,  after 
pnividing  iEt5,8UO  for  debenture  interest  and  i'o.lKKJ  for  depre- 
ciation, is  ±'35,567,  plus  ±'7,1.53  brought  forward,  making 
±'42,721  available.  After  paying  7  per  cent,  on  the  preference 
shares  for  the  year  ended  March  31st.  1915.  a  dividend  ql  the 
rat^?  of  6  per  cent,  per  annum  on  the  ordinary  shares  is 
recommende<l  requiring  ±'13.4.52.  transferring  to  general 
reserve  fund  ±'17,403.  and  leaving  ±'7.471  to  be  carried  forward. 
"  The  directors  are  pleased  to  be  able  to  re[xirt  a  good  general 
demand  for  electrical  machinery,  which  has  been  .enhanced 
by  special  orders  arising  out  of  the  declaration  of  war.  The 
extension  of  the  company's  works,  reported  last  year,  has 
eiuibled  <these  orders  to  be  executed  promptly  and  econoniii-- 
ally.  The  volume  of  unexecuted  orders  is  satisfactory.  Tlic 
direc-tors  report  with  regret  the  death  of  their  colleague,  Mr. 
William  Bulloch.  Mr.  David  Willock.  who  has  been  in  the 
.service  of  the  company  for  18  yeans,  has  been  electetl.  to  fill 
the  vacancy  on  the  board.  As  indicated  at  last  general  meet- 
ing, the  directors  have,  by  the  transfer  of  a  sum  from  general 
reserve,  reduced  the  amount  in  '  shares  in  other  companies  ' 
to  what  is  considered  the  realisable  value.  The  amount  re- 
maining at  the  credit  of  general  reserve,  after  making  the 
contribution  recommended  from  last  vear's  profits,  will  bo 
±36,0(X)." 

Annual  meeting  :    May  27th. 


AVest  African  Telegraph  Co..  Ltd. 

Presiding  on  May  12th  at  the  annual  meeting,  held  at  Electra 
House,  E.G.,  Sir  J.  Dexison  Pender.  K.C.M.G..  said  that  the 
gross  receipts  for  the  year  amounted  to  ±55,500,  an  increase 
of  ±9,600.  That  improvement  in  the  receipts  was  mainly  due 
to  the  naval  and  military  operations  on  the  coast  which  were 
taking  place  in  connection  with  the  war.  The  sum  received 
in  the  year  under  review  for  messages  was  ±42.600,  as  com- 
pared with  ±'34,600,  or  an  increase  on  message  account  of 
±'8,000.  The  amount  received  as  interest  and  dividends  on 
the  reserve  fund  investments  was  practically  the  same  as  in  the 
pieceding  year.  The  total  exi>enses  were  i£'26.100.  against 
±29,600  in  1913,  thus  showing  a  decrease  of  about  ±*3,.5li0. 
chiefly  owing  to  a  smaller  expenditure  on  cable  repairs.  Tlie 
amount  expended  on  cable  maintenance  varied  considerably 
from  year  to  year,  and.  as  he  had,  repeatedly  pointed  out, 
the  expenses  formed  no  criterion  as  to  what  the  cost  was 
likely  to  be.  In  1913  they  si-)ent  under  that  head  ±12.000; 
this  past  year  only  ±7,000;  yet  the  same  care  and  foresight 
had  been  exercised  in  each  case.  The  general  expenses  in 
London  for  the  past  year  were  ±2.735,  against  ±2,718,  while 
the  working  expenses  at  stations  were  ±11.490,  as  compared 
with  ±11.678.  The  only  item  which  called  for  remark  w-as 
±434,  which  represented  the  contributions  made  by  the  com- 
pany to  various  war  relief  funds — an  expenditure  which  he 
was  sure  would  meet  with  their  entire  approval.  The  net 
result  of  the  year's  working  was  that,  while  maintaining  the 
usual  dividend  of  4  per  cent.,  they  had  been  able  to  carry  the 
veiy  respectable  sum  of  ±'19.0(X)  to  the  general  reserve  fund, 
which  now  st^wd  at  the  nominal  figure  of  ±315,000.  It  must, 
however,  be  borne  in  mind  that  the  securities  representing 
that  fund  had  depreciated  in  value,  although,  owing  to  the 
present  restriction  in  StKX'k  Exchange  operations,  it  was  diffi- 
cult to  tell  to  what  extent  depreciation  had  actually  taken 
place.  Fortunately  for  them  there  was  no  necessity  at  this 
time  to  sealise  any  part  of  the  reserve  fund,  and  the  interest 
they  received  from  it.  which  foimed  part  of  their  revenue, 
w-as  in  no  way  disturbed. 

Sir  Henrv  C.  M.akce  seconded  the  motion,  and  the  report 
was  adopted. 
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German  Electrical  Companies. 

The  Ver.  holatoren  Werke  A.G.,  of  Pankow,  reports  a 
ileflining  period  of  prosperity  in  1914.  Ihe  provisiou  made  for 
dupreciatioa  amounts  to  i''2,800,  as  compared  with  je5,900  in 
1913,  leaving  net  profits  of  i'590,  as  against  £6,600.  It  is  not 
possible  to  pay  any  dividend,  this  result  comparing  with  9 
per  cent,  in  the  preceding  year.  It  is  stated  that  owing  to 
army  orders  the  new  financial  year  has  started  favourably. 

The  Hamburg  Hochbahn  A.G.  records  the  transport  of 
36,178,190  passengers  in  1914,  as  compared  with  39,000,969  in 
1913,  and  receipts  amounting  to  £-ioO,iM),  as  against  i'263,000. 
After  defraying  working  exx>enses  of  iil40,000,  as  contrasted 
with  iK139,O0O,  and  deducting  the  necessary  payments  to  the 
State  and  making  provision  for  reserve  fund,  the  accounts 
indicate  net  profits  of  £3S,(XK),  as  against  iBlT.OOO  in  1913.  The 
dn-ectors  recommend  a  dividend  of  4  per  cent.,  as  compared 
with  5i  per  cent,  in  the  preceding  year. 

Tlie  Deufuche  Kabehverke  A.G.,  of  Bcrlin-Lirlitenbcrg, 
state.s  that  the  company  was  well  employe<l  during  1914,  and 
reali.sed  slightly  greater  profits  than  in  the  preceding  year. 
After  allocating  i;i4,0<JO  to  depreciation,  as  against  A'lO.IXRi  m 
1913,  the  net  profits  are  returned  at  i'41,(KKI,  as  compared  witli 
i'34,0lKl.  It  is  ijroposi'd  to  pay  a  dividend  of  G  per  cent.,  as 
contrasted  with  S  per  cent.,  to  devote  i'U.IHKI  to  the  writing 
down  of  the  machinery  to  the  value  of  one  shilling,  and  place 
i'3,700  to  a  war  reserve  fund,  and  £4,(KX)  to  the  .^iwcial  reserve 
fund,  leaving  £1,700  to  be  carried  forward,  as  against  i'3,400 
lu  1913. 

The  report  of  the  C.  Lorenz  AG.,  of  Bfiiin,  shows,  after 
writing  off  ±''2'2,0(.IO  fur  ordinary  depreciation  and  i'5,000  off  a 
Russian  investment  in  Petrograd,  net  profits  of  i'SO.UOO  in 
1914  on  a  share  capital  of  £70,000.  It  is  propo.sed  to  pay  a 
dividend  of  25  per  cent.,  as  compared  with  '20  per  cent,  in 
1913,  and  a  bonus  of  7i  per  cent.,  as  against  6  per  cent.,  out 
of  the  net  profits,  which  include  those  derived  from  the  busi- 
ness connection  with  the  High  Frequency  Machine  Co.  It  is 
now  intended  to  increase  the  ordinan'  capital  to  £150,000  by 
the  issue  of  new  shares  at  a  premium,  for  the  purpose  of 
strengthening  the  company's  financial  resources. 

The  Elektrizitais  Lieferungs  GeseU.^chuft,  of  Berlin,  which 
owns  21  electricity  supply  works  and  hold.s  a  lease  of  several 
others,  reports  that  the  development  of  business  was  satis- 
factory until  the  war,  when  a  contraction  took  place;  but 
sliortly  afterwards  a  favourable  cour.se  was  resumed  by  most 
of  the  works.  The  scarcity  of  petroleum  which  occui-red  exer- 
(^ise<l  a  stimulus  on  the  supply  of  the  electric  light  and  brought 
many  additional  customers  to  the  company,  who.se  custom  was 
doubtless  permanently  assured  by  the  recognition  that  oil  liglit- 
ing  could  no  longer  compett?  with  electric  lighting  with 
economical  lamps.  It  was  of  advantage  to  the  coniiiaiiy  that, 
with  the  exception  of  the  works  at  Craiova,  Rumania,  all  the 
undertakings  were  situated  in  (lermanv.  The  accounts  indi- 
<«te  gross  profits  of  £287,000,  as  against  £310.(XKI  in  1913,  and 
net  profits  amounting  to  £179,000,  as  compared  with  £'21.3,fX)0. 
It  is  proposed  to  pay  a  dividend  of  10  per  cent,  on  ordinary 
share  capital  of  ,£1,500,000.  as  contrasted  with  12  per  cent,  in 
1913,  the  loan  capital  totalling  £1,450,000. 

The  Dciit..t(-li-Siiiliiiiiciikniiisrhe  Tr\i:grti]i]irn  Gcsrll.irliuft.  of 
Cologne,  reports  net  profits  amounting  to  ,£52.(KHj  for  1914. 
as  compared  with  £-56,000  in  the  previous  year.  It  is  pro- 
j)Osed  to  distributi'  6  per  cent,  as  against  ti.J  per  cent,  in  1913. 
and  to  ])lace  .£2.6lKl  to  the  legal  r.«MVi'  fund.  £7.5011  to  tlie 
contingency  fund,  and  £2.-5<KI  t<i  the  benevolent  fund,  being 
the  same  sums  respectively  as  in   1913. 

'Ilie  balance  sheet  of  the  Heildernheinier  Kiqifenrerk  iin'l 
Hiiihleutsche  Kabehverke,  of  Fmnkfort-on-Miiin,  after  appoj- 
tioning  £l.s,(IOI)  to  oidinary  deiireciation  in  1914,  as  against 
£2O,0tH)  in  191.3.  sliows  net  profits  of  .£66.000,  as  conijiared 
with  £.57.000.  Jt  is  iutend<'d  to  set  aside  £1('>,(:HXI  for  reserve 
funds  anil  extra  depreciation,  as  in  1913,  and  to  pay  a  dividend 
of  7  p<>r  cent,  as  in  (he  previous  year,  leaving  £11,000  to  In- 
carried  forward. 

The  Felten  mul  Giiilleniiiiir  <'nrhirerk  .1.0'..  nf  Cnlognr- 
Mutheini,  reports  nrt  jirofits  of  .£:;il().IHl0  for  mil.  as  con- 
tra.sti'd  with  £321,<KI(I  in  191.'!.  The  former  total  has  been 
arrived  at  after  a  careful  valuation  of  the  credit  held  abroail 
and  the  all<K'ation  of  ,t25.<HHI  to  special  depre<-iation  >'( 
machinery  and  ajipjiratus.  .\  dividerul  of  ,>^  per  ct-nt.  is  in 
contemplation,  .'is  in  the  previous  year,  and  the  sum  of  £.'iO.(Klll 
is  to  be  assigned  to  the  disposition  fund  for  woiks.  as  in  J913. 

'I'lir  Berginiiiin  Eleklrl;:il(ils  ll'd/.c  .\.<:..  of  Berlin/,  record 
gross  pr<ifits  amounting  to  ,£555,<KI0  I'or  1914.  as  compared  with 
.£579,(NtO  in  the  preceding  year,  (ii'ni-ral  ex|X'nses.  interest 
charges,  taxes,  etc.,  absorb  ,£215,(XK),  as  again.st  £257,(K)0,  and 
di'pre<-iation  reipiiR's  .£1.5.S.(KK),  as  ciintiasted  with  £l:i5,(K10  in 
f!ii3.  The.  balanic  permits  the  payment  of  5  \n-v  cent.,  as  in 
the  previous  twelve  months,  the  appropriation  of  £50.000  for 
a  war  reserve  fund,  and  the  carrving  forwai<l  of  ,£17,0I.KI,  as 
compared  with  £16.(KK)  in  1913. 

The  report  for  1914  of  the  KahtUn  rk  M  ilUiUninenhof,  of 
Berlin,  states  that  the  working  results  did  not  remain  un- 
iidhuMK'cil  through  the  outbreak  of  the  war.  Nevertheless, 
the  company  could  again  submit  .satisfactory  accounts,  and 
as  it  (lid  not  appear  necessary  further  to  stri'ngthen  the  reserve 
fund  it  was  pos.«;ible  to  reconnnend  the  sauu'  rate  of  dividend 
as  in  the  preceding  year.    Including  the  balance  brought  for- 


w-ard,  and  after  allocating  £2,800  to  depreciation,  as  against 
£l,.5t)0  in  1913,  the  net  profits  are  returned  at  £10,5(30,  as 
contrasted  with  £13,600.  The  dividend  amounts  to  15  per 
cent.,  as  in  1913. 

The  directors  of  the  Land  und  Seekabehverke,  of  Cologne- 
Nippes,  whose  share  capital  of  £300,000  is  heM  entirely  by 
the  Felten  &  Guilleaume  Co.,  state  that  satisfactory  results 
were  obtained  in  1914,  although  a  portion  of  the  year  stoo<l 
under  the  influence  of  the  war.  The  gross  profits  w'ere  £67,000, 
as  compared  with  £73,(XX).  Aitcr  defraying  general  expenses 
and  setting  aside  £12,000  for  depreciation,  as  against  £15,000, 
the  accounts  indicate  net  profits  of  £;3o.O00,  as  contrasted 
with  £38,0(W  in  1913.  A  dividend  at  the  rate  of  10  per  cent, 
has  been  declared,  this  comparing  with  11  pev  cent,  in  the 
pi'evious  year. 

The  Gcaellschuft  fur  Elektrische  Vnternehmungen,  of  Berlin, 
which  has  an  ordinary  share  capftal  of  £3,(KX».(X)0  and  loan 
capital  of  £2,023,000,  owns,  or  is  otherwise  financially  inter- 
ested in,  many  lighting  and  tramway  undertakings  both  in 
(jermany  and  in  Ru.ssia,  France  and  other  countries.  The 
directors'  report  for  1914  states  that,  with  few  exceptions,  the 
supply  works  in  the  homeland  ha<l  been  prejudiced  in  their 
development  thnjugh  the  war,  whilst  tliost-  in  neutral  coun- 
tries had  been  sindlarly  affected  to  a  le.s.ser  degree.  The  tram- 
way undertakings  had  sull'ere<l  to  a  greater  extent.  On  the 
other  hand  the  undertakings  in  hostile  countries,  particularly 
in  Russia,  had  been  placed  under  State  control,  although  it 
was  impossible  to  form  a  definite  opinion  as  to  their  ultimate 
fate.  The  accounts  indicat<'  net  jirofits  amounting  to  £261,000, 
as  against  £318,(X)0,  and  it  is  proposed  to  pay  a  dividend  of 
6  per  cent.,  as  compared  with  1(1  per  cent,  in  each  of  the  three 
pi  eceding  years. 

The  reix>rtof  Voigl  und  Ihieffner  A.G.,  of  Frank fort-on-i[ain, 
states  that  working  was  unfavourably  affected  in  the  first 
months  of  the  war  in  con.seipience  of  the  decisive  stagnation 
in  railway  traffic,  and  it  was  only  iw.sslble  to  provide  some 
ccmpensation  towards  the  close  of  the  year  by  embarking  upon 
the  production  of  parts  of  munitions  of  war.  The  require- 
ments in  peace  manufactures  also  increased  to  some  extent. 
But  taken  as  a  whole  there  was  a  substantial  decline  iu  the 
results  over  the  previous  year  owing  to  the  large  re<Iuction  in 
the  turnover,  which  was  all  tlie  moie. comprehensible  as  it  was 
impossible  to  curtail  the  expenses,  and  the  army  order.s  would 
only  api>ear  iu  the  accounts  for  1915.  As  gross  profits  the 
acciiunts  indicate  the  .sum  of  .£110,000,  as  compared  with 
,£164,(KKI  in  1913;  and  general  expen.ses  ab.«)rb  £52,(KK).  as 
against  £.50.0(W;  and  depreciation  ,£1].0<KI,  as  contrastisl  with 
£13,(KX).  The  net  profits  and  balance  forward  total  £49.(KKt,  as 
compared  with  £104,0CKI;  an<l  the  dividend  is  S  per  cent,  on  a 
share  capital  of  .£250,000,  being  4  per  cent,  le.ss  than  in  1913. 

The  report  of  the  directors  of  the  Dculsrh-.MUintiaelic  Tele- 
grajdien  Ge.selhchaff,  for  1914,  states  that  during  the  first 
seven  months  an  increasi^  in  the  traflic  took  place  over  the 
corresponding  period  in  the  previous  year,  and  an  advance 
was  also  reconled  in  the  receipts.  It  was  possible  for  the 
ccmpanv  to  secure  a  furtlier  acceleration  in  the  si>eed  of 
transmission  through  the  cables.  Ivirly  on  August  5th  both 
cables  between  Emden  and  Fayal.  in  the  A/ores,  and  the  cables 
betW(HMi  Emden  and  Vigo  were  cut  in  the  Channel  beyond 
the  limits  of  I'.ngli.^li  and  l''rencli  .•sovereignty,  and.  in  ixiint 
of  fact,  evidently  (.n  the  |iart  <if  the  I'.nglisli.  It  was  at  present 
injixissible  to  foie.s<'e  when  the  restoration  of  the  cables  and 
the  resumption  of  working  could  be  i'lTitU-d.  The  Noni- 
<li  iit.sche  Seckabel  Werke.  in  which  the  company  is  interested, 
would  pav  a  dividend  of  4  ix'r  cent,  for  1914.  but  the  share 
devolving  upon  the  Atlantic  Oi.  would  first  be  included  in  the 
hitter's  accounts  for  1915.  The  accounts  sliow  the  following 
figures  for  1914  as  coiniiared  with  tho.se  iu  the  precediinj 
year  : — 

.Shjiro   i-.'ipil.'l 

I.o:in    ,';t|)it;il 

(irosx  rccL'i(>ls       ,  . 

(".tniTjil    fxpi'nsi-s 

("alili-   r«'p;iir    .-mil   rr«Ii  iii|iliun    h 

Oepr<Ti:ititin  

Ni'l   prtilils   ;intl   h;il.ini  ■■   fiMiv..i 
nivulcnil 

Diviili'jut  pfr  cent. 
(";irrii'tl    fur\v.,r,l    . 

The  fact  that  the  rat<'  of  ilivideiid  has  only  Ix-eii  re.luee.l 
liy  1  per  cent,  is  due  U<  the  larg.T  amount  l.rouglvt  forward 
in  1914  as  contrasted  with  1913;  (he  allocation  to  the  reserve 
fund  is  less  bv  £11  .INK),  and  direi'tors'  fees  and  bonuses  are 
lower  bv  .£28.0(Kt  than  in  191.'!.  Tlie  lial>ililies  of  £Sl.fHj<l.  as 
a"ainst  ,f68.(KNl  In  1913,  consj.st  of  iinsi-ttl.xl  aicoiints  with  tlio 
FrasU-rn  T.'legrapli  Co..  the  Kurope  and  Azores 'lelegrapli  (  o.. 
the  Commercial  Cable  Co.,  the  .savings'  account  of  the  othcials, 
and  certain  other  ilebts. 


1!I14. 

11113. 

X.  1  .iCKl.lHKl 

^.[i.'.iHi.iHin 

s;;),.',!)!! 

KHS..',IHI 

'>•».•,. (HHI 

L>1Hi.lMHI 

77.(ll«l 

11:1.111111 

:f.'.iK»i 

at.niHi 

(i.lHHI 

7.1IKI 

IIII.IMHI 

i;:t.(>(iii 

TMIIMI 

INI  IMKI 

Ili.lllKI 

KI.IIUO 

Annlo-Vrtientine  Triimways  Co..  Ltd.— Ihe  directors 

report  that  owine  to  the  decrease  in  trafllo  receipts  for  the  rurrerit 
year  aa  compared  to  1V14,  and  the  uncrtainty  of  the  outlook,  th»-v 
do  not  reoonimend  any  dividend  on  the  orHinarv  phureR.  £'.'!.. 4 (.!'.• 
is  b'iimr  cKrried  forward,  aa  compared  with  ilS.lJl  brought  in 
from  191;!. 

I  nited  lliter  I'hite  leleiilioin'  C<»..  Ltd.  —  Final 
dividend  on  the  nniinary  sharee.  f>  per  cent.,  makiDK  .s  per  cent, 
for  the  year.     £6,503  ie  to  be  carried  forward, 
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Eastern  Telegraph  Co.,  Ltd. 

The  annual  meeting  was  held,  ou  May  l'2th,  at  Electra 
House,  E.(.l.  Sir  J.  Wolfe  Barry,  "K.C.B.,  vsho  pre- 
sided, said  that  the  gross  revenue  for  the  year  was  £lfii5,()Q0, 
which  was  about  i;iS3,(XX)  in  excess  of  the  pi'evious  year.  On 
the  other  hand,  the  total  expenses  during  the  same  period 
had  been  corresiKJudingiy  heavy.  BVom  one  cause  and  another 
they  exceeded  those  for  1913  by  about  i'107,000.  There  was 
also  an  increase  of  about  ±'3,500  in  the  interest  on  4  per  cent, 
njortgage  debenture  stock,  due  to  the  issue  of  ±103,294  of 
this  stock  in  November,  1913,  to  meet  some  additional  capital 
expenditure.  The  result  of  the  year's  working,  therefore, 
was  that  after  providing  for  the  usual  dividends  on  the 
various  stocks,  and  the  same  bonus  as  formerly — viz.,  ±2  per 
cent,  for  the  year  on  tlie.  ordinary  stock — they  were  able  to 
carry  to  the  general  reserve  fund  .±390,000,  the  same  amount 
a.s  in  1912.  This  fund  had  been  charged  during  the  year 
under  review  with  about  ±274,000  in  rcsiH.><-t  of  new  cables 
and  other  special  expenditure,  so  that  the  net  addition  to  the 
fund  for  the  year  was  about  ±110,000.  There  still  remained 
to  be  charged  ±2t)0.000,  being  the  balance  of  cost  of  the  Aden- 
C<-.lombo  cable.  This  would  he  dealt  with  during  the  current 
year.  They  would  no  doubt  have  noticixl  that  the  amount 
^.set  aside  as  a  provision  on  accoimt  of  investment  fluctuations, 
'wliich  was  .shown  at  .±325,000,  had  not  been  altered  this  year. 
\\heu  he  last  had  the  pleasure  of  addressing  them  he  pointed 
<iiit  that  the  oiieration  of  varying  some  of  tlieir  investments 
had  resulted  in  an  actual  realised  loss  ou  securities  sold  of 
about  ±60,0(X),  which  had  been  charged  against  the  general 
reserve  fund.  Although  after  having  done  this  the  approxi- 
mate depreciation  was  still  slightly  in  excess  of  the  provision 
made,  there  had  subsequently  been  an  improvement  in  the 
Uital  value  of  the  securities,  and  they  did  not  think  it  neces- 
sary to  increase  the  provision  of  ,±.325,000.  As  the  Stock 
Kxchauge  was  closed  on  the  date  to  which  the  present  accounts 
were  made  up,  the  usual  method  of  valuation  could  not  be 
adopted,  and  they  felt  that  even  now  it  was  difficult  to  arrive 
at  anything  like  an  accurate  appraisement.  They  had  there- 
fore decided  to  hold  the  matter  over  until  the  end  of  the  cur- 
rent year,  when  it  was  hoped  that  they  might  be  able  to 
arrive  at  .something  more  definitt^:  and  if  the  depreciation  of 
flic  socmities  seemed  ti)  require  that  cour.se,  they  would  then 
consider  the  desirability  of  increasing  the  provision  now  made. 
He  might  incidentally  remark  that  the  renewals  of  some  of 
tlie  older  sections  in  the  Red  Sea,  and  the  new  cable  from 
Aden  tc>  Colombo,  had  nuiteiially  assisted  them  in  maintaining 
a  satisfactory  service  to  India  and  the  Far  East  during  the 
<-.\ceptional  times  of  pressure  which  they  had  experienced, 
and  which  still  existed,  moie  especially  as  the  alternative 
route  tt>  India  by  the  Indo-European  Co.'s  .system  ha<l  been 
continuously  interrupted  since  July  ol.st  last,  and  the  Uovern- 
meut  Pacific  cable  to  New  Zealand  and  Australia  was  also 
interrupted  from  September  8th  to  November  5th.  If  further 
jiroof  were  r<'quired  of  the  importance  of  maintaining  a  sub- 
stantial reserve  fund,  it  could  be  found  in  the  example  now 
before  them,  which  .showed  that  they  had  bc^n  able  to  carry 
out  this  important  work  at  a  cost  of  about  one  million  pounds, 
the  whole  of  w'hich  had  been  met  by  appropriations 
from  the  reserve  fund.  This  policy,  wliich  the  directors  had 
.so  consistently  followed  throughout,  enabled  them  to  meet 
any  exceptional  and  unforeseen  demands  whigh  might  arise, 
itKire  particularly  at  a  time  such  as  the  present,  when  so 
nmch  pressure  of  work  had  been  so  suddenly  pl.iced  upon 
them.  This  great  war  had  been  so  far  reaching,  that  prac- 
tically every  pait  of  our  widespread  Empire  had  been  sei'iousl.v 
alVecfed,  and  the  necessity  fiu-  rapid  trustworthy  means  (if 
<-ommunicatiiin  between  the  Mother  Country  and  the  Oversea. 
Dominions  liad  been  more  than  ever  realised.  Their  aim  had 
been  not  only  to  improve  the  speed  of  their  service,  but  to 
j-ender  it  as  secure  as  possible  against  total  interruption.  With 
only  a  single  cable  this  might  occur  at  any  time,  either  from 
natural  cau.sc^^  or,  in  the  event  of  war,  from  the  malicious 
:icts  of  enemies.  In  order,  therefore,  to  provide  an  efficient 
])ermanent  service  they  had  taken,  for  years  past,  the  pre- 
caution of  connecting  the  most  iu>portant  points  of  their 
s\stem  by  several  cables  laid  along  widely  different  routes, 
lie  knew  that  their  work  was  appi'eciated  by  the  Govern- 
ment, and  they  were  glad  to  feel  that  they  were  able  to  I'euder 
a  u.seful  service  to  the  country,  .\ltliough  certain  restrictions 
had  necessarily  b<>eH  imposed  by  the  Government  in  the  regula- 
tions affecting  commercial,  Press  and  social  telegrams,  it 
must  be  ii  satisfaction  to  all  concerned  that  they  had  been 
able  to  maintain  a  constant  service  throughout  their  .system. 
Having  referred  to  the  action  of  the  Government  in  taking 
pnsse.ssion  of  the  company's  offices  and  controlling  the  traffic. 
and  the  consequent  restrictions  placed  upon  private  and 
P^uhlic  telegraphing,  as  outhned  at  the  meeting  of  the  Eastern 
Extension  Co.,  the  Chairman  said  there  was  another  matter 
arising  out  of  the  war  which  he  ought  to  mention.  By  an 
agreement  dated  M,ay  28th.  1878,  certain  arrangements  'were 
made  between  the  company  and  the  Indo-European  Tele- 
graph Department  of  the  Indian  Government  and  the  Indo- 
ICuropean  Co.,  for  maintenance  of  altenuitive  routes,  pooling 
traffics  and  dividing  receipts  in  agreed  percentages,  with  the 
usual  provision  that  in  case  of  interruption  of  either  route  for 
a  specified  time,  the  inteiTunted  company  should  cease  to 
particir)ate  in  the  receipts.  The  advantages  of  the  agreement 
were  fully  explaine<I  by  his  predecessor  in  the  chair  to  a 
general  meeting  held  on  July  11th.  1878,  when  the  agreement 
was  unanimously  approved  and  full  powers  were  given  to  the 


board  to  carry  it  into  effect,  or  modify  details.  Part  of  the 
Indo-European  route  passed  through  enemy  territory,  and 
that  service  to  India  was  completelj'  interrupted ;  but  the 
maintenance,  or  rather  re-establishment,  of  an  allied  route 
was  as  much  to  their  interest  now  as  in  1878.  The  directors 
had,  therefore,  decided  to  extend  the  rates  and  continue  the 
payments  mentioned  in  the  agreement,  so  as  to  give  the  Indo- 
European  group  a  reasonable  opportunity  of  establishing  an 
efficient  alternative  route  after  the  war.  Before  concluding, 
he  wished  to  record  their  appreciation  of  the  patriotic  devo- 
tion and  the  high  sense  of  duty  shown  by  the  staff  on  shore 
and  on  board  their  cable  repairing  ships  during  a  time  of  such 
great  anxiety  to  them  all.  The  good  results  to  which  he  had 
referred  could  not  have  been  achieved  without  their  whole- 
hearted co-operation  under  trying  and  sometimes  risky  condi- 
tions. The  ships'  staff'  had  done  valuable  work  in  maintain- 
ing communication,  and  the  shore  staff  had  dealt  with  the 
traffic  as  expeditiously  as  possible  under  the  conditions  of 
censorship  impo.sed  by  the  Government.  They  had  been 
working  long  hours  during  week-<lays,  Sundays,  and  holidays, 
and  all,  both  on  board  ship  and  on  shore,  had  cheerfully 
given  up  their  periodical  furloughs  in  order  to  meet  the 
demands  of  their  country.  In  saying  this,  he  included  not 
only  the  staff  abroad,  a.shore  and  afioat,.  but  also  in  a  marked 
degree  the  head  office  staff  and  their  employes  at  the  stations 
in  Great  Britain.  It  being  impossible  speedily  to  replace  their 
highly  trained  and  technical  staff,  the  authorities  did  not 
desire  them  toenlLst;  and  although  many' of  them  would  have 
liked  to  take  a  more  active  part  in  the  war,  they  had — with 
some  few  exceptions — .accepted  the  ruhng  of  the  Army  Council, 
^^ho  had  expressed  the  view  that,  having  regard  to  their 
spc-cial  qualifications,  they  were  serving  their  country  better 
by  remaining  at  their  posts  than  by  joining  the  fighting  forces. 
.\  lai-ge  percentage  of  the  administrative  staff  at  head  office 
had,  however,  joined  the  Forces,  and  although  their  work 
was  more  or  less  of  a  special  character,  they  had  given  every 
facility  to  the  eligible  men  to  join  the  active  services,  anil 
liad  agreed  to  reinstate  thorn  when  they  returnetl.  They  were 
at  present  granting  them  full  pay.  The  temporary  vacancies 
thus  created  had,  to  a  large  extent,  been  tilled  by  the  employ- 
ment of  experienced  female  clerks  who  had  lost  their  perma- 
nent situations  owing  to  the  war.  They  would  be  glad  to 
hear  that  at  the  cost  of  their  stations',  ships',  and  head  office 
stall',  a  very  efficient  repairing  ambulance  car  had  been 
equipped  and  placed  at  the  disposal  of  the  Pied  Cross  organisa- 
tion for  the  service  of  the  British  Forces,  and  that  the  staff' 
had  made,  and  were  making,  regular  and  handsome  contribu- 
tions to  the  Prince  of  Wales'  Fund. 

Sir   J.   Denison  Pender,    K.C.M.G.,   seconded   the  motion, 
which  was  adopted  without  discussiou. 


Calcutta  Electric  Supply  Corporation,  Ltd. 

The  aunual  meeting  was  held,  on  May  13th,  at  the  offices, 
2,  Broad  Street  Place,  E.(J.  Mr.  Paget  V.  Luke,  who  pre- 
sided, said  that  the  capital  expenditure  during  the"  year 
(±01,443)  had  been  necessitateil  by  the  n(uinal  expansion  of 
the  business  and  was  an  indication  of  satisfactory  progress. 
In  order  to  provide  the  funds  necessai'y  for  capital  expendi- 
ture on  additional  jjlant  and  mains,  the  directors  issued 
±100,000  of  additional  capital  last  January;  half  in  ordinary 
shares  at  a  premium  of  10s.  per  share,  and  half  in  preference 
shares  at  par.  The  shares  were  fully  subscribed  and  the 
premium  on  the  ordinary  issue,  amounting  to  .±5,000,  had 
been  added  to  the  reserve  fund  and  invested.  In  regard  to 
the  revenue  account,  it  was  particularly  gratifying  to  note 
the  reduction  in  generating  costs,  which  was  a  very  satisfac- 
tory result  of  the  veiy  large  capital  outlay  involved  in  the 
high-tension  scheme  completed  in  1913.  It  would  be  a  suffi- 
cient indication  of  the  good  results  to  say  that,  roughly  speak- 
ing, in  1914  2i  million  more  units  were  generated  than  in 
1913,  while  the  generating  costs  were  03,500  rujiees  less.  The 
principal  item  in  generating  costs  was  coal;  and  the  quantity 
used  had  been  reduced  from  40,004  tons  in  1912  to  23,330  tons 
in  1914,  notwithstanding  an  increa.se  of  nearly  seven  million 
>mits  generateil  in  that  period.  The  Trades  As.sociation  ef 
C'alcutta  recently  presented  a  petition  to  the  Corporation 
praying  for  a  reduction  of  charges,  both  in  the  price  of  current 
and  meter  rent.  The  desire  for  a  reduction  in  the  price  of 
current  had  been  already  anticipated  by  the  lowering  of  the 
cost  for  lighting  purix^ses,  and  a-  reduction  of  Jd.  i>ei'  unit 
came  into  force  from  July  1st  last.  The  directors  had  now 
decided  to  reduce  the  meter  rent  by  one-half  as  from  July  l.st 
lu'xt.  That  concession  would  mean  an  annual  difference  to 
tlie  corporation  of  some  ,±7 .000.  \  still  further  reduction  in 
the  price  of  current  for  lighting  was  now  under  consideration, 
and  it  was  hoped  that  shortly  it  mi^ilit  be  possible  to  arrange 
bir  this,  but  in  the  present  unsettled  state  of  affairs  it  was 
necessary  to  weigh  future  possibilities  very  carefully.  With 
j'egard  to  the  effect  of  the  war  upon  their  prospects,  owing 
to  difficulty  in  obtaining  tonnage  for  shipments,  etc..  there 
w.is  a  considerable  contraction  of  general  business  in  Calcutta, 
and  a  consequent  diminution  in  the  sale  of  current  for  jnuver 
inirposes  for  the  second  six  mouths  of  the  year.  On  the 
whole,  however,  the  war  liad  not.  so  far,  affected  them  to 
any  great  extent  so  far  as  revenue  was  concerned,  for,  not- 
withstanding the  adver.se  conditions,  the  amount  of  current 
sold  for  light,  fans,  and  smalL  motors,  was  well  maintained. 
The  full  influence  of  the  war  was  hardly  felt  in  1914,  but  the 
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increased  cost  of  materials,  higher  freights,  and  increased 
tcxation  would  no  doubt  cause  it  to  be  more  felt  during  the 
current  year.  So  far,  he  was  glad  to  say,  the  revenue  showe<l 
no  .signs  of  decreasing.  Street  lighting  had  made  good  pro- 
ijioss.  and  was  likely  t<i  increase  as  the  advantages  of  the 
I'kH-trii'.  light  became  appreciated.  In  order  to  stimulate  a 
iii'W  demand  that  seemed  capable  of  develnpuient  the  directors 
had  sanctioned  .a  special  rate  of  one  anna  per  unit  for  current 
for  c(X)king  and  heating  purposes.  At  the  last  meeting  an 
inquiry  was  raised  as  to  the  large  number  of  units  classed  as 
"  unaccounted  for."  That  matter  had  received  the  close 
attention  of  the  directors  and  the  consulting  engineer,  and  a 
certain  improvement  was  shown  in  comparing  the  figures  for 
lld.'i  with  those  for  1914,  and  there  was  a  still  further 
improvement  in  the  current  ^ear.  Taking  everything  into 
account,  the  results  for  the  past  year  could  not  be  considered 
as  other  than  quite  .satisfactnry.  Seeing  that  the  profits  were 
sulticient,  the  director.s  had  decided  to  recommend  the  .same 
dividend  as  la.st  year;  but  in  view  of  possible  contingencies 
resulting  from  the  war,  they  w-ould  cai'ry  forwaid  a  larger 
sum  than  usual,  and  they  had  also  decided  to  place  a  sum 
considerably  above  the  normal  to  the  depreciation  and 
renewal  fund. 

Sir    riiJli.KOKD   L.    Moi.ESWORTH   seconded   the   motion,   and 
the  repiii-t  was  ad<jpted. 


DeHii  Electric  Traiiiwajs  and  Li!*'litiiis-  ('(»..  Ltd. 

The  directors  report  that  the  gros.s  receipts  for  1014  were  :  — 
Traiiiway  undertaking  i'9,798,  electric  supply  nndertakiug 
(including  ^2,981  on  account  of  current  sold  to  tramways) 
.i'lS.,S,s7.  The  revenue  from  the  traioway  undertaking  shows 
an  increase  of  10  per  cent,  over  191:!.  The  increase  is  due  to 
the  policy  ol  lower  fares.  The  gro.ss  revenue  from  the  electric 
srpply  undertaking  (excluding  the  supply  t<3  the  tramway) 
shows  an  increase  of  19  per  cent.,  and  further  expansion  in 
the  I'evenue  from  this  branch  nuiy  lie  hoped  for  as  soon  as 
additional  mains  can  be  installed.  The  demand  for  supply 
f(jr  iiower  purpose-s  is  satisfactory,  and  efforts  are  being  made 
to  develop  this  department  of  the  basiness.  The  combined 
undertakings  .show  a  net  revenue  of  £8,163,  as  compared  with 
.■t'C.ij'i  in  19i:l  and  f-2,991)  in  191-2.  After  charging  general 
exjtenditure  in  London  and  Delhi,  and  debenture  and  loan 
interest,  tlie  proht  and  loss  acc-oTint  shows  a  profit  of  .-£3,938, 
jilus  ±'214  brought  forward.  Tliere  has  been  put  to  deprecia- 
tion reserve  account  i'l.lNX.),  to  renewals  reserve  account  ±'74, 
and  £78  is  to  be  cariied  forward.  The  result  may  be  regaideil 
as  eiu-ouraging,  in  view  of  the  fact  that  during  the  latter 
perio<l  of  the  year  a  reduction  in  revenue  in  both  branches 
of  the  undertaking  has  been  experienced,  due  to  the  war. 
The  whole  of  the  jdant  aii<l  equipment,  including  rolling 
stock,  has  been  syst<'uiatic;dly  overhauled  during  the  year, 
and  tlie  exi>enditure  chaiged  to  revenue.  The  upke(>p  of  tin- 
cars  is  .still  a  heavy  item,  owing  to  the  single  motor  equip- 
ments, and,  as  soon  a,s  funds  can  be  provided,  it  is  the  inten- 
tion to  instal  cars  with  double  motor  equipments,  the  cost 
of  which  will,  to  some  extent,  be  on"-,set  by  economies  in  main- 
tenance. The  new  Diesel  engine  and  generat<u-  have  given 
sati.-ifaction  since  their  installation  in  June  last.  Owing  to 
tlif  continually  increasing  demand,  it  has  become  necessary 
t^)  provide  fuither  plant,  and  arrangements  have  bi'cn  made 
to  provide  a  link  v\ith  the  Ciovernrnent  power -station.  The 
co.st  of  the  necessary  i)laiit,  together  with  additions  to  fe'edi-i' 
<'al)les  which  are  being  installed,  will  have  to  be  met  out  of 
surplus  revenue,  as  it  is  at  prejjent  impo.s,sible  to  ]j|;ice  the 
ci;ntemplate<l  iss\ic  of  .second  debentures. 
.'\nnual   meeting  :  'May  19th. 


United    River    IMate    iele|ili<Mie    C»..    Ltd.— The 

directors  recommended  a  final  dividend  of  .1  per  cent,  on  the 
ordinary  Bhare  capital,  making,  with  the  interim  dividend  paid  on 
November  2rid  last,  a  return  of  8  per  cent,  for  the  year  to 
December  Slat,  111  14,  free  of  income-tax,  carrying  forward 
*ti,.';C>2. 

Iliver    IMate    Electricity    Co.,   Ltd.— Tim    directors 

announce  that  the  net  revenue  for  UtM  amounted  to  £:il,O0O, 
aeainet  £12,201  in  l!»i:i.  A  dividend  of  .s  per  cent,  on  the 
ordinary  Btock  ie  recommended,  carrying  forward  £20,512. 

Mirrlecs.  BicKertoii  \  Hav,  Ltd. — Thedirectots  ro|)ort 

that  for  the  year  ended  March  :M8t  the  net  profit,  after  providing 
for  depreciation  and  directors'  fees,  was  .i;  15,008.  After  paying 
7{  per  cent.,  less  income-tax,  on  the  ordinary  share  capital,  and 
placing  JL' 5,000  to  the  reserve  fund,  £1,75:!  is  liaing  carried 
forward. 

\e\v   British    E\er-llead,v   Co..   Ltd.— Tiie  dii-eelors 

recommend  a  final  dividend  of  Hi  per  cent,  on  the  preference 
shares,  making  the  maximum  of  lo  per  cent,  for  the  year  to  March 
:il8t,  and  10  per  cent,  on  the  ordinary  shares  for  the  year,  plus  a 
bonus  of  2  per  cent, 

Aron    Electricity    Meter.    Ltd.— A   meeting  of   first 

mortgage  debenture-holders  (5  per  cent.)  is  being  held  to-day  at 
Cannon  Street  Ilotel  to  consider  resolutions  modifying  the  rights 
of  these  holders  until  the  end  of  the  war. 


Brisbane  Electric  Tramways  Investment  Co..  Ltd. 

— The  revenue  account  for  1914,  consisting  of  the  dividend 
received  from  the  Brisbane  Tramways  Co.,  Ltd.,  amounting  to 
£143,904,  together  with  sundry  receipt-  and  the  amount  brought 
forward  from  the  previous  year  amounting  to  £3,809.  less  charges 
in  London  and  Brisbane  amounting  to  £3,i;49,  shows  an  available 
balance  of  £144,063,  which  the  directors  have  dealt  with  as 
follows: — Reserve  fund  (bringing  it  up  to  £100,000),  £50,000; 
accidents  insurance  fund  (bringing  it  np  to  £10,000),  £7,000  ; 
debenture  stock  interest,  £18, t;S9  ;  preference  dividend,  £17,305; 
interim  dividend  on  the  ordinary  shares,  £21,000.  Oat  of  the  re- 
maining balance  the  directors  now  recommend  that  a  balance 
dividend  of  la.  per  share,  free  of  income-tax,  be  paid  on  the 
ordinary  shares  (making  a  total  dividend  for  the  year  of  S  per 
cent.),  and  that  £3,070  be  carried  forward.  After  the  above  appro- 
priations the  renewal  and  reserve  funds  of  both  companies  will 
amount  to  £230,000,  with  an  aggregate  of  balances  carried  forward 
of  £5,952. 

Mexican  \ortlierii  Power  Co. — Mr.  W.  .T.  Ross,  the 

new  president  of  the  Mexican  Northern  Power  Co.,  has  issued  a 
circular  to  the  first  mortgage  bondholders  urging  them  to  subscribe 
for  81,000,000  prior  lien  bonds  at  the  rate  of  $77.50,  or  --riS  for 
$1,000  of  bonds.  The  money  is  required  to  pay  debts,  complete 
the  Bcq  uilla  dam,  transmission  lines  to  I'arral  and  Santa  Barbara, 
the  sub-station  at  Parral,  and  distribution  lines,  at  a  total  cost  of 
$o75  000. — Financier. 

Castner-Kellner   Alkali   Co..    Ltd.  —  The  directoi's 

have  declared  an  interim  dividend  at  the  rate  of  It;  per  cent,  per 
annum  for  the  six  months  ended  March  :ilst,  1915. 

Crais'park    Electric    Cable    Co..    Ltd.— The  annual 

meeting  was  held  in  Glasgow  on  May  12th.  Mr.  W.  S.  Brown,  who 
presided,  said  the  company,  like  other  firms,  had  suffered  through 
the  war.  Their  output  was  somewhat  down,  but  that  was  becanss 
a  great  number  of  their  men  had  gone  to  the  front,  and  they  were 
unable  to  fill  the  vacancies.  They  had  made  some  little  provision 
for  the  dependents  of  these  men,  and  he  thought  they  were  very 
well  able  to  do  so.  Their  works  were  now,  however,  fully 
occupied.  The  material  turned  out  at  present  was  of  a  very  solid 
and  good  character.  It  was  principally  work  for  the  Government, 
and  he  understood  was  giving  every  satisfaction.  Although  some- 
what down,  the  output,  as  a  whole,  was  quite  satisfactory.  The 
report  was  adopted,  and  Mr.  G.  A.  Buchanan,  who  it  was  stated, 
was  at  the  front  engsiged  in  motor  ambulance  work,  was  re-elected 
a  director. 

Clianue    of  Address. — The    address  of  the  following 

companies  has  been  altered  to  Electric  Hallway  House,  Broadway, 
Westminster,  S.W. ; — London  and  Saburban  Traction  Co.,  Metro 
politan  Electric  Tramways.  I.jndon  United  Tramways,  South 
Metropolitan  Electric  Tramways  and  Lighting,  North  Metropolitan 
Electric  Power  Supply,  North  Metropolitan  Electrical  Power  Uie- 
tribution.  Tramways  (M.E.T.)  Omnibus,  and  Gearless  Motor 
Omnibus. 


STOCKS    AND    SHARES. 

Tri  SDAV   1-".VI.NIN0. 

This  week's  sentiment  has  gone  some  way  towards  banishing  the 
gloom,  amounting  to  depression,  which  weighed  upon  markets 
after  the  sinking  of  the  Liisilduin.  The  I'nited  States  Note  to  the 
German  Government  was  welcomed  as  being  about  as  much  as 
could  have  been  expected  from  the  Americans  at  the  present  time. 
Its  firm  tone  and  the  absence  of  diplomatic  verbiage  produced  a 
favourable  impression  after  the  first  hasty  ircneralieations  about  a 
blow  having  been  struck  at  America  which  the  hitter  could  only 
avenge  by  declaration  of  war.  With  the  calming  of  men's  minds, 
there  has  returned  that  normal  hopefulness  and  conlidcncc  which 
have  animated  the  nation  throughout  :  and  the  Stock  Exchange 
barometer  of  public  feeling  already  give.s  signs  of  improving 
markets  and  better  prices. 

At  home,  the  domestic  difficulties  of  London,  brought  about  by 
the  tramway  strike,  have  followed  so  closely  upon  the  heels  of  the 
anti-German  riots  that  the  horrors  of  the  previous  week  have  been 
to  some  extent  removed  to  the  background.  The  country,  as  a 
whole,  has  started  again  to  invest  money,  and  once  more  there  are 
buyers  for  all  the  best-class  securities. 

The  tramway  strike  would  in  the  ordiuary  way  have  been  held 
as  a  bull  point  for  the  omnibus  companies,  but  the  lurking  fear 
lest  the  trouble  might  extend  to  the  rank.iof  theomnibuscinplojc-j 
has  prevented  any  advantage  accruing  to  the  stocks  and  shares 
connected  with  the  'Ims  business.  It  has  been  denied,  of  course, 
that  these  undertakings  will  be  affected  and  so  far  aa  limited 
personal  observation  goes,  most  people  will  probably  agree  that 
they  have  found  the  bus  men  well  contented  with  their  present 
lot.  It  may  be  recalled  that  ijuite  recently  the  employes  of  the 
Tuba  companies  received  advam-js  in  wages,  so  that  the  further 
hint  that  they,  too,  might  lie  drawn  into  the  tramway  dis- 
affection, savours  more  of  a  threat  from  the  promoters  of  the 
latter  than  of  inherent  likelihood.  No  particular  surprise  will 
be  felt  at  the  intention  of  the  London  County  Council  to  oppnse 
the  Bill  for  the  prop')eed  closer  agreement  between  the  Tube-  and 
the  London  General  Omnibus  Companies. 

Prices  of  London  Tramway  issues  have  been  extremely  dull  for 
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some  time  past.  The  4  per  cent.  Debenture  stock  of  the  London 
t'nited  Tramways  was  only  55  when  war  broke  out,  and  is  now 
about  52.  London  and  Subnrbin  Traction  Ordinary  stand  about 
2s.  6i.,  the  Preference  at  Ss.  Pd.,  and  the  i  ]  per  cent.  Debenture 
stock  is  nominally  63.  Metropolitan  Trams  4  J  per  cent.  Debenture 
stock  last  changed  hanjs  at  80|,  and  the  Fives  at  S."'  ;  irhile 
Sjuth  Metropolitan  El'Hjtric  Tramways  Debenture  stock,  which 
was  66  at  the  end  of  last  .Taly,  hva  not  been  dealt  in  since  the 
Stock  Esohanpe  re-opened.  Tramways  (M. E.T.J  Omnibus  4J  per 
cent.  Guaranteed  Debenture  keeps  its  price  fairly  well  at  90. 

London  General  Omnibus  Debenture  stocks  stand  at  97  and  87i 
for  the  4i  per  cent.  Firsts  and  the  5  per  cent.  Income  Debentures 
respectively.  Underground  Electric  6  per  cent.  Income  Bonds  have 
receded  a  trifle  to  79.  The  £10  shares  have  fallen  to  32s.  r.  1.,  and 
the  shilling  shares  keep  fairly  firm,  about  Ss.  6d.  Metropolitan 
Ilailway  Consolidated  stock  is  dull  at  29.  Districts  remain  at  17, 
there  being  no  sign  of  animation  in  Home  Rails,  except  the  stocks 
of  the  "Heavy"  lines.  Bayers  still  want  the  offer  of  Central 
London  issues,  of  the  assented  variety  ;  and  the  Ordinary  has  risen 
a  little  to  79. 

Sir  Eigir  Speyer's  retirement  from  his  various  public  positions, 
including  that  of  the  chairmanship  of  the  I'nderground  Electric 
Railways  Company  of  Landon,  may  have  something  to  do  with 
the  dulness  of  the  issues  in  thii  particular  company.  From  the 
market  point  of  view,  however,  it  is  not  thought  that  the 
company  is  likely  to  suffer  materially,  inasmuch  as  it  is  fully 
expected  that  Sir  Elgarwill  continue  to  exercise  his  inflaence  upon 
the  direction  of  the  company's  affairs,  though  in  a  less  prominent 
capacity  than  that  which  he  has  occupied  hitherto. 

Electric  Lighting  shares  are  extremely  quiescent,  and  through- 
out the  list  there  is  not  a  single  change  this  week.  Of  the  manu- 
facturing issues,  EJison  ,i  S  ^an  of  both  classes  are  rather  easier, 
the  fully-paid  dropping  to  IJ.  Electric  Constructions,  however,  are 
better  at  143.  for  the  Ordinary  and  ]  i\  for  the  Preference,  thanks 
to  the  declaration  of  a  dividend  on  the  first-named  of  >'•  per  cent., 
which  is  an  increase  of  1  per  cent,  for  the  year.  Anticipation  had 
looked  for  a  continuance  of  the  5  per  cent,  rate,  so  that  the  im- 
provement came  a-^  a  pleasant  surprise.  There  is  rather  more 
doing  in  Castner-Kellners,  the  company  having  declared  an  interim 
dividend  at  the  rate  of  16  per  cent,  per  annum,  as  against  In  ptr 
cent,  a  year  ago  ;  the  price  of  the  shares  holds  steadily  to  3j. 

The  group  of  Latin-Canadian  companies  has  been  further  upset 
by  the  death  of  Dr.  F.  S.  Pearson,  who  was  one  of  the  victims  of 
the  Liixitania.  Dr.  Pearson  was  well  known  in  the  City  here,  and 
his  activities  covered  a  huge  range.  Many  of  his  interests  lay  in 
Mexico,  but  prices  have  remained  much  about  the  same  as  they 
were  previously,  only  the  tone  of  the  market  showing  a  certain 
weakening  from  what  it  was  before.  Mexico  Tramway  bonds 
went  back  2  points  to  56.  Mexican  Light  Preferred  eased  off  to 
41.  Brazil  Tractions  lost  a  point,  owing  to  the  unpleasant  crumble 
in  the  Rio  exchange  rate,  which  got  baui  to  12-?,  J 1.,  but  recovered 
again  to-day  (Tuesday).  The  Argentine  Tramways  Debantnres 
have  drooped  also,  the  Firsts  to  SI,  so  that  the  yield  on  this 
stock  at  the  present  time  is  practically  ."■  per  cent,  on  the  money  ; 
having  regard  to  the  solid  nature  of  the  security,  the  price  now 
must  be  considered  cheip. 

Brisbane  Electric  Tramways  Investment  Company  has  declared 
a  dividend  of  4s.  per  share,  making  the  usual  8  per  cent,  for  the 
year,  and  the  price  keeps  very  steady  about  7},  while  the  '>  per 
cent.  Preference  shares  are  a  few  pence  under  their  par  value  of 
£5.  The  4  J  per  cent.  First  Debenture  stock  stands  at  98',.  The 
River  Plate  Electricity  Company  has  reduced  the  dividend  on  its 
Ordinary  stock  from  10  per  cent,  to  8  per  cent.,  but  the  carry 
forward  of  £20,512  is  £7,500  better  than  it  was  a  year  ago.  The 
last  transaction  recorded  in  the  stock  was  four  months  ago,  when 
the  Ordinary  changed  hands  at  190 — some  .'JO  points  lower  than  it 
stood  when  the  war  broke  out.  No  doubt  the  Company  has  been 
affected  by  the  financial  and  commercial  difficulties  with  which  the 
Argentine  Republic  has  been  beset  owing  to  the  war. 

Telegraph  stocks  are  a  little  hesitating.  (Jreat  Xorthems  are 
pj-  343.  dividend,  and  Indo-Europeans  are  f.v  5i's.  6d.,  allowing  for 
which  the  latter  show  a  rise  of  10s.  on  the  week,  whUe  Great 
Northerns  are  a  shade  easier.  The  last-named  points  out  in  its 
report  that  at  any  moment  the  Company  may  be  placed  in  a 
difficult  position  as  a  result  of  the  development  of  hostilities.  The 
Company,  as  mentioned  here  before,  has  just  raised  its  dividend 
from  20  per  cent,  to  22  per  cent.  ;  but  the  carry-forward  of  *8u  700 
is  £23,000  less  than  that  for  1913. 

The  changes  in  the  Eastern  group  are  of  insignificant  propor- 
tions. Cuban  Submarines  have  eased  off  to  8{  in  consequence  of 
the  reduction  in  the  dividend  to  5  per  cent.  Cuban  Telephone 
5  per  cent.  Bonds  came  into  the  market  the  other  day  at  SOJ.  West 
India  and  Panama  shares  hava  given  way  a  little.  The  Telephone 
group  keeps  very  steady.  United  River  Plate  Ordinary  are  to 
receive  their  regular  dividends  of  5  per  cent.,  making  8  per  cent, 
for  the  year  :  and  the  £■">  shares  changed  hands  a  few  days  ago  at 
6i';,,  which  is  almost  exactly  the  same  price  as  they  were  at  the  end 
ot  last  July.  New  York  Telephone  bonds  and  the  Marconi  group 
have  fallen  upon  very  quiet  days. 

Rubber  eliares  are  better,  tbanks  to  a  gradual  hardening  in  the 
price  of  the  raw  material,  untU  now  it  stands  at  a  shade  above 
28.  ''i.  per  lb.  A  good  deal  of  business  is  being  done  in  the  lead- 
ing shares,  and  rather  a  feature  of  the  past  few  days  has  been  the 
improvement  in  certain  of  the  florin  variety  which  have  been 
standing  round  about  their  par  price.  Copper  shares  have  been 
on  the  rise.  The  giant  Amalgamated  Company,  by  the  way,  is  to 
be  dissolved  next  month,  when  its  assats  will  be  distributed — 
chiefly  in  the  shape  of  Anaconda  shares.  Armaments  show  com- 
paratively trifling  changes.  Prices  keep  hard,  but  there  is  scarcely 
a  shilling  movement  in  any  of  them  from  the  bsginning  of  a 
week  to  its  end. 


SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


BromptoQ  Ordinary 

do.        7  per  cent.  Pref.     . . 
Charing  Cross  Ordinary 

do.       do.       do.    4^  Pref. 

do.        do.  City  Pref. 

do.    4  Deb 

Chelsea       

do.    4}  Deb 

City  of  London 

do.        do.    6  per  cent.  Pref. 

do.       'do.    6  Deb 

do.       do.    4i  Deb. 
County  of  London 

do.       do.       6  per  cent.  Pref. 

do,       do,       Isc  Deb. 

do.       do.       2ud  Deb.     . . 
Kensington  Ordinary 
London  Electric 

do.       do.    6  per  cent.  Pref. 

do.        do.    4  Deb 

Metropolitan         

do.  4:^  per  cent.  Pref. 

do.  4^  Deb 

do.  3*  Deb 

St.  James'  and  Pall  Mall 

do.      do.      do.     7  percent.  Pref, 

do.      do.      do.     3*  Deb.    . . 
Soath  London 
South  Metropolitan  Pref. 
Westminster  Ordinary  .. 

do,  4i  Pref 
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9 

44 


6 

..      14 

8 
5 

..  10 
7 
4 
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4 
6 
6 

..      2i 
Indo-European 65/- 


Anglo-Am.  Tel.  Pref. 
do.  Def. 

Chile  Telephone  .. 

Cuba  Sub.  Ord 

do.        Pref 

Eastern  Extension 

do.  4  Deb. 

Eastern  Tel.  Ord 

do.  3i  Pref. 

do.  4  Deb. 

Globe  Tel.  and  T.  Ord.  . . 
do.  Pref.  .. 

Ot.  Northern  Tel. 


Marconi 

New  York  Tel.  4§.. 
Oriental  Telephone  Ord. 
do.  Pref. 

Tel.  Egypt  Deb 

United  K.  Plate  Tel.      .. 
do.  Pref. 

West  India  and  Pan. 
Western  Telegraph 

do.  4  Deb. 

Central  London,  Ord.  Assented 

Metropolitan         

do.  District     .. 

Underground  Electric  Ordinary 

do.  do.      '*  A  '*    .. 

do,  do.      Income 
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Foreign  Tbams,  &a. 


Anglo-Arg.  Trams,  First  Pref. 
do.  and  Pref.    . . 

do.  4  Deb. 

do.  44  Oeb. 

do.  6  Deb. 

Brazil  Tracbions 

Bombay  Electric  Pref 

do.  4^  Deb. 

Mezico  Trams 

do,  5  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.             Ist  Bonds 
Adelaide  Sup.  6  per  cent.  Pref. 
do.  6Ueb 
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MaNUFACTDBIMQ    COHPANIKS. 


Babcock  &  Wilcoi 
British  Aluminium  Ord, 
do.  Pref. 

British  Insulated  Ord.    .. 
do.  Pref.  .. 

British  Westingbouse  Pref. 

do.       4  Deb 

do.  6  p.  lien 
Callenders 

do.        5  Pref 

do.  4^  Deb. 
<  ;L-,tner-Kellner  .. 
I.dlson  &  Swan,  £3pd.  .. 

do.      do.      fully  paid 

do.      do.      4  Deb.  .. 

do.      do.      5  "o  Deb. 
lOlec-.ric  Construction     .. 

do.  do.         Pref, 

Gaa.  "51eo.  Pref 

H9oI>7s        

do.       4J  Pref 

do.       4J  Deb 

India-Rubber 
Tdlegraph  Oon 
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6  6  4 
4  18  0 
4  9  3 
4  11  10 
6  1  9 
6  3 
4  10 
4  14 
6  8 
6  18 
6  U 
4  12 
6  13 
6  12 
4  15 
4  13 
6  6 
6  9  10 
4  13  4 
6  13  4 
6  4  5 
6  0  0 
4     12  4 


5  12    8 

6  12  10 


6  18 

6  17 

6  8 

■5  17 

4  7 

•o  1 
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4    7 
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0 
1 

a 
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0 

u 
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4    6 
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Nil 

Nil 

Nil 
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11 
2 
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Nil 

Nil 

Nil 

Nil 
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4  17 

5  9 
4  17 

6  9 
6  10 
6    0 


15 
11 
1 

6 

0 

12 

12 

Nil 

Nil 

6    7 

8    6 

8  11 

6  11 

.S  17 

•7  17 

4  12 

4  12 

R    A 


-* 


Allowance  made  for  dividends  being  piid  free  of  income-tax. 


Melbourne  Electric  Siipply  To.,  Ltd. — The  directors 

announce  an  interim  dividend  at  the  rate  of  lu  per  cent  per  annum, 
free  of  income-tax,  on  the  consolidated  ordinary  stock  for  the  half- 
year. 

AVillaus  Jc  ItoliiiLsoii.  Ltd. — The  annual  meeting  was 
held  on  May  l:(th  at  Rugby,  when  the  report  was  adopted.  We 
shall  report  the  proceedings  next  week. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    APRIL.    1915. 


The  April  retnrna  of  electrical  exports  from  this  country  must  be 
considered  satisfactory,  being  but  little  below  the  comparatively 
hierh  level  of  the  previous  month. 

The  actual  totals  were  for  April  £382,610  ;  for  the  previous 
month  £391,850. 

The  April  imports,  valued  at  £230,752,  show  a  considerable 
increase  on  the  March  total  of  £203,759  ;  and  the  re-exports  for 
April,  at  £11,107,  compare  with  £8,297  last  month. 

While  the  previous  month's  export  total  benefited  considerably 
from  the  inclusion  of  over  £100,000  worth  of  telegraphic  business. 


the  satisfsctory  April  total  is  due  to  improved  export  business  in 
machinery,  cables,  telephonic  material,  lamps,  &c.  :  the  value  of  elec- 
trical machinery  exports  was  approximately  £  1 50,000  for  the  month . 

Practically  every  branch  of  the  electrical  imports  expanded  in 
value  during  April,  but  while  Continental  imports  fell  off  on  the 
whole,  our  American  cousins  increased  their  business  with  us  by 
some  £51,000  as  compared  with  March, 

Oar  best  customers  during  the  month  were  India,  Argentina, 
and  France,  while  good  business  was  also  done  with  our  Australasian 
Colonies. 


Registered  Exports  of  British  and  Irlsli  Electrical  Goods  from  tlie  United  Kingdom 

■ 

Destination  of  exports  and  coontr;  consigning 
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Russia,  Sweden,  Norway  and  Denmark      ... 

1,686 

3,2  9G 

\7i 

74 

430 

1,546 

10,622 

737 

744 

77 

411 

766 

20,561 

Germany          

... 

... 

... 

... 

... 

... 

... 

... 

•  *• 

... 

Netherlands,  Java  and  Dutch  Indies 

220 

5,406 

35(. 

"28 

110 

57 

100 

70 

36 

•  ■• 

1,390 

7,773 

Belgium            ...         

... 

... 

... 

•  •• 

... 

... 

... 

... 

... 

... 

■  >■ 

France  

863 

... 

684 

261 

936 

189 

3,479 

964 

233 

22 

16,297 

11,708 

35,626 

Portugal           

•  •> 

476 

... 

173 

.•> 

•  •• 

207 

... 

53 

... 

767 

1,267 

2,933 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

380 

205 

86 

21 

... 

174 

4,128 

... 

... 

... 

17 

64 

5,005- 

Switzerland,  Italy  and  Austria-Hungary    ... 

772 

... 

40 

23 

123 

3,430 

80 

81 

4,386 

612 

9,517 

Greece,  Roumania,  Turkey  and  Bulgaria    ... 

49 

... 

15; 

•  t* 

•  •■ 

52 

... 

... 

33 

... 

15,452 

415 

10,154 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus. . . 

24 

158 

98 

... 

14 

299 

154 

17 

20 

56 

66 

901 

U.S.A.,  Philippines  and  Cuba           

210 

163 

22 

... 

•  ■• 

1,936 

... 

655 

... 

48 

352 

3,386 

Canada  and  Newfoundland 

201 

64 

151 

1,287 

... 

784' 

936 

... 

1,895 

4 

*■• 

840 

6,162 

British  West  Indies  and  British  Guiana     ... 

(U 

•  •• 

41 

26 

•  •• 

•  •• 

46 

... 

... 

... 

20 

30 

223 

Mexico  and  Central  America            

145 

383 

17 

•  ■• 

35 

92 

... 

... 

•  •• 

*.> 

672 

Peru  and  Uruguay      

621 

"13 

... 

•  •• 

•  .■ 

... 

... 

"14 

... 

89 

14,510 

15,247 

Chile      

i'97 

... 

156 

2.50 

•  >■ 

16 

4,703 

176 

... 

1,286 

0,781 

Brazil 

248 

703 

21f 

203 

14 

348 

5,219 

... 

■73 

5 

... 

94 

7,122 

Argentina         

454 

9  476 

2,20& 

663 

... 

268 

2,689 

24,699 

820 

15 

2,692 

1,303 

45,348 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

... 

248 

31 

32 

... 

... 

... 

... 

14 

21 

23 

369 

Egypt,  Tunis  and  Morocco 

681 

190 

76 

59 

... 

130 

1,211 

257 

16 

... 

86 

486 

3,191 

British  West  Africa 

94 

47 

182 

35 

19 

•  •• 

522 

176 

11 

... 

13 

486 

l,.-.84 

Rhodesia,  O.R.C.  and  Transvaal       

29o 

207 

6I:- 

664 

•  •• 

473 

462 

... 

118 

67 

30 

•  •• 

2,929 

Cape  of  Good  Hope 

743 

1,711 

853 

1,687 

46 

102 

1,871 

2,587 

221 

14 

204 

1,326 

11,425 

Natal 

285 

3,486 

220 

283 

28 

... 

1,651 

... 

93 

490 

216 

0,752 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 

116 

260 

120 

211 

... 

2,051 

... 

153 

... 

93 

238 

3,242 

Azores,  Madeira  and  Portuguese  Africa 

33 

207 

100 

>■> 

20 

440 

13 

... 

21 

•  !• 

381 

1,215 

French  African  Colonies  and  Madagascar... 

... 

... 

... 

... 

181 

... 

... 

... 

16 

197 

Persia 

45 

... 

220 

38 

... 

... 

303 

China  and  Siam          

i'20 

229 

102 

"52 

... 

5*1 

2,249 

1,752 

62 

34 

141 

271 

5,063 

Japan  and  Korea         

439 

242 

18 

•  •• 

■  •• 

423 

7,639 

... 

387 

... 

... 

175 

9,323 

India 

4,781 

5,393 

3,690 

3,037 

632 

1,309 

16,437 

4,249 

2,665 

53 

2,574 

1,929 

40.749 

Ceylon 

51 

65 

34 

23 

... 

11 

198 

151 

39 

... 

16 

... 

.-.88 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak        

651 

1,732 

199 

433 

Ill 

547 

808 

408 

77 

194 

448 

5,608 

Hong  Kong      

58 

49 

690 

125 

... 

67 

98 

185 

106 

67 

90 

476 

2,011 

West  Australia            

144 

503 

110 

59 

... 

33 

161 

... 

108 

... 

19 

67 

1,201 

South  Australia          

40 

3,702 

199 

197 

*■• 

313 

1,840 

... 

83 

... 

1,016 

... 

7,389 

Victoria            

4,551 

3,403 

1,451 

1,200 

903 

16,577 

479 

716 

l."> 

2,227 

2,254 

33,836 

New  South  Wales       

1,233 

4,589 

Tjy 

1,508 

28 

694 

4,686 

7,612 

1,837 

... 

3,844 

719 

27,542 

Queensland       

13S 

2,036 

2.35 

175 

12 

170 

526 

200 

181 

IS 

li 

... 

3,709 

Tasmania          ...         ...         ...         

59 

... 

48 

•  •• 

... 

112 

4,960 

... 

86 

6,205 

New  Zealand  and  Fiji  Islands          

925 

4,403 
53,377 

1,707 

861 

... 

215 

2,228 

3,210 

1,019 

33 

4,080 

874 

19,.-.5:. 

Total,  £ 

20,947 

15,912 

13,935 

2,366 

8,580 

99,792 

53,39.-. 

12,924 

669 

55,686 

45,137  1 

l.><2,«10 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium  

France 

Switzerland      

Italy      

Austria-Hungary        

United  States 

Total, 


391 

... 

10 

35 

58il 

... 

i.mi 

109 

870 

791 

... 

... 

19 

7,113 

25 

... 

390 

... 

23 

... 

428 

1,342 

993 

7,280 

416 
4 

207 
205 

"si 

"-.0 

401 

1,345 

51 

1,302 

4,408 

729 

768 
440 

4,568 
18 

2,810 

1,029 

186 

10,258 

7,411 

880 

1,305 

7,4.->9 

192 

17,452 
L'0,222 

119,364 

120,C87 

2,373 

10,333 

£ 

13,412 

M,091 

1,311 

8,985 

S.204 

2.019 

7,H68 

1.5,1. -.2! 

739 


95 

95 

139 

'.lOT 


I     5,490 

7,570 

!  10,.=  08 
j  9  274 
I     9,874 

l.'ijVoS 


8,17 


226,778 


Additional  imports.— Spain,  electrical  goods,  £567  ;  carbons,  £3,017.     South  Australia,  goods,  £10.     Canada,  plow  lamps,  £190  ; 

arc  lamps,  £190. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above. 


1,479 


391      26 


362 


!,440 


303 


761 


5,406 


11,167 


Total  Expobts  :  £382,010 


Total  Re-E.xi-orts  :  £11,107 


Total  Imi-obts  :  £230,75 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  column  contains  many  amounts  relating  to  "goods"  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Impoita  are  credited  to  the  country  whence  consigned,  which  is  not  necestiarily 
the  country  of  origin. 
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STANDARDISATION    RULES    FOR    ELEC- 
TRICAL   MACHINERY. 
(Excluding  Railway  and  Tramway  Motors.) 


In  April.  1913,  the  Council  of  the  British  ElectricaIi  and 
.\LLiKn  Mantf.^cturers'  Assochtion  adopted  a  code  of  rules 
for  the  standardisation  of  electrical  machinery,  which  was 
published  in  our  issue  of  May  'J3rd,  1913.  These  rules  have 
now  been  re-issued,  without  alteration,  as  it  is  expected  that 
the  Engineering  Standards  Connuitt«e  will  shortly  issue  the 
first  section  of  the  new  British  standard  rules — otherwise  cer- 
tain changes  would  have  been  made. 

When  the  rules  were  first  published,  it  was  stated  that 
additional  sections  were  under  con.sideration :  the.se  have  now 
heen  incorporates!  in  the  code  id  the  form  of  a  supplement, 
which  is  reproduced  below. 

SUPPLEMENT. 
Section  VII.— Toleran'ces. 

(11  .\  tolerance  is  the  amount  of  i>ermissible  difference 
between  the  observed  results  and  the  guaranteed  results. 

(•2)  When  the  difference  between  the  observetl  and  the 
guaranteed  results  is  not  greater  than  the  tolerance,  it  shall 
be  considered  that  the  guarantees  have  been  met. 

(3i  In  the  event  of  the  observed  results  differing  from  the 
guaranteed  results  by  an  amount  greater  than  the  tolerance, 
the  penalty  or  bonus  (if  any)  shall  be  taken  only  on  the 
amount  by  which  the  observed  deviation  from  the  guaranteed 
results  exceeds  the  tolerance. 

(4)  The  "guaranteed"  figure  referre<l  to  is  the'  figure 
written  in  the  contract  documents,  and  not  that  figure  plus 
a  margin  or  tolerance. 

The  following  tolerances  are  recommended  :  — 

(5)  For  observations  of  temperaiurc  rise,  2°  Centigrade. 
(61  Efficiency. — 

(a)  By  steam  consumption,  'J.J  i^er  cent,  on  the  guaranteed 
.efficiency. 

(b)  Transformers  (by  summation  of  losses) — 

Full-load  efficiency.  Tolerance. 

98  p.c.  or  higher  0.'23  p.c. 

Below  9S  p.c.  0.4  p.c. 

(cl  Generators,    motors,  converters — 

Xote. — The  following  values  apply  to  determination  of  effi- 
ciency by  summation  of  losses.  If  the  efficiency  is  to  be  deter- 
mined by  methotl  of  input-output  test,  the  tolerances  as  shown 
should  be  increased  one-half  of  1  per  cent,  for  guaranteed 
efficiencies  not  lower  than  88  i>er  cent.,  and  they  should  he 
increased  by  1  per  cent,  when  the  guaranteed  value  *if  effici- 
ency is  below  88  per  cent. 

Full-load  efficiency.  Tolerance. 

Percent.  Percent. 

95orabove  i 

Below  95  

not     ,,      93  a 

„      93  

not     ,,      90  I 

„      90  

not      .,      a5  IJ 

„      85  

not     „      75  2 

,,      75  

not     ,,      65  o 

„      65  4 

(1 1  Power  Factor. — 

Full-load  power  factor.  Tolerance. 

Per  cent.  Per  cent. 

90  or  above  2 

Below  90  

not     „      85  3 

„      85  

not     ,,      75  4 

,.      75  

not     ,,      63  C 

„      65  8 

(8;  Guoirantees  at  Fractional  Loads:  .\ceraye-Loud  Guarantee. 
— When  guarantees  are  required  upon  performance  at  frac- 
tional loads,  they  should  be  given  in  the  form  of  an  "  .Average- 
Load  "  guarantee,  thus:  — 

Full-load  efficiencv       X  4 

Plus  i  load      ,,     '        X  3 

Plus  i  load      ,,  X  2 

The  sum  of  these  divided  by  9  gives  the  "  .\verage-Load  " 
value. 

The  tolerances  for  "  Average-Load  "  guarantees  are  those 
shown  opposite  similar  values  in  the  first  column  of  the 
ctirresponding  tables  above. 

(9)  Speed  of  Motors. — 

(a)  With  shunt  characteristics  (above  3  h.i'.). — Tolerance, 
5  per  cent,  above  or  below  guaranteed  speed  at  the  tempera- 
ture of  full-load. 

(/ii  With  series  characteristic. — Tolerance,  7^  percent,  above 
or  below  guaranteed  speed  at  the  temperature  of  full  load. 


((■)  Slip  of  Induction  Motors. — Tolerance,  50  per  cent,  on 
the  listed  value  of  slip. 

(10)  Inherent  Pressure  Regulation  Rise. — 

Tolerance,  two-fifths  of  the  value  specified  for  regulation. 

Section  VIII. — Parallel  Operation   of  Syncheonocs 

M-4CHINES. 

In  order  to  guard  against  unsatisfactory  operation  when 
alternators  are  run  in  parallel,  it  is  necessary  to  satisfy  two 
conditions  ;  — 

(1)  There  must  be  a  limit  to  the  amount  of  angular  dis- 
placement from  uniform  running  due  to  periodic  iiTegularity 
in  the  tuiTiing  moment  of  the  prime  mover.  Such  recurring 
angular  disphicement  causes  objectionable  swinging  of  the 
ammeter  neetlles,  and,  if  excessive,  will  cause  fluctuation  in 
lighting,  and  throw  out  of  step  synchronous  machines  running 
on  the  system. 

Note  relating  to  Condition  (1). 

.\  periodic  angular  displacement  of  2*  electrical  degrees  from 
jxisition  of  uniform  rotation  with  a  machine  of  ordinai-y  type 
will  cause  15  per  cent,  to  20  per  cent,  exchange  cuiTent;  the 
angular  displacement  should  not  exceed  this  limit  of  2i  elec- 
trical degrees.  This  limit  will  be  exceeded  if  the  cyclic  speed- 
irregularity  (if  the  engine  exceeds  that  given  by  the  ex- 
pre.ssion  :  — 

Cyclic  sjjeed-irregularity  =  />/6p 

where  h    =  engine  impulses  per  revolution 
/I   =  number  of  poles. 

It  is  important  that  the  expression  indicating  the  degree  of 
iiTegularity  should  be  correctly  understood.  As  most  firms 
ha\e  approved  the  tenn  "  oj-clic  iri-egularity "  with  the 
definition 

Maximum  speed  minus  Minimum  speed 
Mean  speed 

members  are  recommended  to  adopt  this  term. 

The  irregularity  .should  not  in  any  case  be  worse  than 
1/150,  otherwise  there  may  be  objectionable  flickering  in 
lamjis  and  difficulty  in  running  other  synchronous  machinery 
on  the  system.  (In  the  case  of  a  continuous  cun'ent  generator 
the  limit  of  1/150  to  cyclic  speed-irregularity  also  applies,  but 
there  is  no  further  limit  dei>ending  on  the  resulting  angular 
displacement.) 

(2)  It  is  necessary  to  safeguard  against  hunting  due  to 
resonance  between  any  periodic  impulses  of  the  engine  and 
the  natural  oscillating  frequency  of  the  electro-mechanical 
system  of  which  the  generator  forms  a  part.  This  may  be 
met  in  either  of  two  ways:  — 

(a)  By  providing  a  fly-wheel  of  such  weight  that  the  natural 
oscillating  frequency  is  sufficiently  different  from  the  fre- 
quency of  the  engine  impulses. 

(b)  By  providing  dampers  on  the  generator  to  check  the 
development  of  hunting  due  to  resonance. 

Note  relating  to  Condition   {ia). 

The  natural  frequency  of  the  machine  when  connected  to 
the  system  should  be  at  least  20  per  cent,  lower  than  the 
frequency  of  a  possible  irregular  impulse.  In  a  steam  engine, 
either  single  or  double-acting,  and  also  in  a  two-stroke  cycle, 
internal-combustion  engine,  this  latter  frequency  corresponds 
to  the  crankshaft  u.p.m.,  while  in  a  four-stroke  cycle  engine 
the  frequency  is  one  haK  the  crankshaft  R.i'.M.  To  meet  this 
condition  with  machines  of  ordinarj'  regulation,  the  total 
amount  of  fly-wheel  effect  required  is  given  in  foot^tons  of 
stored  energy  at  normal  speed  by  the  following  formula  :  — 

Foot-tons  = 
1.3  X  poles  X   (strokes  per  engine  cycle)-    x  k.v.a.  -i-  r.p.m. 

Note  relating  to  Condition   (2()). 

Method  2b  can  only  be  relied  upon  so  long  as  the  coefficient 
of  fluctuation  of  energy  is  kept  within  the  limit  specified 
below,  but  when  this  method  is  employed  it  avoids  the  neces- 
sity for  the  heavy  and  expensive  fly-wheels  required  by 
method  2n,  particularly  in  the  case  of  slow-speed,  gas-engine 
driven  sets.  • 

Electrical  manufacturers  guarantee  satisfactory  parallel 
operation  only  so  long  as  the  limit  specified  herein  is  not 
exceeded ;  if  the  limit  is  exceeded  due  to  the  engine  misfiring, 
valves  leaking,  or  other  abnormal  cause,  method  2&  cannot 
be  relied  upon. 

The  limit  referred  to  above  is  as  follows  ;  — 

The  coefficient  of  fluctuation  of  enei'gy  should  not  exceed 
10  per  cent. 

This  coefficient  is  defined  in  the   following  manner  :  — 

If  a  mean-effort  line  should  be  drawn,  then  the  largest  of 
the  areas  lying  above  or  below  the  mean-effort  line  is  called 
the  fluctuation  of  energy,  and  the  ratio  of  this  area  to  the 
total  area  bounde<l  bj'  the  mean-eft'ort  line  over  one  complete 
cycle  is  the  coefficient  of  fluctuation  of  energy. 

Section  IX.— Commutation. 

D.C.  machines  must  operate  throughout  the  range  from  no 
load  to  the  highest  specified  overload  with  fixed  brush  setting. 

The  operation  must  be  practically  sparkless  from  no  loaH 
to  full  load,  and  without  injurious  sparking  up  to  the.  maxi  ■ 
mum  specified  overload. 
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Section  X.— Short-Circuit  Tests  ox  Altern.woes. 

Sudden  shopt-circuit  tests  should  not  be  undertaken,  nor 
guarantees  given  against  short  circuits  in  service,  upon  alter- 
nators which  are  required  to  have  close  inherent  regulation, 
since  such  machines,  due  to  their  large  flux  and  weak  anna- 
ture  reaction,  suffer  most  severely  in  case  of  short  circuit. 

Any  regulator  which  will  give  close  voltage  regulation 
throughout  the  entire  load  range,  will  permit  of  the  machine 
being  designed  with  the  proportions  best  suited  to  withstand 
short  circuit.  Hence  close  inherent  regulation  is  an  unneces- 
sary requirement. 

When,  in  .the  absence  of  restrictions  as  to  regulatien,  it  is 
still    difficult  t<3  produce  a  design    sufficiently   self-protective, 

Machines. 
Anaitffenient   and   Markings  of  Tenuinals   (see  Section  XII.). 


ABC' 

F,g.l 

3  P^l05e-  Neutral 
not  brought  out 


ABCN 
(oic  6  A  n) 

3 "  PhoscNcutrol 
brought  cjl. 


(ojCoBoA^ 

5  Phcse  Both 
ends  of  each, 
phase    bfoujht 
Out  but    to 
di/Jerenl  termioal 


ends  cf  eoch 
phos2  brcught 
out  to  some 


AoA.  BoE, 
(or  BoB.  AdA) 
F15.5. 

2  PWose   Both 
ends  of  cQch  phnic 
brought  Out  to 
same  Cemimal 


F  + 


(3)  Distinction  between  High  and  Low-pressure  Markings. — 
The  distinction  between  "  high-pressure  "  and  "low-pressure  " 
terminals  in  any  phase  shall  be  made  preferably  by  using 
small  letters  for  the  low-pressure  markings,  and  capitals   for 


Symbols  for  Switches  .ind  Connections, 
(See  Section  XIII.,  Rule  3.) 


Knife  S  Isobtihc ' 
Switches 
r.g.   I 


Double  Throw 

Kmfe  Switch  as 

F,g  a 


Oouble    Th«w 
Knift    Switches, 
(bouble  Blades) 
F.ga. 


Double  Throw 
Knife  Switch 
Char^gmg  o/er 
iV.thout 
breoKino  circuit 


Krife  Sv„tch 
Rotating 

Pattern. 
Fig.  5. 


Reld 
DiDCnarge 
Switches 
Fig.  6. 


BaXUry 
SlVilctlCS. 

■  Fig.  7 


Tumbler 

Svvitch 

Fig.  6. 


I    I     I   I   I  JPushButlo.' 

H  Hi      r.g.9. 


i 


?  if  I?  urn? 


I 


F.-j  12 


LinK 

fTjia 
Figr4 


i 


Pull-out 

Plug 

r.3.ic 


I 


t 


@ 


Voltnict 

Switctir 
r.«s  17,  IS. 

AI9 


Fi.,.21       I 


o  4  o 


Y 


t 


n 


Oil  &.^.l:hc5  I     r!r4— i-i 
wthClicicin^  I 

co/.tacla.  \%     2      %[ 


'Connections 

(Hc.r.  Lcods) 


Do. 


Bus- 2a r 
Connjc-ions 

Fi(j  25. 


07;  -U' 


r^3 


Circuit 
Breaker; 
fig  20 

(Shown    »»i;*i    Ovtt>4d  C3il. 
otnc  Inp  CO1I4  'V  C    to 
be  shomi  to  Suit 
individuol    £<4%e«). 

I 


Do 

tfvhsn  ko*iC37.r; 

FijSO 

Sea  n;:!c:T- 


Hr 


1fi" 


s 


Note.-  a  soIiJ  c.i 

re;:resffnt^   a  con'..^t 
wKicii   c«nnct   tfl 

broken    withe.: 

uiitcllir.j. 


reactances  may  be  employed,  external  to  the  machine,  to 
assist  in  limiting  the  severity  of  the  ehort-ciicuit  cmTcnt.  (In 
case  of  machines  wound  for  high  voltage,  external  reactances 
are  sometimes  employed  to  protect  the  windings  from  voltage 
surges.  Reactances,  employed  to  limit  the  short-circuit  cur- 
rent, may  be  aiTanged  to  serve  as  reactance  screens  for  the 
last-mentioned  purpose  also.) 

The  severity  of  short  circuit  in  any  particular  machine 
K.lei>ends  on  the  amount  of  flux,  and  not  on  the  amount  of 
excitation  or  load  pre„sent  at  the  instant.  Tests  should  never 
be  undertaken  at  a  voltage  higher  than  the  normal  for  the 
inachine. 

When  making  .short-circuit  tests,  a  solid  contact  should  be 
made,  as  An  arcing  contact  might  cause  puncture  between 
the  machine  windings.  If  it  is  desired  to  re<luce  the  effect 
•nf  short  circuit,  reactance?  in   preference   to  resistance  should 

Instrument  Outlinf,  Symbols  (see  Section  XIII.,  Rule  -T.) 


o 


figl 


Fig  4 


Fin  2 


Fig  5 


F.,)  3 


n 

Figo 


00 


tSynchrtitope  i  Lorrp:) 


.Note. — Other  outlines  may   be   made  to  indicate  instruments 
of  special  shape. 

be  u.sed,  or  the  voltage  of  the  machine  reduced,  as  resistance 
tends  to  improve  the  power-factor  of  the  short  circuit,  and 
.thus  increase  the  lueclinnical  sh'K'k  upon  the  shaft. 

Section  XL— Tu.^nsformkus— Tkrmin.\l  M.MiKiNus. 

Thrke-phase  Tr.\nsi"ormers. 

(1)  Lettering.— The  dilTcrent  pha.se  windings  are  to  be  dis- 
tinguLsbed  by  the  lettere  .\,  B,  C,  indelibly  marked  on  their 
ro.spective  terminals. 

Note.— It  is  recogniswl  that  witli  some  standard  makes  of 
transformera  it  is  not  pu.ssible  to  arrange  the  ternunals  in  the 
order  .\,  B,  C  on  botli  high-pre.ssuro  and  low-pre.<sure  sides, 
wiUiout  introducing  nbjec-tinnalile  cro.ssing.-i  amongst  the  leads 
within  the  trausforiiier.  Pruvide*!  tlie  tcMiiinals  are  properly 
mailcod  in  accordance  with  the.si-  rules,  their  actual  iK)sitioii 
upon  the  case  is  of  secondary  importance. 

(■2)  Similar  Letters  on  High  and  Low-pressure  Windings.— 
The  same  letters  are  to  he  used  on  the  liigh-pressure  and  low- 
firessure  terminals  of  similar  phases. 


the  high-pressure  markings.  It  is,  however,  permissible  to 
indicate  the  low-pressure  winding  by  the  use  of  capital  letters 
with  a  circle  around  each  letttn'. 

(4)  Marking  of  FoUirity. — The  relative  polarity  of  the  two 
ends  of  even,-  winding  will  be  shown  by  the  addition  of  the 
markings  0  and  1  after  the  phase  letters. 

(3)  Polarity  of  Low-pressure  with  respect  to  High-pressure 
Markings.— The  terminal  marked  1  will  be  referred  to  as  the 
positive  end  of  the  winding. 

Symbols  for  Miscell.^seocs  Gear  and  Parts  of  Machines. 
(See  Section  XIII.,  Rule  (>.) 


Siar-DRlta. 

Tm  intunol   t^P-nirtifl 
an  n-.t  «><(-"  OB  \l 

#.„■.,«»  flxmlow.l 


DC 

Motor  alarUrn 
Figs  2728 


AC 

Motor  6t.irters 

TRoCor  Type) 
figs  29,  30 


ffl^ 


5«riC9-  ftlralUl 

Fig  32 


-luto-stai-ters 

Do. 

Fig  33 


Field    nhco. 
(crdinorjfType) 

fig  34- 


Frcid    Khco 
fPolentii'mafci 
Tyoc) 

rig  35 


Di  verier 
Hg   36 


Rcsisttt'icco 

Figs  3738 


r^ 


Uotcr 
Resistance 

Tiq    39 


Cor  (Met  I  on 


•■S-d     Wltollico.D     Tig  -VO 
cgiboTiffpt  y 


.n 


n 


i 


Smkf!^ 


Induct. v:: 


forth 

Plate 
Fig  41 


Battery. 


lUumtnotir^i) 
Lamp. 

r.g  4  3 


rr./urcotii>q 

6o.. 


Lijhtning 

A»rcct««« 

F.y,')J49 


^ 


E 


liHHi 


o 


T 


.iqhtn.rq 
Arrt^.lcf 
tUcCrctjtsC 

Fi;   Si:' 


Cuffcnt 
F.jSl 
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The  polaritv  of  the  corresixindiug  high-pressure  and  low- 
pressure  winJings  must  l)e  so  marked  that  the  progression  of 
the  E.M.F.  at  any  moment  from  Ao  towards  Ai  is  in  the 
same  direction  lis  from  So  towards  >i  (and  similarly  for 
■<;  B  and  C).    That  is  to  say.  if  the  negative  teriuinal  of 
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the  high-pressure  ■finding  is  connected  to  the  positive  terminal    • 
of  the  ]ow-pressui-e  winding,  the  e.m.f.  across  the  two  remain- 
ing terminals  will  be  more  than  that  across  the  high-pressure 
winding  alone. 

(6)  MarUing  of  Tappings.— The  markings  0  and  1  are  placed 
on  the  two  t^erminals  w-hich  give  normal  voltage.  Each 
tapping  termioal  will  be  marked  with  its  fractional  value  in 
terms  of  the  normal  voltage;  or  with  an  arbitral?  number, 
referring  to  the  diagram  under  Rule  7.  The  employment  of 
fractional-value  markings  upon  the  terminals  when  adjust- 
ment tappings  are  provided  is  left  optional.  When  this  mark- 
ing is  employed,  the  terminal  marked  1  need  not  be  at  the 
extreme  end  of  the  winding.  If  this  method  of  marking  is 
not  employed,  the  taps  must  be  numberetl  arbitrarily,  and  the 
diagram  to  be  provided  must  show  the  values  of  the  different 
tappings.  When  the  adjustment  tappings  are  provided  in 
connection  with  an  independent  section  of  the  winding  which 
may  be  reversed  in  polarity,  this  auxiliary  winding  shall  take 
the  same  phase  letters  as  the  section  to  which  it  belongs,  and 
its  various  leads  and  tappings  will  be  indicated  by  arbitrary 
numbers. 

(7)  Diagrami  Permanently  Attached  to  Transformer. —  It  is 
recommended  that  a  diagram  of  internal  connections  showing 
tlie  position  of  all  leads  and  tappings  shall  be  permanently 
attached  to  each   transformer. 

(8)  Marhing  of  Tappings  on  the  Switchboard  Diagram. — On 
the  switchboard  diagram  adjustment  tappings  need  not  be 
shc:wn. 

SiNGLE-PH.ISE   TR.\NSF0RMERS. 

The  high-pressure  terminals  will  be  marked  To  Ti  and  the 
low-pressure  terminals  w-ill  be  marked  to  ti  in  accordance  with 
Rules  3  and  4. 

The  markings  will  be  so  applied  as  to  give  the  relative 
polarity  of  high-pressure  and  low-pressure  windings  indicated 
in  Rule  5. 

Rule  6  regarding  the  marking  of  tappings  applies  also  to 
single-phase  transformers. 

Section  XII. — Machines — Mabki.ng  and  Arrangement  of 
Terminals. 

(1)  For  a.c.  machines,  the  letters  ABC  should  be  adopted 
to  indicate  the  external  connections  of  a  three-phase  machine, 
and  the  letter  N  should  be  used  to  indicate  a  neutral  con- 
nection. 

Where  both  ends  of  each  phase  are  brought  out, 
Ao   A]   Bo    E]  Co'Ci  should  be  used  to  denote  the  three  phases. 

(2)  The  terminals  of  a  synchronous  generator  should  be 
arranged  and  lettered  consecutively  in  the  order  of  actual 
phase  progression. 

The  lettering  will  therefore  progress  from  either  left  to 
right,  or  from  right  to  left,  according  to  the  direction  of 
rotation  (see  figs.  1  to  o,  p.  743). 

(3)  In  the  case  of  a  standard  a.c.  motor,  where  the  actual 
order  of  phase  progression  is  usually  not  known,  it  is  recom- 
mended that  the  phase  terminals  shall  always  be  arranged 
and  lettered  in  the  order  from  left  to  right  (see  figs.  1  to  5, 
p.  743.) 

'Sate. — Induction  motors  used  with  rotary  converters  are 
regarded  as  special,   and  are  not  subject  to  these  niles. 

(4)  Terminals  on  large  d.c.  machines  .should  be  arranged 
in  order  of  polarity  from  right  to  left,  looking  at  the  commu- 
tator. A  standard  generator  has  its  positive  terminal  on  the 
right  and  should  be  so  marked  (see  fig.  6,  p.  743). 

(It  is  not  necessary  to  mark  polarity  on  motors.) 

Section  XIII.— Rules  for  Switchgear  Symbols. 

(1)  Diagrams. — In  general  diagrams,  the  apparatus  should 
be  drawn  as  viewed  from  the  main  operating  position. 
Machines  and  cables  in  the  station  should  be  drawn  as  viewed 
from  above. 

(•2)  Colouring   and  Arrangement    of  Phases. — 

(a)  The  arrangement  of  bus-bai'S  should  be  such  that  the 
red  and  blue  phases  are  outside,  and  the  bars  .should  be  indi- 
cated in  the  order  of  the  National  Colours — Red,  White  (or 
Yellow),  and  Blue  (R,  Y,  B). 

(i))  When  arranged  horizontally,  the  red  phase  should  be 
at  the  top,  or  the  bar  farthest  away  as  viewed  by  the  operator 
from  the  main  control  position  in  any  direction. 

(c)  When  arranged  vertically  the  red  phase  should  be  to 
the  left,  or  the  bar  farthest  away,  as  viewed  by  the  operator 
from  the  main  control  jiosition  in  anv  direction.  (See  figs. 
25  and  26,  p.  743). 

(3)  Outline   Sijmbols  for  Instruments. — ■ 

(a)  Prom  the  outhne  symbols  shown  on  p.  743.  a  shape 
should  be  selected  to  suit  the  instrament.  Within  this  outline 
win  be  placed  the  symbol  letter  or  letters  selected  from  the 
list,  Rule  (4). 

(6)  Instrument  terminals  if  shown  should  be  indicated  by 
dots,  the  positions  of  which  are  varied  to  suit  different  makes 
of  instruments. 

(c)  .-\ny  further  features  which  are  desired,  such  as  auxihary 
.switches,  instnunent  windings,  instrument  terminals,  should 
be  indicated  by  show'ing  their  appropriate  symbols  within 
the  outhne. 


(4)  Sjimbol   Letters    for   hutrun^ents    (refeiTed    to    in    Rul«^ 


3«). 


.•\mmeter      -^ 

Voltmeter     ^^ 

Wattmeter  (indicating) W 

Ampere-hour  meter         AH 

Recording 
(graphic) 

Wattmeter         G  W 

Ammeter  G  A 

Voltmeter         G  V 

and  others  similarly 

Integrating  wattmeter W  H 

Overload  relay       0  R 

Overload  constant  time  limit  relay    ...  O  T  R 

Overload  inverse  time  limit  relay     ...  O  I  R 

Reverse  relay         R  R 

Additional    letter    may    be    added    if  ["  R  P  R  (Reverse 
desired  to  indicate  a  special  feature,  \ power) 


1    R  C  R  (Reverse 

V  rnrrertt^ 


currentli 


Power  factor  indicator  ... 

Synchroscope  

Frequency  indicator 

Earth  plate  

Neutral  (d.c.)        


P  F  I 

S 
F 
E 

± 


(.5)  Symbols,   Sivitches,  and  Connections. — 

(a)  The  symbols  to  be  employed  for  switches  and  connec-- 
tions  are  shown  on  p.  743. 

(6)  Fixed  contacts  are  represented  by  dots;  movable  con- 
tacts are  represented  by  circles.  A  solid  dot  represents  a 
contact  which  cannot  be  broken  without  unbolting. 

(6)  Miscellaneous  Gear. — The  symbols  to  be  employed  for 
miscellaneous  gear  are  shown  on  p.  743. 


TECHNICAL    EDUCATION    IN    INDIA. 


[Prom  our  Speci.il  Correspondent.] 


.\  good  deal  has  been  said  and  written  about  this  subject  of 
recent  years  in  India ;  and  a  good  deal  has  been  done  by  the 
various  technical  colleges  to  turn  out  the  sort  of  Indian  engi- 
neer required  to  fill  vacant  engineering  posts.  The  colleges 
which  perhaps  have  done  most  are  the  Victoria  Institute,  in 
Bombay ;  the  Sebpier  Engineering  College,  in  Bengal ;  the 
Thomason  College,  in  Roorkee ;  and,  of  more  recent  date,  the 
Engineering  College  in  Madras  and  Mysore.  Much,  however, 
remains  to  be  done,  and  it  is  due  to  the  Roorkee  College  to 
say  that  serious  efforts  are  being  made  to  induce  the  right 
kind  of  students  to  come  forward  and  prepare  themselves  for 
a  useful  engineering  career,  in  which  there  are  increased 
openings  year  by  year.  An  official  note  is  just  being  issued 
from  Roorkee  relating  to  the  new  technical  classes  for 
students  who  care  to  take  up  a  thorough  course  of  mechanical 
or  electrical  engineering.     The  note  states  as  follows  :  — 

"  There  is  known  to  be  a  demand  in  India  in  the  mechanical 
and  electrical  engineering  profession  for  men  who,  after  train- 
ing in  a  properly  equipped  institute,  are  willing  to  gain  their 
practical  experience  by  apprenticeship  on  a  living  w-age,  to 
work  with  their  hands,  and  to  observe  factory  hours  and  rules. 
For  the  civil  engineering  profession  men  can  be  trained  in 
an  institute  directly  for  the  various  grades,  the  engineer  and 
the  subordinate,  but  even  then  they  will  require  a  certain 
an^.ount  of  practical  training.  In  the  mechanical  and  elec- 
trical engineering  professions,  which  require  very  great  prac- 
tical quahfications.  however  carefully  a  man  may  be  trained 
in  a  technical  institute,  he  is  useless  to  an  emploj-er  of  labour 
till  he  has  had  practical  experience ;  all  must  work  alike  and 
must  in  all  cases  begin  at  the  lowest  stage  and  work  up 
gradually  in  time.  This  employment  is  open  to  Indians  of 
every  caste  and  creed,  grade  of  social  position  or  education, 
provided  the  above  conditions  ar"e  observed,  and  the  position 
to  which  a  man  can  rise  depends  on  his  individual  ability 
and  perseverance.  Students  must  thoroughly  understand 
that  they  are  totally  unfit  for  any  position  of  authority 
on  leaving  the  institute,  and  that  they  must  first 
of  all  be  subjected  to  workshop  discipline  and  learrt 
under  practical  conditions  the  details  of  the  work  which 
they  eventually  hope  to  supervise.  They  must  be  preparet? 
to  go  into  mills,  factories  aud  workshops  with  the  full  know- 
ledge that  they  will  meet  with  serious  opposition  from  men, 
perhaps  socially    and  educationally   their  inferiors,   but  who. 
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beoaiiso  thoy  have  worked  themselves  up  from  the  point  at 
which  the  apprentices  are  now  starting,  are  of  much  greater 
value  to  their  employers  than  they  are  at  present. 

"  Given  equal  practical  qualifications  a  man  with  a  sound 
education  at  a  technical  institute  must  in  time  rise  to  the 
higher  posts  of  authority  over  those  who  have  not  had  these 
opportunities;  but  with  aJl,  practical  knowledge  and  grit  must 
be  present.  It  is  to  provide  men  of  this  calibre  that  the  tech- 
nical class  is  formed. 

"The  students  in  this  class  will  be  required  at  the  end  of 
their  first  year's  course  to  specialise  in  one  of  the  follow"ing 
branches  :  — 

"  1.  Mechanical  Engineering. 

"2.  Electrical  Engineering. 

"  (1)  Mech.«ic.al  Engineering. 

"The  course  in  mechanical  engineering  is  intended  to 
<iuahfy  students,  after  a  practical  apprenticeship,  for  em- 
ployment in  engineering  workshops,  belonging  to  Govern- 
ment, railways,  or  private  firms.  The  training  at  the  College 
■will  be  as  practical  as  possible,  giving  students  a  working 
knowledge  of  the  principles  of  ixjwer  generation  and  trans- 
mission, of  workshop  processes  and  machine  tools,  of  modern 
methods  of  workshop  production  and  cost,  and  the  prepara- 
tion of  working  drawings  and  estimates,  .^s  the  College  can- 
not give  a  student  a  complete  practical  and  commercial  train- 
ing, they  must  serve  an.  apprenticeship  in  workshops  after 
their  college  course,  to  qualify  them  for  posts  of  responsibility. 
If  the  two  years'  apprenticeship  is  served  in  direct  connection 
with  the  working  of  prime  movers  and  steam  boilers,  appren- 
tices on  the  conclusion  of  their  apprenticeship,  will,  on  the 
recommendation  of  their  employers,  be  permitted  to  sit  for 
the  second-class  engineer's  certificate  under  the  United  Pro- 
vince-s  Boilers  Act,  without  preWously  sitting  for  the  driver's 
examination.  As  there  are  openings  for  real  mechanical 
draughtsmen  in  India,  the  course  will  also  aim  to  qualify 
students  to  take  up  posts  of  responsibility  in  engineering 
draw'ing  offices.  It  is  not  intended  to  ^;rain  tracers  or  copyists, 
but  men  who,  after  acquiring  experience,  can  initiate  and 
improve  designs  and  prepare  estimates  and  working  drawings 
{'>v  the  shops. 

"  (-2)    ELECTRIC.4L  ENGINEERING. 

"The  course  is  arranged  to  prepare  students  for  employ- 
ment on  electrical  installation  for  hghts,  fans,  and  motors  for 
machine  driving,  pumping,  traction,  and  general  power  pur- 
poses. 

"  After  obtaining  the  necessai-y  practical  experience  by  a 
two  years'  apprenticeship  on  commercial  works,  they  should 
be  qualified  for  employment  as  folio w's  :  — 

"  (a)  Taking  charge  of  electric  light,  fan  and  power  installa- 
tion (isolated  plant),  requiring  knowledge  of  conneeting-up, 
starting  and  running  the  various  items  of  the  plant,  the 
application  of  working  tests  to  keep  the  plant  in  good  running 
order,  and  the  making  out  of  specifications  for  renewals  and 
extensions  arising  in  the  ordinary  com'se  of  w'orking. 

"  (b)  Contracting  and  tendering  for  supplying,  wiring  and 
fitting  electric  bells  and  telephones,  lamps,  fans  and  motors, 
where  a  public  or  private  supply  is  available,  requiring  a 
knowIe<lgc  of  the  use  and  fitting  up  of  the  above  apparatus, 
and  the  special  advantages  of  different  types,  also  the  tests 
which  the  w-ork  must  satisfy  in  order  to  be  passed. 

"  (c)  .Appointments  in  charge  of  sections  of  the  plant  or 
business  of  supply  companies  of  engineering  firms  (shift  engi- 
neers, mains  engineers,  etc.).  requiring  a  general  knowledge 
of  erection,  maintenance,  testing  and  repairs. 

"  Candidates  will  be  statutory  natives  of  India  not  under 
17  and  not  over  21  years  of  age.  Having  furnished  certain 
testimonials  as  to  character  and  proved  certain  educational 
qualifications,  candidates  will  be  required  to  pass  an  entrance 
examination,  which  will  be  held  in  June  at  Knorkee.  .Mlahabad, 
Lucknow,  Naini  Tal,  Mussoorie.  Lahore.  Rangixm,  Nagpur, 
Shillong  or  Bankipur.  The  course  will  extend  to  five  years. 
Tlireo  years  will  be  spent  at  the  College.  .\t  the  end  of  the 
first  session  stwdente  will  be  required  to  choose  one  of  the 
following  branches  to  specialise  in  (1)  mechanical  engineering: 
(2)  electrical  engineering.  For  the  remaining  two  years  of 
the  course  students  will,  if  possible,  be  foniially  indentured 
out  to  some  employer  in  the  branch  they  have  chosen.  On 
the  conclusion  of  the  five  years'  course  a  college  certificate 
will  be  issued." 

If  the  above  opportunities  succeed  in  attracting  the  right 
kind  of  man.  then  a  real  want  will  in  due  course  be  supplied. 
Some  very  first-rate  Indian  engineers  have  undoubtedly  been 
turned  out  of  the  various  Indian  colleges,  but  the  percentage 
of  first-rate  men  to  the  total  number  of  engineering  students 
on  the  rolls  Ls  small  indeed.  It  is  to  be  hoped  that  the  wide 
.scope  of  the  new  Roorkee  syllabus  will  gather  in  young  men 
with  the  engineering  instinct,  and  eventually  send  them  forth 
fully  equipped  to  take  important  positions  in  engineering  posts 
in  India,  of  which  there  are  many. 

Tliere  will  for  very  many  years  yet  be  a  good  demand  for 
Euix)peau  engineers  from  home  to  fill  the  more  important 
posts. 


THE    POWER     SUPPLY    OF    THE    CENTRAL 
MINING-RAND    MINES    GROUP. 


Bi-  J.  H.  EIDER,  M.I.E.E. 


(Abstract  of  paper  read  before  the  Institution  op  ELECiKiCAt 
Engixeebs,  April  loth,  1915.) 


(.Concluded  from  page  707.) 


Electric  Distribdtion. 

The  power  company's  electric  supply  is  given  at  normal 
pieesure  of  2,100  volts  and  525  volts  at  the  consumers'  ter- 
minals. The  distribution  switeh-houses  belonging  to  the 
mines  are  built  either  at  right  angles  or  parallel  to  the  power 
company's  transformer  houses,  and  the  supply  terminals  are 
brought  just  through  the  party  wall.  In  parallel  switch- 
houses  the  2,100-volt  switchgear  is  aiTanged  in  line  at  one 
end  and  the  525-volt  switchgear  in  the  same  line  at  the  other 
end.  In  right-angled  switch-houses  the  2,100-volt  switchgear 
is  arranged  on  one  side  and  the  525-volt  switchgear  on  the 
other,   with  a  common  operating  passage  between  them. 


Fig.  7.— Section  of  Switch-house. 


The  aiTangement  of  the  original  switchgear  was  verj*  defec- 
tive. There  were  no  barriers  between  the  different  sets  of 
apparatus,  so  that  any  arcing  which  might  accidentally  occur, 
either  in  a  switch,  transformer,  or  isoTatiug  link,  was  mo6t 
likely  to  spread  to  adjacent  apparatus.  The  bus-bars  were 
quite  unprotected,  and  there  was  nothing  either  to  prevent 
the  attendant,  who  might  have  to  enter  the  passage  behind 
the  switchgear,  from  touching  any  part,  or  to  save  him  from 
falling  into  the  gear. 

The  need  was  obvious,  but  the  difficulty  was  to  provide  a 
remedy  without  interrupting  the  supply.  In  those  switch- 
houses  W'hich  had  any  v.icant  space,  new  switchgear  was 
erected  at  the  end,  and  the  circuits  were  changed  over  one 
at  a  time,  so  that  as  an  old  switch  section  was  removed  a 
new  one  could  be  built  in  its  place.  In  other  switch-houses  an 
extension  to  the  building  had  to  be  made  before  anything 
could  be  done.  Tlie  whole  change-over  was  a  long  process,  but 
the  re-sult  has  well  repaid  the  trouble. 

In  the  majority  of  the  switch-houses  now  in  use  the  three 
bus-bars  arc  cairied  in  brick  compartments  at  the  top,  and 
a  separate  brick  cubicle  is  provided  for  each  line  of  switch 
parts.  The  front  slate  panels  are  2  ft.  wide  and  contain  an 
ammeter,  an  integrating  watt-hour  meter,  and  the  switch 
control  lever  with  its  overload  trip  coil. 

The  latest  form  of  switch-house  is  built  parallel  to  the  sub- 
station, and  fig.  7  shows  the  design  of  switchgear  employed. 
The  cubicle  arrangement  has  been  developed  to  provide 
isolated  sections  for  the  different  parts  of  the  gear,  so  as  to 
limit  the  result  of  any  accident  as  far  as  p<issible.  Tlie  cubicles 
are  made  of  reinforced  concrete  Tlic  new  arrangement 
requires  more  space,  but  as  the  security  of  the  whole  supply 
depends  upon  the  reliability  of  the  switi.'hgear,  the  little  extra 
expease  is  thoroughly  warranted. 
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The  oil  swik-hes  first  used  had  been  provided  merely  on  a 
current-carrying  basis  for  the  full  load  of  the  circuit  which 
they  were  to  contivl.  This  is  a  very  common  but  most 
erroneoiis  practice,  because  it  is  so  often  forgotten  that  an 
automatic  switch  should  be  able  to  open  the  circuit  with 
safety  to  itself  under  the  worst  conditions,  which  will  probably 
be  a  short-circuit  on  the  cables  just  beyond  it.  Frequent 
switch  failures  naturally  followed.  The  rules  now  are:  (a) 
that  all  oil  switches  in  a  switeh-house  shall  be  of  the  same 
size,  (b)  that  such  switches  shall  be  rated  for  a  current  of  800 
amperes  at  15,000  volts,  and  (c)  that  no  difference  shall  be 
made  between  the  equipment  of  cubicles  for  2,100-volt  and 
5-25-volt  circuits,  except  in  the  current  transformers  and  the 
metere.  Since  the  above  practice  was  instituted,  trouble  in 
snitch-houses  has  practically  disappeared. 

Three-core,  lead-covered  and  armoured  cables,  laid  in 
trenches,  are  universally  used  between  the  main  switch-house 
and  the  various  sub-distribution  points  on  each  mine.  The 
points  are  arranged  to  suit  the  local  conditions,  and  are 
generally  interconnected  so  that  the  failure  of  any  main  cable 
does  not  stop  the  supply.  Link  cage^,  without  switches,  are 
provided  at  the  sub-points,  so  that  the  sub-circuits  can  be 
isolated  at  any  time  and  the  feeders  interconnected  as  may 
be  required.  The  largest  cable  used  is  of  0.5  sq.  in.  section 
per  phase,  and  a  separate  panel  for  each  feeder  cable  is  pro- 
vided in  the  switch-house.  Where  necessary  .several  cables 
are  i-un  from  the  switch-house  to  individual  link  cages,  and 
are  operated  in  parallel. 

Many  and  varied  troubles  have  been  experienced  since  the 
beginning;  of  the  power  supply,  quite  apart  from  those  which 
can  be  laid  to  the  charge  of  the  power  company.  They  have 
been  very  costly  in  some  cases  and  very  annoying  in  all,  and 
each  and  every  one  could  have  been  avoided.  The  troubles 
have  arisen  from  two  main  causes:  (a)  faults  in  design,  and 
(b)  faults  in  manufacture. 

(a)  Faults  in  desipn. — Want  of  stiffness  in  the  stator  frame 
has  been  found  both  in  low-speed  direct-coupled  motors  and 
in  geared  motors.  The  fault  is  a  most  serious  one,  and  the 
remedy  is  obvious. 

Some  makei'6  secure  the  stator  core  stampings  by  means  of 
dovetailed  strips  screwed  to  the  inside  face  of  the  frame. 
This  is  not  neaady  such  good  practice  as  to  machine  dovetailed 
slots  out  of  the  solid  metal  of  the  frame,  into  which  the  dove- 
tailed projections  of  the  stampings  fit,  as  there  is  always  the 
risk  of  the  screwed  strips  getting  loose  under  the  severe  rack- 
ing strains  to  which  the  stator  of  a  winding  motor  is  always 
subject. 

A  number  of  3-phase  winding  motors  were  supplied  in  which 
the  dovetailed  strips  were  "secured  "  by  means  of  studs  with 
nuts  on  the  outside  of  the  frame  within  the  housing.  No  lock 
nuts  or  even  spring  washers  were  provided,  and  as  the  prac- 
tice of  the  makers  was  to  adjust  the  air-gap  by  means  of  the 
studs,  the  results  can  be  imagined. 

In  motore  by  the  same  maker,  the  stator  and  rotor  core- 
plates  were  clamped  sideways  by  bolts  passing  right  through. 
and  the  nuts  were  entirely  hidden  by  the  end  loops  of  the 
coils.  One  motor  was  delivered  in  which  the  width  of  the 
stator  core  was  18|  in.  on  one  side  and  only  18  in.  on  the 
opposite  side,  while  the  corresponding  dimensions  of  the  rotor 
core  were  18f  in.  and  17|  in.  It  was  impossible  to  get  at  the 
nuts  to  tighten  up  the  core-plates  without  first  removing  the 
windings.  The  proper  way  to  secure  core-plates  sideways  is 
to  clamp  them  between  stiff  end  plates  and  to  use  circum- 
ferential locking  keys. 

Cases  were  found  in  which  the  dovetailed  slots  were  so  wide 
that  packing  strips  had  been  inserted  to  keep  the  core-plates 
from  shaking.  When  complaints  were  made  the  maker 
asserted  that  it  was  not  ix)ssible  to  machine  so  accurately  as 
to  avoid  the  use  of  such  packings ! 

It  is  the  practice  of  some  makers  to  make  semi-enclosed 
v.inding  slots  in  the  core  plates  by  first  punching  a  closed  slot 
and  then,  when  the  whole  core  has  been  clamped  up,  to  cut 
through  the  periphery  of  the  core  at  the  top  of  each  slot  by 
means  of  a  saw.  Quite  a  number  of  motors  have  been  made 
in  this  way.  and  it  was  found  that  the  result  of  the  saw- 
cutting  was  to  spring  out  the  tips  of  the  teeth  on  each  side 
ot'  each  ventilating  space,  so  that  the  .spaces  were  almost  closed 
in  many  cases.  It  was  only  by  taking  out  the  rotor  that  the 
fault  could  be  seen.  The  correct  way  to  make  semi-open  slots 
is  to  punch  them  out  at  one  operation. 

Difficulties  were  experienced  in  many  cases  from  the  tyne 
of  distance  piece  used  to  form  the  ventilating  spaces  in  the 
stator  and  rotor  cores.  This  was  a  plain,  thin  steel  strip, 
placed  radially  on  edge  and  secured  to  one  of  the  adjacent 
core-plates  by  simple  riveting.  The  necessary  pressure  used 
in  clamping  up  the  core-plates  was  too  rrrach  for  many  of 
the  distance  pieces  and,  instead  of  remaining  firmly  at  right 
angles  to  the  spaces,  they  bent  over  and  partially  coUansed. 
The  area  of  contact  between  the  edge  of  the  strip  and  the 
face  of  the  plate  was  in  most  cases  found  to  be  too  small  to 
tnke  the  pressure,  and  particularly  where  the  core  teeth  were 
wide  the  teeth  at  the  ventilating  spaces  were  badly  bent. 
Distance  pieces  of  I  section  which  are  stiff  and  have  a  good 
bearing  face  on  each  side  are  now  insisted  on  for  all  motors. 
and  they  should  be  spot-welded  to  at  least  one  of  the  adjacent 
rore-plates.  They  are  easily  obtained,  as  instanced  by  the 
fnct  that  some  maker.s  never  usp  any  other  form,  but  frnm 
(be  objections  raised  bv  other  firms  one  would  think  their 
n'ovi'sion  was  not  only  impossible  but  also  meant  bad 
fi'actice. 


With  a  view  to  produce  a  3-phase  motor  v\ith  a  very  high 
power  factor,  it  is  the  almost  universal  custom  to  make  the 
air-gap  excee<lingly  small,  and  in  many  cases  this  is  carried 
to  excess.  Instances  of  rotors  of  6  ft.  diameter  with  a  radial 
air-gap  of  only  1  mm.  are  not  unknown  on  the  Rand,  and 
when  such  motors  also  have  stator  frames  which  will  not 
retain  their  shape  without  external  struts,  the  matter  becomes- 
very  serious  from  the  oi)erating  point  of  view.  Bearings  will 
wear,  and  rotors  and  stators  sometimes  get  out  of  truth;  and 
it  does  not  take  very  much  in  some  cases  to  let  the  rotor 
down  on  to  the  stator.  Then  the  customer  blesses  the  motor 
maker. 

.\  minimum  radial  air-gap  =  square  root  of  rotor  diam.  ia 
niin./'20  —  0.25  in.  mm.  is  now  demanded  for  all  mixlerate- 
sjieed  motors,  and  manufacturing  errors  are  not  accepted. 

A  serious  fault  with  many  3-phase  winding  motors  is  in  the 
.-izes  of  the  rot<ir  slip-rings  and  brushes.  Contact  areas  which 
are  large  enough  for  motors  in  which  the  slip-rings  are  short- 
circuited  and  the  brushes  lifted  as  soon  as  full  speed  is 
reached,  may  be,  and  fiequently  are,  quite  insufficient  when 
the  brushes  and  rings  are  in  use  the  whole  time.  A  current 
density  of  not  more  than  60  amperes  per  square  inch  should 
be   the   maximum  for  carbon   brushes. 

-\  similar  fault  is  to  be  found  in  the  motors  and  generators 
of  some  Ward  Leonard  winders,  and  in  this  case  the  p.. M.S. 
rating  is  not  the  controlUng  factor.  The  brush  area  should 
be  based  on  the  maximum  current  pa.'^sing  on  accelerating  the 
winder,   which  current  is  frequently  twice  the  normal. 

That  slip-ring  short-circuiting  arrangements  are  generally 
\  cry  defective  has  already  been  mentioned.  It  would  appear 
to  be  a  diflicult  matter  to  design  them  so  that  a  large  area  of 
contact  can  be  provided  in  the  space  usually  available,  and 
so  that  the  sliding  collar  which  carries  the  contacts  can  be 
accurately  centred  and  held  free  from  shake  and  side  move- 
ment when  the  brushes  are  lifted.  .•\  great  deal  of  the  diffi- 
culty would,  however,  be  removed  if  the  slip-rings  were  made 
luily  a  few  inches  larger  in  diameter.  The  fact  that  the 
jicripheral  speed  would  be  increased  would  be  of  no  conse- 
quence, as  the  bi'ushes  are  lifted  at  full  speed.  Flimsiness 
of  design  is  the  usual  characteristic  of  :j-phase  motor  brush- 
gear. 

The  rating  of  oil  switches  was  referred  to  in  dealing  with 
the  switch-house  arrangements.  Is  it  too  much  to  ask  of 
Miakers  of  switchgear  that  they  will  rate  their  oil  switches, 
not  only  at  the  maximum  currents  which  these  switches  will 
safely  carry  continuously,  but  also  at  the  maximum  kilowatts 
at  which  they  will  safely  break  the  circuit  under  normal 
vojtage'?  They  would  probably  burn  up  a  few  switches  in 
obtaining  the  information,  but  they  would  then  be  in  a 
position  to  supply  apparatus  which  would  really  stand  up  to 
the  conditions  of  actual  service. 

A  fault  in  the  design  of  some  motors  which  have  end-shield 
bearings  is  that  the  oiling  ring  is  placed  in  a  position  where 
it  can  neither  be  .seen  nor  reached. 

Perhaps  the  most  important  point  in  connection  with  the 
design  of  motors  and  generators  is  that  of  the  safe  maximum 
working  temperature.  The  altitude  of  the  Witwatersrand 
is  about  G.OOU  ft.  (barometer  "24.5  in.)  above  sea-level,  and  as 
the  reiteration  of  that  fact  in  hundreds  of  inquiries  for  plant 
seemed  to  have  no  meaning  for  some  makers,  recent  specifica- 
tions have  had  to  call  for  a  maximum  temperature  under  test 
at  sea-level  which  would  give  a  safe  working  temperature  at 
the  mines. 

The  clause  provides  that  no  part  of  the  motor,  w'hen  work- 
ing continuously  at  full  load  at  sea-level,  shall  have  a  tem- 
perature rise  exceeding  30°  C,  with  the  surrounding  air  at  a 
temperature  of  25°  C.  This  corresponds  approximately  to  a 
temperature  rise  of  :i5''  C.  at  an  altitude  of  6,000  ft.,  with  a 
svuTounding  air  temperature  of  35°  C,  or  a  total  temperature 
of  70°  C.  (158°  F.).  which  is  quite  high  enough  for  any 
machine  to  work  at  continuously  if  a  long  life  is  to  be 
obtained. 

As  the  supplv  voltage  can,  and  frequently  does,  vary  be- 
tween limits  of  10  per  cent,  up  and  down  from  the  normal. 
the  lowest  supply  pressure  must  be  taken  for  the  pui-pose  of 
the  test. 

The  Engineering  Standards  Comujittee  recently  proposed 
that  "  a  machine  intended  to  operate  between  two  limits  of 
rated  pressure  shall  have  its  rated  cuirent  determined  at  the 
higher  pi-e.ssure."  Tliis  would  be  fatal  for  motors  intended 
for  the  Witwatersrand,  or  any  other  place  where  the  supply 
picssure  has  considerable  variations,  as  they  must  be  able  t<i 
work  continuou.sly  with  the  larger  current  which  is  entailed 
by  the  lower  voltage  limit. 

The  great  objection  which  most  makers  put  forward  to  a 
lower  temperature  limit  is  that  it  would  increase  the  cost  of 
the  motor,  or  it  would  mean  the  use  of  a  larger  frame,  or 
any  other  rea.snn  which  they  can  find  to  avoid  giving  the  pur- 
chaser what  the  latter  requires.  Unless  the  customer  insL«(s 
on  his  requirements  being  met.  the  creat  comoefition  between 
various  makers  will  probably  result  in  machines  being  sup- 
plied which  are  cut  finer  and  finer  every  time.  It  is,  of  course, 
always  assumed  that  the  purcha,«ej-  has  an  intelligent  know- 
ledge of  his  requirements,  and  that  they  are  always  reason- 
able. As  an  instance  of  the  extent  to  which  some  firm.i  will 
so  in  under-cuttinc,  fhe  representative  of  a  ver\-  well-known 
firm  once  remarked  to  the  author,  relative  to  the  sizes  of  thp 
motors  kept  in  st<ick  by  that  firm.  "  Output  plates  are  cheaii." 

Some  manufactu''ers  have  not  vet  learned  the  important 
lesson,   that  in  order  to  succeed    they    must  be  prepared   to 
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supply  what  the  customer  wants  and  in  the  manner  that  the 
cuetoiuer  wants  it,  and  not  try  to  prove  to  the  customer  that 
he  doea  not  want  what  he  waats,  but  what  the  manufacturers 
make,  .^s  a  matter  of  fact  few  manufacturers  make  any  real 
attempt  to  find  the  requirements  of  any  particular  market,  and 
a  6till  smaller  number  make  any  real  attempt  to  meet  such 
requirements.  Then  they  express  surprise  when  the  market 
leaves  them. 

{b)  Faults  in  manufacture. — For  faults  in  design  there  may 
be  the  slight  excuse  that  the  designer  is  limited  in  his  experi- 
ence of  the  particular  duty  that  will  be  required  of  the  plant 
which  he  is  designing.  For  faults  in  manufacture  there  can 
be  none.  What  then  can  be  said  of  the  under-mentioned  list, 
the  items  of  which  are  a  few  of  many  that  have  come  under 
the  personal  knowledge  of  the  author  during  the  last  four 
years,  and  all  of  which  occurred  in  the  woik  of  firms  of  world- 
wide  repute? 


Fig.  8. — Broken  Shaft  .\kd  Broken  Br.ike  Pin. 


In  one  case  the  .several  sections  of  a  cast-iron  bedplate  of 
an  electric  winder  would  not  fit  together,  even  by  persuasion, 
although  the  maker  seriously  stated  that  they  had  been  per- 
fectly fitted  in  his  shops.  Doubtless  the  higher  temperature 
and  relative  dryness  of  the  atmosphere  on  the  I-tand  had 
something  to  do  with  it. 

The  shaft  of  a  IOCI-h.i'.  motor,  driving  a  tube  mill,  broke  off 
just  outside  the  coupling.  The  method  of  manufacture  can 
only  be  guessed  at  from  the  right-hand  object  in  fig.  8.  The 
shaft  had  layers  just  like  an  onion,  and  these  layers  had 
apparently  been  wound  on  spirally  and  then  welded  together. 

A  steel  pin,  3  in.  diameter,  supplied  for  part  of  the  brake 
gear  of  an  electric  winder,  showed  one  or  two  surface  flaws 
when  inspected  on  delivery.  A  slight  blow  w-ith  a  hammer 
broke  the  pin  in  halves,  with  the  result  shown  in  the  left- 
hand  object  in  fig.  8.  It  proved  to  be  made  of  cast-steel 
instead  of  forged  ste<?l,  with  a  blowhole  covering  almost  the 
full  diameter.  When  it  is  remembered  that  men's  lives  would 
in  all  probability  have  been  lost  when  the  brakes  had  been 
applied  a  few  times,  some  idea  of  the  seriousness  of  the  case 
will  be  obtained. 

The  instance  of  the  y-phase  winding  motor  in  which  the 
dovetails  were  adjusted  from  outside  has  been  mentioned.  As 
no  spring  washers  were  supplied  an  attempt  was  made  to 
make  the  nuts  more  secure  by  using  them,  and,  for  this 
purpose,  the  nuts  were  removed  one  at  a  time.  On  talking  off 
one  of  the  nuts  the  bolt  end  came  away  with  it,  and  on 
examination  it  was  found  that  the  original  bolt  was  only 
projecting  through  the  stator  frame  for  a  depth  of  about  two 
threads.  .\  short  bolt  end  had  been  screwed  into  the  top  of 
the  nut  t<)  make  it  appear  sound  from  the  outride.  There 
could  be  no  mistake,  as  the  two  abutting  ends  did  not  in  any 
way  match. 

Trouble  had  been  experienced  with  the  stator  coils  of  some 
3-phase,  2.(XX)-volt  winding  motors,  and  the  external  taping  of 
some  of  the  end  loops  w-as  removed.  It  was  found  that  the 
slots  were  only  three-quarters  filled  with  wires,  the  rest  of 
the  space  l)eing  empty.  To  make  it  apjx'ar  that  everything 
was  all  right,  pieces  of  tape  had  been  carefully  screwed  up  and 
pushed  for  »  short  distance  into  the  sUits.  llu'-se  pieces  were 
gradually  tapered  off  where  they  followed  the  coil  out,  so  that 
the  external  wrapping  of  ta|W  gave  a  smooth  finish  right  up 
t«  the  core.  FiVery  otlu'r  motor  of  the  same  size  and  make 
was  then  examined  and  found  to  be  in  a  similir  condition.  It 
c<>.st  the  maker  a  considerable  sum  to  make  the  motors  even 
pa.'^a.bly  right. 

.Ml  stator  coils  for  '2,000-volt  motors  are  now  requires!  to  be 
either  semi-  or  completely-former  wound,  and  to  fill  the 
slots  completely. 

The  most  costly  trouble  to  either  of  the  mines  was  the  case 
of  tlie  breakdown  of  the  motors  of  two  large  Ward  Ijeonard 
winders,  which  failed  from  the  .-iamo  cause  within  a  few 
hours  ©f  each  other,  and  completely  shut  down  a  large  shaft 


for  four  or  five  days.  The  spaces  between  the  turns  of  the 
iuain-circuit  coils  on  the  auxdiaiy  field  poles  had  been  filled 
up  with  some  kind  of  pitch,  and  the  whole  was  taped  over. 
The  armatures  had  open  slots  without  wedges,  and  the  coils 
were  held  down  by  a  number  of  steel-wire  bands.  These 
bands  broke  away  on  two  of  the  motors,  some  of  the  coils 
came  out,  and  very  bad  breakdowiLs  resulted. 

When  the  top  halves  of  the  field  magnet-systems  were 
removed,  lumps  of  hard  pitch  were  noticed  on  the  faces  cf  the 
auxiliary  poles,  and  these  showed  heavy  scoring  marks  where 
they  had  rubbed  on  the  armature  bands.  An  examination  cf 
what  was  left  of  the  bands  showed  that  the  first  layer  had 
been  rubbed  right  through  in  some  places.  There  could  be 
no  doubt  that  the  pitch  inside  the  coDs  had  melted  and  njn 
down,  that  it  had  set  hard  during  the  night  and  that  when 
the  winders  were  started  up  in  the  morning  the  wearing  of 
the  bands  began.  A  further  examination  showed  the  original 
source  of  the  trouble.  The  external  connections  between  the 
auxihary  pole  coils  had  been  carefully  taped  up  by  the  maker 
before  the  motors  were  delivered.  They  were  found  to  have 
been  made  as  shown  at  the  top  of  fig.  9.  The  w-indings  con- 
sisted of  four  copper  tapes  in  parallel,  and  the  cross-connec- 
tions from  pole  to  pole  were  made  up  from  similar  tapes. 
Each  set  of  four  had  been  bunched  together,  one  set  was  laid 
on  the  other  with  a  copper  plate  at  the  top  and  bottom,  and 
four  ocuntersunk-heade<l  .screws.  }  in.  in  diameter,  were  used 


Fig.  9. — Connections  on  Winding  Motor. 


to  draw  the  parts  together  by  a  screwdriver.  The  surfaces 
of  the  tapes  had  been  left  dirty,  the  burrs  made  by  the  drill- 
ing had  not  been  removed,  and  a  number  of  the  screws  were 
found  melted  off.  .\s  the  current  was  frequently  as  high  as 
5,000  amperes,  this  is  not  to  be  w-ondered  at.  The  heat  at 
the  contacts  had  evidently  made  the  whole  coil  so  hot  that 
the  pitch  had  melted  out  and  the  breakdown  quickly  fol- 
lowed. The  remedy  was  a  simple  one.  The  faces  of  the 
individual  tapes  were  carefully  ck'ane<l  and  then  interlaced 
a.s  shown  at  the  bottom  of  fig.  9.  Hexagon-headed  bolts  an<l 
nuts  instead  of  screws  enabled  a  heavy  pressure  to  be  applied, 
and  the  joints  now  run  quite  cool. 

Many  other  instances  of  bad  work  could  be  cited,  but  the 
above  examples  are  characteristic  and  serve  to  show  what 
even  big  firms  will  sometimes  do  if  they  are  not  cartfull.T 
watched. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


Annual  Repokt. 

The  annual'  reixirt  of  the  Council,  to  be  presented  to  the 
general  meeting  of  the  Institution  on  May  'JTth,  h.is  been 
published  in  the  Journal,  and  states  that  at  May  1st  the  moin- 
bership  amounted  to  C,811  of  all  ranks,  a  decrease  of  '234 
during  the  year.  New  member.s  elected  numbered  171.  niainly 
students  and  graduates,  and  10  were  reiustat<xl;  51  died,  ri3 
resigned,  and  iJl  (including  129  students)  lapsed.  Sixty  candi- 
dates for  Associate  Membership  have  been  approved  subject 
to  their  passing  the  examination. 

Militarj-  distinctions  have  been  conferred  upon  Brigadier- 
General  A.  M.  Stuart,  C.B.,  K.E.,  Commander  E.  (J.  Robin- 
sou,  R.N.,  and  Second-Lieutenant  G.  W.  Williamson,  for 
their  services  during  the  war. 

Three  past-presidents  have  died  during  the  year,  namely  •. 
Prof.  W.  Grylls  Adams,  Mr.  H.  Kaye  Gray,  and  Sir  Joseph 
WiLson  Swaii.  Seven  members  have  died  on  active  service, 
namely  :  Sapper  J.  A.  Donald.  Henry  Labour.  Major  H.  H.  S. 
Marsh',  Sec. -Lieut.  J.  L.  Moffet.  Sap|>er  W.  W.  Pullen,  (.'ap- 
tain  Guy  L.  Sclater,  and  Siv. -Lieut.  Eric  W.  Wilson. 

Premiums  have  been  award»xl  as  follows  :— Mr.  C.  J.  Beaver. 
Ir.stitution  Premium;  Mr.  .1.  H.  Rider,  Ayrton  Premium:  Mr. 
If.  G,  Brown,  Fahie  Premium:  Mr.  E.  B.  \Ve<lmore.  John 
Hopkin.son  Premium;  Dr.  S.  P.  Smith  and  Mr.  R.  6.  H.  Bould- 
ing  Kelvin  Premium;  Mr.  C.  P.  Sparks.  Paris  Premium; 
Messrs.  W.  M.  Selvey  and  N.  Shuttleworth.  Extra  Premiums; 
and  Students'  Prem'i\mis  to  Messrs.  H.  Hobson,  A.  Arnold, 
and  H.  S.  Marquand.  Salomons  S<'liolarships  have  been 
awarded  to  Messrs.  L.  M.  Barl<iw  and  C.  D.  Farmer,  and  a 
David  Hughes  Scholarship  to  Mr.  P.  D.  Morgan. 

A  revision  of  the  Wiring  Rules  is  in  progress.  Over  2.5(l# 
copies  of  the  revised  Model  Conditions  for  Contracts  have  been 
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disposed  of.  The  Reseai'cli  Committee  has  made  further  pro- 
gress, and  interim  reports  have  been  published  in  the  Journal 
on  the  heating  of  bm'ied  cables  and  the  properties  of  insulating 
oils.  The  effective  steps  taken  by  the  Council  to  assist  the 
authorities  are  described,  and  it  is  stated  that  928  members 
are  seiTing  in  the  Navy  or  the  Army.  The  appointment  of  a 
committee  to  deal  with  the  expansion  of  British  trade  is 
explained,  in  a  passage  which  we  reproduce  in  our  leading 
columns. 

A  committee  appointed  to  consider  the  periods  of  repayment 
allowed  by  the  Local  Goverrmieiit  Board  for  loans  to  municipal 
authorities  has  recommended  periods  of  30  years  in  the  case 
of  underground  cables.  60  years  for  conduits,  15  years  for 
batteries,  and  30  years  for  reinforced  concrete,  and  the  Council 
will  make  representations  to  the  Boardon  these  lines. 

The  Committee  of  Management  of  the  Benevolent  Fund 
reixjrts  that  the  capital  account  of  the  fund  stood  at  .^£4,642 
at  the  end  of  1914.  In  response  to  a  special  appeal  by  the 
President,  f31S  has  since  been  raised. 

The  annual  accounts  show  an  excess  of  income  over  expendi- 
ture of  £lMi,  compared  with  ^2.833  in  1913.  Mortgages 
have  been  reduced  by  £710  and  now  stand  at  .-£34,232,  and  the 
balance  of  assets  over  liabilities  stands  at  ^^71,570,  compared 
with  £69.523  in  1913,  an  impixjvement  of  £2,047.  There  are 
now  11,085  volumes  in  the  Library;  there  were  1,585  readers 
during  the  year,  and  602  books  were  issued  from  the  lending 
library. 


NEW    PATENTS    APPLIED    FOR, 

(NOT     YET     PUBLISHED). 
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Practical  Aspects  of  Visibility. — In  opening  a  dis- 
cussion on  this  subject  at  a  recent  meeting  of  tha  Illuminating 
Engineering  Society,  Messes.  C.  C.  Patebson  and  B.  P. 
DtJDDiNG  oommnnicated  the  result  of  inquirieB  into  conditions 
which,  in  some  practical  cieea,  prevent  good  visibility.  The  more 
interesting  of  the  cases  considered  were  :  (1)  The  visibility  of 
distant  lights  at  night.  (2)  The  visibility  of  objects  illuminated 
by  the  beam  of  a  searchlight  or  motor  headlight.  (3)  The 
visibility  of  objects  in  close  proximity  to  bright  lights.  (4)  The 
relative  visibility  of  objects  by  direct  and  indirect  light.  The 
question  of  visibility  as  distinct  from  invisibility  is  frequently 
bound  up  with  the  behaviour  of  the  eye  on  the  "  threshold  of 
vision."  A  variety  of  unusual  factors  exert  their  intlience  under 
very  faint  illumination,  and,  in  such  cases  as  the  above,  they  are 
of  great  practical  importance. 

Siilors  and  railwaymen  are  concerned  with  the  visibility  at  night 
of  very  small  point  sources  of  light.  White  masthead  lights  carried 
by  steamers  are  supposed  to  be  visible  at  .J  miles,  and  the  red  and 
green  side  lights  have  to  be  visible  at  2  miles,  which  is  abjut  the 
limit  attainable  by  oil  burners  ;  electric  lighting  is  now  common 
even  on  tramp  steamers,  and  is  subject  to  no  such  limitation. 
Oj  an  ordinary  clear  dark  night,  r6  c.P.  is  visible  at  2  nauts,  atmo- 
spheric absorption  is  unimportant  and  the  inverse  square  law  holds  ^ 
good.  The  intrinsic  brilliancy  of  the  source  has  no  effect  on  its 
visibility.  It  is  only  the  total  flax  of  light  that  counts,  until 
the  source  becomes  so  large  or  near  that  it  subtends  more  than 
one  minute  of  arc  at  the  eye.  The  energy  received  per  second 
from  16  c.P.  at  two  miles  is  about  6  x  10~''  watt,  and  it  is  possible 
to  stimulate  vision  with  one-fourth  of  this  power  when  the  eyes 
are  dark  adapted. 

Iq  connection  with  motor  headlamps  and  searchlights,  if  an 
object  be  visible  at  a  certain  distance  under  one  iUumination,  more 
than  four  times  that  illumination  is  needed  to  make  it  visible  at 
twice  the  distance,  because  the  object  itself  then  appears  much 
smaller.  From  a  series  of  interesting  investigations,  Messrs. 
Paterson  and  D  adding  find  that  brightness  for  equal  visibility 
must  be  proportional  to  the  square  of  the  distance  from  the 
observer  bo  long  as  the  object  subtends  less  than  10'  arc  (1  ft.  at 
100  yards)  ;  but  for  objects  subtending  a  larger  angle,  the  law 
suddenly  changes  and  brightness  for  equal  visibility  is  simply 
proportional  to  distance.  This  result,  which  does  not  accord  with 
qsuelI  assumptions,  appears  to  be  well  established  by  the  authors' 
tests,  and  a  reasonable  theoretical  explanation  for  it  was  advanced 
by  Dr.  Chalmers  in  the  discussion.  Probably  for  long-distance 
searchlight  work  16  times  the  intensity  is  required  to  render 
obj  ects  visible  at  twice  the  distance. 

It  is  interesting  to  note  that  under  very  severe  conditions  of 
"glare" — looking  from  a  distance  of  6  ft.  at  a  point  only  8  in. 
from  a  bare  20-c.P.  lamp — no  appreciable  effect  whatever  was  pro- 
duced on  ability  to  discriminate  detail,  so  long  as  the  equivalent 
surface  brightness  of  the  object  was  not  less  than  1  ft.-candle. 
These  results  do  not  affect  the  undesirabUity  of  glaring  lights 
from  other  points  of  view,  but  indicate  that  glare  has 
little  effect  on  visibility  of  detail  under  ordinary  conditions  of 
lighting. 

In  conclusion,  the  authors  pointed  out  that  discrimination  of 
detail  on  textile  and  other  materials  of  uniform  colour 
depends  entirely  on  shadow,  or  the  direction  of  incident  light, 
80  that  indirect  lighting  is  praoticsilly  worthless  in  this 
respect.  For  discrimination  of  detail,  and  to  avoid  a  mono- 
tonous effect,  indirect  lighting  needs  "helping  out"  by  direct 
lighting. 


Compiled  expressly  for  this  journal  by  Messrs.  \V.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  265,  High  Holborn,  London,  W.C.,  and  at 
Liverpool   and    Bradford. 


6,580.    "  Incandescent,  .^tectric-lamp   luminous  and  non-luminous  resistances." 
J.  J.  Russell  &  F.  L.  Harrison.    May  3rd. 
6,586.    "  Thermic    telephones   and    like   instruments."    R.    Aernout,   Barvon 

VAN      iLvNDEN.      &     NAAMLOOZE      VENNOOTSCHAP    OE     NEDERLANDSCHE     THERMO-TELB- 

PHOON    M.iATSCHAPPlj.     May   3rd. 

6.592.  "  Lamps."  British  Thomson-Houston  Co.,  Ltd.  May  3rd. 
(General    Electric    Co.,    United    States.) 

6.593.  "  Sparliing  plugs."  M.  PoGNON.  May  3rd.  (Convention  date,  May 
2Sth,   1914,   l-rance.)     (Complete.) 

6.618.  "  Electric  motors  or  dynamos."  W.  H.  ScolT.  May  3rd.  (Divided 
application    on   16,093/14.    July   6th.) 

6.619.  *'  Brush-gear  for  electric  motors  or  d>namos."  W.  H.  ScoTT.  May 
3rd.     (Divided   application  on    16,093/14.     July  6th.) 

6,635.     "  Carbon-holder   for    electric    arc    lamps."     L,    Greenrovd.     May    4th. 
6,642.    "  Combined    electric    switches    and    connecting    plugs."    R.     Moore. 
May   4th. 
6,665.     "  Means   for   regulating   electric  circuits."    H.    Leitner.     May    4th. 

6,674.  "  Leakage-protection  device  for  electric  cables."  C.  J.  Beaver  & 
E.  A.   Clakemont.     May  4lh. 

6,685.  "  Coin-operated  electric  supply  apparatus."  P.  Wessel.  May  4th. 
(Convention    date,    May   4th,    1914,    Norway.)     (Complete.) 

6,708.     "  Sparking    plugs."    J.  A.    Kennedy-McGrEGOR.     May  5th. 

6,715.  "  Electrical  generators  for  lighting  mechanically-propelled  vehicles." 
H.  C.  H.  S.MVTH.     May  5lh.     (Divided  application  on  22,062/14,   November  5th.) 

6,723.  "  Equalizing  field  windings  for  multipolar  dynamo-electric  machines." 
E.  Rosenberg.    May  5lh. 

6,731.  "  Windings  for  electrical  apparatus."  British  Thomson-Houston 
Co.,    Ltd.     May  5th.     (General    Electric  Co.,  United  States.) 

6,738.  "  Electrically-actuated  tools."  W.  J.  Mellersh-Jackson.  May  5th. 
(Commonwealth  Elec'tric  Tool  Co.,  United  States.)  (Divided  application  on 
21,145.?14,    October   17th.)     (Complete.) 

6,753.     "  Microphones    for   wireless  telephony."     G.    A.    NussBAUM.     May   6th. 

6,805.  *'  Apparatus  for  the  electric  transmission  of  the  energy  of  a  heat 
motoo-  to  the  driving  wheels  of  a  vehicle  or  the  like."  P.  BiLES.  May  6th. 
(Divided    application    on    10,275/14,    .'\pril    25th.)     (Complete.) 

6,807.  "  Steroscopic  X-Ray  apparatus."  British  Thomson-Houston  Co., 
Ltd.     May    6th.     (General    Electric  Co.,   United   States.) 

6,813.  "  Means  for  amplifying  the  effects  of  small  vibrations,  for  telegraphic 
and  other  purposes."  A.  O'rlins  &  Orling's  Telegraph  Instruments  Syndi- 
cate,  Ltd.     May  6th. 

6,818.  "  Automatic  switches  of  electric  train-lighting  systems."  W.  King. 
May  6th. 

6,846.  "  Switches  for  electric  lamps  and  the  like."  J.  B.  Portwav,  Jun. 
May   7th. 

6^848.    "  Electric  diving-torpedo    and  life-raft."    R.    P.  Williams.     May  7th. 

6,859.     "  Electrical     surveying-instruments."    A.    W.    SHARMA.V.     May    7th. 

6,887.  "  Moulds  tor  clectrotyping."  C.  E.  S.  Bell  &  L.  G.  Scott.  May 
7th. 

6,895.  "  Starting  switches  for  electric  motors."  A.  H.  Curtis,  A.  H. 
Mackley.  &    Igranic  Electric  Co.,  Ltd.     May  8th. 

6,S9S.  "  Electrical  connectors."  A.  P.  Lundberg.  G.  C.  Lundberc  S:  P.  .A. 
Lundberg,  &  G.   Pego.    May  8th. 

6,930.  "  Electrical  measuring-instruments."  A.  Phillip  &  L.  J.  Steele. 
Mav   8th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool   and  Bradford;   price,  post  free,  9d.   (in  stamps). 
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17,899.     Electric    Switchgear.    J.    A.    Hirst    &    P.   S.    Brook.    August   6th. 
(March  6th,   19U.) 


XOX4. 

9,123.  Joints  for  Metallic  Conduits  for  Electric  Cables.  Simplex  Con- 
duits,   Ltd.,    &    L.    M.   Waterhouse.     April    11th, 

9,554.     Electric  Cables.      C.   J.  Beaver  &  E.  A.  Claremont.     April  17th. 

9,582.     Electric  Railway  Systems.     K.   E.    Stuart.     April    17th. 

9,637.  Telephone  Trans.mitters.  E/  C.  R.  Marks.  April  18th.  (Electrical 
Experiment  Co.) 

9,768.     Electric  Pocket  Lamps.     A.  Veron.     April  20th.     (.■\pril  19th,  1913.) 

9,832.    Electric  Clocks.    F.   F.  Reid.    April  21st. 

9,856  Retlks  Circuits  of  Electric  Railways,  Tramways,  and  the  like. 
British   Thomson-Houston   Co.   &   F.   \V.  Carter.     .April  21st. 

10,050.  Commutators  for  Dynamo-electric  Machines.  W.  S.  Pvrah.  .April 
23rd. 

10,440.    Electric   Cables.    R.  R.  Stell.    April   28th. 

10.532.    Alternating  Current  Track  Signalling.     B.  H.  Peter.    .-Vpril  2Sth. 

12.232.  Telephone  Call  Recorders.  D.  J.  McGauran.  May  18th.  (Julv 
22nd.   1913.) 

12,573-  Governing  Mechanism  fob  Water-gas  Plant  and  the  like.  British 
Thomson-Houston    Co.     May   28ih.     (General    Electric   Co.) 

14.060.    Portable   Electric  Battery   Lamps.    M.    H.    Goldstone.    June  llih. 

17,052.  ME.INS  for  Supporting  Electric  La.mps.  M.  J.  D.  Carter,  G. 
Maurice,   &  M.  J.    Railing.     July  18th. 

24,604.  \'ariable  Speed  Dynamo-electric  Machines.  A.  H.  Mid^Iev  &  C. 
A.  Vandervell.     December  24th. 


19XS. 

676.  Electric  Arc  Lamps  for  Kinkmitocraphic  Projections.  .\.  Zanotta. 
January  15th. 

1,672.  Electrolytic  Apparatus  for  the  Production  of  Liquor  for  Bleach- 
ING  AND   OTHEK   PURPOSES.    A.    HoIUdav  &  G.    E.  Ward.    Febru.iry  2nd. 
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The  report  of  Lieut.-Colonel  Druitt  on  the  collision  on  the 
Lancashire  and  Yorkshire  Railway  at  Smithy  Bridge 
on  March  18  th  shows  that,  whilst  the  accident  was 
generally  similar  to  that  at  Ilford  on  January  Ist,  it  yet  had 
some  features  in  which  it  differed  from  the  earher 
occurrence.  The  collision  was,  fortunately,  not  attended 
by  so  great  a  loss  of  life  as  that  at  Ilford,  but  one  of  those 
killed  was  the  driver  of  the  express,  who  seems  to  have  been 
responsible  for  the  disaster. 

The  collision  took  place  during  a  snowstorm,  as  to  the 
intensity  of  which,  and  the  necessity  for  change  of  pro- 
cedure in  signalling  operations,  there  seems  at  the  time  to 
have  been  some  diversity  of  opinion  amongst  those  engaged 
in  working  the  traffic.  The  evidence  given  at  the  inquiry 
covers  the  working  over  four  block  sections  and  some  of 
the  operations  at  another,  and  clearly  brings  out  several 
interesting  points — not  necessarily  for  the  first  time. 

The  train  which  was  run  into  was  an  empty  stock  train, 
which  had  been  standing  at  Smithy  Bridge  East  box 
for  over  twenty  minutes  at  the  time  of  the  collision.  The 
fireman  had  complied  with  the  regulation  which  required 
him  to  proceed  to  the  signal  box.  The  driver  and  fireman 
of  this  train  both  said  they  had  difficulty  in  seeing  the 
signals  when  approaching  the  point  at  which  the  train 
ultimately  stopped.  The  light  of  one  signal  could  not  be 
seen  on  account  of  the  spectacle  being  blocked  with  snow, 
and  that  signal  was  treated  as  at  danger.  Much  of  the 
difficulty  in  seeing  the  signals  was  due  to  the  engine  cab 
windows  being  covered  with  snow,  which  necessitated  look- 
ing outside  the  cab  to  see  the  signals. 

The  first  evidence  with  regard  to  the  express,  in  the  order 
of  the  progress  of  the  train,  is  that  of  the  guard  in  charge, 
who  stated  that  he  noticed  the  outer  distant  signal  for 
Summit  West  was  off  when  he  passed  it.  The  signalman  at 
Summit  West  box  said  there  was  some  delay  in  acceptiug  the 
train  by  Littleborough  Station,  and  that  the  express  passed 
his  box  before  he  could  remove  his  hand  from  the  lever 
operating  the  outer  distant  signal.  He  was  of  the  opinion 
from  the  speed  at  which  the  train  was  travelling  that  it 
would  have  passed  all  his  signals  at  danger,  had  he  not 
lowered  them  immediately  before  the  train  passed  them. 
This  signalman  also  stated  that  the  windows  of  his  box  on 
the  side  from  which  the  train  was  approaching  were  covered 
with  snow.  The  outer  distant,  however,  is  some  distance 
inside  the  tunnel  and  not,  therefore,  affected  by  the  snow. 

The  fireman  of  the  express  stated  that  he  saw  the  home 
signal  for  this  box,  and  that  it  was  off. 

The  signalman  at  Littleborough  Station  stated  that  the 
express  passed  through  the  section  controlled  by  this  box 
with  the  signals  all  off,  but  that  he  noticed  that  the  dis- 
tant signals  for  the  box  in  advance  (Littleborough  West) 
were  at  danger,  and  he  was  so  impressed  by  the  speed  of  the 
train  that  he  called  the  attention  of  the  signalman  in  advance, 
and  told  him  he  thought  the  express  was  going  to  run  past 
the  letter's  stop  signals. 
[74«]  w 
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The  fireman  of  the  express  stated  that  he  advised  the 
driver  that  the  Littleborough  Station  distant  was  off,  and 
the  driver  answered  :   "  Right." 

The  express  did  pass  the  stop  signals  at  danger  at  Little- 
borough  West,  and  continued  into  the  next  section.  The 
signalman  at  that  box  had  a  special  lever  for  placing  a 
detonator  on  the  line  run  over  by  the  express,  but  did  not 
use  it.  He  admitted  that  it  "  would  have  been  better  "  if 
he  had  placed  the  detonator  on  the  line  when  the  section 
ahead  was  blocked,  and  if  he  had  used  "  fog  block,"  it  would 
have  added  to  the  safety  of  the  working. 

The  next  direct  evidence  is  again  that  of  the  fireman,  who 
said  :  "  I  .  .  .  .  had  just  finished  firing  when  my  mate  shut 
the  regulator  and  applied  the  brake,  but  did  not  say  any- 
thing to  me."  "  My  driver  appeared  to  be  all  right  and  had 
not  shown  any  signs  of  illness.  I  think  he  was  looking  out 
over  the  side  of  the  cab  before  the  collision  occurred.  .  .  . 
The  windows  of  the  cab  were  snowed  over,  and  when  I 
observed  the  signals  I  was  looking  outside  the  cab." 

Here  we  have  a  number  of  conditions  contributing  to  the 
accident,  and  some  of  them  in  more  ways  than  one.  A 
snowstorm  of  some  magnitude  blocks  the  line  with  traffic 
between  certain  places.  A  train  is  held  up  at  a  place  already 
80  choked  with  traffic  that  it  is  impossible  to  get  the  train 
off  the  main  line.  Some  of  the  signalmen  fail  to  realise  all 
the  conditions,  and  do  not  bring  into  operation  the  modi- 
fications of  block  working  which  are  intended  to  meet  the 
conditions  set  up  by  the  snowstorm,  and  one  of  them  fails, 
although  specially  warned,  to  actuate  emergency  mechanism, 
provided  to  deal  with  overrunning.  The  driver  of  the  train 
following  that  which  has  been  brought  to  a  stand  overruns 
all  the  signals  in  one  section  and  the  non-stop  signals 
of  the  section  occupied  by  the  standing  train,  with  the 
known  results. 

Three  points  seem  to  stand  out  clearly  from  this  short 
recital  of  the  circumstances  in  the  order  of  their  occurrence. 
The  first  is  that  the  value  of  any  apparatus  provided  for 
manual  operation  in  cases  of  emergency  depends  entirely 
upon  the  readiness  with  which  the  circumstances  are  grasped 
by  the  operator.  The  second  is  that  it  seems  undesirable 
to  leave  the  initiative  for  bringing  modifications  of  opera- 
tion into  use  in  the  hands  of  those  whose  instructions  for 
the  purpose  are  dependent  upon  their  local  conditions.  The 
third  is  the  necessity  for  further  information  being  afforded 
to  the  driver  under  such  conditions  as  obtained  in  this  case. 

The  first  point  relates  to  the  emergency  detonator  placer 
at  Littleborough  West,  which  is  said  to  be  one  of  a  large 
number  installed.  In  this  case  infrequency  of  use  had 
apparently  a  good  deal  to  do  with  the  failure  to  operate  it 
when  such  operation  would  have  been  of  peculiar  value. 
The  second  point  refers  to  the  conditions  under  which  signal- 
men are  to  commence  fog-block  working  and  to  call  out  fog- 
signalmen.  Fog  signalmen  are  called  out  when  the  signal- 
man cannot  see,  or  has  difficulty  in  seeing,  some 
designated  "  objfct "  in  his  neighbourhood  from  his  box. 
The  degree  of  clearness  with  which  the  signalman  can 
see  his  "object,"  and  upon  which  he  must  decide  upon 
the  need  for  fog-signalmen,  is  obviously  a  matter  personal 
to  individual  signalmen,  and  is.  governed,  moreover,  by  local 
conditions.  But  this  measure  of  visibility  tells  the 
signalman  nothing  with  regard  to  the  effects  of  the  storm 
on  the  driver  of  an  approaching  train,  such  as  the  covering 
of  the  engine-cab  windows,  as  in  this  case,  nor  does  it  tell 
him  anything  with  regard  to  the  obscuring  of  the  lights 
of  signals  on  the  indicating  side  of  those  signals  which  lie  in 
the  direction  from  which  trains  approach  his  box.  After  all, 
it  is  the  effects  in  so  far  as  they  relate  to  the  driver  that 
count. 

On  the  third  point  it  seems  hardly  necessary  to  enlarge. 
There  are  few  who  at  this  date  will  not  concede  that  the 
driver's  duties  are  of  too  onerous  a  character  under  such 
conditions,  without  means  of  ascertaining  the  positions  of 
signals  in  addition  to  that  of  direct  vision.  The  evidence 
of  the  driver  and  fireman  of  the  stock  train  and  that  of  the 
fireman  of  the  express  shows  clearly  the  difficulties  experi- 
enced in  sighting  the  signals.  The  evidence  goes  to  show 
that  the   express  driver's  condition   was  normal.      What 


caused  him  to  pay  no  observance  to  the  signals  exhibited  in 
the  comparatively  short  run  necessary  to  bring  about  the 
collision  will  never  be  known,  but  the  lesson — one  of  many 
of  the  same  class — is  clear. 

Colonel  Druitt  concludes  the  report  in  much  the  same 
terms  as  Colonel  von  Donop  concluded  the  report  on  the 
Hford  collision.  Both  would  seem  to  be  content  with  "  an 
unmistakable  warning  as  to  the  position  of  the  distant 
signal."  Both  refer  to  other  railway  companies  (not  by 
name)  which  have  already  made  trials  of  devices  designed 
for  this  purpose,  and  the  further  remarks  are  only  diversified 
because  the  L.  and  Y.  Co.  have  made  experiments  with 
"  more  than  one  kind  for  warning  drivers  when  passing  dis- 
tant signals,"  and  the  Great  Eastern  have  not.  One  is  led 
to  infer  from  the  almost  identical  phrasing  of  the  conclud- 
ing paragraphs  of  the  two  reports  that  the  Inspectors  have 
come  to  an  agreement  with  regard  to  the  requirements.  But 
surely  the  paragraphs  quoted  do  not  represent  all  that  the 
Inspectors  consider  necessary  ? 


"Lest  we 
Forget." 


The  frightful  disaster  which  took  place 
near  Carlisle  on  Saturday  last,  far 
surpassing  in  magnitude  and  horror  any 
railway  accident  previously  recorded  in  Europe  or  America, 
has  sent  a  thrill  of  grief  and  dismay  throughout  the  nation. 
The  saddest  feature  of  the  accident  is  the  fact  that  not  only 
its  appalling  accompaniments,  but  also  its  very  occurrence 
might  have  been  prevented.  The  use  of  electric  signals 
giving  warning  to  the  driver  of  the  troop  train  of  the 
presence  of  the  local  train  on  the  up  line  would  have 
enabled  him  to  stop  in  time,  and  as  our  pages  have  fully 
shown,  the  only  question  is  not  whether  there  is  a  practical 
system  of  track- circuiting  available,  but  which  of  the  various 
systems  extant  is  the  best.  As  for  the  burning  of  the 
trains,  there  is  only  too  much  reason  to  believe  that  it  was 
due  to  the  use  of  gas  on  two  at  least  of  the  three  trains  that 
were  involved.  We  almost  despair  of  arousing  the  British 
public  to  the  realisation  of  the  dangers  of  this  practice. 
We  have  constantly  dwelt  upon  the  terrible  risk  incurred 
by  it,  though  abused  by  the  organs  of  the  gas  industry  and 
mocked  at  by  our  electrical  contemporaries,  and  we  have  urged 
that  the  bitter  lessons  taught  us  from  time  to  time  should 
not  be  forgotten,  but  should  be  taken  to  heart  and  acted 
upon.  Unfortunately  the  public  has  a  short  memory,  and 
after  a  few  days'  agitation  takes  up  some  other  sensation. 
We  fear  that  the  war  news  will  occupy  its  mind  to  the 
exclusion  of  all  else,  and  that  the  railway  authorities  will  be 
permitted  as  usual  to  ignore  the  teachings  of  the  past. 


The  Melbourne  City  Council  recently 

Arbitration  in    discussed    a    motion    in    which    it    was 

Municipal       suggested    that    the    arbitration    clauses 

.     i-!'"!.^'      contained  in' the   conditions   of   contract 
Architect  v.      .  ,  ,       ,      _       ,  _r-        •       t      • 

Engineer.        framed  by  the  Koyal  Victorian  Institute 

of  Architects  should  be  inserted  in  all 
contracts  to  be  entered  into  by  the  Council  to  which  such 
clauses  would  apply.  The  notice  of  motion  rightly  brought 
a  communication  from  the  Victorian  Institute  of  Engineers 
pointing  out  several  important  things.  First,  it  was  asserted 
that  by  far  the  greater  proportion  of  the  Council's  contracts 
related  to  matters  of  civil,  mechanical,  and  electrical 
engineering.  Next,  that  a  large  proportion  of  the  items 
of  building  contracts  also  related  to  engineering  issues  in 
respect  of  steel  and  reinforced  concrete  construction. 
Lastly,  and  by  no  means  least  important,  it  was  remarked 
that  the  conditions  of  contract  of  the  Royal  Victorian 
Institute  of  Architects  required  that  arbitrators  should 
be  members  of  that  Institute.  The  engineering  pro- 
fession not  unnaturally  protested  against  any  attempt 
to  prevent  its  members  from  acting  in  a  capacity  in  which 
it  had  previously  been  recognised  that  they  were  fully  entitled 
to  act.      Objection  was  with  equal  justice  raised  on  the 
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ground  that  the  motion,  if  passed,  would  make  no  pro- 
vision whatever  for  arbitration  in  respect  of  a  large  class  of 
work  concerning  which  engineers  alone  were  competent  to 
act.  In  the  course  of  the  City  Council  discussion  it  tran- 
spired that  the  Master  Builders'  Association  had  resolved 
not  to  tender  for  any  of  the  Council's  contracts  unless  there 
was  an  independent  arbitrator  to  appeal  to,  and  the  sugges- 
tion referred  to  in  the  motion  was  based  on  the  belief  that 
members  of  the  Institute  of  Architects  had  had  the  largest 
experience  of  arbitration  matters.  That  an  independent 
arbitrator  should  be  appointed  is  altogether  the  correct 
thing — we  have  advocated  it  in  season  and  out  of  season  for 
many  yeirs — but  to  imagine  that  because  an  architect  is  a 
member  of  a  certain  Institute  he  is  therefore  fully  qualified 
to  arbitrate  upon  more  or  less  extensive  engineering  opera- 
tions is,  from  the  engineering  point  of  view  at  any  rate, 
little  short  of  ludicrous.  We  should  more  readily  regard 
a  highly  qualified  professional  engineer  as  being  by  training 
and  experience  fitted  to  arbitrate  in  regard  to  the  contracts 
concerning  which  the  architect  had  been  acting.  However, 
the  original  proposal  appears  to  have  been  brought  forward 
with  the  most  innocent  of  motives,  under  pressure  of  the 
Builders'  Association,  as  competitive  tenders  could  not  be 
obtained  without  independent  arbitration  being  secured,  and 
the  points  advanced  by  the  Victorian  Institute  of  Engineers 
had  seemingly  not  been  foreseen.  The  upshot  of  the 
matter  was  the  withdrawal  of  the  original  motion  and  the 
substitution  of  an  amendment  which  would  avoid  the  prin- 
ciple proposed  being  applied  to  every  department  dealing 
with  contracts.  The  amendment  which  was  agreed  to  con- 
tented itself  with  requesting  the  Legislative  Committee  of 
the  Council  to  revise  the  conditions  of  contract,  with  the 
special  object  of  providing  for  an  arbitration  clause. 
There  the  matter  ends  for  the  present,  but  the  incident 
sh  o  ws  how  necessary  it  is  for  engineering  organisations  to 
be  on  the  alert,  watching  for  opportunities  to  safeguard 
the  interests  of  their  members,  and  how  timely  interventions 
to  that  end  may  be  successful  in  preventing  undigested  and 
misunderstood  propositions  from  being  adopted  which,  if 
permitted  to  pass,  could  only  lead  to  a  state  of  things  most 
unsatisfactory  for  engineering  contractors,  and  derogatory 
to  the  best  interests  of  professional  engineers. 


supplies.  Many  people,  indeed,  think  it  possible  that  the 
whole  of  the  available  material  may  be  swept  up  by  con- 
sumers before  long,  and  if  this  should  be  the  case,  an  advance 
in  prices  would  be  inevitable. 


Lead. 


There  have  been  heavy  arrivals  of  lead 
during  recent  weeks,  the  total  imports 
during  April  being  23,400  tons,  making  a  total  of  about 
« 1,000  tons  compared  with  about  77,000  tons  last  year. 
There  has  been  a  large  increase  from  Spain,  nearly  5,000 
tons;  while  the  United  States  is  9,600  tons  up,  but  the 
imports  from  Australia  show  a  decrease  of  about  6,000  tons, 
and  those  from  other  countries  of  about  4,000  tons.  Con- 
sumers in  England,  at  all  events,  do  not  care  much  about 
American  lead,  and  there  have  been  a  considerable  number 
of  complaints  regarding  some  of  the  metal  which  has  been 
delivered  on  the  London  market.  It  is  generally  com- 
plained that  the  metal  does  not  roll  well,  and  is  not 
sufficiently  pure  to  please  the  corroders,  hence  the  general 
dissatisfaction  which  has  been  voiced  in  connection  with 
deliveries  of  lead  designed,  for  use  in  these  particular 
directions.  This  has  accounted  for  an  increased  demand 
for  Spanish  and  Australian  brands,  and  as  much  as  lOs.  a 
ton  premium  has  been  paid  for  some  of  these  during  the 
past  week  or  so. 

There  has  been  a  moderate  inquiry  experienced  in  all 
directions,  but  the  general  consuming  trade  is  admittedly 
rather  quiet.  There  is  still  considerable  faith  felt  in  the 
development  of  large  demands  for  the  Allies,  but,  so  far, 
they  have  not  reached  an  important  level  just  lately,  though 
it  is  thought  the  indications  point  to  an  improvement  before 
long.  America  has  rather  been  holding  back  from  the 
market  lately,  in  consequence,  no  doubt,  of  the  fall  in  prices 
which  has  been  sustained,  but  an  advance  in  London  would, 
no  doubt,  induce  sellers  to  come  forward  with  much  more 
freedom. 

There  will  probably  be  no  material  increase  in  the  world's 
production  of  lead  in  the  near  future,  and  if  this  proves  to 
be  the  cise,  demands  may  be  fully  able  to  take  care  of  the 


"When  in 
Rome  — ." 


We  suppose  there  are  few  words  of 
foreign  trade  counsel  that  have  been;  so 
frequently  reiterated  in  the  ears  of  the 
British  manufacturer  as  those  which  urge  the  necessity  for 
studying  the  peculiar  characteristics  of  markets  in  which 
our  foreign  competitors  have  been  successful,  and  we  have 
not.  Sometimes  it  has  seemed  to  be  little  short  of  a  heinous 
offence  to  dare  to  say  such  things.  Yet  that  such  advice 
has  not  been  proffered  without  abundant  justification  is  being 
proved  in  many  directions  in  these  days  of  war.  It  is  true 
that  most  of  our  engineering  factories  are  engaged  to  the 
extent  of  a  considerable  percentage  of  their  productive 
capacity  upon  war  requirements,  but  it  is  equally  true, 
as  the  Chancellor  of  the  Exchequer  has  so  recently  told 
us,  that  it  is  of  vital  financial  importance  to  the  nation  that 
we  maintain  our  exporting  activities.  The  great  volume  of 
our  trade  must  be  kept  flowing  as  far  as  labour  and  trans- 
port and  shipping  facilities  will  permit.  The  amount  of 
business  actually  available  is  large,  and  it  is  to  be  hoped 
that  we  shall  be  able  to  cope  with  it  notwithstanding 
the  increasing  calls  for  recruits  for  the  fighting  line.  But 
the  fact  that  there  is  business  doing  does  not  allow  ns  to 
shut  our  eyes  to  the  need  for  preparations  for  the  future. 
We  have  said  so  much  on  this  matter  that  we  hardly  like 
to  touch  it  again  so  soon,  but  it  is  imperative  that  we  should 
give  heed  to  these  oft-repeated  words  of  counsel,  which 
are  now  being  used  by  those  who  are  anxious  to  do 
business  with  us.  We  have  secured  for  ourselves  an 
unenviable  reputation  in  too  many  countries  for  assuming 
a  high  and  mighty  independent  attitude  toward  those 
with  whom  we  affect  to  desire  to  open  bu>iness  connections. 
We  are  prepared  to  offer  for  sale  the  things  that  we  make  bnt 
are  charged  with  being  too  ready  to  turn  down  recjuests  for 
articles  that  are  out  of  our  usual  run  of  manufactures — things 
that  in  many  cases  might  well  be  made  in  British  factories. 
^Ve  believe  that  that  habit  is  changing,  and  that  it  will 
have  to  undergo  further  development  in  the  coming  days. 
But  for  some  markets,  perhaps,  that  "  take  it  or  leave  it 
attitude  "  has  not  been  so  serious  an  obstacle  to  our  success 
as  our  failure  to  understand  the  people  with  whom  we 
desire  to  trade,  and  their  systems  of  doing  business. 

In  Russia,  we  read,  British  trading  authorities  have 
been  dwelling  upon  the  necessity  for  our  traders  adapting 
themselves  to  the  system  of  credit  that  obtains  there.  This 
is,  of  course,  not  a  new  point,  but  it  is  one  of  prime 
importance. 

One  of  these  authorities  says  that  English  people  have 
not  hesitated  to  confess  their  ignorance  of  the  Russian  sys- 
tem, and  to  admit  that  in  that  ignorance  lay  the  reason  of 
their  inability  to  comply  with  many  of  the  requirements  of 
Russian  commercial  men.  Long  credit  and  easy  credit  are 
stated  to  hi  essential,  and  German  firms  have  not«d  that 
circumstance,  and  by  meeting  the  position  strengthened 
their  hold.  "  The  Teutons  had  a  whole  army  of  commis 
voyageurs  who  captured  hosts  of  clients  by  studying  the 
customs  of  Russian  traders  and  conforming  with  the  credit 
system."  M.  Timiriaz^'ff,  whose  name  is  quite  familiar 
to  our  trade  readers,  says  (Fiiiaririal  Ti-me-t)  :  "  I  am  cer- 
tainly not  one  who  states  that  all  is  good  in  our  Russian 
methods,  but  still  I  must  say  that  the  most  dangerous 
competitors  of  Great  Britain,  the  Germans,  always  under- 
stood how  to  adapt  themselves  to  existing  conditions,  and  as  a 
consequence  they  got  together  an  important  trade."  We 
have  frequently  shown  how  German  firms  have  practically 
flooded  with  commercial  travellers,  efficiently  tniined  and 
capable  men,  markets  which  we  have  left  to  the  care  of  a 
handful  of  men.  It  is  easy  to  see  that  our  rivals  have  been 
better  able  to  meet  the  requirements  of  markets  when  their 
numerous  representatives  have  so  thoroughly  studied  the 
people,  their  systems  and  their  general  conditions.  The 
warning  may  be  familiar,  but  it  is  none  the  less  Decessary 
and  none  the  less  timely  on  that  aooonnt. 
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SOME     NOTES     ON     SHUNT     REGULATING 
RESISTANCES. 


Bv    THOMAS   CARTER. 


(Can/inued  from  page  717.) 

II.  Regulators  with  Protective  Resistances. — These  are 
used  probably  less  frequently  than  potentiometer  regulators, 
but  they  are  equally  interesting  from  a  theoretical  point  of 
view,  and  are  capable  of  a  similar  general  treatment  in 
terms  of  e/.<  and  multiples  of  s. 

The  standard  connections  of  a  regulator  of  this  type  are 
ahown  in  fig.  3. 
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The  exerting  voltage,  k,  has  across  it  the  field  winding, 
■whose  resistance  is  s,  ia  series  with  a  loop  consisting  of  the 
protective  resistance,  m  s,  in  parallel  with  x,  which  is  part 
of  the  regulator,  us. 

The  total  resistance  between  terminals  is — 
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ms 

q  «) 


ni  sgns 
+  qns 

(m  +   I 


of 


=  s  .  qtijim  +  qii)  .  (m  +   I    +  mjq  n). 
The  total  current  in  the  circuit,  which  is  the  current  in  •>, 
•i.e.,  the  field  current,  is — 

e/.s  .  (w  +  qti)lqn  .  l/(w  +  1  +  mjq  n). 
The  current  in  x  is  ?n  sl(m  s  +  x)  =  ml{m  +  q  n) 
•the  total  current,  and  the  current  in  m  s  is  x'{m  s  + 
■=  q  nj  (m  +  '/  «)  of  the  total,  so  that — 

E  ?«  1  .     ,,  ,    . 

- —  .  - — ■  . -. —    18  the  current  in  x, 

s        q  n        jw  +  1  +  m\q  n 

E  1 

and  —  .  — r —   is  the  current  in  w  «. 

s  w   +   1   +  mlq  11 

A  tabular  statement  can  now  be  made  as  follows,  showing 
the  varying  values  of  the  currents  in  the  three  parts  of  the 
circuit,  with  m  and  n  as  yet  indeterminate,  for  values  of  x 
from  zero  to  w  s,  i.e.,  for  values  of  q  from  zero  to  unity. 


This  can  be  transformed  into — 

{ m  -  (/*  -  1) }  { n  -  (^  -  1) }  =  (;;  -  1)-, 
which  is  a  rectangular  hyperbola,  with  asymptotes  in  =p  —  l 
and  71  ■=  p  —  1. 

Just  as  the  value  of  n  was  the  starting  point  for  the 
potentiometer  regulator  curves,  so  the  value  of  /'  is  the 
starting  point  for  the  curves  for  regulators  with  protective 
resistances  ;  and  a  set  of  curves  for  various  values  of  p, 
with  possibly  one  or  two  different  pairs  of  connected 
values  of  m  and  n  for  the  same  value  of  p,  if  found  useful, 
may  be  drawn.     Fig.  4  shows  the  curve  connecting  m  and  n 


\ 


?= 


Fio.  i. 

for  the  value  p  =  2.  The  whole  curve  is  drawn,  including 
negative  values,  which  are  not  usable  for  the  present  pur- 
pose, but  are  given  to  show  the  full  shape  of  the  curve. 
The  asymptotes  are  m  =  1  and  n  =  1,  and  the  only  part 
of  the  curvs  practically  useful  is  the  part  close  to  the  right 
of  the  vertical  asymptote  with  values  of  m  just  over  I'O, 
and  fairly  high  values  of  «.  In  other  curves,  the  practically 
interesting  part  would  be  where  m  is  just  greater  than 
p  ~  1,  whatever  be  the  value  of  ^.  The  reason  for  making 
m  just  greater  than  7;  —  1  is  to  make  it  fulfil  the  condition 
that  should  the  regulator  become  damaged,  and  its  circuit 
be  broken,  the  protective  resistance  will  not  reduce  the  field 
current  much  below  its  normal  minimum  value.  The  pro- 
tective resistance  is  alone  in  series  with  the  field  winding 
under  such  circumstances,  and  if  m  is  nearly  equal  to^  —  1, 
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Current  in  m  jt 
(protective  resistance) 


Current  in  x  (regulator). 
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t/s  .  tjivi  +  l  +  ml-in) 
►  /.<  .  ]/Cot  +  1  +  «/-5«) 

E/.S-.   )/(OT-f-l  +  J«/'6«) 

!■/*■  .  ^|lm  +  l  +  m|■^n) 
Fjs  .  Jj(m  +  \  +  mj-8n) 
EJs  .  J/(»(  +  l  +  w/'9n) 
tjs  .  il(m  +  l  +  mlri) 


e/s  . 
e/»  . 
e/s  . 
e/s  . 
e/»  . 
e/s  . 

VJS  . 
e/s  . 
e/s  . 
e/s  , 


e/s 
m/'lm(m  + 1-1-  m/'l «) 
■ml'2t(_m  +  l  +  ml  ill) 
ot/'3«(;«  +  H-  ;»/in) 
jnj'inim  +  1  +  mj'in') 
m/'5n(;n  +  1  +  m/'5K) 
mj'Gnim  +  1  +  iiij'6n) 
7iij'7n{m  +  1  +  mj'Tii) 
;n/-8«('«  +  l  +  '"l'8n) 
m/'9«(m  +  l+7»/-9n) 
m/n()n+l  +  m/«) 


Current  in  «  =  field  current. 


e/s 
f/s  .  (m  +  -ln)/l?j(«,-f-l-(-,„/-l„) 
e/s  .{,,1  +  -Zn^-lnim  + 1  +  »ij-2n) 
E/s  .  (m-h-3«)/'3«(;«  +  l  +  OT/-3«) 
e/s  .  (.m+'in)linim  + 1  +  m/-4«) 
e/s  .  (m  +  -S'/O/'S/iO"  + 1  +  m/■57^) 
e/s  .  (/«  +  -6«)/-6«(/«  -l-l-l-«'/Gn) 
e/s  .  0'i+'7n  /TaCm +  !  +  »,/•  7n) 
e/s  .  (m,  +  •8a)/-8?i(7n  + 1  +  m/-8n) 
e/s  .  (m  +  •9n)/-9«(«,  + 1  +  ,„l'Jn) 
e/s  .  im+n)ln{m-ir\  +  mlti) 


This  type  of  regulator,  in  contrast  to  the  potentiometer 
type,  which  is  capable  of  giving  zero  field  current,  is  useful 
in  cases  where  the  ratio  of  maximum  to  minimum  values  of 
shunt  current  is  not  abnormally  great.  Let  this  ratio  be  /). 
■The  value  of  p  clearly  depends  on  experimental  data,  and  is 
not  arbitrary.  The  values  of  m  and  n  are,  however, 
arbitrary,  but  they  are  connected  with  each  other  in  a 
definite  way,  according  to  the  value  of  p.  For  it  is  evident 
■  from  the  last  column  of  the  table  that  — 

p  =  n\(m  -f-  1  -I-  mln.)j(m  +  n) 
=  (mn  +  n  +  m)\(m  +  n)  ; 
or,  p  —  1  =  ra  nl{m  +  n). 
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Fig.  6. 


the  resistance  between  terminals  becomes  very  nearly 
(p  —  1)  .s  -I-  s  =  p  s,  so  that  the  field  current  is  just 
under  its  usual  minimum  value,  and  there  is  no  danger  of 
an  abnormal  reduction  of  volts  in  a  dynamo  or  increase  of 
speed  in  a  motor. 

For    the  present  case,   {m   —   1)  (/»   —    1)  =    1,  or 
m  n  —  m  —  n  =  0,  or  n  =  mj{m  —  1)  : 
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i.t.,  if  m  =  1-00  -1-02  —  1-04  —  1-06  —    l-()8  —     1-10, 
n=     00     -51-26    -17-7-    13-5-    ]l-0. 

Choose  the  pair  of  \alaes  w  =  VI  and  n  =  11,  and  plot 
the  curves  shown  in  f5g.  5,  in  which,  as  in  Section  I, 
ordinates  represent  currents  in  terms  of  e/.s,  and  abscissa? 
represent  values  of  ,'•  for  (/  =  0  up  to  </  =  1-0.  These  curves 
are  typical  of  the  whole  set  which  can  be  plotted  for  various 
values  of  p.  Experience  again  will  show  the  mosLauitable 
values  of  m  and  /;  for  a  given  value  of  p  .•  but  treTjurves, 
once  plotted,  are  of  universal  application,  as  has,  already 
been  explained  in  the  previous  section.  The'  deter- 
mination of  the  current  capacity  and  resistance  of  successive 
steps  in  the  regulator  is  carried  out  on  a  similar 
principle  to  that  already  described  for  potentiometer 
regulators. 

The  higher  values  of  p  will  occur  in  the  cabe  of  motors 
with  large  speed  ranges,  and  particularly  in  those  with  an 
appreciable  amount  of  series  winding  on  the  field  in  addition 
to  the  shunt  winding,  it  being  necessary  in  certain  cases  to 
nse  compound-wound  motors  with  a  speed  range  of  fairly 
large  amount.  After  a  certain  value  of  /'  is  reached, 
depending  on  the  energy  to  be  dealt  with  in  the  regulator, 
and  other  practical  considerations,  it  becomes  no  longer 
suitable  to  use  a  regulator  of  this  type  or  the  ordinary  type, 


THE  PLIOTRON  IN  WIRELESS 
TELEGRAPHY    AND    TELEPHONY. 


A  luither  application  of  the  thermionic  current  by  the 
Research  Laboratory  of  the  General  Electric  Co.,  U.S.A.,  is 
described  m  the  current  issue  of  the  General  Electric  Review, 
by  Dr.  Irving  Langmuir,  who,  we  believe,  has  conducted  the 
researches  on  this  subject. 

.\fter  outlining  the  history  and  fundamental  principles  of 
the  emission  of  electrons  from  heated  metals  in  vacuo,  and 
bnefly  describing  the  kenotron  (see  Elec.  Rev.,  May  7th, 
191.3),  the  author  states  that  in  a  pure  electron  discharge,  as 
the  temperature  of  the  filament  is  raised,  a  point  is  always 
reached  where  the  current  becomes  limited  bv  the  space 
charge  between  the  electrodes.  Under  these  conditions,  only 
a  small  fraction  of  the  electrons  escaping  from  the  cathode 
reach  the  anode,  whereas  the  majority  of  them  are  repelled 
by  the  electrons  in  the  space,  and  therefore  return  to  and  are 
absorbed  by  the  cathode.  Prom  this  viewpoint  it  is  evident 
that  if  a  negatively  charged  body  is  brought  into  the  space 
between  the  anode  and  cathode,  the  number  of  electrons 
which  then  return  to  the  cathode  will  increase,  so 
that  the  current  to  the  anode  will  decrease.  On  the  other 
hand,  if  a  positively  charged  body  is  brought  near  the  cathode, 
it  will  largely  neutralise  the  negative  charges  on  the  electrons 
iu  the  space  and  will  therefore  allow  a  larger  current  to  flow 
from  the  cathode.  In  this  way  it  is  possible  to  control  the 
current  flowing  between  the  anode  and  cathode  by  an  electro- 
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Fig.  1. — Pliotbon  (Amplifier). 


Fig.  2. — Pliotbon  (Contbolleb). 


Grid  Petent'al 

Fig.  :<. 


and  it  is  necessary  to  go  over  to  the  potentiometer  type 
already  described.  No  general  rule  is  available  for  the 
correct  point  of  change-over  :  experience,  again,  is  the 
only  guide. 

If,  as  is  indicated  in  the  earlier  article  already  referred 
to,  the  protective  resistance  has  to  be  used  for  shunt  regu- 
lation as  an  ordinary  series  type  regulator  in  case  of 
emergency,  should  the  regulator  become  broken,  the  current 
it  carries  will  be  the  whole  field  current,  as  there  explained. 
The  curve  of  field  current  in  this  case  is  quite  different 
from  the  curve  indicating  normal  conditions.  The  latter 
is  shown  by  a  full  line  curve  in  fig.  5,  plotted,  as  are  the 
other  two  full-line  curves,  against  the  lower  scale  of 
.5  =-  0  —  rO  ns.  The  field  current  curve,  and  therefore 
also  the  curve  of  current  in  ;/( .s  for  the  abnormal  condition, 
is  shown  by  a  dotted  line,  and  is  plotted  against  the  upper 
scale  of  .;■'  =  0  —  I'O  w  .<,  indicating  the  variation  in 
current  as  more  or  less  of  m  s  is  cut  out  in  the  special  case 
under  consideration.  If,  then,  the  protective  resistance  has 
to  fulfil  this  emergency  function,  it  must  have  a  capacity 
equal  to  the  dotted  curve  in  its  various  sections,  according 
to  the  way  in  which  these  can  be  temporarily  short-circuited, 
and  not  merely  equal  to  the  maximum  value  indicated  in 
the  full-line  curve.  This  shows  the  actual  amount  of  the 
increase  in  size  indicated  in  the  earlier  article.  The  dotted 
curve  also  clearly  shows  by  how  small  an  amount  the 
minimum  shunt  current  is  reduced  should  the  regulator  l>e 
out  of  actioD. 

{To  be  concluded.) 


static  potential  on  any  bwly  placed  in  proximity  to  the  two 
electrodes.  This  controlling  effect  may  be  beet  attained  by 
having  this  controlling  member  in  the  form  of  a  fine  wire 
mesh,  or  grid,  placed  between  the  electrodes. 

The  term  "  Pliotron "  has  been  adopted  to  designate  a 
kenotron  in  which  a  third  electrode  has  been  added  for  the 
purpose  of  controlling  the  curient  flowing  between  the  anode 
and  cathode.  This  word  is  derived  frouj  the  Greek  "  pleion  " 
signifying  "more."  A  Pliotron  is  thus  an  "instrument  for 
giving  more  "  or  an  amplifier. 

The  three  elements,  hot  filament  cathode,  grid,  and  anode, 
are.  of  course,  similar  to  the  elements  of  the  De  Forest 
audion.  However,  the  operation  of  the  audion  is  in  many 
ways  quite  different  from  that  of  the  puie  electron  device 
oj)erating  in  the  way  describe*!  above. 

In  the  audion,  as  well  as  in  the  Lieben-Reifiz  relay,  the- 
amplifying  action  appears  to  be  largely  dependent  upon  gas 
ionisation,  even  when  the  device  operates  well  below  the 
[joint  at  which  blue  glow  occurs.  The  action  is  probabiv 
somewhat  as  follows :  there  is  normally  present  a  small 
amount  of  gas  ionisation.  due  to  tlie  passage  of  the  electrons 
between  cathode  and  anode.  The  prcsonc*'  of  the  positive 
ions  partly  neutralises  the  space  charge  which  limits  the  cur- 
rent flowing  between  the  electrodes.  If  a  small  positive 
potential  is  applied  to  the  grid,  the  velocity  of  the  electron* 
passing  by  it  is  somewhat  increased,  and  they  tboreforp 
produce  nioro  ions  in  the  gas.  Besides  this,  as  the  potential 
on  the  grid  is  increased,  the  number  of  electrons  passing  the 
grid  is  increased,  and  this  again  tends  to  increase  the  ajnount 
of  ionisation.  \  very  slight  incre.ise  in  the  amount  of  ionisa- 
tion brought  about  in  this  way  very  greatly  reduces  the 
space  charge,  and  therefore  largely  increases  the  current  that 
can  flow  between  the  electrodes.  Thus,  with  a  given  con- 
struction of  grid,  filament,  and  plate,  the  relaying  action  may 
be  vei-y  greatly  increased  beyond  that  which  would  occur  if 
no  gas  were  present.  The  amount  of  gas  ionisation  which  is 
necessarj',   in   order  to  eliminate  practically   completely  the 
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effects  of  space  charge,  is  oftea  much  too  small  to  produce  a 
visible  glow  in  the  gas. 

If  too  much  gas  is  present,  or  if  the  potential  on  the  plate 
or  the  current  flowing  to  the  plate  is  too  large,  then  the 
amount  of  positive  ionisation  may  reach  such  values  as  almost 
entii'ely  to  neutralise  the  epace  charge  and  thus  allow  a  large 
current  to  flow.  Under  these  conditions,  the  relaying  action 
of  the  audion  is  lost.  This  is  the  case,  for  example,  when  the 
audion  gives  a  blue  glow.  In  the  border  land  between  these 
two  conditions,   there  is  a  region  of  instability  in  which  the 
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Fig.  4. 

■sensitiveness  of  the  audion  may  be  enormously  great,  but  it 
is  usually  not  found  very  practicable  to  operate  the  device  in 
this  region,  because  of  the  dtfliculties  in  maintaining  adjust- 
ment, for  any  lack  of  adjustment  may  cause  the  audion  to 
%o  over  into  a  condition  of  blue  glow. 

The  audion  is  often  used  with  a  condenser  in  series  with 
the  grid.  Under  these  conditions,  the  audion  requires  the 
presence  of  a  certain  amount  of  gas  ionisation  so  that  the 
positive  ions  formed  may  prevent  the  accumulation  of  too 
large  a  negative  potential  on  the  grid.  With  the  pliotron, 
owing  to  the  absence  of  positive  ions,  if  it  is  desired  to  use 
a  condenser  in  series  with  the  grid,  this  condenser  must  be 
shunted  by  a  high  resistance,  and  often  a  somce  of  potential 
must  be  placed  in  series  with  the  high  resistance,  in  order  to 
supply  positive  electricity  to  the  grid  as  rapidly  as  this  tends 
to  be  taken  up  from  the  electrons  given  off  by  the  filament. 

In  the  construction  of  pliotrons,  it  has  been  found  desir- 
able to  make  the  wires  constituting  the  grid  of  as  small  cross- 
section  as  possible.  In  this  way,  even  when  a  positive  poten- 
tial is  applied  to  the  grid,  the  current  that  flows  to  the  grid 
may  be  made  extremely  small.  The  use  of  very  fine  wire  is 
made  possible  by  using  a  frame  of  glass,  metal  or  other  suit- 
able material,  to  support  the  grid.  Thus,  in  figs.  1  and  2 
the  filament  is  mounted  in  the  centre  of  a  frame  made  of 
glass  rods,  on  which  the  fine  grid  wire  is  wound  by  means 
of  a  lathe.  The  grid  may  thus  consist  of  tungsten  wires  of  a 
diameter  as  small  as  0.01  mm.,  and  these  may  be  spaced  as 
close  as  100  turns  per  centimetre,  or  even  more. 

In  figs.  1  and  2  are  shown  two  types  of  pliotron.  Fig.  1 
ahows  a  pliotron  such  as  is  used  for  amplifying  radio-signals 
in  a  receiving  station.  Fig.  2  shows  a  large  pliotron  which 
may  be  used  for  controlling  as  much  as  1  KW.  for  radio- 
telephony. 

The  characteristics  of  the  pliotron  depend  upon  the  length 
■of  filament  used,  the  distance  between  filament  and  grid,  the 
spacing  between  the  grid  wires,  the  diameter  of  the  grid 
wires,  the  distance  between  grid  and  anode,  and  the  size  and 
shape  of  the  anode.  The  important  elements  in  the  charac- 
teristics of  a  pliotron  are,  first,  the  relation  between  the 
current  flowing  between  anode  and  cathode  as  a  function  of 
the  potential  on  the  anode  and  of  that  on  the  grid;  second, 
the  current  flowing  to  the  grid,  as  a  function  of  the  potential 
of  the  grid  and  the  potential  of  the  anode. 

Fig.  3  gives  the  characteristics  of  a  small  pliotron  such  as 
that  shown  in  fig.  1.  Curve  A  gives  the  current  flowing  to 
the  anode  for  different  grid  potentials,  while  the  potential 
of  the  anode  is  maintained  constant  at  220  volts.  Curve  G 
gives  the  current  flowing  to  the  grid  under  the  same  condi- 
tions. For  different  anode  iwtentials,  these  curves  are  shifted 
vertically,  by  amounts  proportional  to  the  change  in  anode 
potential. 

Fig.  4  gives  similar  characteristics  for  a  large  pliotron  like 
that  shown  in  fig.  2.  In  this  case,  the  anode  potential  was 
5,500  volts. 

By  using  a  fine  grid,  the  current  to  the  anode  can  be 
stopped  entirely  by  even  a  veiy  slight  negative  potential  on 
the  grid.  On  the  other  hand,  a  rather  low  positive  potential 
will  then  be  sufficient  to  draw  a  large  current  to  the  anode. 
The  amount  of  current  taken  by  the  grid  would  be  only  a 
very  small  fraction  of  that  flowing  to  the  anode,  in  case  the 
diameter  of  the  grid  wires  is  small  compared  to  the  distance 
between  them.  On  the  other  hand,  with  a  coarse  grid — that 
is,  a  grid  in  which  the  spacing  is  large,  a  rather  large  nega- 
tive potential  may  be  necessary  in  order  to  stop  the  current 
flcssdng  to  the  anode.  Similar  results  to  those  obtained  by 
changing  the  spacing  of  the  anode  may  be  obtained  by  chang- 
ing the  relative  distances  between  the  electrodes. 


By  using  a  fairly  coarse  grid,  consisting  of  fine  wire,  it  is 
possible  to  obtain  a  control  of  the  current  to  the  anode, 
always  using  a  negative  potential  on  the  grid.  Under  these 
conditions,  since  there  are  no  positive  ions  present,  no  current 
flows  to  the  grid,  except  that  necessary  to  charge  it  electro- 
statically to  the  required  potential.  It  thus  becomes  possible 
to  control  very  large  amounts  of  energy  in  the  anode  circuit, 
by  means  of  extremely  minute  quantities  of  energy  in  the 
grid  circuit. 

There  does  not  seem  to  be  any  upper  limit  to  the  voltages 
that  may  be  used  in  the  pliotrons.  With  voltages  over  30,000 
it  is  often  necessary  to  space  the  electrodes  further  apart  and 
to  use  heavier  wires  for  the  grid,  in  order  to  reduce  the 
danger  of  breakage  of  the  parts  by  the  large  electrostatic 
forces  which  then  occur. 

The  current-caiTying  capacity  of  the  pliotron  is  hmited 
only  by  the  size  of  cathodes  that  it  is  found  convenient  to  use 
and  by  the  voltage  available.  Large  currents,  cannot  be 
readily  obtained  with  low  voltages  because  of  the  space  charge 
effects  described  previously.  With  voltages  above  500  volts, 
however,  it  is  found  practicable  to  use  cun-ents  of  300  or  400 
milliamperes  for  a  pliotron  of  the  type  shown  in  fig.  2.  With 
high  potentials,  there  is  no  difficulty  in  using  currents,  as 
large  as  this,  provided  the  energy  is  consiimed  in  some  device 
in  series  with  the  photron.  On  the  other  hand,  if  the  full 
voltage  is  applied  to  the  anode  while  the  current  is  flowing 
to  the  anode,  the  energy  liberated  in  the  form  of  heat  may  be 
so  great  as  to  volatilise  the  anode  or  cause  it  to  radiate  so 
much  heat  that  the  glass  parts  of  the  apparatus  are  softened. 
In  a  pliotron  with  a  5-in.  bulb  the  amount  of  energy  that 
may  be  so  consumed  within  the  pliotron  is  about  1  KW.  Still 
larger  amounts  of  power  may  be  dissipated  if  the  bulb  is 
immersed  in  oil  and  if  the  grid  frame  is  made  of  quartz,  or 
other  heat-resisting  material. 

It  is  evident  from  the  characteristics  of  the  pliotron  that 
any  number  of  these  devices  may  be  placed  in  parallel,  and 
that  in  this  way  vei"y  large  amounts  of  power  may  be 
controlled. 

Pliotron  as  Wireless  Detector. — If  the  antenna  of  a  receiv- 
ing set  is  coupled  directly  to  the  grid  of  a  pliotron  and  a 
telephone  receiver  is  placed  in  series  with  the-  anode,  signals 
may  be  re.adily  detected,  but  the  results  obtained  in  this  way 
are  usually  very  poor.  Under  these  conditions,  the  sensi- 
tiveness of  the  arrangement  is  proportional  to  the  curvature 
of  the  curve  A.  fig.  3  (or,  more  accurately,  proiwrtional  to  the 
second  derivative  of  the  anode  current  with  respect  to  the 
grid  potential).  This  curvature  may  be  somewhat  increased 
by  applying  a  negative  potential  to  the  grid,  but  even  under 
these  conditions  the  sensitiveness  of  the  arrangement  is 
usually  not  very  high. 

If  it  is  attempted  to  use  a  condenser  in  series  with  the  grid 
and  thus  use  the  pliotron  in  the  way  that  the  audion  is  often 
used,  it  is  found  necessary  to  shunt  the  condenser  with  a 
resistance  and  often  place  a  battery  of  a  few  volts  in  series 
with  the  resistance,  in  order  to  prevent  a  large  negative  charge 
from  accumulating  on  the  grid. 

It  has  been  found,  however,  by  W.  C.  White,  that  a  very 
minute  trace  of  certain  gases  may  very  greatly  increase  the 
sensitiveness  of  this  device  as  a  detector.  For  example,  by 
placing  within  the  bulb  a  small  quantity  of  an  amalgam  of 
mercuiy  and  silver,  the  characteristics  of  the  tube  show  a 
kink,  as  indicated  in  fig.  5.     With  a  detector  of  this  sort,   if 
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Fig.  5. 

the  grid  potential  is  adjusted  so  that  its  average  value  is 
approximately  that  at  which  the  kink  occurs,  there  is  a  very 
marked  increase  in  sensitiveness.  This  is  due  to  the  fact 
that  under  these  conditions  either  an  increase  or  a  decrease 
in  the  grid  potential  causes  a  decrease  in  the  anode  current. 
The   sensitiveness  of  this  detector  is  then  very  high.     The 
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quantities  of  mercury  vapour  necessary  to  give  this  effect  are 
1*.  low  that  anode  voltages  of  200  or  more  may  be  used  with- 
out any  indication  of  glow  discharge. 

Pliotron  as  Amplifier. — Tlie  value  of  a  pliotron  as  an  ampli- 
fier ie  dependent  primarily  upon  the  slope  of  the  curve  between 
anode  current  and  grid  potential;  for  example,  curve  A,  fig.  3. 
A  second  factor  of  importance  is  the  magnitude  of  the  current 
taken  by  the  grid.  In  order  to  get  the  greatest  amplifying 
effect  it  is  desirable  to  have  this  current  as  low  as  possible. 
In  a  pliotron  of  the  type  shown  in  fig.  1,  the  current  to  the 
anode  increases  at  the  rate  of  about  1  miUiampere  per  volt 
change  in  the  grid  potential. 

By  using  larger  anode  potentials,  the  slope  of  the  curve 
can  be  made  very  much  greater,  since  it  becomes  possible  to 
use  grids  of  finer  mesh.  For  example,  in  fig.  4  it  is  seen 
that  the  slope  of  the  curve  corresponds  to  two  milliamperes 
increase  in  anode  current  per  volt  change  in  grid  potential. 

It  has  been  found  that  there  is  no  sluggishness  in  the 
sharacterifitica  of  the  pliotron,  even  at  the  highest  frequencies. 

By  connecting  the  pliotron  as  amplifier,  as  shown  in  fig.  6, 
Hie  high-frequency  currents  received  from  the  grid  may  be 
junplified  from   one  hundred   to  six    hundredfold.       In   this 


Fig.  6. 


arrangement,  it  is  the  high  frequency  or  radio^frequency  that 
is  amphfied,  and  not  the  audio-frequency.  This  amplification 
of  the  radio-frequency  possesses  the  marked  advantage  that 
the  detector  circuit  may  be  tuned  to  the  same  frequency  as 
ihe  amplifier  circuit,  and  in  this  way  a  very  marked  increase 
in  selectivity  is  obtained.  In  fact,  it  has  been  shown  by  Mr. 
Alexanderson  that  the  resonance  cui've  of  an  outfit  consisting 
of  amplifier  and  detector,  both  tuned  to  the  radio-frequency 
.IS  shown  in  fig.  6,  may  be  obtained  from  the  resonance  curve 
for  the  detector  alone,  by  squaring  the  ordinates.  For  example, 
if  with  a  single  detector,  the  signals  from  one  station  {A) 
are  received  one  hundred  times  as  strong  as  those  from  an- 
other station  (R),  then,  with  the  above  anrangement  with 
the  amplifier,  the  signals  from  A  will  be  received  one  hundred 
times  squared,  or  ten  thousand  times  as  strong  as  those  from 
station  B.  If  two  amplifiers  be  used  in  this  way,  the  signals 
from  station  .4  can  be  obtained  one  million  times  as  strong  as 
those  from  station  B. 

In  practice,  this  arrangement  has  been  found  to  give  a 
wonderfully  high   degree  of  selectivity. 

Of  com'se,  a  pliotron  may  also  be  used  for  amplifying  the 
audio-frequency,  coupling  the  circuits  together  by  means  of 
an  iron  core  transformer.  A  single  pliotron,  under  these 
conditions,  gives  an  amplification  of  current  of  several 
hundred-fold,  when  voltages  of  from  one  to  two  hundred 
volts  are  used  on  the  anode. 

Pliotron  as  OscilMor. — By  placinj.'  inductance  and  capacity 
iu  the  grid  and  plate  circuits  and  couiiling  these  two  circuits 
together,  it  is  possible  to  use  the  pliotron  as  a  source  of  con- 
tinuous oscillations.  Small  pliotrons  of  the  type  shown  in 
fig.  1  may  produce  oscillations  up  to  a  few  watts,  and  these 
may  be  used  in  a  receiving  station,  act-ording  to  the  Hetero- 
dyne principle,  for  receiving  continuous  oscillations.  One 
pliotron  may  be  used  for  both  amplifying  or  detecting,  and 
for  producing  oscillations. 

With  the  larger  pliotrons,  using  voltages  of  a  few  thousand 
volts,  up  to  a  kilowatt  of  high-frequency  oscillations  may 
readily  be  produced  by  a  single  tube. 

Use  of  the  Pliotron  in  Radio-Telephony. — By  means  of  a 
single  large  pliotron,  it  has  been  found  possible  to  control 
about  two  KW.  of  energy  in  an  antenna,  by  means  of  the 
currents  obtained  from  an  ordinary  tt>lephone  transmitter. 
There  are  many  arrangements  by  which  tliis  may  bo  accom- 
plished. For  example,  a  two-KW.  Alexanderson  alternator 
(100,000  cycle.s)  may  be  loosely  coupled  to  the  antenna  and 
the  anode  of  the  pliotron  may  be  conne<'te<l  to  a  p<iint  on  the 
antenna  where  the  potential  is  normally  high.  ;\s  long  as 
the  potential  on  the  grid  of  the  pliotron  is  strongly  negative. 
no  current  flows  to  the  pliotron  and,  therefore,  the  full  energy 
is  radiated  by  the  antenna.  If,  however,  the  negative  poten- 
tial on  the  grid  is  decreased,  a  sufficient  current  may  be 
drawn  from  the  antenna  tf)  strongly  damp  the  o.icillations, 
and  thus  greatly  decrease  the  energy  radiated.  With  suffi- 
■ciently  high  potential  on  the  grid,  practically  the  whole  of 
the  energy  may  be  diverted  from  the  antenna. 

It  is  thus  possible  to  control  the  output  of  the  antenna  by 
varying  the  negative  iwk'utial  on  the  grid  of  the  pliotron. 
Since  the  grid  is  always  negative,  no  current  flows  between 
filament  and  grid,  and  therefore  practically  no  energy  is 
required  to  maintain  the  charge  on  the  grid.  In  this  way, 
therefore,  by  connecting  the  second,-iry  of  tlie  transfonner 
between  the  grid  and  filament,  and  placing  the  primary  of 
the  tran.sformer  in  series  with  a  telephone  transmitter,  it  is 
•possible,  by  means  of  the  variations  in  the  currents  from  the 


telephone  transmitter,  to  obtain  potentials  on  the  grid  of 
several  hundred  volts,  and  thus  to  control  the  output  of  the 
antenna. 

Instead  of  using  an  arc  or  alternator  as  a  source  of  high 
frequency  current,  the  pliotron  may  also  be  used  as  generator 
of  the  oscillations.  One  pliotron  may  be  used  both  for  pro- 
ducing the  oscillations  and  for  controlling  the  amplitude  of 
the  oscillations,  in  accordance  with  the  sound  waves  acting 
on  the  telephone  transmitter.  It  is  usually  preferable,  how- 
ever, to  use  a  large  pliotron  for  producing  the  oscillations  and 
to  connect  a  small  pliotron  in  the  grid  circuit  of  the  large 
pliotron  for  controlling  the  output  of  the  latter. 

With  the  above  arrangement  an  extremely  simple  and 
efficient  radio-telephone  outfit  can  be  made.  Since  the 
pliotron  for  producing  oscillations  requires  comparatively 
high  direct-current  voltages,  it  has  been  found  convenient  to 
combine  the  pliotron  oscillator  with  a  kenotron  rectifier.  Two 
types  of  apparatus  of  this  type  have  been  in  use  a  consider- 
able time. 

In  the  first  outfit,  which  is  a  small  outfit  having  a  capacity 
of  about  20  watts  in  the  antenna,  the  source  of  power  is  the 
local  city  supply,  which  is  118  volts,  60-cycle  alternating  cur- 
rent. This  is  connected  with  the  primary  of  a  small  trans- 
former, having  two  secondary  windings.  One  of  the 
secondaries  is  designed  to  give  about  5  volts,  and  furnishes 
th3  current  used  for  heating  the  filaments  of  the  kenotrons 
and  pliotrons.  The  other  secondary  of  the  transformer  is 
wound  to  furnish  a  potential  of  about  800  volts.  This  is 
rectified  by  means  of  a  kenotron,  and  6er\-es  to  charge  a  con- 
denser of  about  six  microfarads.  In  this  way  a  source  of 
high-voltage,  direct  current  is  obtained  in  a  very  simple 
manner.  The  plate  of  the  pliotron  oscillator  is  then  connected 
to  one  of  the  terminals  of  the  condenser,  while  the  filament 
is  connected  to  the  other.  The  plate  of  the  second  pliotron 
is  connected  to  the  grid  of  the  first,  while  the  grid  of  the 
second  is  coupled  by  means  of  a  second  small  transfonner  to 
the  microphone  circuit.  With  this  outfit,  both  pliotrons  may 
b'3  relatively  small,  and  in  order  to  obtain  about  20  watts  in 
the  antenna,  it  is  found  that  the  current  drawn  from  the 
condenser  is  so  small  that  the  potential  supplied  by  it  does 
not  vary  sufficiently  to  be  audible  in  the  signals  sent  out. 
The  different  parts  of  this  apparatus  may  be  made  very  com- 
pact, and  no  adjustments  are  found  necessary  in  operating 
the  system  unless  it  is  desired  to  change  the  wave  length. 
In  this  case,  it  is  only  necessary  to  change  the  inductance  or 
capacity. 

In  the  second  outfit,  which  is  suitable  for  use  up  to  500 
watts  or  more,  the  high-voltage  direct  current  is  obtained 
from  a  small  2,000-cvcle  generator.  The  current  from  this 
is  transformed  up  to  about  5,000  volts,  rectified  by  kenotrons. 
and  smoothed  out  by  means  of  condensers.  By  the  use  of 
2,000-cycle  alternating  cuiTent  instead  of  60-cycle,  it  is  pos- 
sible to  store  up  large  quantities  of  energy  and  thus  ohtam 
as  much  as  a  kilowatt  or  more  of  power  in  the  form  of  direct 
current  with  condensers  of  moderate  size.  This  high-voltage 
direct  cunent  is  then  used,  as  before,  to  operate  a  pliotron 
oscillator,  the  output  of  which  is  controlled  by  ineans  of  a 
small  pliotron   connected  to  the   telephone  transmitter. 

By  mean.s  of  this  svstem  of  control  the  amount  of  energy 
in  the  telephone  transmitter  circuit  need  be  no  larger  than 
those  commonlv  usc<l  in  standard  telephone  circuits.  It  has 
thus  been  found  possible  to  connect  up  this  radio-telephone 
outfit  with  the  regular  telephone  lines,  so  that  conversation 
may  be  carried  out  between  two  people,  both  of  whom  are 
connected  with  the  riidio-station.s  by  means  of  the  regular 
land  lines.  It  has  also  been  found  pos.sible  to  communicate 
both  wavs  over  these  lines. 


NOTES    FROM    CANADA. 


[From  our  Sfecul  Oobbespondbnt.] 

Some  time  asro  it  was  pointed  out  in  the  Kkview  that  the  niirn 
commonly  used  to  denote  cycles,  viz.,  -  ,  is  without  a  name,  which, 
of  course,  ib  a  very  inconvenient  state  of  afffiirp.  To  eet  over  this 
difficulty',  the  writer  would  sugeest  the  use  of  a  ready-made  Spanish 
word  "tilde,"  which  is  the  name  used  for  the  si^n,  of  almost 
exactly  similar  shape,  used  over  one  of  the  letters  of  the  Spanish 
alphabet,  thus,  i.  ;  this  name  is  not  a  hard  one  to  remember,  and 
its  pronunciation— teeldeh— presents  no  difficulty  whatever. 

Whether  the  B.E.A.M.A.  has  perused  these  "Notes"  during:  the 
last  year  or  two  is  not  known,  but  it  would  appear  that  action  iB 
likely  to  be  taken  before  Ion?  on  the  lines  indicated  more  than  onoe 
herein  namely,  the  establishment  of  branches  in  the  Coloniee, 
especially  in  Canada,  so  that  the  local  representatives  of  British 
firms  may  combine  toecther  for  their  common  (rood  and  secure 
recognition,  and  effect  reforms  of  certain  existing  conditions  where 
individual  efforts  are  bound  to  be  ineffective. 

The  Dominion  Government,  throueh  the  Water  Powers  Branch 
of  the  Department  of  the  Interior,  has  during  the  last  few  years 
been  amassing  information  regarding  water-power  possibilitiee, 
which  will  prove  very  useful  in  the  future,  as  the  records  of 
rainfall,  run-off,  stream  levels,  watershed  areas,  and  storage 
possibiUtiee,  fcc,  extend  over  a  sufficient  length   of  time  to  give 
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reliable  masimnm,  minimum,  and  average  fiernres.  The  following 
are  two  brief  extracts  showing  the  kind  of  information  which  is 
published  by  the  Department  from  time  to  time  :  — 

1.  "  Jlr>^^ge  Rieer. — A  head  of  2,000  ft.  could  be  developed  at 
Bridge  River  by  driving  a  tunnel  through  the  ridge  separating  it 
from  Seton  Lake.  The  water  would  be  diverted  into  the  tunnel 
from  Bridge  River  and  conveyed  from  the  other  portal  by  steel 
penstocks  to  the  power-house  situated  on  Seton  Lake.  A  great 
amount  of  power  could  be  developed  here,  but  the  cost  of  the 
tunnel  would  render  a  large  initial  development  necessary." 

2.  "  Chfhalits  River. — The  plan  of  development  of  this  stream 
includes  a  storage  and  intake  dam  near  the  lower  end  of  Chehalis 
Lake  and  a  large  concrete  pipe  line,  some  10  miles  in  length,  to 
an  equalising  reservoir  near  the  mouth  of  the  river.  The  pen- 
stocks would  lead  from  the  reservoir  to  the  power-house,  and 
would  give  a  head  of  about  400  ft.  Chehalis  Lake  would  give 
splendid  storage." 

An  immense  amount  of  information  in  the  form  of  tables  of 
stream  flow  data,  4:3.,  is  embodied  in  these  report?,  as  well  as  maps 
showing  the  location  of  the  various-water  powers. 

The  Electrical  Development  Co.,  at  Niagara  Falls,  on  the 
Canadian  side,  is  the  first  company  to  have  installed  plant  up  to 
the  maximum  capacity  of  its  available  water  power.  There  are 
now  four  generators  of  13,000  H.P.  each,  and  seven  of  15,000  H.P., 
making  a  total  of  157,000  H.P.  ;  of  this  amount,  125,000  H.p. 
represents  the  available  water  power,  and  the  remainder  is 
spare  plant.     All  the  power  is  to  be  used  in  Toronto. 

Owing  to  the  war,  Toronto,  which  last  year  ordered  large 
nnmbers  of  electricity  meters  from  Germany,  has  this  year 
arranged  to  buy  British-made  meters  instead.  Sic  transit  gloria 
Oermania, 


LEGAL 


A  Westinghouse  Employe  Fined. 

At  Manchester  on  Thursday,  May  20th,  the  British  Westinghouse 
Electrical  and  Manufacturing  Co.,  Ltd.,  TraSord  Park,  claimed 
£5  from  Thomas  Henry  Hargreaves,  a  surface  grinder  in  their 
employ,  for  unlawfully  absenting  himself  from  work. 

Sir  Wm.  Cobbbtt,  for  the  company,  stated  that  his  clients  had 
two  surface-grinding  machines,  and  defendant  worked  on  one  of 
them.  The  machines  were  used  for  putting  a  very  fine  finish  on 
tools  which  were  used  for  working  upon  shell  fuses.  The  firm 
were  under  contract  with  the  Government  to  supply  munitions  of 
war,  and  if  one  of  the  two  surface  grinders  absented  himself  from 
his  work  it  meant  that  50  per  cent,  of  the  production  of  tools 
was  stopped,  the  production  of  fuses  for  shells  was  impeded,  and 
the  company  suffered  substantial  loss.  The  claim  now  brought 
was  merely  nominal  ;  no  attempt  had  been  made  to  estimate  the 
loss  which  had  been  sustained  through  defendant's  action,  but  the 
magistrates  would  readily  believe  that  it  must  have  been  substan- 
tial. Ordinarily  the  defendant  worked  52i  hours  per  week,  and 
was  paid  £2  4s.,  but  he  and  the  other  surface-grinder  sometimes 
worked  as  long  as  80  hours  per  week,  when  their  earnings  were 
very  much  more  than  the  figure  mentioned.  Unfortunately  Har- 
greaves would  not  attend  regularly  to  his  work,  and  he  was  afraid 
the  cause  was  drink.  On  several  occasions  he  had  absented  him- 
self, and  had  been  warned,  and  the  company  had  even  taken  him 
on  when  he  was  obviously  not  in  a  condition  to  do  his  best 
work. 

RoBEBT  W.  Wbob,  foreman  in  the  tool  department,  said  the 
tools  were  absolutely  necessary  for  the  making  of  munitions  of 
war,  and  surface  grinding  was  highly  skilled  work.  For  some 
months  past  the  company  had  been  working  at  the  highest  pressure 
they  had  experienced  since  the  works  were  opened.  On  one  occa- 
sion when  defendant  returned  to  work  after  being  absent  ho 
admitted  that  his  absence  had  been  due  to  drink,  and  he  expressed 
his  regret  and  said  he  would  try  to  ba  teetotal.  Later  defendant 
was  absent  six  days,  with  a  consequent  loss  of  52J  hours.  On 
April  12th  they  had  to  search  for  him,  and  when  he  was  eventually 
found  he  returned  to  his  work  in  a  state  of  collapse  after  a  drink- 
ing bont.  The  present  summons  referred  to  defendant's  absence 
from  May  3rd  to  May  8th  inclusive. 

The  Bench  ordered  defendant  to  pay  £4,  and  he  was  allowed  a 
month  to  pay  the  money. 


Glasgow  Tramway  Accident  Claims. 

Several  cases  arising  from  tramway  accidents  are  pending  in  the 
Court  of  Session  against  the  Glasgow  Corporation.  In  one  case  a 
Dennistoun  man  sues  for  £500  damages  for  personal  injuries. 
He  was  in  the  act  of  descending  from  one  of  the  Corporation 
cars  when,  he  says,  the  car  was  suddenly  set  in  motion,  and  he  was 
jerked  off  the  platform.  Fault  is  denied.  In  another  case  where  a 
"violent  jerk"  is  alleged  as  the  cause  of  the  in  juries 
the  Corporation  pleads  that  the  motorman  brought  the  oar  to  a 
standstill,  preventing  a  collision.  Yet  another  case  in  which  a 
contractor  sues  for  £500  is  the  sequel  to  a  collision  between  a  car 
and  a  lorry.  The  Corporation  denies  that  the  lorry  was  showing 
any  lights,  and  says  that  the  accident  was  due  to  parsaer's 
negligence. 


Re  W.  T.  Gloveb  &  Co.,  Ltd. 

In  the  Chancery  Division  on  Friday  last  week  Mr.  Justice  Astbury 
sanctioned  the  proposed  extension  of  the  objects  of  W.  T.  Glover 
and  Co.,  Ltd.,  of  Trafford  Park,  manufacturers  of  electrical  cables, 
wires  and  apparatus.  Mr.  Peterson,  K.C.,  said  the  company  was  a 
prosperous  one,  and  for  the  economical  and  convenient  working  of 
the  existing  objects  as  well  as  for  the  advantageous  combination 
with  other  classes  of  business,  it  was  proposed  to  acquire  and  work 
lead,  capper  and  coal  mines,  and  to  smalt  the  ore  and  refine 
and  treat  the  copper,  lead  and  bitumen.  The  company  also  took 
power  to  sink  wells,  and  with  other  companies  to  construct 
bridges  across  the  Bridgewater  Canal  for  the  purpose  of  the 
extension  of  its  works. 


Teappic  at  Tramway  Stopping  Places. 

Bailie  Baerie,  at  Glasgow  Southern  Police  Court,  heard  the  first 
of  the  prosecutions  under  the  new  city  by-law  for  the  regulation 
of  vehicular  traffic  near  tramway  stopping  stations,  which  came 
into  operation  on  May  1st,  a  taxi-cab  driver  being  charged  with 
having,  at  a  point  near  a  tramway  stopping  place,  failed  to  draw 
up  his  cab  before  the  roadway  was  clear  of  pissengers  entering  or 
leaving  a  tramear.  In  imposing  a  fine  of  one  guinea,  the  magis- 
trate said  that  the  practice  of  driving  in  among  passengers 
boarding  or  leaving  tramcars  must  be  stopped. 


NEW     ELECTRICAL     DEVICES, 
AND    PLANT. 


FITTINGS 


B.T.H.  Antomobile  Accessories. 

Some  interesting  devices  are  described  in  a'  recent  list 
(No.  10,780)  of  the  British  Thomson-Hottston  Co.,  Ltd.,  Mazda 
House,  77,  Upper  Thames  Street,  E.G.,  in  connection  with  thense 
of  electricity   on   automobiles.     We  illnstrate  in   figs.  1  and  2  a 


Fig.  1. — Switchboard  Closed, 


switchboard  with  a  single  handle,  which  performs  all  the  neces- 
sary operations  by  actuating  the  controller  shown  in  fig.  2.  The 
various  positions  of  the  switch  are  indicated  at  a  small  window  in 
the  aluminium  cover  (fig.  1).  The  switch  is  so  arranged  that  mis- 
handling of  the  charging  of  the  battery  is  impossible  ;  whenever 
the  head  lights  are  put  on,  the  charging  switch  is  automatically 
closed  ;  only  the  side  and  tail  lamps  can  be  used  without  charging, 
thus  avoiding  any  overload  on  the  battery.  Ampere  and  volt- 
meters are  provided,  and  a  two-pin  plug  for  connecting  an  inspec- 
tion lamp.  A  tail  lamp  indicator  in  the  shape  of  a  small  lamp 
giving  a  subdued  lighc  shows  when  the  tail  lamp  is  burning,  and 
lights    up    the    switch    indicator    and     instruments    sufiloiently 


Fig.  2.— Switchboard  OfKN. 


to  enable  them  to  be  read  from  the  driver's  seat ;  this  lamp 
is  not  in  series  with  the  tail  lamp,  so  that  if  anything  goes  wrong 
with  it  the  tail  lamp  is  not  affected.  The  switchboard  can  be 
used  with  any  standard  dynamo,  or  with  accumulators  alone.  A 
smaller  set  without  instruments,  but  with  a  charging  indicator 
and  automatic  cut-out,  is  also  made. 

Various  other  devices,  such  as  car  lighting  and  ignition  batteries, 
meters,  lamps,  electric  horns,  sparking  plugs,  &o.,  as  well  as,  of 
conrae,  Mazda  antomobile  lamps,  are  inoladed  in  the  list. 
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Spinning  Extraordinary. 

The  name  of  the  Benjamin  Electric,  Ltd.,  has  always  been 
aesooiated  with  metal  Btampinga  and  aplnnings,  their  moat  well- 
known  product  in  this  direction  beingr  the  Benjamin  steel  line  of 
reflectors  and  reflector  fittings,  all  of  which  are  produced  at  their 
London  works,  1a,  Rosebery  Avenue,  E.G.  A  large  amount  of 
special  work  in  the  spinning  line  has  been  executed  by  the  firm 
from  time  to  time,  and  its  latest  effort  on  war  material  calls  for 
particular  attention,  constituting  as  it  does  (as  far  as  can  be 
ascertained)  a  record  for  large  spinnings.  This  consisted  of  a 
large  quantity  of  aluminium  covers  and  was  executed  for  Govern- 
ment use.  Fig.  3  gives  a  fairly  adequate  conception  of  the  size 
of  these  spinnings,  which  were  spun  from  aluminium  blanks  of 


WAR    ITEMS. 


Fig.  3. — A  Labge  Alujiinium  Spinning 


14  G  metal,  7  ft.  in  diameter,  a  proceeding  demanding  a  maximum 
of  care  and  precision,  together  with  an  expert  knowledge  of 
spinning  as  an  art.  The  finished  covers  measured  5  ft.  6  in.  in 
diameter,  and  were  approximately  '■'  in.  deep.  Only  a  few  works 
are  equipped  to  carry  out  such  spinning  work  as  the  above. 

"  WItton  "  Main  Regulator. 

The  accompanying  illustration  shows  a  main  regulator,  which 
has  been  made  by  the  General  Electric  Co.,  Ltd.,  of  67,  Queen 
Victoria  Street,  London,  E.G.,  for  a  large  firm  of  turbo-alternator 
minufacturer?.     The   "  Witton "   standard   rectangular   face-plate 


Fig.  4.— Interior  oi''  "Witton"  Main  Reuilatob.  with 
Gbid  Resistances. 

construction  is  used,  together  with  standard  grid  res'stanoes 
mounted  on  a  strong  angle-iron  framework.  The  strength  and 
compactneis  of  the  unit  can  be  readily  appreciated  from  the 
illoatiation. 


Teclinlcal  Institutions  and  Enemy  Members.— The  Iron 
and  Steel  Institute  has  struck  the  names  of  over  100  members 
of  enemy  nationality  off  its  roll.  Gonsiderable  numbers  of  enemy 
members  are  on  the  rolls  of  the  Institutions  of  Civil  and  Electrical 
Engineers.  It  is  reported  that  the  German  institutions  are  striking 
the  names  of  members  belonging  to  the  Allied  nations  off  their 
rolls,  and  German  members  of  Allied  institutions  are  renouncing 
their  membership. 

Writing  editorially  on  this  subject  in  its  last  issue,  the  Emjinefr 
says: — "The  action  taken  by  the  Iron  and  Steel  Institute  at  the 
annual  meeting  to  close  its  ranks  against  enemy  members  raises  a 
question  of  great  interest  at  the  present  juncture.  Under  ordinary 
circumstances  the  war  between  Great  Britain  and  other  European 
nations  need  not  have  been  waged  within  the  confines  of  our 
technical  institutions.  It  has  always  b  en  one  of  the  boasts  of 
science  that  it  did  not  recognise  the  boundaries  created  by  geo- 
graphers or  politicians,  and  that  even  differences  of  race  and  lan- 
guage did  not  imply  a  divergence  of  interests  when  the  claims  of 

science  were  at   issue It  is  a  thousand  pities   that  this 

great  tradition  has  been  broken,  but  it  can  be  honestly  said  that  it 
is  not  the  fault  of  Great  Britain  or  her  Allies.  The  truth  is  that 
the  way  in  which  Germany  has  chosen  to  wage  war,  culminating 
in  the  wholesale  murders  which  accompanied  the  einking  of  the 
Lus'itania,  has  put  her  people  outside  the  pale  of  civilisation,  and 
even  sane-minded  engineers  and  clear-thinking  scientists  have 
realised  that  it  is  no  longer  possible  to  allow  the  nationalities 
now  at  war  with  us  to  claim  even  the  kinship  implied  by  member- 
ship of  the  same  technicsd  society 

"  It  is  clear  that  the  action  taken  by  the  Iron  and  Steel  Insti- 
tute, although  founded  on  a  righteous  indignation  for  the  methods 
of  our  chief  enemy,  has  not  been  dictated  by  either  passion  or 
prejudice,  but  is  the  outcome  of  a  jealous  regard  for  its  own 
honour.  There  are  other  scientific  and  technical  societies  which, 
if  they  have  not  already  done  so,  will  no  doubt  take  steps  to  erase 
from  their  list  those  foreign  members  who  are  to  be  numbered 
among  our  enemies.  The  Society  of  Ghtmical  Industry,  the  Royal 
Institution,  the  Royal  Society,  the  Institution  of  Electrical 
Eagineers  and  others  have  a  certain  percentage  of  foreign  member- 
ship. It  may  be  that  in  some  instances  there  are  technical  diffi- 
culties and  legal  objections  to  be  overcome.  These,  however, 
should  not  be  allowed  to  stand  in  the  way,  and  we  may  expect 
to  hear  that  all  our  engineering  and  scientific  bodies  have 
eliminated  from  their  roll  of  membership  all  eubjects  of  the 
countries  with  which  Great  Britain  is  now  at  war,  if  for  no  other 
reason  as  a  protest  against  the  inhuman  methods  of  warfare  intro- 
duced by  onr  enemies.  This  is  not  the  time  to  shrink  from  the 
performance  of  a  plain  duty." 

Lamps  for  Johannesburg. — We  have  received  a  cutting  from 
the  Cape  2"uiies,  in  which  its  Johannesburg  correspondent  states, 
under  date  April  28th  : — "  At  the  .Tohannesburg  Town  Council  last 
night,  the  Finance  Committee  recommended  the  acceptance  of 
Messrs.  H.  Davies  &  Co.'a  tenders  for  the  supply  of  electric  lamps, 
at  a  cost  of  £1,142. 

"Mr.  Williamson  pointed  out  that  presumably  the  articles  that 
were  proposed  to  be  accepted  were  made  in  Holland.  The  differ- 
ence between  these  and  the  tender  for  British-made  lamps  was 
£500  against  the  latter,  and  they  might  reasonably  assume  that 
these  lamps  made  in  Holland  were  really  made  in  Germany.  In 
fact,  he  had  evidence  to  that  effect.  They  did  not  know  what  the 
position  of  Holland  was  in  regard  to  the  war,  but  in  view  of  the 
latest  information  it  might  be  that  Germany  had  got  Holland  to 
come  into  line  with  her.  It  was,  therefore,  the  duty  of  Britishers, 
no  matter  what  the  cost,  to  keep  the  British  workman  in  employ- 
ment. Was  their  money  to  be  given  to  British  workmen,  or  was  it 
to  go  to  Holland  for  the  real  benefit  of  Germany?  Indeed,  this 
tender  of  Davies  i:  Co.  could  not  be  so  low  if  it  were  not  a  real 
case  of  dumping.  They  had  every  ground  to  have  suspicions  of 
the  low  price — 30  to  40  per  cent,  below  the  British  price.  He  had 
nothing  to  say  against  Holland,  but  the  sentiment  of  the  Council 
should  at  once  and  always  be  in  favour  of  Great  Britain,  lie 
opposed  the  recommendation.  Holland  was  merely  a  receiving 
house  for  Germany,  and  the  money  they  sent  to  Holland  would  in 
this  case  be  wages  for  German  workers,  either  in  whole  or  in  part, 
for  lamps  such  as  these. 

"Mr.  O'Hara  moved  that  the  report  be  referred  back,  and  sup- 
ported the  principal  arguments  advanced  by  Mr.  Williamson.  Mr. 
Murray  seconded.  Mr.  Deys  objected  to  slurs  upon  the  attitude  of 
a  neutral  country — Holland. 

"The  amendment  was  finally  negatived,  and  the  report 
adopted." 

No  Municipal  Money  for  Pipes  Band. — At  last  meeting  of  the 
Glasgow  CO.,  Councillor  Taylor  drew  attention  to  a  proposal  by 
the  Electricity  Committee  to  present  to  the  Division  of  Royal 
Engineers  and  Brigade  of  Artillery,  which  are  being  raised  by  the 
T.C.,  the  necessary  equipment  and  instruments  for  a  pipe  band. 
He  contended  that  the  Committee  had  no  powc'r  under  it^  Act  to 
take  any  part  of  its  revenue  for  this  purpose,  and  be  held  that 
the  expenditure  was  therefore  illegal.  The  Town  Clerk  concurred 
in  this  view,  and  the  Lord  Provost  declared  the  minute  incompetent. 

Oidliam  Tramways  and  Wax  Bonuses.— The  refusal  of  the 
T.C.  to  grant  a  war  bonus  to  certain  section  of  the  employi;j  has 
caused  much  dissatisfaction  to  the  men  concerned,  and  a  demand 
is  being  made  to  have  the  question  reopened.  The  T.C.  has  twice 
refused  the  application  on  the  plea  that  it  would  mean  an  extra 
burden  on  the  ratepayers, 
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Electric  Sterllislnfr  of  Wounds.— Amongst  the  hospital 
applications  of  electricity  in  the  Eatopean  war  is  reported  the 
sterilising  of  wounds  br  zluc,  A  pad  with  zIdc  sulphide  ia  placed 
on  the  wound,  and  being  connected  to  the  positive  pole  of  a 
battery,  is  said  to  make  the  snrrouading  tissues  antiseptis  by  the 
zinc  salt  forced  into  them.  Tae  method  is  pronounced  efficient 
and  speedy  wherever  available. 

Board  of  Trade  Itniiiiries.— In  the  list  issued  by  the  Board 
of  Trade  C.I.   Branch  for  the  week  ended  May  15th,  the  following 
inquiries  for  sources  of  supply  of  goods  are  recorded  :  — 
Electrical  apparatus,  Ac. : — 

BrAss  so;:ket9  with  vitrite  case  for  electric  metal-fl!ameat  and  carbon 

tamps. 
Cables,  porcelaio  insalators,  and  electric  lamptaolders. 
Electric  tamps  (wire  drawn,  economical). 
Electric  pocbet  limps. 
Wooden  mounts  for  electric  light  flttiDgs, 
Glass  and  glassware  :  — 
Miners"  lamp-glasses. 
Opal  shades  for  electric  lifrhts. 
Tubing  (sample*. 
Names  of  firms  abroad  open  to  purchase  the  following  articles 
have  also  been  received  and  recorded :  — 

Agate  bearings  for  sciles  and  electrical  meters, 
D:esel  engines. 

Electrical  accessories,  unspecified. 
Olass  and  gla  sware  :  — 

Caemicil  bearers  and  test  tubes. 

Westinghonse  staff  and  Mnnttiong  of  War.— We  learn  that 
a  movement  was  started  a  short  time  a;o  by  the  engineering  and  other 
office  staff  of  the  British  Westinghouse  Eleotricand  Manufacturing 
Co.,  Ltd.,  to  express  ia  a  prasticil  form  their  patriotic  feelings, 
and  it  was  suggested  by  them  to  the  management  of  the  company 
that  thpy  should  undertake  in  their  spare  time  some  manual  work 
on  munitions  of  war.  This  oiler  was  accepted  by  the  manage- 
ment, and  operations  were  commenced  almost  immediately.  For 
the  present,  each  mm  will  work  a  5J  hours'  shift  one  night  per 
week,  commeni^ing  at  either  6.30  in  the  evening  or  12  o'clock  at 
night.  We  understand  that  approximately  300  staff  men  have 
already  volunteered  for  work  on  this  basi^. 

Technical  Schools  and  Munitions.— The  Industrial  Reserve, 
of  227,  Scrand,  W.C.  is  organising  the  technical  schools  throughout 
the  country  in  connection  .with  the  production  of  munitions  of 
war  ;  the  results  already  attained  are  very  satisfactory.  It  is  pro- 
posed to  employ  members  of  the  Reserve  in  small  engineering  shops, 
supplying  larger  firms  with  standardised  small  parts. 

Personal. — On  the  occasion  of  his  departure  to  take  up  a 
lieutenancy  in  the  Royal  Marines  (Submarine  Miners),  Mr.  H.  M. 
Taylor,  borough  electrical  engineer  of  Middlesbrough,  was  pre- 
sented by  the  staff  of  his  department  with  a  wristlet  watch. 
Councillor  Joseph  Calvert,  J.P.  (chairman  of  the  Electricity  Com- 
mittee) made  the  prcssntation.  He  stated  that  he  could  pay  no 
greater  compliment  to  Mr.  Taylor  than  mention  the  fact  that  the 
majority  of  the  staff  had  been  with  him  during  the  whole  of  his 
13  years'  servioR.  working  harmoniously  the  whole  time.  He  felt 
sure  that  Mr.  Taylor's  knowledge  would  be  of  great  service  to  the 
Royal  Mirines.  Mr.  Taylor  suitably  responded.  A  few  remarks 
by  Mr.  Telford  and  Mr.  Saotson  brought  the  ceremony  to  a  close. 

Mr.  Taos.  Edwin  Soharffetter.  of  Hale  and  Manchester,  electrical 
engineer,  a  natural-born  British  subject,  has  adopted  the  surname 
of  Shorter. 

Offing  to  unfounded  rumours  as  to  the  nationality  of  Mr.  C.  A. 
Blas3heck,  city  electrical  engineer  at  Canterbury,  the  Mayor,  on 
May  19ch,  deemed  it  necessary  publicly  to  state  tnat  Mr.  Blascheck 
was  not  a  German,  but  an  Englishman.  His  father  was  a  Garmao. 
who  cime  to  England  48  years  ago,  and  three  years  later  was 
naturalised.  Mr.  Blascheck's  mother  was  an  Englishwoman,  and 
Mr.  Blascheok  was  born  in  England,  and  had  lived  in  the  country 
all  his  life,  except  for  a  few  years,  during  which  he  was  sent  to 
Germany  to  learn  the  technicil  work  of  his  profession.  The 
Council  passed  a  vote  of  confidence  in  Mr.  Blascheck. 

Private  T.  Flynn  who,  bjfore  the  war,  was  engaged  at  Darwen 
electricity  works,  states  in  a  letter  home  : — "  It  there  is  a  single  man 
in  England  to-day  physically  fit  for  the  Army  6r  Xavy  and  he  has 
not  joined  he  must  be  wholly  ashamed  of  himself.  " 

Roll  of  Honour.— Mr.  Leslie  Smith,  of  Blackburn,  has  been 
wounded  in  the  D-irdanelles.  Four  years  ago  he  left  Blackburn, 
where  we  was  employed  as  an  electrician,  for  Australia,  and  on  the 
outbreak  of  war  joined  the  Infantry  Brigade.  He  sailed  on  the 
8S.  Duflinger,  a  captured  Garman  ship,  and  Private  Smith  was 
made  the  ship's  electrician.  He  had  only  been  in  the  firing  line 
an  hour  when  hurt. 

Private  Chas.  Walker,  of  the  clerical  staff  of  the  Torquay  Cor- 
poration electricity  works,  has  been  killed  in  action.  Oa  the  oat- 
break  of  war  he  joined  the  2ad  Djvon  Regiment.  Private  Fred. 
Squires,  of  the  same  regiment,  who  was  a  conductor  on  the  Paignton 
section  of  the  Torquay  tramways,  has  also  been  killed  at  the  front. 

Intelligence  has  been  received  at  Chelmsford  that  Lieat.-Com. 
Hubert  Dobell,  Royal  Naval  Volunteer  Reserve,  is  missing,  and 
that  it  is  believed  that  he  was  taken  prisoner  whilst  making 
observations  for  aircraft.  Prior  to  the  war  he  was  on  the  Marconi 
Exoerimental  Staff,  at  Chelmsford. 

Private  John  Chumley,  who  had  been  employed  in  the  power 
house  at  the  works  of  the  St.  Helens  Cable  Co.,  has  been  killed  in 
action.  He  was  2 1  years  of  age.  His  father,  Mr.  Samuel  Chnmley, 
is  also  employed  by  the  St.  Helens  Co. 

We  deeply  regret  to  read  in  the  Tiinfs  advertisements  that  Lieut. 
Brian  CrosUey,  3rd  Batn.  Highland  Light  Infantry,  attached  2nd 
Batn.,  youngest  son  of  the  late  Sir  Wm.  Crossley,  Bt.,  was  killed  in 
action  in  France  on  May  ISth.  Lieut.  Ciossley  was  known  to  many  of 
our  engineering  readers  by  reason  of  the  part  he  filled  in  the  famous 
firm  of  Crossley  Bros.,  Ltd.,  of  Manchester.    He  was  2;i  years  of  age. 


BUSINESS   NOTES. 


Cataloo'iies  and   Lists. — Richmond  Gas  Stove  and 

Meter  Co.,  Ltd  .  Warrington. — lilustrated  list,  giving  brief 
descriptive  notes  relating  to  natural  draught  gas-heated  furnaces, 
&e.,  for  expediting  the  production  of  shells  and  war  requirements. 
The  furnaces  are  in  service  in  the  principal  ordnance  factories  and 
by  motor  and  engineering  firms. 

Messes.  Turner  Bros..  Ltd.,  Rochdale. — Folders  drawing 
attention  to  their  hair  and  Balata  belting. 

Messrs.  J.  H.  Heathman  &  Co.,  Parson's  Green,  Fnlham,  S.W. 
— Card  giving  prices  and  particulars  of  their  patent  fold-up  step 
ladder  with  c'aiir  seat. 

Messrs.  Simple.n  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C. — A  series  of  eight  serviceable  size  blotters  has  been 
issued,  the  letterpress  side  of  which  keeps  before  the  mind  of  the 
user  one  or  other  of  the  company's  specialities — conduits,  distri- 
bution boards,  watertight  accessaries,  electric  light  fittings,  hand 
lamps,  and  shop  window  reflectors.  Also  a  small  eight-page 
booklet  entitled  :  "  Wiring  for  Electric  Light  and  Power,"  and 
dealing  generally  with  the  merits  of  the  Simplex  conduit  system. 
Copies  of  either  the  blotters  or  the  booklet  will  be  sent  to  any 
engineer  on  application. 

Messrs  Mickelweight,  Ltd.,  Alperton,  Wembley. — Illustrated 
priced  leaflets  relating  to  their  sliding  contact  resistances. 

Worthington  Pump  Co.,  Ltd..  India  House,  Kingsway, 
London,  W.C. — Twelve-page  illustrated  pimphlet  (No.  1,054)  con- 
taining a  description  of  a  new  type  of  motor-driven  rotary  dry-air 
pump,  which  they  are  putting  on  the  m  irket. 

Bouk  Notices. — We  have  received  a  copy  of  No.  2  of 
the  "  Records  of  Railway  Interests  in  the  War,  "  published  by  the 
Eiilwati  -\>i('s  (one  shilling).  It  is  fully  and  interestingly 
illustrated,  and  contains  a  vast  quantity  of  information  concerning 
the  many  ways  in  which  British  railways  and  their  staffs  and 
employes  are  performing  their  part  in  connection  with  the  war. 

"Continuous  Current  Eleotrical  Engineering."  By  W.  Tolme 
Macoall.    London  :  University  Tutorial  Preas,  Ltd.     Price  IOj.  6d. 

The  May  issue  of  Hie  Central  contains  articles  on  the  British 
Association  visit  to  Australia,  by  G.  W.  0.  Howe  ;  the  mercury 
arc,  by  T.  M.  Lowry  ;  Diesel  engine  troubles,  by  A.  C.  Branch  ; 
the  possibilities  of  domestic  electricity,  by  H.  W.  Purle  ;  and 
various  other  matters,  as  well  as  a  Roll  of  Honour  containing  no 
fewer  than  633  names — 31 1  officers  and  292  of  other  ranks.  From 
the  Imperial  College  as  a  whole  the  total  number  of  men  on  active 
service  is  abiut  1,030.  The  annual  report  of  the  Old  Centralians 
for  1914  shows  a  very  satisfactory  condition  as  regards  both  pro- 
ceedings and  finance. 

Messrs.  A.  P.  Lundberg  ,.V:  Sons  have  issued  a  third  edition  of 
their  booklet,  "The  Teaching  of  Electric  Light  Switching,"  a  sub- 
ject which  his  now  obtained  a  firm  footing  in  technical  colleges. 
Teachers  of  wiring  classes  will  find  this  an  excellent  guide  in 
arranging  their  lecture  and  demonstration  courses. 

"  PriHvetiings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXIV,  No.  .-..  May,  1915.  New  York  ;  The  Institute. 
Price  U. 

For  Sale. — Kirlvcaltly  Corporatioii  has  for  disposal 
3,600  pairs  of  Conradty  "  C "  carbons,  pirticulars  of  which  are 
given  in  our  advertisement  pages  to-day. 

South  Africa. — A  firm  of  agents  ia  Cape  Town,  with 
a  branch  office  in  Johannesburg,  a  partner  of  which  will  shortly 
ba  in  London,  desires  to  secure  the  representation  of  United 
Kingdom  manufacturers  of  high-olass  electrical  and  art  metal 
fittings.  Apply  to  the  Board  of  Trade,  C.I.  Branch,  London,  for 
particulars. 

I>ee(l  of  Assiitninent.— LouLSA  Fellows  (L.  Fellows), 

electric  light  contractor,  72,  Victoria  Road,  Surbiton.— Last  day 
for  claims  for  dividend,  June  I'ad.  Trustee.  Mr.  G.  C.  Corfield, 
Balfour  House,  Finsbary  Pavement.  E.G. 

Liquidations. — Oldham   Boiler  Works  Co.,  Ltd, — 

Particulars  of  claims  must  be  sent  by  July  3rd  to  the  liquidator, 
Mr.  H.  Hague,  Retire  Chambers,  Yorkshire  Street,  Oldham. 

Atlas  Electrical  Co.,  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  P.  F.  Hedges,  of  63,  Cannon  Street,  EC,  as 
liquidator.     A  meeting  of  creditors  is  called  for  June  Ist. 

Trade  Auuouucenients.— The  building  occupied  by 
Messbs.  Tyoek  i:  Freeman,  at  20,  New  Bridge  Street,  London, 
EC,  for  the  last  19  years  is  being  pulled  down  and  the  firm  are 
moving  to  larger  premises  at  40,  Cliancery  Lane,  W.C.  New  tele- 
phone Nos.  ;  Holborn,  6190  and  6491.  Telegraphic  address: 
"Potential  Holb.,  London."  Firms  are  invited  to  forward  copies 
of  recent  catalogues. 

The  Gath  Electrical  Engineering  Co.,  with  whioh  is 
incorporated  E.  Sykes,  ia,  after  reoonstruotion,  opening  showrooms 
in  Southgate,  Halifax. 
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Fire.— On  May  21st,  a  fire  occurred  at  the  premises  of 
Messks  Thaklks  Macintosh  &  Co,  Ltd.,  india-rubber  manu- 
fauturers",  ChurltoD-on-Mtdlock.  Tne  fire  broke  out  in  the  spread- 
ing- department,  which  was  praotioally  destroyed. 

BaiiKriiptcy  Proccediug's. — H.  J.  Godfrey,  electrical 

engrmetr,  l»le  nf  188,  Biiham  Hisrh  Road,  S  W.— A  first  and  fiual 
dividend  of  9Jd.  in  th<^  £  is  pajable  on  June  11th,  at  the  Official 
Receiver's  otEoes,  132,  York  Road,  Westminster  Bridge  Road,  &.E. 


LIGHTING  and  POWER  NOTES. 


Acoriiiii'toii, — Price  Increase. — It  is  stated  there  is  to 
be  an  advance  of  20  per  cent,  in  the  Corpora' ijn's  charges  for 
current  to  electricity  users,  and,  ia  addition,  the  discount  of  10  per 
cent,  hitherto  allowed  may  be  reduced  to  5  per  cent.,  so  that,  if 
these  proposals  are  carried  through,  the  advance  will  be  equal  to 
about  27  par  cent,  on  present  charges. 

ildershot,— Plaxt    Extensions. —  The    L.G.B.    has 

asktd  the  Cjunoil  to  furuish  a  detailed  statement  of  the  works 
considered  necessary  on  account  of  war  requirements,  and  for 
which  a  loan  of  £8  500  has  been  applied  for.  The  en/ineer  and 
the  chairman  of  the  L  ghting  Committee  are  to  wait  on  the  L.G  B. 
with  reference  to  the  matter.  As  it  is  deemed  imperative  that  the 
new  boiler  plant  should  be  at  ot,c3  installed,  it  was  dicided  to  take 
the  money  needed  temporarily  from  reserve,  and  refund  it  if  a  loan 
is  sanctioned. 

Arft'entiiia. — By  decree  of  the  National  Government,  the 
olau:'e  in  the  new  port  of  Buenos  Aires  construction  contract 
providing  for  the  erection  of  an  electric  power  honse  and 
machinery  by  Messrs.  C.  H.  Walker  &  Co.,  has  been  annulled. 

Aylpsburv. — The  U.D.C.  has  approached  the  Bucks 
Education  Uummittee  as  to  proposals  for  electric  lighting,  and  the 
Committee  has  replied  that,  at  present  it  cannot  entertaia  the 
question. 

Banisley.  —  Electric    Cooking.  —  The      Borough 

Education  Committee  has  decided  to  install  an  electric  cooker  in 
the  kitchen  for  the  new  open  air  school. 

Bitterne.— Prov.  Oruer. — The  B.  of  T.  has  informed 
the  South  Stoneham  R.D.C.  than  an  order  has  been  granted  to 
the  Southampton  T.C.  to  extend  the  E.L.  mains  to  Bitterne,  but 
that  the  order  will  not  come  into  operation  until  after  the  war. 

Blackpool. — The  electricity  returns  continue  to  show 
a  b'e  increai-e  in  private  lighting  ;  the  output  during  April  was 
16,770  units  more  than  during  the  eame  mi  nth  laet  year.  Public 
lighting  took  7,420  fewer  units,  and  the  Corporation  tramways 
demand  was  20,390  units  down. 

Bury  (Laiics.).— Price  Increase. — The  Corporation 

Electricity  Cimmittee  has  decided  to  increase  the  price  of  elec- 
tricity from  July  Ist.  The  charges  for  private  lighting,  public 
lighting  and  tramways  will  be  increased  by  the  addition  of  10  per 
cent,  to  each  account,  and  that  for  power  and  heating  by  the 
addition  of  16  per  cent. 

Castletown-Beieliaven. — L.G.B.  Inquiby.  —  An  in- 
quiry is  about  to  be  held  into  the  powers  required  for  the 
lighting  of  the  town  ;  the  introduction  of  an  electrical  system  has 
been  suggested. 

Continental. — Spain. — A  concession  has  lately  been 
granted  for  the  establishment  of  a  plant  to  utilise  the  water 
power  of  the  river  Mundo  at  Ilellin  for  the  generation  of  electrical 
energy  for  lighting  and  power  purposes, 

Crajford. — The  West  Kent  Electric  Co.,  which  has 
seonred  the  lighting  of  200  houses  to  be  erected  on  the 
Northumberland  Heath  Estate,  has  asked  the  P.C.  to  allow  it  to 
quote  terms  for  the  street  lighting  of  the  estate.  The  matter 
has  been  referred  to  the  Lighting  Committee,  which  is  considering 
the  lighting  of  the  Birnes  Cray  Estate. 

("uniberlaiid.— I'owER  Scuejie. — The  Manchesltr  Dis- 
patch Btatts  that  great  importance  attaches  to  u  scheme  in  pro- 
grefS  under  the  auspices  of  the  Cumberland  Waste  Heat  Owners' 
Co.,  Ltd.,  in  which  the  Whitt  haven  Hematite  Iron  and  Steel  Co., 
Ltd.,  is  largely  interested,  for  the  conversion  of  the  waste  gases 
from  the  furnaces  at  Cleator  Mior  into  electrical  power  for  the  ore 
mines  in  the  north-west  hematite  producing  district.  The  plant, 
which  will  have  a  capacity  oJ  2,200  KW.,  will  be  in  operation  by 
the  end  of  June. 

Darliiijitoii.— The  L.G.B.  has  informed  the  T.O.  that 
loans  will  not  be  advancfd  for  the  laying  of  mains  and  connec- 
tions. The  Electricity  Committee  is  considering  the  desirability 
of  incieaaing  the  charges  for  current. 


Ely. — Peov.  Order. — The  Gas  and  Electricity  Co.  has 
decided  not  to  proceed  with  the  aool  cition  for  a  prov.  order  for 
E.L.  in  the  Urban  C  )uncirs  area.  O  )j  ctions  had  been  lodged  with 
the  B.  of  T.  by  the  Ritepayers'  Association  and  others. 

Grays. — Loan    Refused. — The   L.G.B.  has   informed 

tho  D.D  0.  that  at  the  present  time  it  cannot  sanction  the  loan  of 
£600  applied  for,  for  electricity  purposes. 

Hants. — Asylum  Installation. — The  C.C.  has  decided 

to  adopt  electricity  at  the  new  As-ylum  at  Park  Prewett  for  pump- 
ing, laundry  and  baking  machiuery,  cold  storage  and  auxiliary 
cooking  plant.  The  voltage  will  be  220  for  the  installation;  on  the 
grounds  of  cleanliness  and  convenience  it  has  been  decided  to 
install  the  light  in  the  cottages. 

Harrog'ate.  —Extended  Supply  Area. — The  B.  of  T. 

has  granted  the  TO.  an  order  authorising  it  to  supply  current  at 
Nidd,  Plompton,  Starbeok,  Pannal,  Haverah  Park,  Himp^thwaite, 
Killinghall,  Ripley,  Birstwith,  Hirtwith-cnm-Winsley,  and  Clint. 

Huddersfield. — Restricted    Lighting. — On    account 

of  the  non-lighting  of  arc  lamp-",  the  Cjrporation  Electricity 
O^mmittee  has  alio tved  the  T.C.  a  rebate  of  50  per  cent,  off  the 
publio  lighting  account. 

Ketterinjj. — Year's  Working. — During  the  last  finan- 
cial jeac  the  Cjunon'd  electricity  uu'lertaking  sold  1.890.644  units, 
the  maximum  demand  being  1  102  KW.  Tne  total  revenue 
amounted  to  £15,107,  and  working  expenditure  to  £7,448,  leaving 
£7,659  as  gross  profit.  Financial  charges  absorbed  m.vh'A  :  £1,000 
Was  placed  to  reserve  fund,  which  now  totals  £3,200 ;  and  a 
balance  of  £4  387  was  carried  forward,  as  against  a  balance  of 
£3,663  brought  forward  from  the  previous  year. 

Kin<>'Ston-ou-Tlianies. — The  Sanitary  and  Drainage 
Committee  haa  agreed  to  an  increased  charge  of  10  per  cent,  for  all 
current  used  for  sewage  worki  purposes. 

Leek. — Increased  Prices. — Th3  U  D.C.  has  decided 
to  advance  from  July  Ist  the  present  charges  for  current  to  all 
consumers  by  10  per  cent. 

London, — Hammersmith. — The  Electricity  Committee 
has  drciiied  to  give  supplies  of  electricity  to  the  Netting  Hill 
Electric  Lighting  Co.,  Ltd.,  and  Fermans,  Ltd.,  at  a  uniform  rate 
of  1 J 1  per  unit,  less  33 J  per  cent,  discount  when  the  supply  for 
power  and  lighting  exceeds  £100  per  annum. 

Stepnet. — The  L  C  C  has  informed  the  B.C.  that  the  bDrrowing 
of  £15,000  for  mains  may  be  sanctioned,  but  that  the  order  sanc- 
tioning the  borrowing  will  not  be  issued  until  the  B.C  has  agreed 
to  limit  expenditure  on  the  provision  of  mains  during  the  war  to 
the  laying  of  mains  to  supply  electrical  energy  to  consumers 
engaged  on  work  for  the  War  OIBje  or  Admiralty  only.  The 
Electricity  Committee  recommends  tte  Council  to  agree  to  this. 

The  Electricity  Committee  reports  that  the  plant  neces'<ary  to 
enable  the  Council  to  furnish  the  Shoreditch  Council  with  elec- 
trical energy  in  balk  has  been  installed  and  will  be  available  on 
S-'ptember  30th  next.  It  is  necessary  under  the  terms  of  the 
supplemental  agreement  to  give  the  Shoreditch  B.C.  notice  by 
June  30ih  of  the  Gonncil's  ability  to  give  this  supply.  The 
borough  electrical  engineer  has  been  authorised  to  give  such 
notice. 

Manchester.— L.G.B.     Inqvirv.— On    the   :.'l8t  inst. 

an  inquiry  was  held  into  an  application  of  the  Corporation 
for  sanction  to  borrow  £543,000  for  the  provision  of  a  new 
generating  station  at  Barton.  It  waj  explained  that  the  increased 
demands  were  entirely  due  to  engineering  and  other  firms  in  the 
city  for  the  manufacture  of  war  munitions,  and,  with  one  exception, 
Manchester  was  supplying  more  current  than  any  other  under- 
taking for  the  manufacture  of  munitions  of  war.  Mr.  S.  L. 
Pearce,  the  chief  electrical  engineer  to  the  Corporation,  said  if 
the  application  were  not  granted,  the  undertaking  would  h»ve  to 
refuse  any  further  increase  in  supplies  of  current.  The  application 
now  was  for  sanction  to  borrow  £432.000.  The  Corporation  would 
postpone  the  carrying  out  of  the  work  involving  the  balance  of  the 
amount.  The  inspejtor  announced  that  his  instruotions  were  to 
deal  with  the  Manchester  Corporation's  application  at  the  earliest 
possible  moment. 

Jliddleton  (Lanes.).— The  annual  accounts  state  that 
public  lighting  will  next  year  require  £2,326,  a  reduction  of  £200 
on  the  year  previous,  and  foreshadow  the  postponement  of  the 
proposed  extension  of  electric  lamps. 

Oldbam.— Year's  Working.— The  profit  of  the  elec- 
tricity department  for  the  pist  year,  suhj  'ot  to  audit,  in  £3,560 
(or  £1  555  more  than  in  the  previous  year),  and  this,  addid  to  the 
reserve  fund,  brought  that  to  £12,979  The  reserve  will  have  to 
be  spent  on  extensions  which  are  now  b)ing  m'ide.  in  conKequenoe 
of  the  baron  new  loans  Units  sold  during  the  year  amounted  to 
7,985.000.  an  increase  of  929  000  units  and  a  re<'ord.  The  cost  of 
production  was  ■606J.  per  unit,  compared  with  ■0S4d.  last  year. 

Feterboroiijrli.— The    T.C.  has  given  Messrs.  Aublet, 

Harry  i:  Co.,  of  We^twood,  permi-winn  to  lav  an  electric  cable  to 
their  works  from  those  of  Mensr?.  Werner,  Pfl;iderer  and  Perkins, 
on  condition  that  when  the  municipal  mains  ore  extended  to  th« 
district  the  supply  of  current  will  be  taken  from  the  Council. 
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Plymouth, — Year's  Working. — The  annual  report  of 
the  electricity  department  on  the  Newport  Street  electricity  nnder- 
taking:  of  the  CorpDration  to  March  31at,  shows  a  sale  of  2,520,420 
unifs,  producing  estimated  receipts  of  £21,790,  compared  with 
2,277,223  units  sold,  and  £19,9S1  received  in  the  previous  year,  an 
increase  of  243,197  units  in  the  consumption  of  current,  and  £1,808 
in  the  receipts. 

Rawteustall.  —  Street  Lighting.  —  The  T.C.  has 
decided  to  light  Booth  Road,  Waterfoot,  by  electricity,  and  the 
work  is  to  be  proceeded  with  at  once. 

Salford. — Year's  Working. — For  the  past  financial 
year  the  total  revenue  of  the  electricity  department  amounted  to 
£117,584  as  against  £111,412  in  1913-14.  The  total  working  costs, 
inclusive  of  £6,414  for  energy  purchased,  amounted  to  £65  776  ; 
this  oompsiring  with  £67,232  in  the  previous  year  when  £3,152 
was  paid  for  purchased  energy.  The  generating  costs  at  Palford 
fell  from  ■82d.  to  ■76d.  per  unit  in  1914-15.  The  gross  profit  for 
the  two  years  1914-16  and  1913-14,  was  £51,808  and  £44.180,  and 
net  profit,  £8,406  and  £3  629  respectively.  Some  20  646  COO  units 
were  sold,  being  about  a  million  in  excess  of  the  previous  year. 

SouTheud-oii-Sea. — The  T.C.  has  granted  a  supply  of 
current  at  IJd.  per  unit  to  a  consumer  for  power  purposes  in  con- 
nection with  a  medical  apparatus  used  for  three  hours  daily  for 
the  treatment  of  tuberculosis  of  the  skin.  The.  current  is  to  be 
used  only  between. 6  a.m.  and  6  p.m. 

Soutb]»ort. — The  Council  has  approved  a  recommenda- 
tion of  the  Finance  Committee  to  increase  the  rates  by  3d.  in  the 
£,  and  to  increase  the  gas  and  electricity  charges  by  10  per  cent. 

.South  Shields. — A  formal  inspection  of  the  extensions 
recently  carried  out  at  the  electricity  works  (and  described  and 
illustrated  on  page  693  of  the  Electrical  Review)  was  made  on 
the  19th  inst..  at  the  Invitation  of  the  chairman  of  the  Electricity 
Committee.  It  was  pointed  out  that  two  turbine  plants  of 
3,500-KW.  normal  capacity  had  been  put  down  in  the  space 
occupied  by  three  reciprocating  sets  totalling  400-KW.  capacity. 

South  W  ales. — Wages  Conference. — As  the  outcome 

of  a  conference  between  electrical  contractors  at  Cardiff  and  Barry 
and  the  Electrical  Trade  Union,  the  following  agreement  has  been 
arrived  at : — Wages  for  electricians,  cable  jointers,  and  electrical 
fitters  to  be  9Jd.  per  hour,  with  an  increase  to  lOid.  in  November  : 
wages  of  armature  winders  to  be  lOd.,  with  an  increase  to  lid.  in 
Xovember. 

Stafford.  —  Year's  Working.  —  The  report  of  the 
electricity  department  for  the  past  year  shows  an  increase  of 
250.000  units  sold,  bringing  the  total  for  the  year  to  over  a  million. 
The  revenue  from  all  sources  amounted  to  £7,194,  an  increase  of 
£814,  while  the  total  expenditure  was  £3,562,  as  against  £3,934 
in  the  previous  year.  The  Committee  recommends  that  £1,000  be 
transferred  to  the  depreciation  fund,  and  £100  as  a  contribution 
to  the  gas  department,  leaving  a  gross  profit  of  £2,444,  an  increase 
of  £87  on  1914.  In  pursuance  of  the  arrangement  as  to  piofit 
sharing,  the  Committee  recommends  the  payment  of  a  bonus  on 
the  wages  of  the  officials  and  workmen  of  the  electricity  depart- 
ment, of  14"6  per  cent.,  as  compared  with  120,  10  0  and  117  per 
cent,  in  the  three  preceding  years ;  it  was  decided  that  the 
maximum  bonus  in  the  electricity  department  should  be  15  per 
cent. — Stajfordshire  Advertiser. 

Waketield.— Stanley  Prov.  Order. — The  Corporation 
is  petitioning  Parliament  against  the  Stanley  (Yorkshire)  Electric 
Lighting  Prov.  Order,  asking  to  be  heard  when  the  confiiming 
Bill  comes  before  the  Committee.  The  Wakefield  Corporation's 
locus  is  objected  to  by  the  promoters  of  the  order,  and  the  Court 
of  Referees  is  to  decide  the  point  on  June  9th. 

Watford. — The  B.  of  G.  has  decided  to  install  an  elec- 
tric motor  for  driving  the  water  pump  at  the  Workhouse. 

AVillesdeu. — The  L.G.B.  has  sanctioned  the  borrowing 
by  the  U.D.C.  of  £1,112  for  the  purpose  of  laying  a  feeder  cable 
from  Acton  Lane  sub-station  to  Craven  Park.  It  is  proposed  to 
substitute  a  feeder  pillar  for  the  disconnecting  boxes  now  in 
use  on  the  cables  at  Craven  Park  ;  also  to  interview  the  L.G.B. 
with  a  view  to  obtaining  authority  to  raise  part  of  the  loans, 
amounting  to  £20,000,  for  prospective  mains  and  services, 
sanctioned  by  the  Board  in  August  last  year.  The  Committee  is  to 
hold  a  special  meeting  for  the  purpose  of  considering  the  report 
presented  by  the  electrical  engineer  on  new  terms  for  electrical 
bulk  supply  and  an  estimate  for  a  new  generating  station,  &c. 

Ystradgynlas. — Prov.    Order. — The    report    dealing 

with  the  Council's  negotiations  for  the  taking  over  of  the  plant 
of  the  Glantawe  Electric  Supply  Co..  Ltd.,  states  that  the  pro- 
visional order  had  been  granted,  but  the  B.  of  T.  had  included 
one  or  two  additional  clauses,  which  provided  that  the  order 
should  not  come  into  operation  untU  the  termination  of  the  war 
and  at  the  time  must  be  taken  up  within  15  months,  the  works 
to  be  transferred  within  the  subsequent  three  years. 


TRAMWAY  and  RAILWAY  NOTES. 


Acci'ing'toil. — The  Committee  has  empowered  the  tram- 
way manager  to  engage  women  conductors  if  the  necessity  arises,  ss 
many  of  the  conductors  have  joined  the  Cjlours.  Women  con- 
ductors will  be  paid  at  the  same  rate  as  the  men. 

.\shton-uuder-LTue. — The  tramway  authorities  have 
refused  to  conceoe  an  ail  round  increase  of  Id.  per  hour  to  tram- 
way employes. 

The  tramwaymen  held  a  mass  meeting  on  Sunday,  at  which  it 
was  decided  to  invite  the  authorities  to  submit  the  application  to 
arbitration. 

Bolton. — Strike. — On  Saturday  last  the  whole  of  the 
emplojes  of  the  Corporation  tramways  came  out  on  strike.  A  cer- 
tain number  of  cars,  about  30,  were  run  on  the  fiist  journey,  after 
which  not  a  single  car  was  run  during  the  day.  The  service  was 
also  stopped  on  Sunday  and  Monday,  and  neither  the  Bury  Cor- 
poration nor  the  South  Lancashire  Co.,  who  run  into  Bolton,  took 
cars  within  the  borough  boundaries. 

The  Tramways  Committee  pa-sed  a  resolution  instructing  the 
general  manager  to  arrange  for  certain  services,  and  that  in  the 
event  of  any  motormen  or  conductors  refusing  to  carry  out  the 
orders  to  enable  such  cars  to  be  run,  their  services  in  the  tram- 
ways department  be  dispensed  with.  Motoimen  for  extra  time 
involved  would  receive  about  Ss.  Sd.  and  the  conductors  2s.  lid. 
to  38.  4Jd.  ;  the  men  do  not  like  the  idea  of  working  at  night  after 
starting  about  4.30  in  the  morniDg.  Since  the  outbreak  of 
war  102  tramway  emplojes  have  enlisted,  while  51  lelt  their 
employ  to  work  in  foundries,  &e.,  making  a  total  of  153  ont  of 
450.  The  Tramways  Committee  has  decided  to  make  no  pajments 
to  dependents  of  its  emplojes  who  have  not  already  enlisted.  The 
Committee  is  at  present  paying  £35  per  week  to  dependents  of 
emplojes  who  are  with  the  Colonrs. 

Burnlej. — Feaiale    Labour. — A  proposal  to  employ 

women  as  car  conductors  has  been  left  in  the  hands  of  the  chair- 
man of  the  Tramways  Committee  and  the  tramway  manager  for 
investigation. 

C'ontiuental. — Spain. — The  Sociedad  Hispano  -  Beige 
de  Ferrocarriles,  Mineria  y  Industria,  is  reported  to  be  preparing 
plans  in  respect  of  a  projected  narrow-gauge  electric  railway 
between  Fonsagrada  and  the  Port  of  Ribadeo. 

Dai'lin<>'tou. — Female  Labour. — The  T.C.  has  ai- 
ranged  for  eight  female  conductors  to  be  employed,  owing  to  the 
tramway  staff  having  been  depleted  by  enlistments.  They  will 
work  eight  hours  daily,  and  receive  between  19s.  and  20s.  per 
week. 

Glasa'OW. — Female  Labour. — There  are  now  150  fully 
trained  women  acting  as  conductors  of  Glasgow  tramway  cars,  and 
on  Tuesday  another  50  women  started  training  under  the  direction 
of  male  conductors,  so  that  by  Saturday  2C0  females  wiU  be  engaged 
at  the  duties. 

The  Tramway  Committee  has,  by  a  majority,  recommended  that 
all  soldiers  and  sailors  while  in  uniform  be  allowed  to  travel  on 
the  cars  at  half  fare,  the  minimum  half  fare  to  be  id. 

Halifax. — Traiiway  Accident.  —  A  serious  tramway 
accident  occurred  on  Saturday  night  to  a  car  travelling  from 
Ovenden  to  Halifax,  which  left  the  track,  turned  round  and 
toppled  over  on  to  its  side.  Between  20  and  30  passengers  were 
so  iDJured  that  they  had  to  be  removed  to  the  Halifax  Infirmary. 
The  accident  occurred  at  a  sharp  turn  in  the  roadway  where  there 
is  a  steep  gradient.  The  car  was  considerably  damaged.  The  cause 
of  the  accident  is  not  known. 

Iluddei'stield. — Year's  Working. — The  result  of  the 

past  year's  working  of  the  tramway  undertaking  shows  a  surplus 
of  £10,208,  as  compared  with  £8,nC0  in  the  previous  year,  after 
allowing  £13.707  for  depreciation.  Out  of  this  surplus  £8,400 
is  to  be  put  to  relief  of  rates. 

ludia. — The  Karachi  Electric  Tramway  Co.  has  received 

a  franchise  to  extend  its  tramway  lines.  The  new  line  has  been 
needed  for  some  time  and  promises  to  be  profitable.  Actual  con- 
struction probibly  will  be  delayed  a  short  time,  but  owing  to  the 
war,  labour  is  now  cheap,  and  work  probably  will  be  under- 
taken at  no  distant  date. — Far  Eastern  MerUw. 

Japan. — At  a  recent  meeting  of  the  Tokyo  City  Electric 
Enterprise  Investigatinn  Committee  one  of  the  municipal  officials 
stated  that  the  receipts  from  the  etterprises  were  not  sufficient  to 
meet  the  repayment  of  the  municipal  loans.  The  municipal 
authorities  propose  raising  tram  fares  in  the  immediate  future  by 
at  least  1  sen  per  ticket,  and  this  has  caused  icdignation  among 
some  sections  of  the  citizens,  who  are  backed  up  by  prominent 
members  of  the  City  Assembly. — Far  Fktstern  Bsview, 
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liOudoH. — L.C.C. — Although  the  strike  on  the  Council's 
tramways  still  continues,  there  are  sifrns  that  a  settlement  will 
not  long  be  delayed.  Daringr  the  week  the  Connoil  issued  a 
demand  that  all  drivers  and  conductors  of  military  aere  should 
return  their  uniforms,  and  the  inspectors  of  all  depots  have  been 
instructed  that  no  man  is  to  be  taken  on  agrain  if  he  is  eligrible  for 
military  service.  The  department  has  had  many  applications  from 
suitable  candidates  above  military  age  for  the  vacant  positions, 
and,  in  laddition  to  the  old  training  depot,  four  new  training 
schools  have  been  opened  at  which  the  new  men  are  receiving  the 
necessary  trainine  as  drivers.  Efforts  are  being  made  by  the  men's 
unions  to  bring-  about  a  settlement  through  the  B.  of  T. 

One  of  the  Union  officials  has  stated  that  it  is  highly  probable 
that  within  a  week  or  so  some  form  of  National  service  may  be 
decided  on  and  that  the  Council  has  taken  the  opportunity  of 
getting  rid  of  men  who  would  in  any  case  probably  have  to  go 
shortly. 

The  Woolwich  Arsenal  tramway  service  is  now  in  satisfactory 
operation,  and  the  general  services  are  being  improved  daily. 

Manchester. — Year's  Working. — The  annual  report 

of  the  tramway  undertaking  states  that  the  total  revenue  was 
£901,87.".,  a  decrease  of  £23,434  on  the  previous  year.  The  balance, 
with  bank  interest,  and  after  deducting  working  expenses  and  war 
allowances,  amounted  to  £312.285,  out  of  which  £100,000  had 
been  given  to  aid  the  rates.  The  aggregate  length  of  single  track 
open,  including  lines  over  which  the  Corporation  had  running 
powers,  was  195  miles  ;  parcels  carried  numbered  1,236.600  ;  and  the 
total  number  of  passengers  was  202,768,420.  Weekly  allowances 
to  emplojes  who  have  enlisted  amounted  to  £1,316  and  the  collec- 
tions on  the  oars  for  war  funds  have  realised  jE  11,286. 

Preston. — Female  Labour.  —  The  Tramways  Com- 
mittee's application  for  female  conductors  has  brought  an  extra- 
ordinary response.  It  is  intended  in  the  first  instance  to  put  14  or 
15  women  on  the  A^hton-on-Ribble  section  for  probationary  pur- 
poses, bat  it  is  probable  that  in  due  course  the  conductors  on  all  cars 
will  be  women.  As  learners  they  will  be  paid  half  rates,  but  as 
qualified  conductors  they  will  start  at  the  minimum  rate  for  men, 
viz.,  5d.  per  hour. 

Salford. — AVar  Bonus. — The  tramway  men  have  decided 
to  accept  the  Cjrporation's  offer  of  a  war  bonus  similar  to  that 
recently  awarded  by  arbitrators  at  Newcastle.  Regarding  the 
employment  of  women  on  the  cars,  the  men  have  decided  to  ask 
the  C  irporation  to  withdraw  female  labour,  and  they  will  endeavour 
to  find  a  suitable  supply  of  m-ile  labour  for  the  cars.  Should  this 
endeavour  be  unsuccessful  the  men  have  d^cided  upon  the  con- 
ditions on  which  they  will  be  prepared  to  work  with  women. 

South     Africa. — Electric     Vehicles. — The     South 

Africin  General  Eli'ctric  Co.,  which  is  pushmg  the  sale  of  electric 
vehicles  in  Siuth  ifrica,  has  lately  established  a  charging  station 
and  garage  in  Cape  Town,  where  customers' cars  can  bs  charged 
and  garaged. 

South  Staffordshire. — The  Black  Country  tramway- 
men  have  decidrd.  by  72  votes  to  (ii,  to  accept  the  bonus  jf  23.  a 
week  offered  by  the  companies.  The  men's  demand  was  for  an 
increase  of  ii.  per  hour. 

Whit  worth.— The  U.D.C.  has  decided  that  the  Tram- 
ways and  Electricity  Committee  be  dispensed  with  for  the  present 
year,  and  that  the  work  (if  any)  be  done  by  the  whole  of  the 
Coonoil. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Jamaica. — To  supply  a  need  felt  by  the  British  Navy, 
a  powerful  wir.ilpss  station  is  bning  built  on  the  highlands  of  the 
Island  of  Jamiica,  .S.OOO  ft.  above  the  level  of  the  sea. 

A  force  of  about  300  men  has  been  working  on  the  plant  for  two 
months.  The  new  station  is  being  constructed  by  the  British 
Government,  and  no  details  as  to  its  ccjuipment  or  range  have  been 
permitted  to  become  public,  except  that  the  plant  will  be  a  very 
powerful  one  with  a  long  radius  of  action. 

Nottinahaui. — As  the  result  of  experiments  which  they 
have  been  conducting,  Messrs.  Farsi  &  Co ,  electrical  engineers, 
have  received  a  large  G  ivernment  omtract  for  the  supply  of  tele- 
phone mechnnism,  whit:h,  it  is  said,  will  ultimately  amount  to  over 
£250,000.  Iliiherto  these  telephone  parts  have  been  a  German 
m>nop)ly,  so  that  the  contract  may  mean  the  establishment  of  a 
new  industry  in  Nottingham. 

Tiuie  Siffiials. — It  is  stated  that  arrangements  are  in 

working  order  for  the  daily  tranfmisaion  of  a  wireless  time  signal 
for  the  use  of  shipping  in  South  African  waters,  through  the 
medium  of  the  Union  Government  wireli  sa  station  at  Slangkop. 

Wireless  Sisi'iialliu"-  on  Railways. — E.^periments  are 
being  conducted  this  week  on  a  section  of  the  London  and  South- 
western Railway  Co.'s  system  with  five  engines  equipped  with 
wireless  signalling  apparatus. 


Australia. — Melbourne. — .June  15th.  City  Council. 
Four  mechanically-fired  boilers,  one  turbine-driven  boiler-feed 
pnmp,  two  fuel  economisers,  circulating  water  pumps.  City 
Electrical  Engineer.  Specifications  from  Messrs.  Mcllwraith, 
McEacharn  &  Co..  Ltd.,  London,  E.C. 

June  30th.  Victorian  Railway  Commissioners.  One  13-in. 
centre  lathe  for  turning  or  grinding  commutators  for  traction 
armatures  ;  one  9-KW.  motor-generator  and  battery-charging 
accessories  :  fonr  electric  motors.* 

July  14th.  Victorian  Railway  Commissioners,  Supply  of  60,000 
flame  arc  carbons  for  use  in  Ganz  flame  arc  lamps  (Contract 
28,811);  alumininm  feeder,  insulators,  feeder  taps,  and  terminal 
anchoring  and  joint  clamps,  for  St.  Kilda-Brighton  electric  street 
railway  (Contract  28,817). — Australian  Mining  Standard. 

Sydney.— July  12th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Two  steam  turbines  and  condensers  at  Ryde  pumping 
station,  for  the  Chatswood  pumping  plant.  Secretary,  341,  Pitt 
Street,  Sydney. 

July  19th.  Council,  Maximum-demand  indicators.  Specification 
(10s.  6d,)  from  Electric  Light  Department. 

July  19th.  Municipal  Council.  One  or  two  12,000-KW.  turbo- 
alternators  (Contract  No.  303).*  A  copy  of  the  specification  can 
be  obtained  from  the  City  Electrical  Engineer,  Sydney. 

July  19th.  Steel  towers  for  33  000-volt  transmission  line. 
Specification  (10a  6d.)  at  E,L.  Department,  Town  Hall. 

July  2 1st.  N.S.W.  Government  Railways  and  Tramways  Depart- 
ment.    One  250-K.v.A,  tnrbo-generator.* 

Adelaide.— June  30th.*— Deputy  P.M.G.  120  miles  of  outside 
distributing  wire  ;  123  miles  of  infulated  copper  wire 

July  7th.' — 27.000  jointing  sleeves  and  5.5  000  copper  binders. 

Perth,— July  7th.  Deputy  P.M.G.  31.000  porcelain  or  alter- 
natively stoneware  insulators  (Schedule  432  W.A.).* 

Specifications  for  the  items  marked  *  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Dublin. — .June  7th.  Electric  passenger  lift  for  Irish 
United  Assurance  Society.    See  "Official  Notices"  to-day. 

Diiiidee.— June  4th.  Corporation  Electricity  Depart- 
ment. Reinforced-ooncrete  floors  and  jointless  flooring,  required 
for  the  extension  to  Carolina  Port  generating  station. 

EceleSi — June  9th.  Corporation.  Installation  of  the 
electric  light  at  the  Anson  Street  Council  Schools.  Winton.  Forms 
of  tender  (lOs.)  from  Mr.  E.  Parkes,  Town  Clerk,  Town  Hall. 

Edinburgh.— June  21st.  Two  5,000-kw.  turbo-alter- 
nators and  condensing  plant,  for  Portobello  supply  station.  See 
"  Official  Notices"  May  2l8t. 

Edmonton. — June  1st.  Maintenance  of  the  intercom- 
munication fire  alarms  at  the  various  elementary  schools  in 
EJmonton  for  12  months  for  the  Education  Committee.  Architect, 
Town  Hall,  Lower  Eimonton. 

Finchley.- May  31st.  U.D.C.  Wiring,  for  light,  100 
workmen's  dwellings.     See  ''  Official  Notices"  May  7th. 

Kirkcaldy. — June  14th.  Corporation.  100  half-watt 
1,000  c  p.  lam'pj  and  lanterns  for  street  lighting.  See  "Official 
Notices"  to-day. 

London. — L.C.C. — June  4th.  Installation,  260  wiring 
points,  345  lights,  also  electric  bells,  at  the  County  Secondary 
School,  South  Hackney.     See  'OfiBcial  Notices"  May  2lst. 

St.  Pangeas —Jane  14th  Corporation.  Twelve  months'  supply 
of  Welsh  and  steam  coal  for  the  electricity  stations  and  baths. 

West  Ham.— June  14th.  Installation  of  lighting  and  water- 
heating  apparatus  at  Knox  Road  Special  School,  for  Education 
Committee.     See  "Official  Notices"  to-dsy. 

.Manchester. — June  2nd.  Corp?ktion.  Coal-unloading 
crane,  conv.-ying  plants,  4:3.     See  "Official  Notices"  M»y  7th. 

Xew    Zealand.— CHRiSTcnuRrH.— July    3rd.      House 

service  meters  for  the  City  Connoil.  Specifications  from  the  City 
Electrical  Engineer's  office. — Xi lo  &'a!and  i:iiip/>in</  and  O'mmerce. 

Portsmouth.  —  June  Ist.  Corporation.  100  tons  of 
steel  girder  tram  rails,  five  tons  of  steel  fishplates,  one  ton  of  fish- 
plates, three  tons  of  5-ft.  wronght-iron  tie-bare.  See  "  Offijial 
Notices"  Msy  14th. 

Itani^oon. — August  11th.  Installation  of  a  system  of 
fire-alarm-,  for  the  munii-ipality.  Spec  itication  (10s)  from  Messrs. 
OgiUy.  Giilanders  &  Co.,  67,  Cornhill,  E.C. 

Itedditeh. — June  1  Ith.  ii.T.  three-phase  switchboard. 
See  "  OlHcial  Notices"  to-day. 

Khondda.— June  4th.  I'.D.C.  Water-storage  tank 
(30,000  gallonf"),  for  Forth  Electricity  Works.  See  ''Official 
Notices  "  to-day. 

Tasmania.  —  Lauxceston. — July   26th.     Sub-station 

equi  ment.  Section  I,  Converter  machine,  ewitchgear,  ka.  ;  Section 
II,  Underground  feeder  cable.  Specification  (2l8.)  from  the  City 
Electrical  Engineer,  Town  Hall. 

HoiiABT.— July  5th.  Lead-covered  telephone  cables  ;  glassware 
and  other  material  for  batteries  ;  telephone  inetrumentB  and  parts, 
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inolndiner  switchboards  ;  iron  work  ;  varions  insulators  ;  irnn, 
steel,  copper  and  bronze  wire  ;  india-rubber,  ffutta-perchB,  cotton, 
silk  or  wool-covered  wire  ;  s'eeves,  paper  jointing:,  &o.,  for  P.M.G.'s 
Department.     See  "Official  Xotices"  to-day. 

Wiiraii.  —  May  29th.  Corporation.  H.T.,  three-core, 
paper  and  lead-covered,  armoured  feeder  cable,  transformer  and 
gwitchgear.     See  "Official  Notices"  May  Hth. 


CLOSED. 
Australia. — The  following  tenders  have  been  accepted : — 

P.M.G.'s  Depahtment,  N.9.W. 
340  mllsa  twi9««4  p»ir,  rabbar-iasulatsd  wire,  £14  103.  per  mil*.— Btitlsta 
Inealated  &  Helsby  Cables,  Ltd. 

P.M.G.'s  Department,  Victobia. 
Accomulator  b»tt«ry,  Tudor  type,  for  Perth  rsdio-telegraph  station,  f  3M.— 

J.  R.  W.G«rd»m. 
3  miles  p»per.io9ulated,  lead-oovered   cable,    101   pairs,  f  393  per    mile  ; 
8  miles  ditto,  39  pairs,  £i2i  per  mile.— British    Insulated  &  Helsby 
Cables,  Ltd. 

Victorias  Railways  Department. 
(Electrical  equipment  of  Melbiurne  suburban  system.^ 
Track  and  line  relays.  fS.OB"".— British  Pneumatic  Railway  Signal  Co.,  Ltd. 
Track  resistanos,  f  1,617.— MoKenzie,  Holland  &  Westinghouse  Power  Signal 

Co  ,  Ltd. 
Volt  feeder  cables,  volt  track  cables  and  accessories,  schedules  rates.— 

British  Insulated  &  HelsBy  Cables,  Utd. 
Overhead  equipment  of  permanent  way  and  overhead  transmission  mains, 

schedule  rates.- Britibh  Insulated  &  Heishy  Oables,  litd. 
Hard-drawn  copper  wire,  al  £S&  17s.  per  ton.— British  Insulated  &  Helsby 
Cables,  Ltd. 

Mklbocbne,  Brcnswice  and  Cobubg  Tramways  Trust. 
a-coro  H.T.  cable,  £1,183.— W.  T.  Peoley's  Telegraph  W.irks,  Ltd. 
Overhead  material,    £1  654.— G.  H     Bishop,    British   Insulated  &  Helsby 

Cables,  Ltd.  ;  La'oeilee,  Parringtoo,  Australi*n  Oeaeral  Eleottio  Co. 
Car  equipment,  £6  549  -  Anstraliin  General  Electric  Co. 
Sub-station  equipment,  £3,510.— Australian  General  Electric  Oo.~T,ndere. 

Beibill-oii-Sea.— The  T.C.  has  accepted  the  tender  of 

Messrs.  Myerf,  Rose  &  Co.  for  500  tons  of  Shipley  Peas  coal,  for  the 

electricity  works,  at  &l  7f.  iii.  per  ton. 

Bradford. — The  (xuardians  have  accepted  the  offer  of 

Mr.  Coarles  Bell,  at  £33,  for  installing  electric  light  at  the  West- 

biook  Lodge  relief  station. 

Dover. — The  T.U.  received  the  following  tenders  for  six 

electriial  vehicles  for  sjavenging  ; — 

Edison  Accamulators.  Ltd (accepted)     £6,760 

General  \  eoicie  Co.,  L,id.  5,850 

WoUeiey's  Motors,  Ltd 6,490 

Glasgon-. — The  Tramways,  TTorks  and  Stores  Committee 
recommeodH  acceptance  of  the  following  : — 
Scrap   copper   cable,    scrap  motor    field    coils,  scrap     zinc. — F.  and  W. 

MaoLellan,  Ltd. 
Scrip  copper  wiFrt  and  bond?,  scrap  armature  coils,  scran  brass,  brass  dast, 

scrap  lead,  scrap  rubber  cable,  screp  dry  cells.— R.  M.  Easdale  &  Co. 
Scrrp  leai-oovered  c*ble.— Train rir  &  Allison. 
Brass  luinings  and  borings,  copper  and  mica  turnings.— Pegler  Bros.  &  Co., 

Ltd. 
Cast-iron  s'^opping-place  S'gQ  posts. — D.  King  &  Son ;  J.  and  A  Law,  Ltd. 
Two  50O-KW.  rotary  cunvercers. — British  Westinghouse  Co.,  Ltd. 

The  Corporation  has  placed  a  12  montho'  contract  for  direct 
curreat  house  seryice  maters  with  the  British  Thomson-Hjuston 
Co,L-d. 

Governnient  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named : — 

War  OrricE. 
Telegraph  po'e  arms. — BuUers,  Lt  i. ;  S  emens  Bros.  &  Co. 
losma.or  bolts. — T.  W.  L.ench.  L:d. ;  Chas.  Richards  &  ^ons. 
Battery    boxes. — Ace  imulator  lodustries,    Ltd. ;   Houghton-Batcher    Mfg. 

Co.,  Ltd.;  Wallers  H^leotrical  Mfsg.  Co.,  Ltd. 
Insnlator  brackets,  clips,  pole,  &c.— Bulltrs,   Ltd. ;  T.   W.    Lench,    Ltd. ; 

Siemens  Brrs.  &  Co.,  Ltd. 
Electric  cable  aod  wire.— T.  Bolton  &  Sons,  Ltd. ;  B  I  &  Heisbv  Cables, 

Ltd  ;  Callender's  Cable  ard  Ccnstruotion  Co  .  Ltd. ;  H'lnley's  Telegraph 

Wo-ks    Co  ,  Ltd.;  Hooper's  Telegraph  aod  India. Rubber  Works,  Ltd.; 

R.  Johnson,  Clapham  &  Morris,  L,td. ;  Johns  n,   Mat^hey  &  Co..  Ltd. ; 

R.  Johnson  &  Nephew,  Ltd. :  London  Electric  Wire  Co.  4  Smiths,  Ltd. ; 

Shropshire  I'on  Co  ,  Ltd.  :  Siemens  Brn„.  &  Co.,  Ltd.;  F.  Smith  &  Co., 

ino.-rpirated  in  the  London  Electric  Wire  Co.  &  Smiths,  Lid. :  Ward 

and  Goldscone. 
Electric  cells  -Siemens  Brrs  &  Co,,  Ltd. 
Resistance  c^is.- Gambrell  Bros.,  Ltd  ;  Mnirhead  &  Co.,  Ltd. ;  Nalder 

Mros.  4  Thjmpson,  Ltd.;  R.  W.  Paul;  W.  G.  Pye  &  Co. ;  Beid  Bros. 

Enginte'S,  Ltd. 
Telegraph  commutators  and  vibrators. — Edis"»n  &  Swan  United  Electric 

Light  Co. ;  Gell  Telegraoh  Appliances  Syndicate,  Ltd. 
Electric  cranes.— Babccck  &  Wilcox,  Ltd. 
Insulator  cups. — Bailers,  Ltd. ;  Taylor,  Tunnioliffe  &  Co.,  Ltd. 
Electric  sets.  &o. — Austin  Motor  Co 
Galvanometers.— Edison  &  Hwan  United  Electric  Light  Co.,  Ltd.;  iQdia- 

Euhber,  Gutta-Peroha  and  Telegraphs  Works  Co.,  Ltd. 
~  Insulat'irs  — Xjitholite,  Ltd. 
-■  Electric  lamps.     Bnmsdown  Lamp  Works,  Ltd.;  Cryselco.  Ltd. ;  Ffandem 

Co.,  L  d  ;  General  Klectric  Co..  Ltd  ;  Indta-Kubber.  Gutta-Percha,  aod 

T^'egr-ph  Works.  L'd  ;   Omega  Electric  Lamp  Co.,    Ltd  ;   Siemens 

Bros  D*nam'i  Work-,  Ltd 
Telegraph  poles,  s'ee'.— Bayiiss.  Jones  &  Bayliss  ;  Siemens  Bros.  &  Co.,  Ltd. 
Ditt'.  w  od  —  W.  H.  Beal:   'V,  E.  Chivers  4  8  ms  ;   Cntians  Steam   Joinery 

Works;  John  iaques&  Sons,  Ltd  ;    Map  e  4  Co,   L'd.  :  H.   H.  Martvn 

and    Co..  Ltd.;  T.  and  8.    E.    Merredew,    Ltd.;    Venesta,  Ltd.;    D. 

Wishart  4  Co. 
El'ici'ic  light  switches.— General  Electric  C^.,  Ltd. 
Telephone  b  t*  and  parts.-  L  ndon  Kl-ctnc  Wire  Co.  and  Smiths;  Siemens 

Bros  4C)..  Ltd. ;    Walt-rs  Electric»l  Mfg.  Co.,  Ltd. :  Western  Electric 

Co.,  Ltd  ;  West  -^ondon  Sclent  6  •  Apparatus  Co  .  Ltd. 
Works,  fle-viies.  ele.itri  lal  wiriog  Codf  i,d,  Hutton  Veney  and  Warminster. 

— Edmunds  ns  Eleoiricity  Corporation,  Ltd. 
Electrical  wiring.  Codforfl.  -Tredegar   Ltd. 
Electrical  wiring.  Sutton  Vene?.— Gjrdlestnne  4  Co. 
Elec  ric  light  instsliat  on,  Cannock  Chase,  Mansdeld,  Oswestry  and  Rhyl.— 

Elli8  4  Wa.d,  Ltd. 
Electric  light  in»tallaticn,  Richmond.  — Cox- Walkers. 

India  Office;  Stork  Department. 
Wireless  apparatus.— Marconi  Wireless  Telegraph  Co. 


Cable.- Siemens  Bros.  4  Co. 

Searchlights.-  Chance  Bros.  4  Co. 

Telephone  parts.— Peel-*"ionner  Telephone  Works. 

Wire.— B.I.  4  Helfcby  Cables,  Ltd. ;  T.  Bjlton  &  Sons,  Ltd.;  White  Cross  Co. 

Post  Office. 
Telegraphic  apparatus. — Creede.  Bille  4  Co. 
Telephonic  appa-atus.— Automatic   Telephone   Mfg.  Co.,  Ltd. ;   Brit.  L.  M. 

Kricsson     Mfg.    Co.,    Ltd.:   Ptcenix  Telephone    and  Electric  Works, 

Ltd. :  Western  Rlectric  Co.,  Ltd. 
Telephonic  cable. -J.  hnson  4  Phil  ips;  Pire'l'-General  Cable  Works,  Ltd.: 

Bt.  Helens  Cable  and  Bubbe'  Co.,  Ltd.  :  Western  Kleotrio  Co..  L-d. 
Stoneware  ducts.— Albion  Clay  Co.,  Ltd.;  Doulton  &  Co.,  Ltd.;  Dates  and 

Green,  Ltd. 
Insulator  sp-ndies.-  T.  W.  Lenoh,  Ltd. 
Insulating  ttrips.—  Millars  Timber  and  Trading  Co.,  Ltd. 
Laying  ducts,  Stockport.— W.  H.  Worthington,  Ltd. 
Laying   ducts     and    pipes,     BBlved,:ro    to    Hop    Exchange,    S.E.— F.  G, 

Brumme'l. 
Telephone    Exchange   equipment,    Huddersfleld.— Peel-Conner    Telephone 

Works,  Ltd. 
Telephone    Exchange    equipment    extensions,    East   (London). — Western 

Electric  Co.,  Ltd.    Salisbury.— Peel-Conner  Telt  phone  Works,  Ltd. 

KillffSton-on-Tlianies. — The  T.O.  has  accepted  the 
tender  of  the  Anglo-American  Oil  Co.,  Ltd  ,  for  1,400  tons  of  fuel 
oil  for  Diesel  engines  for  two  years,  at  £3  58.  per  ton. 

London.— Stepney. — The  Electricity  Committee  reports 
the  purchase  of  6  270  tons  of  coal  for  the  electricity  undertaking 
at  prices  ranging  from  21b.  6d.  to  24=.  a  ton,  and  has  accepted 
the  offer  of  Messrs.  E.  Fjster  &  Co.  for  3,000  tons  of  Bestwood 
Washed  Peas,  at  21s.  6d.  per  ton,  in  weekly  quantities  of  about 
60  ton". 

Haokset. — The  Electricity  Committee  recommends  the  BO.  to 
enter  into  a  sole-use  contract  with  the  Electrical  Apparatus  Co., 
Ltd..  for  the  supply  of  direct-current  houee  type  meters,  as  may  be 
required,  up  to  and  including  25  amperes  capacity,  for  one  year. 

Spain. — The  Spaoish  Ministry  of  Marine  has  recently 
placed  a  contract  with  the  Sociedad  Ei<p9nola  de  Congtrnccion 
Naval  for  the  establishment  of  an  electricity  generating  plant  at 
the  State  Artillery  and  Projectile  Works  at  La  Carraca  for  lighting 
and  power  purposes. 

Tasmania. — The  Mount  Lyell  M.  and  R.  Co.,  Ltd.,  has 
entered  into  a  contract  with  the  B  itish  Insulated  and  Helsby 
Cables,  Ltd.,  for  the  sale  to  them  of  250  tons  of  electrolytic  copper 
(B.S.A.  brand)  monthly. — Tenders. 


FORTHCOMING    EVENTS. 


Physical  Society  of  London.— Friday,  May  asih.  At  8  p.m.  At  King's 
College,  Hirand.  Papi-rs  on '*  Numerical  Relations  Between  Electronic 
and  Atomic  Constants"  by  Dr.  H.  8.  Allen;  "A  Mtthod  of  Calculating 
the  Absorption  Coefflcieuta  of  Hom^g-'neous  X-Kadiation."  by  Mr.  H. 
Moore;  "Two  F^xpTiments  Il'ustratine  Novtl  Properties  nf  the  Electron 
Currents  from  Hot  Metals,"  bv  Prof.  O.  W. Richardson,  F.R.S. ;  "  High 
Permesbifity  in  Iron."  by  P'of  E.  Wil-on. 

Royal  Institution  of  Great  Britain,— Friday,  May  28th.  At  9  p.m.  At 
Alb  m*ili  dtreet.  W.  ►'apr^r  on  '  Kngineeiiog  Problems  of  Mesopotamia 
and  Eiiphracs  Vnlley,"  bv  Sir  .1.  J.ckson 

F'iday,  June  4th.    At  9  p.m     Paper  on  **  Radiation  from  Exploding 
Atoms  "  by  Prof  E  Rutherf  rd,  F.R.d. 

RODtgen  Society.  Tuesday,  June  1st.  At  f.l5  p.m.  At  Cancer  Hospital, 
Fulham  uuad,  3.W.    Annual  gen::rBl  meeting. 


Thermal   Insolation  Tests  of  Electric  Ovens. — A 

recent  issue  of  the  Electrifal  World  contained  some  particulars  of 
an  investigation  into  the  resistance  to  heat  rffered  by  five  different 
kinds  of  oven  wall,  the  oven  in  question  being  one  used  for  elec- 
trical work  at  Hirvard  University,  rectangular  in  shape  with  walls 
composed  of  asbestos  board.  A  summary  of  results  from  the 
varinu<*  tf'Stfl  is  given  b^lnw  ; — 


Series 

Nature  of  wall. 

Deg.  C. 
r  ss  per     | 
watt  input. ; 

Thermal 

resistance 

ratios. 

1 

2 

Single  shell 
Double  shell 

and    simple  air 

0-0254     1 
0-0410 

1 
1'62 

3 

space 
Double  shell 

and   cellular  air 

00410 

1-62 

1 

4 

space 
Double  shell  packed  with  cotton 

waste 
Bonble  shell  packed  with  metal- 

lin  wool 

0'0605 
00779 

2-38 
307 

1-47 
1-9 

The  oven  measnrpd  externally  63  in.  X  414  in.  X  44  in.,  and  in- 
ternally, 56  in.  X  3tJ  in  X  35  in.  (approximately).  It  was  found 
that  after  seven  or  eight  hours  from  the  commencement  of  heating, 
thi  rate  of  rise  of  internal  temperature  was  sufficiently  small  to 
enable  heat  input  to  be  taken  as  heat  leakage  without  serious  error. 

The  ovens  provided  with  double  walls,  containing  a  simple  air 
space  between  them,  showed  about  60  per  cent,  more  thermal  re- 
sistance to  the  escape  of  heat  than  a  single  wall  after  a  steady 
input  for  from  seven  to  ei^ht  hours.  laserting  a  few  horizontal 
wooden  strips  into  the  walla  to  break  up  the  air  space  into  com- 
partments had  no  appreciable  effe  jt.  Packin?  the  hollow  walls 
with  loose  dry  cotton  waste  increased  the  diuble-wall  thermal  re- 
sistance nearly  50  per  cent ,  and  packing  with  a  loose  fl  icculent 
mineral  sub^tanc>^  nearly  90  per  cent.  Thn  latter  substance  is 
procured  in  Indiana,  and  is  fused  and  blown  out  with  com. 
presB3d  air. 
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MAIN-MOTOR-STARTING    SWITCHGEAR 
USED  ON  MODERN  GERMAN  SUBMARINES. 


By   NORMAN  H.  WOOD. 


OwiNir  to  the  exigencies  of  service  to  which  a  modern  ocean- 
going submarine  boat  is  e.'cposed,  and  the  fact  that  the 
machinery  used  to  submerge  the  boat  and  propel  it  when  sub- 
merged must  be  absoUitely  rehable,  every  effort  is  made  to 
install  apparatus  which  is  effective  and  yet  extremely  simple. 
On  the  surface  a  submarine  is  propelled  by  means  of 
internal-combustion  engines  using  crude  oil,  but  when  diving 
and   running   submerged  the   boat  is   driven    by  powerful 
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SHUNT    FIELD    WITH    PARALLtL    RESISTANCE 
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Diagram  ok  Connections  ov  Motoh-Starting  Switchgeab. 


electric  motors  and  maintained  at  the  desired  depth  by 
means  of  diving  rudders  or  hydroplanes.  Should,  however, 
the  main  motors  or  their  starting  switchgcar  brealc  down 
when  the  boat  is  running  submerged,  the  diving  action  of 
the  hydroplanes  becomes  nil,  and  the  submarine,  due  to  its 
rcservi-  buoyancy,  will  immediately  rise  to  the  surface, 
thereby  becDming  a  helpless  target  for  the  guns  or  ram  of  an 
enemy  warship  having  a  greater  surface  speed  than  itself. 

These  motors  receive  their  current  from  a  large  storage 
battery  usually  placed  amidships,  and  on  modern  German 


submarines  the  starting  gear  is  of  a  very  special  type,  the 
peculiarity  being  that  the  starting  rheostat  has  been  entirely 
eliminated.  Experience  has  shown  that  these  rheostats,  even 
when  immersed  in  oil,  are  very  unreliable.  Further,  they 
occupy  a  large  space  and  are  very  heavy. 

The  starting  switchgear  adopted  by  the  German  Navy 
is  shown  on  the  accompanying  diagram. 

The  battery  consists  of  4  units  of  CO  cells  each,  arranged 
in  series-parallel,  and  any  one  unit  can  be  cut  out  by  means 
of  the  isolating  links.  The  cells  are  of  a  special  type 
designed  to  withstand  repeated  momentary  shorts  without 
appreciable  damage.  The  individual  plates  are  of  lead,  the 
positives  being  of  the  high  surface  type  whilst  the  negatives 
are  pasted.  The  containers  are  of  special  vulcanite  and  are 
perfectly  watertight,  with  a  space  of  (iO  mm.  allowed  between 
the  lowei-  edges  of  the  plates  and  the  container-bottoms 
to  receive  any  mud  that  may  accumulate,  (rrooved  wood 
separators  are  inserted  between  the  individual  plates.  The 
boat  can  assume  an  inclination  of  25°  in  any  direction 
without  the  acid  running  out  of  the  containers. 

The  motors  are  of  the  shunt-wound  double-motor  type, 

fitted  with  interpoles  and 
compensating  windings. 
Each  main  motor  has 
two  armatures  mounted 
on  the  same  shaft,  with 
two  distinct  but  equally 
proportioned  fields  of 
eight  poles  each,  where- 
by each  armature  at 
full  load  exerts  half 
the   total   output,   viz, 

22.')  H.H.P. 

The  shunt  fields  are 
arranged  in  series,  with 
a  non-inductive  resist- 
ance in  parallel  to  pro- 
vide a  shunt  discharge 
path  when  the  current 
in  the  fields  is  switched 
off.  The  whole  is 
mounted  together  to 
form  one  complete  unit. 

The  starting  switch- 
gear  is  of  the  open  type, 
and  consists  of  quick- 
breaking  change-over 
knife  switches  with 
auxiliary  breaking-con- 
tacts, the  whole  being 
mounted  on  slate  base- 
plates secured  to  angle- 
iron  frames,  with  the 
connections  taken  cfV  at 
the  back. 

The  cables  are  lead- 
covered  and  aruioured 
with  interwoven  fiexible 
galvanised-steel  wires. 

Starting  for  the 
"  .Vhead  "  position  is 
effected  as  follows  : — 

1.  Switch  A  is  moved 
up,  switch  u  down,  and 
the  automatic  overload 
cut-outs  are  inserted, 
when  a  current  is 
immediately  sent 
through  the  shunt 
to  start  up  the  motors  on 
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windings.     It  is  thus  impossible 

an  open  field.  "- ' '  " 

2.  Switch  11  is  placed  up  and  switch  C  down,  when  a  very 
heavy  impulse  current,  about  1 ,00(t  amperes,  is  sent  through 
the  two  armatures  in  series,  which  at  once  commence  to 
revolve.  As  tiiis  heavy  current  is  only  momentary,  the  time 
limits,  which  are  set  for  about  3  seconds,  prevent  the  cut- 
outs from  operating.  iP'.-^F'i"*' 

3.  By  means  of  the  shunt  regulator  the  speed  is  increased 
to  the  utmost,  when  the  shunt  reslEtance  is  quickly  cut  out 
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aud  switch  c  placed  up,  whereby  the  armatures  are  in  series 
across  the  full  battery  pressure. 

4.  By  means  of  the  shunt  regulator  the  speed  is  again 
increased  to  the  utmost,  the  shunt  resistance  quickly  cut 
out  and  switch  d  moved  up,  thus  placing  the  armatures  in 
parallel  across  the  full  battery  pressure. 

The  speed  can  now  be  adjusted  at  will  by  means  of  the 
shunt  regulator.  With  this  arrangement  continuous  regu- 
lation from  80  up  to  350  r.p.m.  is  possible. 

To  reverse,  switches  a,  b,  c  and  i)  are  opened,  a  is  placed 
down  and  the  other  switchings  are  carried  out  as  above. 

As  the  time  limits  are  set  to  operate  at  about  3  seconds 
the  cut-outs  are  fully  effective  on  a  prolonged  overload,  but 
as  an  additional  safeguard  single-pole  fuses  are  placed  in  the 
armature  circuits. 

This  switchgear  is  usually  placed  in  the  boat  as  near  the 
main  motors  as  possible,  and  is  provided  with  the  necessary 
number  of  ammeters  and  ampere-hour  meters  of  the  mercury- 
motor  type,  to  enable  the  officer  in  charge  to  read  off  the 
condition  of  the  battery-units  and,  incidentally,  to  check 
their  efficiencies. 

The  battery  can  only  be  charged  when  the  boat  is  on  the 
surface,  the  motors  being  driven  as  dynamos  by  the  oil 
engines,  but  special  terminals  are  provided  to  enable  the 
battery  to  be  charged  with  its  sections  in  series  or  parallel 
from  a  source  outside  of  the  submarine,  such  as  the  parent 
boat  or  dockyard  plant. 

The  capacity  of  the  battery  is  so  rated  as  to  enable  the 
main  motors  to  give  their  full  outputs  for  H  hours, 
thereby  imparting  to  the  boat  a  submerged  speed  of  about 
10  knots. 


NOTES. 
The  Enaineeriiio'  Institutions'  Tolunteer  Traininff 

Corps. — A  meetinsT  was  held  at  the  Institution  of  Electrical 
Engineers,  on  Thnreday  last  week,  to  inau§rurate  the  Engineering 
Institutions'  Volunteer  Training  Corps,  the  formation  of  which  was 
foreshadowed  in  these  columns  recently.  Sir  John  Snell, 
PresHent  I. E.E..  occupied  the  chair,  and  there  was  a  good  attendance. 

The  President  announced  that  the  Corps  had  been  formed  at 
the  request  of  General  Sir  O'Miore  Creagh,  V.C,  military  adviser 
to  the  Central  Association  of  Volunteer  Training  Corps,  who  had 
nominated  Col.  C.  B.  Clay,  V.D.,  as  Commandant,  and  he 
referred  to  the  presence  at  the  table  of  Mr.  H.  C.  Gunton,  Power 
Eigineer  to  the  P.jst  Office  and  C  mmandant  of  the  Post  Office 
Engineering  Volunteer  Training  Corp?,  and  engineering  adviser 
to  the  Central  A^siciation,  whose  experience  in  Territorial  and 
Volonteer  organisation  would  be  valuable  to  them.  He  hoped  the 
I.E  E.  would  form  a  nucleus  which  members  of  other  Eogineering 
Institutions  would  join  :  when  the  London  unit  had  been  organised, 
it  was  hoped  that  the  Local  Sections  would  form  similar  units  in 
their  respective  areas.  The  Corps  would  have  the  cordial  sym- 
pathy and  support  of  the  Council  of  the  Institution,  and  it  might 
be  possible  to  contribute  to  its  equipment  from  the  Institution 
funds,  should  that  be  found  necessary. 

Col.  Clay  proposed  that  Sir  .Tohn  Snell,  who  had  already  done 
a  great  deal  for  the  Corps,  should  be  invited  to  become  its  Hon. 
Commandant,  and  this  proposal  having  been  heartily  endorsed  by 
the  meeting,  Sir  John  said  he  had  great  pleasure  in  accepting  the 
appointment.  He  then  vacated  the  chair,  and  Col.  Clay  read  a 
letter  from  General  Sir  O'Moore  Creagh,  who,  after  expressing 
his  pleasure  on  the  acceptance  by  Col.  Clay  of  the  position  of 
Commandant  of  the  Corps,  said  : — 

"The  formation  of  engineering  units  Is  of  the  greatest  import- 
ance if  the  Volunteer  organisation  is  to  be  satisfactorily  completed, 
and  the  members  of  your  unit  should  be  eminently  suitable  for 
carrying  out  work  corresponding  to  the  several  branches  of  the 
work  of  the  Royal  Engineers.  I  understand  that  in  addition  to 
Telegraph.  Telephone  and  Searchlight  Datachments,  you  propose 
to  furnish  detachments  that  can  manipulate  emergency  lighting 
sets,  and  also  detachments  that  would  be  prepared  to  undertake 
emergency  work  in  power  stations  in  case  of  damage  by  bombs  or 
other  causes.  I  consider  that  the  number  of  engineers  who  could 
be  usefully  employed  on  work  of  this  nature  is  practically  un- 
limited, and  would  be  of  the  greatest  service."  Col.  Clay  pro- 
ceeded to  express  his  indebtedness  to  the  assistance  of  Mr.  Gunton, 
and  read  a  letter  received  by  the  latter  from  Birmingham,  describ- 
ing the  work  that  was  being  done  by  the  Birmingham  Electrical 
Volunteer  Force,  of  which  particulars  were  given  in  our  issue  of 
March  5bh,  1915,  p.  311.  He  stated  that  it  was  not  proposed  to 
limit  membership  to  the  engineering  societies.  Mr.  Gunton  had 
offered  them  the  use  of  the  Inns  of  Court  Hotel  for  drill  purposes, 
and,  with  his  adjutant,  Mr.  G.  F.  Preston,  would  provide  them  with 
instructors  from  the  Post  Office  Corps.  Other  places  where  they 
mijht  drill  were  mentioned,  including  the  Headquarters  of  the 
Loudon  Electrical  Engineers  (Territorials),  where  Col.  Le  Rossignol 
had  kindly  offered  to  afford  them  facilities. 

Members  of  other  volunteer  corps  could  join  by  arrangement 
with    their    commandants    for   transfer :    and    it    was    thought 


that  special  constables  might  be  able  to  join  the  corps.  He 
regretted  that  as  no  form  of  attestation  was  permitted  by 
the  War  Office,  they  could  not  share  the  work  of  the 
Regulars  at  present.  An  entrance  fee  of  Js.  and  a  sub- 
Eoription  of  :>3.  a  quarter  were  suggested  :  the  uniform  would 
cost  about  HOs.  They  must  begin  with  squad  drill  and  company 
drill,  and  flag  signalling  ;  their  technical  work  would  embrace 
telegraphs  and  telephones,  searchlights,  trench  work,  wire  en- 
tanglements, mining,  temporary  lighting,  and,  perhaps,  wireless 
telegraphy.  They  might  also  be  employed  in  semi-military 
functions,  such  as  lighting  camps,  &c. 

Mr.  Gunton  pointed  out  that  in  the  early  days  the  assistance  of 
the  Post  Office  Corps  might  be  very  useful  to  the  new  body,  the 
former  having  obtained  the  loan  of  telegraphic  apparatus  and  tools. 
It  was  important  that  eligible  men  who  were  not  permitted  to 
enlist  should  nevertheless  be  trained,  ready  to  enter  the  Royal 
Engineers  in  a  semi-trained  condition  in  case  of  need.  In  his 
opinion  the  Volunteer  movement  encouraged  recruiting  for  the 
Army,  and  there  was  plenty  of  scope  for  the  corps. 

JIftny  questions  were  asked  and  answered,  and  it  was  agreed  to 
commence  drill  on  Wednesday  next  week,  at  fi  30  p.m.  Saturday 
afternoons  will  also  be  taken,  and  other  days  will  be  arranged  for 
as  required.  The  meeting  concluded  with  a  hearty  vote  of  thanks 
to  Sir  John  Snell,  Col.  Clay,  and  Mr.  Gunton  for  their  work  in 
forming  the  corps. 

It  was  suggested  during  the  meeting  that  many  engineering 
firms  would  be  glad  of  the  opportunity  to  assist  in  equipping  the 
corps  with  apparatus,  and  arrangements  will  he  made  to  this  end. 

\V«  are  informed  that  drills  will  be  held  on  Mondays,  Wednesdays 
and  Fridays  at  the  Headquarters  of  the  London  Electrical  Engineers, 
46,  Regency  Street,  S.W.,  starting  on  Wednesday,  June  2nd. 

AHStralla  and  Preference. — At  a  meeting  held  in 
April  at  Melbourne  by  the  Victorian  Chamber  of  Manufactures  a 
communication  was  received  from  the  Western  Australian  chamber 
asking  for  the  views  of  the  Victorian  Chamber  regarding  the 
following  recommendation  from  the  New  South  Wales  Chamber  : — 
''  That  this  Council  heartily  approves  of  the  extended  preference 
to  the  Mother  Country  given  in  the  latest  tariff,  and  urges  upon 
the  Federal  Government  the  desirability  of  the  Commonwealth 
also  comprising  trade  reciprocity  with  the  Dominions,  and  a  fixed 
minimum  surcharge  of  2.5  per  cent,  for  ten  years  upon  all  goods 
made  in  Germany.  That  the  foregoing  resolution  be  forwarded  to 
the  Associated  Chamber  of  Manufactures  of  Australia  for  sub- 
mission to  the  Federal  Government." 

According  to  the  MeVnntrne  Aqp  the  executive  of  the  associated 
chambers  was  to  consider  the  que.stion  contained  in  the  New  South 
Wales  recommendations  a  few  days  later.  The  executive  of  the 
Victorian  Chamber,  together  with  the  executive  of  the  New  South 
Wales  Chamber,  took  steps  at  the  beginning  of  this  year  to  urge 
action  somewhat  in  the  direction  indicated. 

We  are  indebted  for  the  foregoing  information  to  an  esteemed 
elect)  ical  correspondent  in  Victoria  who  is  anxious  that  we  should 
be  kept  informed  in  this  country  respecting  the  growing  feeling 
in  the  different  Australian  States  regarding  the  need  for  a  pro- 
hibitive duty  against  German  manufacturts. 

Heavy  Mechanical  Road  TiaflRc. — The  Departmental 

Committee  recently  appointed  by  the  President  of  the  Local 
Government  Board  to  consider  the  law  and  regulations  relating  to 
the  construction  and  use  of  road  locomotives  and  heavy  motor-cars 
in  Great  Britain  has  commenced  to  take  evidence.  Communications 
should  be  addressed  to  the  Secretary  of  the  Committee,  Mr.  R.  J. 
Simpson,  Local  Government  Board.  Whitehall. 

Indnstrial  Electric  Heatlnn-.— An  Industrial  Electric 

Heating  Association  has  been  formed  at  Toledo,  USA.  Oar 
American  namssake  quotes  the  following  preamble  to  the  con- 
B^.itution,  showing  the  aims  of  the  organisation: — "Recognising 
the  opening  of  a  new  and  heretofore  undeveloped  field  in  the  elec- 
trical industry,  the  importance  of  which,  and  the  possibilities  for 
the  development  of  which,  are  so  great,  and  the  present  knowledge 
80  small,  it  seems  imperative  that  an  organisation  should  be  per- 
fected to  study  and  gather  together  all  the  available  informition 
on  this  great  subject  for  the  benefit  of  its  members  and  of  the 
industry  at  large  and  for  the  exchange  of  ideas  and  data." 

Electric  I,i«ht  aud   Fans  in  German  Trenches. — 

The  Timfx  special  correspondent  in  Northern  France  states  that 
the  trenches  taken  from  the  enemy  east  of  Li  Quinque  Rue  and 
Rue  d'Ouvert  were  fitted  with  electric  light  and  fans,  and  with 
mechanism  worked  by  electric  power  for  draining  them.  "The 
necessary  power  was  obtained  from  electric  plant  at  the  coal- 
mines in  the  La  Bastee  area.  In  one  trench  our  men  profited  for 
several  hours  by  the  electric  light,  bat  eventually  the  enemy 
severed  the  wires  and  so  cut  off  the  current." 

Itenioval  of  Itust. — In  a  paper  read  before  the  Iron 
and  Steel  Institute  at  the  recent  annual  meeting,  Messrs.  J.  N. 
Friend  and  C.  W.  Marshall  described  exppriments  on  the  quantita- 
tive removal  of  rust  from  iron  by  chemical  reagents.  Various 
solutions  were  tried,  but  none  was  found  that  would  remove  rust 
without  also  dissolving  some  of  the  iron.  ( )ae  of  the  best  reagents, 
acting  quickly  on  the  rust  but  very  slowly  on  the  iron,  was  boric 
acid  ;  a  saturated  solution  cleaned  rusty  plates  in  a  day  or  two, 
after  which  very  little  loss  in  weight  of  iron  co3nrred.  A  10  per 
cant,  solution  of  aluminium  sulphate  cleaned  the  iron  in  24  hours 
and  yielded  an  excellent  metallic  surface.  Sodium  citrate,  which 
had  often  been  recommended,  acted  very  slowly,  a  20  per  cent, 
solution  taking  four  days  to  clean  the  iron  ;  it  gave  a  beautiful 
surface,  but  the  iron  continued  to  dissolve  during  the  whole  period 
of  immersion, 
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Air    Raids   and  Fire   Prevention.  —  An    excellent 

"  Warnine:  "  leaflet,  No.  17a,  haa  been  issued  to  the  public  by  the 
British  Fire  Prevention  Committee,  oontaininfr  a  description  of  the 
bombs  used  by  enemy  aircraft,  and  the  beat  steps  to  take  to  deal 
with  fires  resulting-  from  their  use.  Copies  can  be  obtained  from 
the  Committee  at  8,  Waterloo  Place,  Pa,ll  Mall,  S.W.,  on  application. 
By  kind  permission  of  the  Committee,  we  are  enabled  to  reproduce 
a  sectional  drawing:  of  the  incendiary  bombs,  which,  it  will  be 
seen,  are  exceedingly  well  calculated  to  ignite  anything  of  an 
inflammable  nature  within  their  range. 

The  bomb,  as  a  rule,  is  conical,  corded  round  ;  the  base  is  a  flat 
oup,  on  which  a  pierced  metal  funnel  is  fitted,  having  the  igni- 
tion device  and  handle  attached  at  the  top. 


SECriOK  OF  IMCEMDI/mr  BOMS 

The  funnel  is  generally  filled  with  thermit,  which  upon  iernition 
ffenerates  intense  heat,  and  by  the  time  of  the  concussion,  has 
taken  the  form  of  molten  metal  at  a  temperature  of  over  .5,000°  F. 
The  molten  metal  is  spread  by  the  concussion. 

Outside  the  funnel  is  a  padding  of  a  highly  inflammable  or 
resinous  material,  bound  on  with  an  inflammable  form  of  rope. 
The  resinous  material  creates  a  pungent  smoke. 

There  is  generally  some  melted  white  phosphorus  in  the  bottom 
of  the  cup,  which  develops  nauseous  fumes,  and  in  some  cases  cellu- 
loid chippings  are  added,  and  occasionally  a  small  quantity  of  petrol. 

The  best  means  of  combating  the  flames  produced  by  these 
infernal  devices  is  to  apply  a  stream  of  water  from  a  series  of 
buckets  or  a  hose — single  buckets  of  water  are  of  little  use,  and 
sand  has  not  the  necessary  cooling  effect.  Damped  respirators 
should  be  worn  to  prevent  breathing  the  pungent  fumes.  Gaa  and 
electricity  supplies  should  be  cut  off  at  once. 

Explosive  bambs  seldom  cause  fire?. 

Institution  and    Lecture    \otes.  —  Diesel  Engine 

Users'  Association. — At  the  May  meeting  of  the  Axtociatiou,  it 
was  agreed  that  a  member  unable  to  attend  a  meeting  on  any 
particular  occasion  should  be  entitled  to  nominate  a  deputy  to 
attend  in  his  place.  The  question  of  a  suitable  allowance  to  be 
made  for  depreciation  of  Diesel  engine  plant  in  connection  with 
income-tax  assessment  was  discussed,  and  its  further  consideration 
was  adjourned.  The  suf^ject  of  lubrication  of  Diesel  engines  was 
further  dealt  with.  Information  on  several  interesting  points  had 
been  received  from  many  of  the  members  of  the  Association,  and 
it  was  decided  to  extend  the  time  for  sending  in  returns  from 
other  undertakings  and  to  ask  for  further  information  in  certain 
oases.  These  returns  will  then  be  tabulated  and  circulated  among 
the  members  only.  The  next  meeting  of  the  Association  is  to  be 
held  on  Wednesday,  June  16th,  when  the  question  of  cracked 
pistons  will  also  come  up  for  diBoussion. 

lostltiition  of  Electrical  Engineers.— The  annual  general 
meeting  of  the  Vokkshire  Local  Section  was  held  at  Leeds, 
on  May  12th  ;  Mr.  T.  Koles  occupied  the  chair.  The  annual  balance- 
sheet  and  report  were  presented  and  adopted.  The  following  officers 
and  members  of  the  Committee  were  elected  for  the  ensuing  year : — 
Chairman.  Mr.  H.  Hodgson  Wright  (flalifax)  ;  Vice -Chairmen, 
Mr.  H.  A.  Xeville  (Wakefield"),  and  Mr.  W.  Lane  (Leeds)  ;  Hon.  Sec, 
Mr.  Jno  D.  Bailie  (Lf^ede);  Committee,  Messrs.  R.  H. Campion  (Dewe- 
bury),  W.  M.  Selvey  (Sheffield).  C.  J.Jewell  (Wakefield),  P.  J.  Pybns 
(Bradford),  J.  E.  Stoir  (Leeds),  and  E.  C.  Wallis  (Leeds). 

The  annual  general  meeting  of  the  contributors  to  the  I.E.E. 
Benevolent  Fund  was  to  lie  held  yesterday  to  receive  the  report  and 
statement  of  accounts  for  1914. 

Association  of  Mining  Electrical  Engineers.  At  a  meeting 
in  Dunfermline  of  the  East  of  Scotland  hranch,  office-bearers  were 
aopointed  as  follows  : — President,  Mr.  W.  A.  Wilkie,  Cardenden  ; 
Vice-President,  Mr.  D.  Beveridge,  Kelty  ;  Secretary  and  Treasurer, 
Mr.  Robert  W.  Peters,  Lochgelly.  A  discussion  took  place  on  the 
"  Use  and  Abuse  of  Oils  on  Mining  Plant  and  Bearings  of  Electrical 
Machinery." 

Electrically-llriven   U.S.  W:irslii|». — The  Journal  of 

Commrrcr  (Liverpool)  states  that  the  General  Electric  Co.,  of  New 
York,  will,  according  to  an  official  announcement,  supply  the 
electric  propelling  machinery  for  the  new  U.S.  battleship  ddi- 
foriiia  for  £86,200.  The  California  is  under  construction  at  New 
York  Navy  Yard,  which  submitted  an  estimate  of  £126,200  for  a 
steam  equipment. 


Tungsten-Filament  Lamp  Characteristics.— One  of 

the  greatest  difficulties  in  photometry  arises  from  the  differences 
in  the  colour  of  light  from  different  sources,  which  cause  the 
personal  element  to  assume  excessive  importance,  as  no  two 
obaervers  agree  exactly  in  their  judgment  as  to  when  two  colours 
viewed  in  the  photometer  are  of  equal  intensity.  Hence  in  accurate 
work  it  is  necessary  to  average  a  large  number  of  observations 
made  by  different  persons  in  order  to  arrive  at  a  reliable  result. 
By  varying  the  temperature  of  the  filament  of  a  standard  tungsten 
lamp,  it  is  possible  to  obtain  a  wide  range  of  colours  which  can  be 
matched  with  the  colours  of  the  lamps  under  test,  and  when  the 
candle-power  of  the  filament  corresponding  with  each  temperature 
has  been  determined,  the  process  of  comparison  is  greatly  simplified. 
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Chaeactkeistic  Curves  ok  Tungsten  Lamps. 


This  subject  has  been  investigated  by  Messrs.  G,  W.  Middlekanff 
and  J.  F.  Skoeland,  whose  results  are  given  in  the  Scientific 
Papers  of  the  U.S.  Bureau  of  Standards,  The  authors  find  that 
all  vacuum  tungsten  lamps  (100  to  1,50  volts),  over  a  wide  range 
of  wattage,  have  the  same  vultage-ourrent-candle-power  charac- 
teristics, independently  of  the  method  of  manufacture,  and  the 
relations  between  these  three  factors  can  all  b"  ac-.ura'-ely 
expressed  by  one  general  equation  of  the  form  y  =  A  j  '  +  B  j-  +  c, 
where  x  —  log  voltage.  //  =  log  candle-power,  log  wattage,  log 
current,  or  log  watts  per  candle,  and  a,  h,  c  are  constants,  the 
values  of  which  depend  upon  the  significance  of  y-  The  equation 
expresses  the  voltage-candle  power  and  the  voltage- watts  per 
candle  relations  to  well  within  03  per  cent.,  and  the  voltage- 
wattage  relatiin  to  well  within  0  O.t  per  cent,  of  the  observed 
values  over  the  range  from  0  7  to  H  3  watts  per  candle,  the  latter 
limit  extending  beyond  the  watts  per  candle  corresponding  to 
cjlour  match  with  I -watt  carbon  lamps.  It  is  therefore  possible, 
after  carefully  standardising  a  tungsten  lamp  at  colour  match 
with  4-watt  carbon  primary  standards,  to  calculate  with  a  high 
degree  of  precision  its  candle-power,  voltage  and  current  at  any 
desired  watts  per  candle  or  colour  within  the  range  above-men- 
tioned. Thus  all  measarementa  cau  be  made  at  coloar  matoh 
without  the  use  of  colour  screens. 

To  avoid  the  necessity  of  making  tedious  ealoulations.  the 
authors  give  tables  which  enable  the  change  to  be  made  from  one 
efficiency  to  another  with  an  ordinary  slide  rule.  The  charac- 
teristic curves  of  lamps  of  sizes  2.'.  to  100  watts  at  100130  volt«, 
taking  normally  12  watts  per  candle,  are  shown  in  the  aaoom- 
panying  figure. 

Coal    Suiiplies    Conference.  —  .^s  a  result   of    the 

National  Conference  on  Coal  Supplies  to  Gas  and  Electricity  Under- 
takings, a  deputation  attended  before  the  C.ial  Exports  Control 
Committee,  on  the  20th  inst.,  and  laid  the  views  of  the  Conference 
before  it.  The  deputation  consisted  of  Sir  Corbet  Woodall, 
Past  President  of  the  Institution  of  Gas  Engineers  and  Governor 
of  the  (! a'*  Light  and  Coke  Co.,  Sir  John  Snel',  President  of  the 
Institution  of  Electrical  Engineers,  Alderman  Paillips.  chairman  of 
the  Salford  Corporation  Gas  Committee,  Alderman  Kay.  chairman 
cf  the  Manchester  Corp aratinn  Gas  Cimmittee,  Mr,  Krank  lUiley, 
chief  engineer  of  the  City  of  Landnn  F.lectric  Light ing  Co,,  I.Ui .  Dr. 
Charles  Carpenter,  chairman  of  the  South  Metropolitan  Gas  Co., 
Bailie  Smith,  chairman  of  the  Gla"gow  Corporation  Electricity 
Committee,  Mr.  Reginald  Neville.  M.P„  chairman  of  the  Brentford 
Gas  Co.,  Mr.  Hanbury  Thomas,  managing  director  of  the  Sh<-ffleld 
Gaa  Co,,  Mr.  J.  S.  Highfield,  chief  engineer  of  the  Metropo  itan 
Electric  Supply  Co.,  and  Mr.  1),  Milne  Watson,  general  manager  of 
the  Gas  Light  and  Coke  Co, 
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Educational    Notes. — University  of  London. — The 

Senate  last  week  resolved  that  the  science  dfparlm-Dt  of  Gold- 
smiths' CoUcg-e  should  be  closed  as  from  the  end  of  the  present 
sesfion.  It  was  also  resolved  that  the  East  Lonf!on  College,  pre- 
viously admitted  as  a  School  of  the  University  for  limited  periods, 
should  be  continued  as  a  School  of  the  University  in  the  faculties 
of  Arts,  Science,  and  Engineering  without  further  limitation  of 
time. 

Bristol  University. — The  Council  has  decided  to  commence 
the  erection  of  new  buildings,  for  which  a  total  sum  of  £220,000 
has  been  presented  by  Messrs.  6.  A.  and  H.  H.  Wills. 

MA^■CHESTEa  School  of  Technology. — Ten  research  scholar- 
ships in  technology,  value  £S0  to  £50,  with  fees  remitted,  tenable 
daring  the  session  1915-16,  will  be  awarded  on  .Tuly  5th,  1015. 
Applicatione  must  be  received  by  June  21st.  Particulars  can  be 
obtained  from  the  Registrar.  The  acholarshipa  are  open  to 
gradnates  of  any  University  in  the  British  Empire,  and  to  other 
persons  possessing  special  qualifications  for  research. 

Appointments  Vacant.— Borough  electrical  eng;ineer 
(£400)  for  West  Hartlepool  ;  charge  engineer  (SOs.)  for  Sh  Albans 
Electricity  Works.  Particulars  are  given  in  our  advertisement 
pages. 

Fatality.— Sergt.-Major  Thompson,  11th  Welsh,  at 
the  Seaford  camp,  aged  35  years,  who  was,  before  he  joined  the 
Colours,  in  the  clerical  department  of  the  Swansea  electricity 
station,  was  returning  to  camp  jaat  before  midnight  recently  when 
he  was  accidentally  rnn  over  by  a  motor-car,  receiving  internal 
injuries  from  which  he  succumbed  shortly  afterwards.         , 

Domestic  Electric  Service  at  Hendon.— In  connec- 
tion with  their  efforts  to  extend  the  domestic  uses  of  electricity, 
the  Hendon  Electric  Supply  Co.,  L^d.  have  arranged  with  Mrs. 
Maud  Lancaster  to  give  a  series  of  demonstrations  of  various 
domestic  electric  appliances.  The  first  of  these  demonstrations 
will  take  place  on  Tuesday  next  at  St.  Alban's  Hall,  Gilder's 
Green.  At  3.30  o'clock  a  lesson  in  cooking  economical  French 
dishes  will  be  given  by  Mrs.  E.  Lewis,  and  it  is  after  tea  that  Mrs. 
Lancaster  will  begin  her  explanations  to  ladies  and  their  cooks. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway,  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  at  to  their  morements. 


Central  Stati(»n  Officials.— The  Luton  Electricity 
Committee  proposes  to  raise  the  salary  of  Mb.  R.  Habdino,  chief 
clerk,  from  £120  to  £130  per  annum. 

The  Bexhill-on-Sea  T.C.  has  appointed  Mb.  S.  B.  Bubton,  fenior 
shift  engineer,  to  succeed  Mr.  R.  N.  Smith  (who  has  enlisted)  as 
consumers'  assistant,  at  £2  per  week. 

Tramway  Officials.— Mr.  F.  Freshwater,  manager  of 

the  Imperial  Tramways  Co.,  L'd.,  Stock ton-on-Tets,  and  his  wife, 
have  been  presented  by  the  staff  with  an  inscribed  solid  silver  tea 
and  coff*^e  service  on  the  occasion  of  their  silver  wedding. 

Mb.  .John  Camebos,  Jrs.,  a  son  of  Mr.  John  Cameron,  manager 
and  secretary  of  Blackpool  and  Fleetwood  Tramroad  Co.,  has  been 
appointed  mauager  of  Northampton  tramways  at  a  commencing 
salary  of  £350  a  year.  For  some  years  Mr.  J.  Cameron,  Jan.,  has 
been  borough  electrical  engineer  of  Xorthampton. 

General. — The  Times  states  that  the  Trustees  of 
Columbia  Universitv,  in  the  City  of  New  York,  have  awarded  the 
Barnard  Gold  Medal  to  Prof.  W.  H.  Bbagg,  F.R.S.,  Cavendish 
Professor  of  Physics  in  the  University  of  Leeds,  and  his  son,  Mr. 
W.  L.  Bbagg,  Fellow  of  Trinity  College,  Cambridge,  and  a 
member  of  the  College  staff,  at  present  holding  a  commission  in 
the  Leicestershire  R.H.A.  (T.F.),  for  their  works  on  X-rays  and 
crystals. 

The  Albert  Medal  of  the  Royal  Society  of  Arts  for  the  current 
year  has  been  awarded  to  Prof.  SlE  J.  J.  Thomson,  O.M.,  D.So , 
LL.D.,  F.R.S.,  for  his  researches  in  physios  and  chemistry,  and 
their  application  to  the  advancement  of  Arts,  Manufactures,  and 
Commerce. 

Me.  H.  R.  p.  Giebs,  late  chief  electrical  engineer  in  Mysore, 
and  now  the  scientific  head  of  the  Tata  hydro-electric  scheme,  has 
been  appointed  consulting  electrical  engineer  to  the  Government  of 
Mysore,  the  position  of  chief  engineer  being  still  in  the  hands  of 
Mr.  S.  G.  Forbes. — Indi-m  Enginefrinq. 

Mb.  Alexander  Mackenzie  has  been  appointed  president  of 
the  Brazilian  Traction,  Light  and  Power  Co.,  and  its  allied  com- 
panies, to  fill  the  vacancy  caused  by  the  death  of  Dr.  F.  S.  Pearson 
through  the  iKii?a«i<2  disaster.  Mr.  Mackerzie  has  been  closely 
associated  with  the  Rio  de  Janeiro  Tramway,  Light  and  Power 
Co.  and  the  Sao  Paulo  Tramway,  Light  and  Power  Co.  from  their 
inception,  and  for  many  years  acted  as  general  and  legal  repre- 
sentative of  the  companies  in  Brazil. 

The  Prime  Minister  has  written  to  Sir  Eigar  Speyer.  informing 
him  that  the  King  is  not  prepared  to  accept  his  resignation  of  the 
marks  of  distinction  received  in  recognition  of  public  services  and 
philanthropic  munificence.  Mr.  Asquith  says  he  has  known  Sir 
Edgar  long  and  well  enough  to  estimate  at  their  true  value  the 
"baseless  and  malignant  imputations"  upon  his  loyalty  to  the 
British  Crown.  Sir  Edgar  left  Liverpool  on  Wednesday  to  spend  a 
I'rief  holiday  in  the  States. 


The  Electrical  Review  and  Western  Electrician  states  that  HB. 
Thomas  A.  Edison  has  been  voted  the  American  who  has  done 
the  most  to  benefit  mankind,  and  is  to  receive  the  Civic  Forum 
Medal  of  Honour  for  distinguished  public  service.  The  medal, 
which  was  established  to  give  recognition  upon  the  part  of  the 
rank  and  file  of  the  American  people  to  that  one  of  their  country- 
men who  in  ways  of  peace  performed  some  signal  public  service, 
was  first  awarded  last  year.  Colonel  George  W.  Goethals  being  the 
recipient. 

Obitnary. — Reuter's  Paris  correspondent  announces  the 
death  of  M.  Pierre  Martin,  the  inventor  of  the  Siemens-Martin 
process  of  manufacturing  steel.  The  Iron  and  Steel  Institute  con- 
ferred the  Bessemer  Gold  Medal  upon  M.  Martin  last  May. 

M.  Georges  Dary. — We  regret  to  record  the  death  of  M.  Georges 
Dary,  who  was  for  many  year-t  associated  with  our  contemporary 
V Eleetricien,  of  Paris,  which  has  not  yet  been  able  to  resume 
publication  owing  to  the  absence  of  M.  Montpellier,  the  proprietors, 
and  all  the  staff  on  military  service.  M.  Dary,  who  has  been  an 
occasional,  but  valued,  contributor  of  the  Electrical  Review  in 
recent  years,  underwent  an  operation  a  short  time  ago  at  Toulouse. 
It  was  his  intention,  immediately  after  recovery,  to  place  before 
our  readers  his  views  regarding  the  future  prospects  for  electrical 
industry  in  France,  but,  unfortunately,  it  has  been  willed  other- 
wise. He  had  two  sons  serving  with  the  French  Forces,  one  of 
whom  was,  we  believe,  taken  prisoner  some  months  ago.  M.  Dary's 
sentiments  were  always  most  cordial  towards  this  country,  and  he 
believed  most  completely  in  the  ultimate  crushing  of  the  enemy 
by  the  Allies.  We  tender  to  the  family  our  sinoere  sympathy  in 
the  great  loss  that  they  have  sustained. 


NEW    COMPANIES    REGISTERED. 


Higbfield  Syndicate,  Ltd.    (140,408).— This  company  was 

registered  on  May  20th.  with  a  capital  of  jQbSitUti  in  4,875  cumulative  pre- 
ferred ordinary  shares  of  ;^I  each  and  5.000  deferred  ordinary  shares  of  6d. 
each,  lo  adopt  an  agreement  with  F.  W.  Highfield,  to  develop  and  turn  to 
account  the  patents  referred  to  therein,  to  carry  on  the  business  of  precipi- 
tating or  condensing  dust,  metallic  or  other  particles,  fume  vapours,  and 
volatilisation  products,  electric  and  general  smelting  and  refining,  etc.  The 
subscribers  (with  one  preferred  ordinary  share  each)  are:  F.  il.  Haviland. 
Thurnham.  Lowther  Road,  Bournemouth,  solicitor;  W.  A.  Maslom.  15,  Old 
rhristchurch  Road,  Bournemouth,  solicitor.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  seven;  the  first  are 
F.  H.  Haviland  and  F.  \V.  Highfield.  Qualification.  ;^100  preferred  ordinary 
or  ;£72  10s.  deferred  ordinary  shares.  Solicitor  :  \V.  A.  Maslom,  15,  Old 
Chi  istchurch    Road,    Bournemouth. 

Ecco  Battery,    Co.,   Ltd.   (140,389).— This  company  was 

registered  on  May  19ih.  with  a  capital  of  ^^12.000  in  £\  shares,  to  adopt 
an  agreement  with  T.  Hill  Jones  for  the  acquisition  of  the  property  referred 
to  therein,  to  carry  on  the  business  of  electrical  engineers,  agents,  factors, 
warehousemen,  manufacturers,  dealers,  importers  and  exporters,  etc.  The 
subscribers  (with  one  share  each)  are  :  M.  VVolff,  19  &  21.  Fore  Street  Avenue. 
E.G.,  merchant;  A.  J.  Mardlen,  84,  Milton  Street,  E.G.,  merchant.  Private 
company.  The  number  of  directors  is  not  lo  be  less  than  three  or  more  thar 
sis;  the  first  are  M.  Wolfl.  A.  J.  Mardlen.  M.  H.  Goldstone,  T.  H.  Jone.', 
T.  M.  Jones,  and  T.  A.  Taylor  (all  permanent).  Qualification,  S()0  shares. 
Remuneration,  ^^50  each  per  annum.  Registered  office:  Invicta  Works,  Bow 
Common    Lane,    E. 

General  Cable  Manufacturing  Co.,   Ltd.  (140,379).— This 

company  was  registered  on  May  18th,  with  a  capital  of  ^6,000  in  £1  shares, 
to  carry  on  the  business  of  cable  manufacturers'  merchants,  factors,  dealers, 
agents,  purchasers  and  vendors,  an  England  and  elsewhere,  etc.  The  sub- 
scribers (with  one  share  each)  are  :  Hans  Ochsenbein,  15,  Garlick  Hill,  E.G., 
cable  merchant;  J.  Wright,  2,  Wood's  Villas,  Swanley,  Kent,  engineer. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  five;  the  first  are  J.  Wright  and  G.  E.  Pullen.  Qualification,  ;^5. 
Remuneration  of  chairman,  ;^10  per  annum;  of  others,  /^S  each  per  annum. 
Solicitors:   Sparks,   Whitehouse,   Russell  &  Co.,  32,    Walbrock,    E.G. 

Anglo=Chinese    Engineers*   Association,   Ltd.   (140,361).^- 

Registi-red  May  17ih.  by  Stileman  &  Co..  110,  Leadenhall  Street,  E.G.  Capital 
;653,750  in  5.000  sis  per  cent,  cumulative  preference  shares  of  ;^10  and 
75.000  deferred  shares  of  Is.  each.  Objects  :  to  carry  on  in  China  or  else- 
where the  business  of  ironfounders,  mechanical  engineers,  manufacturers  of 
agricultural  instruments  and  other  machinery,  tool  makers,  metal  workers,  boiler 
mckers,  millwrights,  machinists,  iron  and  steel  converters,  smiths,  builders, 
metallurgists,  electrical  and  water  supply  engineers,  gas  makers,  agents, 
merchants,  shipowners,  carriers,  manufacturers  of  and  dealers  in  machinery, 
implements,  rolling  stock,  and  haidware  of  all  kinds,  etc..  and  to  adopt 
agieenients  with  A.  J.  Moore-Bennttt.  The  signatories  (with  one  deferred 
share  each)  are:  S.  Denison.  Hun?l*t  Foundry,  Leeds,  engineer;  .A.  J.  Moore- 
Bennett,  St.  Winifred's,  Lordship  Lane.  S.E.,  consulting  engineer.  Private 
company.  The  first  directors  (to  number  not  less  than  two  or  more  than 
Vl)  are  A.  J.  Moore-Bennett,  J.  Downs  fRose,  Downs  &  Thompson.  Ltd.). 
Hull;  S.  Denison.  H.  J.  Ward.  10.  St.  Swithin's  Lane,  E.G..  and  W.  W. 
Gibbs  (G Wynnes,  Ltd.),  Hammersmith  Iron  Works,  Hammersmith,  W.  No 
qualification  necessary.  Remuneration  (except  managing  director)  as  fixed  by 
the  company.     Registered   office :    9  &  10,    Pancras   Lane,    E.G. 

Holme  Electric  Co.,  Ltd.  (140,393).— This  company  was 

registered  on  May  19th.  with  a  capital  of  ;^,000  in  ^  shares,  lo  carry 
on  at  Holme  and  elsewhere  in  the  West  Riding  of  Yorkshire  the  business 
of  an  electric  light  company  in  all  its  branches.  Xo  share  shall  be  allotted 
or  transferred  to  a  person  who  is  not  either  (1)  a  ratepayer  of  the  Urban  Dis- 
trict of  Holme,  or  (2)  a  resident  within  the  said  district,  or  (3)  an  owner 
of  property  within  such  district.  The  subscribers  (with  one  share  each)  are  : 
C.  Tinker,  Lane  Head,  Holme,  near  Holmfirth,  manufacturer;  H.  Howard, 
Lane  Head.  Holme,  near  Holmfirth,  farmer;  A-  Howard,  Lane  Head,  Holme, 
near  Holmfirth,  surveyor;  H.  Batty,  Lane  Head.  Holme,  near  Holmfirth, 
teamer:  J.  Battv,  Lane  Head,  Holme,  near  Holmfirth,  farmer;  P.  Haigh,  Lane 
Head.  Holme,  tiear  Holmfirth,  warper;  Hubert  Hadfield,  Lane  Head,  Holme. 
near  Holmfirth,  farmer.  Minimum  cash  subscription,  j^800.  The  first  directors 
are :  G.  Tinker.  H.  Howard.  C.  Beardsell,  Harry  Hatfield,  and  R.  Calvert. 
Registered  office:  Council  Offices,  Holme,  near  Huddersfield. 

Halliwell   and    Co.,   Ltd.    (140.421). — This  company   was 

rc-gisE' red  on  May  21si.  with  a  capital  of  ;£^2.000  in  £\  shares,  to  carry  on  the 
business  of  electricians,  mechanical  engineers  and  manufacturers,  workers  of 
.^nd  dealers  in  electricity,  motive  power  and  light,  etc.  The  subscribers  (with 
one  share  each)  are :  H.  Halliwell,  Hill  Crest,  Singleton  Road.  Kersal,  Man- 
chester, engineer;  J.  R.  Halliwell.  3,  Moss  Bank  Road,  Crumpsall,  near 
Manchester,  electrical  engineer.  Private  company.  H.  Halliwell  is  permanent 
Co\erning  director.  Qualification.  ;^100.  Registered  office  :  43,  Thomas  Street, 
.NIanchester. 
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Foster  and  Pullen,  Ltd.— First  mortgage  debenture,  dated 

May  8lh,  1915,  to  secure  ^'oOO.  charged  on  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital,  registered.  Holder: 
G.  Grange,  13.  Guy's  CliBe,  Undercl.lTe  Lane,  Bradford.  A  ineniorandum  of 
satisfaction  in  full  on  May  4lh,  1915,  of  first  mortgage  debenture  dated  May 
4lh,   1910,    securing    ;^500,    has   also    been    notified. 

Coast  Development  Corporation,  Ltd. — Second  mortgage, 

dated  May  3rd,  ISIS,  to  secure  .£^3,000,  charged  on  the  electric  lighting 
station.  Walton-on-the-Na?e,  and  goodwill  of  business  carried  on  there. 
Holders  :    Sir  Thomas  S.   Cave.    K.C.B.,   Kilworth,   Woking,  and  others. 

Wvcombe   Borouj^h    Electric   Light  and  Power  Co.,  Ltd. 

(53.133").— Capital,  £:50,OUU  in  £5  shares  Return  dated  March  24th,  1915. 
8,000    shares    taken     up;    j<.:40,00U    paid.      Mortgages    and    charges,    £iOMO. 

Brilliant  Sign  Co.  (1907),  Ltd.— Charge  on  certain  boolc 

debts  due  from  debtors  in  Belgium,  dated  May  flth,  1915,  to  secure  ;£1,000. 
Holders  :   Capital   &  Counties   Bank,   Ltd.,  39,    threadneedle   Street,   E.C. 

Universal    Cheap    Cables,    Ltd. — Mortgage,    dated     May 

lOth,  1915,  to  secure  A50.  charged  on  certain  freehold  land  at  Norman's 
Bay,    Sussex.     Holder;  O.    N.   Lake,  319,  Tulnell   Park   Road,   N. 

British   Battery  Co.,    Ltd.    (137,905).— Debenture,    dated 

.May  17th,  1915,  to  secure  ;^700.  charged  on  the  company's  undertaking  and 
property,  present  and  future.  Holders;  A.  H.  Rose  and  T.  A.  Rose,  39, 
Beech  Street,  Barbican,  E.C. 


CITY    NOTES. 


Callender's  Cable  and  Construction  Co..  Ltd. 

Mb.    T.   0.    Callender   (managing  director)    presided   at    the 
annual  meeting,  held  on  May  '20th,  at  Hamilton  House.    He 
first  apologised   for    the    absence   of   Sir '  Fortescue  Flannery 
(Chairman)    through    illness.     The    capital    expenditure    was 
£14,624,  against  ±'16,119  last  year.    It  had  not  been  necessary 
to  spend  so  much  as  in  1913,  but  still  they  had  to  make  some 
fairly  considerable  extensions  at  the  factory.     On   the  other 
hanii,   they  had   slightly  raised   the  depreciation,  which  now 
stood  at  ±9,967,  as  against  ±8,900  in  the  previous  year.    Cable 
drums,  contract  plant,  etc.,  stood  at  ±40,443.    They  had  found 
it  necessary  to  modify  in  some  respects  the  arrangement  of 
their  accounts,  owing  to  the  large  amount  of  contract  plant 
which  they  had  to  purchase  in  connection  with  the  important 
telephone  c/intract  which  they  secured  from  the  Government. 
Last  year  the  item  stood '  at   ±21'097.    Goodwill  and  patents 
were  nil,    as  the   item  had    been  entirely   written  off.     The 
stocks  of  raw  material  were  ±44,811,  or  ±22,000  down  as  com- 
pared with  the  previous  year.    They  had  been  able  to  dispo.se 
iu  the  ordinary  course  of  their  business  of  some  of  the  stocks 
they   had,  although  they  would   gladly,  if  possible,  have  in- 
creased certain  of  the  items  which,  owing  to  the  war,  they 
could  not  get,  and  this  during  the  early  part  of  the  present 
year  caused  them  some  inconvenience.    It  was  common  know- 
ledge   that    owing    to    transport   and    other    difficulties    anil 
the   requirements  of  the  Government   metala,  and  especially 
copper,  had  been   exceedingly  difficult  t<3  obtain,  and   practi- 
cally all  of  the  reduction  in  the  stock  of  raw  materials  was  duo 
to  the  inability   to    get  the   materials  as    promptly  as   they 
wished.    That  position  was  now  improved,  although  railway 
and  sea  transport  was  still  being  carried  on  with  the  fircate.st 
possible  difficulty.     On   the  other  hand,   manufactured   stock 
had  considerably  increased,  and  now  stood  at  ±101.145,  against 
±68,307  in  the  previous  year,  or  an  increase  of  ±32,000.    That 
was  due,  again,  considerably  to  the  difficulty  of  transport,  for 
it  happened  that  at  the  moment  the  balance  was  stnick  they 
had  a  lot  of  stuff  awaiting   shipment,   and  the  increase  had 
long  since  been  fully  dispo,sed  of.     If  they  put  the  two  items 
or  raw  materials  and  manufactured  goods  together,  which  was 
a  fair  way  of  looking  at  it,   the   total    was  ±145,956,  against 
±135,834  in  the  previous  year,  or  a  difference  of  only  ±10,000. 
The  expenditure  on  contracts  in  course  of  execution,  etc.,  was 
±7"2,3'25,  as  against  ±137,146  last  yoar,  but  this  was  no  more 
than  they  expected,  for  at  the  end  of  last  yejir,  when  their 
books  closed,  no  new  contracts  were  being  placed,  and  they 
were  simply  working  out  the  large  contracts  they  had  then 
in  hand.    So  far  as  contract  business  was  concerned,  it  wa.s 
quite  evident  that  owing  to  the  war  and  the  restrictions  im- 
posed on  municipalities  by  the  Treasury  that  there;  could  not 
b'i  the  same  amount  of   contract   business   for  electric  maint 
iu  1915  or  ill  the  latter  part  of  1914  as  there  was  in  previous 
years.     Tlierofore,   the   reduction  in  their  contracts,  nltlmugli 
they  were  sorry  to  .see  it,  was  no  more  than  they  coulil  Itave 
expected,  and  was,  indeed,  much  less  than  might  have  been 
anticipated.    Their  delitors  were  ±265,572,  as  against  .£219,(X)I), 
an    increase  of  .±45,0(X).     That  probal)ly  might   fairly   bo   set 
against  the  decrca.se  in  the  contract  work,  because  the  amount 
of  business  they  did  in  1914  compared  most  favourably  with 
that  of  the  previous  year,  l)oth  in  volume  and  profit,  in  spite 
of  the  war.    In  fact  the  profit  figures  were  conclusive  evidence 
that  they  must  have  done  a  much  larger  bu.siness  than  in  the 
past,    which    really   was    the    case.      Tlieir   retention   money, 
which   was  alw.ivs  a   large   item  in   the  balance   sheet,    was 
±105,940,  against' ±80,1 90,  but  an  nearly  the  whole  of  the  in- 
crease was  owing  by  the  Government  they  need  have  no  mis- 


givings.   Dunng  the  latter  part  of  the  year,  when  they  had 
the  greatest  possible  anxieties  as  to  the   way  their  business 
might  be  carried  on,  they  found  a  surprising  amount  of  assist- 
ance from  the  municipalities  and  Government  in  the  prompt 
way  in  which  accounts  were  settled.     In  August  they  were  m 
great  anxiety  as  to  what  the  outeome  of  the  situation  would 
be,  but  they  had  suimounted  these  difficulties,  and,  like  other 
people  in  the  country,  had  come  wonderfully  well  out  of  it. 
It  was  only  right,  however,  that  he  should  testify  to  the  loyal 
assistance  they  had  had  from  customers  on  their  books,  many 
of  whom  had  been  their  friends  and  had  stood  by  them  ever 
since  the  company  started  in  business.    On  the  other  side  of 
the  balance  sheet,  many  of  the  figures  were  practically  iden- 
tical  with  those  of  last  year.     Bills  payable,  however,   were 
±96,360.  against  ±150,405 ;  but  on  the  other  hand  their  creditors 
were   ±314,694,    against   ±166,519.       Taking    the   two  figures 
together,  they  were  much  the  same  as  in  1913.    Turning  to  the 
profit  and  loss  account,  they  had  to  deal  with  the  handsome 
sum  of  ±162,254,  which,  considering  the  state  of  affairs,  was 
a  very  reasonable  profit  for  the  companv   to  have  made.     It 
compared  with  ±159.234.  or  an  increase  of  ±3,0-20.    The  Chair- 
man  went  on  to  explain   that   the   item   was  amved    at  in 
rather  a  different  way  to  that  of  previous  years,  and  the  sum 
shown  as  profit  would  have  been  a  good  deal  more  bad  they 
followed  the  usual  custom.    The  ±162,254  was  profit  after  cer- 
tain commission  had  been  deducted  for  1914,  which  was  not 
the  case  in   1913.     The  item  of  ±867  for  allowances  to  staff 
on  active   service   by   no  means  represented  what   would  be 
their  contribution  in  the  current  year,  and  they  stiU  had  men 
leaving  the   company's  service   to  join  the  Forces.     None   of 
them  would,  however,  grudge  for  one  moment  such  contribu- 
tions.    No  fewer  than  300  of  the  staff  and  of  the  permanent 
men  had  joined  the  Colours,  and,  in  addition,  a  large  number 
of  men  who  were  in  the  company's  service  at  the  outbreak  of 
war,  but  who  wore  not  in  permanent  service,  had  also  joined. 
In  all,  between  600  and  7{)0  men  who  were  with  Callender's 
on  August  4th  had  gone.     That  drain  had,  of  course,  been 
serious  and  caused  them  inconvenience,  but  they  could  hardly 
object  to  it  under  the  circumstances.     They  bad  always  con- 
sidered it  their  duty  to  employ  as  many  Naval  Reserve  men 
as  possible,   and   they  required  handy  and  reliable  men  who 
knew  what  discipline  was;  and,  of  course,   when  war  broke 
out  they  melted  away  like  snow.     Eepsirs  and  maintenance 
of  plant  and  buildings  amounted  to  ±14,204.     \  considerable 
part  of  that  upkeep  was  really  in  the   way  of  depreciation, 
because  when  any  of  their  plant  became  old-fashioned   they 
simply    dealt    with    it  .straight    away.      The    net    profit   was 
±98,692,  as  against  ±91,861.    They  saw  no  reason  for  altering 
their  policy  of  carrying  forward  substantial  sums,   especially 
iu  these  times  of  serious  trouble.     The  result  had  only  been 
arrived  at  after  a  good  deal  of  trouble  and  worry.     At  first 
none  of  them  knew  where  they  would  be,  and  they  had   to 
grope  along  for  some  months,  and  they  were  only  now  getting 
their   business  into  proper  order.     The   amount  of   business 
generally  in  the  company  decreased  in  1915,  but  not  to  the 
extent  that  thi\v  might  reasonably  have  expected.    The  large 
telephone  contract  on  which  they  had  been  engaged  had  been 
suspended,  but  they  hoped  on  the  conclusion  of  war  it  would 
be  renewed  with  much  new  work  in  addition.    The  re-arrange- 
ments necessary  owing  to   the  war  had   been  done  with  all 
possible   expedition,   but   it  was  not   ea.«y  to  take  a   factory 
designed    for    economically    manufacturing   cables   and    turn- 
ing it  into  use  for  something  else.    They  had  a  large  engineer- 
ing   busine.=;s  in   addition,    and    they   had   been  able  to  take 
work  offered  to  them  by  the  Army  and  Navy,  and  especially 
by  the  Navy,  with  whom  they  had  always  been  in  close  touch. 
They  had  done  considerable  work  for  the  .Admiralty,   and  it 
was  a  great  .satisfaction  for  them  to  know  that  in  several  of 
the  serious  operations  which  had  taken  place  their  work  had 
been  reported  on,  and  they  had  every  reason  to  be  satisfied 
with   the  outcome  of  it.     The  ChaiiTnan  proceeded  to   speak 
in  eulogistic    terms  of   the   work   of   the  British   Navy,   and 
rem;irke<:l  that  the  work  they  were  now  carrying  out  necessarily 
could  not  be  so  profitable  as  that  which   they  dealt  with   in 
the  ordinary  course  of  business.    Still,  they  would  look  after 
the  interests  of  the  shareholders  to  eveo'  extent  which  waa 
proper  and  right,  and  he  hoped  they  would  not  he  unduly 
depresse<l  when  they  came  before   them    with    the  cuiTent 
year's  accounts. 

ilr.  .1.   Varlkv  seconded   the  motion,   and  the  report  was 
adopted  without  discussion. 

On. the  motion  of  Mr.  J..  Stewart  Bain  a  i^--"-*.-  mty.  ,r 
thanks  was  passed  to  the  board  and  staff. 


Me.xico  Traniwa.v.s  and  Kh'ctric  Coni|taiiies. 

Circvilars  have  been  issued  to  the  bondholders  and  share- 
holders of  the  Mexico  Tramways  Co.,  the  Mexican  Light  an<l 
Power  Co.,  Ltd..  the  Mexican  Electric  Tvight  Co.,  Ltd..  and 
the  Pachuca  Light  and  Power  Co.  by  (he  directors  exiilain- 
ing  the  position  of  aff.iirs.  .\s  printed  in  the  Innnncirr,  the 
circulars  state  that  since  the  date  of  the  issue  of  the  last 
annual  reports  of  the  companies  thi<  financial  and  political 
conditions  in  Mexico  have  grown  steadily  worse.  .\t  the 
present  time  the  affairs  of  the  country  are  in  a  .«(ate  of  cli:iop. 
and  practically  all  business  is  at  a  .standstill.  The  directors 
and  officials  have  given  the  most  anxious  thought  to  the  .-^itua- 
tion  and  \ised  every  possible  endeavour  to  protect  the  share- 
holders" interests.  As  the  affairs  have  reached  a  climax  and 
the  control  of   the  tramways  baa  been  taken   out  o£  their 
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hands,  they  desire  to  lay  the  position  fully  before  them.  The 
existing  situation  does  not  arise  from  a  financial  weakness  on 
the  part  of  any  of  the  companies.  They  have  all  had  a 
prosperous  existence  from  their  inception,  and,  but  for  the 
political  interference,  there  is  no  reason  to  believe  that  they 
would  not  still  be  earning  not  only  the  interest  on  their  bonds, 
but  satisfactory  dividends  for  the  shareholders.  The  credit 
of  Mexico  has  steadily  fallen.  Power  has  been  held  now  by 
one  faction,  now  by  another,  and  each  new  authority  has 
issued  large  amounts  of  paper  money,  vi-ith  the  result  that 
the  value  of  the  cm-rency  has  depreciated,  so  that  at  the 
present  time  the  rate  of  exchange  is  not  more  than  5d.  to 
the  peso,  instead  of  2od.,  the  normal  rate.  As  millions  of 
paper  pesos  are  akeady  in  circulation — and  the  amount  is 
likely  to  increase  rapidly— a  still  further  di-op  in  exchange 
may  be  expected.  The  Tramways  Co.,  however,  was  obhged 
to  accept  this  paper  currency  for  fares,  with  the  result  that 
a  large  proportion  of  the  gross  receipts  was  useless  for  buying 
exchange  on  London  and  Toronto  for  the  purpose  of  paying 
coupons  or  purchasing  materials  for  maintenance  and  current 
operation.  It  is  now  practically  impossible  to  communicate 
(except  with  great  delay)  with  the  officials  of  the  company 
in  Mexico,  but  the  latest  information  received  states  that 
when  Carranza's  representative  was  recently  driven  from 
the  City  of  Mexico  by  Zapata  he  took  with  him  the  "con- 
trollers" off  the  cars,  thereby  rendering  them  unfit  for  ser- 
vice. As  a  result,  all  traffic  has  ceased.  The  board  have  made 
numerous  protests  to  the  authorities  in  Mexico,  and  have 
repeatedly  filed  protests  against  the  actions  of  the  Mexican 
leaders  through  the  representatives  of  the  British  Govern- 
ment in  Mexico,  the  Department  of  the  Secretary  of  State  in 
Washington,  and  the  foreign  Office  in  London.  The  authori- 
ties have  not  up  to  the  present  taken  over  the  control  of  the 
businesses  of  the  Mexican  Light  and  Pow-er  Co.,  Ltd.,  the 
Mexican  Electric  Light  Co.,  Ltd.,  or  the  Pachuca  Light  and 
Power  Co.,  and  the  physical  condition  of  the  properties  of 
these  companies  has  been  very  little  injured.  It  has  been 
necessary,  however,  to  grant  a  large  increase  in  wages,  with 
a  consequent  decrease  in  net  revenue,  and  as  the  income  of 
the  businesses  is  largely  received  in  paper,  there  is  practically 
no  available  surplus  after  providing  for  the  maintenance 
which  is  absolutely  necessary  to  keep  the  businesses  in  opera- 
tion. The  board  at  the  present  time  are  conferring  with  the 
trustees  for  the  bondholders  as  to  what  further  steps,  if  any, 
should  be  taken  to  protect  the  bondholders'  interests.  The 
board  feel,  however,  that  the  future  of  the  enterprises  must 
necessarily  depend  upon  the  development  of  the  political 
conditions  in  Mexico  and  the  future  attitude  of  the  United 
States  Government  towards  that  country. 


Kalgoorlie  Electric  Power  &  Lighting;  Corporation, 

Ltd. 

Mr.  E.  Pope,  presiding  at  the  annual  meeting,  held  on  Tues- 
day, said  that  the  general  business  of  the  company  had  been 
maintained  throughout  the  year,  and  the  result  was  well  up 
to  the  average  of  previous  years.  There  was  some  alteration 
in  the  items  of  the  balance  sheet — the  reserve  estabhshed 
for  depreciation  and  renewals  having  been  written  off.  This 
fund  had  been  used  chiefly  for  purchasing  new  up-to-date 
plant  to  take  the  place  of  the  original  plant.  The  old  plant 
had  been,  and  was  being,  maintained  in  efficient  running  order, 
and  formed  a  valuable  stand-by  plant ;  but  owing  to  the  pro- 
gress in  engineering  practice  it  was  somewhat  out  of  date 
and  could  not  be  operated  at  a  cost  low  enough  to  yield  a 
satisfactory  profit  on  the  price  at  which  they  now  had  to  sell 
current.  It  had,  therefore,  depreciated  in  value,  and  it  had 
become  advisable  to  write  off  the  fund  for  depreciation  and 
renewals,  the  cost  of  the  plant.  Out  of  the  profit  for  the  year 
£1,000  had  been  set  aside  for  the  redemption  of  debentures. 
As  some  holders  might  have  been  compelled  to  reaUse,  and 
possibly,  owing  to  the  war,  there  might  not  have  been  much 
market,  they  decided  to  protect  the  holders  as  far  as  possible 
by  buying  for  the  company  if  debentures  were  offered,  ^^"ith 
part  of  the  money  reserved  for  the  redemption  of  debentures 
they  had  subscribed  for  £.5,000  of  the  war  loan.  There  would 
be  some  increase  of  their  operating  costs  during  the  current 
year,  but  they  had  reason  to  think  that  in  the  final  result 
they  would  nearly,  if  not  quite,  maintain  their  average 
moderate  profit.  So  fai-  as  the  year  had  gone,  they  had  done 
a  little  better  than  in  the  coixesponding  period  of  last  year. 
Some  of  their  contracts  had  been  recently  renewed,  and  the 
aggregate  of  current  sold  showed  but  httle  variation.  As 
they  knew,  a  great  deal  of  the  engineering  capacity  of  the 
country  was  engaged  on  Government  work,  and  whilst  the 
war  lasted  they  might  at  any  time,  if  they  had  a  breakdown, 
find  it  impossible  to  get  a  supply  of  new  plant,  or  even  of 
material.  Fortunately,  they  had  a  fairly  large  stock  of  spare 
parts  and  supplies.  Still,  any  breakdown,  even  on  a  moderate 
scale,  might  necessitate  ninning  their  stand-by  plant  for  a 
considerable  time,  and  this  would  seriousl*  reduce  their 
profit.  This  was  a  risk  they  could  not  altogether  avoid.  They 
could  congratulate  themselves  that  the  scene  of  their  oper.i- 
tions  was  outside  the  area  of  actual  conflict,  and  that  their 
loss  was  not  likely  to  be  great.  At  their  last  meeting  they 
discussed  the  project  of  conserving  all  cash  possible  for  the 
purpose  of  paying  off  the  exi,sting  debentures,  and  that  for 
this  purpose  they  should  pay  the  preference  shareholders  their 
full  dividend  in  second  debenture  bonds,  bearing  6  per  cent, 
interest.    They  bad  come  to  the  conclusion  that  it  was  better 


to  go  on  as  they  were  for  the  present.  They  were  of  opinion 
that  the  debentures  would  be  handled  and  dealt  with  fairly 
equitably  and  to  the  satisfaction  of  the  holders  when  the 
time  came.  No  debenture  holder  need  fear  for  either  his 
interest  or  his  capital.  The  Kalgoorlie  goldfield,  upon  the 
life  of  which  they  depended,  would  be  operated  at  a  profit 
long  after  the  last  of  their  existing  debentures  were  paid  off. 
In  conclusion,  the  Chairman  aeapressed  the  satisfaction  of  the 
board  at  the  services  of  ISIr.  Crocker,  their  general  manager, 
and  the  staff  he  controlled;  of  Mr.  Batley,  who  represented 
Messrs.  J.  G.  White  &  Co.,  their  consulting  engineers;  and 
of  the  secretary,  Mr.  H.  J.  Dixon. 

Mr.  G.  C.  Howard  seconded  the  motion,  and  the  report 
was  adopted. 

Corapauies  Struck  Off  the  Reaister.— The  following 

companies  have  been  strack  off  the  Register  and  are  accordingly 

dissolved  :  — 

Alkaline  .\coumulators  (Paul  Gouiol. 

Anglo-Brazilian  Power  and  Shipping  Corporation. 

Beam  Co.  (British  Blectrical  and  Meohanioal  Co.), 

Blast-Furnaoe  Power  Syndicate. 

Coal  Substitute. 

Coant\  Electric  Traition  Co. 

Electric  Batteries  and  Carbons. 

Leeds  E-lectrto  Co. 

Bch  'eofe'd  Uoivereal  Oil  Filter  Co. 

Southw  jld  Electricity  Works. 

■Witney  Electric  Supply  Oo. 

Cuban  Telephone  Co. — The  gross  income  from  rentals 
and  miscellaneous  sources  aggregated  over  $1,200,000  daring  1914, 
and  after  deducting  all  costs  of  operation,  taxes  and  general 
expenses,  and  providing  ample  depreciation  reserves,  the  net  balance 
of  operating  income  amounted  to  over  $,5"i9,000.  Toe  company 
paid  daring  the  year  two  quarterly  dividends  on  preferred  stock, 
totalling  $60,0110,  and  one  quarterly  dividend  on  common  stock, 
amounting  to  Sii2,500.  Nearly  §700,000  of  the  accumulated  net 
cash  surplus  has  been  nsed  for  the  purpose  of  carrying  on  constrno- 
tion  work.  The  general  financial  stringency  has  made  imprac- 
ticable the  further  placing  of  secaritiea,  hence  the  action  o(  the 
directors  in  not  declaring  the  dividends  which  have  been  earned. — 
Financial  Times. 

Anderston  Foundr.v  Co.,  Ltd. — The  accounts  for  the 

year  to  March  31at  show  tbat  £.>,32l  was  brought  in,  and  the 
profit,  after  providing  for  depreciation  and  income-tax,  was 
£30,707  (against  £40,984).  It  is  now  recommended  that  there 
should  hd  paid  a  final  dividend  of  15s.  6d.  per  share  (making  20s. 
per  share  for  the  year),  less  tax,  the  same  as  for  the  previous  year. 
£2,500  is  placed  to  reserve. — Times. 

Stratford-ou-.4Ton  Electricity  Co.,  Ltd.— Mr.  G.  M. 

Bird  presided  at  the  annual  meeting  held  on  the  14th  lost.  He 
regretted  that  it  had  bien  necessary  to  pass  the  dividend  on  this 
occasion.  They  had  hoped  to  steadily  progress  until  5  or  6  per 
cent,  was  paid,  but  the  year  had  brought  a  setback.  There  were 
advances  in  fuel  and  wages,  and  several  breakdowns  on  the  mains 
which  occasioned  considerable  expenditure  for  repairs,  though 
other  repairs  and  maintenance  charges  were  redacjd.  H<  did  not 
think  there  woali  be  a  big  advance  in  anhraoite  coal.  Unfortu- 
nately they  could  not  incre  ise  the  price  of  electricity,  as  their  agree- 
ment with  the  Corporation  bound  them  not  to  exceed  5d.  per  unit 
for  lighting.  Tue  Corporation  had  increased  the  prici  of  gas  by 
4d  per  1,000,  and  they  might  be  disposed  to  allow  the  company  to 
advance  their  rate  per  unit  and  if  it  was  found  that  the  present 
price  could  not  be  made  to  piy  they  might  approach  the  Corpora- 
tion.    Mr.  Priest  seconded  the  adoption  of  the  report. 

Doulton  &  Co.,  Ltd. — A  fiaancial  daily  states  that 
after  paying  5  per  cent,  on  the  preference  shares  for  the  year  ended 
December,  1912,  £31,626  is  to  be  carried  forward. 

Veritjs,  Ltd. — The  directors,  according  to  the  Financial 
Times,  recommend  a  dividend  at  the  rate  of  fi  per  cent,  per  annum 
on  the  ordinary  shares  tor  the  half-year,  making  6  per  oenf.  for  the 
year,  carrying  £1.001  forward. 

Havana  Electric  Railwa.y,  Lig:ht  and  Power  Co. — 

The  accuUQts  show  the  bu-inessfor  19H  in  comparison  with  1913 
was  as  follows  : — Gross  earnina's,  85,396,713,  against  Si,417054; 
operatiLg  expenses  and  taxes,  $2,595,321,  against  §2,612  9,"i2  ;  net 
income,  S2, 801, 392,  against  S2, 804, 101.  Dividends  paid  during  the 
year,  6  per  cent,  on  preferred  and  5  per  cent,  on  common  stock. 

Lima  Light.  Power  and  Tramways  Co.— The  report 

states  that  the  net  profit  tor  1914  was  £pl20,259.  There  is  to  be 
put  to  reserve  and  redemption  fund,  £p2S,867  ;  to  reserve  for  bad 
and  doubtful  debts,  £plO,000  ;  to  extraordinary  repairs,  £pl6  814  ; 
to  provision  for  losses  in  exchange,  £p7,000;  and  the  dividend 
1  per  ceit.  (in  respect  of  the  first  quarter  of  1914,  since  when  no 
dividend  has  been  paid),  £pl3,498  ;  leavin»  £p50,077  to  carry 
forward. 

I  nited  River  Plate  Telephone  Co..  Ltd.— The  gross 

earniugs  for  1914  were  £630  652,  less  maintenance  and  other 
charges  in  Argentina  and  L  mdon,  £468,846.  After  paying  the 
preference  dividend  and  the  interim  dividend  on  the  ordinary  shares, 
there  remains  £  10,t,206,  plus  £6  357  brought  forward  ;  £2,000  is  to 
be  put  to  staff  provident  fund,  £20,000  to  reserve,  and  a  final  dividend 
of  6  per  cent,  on  the  ordinary  shares,  making  8  per  cent,  for  the 
year,  is  recommended,  leaving  £r.,563to  be  carried  forward.  Tfle 
directors  refer  with  regret  to  the  death  of  Mr.  D.  Smith,  for  many 
years  secretary  and  latterly  managing  director,  Annual  meeting 
held  yesterday. 
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Ansylo- ir<>entiiie  Tramways  Co.,  Ltd. 

For  the  year  1914  the  gross  receipts  were  £2,850,995,  less 
working  expenses  £1,880,996,  leaving  £969,999.  After  adding 
interest  on  investments  at  £13,421  brought  forward,  and 
deducting  debenture,  loan,  and  preference  interest  and  charges, 
£917,388,  there  remains  £96,409,  which  is  to  be  carried  forward 
as,  having  regard  to  the  decrease  in  the  traffic  receipts  for  the 
current  year  as  compared  with  those  of  1914,  and  the  un- 
certainty of  the  outlook  for  the  remainder  of  1915,  the 
directors  have  decided  not  to  recommend  any  dividend  on  the 
ordinary  shares.  The  average  number  of  miles  of  surface  line 
open  for  traffic  working  throughout  the  year  has  been  361, 
against  348  in  1913.  The  extension  to  Caballito  of  the  first 
subway  line  from  Plaza  Mayo  to  Plaza  Once  was  opened  in 
April  as  far  as  Eio  de  Janeiro  Station,  and  the  entire  line  on 
July  1st,  the  whole  length  of  the  subway  open,  with  exten- 
sions, being  H  miles.  The  constniction  of  the  second  subway 
line  between  Retiro  and  Plaza  Constituci6n,  which  under  the 
company's  municipal  concession  w'as  to  be  completed  by 
December  31st,  1914,  has  been  postponed  under  the  authorisa- 
tion of  the  Municipality. 

Mr.  G.  Pedriali,  the  general  manager,  as  \isual  makes  a 
detailed  report  on  the  position  of  affairs.  Business  was  bad 
from  the  commencement  of  the  year  1914.  The  local  crisis  of 
the  previous  year  continued,  failures  being  frequent,  and 
many  large  and  important  firms  involved.  Land  speculation 
and  the  restriction  of  credit  by  the  banks  were  the  causes. 
The  war  came  as  the  last  straw,  and  ab.solutely  paralysed 
everything  for  the  rest  of  the  year.  The  effects  are  still  felt, 
in  spite  of  the  excellent  harvest  prospects.  Excess  of  emigra- 
tion over  immigration  amounted  to  61,103  for  1914.  The  tram- 
ways were,  of  course,  affected,  as  the  following  returns  show, 
and  the  traffic  receipts  were  diminished,  notwithstanding  the 
additional  facilities  offered  by  the  subway  :  — 

Surface.  Subw.iy.  Tot.il. 

•   Passengers  carried    1913  340.014.5"3  2.125,8-)!)  342,140,422 

1914  303,.i00,792  28,514,462  332,01.';,254 

Decrease  per  cent.,   1913  10.7  —  2.9 

Car   kilometres  run  1913  81,740,322  165,104  81.905,426 

,,     1914  78,072,894  3,556,177  81,629.071 

Decrease    per  cent.,  1913  ...         ...  4.5  —  0.3 

The  total  rolling  stock  increased  from  2,603  to  2,676.  The 
rolling  stock  was  maintained  at  a  con.siderably  reduced  cost, 
but  1914  was  not  a  year  for  records,  as  heavy  and  continuous 
rains  caused  floods,  with  consequent  detrimental  effects  upon 
the  car  equipments.  Approximately,  21  km.  of  new  track  were 
brought  into  service,  and  reoonstniction  of  permanent-way 
track  has  been  completed  or  taken  in  hand  in  several  direc- 
tions. The  severe  drop  in  receipts  on  all  lines  renders  com- 
parisons of  value  impossible,  otherwise  it  would  have  been 
interesting  to  draw  conclusions  in  regard  to  the  effect  of  the 
opening  of  the  subw-ay.  Many  lines  have  already  been  favour- 
ably aff'ected,  and  have  become  valuable  feeders  to  the  sub- 
way. Energy  consumption  per  car  km.  has  been  further 
decreased,  the  average  decrease  being  17  watt-hours  per  car 
km.  run.  This  is  a  result  of  the  improved  condition  of  the 
rolling  stock  and  of  the  careful  attention  given  to  the  manner 
of  dinving.  The  gross  receipts  w^ere  £2,847,471,  a  decrease  of 
£115.673,  but  they  were  still  in  excess  of  the  1912  figures  by 
£94,399.  The  report  gives  figures  .show-ing  the  continuous 
-fall  that  took  place  in  receipts  for  the  subway  during  each  of 
the  months  from  July  to  December,  and  on  the  surface  lines 
during  the  whole  year.  Import  and  export  trade  was  seriously 
aiffeeted  by  the  war;  freights  on  coal  had  oscillated  from  lis. 
to  2.5s.  per  ton  to  Buenos  Aires;  and  Cardiff  coal  of  best 
quality  was  extremely  difficult  to  purchase. 

The  average  consumption  of  current  per  car  KM.  on  the  surface  lines  was 
613  watt-hours  in  comparison  with   630   watt-Iiours   in  1913. 

On  the  subway  in  1914  the  average  consumption  was  1,810  watt-hours  per 
car  KM. 

The  12  per  cent,  additional  municipal  tax  for  1914  amounts  to  $82,131. 

Passengers  per  car  KM.  (surface  lines'  have  decreased  from  4.16  in  1913 
to  3.89  in  1914. 

Expenditure  per  car  KM.  (surface  lines)  have  been  reduced  from  24.87  ccnt.s 
to  23.06  cents.  This  is  due  partly  to  the  reduced  12  per  cent,  tax  for  1914, 
working  out  at  over  half  a  cent  less  per  car  km.,  and  p.irtly  due  to  econtniiy 
in  maintenance  of  cars,    track,  overhead  line  and   buildings,   equal  .87   cents. 

Expenditure  for  the  surface  lines  was  .£1  ..57-2.079,  a  decrease 
of  £202,867;  and  for  the  subway  £129,887,  an  increase  of 
.£121,849.  The  net  receipts  decreased  by  £148.901  for  the  sur- 
face lines  and  iiicrensed  by  £114,240  for  the  .subway.  The 
gro.ss  receipts,  therefore,  show  a  dix;rease  of  £115,673,  or  3.90 
per  cent.  The  expenditure  decre.i.'jed  by  £81.018,  or  4.54  per 
cent.,  and  the  net  receipts  by  £.'M,655.  or  2.91  per_cent.  llie 
percentage  of  expenditure  on  receipts  has  l>een  59.77  per  cent., 
compared  with  60.17  percent,  in  1913.  Expenditure  has  been 
kept  at  a  miniinum,  and  important  economies  have  been 
effected  in  all  sections.  From  the  labour  point  of  view,  the 
year  in  Buenos  Aires  has  been  tlie  quiott^st  ever  experienwl, 
(iwing  to  the  iibuinlance  of  labour  offering.  Mr.  Pedriali, 
referring  to  the  subject  of  prospects,  .says  :  — 

The  forecast  contained  in  my  report  for  1913  was.  of  course,  completely  upset; 
il  the  first  pl.nee  owing  to  the  fact  that  the  local  crisis,  which  had  li.en  threat- 
ening for  a  whole  yi-nr,  became  suddenly  worse  .nbout  the  month  of  April. 
1914,  and  thei  matters  were  thrown  all  out  of  gear  by  the  outbreak  of  the 
European  w.ir.  The  past  year  has  been  a  great  lesson  to  everybody  in  this  city. 
Whereas  formerly  money  was  plentiful  and  the  tendency  was  to  spend 
generously,  nnw  evervbody  is  economising,  and  even  though  business  may 
have  slighllv  improved  since  the  new  year,  there  is  no  doubt  that  the  spirit 
of  economy 'is  still  in  the  ascendency,  so  that  our  rei-i-ipls  are,  it  not  still 
dropping,  at  any  rale  at  a  complete  standstill.  Under  these  circumstances,  it 
's  extremely  difficult  to  even  make  a  guess  at  what  our  receipts  should  bo 
iuring  191i)".  Untortunalclv.  however,  there  is  no  doubt  that  we  cannot  expect 
any  increase  whatever  on  the  year  1914,  and  in  all  probability  there  will  b« 
.-.ome  decreaae. 

The  annual  meeting  was  held  yesterday. 


West  London  and  Provincial  Electric  Supply 
Co.,  Ltd. 

Mr.  H.4RRY  Kahn  presided  over  the  annual  meeting,  at  14, 
Ironmonger  Lane,  E.G.,  on  May  19th.    He  said  that  the  suc- 
cess of  the  Chiswick  Electricity  Supply  Corporation  spelt  tha 
prosperity   of  the  company.     Out  of    the  available   balance, 
£u,337,  they  were  paying  6  per  cent,  on  the  preference  shares, 
carrying    forward   £393,  as  compared   with   £26   brought  in. 
The  balance  sheet  was  now   a  perfectly  clean  one,  the  item 
preliminary  expenses  £483,  having    been  written   off  in  the 
previous  year.    In  regard  to  the  Chiswick  Electricity  Supply 
Coi-poration,    which  supplied   Chiswick  and  Abeiystwyth,  in 
view  of  war  conditions  there  was  every  reason  to  be  satisfied 
with  the  results  submitted.    During  the  year  the  number  of 
consumers  had  increase<l  by   111  to  2,717,  but  owing  to  the 
lighting  restrictions  the  increase  in  consumers  had  only  partly 
made   up    for   the  reduced    consumption   for   shop-front  and 
similar  lighting,   the  total  revenue  being  down  from  £19,440 
to  £19,369.     Nevertheless,   owing  to   the  saving  in  the  cost 
of  fuel   resulting   from   the  Diesel   engine  installed   in    1913 
ccming  into   full  use   during  the  year,  and   in  spite   of  the 
increased  cost   of  coal  and    the  inci'ease  in   local   rates,   the 
balance  earned  to  not  revenue  account  w'as  £249  higher  than 
for  1913,  namely,  £8,813.    The  net  revenue  account,  after  pay- 
ment of   debenture  interest,  trustees'   fees,  and  premium  on 
sinking  fund  policy,  showed  a  balance  of  £4,787,  which  repre- 
sented the  net  profit,  as  against  .£4,043  for  1913.    This  amount 
the   corporation  had  utili.scd  by  paying   a  dividend  of  6  per 
cent,  on  its  ordinary  shares,  and  by  transferring  the  balance 
of  £1.019  to  depreciation  reserve  fund  account.    It  w-as  difficult 
to  give  any  accurate  forecast  for  1015.    L"p  to  the  present  the 
revenue  from  the  Chiswick  undertaking  continued  to  show  a 
considerable  falling  off,  ow-ing  to  the  lighting  restrictions  now 
in  force.     This  falling  off.  however,  would  naturally  be  pro- 
portionately  less  during  the   summer  months.     To  make   ap 
to  a  certain  extent  for  the  loss  of  revenue,  the  advance  in  the 
price  of  coal  and  other  increa.ses  in  the  cost  of  production,  the 
directors  of  the  corporation,    in   common  with  other  Metro- 
politan supply  companies,   were  reluctantly   compeDed  to  in- 
crease the  charge  for  current  by  1(1  per  cent,  from  .\pril  Ist. 
As  regarded  .Aberystwyth,  conditions  w-ere  looking  better,  as 
the  revenue  had  increased  owing  to  the  town  being  full  of 
soldiers  who  were  billeted  at  the  various  boarding-houses,  etc., 
which  bad  consequently  used  more  current  than  usual  at  the 
non-season  period.    The  corporation   were  installing  a  second 
Diesel  engine  at  .Aberystwyth  in  place  of  the  old  steam   set, 
and  estimated  that  a  considerable  saving  in  the  cost  of  pro- 
duction would  be  effected  by  this  exi^^nditure. 

Mr.  W.  B.  EssoN  secionded  the  motion. 

In  reply  to  Mr.  Charrinoton.  Mr.  EssoN  said  the  extra 
Diesel  engine  to  be  installed  at  .Aberystwyth  would  bring  the 
capacity  up  to  .350  kw.  They  were  replacing  a  steam  set,  and 
it  did  not  increase  the  capacity,  but  the  economy. 


Delhi  Electric  Traniwajs  and  Liiilitini!;  Co.,  Ltd. 

Mr.  a.  W.  Tait  presided  at  the  annual  meeting,  held  on  May 
19th,  at  Basildon  House,  E.G.  He  said  that  the  combined 
undertakings  showe<l  a  net  revenue  of  £8,103,  as  compareil 
with  £6,2.52  in  1913.  and  £2,99(1  in  1912.  The  progress  was 
satisfactory.  The  increa.stj  in  the  gross  revenue  had  been  10 
per  cent,  for  the  tramways  and  19  i)er  cent,  for  the  electricity 
supply.  The  tramway  traffic  receipts  had  been  adversely 
affected  by  the  monetary  conditions  created  by  the  war,  and, 
in  additioii  to  the  usual  accident  claims,  they  had  to  meet  a 
judgment  for  a  somewhat  costly  acciilent  claim.  But  for  these 
incidents,  the  tramway  undertaking  woukl  probably  have  paid 
its  way  during  the  vear.  and  this  after  charging  current  from 
the  supplv  undertaking  at  the  rate  of  Htl.  ix>r  unit.  The  un- 
suitable type  of  car  was  resiKinsilile  for  heavy  annual  main- 
tenance charges  and  abnormal  current  coni;umption.  but  they 
were  unable  to  deal  with  that  matter  until  capital  could  be 
provided  to  install  new  cars  with  ilouble  motor  equipment.  . 
Permanont-wav  maintenance  was  still  ht\ivy,  l)ut  contract 
arrangements  "made  during  the  year  had  result*"*!  iji  a  small 
saving  The  pa.ssengers  carried  numbered  5,4tC),4.jO,  an  in- 
cre.i.se  of  13 J  per  cent.  Over  57  per  cent,  of  the  passengers 
only  travelled  half-a-mile  or  under,  and  the  first-class  tniljio 
still  remained  verv  small,  being  under  6  i>er  ceiit.  of  the 
total  The  total  number -of  car  mile.><  run  was  4:^14.094,  an 
increas<?  of  9  ix^r  cent.,  while  the  receipts  i>er  car  nnlc  were 
5  4d  ns  against  5.2<l.  in  the  previous  year,  and  they  earned 
the  total  available  |v.piilati.in  -m  times  during  the  year,  as 
agninst  20i  times  in  191.3.  During  the  year  they  ha/I  some 
difficultv  with  the  stuff,  and  in  May  they  had  a  serious  strike, 
in  which  thev  lost  nearly  half  of  the  drivers.  \N  ith  a  view  to 
ercouraping  "a  better  class  of  employe^,  they  had  had  under 
consideration  provident  and  bonus  schemes.  A  bonus  K-lieme 
had  been  put  'mU>  operation,  the  elTtx-t  of  which  woulti  be 
closelv  wntchwl,  and  if  the  ivsults  justified  it,  a  provident 
stheme  might  also  be  instituted.  With  regard  to  the  elec- 
tricitv  supplv  undertaking,  he  was  plpji.sed  to  eay  that  there 
had  been  no  serious  failure  of  any  kind  in  the  pow-er  station 
during  the  vear  In  order  to  cojie  with  peak  loads,  and  to 
Bupplv  furtlier  stand-by  in  case  of  breakdown  on  either  of 
the  oil  enginjs  or  of  the  steam  plant,  satisfactoyr  arrange- 
icents  had  been  made  whereby  their  power  station  was  to 
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ba  linked  up  with  the  Government  station,  which  would 
eL'able  them  when  desired  to  draw  alternating  current  from 
them,  and,  should  it  be  necessary,  to  give  them  a  supply 
when  the  same  might  be  available.  'ihe  units  generated 
showed  an  increase  of  26  per  cent.,  and  the  average  cost  was 
.ft2d.,  as  compai-ed  with  l.OSd.  The  units  sold  for  lighting  and 
power  were  9ol,:^19,  an  increase  of  '26  per  cent.,  and  the  units 
used  by  the  tramway  system  were  572,393,  an  increase  of 
1(5  per  cent.  The  units  sold  for  lighting  and  power  in  1909 
wei-e  188,072,  as  against  the  931,219  last  year— an  increase  of 
39-5  per  cent,  in  the  five  yeare;  while  the  traction  units  during 
the  same  period  showed  an  increase  of  55  per  cent.  During 
the  first  six  months  of  last  year  they  connected  193  new  con- 
sumers, which  was  the  highest  rate  the  company  had  reached, 
but  during  the  second  sis  months  they  only  'connected  138 
new  consumers.  The  growth  of  the  power  supply  had  been 
quite  satisfactory,  but  they  could  not  expect  any  great  develop- 
ments in  this  connection,  as  Delhi  was  not  a  large  industrial 
centre.  There  might  be  some  falling  off  in  the  rate  of  pro- 
gress during  the  present  year  owing  to  the  causes  he  had 
referred  to,  and  to  a  certain  amount  of  comijetition  which  had 
sprung  up.  With  regard  to  the  current  year,  he  could  only 
say  that,  provided  they  had  no  breakdowns  in  the  power 
station,  or  serious  diminution  in  revenue  due  to  the  condi- 
tions created  by  the  war,  it  was  reasonable  to  suppose  that 
the  results  would  show  some  improvement  over  those  for 
1914.  With  regard  to  the  new  city  of  Delhi  and  the  conces- 
sion for  electric  lighting  and  tramways,  nothing  would  be 
done  in  regard  to  this  until  the  shareholders  had  had  an 
opportunity  of  expressing  their  opinion  on  the  whole  matter. 
The  directors  would  shortly  have  an  opportunity  of  discussing 
the  situation  with  the  general  manager,  who  proposed  to 
come  to  London.  His  (the  Chairman's)  impression  was  that 
the  Government  would  not  take  any  definite  steps  towards 
asking  for  tenders  for  some  little  time.  There  was,  however, 
considerable  field  for  expSnsion  of  the  company's  existing 
system  of  supply,  and  during  the  next  twelve  months  they 
would  have  to  incur  capital  expenditure  to  approximately 
£25,000  in  order  to  cope  with  the  demand.  Before  the  war 
the  directors  had  under  consideration  an  issue  of  second 
debentures,  to  which  the  consent  of  the  Indian  Government 
had  been  obtained.  If  conditions  improved,  he  hoped  before 
very  long  they  might  be  able  to  do  something  in  the  way  of 
raising  the  necessary  capital,  but  that,  of  course,  was  depen- 
dent upon  the  sanction  of  the  Ti'casui-y  during  the  period  of 
the  war,  and  application  was  being  made  to  ascertain  whether 
permission  would  be  granted.  Although  it  was  unfortunate 
that  the  sui-plus  profits  must  be  applied  in  the  manner  he  had 
indicated,  there  was  at  least  -some  satisfaction  to  the  share- 
holders in  knowing  that  steady  progress  was  being  made,  and 
that  the  balance  of  profits  which  would  otherwise  be  avail- 
able for  dividend  on  the  preference  shares  continued  to  grow, 
and  he  hoped  that  at  some  time  in  the  not  very  distant 
future  they  might  be  able  to  declare  a  preference  dividend. 

Mr.  T.  W.  Stratford-Andrews  seconded  the  motion,  which 
was  adopted. 


River  Plate  Electricity  to,,  Ltd. 

The  annual  general  meeting  was  held  on  Friday  last,  at  Capel 
House,  New  Broad  Street,  E.G.  Mr.  M.  W.  M.wtinson, 
K.C.,  who  presided,  said  that  the  accounts  showed  a  sub- 
stantial reduction  in  the  available  profits  compared  witb  1913. 
The  company  had  been  in  existence  12  years,  and  at  the  end 
of  eveiy  year  up  to  the  present  he  had  been  able  to  report 
aa  improvement  in  its  position.  On  this  occasion  they  had 
to  submit  to  some  set-back  in  their  progress,  but  when  all 
the  chcumstances  of  the  times  were  taken  into  account  the 
result  was  only  what  they  might  reasonably  have  expected. 
The  net  profits  were  about  ±10,400  less,  and  half  of  that 
deficiency  was  solely  and  directly  attributable  to  the  war,  as 
during  the  past  year  the  company  had  only  received  three 
month.?'  instead  of  a  full  twelve  months'  interest  upon  its 
investment  in  the  German  Trans-Oceanic  Electric  Co.,  of 
Berlin.  The  acquisition  of  that  investment  went  back  to  the 
inception  of  the  company,  when  they  disposed  of  the  old  and 
decayed  electric  station  at  Buenos  Ayres  to  the  German  com- 
pany, which  then,  as  now,  was  the  principal  electric  company 
in  that  city.  In  return,  in  addition  to  some  cash,  they  received 
±1.50,000  in  5  per  cent,  obhgations  of  the  company,  which  had 
always  paid  large  dividends  on  its  ordinary  shares,  which 
came  behind  their  obligations.  The  annual  amortisation  of 
the  obligations  and  the  interest  had  been  met  up  till  last  year, 
when  the  outbreak  -of  war  suspended  all  commercial  relations 
between  this  company  and  Germany.  They  a.ssumed  that  at 
the  conclusion  of  hostilities  the  German  company  would 
resume  payment  of  its  obligations.  Tlie  shortage  of  income 
last  year  from  that  default  was  a  little  over  f.5,000,  but  as 
they  received  one  quarter's  interest  on  the  bonds,  the  shortage 
in  the  current  year  would  be  some  £1,700  more.  The  balance 
of  the  lessened  profit  was  due  to  less  favourable  worldn„' 
results  in  the  Argentine,  due  largelv,  though  not  wholly,  to 
the  war.  While  the  number  of  their  consumers  at  La  Plata 
had  increased  substantinlly,  the  average  consumption  of  cur- 
rent had  gone  down.  Since  the  war  broke  out  they  had  had 
to  contend  with  a  rise  in  the  price  of  materials,  and  the  profit 
they  made  out  of  the  public  lighting  had  been  cut  into  by  the 
rise  in  the  price  of  carbons.  The  question  of  fuel  had  given, 
and  still  continued  to   give,  the  board  considerable   concern, 


and  but  for  the  care  and  thrift  exercised  by  the  manager 
(Mr.  Lindop)  the  diminution  in  profits  would  have  been  much 
greater  than  it  was.  They  were  carrying  out  their  engage- 
ments with  the  Government  both  in  the  letter  and  the  spirit 
by  putting  the  hues  underground  in  most  of  the  important 
thoroughfares.  They  had  also  agreed  to  substitute  half-watt 
lamps  for  the  public  lighting  in  place  of  the  present  arc 
lamps.  The  plant  which  had  thus  become  obsolete  had  been 
scrapixid,  the  loss  being  charged  against  revenue.  Taking  all 
those  considerations  into  account,  he  thought  it  was  cause  for 
satisfaction  that  the  profits  were  as  large  as  they  were.  The 
sale  of  the  company's  Tucuman  station  was  completed  last 
June,  and  the  board  were  satisfied  that  they  had  acted  wisely 
in  disposing  of  it  upon  the  terms  which  they  obtained.  The 
whole  district  had  been  in  a  most  depressed  condition  through- 
out the  year,  and  if  they  had  continued  to  operate  the  station 
under  the  competitive  conditions  which  had  prevailed  they 
must  have  had  a  large  loss,  which  would  have  helped  to 
materially  reduce  their  profits  at  La  Plata.  After  cai-eful 
consideration  the  board  had  decided  to  recommend  the  pay- 
ment of  a  dividend  of  8  per  cent,  for  the  year  upon  the  ordin- 
ary stock.  That  was  less  than  they  had  paid  during  the  pre- 
vious four  years,  but  it  was  in  excess  of  the  average  dividend 
paid  since  the  incorporation  of  the  company.  In  determining 
the  dividend  they  had  to  have  regard  to  the  future  outlook, 
and  he  estimated  that  by  carefully  husbanding  their  resources 
they  would  be  able  to  complete  their  programme  without 
having  to  rai-se  any  fresh  capital  or  creating  any  floating  debt. 
They  felt  that  they  could  easily  pay  the  8  per  cent,  ordinary 
di\idend  without  unduly  straining  their  resources,  and  the 
reason  they  were  able  to  do  that  was  because  they  had  kept 
the  ordinary  capital  down  to  a  very  low  figure.  They  had 
built  up  the  business  out  of  the  savings  of  former  years  and 
out  of  profits  made  in  other  directions,  and  by  the  issue  of 
ordinary  shares  at  a  premium.  In  the  first  four  years  of  their 
existence  they  paid  no  ordinary  dividend;  in  the  fifth  year 
they  paid  2i  per  cent. ;  the  next  year  6  per  cent.,  while  during 
the  four  years  preceding  1914  they  paid  10  per  cent.  This 
year  they  had  had  to  drop  to  8  per  cent.,  which  gave  an  aver- 
age of  6  per  cent,  over  the  whole  period.  He  might  say  that 
although  they  were  not  putting  anything  this  year  to  general 
reserve,  thev  were  eti-engthening  the  future  position  by  carry- 
ing forward  £20,000  instead  of  £13,000  as  last  year. 

Mr.   R.   Miller  seconded  the  motion,   which   was  carried 
unanimously. 


AVillans  &  Robin.sou,  Ltd. 

The  annual  meeting  was  held  recently  at  the  Victoria  Engi- 
neering Works,  Rugby.     Mr.  J.  0.  Peache,  who  presided,  said 
that    the    accounts    showed    a    substantial    improvement    in 
revenue,  notwithstanding  the  abnormal  tunes.     After  paying 
the  dividend  as  recommended,  the  reserve  fund  would  amount 
to  more  than  sufficient  to  cover  a  year's  dividend  on  the  pre- 
ference shares  and   stock.     For   the  first  six  months  of  the 
year  1914  conditions  were  normal,  and  they   obtained  a  fair 
share  of  turbine  business  at  prices  .somewhat  better,  owing  to 
the  excessive  competition  of  recent  years,  than  had  previously 
prevailed.     In  consequence,   the  profit  from  this,  which  was 
the   main    portion  of  their  business,  had  been  the  principal 
factor  in  the  improved  results  shown.    The  Diesel  engine,  too, 
had  continued  to  provide  a  satisfactoi'y  volume  of  trade,  and 
the  repeat  orders  which  were  being  regularly  placed  by  cus- 
tcmers  bore  practical  testimony  to  the  reliability  and  excel- 
lence of  the  Willans-Diesel  engine.    With  the  outbreak  of  war 
the    whole   conditions    of    business    were    disturbed.       From 
November  onwards  their  standard  lines  of  output  had  to  take 
a  second  place,  and  the  volume  of  production,  too,  was  gravely 
affected,  for  the  directors  considered  it  right  not  only  to  give 
absolute  preference  to  Government  work,  but  also  to  encourage 
enlistment   among  the  employes.     Over  20   per  cent,  of  the 
male  employes  of   the  company    were    now  serving   in   His 
Majesty's  Forces — that  was  some  50   ijer   cent,  of  the   male 
employes  who  were  eligible.    Since  November  the  works  had 
l)een  largely  engaged  on  the  supply  of  munitions  of  war,  and 
the  ordinal-}'   business  had   suffered   not  only  by  being   to  a 
considerable  extent  put  on  one  side  to  make  way  for  Govern- 
ment work,  but  also  by  increased  cost  of  production  due  to 
the  general  ri.ses  in  wages   and  materials    which  had  taken 
place  and  to  the  difficulty  in  temporarily  replacing  the  men 
whn  had  gone  to  the  Front.    Liberal  provision  was  being  made 
by  tile  company  for  dependents  of  these  men  while  away  on 
SI  rvici',  and  it  was  intended  to  reinstate  them  on  their  return. 
Tiic    lieavy  increase  of   work   that  had  been  thrown  on  the 
rein.iinder  of  the  staff  by  the  absence  of  a  large  proportion  at 
the  Front  had  been  cheerfully  and  willingly  borne ;  and  the 
workpeople  (which  included  a  large  contingent  from  Belgium) 
in  all  branches  of  the  business  had  been  keeping  good^  time 
and    maintaining    a    high    standard    of    quick    and    efficient 
pro<Iuction.     Tlie  company's  managing  director  had  recently 
been  appointed  chairman  of  the  British  Electrical  and  Allied 
Manufacturers'  Association,  an  important  institution  that  had 
a  far-reaching   influence  on    the   interests   of  both  eniplovers 
and  cm|iloyed  in  the  particular  branches  of  industry  in  which 
the  comj)any   was  chiefly  concerned.    The  appointment   was, 
too,  a  well<leserved  recognition  of  the  merits  of  the  managing 
director, 
Mr.  Davenpoet  seconded  the  resolution,  which  was  carried. 
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Brisbane  Electric  Tramways  luvestmcnt  Co.,  Ltd. 

The  annual  meeting  was  held  on  Wednesday  at  Winchester 
House,  E.G.  Mr.  H.  E.  Beicton,  in  proposing  the  adoption  of 
the  report,  .said  that  the  total  receipts  of  the  tramways  for  the 
past  year  amounted  to  ±'3-18,406,  as  compared  with  ±316,244 
for  1913,  and  the  expenditure,  including  costs  in  connection 
with  the  Arbitration  Court  award,  amounted  to  ±194,960,  as 
against  ±191,936.  The  protit,  therefore,  amounted  to  ±153,446, 
as  against  ±1'24,308,  and  that,  with  ±3,436  brought  forward, 
gave  an  available  balance  of  ±156,88-2.  This  is  to  be  dealt  with 
as  shown  in  our  last  issue.  There  had  been  an  increase  of 
±150,000  in  the  ordinary  share  capital,  due  to  the  issue  of  30,000 
new  shares,  which  were  all  taken  up  by  the  shareholders.  The 
capital  expenditure  on  the  tramways  during  the  year  had 
aaiMunted  to  ±103,751  for  the  construction  of  extensions,  the 
purchase  of  equipment  and  plant,  the  building  of  new  car 
sheds,  and  the  acquisition  of  a  new  power  house  site.  The  site 
of  their  present  power  house  station  was  held  on  a  lease  from 
the  Queensland  Railway  Connnissioners  which  expired  in  1926, 
but  which  might  be  required  by  the  Government  before  that 
date.  They  had  therefore  thought  it  prudent  to  avail  them- 
selves of  an  excellent  site  which  was  available  not  far  from 
tlie  present  station,  so  that  the  alteration  to  the  feeder  system 
would  be  reduced  to  a  minimum.  ±47,500  of  available  cash 
not  immediately  required  had  been  invested  in  the  purchase  of 
±50,000  of  the  War  Loan,  a  course  which  he  felt  sure  the  share- 
holders would  approve.  The  most  important  event  during  the 
year  had  been  the  High  Court's  decision  in  the  tramway  case 
"which,  as  they  anticipated,  annulled  the  decision  of  the  Com- 
n;onwealth  Conciliation  and  .■\rbitration  Board.  A  number  of 
men  had  joined  the  .Australian  Expeditionaiy  Force,  and  their 
employ(5s  were  contributing  to  the  patriotic  fund  at  the  rate 
o''  ±100  per  month.  The  company  w-ould,  of  course,  keep  open 
the  places  of  the  men  who  were  serving  with  the  Colours. 
The  Tramway  Company  had  already  sub.scribed  to  the  British 
war  funds,  and  they  proposed  to  extend  their  support  to  the 
Queensland  war  funds. 

Mr.  .J.  B.  CoNCANON  seconded  the  resolution. 

Replying  to  a  shareholder,  the  Ch/VIRman  said  that  the  power 
station' and  the  road  equipment  were  maintained  in  the  highest 
■state  of  efficiency.  They  were  undoubtedly  approaching  the 
time  when  they  would  have  to  face  a  certain  limited  expendi- 
ture on  the  renewal  of  the  pennanent  way.  for  which  their 
present  renewals  fund  was  altogether  adequate.  The  reserve 
fund  w-as  available  for  the  general  purposes  of  the  company, 
either  for  the  equalisation  of  dividends  or  for  periodical  distribu- 
tion by  way  of  bonu.ses  .should  the  board  consider  it  prudent. 

The  report  was  adopted. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

Italy's  long-delayed  intervention  in  the  war  has  had  a  cheering 
effect  upon  Stock  £x:chane:e  eentiment,  but.  so  far,  has  been 
without  influence  on  quotations.  The  idea  is  prevalent  that,  with 
the  help  of  our  latest  ally,  the  war  should  be  shortened  by  at  least 
six  months  ;  and  her  entry  into  the  theatre  of  hostilities — as  the 
newspapers  put  it — has  been  hailed  with  satisfaction  in  the  Stock 
Exchange,  as  elsewhere.  The  moat  dramatic  event  of  the  week 
JDst  past  was  the  denunciation  of  "a  certain  section  of  the  English 
Press"  which  attacked  Lord  Kitchener  on  the  day  before  the  Stock 
Eiohange  separated  for  its  Whitsun  holiday,  and  which  cnlminated 
in  a  vote  of  confidence  in  the  War  Minister,  followed  by  the  burning 
of  the  Daily  Mail.  Lord  Kitchener  replied  in  a  cordial  telegram 
of  thanks. 

Home  Railway  eeourities  remain  dull,  and  the  terrible  tragedy  of 
the  troop  train  lies  like  a  pall  over  the  market.  Where  prices 
have  moved  at  all,  they  have  gone  back  a  little,  the  Undergrounds 
easing  off  with  the  rest.  The  succession  of  Lord  George  Hamilton 
to  the  chairmanship  of  the  Underground  Electric  Railways  of 
Loudon,  in  place  of  Sir  Edgar  Speyer,  Bart.,  P.O.,  caused  no  altera- 
tion in  prices.  Central  Londons  are  still  wanted,  but  Metropolitans 
and  Districts  have  both  gone  back  4.     Other  stocks  are  dullish. 

Electricity  Supply  issues  show  one  alteration- — a  fall  of  ,',  in 
County  of  London  Preference  being  the  solitary  instance  of  a 
change  in  this  market  for  a  fortnight.  It  is  by  no  means  easy  to 
pick  up  shares.  There  are  buyers  about  for  several  of  the  best- 
known  issues,  which,  however,  are  not  offered  at  anything  like  the 
market  prices.  It  might  be  supposed  from  the  quietude  of  the 
market  that  the  tone  was  depressed,  but,  ia  point  of  fact,  the 
diffionlty  is  to  get  share",  not  to  sell  them.  This,  of  course,  is  the 
season  of  the  year  in  which  the  public  investor  as  a  rule  declines 
to  have  anything  to  do  with  what  may  be  called  illumination 
issues.  la  these  disjointed  times,  however,  there  seems  to  be 
nothing  surprising  in  the  demand  for  electric  lighting  shares,  with 
an  accompanying  absence  of  supply. 

Most  of  the  markets  connected  with  Mexican  securities  have 
been  further  depressed,  the  reason  being  lurid  illumination  cast 
upon  the  affairs  of  that  country  by  a  circular  issued  to  the  pro- 
prietors of  the  Mexico  Tramways  Company  and  its  three  associated 
ooncerns.  la  this  it  is  pointed  out  that  alfikirs  are  in  a  state  of 
chaos,  and  practically  all  business  is  at  a  standstill.  Matters  have 
reached  a  climax,  and  the  control  of  the  tramways  lias  been  taken 
out  of  the  hands  of  the  directors  and  ofticials.  The  rate  of 
exchange  is  5d.  to  the   psso,  instead  of  the    normal  LTiJ.,  and  a 


further  drop  may  be  expected.  The  Mexico  Tramways  employes 
asked  last  October  for  25  per  cent,  increase  of  wages,  recognition 
of  the  Union,  and  other  conditions,  to  agree  to  which  would  have 
ruined  the  Company.  A  strike  was  proclaimed,  and  the  tramways 
ceased  running.  Then  the  authorities  took  over  the  operation  of 
the  lines,  doubled  the  salaries  of  part  of  the  staff,  and  gave  a  25  per 
cent,  rise  to  the  rest.  The  tramways  receipts  were  paid  into  the 
company's  bankers  for  a  short  time,  but  later  on  were  diverted  into 
the  Government  Treasury.  When  Carranza's  representative  was 
driven  from  the  City  of  Mexico  by  Zipata,  he  took  with  him  the 
"  oontroUers "  oflE  the  cars,  with  the  result  that  all  traffic  has 
ceased. 

The  Mexican  Light  and  Power  Company  has  suffered  little 
physical  damage,  but  although  electric  light  is  still  freely  used,  it 
has  not  been  possible  to  obtain  payment  for  the  same.  Over  two 
million  pesos  is  owing  for  street  lighting  or  po-s-er  furnished  to  the 
Government.  Repeated  protests  have  been  filed  by  the  board 
through  different  diplomatic  representatives,  but  apparently 
without  any  success.  The  board  feel  that  the  future  of  the 
enterpriser  must  necessarily  depend  upon  the  development  of  the 
political  situation  in  Mexico,  and  the  future  attitude  of  the  United 
States  Government  towards  that  country. 

Other  foreign  securities  are  none  too  good.  Brazil  Tractions 
have  fallen  a  further  2  points  to  52,  the  Rio  rate  of  exchange  being 
erratic  and  unstable.  Dr.  F.  S.  Pearson  (the  president  of  the  com- 
pany), who  went  down  with  the  ill-fated  Luxitania,  has  been  suc- 
ceeded by  Mr.  Alexander  Mackenz-e,  of  the  Rio  Tramways  and  San 
Paulo  Light  and  Power  Companies.  Anglo-Argentine  Trams  have 
weakened  on  the  passing  of  the  dividend  on  tbe  Ordinary  shares. 
For  the  past  half-decade,  1909-1.3,  the  annual  dividends  have  been 
6,  7f ,  7J,  8i  and  6i  per  cent,  respectively.  The  net  revenue  fell 
off  by  only  £26,000,  but  the  interest  charges  were  largely  increased  ; 
and  instead  of  paying  a  dividend  on  the  Ordinary  shares,  tbe 
directors  have  elected  to  carry  forward  £9ij,400,  an  increase  of 
£83,000  as  compared  with  the  previous  year.  In  view  of  the  very 
large  amount  of  British  capital  invested  in  the  Anglo- Argentine 
Tramways,  it  may  be  of  interest  to  set  ont  the  principal  items  in 
the  balance-sheet  for  the  past  seven  years  ;  the  figures  compare 
as  follows  :  — 

Liabilities. 

Deben-  Pref.  Ordi-      Sinking     Re-     Paving  Renewal 

tares,  capital,  nary.       fund.  serve,      fund.       (and. 

1903      ..      £8«,600  £4,400,0^5  £1.600,003  £-21,325  £6.3  777  i-25,692  f  212,900 

1909  ..       6,305,540  6  700  000  3,600,000     61,706     6fi  014     26,701      187,611 

1910  ..       7,785,^84  5,700,000  2,600,000     79.820     C«,014     41,675     179,546 

1911  ..       8,785,164  5.700,000  3,500,000      ;i3,637     66,014      ll.St.l      177.898 

1912  ..  10,006.732  6,700,000  2.E03,030  42.43i  66.011  43.876  169,871 
1918  ..  10,716.961  6,700,0D0  3  005,760  46,380  75,145  44.189  171,457 
1014      ..    13,191,836  6,700,000  3,-230.000     52,114     75,145     43,232     183,837 

AasKTS. 
Oonoes-         Die-  Invest-       Casta 

Bions  and      counts    Stores.  D'btors.  ments         and  Total 

property,    on  debs,  at  cost.       bills.         assets. 

1908  ..     £6,158,733    £74.869    £83,693  £26,106  £305.786   £48.092  £7,356,Ki9 

1909  ..      13,914,493     661.769  .161,263     36.166     317,991     81,629      15.216,805 

1910  ..       14,634.036     772.312     185,303    113.681      817,901    607,766      16,761,100 

1911  ..       15,757,317     778,879     401,855    149,462     316  591    756,307     13,185,963 

1912  ..      17,081,646     814,174     405,-272    144.213     816,-279    495,633  19  281,203 

1913  -. .      18.654.215     781,397     430  636    120,033     829,005   244,693  30,471,139 

1914  ..  19,510,600  869.018  301,468  66.983  530,107  749.300  22,034,060 
The  Bombay  Electric  Supply  and  Tramways  Company  has  just 

announced  a  dividend  on  the  ordinary  shares  at  the  rate  of  G  pec 
cent,,  which  is  the  same  as  that  for  a  year  ago  ;  a  bargain  was 
done  on  Tuesday  at  Tv'e-  being  the  first  transaction  recorded  in  the 
shares  since  the  Stock  Exchange  re-opened,  at  the  beginning  of 
.lanuary.  The  Shanghai  Electric  Construction  Company  has  an- 
nounced a  dividend  of  6  per  cent,  for  the  year,  a  decrease  of 
1  per  cent,  as  compared  with  19Ki  ;  the  fallingaway  is  explained 
entirely  by  the  loss  of  exchange  on  subsidiary  coinage,  which  came 
to  no  less  than  £2S  OOO,  equal  to  8i  per  cent,  on  the  capital  of  the 
Company. 

The  Telegraph  market  is  irregular.  Eastern  Ordinary  and  Pre- 
ference are  both  better,  but  Globes  of  each  sort  have  given  way  a 
little  Anglo-American  Preferred  fell  a  point,  and  New  York 
Telephone  4J  per  cent,  bonds  are  1}  lower.  The  United  River 
Plate  Telephone  report  is  a  good  one,  showing  a  net  profit  of 
£101,800,  allowing  payment  of  the  regular  8  per  cent,  for  the 
year,  free  of  income-tax.  The  report  of  the  Cuban  Telephone 
Company  explains  that  the  general  financial  stringency  has  made 
impracticable  the  further  placirg  of  securities  ;  hence  the  action 
of  the  directors  in  not  declaring  the  dividends  which  have  been 
earhed.  For  the  year,  the  Preferred  stock  received  six  months' 
dividend,  and  there  was  one  distribution  for  three  months  made  on 
the  Common.  The  company's  5  per  cent,  first  mortgage  bonds 
stand  about  7;i,  but  the  Preferred  has  not  changed  hands  this  year. 

la  the  manufacturing  group,  Callenders  gained  the  fraction  at 
12J,  though,  on  the  other  hand,  Henleys  eased  off  to  14  and  India- 
Rubber  shares  to  11.  while  British  Insulated  at  11  i  are  1  down  on 
the  week.  Britinh  .V'uminiums  have  hardened,  and  manufacturing 
sharas  on  the  whole  are  very  steady,  commanding  a  fair  amount  of 
attention.  The  rubber  market  keeps  firm,  owing  to  the  produce 
holding  its  prioe  of  2s.  5d.  per  lb.  ;  while  nearly  every  report  which 
appears  shows  substantial  reduction  in  working  costs.  The  Arma- 
ment issues  have  a  slightly  sagging  tendency,  for  which  absence 
of  business  is  held  responsible.  The  strong  measures  taken  by  the 
L.C.C.  in  connection  with  the  strike  of  traniwaymen  had  no  effeot 
npon  prices  in  the  market,  but  they  have  been  discnsfed  with  oon- 
Biderable  satisfaotion.  In  the  Stock  Eichanvr''.  at  all  events,  there 
ia  extremely  soant  sympathy  for  the  employes  who  chose  a  time 
like  the  present  to  disregard  the  counsels  of  their  leaders  and  to 
do  their  best  to  add  discomfort  and  loss  to  the  community  at 
larv'e. 
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SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIONS. 


Brompton  Ordinary       

do.        7  per  cent.  Prel 

Charing  Cross  Ordinary 

do.       do.       do.    4^  Pref. 

do.        do.  City  Pref 

do.    4  Deb 

Chelsea        

do.    4^  Deb .. 

City  of  London 

do.       do.    6  per  cent.  Pret. 

do.        do.    6  Deb 

do.        do.    4^  Deb. 
County  of  London  

do.        do.        6  per  cenC.  Pref.  .. 

do.        do.        Isc  Deb 

do.        do.        2nd  Deb 

Kensington  Ordinary 

London  Electric 

do.        do.    6  per  cent.  Pref. 

do.        do.    4  Deb 

Metropolitan         

do.  4^  percent.  Pref, 

do.  4^  Deb 

do.  3i  Deb 

Bt.  James'  and  Pall  Mall 

do.      do.      do.     7  percent.  Prel. 

do.      do.      do.    SiDeb 

Soutb  London       

South  Metropolitan  Pref 

Westminster  Ordinary 

do.  4iPret 


HOMB  BLSOTBIOITY  CoUPAKIEa. 

Price 

May  25, 

1915. 

8i 

n 

4 
90 

4g 


Dividend, 

1914. 

..      10 

7 

5 

..  4j 
4 
6 

::    t' 

6 
6 

..     44 

7 
6 


12i 

m 

98 
114 

114 
100 
95  xd 
7 
li 

6 

87 

BJ 

4 

94 

76 

8 

61 

76 

8 

if 
42 

TELRaBAPHS  AND  TELEPHONES, 


4 

6 
4 
34 

n 

8} 
10 

7 

84 

5 

7 

9 

44 


Anglo-Am,  Tel,  Pret, 
do.  Del. 

Chile  Telephone  .. 

Caba  Sub,  Ord 

do.        Pret 

Eastern  Extension 

do.  4  Deb. 

Eastern  Tel.  Ord... 

do.  34  Prel.      . . 

do.  4  Deb. 

Globe  Tel.  and  T.  Ord,  .. 
do.  Prel.  .. 

Ql.  Northern  Tel, 
Indo-European 

Marconi       

New  York  Tel.  44.. 
Oriental  Telephone  Ord. 
do.  Prel. 

Tel,  Egypt  Deb 

United  R,  Plate  Tel.      .. 
do.  Prel. 

West  India  and  Pan.     . . 
Western  Telegraph 

do.  4  Deb, 


6 
..        14 

6 

8 
..       10 

7 

4 

7 
..        34 

4 

6 

6 
..  23 
. .  66,  - 
..  20 
..  44 
..      10 

6 
..        44 

8 

6 

1 

7 

4 

Home   Bxilb, 


Central  London,  Ord.  Assented       ..  4 

Metropolitan         IJ 

do.             District Nil 

Undergroond  Electric  Ordinary        ..  Nil 

do.               do.      "A"    .,        .,  Nil 

do,              do.      Income          ..  6 


105;^ 

228 
6| 
84 

16 

9'i 
131 
74 
92 
11 
U| 
30 
64 

96| 
9 

6| 
6 
1  e 

91 


80 
28J 
161 

18 

6/6 
7BJ 


FOBBIQN  Tbaus,  &a. 


Anglo-Arg,  Trams,  First  Prel. 


and  Prel. 
4  Deb. 
44  Deb. 
6  Deb. 


do. 
do. 
do. 
do. 
Brazil  Tractions 
Bombay  Electric  Prel.  .. 
do.  44  Deb. 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.            1st  Bonds 
Adelaide  Sup.  6  per  cent.  Prel. 
do,  6  Deb 


54  4J 

64  8i 

4  814 

44  at 

6  90 

6  62 

6  10| 

44  91 

Nil  36 

—  68 

—  86 
Nil  90 
Nil  39 

—  49 
6  6A 
6  108 

MAKTTFACTUaiNa   COUPAKIBB. 


Babcoek  &  Wilcox           14 

British  Aluminium  Ord.           ..         .,  6 

do.               Prel 6 

British  Insulated  Ord 15 

do.           Pref 6 

British  Westinghouse  Prel 74 

do.       4  Deb 4 

do.       6  p,  lien         6 

Callenders .,        ,,  15 

do,        6  Pref 6 

do.       44  Deb 44 

Canner-Kellner 15 

Edison  &  8wan,  £3  pd Nil 

do.      do.      lully  paid        ..        ..  Nil 

do.      do.      4  Deb 4 

do.      do.      5  %  Deb 6 

Elecirio  Construction 6 

do.             do.         Pref 7 

Gen.  Eleo.  Pref 6 

Henli^s       20 

do.      44  Pref 44 

do.       44  Deb 44 

Iidia-Rubber        6 

Telegraph  Con 30 


61/. 
21/- 
lH/6 
11} 
6i 
IH 
72 
101 
124 
6 
98 

13/1 

63 
60 
14/- 
lA 
lOti 
Hi 

„^» 

97 

9 

87 


Rise  or  lall 
this  week. 


£6 
4 

6 
5 
6 
4 
5 


-4 


+  2 

+  i 
-1 

-i 

-i 


-li 


-n 

- 1 

-i 
-  4 


-A 
-  i 


-6 
-3 
—2 

—a 
—2 


•+6d. 
-1 


+  2 
+  i 


-i 


Yield 
p.o. 


4 
1 

1 
6 
0 
1 

4  17  10 
6  6  4 
4  18  0 
4  9  8 
4  11  10 
6  1  9 
6  4 
4  10 
4  14 
6 

6  18 
6  0 
4  12 
6  12 
6  12 
4  16 
4  13- 
6  6 
6  9  10 
4  13  4 
6  13  4 
6)6 
6  0  0 
4  12  4 


5  13    8 

6  12  10 
6  18  6 
6  17  8 
6  13     4 

•5  17     5 
4     7     0 
•6     0     0 
4  16     8 
4     7 
4 
1 
6 
0 


•6 

6 

7 

6 
11  17 

4  13 

6    0 


6 

5 
•7 

6 

7  U 
•6  16 

4     6 


1 

2  8 
0  8 
0 
0 
5 
6 


6    0    0 
4    7    2 

Nil 

Nil 

Nil 

»B  15    0 


6  9    6 

7  6  8 
4  lit  3 
6  2  8 
6  11     1 

11  10  10 
6  16  10 
4  19    0 
Nil 
Nil 
Nil 
Nil 
NU 


6  19 
4  17 


6 
4  16 
6  9 
6  13 

6  0 

7  15 
6  11 
6  19 
6     0 


9    8 


8  II 
6  U 
6  IT 
'i  0 
4  12 

4  11     9 

5  11     1 

6  9  10 


''  Allowance  made  for  dividends  being  paid  free  of  income-tax. 


Swedish  Electrical  Exports.— The  exports  of  electrical 

machinery  and  apparatus  from  Sweden  darinpr  the  three  months 
endin?  with  March  last  attained  a  value  of  £66,140,  as  compared 
with  only  £55,402  in  the  correapondiner  quarter  of  1914.  On  the 
other  hand,  there  was  a  marked  decline  in  the  exports  of  telephone 
material  and  apparatus— from  £102,781  to  £61,»77. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 

in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 

and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday.  May  26tli. 


CHEMICALS.  *e. 


a  Add,  Uydrocblorlo         ..       ..  per  owt. 

a     .,     Nitric 

a     „     Oxalic            per  lb, 

a     ,.      Bolphurio per  owl, 

a  Ammoniac  Bal        h 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder h 

a  Bisnipbide  of  Carbon      ,.        ..  m 

a  liorax h 

a  Copper  Snlphate k 

a  Lead,  Nitrate         n 

a       „      White  Sugar          . ,        . .  „ 

a      ,.      Peroxide „ 

«  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  In  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)          ..  per  ton 

a        „       Chlorate per  lb. 

a        „       Perchlorate        ..        ..  h 
a  Potassium,  Cyanide  (98/100  %).. 
(for  mining  purposes  only) 

a  Shellac         per  cwt, 

I  Sulphate  of  Magnesia     ..        ..  per  ton 

a  Sulphur,  Sublimed  Flowers      ..  m 

a        H        Recovered         ..        ..  h 

a        „        Lump H 

a  Soda,  Caustic  (white  70(73  %)   . .  .. 

a      „     Chlorate        per  lb, 

a      „     Crystals         per  too 

a  Bodlom  Bichromate,  »Bki        ..  per  lb. 


METALS,  Ao. 

b  llnminlam  Ingots,  In  ton  lots  ..  per  Ion 
b          „          Wire,  in  ton  lots  1 

(1  to  14  B.W.G,) )  " 

b          .,          Sheet,  in  ton  lots   . .  „ 

»  Babbitt's  metal  ingots     . .        . .  „ 

c  Brass  (rolled  metal  2'  to  12'  basis)  per  lb, 

c      H         M     (solid  drawn)           ,.  h 

c      „     Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      ..  „ 

(       .       Bars  (best  selected)       ..  per  lOD 

f        H      Sheet          M 

r       H      Bod H 

d       „      (Electrolytic)  Bars         ..  „ 

tt       H                 H           Sheets     ..  „ 

d       >                  N           Bods        ..  „ 

-■       „                H           H,0,  Wire  per  lb, 

/Ebonite  Rod           „ 

/       H        Sheet         H 

J  German  Silver  Wire       ..        ..  m 

A  Ontta-peroha,  fine h 

A  India-rnbber,  Para  6ne  ..        ..  ^ 

/  Iron  Pig  (Cleveland  warrants)  . .  pec  ton 

I     „    Wire,  galv.  No,  8,  P,0.  qaal.  „ 

f  Lead,  English  Pig „ 

m  Manganin  Wire  No,  28  ..        ..  per  lb. 

t  Mercury        per  bot, 

t  Mica  (in  original  cases)  small  . .  per  lb, 

e     „               H           M      medium  „ 

e      „                „            „      Urge   ..  « 

o  Nickel,  sheet,  wire,  &o „ 

p  Phosphor  Bronee,  plain  castings  m 

p         H            M    rolled  bars  A  rods  h 

p         H            N  rolled  strip  &  sheet  h 

o  Platinam       per  01, 

dSillclam  Bronee  Wire      ,.        ..  per  lb. 

r  Steel,  Magnet,  In  bars      ..        ..  per  too 

r  Tin,  Block  (English)        ..        ..  „ 

a    „     Wire,  Nob.  1  to  16    ..        ..  per  lb, 

p  White  Anti-friction  Metals       ..  per  ton 

t  Zinc,  Sta't(Vlellle  Montague  bnd.)  „ 


Latest 

Cortnlgbt'i 

Price. 

(no. 

or  Deo, 

4/6 

19/- 

i49 

f40 

£9 

£21 

£22 

±■29 

£35 

7d, 

i/6 

1/6 
Nom, 

6-/- 

£1110 

£8 
£8  10 
£10  2  6 
lOJd. 
45/. 
Bid. 


£96 
£126 


£125 

£5  inc. 

£30  to  £221 

,, 

1/-    to    1/OJ;^ 

1/04  to  \lCl 

•• 

1/0 J  to  1/04 

1/14  tol/li 

, , 

£100 

£10Q 

£100 

,, 

£89 

£107 

£95 

IIM. 

8/- 

2/6 

,, 

1>9 

6/10 

id.  inc. 

2/7* 

lid,  iuo. 

65/6 

.. 

£20 

6/-  dec. 

£20  16 

.. 

£11  15  to  £12 

4d.  to  3/6 

^^ 

8/-  to  e/- 

6,18  to  10/6  4  up. 

Nom. 

1/1  to  1/34 

1/2  to  I/S4 

1/34  to  1/64 

185/- 

1/1 

£8J 

£10  inc. 

£164 

£3  dec 

2/8 

£52  to  £194 

Nom, 

.. 

£6  inc. 


I 


a  Q.  Boor  &  Co. 

b  The  British  Aluminiam  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co, 

e  F.  Wiggins  &  Sons. 

f  India-Rubber,  Guttapercha  and 

Telegraph  Works  Co.,  Ltd. 
g  James  ^  Shakspeare, 
h  Eaward  Till  &  Co, 


Quotations  supplied  by — 


/  BoUing  &  Lowe. 

k  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew,  Ltd. 

m  W,  T.  Glover  &  Co.,  Ltd. 

D  P,  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd. 

P 

r  W,  F,  Dennis  &  Co. 


The  Chief  Tcfhiiical  Assistants"   Association.— An 

inaugural  dinner  in  connection  with  this  Aesooiation  was  held  at 
Pinolis  Restaurant.  Wardour  Street,  W.,  on  Thursdav  evening, 
May  20th,  with  Mr.  J.  T.  Baron  (resident  engineer  of  St.  Pancras)  in 
the  chair,  supported  by  Mr.  T.  K.  Richardson  (generating  engineer 
of  St.  Marylebone)  in  the  vice-chair.  This  Association,  which  was 
originally  formed  by  the  chief  assistants  of  London,  embodies 
generally  the  chief  technical  assistants  of  the  large  undertakings. 
As  a  consequence  of  the  war,  it  was  not  thought  expedient  that 
any  mueitjal  programme  should  be  arranged,  and  the  proceedings 
consequently  partook  largely  of  a  speech-making  character ; 
amongst  the  gentlemen  who  spoke  in  support  of  the  Association 
and  its  objects  were  the  following : — Tlie  chairman  and  vice- 
chairman  ;  Mr.  J.  B.  J.  Bowden  (deputy  engineer  of  Hackney)  ; 
Mr.  J.  Leadbeater  (assistant  engineer  at  Hampstead;  ;  Mr.  J.  H. 
Parker  (chief  assistant  engineer  at  Croydon) ;  Mr.  H.  F.  J. 
Thompson  (chief  assistant  engineer  at  Battersea)  ;  and  Mr.  W. 
Young  (resident  engineer  at  Stepney).  On  the  whole,  a  very 
enjoyable  evening  was  spent,  and  the  chief  object  for  which  the 
dinner  was  held,  namely,  that  the  more  recent  members  might  have 
an  opportunity  of  making  the  personal  acquaintance  of,  and 
becoming  better  known  to,  the  older  ones,  was  thoroughly  realised, 
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A    MOTOR    SEARCHLIGHT    PLANT. 


One  of  the  features  of  the  great  war  that  will  stand  out 
prominently  when  its  full  history  comes  to  be  written  will 
be  the  many  new  uses  it  has  found  for  the  motor  vehicle. 
Among  these,  from  an  electrical  point  of  view,  are  the  motor 


ford,  and  is  mounted  on  a  swivelling  base,  and  also  swings 
in  horizontal  trunnions.  It  will  also  be  noted  that  a  seat 
which  revolves  with  the  projector  is  provided  for  the 
operator. 

Both  the  horizontal  and  vertical  movements  are  controlled 
by  means  of  worm  gearing  ;  the  latter  can  be  thrown  out 
of  gear,  enabling  the  light  to  be  quickly  swung  into  the 
desired  position,  and  the  beam  adjusted  with  the  necessary 
precision.  Although  the  projector  illustrated  is  only  of 
24  in.  diameter,  the  plant  is  adequate  to  furnish  the  current 
for  a  30-in.  one,  but  by  the  use  of  the  smaller  diameter 
a  highly  eflBcient  result  is  assured. 

The  searchlight  trolley,  which  is  unloaded  from,  and 
re-loaded  on  to,  the  motor  lorry  by  means  of  ramps  and 
tackle,  has  been  specially  constructed  to  enable  it  to  be  used 
over  rough  ground — possibly  for  long  distances — inde- 
pendently of  the  motor- lorry,  in  the  event  of  capture,  damage 
to,  or  destruction  of  that  unit. 

The  electricity  generating  plant,  when  not 
required  to  run  the  searchlight,  can  be  used 
to  furnish  current  for  the  temporary  lighting 
of  officers'  quarters,  field  hospitals,  or  any 
other  purpose  for  which  a  good  light  is 
desirable,  a  switchboard  being  included  in 
the  equipment. 


SINGLE    AND    MULTIPLE 
GROUND  -  WIRE     ANTENN.^:. 


Seaechlight  Mounted  on  Special  Trolley. 

X-ray  machines  for  use  in  conjunction  with  the  medical 
service,  automobile  wireless  telegraph  stations,  and  travelling 
searchlight  plants.  Shortly  after  the  outbreak  of  hostilities, 
we  published  some  particulars  and  illustrations  of  the  motor 
searchlight  plants  which  had  been  constructed  by  Messrs. 
De  Dion,  Bouton  &  Co.  for  the  French 
War  Office,  and  we  are  now  able  to  do 
the  same  as  regards  a  motor  searchlight 
plant  which  has  recently  been  completed 
by  the  Austin  Motor  Co.,  Ltd.,  of  North- 
field,  Birmingham. 

The  motor  lorry,  on  which  the  search- 
light outfit  is  carried,  consists  of  a  standard 
Austin  2-3-ton  chassis,  the  bodywork  having 
been  specially  designed  and  constructed  for 
the  purpose  for  which  the  vehicle  is  being 
used.  Theelectricity-generatingplant,  which 
has  also  been  designed  and  manufactured  by 
the  Austin  Co.,  is  located  in  the  forward 
part  of  the  body,  behind  the  driver's  seat, 
and  is  entirely  distinct  from  the  engine 
employed  to  propel  the  vehicle  ;  it  com- 
prises an  Austin  12-h.p.  2-cylinder  petrol 
engine  provided  with  a  specially-designed 
cooling  system  and  exhaust  -  silencing 
chamber.  The  engine  is  coupled  direct 
to  a  dynamo  having  an  output  of  120 
amperes  at  80  volts,  and  at  a  speed  of 
1,000  R.i'.M. ;  the  generator  is  connected 
up  to  a  drum  carrying  a  long  length  of 
cable,  the  contact  being  so  arranged  as  to 
avoid  the  possibility  of  a  fault  developing 
from  it  whilst  the  drum  is  in  motion. 

In   order  to    allow  the  searchlight   to 
be    used    some    distance    away   from  its 
current-generating  plant,  the  projector,  as 
will  be  seen,  is  carried  on  its  own  special  trolley,  which  runs 
on  four  pneumatic-tired  wheels. 

In  order  to  provide  a  safeguard  against  the  danger  when 
on  inclines  of  the  trolley  over-running  the  men,  the  rear 
wheels  are  provided  with  brakes  operated  by  a  hand  lever 
at  the  back  of  the  trolley  chassis.  The  projector  itself  was 
•onstructcd  by  Messrs.  Crompton  &  Co.,  Ltd.,  of  Chelms- 


The  capital  cost  and  various  working  risks 
associated  with  the  use   of   ordinary  aerials 
offer    sufficient     incentive     to     investigate 
thoroughly    the   possibilities    of    low    hori- 
zontal aerials.      If   found   reasonably   effec- 
tive,  the  latter  should  be  useful    in    many 
commercial    stations,     and    offer    obvious   advantages   for 
special   temporary    Press    installations    and     for   military 
purposes,   where  easy  erection  and  inconspicuousness  are 
important  considerations.     For  some  time  there  has  been 
no  doubt  that  bare  wires  laid  along  dry  soil  are  capable  of 


Seabchlioht  Genebatob,  Cauls  Drum,  &c.,  on  Motor  Lobby. 


receiving  radio-signals  more  or  less  effectively,  but  only 
recently  have  the  results  of  important  American  experimente 
been  published,  showing  that  such  a  conductor  remains 
effective  even  on  damp  ground,  and  can  easily  be  modified  to 
secure  efficiency  of  reception  rommen.siirable  ivilh  that  »f 
an  dcvalvd  aerial  over  commercial  distances.  The  tests  in 
(luestion   have   been   in   progress   at   Beloit  (Illinois)    for 
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some  18  months  past,  and  have  led  to  certain  definite  con- 
clusions, although  further  quantitative  data  are  required 
before  the  design  of  horizontal  aerials  can  be  reduced  to  an 
exact  basis. 

Since  orientation  affects  considerably  the  working  of  hori- 
zontal antenna,  it  is  necessary  to  bear  in  mind  the  relative 
positions  of  the  stations  mentioned  below  ;  these  are  shown 
in  fig.  1.*  Most  of  the  tests  were  carried  out  between 
Beloit  and  a  field  station  at  Freeport,  the  receiving  circuit 
there  being  as  shown  in  fig.  2,  and  using  crystal  detectors. 
Signals  of  uniform  intensity  were  emitted  from  Beloit  of 
900-m.  wave  length,  and  of  the  bare  No.  18  copper  wire 
(274  m.  long)  at  Freeport,  half  c  D  rested  on  the  earth 
while  AB,  at  first,  was  hung  by  linen  thread  7  ft.  above 
ground.  As  a  result  of  preliminary  tests  it  was  found  best 
to  shorten  the  wire  a  b  (towards  Beloit)  and  lay  the  whole 
wire  c  X  on  the  ground,  the  best  lengths  of  wire  to  receive 
the  900-m.  waves  over  a  distance  of  84  miles  being  c  d  = 
188  m.  and  AX  =  61  m.  During  most  of  the  tests  the 
grass-covered  thin  soil,  with  limestone  subsoil,  was  dry,  but 
with  the  wires  lying  in  wet  grass  the  Beloit  clock  signals 
oould  still  be  heard,  and  no  difference  could  be  detected 
between  the  efficiency  of  the  system  when  c  d  rested  on  wet 
Boil  in   a   field   of   stubble   and  when  it  was  insulated  on 


-276  m. 


earth-wire  system  operates  best  when  its  electrical  length 
(including  transformer  primary)  is  about  one-fourth  the 
incident  wave  length.  The  receiving  instruments  should  be 
inserted  about  one-third  the  distance  from  the  end  nearest 
the  transmitting  station,  and  to  operate  at  the  same  efficiency, 
the  total  length  of  the  ground- wire  system  should  be  about 
twice  that  of  an  elevated  aerial. 


ELECTRIC    POWER    IN    INDIA.' 


By  H.  B.  SPEYEE,  A.M.I.E.E. 


-I3S  M— 

To  Beloit 


-IVWWV 


6IH:-*~ 


leSS     K-MtTER'i 

From  FnEE-pooT 


rif 


FIG.     1— RELATIVE    POSITIONS    OF    STATIONS 


FIG.    2.— RECEIVING    SYSTEM     AT    HELD    STATION 
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stakes  1  ft.  high.  No  appreciable  improvement  in  tuning 
or  loudness  was  secu^'ed  by  substituting  for  c  d  a  connection 
to  the  water  of  a  creek. 

With  the  wire  a  x  due  north  and  the  longer  wire  C  D 
in  various  positions,  best  reception  was  obtained  with  the 
long  wire  extending  directly  away  from  Beloit.  Commercially 
readable  signals  could  be  obtained  usin?  only  |  kw.  input  to 
the  Beloit  aerial  (four  00-m.  horizontal  wires,  two  30-m. 
slanting  wires  ;  horizmtal  section  at  45  to  the  meridian, 
free  end  extending  S.E. ;  logarithmic  decrement  O'l 6  with 
900-m.  wave.) 

By  using  a  "fan"  of  three  wires  in  parallel  to  the 
left  of  D  (fig.  3)  and  of  two  wires  to  the  right  of  a,  the 
intensity  of  signals  was  greatly  increased,  and  the  received 
intensity  of  Milwaukee  and  Chicago  signals  seemed  to  be  as 
great  as  when  the  large  elevated  aerial  at  Beloit  was  used. 
By  adding  a  third  61-m.  wire  (to  form  a  3-wire  fan) 
at  A,  still  better  results  were  obtained,  Sault  Ste.  Marie  and 
Sarnia  signals  being  easily  read.  A  further  important 
advantage  of  the  multiple  over  the  single-wire  arrangement 
is  that  tuning  is  as  sharp  as  with  commercial  aerials  of  the 
elevated  type. 

If  thes3  results  can  be  quantitatively  confirmed  and 
established  for  all  ordinary  conditions  of  soil  and  atmosphere, 
their  importance  can  hardly  be  exaggerated,  for  it  means  that 
a  symmetrical  multiple  earth-wire  system  having  pronounced 
directive  effect  can  be  used  for  receiving  in  practical  radio- 
communication  zvithout  using  greater  sending  2Jower  than  for 
elevated  aerials.  Further  tests  appear  to  be  desirable  on 
very  wet  soil,  for  notwithstanding  the  fact  that  bare  wires 
were  used  in  these  tests,  the  soil  surface  was  mostly  dry, 
and  when  the  outer  ends  of  the  wires  were  deliberately  con- 
nected to  earth,  the  system  would  not  respond  to  incident 
radiation.     From  the  work  already  done,  it  seems  that  an 


In  the  two  ereat  ladian  industrial  centres  alone  there  are  at  work  at 
least  95  cotton  and  45  jute  mills.  Exclnding  the  miscellaneons  indus- 
tries, these  agerregrate  no  less  than  200,000  I.E. P.,  of  which  total  at 
the  present  time  not  even  10  per  cent,  is  driven  by  electricity.  It 
must  therefore  be  clear  to  all  that  an  excellent  field  is  open  to 
manufacturers  for  the  installation  of  up-to-date  electrical  plant  in 
India. 

It  would  appear,  however,  that   with   few   exceptions,  British 
manufacturers  of  electrical   machinery    have   in   the    past  been 
reluctant  to  consider  seriously  the  development  of  an  Indian  busi- 
ness, apparently  not  wishing  to  incur  the  initial  expense  essential 
for    systematically  canvassing    the    country. 
Half-measures  have  only  too  frequently  been 

>        adopted   by  British  firms  by  reason  of  their 

I        allooatiner  their  selling  agency  to  established 

1 .s      commercial  firms  in   India  on  a  commission 

basis,    and    almost    without     exception    this 
method  has  proved  unsatisfactory. 

Electrical  machinery  quite  unsnited  to  the 
working  conditions  prevalent  in  India  has 
been  sent  to  that  country,  and  proving  un- 
satisfactory has  led  mill-owners  and  their 
engineers  to  regard  with  keen  disfavour  elec- 
tric  plant  for  mill  or  factory  working. 

It  is  absolutely  necessary  for  an  eng-ineer 
to  be  on  the  spot  to  nurse  carefully  any  new 
electric  power  installation  during  the  first 
18  months  or  two  years,  or  until  the  mill- 
owner  or  his  engineers  have  gained  complete 
confidence  in  the  working  of  the  plant.  Only 
recently  two  important  electrification  schemes 
carried  out  by  one  of  the  leading  British 
manufacturing  firms  were  superseded  by 
steam  plant,  owing  solely  to  the  lack  of 
qualified  supervision  on  the  part  of  the 
manufacturer's  engineer  during  the  erec- 
tion and  probational  period. 

There  is  no  doubt  whatever  that  the  time  has  now  come  for 
British  electrical  minutacturers  to  realise  that  if  they  wish  for  a 
fair  percentage  of  the  Indian  electrical  trade,  they  must  be  pre- 
pared to  send  out  to  the  country  their  very  best  power  men  and 
not  merely  one  commercial  engineer.  They  must  further  be  pre- 
pared to  Citablish  themselves  on  their  own  account  in  at  least  the 
two  largest  industrial  centres  of  India,  and  be  prepared  to  under- 
take the  electrification  of  mills  and  factories  from  A  to  z  and  not 
against  c.i.f.  or  f.o.b.  prices.  This  method  would  ensure  the  con- 
fidence of  mill-owners  and  their  engineers,  and  such  British  firms 
as  were  established  in  India  in  this  way  would  be  able  in  a  very 
short  time  to  build  up  a  lucrative  business. 

The  pionsering  work  may  now  be  regarded  as  having  been 
acjomplished,  and  the  field  for  electrical  power  for  industrial  pur- 
poses in  India  to- lay,  is  one  which  if  handled  to  advantage  by 
engineers  of  experience  should  yield  a  handsome  return  to  the 
manufacturers. 

Since  1907  electrical  imports  have  increased  from  £155,000  to 
£198,000,  while  steam  plant  imports  have  fallen  from  £800,000  to 
£310  030  in  1912. 

During  the  last  few  years  a  very  great  proportion  of  the  elec- 
trical plant  installed  in  India,  together  with  hydraulic  and  steam 
turbines,  has  been  supplied  from  the  Continent.  Table  I  embodies 
the  chief  data  of  the  fiva  most  important  public  electric  supply 
uadertakiags  in  lodia  ;  of  G6,900  K\v.  of  plant  installed  in  these 
stations  Switzerland  has  supplied  51,000  kw.,  England  only 
7  500  KW.,  and  the  United  States  ."),400  KW.  of  the  prime-movers, 
whilst  Germany  has  supplied  no  le^s  than  32,000  kw.,  the  United 
SSatee  17,000  KW.,  Switzerland  10,000  KW.,  and  England  only 
7,500  KW.  of  the  electrical  generating  plant.  In  the  author's 
opinion  this  is  due  chiefly  to  the  greater  standardisation  covering 
a  large  range  of  voltages,  in  many  cases  from  220  to  6,000  volts, 
which  allows  foreign  manufacturers  many  opportunities  of  putting 
forward  standard  plant  where  British  manufacturers  are  obliged 
to  quote  higher  prices  to  cover  special  construction  ;  and  in 
addition  the  time  required  for  delivery  of  the  plant  in  the  case  of 
the  British  firms  will  in  the  majority  of  cases  be  considerably  in 
excess  of  that  of  the  Continental  firms.  It  must  also  be  borne  in 
mind  that  Continental  makers  are  fully  alive  to  the  conditions 
under  which  electrical  plant  has  to  work  in  ladia,  and  have  spent 
both   time   and   money   in  experiments    before   deciding  on    the 
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standardisation  of  plant  iatended  for  export  to  a  tropical  conntry. 
Except  in  Boms  isolated  cases,  however,  the  same  cannot  be  said  of 
the  majority  of  British  electrical  mannfactnrers,  or  else  the 
anther's  experience  has  been  unfortunate.  The  reason  for  this 
deplorable  lack  of  enterprise  appears  in  the  majority  of  cases  to  be 
dne  simply  to  the  lack  of  experience  on  the  part  of  British  elec- 
trical firms  of  the  unfavourable  conditions  prevalent  in  India  ;  and 
as  soon  as  greater  experience  has  been  grained  with  the  working 


100,000  I.H.P.,  the  saccess  of  this  scheme  wonld  have 
been  assured,  as  it  is  quite  possible  that  had  capital  been 
forthcoming,  substantial  guaraDtces  would  have  been  obtained 
from  the  millti  and  factories  for  the  supply  of  current  to 
replace  existing  steam  plant.  It  is  an  encouraging  fact  that  the 
Tata  hydro-electric  scheme  has  been  realised  in  Bombay,  but  it  is 
to  be  regretted  that  the  whole  of  the  capital  had  to  be  found  in 
India  after  an  opportunity  had  been  given  to  English  capitalists. 


TA.BLE  I. — Public  Electbic  Supply  Companies  in  India. 


1           ! 

Station 

Connec- 
tions. 

Horse- 

TariltB. 

Coimtry  of  origin. 

System. 
1       Power.               Voltage  and 
!                                     frequency. 

■ 

Company. 

Inauga- 
rated. 

capacity 
in 

'             KW. 

Lighting 

and 
fans  in 

KW. 

power 

of 
motors. 

liighting 
and 
fans. 

Power. 

Prime 
movers. 

laectrlcst 
plant. 

Tata  Hydro- 

1911 

hydraulic    6,i;00  ;  100,000  ; 

32,000 

400 

50,OOii 

l-25d. 

0-5d. 

Switzer- 

Germany 

electric  Power 

2.200.     Three- 

(including 

land 

U.S.A. 

Co. 

phase,  ."lO  cycles. 

extension) 

Mysore  Govern- 

1900 

2,300  ;  35,000  ; 

12,000 

400 

9,000 

3d.-2-5d. 

Ood.- 

,1 

U.S.A. 

ment  Can  very 

2,300.     Three- 

(including 

(excluding 

0-25d. 

Falls  Co. 

phase.  25  cycles. 

extensions) 

extension) 

Calcutta  Electric 

1898 

steam      '    6,000.    Three- 

10,000 

18,862 

6,200 

6d.-Ha. 

ld.-0-6d. 

_i 

(generators) 

Supply  Corpo- 

phase, 50  cycles. 

Switzerland 

ration 

440/225  c.c. 

(switchboard) 
England 

Bombay  Electric 

1905 

5,500.    Three- 

7,000 

7,025 

2,850 

4-5d. 

r5d.- 

England 

England 

Supply  and 

pha°e,  50  cycles. 

0-8d. 

Tramwav  Co. 

50P/225  C.C. 

Rangoon  Electric 

— 

„                          — 

5,900 

— 

— 

— 

— 

U.S.A. 

U.S.A. 

Tramway  and 

Ee  gland 

England 

Supoly  Co. 

Total  station  capacity  66,900  KW.,  of  which  Switzerland  supplied  54,000  KW.,  England  7,500  KW.,  and  U.S.A.  5,400  KW.  of  prime- 
movers  ;  Germany  32,000  KW.,  U.S.A.  17,400  KW.,  Switzerland  10,000  KW.,  England  7,500  kw.  of  electric  generating  plant. 


conditions,  it  is  to  be  hoped  that  British  firms  will  bring  their 
manufactures  into  line  to  meet  the  requirements  of  the  Indian 
market. 

It  must  b3  remembered  that  daring  the  Indian  "  rainy  "  season, 
which  lasts  each  year  from  June  to  Ojtobar,  the  humidity  reaches 
a  figure  of  95  par  cent.,  with  a  temperature  often  of  98°  F.,  and  in 
the  mills,  factories,  and  engine  room  a  temperature  of  115-120°  F.  is 
often  recorded.  The  temperature  of  water  available  for  condensing 
purposes  during  the  hot  months,  even  when  taken  direct  from  the 
river  or  other  sources  of  supply,  often  reaches  '.>a°  F.,  with  the 
result  that  in  the  case  of  turbine  plant,  the  economical  steam  con- 
sumption of  which  depends  so  largely  on  a  good  vacuum,  it  is 
essential  to  install  condensing  plant  of  a  much  larger  capacity 
than  is  usual  at  home. 

The  effect  of  these  adverse  climatic  conditions  on  the  insulation 
of  electrical  apparatus  for  high-tension  plant  recently  led  to  a  con- 
troversy as  to  whether  it  was  advisable  to  install  6,000volt  motors, 
at  which  pressure  a  supply  of  electricity  for  power  purposes  is  avail- 
able at  cheap  rates  in  two  of  the  largest  industrial  centres  in  India,  or 
whether  it  was  preferable  to  interpose  transforming  plant,  reducing 
the  pressure  to  500  volts  for  the  supply  to  the  motors.  A  large 
percentage  of  "burn-outs  "  on  low-pressure  motors  (220  500  volts) 
has  been  directly  traceable  to  the  humidity,  and  it  was  thought  by 
a  number  of  engineers  that  the  installation  of  high-pressure 
motors  would  be  coupled  with  the  risk  of  a  still  greater  number 
of  breakdowns  due  to  this  cause.  It  seems,  however,  to  the 
author  that  the  insulation  on  the  average  low-tension  motor 
to  prevent  internal  short-circuiting  between  successive  turns 
due  to  the  difference  of  potential  between  them,  is  insuflicient  to 
prevent  the  percolation  of  moisture  from  an  external  source, 
whereas  the  insulation  necessary  on  6,000-volt  mains  to  prevent 
internal  short-circuiting  due  to  the  potential  difference  between 
successive  layers,  is  more  than  sufficient  to  prevent  the  percolation 
of  moisture  from  an  outside  source.  The  author  has  in  many  casf s 
supervised  the  installation  of  motors  to  ma  at  6,000  volts,  and,  with 
one  exception,  excellent  results  have  been  obtained. 

Another  factor  which  has  hampered  the  development  of  elec- 
tricity for  industrial  purposes  in  India  during  recent  years  has 
been  the  lack  of  English  capital  for  projected  industrial  enterprises 
for  utilising  either  water  power  or  cial  near  the  pit's  mouth  for 
the  generation  of  electric  power  for  transmission  at  a  cheap  rate 
for  mill  and  factory  use. 

In  the  collieries  of  Bengal,  which  raise  no  less  than  12,000,000 
tons  of  coal  per  annum,  a  sound  practical  scheme  was  projected  a  few 
years  ago  for  the  centralisation  of  a  power  house  for  supplying 
electric  power  to  the  collieries  in  general,  but  owing  to  the  lack  of 
both  capital  and  cooperation  between  colliery  owners,  the  scheme 
fell  through,  with  the  result  that  there  are  now  scattered  over  the 
coalfields  a  number  of  small  electric  power  houses  working  with 
both  unfavourable  power  and  diversity  factors,  so  that  the 
economy  it  was  hoped  to  achieve  by  the  use  of  electric  power,  has 
to  a  great  extent  not  been  realised.  The  coal  consumption  at  the 
collieries  indicates  that  at  least  85,000  b.h.p.  is  awaiting  electri- 
fication. 

Another  favourable  project  which  fell  through  owing  to 
lack  of  capital  was  the  Mourbhunj  water  -  power  scheme, 
which  contemplates  harnessing  the  water  power  available  at 
Mourbhunj  for  providing  a  cheap  source  of  electric  supply 
to  the  mills  and  factories  in  and  about  Calcutta.  Taking 
into  consideration  the  fact  that  the  86  mills  at  work  in 
the      vicinity     of     Calcutta     utilise     altogether     approximately 


Had  the  money  been  found  in  England  there  is  little  doubt  that 
arrangements  could  have  been  made  for  the  installation  of  English 
plant,  whereas  with  the  exception  of  the  motors  and  transformers 
for  the  mills,  the  whole  of  the  60,000  HP.  of  generating  and  trans- 
mitting plant  has  been  purchased  from  the  Continent  and  from 
America  (see  Table  I). 

There  is,  however,  no  doubt  that  the  visit  of  His  Majesty  King 
George  to  India  in  1911  served  in  a  large  measure  to  focus  the 
attention  of  the  British  public  on  the  country,  and  from  the  glow- 
ing reports  which  appeared  at  the  time  on  the  prosperity  of  the 
conntry  and  its  development,  it  is  to  be  hoped  that  financiers 
will  have  at  last  realieed  that  the  rcsourcts  cf  India  offer  a 
reliable  and  safe  investment  for  capital. 

(_To  be  continued.) 


LOAD    FACTOR,    OUTPUT    AND    COST. 


By  C.  ASHMORE  BAKER,  A.M.I.E.E. 


In  the  field  of  electricity  supply,  when  one  attempts  to  compare 
the  economic  results  of  one  undertaking  with  another,  one  finds 
the  most  astonishing  discordance  between  concerns  working 
under  substantially  similar  conditions  as  regards  matters  of 
primary  importance  such  as  size,  load  factor,  locality,  kc. 

Take,  for  instance,  two  towns,  A  and  B.  Both  inland  provincial 
towns,  outside  the  coal  areas,  both  municipal  undertakings,  both 
giving  three-wire  direct-current  supplies  at  approximately  the 
same  voltage,  both  having  maximum  loads  equal  within  10  per 
cent.,  and  almost  exactly  equal  load  factors,  and  yet  the  working 
expenses  per  unit  sold  are  in  one  case  over  50  per  cent,  higher  thaji 
they  are  in  the  other. 

Again,  compare  A  and  C,  whose  load  factors  arc  not  very 
different,  17  6  and  167  respectively,  and  yet  although  their  maxi- 
mum loads  vary  as  1  :  22,  their  respective  total  working  costs  vary 
only  as  1  ;  ri3  (13  per  cent.). 

I  mention  these  facte  for  the  purpose  of  drawing  attention  to 
the  danger  of  comparing  one  undertaking  with  another,  or  with  a 
relatively  small  group  of  others  selected  according  to  some  parti- 
cular plan. 

In  order  to  obtain  a  knowledge  of  the  relative  economy  of  any 
undertaking,  it  should  be  compared  with  a  very  large  number  of 
other  undertakings,  so  that  the  influences  of  purely  local  or  psycho- 
logical conditions  may  become  negligible 

It  is  the  obj'^ct  of  this  article  to  suggest  means  for  such  com- 
parisons, to  illustrate  methods  of  applying  them,  and  to  draw 
attention  to  some  of  the  more  interesting  result*  thus  obtained. 

Inthii'iin- of  the  Sl:f  ot  I'miertakimj  on  ili'  \torki>uj  Cotlt.— The 
data  I  have  made  use  of  in  preparing  this  article  are  those  com- 
prised in  the  annual  tables  of  the  EU-ctrical  rimet  for  the  year 
1911-12.  . 

If  we  take  two  columns  of  these  tables,  such,  for  instance,  as 
maximum  load  and  total  working  costs  per  unit,  and  if  we  plot 
them  on  squared  paper,  it  will  be  obvious  at  first  glance  that 
although  the  variation  from  the  mean  may  be  considerable  in  the 
case  of  any  one  undertaking,  there  is,  nevertheless,  a  tendency  for 
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the  two  co-ordinateB  to  be  related  in  a  definite  way,  which  mig:ht 
be  represented  by  a  mean  curve  drawn  through  the  points 
plotted. 

We  can  obtain  a  closer  approximation  to  what  this  mean  onrve 
should  be  like,  if,  instead  of  plotting  each  undertaking  separately, 
we  plot  the  averages  of  similar  groups.  Taking  the  returns  already 
alluded  to  relating  to  local  authorities,  and  omitting  all  such 
undertakings  as  purchase  a  supply  in  bulk,  we  have  a  list  of  some 
200  concerns.      Arranging  these  in  the  order  of  their  maximum 


down  OUT  list  of  towns  in  the  ordfr  of  their  respective  load 
factors,  instead  of  in  that  of  their  refpective  loads.  -_^  But 
there  is  a  distinct  relation  between  "  maximum  output '"  and  locd 
factor,"  as  will  be  seen  from  an  examination  of  fig.  3,  m  which 
are  plotted  as  co-ordinatfs  the  mean  maximum  loads  of  our  £0 
groups  of  towns  and  their  corresponding  lead  factors  (indicated  by 
the  symbol  X).  In  order  to  discover  the  influence  of  X  on  the  cost 
of  productior,  we  must  be  able  to  eliminate  the  inflnenoe  of  k  and 
fire  rer-«i.'  CO   ^  ^-"»^ 


EACH    CIRCLE    RCPnESENTS  THE  AVERAGE  VALUE   OF  E  ANdK    FOR    10    UNOEBTAKINCS 
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loads,  and  subdividing  them  into  groups  of  10  consecutive  towns 
each,  we  can  plot  the  mean  load  of  each  group  of  10  towns  against 
the  mean  of  their  total  working  costs  ;  this  will  give  us  the  points 
plotted  in  fig.  1.  ,  u  .. 

In  this  diagram,  although  the  values  plotted  are  still  somewhat 
irregular,  they  indicate  that  a  mean  curve  drawn  through  them 
would  show  a  close  family  resemblance  to  an  hyperbola.  If 
instead  of  plotting  our  co-ordinates  directly  we  plot  their 
logarithms  as  is  done  in  fig.  2,  it  at  once  becomes  obvious  that 
the  relation  between  the  co-ordinates  is  so  nearly  a  straight-line 
law  that  anv  departure  therefrom  is  not  of  great  importance. 
Now  it    is  a  simple   matter  to  find   the  mean  of  a  number  of 
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co-ordinates  following  a  straight-line  law.  All  we  have  to  do  in 
this  case  is  to  divide  our  undertakings  into  two  groups,  one  con- 
taining the  100  larger  concerns,  and  the  other  the  100  smaller  ones. 
For  each  of  these  two  groups  we  add  together  the  logs  of 
all  the  maximum  loads  and  likewise  the  logs  of  all  the 
working  costs :  we  then  divide  each  of  these  four  totals 
by  100,  and  we  have  as  the  result  two  pairs  of  co-ordi- 
nates which  we  can  plot  on  our  squared  paper  (a  and  B,  fig.  2). 
A  straight  line  ruled  through  these  two  points  represents  the 
mean  of  our  separately  plotted  co-ordinates.  The  empirical  law 
connecting  maximum  load  and  cost  per  unit  sold  (neglecting  for 
the  moment  the  influence  of  load  factor)  for  municipal  electric 
snpply  undertakings  is  found  by  projecting  the  straight  line  back 
until  it  intersects  the  vertical  ordinate  representing  zero  on  the 
horizontal  scale,  and  calling  E  the  cost  per  unit  sold  and  K  the 
maximum  load  in  kilowatts,  we  have — 

Log  E  =  084  —  (log  K  0'2G5), 

or  e  =  7/k'^-»^ (0 

Bat  here  a  digression  is  necessary.      The  cost  of  production  is 
influenced  by  the  load  factor  of  any  given  undertaking,  as  well  as 
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Now,  it  will  be  seen  on  examining  fig.  3  that  for  plants  above 
a  certain  siz?.  the  load  factor  does  not  vary  much  as  a  function  of 
output,  thus  for  the  first  three  groups  of  towns  its  average  is  con- 
stant at  217  per  cent.,  while  the  whole  of  the  first  10  groups  com- 
prising 100  undertakings  give  an  average  load  factor  of  over  20  per 
cent.  If,  therefore,  we  calculate  our  k  e  formula  afresh  from  the 
results  obtained  by  these  100  undertakings,  we  shall  obtain  an 
equation  connecting  e  and  K,  in  which  the  disturbing  element.^ 
enters  to  a  negligible  extent. 

This  equation  is  log  E  =  0  577  —  (log  K  x  0"189), 
or  E  =  3  78/K  "i"'     (2) 

and  the  logarithmic  graph  is  represented  in  fig.  2.  Here  it 
wQl  be  seen  that  the  full  line  which  represents  this  equation  passes 
through  the  mean  of  the  first  10  points,  represented  by  dots  ;  the 
remaining  10  points  represented  by  open  circles,  and  composed  of 
groups  of  towns  having  generally  somewhat  smaller  load  factors, 
fall  above  the  full  line. 

We  are  now  in  a  position  to  study  separately  the  influence  of 
load  factor  on  the  working  costs,  and  for  this  purpose  we  can 
employ,  as  has  been  said,  the  same  method  as  that  adopted  for 
studying  the  influence  of  maximum  load. 

Thus,  if  we  re-arrange  our  towns  in  groups  of  10  in  the  order  of 
load  factor,  commencing  with  the  highest  load  factors,  we  again 
obtain  20  groups  of  undertakings,  each  of  which  will  give  us  a  pair 
of  co-ordinates,  but  in  these  co-ordinates  the  disturbing  influence  of 
maximum  load  comes  in,  because  the  average  value  of  the  load  is 
not  the  same  for  each  group.  If,  however,  we  calculate  from 
equation  (2)  what  the  cost  should  be  with  the  average  load  factor  of  the 
100  largest  undertakings,  and  divide  the  actual  average  cost  by  this- 
calculated  figure,  we  shall  obtain  ratios  varying  from  group  to 
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Fig.  3. 

by  its  output — so  much  so,  that  it  is  useless  to  attempt  to  estab- 
lish any  standard  of  comparison  which  does  not  take  this  influence 
into  account. 

We  may  ascertain  approximately  the  influence  of  load  factor  on 
the  cost  of  production  in  a  manner  similar  to  that  employed  for 
ascertaining  the  influence  of  maximum  output,  namely,  by  setting 


group  according  to  the  mean  load  factor  of  each  group,  which 
ratios  can  be  plotted  as  co-ordinates  of  their  corresponding  load 
factors.    The  logs  of  these  co-ordinates  are  plotted  in  fig.  4. 

The  tquation   corresponding  with   this  diagram,  calling  p  the 
ratio  of  tbe  actual  to  the  calculated  value  of  £,  is 


Log  p  =  1'072  -  (log  X  X  0-83),  or 
P  =  ll-8/X0-'^i 


(3) 


The  quantity  p  is  obviously  a  coeflicient  by  which  we  must 
multiply  a  result  obtained  from  equation  (2),  in  order  to  make  due 
allowance  for  the  influence  of  load  factor. 

These  two  diuations  cambine  into  the  expression 

E  =  /S/(K»  X  x";, 

in  which  E  is  the  total  cost  of  production  per  nnit  sold,  ,8  is  a  con- 
stant representing  the  value  of  E  when  K  and  X  are  unity,  and  » 
and  1}  are  powers  of  K  and  X  respectively.  Giving  ^,  k  and  7  their 
numerical  values,  we  obtain  the  equation 

B  =  44-5/(K,'"«'  X  X«'*') (4) 

From  this  equation  a  diagram  (fig.  5)  has  been  prepared,  show- 
ing the  logarithms  of  K  for  various  values  of  K  and  X.     It  will  be 
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seen  from  this  diagram  that  for  each  value  of  ^  a  straight  line 
slopes  downward  from  left  to  right.  The  height  of  its  intersection 
with  the  ordinate  representing  0  is  obviously  the  calculated  value 
of  E  when  K  =  1,  viz.,  |3f'X»  *",  while  the  slope  of  the  line  tthat  ip, 
the  vertical  distance  of  any  point  on  it  below  the  point  of  origin 
divided  bv  the  horizontal  distance  of  the  same  point  from  zero) 
is  0189,  " 

Component  Items  in  the  Cost  of  ProdKctlon.—The  method  we 
have  employed  for  discovering  an  equation  correlating  the  total 
cost  of  production  per  unit  sold  with  K  the  maximum  load  for  the 
year,  and  with  X  the  load  factor,  may  be  employed  in  an  exactly 
.-imilar  manner  in  order  to  obtain  analogous  equations,  correlating 
K  and  X  with  the  separate  heads  of  expenditure  of  which  E  is 
made  up. 

It  is  not  necessary  to  enter  into  the  details  of  these  calculations. 
It  will  be  sufficient  for  the  purpos^^s  of  this  article  if  the  results  are 
available.  These  are  given  in  Table  I,  in  which  the  constant  ^ 
and  the  exponents  n  and  >?  of  K  and  X  respectively  are  given  for 
€ach  item.  These  data  are  calculated  from  the  averages  of  200 
municipal  undertakings. 


Sym- 

Desorip'iion 

Log 

P 

n 

V 

bol. 

of  item. 

P 

F 

Coal  and  other  fuel  ... 

0-694 

4-95 

0-193 

0-418 

0 

Oil,  waste  water  and  stores... 

0-3  U 

2-06 

0351 

0-584 

W 

Wages  of  workmen 

1-394 

248 

0332 

0-951 

R 

Repairs  and  maintenance    ... 

0'716 

519 

0125 

0894 

T 

Rent,  rates  and  taxes 

0267 

185 

0  092 

0  821 

M 

Management,  salaries,   office 
and  legal  expenses,  Insur- 

anoe,  &c.     ... 

1-470 

29o 

0-251 

1174 

E 

Total  working  costs 

1-649 

44-5 

0-189 

0-831 

P 

Average  price  received 
(total  supply) 

1-949 

88-9 

0-112 

1-027 

As  an  illustration  of  the  use  of  this  table,  suppose  we  wish  to 
find  out  if  the  cost  per  unit  for,  say,  fuel,  in  a  concern  in  which 
we  are  interested  is  above  or  below  the  municipal  average. 

The  maximum  load  and  the  load  factor  we  will  assume  to  be 
3,000  Kw.  and  Iti  per  cent,  respectively,  while  the  actual  cost  for 
fuel  is,  let  us  say,  0-3d.  per  unit  sold. 

Now  the  average  municipal  cost  is — 

F  =  4-95/(3,000«  "•*  K  16<"i"),  whence  F  =  0  331. 

The  fuel  costs  for  the  undertaking  in  question  are  thus  (03/0  331) 
X  100  =  91  per  cent.,  or  9  per  cent,  below  the  general  average. 

(To  be  continued.') 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Titesdat  cannot  appear  until 
the  following  VKeh.  Correspondents  should  forward  their  communi- 
eations  at  the  earliest  possible  moment.  No  letter  can  be  p.iblished 
unless  we  hare  the  wi-iter's  name  and  address  in  our  possession. 


Cab  SignalliDg. 

In  view  of  the  large  number  of  mistakes  that  have  been  made  by 
the  Board  of  Trade  and  the  railways  respecting  electrical 
signalling  equipment,  Mr.  Ogden's  exceedingly  informing  letter  is 
very  opportune. 

Since  Mr.  Ogden's  criticisms  appeared,  one  technical  journal  has 
named  the  British  railways  that  have  adopted  or  tested  cab 
signalling  systems  of  various  sorts.  Bat  judging  from  well-known 
facts,  one  is  tempted  to  marvel  at  the  unscientifio  and  unbusiness- 
like way  in  which  the  railways  and  the  Board  of  Trade  have 
handled  this  matter. 

If  a  real  and  satisfactory  preventive  of  a  certain  numerous 
class  of  wrecks  still  remained  undiscovered,  one  conld  understand 
why  Britioh  railways  in  some  instances  had  adopted,  and  in  other 
cases  were  still  experimenting  with  very  faulty  kinds  of  cab 
signals.  But  inasmuch  as  a  genuine  preventive  has  been  known 
to  railway  officials  for  at  least  four  years,  and  to  thousands  of 
other  persons  for  about  half  that  time,  two  things  are,  to  put  it 
mildly,  <iuite  strange.  Oae  is  that  no  railway  has  even  tes'ied  the 
only  satisfactory  cab  signal  extant ;  the  other  is  that  no  Board  of 
Trade  Inspecting  Officer  has  ever  taken  the  trouble  to  recommend 
a  trial  of  this  signal. 

Some  time  ago,  one  technical  editor  published,  as  his  own 
opinion,  the  statement  that  Mr.  Dammond  had  "the  sanest  ileas  " 
as  to  cab  signals  that  he  (the  editor)  had  ever  seen  presented. 
Those  who,  like  myself,  saw  Mr.  Dammond's  full-size  tests,  and 
have  no  interest  in  any  signalling  system,  are  strongly  of  the  same 
opinion. 

I  think  Mr.  Acfield  knows  very  well  that  Mr.  Dammond  has 
"  made  an  advance  "  on  the  Great  Western  cab  signal.  Why,  then, 
has  the  Great  Western  been  allowed,  and  the  l).kmmond  refused,  a 
test  on  the  Midland  Railway  .' 

Along  with  other  visitors,  I  was  invited  by  Mr.  Dammond  to 
produce  as  many  earths  as  we  wanted  in  hia  full-sizn  equipment. 
We  did  so,  and  every  resulting  error  was  a  safe  one.  We  were  also 
invited  to  produce  any  number  and  any  combinati  in  of  earths  and 
open  circuits  we  wanted  :   and  we  did  not  get  a  dangerous  error 


any  time  we  tried.  Has  not  Mr.  Acfield  had  the  same  opportunities 
as  we  to  test  the  Dammond  system  .' 

Will  the  railophone  or  the  Great  Western  equipment  on  the 
Midland  Railway  pass  these  important  testa  ' 

May  nth,  1915.         ^__ Traveller. 

Cable  Shortage. 

I  happened  to  visit  a  job  the  other  day  (a  three-phase  one)  and 
found  two  men  about  to  pull  in  fix  7(  14  cable  into  two  pipes.  The 
total  length  of  the  pipes  was  :ii  ft.  2  in.,  and  allowing  very  spar- 
ingly for  tails  at  main  switch,  motor  and  starter,  I  decided  to  cut 
each  length  55  ft.  —  6  x  .".:.  ft.,  being  a  complete  110-yard  coil. 
A  coil  of  cable  by  a  well-known  maker  was  unwrapped,  measured 
out  and  out,  but  to  my,  I  may  say  disgust,  the  last  length  only 
measured  42  ft.  7  in.,  making  a'  total  of  317  ft.  7  in.,  or  a  shortage 
of  12  ft.  .J  in. 

Oat  of  curiosity  I  measured  two  coils  of  a  smaller  size  and  fonnd 
one  to  be  li  yards  short,  while  the  other  one  was  actually  ■'.  yards 
over,  I  should  very  much  like  to  know  how  the  cable  makers 
arrive  at  the  length  before  labelling  the  coils  110  yards.  Is  it 
weighed  or  measured  .'  During  these  times  of  keen  competition 
and  dear  material,  every  contractor  requires  his  full  pound  of  flesh, 
and  1,760  yards  to  the  mile. 

Coils  of  cable,  such  as  the  one  I  have  described,  may  mean  the 
difference  between  profit  and  loss,  and  I  would  be  interested  to 
find  out  other  contractors'  experiences  in  this  direction. 

If  one  item  on  the  label  is  incorrect,  namely,  the  length,  what 
satisfaction  is  there  in  insisting  on  seeing  the  label  for  insulation 
resistance,  &c.  .'  , 

I  trust  that  a  few  observations   like   this  may .  lead  to  closer 

attention  on  the  part  of  our  manufacturers  to  ensure  weights  and 

measures,  as  well  as  their  well-known  quality,  thus   combining 

quantity  and  quality.  „     , 

Contractor. 


Automatic-Lift  Accidents. 

I  am  glad  that  such  an  authority  as  Mt.  Frank  Broadbent  has 
brought  up  the  subject  of  electric-lift  accidents. 

Lift  accidents  seem  generally  to  fall  under  two  headings, 
namely,  those  in  which  injuries  are  caused  to  persons  by  the 
opening  of  doors  when  the  lift  is  away,  and  those  in  which  injury 
is  caused  to  the  person  in  the  cage  or  car.  My  experience  goes  to 
show  that  the  latter  are  the  more  common. 

As  Mr.  Broadbent  has  dealt  with  the  first,  I  will  confine  myself 
to  the  second  class. 

First  case.  Car  switch  lift,  serving  four  floors  of  orti;es.  On 
one  occasion,  when  the  lift  was  ascending,  the  foot  of  a  lady 
passenger  projected  beyond  the  edge  of  the  car,  and  became 
trapped  at  the  next  landing.  As  a  result  the  toes  had  to  be 
amputated. 

Second  case.  Full  automatic  push-button  lift  with  gate  con- 
tacts. A  visitor  accompanied  by  a  boy  ascended,  the  boy  being 
told  to  wait  in  the  lift.  For  some  reason  the  gate  was  closed  ;  it 
could  never  be  ascertained  whether  the  lift  was  caUed.  or  the 
boy  pushed  one  of  the  buttons,  but  it  was  clear  that  he  attempted 
to  get  out  while  the  lift  was  moving,  with  fatal  results. 

Third  case.  This  only  occurred  a  few  months  ago,  and  may  b« 
described  rather  more  fiiUy.  The  lift  in  question  was  situated  in 
a  warehouse,  and  was  chiefly  used  for  packages  about  2  ft.  cube, 
averaging  ,'  cwt.  Its  travel  was  about  100  ft.  per  minute,  was 
controlled  by  a  handrope,  and  worked  by  a  regular  attendant,  a  man 
rather  past  middle  age,  but  quite  able  bodied.  There  were  the 
usual  double-pole  switch  and  fuses  in  the  basement,  and  an  addi- 
tional double-pole  switch  and  fuses  on  the  top  floor,  where  the 
motor,  gear,  i;c  ,  were  also  situated. 

On  hearing  a  cry  one  day  a  man,  working  on  the  top  floor, 
rushed  over  and  opened  the  double-pole  switch.  The  unfortunate 
lift  operator  was  found  so  badly  crushed  between  the  flMr  of  the 
cage  and  the  landing  that  the  flooring  had  to  hi  cut  away  in 
order  to  release  him.  .Vs  life  was  extinct  and  there  were  no  eye- 
witnesses, what  actually  occurred  could  only  be  conjectured,  but 
what  apparently  happened  was  this  The  cage  was  well  loaded, 
the  packages  being  placed  on  top  of  one  another,  leaving  very  little 
room  for  the  operator.  One  of  the  packages  appeared  to  have 
toppled  over  and  knocked  the  attendant  forward,  possibly  pinning 
him  down  or  jamming  the  handrope,  with  fatal  results.  A 
fatality  having  somewhat  similar  features  is  recorded  in  the 
Electrical  Review,  of  May  21«t,  on  page  72S.  other  mstances 
could  be  given,  but  the  two  points  I  wish  to  raise  are  :— 

First,  that  every  lift  should  be  fitted  with  gates  to  the  cage  or 
car,  preferably  with  gate  contacts.  ,  »     i, 

Seccmdly,  that  the  time  is  more  than  ripe  for  a  clause  to  be 
embodied  in  the  Home  Office  Regulations  to  cover  electric  lifU. 
Apparently  as  long  as  the  motor  is  earthed  and  the  fusee  are  not 
on  the  live  side  of  the  switch  nothing  else  matters. 

It  is,  perhaps,  hardly  necessary  to  mention  that  every  lift 
should  be  periodically  inspected  by  someone  competent  to  do  so. 

London,  W.C,  -Vaj  24//.,  1916.  Ernest  F.  Ilntlcr. 

P  S  — I  should  be  glad  to  know  if  any  reader  has  succeedol  in 
maintaining  an  arc  on  a  door  or  gate  contact  when  opened.  I 
often  tried  to  do  so,  but  have  only  been  successful  on  one 
occasion. 

In  connection  with  Mr.  Broadbent's  excellent  article  under  the 
above  heading,  which  appeared  in  your  issue  of  May  Htb,  we 
notice  that  he  draws  attention  to  two  points  in  the  design  ol 
electrc-meohanioallockinggear,  which  areoapableof  improvement:— 
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The  first  point  ie  one  which  is  eaeily  overcome  by  placing  the 
lever  which  actually  locks  the  gates  either  at  the  "  far  "  side  or  at 
the  back  of  the  car.  This  lever  should  rotate  a  shaft  which  is 
enclosed  in  a  tube  screwed  into  the  lock,  so  that  it  is  quite  impos- 
sible to  tamper  even  wilfully  with  the  locking  mechaniem  ;  such  an 
arrangement  is  shown  in  fig.  1.  The  look  is  fixed  in  the  centre  of 
the  gate,  as  this  is  the  point  at  which  most  force  is  applied  ;  this  is 
important,  as  with  some  locks  fixed  at  the  top  of  the  gate  it  is 
often  possible,  by  pulling  at  the  lower  end  of  the  leading  spigot 
of  the  gate,  to  bend  it  in  such  a  manner  as  to  release  the  catch. 

The  second  point  is  the  most  important,  as  it  is  here  that  a  real 
danger  exists.    In  the  majority  of  cases,  and  unless  some  special 
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Fig.  1. 

device,  such  as  we  illustrate  in  fig.  2,  is  fitted,  it  is  possible  for 
anyone  to  open  a  landing  gate  or  door  as  the  lift  cage  passes.  To 
obviate  this  possibility,  we  have  designed  a  "pilot"  or  "car 
switch,"  which,  when  rotated  into  the  "  up  "  or  "  down  "  positions, 
operates  a  movable  "ramp  "  through  the  medium  of  Bowden  wire 
mechanism,  in  such  a  manner  that  the  "ramp  "  is  raised,  and  the 
gate  actually  locked,  before  the  lift  moves  away  from  the  floor, 
also  the  gates  on  the  floors  which  the  lift  passes  are  not  unlocked, 
and  it  is  thus  quite  impossible  for  an  accident  such  as  Mr. 
Broadbent  has  described  to  take  place.     The  only  gate  which  is 


Fig.  2. 

unlocked  is  that  on  the  floor  at  which  the  lift  stops,  and  even  this 
gate  is  not  released  until  the  lift  has  come  to  rest  by  the  oar 
switch  handle  being  moved  to  the  "off  "  position. 

The  same  arrangement  can  be  fitted  to  push-button  lifts  and  the 
"  ramp  "  can  be  lifted  either  mechanically  by  the  closiug  of  the 
inner  cage  gate,  or  by  a  solenoid. 

It  will  be  appreciated  that  this  device  is  extremely  simple  and 
unlikely  to  get  out  of  order,  and  it  is,  moreover,  a  purely 
mechanical  job  which  could  not  be  "  short-circulated  "  by  a  lazy 
or  incompetent  engineer-in-charge.  Unfortunately,  however, 
these  extra  safety  devicee  increase  the  first  cost  of  the  lift,  and 


unless  the  purchaser  is  an  engineer  or  employs  a  consulting 
engineer  to  act  for  him,  the  necessity  and  advantage  of  these  safe- 
guards is  often  not  appreciated. 

The  defects  which  Mr.  Broadbent  calls  attention  to  exist  in  a 
greater  or  less  degree  in  the  majirify  of  lifts  in  this  country,  while, 
in  addition,  in  many  cases  no  lock  of  any  kiad  is  fitted,  and  when 
it  is  considered  that  the  electric  passenger  lift  is  as  much  a  public 
vehicle  as  say  tlie  motor-omnibus  or  taxi-cab,  it  is  surprising  that 
no  fpeoial  rules  have  been  drawn  up,  to  enforce  the  adoption  and 
maintenance  of  suitable  safety  appliances. 

For  Medway's  Safetj  Lift  Company. 

M.  D,  Scott. 
London,  S.E  ,  Mny  2otli,  191.5. 


The  article  in  your  this  week's  issue  by  Mr.  Frank  Broadbent 
does  not  do  justice  to  the  efficiency  of  the  safety  devices  which  are 
at  present  being  used  by  the  best  makers.  The  form  of  door- 
latoh  indicated  by  his  sketch  is.  doubtless,  the  prototype  of  these 
devices,  but  the  existing  mechanisms  do  not  permit  of  the  con- 
ditions arising  which  Mr.  Broadbent  rightly  criticises.  The  re- 
quirements of  a  satisfactory  lock  are  : — 

1.  It  musb  be  impossible  to  unlatch  any  door  normally,  nnlees 
the  lift  be  at  that  door. 

2.  It  must  be  impossible  to  move  the  car  if  any  door  be  open. 

3.  It  must  be  impossible  to  move  the  car  from  any  door  unless 
that  door  be  latched. 

4.  It  must  be  impossible  to  unlatch  the  door  at  which  the  car  is 
standing  immediately  current  is  applied  for  moving  the  car. 

.5.  It  must  be  impossible  to  unlatch  the  door  while  the  car  is 
passing  that  door  without  stopping. 

6.  The  car  at  the  landing  should  put  the  mechanism  in  a  per- 
missible condition  for  unlatching  the  door  without  actually 
unlatching  it.  A  manual  operation  must  follow  to  unlatch  the  door. 

7.  The  device  must  be  independent  of  springs  or  other  appliances 
for  its  safe  functioninu. 

Devices  are  at  present  in  use  which  fulfil  all  these  conditions, 
and  the  writer  ventures  to  suggest  that  had  such  a  device  been 
used  the  accident  could  not  have  taken  place. 

Surely  this  is  an  opportune  moment  for  inducing  some  recognised 
authoriiy  to  formulate  a  set  of  rules  to  which  all  lift  makers  must 
conform  it  they  desire  to  have  their  lift  passed  for  service.  Such 
rules  exist  in  a  great  many  foreign  cities,  and  are  generally 
administered  by  the  police.  The  London  County  Council  could 
make  itself  the  authority  in  this  matter  and  insist  that  no  lift 
be  parsed  for  service  until  it  were  officially  inspected  and  approved, 
a  procedure  which  this  body  has  adopted  in  other  instances  where 
public  safety  is  concerned. 

Gilbert  Rosenbascb. 

London,  S.W.,  May  15th,  1915. 


INDIAN    NOTES. 


[From  odr  Special  Correspondent.] 


Htdebabad  (D?ccan)  is  the  premier  Native  State  in  India.  It 
has  an  area  of  82,698  square  miles  and  a  population  of  13J  millions. 
The  principal  city  is  Hyderabad,  and  not  far  distant  is  the  military 
cantonment  of  Seounderabad,  where  a  British  infantry  regiment  is 
generally  located.  Electric  power  was  first  made  use  of  in  the 
Niz»ms'  palaces  about  10  years  ago.  Additional  plant  was  laid 
down  from  time  to  time,  and  now  the  capital  city  can  boast  of  a 
very  fine  electric  installation  equipped  on  the  most  modern  lines. 
It  is  expected  that  two  new  steam  turbine  sets,  each  of  1,500  KW, 
capaciiy  at  3,300  volts  AC,  will  shortly  be  put  into  commission  ; 
these  should  b3  sufficient  for  all  ordinary  wants  for  several  years 
to  come.  The  greater  part  of  the  electric  power  is  used  for  lighting 
and  fans  for  the  N  zims'  palacfs — of  which  there  are  several. 

The  Mint  and  State  workshops  also  oonsuma  a  fair  proportion 
of  the  output,  and  the  private  consumer  and  street  lighting  call 
for  a  considerable  load.  The  street  lighting  is  on  the  glow  lamp 
series  principle,  with  constant  current  transformers  in  circuit,  and 
automatic  "cut-ins"  in  case  of  failure  of  individual  lamps.  Most 
of  the  principal  streets  of  both  Hyderabad  and  Secunderabad  are 
lit  with  very  satisfactory  results.  Mr.  Gamlen  is  responsible  for 
the  design  and  lay-out  of  the  modern  part  of  the  electric  equip- 
ment, and  has  carried  out  his  work  in  a  highly  commendable 
manner.  In  his  twofold  capacity  as  mint  master  and  chief  electrical 
engineer  he  is  a  tremendously  busy  man,  and  gives  the  State  the 
best  that  is  in  him. 

A  huge  dam  is  now  being  built  not  far  from  the  lake  to  impound 
the  surplus  water  of  an  extensive  catchment  basin.  Primarily  this 
is  intended  to  prevent  the  possibility  of  any  further  floods — such  as 
the  colossal  one  of  a  few  years  back,  which  caused  untold  damage 
to  life  and  property  ;  incidentally,  it  is  expected  that  the  water 
throttled  back  by  this  dam  may  at  some  time  be  used  as  "  white 
coal,"  and  turned  to  account  hydro-electrically. 

From  the  size  and  population  of  Hyderabad  State  it  may  be 
thought  that  large  possibilities  of  electrioil  bus'iness  should  present 
themi-elves  ;  but  just  yet  this  is  not  so.  The  population  is  mainly 
agricultural,  growing  cotton,  rice  and  general  foodstuffs.  There 
are  a  few  manufacturing  industries  such  as  spinning,  weaving  and 
ginning  mills,  but  these  are  in  a  comparatively  small  way.  Under 
the  sway,  however,  of  a  progressive  ruler,  whose  word  is  absolute 
law,  one  may  expect  developments  in  electrical  as  well  as  in  other 
engineering  lines. 
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THE    POWER    SUPPLY    OF     THE     CENTRAL 
MINING-RAND    MINES    GROUP. 


Mb.  J.  H.  Eider's  paper,  of  which  we  have  published  an. 
abstract  in  recent  issues,  was  discussed  at  a  meeting  of  the 
YoRKSHLRii;  Local  Section  of  the  Instiiotion  of  Electrical 
Engineers  at  Leeds  on  Wednesday,   May  liith. 

Mr.  Wright  said  he  felt,  as  a  manufacturer,  that  there 
\\ere  a  good  many  points  of  great  value  in  the  paper,  for  the 
reason  that  it  was  often  said  that  manufacturers'  failings, 
especially  in  regard  to  plant  and  switchgear,  were  particularly 
to  be  found  in  the  fact  that  they  limited  their  experiences  to 
the  actual  process  of  manufacture,  and  not  to  the  actual 
working  of  the  machineiy  and  switchgear  which  they  pro- 
duced. Therefore,  the  failures  mention  in  the  paper  were  of 
great  value  to  manufacturers  of  plant.  It  was  often  the  prac- 
tice of  manufacturers  of  three-phase  motors  to  earth  one  of 
the  slip  rings,  but  he  assumed  that  that  method  would  not  be 
allowable  in  any  of  the  motors  installed  on  the  supply  dealt 
with  by  the  author,  for  the  reason  that  if  they  had  an  earthed 
slip  ring  and  a  liquid  starter,  when  they  started  up  they 
wtuld  have  one  of  the  phases  short-circuited.  He  did  not 
think  it  was  good  practice  to  earth  one  of  the  slip  rings. 
With  reference  to  the  dimensions  of  the  minimum  radial  air 
gap,  it  worked  out  as  a  very  fair  average  for  moderate  speed 
motors,  but  he  did  not  quite  understand  the  last  figure  in  the 
formula,   namely,   "minus  .25." 

Mr.  BuRNAND  said  he  had  been  interested  in  the  braking 
with  reverse  current  on  the  three-pha>e  motors.  ITie 
auiount  of  energy  wasted  for  the  purpose  of  braking  w'as  really 
very  large,  and  he  wondered  if  the  author  had  had  any  experi- 
ence of  putting  direct  current  on  to  the  primary  of  the  three- 
phase  winding  motor;  by  that  means  they  got  quite  an  effi- 
cient brake,  though  he  doubted  whether  they  would  brake 
down  to  quite  as  low  a  speed  as  they  would  be  using  the  eddy- 
cun'ent  brake  described  in  the  paper.  The  saving  of  energy 
would,  of  coui'se,  be  very  great — they  would  only  use,  per- 
haps, about  5  per  cent,  of  what  was  used  by  reverse  current 
braking.  He  did  not  care  very  much  for  carbon  brushes  on 
the  slip  rings,  prefeiTing  copper  cores  impregnated  with 
graphite.  With  regard  to  oil  rings,  it  was  always  desirable  to 
be  able  to  see  the  rings  move,  and  there  ought  to  be  at  least 
two  rings.  From  the  rather  painful  record  of  troubles,  it 
appeared  that  the  motors  were  all  suppUed  by  firms  of  world- 
wide repute,  and  he  thought  the  fact  that  troubles  such  as 
the  author  had  mentioned  were  possible,  pointed  to  a  vei"y 
loose  and  unbalanced  organisation.  Many  engineering  works 
were  run  by  commercial  men  rather  than  by  engineers,  and 
if  the.  latter  had  control  they  would  get  a  better  balanced 
system  of  inspection  and  supervision  than  had  previously 
been  the  case. 

Mr.  Shepherd-  said  they  were  indebted  to  the  author  for 
giving  them  such  a  full  and  candid  opinion  of  the  troubles 
which  he,  in  common  with  all  users  of  large  plant,  had  found. 
With  the  experience  which  jx^ople  had  had  now  there  was 
no  excuse  for  any  motor  having  a  frame  which  was  not  of 
sufficient  stiffness,  particularly  when  such  machines  were  sub- 
ject to  rapid  reversals.  Soft  or  loose  cores  were  quite  in- 
excusable. He  knew  of  several  cases  where  very  large  plants 
had  given  way  owing  to  the  external  dovetail  keys  being  in- 
sufficient in  size  and  insufficiently  secured  in  the  circumferen- 
tial frames  to  which  they  were  attached.  He  had  always 
ii!sisted  on  the  core  plates  being  secured  to  external  dove- 
tails, and,  as  a  further  precaution,  he  had  always  found  it 
better  to  fill  in  all  spaces — if  there  were  any  between  the  keys 
— with  white  metal.  He  thought  other  people  should  follow 
the  author's  example  in  giving  descriptions  of  plant  which 
gave  trouble  or,  rather,  descriptions  of  the  trouble  experi- 
enced, because  then  engineers  could  soon  come  to  some  definite 
opinion  as  to  what  plant  was  go<xl  and  what  was  bad. 

Mr.  Yerbdry  said  he  was  pleased  the  author  had  mentione<l 
the  troubles  he  had  experienced.  He  re«illcd  instances  of 
ii;otors  with  too  fine  clearances,  and  in  which  the  slip  rings  had 
been  made  of  what  appeared  to  bo  yellow  brass  instead  of 
iron  or  gun  metal,  and  where  springs  had  entirely  failed  in 
1.1  rush-holders  in  a  short  time  owing  to  dust  accumulating  in 
the  holders.  With  regard  to  starting  and  running  resistance.?, 
he  found  in  many  cases  that  there  had  not  been  a  sufficient 
clearance  for  air— instead  of  its  being  properly  circulated  it 
had  become  stagnant.  He  was  glad  the  author  pointed  out 
the  desirability  of  modifying  the  proposals  of  the  Engineering 
Standards  Committee  with  regard  to  machines  and  apparatus 
designed  to  work  within  certain  limits  of  pressure.  He  had  had 
experience  of  rheostats  failing  when  the  pressure  was  reduced, 
owing  to  over-heating  having  taken  place,  and  had  always 
found  that  an  ample  margin  of  copi>er  and  attention  to  small 
details  had  proved  a  very  desirable  investment. 

Mr.  Thackery  drew  attention  to  the  question  of  who  decide<l 
the  purcha.sing  of  the  machinery  in  South  Africa :  he  sup- 
po.'sed  it  w.as  purchased  against  the  specification  which  .some- 
body had  drawn  up.  He  did  not  think  it  was  altogether  the 
manufacturer  who  was  at  fault,  because  if  he  put  forward 
against  a  specification  what  was  de;iiandod,  the  order  gener- 
ally went  to  the  lowest  tondoror,  and  if  there  was  no  specifica- 
tion that  the  manufacturer  was  working  against,  it  would  not 
be  wise  for  him  to  put  in  big  air  gaps  and  open  .slots,  because 
he  would  lost-  the  order  on  prin-.  It  was  f:u  better  to  have 
»  motor  which  would  stand  rough  usage  thon'one  which  was 


very  highly  efficient,  because  the  cost  of  repairing  the  machine 
was  so  much  more  than  the  extra  cost  of  a  reliable  motor. 

Mr.  McClay  said  the  author  did  not  tell  them  whether  the 
mining  companies  found  the  change-over  from  steam  to  elec- 
tric operation  financially  advantageous.  No  doubt  from  the 
power  company's  point  of  view,  the  whole  thing'  had  been 
fanancially  successful,  but  he  would  Uke  to  know  what  it  had 
been  from  the  consumer's  point  of  view.  In  this  country  they 
found  it  extremely  difficult  to  persuade  people  to  use  elec- 
tricity and  to  convince  them  of  the  savings  to  be  effected  br 
so  doing,  and  he  would  Uke  to  know  how  they  had  done  ft 
on  such  an  enormous  scale  in  South  Africa. 

The  Chairman  (Mr.  T.  Eoles)  said  he  would  like  to  know 
how  the  concerns  for  which  the  author  had  acted,  viewed  the 
matter  of  buying  current  from  a  power  company  as  against 
providing  plant  of  their  own.  In  Yorkshire  they  often  had 
great  trouble  in  persuading  large  power  users  to  obtain  their 
supply  in  bulk  from  a  power  supply  undertaking,  and  the 
private  plant  still  flourished  to  a  very  great  extent,  notwith- 
standing the  fact  that  prices  for  current  were  in  many  cases  very 
cheap.  He  agreed  with  the  author  in  regard  to  having  a  proper- 
reserve  of  generating  and  transforming  plant.  Many  under- 
takings had  experienced  trouble  owing  to  having  a  very  small 
margin  of  plant,  and  many  corporation  undertakings  had  been 
starved  of  the  necessary  plant  to  keep  up  a  proper  supply, 
and  had  had  to_^  pay  for  it  as  a  result.  His  idea  of  reserve 
plant  was  that  in  the  case  of,  say,  four  turbines,  they  should 
have  one  machine  always  standing  by  and  another  one  which 
could  be  taken  down  for  repairs  at  any  time. 

Mr.  Eider,  in  replying  to  the  discussion,  said  he  had  never 
come  across  a  shp-ring  motor  with  one  ring  earthed.  He  had 
not  tried  using  direct  current  on  tfiree-phase  stators  for  brak- 
ing, because  he  considered  that  the  complication  was  too  great 
and  he  would  have  had  to  use  a  motor  generator.  If  he  had 
to  go  in  for  direct  current  at  all,  he  would  rather  have  a 
Ward  Leonard  winder  and  have  done  with  it.  The  troubles 
he  had  mentioned  taught  a  great  deal  if  approached  in  the 
right  spirit.  Regarding  Mr.  Burna'nd's  remarks  as  to  the 
running  of  engineering  shops,  he  did  not  agree  that  if  they 
were  mn  by  engineering  men  instead  of  by  commercial  men 
things  would  be  better.  It  all  depended  on  the  experience  of 
the  engineer.  It  was  no  good  for  an  engineer  w-ho  had  experi- 
ence only  in  the  shops  as  a  designer  or  as  a  manufacturer,  to 
think  that  he  knew  all  about  the  way  to  manufacture — that 
was,  to  produce  a  machine  which  would  be  satisfactory  to  the 
purchaser.  The  man  might  know  a  great  deal  more  about 
manufacturing  than  the  Consumer,  but  it  seldom  happened 
that  he  knew  anything  at  all  about  the  way  a  machine  which 
he  produced  behaved  in  after  life.  If  engineers  who  designed 
machines  had  to  be  in  responsible  charge  of  a  few  of  them  for 
six  months,  with  the  threat  of  the  "sack"  if  they  broke  down. 
they  would,  he  thought,  alter  a  good  many  of  their  designs. 
M  the  charge  for  energy  was  iiTespective  of  pow-er  factor  or 
load  factor,  or  anything  of  that  kind — merely  a  flat  rate  being 
charged — the  question  of  maximum  demand  did  not  come  in 
at  all ;  all  they  had  to  do  was  to  give  the  power  company 
notice  when  they  were  putting  down  any  new  plant  on  the 
mains,  in  order  that  the  supply  could  be  ready.  If  a  motor 
would  not  last  for  1.5  years  it  was  not  worth  buying.  The 
point  raised  by  Mr.  Thackery  as  to  the  purchasing  of 
machinery  was  an  important  one.  Why  should  a  purchaser 
be  blamed  by  anybody  for  taking  the  lowest  offer?  The  pur- 
chaser came  into  the  market  and  said  to  a  body  of  presumably 
respectable  contractors :  "  I  want  to  buy  such-and-such  an 
article."  He  stated  his  requirements  as  clearly  as  he  could. 
ami  said  to  the  manufacturer.s — who  said  they  knew  all  about 
manufacturing  and  the  way  the  machine  should  be  made — 
"What  is  your  price",'"  l"he  manufacturers  fixed  the  price: 
not  the  purchaser.  If  a  manufacturer  came  along  and  .said  : 
"  I  want  .-£500  for  that  machine,  and  it  ought  to  be  £600,"  it 
was  that  man  who  was  the  dishonest  one.  and  not  the  purchaser. 
If  £600  was  required  for  the  machine,  that  amount  should  be 
asked  for.  and  if  a  manufacturer  came  in  and  aske<l  for  £.500 
he  was  playing  a  low-<lown  game  on  the  purchaser  in  order 
to  get  the  work  for  his  shop,  knowing  he  would  give  some- 
thing that  was  not  good.  If  the  purchaser  had  a  price  put 
to  him  by  the  manufacturer  he  ought  to  be  able  to  assume 
that  he  w'as  dealing  with  an  honest  man,  and  was  iustified  in 
taking  the  lowest  price.  In  his  own  opinion  nn  efficient 
machine  was  one  which  would  do  its  work  day  in  and  day 
out  as  long  as  he  wanted  it  to  do  it.  and  would  not  break 
down.  In  repiv  to  Mr.  McClay.  he  .said  that  the  change  over 
from  steam  to  olectricitj'  and  from  the  old  mine  sf^'am-dnven 
cr.mprossors  to  the  central  air  supply  had  been  mast  successful 
from  a  financial  point  of  view,  and  if  anybody  doubted  the 
advisnbilitv  of  taking  energy  in  large  quantities  from  a  res- 
pectable power  company,  he  could  assure  them  they  ne<>d 
have  no  further  hesitation  at  all.  The  firms  looked  upon  the 
question  of  buving  power  from  a  company  instead  of  Bcttinp 
it  from  their  own  plant  from  the  point  of  view  that  if  they 
put  down  a  power  station  to  electrify  their  mmes  it  would 
co«t  sav  £7.50  000,  and  thev  could  employ  that  money  bettor 
in  developing  their  mines,  Tliercf.irc,  they  u.s.^  the  money 
in  the  mines,  and  the  )H.wer  oomnany  was  left  to  raise  the 
extra  capital,  and  the  finna  bought  tbeir  supplv  from  the 
coinnanv.  He  thought  that  was  a  wise  view  to  take,  and  he 
would  alwavs  i-pcommend  anvbody.  if  the  circumstances  were 
at  all  similar,  to  <lo  the  same  thing.  He  expressed  his  ngrco- 
ment  with  the  riiairman  as  to  the  desirability  of  having  a 
reserve  of  generating  plant  of  about  '25  per  cent. 
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THE    BOMBAY  HYDRO-ELECTRIC    SCHEME. 


[Discussion  in  London  on  paper  read  by  Mr.  ALFRED 

DiCKix'SON,  M.I.E.E.,  before  the  Institution  of 

Electrical  Engineers,  April  i9th,  1915.) 

The  discussion  in  London  was  opened  by  Mr.  Egbert  Ham- 
iiOND,  who  congratulated  the  author  on  a  paper  covering  so 
iiiauy  branches  of  engineering.  The  tui-bine  plant  operated 
under  one  of  the  highest  heads  so  far  used ;  it  w  ould  be  inter- 
.esting  to  know  why  such  a  high  transmission  pressure  as 
100,000  volts  had  been  adopted  for  such  a  short  distance,  and 
to  what  extent  a  saving  in  line  copper  balanced  more  expen- 
_sive  apparatus  as  compared  with,  say,  a  60,000  or  70,000-volt 
line.  He  thought  the  vertical  shaft  type  of  Pelton  wheel 
allowed  of  more  nozzles  being  used  than  was  the  case  with 
the  type  adopted.  In  America,  he  believed  there  had  been 
trouble  with  the  swinging  of  lines  carried  on  suspension 
insulators. 

Mr.  T.  Callender  thought  Bombay  was  to  be  congratulated 
on  having  such  a  scheme  at  its  door,  and  on  having  made  up 
its  mind  to  do  better  than  the  conditions  existing  in  English  and 
Continental  manufacturing  cities  and  to  preserve  its  beauty. 

Mr.  J.  H.  Eider  regretted  that  so  much  of  the  plant  was 
,of  foreign  origin;  he  also  thought  that  a  great  deal  was  risked 
in  going  in  for  such  a  high  transmission  pressure,  and  that 
the  efficiency  was  not  improved.  There  appeared  to  be  a 
drop  of  14  per  cent,  in  line  pressure,  and  that  did  not  agree 
with  a  line  efficiency  of  93  pei"  cent,  mentioned.  Two 
separately  driven  exciters  were  used,  but  if  one  were  shut 
down,  and  the  one  running  failed,  the  station  would  be  shut 
down.  Why  were  not  the  big  units  provided  with  their  own 
exciters?  Would  it  not  have  been  better  to  use  the  same 
■voltage  for  exciters  and  switch  control,  so  that  the  battery  for 
the  latter  could  have  been  used  as  a  stand-by  for  both  ser- 
vices'? From  experience,  he  considered  belt-driven  governors 
an  abomination;  they  should  be  direct  driven,  but  the  tur- 
bine makers  apparently  would  not  do  this.  The  author 
appeared  to  have  deUberately  avoided  earthing ;  on  the  Eand, 
owing  to  lightning,  they  had  been  driven  to  earthing  at 
several  points.  The  seven-strand  transmission  cable  offered 
more  surface  for  corrosion  than  a  single  cable.  He  noted  that 
six-unit  insulators  were  used;  the  same  number  of  units  wer^ 
employed  with  only  80,000  volts  on  the  Band. 

Mr.  E.  Doelly  said  the  belt-driven  governor  was  usual, 
sJthough  the  rigid  drive  had  been  tried ;  maintenance  trouble 
aiose  in  the  latter  case  from  the  transmission  of  shocks.  The 
security  of  the  pipe  joints  was  due  to  the  water  pressure,  and 
this  type  of  joint  had  been  used  for  over  2,000  ft.  head. 

Major-General  Beresford-Lovett  said  this  was  the  first 
instance  of  such  a  scheme  being  financed  on  commercial  lines 
iu  India;  the  promoters  had  tried  to  raise  the  capital  here, 
but  had  in  the  end  to  obtain  it  in  India.  They  were 
wise  in  obtaining  expert  advice  as  to  the  site  of  the  dams, 
as  an  earth  fissure  might  wreck  such  a  scheme;  they  were 
also  fortunate  in  being  able  to  rail  their  plant  from  the  docks 
to  the  power  house,  as  this  was  not  usual  in  India. 

Mr.  G.  Y.  Twiss  congratulated  the  author  on  the  trans- 
mission tower  construction ;  he  would  have  been  satisfied  with 
a  test  to  three  times  working  load.  He  thought  the  insulator 
sjstem  used  on  the  Eand  transmission  was  of  the  interhnked 
suspension  type,  which  was  20  per  cent,  less  effective  than  the 
type  of  suspension  insulators  used  by  the  author. 

Dr.  Bailing  said  he  supposed  the  low  cost  of  labour  had  a 
great  deal  to  do  with  the  practicability  of  the  scheme.  It 
was  an  instance  of  diversity  factor  at  the  generating  end ;  the 
water  was  stored  during  three  months  and  used  over  twelve 
months.  Judging  from  the  data  given,  the  temperature  rise 
allowance  in  the  field  coils  of  the  machines  at  the  receiving 
station  seemed  fairly  high ;  he  would  be  interested  to  know  the 
power  factor  of  the  line  with  a  view  to  ascertaining  the 
efficiency. 

Mr.  G.  P.  Sills  said  in  America  single-phase  transformers 
were  usually  adopted,  possibly  for  ease  of  transport,  and  this 
practice  was  followed  by  the  author,  although  it  would  appear 
that  three-phase  transformers  were  cheaper.  He  assumed  that 
there  had  been  some  trouble  in  regard  to  right-of-way  for  the 
transmission.  In  Canada,  the  Hydro-Electric  Commission  had 
had  to  divert  its  110,000-volt  transmission  route  at  Toronto 
to  avoid  crossing  certain  places,  and  the  towers  were  placed 
in  Lake  Ontario. 

The  .Author,  in  a  short  reply,  pointed  out  that  a  scheme  of 
that  magnitude  could  not  possibly  have  been  carried  out 
except  by  a  combination  of  specialists,  and  any  credit  must 
be  shared  by  those  who  had  controlled  the  various  sections  of 
the  work.  In  the  lake  area,  as  much  as  540  in.  of  rain  had 
fallen  in  90  days,  but  some  years  it  was  much  less.  It  was 
found  that  the  valleys  were  full  of  land  crab  holes,  indicating 
that  water  was  always  there,  and  this  was  one  reason  for  the 
use  of  the  sites  chosen  for  the  dams. 
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Petrosrrad  Telei)hoiie  System.— The  Petrog;ra(i  tele- 
phone concession  lapses  in  1919.  Down  to  1/14  Jannary,  1914, 
the  developmont  had  cost  9.195,303  roubles.  The  decision  as  to 
its  further  pxnloitation  mnst  be  taken  in  1916.  It  is  calonlated 
that  by  1/14  November.  1919.  the  snbscribers  will  number  75,000, 
and  a  further  conceBsinn,  say  for  18  20  years,  should  be  based  on 
150,000  snbsoribers  by  the  end  of  that  time. 
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May   lOth.     (Convention   date,    May   Il'th,   1914,    Germany.)     (Complete.) 

7,006.  "  Electrical  toasting  devices."  E.  C.  R.  Marks.  May  10th.  (Landers, 
Frary  &  Clark,   United   States.)     (Ck)mplete.) 

7,013.  "  Dyn.Tmo-electric  machines,  particularly  applicable  for  engine-starting 
systems."  C.  F.  Kettering  &  W.  A.  Chryst.  May  10th.  (Divided  applica- 
tion on  13,022/14.  Convention  date,  July  14th,  1913,  United  States.)  (Com- 
plete.) 

7,016.  "  Process  for  the  manufacture  of  tapes  containing  parallel  electric 
wiles."  A.  DE  Capitani.  May  10th.  (Convention  date.  May  9th,  1914.  Italy.) 
(Ccmplete.) 

7.080.  "  Electrical  apparatus."  British  Tho-mson-Houstom  Co.,  Lid.  May 
11th      (General  Electric  Co.,  United  States.) 

7.081.  "  Electrical  apparatus."  British  Thomson-Houston  Co.,  Ltd.  May 
Ulh      (General  Electric   Co.,   United  States.) 

7,088.  "  Electric  horns."  A.  H.  Midglev  &  C.  A.  Vanderveli.  May  11th. 
(Ccmplete.) 

7,092.  "  Controlling  means  for  electrically-propelled  vessels."  Svinska 
TuRBiNFABRlKS  AktiebolageT  Ljungstrom.  May  11th.  (Convention  date,  Sep- 
tember  17th,  1914,   Sweden.)     (Complete.) 

7.112.     "Thermostats."     H.   E.   MouL.      May   12th. 

7.177.  "  Switching.over  apparatus  for  electrical  lighting  installations  for 
railway    trains  and   the   like."     H.    Grob.     May    12th.     (Complete.) 

7.178.  "  Sparking  plugs."     E.  N.  Kennedy.     May   13th. 

7,206.  "  Electric  starters  for  internal-combustion  engines."  A.  H.  MlDGLEr 
and  C.  A.  Vandervell.     May  13th.     (Complete.) 

7,211.  "  Electric  circuit  controlling  devices."  British  ThouSON-HoUSTOS 
Co.,  Ltd.     May    13th.     (Genera!   Electric  Co.,    United    States.) 

7,213.  "  Electric  cell,  battery,  or  refill  for  use  in  connection  with  portable 
electric  lamps   and   for  other  purposes."     L.  Wahl.     May   I3th. 

7,223.  "  Control  gear  for  electric  starters  for  internal-combustion  engines." 
E.  Aron  &  E.  Hiu.     May   JSth. 

7,239.    "  Electric  switches."    R.  W    Bill.     May  14th. 

7,244.  "  Means  for  starting  electric  motors."  G.  A.  Yarwood.  May  14th. 
(Ccmplete.) 

7,263.  **  Apparatus  for  pneumatic  conveying  of  solids."  British  Thouson- 
Hot'SloN  Co.,  Ltd.     May  14th.     (General  Electric  Co.,   United  States.) 

7.269.  "  Apparatus  for  the  calculation  of  mathematical  problems  arising  in 
the  transmission  of  electric  power."  \V.  D.  Reid  and  Callender's  Cable  and 
Construction  Co.,  Ltd.    May  14th. 

7.270.  "  Electrical  measuring  instruments  operating  on  the  Ferraris  or 
induction   principle."     E.  Fawssett.     May  14th.     (Complete.) 

7.271.  "  Improvements  in  electric  meters  for  the  purpose  of  compensating 
for   temperature   variation."      E.   Fawssett.     May   14th.     (Cximplete.) 

7,280.    *'  Switches."    V.  Breeze  and  Allen,  West  &  Co.,  Ltd.    May  14th. 

7,283.  "  Means  for  employing  the  exhaust  heat  of  thermo-piles  for  heating 
purposes."  J.  Marschall.  May  14th.  (Divided  application  on  6,102/14,  March 
10th.)      (Complete.) 

7,297.    "  Electric  lamps."     E.  P.  Morriss.     May   15th. 

7,304.  "  Combined  formers  and  heaters  for  electric  radiators  and  the  like." 
G.  Bourne.    May  ISth. 

7,308.     "  Electric  switches."     G.   Webb.     May  15th. 

7,311.  "  Combine!  interrupter  and  rectifier  for  the  production  of  unidirec- 
tional high-tension  impulses  of  large  capacity  as  used  for  X-ray  work."  A.  C. 
GUNSTONE.     May  15th. 

7,316,  "  .Means  of  controlling  power  apparatus  driven  by  internal<ombustion 
engines."  Thomas  Trans.\iission,  Ltd.,  &  J.  G.  P.  Thomas.  May  loth.  (.Addi- 
tion to  2,245/15.) 

7,320.    "  Refining  steel  by  electrical  means."     S.   F.   BARCLAY.     May  ISth. 

7,324.  "  Ships*  stokehold  and  analogous  telegraphic  apparatus."  W.  Chai>- 
bl'kn  &  Chadburn's  (Sh'P)  Telegraph  Co.,  Ltd.     May  15th. 

7,341.  "  Method  of,  and  apparatus  for,  measuring  electric  current."  LandiS 
and  Gvr  Akt.  Ge3.  May  15th.  (Convention  date,  May  18th,  1914,  Germany.; 
(Complete.) 
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There  are  in  our  midst  a  considerable  number  of  Belgian 
electrical  men  who  are  waiting  for  the  Allied  Forces  to 
drive  out  the  somewhat  firmly-entrenched  invader.  They 
naturally  desire  nothing  so  much  as  to  return  to  their 
native  soil,  and  resume  as  far  as  may  be  their  former 
occupations ;  but  while  they  remain  with  us  they  are  anxious 
to  turn  to  good  account  their  expert  knowledge  of  electrical 
affairs  in  Belgium.  In  that  country,  as  in  others,  Germany 
played  the  card  of  economic  domination  in  advance  of 
military  occupation.  The  gallant  Belgian  people,  battered 
with  mailed  fist  and  trampled  under  foot  meanwhile,  will 
rise  again,  and  in  doing  so  they  wish  to  snap  for  ever  the 
shackles  of  domination  of  both  kinds.  We  are  strengthen- 
ing our  national  organisation  to  break  asunder  those  brutish 
military  bands — what  of  the  economic  ones  ? 

Reference  to  later  pages  of  this  issue  will  show  that  an 
effort  has  been  made  by  Belgian  gentlemen  to  secure  the 
co-operation  of  British  electrical  firms  in  breaking  the 
German  economic  hold  upon  Belgium's  electrical  trade.  We 
are  not  sure  that  their  preliminary  effort  was  launched  under 
au?pices  the  most  likely  to  secure  success— indeed,  we  are 
not  quite  clear  as  to  what  those  auspices  actually  are — but 
we  believe  that  we  represent  the  position  correctly  when  we 
say  that  British  electrical  firms,  whose  co-operation  is 
sought,  and  who  at  heart,  we  believe,  desire  to  co-operate, 
can, hardly  have  been  aware  of  the  existence  of  the  move- 
ment. We  do  not  for  one  moment  believe  that  the  electrical 
industry,  however  busy  it  may  be  making  shells,  would,  as  a 
whole,  have  cold-shouldered  a  meeting  called  by  the  elec- 
trical I'efugees  of  a  nation  for  which  we  unanimously 
have  so  high  a  regard.  Had  the  event  been  announced 
ia  time  for  us  to  notify  our  manufacturers  and  commercial 
men  through  the  electrical  Press,  there  might  have  been  a 
reasonable  number  of  British  electrical  men  present  to  hear 
the  excellent  paper  that  had  been  prepared  by  M.  H.  Stey- 
laers,  and  to  show  that  as  an  industry  we  are  not  apathetic 
or  disinterested  in  regard  to  the  electrical  future  of  the 
stricken  country. 

However,  the  slip  that  we  suspect  to  have  been  made  in 
the  preliminary  organisation  need  not,  and  should  not,  stand 
in  the  way  of  suitable  fraternisation  between  Belgian  and 
l?ritish  electrical  engineers,  or  prevent  an  adequate  discus- 
sion of  the  situation  as  it  was  and  as  it  ought  to  be,  and 
of  the  best  means  for  bringing  definite  and  practical  co- 
operative effort  into  being. 

In  order  to  assist  to  that  end  we  have  devoted  space  to- 
day to  the  publication  of  M.  Steylaers's  full  statement,  and 
we  desire  to  ask  our  directors,  principals,  and  managers  of 
electrical  businesses  to  study  it  with  a  view  to  discussion. 
It  is  proposed  to  hold  a  further  meeting  at  which  this 
paper  shall  furnish  a  basis  for  such  disivHsion,  and  we 
hope  that  a  goodly  number'  of  the  aforesaid  business 
men  will  find  it  convenient  to  attend  and  off'T  their 
observations  upon  the  subject.  It  was  obvious  that  our 
Belgian  friends  had  somehow  or  other,  somewhere  or  other, 
gained  an  unfortunate  impression  of  the  electrical  manu- 
facturer? of  this  country,  and  if  our  firms  had  known  of  the 
meeting  the  impression  might  have  gained  some  justifica- 
tion from  the  fact  that  they  almost  unanimously  refrained 
from  attending.  Now  the  British  mauufacturer  has  quite 
enough  to  carry  without  being  burdened  with  sins  not  his 
own,  and  we  think  that  it  will  be  as  well  if  something  can 
be  done  either  by  our  electrical  firms  individually  or  through 
their  organised  body,  to  remove  the  opinion  that  we  are 
not  interested  in  the  future  of  electrical  trade  and  industry 
in  Belgium. 

rsi] 
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We  are  not  suggesting  that  the  situation  that  presents 
itself  is  not  one  of  great  diffijuUy,  but  we  do  think  that 
nothing  is  to  be  lost  and  everything  is  to  be  gained  by 
presenting  an  op3n  ear  and  engaging  in  a  free  and  frank 
discussion  of  the  problems  with  those  who  know  the  position 
SJ  well  from  long  and  practical  e.^parience  and  who  come  to 
us  asking  for  our  cj-opsration. 

On  two  points  last  week's  meeting  seemed  to  be  fairly 
unanimous  and  emphatic.  Belgium  asks  the  British  manu- 
facturer to  make  for  her  what  Germany  has  made  hitherto 
— not  simply  what  the  British  manufacturer  has  been  in 
the  habit  of  making ;  she  also  suggests  that  we  shall 
"  change  our  mind  "  and  "  change  our  methods,"  so  as 
more  hopefully  to  j  >in  forces  with  her  and  secure  millions 
of  pounds'  worth  of  new  business  annually. 

Will  British  firms  listen  to  the  appeal  ?  We  trust  that 
they  will  do  so.  and  if  at  all  possible  will  take  advantage  of 
the  opportunity.     Toe  time  to  consider  is  noic. 


The  Biibber 
Position. 


There  was  some  interruption  of  busi- 
ness in  crude  rubber  over  the  Whitsun 
holidays,  but  the  market  has  held  to- 
gether very  well  indeed,  a  good  pDrtion  of  the  improvement 
witnessed  previously  hiving  been  retained.  Business  his 
been  fairly  active,  CDnsumers  taking  supplies  with  a  good 
deal  of  readiness,  for  they  are  running  chock-a-block  with 
Government  orders  for  tires,  and,  inleed,  for  all  sorts  of 
material  into  the  coaopjsition  of  which  rubber  enters.  AVith 
the  end  of  the  month,  however,  thjdemind  met  with  on  the 
open  market  underwent  a  contraction,  but  this  is  always 
the  cas3  when  expiring  contracts  are  being  adjusted,  and  a 
lull  sets  in  pending  a  fresh  movement.  There  has  been 
lately  a  fully  satisfactory  demand  for  rubber  on  the  part  of 
American  interests.  There  is  not  the  least  doubt  tint 
United  States  consumers  are  feeling  the  force  of  the  war 
demands  in  great  volume,  and  this  necessitates  the  drawing 
upon  the  supplies  of  raw  material  which  are  in  Europ3  to  a 
considerable  extent. 

Either  a  nervous  feeling  has  manifested  itsslf  across  the 
Atlantic  lest  there  be  any  interruption  in  the  shipments  of 
material  from  here,  and  a  distinct  desire  to  CDver  future  re- 
quirements has  asserted  itself.  Large  quantities  of  finished 
goods  are  being  produced  in  America  for  shipment  to 
Europe,  but  th?  precarious  shipping  faoilities  available,  to 
say  nothing  of  the  dangers  to  navigation,  have  been  acting 
as  a  deterrent  factor  in  the  forsvardingof  material.  Possibly 
some  day  effective  action  will  be  taken  against  the  Huns 
still  at  sea,  and  the  waters  cleared  for  the  pursuits  of 
peaceful  vessels. 

The  reports  issued  by  leading  plantation  companies  indi- 
cate a  steady  improvement  in  the  management  of  the 
estates.  It  is  quite  apparent  that  the  comparatively  poor 
times  through  which  the  companies  have  been  passing  have 
induced  the  exercise  of  an  economy  to  which,  in  some  cases, 
they  were  utter  strangers  in  the  heyday  of  the  boom.  Costs 
are  now  running  lower,  but  there  is  a  considerable  divergence, 
which,  however,  is  to  be  espeoted,  between  the  returns  of 
the  better  managed  and  more  favourably  situated  concerns, 
and  those  which  were  floated  as  "  ramps "  upan  the  public. 

An  interesting  report  has  jnst  come  to  hand  from  the 
Acting  Controller  of  Labour  in  the  Federated  Malay  States, 
according  to  which  the  most  notable  feature  during  191i 
was  the  reduction  in  the  labour  fores.  The  quarterly 
returns  furnished  to  the  Kuala  Lumpur  Labour  Office  showed 
a  reduction  in  the  Chinese  working  forces  last  year  of  23,000, 
and  a  falling  off  in  the  Indian  total  of  over  20,000.  The 
fundamental  cause  is  said  to  be  the  various  economies  intro- 
duced, arising  from  the  relatively  poor  prices  obtained  for 
rubber  and  the  consequent  necessity  of  running  plantations 
upon  business  lines.  There  was  actually  a  decrease  in  the 
area  of  474  selected  estates  of  25,000  acres,  while  it  is 
rather  startling  to  find  that  the  area  of  cultivated  land  per 
labourer  employed  increased  from  2  31  acres  to  288  acres. 

The  F.M.S.  cultivated  rubber  exports  for  March  were 
3,418  tons,  making  a  total  for  the  first  quarter  of  10,308 


tons,  against   7,323  tons  for  the  orresponding  period  of 
1914,  an  increase  of  2,978  tons.     The  destinations  were  as 

follows  : — 

March, 
1915. 


1 


Straita  Sattlementa 
Uaited  Kinfrdom 
Continent  of  Earope 

Ceylon 

Other  countries 

Total     ... 


24G1 
921 


33 


3,118 


Jin.-March. 

6,619 

3,407 

1 

180 

95 

10,302 


Correasonding 
period,  1914. 

3,8:iS  tonp. 

2,860 

357  „ 

199  „ 

49  ,, 

7,323       ., 


That    the    Institution    of    Electrical 
The  I.E^.  and  ^QgiQeei-g  ^ag  rendered  valuable  services 
the  VYar.  °        ...  ^,      .  .       ,     .       ,, 

to  the  military  authorities  during  the  war 

will  be  denied  by  none,  and  full  credit  should  be  awarded  to 
the  President,  Council  and  staff  for  the  really  arduous  tasks 
that  they  have  been  called  upon  to  undertake,  and  have 
willingly  performed  ;  the  amiunt  of  labour  involved  in  these 
duties  is  not  generally  realised,  and  would  astonish  the 
members  if  they  were  fully  informed  regarding  it.  Th^ 
desire  of  the  members  of  Council  to  do  everything  within 
their  power  to  forward  the  interests  of  their  country  is 
beyond  question  ;  yet  they  exhibit  a  strange  reluctance  to 
take  any  effective  action  in  industrial  matters,  though  these 
are  second  in  importance  only  to  the  urgent  requirements  of 
the  naval  and  military  authorities. 

In  our  issue  of  May  21st  we  quoted  a  paragraph  from  the 
Annual  Report  of  the  Institution,  which   indicated  that  a 
special  Committee  had  been  appointed  by  the  Council    '  to 
keep  in  touch  with  the  British  Electrical  and  Allied  Manu- 
facturers' Association  in  regard  to  the  (juestion  of  securing 
for  British  manufacturers  the  trade  hitherto  done  by  Ger- 
mmy  and  Austria-Hungary."     The  appointment  of  a  Com- ! 
mittee  to  deal  with  trade  questions  was  an  admirable  step,' 
though  the  terms  of  its  appointment  were  more  than  a  liitle  i 
singular.      As    shown    in    the  Report,  the  representatives , 
of  the  B.E.A.M.A.  deprecated  any  action  on  the  part  of  the 
Institution,   and   the   Committee   came   to   the   conclusion 
"that   no   useful   action   on   the   part   of  the    Institution ^ 
appeared  to  be  posuble."       The  Committee  "remains  in 
being  for  the  purpose  of  advising  the  Council" — to  keep  on 
doing  nothing,  presumably. 

We  cannot  but  express  our  regret  that,  even   in  these, 
strenuous   times,  the   Council  displays  the  same  timidity, , 
the  same  lack  of  backbone,  the  saijie  mental  paralysis  that  ■ 
afflicted  it  in   times  of  peace  whenever  that  vulgar  word 
'■  Trade  "  was  mentioned  in  its  hearing.      Like  the  hermit 
crab,  at  the  approach  of  an  unwelcome  visitor,  it  withdraws 
into  its  borrowed  shell ;  on  this  occasion  it  seeks  the  shelter 
of  the  B.E.A  M.A.     Bat  why  can  it  not  act  alone  .' 

In  the  leader  referred  to  above,  we  welcomed  the  revo- 
lutionary change  that  had  been  brought  about  in  the  atti- 
tule  of  the  Government  towards  the  world  of  science — a 
fundamental  change  that  will,  we  hope  and  believe,  exert  a 
profound  influence  upon  the  future  of  this  country  in  all 
matters  pertaining  to  industry  and  trale.  The  Government 
announcement  followed  closely  upon  the  visit  of  a  deputation 
from  the  Royal  Sjoiety,  the  Chemical  Society,  and  the  ; 
Societies  of  Chemical  Industry  and  Analysts.  Why  had 
the  Institution  of  Electrical  Engineers  no  share  in  that 
deputation  ?  Will  the  Institution  offer  its  assistance  in  the 
nomination  of  the  Advisory  Council  on  Industrial  Research  ? 
Does  it  contemplate  any  action  in  the  matter  at  all !' 

In  referring  to  this  matter  at  the  annual  general  meeting 
of  the  Institution,  the  President  pointed  out  that  the 
Council  had  been  criticised  on  the  score  of  its  inability  to 
act  in  industrial  matters,  and  remarked  that  the  decision 
that  nothing  coald  be  done  in  this  instance  was  arrived  at 
with  the  full  concurrence  of  the  BE  A.M  A.  Things  must 
be  left  to  solve  themselves.  AVith  all  respect,  we  submit 
that  this  was  neither  an  explanation  nor  an  excuse,  but 
rather  an  aggravation  of  the  fault  for  which  the  Council  has 
been  taken  to  task.  The  assistance  of  the  B.E  A.M.  A. 
in  doing  nothing  was  hardly  necessary.  The  trouble  is  that 
nothing  is  done. 
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MERCURY-VAPOUR  ARC  LAMPS  AND 
CONVERTERS. 


Ai.iiii.iL  ii;  the  mercuiy-vapour  lamp,  and  its  associate  the 
lueicui y-vapour  converter,  have  been  widely  used  in  this  coun- 
try, thoy  have  not  occupied  a  prominent  position  in  technical 
literature  of  late;  we  have,  therefore,  made  inquiries  as  to 
jcceut  progress  in  this  branch  of  electrotechnics,  and  beheve 
the  results  will  be  found  of  interest. 

The  mode  of  operation  of  the  mercury-vapour  arc  is  probably 
uell-known  to  the  majority  of  our  readers;  unhke  the  Moore 
light,  it  is  a  true  arc  between  mercury  electrodes  in  an  ex- 
hausted container,  maintained  by  vapour  distilled  or  otherwise 
(jvolved  from  the  mercury  surfaces.  When  uised  for  illumina- 
tion, the  are  passes  through  a  tube  of  glass  or  quartz;  at  the 
end  containing  the  anode  a  bulb  is  provided,  which  forms  a 
cooling  chamber  in  which  the  volatihsed  mercury  is  condensed, 
the  anode  consisting  either  of  mercury,  iron,  or  carbon,  while 
mercury  is  always  used  in  the  kathode. 

The    arc   is  usually  started   by  tilting   the  tube,  when   the 
mercury  flows  from  kathode  t<j  anode  and  completes  the  cir- 
cuit; on  allowing  the  tube  to  fall  into  its  normal  po.sition,  the 
-arc  is  struck  and  maintained  by  the  vapour  column.    The  tube 
may  be  tilted  either  by  hand  or  by  a  magnetic  device. 

A  momentary  cessation  of  the  current  extinguishes  the  lamp, 
and  therefore  it  cannot  operate  on  a  single-phase  A.c.  circuit ; 
this  difficulty,  however,  is  ingeniously  overcome  with  the  aid 
of  an  autotransformer  with  its  extreme  terminals  connected 
across  the  supply  mains  and  to  two  anodes  in  the  lamp,  ndiile 
the  kathode  is  connected  to  the  middle  iwint  of  the  trans- 
former winding.  Thus  one  or  other  anode  is  alwaj's  positive 
ti  the  kathode,' and  by  suitable  design  it  can  be  arranged  that 
the  current  never  falls  to  zero.  With  three-pha-se  supply,  the 
kathode  is  connected  to  the  neutral  point  and  the  phases  ti) 
tliree  anodes.  The  accompanying  illu,stration,  fig.  1,  shows 
p.irt  of  a  large  installation  of  Westinghouse  Cooper-Hewitt 
Ir.mps,  with  automatic  starting',  recently  put  in  at  the  premises 
<i!  Messrs.  Stretton  &  Sons,  Leicester;  there  are  in  all  101 
of  these  lamps,  which,  thanks  to  their  low  intrinsic  brilliancy, 
shed  a  .soft  light  free  from  glare  and  comfortable  to  woilc 
with.  The  chief  objection  to  the  mercury-vapour  lamp  is  tli. 
gveea  colour  of  the  light,  w'hich,  While  it  does  not  interfen- 
with  the  effectiveness  of  the  illumination  for  most  indu.stiinl 
purposes,  results  in  the  suppression  of  the  warmer  tints, 
especially  of  red.  This  defect,  however,  can  be  largely  neu- 
tralised by  the  use  of  reflectors  coated  with  a  preparation  of 
rhodamine,  a  fluorescent  substance  which  absorbs  yellow, 
green,  and  violet  rays,  and  emits  red  rays.  It  will  be  noticed 
in  the  illustration  that  the  lamps  are  provided  with  these 
lluoreseent  reflectors,  (he  effect  of  the  combination  being  to 
pioduce  a  light  which  is  practically  white;  were  it  otherwise, 
it  would,  of  course,  be  quite  unsuitable  for  use  in  a  sewing 
room. 

Another  application  to  which  the  mercury-vapour  lamp  has 
been  found  exceptionally   well  adapted   is  photo-printing,  t!ie 


tracing  paper — the  light  passing  through  the  drawing-paper 
to  the  sensitised  plate. 

The  frame  contains  8  lamps  mounted  in  pairs  on  four  tilting 
reflectors,  having  a  total  candle-power  of  8,000  C.P.,  and  taking 
3.08  KW.;  it  is  suitable  for  making  prccess  plates  up.  to  4.0  x 
40  in.,  and  similar  frames  are  made  up  to  70  X  40  in. 

The  use  of  the  lamp  for  sterilising  water  and  other  liquids 
has  been  fully  described  in  our  pages*;  the  water  is  passed 
tlnough  a  chamber  in  which  it  is  exposed  to  the  rays  from 
Cooper-Hewitt  quartz  mercury-vapour  lamps,  quartz  being 
u.?cd  in  this  instance  to  enable  the  ultra-violet  rays,  which  w'll 


Fig.  1.— Sewing-Eoom  Lighted  with  Mercury- Vapour  Laju-s. 

light  being  rich  in  actinic  rays,  while  its  colour  in  this  con- 
nection is  whnlly  iuniuiferial  to  the  us<3r.  Fig.  2  shows  a  single 
C'oopcf-PIcwitt  lamp  mounted  on  a  stand  which  enables  it 
t.)  be  adjusted  to  any  desired  position;  this  lamp  is  of  2,000  C.P., 
taking  6()0  watts,  and  is  used  for  photographic  printing.  Fig.  3 
shows  a  swinging  frame  fitted  with  similar  lamps,  which  is  used 
for   "transfer"   photo-printing  from  drawings  on   paper — not 


Fig.  -2.  Fig.  3. 

Mercury- V.4Poua  Lamps  for  Pboto-Pkisting. 

not  pass  through  glass,  fo  escape,  and  to  increase  theii'  pro- 
duction by  running  the  lamp  at  a  higher  temiDerature,  these 
rays  being  the  sterilising  agents. 

These  apparatus  are  largely  used  abroad  for  sterilising  public- 
water  supplies. 

One  of  the  most  interesting  applications  of  the  mercury- 
vapour  arc  is  to  the  conversion  of  alternating  to  direct  current, 
by  virtue  of  the  rectifying  property  already  referre<l  to.  In 
this  case  the  lamp  is  made  in  the  form  of  a  large  bulb  with 
a  chamber  at  the  bottom  for  the  mercury  kathode,  and  two 
or  more  tubes  at  the  sides  to  contain  the 
anodes— two  for  single-phase  and  tliree  for 
three-phase  current.  The  large  bulb  forms 
a  condenser  for  the  volatilised  mercury.  The 
great  advantage  of  the  mercury-vapour  con- 
verter is  that  it  has  no  moving  parts  what- 
rver,  and  can  be  left  working  day  and  night 
without  attendance— a  very  important  fea- 
ture. With  single-phase  current  a  trans- 
former w-ith  a  middle  terminal  is  used  ap 
described  above;  the  transformer  may  be  an 
auto-transformer  w'herc  the  a.c.  supply  is  at 
the  right  voltage,  but  if  this  is  not  the  case. 
separate  windings  are  employed,  giving  any 
desired  ratio  of  transformation.  In  circuit 
with  the  kathode  or  the  D.c.  leads  of  the 
single-phase  converter  is  an  inductance  ooil 
(as  in  the  ca.se  of  the  lamp)  which  nrevents 
the  current  from  falling  to  zero  between 
successive  half-waves. 

Fsed  as  a  converter,   the  lamp   h.ns   the 

advantage  that  the  power  dissipate<l  in  the 

ar<'  is  proportional  not  to  the  square  pt  the 

current,  but  simply  to   the  current,    there 

being  a  practically  constant  drop  of  about 

I.")  volts  between  the  electrodes  at  all  loads. 

ibviouslv.  thereforo,  the  higher  the  voltage 

iiiploved  the  botttn-  the  efficiency,  the  latter 

-a-   :-        l.eing'at  200  volts  over  i>2  ner  cent  lor  the 

^B        Inilb    alone;    the    additional    los,ses    in    the 

JiH       transformer   and   sustaining  coil   are   qui^> 

^^B       small.    Also  the  voltage  regulation   at   all 

"HU      loads  is  very  good.  ,         ,        ,  , 

While  the  converter  has  been  largely  use<l 

in  the  United   States  f.)r  running  D.C.  arc 

lamps    in    series    from     an     A.c.    supply. 

and  is  being  tried  for  traction  on  railways,  in  this  auinti-y  it 

has  been  used  mainU"  for  supplying  kinematograph  arc  lamps 

and   charging    batteries.      l^Iany   pictiiro    theatres  have   been 

equipped  with  Cooper-Hewitt  conveit<MS.  but  the  tendency  to 

employ  very  large  currents— 'iften  exceeding   100  amperes— of 

•  Elec.  Eev.,  Vol.  73,  p.  516. 
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late  has  militated  agaiast  their  more  extended  use  for  this 
purpose.  It  is  probable,  however,  that  future  improvements 
in  the  projectors  will  enable  smaller  currents  to  be  employed, 
and  in  any  event  it  is,  of  course,  possible  to  run  several  con- 
veiters  in  parallel.  For  charging  batteries,  the  converter  offers 
exceptional  advantages,   owing  to  its  self-regulating  property 


converter  to  be  kept  running  whilst  supplying  an  intermittent 
demand  for  induction  coils,  etc.  The  centre  panel  is  one  built 
to  the  Post  Office  specifications,  to  give  30  amperes  at  40  volts, 
when  supplied  at  200  volts,  .50  cycles.  The  Post  Office  author- 
ities have  a  considerable  number  of  these  converters  in  use  for 
charging  batteries  in  telephone  exchanges,  and  it  is  especially 
interesting  to  note  that  the  converter  has  to  be  suitable  not 
only  for  charging  the  stand-by  battery,  but  also  to  charge  a 
battery  that  is  actually  connected  to  the  exchange  switchboard, 
without  affecting  conversations.  Further,  it  must  be  capable 
of  supplying  current  direct  to  the  switchboard  in  the  event  of 
both  batteries  being  put  out  of  use. 

By  the  courtesy  of  the  Naylor  Battery  Co.,  we  have  been 
enabled  to  inspect  and  photograph  a  pair  of  panels  which  they 
have  employed  for  the  past  twelve  months  for  forming  and 
charging  their  accumulators  at  their  works  in  Balham.  An 
earlier  set  was  installed  in  1912,  and  though  at  first  some 
difficulties  were  experienced,  these  were  successfully  overcome 
— as  will  be  gathered  from  the  fact  that  additional  sets  were 
installed.  These  supply  80  azuperes  d.c.  at  160  to  200  volts, 
and  are  fed  from  an  .\.c.  supply  at  20.5  volts,  50  cycles.  Kegu- 
lation  is  effected  by  tappings  on  the  transformer  primary.  The 
fact  that  the  apparatus  can  be  left  at  work  for  days  together 
without  supervision  is  particularly  advantageous  in  this  con- 
nection, and  the  long  life  of  the  bulbs — some  of  which  have 
run  for  over  4,000  hours — is  in  their  favour.  By  means  of  a 
time  switeh,  the  charging  process  can  be  stopped  at  any  time 
desired,  and  the  properties  of  the  apparatus  render  it  particu- 
larly suitable  for  use  in  garages  where  electric  vehicles  are 
c-hargetl — a  purpose  to  which  the  Naylor  Battery  Company's 
installation  has  been  regularly  applied,  the  comj^any  having  an 
electric  delivery  van  of  their  own.  In  view  of  the  increasing 
use  of  electric  vehicles,  the  matter  is  worthy  of  the  attention 
of  garage  owners  in  areas  supplied  only  with  alternating 
current. 


Fig.  4. — Cooi'ER-HEwrrr  Co.NVEnrER  P.^xels. 
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and  the  imix)ssibility  of  reverse  current  flowing  from  the  bat- 
tery through  the  converter. 

We  illustrate  in  fig.  4  some  converter  panels  recently  in- 
stalled by  the  Westinghouse  Coojier-Hewitt  Co.,  Ltd.;  that  on 
the  left  is  one  of  many  supplied  to  the  Metroptilitan  .\sylums 
Board  for  charging  ignition  batteries  in  connection  with  their 


1"JG.  5. — CoX\ERTER  iNST.UL.iTION  .\T  THE  N.4VE0R  B.ATTERV   I,  O.S      WORK; 


motor  ambulances  (the  Board  use  these  converters  at  all  their 
ambulance  stations).  The  first  was  supplied  for  this  purpose 
six  years  ago.  The  panel  shown  works  on  a  215-volt  83-cycle 
supply,  and  gives  5  amperes  d.c.  at  three  voltages,  for  charging 
circuits  of  4,  8  or  12  cells,  without  supplementary  resistances, 
except  the  small  regulating  resistance  seen  at  the  foot  of  the 
panel.  The  panel  on  the  right  is  to  be  supplied  to  the  Eastern 
Telegraph  Co.,  mainly  for  charging  batteries,  at  10  amperes. 
150, 100  and  75  volts,  from  a  110-volt  75-cycle  supply.  A  special 
shunt  is  fitted  to  provide  a  small  artificiul  load,  enabling  the 


In"  response  to  an  invitation  issued  "  under  the  auspices  of 
the  London  Chamber  of  Commerce  and  the  Belgian  Com- 
mittee for  Trade  w-ith  the  Allies,"  we  attended  a  lecture 
delivered  at  Cannon  Street  Hotel,  E.G.,  on  Thursday  after- 
noon last  week,  the  objects  of  which  were 
announced  as  follows:  — 

"  To  bring  together  the  British  electrical 
supplies  manufacturer,  and  the  Belgian 
buyers,  for  the  mutual  consideration  of  the 
practical  w'ays  and  means  to  establish  busi- 
ne.ss  relations,  immediately  the  invaded 
territories  are  free. 

"1.  How  can  the  British  supplies  manu- 
facturer .secure  the  Continental  electrical 
trade,  hitherto  in  the  hands  of  eaemy  coun- 
tries ? 

"  2.  The  desirability  of  the  constitution  of 
II  r.B.E.  (Union  of  Belgian  Electricians)  to 
act  as  intermediaiy  between  the  British 
manufacturer  and  the  Continental  consumer. 
"  3.  The  selling  and  organising  ix)licy 
necessaiy  to  achieve  this  object,  on  a  co- 
operative basis." 

The  chair  was  taken  by  Mr.  A.  H. 
Ij.4\vrenx'e,  Vice-President  of  the  British 
Chamber  of  Commerce  in  Belgium,  who,  in 
opening  the  proceedings,  referred  to  the 
opportunity  that  existed  for  England  to 
rapture  the  very  large  business  that  had 
lieen  done  between  Belgium  and  Germany. 
The  trade  was  there  for  the  Englishman 
if  he  was  prepared  to  make  some  little 
effort  and  sacrifice,  but  such  effort  and 
sacrifice  would  be  well  repaid.  On  behalf 
of  the  London  Chamber,  the  si^eaker  said 
that  they  would  be  pleased,  through  their 
I'.lectrical  Section,  to  give  every  as.sistance 
to  any  gentleman  ■nho  might  require  it  in 
the.se  matters.  The  Chairman  trusted 
that  the  British  Chamber  in  Belgium 
would  be  of  some  use  to  them  and 
that  when  they  were  once  again  estab- 
li.she<l  in  Brussels,  the  Belgian  Committee  of  Trade  would  be 
in  existence,  and  that  hand  in  hand  with  that  committee  they 
\Miuld  be  able  to  drive  out  the  commercial  German  frorn 
Belgium. 

The  procee<lings  which  followed  were  chiefly  conducted  in 
French.  The  lecturer.  M.  E.  Steylaers.  an  electric<nl  engineer 
who  had  been  prominently  connecte<l  with  a  number  of  Bel- 
gian concerns  prior  to  the  war.  read  his  lecture,  and  for  part 
of  the  time  it  was  read  in  sections  in  English  also  by  Mr. 
Barwick.      About  half-way  through,   however,   owing  to   the 
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meeting  consisting  almost  entirely  of  Belgians — about  thirty 
were  present — the  English  translation  was  dispensed  with". 
We  refer  on  another  page  to.  what  we  believe  to  be  one  of 
the  reasons  for  the  un-English  character  of  the  audience. 

M.  Steymebs  first  expressed  thanks  to  the  London  Chamber 
of  Commerce  and  the  Belgian  Committee  of  Trade  with  the 
Allies,  for  theii"  efforts  in  convening  the  meeting.  He  was 
approached  by  the  Belgian  Committee  to  develop  through  the 
medium  of  a  meeting  such  as  that  a  definite  and  positive 
policy  that  could  be  operated  immediately  Belgium  and 
Northern  France  were  free.  The  speaker  considered  that  an 
open  discussion  was  preferable  for  the  mutual  exchange  of 
idea.?,  to  an  individual  expo.sition,  hence  the  calling  together 
of  the  manufacturers  of  British  electrical  supplies  and  Belgian 
buyers  to  study  the  mast  appropriate  means  of  realising  the 
object  expressed  in  the  invitation.  Addressing  himself  to  Bel- 
gians present,  he  regrette<l  that  at  the  exhibition  along  the 
lines  of  the  Leipzig  Fair,  recently  held  at  Islington,  for  toys 
and  cheap  ware,  space  could  not  be  allocated  for  the  exhibiting 
of  the  productions  of  British  manufacturers  who  would  take 
part  in  the  rebuilding  of  Belgium,  and  whilst  appreciating  the 
spint  that  prompted  the  exhibtion,  suggested  that,  as  Bel- 
gians, they  would  have  been  interested  in  seeing  tho.se  pro- 
ducts which  would  enter  into  the  indu.strial  rebuilding  of 
their  country.  It  was  admitted  that  the  exhibition  was  for 
the  development  of  British  trade  at  home  and  in  the  Colonies, 
but  the  British  manufacturer  could  not  successfully  confine 
his  efforts  to  the  British  Empire  alone.  If  he  was  to  beat 
Cerman  competition,  he  must  find  a  world  market.  The  pro- 
duction of  cheap  articles  necessitated  an  enormous  demand, 
which  could  not  he.  responded  to  by  the  British  Empire  alone. 
There  was,  however,  a  scheme  under  consideration  to  organise 
aa  exhibition  of  the  products  in  which  they  were  intereste<l, 
and  steps  were  being  taken  by  various  committees  to  obtain 
a  venue  for  this  purpose.  When  these  arrangements  were 
completed  an  announcement  would  be  made  in  due  course. 
These  introductory  remarks  were  rendered  necessary  to  lead 
lip  to  the  policy  to  be  considered,  stripped  of  generalities,  with- 
out exaggerating  the  pos.sibilities  or  ignoring  the  difficulties. 
The  principal  phase  was  the  industrial  rebuilding  of  Belgium, 
embracing,  as  it  did,  the  industry  of  electrical  engineering  and 
manufacturing  of  electrical  supplies,  and  the  .selling  of  these 
products  to  Belgian  buyers  at  the  termination  of  the  war.  Tlie 
speaker  considered  it  a  duty  to  assist  in  the  re-organisation 
and  establishment  of  the  new  economical  conditions  as  a 
•comi>ensation  for  the  sacrifices  of  the  Allied  Armies.  He 
referred  to  the  already  enormous  damage,  and  anticipated  the 
total  destruction  of  the  remaining  workshops  and  industries 
when  the  aft'ected  territories  were  reoccupied.  M.  LeRoi 
Beaulieu,  the  leading  French  economist,  maintained  that  from 
the  German  point  of  view  the  war  was  not  so  much  a  senti- 
Uientrtl  as  an  economic  war,  and  subsequent  events  had 
.substantiated  his  contention.  Belgian  machine  tools  in  all 
factories  were  being  transferred  to  Germany,  raw  material 
bad  been  appropriated,  the  enemy  had  stolen  and  was  utilising 
commercial  secrets,  and  was  disclosing  in  the  interested  quar- 
ters the  names  of  Belgian  customers,  for  it  must  be  remem- 
bered that  prior  to  the  war  CJerman  manufacturers  were 
beginning  to  fear  the  effects  of  Belgian  commercial  develop- 
ment. For  present  purposes,  it  was  necessary  to  make  a 
careful  analysis  of  the  conditions  as  they  existed  before  the 
war. 

The  greater  part  of  the  electrical  supplies  was  either  directly 
or  indirectly  controlled  by  Germans.  In  Belgium  there  was 
tirst,  the  Belgian  Union  Co.,  Ltd.  (A.E.CJ.).  in  reality  a  liranch 
of  the  renowned  .\llgemeine  Elektricitiits  GeselLschaft. 
"Chaussee  de  Charleroi  in  Brussels,  siniilar  to  the  Parisian 
•concern,  the  Society  Francai.se  d'Electricite  (A. E.G.),  72,  Rue 
d'Amsterdam.  As  a  matter  of  fact,  these  companies  were 
Belgian  and  French  in  name  only.  The  Belgian  conipany 
had  (if  the  .speaker  remembered  rightly)  a  capital  of  one 
million  francs,  and  the  French  company  a  capital  of  two 
million  francs.  The  object  of  the  company  expressed  in  the 
articles  of  association  was  "  for  the  exploitation  of  workshops 
for  the  construction  of  electrical  supplies  generally,  and  parti- 
cularly the  production  of  the  Allgemeine  Elektricitiits  Gft'jell- 
•schaft,  Berlin  Co.,  Ltd..  with  a  capital  of  seventy  million 
■francs.  Tlie  name  of  the  directors  of  the  so-called  Frcncli 
compauv  would  indicate  their  nationality  :  Messrs.  M. 
Mannoth,  Ro.ss.  and  Koch,  together  with  Messrs.  'I'hurnauw 
and  Burrell,  the  last  two  gentlemen  being  also  on  the  board 
•of  the  French  company  for  exploiting  the  niomson-dlouston 
patents.  Due,  to  these;  directors  being  ass<jciat<xl  with  both 
■companies,  it  need  only  be  said  that  the  two  interests  were 
not  allowed  to  clash.  Tliere  was  also  in  B<>lgium  the  Sieniens- 
■Schuckert  Co.  and  the  Siemens  &  Ilalskc  Co.  (Hue Thc'resienne 
in  Bru.ssels.  and  Hue  do  Dunkerque  .52  in  Paris).  The  articles 
of  as.s<Kviation  of  the-sc  companies  stated  "that  their  oliject 
was  for  the  sale  in  Belgium  and  I'rance  <if  the  )u<idu(-tions  of 
the  two  German  co?iipanies,  Siemens  it  Ualske  and  Siemens- 
Schuckertwerke  Aktien  Cie.scllschaft  mit  IVschrankter  Ilaf- 
tung.  Further,  the  French  Siemens'  company  acquired  a 
large  monetary  interest  in  the  French  concerns  of  La  Com- 
liagnic  d'Electnciti^  de  Criel.  Ltd..  with  a  capital  of  .•i.Sm.mi 
francs,  with  head  offices  at  10.  Rue  Louis  le  Grand,  in  Paris. 
This  company  was  the  former  French  concern  Dayde  it  Pille, 
Paris,  'file  .speaker  then  mentioned  the  names  and  (lirectors 
of  other  apparently  French  electrical  concerns  which  were 
actually  branches  controlled  by  the  German  Siemens  com- 
pany :  — 


1.  La  Societe  Industrielle  d'Energie  Electrique,  30,  Rue  Cau- 
Diartin,  Paris.     Directors  :   Messrs.  Cahen,  Petri,  Simler. 

2.  La  Societe  d'Electricite  de  Varsovie.     Directors:  Messrs. 
Salomon  and  Cahen. 

3.  La    Societe    Continentale    de    Traction    et    d'Eclairage. 
Directors:  Messrs.  Cahen,  Petri,  Rosenbaum. 

4.  La  Societe  de-s  .■Applications  de  I'Electricite  a  la  Traction. 
Directors  :  Messrs.  Von  Chauvin,  et  Von  Siemens  NataUs. 

The  aggregate  capital  of  these  four  companies  was  32  mil- 
lion francs  in  shares,  and  ten  million  francs  in  debentures. 

In  Belgium  there  was  also  the  Electric  Dynamo  Co.,Lahineyer, 
recently  acquired  by  the  .\.E.G.  .■Against  these  big  German 
corporations  (which,  the  speaker  incidentally  remarked,  he 
regretted  were  partly  financed  by  French  and  Belgian  capital) 
there  existed  the  Belgan  concerns — the  .-Vteliers  de  Construction 
de  Charleroi,  nnder  the  financial  control  of  the  Belgian  group 
Empain;  the  Pieper  Co.,  in  Li^ge.  for  the  construction  of 
electric  motors;  and  the  Ateliers des Cables  de  Seneffe,  for  wire 
and  cables.  In  France  there  was  the  Electricite,  the  Nancy  Co., 
and  Electromecanique  Co.,  producing  high  standard  dynamos, 
The  British  trade  was  represented  by  the  Westinghouse  Co., 
the  British  Tlionison-Houston  Co.,  and  the  Tudor  .Accumulator 
Co..  and,  prior  to  the  war,  the  General  Electric  Co.,  for 
supplies.  For  these  concerns,  however,  the  comi)etitive  fight 
was  unequal  against  the  financially  strong  Gennan  trusts. 
The  latter,  due  to  their  resources,  were  able  invariably  to 
secure  the  business,  being  in  a  position  to  cut  their  profits  to 
a  minimum.  They  were  able  to  engage  in  aggressive  selling 
policies,  and,  in  certain  instances,  their  productions  were  of 
a  superior  quality,  particularly  the  German  Siemens  productions. 
This  companv  was  favoured  with  many  French  and  Belgiari 
Government  contia<ts.  In  France,  La  Compagnie  d'Electricite 
de  Creil  (controlled  by  the  German  Siemens  Co..  as  stated! 
were  fortunate  enough  to  number  among  their  clientele  the 
French  Admiralty.  In  1899  the  same  concern  obtained  the 
orders  for  searchlights  for  the  fortifications  of  Bizerte,  the 
electrical  equipment  for  the  departmental  radways  m  the 
Province  of  Haute  Vienne.  and  thcielectrical  railways  of  the  Bois 
de  Boulogne.  In  Belgium  it  was  the  same ;  Government  con- 
tracts were  secured  bv  these  firms,  and.  m  view  of  the 
circumstances,  it  was  interesting  to  remember  the  harbour  of 
Zeebrugge,  the  ekx:trical  equipment  of  which  was  well  known 
to  the  enemy,  a  tactical  knowledge  which  they  had  employed 
to  advantage  against  the  Allies,  as  they  were  well  aware,  Ibe 
same  remarks  applied  to  the  electrical  equipment  of  the  lorts 
around  Antwerp.  . 

In  the  wholesale  business  the  same  policy  was  apparent.  A 
concern  in  Bras.sels,  with  a  wide  Continental  reputation, 
Messrs  Poock  &  Hermann,  i>os«\s,sed  iwrhaps  the  most  com- 
plete stock  of  elec-trical  eupi.lies  on  the  Continent  comprising 
some  6  000  specialities.  Belgian  electricians  would  remember 
the  principals  of  this  comjiany  visiting  Belgium  .some  ten  years 
aao  in  the  capacitv  of  onlinary  salesmen  submitting  samples. 
\  few  years  later,  backed  by  the  financial  support  of  a  number 
of  manufacturers  of  German  electrical  supplies  on  a  coopera- 
tive basis,  they  acquired  a  unique  standing  m  the  l^elg'.in 
market,  securing  a  substantial  portion  of  the  trade  Cata- 
lo.niesof  an  expensive  and  elalx.rate  nature  we'-'^frw-'y  distri- 
buted bv  this  house,  and.  when  one  considered  the  inodest 
nature  of  their  operations  in  the  initial  stages,  it  was  obvious 
hat  the  success  attending  their  activities  was  only  po  ^b  e, 
with  the  support  of  the  manufacturers  they  repres^-nted 
There  were,  of  course.  Belgian  wholesale  houses  but  he> 
were  unable  to  compete  with  the  German  ^vho lesaler  Ihe^e 
concerns  endeavoured  to  sell  outside  the  Ti  ist.  but  high 
Individual  selling  cost,  and  the  MU.'^tion  oi  md.vulual  c^^^^^^^ 
mitigated  against  them  to  such  an  extent  that  then  success 

"'LniSely  before  the  war,  the  A.E.G.  Co,.w;ere  respon- 


=sh^^)    p=b,r  nice?  t.ns^;'-f  ;^^.,iS:r^,^^ 


f^-rol  to  trv  becaus.-  they  reali«<d  that  the  oojeci  oi  vu,^ 
^Znl^^^^t  insep^alde  fronr  t^»^ -:^,;'--j::;  l^;); 
\  ,  tn  /..niQli  fiverv  succestion  ot  coiniK'tition  i>>  w  iumb 
Z^^at  ".ndt,n:;;me;"5i^:.w  cost  and  when  the  purp<^ 
was  achiev«l,  to  inflate  prices  and  '''•■^<;''>/;'';^'''f  »;;;'"''" 
mofitaof  the  past,  and  cr.'ate  large  pmtits  for  the  future 
'^,0  ^Jtion  was  identical  in  tl.e  telephone  and  electrical 
lams  ^irt  of  the  indust.^-.  In  Belgium  t  l.o  Telephone  Co. 
La  sfviW-  de  Telephonic  Privee  nx-ently  had  to  contend  w.th 
aggressive  competition  from  the  IVrliner  Co.  L  Otomat,  who. 
bv  skilful  and  persLstent  publicity,  invaded  the  public  services. 


786 


THE    ELECTRICAL    REVIEW.       ^voi.  76.  No.  1,958,  June  i,  1915. 


Banks  and  Government'  Offices.  Paris  bad  also  to  contend  with 
this,  couipctitiou  where  the  German  company  competed  against 
the  Fioiich  company  under  a  French  name,  flooding  the  market 
■nith  Gorman  raw  material  and  telephone  apparatus,  employing 
German  labour,  and  gaining  entry  into  the  administrations  of 
the  French  Government,  the  military  circle  of  the  Avenue  de 
rOi>era.  in  Paris,  the  tmvn  councils  of  the  9th  and  10th 
arrondissemeut  in  Paris,  the  town  councils  of  Clichy,  Dunkirk, 
and  Maubeuge,  and  obtained  the  concession  of  the  telephone 
installation  of  the  International  Exhibition  in  Lyons.  It  was 
not  .i^uiprising  that  this  free  licence  of  entry  had  been  utihsed 
to  advantage  by  German  espionage  agents. 

Relative  to  the  electrical  lamps  sold  in  Belgium  and  France, 
it  was  only  necessary  to  name  the  concerns  and  trade-marks 
to  determine  their  origin,  .'^s  a  matter  of  fact,  all  the  German 
houses  selling  these  lamps  bad  their  own  offices  in  Brussels. 
They  were  the  Osram  Lamps  (Auer  Gasgliihlicht  .A.G.),  A. E.G. 
Lamp  (.\.E.G.  Aktien  Gesellschaft),  Pojje  Lamp  (German  Pope 
.A.G.),  \Yotan  I^amp  (German  Siemens).  Against  this  com- 
bination the  only  competing  lamps  were  the  Philips  and  Tantal 
Lamp,  of  Dutch  manufacture,  and  the  Z  Lamx?,  of  Belgian 
manufacture. 

Ajipealing  to  his  own  countrymen,  the  speaker  queried  them 
as  to  whether  they  were  prepared  to  continue  to  be  dominated 
by  the  German  luanufactwers,  and  suggested  that  the  spirit 
animating  all  Belgians  was  the  desire  to  recover  their 
economical  independence,  in  .the  same  way  as  they  were  re- 
conquering their  territorial  independence.  The  problem,  how- 
ever, was  not  a  simple  one,  and  presented  many  difficulties. 
It  would  necessitate  the  co-operation  of  all  the  interests  en- 
gaged— the  co-operation  of  the  British  manufactiu'ers,  the  co- 
operation of  the  Belgian  consumers.  In  a  legitimate  manner 
it  was  possible  to  commence  where  the  German  manufacturer 
left  off,  to  ascertain  by  analysis  the  causes  of  his  success  and 
development,  and  to  extract  the  best  from  his  oi>erations  and 
apply  them  t-o  the  scheme  of  reconstruction.  But  he  must  be 
liept  put,  and  the  Belgian  Parliament  must,  and  would,  create 
a  tariff  wall  to  assist  to  this  end. 

Examining  the  causes  of  the  development  of  the  German 
industry  generally,  and  not  only  confined  to  Belgium  and 
France,  they  arrived  at  the  following  conclusions  as  to 
essentials : — 

1.  Large  stocks  on  spot,  and  keen  competitive  prices  re- 
sultant of  an  actual  knowledge  of  productive  costs. 

2.  An  elastic  credit  policy,  together  with  an  efficiently  trained 
celling  organisation,  and  the  operation  of  intensive  and  exten- 
isive  .selling  policies. 

3.  The  extensive  publicity  to  focus  attention  upon  German 
productions. 

Relative  to  the  question  of  stocks,  the  Belgian  and  French 
retailer  or  contractor  had  given,  and  would  continue  to  give,  the 
pieference  to  the  supplier  who  was  in  a  position  to  execute  his 
(the  retailer's)  requirements  from  stock,  in  large  or  small 
quantities,  thereby  avoiding  the  investment  of  his  capital  in 
stock.  British  concerns  established  in  Brussels  before  the  war 
cculd  substantiate  this  statement.  Purchasers  would  not  hold 
stocks,  and  the  difficulty  of  importing  material  from  countries 
where  the  language,  currency,  and  measures  were  different 
would  be  appreciated.  The  Continental  electricians  worked  prac- 
tically alwayswith  the  capital  of  the  wholesaler.  The  ultimate 
purchaser  desired  to  see  samples  before  purchase,  and  refused 
to  buy  on  catalogue.  The  prevailing  confliet  had  demonstrated 
that  psychologically  the  German  w-as  prone  to  err,  but  he  appre- 
ciated this  Continental  commercial  weakness,  and  adapted  bis 
methods  accordingly,  with  advantage  to  him.self. 

The  British  mantifacturer,  on  the  other  hand,  appeared  to  be 
cbsessed  with  the  selhng  power  of  his  catalogue,  and  con- 
sidered that  thi-ougb  this  medium  he  could  create  sales  and 
induce  customers  to  caiTv  stocks.  Frankly,  he  was  wrong, 
and  the  possibiMty  of  his  securing  business  along  these  lines 
was  not  only  remote  but  almost  impossible.  The  Continental 
purchaser  sent  an  employe  to  the  wholesaler  for  his  daily  or 
weekly  needs,  and  often  took  the  liberty  of  returning  any  sur- 
plus he  was  unable  to  utilise. 

The  policy  of  cut  prices  by  the  German  producer  might, 
from  the  point  of  view  of  the  British  manufacturer,  super- 
ficially appear  to  enhance  the  difficulty  of  taking  advantage 
of  this  new-  market,  but  a  closer  investigation  would  satisfy 
him,  that  by  a  system  of  spef^lisation  it  was  not  only  possible 
to  produce  the  goods  in  w-bich  the  Germans  specialised,  but 
to  produce  them  at  a  profit. 

Now  was  the  opportune  moment  for  the  British  manufac- 
turer to  take  advantage  of  the  forced  residence  in  this  countiy 
of  the  Belgian  electrical  specialists,  to  collaborate  with  them 
as  to  the  potential  requirements,  and  to  carefully  analyse  the 
question  of  price  and  productive  cost,  and  by  this  process  to 
airive  at  such  an  understanding  as  to  establish  a  sound  and 
satisfactory  foundation. 

Concerning  the  question  of  credit.  Not  only  had  the  Ger- 
man manufacturers  co-operated  in  order  to  maintain  stocks,  but 
they  had  skilfully  organised  the  credit  side.  Practically  the 
whole  German  commercial  policy  was  based  on  extensive 
credit,  made  pos.sible  by  the  German  banking  system,  which  had 
n.ade  passible  German  industrial  development  of  the  markets 
of  the  world.  In  fact,  immediately  before  the  war.  it  was  not 
unusual  for  credit  to  be  extended  by  bankers  to  the  German 
ujanufacturer  over  a  period  of  one  or  two  years,  particularly 
in  fancy  articles.  The  complicated  process  of  this  credit  system 
might  be  interesting  to  consider.  The  basis  was  the  repeated 
renewal  of  bills  on  the  customers  in  the  markets  of  London 


and  Paris  by  the  Gennan  banker,  the  manufacturers  discount- 
ing the  biUs  on  the  customer  in  the  same  way  with  their 
bankers,  with  the  cash  from  the  operation  in  the  London  rr 
Paris  market. 

A  common  process  was  as  follows  : — When  a  manufacturer's 
business  reached  a  volume  where  his  own  financial  resources 
would  not  allow  the  execution  of  same,  he  went  to  his  bankers, 
who  satisfied  themselves  as  to  the  financial  status  both  of 
manufacturer  and  his  customers,  and  entered  into  an  arrange- 
ment with  the  manufacturer  as  follows  :— They,,  the  bankers, 
agreed  to  advance  15  per  cent,  to  commence  operations,  25  per 
cent,  on  the  completion  of  the  manufacture  of  the  goods,  and 
25  per  cent,  against  bill  of  lading,  the  outstanding  35  per 
cent.,  which  represented  gross  profit,  remaining  in  the  bank 
as  a  nucleus  fund  for  the  next  operation  on  similar  lines.  . 
Backed  by  such  a  financial  system  it  was  not  surprising  that 
the  German  manufacturer  by  the  might  of  his  credit  monopo- 
lised the  Belgian  market. 

In  regard  to  Selling  Methods  and  Publicity,  the  selling 
representative  was  carefuUy  selected  and  trained,  was  paid  a 
substantial  remuneration  which  gave  him  a  good  social  position 
and  made  an  impression  on  the  customer.  If  it  was  not  possible 
for  financial  reasons  to  engage  such  a  salesman,  the  manufac- 
tmer  would  co-operate  with  other  manufacturers  producing 
non-competitive  products  appealing  to  the  same  customers,  and 
the  expenses  would  be  shared.  '  The  German  manufacturer 
was  not  a  successful  pioneer,  but  essentially  a  copyist.  If  he 
desired  to  exploit  a  new  market  he  instructed  his  most  pro- 
gres.sive  salesman  to  go  to  this  new  market  and  procure  samples 
of  the  goods  commanding  the  best  sale,  with  prices  and  dis- 
counts allowed  by  the  manufacturer.  Tie  then  analysed  the 
proposition  to  the  minutest  detail,  eliminated  any  feature 
that  he  considered  superfluous^  and  based  his  productive  costs 
on  an  enormous  output.  A  few  weeks  later  the  salesman  was  back 
again  offering  a  copy  of  the  article  in  question,  at  lower  prices 
and  on  better  credit  terms,  .so  that  he  was  able  to  secure  lar'ge 
orders  and  contracts  immediately.  It  was  this  process  of 
elimination  that  had  been  responsible  for  the  stigma  asso- 
ciated with  German  manufactures  on  the  Continent,  viz.,  . 
"  German  rubbish." 

The  indirect  system  was  more  insidious,  and  was  a  system 
of  commercial  espionage.  A  German  clerk  subsidised  by  a 
Gennan  manufacturer  entered  a  Belgian  office  or  factory, 
under  the  pretence  of  learning  the  language  at  a  very  low 
salary,  and  dispatched  to  his  employers  the  names  of  poten- 
tial customers,  and  kept  them  furnished  with  data  and  in- 
formation that  could  be  used  to  advantage.  .Addressing  his 
Belgian  friends,  the  speaker  emphasised  the  dire  necessity 
to  free  themselves  from  the  corrupting  and  pernicious  influ- 
ence of  the  German  domination.  Direct  and  indirect  trade 
with  Germany  must  be  met  and  defeated  by  aggressive  policies, 
and  he  called  for  the  abolition  of  German  companies  trading 
under  Belgian  names. 

It  was  clear  that  immediately  the  invaded  territories  were 
free  and  capable  of  i-econstruction,  the  German  supply  of 
cables,  tubes,  dynamos,  wire,  materials  for  high  and  low 
tension,  supplies  for  installation,  fittings,  etc.,  would  not 
be  available,  even  assuming  the  Belgian  electrician  was 
prepared  to  purchase  from  this  source.  Practically  everything 
would  have  to  be  replaced.  In  Belgian  factories  cables  were 
being  appropriated  by  the  Germans  for  the  utilisation  of  the 
copper  for  producing  shells.  The  electrical  conduit  systems, 
central  stations  and  sub-stations  were  totally  or  partly  des- 
troyed, and  as  had  ah-eady  been  suggested,  when  the  invaded 
towns  were  reoccupied  the  destruction  would  be  complete 
TTje  problem  therefore  resolved  itself  into  the  question,  "  Where 
are  these  supplies  to  come  from?  " 

The  United  Kingdom,  and  to  a  certain  extent  Fi-ance,  pro- 
duced high  standard  electrical  supplies,  and  nothing  seemed 
easier  than  to  transfer  the  business  to  these  countries,  but 
the  difficulties  were  more  real  than  apparent.  In  the  first 
place  the  supplies  used  hitherto  were  of  a  different  character 
and  nature  to  those  supplied  by  the  United  Kingdom  and 
France.  In  fact  it  would  be  necessary,  were  English  supplies 
sent  as  used  in  England,  to  educate  the  workmen  along 
totally  different  lines  to  what  they  were  accustomed  to,  and 
therefore  it  was  obvious  that  it  would  be  necessary  to  reduce 
this  difficulty  to  a  minimum.  The  customer  was  conversant 
w'ith  his  needs  and  expected  to  have  them  satisfied,  and  would 
not  .tolerate  having  to  alter  bis  methods  and  change  condi- 
tions to  what  the  manufactarer  considered  his  needs  should 
be 

The  object,  therefore,  of  the  Belgian  electricians  should  be 
to  induce  the  British  manufacturer  to ,  produce  such  goods 
as  would  meet  his  actual  requirements,  habits  and  working 
methods. 

They  must  not  be  deceived  into  the  belief  that  the  resource- 
ful German  manufacturer  would  lose  the  market  without 
making  an  effort  to  retain  it.  If  it  was  possible  to  get  supplies 
through  to  a  country  with  which  be  was  at  war,  the  ways 
and  means  would  be  found  with  less  difficulty  after  the  war 
to  retain  this  business.  The  speaker  was  of  the  opinion  that 
his  countrymen  would  have  to  fight  bard  to  be  masters  in 
their  own  house. 

It  was  necessaiy  that  the  Belgian  trade  should  suffer  as 
little  as  possible  as  a  result  of  the  change  involved.  This 
particularly  refeiTed  to  the  small  retaUcr  who  would  require 
all  the  assistance  he  could  get  in  order  to  restore  the  normal 
current  of  industrial  activity,  interrupted  by  this  crisis  for 
which  there  was  no  precedent  in  the  economic  history  of  anjr 
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ii;iti(in  in  the  worlil.  The  British  manufacturer,  however, 
cuiiUi  not  be  expected  to  change  entirely  his  commercial 
methods  for  the  express  benefit  of  Belgium.  The  primary  con- 
sideration of  the  British  manufacturer  before  exploiting  a 
new  held  was  that  of  the  safety  of  his  credit.  He  desired 
to  make  good  his  operations,  and  if  he  was  satisfied  that 
the  risks  were  too  great  he  preferred  to  leave  the  matter 
alone.  Tlie  question  expressed  frankly  was,  "  Tlie  Belgian 
electrician  desires  credit,  and  the  British  manufacturer  wants 
the  business  and  tlie  iiioiifi/."  H(jw  can  the.se  intere.sts  be 
reconciled? 

The  spe.iker  had  occasion  to  discuss  this  matter  with  Bri- 
tish manufactiirer.s  in  his  initial  efforts  to  interest  them  in 
the  Continental  markets.  His  impression  was  that  whilst 
they  were  prepared  to  stock  their  goods  on  the  Continent, 
they  would  only  do  so  after  a  demand  had  been  created 
for  them.  He  suggested  that  this  would  he  willing  the 
ends  without  the  means,  but  appreciated  their  reluctance 
due  to  the  fact  that  the  exploitation  of  a  new  market 
necessitated  additional  capital.  The  system  of  banking  pre- 
vailing in  the  United  Kingdom  did  not  encourage  the  manufac- 
turer along  these  lines,  and  he  was  therefore  abandoned  to 
hi,s  own  financial  resources,  and  must  develop  his  business 
slowly.  It  was  necessai^y  to  adopt  financial  measures  for  the 
constitution  of  a  corporation  to  act  as  a  clearing  house  to 
transmit  orders  to  the  Allies,  the  development  of  Belgian 
national  manufactures  taking  place  during  the  interim. 

The  proposal  was,  therefore,  that  an  organisation  he  created 
til  act  as  a  connecting  link  with  the  manufacturer  and  the 
purchaser.  This  organisation  would  appeal  to  the  wholesale 
trade,  and  replace  the  (lennan  organi.sation  operating  before 
the  war.  The  speaker's  suggestion  was  the  creation  of  a 
(wporation  under  the  name  (jf  "The  Union  of  Belgian  Elec- 
tricians'' (U.B.E.),  displacing  the  other  Union,  which  uas 
Belgian  in  name  only. 

The  U.B.E.  niu.st  be  a  strong  representative  association  of 
Belgian  electricians  with  an  initial  capital  of  not  less  than 
one  million  francs  (d£40,000).  Its  object  would  be  to  represent 
on  the  Continent  British  and  Fi'ench  manufacturers  of  elec- 
trical supplies,  and,  when  conditions  permitted,  to  encoui-age 
the  Belgian  electrical  supplies  manufacturer. 

Such  a  corporation  patronised,  solidly  backed,  and  scientifi- 
cally organised  in  regard  to  the  selling  policy,  would  obtain 
better  credit  terms  from  the  manufacturers" than  those  ex- 
tended to  any  individual  outside  its  scope. 

The  manufacturer  would  be  in  a  position  to  make  good  his 
credit  immediately.  He  might  give  credit  as  occasion  de- 
manded—30,  60,  or  90  days,  or  as  the  case  might  be— and  he 
would  be  in  a  po.sition  to  discount  his  bill  on  this  corporation 
with  his  bankers.  It  would  encourage  him  to  place  stocks  at 
the  disposal  of  the  Corporation  and  to  draw  on  the  corpora- 
tion for  such  stock  at  90  days,  six  months,  or  nine  montlis. 

Further,  the  corporation  l)eing  on  the  spot,  would  have  a 
better  knowledge  of  the  financial  status  of  each  customer  and, 
moreover,  would  of  neces.sity  be  more  conversant  with  the 
j.revailing  conditions. 

It  would  be  part  of  the  task  of  tht^  TT.B.E.  to  encourage 
Belgian  industi-y  by  placing  their  orders  with  the  concerns 
.specialising  in  a  certain  phase  of  eliK'trical  supplies  and  who 
were  liitherto  exporting  their  productions,  such  as  the  dynamos 
manufactured  by  Pieper  Co.,  Lii'ge,  already  referred  to. 
,  In  short,  the  U.B.E.  must  be  the  financial  crutch  whose 
object  was  to  a.ssist  the  Belgian  electrical  industry  to  rise 
above  its  industrial  upheaval,  with  the  assistance  of  hnvigu 
suppliers,  who  would  in  turn  benefit  by  their  share  in  the 
enormous  demand  for  their  goo<ls.  All  S))rt'ialitics  handled  by 
the  corporation  woidd  be  .sold  under  the  mamifacturers'  name 
and  trade  niaiks,  and  every  effort  wculd  be  made  to  |)lai-(^ 
the  business  with  those  manufa<'turers  interested  in  the  cor- 
poration, thus  creating  a.  goodwill  for  the  manufacturers' 
goods.  Was  this  jiroposal  wortliy  <>l'  consideration  by  the 
British  manufacturer'.'  'J'he  tim<>  fur  talking  was  past,  tin' 
time  for  jiracliital  effort  was  now!  'J'lie  opportunity  must  be 
accepted  Ni.)W,  otherwi.se  Belgium  would  be  relu<'taiitl> 
(:om|jelleil  to  re-open  relations,  bccaust'  of  urgency,  with 
the  nation  which  had  prostituted  all  that  she  held  most  dear. 
A  peroration  of  ilu'torii'  in  regard  to  the  national  side  of  this 
people  wouM  not  be  acceptable  to  husiitess  men  met  together 
for  a  business  iiirrjxwe,  but  woidd  it  not  be  repugnant  to  tlie 
linest  feelings  of  this  nation  to  Ix'  obliged  to  turn  to  lici- 
enemies  lor  the  material  to  rebuild  her  liattcred  cities,  lu>r 
(h'liiolished  and  rujue<l  towns  and  villagi'S.  made  such  by  the 
ravages  of  tiu'.si'  enemies','  The  prfjspe<-t  of  (lermany  making 
profit  at  the  expcn.se  of  the  brokeniiess  <ir  Helgium  w<nild  be 
;in   inconceivable  irony. 

Belgian  ele<'trical  exjterts  in  this  country  w.niting  for  their 
country  to  be  freed — might  be  here  a  few  weeks,  or  perhaps 
a  few  month.s.  This  jieiiod  .should  he  utilised  by  the.se  gentle- 
men and  I'.ritish  manufacturers  for  an  interchange  of  i<ieas, 
bccau.s<>  the  moment  the  invaded  t<'rrit.>ri.\s  wi're  frr'e  the 
icliigi'e  population  in  this  country  and  l''i;in<-i'  would  rusli 
back  to  their  homes  ami  would  commence  themselves  to  re- 
build their  country  out  of  the  ashes.  'I'lie  s|»\d%er.  in  <-losing, 
emphasised    that    which    had    punctuated    tlu>    whole    cf    his 

dlw-our.S«' — "  THR  TIME  TO  ACT   IS   NOW  !  " 

Mr.  TowNSRNn,  who  said  he  repre,s<Mitixl  the  selling  end. 
addressed  the  meeting  at  some  length.  He  was  disaiipointed 
to  .see  .so  few  Hriti.sh  manufacturers  present,  and  dwelt  gene- 
rally upon  such  matters  .as  the  study  of  )Modu<'tiv<\  costs,  the 
importance  of  the  selling  end   being   right,  the  necessity   for 


standardisation  of  speciahlies,  the  importance  of  co-operation 
and  intensive  advertising.  "Combination  must  be  met  by 
combination,  syndicate  by  syndicate,  publicity  by  publicity." 

Suggestions  having  been  made  that  the  absence  of  British 
electrical  manufacturers  from  the  meeting  was  due  to  apathy 
on  their  part,  Mr.  Albert  Bridge  (Electrical  Review)  asked 
those  present  to  su.spend  their  judgment  on  that  matter  until 
they  knew  whether  British  electrical  manufacturers  were 
aware  of  the  procee<lings,  whether  they  had  been  approached 
through  their  organisations,  and  whether  euch  notices  as  were 
issued  to  the  Press  were  is.siied  too  late  for  the  matter  to  be 
announce*!  in  any  way  before  the  meeting  actually  took  place. 
He  thought  Belgian  gentlemen  present  could  feel  assured 
that  British  electrical  men  were  not  indifferent  or  apathetic 
in  regard  to  the  future  position  of  electrical  affairs  in  Belgium. 
It  had  been  the  Electrical  Review's  privilege  to  welcome  to 
this  country  and  assist  many  electrical  engineers  who  had 
come  here  after  the  German  oniiish,  and  he  believed  that 
the  hearts  of  all  British  electrical  men  were  with  them ; 
let  them  not  too  hastily  hold  them  guilty  of  apathy.  M. 
Steylaer's  excellent  address  contained  much  valuable  material, 
but  it  told  again  the  same  story  as  had  been  heard  for  many 
>ears  past  of  the  methods  adopte<l  by  German  interests  in 
all  parts  of  the  world  for  undermining  others'  trade.  He  be- 
lieved that  British  electrical  manufacturers  were  with  those 
present  in  their  desire  and  determination  to  rid  Belgium  for 
the  future  of  the  German  electrical  domination. 

.'Vs  the  result  of  suggestions  from  the  meeting,  it  was  pro- 
po.sed  that  another  meeting  be  held  on  a  date  to  be  fully 
and  well  announced  so  that  Briti.sh  electrical  firms  should  be 
afforded  a  better  opportunity  of  discmssing  the  subject,  M. 
Steylaer's  paper  forming  the  basis  for  such  discussion. 
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In  the  coarse  of  hie  address  to  the  Sales  Managers'  Association  on 
"German  Bnsinees  Methods  as  seen  by  a  Canadian  Resident  in 
Berlin,"  Mr.  J.  H.  Vickery  said  he  was  not  qualified  to  refer  to 
those  bnsinesB  methods  in  detail,  bnt  he  spoke  as  a  lawyer  who 
came  into  contact  with  agreat  many  kinds  of  business  in  Germany. 
He  was  first  !<  truck  by  the ''great  wedding,"  "  the  nuptnal  union 
between  theory  and  practice,  the  fructification  of  science  by  its 
application  to  commerce,  to  industry,"  and  to  the  welfare  of  the 
community  generally.  Mankind  did  not  exist  for  science,  but 
science  existed  for  mankind.  Tae  Germans  had  been  more  prac- 
tical than  we  in  the  application  of  science  to  increase  the  store  of 
human  happiness  (Who  said  Lvsitania  .'  Who  said  Zeppelin  .'). 
Some  21  great  German  Universitiea  had  taken  a  leading  part  in 
the  study  of  applied  science — that  was  a  difference  between  the 
German  and  British  University.  Oxford  and  Cambridge  were  magni- 
ficent institutions,  but  they  were  not  perfect.  An  American  professor 
in  Berlin  had  said  that  the  German  University  wasnot  an  institotion 
of  education,  but  one  of  instruction,  to  instruct  the  mind,  to  give 
it  a  store  of  knowledge,  to  fit  it  out  with  all  the  details  which  it 
renoiced  to  enter  into  the  practical  work  of  commerce  and  industry. 
Those  who  left  the  British  I  niversities  might  not  have  the  mind 
stuffed  80  very  full  of  the  facts  of  human  knowledge,  but  they 
poBseseed  a  greater  ripeness  of  character,  and  a  greater  knowledge 
of  the  mutual  psychology  of  the  people.  The  American  professor 
thought  that  the  American  ffniversity  combined  the  better  features 
(if  both  systems  ;  certainly  on  its  practical  side  the  Cornell 
University  was  admirably  fitted  to  prepare  a  young  man  to  enter 
his  life's  work.  I  Diversity  education  had  come  to  be  regarded  in 
(lermany  as  a  siiir  i/iii'i  nun  for  almost  every  man  who  made  any 
pretension  to  "culture,"  There  were  21  such  institutions  of 
learning,  with  a  total  student  membership  of  nearly  70,000,  and 
there  were  11  technical  high  schools  with  something  like  IToOo 
htudents.  There  were  400  other  institutions  of  vtkrions  kinds  for 
the  study  of  almost  everything  that  entered  into  human 
life,  and  there  were  the  so-called  continuation  schools  for 
enabling  the  student,  when  he  went  into  the  work- 
shop, to  keep  np  the  habit  of  being  a  student,  in  hia 
spare  hours.  Scientific  training  was  the  one  great  thing  upon 
which  they  had  expended  their  best  efforts  in  the  eyes  of  an 
American  observer  there  was  nothing  comparable  to  it  in  the 
whole  world. 

The  speaker  next  referred  to  the  subject  of  selling,  marketing, 
and  distributing  goods,  and  said  that  the  power  of  the  people  to 
lievelop  their  natural  products  and  to  create  artificial  prodncts 
had  been  supported  by  a  wonderful  linking  up  of  the  scientific 
institutions  and  of  the  administrative,  political,  and  even 
diplomatic  institntions  of  the  Fatherland.  That  was  one  reason 
why  their  success  had  been  to  prominent.  There  had  been  no 
working  at  cross  purposes  ;  there  had  been  team  work  In  regard 
to  linguistic  aids  to  marketing  and  selling,  the  ability  to  command 
one  or  more  foreign  languages  constituted  an  aid  of  undcubtcd 
value.  The  commercial  value  of  foreign  languages  had  long  been 
recognised  by  Germany  :  facility  of  acquiring  and  speaking  them 
had  constituted  a  most  valuable  factor  in  the  development  of 
German  commerce  and  industry.  We  must  spend  less  time  studying 
ancient  languages  and  devote  more  to  a  better  understanding  of 
the  languages  spoken  by  the  .VUies.  The  iDlluence  of  law  upon 
commerce  and  industry  was  next  referred  to  by  Mr.  Vickery,  He 
gave  a  few  illustrative  examples  to  show  the  process  of  linking  up 
law  with  actual  business.     Accident  insurance  was  mentioned,  also 
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transpart.  ThequealiDn  of  iat«rnal  tranaoort  ^vas  one  that  had 
received  oloae  and  thorouprh  consideration  in  Germany  from  many 
pjints  of  view.  Tne  Government  owned  and  controlled  the  rail- 
way system,  and  there  was  a  trnly  wonderful  system  of  inland 
waterways  linking^  up  the 'i  ?rman  rivers  and  harbonrs.  The  far- 
reachinfr  State  control  of  the  railways  had  been  exercised  in  the 
interests  of  business  and  of  the  industrial  public,  and  therefore  by 
necessary  implications  in  the  interests  of  the  State  itself.  It  had 
been  found  possible  to  combine  rigid  economy  of  administration 
with  hipfh  efficiency  of  service.  The  canal  system  afforded  a 
remsrkably  cheap  transport  for  slow  freights,  and  at  all  times  of 
the  year  except  mid-winter  long  lines  of  man,  horse  and  machine- 
propelled  barges  might  be  seen  gliding  slowly  along  the  canals  of 
the  Fatherland,  laden  with  goods ;  the  main  thing  was  that  the 
freight  was  remarkably  cheap.  On  the  influence  of  political 
policy  on  business,  the  speaker  eaid  that  the  chief  business 
of  the  statesman  and  the  chief  business  of  the  diplomat 
was  to  order  commerce  and  industry  in  their  widest 
sense  as  the  foundation  of  human  existence  from  day  to 
day.  According  to  the  Garman  view,  commerce,  industry  and  all 
other  psaceful  pursuits  became  part  and  parcel  of  a  huge  militant 
system  founded  on  power,  brutal,  egotistic  and  devoid  of  that 
altruism  of  a  people  who  recignieed  and  welcomed  the  rights  and 
claims  of  other  na'ims.  According  to  this  view  there  was  no 
room  in  this  game  of  life  which  men  and  nations  play,  for  any- 
thing like  friendly  competition  or  for  generous  rivalry,  .such,  for 
instance,  as  had  been  found  compatible  with  the  honlred  years  of 
psacs  as  touohing  the  relations  of  the  United  States  and  Great 
Britain.  According  to  the  German  idea,  all  was  war  I  war  !  war  ' 
Peace  was  merely  another  state  of  war — it  was  warfare  in  abeyance 
until  the  rivalries  happily  ripened  into  the  hostilities  of  the 
battlefield,  and  war  beoame  the  noble  consummation  of  th?  con- 
flict for  whi  ;h  the  so-oalled  peaceful  pursuits  had  laid  the  founda- 
tion. This  was  the  process  which  had  been  going  on  in  the  mind 
of  militant  Germany  for  a  number  of  years.  This  fact  explained 
the  remarkable  growth  of  the  Social  Dsmocratic  party  in  Germany, 
whijh.  although  everything  had  been  done  to  make  it  happy  and 
contented,  as,  for  instance,  accident  insurance,  old  age  pensions,  sick 
insurance,  education,  and  the  greatest  possible  freedom  in  personal 
habits,  was,  nevertheless,  discontented,  did  not  like  the  Kaiser, 
did  not  like  his  ministers,  and  did  not  like  the  whole  business. 
When  the  war  was  over  a  good  many  things  were  going  to  b?  dis- 
cussed in  the  Fatherland,  and  he  thought  that  the  Social  Damc- 
crats  would  play  a  leading  part  in  that  discussion.  We,  to-day, 
were  fighting  the  same  fight  as  the  Social  Democrats  had  them- 
selves been  fighting  for  years,  the  fight  for  constitutional  respon- 
sible Government. 

Jtr.  Vickery  put  in  a  plea  for  a  reconciliation  in  this  country 
between  Free  Trade  and  Protection.  The  matter  was  acquiring  a 
new  meaning  in  these  days,  that  was  his  excuse  for  touching  it. 
The  gradual  evolution  of  Greater  Britain  into  something  which 
might  b3  called  a  federation  must,  in  the  course  of  the  years, 
bring  with  it  as  an  economic  and  historical  necessity  something 
like  an  extension  of  the  principles  of  Yces  Trade  in  the  shape  of 
inter-Imp irial  trade.  The  nefsssity  for  the  better  linking  up  of 
all  the  functions  of  Government  and  of  busioeas  and  edu::ation 
— the  mobilisation  of  our  resources — was  Mr.  Vickerj's  closing 
point. 


WAR    ITEMS. 


War  Exhibition. — In  view  of  onr  incalculable  indebtedness  to 
the  gallant  Belgian  nation,  a  War  Exhibition  has  been  organised 
to  assist  the  funds  of  the  Belgian  Red  Cross  Anglo-Belgian  Com- 
mittee. It  is  designed  to  present  in  an  interesting  and  instructive 
manner  an  idea  of  the  extent  to  which  science  and  industry  are 
being  utilised  in  every  branch  of  the  present  gigantic  struggle. 
There  will  be  a  magnificent  13,700  eq.  ft.  mural  panoramic  repre- 
sentation of  Belgium.  This  portrays  amongst  other  scenes  the 
beauties  of  Brussels.  Antwerp  and  its  magnificent  port,  Bruges 
(the  Venice  of  the  North)  with  its  many  bridges.  Ghent,  Ostend 
and  the  Coast,  Lie^e,  Namur  and  the  Valley  of  the  Meuse,  including 
the  ill-fated  Dinant,  Louvain,  Malines,  Ypres,  and  Vire,  the  first 
town  to  fall  temporarily  under  the  iron  heel  of  the  barbaric  Hun. 
Season  tickets  are  being  issued  at  £1  Is.  each,  carrying  the 
privilege  of  the  holder  admitting  a  different  friend  at  each  visit  if 
desired.  It  is  hoped  that  a  large  applioation  by  the  public  who 
desire  to  help  will  be  made  for  these  season  tickets,  and  it  may  be 
mentioned  that  they  will  hi  available  on  all  the  N  itional  and 
International  Diys  which  are  being  arranged  throughout  the 
season.  The  Exhib'tion  comprises  seven  seitions.  No  4.  of  which 
will  relate  to  science  and  indu«try  as  applied  to  wa',  including 
the  latest  scientific  instruments  used  in  connection  with  war.  The 
Prince's  Skating  Club,  Koi^^htsbridge,  S.W.,  has  been  selected 
aa  the  most  suitable  place  in  whiih  to  hold  the  Exhibition. 
Offers  of  interesting  War  Trophies  as  loan  exhibits,  or  assistance 
of  every  kind  towards  making  the  Exhibition  the  great  euocees  it 
deserves  to  be  on  account  of  its  object,  will  be  welcomed  by  the 
IIoD.  O.-ganising  Secretary,  War  Exhibition,  London  Chamber  of 
Commerce,  07,  Cannon  Street,  London.  E.G. 

Board  of  Trade  Iii(|uiries.— The  B.  of  T.  Commercial  Intelli- 
gence Branch  has  issued  list  No.  22,  to  date  May  22ad,  of  inquiries 
received  by  it  for  sources  of  supply  of  goods. 

Commercial   Travelling   alter   the   War At  the  annual 

conference  of  the  United  Kingdom  Commercial  Travellers'  Asso- 
ciation held  in  Manchester  last  week,  Sir  William  Mather,  of  the 
firm  of  Messrs.  Mather  .v  Piatt,  Ltd.,  was  elected  president.       He 


was  unable  to  be  present,  but  in  the  course  of  a  letter  which  he 
wrote  to  the  conference,  Sir  William  said  that  after  the  war  the 
edacation  necessary  for  an  efficient  commercial  traveller  must  be 
largely  developed  on  the  lines  of  cultivating  the  scientific  and 
technical,  as  well  as  the  literary  branches  of  knowledge.  A  higher 
general  intelligence  and  all-round  capacity  would  ba  needed  to 
improve  Great  Britain's  position  among  the  progressive  nations  of 
the  world.  Though  they  must  at  any  cost  crush  the  vain-glorious 
and  infamous  means  which  the  German  Government  had  adopted 
with  the  object  of  enabling  Germany  to  become  the  autocrat  of  the 
world,  they  could  not,  nor  did  they  desire  to,  prevent  the  people 
of  that  country  from  reaping  in  the  future  the  results  of  their 
indomitable  perseverance  and  extreme  efficiency  in  every  depart- 
ment of  peaceful  activity  which  their  educational  methods  had 
created.  We  could  not  conquer  to  subjection  the  people  of  Germany 
as  competitors  in  trade  and  industry,  but  we  could  command  our 
due  share  of  the  fruits  of  knowledge  and  enterprise  throughout 
the  world,  so  that  we  might  continually  enjoy,  if  we  developed 
continuously  the  high  intelligence  necessary,  a  pre-eminent  place 
in  the  competition  of  intellect  that  would  follow  this  world  war. 
Touching  on  the  cultivation  of  closer  relationship  with  Russia,  Sir 
William  eaid  thit  the  study  of  the  Ras.sian  and  French  languages 
would  amply  repay  the  commercial  traveller. 

(JlasgoH  Tramway  Recruiting.— Glafgow  tramway  officials 
are  meeting  with  much  saccess  in  recruiting  for  the  various  bat- 
talions raieed  by  the  T.C.  Last  week  4o0  men  were  enlisted  for 
the  1.5th,  16th,  and  IS.h  Highland  Light  Infantry,  the  Royal 
Engineers  and  the  Royal  Field  Artillery.  The  infantry  corps  are 
located  at  Gailes  Cimp  and  the  artillery  and  engineers  at  Ayr. 
I)  ipu';  companies  are  being  formed  for  the  1.5th  and  H'.th  H.L.I. , 
the  main  bodies  having  gone  to  the  South  of  England  to  complete 
training. 

Anti-Cierman  Outbursts  in  South  Africa.— Our  Cape  Town 
correspondent  writes  : — "  As  a  protest  against  the  sinking  of  the 
/.uxitaiiid,  the  empl  jjtM  of  the  Victoria  Falls  Power  C ).,  at  Brakpan, 
sent  an  ultimatum  to  the  managtment  stating  that  unless  all 
Germane,  naturalised  or  unnaturalised,  were  dismissed,  they  would 
strike. 

'  In  the  rioting  at  Johannesburg  the  offices  of  Siemens,  Ltd.,  and 
of  the  A.E.G.  Co.  have  been  destroyed  by  fira.  In  Cape  Town  the 
hardware  and  electrical  stores  of  Kich  &  Dixie  were  set  on  fire 
and  all  windows  smashed  ;  a  considerable  amount  of  stock  was 
also  damaged.  Some  damage  was  also  done  to  the  premises  of 
Leemans  Bros.,  electrical  contractors,  in  mistake,  the  firm  being 
H  llanders  and  not  German." 

Britisii  Industries  Fair,  1916. — We  are  informed  that  in 
view  of  representations  made  by  the  exhibitors  and  buyers  at  the 
Britieh  Industries  Fiir,  which  was  recently  held  in  the  Royal 
Agricultural  Hall,  the  B  jard  of  Trade  have  decided  to  hold  another 
Fair  in  London  early  next  year. 

Personal.— Mr.  Arthur  B.  Crump,  late  of  the  staff  of  Messrs. 
Willans  &  Robinson,  Ltd  ,  of  Rugby,  has  received  a  commission  as 
lieu'enant  in  the  Sooth  ifrican  Heavy  Artillery,  and  is  on  service 
in  G  trman  South-West  Africa.  When  at  Rugby  he  was  in  the 
Howilz ;r  BitteTV. 

Mr  T.  A.  Nuawiok,  of  Minchester,  has  received  a  cable  from 
Madros,  from  hii  son.  Midshipman  A.  C.  Nunwick,  late  of  H.M.S. 
Triiimpli ^  stating  that  he  is  safe  and  well.  He  has  also  received  a 
telegram  from  the  Admiralty  to  the  same  effect. 

Mr.  Haydn  Harrison  has  been  appointed  lieutenant  in  the 
R.N.V.R.,  attached  to  H  M.S.  \  pmon  for  speciil  work  inconneotion 
with  the  Admiraltf,  This  will,  of  course,  necessitate  his  absence 
from  town,  but  his  business  at  11,  Victoria  Street,  will  be  carried 
on  as  usual. 

The  following  appear  in  the  Lim-lon  Qazp.tte  among  the  names 
ot  aliens  to  whom  certificates  of  naturalisation  have  been  granted 
during  May,  1915  :  — 

Myhre,  Einar  (Denmark),  electrical  engineer,  residing  at  Black- 
heath. 

Parshall.  Horace  Field  (U.S.A.),  consulting  engineer. 

Vasile  (Vessel),  George  (Roumania),  electrician,  residing  at 
Ferndale,  Glam. 

Mr.  P.  Grice,  who  has  jast  been  gazetted  Sicond  Lieutenant, 
is  the  second  son  of  Mr.  and  Mrs.  J.  Grice,  of  Chamwood  House, 
Rothley  Plain,  Leicestershire.  After  leaving  the  Leicester 
Technical  School,  he  spent  three  years  at  Messrs.  Siemens  Bros. 
Dynamo  Works,  Stafford,  prior  to  accepting  a  position  with 
the  Newoastle-on-Tyne  Electric  Supply  Co.,  Ltd.  After  a  stay 
of  four  years — during  which  time  he  was  a  member  of  the  New- 
castle Sec'ion  of  the  Institution  of  Electrical  Eogineers,  and 
gained  an  Institution  premium  for  a  paper  read,  Mr.  Grice  obtained 
an  appointment  with  Messrs.  A.  1!  eyrolle  A:  Co.,  of  Hebburn-on- 
Tyne.  When  the  war  broke  out.  together  with  several  friends  he 
came  to  London  and  joined  the  R  'val  Engineers  (Signal  Co.). 

Roll  of  Honour.— Private  Robert  Davies,  of  the  2ad  East 
Lancashire  l{;giment,  formerly  in  the  employ  of  Messrs.  Chaa. 
Maointosh  &  Co  ,  Minchester,  has  died  at  Boulogne  from  wjunda 
received  in  the  fighting  at  Ypres. 

Private  Tom  Hayes,  of  Thornton,  Fylde,  who  has  been  killed  in 
the  Gallipoli  Peninsula,  was  formerly  electrician  at  Rossall  School. 

Corporal  John  Albert  Carroll,  of  th<>  King's  Own  Royal  Lincaater 
Regiment,  Queen's  Road,  Harpurhey,  M  inchester,  formerly  employed 
by  the  National  Telephone  Co.,  Manchester,  has  been  killed  in  action 
at  Ypres. 

The  'i'vnex  reports  that  Senior  Engineer  Stanley  .Tohn  Reed,  who 
lost  his  life  in  the  Pi  inci'xx  Irene,  received  his  engineering  training 
at  Barrow,  and  was  an  expert  in  turbines  and  submarines.  He 
had  received  the  Telford  Medal  of  the  Institution  of  Civil 
Engineers  for  a  paper  on  turbines. 
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BUSINESS   NOTES. 


Coiisiilai'-   IVores.— BRAZIL.— The  Diario   Ojicial  of 

March  2Dd  reports  a  new  development  of  American  enterprise  in 
Brazil  in  the  authorisation  of  the  establishment  of  a  branch  in 
Rio  de  Janeiro  of  the  National  City  Bank  of  New  York.  The 
American  Government  haa  recently  been  studying  carefully  the 
question  of  the  effect  on  trade  with  South  America  of  the 
nationality  of  the  banks,  and  has  determined  as  far  as  possible  to 
develop  American  banking  business  with  South  America,  largely 
with  the  view  of  facilitating  commerce  with  that  country. 

URUGUAY. — The  American  Consul  at  Monte  Video  reports 
that  the  new  president  of  the  National  Power  Houses  Board, 
Senor  B.  Lascoity,  Usina  EUctrica  de  Monte  Video,  has  given  out 
an  interview  stating  the  intentions  of  the  Government  in  regard 
to  electric  power  in  Uruguay.  The  object  is  to  give  good  service 
to  the  public  and  to  devote  profits  to  improvement  of  the  service 
and  the  reduction  of  rates.  It  is  hoped  to  reduce  the  rate  for  small 
industries  in  Monte  Video  from  6i  to  4 '.  cents  per  KW.-hour,  an 
advantage  already  enjoyed  by  the  larger  industries;  those  taking 
power  on  a  larger  scale  get  it  for  2  cents.  The  board  is  also 
considering  means  to  reduce  the  rates  for  poor  people  and 
for  employes  of  the  power  house.  The  present  tariff 
is  12  cents  per  KW.-hour,  and  a  reduction  of  from 
2  to  4  cents  is  anticipated.  Light  and  power  will  be  extended  to 
the  principal  towns.  La  Paz  and  Las  Pildras  are  about  ready.  At 
Pando  and  Tacuarembo  the  power  houses  now  building  will  be 
finished  in  four  or  five  months.  The  Government  expects  to  pur- 
chase the  Corporation-owned  power  houses,  and  is  already 
negotiating  for  those  at  Paysandu,  Rivera  and  San  Jose.  It  is 
stated  that  part  of  the  profits  of  the  national  electric  light  and 
power  system  will  ba  applied  to  the  construction  of  the  national 
telephone  lines,  which  will  ba  underground  in  the  capital  city  and 
aerial  in  the  interior.  Tenders  will  be  called  for  to  supply  either 
an  automatic  or  a  manual  system,  snd  the  kind  of  system  will  be 
decided  upon  after  the  bids  are  made.  The  line  will  cover  a  wide 
area,  embracing  the  capital  and  contiguous  departments.  The  total 
cost  is  placed  at  about  £500,000.  To  effect  all  this  the  govern- 
mental power  house  (Usina  Electrica  de  Monte  Video)  must  be 
considerably  improved.  It  is  intended  to  inortase  its  capacity 
with  an  alternating  turbine  of  8,000  K\v.  Another  plan  under 
consideration  is  to  transform  some  of  the  boilers  in  order  to  burn 
crude  petroleum,  which  is  cheaper  than  coal  and  vacillates  less  in 
price. 

There  are  two  electric  car  lines  in  Monte  Video — La  Trans- 
atlaatica,  a  German  company,  and  the  Sociedad  Comercial,  which 
is  English.  In  addition,  the  Uruguayan  Government  operates  a 
horse  car  line,  the  Tranvia  del  Norte.  It  has  been  decided  to 
electrify  this  line,  and  a  meeting  of  the  directors  will  be  held  as 
soon  as  the  President,  who  has  been  ill,  can  attend.  Certain 
details  will  be  decided  upon  and  bids  invited.  It  is  estimated  that 
about  £300,000  will  be  spent  for  rails,  cars,  wires,  &3.  ;  in  fact, 
everything  will  be  purchased  except  tqaipment  for  a  power  house, 
which  the  Government  already  operates.  The  first  work  ii  to 
cover  a  line  of  about  10  miles,  but  will  later  be  extended  to  twice 
that  length.  "  The  power  house  will  necessarily  be  enlarged  later, 
at  which  time  there  will  ba  an  opportunity  to  sell  American 
machinery  and  equipment.  The  present  machinery  is  of  English 
make.  The  director  from  whom  this  information  was  obtained 
does  not  think  it  is  worth  while  to  send  mail  offers  or  catalogues. 
The  only  effective  method  is  to  send  a  representative  who  can 
close  the  deal  in  one  or  several  lines.  He  should  bring  photo- 
graphs or  drawings  and  data  to  lay  before  the  board,  and  be 
prepared  to  stay  until  the  deal  is  completed.  No  further  details 
can  be  had  at  present." 

(atalonut's    and     Lists.— Messrs.    Ozonair,    TiXD., 

96,  Victoria  Street,  London,  S.W. — Illustrated  and  priced  leaflet 
describing  their  Ozonair  domestic  water  steriliser. 

Midland  Electric  Manufacturing  Co.,  Ltd.,  Stafford 
Works,  Rea  Street  South,  Birmingham. — New  catalogue  (42  pp.) 
giving  prices,  brief  particulars,  and  illustrations  of  their  various 
"  Mem  "  switchgear,  including  ironclad  switches,  switch  and  fuse 
units,  supply  panels,  ironclad  fuses  and  fnseboarda,  fuse  carriers, 
tubular  switches,  open  traction  switches,  accumulator  switchboards, 
and  other  manufactures.  The  list  contains  a  number  of  new 
lines,  and  an  accompanying  circular  which  refers  to  delays  con- 
sequent upon  war  conditions,  gives  dates  upon  which  delivery 
can  be  given  of  particular  lines  shown  in  the  catalogue. 

Messrs  Bbown  Bros.,  Ltd.,  Great  Eastern  Street,  London, 
E.G. — Leaflet  giving  tabulated  prices  of  round  polished  silver  steel 
in  l.S-in.  lengths. 

Messrs.  J.  &  W.  B.  Smiih,  1.'>-2:<,  Farringdon  Road,  London, 
E.G. — New  illustrated  price  list  (s  pages)  of  electric  fans  of  ceiling, 
desk  and  bracket,  ship  and  railway  carriage  types. 

liaiHi)-CoIuiiriiii>'  Vaiiiislies.— Messrs.  Siemens  Bros. 

Dynamo  Works,  Ltd.,  announce  that  owing  to  the  increase  in 
the  price  of  aniline  dyes  they  have  found  it  necessary  to  advance 
the  price  of  lamp-colouring  varnishes  by  2u  per  cent.  The  price 
of  Siemens's  lamp  obscurer,  which  is  an  etching  lluid,  is  also 
advanced  20  per  cent. 

Battery    Ilia  uii  fact  are     in     Spain.  —  La    Sociedad 

Fabrica  Nacional  de  Accumuladores,  S.A.,  is  the  name  of  a  new 
company  which  has  lately  been  formed  in  Madrid  to  establish 
works  for  the  manufacture  of  accumulators  in  accordance  with  the 
patents  taken  out  by  D.  R.  Serrano  and  L).  Joel'  Mendo/.a. 


Book  .Votie6.s. — Micrometors.  By  A.  W.  Marshall  and 
G.  Gantry.  London  Percival  Marshall  &  Co.  Price  6d.  net.  — 
This  little  book  will  be  found  useful,  not  only  by  amateurs,  for 
whom  it  was  primarily  intended  but  also  by  engineering  students, 
apprentices  and  others,  who  in  these  days  of  precieion  must  be 
acquainted  with  the  construction  and  use  of  refined  instrnmentB 
of  measurement.  All  the  appliances  in  common  use  appear  to  be 
included,  and  the  treatment  is  lucid  and  interesting. 

Eeertj  Boy's  Bouli  of  Eleetrlcitij  (Percival  Marshall,  price  Id.)  is  a 
simple  introduction  to  electrical  apparatus  and  the  uses  of  elec- 
tricity, in  the  plainest  language,  and  with  clear  illustrations.  It 
should  have  a  wide  vogue  amongst  our  budding  Edieons. 

"  Bulletin  de  la  Socitte  Internationale  des  Electriciens."  Vol.  V. 
No.  42.     May,  1915.     Paris  :  Gauthier-Villars.     Price  3  fr. 

"Tait's  Electrical  Directory  of  Australia  and  New  Zealand." 
1915.     Melbourne  :   Thu  Oimmonwealth  Engineer.     Price  5b.  Id. 

Journal  of  the  Institution  of  Electrical  Engineers.  Vol.  LIII, 
No.  249.  June  let.  London  :  E.  A;  F.  N.  Spon,  Ltd.  Price  33.  6d. 
— This  issue  contains  Sir  John  Snell's  Address  to  the  Students' 
Saction,  and  the  following  papers :  "  Development  of  Main-Line 
Signalling  on  Railways,"  by  \V.  C.  Acfield,  and  "A  Plea  for 
Scientific  and  Technical  Commissioners,"  by  W.  P.  Digby. 

"  Engineering  Directory  of  Advertisers."  No.  60.  April,  1915. 
London  :  "  Engineering,"  Ltd. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  XVII f,  Parts. 
May  28th,  1915.     London  :  E.  &  F.  X.  Spon.     Price  Is.  6d.  each. 

"  Tran.iactiort.i  of  the  North-Eist  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXXl,  Part  I.  May,  1915.  Newcastle: 
The  Institution.     Price  53. 

Private  Ari'dnuonicnts. — Atlas  Elei  trical  Co.,  Ltd., 

High  Street,  Charing  Cross  Road.  London,  W.O. — A  meeting  of 
the  creditors  was  held  on  Tuesday  at  the  ofiices  of  Messrs.  Peter 
Thomas  &  Clark,  solicitors,  53,  Cannon  Street.  E.G.  The  statement 
of  affairs  presented  showed  liabilities  of  iiluO,  all  of  which  were 
due  to  trade  creditors.  The  total  assets  were  £711.  From  that 
amount  had  to  be  deducted  £450  due  on  debentures,  leaving  net 
assets  available  for  the  creditors,  subiect  to  the  costs  of  the 
receivership,  of  £263  16s.  4d.  It  was  stated  that  the  company 
was  a  private  one  and  was  formed  in  May,  1913,  with  a  nominal 
capital  of  £100  divided  into  £1  shares.  Debentures  for  £450  were 
issued  for  cash  in  November,  1913.  When  the  company  was  formed 
only  about  25  shares  were  subscribed  for  in  cash.  Recently  creditors 
pressed,  and  the  debenture-holders  appointed  a  Receiver.  The 
principal  debenture-holder  was  Mrs.  Clegg,  the  wife  of  Mr.  W.  H. 
Clegg,  the  managing  director  of  the  company,  and  that  gentleman 
was  appointed  to  act  as  the  Receiver.  After  a  short  dificnsbion,  a 
resolution  was  passed  in  favour  of  an  application  being  made  to 
the  Court  for  the  appointment  of  Mr.  G.  Corfield  to  act  as  the 
liquidator  in  the  voluntary  winding  up.  The  following  are 
creditors  : — 

Grevener,  J.  .Sk  H JE31        Boapliam  4  Woods  . .      f  JO 

Biemens  Bros.  Dynamo  Works       23       Pope's  Electric  Lamp  Oo.       ..      188 

Electrical  Co 20       Sceando  Lamp  Co.,  Lid.         ..      101 

GentiCo.  .. 34        Yorkshire  Cable  Cj SO 

Imperial  United  Lamp  Oo.     ..        ^5       Marboro,  Ltd 11 

Panger,  J 16        Atlas  Carb  30  i  Battery  Co.     ..        U 

Uaised  Incandescent  Lamp  Co.       80       Credunda  Conduits  Ltd 11 

W.  T.  Cornell,  Ltd.,  electric  light  engineers,  4,  Church  Walk, 
Kensington,  London,  W.— A  meeting  of  the  creditors  was  held  on 
Saturday,  when  the  liquidator  reported  that  the  liabilities  to  the 
trade  amounted  to  £210,  while  the  assets  were  valued  at  £48.  The 
company  was  registered  on  April  5th,  1911,  with  a  nominal  capital 
of  £500  in  £1  shares.  The  directors  were  Mrs.  Cornell  and  her 
son.  The  former  held  493  shares,  while  the  remaining  seven  shares 
were  held  by  the  signatories.  The  company  was  formed  toaoinire 
the  business  previously  carried  on  by  the  late  Mr.  W.  T.  Cornell. 
The  principal  creditors  were  the  General  Electric  Co.,  whose  claim 
amounted  to  £130,  and  at  their  wish  the  meeting  was  adjourned. 

J.  T.  Mayfiei.d,  electrical  engineer,  6:i,  Cannon  Street,  London, 
E.G. — A  meeting  of  the  creditors  was  held  on  Monday,  when  a 
statement  of  affairs  was  presented  showing  liabilities  of  £605.  The 
indebtedness  to  the  trade  was  £635,  and  there  was  a  partly  secured 
cash  creditor  for  £190.  The  business  was  originally  carried  on  by 
the  father,  Mr.  J.  T.  Mayfield,  who  died  intestate  in  .lune.  1910.  An 
arrangement  was  then  entered  into  by  which  the  debtor  should 
take  over  the  business  and  pay  his  mother  an  annuity  of  £200. 
The  partly  secured  cash  creditor  was  the  debtors  mother,  and  her 
security  consisted  of  an  assignment  of  the  book  debts.  After  a 
short  discussion,  it  was  decided  that  a  deed  of  assignment  should 
be  raeouted  to  Mr.  G.  E.  Corfield,  of  Corfield  .V  Cripwell,  who  waa 
instructed  to  make  a  further  investigation,  and  report  to  an 
adjourned  meeting. 

I'riccs  Advance.— Messrs.  A.  P.  l.rNnnERo  .V   Sons 

announce  that  in  consequence  of  further  increases  in  the  costs  of 
labour  and  material,  the  net  amounts  shown  on  invoices  will  be 
subiect  to  an  increase  of  l.'>  per  cent,  until  further  notice,  instead 
of  5  per  cent,  as  hitherto. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd  .  announce  that 
owing  to  increased  prices  of  raw  material,  they  have  found  it 
necessary  to  advance  the  list  prices  of  fittings  and  glassware  by 
10  per  cent,  as  from  June  let. 

Baniuiii)t(>     Proteediiitts.  —  ('.    Wrav,   inechimical 

and  electrical  engineer,),  Bradford.— A  supplemental  dividend  of 
7Jd.  in  the  £  is  payable  to  day  (June  4th)  at  the  Official  Receiver's 
office,  12,  Duke  Street,  Bradford. 

I^iqiiidatioii.  —  Coast    1)evelop.mbnt    Corporation', 

Ltd.— This  company  is  winding  up  voluntarily,  with  Mestri.  A.  F 
Whinney  and  J.  F.  Stovell  as  liquidatorg, 
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Poitliiiul  Cement  Works  tor  QHceuslaiid.— Owing 

to  the  BhoTtage  of  German  and  Belg'ian  supplies,  a  prood  deal  of 
attention  is  beiner  given  to  the  manufacture  of  Portland  cemfnt  in 
the  Colonies  and  other  places  abroad  where  limestone,  shale,  or 
clay  and  coal  can  be  obtained  of  suitable  quality,  and  in  sufiEcient 
quantities  to  make  the  manufacture  likely  to  be  successful  and 
remunerative. 

The  Queensland  Cement  and  Lime  Co.,  Ltd.,  has  now  arranged 
to  establish  a  works  at  Darra,  near  Brisbane.  The  plant  is 
designed  to  produce  about  40,000  tons  of  cement  per  annum. 
The  complete  contract  for  the  supply  and  erection  of  the  plant  has 
been  placed  with  Messrs.  Noyes  Bros.  (Sydney),  Ltd.,  engineers 
and  contractors,  who  have  had  a  large  experience  in  connection 
with  similar  work  in  Australia. 

The  plant  will  be  of  the  most  modem  description,  and  is  all  being 
obtained  from  British  manufacturers.  The  grinding  mills  will  be 
of  the  combination  ball  and  tube  mill  types.  The  kiln  will  be 
140  ft.  long  and  8  ft.  diameter,  and  with  the  elevators,  conveyors, 
slurry  mixers,  pnmps,  ..to.,  will  be  electrically-driven,  direct  coupled 
wherever  possible. 

The  motors  are  for  three-phase,  .'>0  cycles,  440  volts,  and  the 
works  will  be  complete  with  its  own  electrical  generating  plant, 
including  alternators,  direct  coupled  to  vertical  high-speed  engines, 
condensing  plant,  boilers,  &c. 

The  general  lay-out  of  the  plant  shows  that  it  is  expected  that 
very  soon  the  works  will  be  duplicated,  and  later  on  further 
increased. 

Beiinis    Contract.**.  —  Messrs.    Ed.  Bennis  &  Co., 

Ltd  ,  of  Little  Halton,  Bolton,  inform  us  that  something  like 
80  per  cent,  of  the  work  on  which  they  are  at  present  engaged  is 
in  connection  with  War  Office  contracts.  They  have  sent  us  an 
imposing  list  of  other  contracts  recently  placed,  including  the 
following  : — 

Rotherham  Corporation  Electricity  Station,— Four  sprinkler  stokers  and 
oompressed  air  famaces  for  8-ft.  diameter  Lancashire  boilers ;  also 
two  pair  of  chain  grates,  6  ft.  6  in.  wide  by  U  ft.  5  in.  long.  Repeat 
order. 
Liverpool  Corporation  Electric  Supply  Department,  Lister  Drive  Station. 
— Relinking  two  ohain  grates  of  another  make,  with  the  Bennis 
patent  links. 
Bastings  Tramways  Co.,  St.  Leonards-on-Sea.— Relinking  four  chain 
grates  of  another  make,  each  4  ft.  wide  by  11  ft.  3  in.  centres. 

Fire  Presented. —The  sensitiveness  of  electric  fire 
alarms  was  well  exemplified  in  a  recent  instance  when  the  Fire 
Brigade  was  automatically  called  to  a  printing  office  in  the  City  at 
10.35  p.m.  There  was  no  fire,  but  the  heat  given  off  by  a  gas  jet, 
which  had  been  left  burning  in  a  confined  space,  and  had  already 
blackened  some  wood  laths,  had  sufficed  to  actuate  the  alarm  in 
time  to  prevent  an  outbreak.  The  system  was  installed  by  Asso- 
ciated FiBE  Alarms,  Ltd. 

Patent  Application.— Mr.  A.  C.  Hyde  and  the 
Vactite  Wire  Co.,  Ltd.,  have  applied  for  restoration  of  Patent 
No.  17,817  of  1907  for  "  Improvements  in  making  electrically  con- 
ducting joints  in  metallic-filament  incandescent  electric  lamps." 

For  Sale. — Offers  are  invited  by  the  borough  electrical 
engineer  of  Leigh  (Lanes.),  for  the  purchase  of  a  boiler, 
3,175  sq.  ft.  heating  surface.  Messbk.  P.  Hiddleston  &  Co,  will 
sell  by  auction  a  large  quantity  of  electrical  apparatus,  including 
motors,  cable,  switches,  telephones,  tco.,  at  Dalling  Road,  Hammer- 
smith, W.,  on  June  i*th.  Particulars  are  given  in  our  advertise- 
ment pages  to-day. 

Trade  Aiinouncenicut. — Messrs.  Fletcher's  Elec- 
tric Fittings  Co.,  Ltd.,  electrical  fittings  makers,  are  vacating 
their  premises  at  30,  Sutton  Street,  Holloway  Head,  Birmingham. 


LIGHTING  and  POWER  NOTES. 

Aberdeen. — The  Electricity  Committee  reports  that 
the  number  of  units  of  electricity  generated  last  month  showed 
an  increase  of  40,000  over  the  corresponding  period  of  last  year. — 

Aberdefifi  Jmirnal, 

A.vIesbHry. — E.L.  Scheiie  iNArriURATEn. — The  elec- 
tricity works,  constructed  by  the  IT.D.C,  were  opened  on  May  27tli, 
the  scheme  being  explained  to  the  visitors  by  the  reeiient  engineer, 
Mr.  W.  H.  TurnbuU. 

Bath. — The  Diesel  engine  at  the  Corporation  electricity 
works,  which  has  been  dismantled  since  early  in  I'.tH,  is  to  be 
reassembled  with  the  addition  of  certain  improvements,  at  an 
estimated  cost  of  £150,  and  will  be  running  in  about  10  weeks'  time. 

Birniiniiltani.  —  Year's     WoRKixr;.  —  The     annual 
accounts  of  the  Corporation  Electricity  Supply  Committee,  for  the 
year  ended  March  3l8t,  1915,  show  that  the  total  number  of  units 
sold  as  compared  with  the  previous  year  was  as  follows  : — 
Low-tension —  1915.  1914. 

Lighting        8,726,.306  8,341,027 

Power 21,4i;0,lll         19,192,304 

High-tension     28,536,161         22,I;i3,274 

Tramway  supply  24,186,574         24,040,573 


Total        ...     82,909,182         73,7i;7,178 
The  total  value  of  units  sold  was  *379,c,25,   compared  with 
£346,561  in  1914.      The  output  for  lighting  and  power,  excluding 


tramways,  shows  a  substantial  increase,  the  units  sold  being  18'1 
per  cent,  higher  than  in  the  previous  year.  The  money  value  of 
this  supply  shows  an  increase  of  14'1  per  cent.  The  output 
for  tramway  supply  shows  an  increase  of  0  6  per  cent.  The 
gross  profit  on  the  undertaking  was  £192,376.  and  after  meet- 
ing all  charges  for  interest.  &c.,  there  remained  a  balance  of 
1 00,385,  of  which  £25,000  has  been  carried  to  renewals  fund,  leav- 
ing £35,385,  which  it  is  proposed  to  carry  to  the  credit  of  the 
borough  rate.  This  is  approximately  £10,250  more  than  the  con- 
tribution of  the  previous  year. — Birmiiigham  Dmly  Pout. 

Bi.sphani. — Loan  Sanctiox. — The  U.D.C.  has  received 
from  the  L.G.B.  sanction  to  a  loan  of  £3,586  for  E.L.  purposes. 

Blackburn, — New  Scheme  Deferred. — The  scheme 
for  the  new  generating  station  at  Whitebirk  has  had  to  be  deferred 
owing  to  the  refusal  of  the  Treasury  and  L.G.B.  to  sanction  the 
necessary  loan. 

Bolton, — Increased  Prices. — In  view  of  the  increased 
cost  of  generation,  due  to  the  price  of  fuel,  the  Electricity  Com- 
mittee has  decided  that,  from  May  28th,  current  for  lighting  be 
charged  at  4d.  per  unit  instead  of  3'5d.  For  power  purposes  the 
charge  will  be  increased  over  the  present  prices  by  about  10  per 
cent.  For  the  first  time  for  a  number  of  years,  no  grant  is  being 
made  to  the  relief  of  the  rates. 

Bournenioiitli. — Reduceh  E.L.  Charges. — According 

to  a  local  paper,  the  Bournemouth,  Poole  and  Distriit  Electric 
Supply  Co.  is  making  a  reduction  of  11.  per  unit  in  the  price  of 
current.    This  is  equivalent  to  an  8  per  cent,  reduction. 

Bury.— Ratk  Relief.— Of  the  profit  of  £2,038  on  the 
electricity  undertaking  for  the  past  year,  £1,000  hae  been 
allocated  towards  the  relief  of  the  rates,  and  the  balance  has  been 
placed  to  reserve  fund. 

(ape  I'rovince, — The  ratepayers  of  Beaufort  West  have 
passed  a  resolution  urging  the  Municipal  Council  to  proceed  at 
once  with  the  electric  lighting  scheme,  sanctioned  eight  months 
ago,  but  postposed  owing  to  the  war. 

Car.slialton. — Refuse  Destructor. — The  U.D.C.  has 

decided  not  to  join  with  other  local  authorities  in  the  provision 
of  a  refuse  destructor,  it  being  considered  that  the  power  from  a 
destructor  cannot  be  utilised  for  other  remunerative  purposes. 

Continental  Xotes. — Spain. — A  new  company  has 
been  formed  in  Barcelona  with  the  title  La  Sociedad  Central 
Electrica  de  Villarrodona  to  establish  a  small  central  station  for 
the  supply  of  electrical  energy  for  lighting  and  power  parpDses 
in  the  town  and  district  of  Villarrodona. 

France. — Our  contemporary,  the  Gax  World,  quoting  a  French 
paper,  refers  to  the  damage  done  to  Rheims  gas  and  eleotrioity 
works.  It  appears  that  the  electricity  works  were  struck  by  two 
shells,  damaging  the  machinery,  and  that  both  underground  and 
overhead  mains  have  been  badly  out  about.  The  damage  to  the 
gasworks  was  much  more  extensive,  but  by  prompt  action  serious 
results  appear  to  have  been  avoided. 

Cuba. — The  following  pjrsons  have  been  granted  per- 
mission to  install  electric  power  and  lighting  plant : — Senor 
Wenceslao  Sanchez  Cifuentes,  at  San  Jose  de  los  Ramos,  Province 
of  Matanzas  ;  Senores  Pt'rez  y  Hno.,  at  Nueva  Gerona,  Isle  of 
Pines  ;  Senor  Lino  Rodriguez,  at  Florida,  Province  of  Camaguey  : 
and  Senores  Abreu  y  Hno.,  at  Florida.  The  Gacpta,  which  con- 
tains particulars  regarding  the  installations  to  be  carried  out,  may 
be  consulted  at  t^e  Commercial  Intelligence  Branch  of  the  Board 
of  Trade. 

Ilarlinu'ton, — Increased  Prices. — In  view  of  the  high 
price  of  coal,  and  to  meet  the  additional  charges  for  war  bonuses 
to  employed,  the  Electricity  Committee  of  the  T.C.  has  increased 
the  price  of  current  for  lighting  by  id.,  and  for  power  by  Ji.  per 
unit. 

Derby. — Loan  Sanction. — The  T.C.  has  received  the 
sanction  of  the  L.G  B.  to  a  loan  of  £U',550  for  E.L.  purposes.  The 
E.L.  Committee  has  recommended  the  Council  to  increase  the 
charges  for  current  by  10  per  cent,  in  oDnstquence  of  the  high 
price  of  coal. 

IMiblin, — Year's  '\VoRKiX(f. — The  report  of  the  Elec- 
tricity Committee  for  the  year  ended  March  31st  last  shows  a  net 
profit  of  £748  on  the  year's  working,  as  compared  with  an  esti- 
mated profit  of  £9,024.  The  fall  lag  off  in  consumption  during 
the  year  was  2St  000  units,  representing  £8,687.  The  decrease  in 
the  working  expanses  as  compared  with  the  estimates  amounted 
to  £2,753,  but  capital  charges  increased  by  £2,443.  For  the 
current  year  the  capital  debt  charges  are  estimated  at  £55,653. 
If  the  present  rates  are  retained  the  Committee  estimates  a  deficit 
on  the  current  year  of,  approximately,  £21,334,  aTid  it  is  suggested 
that  the  deficit  should  be  spread  over  more  than  one  year  by 
utilising  the  small  reserve  of  working  capital,  which,  with  the 
slight  profit  of  the  year  just  closed,  should  amount  to  £9,i>00,  and 
to  make  an  increased  charge  of  Jd,  on  the  lighting  rates  and  1  3. 
per  unit  on  the  power  rates,  the  additional  charge  to  be  borne 
for  two  years. 

Eritli.— Bulk  Supply.  —  The  U.D.C.  has  decided, 
subject  to  the  approval  of  the  B.  of  T.,  to  afford  a  bulk  supply  of 
current  to  the  West  Kent  Electric  Co.,  for  distribution  to  housen 
being  erected  in  Colyer'e  Lane, 
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(•lass'ow, — It  is  considered  that  the  Electricity  Committee 
will  be  faced  with  the  neoesaity  of  increaBinpr  the  rates  both  for 
lierhtin?  and  for  power  by  10  per  cent.,  owing  to  the  inoreaBed  cost 
of  coal,  kc. 

Il.isling'dcii.— Revised  Pru'ES. — The  Corporation  has 
decided  that  the  charge  for  electricity  Bnpplied  to  places  of 
worship,  ttorkshopB,  offices,  banks,  warehouses,  and  to  other  short- 
hour  users,  be  reduced  from  6d.  per  unit  to  Id.  per  unit  from 
July  1st  next.  In  future  2i  per  cent,  discount  is  to  be  allowed  on 
accounts  for  electricity  for  heating  purposes,  provided  payment  is 
made  within  14  days. 

Hebdeii  Bridur, — In  oi'der  to  encourage  the  day  load, 
the  Electricity  Committee  has  introduced  a  new  scale  of  discounts, 
varying  from  5  to  621  per  cent.,  according  to  quantity  taken.  If 
the  total  consumption  exceeds  100,000  units  a  year,  the  excess 
units  will  be  charged  at  jd.  per  unit  without  discount. 

Hert'fonl,  —  Year's    Working.  —  During    the    year 

ended  March  25th,  1915,  the  Corporation  Electricity  Depart- 
ment sold  1,303,800  units,  as  compared  with  g.^O.Oll  in  the 
previous  year,  showing  a  phenomenal  increase  of  ■l.">3,789  units, 
or  63  per  cent.  The  power  units  sold  numbered  1,039,114  :  the 
maximum  load  reached  585  K\v ,  and  the  load  factor  25'44 
per  cent.  The  generation  cost  per  unit  sold  was  'esid.,  as 
against  '771d.,  and  the  total  cost  1  r>2d.  as  against  2d.  per  unit. 
The  average  price  obtained  was  r512d.  per  unit,  this  showing  a 
small  deficit  (£59)  on  the  year's  working,  as  compared  with  a 
surplus  of  £105  in  the  previous  year.  The  total  revenue  was 
£8,21."),  and  the  gross  profit  was  £3,605.  The  report  of  Mr.  Kerr, 
the  city  electrical  engineer,  mentions  that  eight  months  of  war  had 
decreased  the  lighting  revenue  by  £300  ;  a  deficiency  of  con- 
densing water — since  remedied — is  also  estimated  to  have  made  a 
difference  of  £300  in  production  costs,  and  in  addition  the  rising 
price  of  fuel  has  adversely  affected  the  costs.  Over  120  consumers 
were  added  during  the  year,  and  the  consumption  per  head  of 
population  is  now  5673  units. 

Owing  to  the  increased  cost  of  production  and  the  decreased 
consumption  of  current,  the  Electricity  Committee  has  decided  to 
increase  the  charges  for  current,  except  where  prices  are  fixed  by 
contract,  by  10  per  cent,  as  from  June  Ist. 

Iloliutii'tli. — E.L.  Scheme. — The  erection  of  the  gene- 
rating station  for  the  E.L.  scheme  has  been  commenced  by  Mr.  R. 
Turner  ;  the  poles  for  the  overhead  lines  are  being  put  up  by  Messrs. 
Broadbent. 

India. — Electrical  Mixing  Rkgilations. — According 
to  Indian  Enijineerinij,  the  question  of  arranging  for  a  more 
systematic  inspection  of  electrical  installations  in  coal  mines  in 
India  is  at  present  under  the  consideration  of  the  (iovernment  of 
India.  At  present  inspections  of  electrical  machinery,  whether 
installed  in  mines  or  elsewhere,  are  made  by  Inspectors  under  the 
Electricity  Act.  In  order  to  make  them  more  thorough  and 
effective,  an  Inspector  under  the  Electricity  Act  will  probably  be 
required  to  reside  permanently  in  the  principal  coal-mines  area, 
probably  at  Dhanbaid,  and  to  devote  practically  all  his  time  to 
inspections  of  installations  at  the  mines. 

liOiidoii. — At  the  recent  conference  between  the  County 
Council  and  municipal  electricity  suppliers  in  connection  with  the 
London  electricity  supply,  it  was  pointed  out  to  the  L.C.C.  that  to 
ensure  any  Bill  it  might  wish  to  bring  in  being  successful,  it 
would  be  necessary  to  consult  the  B.C.s  before  the  Bill  was  formu- 
lated and  not  after  it  was  drawn  up,  so  that  the  B.C.'s  sugges- 
tions might  be  embodied.  According  to  the  Eaxt  Lunddii  Adrertisc.r, 
the  LC.C.  has  agreed  to  meet  the  f^ouncils  concerned  on  the 
question. 

Mail.sfield. — The  T.C.  has  decided  not  to  increase  the 
generating  plant  at  the  electricity  works  at  the  present  time  on 
accouut  of  circumstances  arising  out  of  the  war. 

NuiK'atoii. — Electric  Cookinu,  Street  Lighting,  &c. 

— The  T.C.  has  decided  to  purchase,  at  a  coet  of  not  exceeding  £40, 
suitable  electric  cooking  apparatus,  and  to  grant  a  war  bonus  to  the 
electricity  works  staff.  Provided  the  order  for  conversion  is  placed  at 
once  by  the  Highways  Department,  the  Electricity  Committee  has 
decided  to  take  over  and  light  9  7  street  gas  lamps  on  the  route  ol 
existing  mains  in  November  next. 

There  was  a  net  profit  of  £87.S  on  the  working  of  the  electricity 
undertaking  during  the  year  ended  March  Slst  last. 

Salford. — Price  Increase. — The  Electricity  Committee 
has  decided  that  the  pii^e  of  energy  for  lighting  and  power  be 
increased  7 J  per  cent,  from  .July  1st  next,  except  as  regards  that 
supplied  to  the  tramways  department,  or  under  special  agreements 
for  unexpired  periods,  entered  into  prior  to  Oiitober  1st  last. 

Sidiiioiitli. —  Refuse  Destructor. — The  (luestion  of 
providing  a  refuse  destructor  for  the  urban  district  has  been 
deferred,  owing  to  the  refusal  of  the  L.G.B.  to  sanction  a  loan  for 
the  work. 

Soiitliaiiipton. — Electric  Vehicles,  Loans,  &c. — In 

view  of  the  successful  operation  of  the  electric  van  which  was  put 
into  service  recently,  the  Electricity  Committee  has  decided  to 
exercise  its  option  on  an  additional  chassis,  and  equip  the  same 
for  use  on  the  mains.  At  the  outbreak  of  war  the  Government 
commandeered  the   500-KW,  rotary  converter  on   order  from  the 


British  Thomson-Houston  Co.  In  view  of  the  fact  that  since  the 
service  of  tramcars  has  been  increased,  the  electrical  engineer  now 
supplies  the  cars  from  the  1,000-Kw.  sets,  the  company  was 
approached  as  to  the  cost  of  a  750-Kw.  set  arranged  so  that  the 
tramways  could  be  supplied  from  it  when  required.  It  has  now 
been  decided  to  purchase  the  machine  at  £1,909.  and  to  apply  to 
the  L.G.B.  for  sanction  to  borrow  the  cost.  In  reply  to  the 
Council's  application  for  further  sanction  to  loans  of  £8,000  and 
£6,000  for  mains  and  services,  the  L.G.B.  has  intimated  that  it  is 
not  prepared  to  give  its  sanction  unless  in  respect  of  extensions  to 
factories  engaged  in  the  making  of  munitions. 

Soiithitoit. — Price  Increase. — An  advance  of  10  per 

cent,  on  the  price  of  electricity  to  consumers  for  all  purposes  is  to 
take  effect  from  .lune  24th  next.  Following  the  lead  of  Southport, 
the  Birkdale  District  Electric  Supply  Co.,  Ltd.,  which  supplies  the 
Birkdale  area,  has  announced  an  increase  in  the  price  of  electricity 
of  10  per  cent,  to  commence  on  June  30th. 

Sl»('iiboi'OUiiii. — Price  Increase. — A  new  scale  of  the 
electrical  charges  has  been  prepared  in  cormection  with  the 
Council's  electricity  undertaking,  which  will  operate  from  .luly 
Ist,  and  provides  for  («)  the  abolition  of  a  10  per  cent,  addition 
on  the  net  amount  of  oonsnmers'  accounts,  which  came  into  force 
on  .January  let,  1913  ;  (J)  that  charges  for  current  for  heating  and 
power  be  2id.  per  unit  on  a  minimum  consumption  of  150  units 
per  quarter  per  h.p.  of  demand,  and  Hd.  per  unit  above  such 
minimum,  with  sliding  scale  discount  for  payment  within  a  month 
of  demand  :  and  (r)  that  the  charge  for  lighting  current  be  4id. 
per  unit,  with  a  discount  of  5  per  cent,  for  payment  within  a 
month  of  demand. 

Sfaljbridiie. — Proposed  Loan. — The  Joint  Tramways 

and  Electricity  Board  has  decided  to  apply  to  the  L.G.B.  for  sanc- 
tion to  borrow  £4,000  for  transformers  and  mains  for  munition 
factories. 

L.G.B.  sanction  has  been  received  to  the  borrowing  of  £12,921, 
and  mains  extensions  are  to  be  carried  out. 

\\altliaiiistow. — iNfREASEU  Prices.  —  The  Lighting 
Committee  has  decided  to  increase,  as  from  the  June  quarter,  the 
prices  charged  for  current  by  15  per  cent.,  except  in  the  case  of 
contracts.  As  regards  prepayment  meters,  it  is  proposed  to  charge 
the  consumer  an  equivalent  of  15  per  cent,  upon  the  sum  taken 
from  the  meter.  The  engineer  is  to  negotiate  with  those  con- 
sumers who  have  period  contracts,  with  a  view  to  their  paying  the 
increased  price  without  prejudice  to  the  terms  of  the  contract. 

West  Iti'oiinvicli. — Year's  Wdrkinc. — The  accounts 
of  the  electricity  undertaking  for  the  year  ended  Mari^h  31st  last 
show  a  net  profit  of  £878,  which  is  to  be  carried  to  net  revenue 
appropriation  account.  The  total  income  of  the  undertaking  was 
£20,2^2,  or  an  increase  of  £1,938  as  compared  with  the  previous 
12  months.  The  receipts  from  the  sale  of  current  show  an 
increase  of  £1,824.  The  L.G.B.  has  sanctioned  the  borrowing  of 
£3,300  for  mains  and  £3,444  for  new  boiler,  pipework,  feed  pump, 
transformer,  switchgear,  regulator  and  cable  connections.  Appli- 
cation is  to  be  made  for  the  consent  of  the  B.  of  T.  to  put  up 
another  overhead  main  in  order  to  give  a  larger  supply  of  current 
to  the  premises  of  Messrs.  .1.  Brockhouse  \  Co.,  Ltd. 

Mliarfedah'.— Proposed  E.L.  Scheme. — The  confer- 
ence of  representatives  of  various  local  authorities  to  consider  the 
possibility  of  a  joint  scheme  of  electric  supply,  in  view  of  the 
withdrawal  of  the  Yorkshire  Electric  Tower  Oo.'s  Bill,  was  held 
last  week  at  Yeadon.  Representatives  were  present  from  the 
Councils  of  Yeadon,  Bawdon,  Guiseley,  Otley,  Burley  and  Wharfe- 
dale  Rural  Councils.  A  resolution  was  adopted  in  favour  of  the 
produition  of  the  current  inside  the  area  covered  by  the  local 
authorities  represented,  and  a  committee  was  appointed  to  obtain 
information  as  to  the  cost  of  purchasing  energy  in  bulk  from 
every  available  company  or  Corporation  within  reach,  and  also  aa 
to  the  best  means  and  the  cost  of  obtaining  a  combined  provisional 
order. 

MoFfCstcr. — War  Bonuses. — The  Electricity  Com- 
mittee has  recommended  the  T.C.  to  grant  a  war  bonus  of  2s.  6d. 
per  week  to  certain  members  of  the  electricity  works  staff,  and  2j. 
per  week  to  others. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — A  very  large  expenditure  is  contemplated 
in  connection  with  the  electric  tramway  extension  for  the  eastern 
suburbs  of  Melbourne.  Two  lines  already  in  hand  involve  an 
estimated  expenditure  of  £215,000,  and  other  lines  are  in  contem- 
plation involving  a  further  expenditure  of  £148,500.— .IWinwr/Mi 

Biriiiiimliaiii. — Year's  Workini;. — The  annual  accounts 
of  the  Corporation  tramways  department  for  the  year  ended  March 
3l8t  last  show  a  total  revenue  of  £647,014,  as  against  £635,471  for 
1914.  Working  expenses  amounted  to  £473,879,  aa  compared  with 
£445,607  in  the  previous  year,  leaving:  a  gross  balance  of  £173,136, 
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and  after  paying  interest  and  sinking  fund  charees,  the  net  saiplns 
for  the  year  was  £47,596.  of  which  £17,59i>  was  placed  to  reserve 
fnnd,  the  balance.  £30,000,  beinpr  transferred  to  the  credit  of  the 
borough  rate  acsonnt.  The  total  oar-miles  run  were  14,232,902  ; 
the  average  traflSc  revenue  per  cir-mile  10T93d.,  as  against  10'563d.  ; 
the  average  working  expenses  per  car-mile  "^Dld.,  as  against 
7'494d.  in  1914  ;  and  the  percentage  of  working  expenses  to  receipts 
73  as  against  70  per  cent,  in  the  previous  year.  It  is  believed 
that  the  loss  in  traffic  due  to  the  war  was  between  i  40,000  and 
£50,000.— Hhmhig/iani  Dailij  Pout. 

Bolton. — Strikk. — A  settlement  of  the  tramway  strike 
was  arrived  at  on  Tuesday,  and  the  car  servit-s  was  resumed  on 
Wednesday,  after  three  days  of  idleness.  The  men  returned  to 
work  in  oonscnuenoe  of  an  offer  made  by  the  Gommittee  that  no 
notice  would  be  put  up  requiring  them  to  work  proposed  extra 
cars  ;  this  overtime  will  be  worked  voluntarily.  A  further  promise 
was  made  to  the  men  that  other  grievances  would  be  considered. 

Cll«'>>t«'i'. — The  Tramways  Committee  has  received  a 
letter  from  Capt.  Gosset,  stating  that  it  was  quite  possible  that 
sanction  could  be  obtained  for  wounded  soldiers,  who  were  unable 
to  return  to  the  Front,  to  accept  positions  as  tram  conductors,  and 
so  relieve  those  eligible  for  enlisting.  The  Committee  has  agreed 
to  employ  such  men  as  are  capable  of  doing  the  work,  as  vacancies 
occur. 

(  o^eiitry. — Female  Labour. — Women  conductors  are 

to  be  employed  on  the  less  frequented  tramway  routes. — Birming- 
ham Daihi  B'st. 

filasffow, — Year's  Workixh. — The  tramway  depart- 
ment's financial  year  closed  on  May  31st,  and  it  is  stated  the  net 
receipts  will  reach  £1,070,3.53,  or  abaut  £8,000  below  the  record 
total  of  last  year.  The  number  of  passengers  carried  was  about 
300,000  les',  though  this  is  looked  upon  lightly,  as  last  week,  for 
instance,  the  number  of  tickets  issued  reached  the  remarkable 
figure  of  7,039,490.  This  represents  more  than  the  total  popula- 
tion of  the  city  patronising  the  cars  daily. 

Hull. — Year's  Working. — A  net  protit  of  £li,574 
was  made  on  the  tramways  for  the  year  ended  March  3l8t  last  ; 
£10,000  of  this  has  been  allocated  towards  relief  of  the  rates,  a^d 
a  sum  of  £6,076  has  been  carried  to  reserve  fund. 

London. — L.C.C.  Trajiway  Strike. — The  joint 
executive  of  the  two  Tramwaymen's  I'nions  decided  late  on 
Monday  night  to  recommend  all  L.C.C.  tramway  employes  who  are 
al'Dve  military  age  to  return  to  work. 

A  notice  was  issued  on  Monday  by  the  Council's  tramway 
manager  that  since  the  majority  of  the  men  above  Army  age  have 
returned  to  work,  although  men  who  are  eligible  for  service  in  the 
ForiES  will  not  be  taken  back,  those  who  enlist  will  receive 
favourable  consideration  for  reinstatement,  as  far  as  may  be 
possible,  after  the  war  .  \  and  any  man  of  military  age  unable  to 
enlist  may  appeal  to  the  chief  officer  And  state  his  reasons,  and  he 
will  consider  whether  any  special  circumstance?  allow  an  exception 
to  be  made  in  hie  case. 

The  M.E.T.  Co.'s  employes  have  all  returned  to  work,  the  company 
having  made  no  stipulation  in  regard  to  enlistment. 

\ewcastle-on-Tyue. — Fejiale  Labour. — At  a  meet- 
ing of  the  Tramways  Committee  on  May  26th,  the  general  manager 
reported  that  since  the  last  meeting  48  women  conductors  had 
been  trained,  24  were  in  full  charge  of  cars,  and  the  rest  were  in 
training  on  cars.  Their  employment  had  been  an  unqualified 
success,  and  had  surpassed  all  anticipations.  Applications  for 
further  women  conductors  were  desired.  The  Committee  decided 
to  abolish  '.1  workmen's  fares,  the  minimum  fare  to  be  Id. 

Ranisbottoni. — Eailless  Tractiox. — The  first  of  the 

new  railless  cars,  ^n-hich  has  been  built  on  stronger  lines  than  the 
earlier  one?,  was  delivered  last  week,  and  a  trial  run  was  stated 
to  be  satisfactory.  The  chassis  is  heavier,  the  wheels  larger  in 
diameter  and  provided  with  wider  tires,  while  more  flexible  springs 
are  fitted.  Another  car  is  on  order,  and  the  older  cars  are  to  be 
altered  to  conform  with  the  new  design. 

Salford, — Female    Labour. — The    women  who  have 

been  training  as  tramway  conductors  are  to  be  on  duty  about  .'4 
hours  daily  (Sundays  excepted),  to  work  "emergency  oars"  in 
the  mornings  and  evenings,  when  people  are  going  to  or  from 
business.  Mr.  G.  W.  Holford.  general  manager,  has  addressed  a 
notice  to  the  men  explaining  the  circumstances  under  which  the 
women  are  being  employed  and  asking  the  men  to  assist  the  new- 
comers as  far  as  passible.  A  notice  has  alsa  been  issued  in  which 
the  Tramways  Committee  appeals  for  the  kind  co-operation  and 
consideration  of  the  travelling  public  under  the  new  conditions. 

Stalybi'irtffe,  —  The  Stalybridge,  Hyde,  Mossley  and 
Dakinfield  Joint  Tramways  and  Electricity  Board,  on  May  26th, 
sealed  precepts  on  the  four  Corporations  amounting  in  the  aggre- 
gate to  £7,000,  being  the  amount  of  the  deficiency  in  the  net 
revenue  of  the  Board  to  March  3l8t  last. 

Sunderland. — Year's  Working. — During  the  past 
year  the  Corporation  tramways  earned  a  total  revenue  of  £75,615  ; 
the  total  working  expenses  were  £41,549,  and  the  amount  carried 
to  net  revenue  account  £34,066.  Interest  on  capital  absorbed 
£6.463  ;  repayment  of  loans,  £10,374  ;  renewals  fund,  £9,602,  and 
£5,000  was  piid  to  the  borough  fund  in  aid  of  the  rates.  The 
reserve  and  renewals  fund,  which  stood  at  £39,508  on  March  Slst, 
1914,  is  now  inoreased  to  £45,044. 


I'.S.A.— Suburban   Railway   ELF.cTRiFicATiox.--The 

report  of  the  engineer  of  the  Wisconsin  Railroad  Commission, 
following  an  investigation  of  transportation  facilities  in  the  met- 
ropolitan district  of  Boston,  recommends  the  electrification  of  the 
following  lines  centring  in  that  city,  which  the  Public  Service 
Commission  promises  to  consider  with  a  view  to  their  gradual 
conversion  :— The  Saagus  and  Medford  branches  of  the  Boston  and 
Maine  Railroad  ;  the  West  Roxbury  branch  of  the  New  Haven, 
and  the  Newton  Circuit  of  the  Boston  and  Albany  Line.  These 
are  steam-operated  at  the  present  time,  and  it  is  proposed  to 
reconstruct  them  by  the  laying  of  parallel  track  for  local  trains 
which  would  be  run  from  the  termini  of  the  Boston  Elevated  Rail- 
way's present  tunnels  and  elevated  structures.  The  scheme  con- 
templates the  creation  of  three  main  routes  intersecting  at  the 
centre  of  the  branch  ;  about  #15,000,000  would  be  required.— 
Mectrical  Review  and  Western  Electrician. 

NoBFOLK  AND  WESTERN  Electbification.— According  to  the 
Jlailwaij  Gazette,  this  is  the  first  line  where  the  high-power  elec- 
tric locomotive  has  superseded  the  MaUet  compound  steam  loco- 
motive. The  line  electrified  is  in  the  Pocahontas  coalfield,  about 
3.".  miles  in  length,  and  the  traffic  consists  principally  of  coal.  This 
is  handled  under  closely  competitive  conditions,  and  a  very  large 
volume  has  therefore  to  be  moved  in  order  to  make  the  traffic 
profitable.  At  present  the  amount  carried  daily  is  from  40,000  to 
60,000  tons,  and  it  is  conveyed  in  trains  weighing  about  3,250 
tons,  consisting  of  steel  hopper  cars  of  100  tons  capacity  carried 
on  six-wheel  bogies.  There  are  long  and  heavy  grades,  rising  1 
in  7.".  and  1  in  100,  and  a  long  1  in  50  down  grade.  Hitherto, 
three  Mallet  compounds  have  been  required,  and  the  average  speed 
has  been  7  m.p.h.,  but  with  the  new  electric  locomotives,  the 
motors  of  which,  during  acceleration,  develop  as  much  as 
11,000  H.P.,  and  while  running  at  regular  speed  on  the  up  grade 
a  continuous  output  of  8,000  H.P.,  take  the  trains  at  an  average 
speed  of  U  m.p.h.  In  view  of  the  serious  financial  strain  through 
which  the  railways  of  the  United  States  are  now  passing,  and  the 
fact  that  no  railway  would  at  present  undertake  electrification  unless 
the  prospects  were  very  reassuring,  the  work  now  being  done  on 
the  Norfolk  i:  Western,  and  on  the  Chicago,  Milwaukee  \  St.  Paul, 
is  very  significant. 

West   Broniwioh. — Year's  Working. — The  net  profit 

of  the  Corporation  tramways  last  year  was  £192,  which  is  to  be 
carried  forward.  On  the  other  hand,  on  the  motor-'buses  there 
was  a  net  deficiency  of  £13.i,  which  will  be  a  charge  on  the 
borough  fund  during  the  current  year. 

Vorh. — Tramway  E.Vtexsiox. — The  L.G.K.  has 
sanctioned  the  proposed  extension  of  the  tramways  from  Nessgate 
to  Hull  Road. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A  Telea'i'aph  spy. — It  is  reported  that  the  parish 
priest  of  Caporetto,  an  Austrian  village,  has  been  court-martialled 
and  shot  by  the  Italians  for  treasonably  communicating  with  the 
Anstrians  by  means  of  a  secret  telegraphic  apparatus. 

Araentiua. — It  is  announced  at  Buenos  Ayres  that  tele- 
grams for  Germany  and  Austria  must  in  future  be  sent  by  way  of 
the  U.S.  wireless  station  at  Sayville. — Journal  Telegrajiliiijiie. 

\ew  (able. — The  Greek  ^linistry  of  Ways  and  Com- 
munications has  decided  to  connect  the  Epirus  with  the  Isle  of 
Corfu  by  a  submarine  cable  riii  Santiquaranta.  —  Juunial 
Telegraphique. 

>'orfh  Sea  Cable. — It  is  reported  that  Great  Britain 

has  given  the  Norwegian  Government  a  guarantee  that  she  will 
respect  the  Great  Northern  Telegraph  Co.'s  steamers  while  they 
are  repairing  the  Anglo-Norwegian  cables.  Norway  has  asked 
Germany  to  give  a  similar  guarantee,  but  no  reply  has  been 
received. 
Panama   (anal. — The  U.S.A.  Government  is  building 

three  steel  towers  19s  m.  high  near  the  Canal,  to  carry  the 
antenr*  for  the  Panama  wireless  station.  The  towers  measure 
45  m.  wide  at  the  base  and  3  m.  at  the  top,  and  will  weigh  about 
1,000  tons. — Journal  Tilegraphique. 

Straits  Settlements. — The  American  Consul  at  Singa- 
pore reports  that  a  permanent  wireless  station  at  Singapore  has 
recently  been  erected  to  be  controlled  by  the  Government.  It  was 
anticipateij  that  the  plant  would  be  in  operation  by  the  middle  of 
April.  The  apparatus  is  a  complete  Marconi  5-KW.  outfit,  having 
a  range  of  400  miles,  which  can  be  exceeded  under  favourable 
conditions.  The  towers  are  250  ft.  high,  and  the  total  cost  is 
estimated  at  about  £23,000.  At  the  outbreak  of  war  a  temporary 
wireless  station  was  erected  on  the  top  of  a  building  in  the 
centre  of  the  city,  but  it  is  not  a  high-power  station,  and  has 
been  maintained  for  the  Naval  Intelligence  Bureau.  It  is 
announced  in  the  Government  Gfi:ette  of  the  Federated  Malay 
States  that  10  acres  have  been  acquired  in  Penang  and  Bntterworth 
for  a  wireless  telegraph  station. 

Iruanay. — Dr.  Enrique  Wilson,  on  behalf  of  a  North 
American  syndicate,  has  applied  to  the  Government  for  permission 
to  establish  a  powerful  wireless  telegraph  station,  with  which 
Uruguay  would  be  able  to  communicate  directly  with  Panama 
and  New  York,  and  by  means  of  these  stations,  with  Europe. — 
Bevieu:  of  Eiier  Plate, 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Klioudda. — June  4th. 
(30,000  sallonp),  for  Forth 
Notices  "  May  28th. 


U.D.C.     Water-Storage  tank 
electricity   works.     See    "  Official 


\l»er(le<'ll. — Corporation  Electricity  AVorks.  One  year's 
supply  of  email  eteam  coal,  Mr.  J.  A,  Ball,  City  Electrical 
Engineer. 

Australia. — ]MEi,i!orRNK. — July  14th.  A'ictoriuu  Hail- 
way  Commissionerp.  Supply  of  60,00ii  Hame  arc  carbonB  for  use 
in  Ganz  flime  arc  lamps  (Contract  28,811). — Anstraliiut  Mining 
Standard. 

Victorian  Railways.  July  14th.  Alnmiaium  feeder,  insulators, 
anchoring  clamps,  kc,  for  the  St.  KildaBrighton  electric  street 
railway.  Contract  No.  28, sl7.  Particulars  at  Contractor's  Room, 
Spencer  Street,  Melbourne. 

August  lltb.  One  1,000  KW.  D.c.  generator  complete,  liquid 
starter,  &c-.,  for  City  Council.     See  "Official  Notices"  to-dav. 

Adelaide. — July  14tb.  Galvanised-iron  wire,  for  P.M.G.'s 
Department.     See  "Official  Notices"  today. 

Sydney.— July  12th.  Metropolitan  Board  of  Water  Supply  and 
Sewerage.  Two  steam  turbines  and  condensers  at  Kjde  pumping 
station,  for  the  Chats  wood  pumping  plant.  Secretary,  341,  Pitt 
Street,  Sydney. 

July  19th.  Council.  Meters  for  the  Electric  Light  Department, 
Town  Hall.     Specification  10s.  tid. 

July  19th.  Council.  Maximum-demand  indicators.  Specification 
(10?.  6d.)  from  Electric  Light  Department. 

July  19th.  Municipal  Council.  One  or  two  12,000-K\v.  turbo- 
alternators  (Contract  No.  3(i3).*  A  copy  of  the  specification  can 
be  obtained  from  the  City  Electrical  Engineer,  Sydney. 

July  19th.  Steel  towers  for  33,000volt  transmission  line. 
Specification  (lOs.  6d.)  at  E.L.  Department,  Town  Hall. 

July  21st.  N.S.W.  Government  Railways  and  Tramways  Depart- 
ment.    One  250K.V.A.  turbo-generator.* 

Perth.— July  7tb.  Deputy  P.M.G.  31,000  pnroelain  or  alter- 
natively stoneware  insulators  (Schedule  132  W.A.).' 

Specifications  for  the  items  marked  *  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Birlienhead.— June  loth.  Rough  slack  (washed  and 
unwashed)  and  small  coal  (washed  and  unwashed )  for  the  elec- 
tricity stations  for  six  or  twelve  months.  Borough  Electrical 
Engineer. 

Bl'idIiii<>'tou. — 2,000  tons  of  coal,  for  the  Corporation 
electricity  workp.     Mr.  A.  J.  Beckett,  Electiioal  Engineer. 

Clechlieatoil. — lune  ilth.  Slack  coal  (o.OOO  tons)  for 
the  Spenborough  U.D.C.  electricity  works.  Mr.  J.  H.  Linfield, 
Clerk,  Town  Hall. 

IMibliii. — June  7th.  Electric  passenger  lift  for  Irish 
United  Assurance  Society.    See  "Official  Notices"  May  2sth. 

Ecdes. — June  9th.  Corporation.  Installation  of  the 
electric  light  at  the  Anson  Street  (Jouncil  Schools,  Wint^n.  Forma 
of  tender  (lOs.)  from  Mr.  E.  Parkes,  Town  Clerk,  Town  Hall. 

Ediubiirn'li. — June  L'lst.  Two  5,000-kw.  turbo-alter- 
nators and  condensing  plant,  for  Portobello  supply  station.  See 
"  Official  Notices"  May  2l8t. 

CillaSii'OM. — June  7th.  The  Trustees  of  the  Clyde  Naviga- 
tion invite  tenders  for  a  year's  supply  of  electrical  stores.  Mr. 
T.  R.  Mackenzie,  General  Secretory  and  Manager,  in,  Robeition 
Street. 

(lira .VS.— June  10th.  U.D.C.  Six  or  twelve  mouths' 
supply  of  Griff,  Babbington  or  Stockingford  httrd  steam  coal  for  the 
electricity  station.    Electrical  Engineer,  Grays  Thurrock  U.D.C. 

Kirkcaldy. — June  11th.  Corporation,  loo  half-watt 
1,000c  i>.  lampi  and  lanterns  for  street  lighting.  See  Official 
No' ices"  May  2.sth. 

liOiidoit. — L.C.C. — June  4th.  Installation,  2(!0  wiring 
points,  315  lights,  also  electric  bells,  at  the  County  Secondary 
School,  South  Hackney.     See  "official  Notices"  May  :;lst. 

St.  Pa.nceas. — June  14th.  Corporation.  Twelve  months'  supply 
of  Welsh  and  steam  coal  for  the  electricity  stations  and  baths. 

West  Ham. — June  14th.  Installation  of  lighting  and  water- 
heating  apparatus  at  Knox  Road  Special  School,  for  Edaoation 
Committee.     See  "Official  Notices"  May  2sth. 

.Mancliestt'i". — June  Kith.  -Io-k\v.  steam  dynamo  for 
Cottage  Homes,  Styal,  for  Manchester  Union.  See  "  Official 
Notices  "  to-day. 

|{ail!;'00n. — August  Uth.  Installation  of  a  system  of 
firc-alarmp,  for  the  municipality.  Specitication  (lOs.)  from  Messrs. 
Ogilvy,  Gillanders  &  Co.,  67,  Cornhill,  E.C. 

Redditcb.— June  11th.  h.t.  three-phase  switchboard. 
Soo  "  Official  Notices"  May  2sth 


Tasiiiaiiia.  —  Launceston. —  July  26th.  Sub-station 
equipment.  Section  I,  Converter  machine,  switchgear,  ,tc.  ;  Section 
II,  ITnderground  feeder  cable.  Specification  (21p.)  from  the  City 
Electrical  Engineer,  Town  Hall. 

HoBAET. — July  5th.  Lead-covered  telephone  cables  ;  glassware 
an"!  other  materia!  for  batteries  ;  telephone  instruments,  k>.,  for 
P.M.G.'s  Department.    See  "Official  Notices"  May  2^th. 


CLOSED. 

|{|'idliii!>'loii. — The  Electricity  Committee  recommends 
the  acceptance  of  the  tender  of  the  New  Destructor  Co.,  Ltd  ,  at 
£i'i.33'.',  for  a  refuse  destructor  on  a  site  adjjining  the  electricity 
works. 

Buxton.— The  U.D.C.  has  accepted  the  tender  of  Messrs. 
Day  &  Ferguson  for  2,000  tons  of  Pilsley  hard  slack  caal  for  the 
electricity  work?. 

I>erby. — The  T.C.  has  sealed  a  contract  with  the  Derby 
Kilburn  Colliery  Cc,  Ltd.,  for  coal  for  the  electricity  workp. 

IMibliii. — The  Corporation  Committee  of  Supplies  has 
recommended  the  acceptance  of  the  tender  of  Messrs.  J.  McKelin 
and  Co.,  for  1:.'  months'  supply  of  Scotch  steam  nuts,  at  25.".  Hd. 
per  ton,  for  the  electiicity  generating  station. 

Haiiiiiiersiiiitli.  —  The  Electricity  Committee  reports 
that  for  the  annual  supply  of  box  frames,  coverp,  boxes,  ic,  Messrs. 
W.  Lucy  &  Co.,  the  second  lowest  tenderers,  have  intimated  that 
they  would  require  an  additional  71  per  cent,  on  the  prices  tendered 
by  them.  In  view  of  this  increise  and  that  the  requirements  of 
the  department  will  be  less  than  wc>  anticipated,  the  Committee 
rescmmends  the  purchase  of  these  items  in  the  open  mark  at  as 
favourable  opportunities  occur.  The  Committee  reports  the  pur- 
chase of  .'0  tons  of  Babbington  2-in.  slack  uoal.  at  19?.  r>d.  per  ton, 

llasliiiii'den. — The  Tramways  and  Electricity  Committee 
has  accepted  the  tender  of  Mr.  .1.  Milne,  for  petrol  required  during 
the  period  ending  March  Slat  next. 

l/t'jton. — The  U.D.C.  has  entered  into  contracts  with 
the  Electrical  .Apparatus  Co.,  Ltd.,  the  British  Thomson-Houston 
Co.,  Ltd.,  and  the  Reason  Manufacturing  Co.,  Ltd.,  for  ordinary 
meters,  and  with  the  B.I.  and  Helsby  Cables,  Ltd.,  for  slot  meters, 
for  a  period  of  twelve  months. 

.flaiicliester. — The  Engineering  Sectional  (Committee 
of  the  Education  Cc  111 mittee  has  approved  the  renewal  of  certain 
plates  in  the  Tudor  storage  battery,  at  £250. 

The  Education  Committee  has  sroepted  the  tender  of  Messre. 
R.  Seddon  and  Sons  for  installation  of  electric  light  at  the  new 
Islington  School  Clinic,  and  the  tender  of  Messrs.  R.  O'Brien  i:  Co. 
for  a  telephone  at  Alder  House. 

The  following  tenders  have  been  accepted  by  the  Electiicity 
Committee : — 

Three  l.aoO-K.v.A.  BlaUc  transformers.— British  WestiDuboUhO  Co. 

Cable.— B.I.  &  Helsby  Cables.  Ltd. 

Purchase  of  scrap  copper  and  scrap  cable.— B.I.  A  Helsby  Cablet?,  Ltd. 

The  Tramways  Committee  has  accepted  the  tender  of  Messrs. 
I.'iaao  Bentley  A:  Co.,  Ltd    for  lineeed  oil. 

Meter  f«nf  raets. — Messrs.  Ferranti,  Ltd.,  have  secured 
a  contract  from  Glasgow  Corporation  for  the  supply  of  continuoua- 
current  electricity  meters  for  the  year  ending  May  3l8t,  ll'lt^. 

Messrs.  Chamberlain  ,^  Hookhara,  Ltd  ,  have  reorivcd  contracts 
for  meters  for  the  oouiing  year  from  Giafgow  and  Falkirk. 

The  Hornsey  B.C.  has  placed  a  contract  with  the  British 
Thomson-Houston  Co.,  Ltd.,  for  their  direct-current  ampere-hour 
meters  for  12  months. 

Xew  Xealaud. — Whanoarei. — For  electric  wiring  and 
the  installation  of  meters  for  the  B.C.  the  following  tenders  were 
received  :  — 

National  EloclrlCBl  and  EnUlneerlnS  Co.  I.ld.  ..    mccfptoS  i  .f  7.MH 

A.  .V  T.  Burt W,1H 

Turnbull  ,t- Jones       8.a«7 

— ypw  Xealttiid  t>hippiii<i  <ind  Cummeree. 

.Salford. — The  Electricity  Committee  has  accepted  the 

following  tenders  : — 

H.T.  culiiolo  and  control  panel,  £S11.— British  Weslinghoiiss  Co. 

Wft  «ir  flitor.  f;tJ7.— Hccnan  ,t  I'roudc,  Ltd. 

Transformer,  £1(10.— PerrantI,  Ltd. 

Purchase  o(  scrap  copper,  ilTil  lapprox.l.- B.I.  and  Helsby  Cablcis,  Ltd. 

South  .41'rica. —  The  .Fohannesburg  Municipality  has 
accepted  the  tender  of  the  Telegraph  ManafsctariDcr  Co.  for  five  milai 
of  trolley  wire,  at  K'i9  158.  per  mile,—  >.  .yiricunMxnin^i  Journal. 
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FORTHCOMING    EVENTS. 


Association  ol   Mining   Electrical  Engineers   (Notts,  and   Derbyshire 

Branch> -Satarday.  June  5th.  At  a  30  p.m.  At  Umyersiiy  College,  Not- 
tingham.' Paper  on  "Eiperiooes  with  Electrical  Plant,"  by  Mr.  A. 
Smellie. 


Hoyal   Institution  of  Great  Britain.  -Monday,  June  7lh 
Albemarle  Street,  W.    General  Meelin" 


At  5  p.m.    At 


InsUtntlon   of  Mining   Engineers.— Thursday.  June  10th.    At  11  a.m.    lo 

therjoms  of  the  Geological  Society,  Bnrlington  House,   Piccadilly,  w. 

General  Meeting. 

Friday,  June  llth.    Visit  colliery  sinkings  near  Coventry. 
North  of  England  Institute  of  Mining  and   Mechanical  Engineers.-- 

Saturday,   June    Wth.      At   a  p.m.      At    Newcastle-on-Tyne.      General 

Meeting. 
Salford  Technical  and   Engineering  Association,— Saturday.  June  lath. 

Visit.    Manchester  Corporation  Electricity  Works,  Stuart  Street  Power 

Station, 


NOTES. 

The  Elcitriial  Fiitiire  ol  Beljiiiini.— With  reference 
to  our  leading  article  on  this  subject  and  the  full  report  of  a  paper 
by  M.  Steylaers,  we  have  pleasure  in  publiehine:  the  followins 
letter : —  ,      ,  • 

"  Sir,— Referring  to  our  letter  dated  17th  ult..  we  are  now  m  a 
position  to  inform  yon  that  we  intend  to  oanvoke  a  new  meetiner 
between  the  Belgian  and  English  manufacturers  within  two  or 
three  weeks.  We  will  inform  you  the  exact  date  within  a  few 
days.  The  Belgian  Committee  for  Trade  with  the  Allies  have  put 
their  rooms  at  onr  disposal  in  4:;,  Shoe  Lane.  Will  you  be  in  a 
position  to  induce  the  English  manufacturers  to  attend  this 
meeting,  which  seems  more  necessary  than  ever  to  begin  to  talk 
about  taking  energetic  measures  towards  the  production  of  our 
future  busiuess  against  German  trade  ' 

"  I  do  not  know  whether  you  are  fully  aware  of  what  is  happen- 
ing at  the  present  time  in  Germany  with  regard  to  preparing  for 
the  economic  struggle  with  the  Allies  after  the  war.  It  will  be 
sufficient  to  state  that  at  the  present  time  already  hundreds  and 
thousands  of  small  labels  are  being  made  in  Germany  in  electro- 
type ■o'ith  the  mention,  '  Not  made  in  Germany.'  Do  you  see  what 
this  means  .'  Are  yon  fully  aware  that  Germany  after  the  war  is 
going  to  conduct,  through  neutrals  and  even  through  many  of  our 
own  countrymen,  a  campaign  against  her  own  goods,  and  is  goiog 
to  brand  her  own  goods  with  her  own  labels,  'Not  made  in 
Germany'  / 

"This  may  be  something  like  a  false  signature,  but  we  are 
already  getting  accustomed  to  such  mean  acts,  which  would  be 
reproved  by  the  honest  tradesman.  I  will  tell  you  something 
more.  Are  you  aware  that  already  now  active  steps  are  being 
taken  by  German  business  men  with  neutrals,  and  also  with 
Belgian  and  English  people,  to  induce  them  to  act  after  the  war  on 
behalf  of  German  trade,  as  what  we  call  in  French  PrHe  yom  .' 
This  means  that  ; 

(1)  The  Germans  realise  perfectly  that  they  have  absolutely  lost 
the  war ; 

(2)  That  they  have  absolutely  lost  the  goodwill  ; 

(3)  That  they  consider  the  end  of  the  war  to  be  much  nearer  than 
many  people  think,  a  fact  which  they  know  better  than  ourselves, 
because  they  can  calculate  better  what  is  their  real  power  and  resist- 
ance on  the  economic  point.  All  these  facts  stated  above  are  proved 
by  personal  witnesses  actually  in  Germany  who  are  studying  these 
economic  sides  to  the  very  foundations. — Yours  faithfully, 

"R.  Steylak.bs. 
"  7,  Idol  Line,  London,  EC,  June  Ixl,  1915." 

The   Latest    ••  Mag,uetu; ''    Invention.— One  of  the 

most  bare-faoed  devices   to  ensnare  the  credulous  that  we  have 
ever  met  with  has  recently  been  brought  to  our  notici  by  the  city 
electrical    engineer    of    Londonderry,    Mr.  R.   V.    Macrory,  who 
laments  the  fact  "  that  hands  are  now  employed  in  producing  such 
rubbish  at  the  present  time,  when  so  much  useful  work  is  being 
delayed."  It  consists  of  two  thin  wires,  of  iron  and  some  other  metal, 
about  7  in.  long,  twisted  and  soldered  together  at  one  end  like  the 
Iptter  Y,  with  the  tail  of  the  Y  coiled  in  the  form  of  a  small  helix. 
This  device  is  caUed  the    "sun-ray  magnet,  "  and  is  described  in  a 
cleverly-written  leaflet  ("No.  1,  Vol.  I  ')  as  a  "Great   -jientiec 
gardening   discovery,"   a    "  simplified  '  wireless '  method  of  elec- 
trifying the   soil  and   its  plant  life   with   '  Sun-Riy   Magnets.'  " 
The   leaflet  is    ornamented   with    quotations     from    Swift    and 
Emerson,  and  on  the  last  page,  with  consummate  impudence,  refers 
to  our  articles    on   the    uses    of    electricity  in   agriculture   and 
horticulture.     The  two  straddled  legs  of  the  "  magnet  '  are  to  be 
pushed  into   the  soil  a  few  inches  from  the  plant,  in  a  position 
"  that  is  most  opm  to  the  sun  and  the  atmospheric  electric  cur- 
rents."     If  the  soil  is  hard,  it  should  be  loosened  all  round  the 
plant — a  process  which,  it  will  be  noticed,  is  itself  likely  to  aid 
plant  growth,  though  the  improvement  will,  by  the  superficial,  be 
attributed  to  the  use  of  the  "magnet."      Careful  instructions  are 
also  given  to  water  the  plant  regularly,  on  the  score  that  "  a  plant 
aided  bv  a  '  San-Ray  Magnet '  is  able  to  absorb  more  moisture,"  and 
we  are  artlessly  informed  that  "in  continuously  dry  soil  the  Elec- 
trically-stimulated  plant  does,   perhaps,   less  well  than  without 
Electricity  "  :     As  a  proof  that  the  "  Magnet  "  possesses  electrical 
properties,  the  two   ends  are  shown  connected  to  a  sensitive  gal- 
^■anometer,  while  the  soldered  junction  is  held  between  the  finger 
and  thumb.    Naturally,  the  thermoelectric  current  thus  produced 
deflects  the  needle,  and  the  doubter  is  convinced.    But  it  is  claimed 
that  in  use  "the  'Sun-Esy  Magnets'  act  as  'oondnotors'  of  the 
Infinite  Electrical  Carrsnte  of  the  atmosphere." 


We  will  not  follow  the  leaflet  through  its  ingenious  manipula- 
tions of  genuine  experimental  facts  on  the  effect  of  electricity  on 
the  growth  of  plants,  its  clever  illustrations  of  plants  alleged  to 
be  grown  with  and  without  the  "  sun-ray  magnet,  '  its  specious 
arguments,  undoubtedly  compiled  by  some  person  of  education  and 
ability  who  ought  to  be  better  employed.  We  only  hope  that  our 
readers  will  miss  no  opportunity  of  putting  their  florists,  seeds- 
men, ironmongers  and  other  tradesmen  on  their  guard  against 
this  plausible  imposition — which  is  priced  at  Is.  for  6  and  5s. 
for  40. 

I,n.E..4.  Meetiii!!'.  191.>. — The  twentieth  annual  general 
and  business  meetings,  which  this  year  take  the  place  of  the  usual 
Convention,  will  be  held  in  London  at  the  Institution  of  Electrical 
Engineers,  Victoria  Embankment,  W.C.,  on  June  17th  and  18;h,  as 
follows  :  — 

June  17th,  10  a.m. — Report  by  A.  S.  Blaokman  (Sunderland )  and 
T.  Roles  (Bradford),  on  behalf  of  Point  Five  Association,  on  "The 
Practical  Result  of  the  Point  Five  Tariff,"  followed  by  a  disf ussion. 

2.30  p.m.— Report  by  F.  Ay  ton  (Ipswich)  on  "The  Use  of 
Electrical  Vehicles  in  Municipal  Service,  "  followed  by  a  discussion. 

5  p.m. — Parade  and  demonstration  of  electrical  vehicles  on  the 
Embankment. 

June  18th,  9.30  a.m. — Council  meeting. 

10  a.m. — Annual  general  meeting. 

A  meeting  of  the  Point  Five  Association  will  also  be  held  at 
Tricity  House,  Oxford  Street,  W.,  at  7  p  m.,  on  June  17th. 

The  Council's  headquarters  will  be  at  the  Hotel  Cecil.  The  usual 
visitors'  list  will  on  this  occasion  hs  suspended  ;  there  will  be  no 
social  functions,  and  it  is  not  proposed  to  invite  ladies.  The 
meetings  wiU  be  restricted  to  members  and  oflicial  delegates,  and 
these  are  invited  to  consider  themselves  hon.  members  of  the 
Municipal  and  County  Club,  Whitehall  Court,  on  the  dates 
mentioned. 

The  secretary  is  Mr.  C.  McArthur  Butler,  28,  Bedford  Square, 
W.C.,  to  whom  inquiries  should  be  addressed. 

Ci'icket  Match.  —  A  match  —  British  AVestinghouse 
Electric  and  Manufacturing  Co.,  Ltd.,  Sapply  Department  r.  Harland 
Engineering  Co. — was  played  at  Birchfields  Park,  Minchester.  on 
Wednesday  evening.  May  20';h,  the  result  being  an  easy  win  for 
the  former.    The  following  are  the  scores  ; — 

Westinghoose. 

D.  Sanderson,  b  Craven 
Van  Leeman,  b  Hobson 
J.  R.  Cheetham,  b  Craven  . 
N.  Armstrong,  b  Hobson    . 
D.  E.  Elliott,  b    Hobson     . 
0.  C.  Oikley,  b  Hobson 
J.  Wandsworth,  b  Craven 
T.  Clough,run  out  ... 
Edwards,  not  out     ... 
Nickson,  notout 
Carroll,  to  bat 


i 


Extras  (for  8  wickets) 


Habland. 

12 

Jones,  b  Elliott        

0 

26 

Wilson,  b  Cheetham 

+ 

t) 

Hobson,  c  Edwards,  b  Cheet- 

■1 

ham            

ti 

1 

Cowlishaw,  c  Van  Leeman, 

7 

b  Elliott 

0 

13 

Mann,  c  Edwards,  b  Cheet- 

4 

ham           

3 

.S 

Craven,  c  &  b  Cheetham    ... 

0 

3 

Kemp,  0  &  b  Elliott 

3 

— 

Goldenberg,  b  Elliott 

0 

Ross,  b  Elliott          

0 

Kay,  b  Elliott           

0 

Hartley,  not  out      

'2 

7 

Extras           

i 

Total  ... 


...  91 


Total 


2Z 


Indian  Xotes. — Our  Indian  correspondent  writes:  — 
\aini  Tal . — The  United  Provinces  Government  have  before  them 
a  scheme  for  a  hydro-electric  installation  for  the  hill  station  of 
Naini  Tal,  which  is  about  7,000  ft.  above  sea  level.  The  town  is 
a  fairly  populous  one  in  the  hot  season.  There  are  at  present  three 
or  four  isolated  electric  plants,  but  coal  fuel  is  extremely  expen- 
sive, oil  is  also  costly,  and  the  Forest  Department  look  with  dis- 
approval on  wood-consuming  plants  ;  hence  it  is  that  a  hydro- 
electric plant  is  looked  on  with  much  favour.  The  details  of  the 
ssheme  are  not  yet  obtainable,  but  tenders  may  be  asked  for  within 
a  reasonable  time. 

The  electrical  inspector  to  the  United  Provinces,  Mr.  Tufnell, 
has  iust  taken  a  commission  in  the  Army,  and  has  left  India  for 
the  front  in  Flanders ;  he  has  left  a  very  capable  assistant,  Mr. 
Warren,  to  take  over  his  duties  during  his  absance.  Electrically 
speaking,  the  United  Provinces  is  tremendously  busy  just  now, 
with  Lucknow,  Allahabad,  Agra,  and  possibly  Bireilly  and  Naini 
Tal  on  the  cards,  each  for  electrification  within  the  near  future. 
Progress  may,  however,  be  slow  as  the  capital  for  the  undertakings 
has  to  be  obtained  not  from  Government,  but  from  the  public, 
and  at  the  present  moment  capitalists  are  not  over  anxious  to 
come  forward  and  put  their  money  into  undertakings  no  matter 
how  probable  might  be  their  success. 

Acetylene  Corrosion. — With  the  increasing  use  of 
acetylene  gas  the  risks  of  its  corrosive  effect  on  pipes  and  metal 
containers  should  be  better  known.  Tests  have  shown  that  moist 
acetylene,  as  generated,  attacked  zinc,  lead,  brass  and  nickel  to  a 
slight  extent  ;  iron  was  affected  at  about  six  to  seven  times  the 
rate  ;  phosphor-bronz3  about  twice  as  much  as  iron  ,  but  copper 
suffered  more  than  any  other  metal  tested.  Copper  was  quickly 
changed  into  a  soft,  porous  black  mass.  Tin,  aluminium,  bronze, 
german  silver,  and  solder  were  praotically  uuaffeoted.  Thus  it 
would  appear  that  copper  and  brass  or  other  copper  alloys  should 
not  be  used  as  piping  for  acetylene  gas  supplies,  and  that  iron 
should  be  well  tinned  rather  than  galvanised  or  nickel-plated. — 
Manchester  Courier. 

i^Continutd  on  pago  801.) 
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ADMIRAL  SIR  HENRY  JACKSON,  K.C.B.,  F.R.S.,  M.I.E.E. 


The  announcement  that  Admiral  Sir  Henry  B.  Jackson 
lias  been  appointed  First  Sea  liord  of  the  Board  of 
Admiralty,  in  succession  to  Lord  Fisher,  is  tf  particular 
interest  to  our  readers,  on  account  of  the  fact  that  he  is  a 
member  of  the  lostitution  of  Electrical  Engineers,  and  has 
attained  to  a  high  place  in  the  scientific  world,  being  one 
of  the  very  few  naval  officers  who  ha\'e  been  honoured 
with  the  highest  distinction  that  snence  can  bestow 
— the  Fellowship  of  the  Royal  Society.  The  new 
First  Sea  Lord  is  comparatively  unknown  to  the 
general  public,  but  electrical  men  cannot  fail  to  be 
aware  of  the  important 
position  which  he 
occupied  when,  as 
Captain  .Jackson,  he 
was  engaged  in  de- 
veloping the  appli- 
cations of  wireless 
telegraphy  to  naval 
operations,  and  in 
adapting  the  apparatus 
to  the  conditions 
met  with  on  board 
ship. 

As  a  matter  of  fact, 
Sr  Henry  .Jackson's 
connection  with  wire- 
less telegraphy  goes 
back  a  great  deal 
further  than  is 
generally  known,  for 
as  long  ago  as  1 89 1 , 
shortly  after  his  pro- 
motion to  commander 
of  H,M.S.  Ediii- 
burr/h  in  the  ^lediter- 
ranean,  his  thoughts 
were  occupied  with 
the  problem  of  com- 
munication between 
warships  by  means 
of  Hertzian  waves  : 
we  may  point  out  that 
Prof.  Lodge's  first 
public  demonstiatioii 
of  the  transmission  of 
signals  by  this  agency 
wa'?  performed  at  (  >.k- 
ford  in  1.S94,  and  Mr. 
Marconi  carried  out 
his  demonstrations  in 
conjunction  with  the 
Post  Office  in  1897,  so 
that  the  claimof  Com- 
mander .Jackson  to  be 
one  of  the  earliest 
investigators  in  this 
region  cannot  be  (lis-  eumi  .r- Fm] 

puted.       ('ontinuiiig  Admiral  Piu 

the  work  in  his  spare 

time,  he  succeeded  in  effecting  conununication  over  shirt 
distances  in  1S95,  when  he  was  commander  of  the 
torpedo  training  ship  Deli n nee,  at  Devon  port  ;  his  experi- 
ments were  known  to  the  Admiralty,  but  were  treated 
as  confidential  matters.  In  1S9(;  he  made  the  acquaint- 
ance of  Mr.  .Marconi,  and  it  is  said  that  tl  c  two  men 
collaborated  in  the  development  of  iheir  inventions, 
which  were  destined  to  exercise  so  vast  an  iijlluenre  upon 
naval  strategy. 

Sir  Henry  was  placed  in  charge  of  the  wireless  equipment 
of  the  Navy,  and,  as  Captain  Jaikson,  continued  in  the 
control  of  this  important  department  until,  in  r.iOO,  he  was 
promoted  to  the  rank  of  Rear- Admiral.  I  luring  this  period 
he  was  successively  in  command  of  the  torpedo  depit-ship 
Viiha)!,  Assistant  Director  cf  Toipedocs  at  the  Ailmiralty, 
Commat.derof  the  battleship  ('(nxai-,  Ciiptoin  of  the  t^rpedo- 


school  thip  Vernon  at  Portsmouth,  and,  finally.  Third  S^a 
Lord   and  Controller  of  the  Navy. 

Sir  Henry  received  the  Order  K.C.V.O.  in  1906,  and 
remained  at  the  Admiralty  until  October,  1908,  after  which 
he  was  in  command  of  the  Cruiser  Squadron  in  the  ilediter- 
ranean  for  two  jears.  He  next  represented  the  Admiralty 
at  the  International  Conference  on  Aerial  Navigation  at 
Paris  in  1910,  and  a  few  months  later  was  appointed  ti> 
command  the  new  Royal  Naval  War  College  at  Portsmouth. 
Whdst  holding  this  office  he  commanded  the  Seventh 
Squadron  ia  the  Naval  manoeuvres  of  1912.  In  the  follow- 
ing year  he  became 
Chief  of  the  War 
Staff  at  the 
Admiralty,  a  post 
which  he  occupied 
practically  up  to  the 
commencement  of 
the  war ;  had  peace 
prevailed,  he  would 
probably  have  become 
Commander  -  in- 
Chief  in  the  Medi- 
terranean. 

Ill  1901  Captain 
Jackson,  as  he  was 
then  known,  was 
elected  a  Fello.v 
of  the  Royal  Society 
on  account  of  his 
researches  into  eh  c- 
trical  physics,  and 
in  i:i02  a  paper 
entitled  "  <  )n  some 
I'henomena  alTect- 
irg  the  Transmis- 
sion of  Electric 
Waves  over  the 
Surface  of  Sea  anil 
E  a  r  t  h  "  was  pub- 
lished over  his  sig- 
nature in  the  Pro- 
icedinga  of  the  Roja) 
Society  ;  in  this  pwpcr 
he  described  a  series 
of  experiments  which 
he  had  carried  out  oi* 
wireless  communica- 
tion between  ships 
equipped  with  his  own 
apparutus,  with  a  view 
to  ascertaining  the 
screening  effect  of 
m  untains  and  hills 
intervening  between 
the  stations,  and  the 
effect  of  atmo- 
spheric changes  an 
H.  B.  .lACKsoN.  the    intensity   and 

range  of  signals.  Sir 
Henry  was  the  tirst  to  observe  that  signals  ceased  to 
arrive  when  high  land  intervened  between  two  ships,  one  of 
which  was  close  to  the  land  in  question. 

From  the  brief  particulars  given  above,  it  will  be  seeit 
thatS  r  Henry  .Jackson  is  by  no  means  merely  an  oUclrician, 
or  an  engineer,  nr  a  .'ailor  i  he  is  an  admirable  co:nbination 
of  all  three,  and  is  ri'garded  by  the  Xavy  as  one  of  the  most 
nccimplithed  officers  in  that  distingui.shed  service.  The 
diversified  appointments  that  he  has  held,  together  with  years 
of  study  of  the  moilern  problems  of  strategy  and  tactics,  and  a 
unique  insight  into  the  priceless  services  that  science  can 
perform  in  the  defence  of  our  Empire,  render  him  one  of  the 
most  able  of  the  ininy  brilliant  naval  officers  of  the  present 
day,  and  sliould  inspire  confidence  not  only  in  the  Navy — 
which  knows  him  well — but  also  in  the  general  public, 
which  knows  him  liard'v  at  all. 


[Loniton. 
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ELECTRICITY    IN    FARMING.-I. 


'FE05I  time  to  time  attention  has  been  drawn  in  our  colamns 
and  elsewhere  to  the  subject  of  electricity  supply  for  agri- 
cultural purposes,  more  particularly  to  the  developments 
which  have  taken  place  on  the  Continent  and  in  America, 
■where  considerable  results  on  a  practical  scale  have  been 
achieved. 

That  these  results  are  encouraging  and  worth  following 
lOip  can  be  gathered  from  the  data  which  has  been  published. 


cr  Oeblikox  Three-phase  Teuck  Motor  driving  Chaff  CrrxEE. 


will  not  pay  to  make  long  and  costly  transmission  line 
exteujions  solely  for  the  purpose  of  serving  a  scattered  farm 
load,  although  it  is  equally  true  that  a  farming  load  will 
pay  as  a  by-product  when  su:h  extensions  already  exist  or 
are  being  mide  to  take  care  of  other  classes  of  business. 

The  stumbling  block  is  the  capital  investment,  and  this 
has  been  met  in  several  ways  ;  in  some  cases  the  farmers 
have  financed  distribution  systems,  purchasing  energy  and 
retailing  it  amongst  themselves,  or  they 
— j  have  paid  the  whole  or  part  of  the  cost  of 
the  line,  or  have  guaranteed  a  minimum 
income  to  the  authority  carrying  out  the 
work,  this  guarantee  being  such  that  the 
cost  of  the  line  is  returned  in  from  one  to 
three  years. 

In  some  cases  the  consumer  CDntrlbuting 
a  proportion  of  the  capital  cost  has  this 
returned  to  him  if  he  succeeds  in  inducing 
others  farmers  on  his  line  to  take  a  supply. 
Any  attempt  to  deal  with  farming 
supply  evidently  resolves  itself  into  a 
i|uestion  of  cost  of  service,  and  a  short 
article  from  an  American  source  gives 
the  cost  of  a  mile  of  rural  service  line, 
using  poks  200  ft.  apart,  as  follows  :  — 


27    poles   (25  ff.   high    with 

5-in.top) 

10,560  ft.  Xp.  X   copper  wire 
27  telephone  cross-arms 
27  through  bolts     ... 
M  locust  pins 

M  insulators  (porcelain)   ... 
.54  square  galvanised  washers 
Guy  anchors  (average) 
Labour  and  hauling 

Total   field    expense    for 
material  and  laboar  ... 


Unit 

Hem 

price. 

cost. 

•s:.i.5 

Sil.05 

0  16 

126  40 

11.13 

3.51 

0-05 

1.35 

0.013 

0.70 

0  03 

1.62 

0.009 

0.50 

— 

5.00 

— 

7.200 

Ijut  naturally  there  are  difficulties,  and  it  is  not  surprising 
that  the  limitations  of  such  work  should  form  a  subject  for 
■discussion  in  the  States.  What  concerns  us  most,  however, 
is  whether  in  view  of  the  results  obtained  abroad  there  is 
not  scope  for  similar  developments  in  this  country. 

A  paper  by  Mr.  J.  T,.  White,  of  the  Oregon  Power  Co  , 
'which  throws  some 
•'light  on  the  difficulties 
•encountered  in  Pacific 
'Coast  farming  dis- 
tricts, points  out  that 
ithe  farmer  is  of  the 
"*•  show  me  "  class,  and 
therefore  must  be  con- 
.•vinced  of  the  economi- 
cal and  practical  value 
of  electricity  in  per- 
•  forming  his  •n'ork 
before  he  will  spend 
.  any  great  amount  of 
money  for  its  adoption. 

Xkisisthe  real  ditfi- 
calty,  and  it  is  prob- 
ably more  pronounced 
in  this  country,  the 
■supply  authorities  in 
farming  centres  being 
themselves  uncon- 
Tinced  ;  we  only  know 
of  one  chief  engineer 
who  has  had  sufficient 
prescience  to  make  a 
business  of  supplying 
local  farmers,  by 
means  of  cheap  pole 
lines,  but  the  ijuestion 
is  being  considered  in 
Eeveral  directions. 

The  author  goes  on 
Ac  point   out   that   it 


S342  23 

This  includes  nothing  for  supervision,  tools,  insurance, 
interest,  &3.,  and  the  all-in  cost  is  about  ."JSOO  (£60) 
per  mile,  but  the  company's  initial  in\'estment  is  only  one- 
third  of  this  amount,  as  the  farmers  deposit  the  remainder, 
subject  to  its  being  refunded  later  in  the  form  of  electrical 
energy.     The  company  reqiires  a  minimum  of  four  con- 


Waqon  Motor  dbivixg  Thrashing  Machine. 
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SLimers  a  mile  before  commencing  operations,  and  at  least 
£7  2  a.  year  is  required  from  tliem  to  cover  interest  and 
depreciation  charges  on  the  mile  of  line. 

The  company's  farmer  customers  in  a  comparatively 
limited  area  now  number  214  ;  of  these  23  have  been  con- 
nected in  a  year,  and  the  average  income  from  each  of  them 
for  the  first  year  was  £?)-5,  which  was  regarded  as  satis- 
factory if  not  profitable,  although  the  supply  company's 
financial  charges  are  also  on  a  reduced  scale  in  the  develop- 
ment stage. 

A  writer  in  a  recant  issue  of  the  Hcneral  Elcrlrir  Review 
gave  some  statistic?  as  to  the  electricity  used  by  American 
andOerman  farmers,  which  showed  that  1.50  American  farms 
in  the  central  west,  averaged  I'.tn  am-es  each,  and  had  an 
average  electrical  installation  of  3."i  per  cent,  lighting  and 
(15  per  cent,  power.     The  revenue  derived  from  them  was 


£10  2  per  farm,  or  about  13od.  per  acre  per  year. 

The  statistic!  include  some  dairy  farms,  which  are  large 
users  of  electric  power,  and  the  I'harge  for  current  varied 
between  2d.  and  Sd.  per  unit. 

Corresponding  (lerman  figures  for  an  average  G 3  acre  farm 
show  that  lighting  and  small  power  applications  give  a 
return  of  about  lid.  per  acre  per  year,  but  these  gave  only 
20  per  cent,  of  the  revenue  derived,  the  other  .sO  per  cent,, 
■consisting  of  thrashing,  ploughing  and  traction,  bring  up  the 
total  yearly  revenue 
per  farm  to  over 
£16.  The  prices 
charged  are  about 
5d.  per  unit  for 
lighting  and  22d. 
or  less  per  unit  for 
power. 

The  writer  points 
out  that  the  average 
farm  load  — pre- 
sumably in  America 
— has  an  excellent 
■diversity  factor,  and 
that  the  peak  load 
■comes  during  the 
summer  months, 
and  is  essentially  a 
day  load,  with  the 
■exception  of  a  small 
Amount  of  lighting. 
On  strictly  country 
line?  an  appreciable 
lighting  peak  is 
noticed  in  summer 
between    4.30    and 
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Fixed  Motor  i  kivi\(;  Dairy  Machinery. 


Portable  Motor  driving  Churn. 

5.30  a.m.,  and  in 
winter  between  5 
and  7  a.m.,  while 
very  little  lighting 
is  used  in  the 
evening. 

The  amount  of 
power  likely  to  be 
required  per  farm 
appears  to  vary 
within  wide  limits  ; 
three  cattle  breeders, 
for  instance,  head 
the  list  with  an 
average  of  ITi  kw. 
per  farm,  and  use 
30  units  per  Kw. 
installed  per  month. 
Two  classes  of 
dairy  farms  average 
7  and  10.\  kw.,  and 
use  31  "and  Mi 
units  per  kw.  per 
month  respectively 
— the  former  high 
figure  being  due  to 
the  use  of  cold  storage  and  milking 
machines  and  cream  separators. 

An  average  small  motor  and  lighting 
farm  requires  some  2'()  kw.  of  plant,  and 
uses  l.')-,s  units  per  kw.  installed  per 
month  :  while  the  market  gardener 
averages  some  2  kw.  of  plant  and  111 
units  per  kw.  per  month,  principally  for 
pumping  operations. 

The  writer's  concluding  advice,  that  if 
such  farm  lines  can  be  built  now  to  give 
only  a  small  return,  they  should  be  con- 
structed in  ouUy  to  forestall  the  isolated 
flint,  which  is  hard  to  displace  if  once 
installed,  is  equally  applicable  to  this 
country,  where  small  petrol  and  oil  engines 
are  being  adopted  in  large  numbers  liy 
farmers. 

The  question  naturally  occurs  as  to 
whether  such  data  as  that  given  is 
applicable  to  farming  in  this  country  ;  in 
fact,  whether  the  average  British  farm 
can  be  compared  to  an  average  American 
farm  of  the  class  referred  to  by  the 
writer. 

In  point  of  size,  it  is  interesting  to 
note  that  a  Times  article  on  British 
farming  of  a  year  or  two  back  stated  that 
the  greater    part  of    the    land    of    the 
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country  is  held  by  men   occupying  single   farms  of  from 
150  to  500  acres,  which   compares  sufficiently  well  with 
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Curve  1.  lighting,  irrigation,   and  general  farming  ;  Curve  2,  lighting  : 

Curve  3,  huskers,  shredders   and   feed  grinders  :    Curve  4,  pumping  and 

refrigeration. 

cukves    showing   cosipabative   current    consdjiption    cp 
Four  Principal  Tspes  of  American  Farm  Loads. 

the  average  of  100  acres  given  for  the  American   farms. 
The  aiticle  proceeded  to  point  out  that  America  and  the 
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Colonies,  so  often  (|Uoted  as  examples  of  modern  far 
had  nothing  to  teach  us,  from  which  v. e  may  infer 
our  farming  community  is  sutticiently 
progressive  to  adopt  electric  light  and 
power  if  it  is  brought  within  its  reach  on 
competitive  terms,  especially  in  view  of 
the  necessity  nowadays  of  economising  in 
manual  labour. 

The  position  of  the  farmer  in  regard 
to  motive  power  on  the  land  was  indicated 
by  one  of  them  in  an  article  in  the 
WorlcVs  117/;-^',  who  thought  there  would 
be  a  great  opening  in  the  future  fc  r  it, 
and  pointed  out  that  farmers  said  they 
would  have  farm  motors  if  they  were 
cheaper,  while  the  manufacturers  replied 
that  they  could  easily  make  them  cheaper 
if  more  were  bought. 

The  oil-engine  builders  are  fully  alive 
to  the  possibilities  of  farm  business,  and 
some  of  their  booklets  demonstrating  the 
farm  nses  of  the  oil-engine  should  convey 
a  hint  to  electrical  people  in  this  country, 
who  do  not  appear  to  have  studied  the 
problem. 

On  the  Continent  electrical  firms  have 
designed  special  equipment  to  meet 
the   requirements   of  the   agriculturalist. 


mmg, 
that 


and  through  the  courtesy  of  the  <3erlikon  Co.  we  are  able 
to  illustrate  some  Swiss  farming  applications  in  which  it 
will  be  noted  that  portable  types  of  apparatus  are  employed. 
These  are  constructed  with  either  direct  or  alternating- 
current  motors,  in  the  smaller  powers  on  two-wheeled  hand 
trolleys,  whDe  heavier  motors  are  mounted  on  four-wheeled 
trucks. 

A  typical  outfit  of  the  smaller  class  includes  a  motor 
geared  to  a  second  motion  shaft  having  different  sized 
pulleys  at  either  end,  in  addition  to  a  pulley  on  the  high- 
speed motor  shaft. 

The  gear  ratio  of  the  spindles  is  usually  5  to  1,  and  ihe 
arrangement   gives  pulley  sizes   and   speeds   to    suit  most. 


The  Late  Harey  Gustav  Btng 
Sec.  Lt.  2nd  Eokder  Regiment  (eee  p. 
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requirements.  A  starter  and  fuses  are  mounted  on  ihe  motor 
frame  and  coupled  to  a  cable  drum  on  the  trolley,  carrying 
some  10  m.  of  cable  fitted  wiih  a  suitable  end  connector  for 
coupling  to  the  supply  mains. 

A  portable  4-h  p.  three-phase  motor  equipment  of  this- 
kind  would  cost  about  £30  ;  no  fixing  is  required  for  driv- 
ing purposes,  the  weight  of  the  apparatus  being  guflicient 
to  retain  it  in  position. 

Larger  apparatus,  of  more  elaborate  design  but  similar  irt 
principle,  is  utilised  for  driving  thrashing  machinery. 

In  this  case  the  motor,  switches,  cable,  drum,  iStc,  with 
100  m.  of  cable,  are  carried  in  a  sheet-iron  van,  from  the- 
sides  of  which  the  driving  pulleys  project. 

The  simple  squirrel  cage  motor  is  favoured  for  this  class 
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of  work,  and  by  the  use  of  star-delta  starters,  and  fast  and 
loose  pulleys  for  the  larger  motors,  line  disturbances  at 
starting  can  be  avoided. 

An  American  instance  of  the  use  of  similar  apparatus  was 
described  in  the  Eleclrical  World  ;  in  this  case  the  farmers 
in  a  district  combined  to  purchase  an  electric  set  for  thrash- 
ing purposes,  consisting  of  a  2,200/220-volt  transformer, 
30-H.P.  single-phase  motor  and  switches,  mounted  on  a  steel- 
frame  truck,  at  one  end  of  which  a  temporary  ladder  pole  is 
placed  to  carry  the  2,200-\olt  lines.  This  outfit  cost  some 
£200,  and  it  is  reported  that  the  farmers'  league  saved 
25  per  cent,  by  using  it  in  place  of  steam  tackle. 

In  this  country  farms  in  the  vicinity  of  towns,  where 
manual  labour  costs  probably  20  per  cent,  more  than  in 
the  more  remote  districts,  should  present  little  difficulty  to 
the  tactful  electric  supplier,  especially  if  portable  apparatus 
such  as  that  referred  to  can  be  hired  out  on  similar  terms 
to  those  with  which  the  farmers  are  familiar  for  other  plant. 


CARTER   ELECTRIC    AMBULANCE    FOR 
DURBAN. 


THE    LATE    HARRY    GUSTAV    BYNG. 


The  war  has  robbed  the  electrical  industry  of  one  of  its 
most  promising  sons  by  the  loss  of  Second  Lieut.  Harry 
Gustav  Byng.  He  was  the  third  son  of  the  late  (fustav 
]?yng  (founder  and  late  chairman  of  the  General  Electric 
Co.,  Ltd.)  and  Mrs.  Byng,  of  32,  Bryanston  Si]uare,  W. 
He  was  born  in  July,  18s9,  and  educated  at  Harrow,  where 
he  was  captain  of  the  school  gymnasium  eight,  monitor  and 
head  of  his  house,  for  which  he  played  both  cricket  and 
football ;  he  also  played  for  the  Harrow  Association  football 
t«am.  After  leaving  Harrow  he  joined  Faraday  House, 
and  was  awarded  the  silver  medal  in  his  year.  He  then 
completed  his  education  at  Harvard  University,  where  he 
distinguished  himself  by  passing  all  his  examinations 
with  honours.  He  enjoyed  extraordinary  popularity, 
both  socially  and  as  a  good  sportsman.  He  was 
captain  of  the  Harvard  Association  Football  XL  When 
leaving  Harvard  he  joined  an  exploring  expedition  into  the 
lesser-known  parts  of  Canada,  and  after  a  short  return  home 
joined  the  General  Electric  Co.,  of  Schenectady,  as  a  pupil. 
He  distinguished  himself  in  the  test  room  and  was  on  the 
fair  road  to  success,  when  his  duty  towards  his  family  called 
him  back  in  order  to  take  part  in  the  work  of  the  General 
Electric  Co.,  Ltd.  He  settled  in  Warwickshire  so  as  to  live 
near  the  works  at  Witton,  and  was  on  the  point  of  assuming 
a  position  of  responsibility  when  war  broke  out.  His  sense 
of  duty  to  his  country  made  him  join  His  Majesty's  Fories 
during  the  first  week.  He  trained  with  the  Artists  Rifles 
and  went  to  France  with  them  at  the  end  of  September, 
returning  home  on  Jlarch  21st  on  five  days'  leave,  during 
which  time  he  married  Miss  Evelyn  Curtis,  of  Boston  and 
Beverley  Farms,  Mass.,  U.S.A.  Immediately  after  he  was 
gazetted  2ud  Lieutenant  of  the  Second  Border  Retjiment 
and  fell  in  battle  on  May  Idth,  near  Festubert,  in  France, 
whilst  leading  his  platoon.  His  Commanding  Officer 
wrote  : — 

Mr.  Byng  was  wounded  whilst  most  frallantly  leading  his  platoon 
in  action  on  May  16th.  He  was  universally  popular  in  the  reRi- 
ment.  He  had  done  very  good  work  reconnoitring  the  enemy's 
trenohes,  and  his  loss  is  very  great  to  the  battalion. 

The  Adjutant  of  his  regiment  wrote  : — 

He  was  shot  whilst  leading  his  men,  and  fell  actually  on  the 
enemy's  trenches.  He  lay  quite  uncomplaining,  and  would  not 
allow  any  of  his  men  to  oarry  him  back,  because  of  the  danger  to 
their  lives. 

Those  who  knew  the  late  Mr.  Byng  will  remember  him 
as  a  young  man  of  exceptional  promise  and  charm.  His 
death  comes  as  a  great  personal  loss  to  his  family,  to  whom 
we  tender  our  deep  sympathy,  and  to  his  many  friends  in 
electrical  and  other  circles. 


We  illustrate  on  page  798  an  electrical  motor  ambulance 
recently  supplied  by  Messrs.  Carters,  the  ambulance 
specialists,  of  New  Cavendish  Street,  AV.,  for  the  Corpora- 
tion of  Durban,  South  Africa.  While  the  makers  have 
proceeded  on  definite  and  well-known  lines  in  regard  to  the 
chassis,  the  mounting  of  the  vehicle  and  the  design  of  body 
with  the  interior  accommodation  are  quite  new  and  offer 
many  advantages.  The  chassis  is  of  a  type  identical  with 
two  of  those  now  in  use  in  the  City  of  London,  fitted  with 
a  Greenwood  &  Tiatley  «-h.p.  twin  motor  and  Tudor  Ky. 
B.  i)  type  battery  ;  tbe  controller  gives  six  speeds  forward, 
reverse,  and  electric  brake,  and,  in  addition,  hand  and  foot 
brakes  are  provided.  The  chassis  runs  on  Rudge- Whit  worth 
steel  detachable  pneumatic-tired  wheels.  The  body  of  the  car 
is  of  teak  throughout ;  the  interior  is  lined  with  aluminium, 
and  finished  like  the  exterior  in  white  Ripolin,  Special 
ventilation  is  obtained  by  the  adoption  of  a  lantern  roof 
with  opening  glass  frames,  window  fasteners  to  the  main 
window  frames,  and  glass  louvred  windows  in  metal  frames 
in  the  front  end  and  the  door.  The  car  is  intended  for 
general  use  in  Durban  and  provides  accommodation  for  two 
invalids  or  injured  ;  the  stretchers  are  fitted  with  Carters' 
patent  extension  gear  and  a  number  of  accessories  are 
provided. 

This  is,  we  understand,  the  first  electrical  motor 
ambulance  to  be  used  in  South  Africa,  and  in  view  of  its 
excellent  features,  it  is  quite  safe  to  predict  that  other 
municipalities  will  follow  the  example  set  by  Durban. 


REVIEWS. 


J'olijphdsc  CumaU.     By  Alfred  Siili,.     Second  edition, 

revised.     London  :  Whittaker  .X.  Co.     I'rice  (is.  net. 

The  many  friends  of  tbe  first  edition  of  this  little  book 
will  be  glad  to  see  that  its  success  has  led  to  the  issue  of 
a  new  edition,  which  will,  in  its  turn,  make  new  friends. 

The  edition  before  us  does  not  differ  in  essentials  from  its 
predeoessor,  but  the  contents  have  been  to  some  extent  re- 
arranged and  rewritten,  while  the  diagrams  have  been  mostly 
redrawn  in  order  to  make  them  agree  with  the  International 
Convention  regarding  the  direction  of  rotation  of  alternat- 
ing vectors.  The  symbols  have  also  been  brought  into 
agreement  with  the  present  standard  conventions. 

It  is  assumed  that  the  reader  has  a  fair  knowledge  of 
continuous  currents,  but  that  he  comes  to  the  study  of  the 
I  look  without  any  knowledge  of  alternating  currents.  The 
book  consists,  in  fact,  of  an  introductory  study  of  the 
principles  of  alternating  currents,  so  far  as  this  can  be 
undertaken  by  the  application  of  graphical  methods  depend- 
ing on  the  use  of  the  simple  vector  diagram. 

<,>uestion8  of  construction  and  design  are  wisely  left  aside 
for  treatment  in  books  devoted  to  this  side  of  the  subject, 
while  the  author  confines  his  discussion  to  the  main  under- 
lying principles  of  (he  generation,  transmission  and  con- 
version of  alternating  currents.  The  experimental  aspect  of 
the  subject  is  also  left  almost  entirely  on  one  side  for  treat- 
ment elsewhere.  The  author's  treatment  is  simple,  clear 
and  effective,  while  he  displays  high  ([ualities  as  a  teacher 
and  evidence  of  painstaking  thoroughness  in  his  work. 
Throughout,  the  method  of  analysis  is  non- mathematical 
and  based  almost  entirely  on  graphical  constructions  ;  but 
in  several  directions  (for  instance,  in  dealing  with 
unbalanced  loads)  the  author  shows  how  the  simple  vector 
diagram  may  be  extended  beyond  the  limits  of  application 
usually  assigned  to  it  in  elementary  text-books. 

It  will  be  gathered  from  what  has  been  said  that  the 
book  is  not  a  general  text-book,  but  rather  an  introduction 
to  the  study  of  alternating  currents  confined  to  one  aspect 
of  that  subject.  Within  these  modest  limits  the  book  is 
quite  excellent,  and  can  be  cordially  commended  to  the 
student. 

Polyphase  induction  motors  come  within  the  scope  of 
treatment,   and  the  simpler   forms  of  circle  diagrams  are 


800 


THE    ELECTRICAL    EEMEW 


[Vol.  76.     No.  1,958,  Jdnb  1,  191.'., 


clearlj  given,  although  these  are  not  developed  into  the 
forms  which  are  usual  in  commercial  practice.  Some  space 
is  occupied  in  explaining  the  principle  of  the  polyphase 
compensated  motor  provided  with  a  commutator.  It  seems 
a  pity  that  the  author  did  not  extend  this  treatment  to 
include  some  of  the  better  known  forms  of  single-phase 
motor  having  a  commutator.  I'erhaps  this  would  have 
taken  him  too  far — at  all  events,  he  has  omitted  all  discus- 
sion of  single-phase  motors,  whether  with  or  without 
commutators. 

Frequency  converters,  rotary  conxertcrs  and  motor-con- 
verters are  treated  in  a  simple  and  interesting  way  in  a 
(iapter  which  begins  by  showing  the  development  of  the 
asynchronous  generator  from  the  polyphase  induction  motor. 


Eleilrie  Bells,  Alarms  and  Signalling  Systems.    By  H.  (J. 
White.    London  :  Rentell  &  Co.     Price  Is.  Gd.  net. 

As  indicated  by  its  title,  this  book  deals  chiefly  with 
electric  bell,  alarm  and  signalling  applications  and  systems. 
Circuits  for  every  bell  and  indicator  application  of  any 
importance  are  represented  by  clear  diagrams  :  but 
mechanical  details  of  apparatus  are  described  no  more  than 
is  necessary  to  explain  their  use.  By  adhering  rigidly  to 
this  very  reasonable  limitation  of  scope,  the  author  is  able 
to  give  in  small  compass  an  exceptionally  useful  treatment 
of  his  subject,  and  this  work  should  certainly  be  in  the 
hands  of  every  practical  man  engaged  in  bell  and  indicator 
work  or  interested  in  their  installation,  as  well  as  every 
student  of  the  subject.  Bells  and  indicators  are  not  so 
simple  as  they  seem,  particularly  in  respect  of  their  connec- 
tion for  special  purposes,  and  endless  trouble  is  frequently 
occasioned  by  neglecting  to  study  this  subject  properly. 

Chapter  I  is  devoted  to  simple  bell  circuits  and  includes 
useful  notes  on  selection  of  bell  resistance,  transformers  and 
reductors  for  high-voltage  cii'cuits.  Chapter  11  deals  with 
indicator  systems  and  is  exceptionally  useful ;  a  study  of  the 
information  and  diagrams  presented  should  go  far  to  remove 
the  vagaries  and  troubles  so  frequently  experienced  in  indi- 
cator installations.  A  comprehensive  treatment  of  the 
general  principles  of  fire-alarm  systems  and  of  open  and 
closed  circuit  burglar  alarms  is  presented  in  Chapter  III, 
the  connections  of  private  alarms  and  public  call  systems 
being  included.  Fault  localising  and  points  to  be  observed 
in  wiring  form  the  subject  matter  of  a  short  but  very 
valuable  chapter,  and,  by  including  a  chapter  on  mine 
signalling  systems,  the  author  has  greatly  increased  the 
value  of  the  book  while  extending  the  range  of  its  readers. 
The  bearing  of  Home  (Jffice  Regulations  on  this  branch  of 
signalling  is  kept  well  to  the  fore.  The  work  is  indexed 
thoroughly  and  constitutes  excellent  value  for  money. 


SOME     NOTES     ON     SHUNT     REGULATING 
RESISTANCES. 


Bi    THOMAS   CARTER. 


{Concluded  from,  page  753.) 

III.  A  Special  Grading  for  Ordiiutry.  Regulators. — 
While  in  very  many  cases  of  shunt  regulation  by  the 
ordinary  method,  the  standard  connections  for  which  are 
shown  in  fig.  6,  the  successive  steps  of  resistance  can  be 
determined  to  suit  some  specified  condition  of  regulation 
without  reference  to  anything  else,  it  is  necessary  in  an  in- 
creasing number  of  cases  to  consider  the  question  of  sparking 
between  contacts  as  the  resistance  is  introduced  into  circuit. 
The  use  of  motors  with  increasingly  great  speed  ranges  on 
high- voltage  circuits  means  that,  with  more  volts  to  be 
absorbed  in  the  regulator,  the  volts  between  contacts  tend 
to  increase  in  consequence  of  modern  practice.  The  point 
at  which  sparking  begins  varies  with  many  conditions,  such 
as  the  amount  of  current  dealt  with,  the  shape  of  the  con- 
tacts and  their  material,  and  the  nature  of  the  gliding 
contact.  Once  more  experience  alone  indicates  the  correct 
conditions.      It  may  be  permissible  to  allow  more  volts 


between  contacts  at  the  low-current  end  of  a  regulator  than 
at  the  high-current  end ;  but,  at  any  rate,  as  a  starting 
point,  it  is  useful  to  get  out  the  grading  for  equal  volts 
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Fig.  6. 

between  contacts.     The  conditions  upon  which  this  depends 
will  now  be  investigated. 

The  exciting  voltage,  e,  has  across  it  the  field  winding, 
whose  resistance  is  «  ohms,  and  a  part  j-,  of  the  regulator, 
whose  total  resistance  is  n  s  ohms.  Suppose  the  resistances 
of  the  next  two  sections  to  be  introduced  to  be  y  ohms  and 
;  ohms  respectively.  Also  let  r  be  the  voltage  between 
contacts  on  introducing  any  step  of  resistance,  e  being 
constant.     Then — 

c/k  =  ?/(,«  +  x  +  g  +  ::)  =  g  (s  +  X  +  //). 
Hence,  by  the  ordinary  rules  of  ratios, 
rJK  =  (■   -  g)l\{s  +  .r  +  g  +  .:)  -  (*•  +  ,■  +  g)]    == 
(■  -  g)lz  =  1  -  y/--,  or  g]-^  =  1  -  '',e. 
Thus  if  !■  is  constant  glz  must  be  constant,  and  therefore 
also  (.<  +  J ■  +  y  )/(■•*  +  •'■  +  .'/  +  ■"-).  which  from  the  above 
is  equal  to  y  :,  must  also  be  constant  and  eijual  to  1  —  <■/£. 
That  is  to  say,  the  resistance  must  be  graded  so  that  the 
successive  totals  between  terminals,  of  field  plus  regulator 
resistance,  form  a  geometric  series.     Let  /■  be  the  ratio  of 
this  series.     i;et  the  ratio  of  maximum  to  minimum  shunt 
current,  determined  experimentally  as  in  Section  II,  be  p. 
Then    clearly  p  =  n    +    1,  since   the   maximum   shunt 
current  is  e/s  and  the  minimum  is  e/s  (/*  -f  ] )  =  e//;  by 
definition.     The  value  of  /(   is,  therefore,  in  this  case  also 
experimental. 

The  first  term  of  the  series  is  .?,  and  the  last  is  s  (n  +  1). 
Let  there  be  /  terms,  or  steps  of  resistance.    Then — 

,■  =  {s(n  +  l)ls]~  =  («  -f  1)~  =/"r. 
It  has  already  been  shown  that  ?/e  =  1  —  g .:.    Now 
y  z  —   (s  +  .c  +  g){s  +  i-  +  g  +  z)  =   l,r,  and  hence 

(JE  =  1  —  1  /■  =  1  —  I'pT  =  (p      —  1)/ ;<  ' ,  or  K,'e  = 

p  •  {[)'    —  1),  which  can  be  put  into  the  form  (eV  —  1) 

{pT  —    1)  =  1,  which  is  a  rectangular  hyperbola  with 


Ctjirve  of  values  of  r-y>^ 

t>lotted  agaii^st  valuesofE 
ir2)*lt3  between  o>ntacts(e)  _ 


3oo  -+00 

Fig.  7. 
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asymptotes  k/p  =  1  and/'  =1.  A  simpler  form  of  the 
same  expression  is  obtained  thus  : 

lip  t    =  1  —  e/E  =  (b  —  e),'E,  or  p  *.  =  e/(e— «)  =  r. 

This  gives  a  relation  between  p,  which  is  determined  by  the 
design  of  the  machine  and  the  conditions  to  be  fulfilled  ; 
/,  the  number  of  steps  in  the  regulator,  which  is  to  be 
determined  ;  E,  the  exciting  voltage,  which  is  known  ;  and 
e,  which  is  fixed  from  experience. 

Consider  now  a  definite  case  on  general  lines.     Take  e  as 
20  volts.     Then  a  curve  can  be  plotted,  a^  shown  in  fig.  7, 
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showing  the  relation  between  the  ratio  r,  or  // '  ,  of  the 
geometric  sei'ies,  and  the  line  voltage  e.  The  curve  is 
plotted  from   the  following  values,  derived  from   the  ex- 


pression  r  =  p  ' 

=  E 
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(Jther  curves  could  be  plotted  on  the  same  chart  for 
different  values  of  f,  and  these  would  at  once  give  the  ratio 
of  the  geometric  series  necessary,  at  any  value  of  b,  to  limit 
n  to  any  desired  amount.     It  is  clear,  then,  that  for  a  given 

value  of  E,  the  value  oi p~  is  constant  for  a  definite  value 
of  e.     It  now  remains  to  investigate  the  relation  between 
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/  and  p  B&  p  increases  in  value.     .Vs  an  example,  do  this  for 
a  500-volt  circuit,  for  which  it  has  already  been  shown  that 

must  have  the  value  r04-'.    If  //  '   = 
log  /'/log  I'Oli'.  and  the  following 


for  p  =  20,  r  =  p 
]-0i2,  then  clearly 


relation  is  obtained  : — 

//     ...   rO     1-25     1-5     175     20     To     3'0     3'5     4"0     15     6'0 
/      ...      0     5-4       ini  13-6     168  22  3  26  7  304  33'6  307  390 

The  curve  shown  in  fig.  8  gives  the  relation  between 
p  and  t  graphically,  and  shows  how,  for  a  500-volt  circuit, 
the  number  of  steps  of  resistance  required  to  limit  the  volts 
between  contacts  to  20  increases  as  the  ratio  of  maximum 
to  minimum  shunt  currents  increases.  A  set  of  curves  like 
this  would  enable  the  number  of  steps  necessary  for  any 
given  case  to  be  read  off  at  once.  Or,  if  the  dangerous 
point  is  not  frequently  reached,  the  value  of  t  for  any 
specified  condition  is  readily  calculable  fram   the   simple 

expression  /'  '  =  e,(e  —  «),  which,  solved  generally  for  /, 
becomes  /  =  log/)  log  e/(e  —  e). 

The  case  considered  in  this  section  is  one  which  can  be 
most  conveniently  dealt  with  by  a  set  of  symbols  in  the 
shape  of  a  formula  rather  than  by  a  set  of  curves  ;  the 
curves  have  been  illustrated,  however,  to  show  the  general 
shape  assumed  by  the  variables  entering  into  the  calculation, 
and  there  might  be  cases  where  a  set  of  curves  on  the  lines 
indicated  would  be  useful  in  no  small  degree. 

It  is  scarcely  necessary  to  mention  that  in  all  problems 
connected  with  geometric  series,  in  which  the  extraction  of 
a  root  such  as,  say,  the  ;i6th  or  the  .'iOth,  is  involved, 
the  use  of  a  log-o-log  scale  on  a  slide  rule  is  of  the 
greatest  possible  Talue  as  a  time  sa\'er.  There  are  se\eral 
of  these  on  the  market ;  the  writer  has  his  own  favourite, 
while  others,  no  doubt,  prefer  other  types.  Hut  the  prin- 
ciple embodied  in  such  slide  rules  enormously  increases 
their  range  of  usefulness. 

In  the  setting -out  of  the  calculation  of  a  resistance 
with  geometric  grading,  successive  totals  between  terminals 
are  obtained  as  the  terms  of  the  series,  beginning  with  s  and 


ending  with  («  -f-  1)  «  =  ;;  ,<!.  Successive  steps  are  then 
obviously  obtained  as  the  differences  between  the  successive 
totals  so  found,  and  the  current  capacities  at  each  step  are 
found  by  dividing  e  by  the  total  between  terminals  up  to 
and  including  the  step  considered. 


NOTES. 

(.Coiithiued/rom  parji'  794.) 

Fatalities.— In  the  Stirling  Sheriff  Court  last  week 
SherifiE  Moffat  and  a  jury  held  an  inquiry  into  the  death  of  John 
Stirlinp,  coal-cutting  machineman,  Haggs,  who  was  fatally  injared 
in  No.  3  Broomrigg  Pit,  Dennyloanhead,  belonging  to  the  Banknock 
Coal  Co.,  on  April  I9tb.  David  Todd,  certificated  colliery  manager, 
Dennyloanhead,  and  William  MoCallnm,  chief  electrical  engineer 
to  the  Banknock  Coal  Co.,  were  warned  that,  in  view  of  possible 
future  proceedings,  they  need  not  answer  questions  which  might 
appear  to  prejudice  them.  Sheriff  Moffat,  in  addressing  the  jury 
at  the  close  of  the  inquiry,  said  it  was  quite  apparent  from  the 
medical  evidence  that  all  the  appearances  were  consistent  with 
death  resulting  from  electric  shock,  and  there  was  quite  clear 
evidence  that  at  the  time  of  the  accident  deceased  was  grasping  a 
highly-charged  electric  coal-cutting  machine  which  was  in  a  defec- 
tive condition.  The  chief  electrician  (MoCallum),  who  was  a  most 
reliable  witness,  said  the  machine  was  defective  owing  to  the  non- 
use  of  the  bolt,  which  caused  the  connection  of  the  cable  not  to 
be  tight.  This,  in  turn,  brought  about  the  leakage  of  electricity 
into  the  frame  of  the  machine,  and  naturally  was  the  cause  of 
death.  The  fact  that  the  coalcutter  became  alive  might  also  be 
due  to  the  defective  state  of  the  leads  through  the  body  of  the 
machine.  He  did  not  think  any  fault  or  negligence  could  be 
attached  to  Mr.  David  Todd,  the  manager.  He  was  not  an  elec- 
trician and  did  not  examine  the  machine.  Then  it  was  quite 
apparent  it  was  not  Mr.  McCallum's  duty  personally  to  examine 
the  coal-cutter,  aa  he  stood  more  or  less  in  the  light  of  an  adviser 
to  the  company.  It  was  unfortunate  that  McCann,  who  was  the 
electrical  engineer  at  the  pit,  had  been  absent  from  the  inquiry, 
and  that  the  principal  person  who  had  had  the  supervision  of  the 
machine  had  not  had  an  opportunity  to  give  evidence.  In  the  circum- 
stances it  would  not  be  proper  to  say  that  any  particular  individual 
was  at  fault,  but  they  could  say  that  the  coal  cutter  itself  was 
faulty.  The  jury  returned  a  verdict  that  the  accident  occurred 
through  the  faulty  condition  of  the  machine,  caused  by  want  of 
proper  insulation.  The  jury  added  a  rider  to  the  effect  that  there 
seemed  to  have  been  some  negligence,  but  they  did  not  feel  called 
upon  to  lay  the  blame  of  that  negligence  at  the  door  of  any 
particular  person. 

A  boy  of  seven  received  a  fatal  electric  shock  on  May  27th  while 
trespassing  on  Yolk's  electrii:  railway  at  Brighton.  The  inquest 
was  adjourned  for  expert  evidence. 

\«'\vfoiiiMlIan(l. — Mr.  T.  L.  Wilson,  formerly  of  iittawa, 
has  made  registration  at  St.  John's,  Xewfoundland,  of  a  company 
with  a  capital  of  $20,u00,000,  to  develop  electrical  energy  in  that 
Colony  for  tlie  manufacture  of  nitrogenous  fertilisers  from  the 
nitrogen  of  the  atmosphere. 

Penalty  for  Exportiiis:  (ail»oiis. — At  East  Ham  on 

Wednesday,  according  to  the  Standard,  Messrs.  Duncan  Macneill 
and  Co.,  Winchester  House,  Old  Broad  Street,  E.C.,  were  fined  £5 
and  £3,  together  with  £10  10s.  costs,  on  two  informations  for 
failing  to  comply  with  the  provisions  of  the  Customs  and  Inland 
Revenue  Act,  and  failing  to  comply  with  the  orders  of  the  Customs 
Consolidation  Act.  Mr.  Cecil  Simpson,  who  prosecuted  for  the 
Customs  and  Excise,  said  the  first  offence  was  that  the  defendants 
sent  to  the  Royal  Albert  Dock  two  cases  of  searchlight  carbons 
which  were  supplied  by  an  electrical  company.  The  goods  were 
prohibited  for  export  by  Royal  proclamation.  The  second  offence 
was  for  not  making  a  proper  entry  with  the  Customs  tpfore  ship- 
ment. The  goods  were  to  be  used  by  a  navigation  company  on 
rivers  in  India.  Mr.  Basil  Watson,  for  the  defence,  admitted  the 
charges,  and  said  the  goods  were  only  valued  at  £2.~<.  An  apology 
was  offered. 

f'alt  -  Sianalliiia"  Veeded.  —  Lieutenant-Colonel  von 
Donop  in  his  report  to  the  Board  of  Trade  on  the  derailment  of  a 
Midland  Railway  express  passenger  train  from  York  to  Sheffield  at 
Chaloner  Whin  .Tanitian,  York,  on  the  NorthE&etern  Railway  on 
March  2sth,  states  that  it  was  another  instance  of  an  i< vident 
mainly  due  to  a  driver  not  noticing  that  his  distant  nignal  wa« 
at  danger. 

Electrical  Trade  in  llonsc-Kdii!''.— We  learn  that  the 

opportunity  for  the  introduction  of  cheaper  grades  of  electrical 
supplies  in  the  Hong-Kong  field  growing  out  of  the  closing  of  the 
trade  to  German  manufacturers  aa  a  result  of  the  war,  is  being 
taken  advantage  of  by  .Tapanesc  manufacturers,  and  many  lines  of 
electrical  goods  are  going  into  the  market  from  that  country. 
There  are  three  well-equipped  factories  for  such  goods  in  Japan, 
according  to  Hong-Kong  importers  conoerned  in  this  trade,  and  all 
of  them  have  carried  on  an  active  campaign  in  behalf  of  their 
goods,  which  include  praotioally  all  lines  of  ordinary  electrical 
supplies,  aside  from  eleotrioal  machinery,  and  the  finer  grades  of 
electrioal  apparatus. — E<i.\feni  Kngineerimj. 
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Ediioationali  —  Northampton  Polytechnic  Insti- 
TTTE  (London). — A  free  scholarship,  of  the  value  of  £30,  open  to 
bU  earners,  is  beiDg  offered  to  students  of  optics,  in  which  the 
chances  have  been  greatly  enlarged  by  the  shntting-off  of  alien 
supplies  due  to  the  war.  Particulars  can  be  had  from  the  hon. 
secretary  and  treasurer,  Mr.  Henry  F.  Purser,  35,  Charles  Street, 
Hatton  Garden,  L  jndon,  E  C. 

Institution  and  Leitnie  \(»te.s.— Junior  Institutiou 

of  Engineers. — A  lecture  was  recently  given  on  Diesel  engines, 
by  Mr.  \V.  A.  Totky. 

Institution  of  Electric.il  Engineers. — The  report  of  the 
Committee  of  the  Newcastle  Locil  Section,  presented  at  the 
annnal  general  meeting  on  May  17th,  shows  a  decrease  in  member- 
ship, mainly  in  the  Students'  Section,  the  total  now  being  261. 
The  growing  importance  of  the  Tees-side  sub-eeotion  is  clearly 
shown  in  the  report.  The  following  were  mminated  and  have 
been  duly  elected  as  officers  and  committee  for  next  Session  : — 
Chairman,  Mr.  P.  V.  Hunter  ;  vice-chairmen,  Messrs  H.  W. 
Clothier  and  A.  H.  Marshall  ;  Committee.  Messrs.  E.  I'iwssett, 
G.  L.  Porter,  W.  F.  T.  Pinkney,  H.  S.  EUi-.  C.  TarnbuU,  W.  G. 
Guns,  T.  Carter,  M.  G.  S.  Swallow,  C.  S.  Vesey  Brown,  R.  W. 
Gregory,  J.  R.  Beard.  G.  L.  Drurv,  H.  Henderson,  Dr.  W.  M. 
Thornton,  Messrs.  F.  0.  Hunt,  A.  P.  Pyne,  J  R.  M.  EUiitt, 
and  W.  Cross ;  Hon.  Treasurer,  Mr.  C.  Vernier  :  Hjn.  Secretary, 
Hi.  J.  R.  Andrews. 

Volunteer  \otes. — 3ed  Batt.  (Old  Boy.s)  Central 
London  Regiment  (Volunteers). — This  is  a  voluntary  organisa- 
tion, consisting  of  Old  Public  School  and  'Varsity  men  and  their 
friends,  and  is  affiliated  to  the  Central  Association  of  Volunteer 
Training  Corps.  Drills  take  place  every  evening  in  Regent's  Park 
and  other  centres,  and  a  week-end  camp  is  held  at  Wembley  Park, 
N.W.  An  O.T.C.  Class  is  also  held  at  Lord's  Cricket  Ground,  N.W., 
for  men  desirous  of  obtaining  commissions.  Over  350  have  already 
obtained  them  through  the  Corps'  instructions.  A  large  number 
of  electrical  men  are  members  of  the  Corps.  Men  wishing  to  join 
the  Corps  should  send  in  their  acplications  immediately  to  the  Hon. 
Secretary,  205,  Oxford  Street,  \V. 

Battalion  Orders  bt  Colonel  S.  G.  Grant  (Officbe  Com- 
manding).— Week-End  Parades. 

Saturday  : — The  Battalion  will  parade  at  Baker  Street  Metropo- 
litan Station  at  2.30  p.m.  "C"  Company,  under  the 
command  of  Captain  R  J.  C.  Eistwood,  will  proceed  direct 
to  Wembley  Park  and  take  up  a  defensive  position  to  meet 
an  attack  coming  from  the  south-easterly  direction.  "A," 
"  B  "  and  "  D  "  Companies,  under  the  command  of  Mr.  H.  0. 
King,  will  detrain  at  Neasden  and  attack  the  camp  at 
Wembley.  Route  to  be  followed  will  be  communicated 
later. 
Sunday  : — 7  a.m.    Reveille. 

10  a.m.    Church  Parade. 
10.20  a.m.     Companies'  Parade. 
2.15  p.m.     Battalion  Parade. 
The  Quartermaster  has  made  arrangements  for  serving  tea  to 
friends  of  members,  on  Sunday  next.     Price  6d.  each.     Tea  will  be 
served  between  4  o'clock  and  5.30  p.m.  in  the  marquee  set  aside  for 
the  purpose. 

A.  G.  Joiner,  Captain  and  Adjrdant. 

Late  Lenal. — Adnil  Electric  Co.,  Ltd.,  /■.  British 
Traders'  Association. — By  a  majority  the  Court  of  Appeal  on 
Wednesday  dismissed  an  appeal  by  the  Adnil  Electric  Co.,  Ltd., 
from  orders  by  Mr.  Justice  Ridley  staying  actions  brought  by  them 
against  the  British  Traders'  Association  for  money  had  and 
received,  and  against  Andcole  &  Turner,  Ltd.,  for  goods  supplied. 
It  appeared  that  in  iaO;i  the  plaintiff  company  was  formed  to  take 
over  the  business  previously  carried  on  by  Marples  &  Lsaoh,  Ltd. 
The  shareholders  were  mainly  German,  and  Mr.  Marples  and  Mr. 
Leach  were  appointed  joint  managers.  Solicitors  were  also 
appointed.  The  British  Traders'  Association  were  a  debt 
collecting  agency  who  obtained  judgment  against  a 
debtor  in  the  name  of  the  plaintiff  company.  In  respect  of  thit 
judgment  this  action  was  brought.  The  action  against  Andcole 
and  Turner  was  for  goods  supplied.  The  question  was  whether 
the  solicitors  acting  for  the  company  had  authority  to  bring  the 
action.  They  had  been  instructed  by  Mr.  Marples  and  Mr.  Laach, 
but  since  the  war  broke  out  had  received  no  particular  instrustions 
from  the  directors.  There  were  three  directors — a  Datohman  and 
a  German,  both  resident  in  Germany,  and  an  Englishman  who  was 
interned  there.  Mr.  Gore  Browne,  K C,  for  the  company,  sub- 
mitted that  there  was  authority  to  bring  the  action.  Lird  Justice 
Swinfen  Eady  said  he  agreed  with  Mr.  Justice  Ridley  in  that  the 
evidence  did  not  satisfy  him  that  Marples  ..t  Leach  had  authority 
to  bring  those  actions.  Lord  Justice  Phillimore  assented.  Lord 
Justice  Bankea  concurred  with  Lord  Justice  Swinfen  Eidy.  The 
appeals  were,  therefore,  dismissed. 

City  and  South  London  Railway  Co.  v.  H.M.  Postmaster- 
General. — A  special  case  stated  in  this  action  to  determine  ques- 
tions as  to  the  right  of  laying  telegraph  and  telephone  wires,  was 
before  Mr.  Justice  Neville  in  the  Chancery  Division  on  Wednesday. 
Mr.  Harmann,  representing  the  plaintiffs,  stated  that  the  matter 
was  somewhat  complicated,  but  there  was  a  prospect  of  a  settle- 
ment, tinder  these  circumstances,  he  asked,  with  the  consent  of 
the  defendants,  that  the  case  might  stand  over,  with  liberty  to 
restore  it  to  the  list  for  hearing  on  seven  days'  notice.  His  Lord- 
ship allowed  that  course  to  be  adopted,  and  the  case  stood  over 
(renerally  as  arranged. 


Tlie     Kin!>'.s     Birtliilay    Honours. — The     List    of 

Honours  which  appears  just  as  we  go  to  Press  with  the  last  piges 
of  this  issue,  contains  tho  following  announcements  that  will 
interest  our  readers  : — 

Upon  Sir  Henry  Xorman  a  baronetcy  is  conferred. 

The  honour  of  knighthood  is  conferred  upon  Lieut.-Col.  Wm. 
Forbes,  general  manager  of  the  Brighton  Railway  ;  Edward 
Rigg,  Esq.,  C.B.,  Superintendent  of  the  Operative  Department  of  the 
Roval  Mint ;  and  W.  Slin^o,  Esq.,  Engineer-in-Chief  of  the  General 
Post  Office. 

Mr.  Divid  Mitchell  Stewart,  Superintending  Engineer,  General 
Post  Office,  is  appointed  to  the  Imperial  Service  Order. 

To  all  these  gentlemen  the  Electrical  Review  tenders  its 
congratulations.  An  account  of  the  career  of  Mr.  Slingo  appeared 
incur  pages  at  the  time  of  his  appointment  to  succeed  Mijjr 
O'Meara  as  Engineer-in-Chief  (Elec.  Rev.,  March  8th,  1912). 

Fire  Prevention. — The  British  Fire  Prevention  Com- 
mittee has  issued  a  "  Warning  "  circular  (No.  IC)  for  factories  and 
works  engaged  on  Government  and  war  emergency  supplies,  con- 
taining useful  advice  as  to  the  precautions  that  should  be  taken 
to  prevent  the  outbreak  of  fire,  of  which  the  risks  are  increased  at 
times  of  high  pressure  and  all-night  working.  Copies  can  be 
obtained  free  on  application  to  the  Committee  at  8,  Waterloo 
Place,  Pall  Mall,  S.W. 

Appointments  Vacant.— Switchmen  (SOs.)  for  New- 
port electricity  department  ;  assistant  electrical  engineer  (£150), 
for  Government  of  Malta. 

Electric  Vehicle  Costs. — In  a  recent  issue,  our  con- 
temporary, the  Comiiip.ri-ial  Mutm;  gave  some  particulars  of  the 
electric  vans  employed  by  Messrs.  J.  Lyons  &  Co.,  Ltd.,  the  well- 
known  caterers.  These  comprise  one  G.  V.  and  seven  Eiison 
vehicles,  and  for  four  weeks  ended  April  16th,  for  two  J-ton 
vehicles  the  average  current  cost  per  mile  was  ■4.".d.  on  a  mileage 
of  22i'3  ;  for  two  L'-ton  vehicles  the  average  cost  of  energy  per 
mile  was  735.  on  192  1  miles;  for  one  ."••ton  vehicle  the  average 
cost  of  current  per  mile  was  !'3d.  on  a  mileage  of  I95'2.  One 
Edison  J-ton  and  one  Eiison  2-ton  vehicles  have  each  run  over 
7,000  mUes  between  November,  1914,  and  May.  1915,  while  the 
other  five  Edisons,  each  covered  between  3,000  and  5,000  miles  in 
that  time.  While  the  initiU  outlay  is  greater,  Messrs.  Lyons 
find  the  working  cost  of  the  electric  compares  very  favourably 
with  their  petrol  vehicles,  and  they  iatend  to  extend  their  "elec- 
tric "  fleet. 

.\nti-.4ircraft  Appliances. — .V  County  Council  rejiort 
mentions  that  a  new  motor  "emergency  tender  "  has  been  put  into 
commission.  This  appliance  carries  a  number  of  sm3ke  helmets, 
and,  in  addition,  is  fitted  with  a  dynamo,  portable  searchlights, 
and  an  electric  blower  for  forcing  air  into  places  where  dense 
smoke  or  poisonous  gases  exist.  It  is  manned  by  specially  selected 
firemen,  who  devote  considerable  time  to  maintaining  the  apparatus 
and  training  and  practising  therewith. — Standard. 


OUR    PERSONAL    COLUMN. 

T/ie  Editors  invite  electrical  engineers,  whether  connected  K-ith  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railiuay  officials,  to  keep  readers  of  the 
Electrical  'Bxmisw  posted  as  to  their  movements. 


Central  Station  Officials. — The  newly  constituted 
Spenborough  U.D.C.  has  decided  to  retain  Mr.  Albert  Pkkehsgill 
as  electii^al  engineer,  at  the  same  salary  and  on  the  same  con- 
ditions as  hitherto  attached  to  the  appointment. 

Mr.  E.  Broad  has  been  promoted  to  the  position  of  shift 
engineer  at  the  electricity  works  of  the  Heston  and  Islew:)rth 
U.DC,  taking  the  place  of  Mr.  J.  Fletcher,  who  has  been  appointed 
station  superintendent  at  Worksop. 

Derby  Corooration  E.L.  Committee  recommends  that  the  salary 
of  Mr.  a.  Thomson,  charge  engineer,  be  increased  from  £2  79, 
per  week  to  £130  per  annum. 

Tramway    Officials. — Mr.    W.   Tuke    Robson,  late 

manager  of  the  South  Shields  Corporation  tramways,  who  proceeds 
to  take  up  a  similar  appointment  at  Southampton,  has  been  pre- 
sented by  the  staff  and  employes  with  a  framed  photograph  of  the 
donors,  and  a  wardrobe  made  from  timber  taken  from  the  old 
man-of-war  Royal  Albert,  which  was  broken  up  25  years  ago. 

Halifax  Tramways  Committee  has  recommended  the  T.C.  to 
increase  the  salary  of  Mr.  J.  D.  Cairo,  traffic  manager,  from  £350 
to  £375  per  annum,  with  a  further  increase  to  £400  a  year  hence. 

Ceneral. — As  from  June  Ist,  Mr.  James  P'leminc, 
treasurer  to  the  gas  and  the  electricity  departments  of  the  Glasgow 
Corporation  is  retiring,  and  the  Corporation  has  agreed  that  in 
future  the  finances  of  the  two  departments  concerned  shall  be 
handed  over  to  the  control  of  the  respective  managers, 
Mr.  W.  W.  Lackie,  chief  engineer  and  manager  of  the  electricity 
department,  and  Mr.  Alexander  Wilson,  eugiaeer  and  manager  of 
the  gas  department.  This  arrangement  will  put  the  electricity 
and  gas  departments  of  the  Glasgow  Corporation  on  the  same  self- 
oontaiued  footing  as  the  Glasgow  Tramways  Dapartment. 

Mr.  Needham,  acting  first  assistant  electrical  engineer  at 
Dover  Admiralty  Works,  has  been  appointed  first  assistant  electrical 
engineer  at  the  Bermuda  Dockyard.  He  is  succeeded  at  Dover  by 
Mb.  J.  W.  Church,  late  of  Malta. 
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The  marriage  took  place  at  Askern  (Yorks.)  Parish  Church,  on 
May  24  th,  of  Mr.  David  Kosser,  electrical  engineer,  late  of 
Askern,  now  of  South  Wales,  and  Miss  E.  Silmer  Richardson,  sixth 
dangrhterof  Mr.  John  Richardson,  of  Moaa  Road,  Askern. 

Mr.  Harold  W.  Jackson,  of  the  electric  telegraph  branch  of 
the  chief  mechanical  engineer's  department,  Lancashire  and  York- 
shire Railway  station,  Bolton,  has  obtained  an  appointment  in  the 
electrical  department  of  the  Cape  to  Cairo  Railway,  and  last  week 
he  was  made  the  recipient  of  numerous  gifts  from  his  late  col- 
leagues on  the  Lancashire  and  Yorkshire  Railway.  Mr.  J.  H. 
Runnett  made  the  presentations. 

Mr.  Marconi  has  recently  returned  to  this  country  from 
America,  and  he  will  almost  immediately  proceed  to  Italy  to  take 
control  of  the  organisation  of  the  wireless  telegraph  service  of  the 
country. 

Mr.  a.  S.  Marks  has  resigned  his  position  with  Messrs.  Veritys, 
Ltd.,  to  become  London  and  South  of  England  representative  for 
Messrs.  Ingram  &  Kemp  and  Messrs.  Sperryn  i:  Co.,  Ltd.  All 
correspondence  should  be  addressed  to  his  headquarters  at  26  and 
27,  Hatton  Garden,  E.G. 

Mr.  G.  Stanley  White,  of  the  firm  of  Messrs.  George  White 
and  Co.,  Bristol,  has  been  elected  a  director  of  the  Bristol  Tram- 
ways and  Carriage  Co  ,  Ltd.,  in  the  place  of  the  late  Mr.  Hugh  G. 
Doggett.  Mr.  Samuel  White  relinquishes  the  position  of  manag- 
ing director  owing  to  ill-health,  but  remains  on  the  board.  ilR. 
W.  G.  Vebdon  Smith  has  been  appointed  managing  director.  Mb. 
J.  H.  Howell,  J.P.,  has  been  appointed  a  director  of  the  Imperial 
Tramways  Co.,  Ltd.,  in  place  of  the  late  Mr.  H.  G.  Doggett. 

Obituary- — Amongst  the  victims  in  the  (Jretaa  Green 
railway  disaster  was  Mr.  Herbert  Henry  Ford,  manager  of  the 
crane  department  of  Messrs.  Arroll,  of  Glasgow.  He  was  45  years 
of  age,  and  belonged  to  Ba.th,  where  he  was  at  one  time  with 
Messrs.  Stothert  &  Pitt. 

Mr.  W.  Gordon,  traffic  manager  of  Dublin  I'nited  Tramways 
Co.,  was  seized  with  illness  while  out  riding  his  horse  on 
May  27th.  Mr.  Gordon  was  apparently  in  his  usual  health 
on  the  Thursday  morning  last  week  when  he  set  out  on  his 
tour  of  inspection  of  the  depots.  He  was  on  horseback  and  was 
attended  by  a  groom.  While  passing  through  Herbert  Park  he 
suddenly  swayed.  The  groom  tried  to  prevent  his  falling,  but  he 
did  not  sacoeed,  and  the  unfortunate  gentleman  reached  the 
ground  with  a  thud  and  expired  immediately.  Deceased,  who  was  a 
native  of  London,  had  reached  his  68th  year.  He  had  a  wide 
experience  in  tramway  management  in  England  and  on  the 
Continent  before  his  appointment  to  Dublin  in  1899.  Mr.  Gordon 
was  very  popular  with  the  various  staffs  and  with  the  general 
public. 

The  secretary  of  the  Dublin  United  Tramways  Co.,  Mb.  R.  S. 
Tresilian  has  also  passed  away  very  suddenly.  He  had  arranged 
for  a  holiday  in  the  South  of  Ireland,  but  his  state  of  health 
necessitated  an  operation  in  hospital.  When  this  had  been 
performed,  it  was  thought  that  he  would  go  on  satisfactorily. 
Two  days  later,  however,  he  collapsed.  Mr.  Tresilian  was  just 
over  60  years  of  age. 

Mills. — Mr.  I'\  W.  Lawsok,  a  director  of  Fairbaim, 
Lawson,  Combe  Barbour,  Ltd.,  left  £128,033  gross  and  £106,79t; 
net  personalty. 

The  late  Dr.  S.  G.  Rawson,  Principal  of  Batteraea  Polytechnic, 
and  chairman  of  the  Council  of  the  Association  of  Technical 
Institutions,  left  £4.237. 

The  late  Mr.  Thomas  Bdllouqh,  a  director  of  Howard  and 
BuUough,  Ltd.,  left  £704,034  gross  and  £697,128  net  personalty. 


NEW    COMPANIES    REGISTERED. 


Poulsen  Wireless  Tele}?raph  Co.,  Ltd.  (140,494).— Rogis- 

tcrc-J  M.iy  l!Klh,  by  SliMdin.in,  V:n  IVn.ijjh  &  Gajlur,  4,  Sullulk  Slrcct,  I'all 
Mall  Kast,  S.W.  C.ipital,  £ii,U,UOIl  in  ^'I  shares.  Obj.-ols  :  lo  carry  on  Ihe 
business  of  electricians,  man jfacturera,  generators,  accumulators,  suppliers  and 
ilistributors  of  electricity  and  electrical  energy  for  telegraphic,  telephonic,  lij^ht- 
ing.  heating  and  other  purposes,  telegraphists,  telephonists,  proprietors  and 
m.magers  of  telegraph  and  telephone  works,  lines,  systems',  stations  ant! 
exchanges,  etc.,  and  to  adopt  an  agreement  with  the  British  &  Overseas 
i^ngineering  Syndicate,  Ltd.  The  signatories  (with  one  share  each)  are:  K.  .S. 
(ia)lor,  4,  Suliolk  .Street,  fall  Mall  fiast,  S.W.,  solicitor;  A.  W.  Urquhart,  4, 
.Suflolk  Street,  I'all  Mall  liast,  S.W.,  clerk;  G.  Humphries,  4,  Sudolk  Street, 
I'all  Mall  Kast,  S.-W.,  clerk;  J.  R.  O.illorl,  4,  Suflolk  Street,  Pall  Mall  Kast, 
S.W.,  clerk;  S.  F.  Layzell.  20,  Ventnor  Road,  New  Cross,  S.E.,  clerk;  W.  H. 
Pearson,  4,  Suffolk  Street,  I'all  M.all  East,  S.W.,  solicitor's  managing  clerk; 
Iv.  Holding,  17,  Herbert  Road,  Wimbledon,  S.W.,  clerk.  Minimum  cash  sub- 
scription, seven  shares.  The  first  directors  (to  number  not  less  than  two  or 
more  than  six)  are:  Sir  Leigh  Hoskyns,  Ht.,  Cotefield,  Banbury,  Oxon ;  A. 
Davidson,  2;),  Upper  Thames  Street,  h-.C;  S.  K.  St.  J.  Sleadm.in,  4,  Suffolk 
Stieet,  Pall  Mall  Kast,  S.W.;  L.  S.  Robertson,  '.iR,  Victoria  Street,  S.W. ;  V. 
<:andil,  11,  Park  Lane,  W.;  and  C.  Ilage,  Slockholmsgade  43,  Copenhagen, 
Denmark.  So  long  as  C.  Ilage,  or  his  person;il  representative,  ;ind  the  com- 
pany called  Det  Kontintmt.ile  Syndikat  for  Poulsen  Radio-'rel-'grafi  Aktie- 
selskab,  and  their  original  nominees  or  their  personal  representatives  respec- 
tively, hold  at  least  100,000  shares,  the  said  C.  Ilage  and  the  said  company 
;ind  the  survivor  of  them  shall  be  entitled  to  two  nominees  on  the  board,  and 
so  long  as  they  hold  less  than  100,000,  but  not  less  than  50,000  shares,  they 
shall  be  entitled  to  one  nominee  on  the  board.  Remuneration  of  directors, 
/,'200  each  per  annum  (Chairman,  ;£^300),  and  ;^1,000  extra,  divided  between 
them,  in  any  year  when  10  per  cent,  dividend  is  paid  ^increasing  to  ;^2.000 
if  '20  per  cent,  or  more  is  paid).  Registered  office  :  4,  Suffolk  Street,  I'all  Mall 
East,  S.W. 


British   Bachelet   Ordnance  Co.,  Ltd.   (140,484).— R^'gis- 

"red  May  28th,  by  Ray,  Jackman  &  Falck,  58,  Margaret  Street,  W.  Capital, 
;t50,000  in  £1  shares.  Objects  :  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  ordnance  of  all  kinds  for  naval  or  military  use,  machinery, 
engines,  apparatus  and  accessories,  ironmasters,  steel  makers  and  converters, 
colliery  proprietors,  coke  manufacturers,  miners,  smelters,  engineers,  metal 
founders,  electricians,  electric,  magnetic,  galvanic  and  general  engineers  and 
contractors,  generators  and  storers  of  electricity,  etc.,  and  to  adopt  an  agree- 
ment with  C.  R.  Howes,  of  42,  Piccadilly,  W.  The  signatories  (with  one 
share  each)  are:  H.  G.  Barrett,  Mill  Land,  Clayton,  Sussex,  gentleman;  T.  W. 
Druitt,  Carrig  Cleena,  Maidenhead,  gentleman;  F.  W.  Tagg,  10,  Tressillian 
Road,  Brockley,  S.E.,  accountant;  L.  H.  Falck,  58,  Margaret  Street,  W., 
solicitor;  B.  A.  Cole,  Oaklands,  Bolton  Road,  Harrow,  clerk;  H.  Crosland, 
Woodhurst,  Crawley,  Sussex,  gentleman;  C.  Vane,  54.  Bernard  Street,  Russell 
Square,  W.C.,  gentleman.  Minimum  cash  subscription,  seven  shares.  The 
first  directors  (to  number  not  less  than  three  or  more  than  seven)  are  to  be 
appointed  by  the  signatories.  Qualification,  j^o.  Remuneration.  10  per  cent. 
ot  the  profits  available  for  distribution,  divisible.  Secretary  :  \V.  E.  Newell. 
Registered    office:  166,   Piccadilly,  W. 

Sample  and  Co.,  Ltd.  (9,402). — This  company  was  regis- 
tered in  Edinburgh  on  May  28th,  with  a  capitiil  of  ^n.tJOO  in  ^'1  shares,  to 
acquire  the  business  of  electrical  and  mechanical  engineers  carried  on  by 
Scn-ple  &  Co.,  170,  Hope  Street,  Glasgow.  The  subscribers  (with  one  share 
e;'ch)  are:  R.  Semple,  Jun.,  Braehead  House,  Johnstone,  mechanical  engineer; 
J  H.  Ballantyne,  49,  Polwarth  Gardens,  Glasgow,  civil  engineer.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  two  or  more  than  seven.  The 
first  are  R.  Semple  and  J.  H.  Ballantyne.  Qualification,  100  ordinary  shares. 
Remuneration,  ;^10  per  annum.     Registered  office  ;   170,  Hope  Street,  Glasgow. 

Mico,  Ltd.    (140,440). — This  company  was  registered  on 

May  22nd,  with  a  capital  of  ^"oOO  in  ;£,"!  shares,  to  carry  on  the  business  of 
manufacturers  of  and  dealers  in  accumulators,  lamps,  batteries,  magnetos  and 
electrical  apparatus  and  fittings  of  all  kinds,  motor  components  and  accessories, 
etc.  The  subscribers  are  :  Mrs.  W.  H.  Hawdon,  Yetholm,  Elmfield  Gardens, 
Gcsforth,  250  shares;  J  W.  Cook,  57,  Norfolk  Road,  Byker,  Newcastle-on- 
Tyne,  accumulator  maker,  5  shares;  C.  K.  H.  Foster,  24,  Beaconsfield  Road, 
Stcke,  Coventry,  magneto  expert,  10  shares.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  five.  Mrs.  W.  H.  Hawdon 
is  permanent  managing  director.  Solicitor  :  C.  Crowther,  23,  Abingdon  Street. 
Westminster. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Cryseico,    Ltd. — A    memorandum    of    satisfaction    in    full 

on  May  19th,  1915,  of  trust  deed  dated  May  Cth,  1910,  securing  ;C7,500  first 
and   ;^7,500  second  debenture  stock,  has  been  filed. 

Trust  deed,  dated  May  20th,  1915,  to  secure  £^10,000  debenture  stock,  charged 
on  Kempston  Ironworks,  Kempston,  Bedfordshire,  and  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Trustees  :  H.  S. 
Deacon,  Kempston,  Bedfordshire,  and  A.  Baker,  Billiter  House,  Billilcr  Street, 
E.C. 

Rawlings  Bros.,  Ltd.— Issue,  on  May  20tli,  1915,  of  .£500 

debentures,  part  of  a  series  of  which   particulars   have    already  been  filed. 

Midget  Lamp  Co.,  Ltd. — Particulars  of  ^£400  second  and 

;£1,000  third  debentures,  created  April  8th.  1915,  filed  pursuant  to  Section  93 
{3}  of  the  Companies  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
being  ;6'400  and  £^500  respectively.  Property  charged  :  The  company's  under- 
taking    and    property,     present    and     future,    including    uncalled    capital.      No 

trustees. 

James  Keith  and  Blackman   Co.,   Ltd. — Issue,   on    May 

llth,  1915,  of  ;tl.000  debentures,  part  of  a  s.  ries  of  which  particulars  have 
.iliepdy  been  filed.  Memorandum  of  satisfaction  in  full  of  debentures,  dattsl 
October  29tll,  1901,    and    February  9th,    19lt,  securing   ^'1,000  also  notified. 

Electrical    Distribution    of    Yorkshire,    Ltd.    (34,972).— 

Capital,  ;6aO,000  in  £,1  shares.  Return  dated  March  9th,  1915.  37,500  shares 
taken   up;   £36.737    10s.   paid,   leaving   ;^762    lUs.    in   arrears.     Mortgages   and 

charges:   i£;5,000. 

Bromley    (Kent)    Electric    Light   and   Power    Co.,    Ltd. 

(54,127).— Capital,  ;t;illl).OIW  in  ^^,5  sh.ir.-s.  R.turn  dated  April  26lh,  Plla. 
15.000  shares  taken  up;  ;t;75,00O  paid.  M..rtgag...s  and  charges:  ;t.<>a.O(i;t  4J 
per  cent,  debenture  stock. 

Citv  of  London   Electric    Lighting  Co.,   Ltd.   (34,406).— 

Capital;  ;t'l,200.000  in  ;£;iO  shares  (80,000  ordinary  and  40,000  prelerrc-d). 
Return  dated  March  3th,  1916.  70,595  ordinary  and  40,000  preferred  shares 
taken   up;   £1,105,950  paid.     Mortgages   and   charges:    ;t8OO,00O. 

Telephone  Co.  of  Egypt,  Ltd.  (17,824).— Capital  .£200,000. 

in  36,0tK)  preferred  and  4,000  deferred  shares  ol  £a  each.  Return  doted  April 
28th,  1915.  All  shares  taken  up.  £6  per  share  called  up  on  24,000  preferred; 
£120,000  paid;  £80,000  considered  as  paid  on  12,000  preferred  and  4,000  de- 
ferred.    Mortgages  and  charges  :  £184,251. 

Chelsea   Electricity   Supply    Co.,    Ltd.    (20,468).— C.ipii.-il 

£400  000,  in  74,000  ordinary  and  (i.OOO  prcferr.'d  shares  ol  £S  e.ach.  Return 
dated  March  25lh,  1915.  49.436  ordinary  and  'ifOO^P"'"""'  '''■■;!„"  'J""!'"  ">'■ 
£5  per  share  called  up  on  37,770  oi.lin:irv  and  fi.OOfl  lueferred ;  £^IS,850  pai.l; 
£.-)8;330  considered  as  paid  on  11.066  oidinaiy.  Mortgag.s  and  thaig.-..  : 
£175,000  debenture  stock. 

Northampton  Electric  Light  and  Power  Co..  Ltd.  (28,640). 

-Capital  £150,000,  in  10  "  A    •  and  149,990  "  B  "  sh.ires  of  £' ,>;»^ •'■•'.■; '"'r, 
dated    March    llth.    1915.     10   "A."    78,.'iO0   "B"   ordinary.    ._.nd   31.490 
pi.lerence   shares  taken  up;  £110,000  pai.l.     Mortgaged  and   charges;   ^SS.IIk.. 


CITY  NOTES. 


Aiifflo-.lrsciitiup  Traiinvays  (o..  I.f<l. 

Ml-  .T  B.  CoNC.\NNON  pre.sidod  nt  tho  annual  nii^otinK,  lal<1  :it 
Winchester  House.  E.G..  on  Miiy  27tli.  He  snid  it  wa.^  l>aidlv 
necessary  for  him  tf)  detail  the  rca.sons  for  the  set-back  winch 
the  accounts  revealed.  They  were  all  familiiir  with  the  con- 
ditions which  pro'vaiW  in  the  Art'enthie  both  before  and 
since  the  war.  Whilst  the  total  receipts  for  the  year  under 
review  as  compared  with  those  of  1913  .showed  a  decrease  of 
±'112,196,  the  net  profits  declined  f24,0,'!2  only,  thanks  to  the 
reduction  in  workinfi  expen.se.s,  due  niahily  U>  ^]}'',^''^P\n',^{ 
penditure  upon  maintenance  iu  the  years  1011,  1912  siul  IJld, 
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which  resulted  in  the  permanent  way,  rolling  stock,  etc.,  being 
put  in  good  order,  and  thereby  allowing  a  substantial  reduction 
to  be  made  under  this  head  in  1914.  On  the  other  hand,  the 
debenture  charges  and  interest  on  temporary  loans  showed  an 
increase  of  £1'.23,'237,  aiter  allowing  lor  interest  for  works 
iu  course  of  construction  charged  to  capital.  The  working  of 
the  first  section  of  the  .subway  lines  had  helped  materially 
to  reduce  the  loss  from  the  surface  lines  during  the  past  and 
current  years.  The  work  of  constructing  the  second  subway 
section  had  been  suspended,  the  Municipal  authorities  having 
met  them  very  handsomely  in  this  resjiect  by  sanctioning  the 
l)(>6tponement  of  the  commencement  of  the  work  for  one  year 
after  the  termination  of  the  war.  Their  investments  at  cost 
showed  a  depreciation  of  ±'47,378  on  the  basis  of  the  estimated 
market  values  of  December  31st  last.  The  reserve  fund  of 
£75,145  was  available  to  meet  this  deficiency,  but  (following 
the  pi'ecedeot  of  kindred  companies)  they  had  not  thought  it 
advisable  at  present  to  take  any  action  in  the  matter.  During 
the  continuance  of  the  war  it  was  impossible  to  estimate  cor- 
rectly the  value  of  the  investments.  They  would  notice  the 
item  of  £22,810  in  the  balance  sheet  under  the  heading  of 
deposits  with  contractoi-s  abroad.  This  represented  cash  paid 
on  account  of  cars,  etc.,  ordered  from  Continental  firms  which 
liad  not  been  delivered,  and  pending  the  termination  of  the 
war  the  matter  must  be  left  in  .sirspense.  The  gross  decrease 
ill  traflic  receipts  for  the  four  months  ending  April  30th  last 
was  A'92,482,  and  the  net  profit  showe<l  a  reduction  of  £43,287. 
Having  regard  to  all  the  ciicumstauces  of  the  moment,  they 
thought  it  prudent  to  carry  forward  the  balance  of  i£96,408 
lemaining  at  the  credit  of  net  revenue  account  after  pa\)nent 
of  all  charges  and  preference  dividend.  As  for  the  future,  he 
would  not  attempt  to  prophesy.  They  all  knew  how  depend- 
ent the  Argentine  was  on  good  crops  and  stock-raising.  The 
immediate  outlook  seemed  favourable,  as  the  wheat  and 
maize  crojis  promised  to  give  better  results  than  those  of 
late  years,  notwithstanding  the  fact  that  they  seemed  to  be 
.somewhat  prejudiced  by  the  heavy  rains  which  fell  during 
the  first  three  months  of  the  current  year;  whilst  the  high 
freight  rates  which  prevaFie*!  at  present  were  a  handicap. 
Still,  the  ruling  prices  of  meat,  wheat,  etc.,  showed  a  hand- 
some profit  to  producers.  The  prosperity  of  their  company 
de(>ended  on  the  prosperity  of  the  .Argentine  Republic,  and 
they  hoped  that  the  remaining  months  of  tlic  year  would  show 
improvement.  The  company  had  contributed  £300  to  the 
Prince  of  Wales'  Fund  and  £200  to  the  Belgian  Relief  Fund, 
and  they  were  paying  full  salaries  to  four  of  their  London 
.staff  who  volunteered  for  the  Field. 

Mr.  C.  M.  Rosp,  seconded  the  motion,  and  the  report  was 
adopted  without  discu.ssion. 


United  River  Plate  Telephone  Co.,  litd. 

The  annual  meeting  was  held  on  May  27th  at  Winchester 
House,  E.C,  Mr.  George  Franklin  presiding.  The  Chairman, 
after  referring  with  regi-et  to  the  death  of  Mr.  David  Smith 
(managing  director),  wiid  that  notwithstanding  the  general 
conditions  iu  Argentina,  which  had  been  affected  by  the  war, 
the  gross  earnings  and  the  net  profit  were  substantially  the 
.lame,  for  the  past  two  years.  The  gross  earnings  for  1914 
amounted  to  £630,651.  as  compared  with  £611,657  in  1913, 
while  the  gro.ss  maintenance  and  other  charges  had  amounted 
to  £468,846,  as  against.  £447,604.  Tlie  profit  for  the  year  was 
£161,805,  as  compareil  with  j£164,052 — a  decrease  oi'  £2,247, 
which,  under  the  circumstances,  might  be  considered  satis- 
factory. Included  in  the  expenses  were  the  customary  pro- 
visions for  the  maintenance  and  renewal  of  plant,  on  which 
£129,803  was  exijended  last  year,  an  increase  of  £23,965  over 
the  previous  year.  The  capital  expenditure  for  the  year  had 
alisorbed  £1.S6,065,  of  which  £70.206  was  on  account  of  under- 
ground plant,  as  compared  with  £364.304  in  1913.  On  real 
estate  they  had  expended  £46,605  last  year,  as  against  £24,671 
in  1913.  Tliat  was  following  out  their  policy  of  substituting 
underground  for  overhead  plant,  and  of  purchasing  land  and 
buildings  in  which  their  exchanges  were  erected  instead  of 
having  to  rely  upon  tenancies.  The  reserve  for  renewal  of 
plant  now  amounted  to  £512.535,  and  that,  with  the  reserve 
fund  account  which,  after  this  year's  appropriation,  would 
amount  to  £316,138— foimed,  in  the  opinion  of  the  board,  an 
adequate  reserve  for  any  wastage  likely  to  occur  on  tlie 
capital  expenditure  in  the  Argentine,  which  now  amounted  to 
.£2.390,820.  The  reduction  iu  the  capital  exj-venditure  last  year 
reflected  the  policy  of  the  board  due  to  the  outbreak  of  war, 
because,  aijart  from  the  fact  that  the  growth  of  the  company's 
system  did  not  require  the  extra  outlay,  they  felt  that,  con- 
sistent with  business  prudence,  it  was  necessary  to  limit  capital 
expenditure  at  the  pre.st^ut  time  to  the  .smallest  possible 
amount.  The  stock  of  materials  stood  at  ,-£'105,474.  a  reduction 
during  the  year  of  £37,689— a  satisfactory  feature,  as  it  was 
inanifest  that  materials  on  the  other  side  were  liable  to  depre- 
ciation. Tlie  growth  of  the  business  as  indicated  iu  the 
number  of  sul)scribers  showed,  for  the  first  time  in  the  com- 
pany's history,  no  increase  during  the  year.  That  indicated 
the  gravity  of  the  crisis  through  which  Aigentina  had  passed, 
but  it  had  enabled  them  to  postpone  with  greater  ease  the 
provision  of  new  buildings  and  the  erection  of  exchanges.  The 
stagnation  was  only  temporai-y  and  due  to  abnormal  causes, 
and  while  it  was  impossible  to  proi)hesy  as  to  the  future  they 
must  remember   that  so  far  America  bad  escaped    the  most 


baneful  consequences  of  the  war.  The  Municipality  of  Buenos 
Aires  had  granted  them  a  new  concession  on  satisfactory  terms, 
under  which  they  were  allowed  to  extend  their  underground 
system  and  put  down  subways.  In  Cordoba  they  now  had  an 
excellent  automatic  system  established,  and  last  January  they 
put  into  service  a  5,000-line  automatic  system  at  Rosario. 
During  the  coming  year  Argentina  should,  he  thought,  show 
a  fair  measure  of  prosperity,  and  that;  in  its  turn  should  be 
reflected  in  the  company's  business. 

Sir  F.  Green  seconded  the  motion  which,  after  a  short  dis- 
cu.ssion, was  adopted. 


Laucasliire  Power  Construction  Co.,  Ltd, 

In  their  report  for  the  ye^r  ended  Mai-ch  31st,  1915,  the 
directors  say  that  during  the  period  the  company  completed 
its  contract  with  the  Parliamentary  Company  for  the  extension 
of  the  power  station  and  plant.  The  balance  of  profit  due 
thereon,  amounting  to  £1,864,  has  been  brought  into  the 
account.  The  trading  profit  of  the  Lancashire  Electric  Power 
Co.  for  1914  amounted  to  £29,961,  plus  interest  on  hire-purchase 
plants,  etc.,  amounting  to  £511,  making  £30,471,  compai-ed 
with  £23,526  for  1913.  The  balance  brought  forward  from  1913 
was  £419.  Debenture  interest  has  ab.sorbed  £4,500,  reserve 
fund  £10.000,  a  dividend  of  3  per  cent.  £12,969,  leaviuf,- 
.£3,422  to  be  cariiwl  forward.  The  following  figures  indicate 
the  development  of  the  company's  business  :  — 


Units    generalej 
1M.-1X.  loaj   in    KW. 
>I.P.  conrlccleil 
Koceipts 
l^xpenditure 
Profit    on   tr.^ding 


1912.  1913.  ]!)14. 

23,110,807  28,191,412  32,157, IM 

6,73U  9,720  10,210 

16,400  23,900  27,018 

/:42,773  ;£54,.515  i{;6o,433 

j<:28,156  ;£:31,730  ;635,472 

;t;il.6l7  ^"22,785  ;t'2i*.9«l 


It  will  be  observed  that,  while  the  dividend  and  the  amount 
set  aside  for  reserve  have  been  maintained  on  the  same  basis 
a.s  for  1913,  the  amount  carried  forward  has  been  increased 
by  £3,000,  The  revenue  account  of  the  Lancashhe  Power 
Construction  Co.,  Ltd.,  shows  that  the  total  receipts  for  the 
year  ended  March  31st,  1915,  amount  to  £19,344,  and  after 
deducting  the  expenditure,  £17,110,  the  available  balance  of 
£2,224  is  to  be  earned  to  reserve  account. 
Annual  meeting,  June  10th. 


Electric  Construction  Co.,  Ltd. 

Mr.  p.  E.  Beechcroft  pre.sided  at  Winchester  House,  E.G., 
oil  May  27th,  at  the  annual  meeting.  He  said  that  the  fore- 
cast he  made  at  the  last  general  meeting  had  been  justified, 
and  they  were  able  to  submit  results  that  day  with  which  he 
was  sure  they  were  satisfie<l.  The  gross  profit  on  manufactur- 
ing and  contracting  amounted  to  £71,999,  an  increase  of  4.2 
per  cent.  This  increase  might  apjiear  somewhat  small,  but 
he  would  remind  them  that  since  1911  they  had  recorded  sub- 
stantial improvements  year  by  year  from  manufacturing  and 
contracting,  as  the  following  figures  proved  : — 1910-11,  £47,800, 
1911-12,  £53,7(K);  1912-13,  £62,aXI;  1913-14,  for  ten  months 
£57,500  =  per  annum,  £69,000;  1914-15,  £72,000,  In  five  years, 
therefore,  they  had  increa,sed  their  gross  jjrofit  by  more  than 
50  per  ceut.,  and,  given  ordinarily  good  times,  they  did  not 
think  they  had  reached  their  maximum.  The  comparatively 
lower  rate  of  increase  last  year,  however,  was  affected  by  the 
exceptional  conditions  under  which  they  (iu  common  with 
nil  manufacturers)  had  had  to  carry  on  operations.  Since  the 
ontbreak  of  war  they  had  suffered  from  a  scai'city  of  labour, 
no  less  than  30  per  cent,  of  their  workmen  of  eligible  age  ha\'ing 
joined  the  Forces.  Great  delay  had  occurretl  also  in  obtaining 
delivery  of  certain  classes  of  raw  material,  while  the  demand 
for  prompt  delivery  of  their  products  had  been  insistent, 
necessitating  a  considerable  amount  of  overtime.  Concur- 
rently, the  prices  of  I'aw  materials  (which  were  almost  exclu- 
sively manufactured  articles)  had  risen  steadily  since  war  was 
declared,  but  as  they  had  a  con.siderable  amount  of  orderaj 
biwked  on  the  old  basis  they  were  unable  to  obtain  the  benefit 
of  higher  prices  for  their  pro<lucts  until  the  financial  year  waa 
well  advanced.  It  must  not  be  assumed  that  the  receipt  of 
Government  or  war  orders  necessarily  meant  larger  additiona.1 
jjrofits  out  of  proportion  to  those  accruing  to  ordinary 
business;  such  was  not  ,so,  at  least  in  their  case.  Orders  had 
been  entnisted  to  them  directly  by  the  Government  and  by 
Government  contractors  which  liad  t<">  be  executetl  under  verj' 
great  pressure,  necessitating  a  good  deal  of  overtime,  and  he 
desired  to  express  the  appreciation  of  the  directors  for  the  ] 
admirable  manner  in  which  the.se  orders  had  been  executed. 
Work  had  been  carried  out  uncomplainingly,  and  he  thanked 
till,  from  the  managing  director  downwards,  for  their  inde- 
fatigable zeal  and  for  the  manner  in  which  they  had  met  the  ' 
demand  upon  their  time  and  energies.  Towards  the  end  of  : 
the  financial  year  they,  in  conjunction  with  other  eugineeringj 
establishments  in  Wolverhampton,  granted  an  -increase  ic 
wages  of  3s.  per  week  to  skilled  men  and  a  correspondinglj 
lower  increase  to  unskilled.  Recognising  also  the  hardship  ofl 
the  increased  cost  of  living,  a  war  bonus  had  been  granted  toJ 
members  of  the  staff  whase  wages  were  less  than  55s.  per  week 
—a  concession  which  had  been  much  appreciated.  These  con- 
cessions were  not  felt  to  any  material  extent  in  their  manu- 
f.-icturing  profit  last  year,  but  he  mentioned  them  in  order 
that  they  might  appiieciate  their  effect  during  the  year  now 
ciirient.    General  charges  had  increased  at  the  rate  of  7,4  per  . 
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cent.- per  annum,  but  the  increase  had  been  coviiit«racted  by 
lower  cost  of  maintenance  of  plant  and  buildings.  The  total 
expenditure,  therefore,  showed  no  increase,  and  the  whole  im- 
provement of  £o,000  in  gross  profit  was  available  for  distri- 
bution. Having  given  the  comparative  gross  profit  for  the  past 
five  year.s,  he  gave  the  net  profits  for  the  .same  period  •  — 
1010-11,  i;i5.fKX);  1911-1'2,  i;'20,300;  1912-13,  £27,500;  1913-11, 
for  ten  months,  £27,000  =  per  annum  £.32,400;  1914-15,  £35,500. 
These  showed  that  since  the  increased  demand  for  electrical 
machinery  set  in  a  very  large  proportion  of  the  increased 
gross  profit  had  become  available  for  distribution.  In  other 
words,  the  increase  in  standing  charges  on  the  bigger  volume 
of  business  had  been  inappreciable.  The  past  year  had  to 
.some  extent  benefited  in  this  respect  by  the  exten.sion  w-hich 
had  been  made  to  their  main  factory,  and  which  had  materially 
reduced  the  cost  of  handling,  in  addition  to  enlarging  the  out- 
l)ut  facilities.  It  might  have  occurred  to  some  of  them  that 
the  Board  had  been  ultra-conservative  in  recommending  a 
dividend  of  only  6  per  cent,  on  the  ordinai-y  shares.  In  normal 
times  they  would  have  been  justified  in  recommending  a 
larger  dividend,  but  they  came  to  the  conclusion  that,  having 
regard  to  all  the  uncertainties  produced  by  the  deplorable 
war  which  the  nation  was  now  waging,  they  would  be  con- 
.«ulting  the  best  interests  of  the  shareholders  if  they  only  paid 
the  .same  rate  as  last  year.  The  only  item  in  the  balance  sheet 
calling  for  comment  was  "shares  in  other  companies."  This 
asset  was  almost  entirely  represented  by  their  holding  in  the 
I'liectricfll  Power  Storage  Co.,  Ltd.,  and  it  had  now  been 
written  <l()wn  to  what  was  considered  to  be  the  realisable  value. 
An  extraordinary  general  meeting  of  that  company  was  to  be 
held  on  .lune  3rd  to  oon.sider  and,  if  thought  fit.  to  pass  a 
special  resolution  for  amalgamation  with  Pritchetts  &  Gold. 
Ltd.  If  the  provisional  .scheme  of  amalgamation  was  approved 
l)y  both  companies,  the  manufacturing  operations  of  the  Elec- 
trical Power  Storage  Co.  would  be  transferred  to  Dagenham. 
and  the  economies  which  would  be  effected  thereby  would 
enable  a  good  dividend  to  be  earned  upon  the  reduee<;l  value 
of  the  shares.  He  admitted  that  they  had  dealt  with  the 
item  drastically,  but  they  were  now  in  the  happy  po.sition  of 
being  able  to  .s;iy  that  every  item  in  the  balance  sheet  stcKxl 
(subject  to  what  he  said  last  year  about  the  properties,  patents 
and  goodwill)  at  its  realisable  value  or  less,  every  item  of  a 
doubtful  character  having  been  fully  reserved  or  written  down. 
To  enable  them  to  write  down  the  shares  in  other  companies, 
they  had  had  to  transfer  £39,403  from  general  reserve,  but 
they  were  restoring  the  sum  of  £17,403  from  last  year's  profits, 
making  the  amount  to  the  credit  of  general  reserve  fund 
,£36,rK10.  If  they  continued  to  make  .substantial  contributions 
to  general  reseiwe,  though  not  neces-sarily  to  the  same  extent 
as  last  yeaj',  the  item  of  goodwill  in  two  or  three  years  would 
be  extinguished  entirely,  and  this,  in  bis  opinion,  should  be 
the  aim  of  eveiy  industrial  concern.  He  would  again  dii'ect 
tlieir  attention  to  the  strong  financial  iwsition  which  they 
enjoyed.  Their  entire  liabilities,  apart  fmm  debenture  stock, 
were  onlv  £22.232,  whei'eas  their  realLsable  as.sets  amounterl 
t<i  £173,901,  and  they  had,  in  addition,  £17,983  in  cash.  From 
the  point  of  view  of  the  debenture  holders  and  the  preference 
shareholders,  he  might  also  point  out  that,  after  [noviding 
fur  depreciation,  the  debenture  interest  last  year  was  covered 
six  times  over,  and  the  divideiul  on  tlie  preference  .shares 
.■ihiicist  nine  times — a  position  which  he  did  not  think  was  real- 
isetl  ha\'ing  regard  to  the  mai'ket  price  of  these  securities. 
Having  leferred  to  the  death  of  Mr.  W.  Bullock,  a  director 
who  had  acted  as  manager  for  13  years  at  Wolveiliampton  ; 
the  election  of  Mr.  David  Willo<-k,  the  secretary,  to  the  board: 
and  the  apiKiintment  of  Mi'.  W.  M.  Furniss  as  manager  at 
Wolverhampton,  the  Chairman  said  that  it  w.as  always  dan- 
gerous to  jirophesy,  but  all  the  indications  at  present  pfiinte<l 
to  a  busy  and  successful  year, 

Mr.  .7.  OiUY  (Managing  Director)  seconded  the  motion,  and 
the  re|iort  was  adopted  without  discu.ssion. 

Pw^plying  fo  a  resolution  re-<li'cting  him  as  a  director,  the 
CiiAniMAN  said  the  essential  quaHties  requircxl  by  a  manufac- 
turing bu,'<iness  were  indefatigable  energy  and  conservative 
optimism.  The  first  was  po.ssessed  by  their  employi'^s  at  Wol- 
verhampton, aiul  be  believed  that  he  himsi'lf  was  a  conserva- 
tive optimist.  He  believed  tliere  was  a  great  future  in  store 
for  the  company. 

Prospectuses. — Soulh  MrlropolUan  Eler/rir  Lit/h/  mul 
Piiiirr  C(i .  T.lil. — This  company  hoN  been  offeriner  to  holders  of  its 
sharee  and  debenture  Btock  a  further  £25,000  of  IJ  psr  cent,  first 
mortgage  deVienture  stock  at  £115  per  cent,  and  25,000  6  per  cent, 
cumulative  second  preference  ehares  of  £1  each  at  par.  A  com- 
misBion  of  £1  psr  cent,  is  payable  on  the  debenture  otock  and  of 
le.  per  share  on  the  preference  shares,  makinir  the  net  cost  to  the 
Bubscriber  £94  for  the  debentures  and  Hta.  for  the  preference 
shares.  The  debentures  are  repayal'le  at  par  in  19:n.  The  pro- 
speotuH  states  that  the  dividend  on  the  preference  shares  is  covered 
more  than  three  times  over.  The  money  ie  required  to  meet  the 
continuous  incresse  in  the  business. 

T}te  ('(irnina/l  Kh'clric  I'jin-r  Co.  \\  offerinff  for  subscription 
.t 60,000  5  per  cent,  debenture  stock  at  95  per  cent. 

Shro|)sliire,  Woroesteisliiie  and  Staftonlsliire  Elec- 
tric Power  Co. — The  report  states  (acaordine  to  the  Pi'iancin-') 
that  the  net  revenue  for  1914  amounted  to  £25.86i'i.  After  deductinpr 
expenaea,  includiner  t250  written  off  costof  elfitrio  liphtiner  orders, 
the  diroctora  propose  to  add  to  reserve  £1,500,  to  pay  a  dividend 
at  the  rate  of  :i  per  cent,  per  annum  and  to  carry  forward  £899. 


Banbnrv   and   District   Electric  Supplv  Co.,  Ltd. 

The  report  adopted  at  the  annual  meeting-  held  on  Monday  at 
Electrical  Federation  Baildin?  showed  that  the  number  of  con- 
Bumers  had  increased  from  312  to  So3,  but  the  number  of  unite 
sold  decreased  from  607,447  to  547,439.  due  to  the  effect  of  the  war 
on  the  business  of  the  district.  The  revenue  waa  £4,255,  and  the 
working  expenses  were  £2,448.  After  paying  debenture  interest, 
putting  £600  to  renewals,  £104  to  sinking  fund  for  redemption  of 
debentures,  and  paying  2J  par  cent,  on  the  ordinary  aharea,  £319 
is  to  be  carried  forward. 

AVorcester  Electric  Traction  to.,  Ltd.— The  report 

submitted  at  the  annual  meeting  held  at  Electrical  Federation 
Offices,  Kingsway,  on  Monday,  showed  that  the  revenue  was 
£18,525  for  1914,  aa  compared  with  £18,071  for  1913.  After 
deducting  expensea  chargeable  to  revenue,  including  £1.738  for 
renewals,  £4,432  remaina.  After  putting  £1,000  to  reserve,  and 
paying  3i  per  cent,  on  the  ordinary  shares,  £293  is  to  b3  carried 
forward.  The  company  has  sold  its  motor-omnibua  interests  to 
the  Worceaterahire  Motor  Transport  Co.,  Ltd.,  and  now  holds 
8,238  £]  shares  ont  of  19,347  shares  issued. 

I'etters,    Ltd. — Dividend  on  the  ordinary  shares  for 

1914,  at  the  rate  of  5  per  cent,  per  annum,  as  compared  with 
10  per  cent,  for  1913.  £2.000  is  carried  to  reserve,  and  £5,o00 
to  meet  war  loaaes. 

Brazilian  Traction.   Lijiht  and  I'ower  (o..  Ltd.— 

A  dividend  ot  It  per  cent,  for  the  three  months  ending  .lune  30th, 

1915,  on  the  I :  per  cent,  cumulative  preference  shares,  ia  announced . 

Ruston,  Pioetor  &  Co.,  Ltd.  —  Dividend  on  the 
ordinary  ahares  for  1914  7  per  cent,  per  annum,  carrying  to  special 
reserve  for  contingenciea  arising  out  of  the  war  £25,000,  and  carry- 
ing forward  £13,353. 

Canadian  General    Electric  ( o.,   Ltd.— A  quarterly 

dividend  of  1 ,'  per  cent,  for  the  three  months  to  the  :!0th  inst.  on 
the  common  stock  is  announced. 

Stock  Evclmuire  Xoticc.— The  Committee  has  ordered 

the  following  to  be  officially  quoted  : — 

Newcaatle-upon-Tjne  Electric  Supply  Co.,  Ltd.— Farther  issae  o(  60,179 
ordinary  shares  ot  £1  each,  fully  paid,  No9.  737,601  to  797,679Ji  and  1!M  832  ,1  per 
cent,  preference  shares  of  £1  each,  luMy  paid,  Nos.  087,601  to  918.332.  ' 

MacKav  Conipaiiies. 

on  the  common  shares  of  1 ' 


—The  regular  quarterly  dividend 
per  cent,  is  announced. 


STOCKS    AND    SHARES. 

TuESD.tV  EVKNING. 
RfsiNi'.ss  in  the  St-xk  l-^xebauge  continues  to  plod  along 
quietly,  f'hif't  among  the  themes  of  discussion  is  the  air  raid, 
of  the  early  part  of  the  week,  which  took  place  in  the  "out- 
lying districts"  of  I/uidon.  Although  tlie.se  vi.sitationB  are 
beaming  sufiiciently  frequent  to  make  meiulx^rs  already  some- 
what /i/ii.vr,  a  very  different  elTeet  h.is  be«^n  the  stimulus  given 
to  I'lHruiting  and  to  underwriting  jxijicies.  Investment  markets 
arc  somewhat  heavy.  A  substantial  second  e<litiou  of  the  War 
l<oan  is  expected  to  bo  made  before  long,  and,  pending  its 
arrival,  investors  in  gilt-edged  stocks  are  inclined  to  hold  their 
hands.  )t  is  stdl  remarkable,  liowever,  to  observe  the  difficulty 
that  exists  in  obtaining  such  first-class  .share-s  as  those,  for 
instance,  of  the  gtxxl  electricity  supjily  eomjianie*!. 

An  inb'iesting  newcomer  of  the  week,  the  South  Metrn- 
liolitan  HlL«trio  Light  and  Power  Couijiany  jirovides.  This 
tak<^  the  shape  of  4;i5,OtX)  'IJ  per  cent,  first  mortgage  deben- 
ture stock  offered  at  il.5.  and  i^.CKX)  (I  per  a'ut.  cumulative  tkHxmd 
preference  shares  at  4-1.  As  no  partof  the  issue  is  underwritten, 
ajiplioants  for  the  debenture  sto<k  get  it  1  jxn-  cent,  cheaper, 
and  the  preference  shares  are  subject  to  Is.  [vr  share  cliacount, 
making  the  nett  cost  04  for  the  ilelHMitiire  nto<k,  and  I'Js.  per 
share  for  the  preference.  The  ju-nsptH-tuR  shows  the  iuteroKt 
on  the  debenture  stock  and  the  dividend  on  the  prefereuc« 
shares  to  be  well  covered,  according  to  the  profits  of  the  past 
two  years.  The  stock  is  repayable  at  par  on  .Inly  M,  1931,  or 
earlier,  at  the  com|)any's  optinn.  on  six  montlis'  notice,  at  11(1. 

The  existing  shares  wei<'  last  dniie  at  I'.'s.  I'd.,  and  the  com- 
pany's  7  percent,  prefereme  at  'S^.  Ud,  No  tran.saction  ban 
litvn  nx'orded  in  the  <lel)entiiie  st<M'k  since  the  SUx'k  l'ixchaugt» 
niipened  at  the  beginning  of  .laniiaiT;  the  price  at  the  end 
of  .liily,  on  the  eve  Of  the  war's  oiiflueak,  wii.-i  i'8J.  t'ity  of 
Ijiiidon  dilicnfure  is  a  jHiint  or  tWd  lower,  and  falls  o(  10s. 
have  taken  place  in  london  Elerfiii'  ami  St.  ,laiiieM*  ordinary, 
Coimtie-i  fell  J  to  Hi!,  and  London  Electric  preference  weak- 
eiiiNl   to  :")  sellers,  ^ 

I'leitric  Constnietions  at  13s.  are  ex  dividend,  and  eo  oro 
th.'  preference  at  1.  Habccx-k  *  Wilcox  are  U.  ejisier  at  2J. 
and  Calloridera  shed  port  of  their  rise  of  last  week.  Tlie 
manufacturing  gmiip  a.s  a  wliole  is  very  steady. 

.■\mongst  Home  Railway  stocks,  a  dwindling  tendency  is 
again  niarkt^l.  Underground  Electric  igsues  h.ave  given  way,  the 
income  bonds  at  7t'iJ  being  2i  down,  whih'  the  Is  shares  are  a 
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few  pence  lower.  Central  London  ordinary  has  failed  to  maintain 
the  strong  front  hitherto  present<?d;  there  is  a  little  stock  on 
offer,  and  the  price  has  fallen  3  to  77.  The  4  per  cent,  guaran- 
teed preferred  ordinai-y  remains  at  80,  and  the  deferred  is  about 
the  same  price  as  the  ordinary  stock.  East  Ijondon  changes 
hands  infrequently  on  the  basis  of  4J,  and  a  bargain  has  been 
lately  marked  in  the  4  per  cent.  "A"  debenture  stock  at  90. 
iletiopolitan  Surplus  Land  is  in  some  demand  around  54§, 
and  the  company's  ordinary  stock  at  29  is  one  of  the  few  to 
show  an  improvement  on  the  week.  Various  rumours  are 
afloat  with  reference  to  the  probability  that  some  of  the  Home 
Eailway  companies  will  be  requiring  to  make  fresh  issues  of 
capital  before  the  end  of  the  current  sis  months,  and  two  or 
three  of  the  steam  lines  have  already  approached  their  stock- 
holders with  this  object. 

The  unsettlement  produced  by  the  tramway  strike  acts  as  a 
depressing  factor  upon  prices.  London  United  Tramways  4 
per  cent,  debenture  stock  is  50,  and  no  transactions  have  been 
recorded  in  the  issues  of  the  Metropohtan  Electric  Tramways 
since  the  middle  of  last  month.  Potteries  preference  were 
done  at  10s.  6d.  a  few  days  ago. 

.•\nglo-.-Vrgentine  Traans  are  a  better  market,  on  the  consider- 
ation that  the  passing  of  the  ordinan-  dividend  is  really  a  bull 
point  for  the  pre-ordiuary  descriptions,  inasmuch  as  it  enables 
the  company  to  can-y  forward  a  largely  increased  sum  to  the 
new  year.  The  tirst  preference  shares  have  recovered  to  4|, 
and  the  4  per  cent,  first  debenture  stock  is  IJ  better  at  83. 
Brazilian  Tractions  dropped  to  49  on  a  shrinkage  in  the  Rio 
exchange  to  the  round  shilling,  but  there  was  a  subsequent 
recovery  to  50  on  the  declaration  by  the  company  of  its  usual 
quarterly  dividend  on  the  preferred  shares. 

That  affairs  in  Mexico  are  no  better  is  made  evident  by  a 
circular  just  issued  by  the  Board  of  Ti-ade,  in  which  strese  is 
laid  upon  the  huge  quantity  of  paper  money  now  in  circula- 
tion, some  of  which  there  seems  every  reason  to  fear  will  be 
absolutely  valueless  when  peace  comes.  "  Much  of  this  paper," 
says  the  British  Vice-Consul  at  Guaymas,  "has  been  printed 
and  lithographed  on  such  poor  paper  that  it  is  w'earing  out, 
and  will  disappear  or  be  unredeemable.  Moreover,  a  great 
deal  of  counterfeit  is  in  circulation,  as  well  as  bank  issues 
without  the  sanction  of  such  banks."  Mexico  Tramways 
common  shares  changed  hands  at  30  on  Monday,  and  the 
second  mortgage  bonds  at  31  two  days  earlier.  In  Mexican 
Light  and  Power  issues  the  market  has  come  to  something 
like  a  fuU-stop  for  the  time  being.  Auckland  Tramways  5  per 
cent,  debenture  stock  has  been  done  at  101,  and  Bombay 
Electrics  are  firm  on  the  excellent  report. 

Telegraph  and  Telephones  tend  to  the  duller  side,  and  there 
are  falls  in  Anglo-.\merican  Telegraph  preferred.  Eastern 
Extensions,  Eastern  ordinary  and  preference.  Globe  prefer- 
ence. Western  ordinary,  and  West  India  and  Panama.  There 
is  no  particular  pressure  to  sell,  and  the  dulness  arises  from 
the  lack  of  buyers  to  take  what  small  amount  of  stock 
executors  of  deceased  accounts  would  like  to  place.  CJreat 
Northerns  rose  £1  to  31,  and  New  York  Telephone  bonds  have 
started  to  recover.  Marconi  shares  keep  very  firm,  the  ordi- 
nary being  a  shade  better  at  346.,  while  Canadians  are  5s.  and 
Americans  10s. 

The  Canadian  General  Electric  Company  has  declared  its 
regular  quarterly  dividend  of  1|  per  cent,  on  the  common 
stock,  which  has  had  the  effect  of  stiffening  the  price  to  92J ; 
while  for  the  preferred  there  are  still  buyers  in  the  neighbour- 
hood of  108.  Stock  and  shares  in  companies  connected  with 
Canada  have  been  somewhat  dull  on  the  whole,  in  sympathy 
with  the  weakness  of  .\merican  securities  engendered  by  the 
renewal  of  the  impression  that,  unless  Germany  provides  the 
L'nited  States  with  a  much  more  satisfactoiT  answer  to 
Piesident  Wilson's  demands  than  that  already  formulated, 
America  may  find  herself  face  to  face  with  the  prospect  of 
war.  The  Consolidated  Gas,  Electric  Light  &  Power  Company, 
of  Baltimore,  is  another  which  has  declared  its  regular  divi- 
dend of  If  per  cent,  on  the  common  stock. 

Renter's  Telegram  Company's  report  breathes  the  hope  that 
the  State  will  recognise  the  sacrifices  entailed  upon  the  under- 
taking by  reason  of  the  war.  which  brought  about  Government 
ii^terference  with  the  business.  Renter's  Bank  passed  its 
dividend,  so  that  the  £15,000  provided  from  this  source  last 
year  is  missing  in  the  cun-ent  report.  The  net  profits  of 
£5,900  are  about  one-sixth  of  tha'^e  for  1913:  and  the  company, 
as  already  notified,  has  passed  its  own  dividend.  The  occa.'iion 
has  been  taken,  however,  of  writing  off  the  goodwill  account 
and  making  substantial  allowance  for  depreciation  of  invest- 
ments, including  the  holding  in  Eeuter's  Bank  shares.  The 
nominal  quotation  for  the  Telegram  Companv's  .shares  is  H. 
but  there  is  next  to  nothing  doing  in  them,  and  to  get  a  bid 
for  the  .shares  is  naturally  difficult. 

The  Rubber  market  shows  a  good  deal  of  firmness,  in  con- 
sequence of  good  reports  recently  issued  bv  some  of  the  com- 
panies whose  shares  stand  at  low  prices.  These  reports  came 
as  a  pleasant  surprise  to  the  market,  and,  as  a  favourable 
influence,  sei-ve<l  to  counteract  a  tiifling  decline  in  the  price 
of  the  raw  stuff.  The  Armament  group  is  somewhat  harder 
than  it  was  last  week.  Northern  Stock  Exchanges,  however 
are  doing  so  little  in  their  pojiular  shares  that  London  is  not 
disposed  to  initiate  fresh  activity  in  them.  The  Copper  group 
is  supported  on  the  one  hand  bv  the  firmness  of  the  Paris 
Bourse,  and  mcHned  on  the  other  hand  to  reflect  the  dulness 
apparent  in  most  American  securities  for  the  reason  akeadv 
mentioned.  The  net  result  of  these  conflicting  currents  is 
that  busmess  has  shrunk  to  an  exceedingly  low  ebb 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


do.        7  per  cent.  Pre!. 
Charing  Cross  Ordinary 

do.       do.       do.    4i  Pref, 

do.       do.  City  Pref. 

do.    4  Deb 

Chelsea       

do.    4^  Deb 

City  of  London 

do.       do.    6  per  cent.  Pref. 

do.       do.    5  Deb 

do.        do.    4^  Deb. 
County  of  London 

do.       do.       6  per  cent.  Pref. 

do.        do.        Iso  Deb. 

do.        do,        2nd  Deb. 
Kensington  Ordinary 
London  Electric 

do.       do.    6  per  cent.  Fret, 

do.       do.    4  Deb 

Metropolitan 

do.  4i 

do.  4i 

do.  3J 


\  per  cent.  Pret. 

Deb 

jDeb 

St.  James*  and  Pall  Mall 

do.     do.     do.     7  percent.  Pref. 

do.      do.      do.    3i  Deb 

BoDth  London       

Booth  Metropolitan  Pref 

Westminster  Ordinary 

do.  4iPrer 


HoMB  BLBOTBicrrr  Companies, 

Price 
June  1, 

1915. 

?l 

*i 

4 

90 
41 
93 

Hi 
13i 

lU 
96 
11^ 
114 

100 
96  xd 
1 
H 

5 
87 
Bi 
4 

94 
76 

7* 
bi 

76 
8 


Dividend, 
lan. 

Brompton  Ordinftry       10 

-     -  ,) 

6 

4i 

*i 

4 

5 

ii 

9 

6 

6 

IJ 

7 

6 

9 
4 
6 
4 


10 
7 

34 

6 

7 

9 

44 


TELSaBAPHS  AND  TELKFHOITEg, 


Anglo-Am,  Tel.  Pret,      . , 

do.  Def. 

Obile  Telephone  . . 

Cuba  Bub.  Ord 

do.        Pre! 

Eastern  Extension 

do.  4  Deb. 

Eastern  Tel.  Ord 

do.  34  Pref.      . . 

do.  4  Deb. 

Qlobe  Tel,  and  T.  Ord.  .. 
do.  Pret.  .. 

Q«.  Northern  Tel. 


6 
..       14 

8 
5 

..  10 
7 
4 
7 

..        34 
4 
6 
6 

..     sa 

Indo-Earopean 65/. 


Marconi 
New  York  Tel.  44. . 
Oriental  Telephone  Ord. 
do.  Pret. 

Tel.  Egypt  Deb 

United  R.  Plate  Tel.      .. 
do.  Prel, 

West  India  and  Pan. 
Western  Telegraph 

do.  4  Deb. 


20 

44 
10 

6 

44 

8 

6 

1 

7 

4 


HouB    Rails, 


CentraJ  London,  Ord.  Assented       ..  4 

Metropolitan         1^ 

do.             District Nil 

Undergronnd  Electric  Ordinary        ..  Nil 

do.              do.      "A"    ,.        ..  Nil 

do,             do.     Income         ..  6 


to."; 

6j 

84 
16 
13 
99 
133 
75 
t2 
11 

lis 

31 
64 

11! 
97 
3 

88 

61  xd 

6 

IJ 
lU 
VI' 


77 
39 
163 

li 

76J 


FoRsiaN  Tbams,  &o. 


Anglo-Arg.  Trams,  First  Pref, 


and  Pret, 
4  Deb. 
44  Deb. 
6  Deb. 


do. 
do. 
do. 
do. 
Brazil  Tractions 
Bombay  Electric  Pref.  . . 
do.  44  Deb. 

Mexico  Trams 

do.  6  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pret 

do.             1st  Bonds 
Adelaide  Bnp.  6  per  cent.  Pret, 
do.  SDeb 


4 

44 

5 

6 


Nil 

Nil 


42 

H 

83 

8» 

87sd 

60 

10| 

91 

86 

63 

82 

30 

39 

48 

108 


MANTTFAOTTTItnia    CddPANIES, 


Babcock  &  Wilcox  14 

British  AlumiDium  Ofd.  ..        ,.  5 

do.  Pref 6 

British  Insulated  Ord 15 

do.  Pret 6 

British  Westingboose  Pret 74 

do.       4  Deb 4 

do.       6  p.  lien         (; 

Callenders 15 

do.       6  Prel 6 

do.       44  Deb 44 

f'astner-Kellner 15 

l.dison  4  Swan,  f  3  pd Nil 

do.      do.      fully  paid        ..        ..  Nil 

do.      do.      4  Deb 4 

do.      do.      6  %  Deb 6 

Klecvrio  Construction t; 

do.  do.         Pret 7 

Gen.  Elec.  Pref 6 

HenlijTS       20 

do.      44  Pret 44 

do.       44  Deb 44 

India-Rubber        6 

Telegraph  Oon 30 


24 
21/- 

ii';6 
lU 
64 

m 

73 
ini 
isj 

6 
98 

8} 
13/<l 

63" 
60 
13/.xd 

l>d 
lOil: 

4 

97 

9 

87 


Rise  or  fall 
tbis  week. 


o 

-'h 


-i 

—1 

+  1 


7j 

+  4 
+  1 


-  3 

+  i 


-3d. 
-Si 


-i 

+  1* 
-1 


-I/- 


Tield 

p.c. 

£6    1 

4  10 

5  11 
6 

6  12 
4 

6     8 
4  17  10 
6     6    4 

18  0 
9    8 

13  10 
3  1 
4 

10 

14 


0 

0 
4  13 
6  13 
e  13 
4  16 
4  13 
6  13 
6  9  10 
4  13  4 
6  13  4 
6  4  6 
6  0  0 
4     13  4 


6  14     4 

6  13     4 

6  18     6 

6  17 

6  13 
'6     1 

4  7 
•6    0 

4  13 

4  7 
•6     4 

5  3 
2 
0 


7 
6 

11  17 
4  13 

6     0 


1 

6  3 

7  7 
6    0 

8  0 
j  18 
4    6 


6    4    0 
4     7    3 

Nil 

Nil 

Nil 

•9    3    0 


6  6 

7  6 
4  16 
6  3 
6  16 

12    0 

6  16  10 

4  19     0 

Nil 

NU 

■    Nil 

Nil 

Nil 


6  19 
4  17 


6  13 
4  16 

6  9 
6  13 
6     0 


5  17 

■i  0 

4  12 

4  14 

5  11 
f>  V  lU 


'  Allowance  maile  for  dividends  being  paid  free  of  income-tax. 


Hono-Roiio-   Tramway  Co..  Ltd,  —  After   charcrlocr 

£6,530  for  depreciation  and  providing  for  debenture  intereat,  and 
inclnding  £7,479  brought  forward,  the  net  profits  for  1914  were 
£17,022.  A  dividend  of  10  per  cent,  ie  proposed,  writing  £2,00ii 
ofif  properties,  and  leaving  £6,897  to  be  carried  forward.— 
Fitaneier, 
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METAL    MARKET. 
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Flactnations  in  May. 


By  H.  R.  SPEYER,  A.II.I.E.E. 
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Tlie  (llasgow  Iron  Marfeeb  was  closed  on  May  3rcl  and  18th. 
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Kus<iiaii   Eieifiical  Industry  :  (>ci-iiiiiii  <  oiifiol. — 

A  Petrograd  paper  quotes  from  an  address  delivered  by  V.  A. 
Kieselieff  to  the  Technical  Society,  Petrograd,  on  the  organisation 
of  the  Garman  electrotechnical  iadnatry,  and  the  possible  reenlts 
for  the  Russian  electrotechnical  industry.  He  observed  that  in 
1903  there  were  seven  large  electrical  concerns  in  Germany  which 
were  both  producers  and  consumers  of  electrical  energy.  Taking 
advantage  of  the  support  of  the  banking  houses,  which  promptly 
recognised  the  importance  of  this  branch  of  industry,  these  con- 
cerns made  rapil  progress.  However,  after  the  criaii  of  190J-5 
the  larger  concerns  absorbed  the  smaller  ones,  so  that  there 
remained  two — the  Siemena-Schuckert  and  the  General  Electricity 
Co.  With  the  advantage  of  their  power  of  extreme  specialisa- 
tion, the  great  extent  of  their  production  and  their  immense 
resources,  these  two  companies  cover  nearly  the  whole  world  with 
a  system  of  electrotechnical  concerns  which  they  finance  and  con- 
trol. Thus  the  General  Electricity  Co.  is  interested  in  several  elec- 
trotechnical concerns,  the  nominal  capital  of  which  reaches  the 
colossal  figure  of  2,000,000,000  marks.  Not  content  with  their 
it'ile.  as  producers  of  electrical  energy,  these  companies  soon  get 
into  their  hands  the  production  of  all  manner  of  electrical  equip- 
ment,  and  rapidly  destroy  all  competition  in  respect  thereto.  At 
the  present  moment  these  two  companies,  as  a  fact,  hold  in  their 
hands  the  entire  electrotechnical  industry  of  Russia.  In  some 
form  or  other  they  control  all  branches  of  production  of 
installation  materials  in  Russia.-  Some  houses  that  have  been 
nominally  considered  to  be  Swi^s,  Bjlgian,  or  French, 
are  upheld  really  by  Garman  capital  for  the  most  part. 
But  how  is  the  electrotechnical  industry  of  Russia  to  extricate  itself 
from  this  abnormal  situition  .'  The  lecturer  said  that  the  proposi- 
tion of  many  to  increase  the  Customs  tariff  would  not  servo  at  all 
to  increase  the  Russian  production,  but  would  rather  strengthen 
still  further  the  German  concerns  operating  in  R'lssia.  He  con- 
sidered that  the  only  way  out  wai  the  formation  of  a  great 
financial  organisation — an  '  Eleotrobmk  " — with  plenty  of  money, 
which  would  enable  the  young  Russian  electrotcihoijal  industry 
to  compete  with  (ierman  capital.  Such  a  hj,nk  with  entire  absence 
of  risk,  as  the  electrotechnical  industry  was  essentially  progressive, 
judged  by  German  experience,  would  attract  much  money,  and 
make  it  posbible  for  the  Russian  electrotechnical  industry  to  emerge 
from  (larman  control.  The  meeting  generally  agreed  with  the 
lecturer,  but  some  of  the  audience  held  that  the  lack  of  experi- 
enced workmen  in  the  country,  and  the  unsatisfactory  position  of 
this  industry  in  the  schools,  necessitated  the  adoption  of  corree- 
ponding  measures  for  the  rectification  of  these  drawbacks. 


(.Concluded  from  page  77.5.) 

The  fact  of  many  of  the  pioneering  electric  power  instal- 
lations in  India  not  proving  so  successful  as  anticipated  has  in 
many  cases  turned  the  owners  of  miUs,  factories  and  collieries 
against  the  use  of  electric  power  for  industrial  purposes,  and 
although  todiy  this  feeling  has  to  a  great  extent  been  overcome, 
it  is  still  a  matter  of  considerable  difficulty  to  convince  owners 
aid  others  that,  apart  from  the  saving  in  capital  outlay  and 
running  expenses,  inherent  advantages  appertain  to  the  electrical 
drive  which  are  not  possible  of  achievement  with  steam. 

In  textile  mills  the  steady  and  uniform  speed  results  without 
doubt  in  a  better  quality  texture,  and  the  output  over  the  same 
running  hours  is  materially  increased  to  an  extent  depending 
upon  the  careful  lay-out  of  the  machinery,  but  unfortunately  in 
very  few  cases,  if  any,  are  manufacturers  prepared  to  guarantee 
these  results.  Although  they  are  convinced  in  their  own  mind 
that  such  is  the  case,  it  is  rarely  that  one  is  able  to  induce 
manufacturers  to  convert  their  beliefs  into  written  guaranteed 
percentages,  which  is  really  the  only  basis  on  which  it  is  possible 
for  laymen  to  base  the  value  of  a  conversion  from  steam,  which 
may  have  done  well  for  25  years,  to  electric  power.  The  approxi- 
mate coal  consumption  of  the  mills  and  factories  in  India  in  I'.'ll 
was  1,400,000  tons,  and  the  approximate  horse-power  available  for 
electrification  was  250,000  i.h.p. 

The  lay-out  of  a  mill  or  factory  to  operate  successfully  in  India 
cmnot  be  designed  to  the  best  advantage  at  home,  for  in  each  case 
locil  conditions  and  the  topographical  position  of  the  site  must  he 
taken  into  consideration.  Experience  has  shown  that  many  drives, 
which  have  proved  eminently  fuccessful  at  home,  have  not  given 
the  best  results  in  India.  During  the  rainy  season  the  average 
textile  mill,  after  having  been  shot  down  on  the  Saturday  after- 
noon, requires  approximately  double  the  amount  of  power  to  get 
under  way  on  the  following  Monday  morning,  owing  to  the 
abnormal  humidity  causing  the  rope  drives  to  tighten  during  the 
interval.  It  is,  therefore,  advisable  when  designing  an  electric 
drive  with  either  ropes  or  belts  to  allow  for  the  starting  gear 
having  an  overload  capacity  of  80  to  100  per  cent.  Experience  has 
shown  that  whilst  in  the  majority  of  cases  three-phase  induction 
motors  are  quite  capable  of  dealing  with  this  temporary  overlcad 
the  capacity  of  the  starting  gear  has  been  quite  inadequate. 

The  advisability  or  otherwise,  viewed  from  the  manufacturers' 
point  of  view,  of  taking  a  supply  of  electrical  energy  from  a  pabl:r 
company  in  preference  to  generating  current  on  the  premises,  is 
being  keenly  contested  at  the  present  moment  in  one  of  the  largest 
industrial  centres  of  India. 

There  is,  however,  little  doubt  that  for  tniall  outputs  up  to 
1,030  HP.  it  is  far  more  economical  for  consnmers  to  take  a  supply 
from  a  local  company  :  but  in  the  case  of  l.").iiOO  HP.  or  more  for 
a  lOlL'hour  diily  load  throughout  the  year,  manufacturers 
realise  that  with  equal  facilities  for  an  adequate  supply  of  watir 
for  condensing  purposes  and  equal  rates  for  coal,  they  are  in  a 
position  to  generate  electric  power  as  cheap'y  as  a  pnblic  supply 
company. 

It  appears  a  matter  of  difficulty  to  convince  manufacturers  of 
the  fact  that  the  current  supplied  by  the  cDmpiny  represtnte 
effective  power,  whereas  in  generating  power  on  the  premises  the 
difference  of  cost  between  indicated  and  actual  horse-power— in 
which  must  be  included  suiH  losses  as  may  be  ociasioned  in  the 
boiler  and  engine  house  as  well  as  in  the  main  transmiesion  drives 
— has  to  be  borne  by  the  mill-owner. 

In  India  duiing  nine  months  of  the  year  a  steady  power  load 
due  to  fans  is  maintained  throughout  the  24  hours.  The  peak 
lighting  load  is  superposed  on  the  fan  load,  but  the  resultant 
station  loid-faotor  (defined  as  the  ratio  between  the  mean  and  the 
miximum  load)  may  average  as  high  as  r,:,  per  cent.  It,  therefore, 
becomes  a  matter  of  very  serious  consideration  an  to  whether 
a  very  material  advantaje  is  to  be  gained  by  an  Indian  public 
supply  company  catering  for  heavy  mill  loads  which  will  again  ba 
superposed  on  the  fan  and  lighting  peak-loads. 

It  must  be  remembered  that  the  revenue  per  unit  obtained  from 
the  two  latter  loads  is  far  in  excess  of  the  price  which  it  is  poetiblc 
to  charge  the  mills  and  factories  for  a  supply  in  bulk. 

If  care  is  not  taken  to  limit  the  sale  of  power  for  such  purpose', 
the  earning  capacity  per  kilowatt  installed  in  the  station  may  easily 
bo  decreased  to  a  greater  extent  than  it  is  possible  to  reduce  the 
standing  charges  per  unit  generated,  by  the  introduction  of  such 

loads.  ,  .      , 

The  diversity  factor  obtained  with  a  fan  and  lighting  load  is  of 
great  advantage  to  the  station,  whereas  a  big  pow*  r  load  over- 
lapping the  evening  poik  of  the  lighting  and  fan  loads  may  prove  the 
reverse  of  remunerative,  unless  the  charge  for  such  a  power  load  is 
saddled  with  a  proportionate  charge  of  the  capital  expended  on 
general  distribution.  U  would  therefore  seem  necessary  for  a  stand- 
ing charge  to  ho  levied  in  addition  to  a  rate  per  unit  metered  ;  but 
such  a  method  of  charging  appears  inexplicable  to  the  mill-owner, 
and  in  miny  cases  it  is  owing  to  controversy  on  this  point  that 
mill-owners  have  installed  their  own  plant.  It  appears,  however, 
that  this  basis  of  charging  must  bo  enforced  in  order  to  safe- 
guard the  interests  of  the  supply  companies,  as  it  may  happen 
that  through  a  shortage  of  raw  materials  or  the  excess  of  produc- 

'  From  the  Journal  of  the  iKSTiTi  TioN  OF  Electhical 
E.SGIN'EEBS  (Abstract). 
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T^BLE  II.— ELKcrBiCAi 

L   POWEB   STJ 

Ahmedabad 

iTioNS  AND  Plants  in  India  (Working  and 

•  IN  CouBSE  OF  Erection,  Jui 
Madras  Corps.  Plant 

*E,  1313). 

Ahmedabad  Cotton  Mill 

Cnrrimbhoy  Cotton  Mill 

Bombay 

Madras 

Akola    and    Mid.     India    Gin 

Akola 

Cordite  Water-Power  Station... 

Nilghiris 

Mahmedbhoy  Cotton  MUl 

Bombay 

Factory 

David  Cotton  Mill       

Bombay 

Mathematical  Institution 

Calcutta 

Anglo-Indian  Jotc  Mill 

Calcutta 

Dawn  Cotton  Mill       

,, 

Monarch  Flour  MUl 

,, 

Apollo  Cotton  MUl      

Bombay 

Delhi  Tramway  Co 

Delhi 

Madras  Electric  Tramways    ... 

.  Madras 

Assam  Oil  Mill            

Assam 

Dum  Dum  Ammunition  Fac- 

Dum Dum 

Munnar  Hydro-elec.  Works   ... 

South  India 

Baroda  State  Plant      

Baroda 

tory 

Mussorie  Hydro-eleo.  Plant  ... 

Mussorie 

Bengal  Iron  i  Steel  Works     . 

Barakur 

East  India  Coal  Co 

Calcutta 

Nepal     State      Hydro-electric 

!  Nepal 

Bengal  N'agpur  Ry.  Works    . . . 

Calcutta 

Eist  Indian  Rly.  Works 

„ 

Works 

Bengal  i:  North- West  Ry.      ... 

Lahore 

E.  Pabaney  Cotton  MUl 

Bombay 

New  City  Flour  MiU 

.  Calcutta 

Birkmyre       Brothers'       Jate  Calcutta 

E.  D.  Sa»B00n  Cotton  MiU      ... 

,, 

New  City   of   Bombay  Cotton  Bombay 

Factory 

Elphinstone  Cotton  MUl 

„ 

Mill 

Bikanir  City  Flour  MUl 

Bikanir 

Empress  Cotton  Mill  ... 

Nagpnr 

New  Kaleewarar  Cotton  MUl 

Coimbatore 

Bikanir  City  Oil  Mill 

., 

Faz  Jbhoy  Cotton  Mill 

Bombay 

North- Western  Ry.  Works     ... 

,  Lahore 

Bikanir  State  Plant     

^^ 

Finlay  Cotton  MUl      

»> 

Noondydroog  Mines 

.  Mysore 

Bombay,   Biroda  ,t  Cen.  India 

Bombay 

Fort  WUliam  Flour  MiU 

Calcutta 

Ocean  Jute  Press         

.  Calcutta 

Rly.  Works 

Great  Indian  Peninsular  Rail- 

Bombay 

Oudh  &  Rohilkhand  Rly. 

.  Oudh 

Bombay  Cotton  Mill 

way  Works 

Patiala  State  Plant     

.  Patiala    ' 

Bombay     Electric      Tramway 

Godak  Water  FaUs      

Belgaum 

Pha'uix  Cotton  MUl 

.  Bombay 

and  Power  Co. 

Gold  Mohur  Cotton  MUls 

Bombay 

Pondicherry  Elec.  Inst. 

.  Pondicherry 

Bombay  Flour  Mill     

Government     Public      Works  Ootaoamund 

Quetta  Residency  Station 

.  Quetta 

Bombay      Municipal     Sewage 

'                M 

Department 

Quetta  Staff  College 

,, 

Works 

Government  Press       

Madras 

Rangoon  Elec.  Tramway 

.  Rangoon 

Bombay  United  Mills 

Government  Printing  Press  ... 

,  Yeravda 

Ranigunj  Colliery       

.  Ranigunj 

Buckingham  Mills      

Madras 

Government  Secretariat 

.  Calcutta 

Ripon  Cotton  MUl       

.  Bombay 

Budge  Budge  MQls     

Calcutta 

Gwalior  State  Plant 

Gwalior 

Sarah  Bridge  Plant 

.  Sarah 

Burma  Railway           

Rangoon 

Gwalior  State  Railway 

Gwalior 

Sun  Jute  Press 

.  Calcutta 

Burma  Oil  Co. 's  Depot 

Calcutta 

H.M.  Mint         

.  Calcutta 

Swan  Cotton  Mill        

.  Bombay 

Bombay  Telephone  Co. 

Bombay 

Hindoosthan  Cotton  Mill 

n 

Suraj  Jute  Press 

.  Calcutta 

Calcutta  Electric  Supply  Co. ... 

Cossipore 

India  .Jute  MUl            

'» 

Sorab  Cotton  Mill       

.  Bombay 

Calcutta  Ordnance  Dept. 

Indian   Bleaching    and    Print  Bombay 

Srinagar  Hydro-elec.  Works .. 

.  Kashmir 

Calcutta  Real  Property  Co.  ... 

Calcutta 

Works 

Shri  Buldeo  Cotton  Mills 

.  Hathras 

Calcutta  Telegraph  Dapt.      ... 

ludore  State  Installation 

'  Indore 

Simla  Hydro-elec.  Works 

.  Simla 

Calcutta  Eleo.  Supply  Corp.  ... 

Industrial  School         

Lucknow 

Sun  Cotton  MUl           

.  Bombay 

Cauvery  Falls  Works 

Mysore 

Jacob  Sassoon  Cotton  Mill     ... 

Bombay 

South  Indian  Riilway 

.  Nagapatam 

Cawnpore  Harnes?  Factory    ... 

Ciwnpore 

Jamadabi  Colliery       

Jamadaba 

Taj  Mahal  Hotel          

.  Bombay 

Caxton  PrintiDg  Works 

Bombay 

Jamshed  Cotton  Mill 

.  Bombay 

Tata  Swadeshi  MUl      

,, 

Central  Jute  Press       

Calcutta 

Jubilee  Cotton  Mill     

,, 

Tata  Hydro-elec.  Works 

.  Lonavla 

Civil  Engineering  College      ... 

Sibpur 

Kolar  Goldfields  Plant 

Mysore 

Tata  Iron  i:  Steel  Works 

.  Kalimati 

Colaba  Land  Cotton  Mill 

Bombay 

Madhawji    Dharamsey  Cotton 

Bombay 

Thomason  Eng.  College 

.  Roorkee 

Colombo  Tramway  Cj. 

Ceylon 

Mill 

TibutU  Gold  Mines      

.  Anantpnr 

Cossipore  Guu  and  Shell  Fac- 

Cossipore 

Madras  Elec.  Supply  Corp.     ... 

Madras 

Tke  Times  Press            

.  Bombay 

tory 

Madras        Portland      Cement 

'        11 

Upper  Swat  Canal       

.  Malakand 

Crete  3nt  Cotton  MQl 

Bombay 

Works 

Victoria  Jute  Press      

.  Calcutta 

Grown  Cotton  Mill     

« 

Madras  Telegraph  Dept. 

It 

Western  India  Cotton  MUl     .. 

.  Bombay 

*.on  over  demand,  a  number  of  mills  may  be  shut  down  two  or 
three  days  per  week  over  many  months  of  the  year. 

DetaUed  data  concerning  the  principal  power  supply  companies 
in  India  have  been  tabulated  in  Table  I. 

The  largest  private  generating  stations  in  India  «re  given  in 
Table  II. 

A  number  of  the  Indian  State-owned  raUways  have  now  under 
consideration  important  projects  for  the  electrification  of  inter- 
urban  and  main  lines,  and  it  is  quite  likely  that  many  such 
schemes  wUl  mature  in  the  near  future. 

In  conclusion,  it  may  be  said  that  the  more  important  manu- 
facturing centres  of  India  to-day  are  fully  alive  to  the  advan- 
tages appertaining  to  the  installation  of  electric  plant,  but  if 
British  manufacturers  are  desirous  of  obtaining  a  fair  percentage 
of  this  trade  it  is  essential  that  they  should  send  out  to  the 
country  their  best  men,  and  should  endeavour  to  standardise  a 
special  line  of  machinery  suitable  for  the  unfavourable  climatic 
conditions  and  unskilled  treatment  to  which  the  machinery  is 
subjected. 

MUI-owners,  agents  and  laymen  in  general  must  on  their  part  be 
prepared  to  lay  aside  pre-concerted  ideas  on  the  electric  drive, 
and  endeavour  to  grasp  simple  technical  facts,  whilst  engineers 
must,  on  the  other  hand,  be  prepared  to  broaden  their  outlook  to 
embrace  not  only  technical  points  but  elementary  commercial 
factors.  In  this  way  the  electrical  industry  in  India  will 
prosper  to  the  advantage  of  both  the  mUl-owner  and  British 
electrical  manufacturers. 


LOAD    FACTOR,    OUTPUT    AND    COST. 


By  C.  ASHMORE  BAKER,  A.M.I.E.E. 


(Continued  from  page  777.) 
A  STUDY  of  the  various  items  which  go  to  make  up  the  total  cost 
of  production  indicates  that  the  variations  from  the  mean  are  fre- 
quently so  great  as  to  render  superfluous  any  closer  approximation 
than  a  straight  line  law  connecting  the  logs  of  load  factor  output 
and  cost.     In  the  matters  of  total  working  expenses  and  average 
price  charged,  however,  the  extremes  do  not  vary  to  such  a  wide 
extent  from  the  means,  and  the  author  has  been  tempted  in  the 
case  of  these  items  to  push  the  approximation  a  stage  further. 
If  we  divide  our  undertakings  into  three  groups,  namely  : — 
(a)  Those  whose  load  factors  are  less  than  16  per  cent, 
(i)  Those  whose  load  factors  are  16   per  cent,  or  under  20  per 
cent.,  and 


(t)  Those  whose  load  factors  are  20  per  cent,  or  ov(r. 

And  if  for  each  of  these  groups  we  find  and  plot  the  K.E,  rela- 
tion as  already  described,  we  shall  obtain  the  three  dark  lines 
A,  B  and  C,  fig.  5.  It  will  be  observed  that  if  these  lines  were  pro- 
jected towards  the  right  they  would  cross,  which  means  (if  the 
logs  of  K  and  e  were  actually  related  by  a  straight-line  law)  that 
for  very  large  values  of  K  the  cost  per  unit  for  high  load  factors 
wonld  be  greater  than  the  cost  per  unit  for  low  load  factors,  which 
is  obviously  absurd.  It  is  probable,  therefore,  that  instead  of 
being  a  straight  line,  the  graphic  relation  between  log  B  and  log  K 
is  a  curve  slightly  sagging  downwards. 

If  we  work  out  the  relation  between  log  log  k  and  log  log  E  for 
the  group  of  larger  towns,  as  before,  we  obtain  the  relation  : — 

log  log  e  =  "347  —  (log  log  K  X  0711)         ...         (.5) 

where  e  is  the  value  of  E,  corretponding  with  the  mean  value  of  X 
for  the  undertakings  in  questior. 

Taking   as   correct  the  equation  connecting   .\   and  f  already 
obtained,  namely,  equation  (H),  where  p  =  llj/X  0831,  E  becomes 
P  >   £  (6) 

Similarly  for  the  relation  between  output,  load  factor  and  price  : — 

log  log;;  =  0289  -  (log  log  K  X  17.".)         ...         (7) 

where /I  =  the  average  price  corresponding  with  the  mean  value 
of  X  for  the  undertakings  in  question. 

In  this  case  log  p  =  134   -  (log  X  x  1'027)...        (8) 

so  that  the  average  price  charged  per  unit  (of  total  supply)  = 
p  =;;  X  21  6/X  1-027      (9) 

Diagram  6  has  been  prepared  from  equation  6.  The  dotted 
curve  in  fig.  3  is  also  derived  from  equation  6,  the  full  curve 
being  worked  out  from  equation  4  :  in  these  two  curves  the  mean 
variation  of  X  with  K  has  been  taken  into  account  as  satisfying 
the  equation  \  =  9  x  rO*"'. 

Fig.  6  should  be  useful  in  enabling  fairly  accurate  compariEons 
to  be  made  between  undertakings  having  wide  differences  in  output 
and  load  factor. 

The  usual  method  of  taking  into  account  the  influence  of  load 
factor  consists  in  dividing  the  total  cost  of  production  into 
"standing"  and  "running"  charges.  From  the  foregoing  equa- 
tions or  from  their  corresponding  diagrams  we  can  ascertain  what 
should  be  the  average  working  cost  for  a  station  of  any  size 
and  for  any  load  factor  under  any  heading. 

Fig.  7  gives  a  series  of  curves  so  calculated  for  the  item  E, 
"  total  working  expenses  "  for  undertakings  of  various  sizes.  The 
equivalents  of  these  curves  in  practice  are  usually  taken  to  be 
straight  lines,  and  they  probably  would  be  approximately  such  for 
any  given  undertaking. 

It  wUl  be  noticed  that  for  values  of  X  above  10  per  cent.,  they 
are  very  flat,  and  might,  between  reasonable  limits,  be  replaced  by 
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«trai>ht  lines  withoat  eeriraa  error.  Straig  ht  lines  have,  in  fact,  been 
drawn  through  points  calculated  to  cnt  the  cnivea  at  the  oidinates 
representine  \  =  10  per  cent,  and  HO  per  cent,  respectively.  These 
lines  projected  back  to  zero  will  give  us  fairly  closely  the  respective 
etanding:  and  runnirgf  cjmponents  of  working  coat  for  undertakings 
■of  the  sizisthiy  represent. 

•'  The  point  of  intersection  with  the  zero  ordinate  is  the  total 
fitanding  cost  per  kilowatt  exclusive  of  capital   charges,  and  the 


Ikfluenck  of 


KILOWATTS 


Fig,  6. — Total  Working  Expenses  peb  Unit  Sold. 


«lope  of  the  line  (that  is,  the  difference  between  the  standing 
and  the  total  cost  at  any  poiat  divided  by  the  number  of  units 
corresponding  to  the  load  factor  for  that  point)  represents  the 
additional  running  cost  per  unit. 


Fig, 


It  will  be  noticed  that  both  the  standing  costs  per  kilowatt  and 
the  running  costs  per  unit  vary  with  the  maximbiii  load.  Toese 
variations  are  shown  in  fig,  8,  in  which  the  lower  curve  represents 
running  costs  per  unit  and  reftrj  to  the  left-hand  scale.  It  will  be 
noticed  that  even  in  nuite  small  undertakings  the  running  cost 
should  not  f  xceed  one  third  of  a  penny  per  unit.  Toe  middle  cuive 
represents  standing  charges  in  pounds  ptr  kilowatt  per  annum,  and 
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refers  to  the  right-hand  scale.  The  upper  scale  represents  the 
lower  curve  plua  interest  and  sinking  fund  at  7i  percent,  on  the 
capital  expenditure  calculated  from  curve  A,  fig,  12. 

Use  of  the  Equations  in  Practice. 

Locality. 

With  a  view  to  applying  the  standard  of  comparison  afforded  by 

the  foregoing  equations  to  various  classes  of  undertakings  for  the 

purpose    of     ascertaining    the  influence    of 

locality   on  the  cost  of  production,   I  have 

divided  the  municipal  undertakings  hithert« 

considered  as  a  single  class  into  three  separate 

classes,  namely  : — 

(a)  31  Undertakings  situated  within  the 
area  known  as  Greater  London,  and  as  defined 
by  the  Metropolitan  Police  area. 

(*)  71  Undertfckings  situated  in  or  ntar  the 
various  coalfields. 

(c)  105  Undertakings  situated  in  other 
provincial  towns  scattered  throughout  the 
British  Isles. 

The  method  of  comparison  is  as  follows  : — 
For  each  class  separately  an  equation  was 
determined  connecting  the  maximum  load  K 
with  the  various  items  of  cost.  The  relation 
between  k  and  \  for  the  class  was  also  de- 
termined (fig.  9). 

Thus  it  was  possible  to  plot  for  each  class 
of  undertaking  a  curve  correlating  K  and 
each  item  of  cost,  and  on  the  seme  diagram 
to  plot  the  corresponding  standard  carve  for 
the  same  ranges  of  K  and  \ 

Here  then  we  have  a  direct  means  of  cDm- 

parison  eiz )  for  siz?,  and  load  factor  for  load 

factor,  of  cur  three  classes  of  undertaking, 

with  the  general  averages  for  municipalities  throughout  the  coon  try. 

Taking  first  the  London  group,   we  might  reasonably  expect  to 

find  higher  working  costs  nnder  evfry  head  of  expenditure. 

CUBvtS    SHOWING    THE     RELATION     BETWEEN   K    t  X  rOR    VARIOUS   CEMSC9   Of  UN0tl.T»K,KO 

A    MUNtCIPALITlES 
W  COAL  AREAS 

B    LOMCMN  MlJN»Cmu.iTlCS 


C    PROVINCIAL  MUNOnALJTfCS 
EXCOAL  AREAS 


0    LONDON    COMPANIES 


E    PROVINCIAL     COMnUtlCS 
EK  COAL  AREAS 


MAXIMUM      LOAD     (MILOWATTS)  •  K 

Fig.  9.  * 

This,  however,  is  noticeabiv  true  only  for  the  items  "  Fuel "  and 
"Management"  (which  are  about  1'5  per  cent,  and  50  percent. 
respectively  in  excess  of  the  standard),  and  "  Rent,  rates  and  taxes," 
of  which  more  hereafter. 

The  other  items  are  in  fairly  closs  agreement  with  the  standard 
curves. 

Ii  fig.  10  is  given  the  diagram  comparing  the  total  working  costs 
for  London  municipalities  with  the  standards,  the  former  being 
shown  in  full  and  the  latter  in  dotted  lines. 

As  regards  the  coal  area  towns  it  is  not  an  easy  matter  withoat 
a  personal  knowledge  of  each  town  to  decide  whether  it  should  be 
considered  as  being  in  a  coal  area  or  not,  and  my  classification 
must,  therefore,  be  cansidered  as  purely  arbitrary.  An  interesting 
hint  is  given  us  in  fig.  II  however. 

Here  it  will  be  seen  that,  althongh  the  coal  cost  per  unit 
i^  considerably  lower  than  the  general  average  for  the  smaller 
undertakings,  this  advantage  vanishes  when  we  come  to 
the  larger  towns,  Manchester,  Glasgow,  Bir- 
mingham, i:c.,  from  which  we  may  conclude 
that  if  we  want  to  obtain  the  full  benefit 
of  cheap  coal  our  power  houses  most  be 
situated  above  the  workings,  not  merely 
among  them. 

Even  a  short  railway  journey  snob  as  that 
from  the  niaing  suburb  into  the  big  town 
puts  up  the  cost  of  fuel  considerably. 

Except  as  regards  the  rates  and  taxes,  the 
remaining  items  of  rost,  contrary  to  commonly 
held  ideas  on  the  subject,  do  not  show  any 
marked  divergence  from  the  normal.  Generally 
speaking,  they  are  somewhat  lower,  owing 
doubtless  to  the  somewhat  lower  cost  and 
lower  standard  of  living  in  coal  areas, 
particularly  in  the  smaller  towns. 

With  regard  to  the  curves  for  the  ordinary 
provincial  townn,  little  need  be  said  except 
that  they  are,  as  was  to  be  expected,  markedly 
similar  to  the  general  average. 

The  curves  relating  to  rent,  rates  and 
taxes "  for  the  various  groups  of  local 
authorities,  as  also  (or  those  of  companies, 
are  marked  chiefly  by  anomaly. 
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Thns,  in  the  case  of  London  local  authorities  the  rate  p;r  unit 
under  thia  head  increases  as  the  load  increase?,  and  therefore  as 
the  average  price  chargred  decreases.  la  the  case  of  the  coal  area' 
tosrns  also  this  is  true,  but  to  a  Uss  ertent.     In  the  case  of  the 
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ordinary  provincial  municipalities  thia  item  decreases  with 
increased  load  and  with  the  average  price  charged.  In  the  case 
of  companies  working  in    ordinary   provincial   towES  the    rent, 
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rates  and  taxes  item  also  decreases  with  the  average  price,  but  to 
a  greater  extent  than  in  the  case  of  the  corresponding  muni- 
cipalities, so  that  the  average  charge  under  this  head  is  in  this 
case  le.is  for  the  companies  than  for  local  authorities. 

With  London  companies  again  the  "  rates.  &o. "  per  unit  rise 
with  the  size  of  the  undertaking  as  in  the  case  of  the  muni- 
cipalities, bnt  the  average  cost  per  unit  to  companies  is  nearly 
double  that  paid  by  London  municipalitifs. 

The  whole  question  is  in  fact  extremely  complicated  and 
interesting,  and  well  worth  further  study,  bnt  whether  this 
investigation  is  properly  the  function  of  engineering  science  or 
that  of  the  Society  for  Psjchical  Research,  I  do  not  as  yet  feel 
competent  to  express  an  opinion. 

(To  he  continued.') 


replenishing  of  fuel  only  are  required.  If  the  engine  fails  to 
start,  a  warning  is  given  by  a  red  light  at  the  side  of  the  engine- 
hous3,  but  the  c;lls  will  supply  light  for  about  four  days  after  this 
warning  has  been  given.  A  time  switch  is  used  in  the  circuit  to 
cut  oflE  the  current  during  the  day  time. 

Railway  Carriage  Lighting. 

In  view  of  the  great  amount  of  attention  that  the  subject  of 
the  correct  illumination  of  railway  carriages  has  recently  been 
receiving  at  the  hands  of  the  illuminating  engineers  of  railway 
companies  and  others,  the  acc;ompanjing  illustration  is  of 
interest. 

This  railway  carriage  is  one  of  a  large  number  built  by 
the  Metropolitan  Carriagfl,  Wagon  and  Finance  Co.,  Ltd.,  at 
Saltley,  Birmingham,  for  the  Central  Argentine  Railway.  The 
overall  dimensions  of  the  carriage  are  approximately  06  ft.  x  'J  ft. 
It  is  divided  into  two  compartments,   each  25  ft.  x  9  ft.,  and  in. 


HoLOPHANE  Lighting  is  a  Railway  Caeeiage. 

each  compartment  are  installed  four  12-ir.  Holophane  Reflector 
bDwls  (each  equipped  with  two  40-watt  lamps)  down  the  centre  of 
the  coach,  whilst  on  either  side  there  are  four  Holophane  Pines, 
No.  3,1.50,  with  40watt  lamps. 

The  power  provided  in  this  case  is  very  liberal,  enabling  an 
illumination  intentily  of  6  ft.-candles  to  be  obtained  uniformly 
over  the  whole  reading  plane.  Notwithstanding  that  the  ilium  iaa- 
tion  intensity  is  so  high,  excellent  diffusion  and  evenness  are 
obtained  from  the  use  of  the  Holophane  glassware,  whilst  glare 
and  shadows  are  obviated.  The  carriage  has  a  lively  and  pleasing 
appearance  when  illuminated,  and  the  handsome  furnishings  are 
shown  up  to  advantage. 


NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


Electrical  Tide  Gauge, 

Messes.  Gext  *:  Co ,  Ltd.,  of  Faraday  Works,  Leicester,  have 
recently  completed  an  interesting  application  of  their  water  level 
indicating  apparatus  for  the  purpose  of  registering  the  state  of 
tide  during  the  night,  in  conjunction  with  certain  dredging 
operations  now  bjing  undertaken  by  Messrs.  Topham  Jones  and 
Rail  ton. 

The  apparatus,  which  is  fixed  on  a  timber  dolphin  abont  half  a 
mile  from  the  shore,  consists  of  a  25volt  Walker  Horrocks  auto- 
matic electric  lighting  plant  driven  ty  a  petrol  engine,  and  having 
accumulators  of  240  ampere-hour  capacity  for  supplying  the 
current  to  five  differently  coloured  Anchor  type  lamps. 

The  mechanism,  which  is  operated  by  a  fljat  fixed  in  a  stand- 
pipe  under  the  dolphin,  consists  of  a  number  of  switches  operated 
by  a  lever  which  is  geared  to  a  chain  connected  with  the  float, 
and  as  the  tide  rises  and  falls  every  6  in.  difference  in  level  causes 
the  switches  to  operate,  and  cut  in  different  groups  of  lamps  in 
accordance  with  a  prearranged  code.  Different  combinations  of 
red,  green  and  white  lamps  indicate  differences  in  level  from  zero 
to  19  ft.  6  in.,  and  with  a  spring  tide  the  change  of  lights  takes 
place  approximately  every  five  minutes. 

The  plant  is  entirely  au'.omatic  in  working,  being  self-starting 
self- regulating,     and      self-stopping  ;      occasional     oiling      and 
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Cab  Signalling'. 

I  notice  in  your  issue  of  May  21  st  an  article  by  Mr.  W.  H. 
Dammond,  of  Nottingham,  with  reference  to  "  cab  signalling."  He 
still  calls  the  Riilophone  a  "toy,"  and  aids  that  it  is  a  "very 
frivolous  waste  of  time  "  to  test  a  toy. 

Mr.  Dammond  reminds  me  of  a  child  whose  toy  is  always  better 
than  arybody  else's,  and  who  never  gives  credit  to  the  work 
involved  in  designing  toys.  He  condemns  the  Railophone  without 
knowing  anything  about  it,  and  judges  in  a  very  autocratic  manner 
what  is  right  and  what  is  wrong.  After  he  has  run  everything 
down  in  a  wholesale  fashion,  he  thinks  it  fitting  to  ask  Mr.  Acfield 
to  explain  some  important  details  of  the  Railophone.  Then,  before 
finishing  his  illogical  outburst,  he  groups  the  wireless  inductive 
(.Faradii")  system  of  theRiilophcne  with  the  radio-active  (.Hertzian) 
wave  system,  and  declares  them  both  '  decidedly  wrong."  I  do  not 
think  he  would  know  the  real  difference  between  these  two 
systems,  and  so  he  comes  to   the   following   conclusion  : — "The 


Vol.  7C.     No.  1,958,  June  4,  191.5.] 


THE    ELECTRICAL    REVIEW. 


811 


■wireless  impulse  tries  as  hard  to  go  to  the  wrong-  locomotive  as  it 
•does  to  go  to  the  ri/ht  one,  bit  the  same  is  not  true  with  the  ramp 
system." 

I  agree  with  him  as  far  as  a  purely  wireless  or  Hertzian  system 
and  his  ramp  are  concerned,  especially  when  a  ramp  is  bodily  torn 
up  by  a  parsing  train,  as  happened  last  yjar,  when  the  ramp  made 
no  attempt  to  go  to  a  wrong  train. 

I  do,  however,  not  at  all  agree  with  him  absut  his  argument, 
viz.,  that  the  same  happens  with  the  Riilophone.  First  of  all,  the 
Riilophone  is  a  true  positive  safety  system  and  the  ramp  is  the 
reverse.  Secondly,  with  the  R\ilophone,  continuous  control  of  the 
trains  is  assured  and  a  positive  clear  signal  is  obtained  on  the  train, 
which,  by  the  arrangement  of  the  primary  circuit,  is  converted 
into  a  positive  danger  signal.  Those  who  have  studied  the  induc- 
tive researches  and  tests  I  have  carried  out,  and  all  thos3  who  are 
conversant  with  the  laws  of  induction,  know  that  the  governing 
factor  of  a  Riilophone  plant  is  the  "  mutual "  induction  between 
the  two  circuits.  Such  mutual  induction  depends  on  the  dispositions 
and  dimensions  of  the  primary  or  statimary  circuit,  both  being  of 
a  reotmgular  shape  and  parallel.  Xow  in  the  calculation  of  a 
mutual  indaotancj,  the  net  inductive  force  creating  a  current  in 
the  secondary  depends  on  the  logarithmi:;  value  of  the  respective 
distances  between  the  limbs  of  the  primary  and  the  secondary 
circuits. 

Sich  valu3  in  a  Railophone  plant  of  correct  design  is  the  logio  2, 
80  that  we  can  write  :  — 


/,• 


log  10  2 


for  the  safety  zjnas,  and  :  — 

M   =   i    X    logio  1 

for  the  danger  zmea. 

a  As  logio  1  =  0,  we  have  proof  of  the  soundness  of  a  Riilophonic 
induction  plant. 

I  may  mention  for  the  information  of  your  readers,  that  with  a 
Riilophone  plant  the  value  for  the  constant  k  is  approximately 
k  =  -00055.5. 

A^,  I  believe,  I  have  previously  promised  yon  to  furnish  the 
technical  Press  with  all  the  details  of  my  research  work,  now  ex- 
tending over  five  years,  I  shall  be  pleased  to  give  your  readers  full 
particulars  and  diagjams,  as  soon  as  time  and  circumstances  permit, 
and  if  the  railway  companies  desire  me  to  do  so. 

In  the  mjantime,  I  am  glad  to  have  sucsce^ded  in  amusing  Mr, 
Bimmond  with  the  "Toy  on  the  Midland.'' 

H,  V.  Kramer. 

El/biston.  May  ioth,  1915. 


About  a  year  ago  I  was  in  a  signal-box  at  a  place  near  Orleane, 
where  a  wreck  like  the  one  at  Gretna  cannot  occur  ;  bat,  of  course, 
euch  dangerous  and  primitive  makeshifts  as  lever  collars  are  not 
relied  upon  for  safety  there. 

Elsewhere  in  France  and  at  thousands  of  places  in  the  United 
States  and  Canada  I  have  seen  at  work  what  I  saw  near  Orleans, 
viz.,  electrical  apparatus  which  yields  a  far  higher  degree  of  safety 
than  can  possibly  b3  attained  by  such  a  crnda  mechanical  device  as 
a  lever  collar. 

It  a  signalman  is  to  blame  for  not  making  the  prescribed  use  of 
a  device  that  no  railway  ought  to  bj  allowed  to  employ,  then  the 
Board  of  Trade  is  even  mire  culpable  for  sanctioning  the  employ- 
mant  of  such  a  death-dealing  anachronism.  Oje  engineering  expert 
has  rightly  said  '  The  lever  collar  is  merely  a  patch  on  the 
signalling  system."  He  would  have  been  justified  in  adding  that 
it  is  a  patch  which  obscures  the  dangers  of,  but  does  not  mend,  a 
system  tliat  is  thoroughly  bad. 

The  assertion  that  "  it  will  be  a  long  time  before  the  signalman 
can  be  replacsd,  even  to  a  limited  extent"  ii  one  that  ceased  to  be 
true  at  least  a  quarter  of  a  century  ago.  Oa  more  than  25,000  miles 
of  steam  railway  track,  the  signalman  has  been  completely  replaced 
in  the  matter  of  guarding  against  wrecks  like  that  at  Gretna  : 
and  on  more  than  10  per  cent,  of  this  mileage  his  elimination 
from  this  matter  was  effected  as  long  as  10  years  ago.  Electrical 
equipment  has  relieved  the  signalman  of  cares  which  cannot 
safely  or  justly  devolve  upon  the  "  human  clement";  and,  as  a 
result,  the  signalman  has,  in  these  oases,  been  free  to  concentrate 
his  attention  on  those  responsibilities  with  which  he  can  legiti- 
mately ba  charged.  Oa  all  this  vast  mileage,  the  extinction  of 
wrecks  of  the  Gretna  species  has  synchronised  with  this 
"  replacing  "  of  the  signalman. 

Every  mile  of  English  high-spaed  express  routes  ought  to  have 
been  track-circuited  at  least  10  years  ago.  That  this  has  not  been 
done  is  a  matter  for  which  the  Board  of  Trade  deserves  the  severest 
kind  of  condemnation.  One  does  not  need  to  go  farther  baci  than 
Colchester  to  find  a  Board  of  Trade  Inspector  actually  sanctioning 
the  employment  of  lever  collars.  If  the  Board's  inspectors  had, 
during  all  these  years,  been  performing  their  duty  of  making 
proper  preventive  recommendations  and  of  condemning  dangerous 
signalling  methods,  it  is  quite  certain  that  euch  primitive  and 
clumsy  death-traps  as  lever  collars,  release  keys  for  block  instru- 
ments, and  the  rotary  lock-and-block,  would  have  disappeared  from 
British  railways,  and  that  electrical  methods  of  proved  efficiency 
would  be  universal  thereon.  In  that  case  the  worst  collision  in 
British  history  would  have  been  prevented. 

During  the  last  six  years  fatal  wrecks  of  the  Gretna  class  have 
been  second  in  number  only  to  those  of  the  Aiegill  fpecies.  The 
existence  of  a  preventive  for  wrecks  of  each  kind  has  been  well 
known,  for  30  years  as  to  the  former  and  for  fonr  years  as  to  the 
latter  kind,  both  preventives  being  electrical.  These  expedients 
are  the  track  circuit  for  the  Gretna  claes,  and  visual  and  audible 


three-indication  cab  signals  of  the  ramp  type  for  the  Aisgill  class. 
la  the  last  six  years  the  BjarJ  of  Trade  Inspjctors  have  occasion- 
ally made  propsr  preventive  recommendations  as  to  the  former,  but 
have  not  once  done  so  regarding  the  latter  class  of  fatal  railway 
wrecks. 

Wm,  H.  Dammond. 
Nottingham,  May  ZOth,  1915. 


Karachi  (India)  Tramways  (Petrol). 

With  regard  to  the  reference  made  in  a  recent  issue  of  the 
Electeical  Review  to  the  Karachi  tramway  extensions,  I  should 
like  to  point  out  that  the  Karachi  tramways,  which  bslong  to  my 
compmy,  though  serving  a  population  of  over  140,000,  are  not  an 
"electric  '  undertaking,  but  are  entirely  operated  by  "Simplex'' 
self-contained  petrol  cars. 

The  extensions  no«-  under  construction  are  to  provide  a  tramway 
service  to  the  new  Goa- Portuguese  settlements  known  asCincinatus 
Town,  and  will  be  worked  by  self-propelled  cars  similar  to  those  on 
the  other  parts  of  our  system.  In  fa-jt,  were  it  not  for  this  economic 
type  of  traction  requiring  but  a  small  capital  outlay  compared  with 
electric  installations,  it  would  not  have  been  possible  for  the  com- 
pany to  have  entertained  these  extensions,  going,  as  they  do,  to  a 
sparsely-populated,  but  growing,  district. 

Geo.  Gale, 

Secretary,  Bast  India  Trmiiufayx  Co..  Ltd 
London,  EC;  May  29t/i,  1915. 


LEGAL. 


Merchandise  Marks  Act  Pbosecction. 

At  the  Mansion  House  Police  Court,  on  the  27th  ult .  the  British 
Tnomson  H  mston  Co.,  Ltd.,  of  Mezla  House,  E.G.,  were  summoned 
before  Aid.  Sir  John  Knill,  for  unlawfully  applying  and  selling  an 
electrophone  to  which  a  false  trade  description  had  been  applied, 
in  contravention  of  the  Merchandise  Marks  Act,  1887.  Mr.  ,1. 
Hunter  Gray  appeared  for  the  company,  who  pleaded  not  guilty  to 
the  summonces. 

Me.  Bodkin,  who  proseonted,  said  the  proceedings  were  at  the 
instance  of  a  Mr.  lltmrner,  the  owner  of  certain  patents  and 
registered  designs  in  connection  with  electrophones,  a  contrivance 
which  by  the  aid  of  an  electric  battery  would  help  deaf  people  to 
hear.  Mr.  Hammer,  counsel  went  on  to  say,  was  connected  ia  r.tl2 
and  V.m  with  a  London  company  for  representing  an  American 
company  called  the  Stolz  E.ectrophone  Co.,  of  Chicago,  and  being 
connected  with  that  company  and  the  owner  of  patents,  an 
arrangement  was  come  to  between  that  company  and  the  British 
Thomson-Houston  Co.,  Ltd.,  to  manufacture  electrophones  accord- 
ing to  a  description  of  patent  of  which  Mr.  Hammer  was  the 
owner.  After  much  correspondence,  an  order  was  placed  with  the 
Bti';i8h  Thomson-Hiuston  Co.  to  manufaotare  a  large  number  of 
electrophones  for  the  Stolz  London  company,  the  former  company 
taking  a  collateral  guarantee  for  payment.  I'onr  thousand 
electrophones  were  to  be  manufactured.  A  sample  instrument 
was  submitted  for  the  approval  of  the  patentee,  and 
the  order  was  to  be  executed  according  to  this  model, 
bv  the  defendant  company.  For  the  purpose  of  turning  out  these 
instruments  a  large  quantilv  of  tools  of  a  special  kind  had  to  be 
made  by  the  defendants.  From  the  correspDudence  it  appeartd, 
said  Mr.  Bodkin,  that  the  goods  were  not  to  be  manufactured  at 
the  company's  works  at  Rugby,  but  were  to  be  made  in  Berlin. 

Mb,  Gbav  :  I  object  to  this.    The  company  never  had  works  at 

Berlin.  .     >      ^.  j  t 

Mu.  Bodkin  :  I  am  only  speaking  from  my  instraotionB,  and  I 
have  here  a  letter  in  which  occurs  the  sentence,  "  We  will  write 
from  our  Berlin  factory,  i:c." 

Mb.  Gkay  :  That  is  wron?.  We  have  no  Berlin  factory.  I  have 
not  seen  that  letter. 

Me.  Bodkin  :  This  is  only  one  of  several  letters  which  confirm  the 
same  thing.  In  the  correspondence,  Mr.  Bjdkin  said,  a  queetion 
was  raised  as  to  how  these  goods,  manufactured,  as  it  was  under- 
stood, in  Berlin,  ought  to  be  marked  in  order  to  comply  with  the 
Merc'iandlse  Marks  Act,  for  there  would  be  a  breach  of  that 
statute  it  they  were  marked  "Made  in  Lindon,"  when  in  fact 
they  were  mannlictured  abroad.  In  order  to  conform  to  the  law, 
the  words  "  Made  in  Germany  "  were  stamped  upon  the  completed 
articles  supplied  by  the  defendant  compiny.  These  instru- 
ments embodied  certain  designs  as  well  as  patents,  and  it 
was  necessary,  in  order  to  preserve  the  right*  of  the  owner  of 
the  designs,  to  stamp  the  articles  with  a  registered  number. 
With  regard  to  the  4,000  order  the  Sto!/.  London  company 
went  into  liquidation,  and  the  guarantee  for  the  payment  to 
the  defendant  company  for  the  instruments  by  Mr.  Holt  became 
worthless.  The  result  was  that  the  defendants  having  manufac- 
tured a  good  number  of  these  elcctrophoncp.  stamped  "  Made  in 
Germany,  "  they  had  them  on  their  hands  unpaid  for.  The  reason 
payment 'was  not  made,  which  Mr.  Hammer  gave,  was  that  the 
article"  between  150  and  200  of  the  first  consignment  sent,  were 
not  in  accordance  with  the  Merchandise  Marks  Act  aa  regarded 
the  mark  applied  to  them.  Mr.  Bodkin,  in  explanation,  produced 
an  electrophone  in  Court  for  the  inspection  ot  the  magistrate 
Oa  the  top  of  the  transmitter,  he  pointed  out,  there  was  a  sort  Of 
metal  loop,  adapted  to  hook  on  to  the  coat  of  a  person  using  thg 
instrument.     This  was  screwed  to  the  back  of  the  instrument  t 
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prevent  any  msddling  and  putting  the  instrument  out  of  gear. 
I',  wa3  contended  on  the  part  of  the  proseoutian  that,  ai  this  metal 
book  covered  up  the  wor<?s  "  Made  in  Germany,"  this  article 
was  not  marked  in  accordance  with  tha  Act.  This  covering:  up  of 
the  words  m5ntioned  wa'^  the  reason  for  the  refusal  to  pay  for 
goods  minufactured  in  this  wiy.      Oi  the  back  of  the  instrument 

there  was  a  line  which  read,  "  Registered  design,  No. ,"  but, 

said  Mr.  Bjdkin,  the  instrument  could  not  be  possibly  defined, 
bseause  the  registered  number  had  been  deliberately  defaced  ; 
while  on  those  goods  supplied  by  the  defendants  on  which  the 
word?  "Made  in  Germany"  were  conc3aled,  the  registered 
number  was  plainly  visib'.e.  The  S'olz  Linden  company 
having  gone  into  liquidation,  and  the  order  for  the 
manufacture  of  these  instruments  having  come  to  an  end. 
Mr.  Hammer  eventually  discovered  that  the  defendants  were  selling 
electrophones  of  the  British  Thomjon-H  mston  Co.,  and  for  the 
purpose  of  ascertaining  what  sort  of  instrument  it  was  that  they 
were  selling,  Mr.  Peters,  clerk  in  the  office  of  the  solicitors 
prosecuUng,  purchased  one.  On  the  front  the  name  Stolz  was 
omitted  ;  on  the  back  a  metal  hook  covered  up  the  words  "  Made 
in  Garmany,"  and  the  number  had  been  defaced.  Upoa  examina- 
tion, Mr.  Hammer  found  that  the  instrument  was  an  exactly 
similar  thing  to  his  own  patent,  and  accordingly  the  present  pro- 
ceedings were  brought.  Ii  November  last  defendant  company  sent 
out  acircular,  headed  "  The  British  Thomson- Houston  Electrophone,' 
and  represented  to  the  public  that  they  had  produced  a  reliable 
instrument  with  all  the  latest  improvements  embodied  in  it.  It 
did  not  convey,  said  Mr.  Bodkin,  that  these  goods  were  the  subject 
of  another  person's  patent.  It  was  suggested  that  this  company, 
in  order  not  to  suffer  a  bad  debt,  had  adopted  this  registered  design 
and  patent  as  their  own,  an!  had  advertised  the  sale  of  the  instru- 
ment, as  if  they  were  the  owners  of  it.  Oa  no  part  of  the  instru- 
ment purchased  appeared  the  description  British-Thomson 
Houston  Co.,  as  the  mannfac'Drers,  bat  there  was  the  name  on  the 
original  goods,  and  also  a  serial  number  indicating  that  they  were 
the  manufacturers.  This,  however,  was  obliterated  in  respect  of 
the  goods  the  defendants  were  advertising  for  sale.  Evidence  was 
called  in  support  of  the  summons,  and  the  further  hearing  was 
adjourned. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


The  annual  general  meeting  was  held  on  Thursday  last  week.  The 
President.  Sir  John  Snell,  referring  to  the  result  of  the  ballot 
for  members  of  Council,  expressed  a  wish  that  the  members  them- 
selves would  nominate  candidates  in  addition  to  the  names  suggested 
by  the  Council,  so  that  that  body  should  be  made  as  thoroughly 
representative  as  possible.  liLmnec  i  m  with  the  work  done  for  the 
War  Office  in  selecting  men  for  commissions  in  the  Army,  he  stated 
that  not  one  of  the  nominations  the  Institution  had  made  had  been 
turned  down  ;  and  some  of  the  officers  had  already  received  pro- 
motion. The  President  drew  attention  to  the  paragraph  in  the 
Report  which  related  to  the  formation  of  a  special  Committee,  and 
remarking  that  the  Council  had  been  criticised  for  its  inability  to 
take  effective  action  in  industrial  matters,  he  pointed  out  that  the 
British  Electrical  and  Allied  Minufaoturers'  Association  had  been 
consulted,  and  fully  concurred  in  the  decision  arrived  at,  that 
nothing  could  be  done  to  foster  British  trade  during  the  war  ; 
things  would  solve  themselves  in  due  course.  In  the  matter  of 
the  duration  of  loans  for  engineering  works,  the  President  was 
associated  with  the  Presidents  of  the  Institutions  of  Civil  and 
Mechanlcil  Eogineers  in  making  representations  to  the  Local 
Government  Board.  He  made  a  strong  appeal  to  the  members  to 
support  their  Benevolent  Fund,  on  whi;h  calls  were  certain  to  be 
made  as  the  outcome  of  the  war. 

Oa  the  motion  that  the  Report  be  adopted,  Mb.  Ll.  B.  Atkinson 
asked  that  the  names  of  members  of  I.E  E.  Committees  should  be 
published,  and  suggested  that  the  Benevolent  Fund,  which  was 
quite  unworthy  of  that  Institution,  had  not  been  brought  before 
the  notice  of  the  members  as  it  should  have  been. 

Mb.  W.M.MoBDEYsaid  that  thecontribntions  to  the  Fund  amounted 
to  an  average  of  only  6 1.  a  member  ;  it  was  urgently  necestary 
that  the  fund  should  be  increased,  and  he  thought  that  large 
numbers  of  small  contributions  were  especially  desirable.  Mr. 
Rawlings  agreed,  suggesting  a  maximum  of  5?.,  and  Mr.  Raphael 
proposed  that  a  large  committee  should  be  formed,  to  invite  con- 
tributions from  friends  and  from  manufacturing  firms. 

Replying  to  these  and  other  points  that  were  rtised,  the  Pre- 
sident said  they  wonld  receive  eueful  consideration.  The  reduc- 
tion of  membership  was  partly  due  to  the  examinations,  but  the 
class  of  candidate  that  was  coming  forward  was  distinctly  higher 
th»n  formerly.  Part  of  the  reduction  was  the  result  of  the 
troubled  times  they  were  pas  ing  through. 

Introducing  the  Statement  of  Accounts,  the  hon,  treasurer,  Mr. 
Robt.  Hammond,  said  that  with  the  reduced  membership  they  had 
to  record  a  reduced  net  income — £1,200  less  than  last  year  :  bat 
the  latter  was  an  abnormal  year.  The  assets  at  cost  were  £114,929, 
and  their  liabilities  £43,359,  leaving  a  margin  of  £71,509,  which 
showed  an  improvement  of  £2,046. 

The  Report  and  Accounts  were  adopted  mm.  con.,  and  the  usual 
votes  of  thanks  to  the  hon.  solicitors  and  the  hon.  auditors  were 
recorded. 

The  ballot  for  fiva  'ordiaary  members  of  Council  "  resulted  in 
the  elccim  of  Prof.  T.  Mather  and  Messrs.  W.  A.  Chamen,  H. 
Dic\i  is5n,  H.  F.  Procter  and  G.S.  Rim.  The  remaining  vacanci=!B 
were  filled  as  shown  ii  the  Electrical  Review,  of  April  2Qd. 
page  477. 


NEW    PATENTS    APPLIED    FOR,    1915. 

(XOT    VET    PUBLISHED). 

C<  inpiled  cxprfsslv  lor  tliis  journal  bv  Me&shs.  W.  P.  ThomPSOS  &  Co.. 
Electrical  Patent  Agents,  285,  High  Hi'linm.  London.  tV.C.  .-,n.J  at 
Liverpool   and   Bradford. 

7,358.  "Receiving  arrangement  ivr  wireltsj  i. ,.  j^i.ipny."  Cfcii  iL..  iii.Ai,T- 
LOSE  Teiegeaphie  .M.B.ii.  Ma)'  I7lh.  (.Addition  to  5,343/lS.)  (Convention  date. 
.May  30th,  1914,  Germany).      (Complete.)  ■• 

7.366.  "  Electric  transmission  foft  automobile  vehicles."  DAIMLER  Co.,  Ltd.. 
F.  \\".  LanChester,  &  J.   W.  MiLLlGAN.     May   17th. 

7.367.  "  Wireless  signalling  systems."  British  Thomson-HoUSTON  Co.,  Ltd. 
May  17th.     (General  Electric  Co..  Cnited  States.; 

7,.S73.  "  Sound-receiver  for  thermic  telephones."  N'AAMLOOZE  Venvootschap 
dE  Nederlan'dsciie  Thermo-Telepiioon'  MAATScrn\rP!i.  .M.iv  17lh.  ^Convention 
date,  .April    Ifith,   1915.  Germany.)     (Complete.; 

7,374.     "  Electric  generators."    J.    L.  .Milton  "  '  ■    a.^te. 

.May   loth,   1914.  United   States.)     (Complete.) 

7.433.     "  Electric   air-healer."     F.   L.  McKlx.voN.     May  18th. 

7,457.     '*  Electric  distributing  system."    AV.  H.  CoLK.    May  18th.     'Complete.) 

7.481.  ".Method  of  actuating  an  electric  bell  without  sparki^u  '  1  ]■. 
Wall.     May  19th. 

7.485:    "  Conta.-t   mine-destroyer."     J.   C.    DCkmEr.     May    19th. 

7.492.    "  Electric  soldering-irons."     M.  J.   Railing  &  H.   Ide.     .May  19th, 

7.498.     "  Elcctric-conductor-rail    anchor-clip."     H.   ScoTT.      May    19th. 

7.510.  "  Devices  for  adjustably  suspending  electric  and  other  lamps,  elec- 
troliers, gas  pendants,  and  other  articles."  W.  H.  Sturge.  .May  19th. 
tComplete.) 

7.517-    "  Electrically-operated    railway   signals."     A.    Enefer.     May   19th. 

7,522.  "  Insulated  materials  applicable  to  articles  of  wearing-apparel.'*" 
W.  J.  B.  Westlake.     May  19th. 

7.546.     "  Electric  accumulators  or  storrL  fur  use  in   electric  battery 

lamps."     S.  D.  Smith.     May  lyth. 

7..354.  "  Combined  electric  switches  and  plu^a."  A.  H.  RaiLISG,  C.  C. 
1.  lURARD.  &  A.  F.  Searle.     May  20th. 

7.574.  "  Electrical  switches."  L.  Cade.veL.  Mav  20th.  (.Addition  to- 
7151/15.)    (Complete.) 

7.575.  "  Liquid  sealed  valves."  British  Westinchouse  Electric  &  Maxu- 
fxcturisg  Co..  Ltd.  May  20th.  (Convention  date,  June  9lh,  1914.  L'nitetf 
Slates. )     (Coniplete.) 

7.579.     "  Telegraphy."     E.  S.  Heurtlev.     May  20lh. 

7.584.  "  .Apparatus  for  or  relative  to  receiving,  transmitting,  and  recording 
ilTalions."    E.  RoE.     May  20th. 

7.607.  "  .Armouring  for  simple-core  electric  cables  for  alternating  currents." 
.\.   RosSELLl.     May  20lh.     (Complete.) 

7.022.  "  Electric  lamps  as  applied  for  advertising  purposes."  W.  C.  Jeans. 
&  Jeaks.  Ltd.     May  21st. 

7.638.     "  Control  of  electric   motors."     C.   F.   Brikdlev.     .May  21st. 

7.641.  "  Means  for  maintaining  uniformity  of  speed  of  a  series  of  co-relatetj 
motors."    J,  R.  Happer.     May  21st. 

7,647.  "  Junction  boxes  and  the  like  for  electric  wiring  installations."  G.  S. 
BroTHKOVD  &■  Callender's  Cable  &  CosSTRi'CTioN  Co.,  Ltd.     May  21st. 

7.661.     "  Fuse   length   indicators."     G.   E.   Mappin.     May  21st. 

7.673.  "  Electric  torch  and  compass  in  a  stick  or  umbrella  or  the  like." 
K.  S.  Jassawall.^.     May  21st. 

7.675-  "  Manufacture  of  electric  cables."  W.  F.  Smith.  May  22nd.  (Con- 
vention date.  May  23rd,  1914,  United  Slates.)    <Complete.) 

7.685-  "  Sparking-plug  (or  internal-combustion  engines."  J.  Knight  & 
J-    H-  Foster.     May  22nd. 

7.704.  "  Telephone  systems."  Relav  .ArTOMATic  Telephone  Co.,  Ltd-.  ,St 
I.    C.  BvcRAVE.     May  22nd. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  oi  the  Spcoificatiuiib  in  the  followiiig  list  may  bo  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285.  Higli  Holborn,  W.C,  and  at 
Liverpool   and   Bradford;    price,  post  free,  9d.    (in  stamps). 


1.81.4. 

5,294.  Telegraphy.  W,  judd,  .\.  Fraser,  K.  L.  Wood,  &  Eastern  Telegraph 
Co.     March    2nd.      (Cognate    application    20,274/14.) 

7,298.  Electric  L.^mp  Sockets.  R.  B.  Benjamin.  March  23rd.  (.\pril  11  ih, 
1913.) 

10,822.  Operations  on  Alternating-current  Distriblting  Systems.  A.  G. 
Coliis   and   Crompton   &  Co.,    Ltd.      May  2nd. 

10, 8*2.  BE-4R1NGS  OR  Weabing-surfaces.  British  Thomson-Houston  Co. 
(General    Electric   Co.).     May   2nd. 

10,938.  Electrical  Control  and  Operation  of  Railway  Points  and  the  like. 
.\.   E.   .\!exander   (Union   Switch   &    Signal  Co.).      May   4ih. 

11,083.  Transport  of  Electric  Search-lights  or  Projectors.  Soc.  .Anon. 
Des  Automobiles   &  Cycles   Peugeot.     May   5th.     (May    6th,   1913.) 

11,116.     Electrical  React.^nce  Coils.     P.  Torchio,     May  5th. 

11,399.  Dynamo-electric  Machines.  Cfompton  &  Co.  &  N".  Pensabene. 
Mav  8th. 

11,599.  Portable  Electric  S.afety  Lamps  for  use  in  Mines  or  other  pl.\ces. 
L     Bristol.      May    11th. 

12.189.  .Means  for  Giving  a  Series  of  Electric  Flashes  of  Light  from  a 
Bic\clce  or  the  like  when  in  .Motion.     C.  H.  Hulbert.     May  18ih. 

12,913.  Electric  Impilse-pkcdccing  Mechanisms,  j.  A.  Kropp.  May  2t>ih. 
(July   29th.  1913.) 

13.538.  Electric  Welding  and  Fusion  Deposition  of  Metals.  .\.  P.  Stroh- 
incngcr.     June  3rd. 

13. 706^  Centrifugal  Governors  for  Internal-combustion  "  Engines  or 
\  iHicLES  having  Electric  Power  Transmission  Mechanism.  Geb.  Sulzer  {firn^ 
of).     June  5th.     (September  16lh,  1913.) 

14,159.    Electric  Fuses.    A.  H.  Railing  &  C.  C.  Garrard.    June  12th. 

14,861.  Manufacture  and  Construction  of  Commutators  for  Dvnamo- 
Ei.KCTKic  Machines.     A.  H.  Midgley  &  C.  A.  Vnnderve!!.     June  20th. 

16,363.  Electric  Lamp  Holders  or  other  Coupling  Members.  G.  St.  J- 
D,iy.     July  9th. 

16,509.     SECOND-4RV  G.uvANic  BATTERIES.     O.   Oldham.      July   10th. 

17.396.    Gas  Valves  and  Electric  Switches.    A.  E.  Lamkin.    July  22nd. 

19,197.  Boxes  or  Cont.\iners  for  Electric  Batteries,  chiefly  designed  for 
tsii  on  .Automobile  Vehicles  and  like  Positions.  F.  H.  Bluemel  &  Bluemel 
Bios..   Ltd.     .August  28th'. 

20,168.  Electric  Lighting  and  Battery  Charging  Sy-stems  for  Automobiles 
AND  an.\logouS  purposes.  F.  G.  Brettell  (Apple  Elccrlic  Co.).  September  25ih. 
(Divided    application    on    10,251/14,    .April  25th.)    ^ 

21,271.     Electric  Motor  Control  Systems.    C.  W.  Yerger.    October  20ih. 

22,149.  Magneto-electric  Machines  for  Ignition  Systems.  C.  T.  Mason. 
November  6th.     (November  6th,  1914.) 

23,555.  Combined  Incandescent  Electric  Lamp  for  Reflector.  C.  P.  Law- 
son.     December  5th. 
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For  more  than  20  years  past  the  pages  of  onr  own 
and  other  journals  concerned  with  engineering  industry 
have  published  criticisms  of  the  disposition  of  Labour 
to  limit  output.  Organised  Labour  blatantly  claimed 
the  right  to  say  how  many  hours'  work  a  man  should 
do  in  a  day,  to  define  when  and  where  a  particular 
class  of  worker  should  end  his  operations  and  another 
class  begin,  and  to  limit  the  efficiency  of  the  individual 
worker  and  the  capacity  of  the  equipment  with  which 
he  did  his  work.  Employers  fought  such  tendencies 
again  and  again  and  were  attacked  because  they  were 
Capitalists.  That  there  were  rights  and  wrongs  on 
both  sides  we  never  failed  to  acknowledge,  but  we  have 
unhesitatingly  and  consistently  tried  to  show  that  the 
restrictive  and  limiting  tendency  was  harmful  to  both 
Capital  and  Labour,  and  was  altogether  opposed  to  the  best 
interest  of  British  engineering  industry. 

At  the   time   of  the  engineering  strike  of   1897  it  was 
stated  that  funds  which  were  raised  to  assist  strikers  and 
their   families   in   their    fight    against     P.ritish   industrial 
leaders  included  subscriptions  from  <  i erinany,  whose  manu- 
facturers received  contracts  purely  because  closed  English 
factories  were  unable  to  handle  them.    We  have  no  desire 
at  this  date  to  set  muddy  water  in  motion,  but  we  cannot 
help  remembering  such  incidents  when  we  observe  thi'  ten- 
dency that  has  been  so  often  and  so  loudly  denounced  as 
hampering  our  great  industries,  singled  out  for  attack  by 
the  Minister  of  ^Funitions,  because  in  the  present  time  of 
crisis  it  is  imperative  that  we  secure  the  ma.\imum  output 
of  everything  that  is  essential  for   the  successful  conduct 
of   the  war.      Mr.    Lloyd  George  addressing  Manchester 
engineers  last  week  said  that  Labour  must  be  directed  and 
controlled  by  the  State  to  that  one  vital  end.      He  showed 
that  regulations,  customs,  and  practices  imposed  by  I'nions 
in  times  of  peace    were  utterly   inapplicable    and  out  of 
place  in  the  terrible  urgency  of  war.     Objections  to  working 
more  than  so  many  hours  per  day,  because   "  my  Trade 
Union  won't  allow   it "  :  or  to  increasing  output  because 
"  my  Trade  Union   won't  allow  me   to  do  more  than  my 
share "  ;  or  the  refusal  to  work   beside  an  untrained  man 
because  it  is  "  agaiust  my  Union's  regulations  " — objections 
which  have  hampered  national  industry  for  years— are  not 
to  be  permitted  to  stand   in  the  way  in  these  days.     The 
Minister  of  Munitions  and  the  Coalition  <iovernmcnt  may 
have  to  use  their  powers  under  the  Defence  of  the  Realm 
Act  if   men  are  blind  to  the  interests  of  the  Empire,  or  are 
not  prepared  to  meet  willingly  their  obligations  to  those 
who  are  holding  the  seas  or  fighting  in  one  of  the  many 
battlefields  on   which   bloody  slaughter  is  procee<ling   in 
combat  with  "  the  most  formidable    antagonist  that  ever 
attacked  human  liberties." 

At  the  end  of  Mr.  Lloyd  George's  speech,  representatives 
of  the  Manchester  Engineering  Employers'  I'ederation  and 
31 
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of  the  Amalgamated  Society  of  Eagineers,  declared  the 
readiness  of  Lancashire  engineering  employers  and  Trade 
Uuions  alike  to  support  in  every  possible  way  the  great 
national  effort  to  increase  the  production  of  war  material. 
It  seems  inconceivable  that  when  the  issues  involved  are 
such  as  to  make  even  the  man  in  the  street  exclaim : 
"  Victory  or  Death  !  "  there  should  be  any  holding  back  of 
effort  in  the  factory. 

The  fight  has  to  be  a  fight  to  the  finish,  or  we^  may  lose 
all  that  we  cherish  or  hold  dear,  all  the  freedom  and 
honour  and  liberty  that  our  fathers  have  struggled  and 
fought  for.  But  in  order  to  render  that  freedom  and 
liberty  inviolable  for  the  generations  that  follow,  surely  both 
masters  and  men  will  see  the  necessity  for  obedience  to 
those  who  as  our  natioaal  leaders  are  striving  so  to  organise 
our  works  and  our  labour  that  there  may  be  no  doubt  about 
the  ultimate  issue. 

Mr.  Lloyd  George  said  that  if  he  could  for  a  moment  make 
everybody  realise  the  great  issues,  and  grasp  the  great  dangers 
of  the  struggle  in  which  we  are  engaged,  there  would  be 
but  one  cry  from  every  home  to  the  Government : — 
"  Convince  yourself  as  to  what  action  is  necessary  ;  take  it 
boldly,  and  we  will  see  you  through." 

In  our  old  Labour  controversies  we  heard  and  said 
much  about  "  Common  Interests."  Here,  if  never  before, 
we  have  "  common  interests "  at  stake,  and  a  recognition 
of  that  serious  truth  peremptorily  demands  universal  whole- 
hearted, self-sacrificing,  co-operation. 


Elsewhere  in  this  issue  we  publish  a 
Electricity  ^-^^^^^  account  of  the  steps  which  have 
In  Farming'.     ,  ,  ,    ,  , 

been  taken  to  supply  farmers  on  the  out- 
skirts of  the  city  of  Hereford  with  electric  light  and  power ; 
this  is  the  continuation  of  a  general  article  on  the  subject 
of  "  Electricity  in  Farming,"  which  commenced  in  our  last 
issue. 

Living  for  the  most  part  remote  from  the  electrically- 
developed  town  areas,  and  beyond  those  influences  which 
tend  to  keep  the  town-dweller  on  the  alert  for  something 
new,  there  is  probably  no  class  of  our  population  less 
familiar  with  the  economic  value  of  electricity  than  the 
farmer  class,  and  yet  all  the  available  evidence  goes  to  show 
that  when  once  he  has  made  the  plunge,  the  farmer,  whether 
in  this  country  or  abroad,  becomes  an  enthusiastic  user  of 
electricity  for  both  power  and  lighting,  and,  incidentally,  a 
consumer  of  much  greater  value  than  the  average  consumer 
in  any  town,  unless  it  be  an  industrial  centre 

Uafortunately,  this  is  not  generally  appreciated  by  our 
central-station  engineers  —on  whom  the  task  of  influencing 
the  farmer  in  things  electrical  must  devolve— and  there  is 
therefore  every  chance  of  this  valuable  field  for  electrical 
development  being  neglected,  unless  those  most  concerned 
cm  be  led  to  interest  themselves  in  the  subject. 

The  results  obtained  by  Mr.  Ksrr  at  Hereford  are  so 
striking,  and  present  such  an  object  lesson  to  other  central- 
station  engineers  within  reach  of  the  farming  community, 
that  they  cannot  be  ignored  by  the  latter ;  especially  is  this 
the  case  with  the  small  undertaking,  whose  rate  of  progress 
has  been  mainly  dependent  on  the  almost  microscopical 
growth  of  a  country  town. 

In  the  Hereford  area  the  average  farm  consumer  is  worth 
£20  per  annum  to  the  electricity  department,  while  the 
average  revenue  per  consumer  from  all  consumers  is  between 
£8  and  £9,  a  figure  which  probably  represents  a  good 
average  for  a  non-industrial  community  of  20-25,000  in- 
habitants. If  a  profit  can  be  shown  on  the  latter,  it  seems 
obvious  that  the  farm  consumer,  who  can  be  reached  with 
overhead  lines  costing  about  £110  per  mile,  is  a  most 
attractive  proposition  to  the  supply  engineer. 

We  have  emphasised  elsewhere  the  necessity  of  showing 
the  farmer  the  real  thing — nothing  can  take  the  place  of  a 
practical  demonstration — and  given  a  good  prospective 
farming  area,  it  would  no  doubt  save  time  and  trouble  to 
come  to  some  agreement  with  one  farmer  for  the  use  of  his 


farm  for  demonstration  purposes  for  a  year,  possibly  in 
return  for  a  free  supply  of  energy  during  that  period. 

This  would  enable  the  engineer  to  test  the  feeling  of  his 
immediate  neighbourhood,  and  to  obtain  valuable  data 
as  to  the  probable  nature  of  the  load,  and,  no  doubt,  would 
a'sist  hira  in  formulating  an  efficient  scheme  of  supply  to 
commence  with. 

But  this  is  a  digression ;  the  prime  necessity  of  the 
moment  is  to  bring  home  to  our  supply  engineers  and  agri- 
culturalists the  mutual  advantages  of  introducing  electrical 
methods  on  the  farm. 

There  are  in  the  British  Isles  over  45  million  acres  of 
land  under  cultivation,  giving  employment  to  a  bigger  per- 
centage of  the  population  than  any  other  industry  :  surely 
it  cannot  for  a  moment  be  contended  that  this  important 
section  of  our  national  economy  is  beyond  the  pale  in 
matters  electrical. 

With  the  experience  gained  under  the  varied  conditions 
obtaining  in  half-a-dozen  European  countries,  some  of  them 
intensively  cultivated,  and  in  the  sparsely  populated  districts 
of  Canada  and  the  States,  favourable  to  the  development 
of  electrical  methods  on  the  farm,  there  )s  every  incentive 
for  us  seriously  to  grapple  with  the  problem,  which  so 
directly  concerns  both  the  electric  supply  and  manufacturing 
interests  of  this  country. 


1 


We  have  had  occasion  more  than  once 

^orDIrectors'^*  ''°  ^'^''^^^  ^  ^^®  responsibilities  which 
attach  to  the  position  of  director  of  a 
limited  company.  It  is  not  for  nothing  that  a  man  allows 
his  name  to  appear  on  a  prospectus.  He  is  generally  paid 
fees  or  he  acquires  certain  other  advantages  for  so  doing  ; 
but  it  cannot  be  made  too  plain  that  his  name  is  not  put 
on  a  prospectus  for  amusement.  The  law  is  thus  stated  in 
Lord  Halsbury's  "  Laws  of  England,"  Vol.  V,  p.  SGCi  : 
"  Directors  may  incur  liability  to  persons  who  subscribe 
for  the  company's  shares  or  debentures  in  reliance  upon  a 
prospectus  which  contains  material  misrepresentations  of 
fact,"  but  "a  director  is  not  liable  for  untrue  represen- 
tations made  to  the  shareholders  if  he  honestly  believes 
the  representations  to  be  true,  and  has  reasonable  grounds 
for  his  belief.  Thus,  where  a  company  is  formed  to  take 
over  an  existing  business  which  turns  out  to  be  ruinou=, 
the  directors  will  not  be  responsible  for  making  the 
purchase  unless  the  ruinous  nature  of  the  business  is  obvious 
on  the  same  principle  that  protects  an  agent  purchasing 
by  authority  of  his  principal."  The  liability  of  directors  is 
well  illustrated  by  a  case  recently  decided  in  the  Court  of 
Appeal — Adams  v  Thrift  and  Others.  The  defendants 
were  directors  of  the  Stolz  Electrophone  Co.  (1913),  Ltd., 
a  company  formed  (according  to  the  prospectus)  "  to  take 
over  {infer  alia)  as  a  going  concern  the  business  of  the 
Stolz  Electrophone  Co.  (London).  Ltd.,  and  the  old- 
established  business  of  the  Homer  Earphone  Co.,  of  New 
York."  The  prospectus  stated  that  the  business  of  the 
American  company  had  been  of  a  highly  remunerative 
character;  that  the  turnover  had  increased  from  £11,923 
93.  5d.  in  1910  to  £32,G15  13s.  3d.  in  1913,  and  that  the 
London  company  were  operating  175  branches  and  agencies 
in  various  parts  of  the  world.  It  was  alleged  by  the  state- 
ment of  claim,  and  found  as  a  fact  by  Mr.  .Justice  Eve, 
that  there  was  no  such  company  as  the  Homer  Ear- 
phone Co.  in  existence.  The  learned  .Judge  found 
that  although  the  defendants  personally  believed  that 
the  statements  in  the  prospectus  were  true  they  had  no 
reasonable  ground  for  the  belief.  One  of  these  directors 
appealed.  As  regarded  him  the  Judge  had  found  that, 
although  he  knew  that  the  electrophone  was  not  a 
mere  quack  afifair,  and  though  he  had  the  prospectus 
signed  by  three  colleagues,  this  did  not  afford  him 
a  reasonable  ground  for  relief.  In  giving  judgment 
dismissing  the  appeal,  the  Master  of  the  Rolls  pointed  out 
that  the  appellant  director  "  did  not  ask  from  any  human 
being  information  about  the  particular  statements  which  had 
been  proved  to  be  untrue.  He  said  that  the  promoter  had 
told  him  that  it  was  all  right.  The  promoter  was  the  last 
person  in  the  world  whose  uncorroborated  statement  ought 
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to  be  relied  on  by  an  intending  director  as  a  justification  for 
his  belief  in  statements  in  a  prospectus." 

From  the  rarity  of  the  reports  of  cases  of  thi*  kind  in 
recent  years,  it  may  be  presumed  that  as  a  rule  directors 
are  more  cautious  than  they  used  to  be  ;  but  it  is  mani- 
fest that  if  the  directors  in  the  case  above  mentioned  had 
made  the  most  perfunctory  inquiry  they  would  probably  have 
found  that  the  company  in  question  did  not  exist. 


Copper. 


Theue  has  been  a  strong  and  sustained 
upward  movement  in  the  copper  market 
since  last  writing,  and  the  ultimate  limits  of  the  rise  have 
hardly  yet  been  attained,  for  the  demand  reported  by  pro- 
dncers  and  dealers  continues  to  expand  in  an  alarming 
fashion,  and  it  is  doubtful  whetLer  the  full  increase  in  pro- 
duction now  in  progress  in  America  will  do  more  than  afford 
modified  relief  to  the  situation.  The  statistical  position  is, 
of  course,  a  matter  of  considerable  anxiety.  There  is  every 
belief  felt  that  the  stocks  in  the  United  States  have 
dwindled  down  to  bed-rock  figures,  but  there  are  no  details 
available.  On  the  other  hand,  the  last  European  statistics 
were  not  good,  the  stocks  of  standard  copper  having  increased 
5,000  tons  during  the  month,  the  total  stocks  in  England 
and  France  by  over  4,000  ton.s,  and  the  European  visible 
supply  by  about  2, GOO  tons  during  ^[ay.  This,  how- 
ever, had  no  damping  effect  upon  sentiment,  which,  indeed, 
improves  steadily  under  the  rising  tendency  of  the  share 
markets  in  the  Unittd  States,  accompanied  by  a  large  buying 
on  account  of  the  enormous  orders  for  munitions  which 
continue  to  be  placed.  There  is  not  the  least  chance  of  any 
cutting  down  of  the  war  demand  on  the  part  of  the  Allied 
Governments  for  many  months  at  the  very  least,  and,  indeed, 
there  is  talk  in  America  of  munition  orders  being  booked 
into  11)17-1<S.  All  this  tends  to  check  any  enthusiasm 
which  might  otherwise  be  felt  regarding  the  termination  of 
hostilities,  but  it  implies  at  the  same  time  a  huge  destructive 
consumption  of  copper.  Whether  the  world's  mines  can 
turn  out  suffic'ent  material  to  satisfy  the  demands  of  the 
Allies  is  becoming  open  to  doubt,  while  the  fact  that  there 
are  possibilities  of  serious  friction  between  America  and 
Germany,  has  induced  the  United  States  Government  to 
assume  a  much  more  interested  air  regarding  her  supplies  of 
munitions. 

If  the  United  States  comes  in  as  a  buyer  of  copper  on 
anything  like  the  scale  necessary  to  play  any  part  of  im- 
portance in  a  world-wide  conflict,  copper  prices  must  inevit- 
ably advance  further,  and  by  leaps  and  bounds.  There  is 
not  the  least  doubt  that  the  United  States  domestic  demands 
have  undergone  a  very  wide  expansion,  which  may  be  only 
the  forerunner  of  still  greater  calls  made  upon  her  reserves 
and  resources.  There  has  been  much  more  speculative 
interest  in  the  London  market,  a  good  proportion  of  which 
has  emanated  from  America,  and  there  should  be  no  illusion  as 
to  the  strength  of  the  position  in  which  producers  now  find 
themselves.  They  are  sold  very  far  ahead,  and  are  in  an 
entirely  independent  position.  A  distinct  feature  is  the 
enormous  p-emium  which  Lake  Superior  copper  demands 
over  electrolytic,  and  which  arises  from  the  fact  that  the 
Allied  Governments  are,  in  many  cases,  insisting  upon  the 
use  of  the  former.  It  is  doubtful  whether  any  good  pur- 
pose is  served  by  this  rigid  adhesion  to  time-honoured  pre- 
cedent. Other  nations  can  get  along  well  enough  with 
electrolytic,  but  in  some  matters  ultra-conservatism  is  still 
worshipped  here  as  a  fetish.  Meanwhile  all  indications 
appear  to  point  to  a  steadily  higher  level  of  values,  though 
no  doubt  with  fluctuations  in  the  standard  market. 


In  view  of  the  satisfactory  inquiries  for 

Copper  Wire     copper  goods,  particularly  for  copper  wire 

Manufacturers    r       ,    T  ■    ,  u-       j-i  i 

J  ,j  forfclectricalpurposes.bemg  daily  received 

Contraband       ^y  Rritish  manufacturers  from  Germany's 

Problem,        chief     European     markets    in    Holland, 

Sweden,  Spain,  &c.,  it  is  becoming  a  matter 

for  complaint  with  manufacturers  in  this  country  that  there 

are  unnecessary  precautions  and  protracted  delays  for  which 


the  War  Trade  Department  of  the  Board  of  Trade  is 
responsible.  As  every  manufacturer  of  contraband  goods  is 
aware,  the  sanction  of  the  War  Trade  oflScials  has  to  be 
obtained  before  shipment  can  be  made  to  most,  if  not  all, 
of  the  neutral  countries  adjacent  to  the  German  Empire, 
Austria,  &c.,  and  while  all  business  men  have  long  since 
realised  the  necessity  for  some  strict  supervision  from  the 
proper  source  in  preventing  war  material  of  any  form  from 
entering  the  territory  of  our  enemies,  many  are  of  the 
opinion  that  the  tedious  and  circumlocutory  manner  in  which 
the  War  Trade  officials  have  been  dealing  with  the  subject 
is  unwarrantable,  and  as  restrictive  to  legitimate  trading  as 
it  is  absurd  in  theory.  The  procedures  that  have  to  be  gone 
through  by  manufacturers  before  sanction  for  shipment  is 
obtained  are  thought  to  be,  as  a  rule,  most  unnecessary. 

Instances  have  been  mentioned  where  delays  of  as  long 
as  six  weeks  and  two  months  have  occurred  before  sanction 
has  been  obtained  to  ship  goods  to  countries  like  Spain  and 
Sweden,  and  this  only  after  having  passed  through  pro- 
cedures involving  several  communications  with  the  War 
Trade  authorities,  application  for  references  from  the  Minister 
for  Foreign  Affairs,  sworn  declaration  from  the  consumer 
before  a  notary  and  legalised  by  the  British  Consul,  further 
communications  with  the  Customs  authorities  in  England, 
and  other  formalities  necessitating  loss  of  valuable  time 
and  money. 

While  we  have  every  sympathy  with 

Men  Who  Stay   ^-^e    movement    which   aims   at    getting 

at  Home.       •  ,     «.  •  « 

increased  efficiency  as  a  consequence  of 

reorganisation  and  industrial  mobilisation,  there  is  a  danger 
that  the  enthusiasm  of  the  newspaper  Press  in  this  connection 
may  have  some  other  consequences  which  are  not  so  desirable. 
We  must  not  forget  that  it  has  been  laid  down  for  ns  that 
our  forces  have  to  be  mobilised  for  three  purposes  :  — 

(1)  MiUtary  or  naval  service  ;  (2)  the  production  of 
munitions  of  war,  directly  and  indirectly  ;  (3)  the  mainten- 
ance of  our  export  trade. 

We  are  just  a  little  afraid  that  in  discussing  (1)  and 
(2),  which  are  undoubtedly  the  more  immediate  necessities 
of  the  situation,  there  is  a  disposiiion  with  those 
who  ,i,'ive  little  thought  to  the  industrial  and  financial 
phases  of  the  matter,  to  consider  the  third  of  the 
foregoing  purposes  as  being  of  pract'cally  no  importance. 
Now  whatever  our  age  or  fitness,  we  are  all  more  or  less 
engaged  in  heart-searching,  trying  to  discover  what  we 
can  individually  do  to  help  bring  the  war  to  a  conclasion 
— and  quite  right  too  !  But  there  can  be  no  question 
that  for  maintaining  even  our  present  reduced  How  of 
exports,  which  on  national  financial  grounds  is  shown  to  be 
so  indispensable,  we  shall  require  at  home  many  men  who, 
because  they  are  engaged  in  mere  trade  matters  and  appa- 
rently not  helping  in  the  conduct  of  the  war,  are  restless 
and  discontented  and  unhappy,  wondering  whether  they 
ought  not  to  throw  up  what  they  are  engaged  upon  and  do 
that  vague  something  which  they  cannot  discover.  If  the 
present  movement  organises  essential  forces  and  influences 
lusty  youths  and  factory  workers  to  "play  the  game" 
and  "do  their  bit,"  it  will  have  achieved  its  purpose, 
but  let  us  not  overlook  the  fact  that  there  are 
hundreds,  and  perhaps  thousands,  of  works  which  are 
not  required  for  making  war  material,  and  hundreds  of 
thousands  of  males  and  females  whose  services  will  not  be 
immediately,  and  perhaps  not  at  all,  directly  required  for 
fighting  or  for  war  factory  service.  These  can  be  utilised 
partly  in  connection  with  the  maintenance  of  export  manu- 
facturing, but  they  will  require  suitable  Stan's  and  heads 
to  guide  and  control  them.  We  trust  that  before  long  the 
Government  may  be  able  to  give  us  a  more  definite  leading 
in  this  matter. 

In  the  meantime,  there  must  be  many  among  our  readers 
who,  while  they  cannot  now  adopt  the  riiginai  cry  of  "Busi- 
ness as  UsuaJ."  will  conscientiously  feel  that,  considered  from 
the  point  of  view  of  national  trade  and  finance,  they  most 
for  a  good  many  hours  of  the  working  week  continue  to 
follow  their  ordinary  industrial  and  trading  avocations 
though  they  never  handle  a  rifle  or  anything  that  has 
to  do  with  shells. 
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BATTERY-BELL     SIGNALLING    SYSTEMS 
IN    MINES. 


Home  Office  Eepobt  on  the  Danger  of  Ignition  of  Fibe- 

DAMP-AlE  MiXTlBES. 


It  will  be  remembered  that  one  of  the  possible  causes  of 
the  disastrous  explosion  at  Senghenydd  Colliery  on  October 
14th,  1018,  put  forward  at  the  inquiry,  was  an  electric  spark 
from  the  signalling  wires,  and  certain  tests  were  made  bv 
Dr.  Wheeler  with  the  signal  bell  and  battery  to  prove  that 
a  firedamp-air  mixture  could  be  ignited.  The  results  of 
the  experiments  then  made,  however,  were  not  conclusive, 
and  Dr.  Wheeler  has  made  a  further  series  of  experiments 
at  the  Home  Office  experimental  station  at  Eskmeals  ;  his 
report  on  the^a  tests  has  recently  been  issued. 

In  his  report  on  the  experiments  on  signalling  apparatus 
<arried  out  for  the  purposes  of  the  Senghenydd  inquiry, 
he  showed  that  with  three  Dania  cells  giving  a  current  (on 
■closed  circuit)  of  O'-lo  ampere  under  a  pressure  (on  open 
circuit)  of  4 '5  volts,  it  was  possible  by  short-circuiting  the 
current  in  the  signal  wires  to  give  a  signal  to  produre  a 
spark  which  would  explode  a  mixture  of  air  and  methane 
when  methane  was  present  to  the  extent  of  8  2  per  cent. 
This  was  certainly  a  very  disturbing  observation,  and  in 
view  of  the  fact  that  a  large  proportion  of  the  electrical 
signalling  apparatus  in  use  in  coal  mines  is  affected  by  this 
conclusion,  the  Secretary  of  State  requested  Dr.  Wheeler  to 
carry  out  further  experiments  with  the  object  of  "  obtaining 
a  system  of  bare  wire  signalling  which  would  be  free  from 
the  danger  of  ignition  of  firedamp-air  mixtures  by  the  flash 
produced  on  breaking  circuit  at  the  signal  wires."  In  his 
present  report  Dr.  Wheeler  says  :  "  This  object  has  been 
attained,  inasmuch  as  it  has  been  found  possible  to  determine 
with  CDnsiderable  accuracy  the  limits  of  voltage,  current 
and  self-inductance  of  an  electric  circuit,  derived  from  the 
primary  batteries,  that  can  cause  ignition  of  the  most 
sensitive  firedamp-air  mixture  by  the  flash  obtained  on 
breaking  the  circuit :  and  at  the  same  time  it  has  been 
found  possible  to  construct  a  bell  which,  while  conforming 
with  the  requirements  of  safety  as  indicated  by  these  limits, 
gives  an  adequate  signal." 

In  the  previous  experiments  made  with  a  bell  of  the  pattern 
■used  at  Senghenydd  Colliery  it  was  found  that  the  most 
sensitive  mixtures  contained  between  7-3  and  ;i'4  per  cent. 
-of  methane,  and  this  conclusion  has  been  confirmed  by  the 
present  -series  of  experiments,  which  showed  that  the  most 
■sensitive  mixtures  contained  between  7-5  and  9  0  per 
■cent,  of  methane,  the  amount  of  current  required  for 
ignition  of  all  mixtures  lying  between  these  percentages 
being  practically  the  same,  namely,  about  02  ampere. 
With  mixtures  containing  less  than  7 '5  or  more  than 
i3'0  per  cent,  of  methane,  the  difficulty  of  ignition 
rapidly  increases,  more  markedly  as  the  higher  limit 
of  inflammability  is  approached.  These  limits  are  56 
flower)  and  14-8  (higher)  per  cent.,  and  the  mixture  that 
has  methane  and  oxygen  in  combining  proportions,  for  com- 
plete combustion  to  form  carbon  dioxide  and  steam,  con- 
dains  9'45  per  cent,  of  methane.  In  these  experiments 
■artificially-prepared  pure  methane  (9'.)-8  per  cent,  methane) 
and  pure  air  (containing  20"8  per  cent,  of  oxygen)  were 
used  ;  but  as  firedamp  often  contains  a  considerable  propor- 
tion of  nitrogen,  and  the  air  of  mines  may  contain  less  than 
iO  par  cent,  of  oxygen,  it  seemed  desirable  to  determine  the 
ignitabUity  of  mixtures  of  methane  and  air  to  which  nitrogen 
had  been  added.  A  mixture  of  oxygen  and  nitrogen  con- 
taining 19  per  cent,  of  oxygen  was  therefore  prepared,  and  a 
series  of  determinations  was  made  of  the  currents  required  for 
ignition  of  various  mixtures  of  methane  with  this  "  atmo- 
sphere." The  voltage  of  the  current  and  the  inductance  of 
the  circuit  were  the  same  as  in  the  previous  experiments, 
and  the  result  showed  that  rather  more  current  (about  0'22) 
was  required — presumably  because  of  the  defect  of  oxygen 
— while  the  limits  of  inflammability  were  5'8  (lower)  and 
12  5  par  cent,  (higher),  and  the  mixture  containing  methane 
and  oxygen  in  combining  proportions  contained  8  G5  per  cent. 
of  methane. 

Provided,  therefore,  circumstances  were  to  arise  whereby 
-a  mixture  of  firedamp  and  air  of    these  proportions  was 


present  during  signalling  operations,  with  a  current  of  0'2 
ampere  passing,  ignition  of  the  gas  would  take  place  at 
the  "  break  "  of  the  circuit :  though  such  circumstances 
are  probably  remote,  they  are  very  possible,  and,  conse- 
quently, exceedingly  dangerous,  and  it  becomes  a  strict 
duty  of  mine  owners  and  managers  to  remove  this  danger  as 
far  as  human  agency  permits. 

The  danger  is  the  "  break-flash,"  and  the  strength  or 
intensity  of  this  depends  largely  upon  the  self-induction  of 
the  coils  forming  the  bell  magnets ;  in  order  to  deter- 
mine the  effect  of  such  inductance  in  signalling  circuits,  "  a 
number  of  inductances  of  known  magnitudes  were  made,  con- 
sisting of  coils  of  silk-covered  copper  wire  wound  in  layers 
on  cores  of  wood,  so  as  to  be  of  constant  value  at  all  currents. 
These  were  introduced  into  the  circuit  from  a  battery  of  dry 
cells,  and  the  current  at  00.  GO,  30,  or  15  volts  required 
for  ignition  of  different  mixtures  of  methane  and  air  by  the 
break-flash  determined."  The  results  obtained  with  current 
at  90  volts  were  as  follows  :  — 


Current  required  for  ignition. 


Self-induction  of 
circuit. 


0'00815  henry 
0-03175        „ 
0"06350        „ 
0-09510        „ 


6*0  per  cent, 
methane. 


152  amp. 
OH     „ 
0-50      „ 
0-iO      „ 


7  0  per  cent, 
methane. 


1"18  amp. 
0-.-^2      „ 
0-32      „ 
0-23      „ 


7  5  per  cent, 
methane. 


1  05  amp. 
046      „ 
028      „ 
0-20      „ 


8*0  per  cent, 
methane. 


0'91  amp. 
0-42      „ 
026      „ 
019      „ 


From  this  "  it  will  be  seen  that  the  amount  of  current 
required  for  the  ignition  of  any  of  the  mixtures  increases 
rapidly  so  soon  as  the  self-induction  of  the  circuit  falls 
below  about  0*03  henry.  Results  of  the  same  order  were 
obtained  with  current  at  GO,  30  and  15  volts." 

I  )r.  Wheeler  found  that  the  amount  of  current  in  a  cir- 
cuit— as  might  be  expected — was  of  far  greater  importance 
than  the  voltage  as  regards  the  igniting  power  of  the  flash 
produced  on  breaking  the  circuit,  and  especially  with  highly 
inductive  circuits.  Thus,  an  8  per  cent,  methane-air  mix- 
ture was  ignited  by  the  break-flash  with  a  current  of  from 
(•■24  to  0-25  ampere,  at  any  voltage  between  10  and  30,  the 
self-induction  of  the  circuit  being  0-095  henry.  The  results 
up  to  90  volts  were  as  follows  : — 


Voltage. 

Current  required  for  ignition 

(8 

per  cent,  mixture!. 

10 

0-25  ampere 

12-5 

0-245     „ 

15 

0-24 

30 

0-24 

60 

022       „ 

90 

019 

At  00  volts,  which  is  well  above  the  arcing  pressure, 
rather  less  current,  it  will  be  noticed,  is  required  for  igni- 
tion, but,  on  the  other  hand,  if  the  current  is  only  O'JS 
ampere,  "  hundreds  of  break-flashes  can  be  made  in  the 
mixture  without  causing  its  ignition,  whereas  with  0'19 
ampere  ignition  occurs  at  the  first  break-flash." 

Summarising  then  («)  the  most  readily  ignitable  mixtures 
of  methane  and  air  contain  betweeif  7  5  «nd  0  per  cent,  of 
methane,  and  the  susceptibility  to  ignition  by  sparks  of  the 
firedamps  of  different  mines  varies  with  the  proportions  of 
nitrogen  they  contain  as  an  impurity  with  the  methane 
which  is  the  main  constituent ;  (b)  the  self-induction  of  the 
circuit  is  of  prime  importance  in  determining  whether  the 
break-flash  can  ignite  an  explosive  mixture,  and  below 
about  0-03  henry  the  current  required  for  ignition  rapidly 
increases ;  and  (c)  an  increase  in  the  voltage  from 
10  to  30  volts  does  not  materially  alter  the  amount  of 
current  required  to  ignite  a  particular  mixture,  while,  on 
the  other  hand,  an  increase  in  the  current  of  0-01  ampere 
is  often  sufiicient  to  determine  the  ignition  of  a  mixture. 

The  solution  of  the  problem  then  is  to  reduce  the  self- 
induction  of  the  magnet  coils  of  the  bell  so  as  to  render  the 
intensity  of  the  spark  harmless  in  any  mixture,  and  experi- 
ments were  carried  out  with  signal  bells  of  different  types 
with  perfectly  satisfactory  results. 

(_To  be  continued.) 
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WIRELESS    CALL    DEVICES. 


By  L.  B.  turner,  M.A.,  A.M.I.E.E. 


[Abstract  oj  paper  read  before  the  Institution  of  Post  Office 

Electrical  Engineers,  London  Centre). 
Is  submarine  telegraphy  moderate  power  is  transmitted,  and 
iimch  less,  but  still  moderate,  power  is  received.  In  telephony 
the  power  transmitted  is  ordinarily  a  small  fraction  of  a 
watt,  and  only  about  one  ten-thousandth  of  this  may  be  re- 
ceived at  the  other  end.  In  wii-eless  telegraphy,  unhampered 
by  the  limitation  of  input  imposed  by  the  microphone,  and 
with  a  receiver  of  extraordinai-y  sensitiveness,  the  ratio  be- 
tween the  power  received  and  the  power  transmitted  may  reach 
;i  degree  of  smallness  quite  unapproached  in  telephony.  The 
following  table  sho«s,  in  a  rough  illustrative  fashion,  the  orders 
of  magnitude  of  the  power  transmitted  and  receive<l  in  the 
several  systems  named  ; — 

Watts  Watts 

transmitted,    received.        Katiu. 

Submarine   telegraph   1        10-"    lO—' 

Telephone     10-- 10""    10^' 

Wu-eless  telegraph     10—' 10—*     10—'^ 

The  primary  difficulty  in  devising  an  effective  wii'eless-cjiil 
apparatus  is  the  extreme  smallness  of  the  power  available ; 
for,  obviously,  if  the  device  is  to  be  of  the  fullest  service,  the 
calhng  range  must  be  as  great  as  the  signalling  range. 

A  secondary  difficulty  is  the  avoidance  of  false  calls,  that  is, 
calls  actuated  by,  foreign  wireless  stations  discharging  theii- 
ordinary  traffic,  or  by  atmospherics. 

The  problem  is,  therefore,  m  the  main,  to  provide  apparatus 
capable  of  responding  noisily  to  such  stimulus  as  may  be  got 
from  an  antenna  fed  with  about  oue-hundredth  of  a  microwatt, 
but  which  will  not  respond  to  stray  disturbances. 

Excluding  the  coherer  from  consideration,  no  wireless  call 
apparatus  has  yet,  so  far  as  I  am  aware,  been  put  into  com- 
mei'cial  operation. 

The  available  energy  is  so  small,  that  no  relay  of  the  make- 
and-break  type  with  solid  metallic  local-circuit  contacts  could 
be  constructed  to  give  reliable  service.  The  ingenious  jet 
relay  of  Dr.  A..  Orling,  already  employed  in  submarine  cable 
telegraphy,  could,  however,  be  used.  In  this  instrument  a  coil 
is  carried  by  vertical  phosphor-bronze  suspensions  in  the  field 
of  a  powerful  magnet,  as  in  an  ordinary  DWrsonval  galvano- 
meter. A  fine  quartz  fibre,  called  the  deflector,  is  stretehed 
aj  a  stiff  radial  arm  attached  to  the  coil.  Above  this  fibre  is 
a  vertical  glass  jet,  through  the  fine  orifice  of  which  protrudes 
a  second  quartz  fibre  bearing  with  a  light  lateral  pressure  on 
the  horizontal  fibre.  A  fine  stream  of  acidulated  water  runs 
through  the  orifice  of  the  jet  and  along  the  vertical  quartz 
fibre.  At  the  end  of  the  vertical  fibre,  a  little  below  the 
deflector,  the  stream  either  just  bits  or  just  misses  one  of 
two  platinum  plates,  thereby  either  making  or  not  making 
contact  between  it  and  an  electrode  immersed  in  the  column 
of  acid.  A  very  slight  motion  of  the  deflector  carried  by  the 
coil  produces  a  much  magnified  displacement  of  the  stream  of 
liquid  where  it  passes  the  electrode.  I  have  seen  such  an 
instrument  relay  hand-speed  signals  of  .37  microampere.  The 
coil  had  a  resistance  of  500  ohms,  so  that  this  corresponds  to 
a  steady-cuiTent  power  of  7  X  10-"  watt. 

Of  the  amplifier  type  there  is  a  diversity  of  patterns.  Prob- 
ably the  most  familiar  is  Mr.  S.  G.  Brown's  telephone  ampli- 
fier, capable  of  responding  to  currents  of  telephonic  frequency. 

.\notlier  highly  sensitive  amphfier  is  that  due  to  Mr.  E.  S. 
Heurtley.  This  device  depends  on  the  change  of  resi-stancc 
produced  in  hot,  thin  platinum  wire,  when  it  is  slightly 
displaced  across  the  edge  of  a  blast  of  cold  air. 

When  the  amplifier  is  used  for  .submarine  telegraphy,  good 
readable  .slip  may  be  obtained  at  .slow  speed  w'ith  a  deflecting 
power  of  6  X  .10-'°  watt  in  the  coil.  The  power  in  the  siphon 
recorder  would  then  be  about  5  X  lO-"  watt,  giving  a  multipli- 
cation of  nearly  1,000. 

In  all  the  rclay.s  above  mentioned  the  change  in  the  local 
current  is  effecte<l  by  the  displacement  of  some  coijipnra lively 
massive  bcnly.  In.  the  kathode-ray  amphfier  of  ^  on  Lieben 
and  Reiss  tlic  moving  body  is  molecular,  or,  rather,  corpus- 
cular.* 

The  kathode-ray  amplifier  is  likely  to  play  a  vcrj-  important 
role  in  the  future.  It  can  deal  with  the  smallest  powers, 
introduces  no  perceptible  distortion,  and  is  available  for  ampli- 
fying fluctuations  of  any  rapidity  u]i  to  the  froquencies  u.seil 
in  wireless  telegriipliy.  The  Marconi  Company  have  developed 
a  modified  form  of  the  Tyieben-Rei.'is  amplifier,  which  plays  an 
imix)rtant  part  in  their  high-speed  reception. 

With  the  exception  of  the  last,  the  foregoing  relays  or  ampli- 
fiers have  been  d.c.  or  low  frequency  instruments,  suitable  for 
u.se  after  the  high-frequency  current  has  been  rectified  by  a 
crv'stal  or  other  detector. 

.\ny  one  of  the-se  extra-sensitive  relaying  instruments  might 
replace  the  telephone  of  an  ordinary  receiver,  and  ,s(\  in  con- 
junction with  other  instruments,  convert  signals  which  would 
have  been  a  faint  bu/.zing  in  the  telephone  into  the  ringing 
of  a  bell.  But  whereas  the  listening  operator  attends  only  to 
a  message  preceded  by  a  certain  sequence  of  dots  and  dashes, 

♦  This  device  was  fullv  described  in  the  Electrical  Review 
of  May   1st,  1914.— Eds." 


his  call  signal,  the  bell  would  not  exercise  this  discrimination. 
It  is  necessary,  therefore,  to  arrange  that  a  signal  of  eome 
special  chaiacter  shall  be  used  for  calling,  and  that  the  device 
shall  respond  only  to  signals  of  this  character.  .Although  much 
may  be  effected  by  the  ordinaiy  tuning  methods,  a  call  device 
requires  a  greater  selectiWty  than  can  be  thus  obtained. 

A  simple  form  of  call  signal  is  a  long  dash,  and  the  receiver 
may  be  constructed  so  that  it  will  respond  only  to  a  dash  of  not 
less  than  a  certain  minimum  duration,  which  would,  of  course, 
be  chosen  longer  than  any  dash  likely  to  be  made  in  trans- 
mitting messages.  This  principle  has  been  utUised  in  the  P.O., 
and  could  be  applied  to  any  of  the  quick-acting  relays. 

The  musical-note  transmitter,  now  so  widely  nsed,  introduces 
the  possibility  of  a  second  line  of  defence  against  interference, 
by  making  use  of  musical  resonance.  The  antenna  and  coupled 
circuits  are  already  tuned  to  the  high  frequency,  s;iy  105  to  10^ 
periods  per  second,  giving  selection  by  wave-length  syntony;. 
and  with  a  musical  note  the  telephone  or  other  apparatus  may 
bs  tuned  to  the  spai'k-frequency,  say,  200  to  l.CHJO  periods  per 
second,  giving  selection  by  note  syntony.  The  Telefuuken 
amplifier  is  constructed  to  make  use  of  note  syntony.  Thia 
instrument  consists  of  a  bank  of  microphonic  contact 
relays,  each  similar  in  arrangement  to  the  Brown  amplifier 
with  granule  contacts.  But  whereas  in  the  Brown  amplifier 
the  electro-mechanical  connection  betw-een  the  armature  and 
the  circuit  energising  the  magnets  is  as  close  as  jwssible,  and 
the  armature  has  a  natural  frequency  greatly  exceeding  the 
frequency  of  the  currents  to  be  amplified,  in  the  Telefunkeu 
amplifier  the  armatures  are  relatively  loosely  related  to  the 
energising  circuits,  and  the  natural  frequency  of  each  armature 
i.^  mechanically  adjusted  to  be  equal  to  the  spark-frequency 
(•500  periods  per  second).  It  is  claimed  that  with  a  bank  of 
three  such  tuned  amplifiers  in  cascade  very  great  magnificatiou 
and  selection  can  be  obtained. 

But  whether  the  transmitter  is  a  musical  one  or  not,  rt  fs 
possible  to  effect  a  i^yntony  somewhat  analogous  to  note  syntony 
by  transmitting  dashes  at  small  regular  intervals.  A  scheme 
for  a  distress  call  device,  depending  for  its  selectiveness  on  thLs 
princii^le,  has  been  suggested  by  Mr.  W.  S.  Peake  in  a  recent 
patent  specification. 

The  essential  point  of  the  device  is  that  the  vibration  of  an 
ai mature  under  a  succession  of  impulses  is  built  up  gradually, 
a?  in  all  cases  of  resonance;  that  is,  the  effect  of  successive 
impulses  is  cumulative,  as  it  designedly  is  not  in  a  BrowD 
amplifier,  an  oscillograph  or  a  telephone  used  for  speech. 
Peake  employs  a  transmitter  sending  alternate  dashes  and) 
.spaces  at  a  definite  frequency  (between  10  and  40  per  second), 
and  the  armature  of  the  receiver  is  mechanically  tuned  to  thia- 
frequency,  as  in  the  Telefunken  amplifier.  When  the  ampli- 
tude has  grown  sufficiently,  contact  is  made  and  a  bell  riDgs: 
The  arrangement  is  mainly  of  interest  in  that  it  provides  a 
probably  adequate  selectiveness  by  the  use  of  a  quite  practic- 
able apparatus  which  could  be  added  to  an  existing  ordinary 
station.  It  embodies  nothing  new  in  principle,  for  the  reson- 
ance relay  is  a  well-known  device;  it  was  used  in  an  attempt 
to  provide  a  call  device  on  the  Preece  induction  telegraph 
connecting  the  Skerries  with  the  mainland.  I  think  it  would 
fail  on  the  score  of  iusensitivcness.  ,      ■     ,,     •     • 

One  further  potential  wireless  call  apparatus  is  the  Jlarcone 
Company's  quite  recently  developed  device  for  the  remote  con- 
trol of  fog-signalling  apparatus.  This  constitutes,  1  think,  the 
nearest  approach  that  has  been  made  to  a  practical  call  device 
which  can  bo  left  to  itself.  The  result  has  been  achieved  by 
reverting  to  the  coherer,  but  in  a  .si>ecially  reliable,  afld  ccn- 
sequentlv  insensitive,  condition.  The  coherer  controls  a  relay 
of  conventional  tvjx;,  whose  local  circuit  energises  the  magnets 
acting  uwn  a  pendulum  of  balance-wheel  form.  Dashes  are 
sent  at  equal  intervals  (automatically)  from  the  calling  ftaUon, 
aud  at  each  dash  the  coherer  coheres,  the  relay  tongue  llicks. 
over  and  an  impulse  is  given  to  the  balance-wheel.  Ihe  bal- 
ance wheel  has  been  mechanically  tuned  to  the  frequency  ol 
the  ti-ausmitted  dashes,  which  arc  of  the  order  of  two  per 
second;  its  amplitude,  therefore,  grows  under  the  repeated 
stimuli,  until  a  fork  carried  by  the  wheel  dips  into  inercury- 
cups  and  the  fog-gun  is  thereby  switched  on  or  off.  Apart 
from  malicious  interference  the  selectivity  here  is  as  perlect 
as  could  bo  desin-d.  for  however  strongly  an  interfering  signal 
affects  the  coherer,  iU  effect  on  the  balance-wheel  is  the  same. 
There  are  various  carefully  thouBhtK)Ut, detail  refiDoinents  m 
this  apparatus,  and  tests  apiiear  to  have  shown  that  it  may 
he  left  absolute'Iv  unattended  over  long  periods.  Its  unsuita- 
bilitv  for  P.O   work  lies  chiefly  in  its  insensitivity. 

\t  the  P  O  wireless  stations  for  ship  service  a  condnuons 
wak-h  is  kept  dav  and  night;  tho  operat<ir  on  duty  wears  the 
telephone  constaiitlv.  and  is  always  re^idv  for  a  iiies.«iige  ad- 
drossetl  to  him.  A  call  device,  howsoever  devoid  of  limitations 
and  objectionable  foiitures.  would  be  of  little  service  a»  onw 
of  these  stations.  There  Ls,  however,  a  considerable  deinancT 
for  wireless  communication  between  the  mainl.Mud  and  siiialE 
outlviug  islands,  or  between  the  separate  islands  of  .t  group. 
niie' department  already  has  ten  .■stations  in  u.'i.'  for  this  sort 
of  communication,  and  with  a  suitable  call  device  «r  even 
without  these  short-range  land-t-.-lanil  stations  will  protxiblr 
become  quite  numerous.  At  the  oxusting  stations  the  practice- 
is  for  one  of  the  pair  to  call  the  other  once  an  hour,  or  .it  other 
defined  intervals;  and  seeing  that  the  operator  nBuafly  hat* 
also  to  attend  to  tho  land  line.  t^A\  stamps,  pay  out  <'^d-aRt.- 
pension.s,  and  periorm  other  functions,  precise  punctii.ility^ 
cannot  be  expecte<l.  Consequently,  sueli  a  method  of  working 
causes  a  good  deal  of  annoyance  and  wastes  much  time.    H\xr- 
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*hermore,  in  some  instances  that  have  arisen,  it  is  desired,  for 
life-saving  purposes,  to  have  the  telegraph  available  day  and 
jjight.  For  this  class  of  work  there  is  pressing  and  immediate 
need  of  a  wireless  call  device. 

Owing  to  the  short  range — maybe  ten  miles  or  so — over 
which  these  stations  are  required  to  work,  difficulties  from 
interference  from  ships  are  in  many  cases  not  very  great. 
Thei-e  is,  however,  one  condition  which  tuust  be  satisfied  in 
a  call  apparatus  for  this  work,  and  it  is  a  hard  one  to  meet; 
the  instruments  must  reiiuire  no  skilled  attention  from  day 
to  day. 

The  apparatus  shown  has  been  constructed  with  a  view  to 
meeting  this   quite  specialised  want  of  the   department. 

The  piincipal  features  of  the  device  are  as  follows  :— At  fre- 
quent pre-arranged  times — four  times  an  hour  in  this  apparatus 
— the  clock  switches  in  a  crystal  receiver  of  ordinary  character, 
except  that  an  extremely  sensitive  D'Arsonval  galvanometer 
replaces  the  usual  telephone.  The  receiver  remains  in  circuit 
for  a  brief  period  only— about  |-minute  in  this  apparatus. 
If  the  key  of  the  calling  station  is  held  depressed  throughout 
this  period,  the  needle  of  the  galvanometer  is  deflected  into 
position  between  the  jaws  of  a  hit-or-miss  device  actuated  by 
a  local  current.  When  the  needle  is  in  its  undeflected  position, 
the  closing  of  the  jaws  is  without  effect,  for  the  jaws  are 
shghtly  staggered,  like  those  of  a  bulldog ;  but  if  the  needle  is 
in  place  between  them,  it  is  gripped  by  the  jaws,  a  local 
circuit  is  closed,  a  continuous-ringing  bell  relay  actuated,  and 
the  bell  rings.  .Any  atmospherics  or  signals,  whether  of  the 
appropriate  wave-length  or  any  other,  and  of  whatever 
strength,  are  without  effect  unless  they  occur  during  the  brief 
period  of  activity  of  the  receiver.  The  probability  of  damage 
to  crystals  and  of  false  calls  is,  therefore,  reduced  bv  the 
agency  of  the  clock-switch  in  the  ratio  of  1-5  minutes  to  one-third 
tninu(;e,  i.e.,  1-20  times,  whereas  the  delay  to  a  telegram  caused 
by  this  system  of  working  cannot  exceed  i  hour. 

De,spite  this  safeguard,  it  must  happen  that  the  cn,-stal  will 
be  ■■  knocked  off,"  in  the  wireless  jargon,  by  atmospherics  some 
time  or  other.  A  second  line  of  defence  is,  therefore,  prepared 
by  the  provision  of  two  crystal  detectors,  which  are  used  alter- 
nately. An  instrument  called,  for  lack  of  a  better  name,  the 
mereun-  toppler,  in  addition  to  other  duties,  switches  over 
after  each  period,  .so  that  the  other  ciystal  detector  shall  come 
into  use  at  the  next  period.  If,  therefore,  one  of  the  detectors 
has  been  knocked  off  and  a  call  is,  in  consequence,  unsuccess- 
ful at  one  period,  it  can  still  be  made  a  quarter  of  an  hour 
later.  Communication  then  being  established,  the  failure 
■would  be  reported  to  the  defective  station,  and  the  faulty 
detector  be  replaced  by  the  spare  provided. 

Except  during  the  few  seconds  of  activitv,  the  detector  is 
disconnected  from  the  receiving  circuit  and  short-circuited  on 
itself,  and  is  immune  from  any  electrical  damage. 

The  galvanometer  is  shunted  so  as  to  be  dead-beat-  when 
unshunted  it  has  a  period  of  about  1.5  seconds.  As  now  set, 
the  minimum  deflection  to  make  a  call  is  about  5°.  and  this 
IS  produced  by  a  current  of  40-'  microampere;  26-'  micro- 
ampere is  considered  a  safe  working  cureent.  The  galvan- 
ometer IS  not  harmfully  affected  by  rapid  vibrations. 

In  the  absence  of  a  suitable  quick-acting  relay  of  extreme 
senativeness,  it  is  necessarj-  to  accumulate  the  energv  of  the 
received  signal  over  some  considerable  time  before  a  sufficientlv 
energetic  response  can  be  produced.  In  the  caU  device  dealt 
wifli  m  the  last  section,  the  accumulation  takes  place  during 
the  several  seconds  m  which  a  slowlv  moving  galvanometer 
coil  IS  gradually  deflected.  It  is  also"  possible  to  accumulate 
the  energv-  in  an  oscillatmg  body,  provided  that  the  signal  is 
intermittent  and  synchronises  with  the  oscillation.  This 
method  of  working  enjoys  a  certain  selectiveuess  which  is  not 
inherent  in  the  other;  it  is  the  method  adopted  in  the  Peake 
<levice. 

Whether  the  accumulator  of  energy  be  an  oscOlatory  one 
or  not,  it  must  be  capable  of  continuing  the  accumulation  over 
a  sufnciently  long  period. 

In  the  second  call  device  exhibited,  Peake's  reed  vibrating 
at  i say)  2o  periods  per  second  is  replaced  bv  the  coil  of  a 
galvanometer  oscillating  at  10-'  period  per  second,  i.e.  250 
times  slower.  Consequently,  if  the  decrements  of  the  coil 
and  reed  were  equal,  signals  would  continue  to  add  energy 
to  the  coil  2.50  tunes  as  long  as  to  the  reed.  The  gain  in 
ability  to  accumulate  energy-  from  the  signal  is  more  or  less 
proportional  to  the  lengthening  of  the  period  of  the  osciUatin" 
system.  ° 

In  this  second  call  device,  the  galvanometer  coil  takes  the 
place  of  the  telephone  m  an  ordinary  receiver,  and  a  swing  is 
gradually  built  up  from  the  sending  station  by  keeping  the 
key  depressed  during  every  alternate  five  seconds.  Since  the 
detector  is  always  m  circuit,  a  Fleming  valve  is  used  instead 
ot  a  crj-stal,  as  the  valve,  though  less  efficient,  is  not  liable 
to  be  knocked  off  by  atmospherics. 

The  moving  coil  is  cast  with  wax  into  smooth  cylindrical 
torm  to  reduce  air  friction.  It  has  a  resistance  of"  nearly  6  000 
ohms;  is  suspended  by  a  stout  phosphor-bronze  strip  and  has 
a  radial  arm  or  tongue  of  fine  platinum  wire  free  to  move 
between  two  fixed  vertical  platinum  wires.  The  galvanometer 
constitutes  a  microwatt  relay.  The  moment  of  inertia  of  the 
moving  system  (viz.,  9.8  gm.-cm.^)  has  been  adjusted  to  give 
a  penod  of  just  10  seconds. 

The  tongue  is  kept  in  mid-position  between  the  side-contacts 
5J-  the  torque  of  the  suspension  balancing  the  torque  due  to 
the  polarising  current  of  the  valve.  This  polarising  current, 
which  may  be  10  or  20  times  the  current  due  to  the  signal 


is  largely  affected  by  variation  of  the  filamem  current;  and 
as  the  filament  takes  about  half  an  ampere,  the  current  in  it 
must  appreciably  fall  as  the  battei-y  discharges.  This  might 
be  a  serious  difficultj',  but  by  use  of  the  circuits  shown  in 
fig.  1,  a  fall  in  filament  current  is  made  to  compensate  for 
itself  by  producing  a  suitable  rise  in  the  iwlarising  p.d.    This 
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Fig.   1. 


arrangement  has  proved  remarkably  successful.  A  variation 
of  ±  10  per  cent,  in  the  filament  current  produces  no  per- 
ceptible deflection  of  the  pointer;  whereas  without  the 
balancing  cii-cuits  +  10  per  cent,  rings  the  bell  and  —  10  per 
cent,  nearly  does  so. 

This  call  device  possesses  the  merits  of  simplicity  and  robust- 
ness, and  the  present  makeshift  set  will  make  a  call  with  a 
signal  of  0.063  microampere  in  about  2i  minutes,  or  with 
.14  microampere  in  about  IJ  minutes.  .  The  sensitivity 
could,  I  feel  sure,  be  considerably  improved.  The  objec- 
tion to  this  device  for  P.O.  short-range  stations  is  that  the 
valve  has  a  continuous  consumption  of  some  4  watts,  which 
is  a  serious  matter  when  di-y  cells  supply  the  power.  This 
objection  might  be  overcome,  and  greater  sensitiveness  ob- 
tained by  the  use  of  a  crystal  detector,  if  a  non-earthed  antenna 
sufficiently  free  from  atmospherics  were  employed. 
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At  the  meeting  of  the  Roatgen  Society  on  June  let,  the  principal 
business  was  a  diseussion  on  the  protection  of  the  X-ray  worker 
from  the  evil  effects  of  the  radiations  with  which  he  has  to  deal. 
The  subject  derived  special  importance,  said  the  President,  Sir 
A.  P.  Gould,  in  view  of  the  extraordinary  number  of  X-ray  onfits 
which  were  beiner  installed  in  military  hospitals.  bot!i  at  home  and 
abroad.  These  were  often  placed  in  charge  of  men  having  only 
scanty  experience,  who  were  called  upon  to  work  under  circum- 
stances of  very  great  pressure,  and  the  attention  of  manufacturers 
of  X-ray  apparatus  and  others  should  be  called  to  the  possibility  of 
grave  perils  arising  as  a  result  of  insafficiantly  protected  equip- 
ments. Mr.  Sidney  Russ,  D.So.,  said  that  he  had  been  comparing 
the  protective  materials  supplied  with  the  installations  ot  three 
manufacturers,  who  should  be  denominated  X,  Y,  and  Z.  The  lead 
rubber  placed  between  the  operator  and  the  tube  varied  very 
greatly  in  different  samples,  as,  for  instance  :  — 


X 
Y 


Lsad  glass,  which  was  also  used  largely  as  a  protective  material, 
varied  in  a  stUl  more  perplexing  fashion,  the  absorptive  power  for 
the  dangerous  radiations  bearing  no  relation  to  the  thickness  of 
the  glass,  bat  only  to  its  density.  Here,  again,  three  manufaoturera 
submitted  samples,  with  the  following  result  :  — 


X 
Y 


As  a  dream  of  the  future,  Dr.  Rass  thought  that  before  the 
radiologist  began  his  work  the  atmosphere  would  be  examined  for 
ionised  particles,  just  as  drinking  water  had  to  be  examined  and 
sterilised.  Mr.  J.  H.  Gardiner,  F.C.S.,  urged,  with  a  view  to 
guarding  against  secondary  radiations,  that  X-ray  tubes  should 
be  enclosed  completely  in  a  good  thick  case  of  thoroughly  effiiient 
and  heavy  lead  glass.  The  protection  of  the  tube  in  the  plane  of 
the  anticathode  was  not  sufficient,  owing  to  the  vagrant  secondary 
radiations.  The  following  resolution  was  cirri»d  :  "  That  in  view 
of  the  recent  large  increase  in  the  number  of  X-ray  installations, 
this  Society  considers  it  a  matter  of  the  greatest  importance  that 
the  personal  safety  of  the  operators  conducting  the  X-ray  exami- 
nations should  be  secured  by  the  universal  adoption  of  stringent 
rules,  and  that  the  Council  of  the  Society  be  requested  to  meet  at 
an  early  date  and  take  steps  to  secure  this  end." 

At  the  aimnal  business  meeting,  Mr.  J.  H.  Gardiner  was  elected 
President,  and  Mi,  W.  Duddell  a  vice-president. 


Thickaeas  of  lead 

Percentage  of  X-ray 

glass  in  mm. 

energy  transmitted. 

..       3-G3 

2-9 

...       387 

5-5 

..       5  0 

41 

...       3-25 

43 

..       365 

34 
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A    GLASGOW    HOSPITAL, 


The  Roval  HoBpital  for  Sick  Children,  Glasgow,  which  waa  opened 
by  the  Kinp:  and  (,>ueen  in  July  last  year,  is  a  large  establif  h meut 
equipped  on  the  most  modern  lines,  and  possesses  an  exceptionally 
complete  installation  of  electrical  appliances.  Electricity  ia 
supplied  by  the  Glasgow  Corporation  Electricity  Department, 
througrh  duplioate  cablea  to  each  of  two  main  switchboards  in  the 
basement  of  the  building  ;  a  duplicate  supply  is  furnished  to  the 
operating  theatre,  under  local  control. 

Artificial  illumination  is  provided  for  by  nearly  2,000  metallic- 
filament  electric  lamps.  Thirteen  lifts  and  the  whole  of  the 
laundry,   kitchen  and  other   machinery  are  operated  by  electric 


jected  through  a  glazed  aperture  in  the  wall  and  on  to  the 
operating  table  by  means  of  adjustable  mirrors. 

For  the  general  illumination  of  the  operating  theatres  special 
sunk  fittings  with  flush  glazed  bronze  covers  have  been  employed. 
These  frames  fit  into  position  by  their  own  weight,  and  have  no 
fixing  studa  or  screws,  but  are  nevertheless  water-tight.  The 
arrngements  generally  in  the  operating  theatres  are  snch  that 
the  walls  may  be  washed  down  without  risk  or  damage  to  any 
portion  of  the  electrical  fitments. 

The  whole  of  the  internal  electric  light  fittings  are  of  plain 
smooth  design  to  avoid  eo  far  as  possible  dust  collection,  and  to 
render  them  easily  cleaned. 

The  laundry  equipment  includes  washing  machines,  hydro- 
extractors,  ironing  and  finishing  machines,  and  a  large  drying 
room  above,  served  by  an   electric   hoist.     All  the  machines  are 


[Fig.  1. — Switchboard  i.\  Main  Building,  showing 

_^^  CABLE-CAKEYING    STBDCinRE. 

motors,  of  which  there  are,  in  all,  upwards  of  -10.  Ventilation 
ia  effected  entirely  by  electrically-driven  fans.  There  is  an  exten- 
sive automatic  intercommunication  telephone  ayatem  having 
30  atationa,  in  addition  to  the  Poat  Office  inatruments,  of  which 
there  are  fi^e  with  a  central  exchange. 

The  clocks  throughout,  about  30  in  number,  are  electrically 
operated  and  controlled,  as  alao  are  the  several  bell  systems. 

In  addition  to  these  ordinary  utilitarian  aervicea  there  are  the 
very  extensive  and  varied  uses  of  electricity  in  electro-surgery, 
Riiatgen  ray,  high-frequency,  and  other  special  apparatus  too 
numerous  to  mention  in  detail. 

In  the  wards!  general  illumination  ia  obtained  by  central 
Dendants,  ao  shaded  that  the  actual  lampa  are  screened  from  the 


Fig.  2.  —  Onk  <>i    Tin;  Upeuatino  Theatre3,  with  Table 
Illuminated  bt  Reflection. 

bed  poaitione.  One  of  theae  pendanta,  in  each  ward,  is  of  the 
inverted  type  to  serve  as  a  night  light.  By  the  bedsides,  brackets 
and  special  portable  hand-lamps  are  provided  for  local  use. 

The  corridors,  paaaagea  and  stairways  have  roiling  fittings  in 
the  form  of  an  iaverted  cjne,  on  the  bottom  of  which  the  lamp  is 
fitted.  These  cones  are  treated  as  a  part  of  the  ceiling  and  painted 
to  match. 

In  the  operating  theatres  an  external  soune  of  light  is 
employed  for  the  operating  tables.  Arc  lamp  projectors  are 
installed  in  an  adjoining  chamber,  the   beam  of   light  being  pro- 


:i.— Washing  House 


Laundry. 


electrically  driven,  some  having  the  motors  direct  coopled,  and 
others  being  driven  by  belts. 

We  publish  herewith  some  views  of  the  plant,  for  which  we 
are  indebted  to  the  consulting  and  advisory  electrical  engineers  to 
the  Board  of  Control,  Mesara.  James  E.  Sayera  .t  Caldwell.  The 
contractors  for  the  electrical  equipment  generally  were  Messrs. 
Telford,  Grier  &  MacKay  ;  the  electric  clocks  were  supplied  by  the 
Magneta  Time  Co.,  Ltd.  ;  the  telephones  by  the  Sterling  Telephone 
and  Electric  Co.,  Ltd,  ;  and  the  lifts  by  Messrs.  Waygood-Otia, 
Ltd, 


SCIENTIFIC    AND    TECHNICAL 
COMMISSIONERS. 


By  W.  POLLARD  DIGBY,  Lient.  RE.  (T.),  A.M.I.E.E. 


{From  the  Journal  of  the  Institution  OF  Electrical 
Enoineebs.     Abstract^ 

Military  victory  i>tr  xe  is  not  the  only  duty  before  ua  ;  the 
military  victory  once  attained,  succeea  in  the  enaning  commercial 
warfare  moat  be  the  eaaential  objective.  The  comparative  inci- 
dence of  the  burden  of  taxation  after  the  war  will  he  heavier  than 
anything  we  knew  before  Europe  mobilised.  Capital  will  be  very 
acarce,  and  exports  of  capital  in  the  form,  aay,  of  engineering 
machinery  or  railway  plants  to  neutral  markets  will  probably  be 
on  a  greatly  reduced  scale. 

The  organisation  of  industry,  particularly  with  reference  to 
oversea  markets,  is  aa  important  as  the  organisation  of  the  intelli- 
gence service  of  a  field  army,  and  the  better  the  induetrial  organi- 
sation of  any  manufacturing  nation,  the  sooner  will  be  the 
recovery  from  the  aftermath  of  the  war. 

External  aide  to  trade  have  received  consideration,  but  it  is  a 
very  open  queation  whether  all  that  can  be  done,  has  been  done. 
The  Commercial  Intelligence  Branch  of  the  Board  of  Trade  is  the 
medium  of  conveying  a  great  deal  of  Consular  information  con- 
cerning prospective  trade  openings  in  the  Colonies  or  in  foreign 
countries.  Trade  Commissioners  and  Commercial  Attaob^a  have 
been  appointed,  and  it  is  with  no  idea  of  belittling  the  useful  work 
that  they  have  done  that  the  author  urges  the  selection  of  an 
entirely  new  typo  of  official  representatives  to  perform  the  dntiea 
of  Technical  Commissioners. 

Unless  written  by  apeoialiste,  neither  the  reports  of  Commercial 
Attaches  and  Trade  Commiaaioners,  nor  the  Consular  reports,  can 
be  reasonably  expected  to  give  details,  say,  of  the  successful  types 
of  competing  foreign  manufactures,  the  reasons  of  lower  price, 
the  reasons  apart  from  price  why  British  types  are  not  successful, 
and  the  local  conditions  which  may  render  typical  British  articles 
unsuitable.  Such  reports  can  only  be  adequately  wiitten  by 
specially  selected  men  situated  in  friendly  countries,  having  behind 
them  all  the  prestige  of  our  diplomatic  service.  The  men  to  be 
ohoaen  for  the  duties  must  be  of  a  high  type.  They  must  be 
recruited  with  as  maoh  care  as  the  seoretariea  of  our  variotu 
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Embassies  and  Leg-ations,  bat  recruited  differently.  The  modern 
side  of  a  pnblic  school,  and  an  engineerinj:  desree  at  Cambridere, 
Oxford,  London,  or  Manchester,  are  by  themselves  wholly  inade- 
quate credentials  for  a  Technical  Commissionership.  Industrial 
experience  is  as  essential  as  the  intervening-  years  of  sea  service 
between  leaving  Oabome  and  a  naval  attachejhip  for  officers  in  the 
Navy. 

The  Technical  Commissioner  should  be  a  specialist.  Specialists 
acquainted  with  the  needs  of  distinct  industries  must  naturally 
possess  an  all-round  knowledge  of  those  branches  of  applied  science 
most  closely  related  to  their  own  special  work,  and  should  possess 
imagination.  Much,  very  much  more  than  is  supposed,  of  German 
success  in  the  past  has  been  due  to  the  possession  of  a  scientific 
and  commercial  imagination.  If  we  look  back  on  the  history  of 
the  evolution  of  any  branch  of  science,  or  even  of  any  piece  of 
machinery,  it  is  at  once  evident  that  at  any  stage  the  nest  advance 
might  have  been  predicted  by  the  intelligent  putting-together  of 
the  then  ascertained  achievements  and  phenomena. 

There  must,  therefore,  be  among  the  essential  credentials  of  the 
technical  commissioners  evidence  not  only  of  practical  experience 
and  the  power  of  snccinct  description,  but  of  a  logical  imagina- 
tion. 

Visits  of  individual  engineers  abroad  are  directed  mainly,  if  not 
entirely,  to  purchasing  countries,  not  to  competing  manufacturing 
countries. 

The  anthbr  has  yet  to  learn  of  an  British  firm  maintaining  an 
intelligence  department  in  any  foreign  manufacturing  city,  con- 
cerned in  no  way  with  the  sale  of  the  firm's  products,  but  with 
the  sole  duty  of  forwarding  technical  information  to  the  firm's 
headquarters. 

The  technical  commissioner  must  be  essentially  a  worker  :  he 
must  make  long  journeys  from  his  headquarterj",  and  on  his  return 
must  give  a  great  deal  of  attention  to  office  woik.  His  minutes 
will  be  lengthy  and  numerous.  He  will  have  to  avoid  giving  too 
much  of  his  time  to  the  social  side  of  life. 

The  professional  status  of  a  technical  commissioner,  say,  in 
engineering,  should  be  at  least  the  tquivalent  of  full  member- 
ship of  one  or  more  of  the  institutions  most  closely  concerned  in 
his  work,  viz.,  the  respective  Institutions  of  Mechanical  Engineers 
and  of  Electrical  Engineers.  Those  concerned  with  mining 
machinery  or  metallurgical  matters  should  belong,  among  other 
bodies,  to  the  Institution  of  Mining  and  Metallurey.  The  chemist, 
too,  should  possess  equivalent  qualifications.  B3fore  proceeding 
to  take  up  his  post,  the  newly  appointed  technical  commissioner 
should  have  ample  opportunity  of  conference  with  representatives 
of  the  industries  concerned   with   his  sphere  of  work,   both   as 


but  any  manufacturer  knows  the  technical  information  which  he 
would  like  to  have,  and  which  could  be  furnished  by  a  technical 
commistijner  of  the  right  type. 

We  shall  be  indeed  a  short-sighted  race,  if,  when  military  war 
again  gives  place  to  the  commercial  warfare  waged  by  manufac- 
turing cjuntries  for  foodstuffs  and  luxuries,  we  do  not  strain 
every  nerve  to  apply  system  to  our  methods.  We  must  remember 
that  the  added  burdens  not  only  of  direct  taxation  but  of  reduced 
numbers  of  food-getters  will  render  commercial  success  more  vital 
to  our  welfare  than  in  the  past.  It  is  well  within  the  bounds  of 
feasibility  that  Geimin  industrialifm  may  make  a  rapid  recovery. 
Her  factories  and  equipment  are  uninjared.  Only  raw  materials 
and  markets  are  needed  for  industrial  production  to   be   resumed. 

Just  as  the  important,  and  in  some  respects  almost  dominating 
position,  which  Germany  held  in  the  neutral  markets  of  the  world 
before  the  war  was  in  part  due  to  the  thorough  and  systematic 
methods  of  her  commercial  engineering  departments,  so  her  innate 
genius  of  organisation  and  co-ordination,  her  capability  of  concan- 
tration  of  purpose,  and  her  logical  industrial  imagination,  will 
guide  and  steady  her  progress  towards  a  recovery  of  her  previous 
position.  To  this  she  will  be  relentlessly  spurred  by  the  grimmest 
of  necessities,  that  of  food  earning. 

Mere  exhibitions  of  German  articles  in  London,  with  particulars 
of  the  wholesale  and  retail  prices,  though  good  in  their  way,  wiU 
not  suffice.  We  need  representatives  with  technical  experience 
and  foresight  studying  conditions  in  the  markets  which  we  seek  to 
supply.  We  can  either  leave  this  to  sporadic  industrial  enter- 
prise (generally  an  unsatisfactory  quality,  and  undoubtedly  expen- 
sive and  inefficient),  or  make  it  a  matter  of  national  organisation, 
and  as  definite  a  branch  of  official  activity  as  the  duties  of  the 
Development  Gommissioners, 


NEW     ELECTRICAL     DEVICES, 
AND    PLANT. 


FITTINGS 


Roto-Drnm  Pamps. 

The  WOBTHINGTOS  Pu.MP  Co.,  Ltd.,  of  India  House,  Kingsway 
W.C,  have  developed  a  rotary  dry  vacuum  pump  or  blower  suitabl 
for  direct  coupling  to  an  electric  motor,  as  shown  in  fig,  1.  Th 
pump  operates  on  the  familiar  principle  of  the  rotating  eccentric 


Fig.    1. — WOETHINGTOX   ROTO-DBDM   PuiIP   COUPLED   TO   MOTOR. 


regards  their  selling  and  their  technical  departments  and  methods 
of  manufacture.  At  stated  intervals  he  should  return  to  England 
to  confer  with  those  concerned  in  his  work. 

The  technical  commissioners  should  rank  after,  but  be  associated 
with,  the  present  commercial  attache?,  assisting  the  latter  by  the 
preparation  of  the  scientific  and  technical  matter  required  for 
general  reports.  Prompt  dissemination  of  the  information,  some- 
times perhaps  in  the  shape  of  secret  and  confidential  publications, 
will  of  course  be  requisite. 

An  engineering  commissioner  for  any  particular  branch  of  the 
industry  would  report  on  types  of  plant  in  use,  study  its  operation, 
and  send  home  recommendations  thereon.  He  would  join  the 
engineering  Institutions  of  the  country  in  which  his  duties  lay, 
attending  annual  meetings,  congresses  or  conventions,  and  abstract- 
ing promptly  important  information  in  the  technical  papers. 

It  would  be  easy  to  multiply  instances  of  possible  useful  activity. 


Fig.  ?. — OzoNAiB  Domestic 
Wateb  Stebiliseb. 

drum  fitted  with  sliding  steel  plates  which  act  as  pistons  ;  the 
plates  do  not  rub  on  the  inside  of  the  cylinder,  but  are  carried  by 
hardened  and  ground  steel  running  rings,  which  "  float,"  so  that  no 
rubbing  friction  is  set  up.  The  shaft  is  carried  on  ball  bearings, 
and  all  friction  is  reduced  to  the  minimum.  The  casing  is  pro- 
vided with  a  water  jacket.  The  pump  illustrated  is  capable  of 
handling  20,0i>0  cb.  ft.  of  free  air  per  hour  at  700  E.P.M.,  and  is 
very  compact  for  the  output.     Ten  sizes  are  made. 

Ozonalr  Water  Steriliser. 

Messes.  Ozoxaik,  Ltd.,  of  90,  Victoria  Street,  S.W.,  have 
devised  a  water  steriliser  of  small  dimensions  for  domestic  use, 
which  we  illustrate  in  fig.  2.  It  consists  of  a  metal  frame  which 
is  fixed  to  the  wall,  and  comprises  a  case  containing  the  ozone- 
producing  apparatus  above  a  bracket  and  swivelling  tray  to  carry 
the  receptacle   for  the  sterilised  water.     The  apparatus   is  quite 
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automatic  in  action  ;  on  placing  the  jug  in  position  and  turning 
on  the  water  tap,  which  ia  provided  as  part  of  the  device,  the 
ozane  generator  is  set  in  operation.  The  steriliser  is  made  for  any 
type  of  supply  and  any  voltage,  and  works  on  any  water  pressure 
from  12  to  50  lb.  per  sq.  in.  ;  the  metal  work  is  neatly  finished  in 
aluminium.  Closing  the  tap  stops  the  generator.  The  advantages 
of  ozone  for  sterilisation  are  well  known  to  our  readers,  and  the 
system  has  been  used  for  public  supply  abroad  for  many  years, 
but  a  small  British-made  domestic  plant  has  not  hitherto  been 
available, 

'<  Wltton  "  Multiple  Switch  Starters. 

The  G-ENEEAL  Electeic  Co.,  Ltd.,  of  Witton,  have  recently 
supplied  a  number  of  multiple  switch  starters,  comprising  a 
mistake-proof  starting  switch  cutting  out  sections  of  the  resistance 
in  the  ordinary  way  and  interlocked  electrically  with  a  circuit 
breaker. 

In  starting  up  a  motor  controlled  by  a  "Witton"  multiple 
switch  starter,  the  circuit  breaker  is  first  closed,  and  the  switch 
cutting  out  the  first  step  in  the  resistance  is  then  inserted.     But 


Renewing  Tungsten  Lamps. 

There  ia  a  good  deal  more  useful  material  in  a  bnrnt-ont 
tungsten  lamp  than  in  a  carbon-filament  lamp,  and  naturaUy 
attempts  to  make  use  of  it  have  not  baen  wanting  Mr  Hedley 
Field  of  the  Allies  Electeic  Lamp  Co  .  Ltd.,  Montgomery 
Street,  Hammersmith,  W.,  has  just  shown  us  a  sample  of  euch  a 
lamp,  in  which  the  filament  has  been  renewed  without  using  any 
fresh  material  other  than  the  new  filament.  In  this  company's 
process,  the  bulb  is  cut  off  at  the  shoulder,  the  glass  is  cleaned 
and  the  new  filament  is  mounted  ;  a  glass  tube  is  then  fused  on  to 
the  pip  of  the  bulb,  the  latter  is  joined  at  the  original  out,  and  the 
lamp  18  exhausted  and  sealed  in  the  usual  way.  The  company  has 
been  at  work  for  about  a  year,  and  has  applied  the  process  to 
lamps  of  all  sizes,  from  8  to  100  c  p„  for  voltages  up  to  2."0  volts  • 
the  same  efficiency  is  claimed  as  for  new  lamps,  and  the  life  of  a 
renewed  lamp  is  guaranteed  to  be  not  less  than  1,000  hours.  The 
appearance  of  the  lamp  is  praotioaUy  unchanged,  and  the  operation 
can  be  repeated  several  times. 


J^- 


WAR    ITEMS. 


Fig.  3. — "Witton''  100-h.p.  Multiple-Switch  Staeteb. 

should  an  attempt  be  made  to  insert  either  the  switch  that  short 
circuits  the  resistance  or  an  intermediate  switch  on  the  starter, 
the  attempt  is  frustrated  by  an  interlocking  bar.  This  bar  is 
automatically  moved  along  by  the  switches  as  they  successively 
close,  and  precludes  the  closing  of  any  of  the  other  switches  out  of 
their  proper  sequence.  Further,  should  the  circuit  breaker  trip 
due  to  an  overload  on  the  motor  and  an  attempt  be  made  to  replace 
it — whiah  would  mean  short-circuiting  the  supply— a  special  trip 


Fio.  4.  — Miltii'LeSwitch  Staeteb   icb  Rollinq-Mill 

MOTOE. 

coil  on  the  circuit  breaker  is  energised  through  contacts  which  are 
shorted  when  any  or  all  the  switches  on  the  starter  are  closed. 
The  action  of  this  trip  coil  looks  the  circuit  breaker  mechanism 
and  prevents  the  breaker  being  closed. 

The  accompanying  fig.  :i  shows  a  "  Witton  "  multiple  switch 
starter  for  controlling  a  lOO-H.p.  motor,  together  with  the 
necessary  resistance  and  circuit  breaker,  while  a  view  of  a 
similar  device  controlling  a  :ioO-n.i-.  "  Witton  "  rolling-mill  motor 
ia  shown  in  fig.  1.  In  the  latter  case  it  will  be  observed  that  the 
Bwitohea  are  provided  with  a  suitable  cover, 


Openings  In  Italy.— From  the  British  Chamber  of  Commeioe 
for  Italy  at  Genoa  we  have  received  further  lists  of  openings  for 
British  articles  m  Italian  markets,  from  which  we  extract  the 
foUowmg.  Some  of  these  firms  formerly  did  business  with 
German  and  Austrian  houses,  and  now  seek  British  connections  ;— 

^°'  tools   *T°A  R*'  ^"'°  "'*'"'  '"  '"'"''  ''""^  °»'""»'=>''""  0'  machine 
No.  682.    Agent'  in  North  Italy  would  take  up  agencies  for  acientiflo  ioBtru- 

No.  684.    Electroteohnical   engineer    at    Turin   would    represent    Britisb 

manufacturer  of  electric  material  and  apparatus.  T.8  O 
No.  636.    Agent  at  Naples   would  represent  mauufactarers  or  shippers  of 

steel,  tools,  machinery.    N.G.B.  w" 

No.  636.    Agent  at  Genoa  representing  British  firms  in  other  similar  lines 

h»5  openings  for  electric  lamps  and  apparatus.  G  C.D.O. 
No.  712.  Firm  at  Florence  would  sell  on  commission  in  Tuscany,  or  metchani 

machinery.    F.O.G.  >='<-u»u., 

No.  718.    Agent  at  Turin  inquires  for  leather  belting     T  G  B 
No.  7i!6.    Engineer  at  Turin  has  openings  for  iron  and  steel,  rain-water 

pU)es,  water-meters,  steel  tubes,  anti-rust  paint.  T.P.P. 
No.  72:).— Rome  agent  would  take  up  electric  lamps.  R.O.B. 
No.  738.    Agent  at  Genoa  would  sell  on  commission  or  merchant-copper 

bronze,   brass,   zmc,  aluminium,  nickel,  iron  in  pigs,  electrical  sbeela 

of  steel,  for  all  Italy.    G.E.A.R.  v.  i.^.:,;™ 

No.  739.    Commission  agent  at  Genoa  has  openings  for  anchors,  warning 

machines,  steering  gear,  thermotanks,  steam  and  electric  winches      B 
No.  76«.    Engineer  at  Rome  wishes  to  represent  important  manufacturer 

of  electrical  material,  motors,  pumps,  lifting  machinery.    RAF 
No.  775.    Commission  agent  at  Genoa  wishes  to'hear  from  manulacturtr  of 

electric  pianos.    G.F.D.B. 
No.  782.    Commission  agent  at  Bologna  wishes  to  represent  manufacturer 

of  machinery  for  paper  mills,  siiinniog  mills,  wool,  cotton,  linen,  hemp. 

jute,  workshops,  flies,  linen  and  cotton  yarns.    B.C.F. 
No.  790.    Manufacturers    at    Bordighera    would    take    up  mechanical  and 

electrical  specialities.    B.W.B. 

"  Munitions— More  Munitlong!"  but  "  Keep  tlie  Atnios- 
pliere  Pure."— Messrs.  Connolly  Bros.,  Blackley,  Manchester,  were 
summoned  at  Manchester,  on  June  -'nd,  for  permitting  a  black 
smoke  nuisance  at  their  works. — Mr.  Picktord  (for  the  Corpora- 
tion) said  the  magistrates  had  previously  made  an  order  for  abate- 
ment on  the  defendants  so  long  ago  as  December,  lyOO,  and  the 
nuisance  was  still  existent.-  Inspector  dysholm  said  that  on  April 
liOth  he  took  observations  of  defendants'  chimney  and  in  :iO 
minutes  black  smoke  was  emitted  for  a  total  period  of  I  {'minutes. 
When  he  saw  the  fireman  the  latter  said  he  bad  been  as  careful 
as  possible,  and  the  emissions  must  be  due  to  the  bad 
coal  they  were  getting.— Mr.  Connolly  said  that  when  he  was 
before  the  Court  on  April  7th  last  he  read  a  letter  which  his  firm 
had  received  from  Lord  Kitchener,  showing  that  they  were  really 
working  seven  days  a  week  to  get  out  urgent  War  Office  orders. 
They  were  still  working  on  munitions  and  were  at  their  wits'  end 
to  turn  out  the  goods  fast  enough.  He  also  read  a  letter  from  a 
colliery  company,  atating  that  for  the  present  the  firm  would  have 
to  be  satisfied  with  any  kind  of  coal  they  could  send,  as  they  were 
crowded  out  with  Government  work.  The  works  had  been  com- 
pletely changed  from  steam  to  electric  driving.  Electrical 
machinery  had  been  inatalled  at  a  cost  of  ie7.iO,  and  an  eighth 
motor  was  put  in  last  week.  He  suggeshed  that  that  showed  that 
the  firm  were  striving  to  meet  the  Corporation's  re()uirementa. 
They  were  taking  all  their  power  from  the  Corporation,  and  they 
had  also  had  a  complete  transformer  house  erected  for  them  by 
the  Corporation.  He  thought  the  present  summons  might 
be  withdrawn,  and  said  he  did  not  see  how  they  could  do 
any  more  than  they  had  done  to  try  to  abate  the  smoke 
nuisance.  They  were  working  night  and  day  on  war  contracts, 
and  had  even  had  to  employ  men  75  years  of  age  to  help  them  to 
get  the  work  out.  A  fine  of  Hiij.  was  imposed,  the  Bench  inti- 
mating that  whilst  they  fully  appreciated  the  dillioultiee  of  the 
firm  they  had  to  maintain  the  purity  of  the  atmosphere  as  far 
as  poaaible.  Mr.  Connolly  remarked  that  it  was  hard  lines  that 
the  firm  ahould  be  fined  again. 

A  Pocliet  Lniiip  Battery  Syndicate.  —  The  use  of  pocket 
electric  lamps  in  Germany  has  assumed  great  importance  amonir 
the  rank  and  file  of  the  army,  and  the  production  of  batteries  in 
particular  has  reached  an  exceptionally  high  level  in  recent  montht. 
A  short  time  ago  the  battery  makers  were  brought  together  in  the 
form  of  a  central  organisation  for  war  deliveries,  and  this  has  now 
been  followed  by  the  constitution  of  a  syndicate  of  pooket-lamp 
battery  makers  at  Oharlottenburg,  Berlin. 
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Anglo -Bel^iau  Electrical  Co-operation.  —  Writing  with 
regard  to  M.  R.  Steylaera's  paper  on  this  Bubjeot,  II.  Nouet,  Eiitor 
of  our  esteemed  contemporary  l.'i  Lutnure  Ah ctri</>ii\  pointB  out 
that  several  small  errors  have  occurred  in  connection  with  the 
names  and  addresses  of  certain  French  firms :  The  SocicU- 
Franviise  d'Electrioite  A.E.G.,  72,  Rue  d'Amaterdam,  Paris,  which 
was  sequestrated  {mise  svus  st'qiiestre')  on  November  24th,  1914,  in- 
cluded in  its  administrative  council  M,  Thurnauer  (not 
Thurnanw),  ex-manager  of  the  Thomson-Houston  Co..  from  which 
he  has  recently  resigned.  The  addrees  of  the  S3cie:e  Industrielle 
d'Energie  Electrique  is  60  (not  30)  Rue  Caumartin,  and  M.  Cohen, 
(not  Cahen)  is  a  member  of  the  administrative  council  of  this 
company,  as  well  as  of  the  Socit'i-  d'Electricitt'  de  Varsovie  and  of 
the  S3ci6  i>  Continentale  de  Traction  et  d'Eclairage.  Otherwise 
our  0('«'>i/-c. finds  the  article  interesting  and  accurate.  We  are 
much  indebted  to  him  for  his  kind  assistance. 

Russia. — A  firm  at  Ekaterinburg,  who  formerly  represented 
German  concerns,  desire  to  get  into  touch  with  United  Kingdom 
manufacturers  of  locomobiles,  internal  combustion  engines,  and 
electric  lamp?.  "  Correspondence  with  this  firm  should  preferably 
be  in  Russian,  and,  failing  this,  French  is  the  only  other  language 
in  which  they  would  be  prepared  to  correspond.'  Communications 
in  this  connection  should  be  addressed  to  the  British  Vice-Con- 
sulate, Eiaterinburg. 

An  agent  in  Warsaw  wishes  to  secure  the  agencies  of  United 
Kingdom  manufacturers  of  electric  lamps  and  wire. 

Inquiry  is  made  for  the  names  of  United  K\ngdom  mannfac- 
facturers  of  electric  lamps  and  fittings,  and  carbons  for  arc  lamps. 

A  firm  desires  to  hear  from  United  Kingdom  manufacturers  and 
exporters  of  engineering  supplies  for  factories  and  railways. 

A  firm  wishes  to  get  into  touch  with  United  Kingdom  manu- 
facturers of  electric  power  plant,  appliances  for  teaching  physics 
in  schools,  and  lifts. 

Manufacturers,  &o.,  of  the  goods  mentioned  should  apply,  in  the 
first  instance,  to  the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73,  Basinghall  Street,  London,  E.G.,  for  the  names  and 
addresses  of  the  respective  inquirers.  Farther  communications 
regarding  the  inqairies  should  be  addressed  to  the  British  Con- 
sulate. Warsaw. — Soan!  of  Trade  Jvurnal. 

Commandeering:  Sl'elter. — According  to  the  Timex,  the 
Manitions  Committee  contemplates  issuing  instructions  to  com- 
mandeer all  spelter  other  than  that  being  used  for  making 
cartridge  metal,  and  prohibiting  the  use  of  spelter  for  galvanising 
sheets  and  wire,  other  than  that  for  Uovernment  purposes.  A%  a 
result  of  this  no  quotation  for  the  metal  was  given  by  the  Metal 
Exchange  on  Monday.  The  above  action  has  become  necessary 
owing  to  the  difficulty  of  obtaining  supplies  of  the  metal,  which 
are  now  obtained  almost  entirely  from  the  United  States.  In 
normal  times  the  United  Kingdom's  chief  sources  of  supply  are 
Balgiam  and  Germany,  which  between  them  provide  over  oue- 
third  of  the  world's  production.  Since  the  war  began  Germany 
has  prohibited  the  export  of  the  metal.  The  last  quotation  for 
American  spelter  in  London  was  £'.i7  a  ton,  which  compared  with 
£22  before  the  outbreak  of  hostilities. 

Australia  and  Enemy  Goods.— The  Si/d/wi/  Mondnii  Herahl 
reports  that  on  April  19th  the  Prime  Minister,  Mr.  Fisher,  received 
a  deputation  representing  the  Associated  Chambers  of  Manu- 
factures of  the  Commonwealth.  It  was  asked  that  a  25  per  cent, 
surcharge  should  be  imposed  on  enemy  goods  for  10  years  after 
t  e  war.  Mr.  Fisher  pointed  out  that  when  peace  was  declared 
there  would  be  no  enemy  goods.  It  was  then  urged  that  the 
Comuonw^alth  should  bring  in  a  three-schedule  tariff  on  Canadian 
■  lines.  This  would  provide  for  preference  to  British  goods,  a  lesser 
preference  to  most  favoured  nations,  and  an  ordinary  tariff  for 
enemy  goods.  The  Prime  Minister  indicated  that  already  con- 
siderable preference  was  given  to  British  goods.  Under  the  new 
tariff  he  promised  that  the  matter  would  receive  fall  consideration 
by  himself  and  the  Cabinet.  ' 

Be  CnstodiSj  Ltd. — In  the  House  of  Commons,  on  Tuesday, 
Mr.  Runciman  replied  to  questions  with  reference  to  Custodis,  Ltd., 
and  the  Alphons  Custodis  Chimney  Construction  Co.  He  said, 
according  to  the  Times  report,  that  both  companies  were  incor- 
porated in  this  country,  and  therefore  entitled  to  carry  on  business 
here,  but  last  Ojtober  an  inspector  of  the  latter  company  was 
appointed  by  the  Board  of  Trade,  in  order  that  the  Board  of  Trade 
could  be  satisfied  that  it  was  not  trading  with  the  enemy.  What- 
ever guaranties  had  been  given  by  the  company  to  others  as  to  no 
Garman  cipital  being  involved,  he  must  be  guided  by  the  regibter 
of  shareholders.  It  was  an  Eaglish  company,  with  a  majority  of 
shares  held  by  Germans — that  was  why  an  inspector  was 
appointed. 

Petrograd  Electricity:  Hitch  in  Procedure.— According 
to  the  Xocm:  Vremijii,  the  Petrograd  Town  Council  having  decided 
to  buy  out  the  three  electrical  concession  concerns,  namely,  the 
1880  Company,  the  Electrical  Equipment  Co.  (foimerly  Helios), 
and  the  Belgian  Co.,  the  Governor  of  the  town  has  protested. 
The  administrative  body  finds  that  the  decision  to  purchase  took 
place  in  contravention  of  the  statutes  of  the  town  government. 
Specifically,  the  contravention  consists  in  ignoring  the  regulation 
that  all  important  questions  affecting  the  town's  economy  may 
only  be  decided  with  a  minimum  attendance  of  81,  and  with  a 
majority  consisting  of  two-thirds  at  least.  The  Governor  protests 
that  on  the  occasion  in  question  the  required  majority  was  not 
present. 

To  Onrselves  from  "  The  Front."— A  correspondent  who 
is  somewhere  with  the  Forces  Cit  is  believed  at  the  Dardanelles) 


writes  home  under  date  May  20th  to  a  friend  as  follows  — "  Next 
time  the  Electrical  Review  man  calls  tell  him  that  it  reaches  us 
every  mail,  and  is  read  by  a  wide  circle  of  engineers  from  every 
firm  of  any  sizj  in  Britain.  It  always  recalls  your  kindly  fore- 
thought in  arranging  for  it  to  be  sent." 

We  are  delighted  to  receive  such  messages  as  this  from  readers 
who  are  "  doing  their  bit."  We  shall  look  for  (may  we  soon  receive) 
a  letter  from  the  writer  from  an  address  in  Constantinople  ' 

Anchor  Volunteers.— About  80  men  employed  at  the  Anchor 
Cable  Works,  Leigh,  Lancashire,  who  are  engaged  on  Government 
work,  last  week  joined  the  Leigh  Athletes  Volunteer  Force. 

War  Munitions. —  In  the  House  of  Commons,  on  Tuesday,  it 
was  stated  that  the  approximate  number  of  firms  in  the  United 
Kingdom  who  had  offered  to  manufacture  munitions  of  war,  but 
had  not  received  direct  orders  from  the  War  Office,  was  300.  Of 
these  over  50  were  engaged  as  sub-contractors.  A  question  was 
was  asked  as  to  whether  the  Chancellor  of  the  Exchdjuer  would 
give  the  names  of  firms  who  were  being  subsidised  or  guaranteed 
by  the  Government  for  the  extension  of  their  factories  or  the 
erection  of  new  factories.  Mr.  JI.Kenna,  in  reply,  doubted  whether 
it  would  be  in  the  public  interest  to  give  the  particulars  asked  for 
at  the  present  moment. 

Personal. — Mr.  Percy  Taylor,  assistant  electrical  engineer  to 
the  Darwen  Corporation,  who  recently  joined  the  mechanical 
transport  service,  has  bjen  appointed  mechanical  staff  sergeant, 
and  is  in  charge  of  a  convoy  of  cars  in  South  East  England. 

Mr.  Wilfred  Pearson,  eon  of  Mr.  J.  Pearson,  of  the  Altrincham 
Electric  Supply,  L'd  ,  till  recently  with  t  le  5th  Cavalry  Reserve 
Scots  Greys  at  York,  has  been  gazatted  second-lieutenant  and 
appointed  to  the  Eist  Yorkshire  Regiment  now  at  Hirrogate. 
Mr.  Herb3rt  Pearson,  his  brother,  is  with  the  King's  (Liverpool) 
Regiment  at  Salisbury. 

Mr.  A.  W.  Empson,  A.M.I.E.E.,  A.MIMech.E,  F.C.S ,  who 
recently  resigned  his  appointment  as  chief  station  engineer  to  La 
Compania  de  Electricidad  de  Marida,  Yucatan  (Mexico)  in  order 
to  serve  in  the  British  Army  during  the  war,  has  joined  the  Motor 
Machine  Gun  Section,  and  is  now  in  training  at  Bisley  Camp. 
His  permanent  address  is  l-l,  Scarcroft  Hill,  York. 

Mr.  E.  W.  Davey,  electrician,  of  17,  St.  Andrews  Road,  Exmoutb, 
has  joined  the  Royal  Flying  Corps  for  active  service. 

Mr.  A.  Greed  (meter  tester),  and  Mr.  ,T.  Brooke  (of  the  clerks' 
staff),  of  the  Dewsbary  Corporation  electricity  department,  have 
joined  the  Royal  Engineers  ;  and  Mr.  .T.  Passmore  (shift  engineer) 
has  entered  the  Navy  as  electrical  artificer. 

Roll  of  Honour. — We  regret  to  learn  of  the  death  from 
wounds  (caused  by  a  sniper's  bullet)  of  Captain  John  Chapman,  of 
the  1st  .'h  Leicestershire  Territorial  Regiment.  At  the  outbreak 
of  war  he  held  the  rank  of  Lieutenant,  but  was  shortly  afterwards 
promoted  Captain,  and  left  with  the  regiment  for  the  Front  some 
time  back.  The  regiment  has  been  doing  excellent  work  in  the 
trenches.  Capt.  Chapman  was  a  "Brush  '  boy,  having  served  his 
pupilage  with  the  Brush  Electrical  Engineering  Co.,  Ltd,,  after- 
wards serving  in  the  works  electricians'  department,  and  latterly 
being  attached  to  the  company's  London  office.  He  was  a  young 
man  of  attractive  personality  and  of  great  promise  in  his  pro- 
fession, and  his  death  at  the  early  a,j;e  of  26  years  will  be  regretted 
by  all  who  knew  him.  His  popularity  in  his  native  town  of 
Loughborough — whence  the  remains  were  taken  for  burial — and 
the  sincere  regret  of  his  fellow-townsmen,  as  well  as  of  the 
military  authorities,  at  his  demise,  was  demonstrated  on  Wednesday 
last  week,  when  the  honours  of  a  military  funeral  were  accorded, 
preceded  by  a  Church  service  at  which  representatives  from  all 
sides  were  present.  The  directors  and  staff  of  the  Brush  Co.  have 
conveyed  their  expression  of  regret  and  condolence  to  the  bereaved 
relatives. 

On  May  26tb,  a  bursting  shell  caused  the  death  of  Private 
Frederick  Vere  Shanks,  of  the  Ist-lth  Bittalion,  King's  Own 
Yorkshire  Light  Infantry.  Private  Shanks  was  employed  in  the 
electricity  department  of  the  Wakefield  Corporation. 

Rifleman  G.  Frith,  of  Peel  Green,  Eccles,  who  has  died  at  a 
hospital  in  France  from  wounds  received  in  action,  was  formerly 
employed  by  the  British  Westinghouse  Electrical  and  Manufac- 
turing Co.,  Ltd.,  Trafford  Park.     He  was  20  years  of  age. 

Intelligence  has  reached  Torquay  that  Mr.  C.  Walker,  of  the 
Corporation  electricity  clerks'  staff,  has  been  killed  in  action  ;  and 
that  Mr.  Harding,  a  stoker  at  the  works,  is  reported  missing  from 
H.M.S.  Goliath,  recently  sunk  in  the  Dardanelles. 

Lieutenant  J.  Lindsay  Drummond,  of  the  Ist  Royal  Scots 
Fusiliers,  has  arrived  at  Dumfries  on  sick  furlough.  The  lieu- 
tenant, who  was  an  engineer  in  one  of  Glasgow's  electric  power 
stations  before  the  war.  went  out  to  the  Front  in  December,  He 
was  badly  wounded  in  both  ankles  at  St.  Eloi. 

Corporal  A.  E.  Irving,  of  the  Yorkshire  Regiment,  who  worked 
on  the  Burnley  Tramways  before  the  war,  has  lieen  awarded  the 
D.C.M.  He  displayed  conspicuous  gallantry  at  Neuve  Chapelle  on 
March  12th,  when  by  throwing  bombi  on  the  enemy  he  caused  them 
to  evacuate  the  trenches  and  come  under  the  fire  of  his  comrades. 

(iateshead  Tramwaymeu  aud  Red  Cross. — As  a  result  of 
their  King's  Theatre  Matinee  and  Town  Hall  concert  on  April 
2  Ist  (Gateshead  and  District  tram  way  men),  an  amount  of  £91 
was  handed  over  to  Whinney  Honse  for  Red  Cross  purposes. 

Denmark. — A  lirm  in  Copenhagen  desires  to  secure  the  agencies 
of  United  Kingdom  Manufacturers  of  electrical  specialities  and 
novelties.  Apply  first  to  the  Commercial  Intelligence  Branch  of 
the  Board  of  Trade,  London,  for  the  name,  and  subsequently 
address  the  British  Legation,  Copenhagen, 
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The  Ekdric  Furnace.  Second  Edition.  By  A.  Stansfield, 
D.Sc.  1914.  London  :  Hill  Publishing  Co.  Price 
17s.  net. 

The  first  edition  of  this  book  appeared  in  1907,  but  since 
that  time  the  science  of  electrometallurgy  has  made  rapid 
progress,  and,  as  a  consequence,  the  present  edition  has  been 
increased  to  more  than  twice  its  original  size,  and  the  whole 
text  has  been  reset.  The  author  states  in  his  preface  that  all 
recent  developments  of  importance  have  been  included,  but 
as  the  revision  has  occupied  at  least  three  years,  it  has  been 
impossible  to  insert  some  of  the  most  recent  work  on  this 
subject.  The  purpose  of  the  book  has  been  to  trace  the 
evolution  of  the  electric  furnace  from  its  simplest  beginnings, 
and  to  set  forth,  as  briefly  as  is  consistent  with  clearness, 
the  more  important  facts  relating  to  theory  and  practice. 
There  is  no  doubt  that  the  author  has  achieved  this  object, 
and  has  presented  a  most  interesting  and  instructive 
contribution  to  the  literature  of  electrochemistry. 

This  volume  covers  not  only  the  progress,  but  most  of 
the  essential  features  of  the  design  and  operation  of  electric 
furnaces,  and  should  be  of  immense  value  to  both  the  student 
and  the  manufacturer. 

The  first  chapter  is  entirely  historical,  and  gives  a  brief 
survey  of  the  development  of  electric  furnaces  to  date.  The 
nest  four  chapters  deal  with  the  classification,  efficiency, 
construction  and  operation  of  electric  furnaces.  Chapter  II 
describes  the  essential  features  and  classification  of  the 
various  types  of  furnaces.  Each  class  is  clearly  described, 
and  diagrammatically  illustrated.  Chapter  III  is  devoted 
entirely  to  questions  of  efficiency  and  cost.  The  economic 
relations  between  electricity  and  fuel  heat  are  fully  described 
and  discussed.  Furnace  construction  and  design  are  dealt 
with  in  detail  in  the  next  chapter,  which  constitutes  one 
of  the  most  important  features  of  the  book.  The  opening 
pages  give  an  account  of  the  different  refractory 
materials  in  use  for  furnace  lining.  The  thermal  con- 
ductivity of  furnace  materials  is  considered  from  both 
the  theoretical  and  the  practical  standpoint.  A  few  pages 
are  devoted  to  the  radiation  and  convection  of  heat,  as  a 
preliminary  to  a  detailed  study  of  the  various  types  of 
electric  furnaces.  The  whole  chapter  is  fully  illustrated 
with  diagrams,  curves  and  tables,  and  is  clearly  elucidated 
by  means  of  practical  examples.  Chapter  V  treats  of  the 
operation  of  electric  furnaces.  It  opens  with  an  account  of 
the  different  forms  in  which  electric  power  is  supplied  at  the 
present  time,  and  the  methods  of  coupling  the  supply  of 
energy  to  the  furnaces.  Heat  production,  power  consump* 
tion,  regulation  and  control  in  furnace  practice  are  all 
discussed  in  a  clear  and  concise  manner. 

The  next  chapter  opens  the  section  treating  of  the  various 
uses  of  electric  furnaces.  Chapter  VI  begins  with  a 
description  of  the  various  laboratory  furnaces,  followed  by 
the  large-scale  process  of  steel  smelting.  Chapter  VII 
introduces  the  possibilities  of  the  production  of  pig-iron  from 
its  ores,  a  considerable  amount  of  space  being  deservedly 
devoted  to  this  youngest  of  electrical  industries.  The  produc- 
tion of  steel  from  metallic  ingredients  is  described  in  Chapter 
VIII.  The  details  of  this  branch  of  the  electrometallurgical 
industry  are  now  thoroughly  well  known,  and  need  no 
further  comment. 

Chapter  IX  describes  the  various  attempts  made  to  place 
the  production  of  steel  from  iron  ore  on  a  commercial  basis, 
but  this  must  still  be  regarded  as  in  the  experimental  stage. 
The  manufacture  of  ferro-alloys  and  silicon  is  briefly  dealt 
with  in  Chapter  X,  and  the  production  of  graphite  and 
carbides  in  Chapter  XI.  A  considerable  amount  of  space 
is  devoted  to  the  electrometallurgy  of  zinc  and  other  metals 
in  Chapter  XII.  This  section  of  the  book  is  extremely 
interesting,  but  the  industry  can  scarcely  be  regarded  as 
having  advanced  beyond  the  experimental  stage.  Chapter 
XIII  describes  miscellaneous  uses  of  the  electric  furnace. 
The  production  of  nitric  acid,  phosphorus,  and  carbon 
bisulphide  is  illustrated  therein.  Various  processes  of  the 
electrolysis  of  fused  material  are  described  in  Chapter  XIV, 
including  the  production  of  sodium,  aluminium  and  calcium. 

The  last  chapter  attempts  to   indicate  the  direction  of 


future  development  in  electric  furnace  constroction,  and  con- 
cludes a  very  interesting  survey  of  the  more  important 
features  of  electrometallurgy. 

The  book  is  fully  and  clearly  illustrated  throughout,  and 
freed  as  far  as  possible  from  superfluous  details.  The  test 
is  accompanied  by  numerous  tables  and  curves.  The 
mathematical  and  chemical  portion  of  the  book  is  of  an 
elementary  nature.  Many  pages  are  frequently  devoted  to 
the  description  of  plant  which  has  already  proved  inefficient. 
This  procedure  is  necessary  when  it  illustrates  novel 
features  in  furnace  construction.  The  value  of  the  book 
would  have  been  greatly  enhanced  had  the  author  given 
details  as  to  the  cause  of  inefficiency,  or  at  least  indicated 
the  reason  for  suspending  operation.  There  is  no  doubt, 
however,  that  this  book  forms  a  very  useful  addition  to  our 
electric  furnace  literature.  The  writer  is  a  recognised 
expert  on  this  subject,  and  gives  a  considerable  amount  of 
first-hand  information.  The  book  will  be  generally 
recognised  as  a  standard  work  on  the  subject  of  electric 
furnaces. 


Electrical    Engineering    in    India.     By    J.    W.    Meakes. 
Calcutta  :  Thacker,  Spink  &  Co.     Price  15s.  net. 

This  volume  represents  a  most  successful  attempt  to  pro- 
vide a  treatment  of  electrical  matters  such  as  is  likely  to  be 
required  by  the  engineer  who,  not  having  specialised  in  elec- 
trical work,  wishes  to  extend  his  knowledge  in  this  field  or 
to  solve  some  particular  problem.  The  author  has 
succeeded  in  getting  between  the  covers  of  a  book  of  reason- 
able size  and  price,  sufficient  elementary  matter  to  furbish 
up,  if  necessary,  the  rudimentary  knowledge  assumed  to 
have  been  acquired  at  one  time  by  the  reader  ;  and,  in 
addition,  a  treatment  of  the  subjects  of  domestic  applica- 
tions of  electricity,  installation  methods  and  costs,  electrical 
plant  and  supply,  and  sundry  heavy-current  applications — 
the  treatment  being  throughout  well  suited  to  the  end  in 
view.  The  volume  combines  the  technical  merits  of 
treatises  on  special  branches  of  electrical  engineering  with 
the  convenience  in  reference  of  a  pocket  book.  So  many 
attempts  at  covering  such  a  wide  field  have  ended  in 
disastrous  failure  or  cursory  mediocrity,  that  it  is  particularly 
gratifying  to  find  a  work  packed  full  of  information, 
obviously  selected  with  care  and  experience  and  set  out  in 
such  manner  that  it  can  be  understood  and  applied  by  any 
engineer,  whether  reading  straight  through  the  volume  or 
using  it  as  a  work  of  reference. 

Part  I — the  elementary  section  of  the  book — includes 
practical  definitions  and  explanations  of  electrical  terms  and 
symbols,  as  well  as  brief  notes  on  the  chief  electrical  appa- 
ratus and  machinery, andconnecting  and  distributing  systems. 
The  author  appears  to  have  realised  just  what  could  be  left 
out  of  elementary  notes  intended  for  engineers,  and,  while 
including  no  absurdly  elementary  or  purely  academic  matter, 
he  has  left  no  gaps  unbridged.  In  Part  II.  which  is  concerned 
with  domestic  applications  and  the  cost  and  installation  of  the 
apparatus  required,  electric  lighting,  ventilation,  pumping, 
heating  and  cooking  are  dealt  with  first,  the  information 
presented  being  a  happy  combination  of  descriptive  and 
explanatory  matter,  and  standard  data  required  for  general 
estimating  and  design  and  for  installation  work.  The 
author  does  not  commit  the  error,  made  freiiuently  by 
"  practical "  writers,  of  giving  arbitrary  rules  or  mere 
generalisations  and  qualitative  information  :  definite  in- 
formation and  practical  examples  are  given  throughout, 
and  where  forniul;i'  are  inrluded  their  conditions  of  applic- 
ability are  specifitd.  The  chapters  on  wiring  and  acccssoriea 
do  not  encroach  upon  the  ordinary  wireman's  manual,  but 
contain  just  the  information  (general  and  concerning  sizes, 
capacities  and  costs)  likely  to  be  useful  to  the  engineer  called 
upon  to  specify  and  supervise  a  wiring  iostallalion. 

Part  III,  dealing  with  electric  plant  and  supply,  is  quite 
up  to  the  standard  of  the  rest  of  the  book.  Direct  and 
alternating-current  motors,  their  characteristics,  control, 
applications  and  prices  are  treated  satisfactorily,  and 
Chapter  XIV  is  devoted  to  the  important  subject  of  plant 
for  private  supply.  I)etermination  of  the  kilowatt  capacity 
required  is  discussed  in  detail,  brief  notes  relate  to  types 
of  generators,  and  practical   information  is  presented  con*- 
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cerning  the  cost  and  fijeneral  characteristics  of  various  types 
of  prime  movers.  The  possibilities  of  the  Humphrey  pump 
in  this  connection  are  discussed.  Public  supply  costs  are 
analysed  and  the  subject  of  tariffs  is  treated  clearly,  a 
number  of  actual  examples  being  included.  Two  chapters 
dealing  with  water-power  and  its  development  include  a 
usefurcollection  of  formi\^a%  standard  data  and  general  in- 
formation concerning  turbines,  pipe-lines  and  associated 
equipment.  Chapters  on  electric  traction  are  equally  valu- 
able and  contain  even  more  definite  data  and  instructions 
for  its  application.  Electricity  in  mining  is  dealt  with  in 
the  shortest  and  least  satisfactory  chapter  in  the  book  ;  we 
feel  sure  it  is  within  the  author's  capabilities  greatly  to  im- 
prove this  chapter.  Transmission  systems,  equipments  and 
costs  are  treated  clearly  and  in  sufficient  detail,  and  the  last 
two  chapters  deal  with  specifications,  depreciation  and  main- 
tenance, and  with  testing. 

The  appendix  includes  the  I.E.E.  form  of  model  general 
conditions  of  contract.  An  exceptionally  complete  index 
(occupying  33  pages)  greatly  increases  the  value  of  the  work, 
and  is  the  best  we  remember  seeing.  In  proportion 
to  its  size,  this  book  contains  very  few  illustrations,  but 
those  included  are  excellent ;  it  is  free  from  diagrams  useless 
to  the  readers  for  whom  it  is  designed,  and  is  unencumbered 
by  the  numerous  half-tone  illustrations,  which  so  often  mar 
works  of  this  nature.  We  notice  few  printers'  errors  ;  there 
are  one  or  two  dropped  figures  or  letters  in  mathematical 
expressions,  but  not  where  their  absence  can  cause  doubt  or 
confusion.  Two  blocks  are  transposed  on  page.o.j,  but  the 
author  informs  us  that  this  was  due  to  the  printers,  after  a 
correct  proof  had  been  passed.  Some  of  the  data  included 
,  refer  only  to  India,  and  Indian  coinage  is  used  throughout. 
The  scope  and  qnaUty  of  the  book  are  remarkable  and,  we 
believe,  unique.  An  Anglicised  edition  could  be  prepared 
easily  and  should  meet  a  wide  demand. — R.  E.  Neale. 


BUSINESS   NOTES. 


LEGAL 


Calmost,  King  &  Co,  r.  Owen. 

Ijj  the  City  of  London  Court,  on  Friday  last,  before  his  Honour 
Jndge  Atherley-Jones,  K.C.,  a  claim  was  made  by  Calmont,  Kingr 
and  Co.,  Ltd.,  London,  agrainst  Thomas  H.  Owen,  cycle  and  motor 
dealer,  Blaenan  Festinioer,  to  recover  £2  13s.  lOd.  for  electric 
lamps  supplied  to  his  order. 

Judge  Athebley-Jones  stated  that  the  defendant  had  written 
several  letters  to  the  Conrt,  explaining  why  he  should  not  pay  the 
amonnt.  Plaintiffs'  solicitor  stated  that  in  October,  1913,  plaintiffs 
quoted  defendant  for  certain  electric  lamps  to  be  supplied  at  fixed 
prices.  These  prices  ruled  only  for  the  season.  Deliveries  took 
place  at  those  rates,  and  then  prices  went  up.  Defendant  now 
urged  that  he  ought  to  have  the  latter  deliveries  of  goods  at  the 
former  rates.  There  were  three  invoices  sent  up  by  the  defendant 
to  the  Conrt.  The  first  was  at  the  old  prices,  the  second  was  at 
an  extra  price,  which  defendant  had  actually  paid,  and  the  third 
was  the  subject  of  the  present  action,  The  third  was  for 
£2  138.  lOd.  Defendant  had  paid£l  8s.  4d.  into  Court,  deducting 
£1  OS.  6d.,  the  increased  price  on  the  old  invoices  and  on  the  sum 
now  claimed.  Of  course  that  could  not  be  allowed.  Defendant 
wanted  deductions  from  amounts  actually  paid. 

Judge  Athebley- Jones  found  for  the  plaintiffs  for  the  amount 
claimed,  with  costs. 


Bristol  Tramways  and  theib  Electbic  Supplt. 

In  the  Chancery  Division,  on  Tuesday,  June  8th,  Mr.  Justice 
Neville  had  before  him  a  petition  by  the  Bristol  Tramways  and 
Carriage  Co.,  Ltd.,  for  the  sanction  of  the  Court  to  an  extension  of 
its  powers,  including  the  supply  of  electricity  to  other  firms. 

Mr.  Clauson,  K.C,  who,  with  Mr.  Gordon  Bbown,  appeared  in 
support  of  the  petition,  said  they  had  surplus  electricity  which 
they  desired  to  supply  to  others. 

His  LoBDSHiP  expressed  his  approval  of  the  proposed  extension 
of  objects,  but  thought  that  the  notices  convening  the  necessary 
meetings  had  not  given  the  required  seven  clear  days. 

Under  these  circumstances,  Mb.  Cladson  asked  that  the  peti- 
tion should  stand  over  in  order  that  fresh  meetings  might  be  held, 
and  be  restored  to  the  list  for  formal  sanction  ;  or,  should  the  com- 
pany think  that  they  could  persuade  the  Court  of  Appeal  to  take  a 
different  view  as  regards  the  notices,  dismissed,  so  that  the  opinion 
of  the  Court  might  be  taken  on  the  point. 

His  LOBDSHiP  said  the  order  might  go  in  either  way,  as  the 
company  desired. 


Cousular  XoteS. — CUBA. — Recent  issues  of  the  Gacela 
Oficwl  announce  that  the  following  persons  have  been  granted 
permission  to  install  electric  power  and  lighting  plant  in  Cuba. 
S^nor  Francisco  Arredondo  y  Bentancourt  at  Jobabo,  in  the  muni- 
cipal district  of  Victoria  de  laa  Tunas  ;  Senor  Dorindo  Vazqnea,  in 
the  town  of  Florida,  Province  of  Camaguey,  and  Senor  Perfeoto 
Rodriguez,  in  the  town  of  Florida.  In  each  case  the  concession 
will  be  rescinded  if  the  plant  is  not  in  working  order  within  a 
year  from  the  date  of  the  concession. 

DOMINICAN  REPUBLIC— The  American  Consul  at  Santo 
Domingo  reports  that  the  erection  of  a  new  electric  light  plant  in 
Santo  Domingo  is  sogreatly  felt  that  it  is  a  daily  subject  of  discussion 
in  the  local  Press  and  by  those  who,  realising  the  deficiency  of  the 
lighting  service,  are  constantly  clamouring  for  its  betteiment. 

In  June,  l'.il4,  a  contract  was  entered  into  between  the  munici- 
pality and  S.  Michelena,  whereby  it  was  agreed  that  there  would 
be  created  a  Corporation,  with  a  capital  stock  of  «160,000,  $60,000 
of  which  would  always  be  held  by  the  municipality,  with  the 
object  of  establishing  an  electrical  plant  for  the  public  and  private 
lighting  of  the  city  of  Santo  Domingo  and  the  supplying  of  power 
for  industrial  and  domestic  purposes.  Among  other  things  Mr. 
Michelena  bound  himself  to  attend  to  and  complete  the  formation 
of  the  stock  company  within  a  specified  period  of  time,  after 
which  the  work  for  the  erection  of  the  plant  was  to  begin. 

The  municipal  Council  in  its  session  of  March  30th  last  passed 
a  report  rendered  by  the  city's  attorney,  in  which  it  was 
held  that  the  luunicipality  was  not  bound  for  the  erection  of  the 
electric-light  plant,  and  the  contract  with  Mr.  Michelena  was 
declared  rescinded.  In  the  same  session  a  Committee  of  three  was 
appointed  to  study  and  take  under  advisement  the  form  and  the 
means  for  the  realisation  of  the  work.  It  was  also  resolved  to 
contract  a  loan  for  the  installation  of  the  new  plant. 

PHILLIPINE  ISLANDS.  —  The  American  correspondent  at 
Manila  reports  that  Lucban,  Taycbas  Province,  is  to  install  a 
hydro-eleotrio  plant  to  supply  light  and  power  to  the  municipality. 
The  proposed  plant  will  cost  §30,000.  The  machinery  will  be  pur- 
chased from  American  importers,  and  the  plant  will  be  ready  for 
operation  in  August.  The  project  will  be  financed  by  Filipino 
capital,  through  a  corporation  floated  in  the  municipality.  The 
power  for  the  plant  will  be  generated  by  the  water  of  the  Pagsipi 
River,  which  flows  through  the  municipality.  The  electric  light 
and  power  station  will  consist  of  a  Pelton  water  turbine,  coupled 
to  a  General  Electric  alternator,  a  concrete  dam  across  the  river, 
a  headgate,  flume,  penstock,  a  complete  power  plant,  transmission 
and  distributing  line.  The  system  will  require  42,000  ft.  of  wiring 
and  1,600  ft.  of  flume  line,  with  a  capacity  of  900  litres  a  second. 
Construction  will  begin  at  once.  Lucban  is  one  of  the  centres  of 
the  Phillipine  hat  industry.  One  of  the  incentives  for  constructing 
the  new  lighting  and  power  system  was  the  great  need  for  better 
lighting  in  the  houses  where  the  hat  industry  is  being  conducted. 

RUSSIA.— The  Administration  of  Waterways  of  the  Interior  in 
Russia  has  prepared  an  explanatory  note  in  regard  to  the  project 
of  law  concerning  the  utilisation  of  water-power.  The  note  men- 
tions the  latest  technical  improvements  achieved  in  this  direction 
during  the  last  ten  years.  The  utilisation  of  water-power  is  of 
special  importance,  inasmuch  as  the  electrical  energy  obtained  can 
be  transmitted  to  considerable  distances.  Hydroelectric  power  can 
be  used  in  all  kinds  of  industries  where  motive  power  is  used,  but 
it  is  of  special  importance  in  mining,  electrochemical  and  metallur- 
gical industries,  and  in  the  manufacture  of  a  number  of  articles 
important  in  agriculture.  Of  the  greatest  importance,  however, 
is  the  use  of  hydroelectric  power  in  the  exploitation  of  ways  of 
communication  as  a  change  from  steam  to  electricity  on  railways 
becomes  a  necessity  in  many  cases,  even  for  long  distances.  The 
24  large  rivers  of  European  Russia,  not  including  the  Caucasus, 
can  furnish  1,000,000  H  P.,  and  the  hydraulic  resources  of  Siberia 
have  not  yet  been  ascertained.  The  total  supplies  of  water-power 
in  Russia  are  estimated  by  some  investigators  at  12,000,000  H  p.  in 
comparison  with  the  total  supplies  in  Western  Europe  of 
34,000,000  H.P.  Western  Europe,  as  well  as  the  United  States,  is 
covered  with  a  network  of  hydroelectric  installations  which, 
in  the  principal  countries  of  Europe,  produce  more  than 
3,500,000  H.P.  In  Russia  a  considerable  number  of  applications 
have  been  received  during  the  last  20  years,  which  circumstance 
has  proved  the  necessity  for  utilising  the  water-power,  but  the 
granting  of  concessions,  a3  well  as  any  activity  by  the  Government 
itself,  has  been  impeded  by  defects  in  the  Russian  regulations. 
Even  in  cases  where  the  exploitation  of  water-power  may  be  given 
over  to  private  enterprise  it  is  always  closely  connected  with  the 
interests  of  the  State.  The  right  of  exploitation  conferred  on  a 
private  individual  places  him  in  a  position  to  control  industry 
which,  under  existing  conditions,  the  Government  believes  should 
belong  to  it.  The  right  of  exploitation  of  the  water-power,  there- 
fore, should  be  given  to  private  individuals  only  on  condition  that 
it  will  be  under  the  control  of  the  State.  The  regulations  which 
the  Government  propose  to  put  into  force  to  bring  about  this  end 
have  already  been  given  in  detail  in  the  Electbical  Review. 

Lit|uidatioiis.  —  Coast    Development  Cokporation, 

Ltd. — A  meeting  of  creditors  was  held  on  Tuesday  last,  June  8th, 
at  Winchester  House,  Old  Broad  Street,  E  C. 

Beck  Engineering  Co.,  Ltd. — A  petition  for  the  winding  up  of 
this  company  has  been  presented  by  the  Sloan  Electrical  Co.,  Ltd., 
of  Conradty  House,  Golden  Lane,  E.C.,  and  will  be  heard  on 
June  15tb, 
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EnaTavinif  on  felluloid,— One  of  the  arts  in  which 
we  have  been  larg-ely  dependent  upon  Germany  is  that  of  engraving: 
on  celluloid,  and  we  understand  that  the  great  bulk  of  engineers' 
rules,  scales  and  protractors  were  obtained  from  that  source  up  to 
the  commencement  of  the  war.  We  are  therefore  glad  to  learn 
from  the  United  Metal  Engra.visg  Co.,  Ltd.,  of  40,  High 
Bridge,  Newcastle-on-Tyne,  that  they  have  developed  a  process  of 
engraving  on  white  and  clear  celluloid  which,  they  claim,  is  equal, 
or  superior,  to  the  German  proces?.  We  have  received  samples  of 
both  kinds,  a  transparent  protractor,  which  is  a  really  beautiful 
piece  of  work,  and  a  section  of  scales  for  a  slide  rale  which  merits 
high  commendation.  We  trust  that  the  result  of  the  company's 
enterprise  may  be  the  capture  of  this  important  branch  of  German 
trade. 

FiiT. — An  outbreak  of  fire  at  Carron  Iron  Works,  at 
Falkirk,  did  considerable  damage,  the  grinding  mills  and  grinding 
shops,  with  valuable  michinery,  including  large  electric  motors, 
being  involved. 

A  Manchester  Exhiltitioil. — The  Ironmongery  and 
Hardware  Trades'  Eshibition,  which  was  opened  on  June  3rd  in 
the  City  Exhibition  Hall,  Manchester,  is  to  close  to-morrow, 
Saturday.  Mr.  L,  A.  McGeooh,  president  of  the  Ironmongers' 
Federated  Association,  Inc.,  is  chairman  of  the  Exhibition.  The 
exhibits  include  the  following : — W.  &  T.  Avery,  Ltd.,  weighing 
machines;  Carborundum  Co,,  Ltd.,  abrasive  materials;  Carron 
Co.,  electric  stoves  and  cooking  and  heating  apparatus  ;  Excelsior 
Fibre  Co.,  Ltd,,  fibre  goods  ;  E.  O.  Walker  «.t  Co.  (electrical  con- 
tractors and  engineers)  ;  G.  D.  Gibson  A:  Co.,  Ltd.,  electric  vacuum 
oleaners  ('  Doty, "  "  Duplex  "  and  "  Damore  "),  and  electric  motors 
for  sewing  machines ;  Eyre  &  Sons,  Ltd.,  electric  light  fittings  ; 
and  the  Falkirk  Iron  Co.,  Ltd.,  who  are  making  electric  cooking 
ovens,  grills,  toasters,  fires  and  other  like  apparatus. 

For  Sale. — Salford  borough  electrical  engineer  invites 
t'lnders  for  the  purchase  ot  10  miles,  r2  sq.  in.,  and  2  miles, 
10  sq.  in.  single  l.t.  paper-inaulated,  lead-covered  cable. 

The  British  Gas  Co.,  Bristol,  have  for  disposal  about  40  tons  of 
cirbon  from  vertical  retorts.  Particulars  are  given  in  our  adver- 
tisement pages  to-day. 

Trade  .4iiiioiiiK'enient$. — The  sales  and  advertising 
departments  of  Messrs.  Siemens  Begs.  Dynamo  Works,  Ltd, 
incindescent  lamp  and  fittings  department,  Dilston,  have  now  been 
transferred  to  3',l,  I'pper  Thames  Street,  E.G.  From  this  address 
the  combined  lamp  and  supplies  business  will  in  future  be  con- 
trolled. The  rearrangement  has  been  made  essential  by  the  rapidly 
increasing  turnover  of  Wotau  and  Tantalum  lamps.  Extensions 
in  the  manufacturing  departments  have  been  accomplished  from 
time  to  time,  and  it  will  be  remembered  that  exceptionally  large 
premises  at  Shacklewell  Lane  were  occupied  some  three  years  ago 
to  provide  store  accommodation  for  the  large  stocks  held  by  the 
company.  Although  this  released  a  certain  amount  of  space  and 
temporarily  eased  the  situation,  the  introduction  of  new  types  of 
lamps,  including  gas-filled  lamps,  demanded  that  further  exten- 
sions should  be  made.  As  a  result  Dalston  Works  will  now  be 
devoted  solely  to  lamp  manufacture,  and  the  output  correspond- 
ingly increased.  It  is  also  hoped  that  the  centralisation  of  the 
lamps  and  fittings  selling  organisations  will  prove  to  the  oonveni- 
ence  of  customers.  All  correspondence  relating  to  "  Dalston  " 
material  should  be  addressed  to  39,  Upper  Thames  Street,  E.C, 

Messrs.  Neville,  Williams  &  Co.  have  disposed  of  their  busi- 
ness as  follows  : — The  Ensign  electric  fires,  heaters  and  cooking 
apparatus  to  Messrs.  Ikin  &  Eads,  Ltd.,  )  7,  Maty  lebone  Line,  London, 
W.C,  who  will  continue  the  branch  of  the  business  under  the  same 
name  and  management,  and  who  will  aocept  responsibility  for  all 
outstanding  guarantees  for  heater  units,  and  will  continue  to  supply 
Ensign  electric  fires  and  heaters  ;  the  Varsulat  varnishes,  frosting 
and  colouring  lacquers  and  insulating  materials  to  Messrs.  Bi-Metals, 
Ltd,,  57,  Lant  Street,  London,  S.E. 

Mb.  William  Sweetmore,  eleotrical  engineer,  of  Heywood, 
Linos.,  announces  that  he  has  removed  to  more  central  premises  at 
6,  Market  Street,  Heywood. 

Book  Notices. — The  Journal  and  Trnnsactiom  of 
the  Society  of  Engineers  (Inc.),  for  May,  contains  a  paper  by  Mr. 
A.  H,  Barker  on  "  Heating  and  Ventilation "  and  a  discussion 
thereon,  both  of  which  are  of  interest  to  electrical  engineers,  who 
are  in  possession  of  the  ideal  means  of  performing  these  functions. 

The  Faradaij  llons"  Jmirnnl  for  the  Summer  term  contains  a 
"Note  on  the  Third  Harmonic  in  Transformers,"  by  J.  Goodman  ; 
an  article  on  "  Interpolation,"  by  Dr.  Alexander  Russell,  and  a 
variety  of  information  regarding  the  fortunes  of  past  and  present 
studento,  including  a  supplementary  list  of  those  serving  in  the 
Allied  Forces. 

"Constant  Voltage  Transmission."  By  H.  B.  Dvight,  London  : 
Chapman  &  Hall.     Price  .")3.  6d.  net. 

Bankruptcy  Prnceediuss.— T.   Duesbury,  Engineer, 

Electricity  Djpirtmaut,  Sutton  Ooldflald. — Receiving  order  made 
June  4th  on  creditor's  petition. 

J.  W.  k.  T.  W.  Tatters  ALL  (Tattersall  &  Tattersall),  electrical 
engineers,  late  ot  Willesden  Lane,  London. — Discharge  saspeaded 
for  three  weeks  from  May  lltb,  1916. 

Australia. — From  the  British  General  Electric  Co.,  Ltd., 
of  Australia,  we  have  received  a  useful  hanging:  wall  map  of 
Australia. 


Catalogues  and  Lists. — Dota-sing  Radiant  Heat 
Co.,  Ltd.,  3!)  and  40,  York  Place,  Baker  Street,  London,  W.— 
24-page  illustrated  and  priced  catalogue  relating  to  "Hot-point  " 
irons  for  industrial  (laundry,  tailoring,  dressmaking  and  millinery) 
and  domestic  use,  also  "  Eidisk  "  cookers,  and  "  Belenus  "  boilers, 
branders,  soldering  irons  and  several  industrial  heating  devices. 
Copies  of  the  catalogue  will  be  forwarded  on  application. 

Messes.  L.  Andeew  &  Co ,  2,  Whitworth  Street  West,  Deane- 
gate,  Manchester. — Price  list  of  india-rubber  hose,  tubing.s, 
Leclancbe  and  other  batteries,  bell  wire,  &c. 


LIGHTING  and  POWER  NOTES. 


Australia. — In  connection  with  the  agreements  entered 
into  between  the  Sydney  City  Council  and  the  Municipalities  of 
North  Sydney  and  Waverley,  for  the  supply  of  electrical  energy, 
the  Electric  Light  Committee  of  the  City  Council  has  recommended 
that  authority  be  given  for  the  provision  and  laying  of  the  neces- 
sary cables  and  high-tension  network.  The  cost  of  the  works 
proposed  to  be  carried  out  in  North  Sydney  is  £31,000,  and  in 
Waveley,  £10,5ii0. — Sydney  Morning  Herald . 

A  company  is  being  formed  in  Melbourne  to  take  over  the  plant 
of  the  Toora  (Vic.)  Electric  Light  and  Power  Supply  Co.  and  to 
extend  the  mains  to  Foster  for  the  purpose  of  supplying  electricity 
to  the  town.  Under  the  new  scheme  it  is  proposed  to  utilise  the 
Franklin  River  Falls,  where  there  is  an  abundant  supply  of  water, 
in  lieu  of  the  present  gas  suction  plant. — lenders. 

Bann'or. — Price  Increase. — The  City  Council  has 
adopted  a  recommendation  of  the  Lighting  Committee  to  increase 
the  prioe  of  current  for  electric  lighting  to  6d.  per  unit. 

Barrow. — Annual  Report. — The  report  of  the  year's 
working  of  the  electricity  undertaking  shows  that  the  output  had 
increased  by  72  per  cent,  and  the  revenue  amounted  £26,685,  as 
against  £20,148  in  the  previous  year.  The  gross  profit  was  £12,718. 
compared  with  £8,689,  the  net  profit  £3,liiJ,  an  increase  of 
£2,H50.  The  units  sold  reached  3,597,410,  as  against  2,081,317  in 
the  previous  year.  The  total  cost  per  unit  was  0'925d.,  as  against 
r321d.  in  1914. 

Batley. — Loan  Sanction,  &c. — The  L.G.B.  has  sanc- 
tioned the  borrowing  of  £3,391  for  the  purposes  of  electric  cable 
extensions  ;  the  Electricity  Committee  recommends  that  th« 
surplus  on  the  revenue  account  of  the  electricity  undertaking 
should  be  applied  to  clearing  off  the  debit  balance  on  the  susponeo 
account.  In  respect  of  the  cable  extensions,  the  representations 
made  by  the  Council  in  London  have  been  of  such  a  character  that 
the  electric  cable  extensions  to  Healey,  Carlinghow  and  Bradford 
Road  West  can  be  proceeded  with, 

Belfast, — A  Sub-Committee  of   the  Council  has  been 

appointed  to  consider  the  entire  question  of  the  electricity  depart- 
ment and  its  reorganisation,  and  to  report  to  a  special  meeting 
of  the  Council  on  or  before  the  2Uh  inst. — Helfart  .Wi/n  Letter, 

Blackltiirn. — The  Electricity  Committee  has  decided  to 
inform  applicants  for  a  supply  of  electricity  in  the  Wilpshire  district 
that,  owing  to  the  war,  the  Committee  cannot  see  its  way  to  proceed 
further  with  the  matter  at  present. 

Bradford. — Workhoi-se  Li<;htin(;,  kv. — The  new 
electric  lighting  installation  of  the  North  Bierley  B.  ot  G.,  at 
Clayton,  was  formally  opened  last  week.  It  had  been  considered 
that  economy  might  be  effected  in  regard  to  the  lighting  of  the 
various  buildings,  the  cost  of  gas  for  the  previous  five  years  being 
about  £,"i00  per  annum.  Two  engines  are  being  utilised  of  IS  and 
40  II  HP.  respectively,  and  both  can  be  used  for  driving  the  two 
25-KW.  dynamos  or  for  laundry  purposes.  Current  is  supplied  for 
750  lights.  The  estimated  cost  of  the  installation  is  £1,260.  Mr. 
T.  Roles,  the  city  eleotrical  engineer,  baa  acted  as  consultant  for  the 
scheme. 

The  Corporation  Eleotrioity  Committee  has  decided  to  make  % 
contribution  of  £10  for  the  current  year  to  the  funds  of  the 
Engineering  Standards  Committee. 

Brcdbury  and  Roniiley. — The  U.D.C.  has  consentfld 

to  overhead  wires  being  ereoted  in  connection  with  the  supply  of 
electricity  to  the  district  from  Stockport,  provided  that  the  oablea 
are  laid  underground  when  the  Coanoil  requires  it. 

Burnley. — The  L  fi.R.  having  intimated  that  it  would 
not  ba  prepared  at  present  to  sanction  the  raising  of  any  further 
moneys  for  the  purpose  of  laying  ordinary  servioe  cables,  the  E.L. 
Committee  has  decided  that  the  cost  of  laying  and  oonneoting  ot 
services  be  paid  out  of  revenue. 

fherlton     (Kent).— Camp     Supply. — The    Military 

authorities  have  erected  a  generating  station  on  St.  Martin's  Plain, 
and  overhead  wires  have  been  carried  over  the  public  roads  without 
any  arrangement  with  the  U.D.C.  The  Council  hag  decided  to 
communicate  with  the  authorities  on  the  matter,  so  as  to  fix 
responsibility  should  any  aocideot  arise  from  the  live  wlret, 
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■    CUiohfSter. — Restricted    Lighting. — Owing    to   re- 

Btrioted  street  lightins,  the  Eleotrioi'y  Co.  has  allowed  the  T.C.  a 
rebate  of  £100  on  the  public  ligrhtine;  contract,  which  has  been 
oaaoelled.  A  new  contract  is  based  on  a  sliding  scale  of  charges, 
accordin°r  to  the  number  of  lamps  used. 

Colcliester. — Year's     Working. — During     the     last 

financial  year,  the  Corporationeleotrioity  department  sold  l,658,59fi 
units,  an  increase  of  25,000  on  the  previous  year.  The  revenue  for 
the  year  was  £18,110,  and  the  gross  profit  £7,813  ;  the  surplus 
after  mcetiner  financial  charges,  £813.  was  carried  to  reserve.  It 
has  been  decided  to  increase  all  lighting  charges  by  id.  per  unit. 

Continental.  —  Spain.  —  Two   concessions   have   been 

granted,  according  to  ImUistria  e  InrencionfS,  for  the  establish- 
ment of  hydroelectric  works  for  the  generation  of  electric  current 
for  local  lighting  purpopes.  The  site  of  one  of  these  stations  is 
on  the  River  Molins,  near  Tobera,  in  the  province  of  Burgos,  and 
of  the  other  on  the  River  Mundo,  in  the  province  of  Albacete. 

Doncaster. — Proposed  Loan. — The  L.G.B.  has  sug- 
gested that  the  Corporation's  application  for  sanction  to  borrow 
£2,.500  for  electrical  service  mains  be  deferred. 

Dover. — Proposed  Loans. — The  L.G.B.  has  sanctioned 
a  loan  of  £1,000  for  new  services  on  condition  that  the  money  is 
spent  on  work  for  the  Naval  and  Military  authoiides  only.  The 
cost  of  other  connections  will  be  met  out  of  revenue.  With 
reference  to  an  application  for  a  loan  of  £6,000  for  a  1,000-KW. 
set,  the  L.G.B.  has  pointed  out  that  the  circumstances  justify  a 
smaller  machine  being  installed.  The  T.C.  has  decided  to  let  the 
matter  stand  over. 

AsxuAL  Accounts. — The  report  of  the  Corporation  electricity 
department  for  the  year  ended  March  3l8t  last  shows  total  receipts 
amounting  to  £25,rifi9,  and  a  net  profit,  after  payment  of  all  out- 
goings, of  £2,928.  During  the  year  330,000  more  units  were  sold 
than  in  the  previous  year. — Doeer  E^rpress. 

Dundee. — The  report  of  the  Corporation  electricity 
department  for  the  past  year  shows  an  increased  revenue  of  £6,739 
over  the  preceding  year.  Expenditure  had  increased  to  the  extent 
of  over  £7,500.  Dealing  with  the  estimates  for  the  current  year, 
owing  to  the  abnormal  price  of  coal,  &o.,  the  expenditure  is 
estimated  at  fully  £13,000  over  last  year.  From  this  must  be 
deducted  the  net  profit  carried  forward  of  £2,,S35.  To  cover  the 
balance  the  estimates  have  been  framed  with  10  per  cent,  extra 
price  on  lighting,  10  per  cent,  on  tramways  supply,  and  15  per 
cent,  on  power.     The  accounts  and  estimates  were  approved. 

Dni'Iiaiu. — Price  Increase. — The  Newcastle  Electric 
Supply  Co.  has  increased  the  price  of  current  supplied  in  the 
city  by  023.  per  unit  for  every  61  by  which  the  average  quarterly 
cost  of  coal  used  is  above  7e.  per  ton,  or  jiro  rata  for  smaller  varia- 
tions of  cost. 

Enfield. — Street  Lighting. — As  the  North  Metropo- 
litan E.P.  Distribution  Co.  has  not  responded  to  an  invitation  to 
snbmit  proposals  for  street  lighting  by  electricity,  the  XJ  D.C.  has 
decided  to  ask  the  Tottenham  District  Light,  Heat  and  Power  Co. 
if  it  is  prepared  to  continue  the  lighting  for  a  further  year  from 
.Taly  1st  on  the  terms  contained  in  the  existing  contract. 

Friniley.— Pkov.  Order.— At  a  meeting  of  the  D.C. 
on  Jane  1st,  it  was  reported  that  the  York  Town  and  Blackwater 
Gas  Co.  had  written  urging  the  advisability  of  delay  in  laying  the 
EL.  cables  ;  the  Council  decided  not  to  acquiese  in  the  company's 
proposed  application  to  the  B.  of  T.  for  an  extension  of  time  in 
which  to  carry  out  the  obligations  under  the  prov.  order  for  E.L. 

Oillinghain  (Rent).— The  T.C.  has  decided  to  give  a 
supply  of  current  at  '7d.  per  unit  to  Messrs.  Goldsmith,  for  the 
Riinham  Cement  Wjrks,  providing  the  firm  undertakes  the  whole 
responsibility  of  laying  the  cable,  the  Council  to  have  the  option 
of  purchasing  the  same. 

Gloucester. — Loan  Sanction. — The  L.G.B.  has,  accord- 
ing to  a  local  paper,  telegraphed  its  consent  to  the  request  of  the 
Electricity  C  jmmittee  for  permission  to  lay  a  main,  at  a  cost  of 
£1,500,  to  supply  the  Gloucester  Railway  Carriage  and  Waggon 
Co.,  which  is  engaged  on  Governmefit  work. 

(•rays, — Increased  Prices. — In  order  to  meet  the  large 
increase  in  the  price  of  coal,  advanced  wages,  &c.,  the  T.C.  has 
increased  the  charges  for  current  for  lighting  and  power  by  10  per 
cent,  from  July  1st.    '  '  , 

Grimsby. — Year's  Working.— During  the  year  ended 
March  31st  the  Corporation  electricity  department  sold  2,787,298 
units,  showing  a  slight  increase  on  the  previous  year.  The  year's 
working  resulted  in  a  net  profit  of  £2,817,  as  compared  with 
£4,061  in  the  previous  year,  and  after  making  certain  appropria- 
tions to. capital  outlay  and  for  war  charges,  a  balance  .of  £721 
remains  for  disposal.  The  engineer,  Mr. 'Tignoles,  points  out  that 
-ths  first  six  months  of  the  year  were  very  satisfactory,  but  judging 
from  the  last  quarter,  a  serious  lofs  in  revenue  from  private  con 
Burners  must  bs  anticipated  unless  conditions  change. 

.-Hove. — Thfe  T.C.  has  been  recommended  to  accept  the 
revised  terms  of  5id.  and  lJ-1  p  r  unit  for  the  first  and  sucjeeding 
hours  teepeotively,  subrnitted  by  the  Brighton  Corporation  for 
earrent  supplied  to  Aldricgton,  and  ia  alio  feoommended  to  incieus* 


the  charge  for  current  to  consumers  at  Aldrington  from  od.  to  5id. 
per  unit  as  from  30th  inst. 

Kendal. — The  T.C,  in  consequence  of  the  great 
increase  in  the  cost  of  coal  and  other  materials,  has  decided  to 
advance  the  price  of  current  to  consumers  for  lighting  by  Id.  per 
unit,  and  to  kinemas  and  to  power  consumers  by  id.  per  unit,  the 
increase  in  each  case  being  one-sixth. 

Lancaster. — Y'ear's  Working. — The  annual  report  of 

the  electricity  department  for  the  year  ended  March  31st,  shows 
that  the  revenue  amounted  to  £9,111,  as  compared  with  £9,185 
in  the  previous  year.  The  total  expenditure  shows  a  reduction  of 
£135  ;  there  was  a  decrease  of  8,967  units  sold  for  lighting,  and  of 
20,741  units  for  power.  The  total  net  profit  was  £410.  as  against 
£318,  and  this  has  been  carried  to  reserve. — Lancastpr  Guardian. 

London.  —  Battersea.  —  The  Electricity  Committee 
reports  having  been  in  negotiation  with  the  Fulham  and  Hammer- 
smith B.C.'s,  with  a  view  to  linking  up  the  undertakings  of  the 
three  municipalities.  The  estimated  cost  of  laying  two  '15  sq.  in. 
mains  between  Battersea— Fulham — Hammersmith  is  £17,441,  to 
be  borne  equally  between  the  three  Councils  concerned.  The  Com- 
mittee recommends  an  agreement  being  entered  into  ;  the  Finance 
Committee  recommends  application  being  made  to  the  L.C.C.  for 
sanction  to,  and  the  advance  of,  a  loan  of  £5,814,  the  Council's 
share  of  the  estimated  cost  of  mains. 

Poplab. — The  Finance  Committfee  of  the  B.C.  has  considered 
the  report  of  the  Electricity  Committee  on  the  disposal  of  the  net 
surplus  of  the  electricity  undertaking,  for  the  year  1914-15.  The 
Committee  has  deferred  consideration  of  certain  of  the  proposals, 
but  recommends  that  the  proposal  to  transfer  £3,500  to  the  credit 
of  the  general  fund  bs  approved. 

St.  Pancbas. — The  Finance  Committee  of  the  L.C.C.  has  notified 
the  B  C.  that  it  is  prepared  to  recommend  the  borrowing  of 
£15,000  by  the  B.C.  for  a  new  5,000kw.  turbine,  subject  to  the 
B.C.  agreeing  to  repay  within  one-half  of  the  period  now 
unexpired,  the  debt  outstanding  on  the  plant  and  machinery  for 
which  a  term  of  42  years  has  been  granted,  and  which  will  on 
the  introduction  of  the  new  machinery  fall  within  the  category 
of  stand-by  plant.  The  condition  is  not  to  apply  to  the  2,360-KW. 
of  plant,  which  it  is  stated  will  be  required  for  working  plant  in 
daily  use.  The  recommendation  of  the  L.C.C.  is  subject  to  the 
consent  of  Treasury. 

The  B.C.  has  decided  to  adhere  to  its  previous  decision  in  regard 
to  the  reduction  of  ontstanding  loan  periods  and  points  out  that 
the  proposed  £15,000  expenditure  is  very  urgent,  as  the  B.C.  has 
already  incurred  liability  for  the  amount  in  question. 

In  connection  with  the  completion  of  the  loan  of  £22,.')30  for 
new  boilers  at  King's  Road  electricity  station,  application  is  to  be 
made  to  H.M.  Treasury  for  consent  to  the  borrowing  of  the 
amount  as  the  additional  boiler  accommodation  is  very  necessary. 

Loug'liboron«')i. — Year's  Working. — The  past  year's 

working  of  the  Corporation  electricity  undertaking  resulted  in  a 
gross  profit  of  £2,992,  as  against  £2,759  in  the  previous  year,  and 
a  net  balance  of  £104  remained  after  meeting  all  charges,  as 
against  £392  in  1914.  Daring  the  year  929,000  units  were  sold  ; 
the  maximum  load  was  5.59  Kw.,  and  the  connected  load  l,.i05  KW. 
The  motors  connected  totalled  910  bh.p.,  and  the  works  costs  at 
'8S6d.  per  unit  represented  a  fall  of   '108d.  as  compared  with  1914. 

Luton. — Plant  Extension. — In  view  of  the  necessity 
of  increasing  the  generating  plant  to  provide  security  in  the 
supply  to  many  firms  engaged  in  Government  work,  the  engineer, 
Mr.  Cjoke,  has  advised,  and  the  Electricity  Committee  agreed  to, 
the  purchase  of  a  3,000/1,700  KW.  Ljungstrom  turbine  set,  to  be 
erected  within  six  months,  at  a  cost  of  £11,175.  An  additional 
air  filter,  cooling  tower,  and  piping  will  bring  the  cost  up  to 
£14,450.  Farther,  he  recommends  the  erection  of  a  sub-station 
and  installation  of  two  500-KW.  converters  at  a  cost  of  £5.200; 
this  building  will  provide  accommodation  for  an  additional 
2,000  KW.  of  converting  plant.  High  and  low  tension  cables  will 
also  be  required  at  an  estimated  cost  of  £6,000,  making  a  total 
proposed  expenditure  of  £25,650,  the  borrowing  of  which  it  is  pro- 
posed to  ask  the  L  G.B.  to  sanction. 

Middleton. — Price  Increa.se. — The  Electricity  Com- 
mittee has  increased  the  price  of  electricity  from  June  let  as 
follows  :— For  lighting  purposes  by  id.  per  unit,  for  motor  power 
purposes  by  12i  per  cent. 

Midliurst  (Susses). — The  Midhurst  and  I>istrict  Elec- 
tric Supply  Co.  has  applied  to  the  B.  of  T.  for  consent  to  use 
400-volt  overhead  transmission  lines  at  Midhurst,  Easebaurne  and 
West  Lavington. 

Manchester. — The  Ratepayers'  Association  has  forwarded 
a  letter  to  the  Treasury  urging  that  sanction  should  not  ba  given 
at  present  to  the  carrying  out  of  the  £,")00,000  electricity  scheme 
.at  Barton,  as  it  would  tend  to  draw  skilled  labour  from  work  moro 
immediately  necessary  for  the  prosecution  of  the  war. 

Morley, —Year's  Working. — The  annual  report  of  the 

borough  electrical  engineer  shows  that  the  total  expenditure  for 
the  past  year  was  £2,284,  as  compared  with  £2,228  during  the 
previous  12  months.  There  was  a  gross  profit  of  £1,640  on  a  total 
revenue  of  £3,925,  but  after  payment  of  interest  on  loans  and 
sinking  fund  charges  there  was  a  net  deficit  of  £801,  as  against 
£443  in  the  pievioag  year. 
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\oi'tliain|>toii. — Ni;\v  Power  Station. — The  Finance 
Committee  of  the  T.C.  has  considered  the  proposals  of  the  North- 
ampton Electric  L'ght  and  Power  Co.  to  constrnot  a  new  generat- 
ing station  on  land  on  the  south  side  of  the  river,  opposite  Mid- 
BQmmer  Meadow.  The  Committee  states  it  has  no  desire  to 
hamper  the  operations  of  the  company,  but  as  the  greater  part  of 
the  receipts  of  the  undertaking  are,  and  will  continue,  to  be 
derived  from  consumers  in  the  borough,  and  the  borongh  funds 
will  receive  no  benefit  from  the  rating  of  the  proposed  station, 
which  will  be  virtually  wholly  situated  outside  the  borough  ;  it 
has  directed  the  town  clerk  to  notify  the  B.  of  T.  that  the  pro- 
posals are  open  to  objection  from  this  point  ,of  view,  and  to  draw 
the  attention  of  the  company  to  the  nuisance  which  might  arise 
from  smoke  from  the  chimney  stacks  of  the  projected  generating 
station. 

OultOII  KhCKI. — IvESTRJCTEIi  LlfiHTlXO. — With  refer- 
ence to  the  rebate  for  street  lighting,  which  has  been  previously 
referred  to  in  the  Electi.ical  Re,\  iew,  the  U.D.C.  has  offered  the 
Electricity  Co.  60  per  cent,  of  its  acconnt  during  the  time 
the  restricted  lighting  is  in  force.  This,  it  is  understood,  is 
acceptable  to  the  company. 

Peteiitor<»u«li. — Year's  Working. — The  accounts  of 
the  electricity  undertaking  for  the  year  ended  March,  1915,  show 
that  the  revenue  amounted  to  £  I0,39S.  as  against  £10  2.31  in  the 
previous  year  ;  the  total  working  expenditure  was  £  "1,647,  against 
£5,415.  With  interest,  provision  for  repayments  and  capital 
expenditure  out  of  revenue,  the  capital  expenditure  was  £7,217  for 
the  year. — Peterhoro^  Standard. 

Reiii'ntC. — lNFm:\iARY  Lighting. — The  B.  of  0.  has 
decided  to  adopt  electricity  for  lighting  the  new  infirmary  ; 
inquiries  will  be  made  of  the  T.C.  as  to  rates  for  supply. 

Rorlulalc. — Proposed  Loans. — It  is  proposed  that 
application  be  made  to  the  L  GB.  for  sanction  to  the  borrowing  of 
£4,400  for  electricity  mains.  The  Biard  is  also  to  be  rtqufsted  to 
consent  to  the  borrowing  of  £20,171,  to  cover  the  amount  payable 
to  contractors  on  existing  contracts,  the  whole  of  the  expenditure 
having  been  sanctioned  by  the  L.G.B.  in  Mirch,  1914. 

Rotlierliaiii. — Loan     Sanction. — The    Treasury    has 

sanctioned  the   borrowing  by  the  Corporation  of   £8,100  for  the 
purchase  of  two  water-tube  bailers  for  the  electricity  undertaking. 

>St.  Alines. — Year's  Working. — The  annual  report  of 
the  electricity  works  states  that  the  revenue  for  the  year  amounted 
to  £12,055,  compared  with  £11,725  for  the  previous  year.  The  total 
working  expenses  amounted  to  £6,573,  compared  with  £6,211,  and 
the  total  expenditure  to  £7,787,  leaving  a  gross  profit  of  £4,268. 
The  gross  profit  was  fqual  to  7'84  per  cent,  on  the  capital  outlay  at 
the  commencement  of  the  year.  Daring  the  year  l.l'.i  l,70;i  units 
were  sold. 

St.  Helens. — Year's  Working. — The  charges  for  elec- 
tricity are  to  be  increased  by  10  per  cent,  from  July  Ist. 

The  revenue  from  the  undertaking  for  the  past  year  amounted 
to  £30,179,  and  the  total  expenditure  to  £29,641,  there  being  a  net 
profit  of  £538. 

Shipley. — Year's  Working. — The  income  from  tlic 
electricity  undertaking  for  the  past  year  was  £13  226  and  the 
expenditure  £13,629,  leaving  a  deficit  of  £403.  The  deficit  is  due 
to  increased  wages  and  assessment  and  heavy  expenditure  on  new 
plant. 

New  Plant  Inaugurated. — List  week  two  new  turbo  alterna- 
tors were  formally  started  up  at  the  electricity  works,  and  will 
replace  the  four  original  turbine  sets.  The  new  plant  will  halve 
the  unit  steam  consumption  of  the  original  machines  and  facilitate 
supply  to  local  factories, 

Sf  retford, — r)uring  the  past  year  the  total  number  of 
units  generated  was  2,782, liOO,  as  compired  with  2,726,355  in  the 
previous  year. 

In  connection  with  the  lighting  of  Longford  Hall,  ac  ible  is  to 
laid  from  the  street  mains  to  the  hall,  at  an  estimated  cost  of 
£50. 

Swansea. — Year's  Working. — The  annual  report  of 
the  Electric  Lighting  and  Tramways  Committee  for  the  year  ended 
March  Slst  last,  shows  a  total  income  amounting  to  £33,297,  as 
against  £32,986  for  the  previous  year.  The  total  works  expendi- 
ture was  t:l8,9i'>.'>,  as  against  £18,562,  including  an  allowance  of 
£397  to  men  on  military  service  ;  there  was  an  increafe  of  £1,400 
on  the  loan  charges,  and  the  net  result  of  the  year's  working  was 
a  profit  of  £1,786,  as  against  £3,312  for  1914.  The  reserve  fund 
amounts  to  £8,996.  The  profit  has  been  carried  to  the  rate 
account. 

'rasiiiaiiia. — The  contracts  made  by  the  Hydro- Electric 
Co.  have  now  been  transferred  to  the  <:overnment,  and  Mr. 
Dickinson,  of  Messrs,  Alfred  Diokinson  i;  Co,,  has  accepted  the 
position  of  consulting  engineer. 

The  i(uestion  of  the  utilisation  of  the  power  derived  from  this 
scheme  has  been  under  consideration,  particularly  in  connection 
with  the  proposed  electrical  treatment  of  the  Blytbe  River  and 
other  iron  deposits.  Owing  to  the  largo  outlay  that  would  be 
necessary  for  a  steel  rail-making  plant,  and  in  view  of  the  fact 
that  the  Newcastle  works  are  to  specialise  in  that  direction,  atten- 
tion has  been  directed  to  the  possibilities  of  prodncinK  other 
marketable  lines,  Buoh  as  steel  fencing  wire.  It  1b  assumed  that 
a  charge  of   £2  per  H.p.  per  annum   would  pay  th«  coit  of  the 


transmission  line,  and  that  on  this  basis  the  cost  of  manufacture 
would  be  less  than  by  blast  furnace  smelting. —  C'liniioiuceaU'i 
Entjineer, 

Taiibridae  Mells.— Loan  Refised.— The  L.G.B.  has 
refused  consent  to  a  loan  for  additional  boiler  plant  and  a  new 
cooling  tower  at  the  Corporation  electricity  works,  on  the  ground 
that  there  is  no  immediate  necessity  for  the  work.  The  Board  has 
also  decided  to  cancel  £1,696 — portion  of  a  loan  of  £6,658  sanc- 
tioned on  November  14th,  1907,  and  not  expended. 

Maketield. — The  Council  has  resolved  to  discontinue 
its  opposition  to  the  Stanley  Electricity  Order  before  Parliament. 

The  Council  has  also  decided  to  apply  to  the  L.G.B.  for  sanctiin 
to  borrow  £4,000  for  the  remodelling  and  extending  of  the 
destructor  plant. 

L.G.B,  Ixi.ii  IBV, — An  inquity  has  been  held  concerning  the 
application  to  borrow  £4,00o  for  extensions  of  the  electricity 
undertaking.  It  was  estimated  that  the  sum  asked  for  would 
meet  the  requirements  of  the  department  for  two  years.  There 
was  no  opposition. 

Weaverhaiii. — The  W'eaverham  Electric  Supply  Co., 
Ltd.,  has  entered  into  a  contract  with  the  Weaver  Refining  Co.. 
Ltd..  Acton  Bridge,  for  a  minimum  supply  of  50,000  units  per 
annnm  for  three  years. 

West  Broiinvicli. — The  T.C.  has  decided  to  increase 
the  price  of  electricity  to  all  consumers  20  per  cent,  in  order  to 
meet  the  extra  cost  of  materials  and  wages. 


TRAMWAY  and  RAILWAY  NOTES. 


\shtoii-Hiuler-l,yiie. — A  deputation  representing  the 
tramwaymen  employed  by  the  three  authorities  in  the  Afhton 
district,  waited  upon  the  authorities  on  the  4th  inst ,  with  a  view 
to  getting  them  to  reconsider  their  refusal  of  an  application  for  an 
increase  of  wages.  It  is  understood  that  the  authorities  decided  to 
adhere  to  their  previous  deci,sion. 

Blackpoo]. — Wo.MK.N  CoNDi'CTORs. — Somc  '.t'.i  employes 
of  the  Tramways  and  Electricity  Department  are  now  on  war 
service,  and  six  men  are  on  munitions  service.  The  Tramways  and 
Electricity  Committee  has  authorised  the  engagement  of  12  women 
conductors,  authority  also  being  given  to  increase  the  number  in 
the  event  of  these  being  insulKcient.  The  women  conductors  will 
receive  the  same  rate  per  hour  as  youths  receive  during  their  first 
year  of  service  as  conductors,  but  their  hours  will  probably  be 
shorter. 

Itoltoii. — War  Bgnisks. — The  application  of  the  local 
branch  of  the  Amalgamated  Association  of  Tramway  and  Vehicle 
Workers  for  a  war  bonus  of  28.  6d.  per  week  for  motormen,  over- 
haulers,  cleaners  and  day  labourers,  has  been  refused.  Other 
alleged  grievances  of  the  men  have  been  referred  to  the  manager 
and  the  representatives  of  the  Assoiiation  for  mutual  adjustment. 

BratitVird. — Ykak's  Working. — The  working  of  the 
Corporation  tramways  during  the  year  1914-15  shows  a  net  profit 
of  £32  ."'00.  as  compared  with  £29,500  the  previous  year.  The 
total  income  was  £30.".,OOO,  an  increase  of  £8,0C0  on  191314, 
representing  Hid.  per  car-mile  as  compared  with  llH.  The 
expenditure  totalled  to  £272  ."00.  and  included  an  item  of  £2,S0O 
for  war  allowances.  Rates  and  taxes  were  reduced  by  £2  000  on 
account  of  rea«Eessment  of  the  undertaking.  The  total  mileage 
run  was  6,372,000.  as  against  6,256,000.  Inoonnei'.  on  with  the  Cor- 
poral ion's  railless  system,  there  was  an  increase  in  receipts  of 
£2,800  consequent  upon  the  opening  of  new  routes  in  the  city  ; 
the  total  income  was  £4.316  (njd.  per  car-mile),  as  against  an 
expenditure  of  £6.016  (8d.  per  .ar-mile),  there  being  therefore 
a  deficit  of  £1,700,  as  compared  with  £111  a  year  ago,  Duiing 
the  year  renewal  of  track  absorbei  £23,300  as  against  £17.600. 
The  reserve  and  renewals  account  now  stands  at  £76,2C>,  and  th« 
total  capital  expenditure  at  £l,C52,00o,  of  which  £440,000  has  been 
repaid. 

Biiiiile.v.— \Var     Bom'Sks. — An    application    by    the 

Corporation's  tramwav  employi^^s  for  a  bonus  of  :U.  per  week  hu 
b;en  refused  by  the  Tramways  Committee,  and  the  refusal  baa 
been  confirpied  by  the  (Janeral  Purposes  Committee. 

IJoiicasfer.— Pkoi'Osed  Loan. —The  B.  of  T.  has 
intimated  to  the  T.C.  that  it  is  unlikely  that  the  loan  of  £8,650 
applied  for  for  the  tramway  undertaking  will  be  sanctioned. 

l,oild«ii,— <»n  Monday  last  a  collision  occurred  l>et\vceu 
two  L.C  C.  cars  near  the  main  gates  of  the  Arsenal  at  Woolwii-h, 
Eleven  people  were  injured,  three  eerionely. 

One  effect  of  the  recent  strike  of  L.C.C.  tramwaymen  was  a 
decrease  in  receipts,  in  two  weeks,  of  over  £ ."^S.eSS,  »s  compared 
with  the  same  period  of  last  year. 

A  new  tube  station  at  Maida  Vale  has  been  opened,  on  the  line 
from  Paddlnpton  to  Q-ieen  •  Park.  The  station  ig  antircly  sUfftd 
by  women. 
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Manchester. — The  Tramways  Committee  has  decided 
not  to  aooede  to  an  application  from  the  Municipal  Emplojes' 
Association  for  an  advance  of  wajres  on  behalf  of  certain  grades  of 
workmen  in  the  employ  of  the  department. 

At  the  City  Council,  on  Tuesday,  it  wa?  stated  that  the  number 
of  Corporation  tramway  employes  who  had  j  lined  the  Colours  was 
1,925,  and  in  a  few  weeks  it  would  be  2,000.  The  cost  to  the  city 
was  now  f  1,31<'>  per  week. 

Rochdale. — The  building  of  the  new  car-shed  has  had 
to  be  postponed  owing  to  the  impossibility  of  obtaining  a  loan  for 
the  purpose. 

Sheffield. — WoJtEX  Conductors.  —  The  Corporation 
tramway  department  has  decided  to  employ  women  car  con- 
ductors and  cleaners.  Already  80  women  have  specially  volunteered 
for  this  class  of  work. 

The  general  manager  of  the  undertaking  has  been  rrq  nested  by 
the  Municipal  Tramways  Association  to  act  as  its  representative 
on  the  Electric  Vehicle  Committee  of  the  I  M.E.A. 

Sunderland. — The  Corporation  Tramways  Committee 
has  decided  to  engage  1 2  women  as  car  conductors. 

Stalybrida'e.— The  Dukinfield  T.C.  has  decided  to  peti- 
tion against  the  Sfalybridge,  Hyde,  Mossley  and  Dukinfield  Tram- 
ways and  Electricity  Board's  Bill  in  the  House  of  Commons. 

West   Hani. — Year's  Working. — There  is  a  surplus 

of  £272  on  the  working  of  the  tramway  undertaking  of  the  Cor- 
poration during  the  year  ended  March  Slst  last.  It  is  proposed 
to  transfer  this  sum  to  the  reserve  and  renewal  funds.  The 
expenditure  amounted  to  £110,935,  and  the  income  credited  to 
the  revenue  account  to  £152,212,  which  includes  £3,786  in  respect 
of  receipts  dne  from  other  authorities  in  connection  with  through 
running.  It  has  again  been  found  necessiry  to  realise  part  of  the 
investments  to  cover  the  cost  of  renewals,  &o.  The  investments 
at  March  31st  stood  at  £15,613,  after  the  foregoing  realisations, 
but  the  whole  of  the  reserve  and  renewals  fund  has  now  been 
earmarked  for  various  purposes. 

The  B.  of  T.  has  given  its  sanction  to  the  borrowing  of  £1,560 
for  the  replacement  of  the  controllers  on  the  tramcars.  In  view 
of  the  desirability  of  oonfioing  fresh  capital  expenditure  at  the 
present  time  within  the  narrowest  possible  limits,  the  Corporation 
has  been  recommended,  at  the  request  of  the  L  G.B.,  to  postpone 
tbe  purchase  of  the  16  new  tramcars  until  after  the  war. 


TELEGRAPH  and  TELEPHONE  NOTES. 


ATele»Taj)h  Spy  Charae. — Abdon  Jappe,  a  Dane,  was 

remanded  at  Plymouth  on  Tuesday  on  charges  of  attempting  to 
elicit  for  the  enemy  information  respecting  warships,  and  of 
possessing  apparatus  capable  of  tapping  telegraphic  and  sending 
telephonic  messages. 

Australia. — The  Post  Office  accounts  for  191.3  and 
six  months  of  1914  show  a  deficit  on  working  of  £53,517,  as  com- 
pared with  £20,0S1  for  the  previous  year.  After  charging  interest, 
pensions,  &c.,  the  total  loss  was  £501,456,  compared  with  £407,102. 
The  increased  deficit  was  largely  due  to  arbitration  awards 
affecting  postal  electricians  and  linemen.  There  were  132,699 
telephones  in  use  in  the  Commonwealth,  and  in  five  of  the  six 
Stales  automatic  exchanges  bad  bjen  opened  or  were  under  con- 
struction. A  loss  of  £151,416  was  incurred  on  the  telegraph 
branch,  bat  the  most  serious  loss  was  due  to  the  telephone  service, 
amounting  to  £296,424.  Wireless  telegraphy  showed  a  deficiency 
of  £35,656,  compared  with  £11,509  in  the  previous  year. 

The  capital  expenditure  on  telephone  lines  and  equipment, 
exclusive  of  trunk  lines,  was  £1,125,625,  and  on  telegraph  and 
telephone  trunk  lines  £267,242.  The  working  expenditure  in  the 
telephone  branch  was  £1,079,461,  an  increase  of  £149,549,  A 
Committee  was  appointed  to  inquire  into  the  large  deficiency  in 
connection  with  the  telephone  service,  and  its  report  is  now  under 
consideration  ;  it  is  stated  that  immense  economies  are  possible. 

In  accordance  with  the  scheme  approved  by  the  International 
Time  Commission  of  Paris,  Melbourne  radio-station  is  now  trans- 
mitting time  signals  at  the  hours  of  noon  and  midnight,  Melbourne 
time — which  is  10  hours  ahead  of  Greenwich  mean  time. —  Wirelef.^ 
World. 

Canada. — Our  correspondent  writes :— 1,136  telephone 
companies  have  made  returns  for  1911,  compared  with  1,07,")  in 
1913.  The  miles  of  wire  now  in  use  amount  to  1,343,090,  an 
increase  of  250,563  over  1913.  In  1914,  the  urban  mileage 
amounted  to  926,947,  the  rural  to  380,142.  There  is  1  mile  of  tele- 
phone wire  for  every  six  of  population.  The  number  of  telephones 
in  use  is  521,144,  or  one  for  each  15'o  of  population.  There  is  no 
other  country,  except  the  TJaited  States,  which  can  show  so  high 
a  ratio. 

China. — The  Government  proposes  to  carry  out  an 
extensive  plan  for  the  installation  of  wireless  telegraphy,  especially 
in  the  North-Western  provinces. — East-em  Engineering. 

Pacific  Cable. — The  story  that  an  attempt  had  been 
made  to  cut  the  cable  at  BamSeld,  B.C.,  has  been  oflSoially 
contradicted- — T.  and  T,  Age, 


Trans-.itlantic  Wireless, — "Wireless  communication 
between  the  United  States  and  Germany  has  been  severely  handi- 
capped lately  by  static  conditions  prevailing  in  the  North  Atlantic 
at  this  season  of  the  year.  The  wireless  station  at  Sayville,  L.I., 
has  been  frequently  isolated  from  the  sending  plant  at  Nanen, 
Germany.  The  same  conditions  exist  at  the  Tuckerton,  N.J.,  plant. 
Such  messages  as  are  received  at  Sayville  are.  for  the  most  part, 
fragmentary,  or  often  impossible  to  decipher. — T.  nnd  T.  Age, 

Inited  States. — The  first  daylight  message  from  the 
new  naval  radio  station  at  Darien,  in  the  Panama  Canal  Zone,  to 
the  Navy  radio  station  at  Arlington,  near  Washington,  was  received 
on  April  30th.  The  distance  is  2,000  miles.  The  sending  and 
receiving  radius  of  the  new  Darien  station  is  4,000  miles.  The 
radio  installation  at  the  Darien  station  is  on  the  Poulsen  arc 
system,  and  this  station  will  be  the  most  powerful  in  the  world 
using  exclusively  this  type  of  equipment.  Since  the  United  States 
Navy  has  been  in  temporary  control  of  the  German  radio  station 
at  Tuckerton,  the  Poulsen  arc  system  has  been  installed  at  that 
point  and  is  being  successfully  used  in  communicating  in  daylight, 
as  well  as  by  night,  with  the  station  at  Eilvese,  Germany,  over  a 
distance  of  about  4,000  miles.  The  number  of  words  handled  each 
week  averages  about  10,000. — Electrical  Berieic  (r.,S'.4.). 

Mireless   Injunction. — The  U.S.A.  Circuit  Court  of 

Appeals  has  affirmed  the  order  of  Judge  Hough,  granting  a  prelimi- 
nary injunction  restraining  the  De  Forest  RadioTelephone  and 
Telegraph  Co.,  the  Standard  Oil  Co.,  of  New  York,  and  Lee  De 
Forest  from  infringing  the  fundamental  Marconi  and  Lodge  patents 
relating  to  wireless  telegraphy, — T.  and  T.  A;/e. 

Wireless  Amalu'aniation  7 — According  to  the  Financial 
yens,  the  presence  of  Mr.  S.  F.  St.  J.  Steadman  on  the  board  of  the 
new  Poulsen  Wireless  Co.,  the  registration  of  which  was  announced 
in  our  last  issue,  is  very  significant.  Mr.  Steadman  is  the  private 
legal  adviser  of  Mr.  Godfrey  Isaacs,  and  his  new  directorship  coin- 
cides with  reports  that  the  relations  between  the  Government  and 
the  Marconi  Co.  are  not  so  intimate  as  they  were,  and  that  in  future 
the  Poulsen  system  is  likely  to  occupy  a  more  prominent  position 
than  formerly.  It  suggests  that  "the  Poulsen  people  are  tending 
to  coalesce  with  those  who  control  the  Marconi  Co." 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Melbourne. — Aug.  11th.  One  1,000-kw. 
D.c.  generator  complete,  liquid  starter,  &.C.,  for  City  Council.  See 
"Official  Notices"  ,Iune  4th. 

Adelaide.  —  July  14th.  Galvanised-iron  wire,  for  P.M.G.'s 
Department.     See  "  Official  Notices"  June  4th. 

Sydney. — July  19th.  City  Council.  Meters  for  the  Electric 
Light  Department,  Town  Hall.     Specification  10s.  6d. 

July  19th,  City  Council.  Maximum-demand  indicators.  Speci- 
fication (10?.  6d.)  from  Electric  Light  Dspartment. 

July  19th.  Steel  towers  for  33,000-volt  transmission  line. 
Specification  (lOs.  6d.)  at  E.L.  Department,  Town  Hall. 

July  2  Ist.  N.S.W.  Government  Railways  and  Tramways  Depart- 
ment.    One  250K-.V.A.  turbo-generator.* 

Specifications  for  the  items  marked  '  can  be  seen  at  the  B.  of  T. 
Commercial  Intelligence  Branch  in  London. 

Batley. — June  IGth.  1,.500  tons  of  pea  nuts  (washed) 
for  the  Corporation  electricity  station.   Manager,  Electricity  Works. 

Belfast. — June  16th.  Corporation.  Six  or  12  months' 
supply  of  steam  coal  (23,000  or  4.">,000  tons  respectively)  for  the 
electricity  work?.     Forms  of  tender  from  Mr.  T.  W.  Bloxam,  City 

Electrical  Engineer. 

Colchester. — June  15th.  Steam  coal  (about  ."),.500 
tons),   for  the  Corporation    Electricity  Works.      Mr.  W.  Frisby, 

Electrical  Eogineer. 

Ealinn'.  —  June  21st.  Coal  for  the  T.C.  Electricity 
Works.     Mr.  J.  Douglas  Knight,  Electrical  Engineer  and  Manager. 

Eastbourne. — Jane  26th.  160  ft.  of  14-in.  cast-iron 
circulating  water  piping  and  valves.   See  "  Official  Notices  "  to-day. 

Edinburgh. — June  21st.  Two  5,000-kw.  turbo-alter- 
nators and  condensing  plant,  for  Portobello  supply  station.  See 
"  Official  Notices"  May  21st. 

E.veter.  —  June  14th.  Corporation.  Three  or  sis 
months'  supply  of  steam  coal,  for  the  Electricity  Department. 
Specification  from  the  Town  Clerk. 

Glasn'OW. — June  16th.  Corporation.  145,000  tons  of 
coal  (singles  and  pearls)  for  the  electricity  generating  station. 
Specification  from  Mr.  W.  W.  Lackie,  75,  Waterloo  Street. 

Kirkcaldy. — June  llth.  Corporation.  100  half-watt 
l.OOOc.P.  lamps  and  lanterns  for  street  lighting.     See  "  Official 

Notices"  May  2Sth. 

Lancaster. — June  19th.  Corporation.  Six,  nine,  or 
12  months'  supply  of  coal  and  slack  for  the  electricity  works 
Forms  of  tender  from  Mr.  J.  B.  Patterson,  Electricity  Works, 
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London.  —  ^^t.  Paxcras.  —  June  Uth.  Corporation. 
Twelve  months'  supply  of  Welsh  and  steam  coal  for  the  electricity 
stations. 

Metbopolitan  Asylums  Board. — Jane  30th.  Liehfiner  instal- 
lation at  the  Grove  Fever  Hospital,  Tooting  Graveney,  S.W.  See 
"  Offloial  Notices  "  to-day. 

FuLHAii.— Jane  30th.  11,000  tons  of  coal,  for  the  Borough 
Electricity  Works.     See  "Official  Notices'"  to-day. 

West  IL\m. — June  14th.  Installation  of  lighting  and  water- 
heating  apparatus  at  Knox  Road  Special  School,  for  Education 
Committee.     See  "Official  Notices"  May  2>!th. 

Mancliester. — Juno  KUh.  40-kav.  steam  dynamo  for 
Cottage  Homes,  Styal,  for  Manchester  Union.  See  "  Official 
Notices  "  June  4th. 

Maidenhead.— Coal  for  the  T.C.  electricity  works  for 
year  ending  September  30th,  1916. 

Plymouth. — June  21th.  1.3, .")00  tons  of  steam  coal  for 
the  Electricity  Department.  Specification  from  the  Electrical 
Engineer. 

Rang'oon. — August  11th.  Installation  of  a  system  of 
fire-alarmp,  for  the  municipality.  Specification  (IDs.)  from  Messrs. 
Ogilvy,  Gillanders  &  Co.,  r,7,  Cornhill,  EC. 

Redditch. — .Tune  I  tth.  h.t.  three-phase  switchboard. 
See  "  Official  Notices"  May  2Sth. 

Shrewsbury.  —  June  18th.  Corporation.  Twelve 
months'  supply  of  best  rough  slack  and  best  steam  coal,  for  the 
Lighting  Committee.  Particulars  from  Mr.  C.  M.  Johnston, 
Engineer  and  Manager. 

Tasmania.  —  Launceston. — July  26th.     Sub-station 

equipment.  Section  I,  Converter  machine,  switchgear,  &o.  ;  Section 
II,  Underground  feeder  cable.  Specification  (21b.)  from  the  City 
Electrical  Engineer,  Town  Hall. 

HoBAET. — July  6th.  Lead-covered  telephone  cables  ;  glassware 
and  other  material  for  batteries  ;  telephone  instruments,  &o.,  for 
P.M.G.'s  Department.     See  "Official  Notices"  May  2Sbh. 

Warrington, — June  isth.  e.h.t.  cable,  for  P^lectricity 
and  Tramways  Committee.     See  "Official  Notices"  to-day. 

Wi^an. — June  I'lst.  Corporation.  Two  water-tube 
boilers  with  mechanical  stokers.    See  "  Official  Notices"  to-day. 


CLOSED. 
Australia. — The  following  contracts  have  been  placed : — 

P.M.G.'s  Department,  South  Australia. — 
28  tons  galvanised  iron  wire,  4O0  lb.  per  mite,  £20  58.  per  ton.— R,  Johnson, 

CUpham  &  Morris. 
51  tons   H.D.  copper  wire,  200  lb.  por  mile,  £9Q  pt     ton.— H.I.  &  Helsby 
Cables,  Ltd. 
Victorian  Railways  Dept.     (Electrical  equipment  of  Melbourne  suburban 
system. )  — 
Track,    feed-boxes,    s'gnal    transformers,    switchgear,   .to.,   £15,612.  —  A. 

Reyrolle  &  Co.,  Ltd. 
Eleotricallv-operated  car-shed  cranes.  £(,480.— Chambers,  Scott  &  Co.,  Ltd. 
Track  bonds.  £7,086.— B.I.  &  Helsby  Cables.  Ltd. 

Fuse,    distribntinn    boxes   and    fuses    (Sohedule    rates).— Siemens    Bros. 
Dynamo  Works,  Ltd. 
N.8.W.  Railways  and  Tramways  Dept. — 
EleotricallydriveQ    capitans  for  Bullock  Island,  ft.esa.  —  Meadowbank 
Manufacturing  Co.  —Tendrr.*. 

P.M.G.'s  Department,  South  Australia.— 

22.800  insulators,  porcelain.— F.  Kanematsn,  £581. 
P.M.G.'s  Department,  Victoria. — 
Aocumulator  battery,    Tudor   typo,    for    Pjrth,   W.A.,    £32J.— J.  R.   W, 

Gardbam. 
Three  miles  cab'e.  paper-insulated,  104  pairs,  £399  per  mile:  three  miles 
cable,  paper-insulated,  89  pairs,  £223  per  mile. — British  Insulated  and 
Helsby  Caliles,  Ltd. 
Sydney  Board  of  Water  Supply.- Ryde  pumping  station,  one  steam  turbine 
and  condenser,  Mobbs'  Hill  pumping  p'ant. — 
WilUns  &  Robinson,  £1.011. 
William  Adams  &  Co  ,  £5,16C. 
Belliss  &  Morcom,  £4,376. 

Australian  General  Elect-ic  Co.,  (a)  £4,375,  (h)  Stfill. 
Standard  Wavgool  Hercules.  Ltd.,  £5,500. 
Falkiner  Electric  Co.,  (a)  £6,250,  lb)  £5,065,  (c)  £5,890,  (d)  £6,310,  (e)  £4,676, 

(f)  £4,490. 
Haes  &  Eggera,  iai  £3,867,  (bl  £4,685,  (c)  £I,89S,  (d)  £5,675,  (main  tender) 
£4,216. 
The  F.Dgineer-in-rhief  recommends  the  acceptance  of  Messrs.  Willans  and 
Robinson's  amended  tender  for  £4,289. 
Sydney  City  Council.- Street  lamp  fittings  — 
British  General  Electric  Co.,  alternative  £816,  formal  tender  £1,035. 
Aost.  General   Electric  Co.,   alternative  D  £1,107,  alternative  B  £1,9SS, 

alternative  C  £1,249,  alternative  CI  £1,370. 
W.  Q.  Watson  4  Co.,  formal  tender  £1,399. 
Anst.  General  Eleotrio  Co.,  formal  tender  £1,487. 
W.  G.  Watson  ft  Co.,  alternative  A  £1,458. 
Aust.  General  Electric  Co.,  alternative  Bl  £1,543. 
W.  G.  Wation  &  Co.,  alternative  B  £1.706. 
Aust.  General  Electric  Co.,  formal  £I,71'J. 
W.  G.  Watson  &  Co.,  alternative  D  £1,761. 
Aust.  General  Electric  Co.'s  tender  alternative  Bl,  amounting  to  £1,543, 
recommended  for  acceptance. 
Nitre  incandescent  lamps. — 
Lawr  nee  &  Hanson,  for  lamps  manufactured  in  Holland,  £481. 
Anst.  General  Electric  Co.,  for  lamps  manufactured  in  America,  £181. 
W.  G.  Watson  &  Co..  for  lamps  manufactured  in  Holland,  £634. 
Aust.  General  Electric  Co.,  for  lamps  mannfaotured  in  England,  £666. 
B'-itisb  General  Electric  Co.,  for  lamps  minufacturcd  in  Erg  and.  £875. 
Auat.  General  Electric  Co  'e  tender  for  £161  recommended  for  acceptance. 
Transformer  tes'ing  apparatus. — 
Aust.  General  Electric  Co.,  £269. 
Haes  &  Eggere,  £339. 

Aust.  General  Electric  Co.'s  tender  recommended  (or  acceptancs. 

Insulator  pins.— W.  G.  Watson  &  Co.,  Ltd.,  £64;    W.  Elder  *  Co.,  £100; 

Storey  &  Keers,  £100  ;  J.  Soimerdale  4  Son,  £129  ;  W.  Adams  4  Co.,  £388, 

Meesri.  W.  G.  Wateon  A  Co.'s  tender  reoommeodeiJ  for  aoceptanoe. 


Bradford. — The  Tramways  Committee  has  accepted  the 
tender  of  the  M.  i:  G.  Truck  and  Engineering  Co.,  Ltd.,  for  100 
tramcar  trucks  at  £87  each,  and  Messrs.  Brown,  Boveri  k  Co.,  Ltd., 
for  200  tramcar  motors  at  £110  each. 

The  Electricity  Committee  has  accepted  the  ofifer  of  Messrs. 
Hay  ward  Bros.  &  Eckstein,  Ltd.,  London,  for  glass  flooring  (switch- 
board lights)  at  Valley  Road  Electricity  Works,  at  £118  ;  also  that 
of  the  British  Westinghonse  Co.  for  two  oil  switches. 

(aledonian  Railway,— The  Edison  &  Swan  United 
Electric  Light  Co.,  Ltd.,  has  received  a  contract  for  Royal  Ediswan 
lamps. 

(lielni.s ford.  — The  Essex  Education  Committee  has 
accepted  the  tender  of  Mr.  E.  C.  Porter  for  the  E.L.  installation  at 
the  County  High  School  for  girls,  Chelmsford,  at  £73. 

Crewe.— The  T.C.  has  accepted  the  tender  of  Messrs. 
J.  Simon  &  Sons  for  best  Great  Row  slack  coal  for  the  electricity 
works,  at  ICs.  lOd.  per  ton,  subject  to  satisfactory  tests. 

Darwen. — The  T.C.  has  accepted  the  tender  of  Messrs. 
G.  B.  Leach  k  Sons  for  coal  for  the  electricity  works  for  one  .rear. 

Dartford.— The  U.D.C.  Electric  Supply  Committee  has 
accepted  the  offer  of  Messrs.  E.  J.  &  W.  Goldsmith,  Ltd.,  to  supply 
800  tons  of  Rubbly  Culm,  at  193.  fid.  per  ton  deUvered. 

Hull.— The  Education  Committee  received  10  tenders 
for  the  electric  lighting  installation  and  fittings  for  the  new 
girls'  secondary  school.  That  of  Messrs.  T.  W.  Vaughan  i  Co., 
Ltd.,  London,  at  £1,009,  has  been  accepted.  It  was  pointed  out 
that  the  tender  was  £400  less  than  any  other,  and  it  was  suggested 
that  a  mistake  had  been  made. 

Leijl'li. — The  following  tenders  have  been  provisionally 
accepted ; — 

Rotary  converter,  £895.— Bruce  Peebles  &  Co.,  Ltd. 
Switchgear,  £71  — Hwitchgear  &  Cowans.  Ltd. 
Stirling  boiler.  £2,044.-Stirling  Boiler  Co.,  Ltd. 
Underfeed  stoker,  £408.— Underfeed  Stoker  Co.,  Ltd. 

Meter  Contracts. — The  Wallasey  Council  has  placed  a 
contract  for  12  months'  supply  of  single-phase  meters  with  the 
Electrical  Apparatus  Co.,  Ltd.  The  St.  Annes  T.D.C.  has  made  a 
contract  with  the  same  company  for  100  D.c.  house-service  meters 
during  the  next  12  months. 

Messre.  Chamberlain  &  Hookham,  Ltd.,  have  recf  ived  contracts 
for  meters  for  the  coming  year  from  Paisley  and  Wallasey. 

The  British  Thomson-Houston  Co  ,  Ltd.,  hes  received  a  contract 
from  Wallasey  County  Borough  for  12  months'  supply  of  pp.  a.c. 
house-asrvice  meters.  Messrs.  Ferranti,  Ltd  ,  have  secured  a 
contract  for  annual  supply  of  .\.c.  meters  for  the  same  Corporation. 

Slieftield. — The  following  tenders  have  been  accepted  by 
the  Electricity  Supply  Committee  : — 

Underfeed  Stoker  Co.,  Ltd.— Renewal  of  mechanical  stokers  at  Neepsend, 

£3,165. 
Bradshaw  &  Co.— Two  natural-draught  water-cooling  towers,  including 

foundations  and  all  fittings  and  accessories,  £8,514. 
E.  Taylor.  Ltd. — Excavat  ioim  and  building  of  reinforced  concrete  retaining 

wall  at  Neepeend,  £2,2*6  ;   also  excavating  trench  and  laying  31-in, 

oast-iron  drain  pipe,  £699. 

The  tender  of  Messrs.  Brown,  Bayley's  Steel  Works,  Ltd..  has 
been  accepted  by  the  Tramways  Committee  for  the  supply  of  .^0O 
steel  tramcar  tires. 

Stockport. — The  following  tenders  have  been  accepted 
by  the  Electricity  Committee  : — 

W.I.  water-piping  for  exhau.'^t,  and  l,3oO  new  stoker  Hnki.— Baboock  and 

Wilcox,  Ltd.,  £85  .ind  £36. 
Oil  filter.— C.  C.  Wakefield  X  Co..  £13  10s. 
Stanchions  for  new  crane.— Leah  \  Rowbotham,  £109. 
Patent  roof  gla;dng.  engine-house  extension.— Melloives  *  Co.,  Ltd..  li. 

per  sq.  foot. 
A.o.  testing  set.— Eckstein,  Heap  .4  Co.,  Ltd.,  £41. 

Feed-water  heater,  with  separator.- Worthington  Pump  Co.,  T  td.,  £144. 
SOin.  valve  for  circulating  pump. —Alley  &  Maeltllan.  Ltd..  £Itf. 
Circulating  water  screens.— F.  w.  Brackett  .^  Co  .  Ltd.,  £tOO. 
5-n.ii.r.  motor  for  driving  screening  apparatus.  -McClure  A  Whitfield.  £31. 

The  Health  Committee  has  accepted  tenders  of  Messrs.  McCiure 
and  Whitfield  for  electric  lighting,  at  £.:■•<  and  £22  respectively. 

Sunderland.  —  The  T.C.  on  Wednesday  accepted  the 

following  tenders  :  — 

British  Thomson-Houston  Co.,  Ltd.— Bearings  (or  split-pole  rotary. 

Doulton  4  Co. — Btonewarc  insulators. 

Key  Engineering  Co.— Cable  ducts. 

B.I.  d  Helsby  Cables,  Ltd.— e.u.t,  cable  and  copper  strip. 


FORTHCOMING    EVENTS. 


North  of  England   Instltale  of  Mining  and   Meehaalcal  Engineers.— 

Hatnrday,   June    12tb.       At   'J  p.m.      At    Newoaaileon-Tyne.      Otneral 
Meeting, 

Salford  Technical  and  Engineering  Association,— Satarday.  June  19ib. 
At  8  p.m.     Visit  Stuart  Street  Power  tiiation,  Manchester. 

Point    Five    Association.  —  Thursdsv,  June  !7lh.      At  7  p.m.      At  Trlelty 

House,  Oxford  Street,  W,    Meeting- 
Incorporated  Municipal  Electrical  Association. -June  17th  and  Ir^th.    At 
Institution  of  Electrical  Kngincers,  Victoria  Knibankmeot,  W.C. 

Thursday,   Juno   17lh.— At   10  a.m.   and  2.30  p.m.,   reports;    6  p.m., 
parade  and  demon^lratlon  of  oltrtrioal  vehicles. 

Friday,  June  ISth.— At  9.80  «.m..  Council  Mceiirc  :  at  10  a.m..  Annual 
General  Meeting. 
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NOTES. 


Merchandise  Marks  Act  Prosecution  :  Sum- 
monses T^lthdrawn.— Before  Sir  John  Knill,  at  the  Mansion 
Honse  Police  Court,  on  Wednesday,  the  British  Thomson-Houston 
Co.,  Ltd.,  of  MazJa  House,  Upper  Thames  Street,  appeared  to 
answer  an  adjourned  summons  charging  them  with  having,  on 
March  5th,  unlawfully  applied  to  the  "  one  only  electrophone," 
a  certain  false  trade  description,  viz.,  the  "one  only  B.T.H. 
Electrophone."  contrary  to  the  provisions  of  the  Merchandise 
Marks  Act  (18S7).  A  second  summons  charged  the  defendants 
with  selling  an  electrophone  to  which  a  false  trade  description 
had  been  applied. 

Mb.  Bodkin,  for  the  prosecution,  said  that,  as  the  result  of  a 
<■  jnsultation.  the  Alderman  would  not  be  troubled  further  with  the 
case.  Mr.  Hammer,  at  whose  instance  these  proceedings  were 
brought,  a9  the  owner  of  the  designs  and  patents  which  were 
mentioned  on  the  last  occasion,  was  advised,  whether  rightly  or 
wrongly  in  law,  that  he  was  obliged  to  take  these  proceedings  in 
order  to  prevent  the  further  dispersal  of  these  instrument?,  which 
contained  his  registered  designs  and  patents,  in  order  to  preserve 
his  rights  therein,  and  to  let  it  be  generally  known  that  he  was 
not  personally  acquiescing  in  the  dispersal  or  distribution  of 
these  instruments  by  way  of  sale.  The  defendant  company 
fully  appreciated  this  position,  and  they  hid  made  certain 
arrangements  which  were  entirely  acceptable  to  the  prosecution. 
In  view  of  this,  he  (Mr.  Bodkin)  would  like  to  say  that,  so  far  as 
they  were  concerned,  for  the  reasons  he  had  indicated,  there  must 
not  be  any  expressed  or  implied  reflection  upon  the  British  Thom- 
son-Houston Co.,  Ltd.,  for  any  part  they  had  taken  in  the  distri- 
bution of  these  articles.  In  the  circumstances  he  asked  leave  to 
withdraw  the  summonees. 

Mr.  Hunter  Gray,  for  the  defence,  said  that,  in  the  course  of  the 
last  hearing,  some  question  was  raised  as  to  the  B.T.H.  Co.  having  a 
factory  in  Berlin.  This  was  not  so.  In  point  of  fact  these  instru- 
ments came  from  an  English  company  incorporated  in  this  country, 
who  have  a  branch  in  Germany.  They  were  made  by  them  and 
sent  to  the  defendant  company. 

Kir.  Bodkin  :  The  question  of  a  subcontractor  now  explains  the 
contradiction. 

Sir  John  Knill :  I  am  pleased,  indeed,  to  hear  what  you  have 
said.     The  summons  will  be  withdrawn. 

Fatalities. — Falkirk. — Sheriff  Moffatt  conducted  an 
inquiry  into  the  cause  of  death  of  John  McClumpha,  engineer,  who 
was  employed  in  No.  1  pit,  Polmaise  Colliery.  It  was  stated  that 
he  met  with  his  death  while  engaged  in  repairing  an  electric  coal- 
cutting  machine.  When  the  repairs  had  been  nearly  completed 
the  machine  was  set  in  motion  before  McClumpha  got  clear  and 
he  was  caught  by  the  teeth  of  the  cutting  disk,  sustaining 
injuries  which  proved  fatal  on  the  spot.  The  jury  returned  a 
formal  verdict  in  accordance  with  the  evidence. 

Kirkcaldy. — By  falling  from  a  gangway,  James  Philip  (28). 
an  electrician,  was  instantaneously  killed  while  engaged  in  instal- 
ling a  system  of  electric  lighting  in  the  new  cork  mill  of  the 
North  Linoleum  factory,  at  Kirkcaldy.  Ha  was  employed  by 
Messrs.  Melville,  Robb  it  Scott,  electrical  engineers,  Kirkcaldy. 

Bbightok. — According  to  the  Press  reports  of  the  inquest  into 
the  death  of  Ernest  Percy  Belcher,  aged  seven,  who  was  killed  on 
Volk's  (Brighton)  electric  railway,  one  of  the  directors  said  that 
strong  wire  netting  was  placed  at  two  parts  of  the  line,  but 
youngster*  brought  pliers  and  cut  it.  Expert  evidence  was  given 
to  show  that  the  maximum  pressure  never  exceeded  170  volte. 
No  accident  like  the  present  one  had  ever  before  occurred  on  the 
railway.  The  jury  agreed  that  the  line  should  be  fenced  on  the 
south  as  well  as  on  the  north  side,  and  that  notices  warning 
persons  against  crossing  it  at  other  than  the  recognised  crossings 
should  be  erected.  The  company,  it  was  stated,  were  prepared  to 
do  everything  in  their  power  towards  making  the  railway  safer. 
A  verdict  of  "Accidental  death  through  comiag  into  contact  with 
a  live  rail"  was  returned.     There  was  no  culpable  negligence. 

I.M.E..4.    Development    Coniniittee.  —  At   the  last 

meeting  of  the  Committee,  held  on  April  16tb,  a  report  was 
received  from  the  Poblicity  Subcommittee  on  the  work  done  with 
regard  to  a  preparatory  scheme  for  the  production  of  printed 
matter  on  a  co-operative  basis. 

Mr.  Danlop,  on  behalf  of  the  B.E  A.M  A.  Council,  offered  the 
use  of  offices  and  clerical  assistance  in  connection  with  the  routine 
work  of  purchase  and  distribution  of  such  printed  matter,  at  least 
during  the  early  stages  of  the  work,  and  the  Committee  expressed 
ite  appreciation  of  this  offer. 

It  was  resolved  that  Mr.  Courtenay,  of  the  General  Electric  Co., 
should  a-st  on  the  Publicity  Sub-Committee  in  place  of  Mr,  C. 
Palmer,  at  present  on  active  service. 

A  report  was  received  from  the  Electrical  Installations  Sub. 
Committee,  and  considered. 

A  report  was  also  received  from  the  Domestic  Appliances  Sub- 
Committee,  outlining  a  preliminary  scheme  for  certain  technical 
invcHtigations  which  the  Qoinaiittee  hopes  to  put  in  hand  at  an 
early  date. 

The  Committee  recommended  the  inclusion  of  Mr.  Shaw,  of 
Worcester,  and  Mr.  Wilmshnrst,  of  Derby,  as  members  of  this  Sub- 
committee, also  tbat  from  time  to  time  members  of  manufactur- 
ing firms  should  be  co-opted  for  advice  and  assistance  in  regard  to 
spaoilia  objects  which  might  be  considered  helpful  to  the  work  of 
the  Development  Committee. 

!c  disousaion  it  was  pointed  out  that  slthongh  Sepletioa  of  staffs 
and  reitrlotioui  placed  on  borrowing    money  must  confldeiabiy 


hamper  development  work,  yet  there  remained  with  most  under- 
takings a  large  amount  of  new  business  to  be  obtained  with  very 
little  expenditure,  and  therefore  there  still  existed  room  for  selec- 
tive canvassing  and  publicity  work  which  might  be  directed  to 
helping  manufacturers  and  traders  under  the  present  difficult  eon- 
ditions.  if  electricity  supply  were  put  forward  more  particularly 
in  regard  to  power,  on  the  strength  of  its  real  time  and  labour- 
saving  advantages,  and  not  merely  as  an  improvement  on  existing 
conditions. 

The  Secretary  reported  the  correspondence  he  had  had  with  Mr. 
Wakeman,  Society  for  Electrical  Development,  New  York,  and  the 
Committee  instructed  hiui  to  thank  Mr.  Wakeman  for  material 
sent  and  offers  of  assistance  and  oo-operation,  which  the  Committee 
appreciated  very  much,  and  to  express  the  hope  that  under  more 
favourable  conditions  in  the  near  future  further  development  in 
this  direction  might  become  possible. 

The  next  meeting  will  take  place  on  June  liith. 


Institution  and  Lecture   Notes.— Physical  Society 

of  Loadon.— At  the  meeting  held  on  May  28th,  a  paper  "  On 
Numerical  Relationships  between  Electronic  and  Atomic  Con- 
stants '  was  read  by  Dr.  H.  S.  Allen,  and  one  "On  a  Method  of 
Calculating  the  Absorption  Coefficients  of  Homogeneous  X- 
Radiation  '  was  read  by  Mr.  H.  Moore. 

Two  experiments  illustrating  novel  properties  of  the  electron 
currents  from  hot  metals  were  shown  by  Prof.  0.  W.  Richardson. 
The  first  demonstrated  the  cooling  of  a  tungsten  filament  when 
an  electron  current  was  allowed  to  flow  from  its  surface.  This 
effect  is  analogous  to  the  cooling  due  to  latent  heat  when  a 
liquid  evaporates,  or  to  the  similar  phenomenon  due  to  the  heat  of 
reiotion  when  a  gas  is  emitted  by  chemical  decomposition  of  a 
solid. 

The  second  experiment  demonstrated  the  flow  of  election  cur- 
rents from  a  hot  filament  to  a  sarrounding  cylinder  against  various 
opposing  P.D.s  up  to  about  1  volt.  The  data  can  be  used  to  find 
the  velocities  of  the  emitted  electrons. 

A  short  account  of  recent  experiments  ou  High  Permeability  in  ■ 
Iron  was  given  by  Prof.  Ernest  Wilson.  ; 

Liverpool  Engineering  Society.— Prof.  E.  W.  Marchant  has 
been  elected  chairman  for  the  coming  year. 

Association  of  Consnlting  Engineers  (Incorporated).— 
The  annual  general  meeting  was  held  atCaxton  Hal),  Westminster,  _ 
on  Monday,  May  .Hist,  191.^,  Mr.  G.  Midgley  Taylor  presiding.  The 
chairman  moved  the  adoption  of  the  report  of  the  Committee,  and 
stated  that  the  Association  had  recently  elected  several  prominent 
engineers  to  membership,  and  from  what  could  be  gathered  by 
conversation  with  consulting  engineers  generally,  the  Association 
was  held  in  high  esteem.  It  was  evident  that  the  Association 
occupied  a  very  strong  position,  and  in  course  of  time,  when 
its  usefulness  became  better  known,  it  was  anticipated  that 
it  would  include  in  its  ranks  the  majority  of  the  consulting, 
engineers  not  only  in  Westminster,  but  also  in  the  United  King- 
dom. One  of  the  heaviest  tasks  undertaken  by  the  Committee 
was  a  consideration  of  the  Model  General  Conditions  of  Contract 
issued  by  the  Institution  of  Electrical  Eagineer?.  to  which  con- 
siderable objection  had  been  taken.  It  wa?  felt  that  general  con- 
ditions of  contract  should  be  applicable  to  contracts  generally,  and 
that  works  pertaining  to  the  electrical  branch  of  the  profession 
should  not  require  any  special  treatment.  The  objections  were 
communicated  to  the  Institution  of  Electrical  Engineers,  and  the 
Association  was  thanked  for  its  views. 

Daring  the  past  year  the  Book  of  Professional  Rules  and  Soale 
of  Fees  had  been  revised,  and,  judged  by  thenumber  of  applications 
received  for  the  book,  not  only  from  members  of  the  Association, 
but  from  Government  departments  and  the  engineering  profession 
generally,  it  had  been  found  of  great  general  utility. 

Although  membership  of  the  Association  was  confined  to  prin- 
cipals of  firms,  there  were  no  fewer  than  five  of  its  members  serving 
with  Hii  Majesty's  Forces. 

Tae  adoption  of  the  report  was  seconded  by  Mr.  W.  J.  E.  Binhie, 
and  carried  unanimously.  The  hon.  treasurer,  Mr.  S.  K.  Lowoock, 
then  presented  his  report,  showing  a  balance  in  excess  of  expendi- 
ture of  £65,  compared  with  £13  last  year. 

Four  London  and  two  country  members  of  the  Committee  having 
retired  by  rotation,  the  ballot  for  new  members  resulted  as 
follows  :  — 

The  four  London  members  elected  were  Messrs.  W.  LI.  Preeoe, 
W.  J.  E.  Binnie,  Ernest  L.  Minsergh,  and  E.  Brough  Taylor. 
The  country  members  elected  were  Messrs.  Walter  Emmott 
(Halifax),  and  F.  W.  Hodson  (Loughborough). 

The  report  shows  that  six  new  members  have  been  elected  during 
the  year,  and  the  membership  now  stands  at  74. 

American  Institute  of  Electrical  Engineers.- On  May  18th, 
Mr.  John  J.  Carty,  chief  engineer  of  the  American  Telephone  and 
Telegraph  Co.,  was  elected  president  of  the  Institute. 

Electric-Liiilit    Switchinsf     ( omiictition.  —  Messrs. 

A.  P.  Lundberg  &  Sons  inform  us  that  the  overseas  results  of  the 
competition  or  examination  published  in  November  last  are  as 
follows  ; — 

Advance-Grade  Certificate. — R.  Drilhon   Fan  (B.P.),  Franca.. 

Intermediate-Grade  Certificates. — H.  Christall,  London,  Ontario  ; 
S.  W.  Ghosh,  Calcutta. 

Preliminary- Grade  Certificates.^E.  H.  Asavaid,  Bombay  ;  P,  N. 
Chiney.  Bombay  ;  J.  J.  Irani,  Poona  :  J.  Eugtocaji,  Bombay. 

Patents  aud  .41ien  Enemies. — The  Board  of  Trade 

h&e  granted  a  lioencs  to  Meem,  R,  6,  Wright  k  E.  E.  Barnside  in 
{aepdot  of  Fstest  Ko.  36,101:13,  9fMt«d  to  Bauer,  .        .  ' 
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Alien  Partiiers, — In  a  circular  letter  to  the  Press,  Mr. 
Harold  Benjamin  draws  attention  to  the  case  of  Englishmen  who 
have  in  partnership  with  them  gentlemen,  born  alien  enemies, 
who  have  become  naturalised  here  ;  whilst  most  of  these  nataral- 
ised  partners  are  men  whose  integrity  is  above  all  snspicion,  the 
firms  with  which  they  are  associated  are  suffering  very  much 
undeserved  hardship  as  a  consequence  of  the  present  strained 
feeling  in  commercial  circles  towards  naturalised  alien  enemies. 
As  a  case  in  point,  an  Englishman  is  in  a  large  way  of  business, 
in  partnership  for  a  term  having  many  years  to  run  with  a 
German-born  gentleman  who  has  been  in  England  a  good  many 
years  and  become  naturalised,  but  whose  name  is  strikingly 
Teutonic.  Since  the  war,  and  particularly  during  the  last  month 
or  so,  the  English  partner  has  practically  had  to  do  all  the  work, 
and  his  partner  remains  more  or  less  in  retirement,  but,  never- 
theless, is  entitled  to  his  moiety  of  profits,  and  such  profits  are 
being  seriously  affected  as  a  result  of  other  firms'  disinclination  to 
continue  to  do  business  with  a  firm  having  an  Englishman  in 
partnership  with  a  former  German.  The  English  partner  has  it 
put  plainly  to  him  by  important  customers  that  they  decline  to  do 
business  with  his  firm  solely  on  account  of  his  partnership  and  the 
firm's  name  ;  it  would  not  help  matters  to  alter  the  firm's  name  so 
long  as  the  partnership  subsists,  and  it  is  a  fact  that  Eaglishmen 
in  such  positions  as  the  one  mentioned  stand  to  suffer  heavy  losses 
because  they  are  saddled  with  partners  who  are,  perhaps  naturally, 
as  it  is  their  livelihood,  disinclined  to  retire  voluntarily. 

If  English  partners  in  such  oironmstancea  put  their  heads 
together,  Mr.  Benjamin  thinks  they  could  address  themselves  to  the 
Government  on  the  subject,  with  a  view  to  seeing  whether  some, 
and  what,  legal  relief  should  be  accorded. 

E.\hibition  Space  Contracts  in  M  ar  Time. — At  the 

Westminster  County  Court  on  Monday,  Lips,  Ltd.,  lookmakers,  sued 
Walter  Cawood,  Ltd.,  organisers  of  a  Shipping  and  Engineering 
Exhibition  which  was  to  have  been  held  at  Olympia  last  year,  and 
C.  H.  Luke  and  F.  W.  Bridges,  organising  managers,  for  the 
return  of  £9  paid  as  deposit  for  allotment  of  space  at  the  exhibi- 
tion and  damages  for  the  exhibition  not  being  held.  According 
to  a  report  of  the  case  appearing  in  the  Financial  Times,  defen- 
dants did  not  agree  to  the  postponement  of  the  exhibition  until 
1916  or  1917.  The  defendants  gave  as  one  reason  for  the  exhibi- 
tion not  being  held  in  1915,  that  exhibitors  engaged  on  Admiralty 
and  War  Office  work  could  not  prepare  suitable  exhibits  in  time, 
but  plaintiffs  maintained  that  an  exhibition  this  year  would  have 
attracted  a  great  deal  of  attention,  and  would  have  been  a  very 
great  success.  Defendants  said  that  the  overwhelming  majority  of 
the  exhibitors  wanted  the  exhibition  postponed.  Judge  Woodfall  gave 
judgment  for  the  plaintiffs  for  £9  and  costs,  with  leave  to  defendants 
to  appeal.  In  doing  so,  he  said  that  he  thought  that  the  extreme 
probabilities  were  that  the  defendants  had  taken  the  wisest  course, 
not  only  in  their  own  interests,  but  in  the  interests  of  exhibitors. 
The  question  arose  as  to  how  far  the  outbreak  of  the  war 
relieved  one  from  the  performance  of  a  contract.  So  far  as  the 
law  applicable  to  that  problem  was  applicable  to  the  present  case, 
it  was  sufficient  to  say  that  because  it  made  a  burden  and  infl'cted 
a  hardship,  that  was  not  a  ground  to  relieve  defendants  from  their 
obligation. 

AIu.niininin  Solder. — Referring  to  the  paragraph  in  our 
issue  of  March  5th  on  this  subject,  Mr.  H.  Grinlinton,  of  2-13, 
Karangahape  Road,  Auckland,  X.Z.,  informs  us  that  Mr.  Overend 
and  he  have  made  further  progress,  and  can  now  solder  any  metals 
together  by  their  process.  Aluminium,  or  any  other  metal  or  alloy, 
can  be  soldered  to  cast-iron  and  other  metals,  and  a  variety  of  solders 
can  be  used.  The  process  is  applicable  to  aluminium  cables,  and 
tests  are  in  progress  to  ascertain  whether  boiling  water  has  any 
effect  on  such  joints  ;  at  the  time  of  writing  no  deterioration  had 
been  observed.  Aluminium  terminals,  we  are  informed,  can  even 
be  soldered  direct  on  carbons,  instead  of  casting  lead  tops  on  them. 
The  statement  that  the  Government  had  placed  an  order  for  100 
terminals  was  not  correct,  but  the  Government  is  inquiring  into 
the  merits  of  the  process.  We  understand  that  the  method  can 
reaoily  be  taught  to  any  mechanic  in  a  few  minutes.  Mr. 
Grinlinton  has  sent  us  samples  of  the  solder  adhering  to 
alaminium. 

\ew  Rays. — It  is  reported  from  New  York  that  a  new- 
electrical  ray,  discovered  by  Mr.  Charles  Stanley,  is  being  investi- 
gated by  the  Government  Department  of  Health.  It  is  claimed 
that  Mr.  Stanley's  invention  does  all  that  it  is  possible  for  the 
X-rays  to  do,  and  more,  because  the  surgeon  would  hj  able  to  seek 
for  bullets  in  a  wound  without  fear  of  burning.  There  is  no 
danger  to  the  operator  or  patient. 

Professional  Classes  in   Mar  Time.— A  meeting  in 

support  of  the  Professional  Classes  War  Relief  Council  was  held 
on  the  let  inst.,  and  was  addressed  by  Sir  John  Sinon  and  others. 
It  was  stated  that  the  Council  was  spending  £430  weekly  ;  at  the 
outset  between  £3,000  and  £  1,000  was  subscribed,  but  the  income 
was  falling  off,  and  unless  the  receipts  were  increased  the  work  of 
the  Council  would  conio  to  an  end  within  three  mouths.  At  least 
£25,000  was  needed  to  oarry  on  the  work  in  the  coming  year. 

Appointments  Vacant.— Electrical  foreman  (£280  +) 

for  Federated  M»lay  States  Government  Riilway  .  foreman  overhead 
lineman  for  Bolton  Corporation  Tramways  »hift  engineer 
(£3  78.  6d.)  for  Warrington  Corporation ,  resident  Mtietant 
engineer  (858.  +  )  for  parish  ol  WiUssden.  Fatticulars  »re  (rlren  In 
OUT  ad'^eTtliement  patree. 


Volunteer  Xotes. — 3ed  Batt  (Old  Boys)  Central 

LoNDOK  Regiment  (Volunteers). — Battalion  orders,  by  Colonel 
S.  G.  Grant  (Officer  Commanding). 

Motor-Cabs. —It  is  proposed  to  entertain  wounded  soldiers 
from  various  military  hospitals  next  Sunday  afternoon  at  Wembley 
Camp.  Members  desirous  of  lending  their  motor-cars  for  this 
purpose  are  requested  to  communicate  immediately  with  the  Adju- 
tant, stating  seating  accommodation  available. 

Week-Bnd   Parades. 

Saturday  : — Route  March.  Battalion  will  parade  at  Baker  Street 
Station  at  2  30  p.m.  Train  to  Wembley  Park.  Drums  and 
bugles  will  attend.  Note.— Particular  attention  will  be  paid 
to  march  discipline. 

Sunday  :— 6  a.m.  Reveille. 

10  a.m.  Church  Parade. 

10.20  a.m.  Battalion  Parade  under  Adjutant. 

2.15  p.m.  Battalion  Parade  under  Commandant 

.V,  G.  Joiner,  Captain  and  Adjutant. 

Educational. — Manchester  Mdxicipal  School  of 
Technology. — The  Session  1915-16  will  commence  on  October  5tb. 
Matriculation  and  Entrance  Examinations  will  be  held  in  July 
and  September.  Further  particulars  are  given  in  our  advertise- 
ment pages  to-day. 

Inquiries. — Makers  of  celluloid  boxes  for  accumulators, 
and  the  Holier  battery,  are  asked  for. 

Prices  Advance. — Messrs.  Ercole.Marelli  &  Co.,  London. 

B.C.,  announce  that,  owing  to  the  increase  in  the  price  of  raw 
materials,  all  their  prices  are  increased  by  10  per  cent. 

Foreign  Trade. — The  May  Figures. — The  following 

are  the  electrical  and  machinery  figures   given    in    the    official 
returns  for  May  :  — 

Imports. 

Electrical  goods  Month  Inc. 

and  apparatus,  of  or 

excluding   ma-  May.  dec. 

chinery  and  un-  £  £ 

insulated  wire  87,588  -      3ri,2i'.9 


Fire  Inc. 

months,  or 

1915.  dfc. 

£  £ 

371,300  -    308,944 


Machinery 

Exports. 

Electrical  goods 
and  apparatus, 
excluding  ma- 
chinery and  un- 
insulated wire 

Maohineiy 


801,889     -t-       61,466     3,4.i3,720 


1,666 


233,660  -  153,268  1,193,192  -  239,757 
1,8.30,300  -1,666,686  7,944,539  -8,426.634 


Insulated  Zinc  Conductors. — It  is  reported  that  the 

use  of  zinc  wire,  insulated  with  regenerated  rubber,  has  been  sane 
tioned  in  Germany  during  the  war,  as  a  substitute  for  ordinary 
rubber-insulated  copper  leads  for  low-pressure  installation  work. 
Although  having  a  lower  conductivity,  the  ineu'ated  zinc  con- 
ductors are  declared  to  have  proved  to  be  a  practical  and  appro- 
priate substitute,  and  the  Sales  Bureau  of  the  United  Makers  of 
Insulated  Wires  announces  that  deliveries  are  now  available. 

The  Metric  System.— The  report  of  the  Decimal  Asso- 
ciation for  1914  states  that  since  the  outbreak  of  the  war  public 
interest  in  the  metric  system  has  very  greatly  increased  :  many 
inquiries  have  been  received  by  the  Association,  and  several  dn'ly 
papers  have  advocated  the  adoption  of  the  system  The  trend  of 
opinion  is  that  if  decimal  coinage  were  adopted  in  this  country, 
the  public  would  soon  demand  a  decimal  system  of  weights  and 
measures,  and  therefore  the  Association  has  resolved  to  give  pre- 
cedence to  the  question  of  coinage.  On  March  17th,  I'.il6,  the 
Association  of  Chambers  of  Commerce  of  the  United  Kingdom 
unanimously  resolved  that  the  immediate  adoption  of  the  metric 
system  would  be  a  valuable  means  of  assisting  British  firms  in 
their  competition  in  countries  where  that  system  is  in  vogue.  The 
metric  carat  came  into  force  on  April  Ist,  191 1,  and  has  given 
general  satisfaction  .  on  May  1st,  1914,  an  ab.solnte  unit  of  baro- 
metric pressure  and  metric  measurements  of  rainfall  were  adopted 
for  official  records.  In  the  new  British  Pharmacor.i'.aall  weight* 
and  measures  are  given  in  the  metric  system.  Kiirther  progress 
hai  been  made  in  the  use  of  the  system  in  the  textile  industries. 

Ifritish  reproacntatives  abroad  are  pointing  out  the  futility 
of  issuing  catalogues  in  terms  of  British  weights  and  measures. 
The  Committee  of  the  British  Sooief.v  in  the  Argentine  Uepublio 
unanimously  holds  that  the  most  expeditious  way  to  capture 
German  trade  in  Latin  America  would  be  the  adcpUon  of  the 
decimal  and  metric  systems.  American  Consuls  are  urging  upon 
their  country  the  urgent  necessity  of  adopting  the  metric  system. 
China  has  instituted  a  set  of  weights  and  meaiurea  based  entirely 
on  the  metric  system,  the  sole  standards  bsiog  the  metra  and 
kilogram, 

The  Beoretsry  of  the  Aisoolatlon,  Mr.  G,  E.  M.  Johnioo,  li  on 
aotlr*  isrvlos  with  the  HonouttbU  Artillery  Oomptv. 
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OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  at  to  their  movements. 


(  eiitral  station  OflBcials. — Mr.  Alex.  McIntosh,  who 

went  from  Edinburgh  in  19ii0  as  meter  superintendent  and  con- 
Bumere'  clerk  to  the  Woking  Electric  Supply  Co.,  has  now  received 
the  additional  appointment  of  mains  sapetiatendent  to  the  com- 
pany. Mr.  Jewell,  who  for  the  last  16  months  has  been  mains 
superintendent  to  the  company,  has  severed  his  connection  with 
the  undertaking. 

It  is  announced  that  Oapt.  Gray,  of  the  Howitzer  Brigade, 
R.F.A.,  borough  electrical  engineer  of  Acorington,  has  become 
engaged  to  Miss  Lillie  Boyle,  youngest  daughter  of  the  late  Mr. 
Robert  Boyle  and  Mrs.  Boyle,  of  Blackburn. 

The  Gillingham  (Kent)  T.C.  has  increased  the  salary  of  Mr.  A.  C. 
Lines,  commercial  assistant  at  the  electricity  works,  to  £140  per 
annum. 

Mb.  R.  W.  Klitz,  the  chief  assistant  of  the  borough  electrical 
engineer,  Wimbledon,  has  applied  for  leave  of  absence  to  enable 
him  to  join  the  Army  for  the  duration  of  the  war. 

Conformably  with  his  recent  election,  Mr.  Alan  A.  Campbell 
SwixTON  was  on  June  .^rd  admitted  a  Fellow  of  the  Royal 
Society. 

The  Bury  T.C.  has  increased  the  salary  of  Mr.  S.  .T.  Watson, 
electrical  engineer,  from  £550  to  £i>50  per  annnm. 

Mb.  F.  C.  Leese  and  Mb.  A.  E.  Leese,  sons  of  Aid.  Lecse,  who 
recently  resigned  their  positions  under  the  Stoke-on-Trent  Elec- 
tricity Committee,  have  been  presented  by  their  former  colleagues 
with  a  Gladstone  bag  each.  The  presentations  were  made  by  Mr. 
C.  Cuthbertson,  resident  engineer  of  the  Stoke  works,  supported 
by  Mr.  S.  G.  Marston,  mains  saperintendent  for  the  southern  area. 
Mr.  F.  C.  Leese  had  been  a  mains  inspector  of  the  southern  area  for 
1 1  years,  and  his  brother  had  been  a  switchboard  attendant  for 
two  years. 

Traiinvay  OflBcials. — Mr.   -T.   F.  Caaierox   has  been 

appointed  general  manager  of  the  Northampton  Corporation  Tram- 
ways, at  a  salary  of  £300  per  annum,  rising  on  approved  service 
by  two  annual  increments  of  £25  each  to  a  maximum  of  £350. 
Mr.  Cameron  was  formerly  electrical  engineer  to  the  undertaking, 
but  was  appointed  temporary  manager  six  months  ago  following 
upon  the  dismissal,  with  £:iOO  compensation,  of  the  late  manager, 
Mr.  J.  Gottschalk,  who  was  of  German  birth.  At  Monday's 
meeting  of  the  Town  Council  one  member  protested  against 
the  dishonourable  way  in  which  the  Council  was  acting  towards 
the  lat«  manager.  He  stated  that  it  was  held  out  to  him  that  he 
would  be  able  to  apply  for  his  old  position  after  the  war. 

Mb.  G.  H.  Mabgbave,  chief  clerk  in  the  Northampton  Corpora- 
tion Tramways  oiEce,  has  resigned  upon  being  appointed  manager 
of  the  Wolverton  Steam  Tramway.  Mr.  H.  W.  Sykbs  has  been 
appointed  chief  clerk  and  Mr.  I.  J.  Gee  second  clerk  at 
Northampton. 

The  salary  of  Me.  F.  Buckley,  the  Wigan  Corporation  tram- 
ways manager,  has  been  increased  from  £226  to  £275  per  annnm, 
with  a  further  advance  next  year  to  £300. 

Mr.  J.  C.  Whitelet,  assistant  manager  and  engineer  to  the 
Chatham  and  District  Light  Railways,  has  been  appointed  tramway 
manager  by  South  Shields  Corporation. 

Mb.  Saundebs,  acting  manager  of  the  Dartford  tramways,  met 
with  a  motor  accident  last  week,  and  sustained,  amongst  other 
injuries,  a  fractured  collar  bone. 

Consequent  upon  the  deaths  of  Mr.  W.  C.  Gordon,  manager,  and 
Mr.  R.  S.  Treeilian,  secretary,  of  the  Dublin  United  Tramways  Co., 
the  directors  have  appointed  Mb.  Geoboe  Mabshall  Haebiss,  chief 
electrical  engineer,  as  general  manager.  Mr.  Taijian,  a  member 
of  the  electrical  staff,  has  been  appointed  principal  electrical 
engineer  ;  and  Mb.  Bbophy,  who  was  principal  assistant  to  Mr. 
Gordon,  is  appointed  traffic  manager.  Mr.  McHugh,  chief 
accountant  to  the  company,  succeeds  to  the  secretaryship,  and  his 
principal  olerk,  Mr.  Rathbone,  becomes  chief  accountant. 

General, — T\'e  mentioned  in  our  last  issue  the  names  of 
several  gentlemen  upon  whom  distinction  had  bsen  conferred  in 
the  King's  Birthday  Honours'  List  which  appeared  just  as  we 
went  to  press  last  week.  These  should  be  supplemented  by  the 
following  : — 

Babon  Reading  is  appointed  a  G.C.B.  (additional),  and  Baron 
MouLTON  a  K.C.B.  (additional)  in  the  Civil  Division,  in  recognition 
of  services  during  the  war. 

William  Petebson,  Esq.,  L.L.D.,  C.M.G.,  Principal  and  Vice- 
Chancellor  of  McGOl  University,  Montreil,  is  appointed  to  the 
Most  Distinguished  Order  of  Saint  Michael  and  Saint  George. 

Hugh  Tbowbeidge  Keeling,  E^q.,  A.M  I.C.E.,  Chief  Engineer 
and  Secretary  to  the  Chief  Oommiesioner,  Delhi,  is  appointed  to 
the  Most  Exalted  Order  of  the  Star  of  India. 

William  Maxwell,  Esq.,  CLE.,  M.V.O.,  Director-General  of 
Posts  and  Telegraphs,  is  appointed  to  the  Moat  Eminent  Order  of 
the  Indian  Empire. 

Robebt  Richabd  Gales,  Esq.,  A.M.I.C.B.,  Indian  Public 
Works  Department,  Engineer-in-Chief,  Hardinge  Bridge,  Sara, 
Bengal,  receives  the  honour  of  Knighthood. 

Rai  Chunilal  Basu  Bahadub,  F.C.S.,  Teacher  of  Physics  and 
Chemistry,  and  Fellow  of  the  Calcutta  University,  is  appointed  to 
the  Imperial  Service  Order, 


Richabd  Joshua  Keys,  Esq.,  Indian  Telegraph  Department, 
Deputy  Superintendent,  TraflBc,  Simla,  is  appointed  to  the  Imperial 
Service  Order. 

In  the  London  Gazette  list  of  recent  appointments  under  the 
Civil  Service  Commission,  the  following  notices  appear  : — 

Admiralty. — First  assistant  electrical  engineer,  Habrt  Hewlett 
Richard  Green. 

Admiralty. — H.M.  Dockyards  and  Naval  Establishments  ;  Elec- 
trical mains  and  distribution  supervisor,  Thomas  Handel 
Cawthra  ;  electrical  station  supervisor,  H.  W.  G.  J.  .Tackson. 

Mb.  Howabi)  Eady,  telephone  manager  for  the  Jersey  District, 
who  is  leaving  to  take  charge  of  the  Exeter  District,  has  been  pre- 
sentedLby  the  staff  with  an  inscribed  silver  salver. 

'^y^'^Mori  Board  of  Guardians  has  decided  that,  in  consideration 

,^  T^?T°"'''a  amount  of  work  devolving  upon  Mr.  Bostock,  the  engi- 

J^,        he  able  way  in  which  he  has  carried  out  the  work  of 

1,  ^  °^  electric  cables  between  the  administration  block  and 

the  soav  _.  .  'ae  be  granted  an  honorarium  of  1 10. 

Councillor  Whiteside  has  been  elected  chairman  of  the 
Stretford  EUctricity  Committee  for  the  ensuing  year. 

The  Times  states  that  Mr.  J.  G.  B.  Stone  has  been  elected  to  fill 
a  vacancy  on  the  board  of  the  Madras  Electric  Tramways  (1904), 
Ltd.,  rendered  vacant  by  the  death  of  Mr.  T.  E.  Ivens. 

Mb.  William  Smith,  who  has  lieen  Controller  of  Telegraphs 
at  the  General  Post  Office,  Edinburfrh,  since  April,  1911,  has 
retired  from  the  service  after  45  years'  connection  with  it.  He  is 
an  authority  on  high-speed  telegraphy,  and  sat  on  several  com- 
mittees in  connection  with  telegraph  improvements. 

Mb.  Sidney  Francis  Schmid,  electrician,  of  30,  Thorneycroft 
Street,  Birkenhead,  announces  that  by  deed  poll  he  has  assnmed 
the  surname  of  Smith,     He  is  a  natural  born  British  subject. 

Obituary.— Mr.  R.  W.  Smith  Saville. — The  death 

occurred  at  Darwen  on  the  2nd  inst.  of  Mr.  R.  W.  Smith  Saville, 
aged  4  7,  who  went  to  Darwen  from  Bnrton-on-Trent.  He  was 
responsible  for  many  important  undertakings,  notably  the  elec- 
trification of  the  tramways,  the  laying  of  the  tramways  to  Hod- 
dlesden,  and  the  completion  of  the  electricity  works.  Up  to  three 
years  ago  he  was  j  jint  manager  of  the  tramways. 

The  Times  records  the  death  of  Sir  Arthur  Teedqold  Lawson, 
chairman  of  the  firm  of  Fairbairn,  Lawson  &  Co.,  engineers,  Leeds, 
at  the  age  of  7 1  years. 

The  death  occurred  at  Bolton  recently,  of  Mb.  Edwin 
Whittakeb,  who  was  at  one  time  the  superintendent  of  the 
Accrington  tramways.  He  was  with  the  Acorington  tramway 
department  during  the  time  of  the  old  steam  locomotion,  and  for 
some  time  after  the  system  was  electrified. 

The  death  has  occurred  in  a  Dublin  hospital  of  Mb.  Walteb 
Orb  McIl\een,  chief  clerk  in  the  Belfast  Corporation  electricity 
department.  Deceased  was  in  his  3!ith  year.  He  had  been  asso- 
ciated with  the  Belfast  electricity  undertaking  for  20  years. 


NEW    COMPANIES    REGISTERED. 


Nordisk  Electrical  Power  Co.,  Ltd.  (140,530).— This  com- 
pany was  registered  on  June  2nd,  with  a  capital  ot  ;t.lO,000  in  £\{S  shares, 
to  develop  water  and  other  powers  for  the  production  of  electric,  pneumatic, 
hydr.iulic  or  other  power  or  force,  to  transmit,  distribute  and  supply  the  same 
thioughout  the  United  Kingdom,  Northern  Europe,  and  elsewhere.  The  sub- 
scribers (with  one  share  each)  are  :  W.  A.  Cox,  6,  Solva  Road,  Winchmore 
Hill,  N.,  secretary:  E.  Cant.  102,  Maidstone  Road,  New  Southgate,  N., 
accountant.  Private  companv.  The  first  directors  are  not  named.  Registered 
office  ;   18,   High  Street,   Holborn,    W.C. 

Southdown    Motor  Services,    Ltd.    (140,534). — Registered 

June  2nd,  by  Jordan  &  Sons,  Ltd.,  116-17,  Chancery  Lane,  W'.C.  Capital, 
£lb\,2b\i  in  50.000  7^  per  cent,  non-cum.  part.  pref.  shares  of  £1  each,  and  25,000 
deferred  shares  of  Is.  each.  Objects  :  to  adopt  an  agreement  with  the  Brighton. 
Hove  &  Preston  .United  Omnibus  Co.,  Ltd.,  Worthing  Motor  Services,  Ltd., 
and  the  London  &  South  Coast  Haulage  Co.,  Ltd.,  to  acquire  any  tramway 
or  light  railway,  and  any  trolley  vehicle  (being  any  mechanically-propelled 
vehicle  adapted  for  use  upon  roads  and  moved  by  electrical  power  transmitted 
thereto  from  some  external  source),  motor  or  other  omnibus,  ship,  boat,  aero- 
plane or  airship,  or  motor  or  other  cab  undertakings  in  the  United  Kingdom 
or  elsewhere.  The  signatories  (with  one  preferred  share  each)  are  :  W.  F. 
French,  314,  High  Road,  Balham,  S.W.,  engineer;  J.  J.  Clark,  Goldstone 
House,  Hove,  director.  Private  company.  The  first  directors  (to  number  not 
less  than  two  or  more  than  seven)  are  Sir  James  Bradford,  Kt.,  Alderman 
J.  J  Clark,  J. P..  A  E.  Cannon,  A.  D.  McKenzie,  W.  F.  French,  and  W.  S. 
Wreathall.  Qualification,  100  shares.  Remuneration,  ;£^50  each  per  annum 
(chairman  j^'2b  extra).  Solicitors  :  E.  M.  Marx  &  Colbourne,  G2,  Old  Steine, 
Brighton. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Duram,  Ltd.— Particulars  of  ^620,000  debentures,  created 

March  23rd,  1915,  filed  pursuant  to  Section  93  (3)  of  the  Conipanies  (Consoli- 
dation) .Act,  1908,  the  amount  of  the  present  issue  being  ;^,600.  Property 
charged  :  The  company's  undertaking  and  property,  present  and  future,  includ- 
i:i.^  uncalled  capital.     No   trustees. 

Kin^olite  Co.,  Ltd. — Charge  as  additional  security,  dated 

May  14th,  1915,  (supplemental  to  debenture  dated  July  9tli.  191/,  securing 
;^400),  Prn^^.y  charged  :  certain  loyalties.  Holder :  E.  D.  Tavlor,  '% 
K<!i;-STJOd  Road,  Stamford  Brook,  W, 
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Bournemouth    and    Poole    Electricity    Supply    Co.,'  Ltd, 

(SS.lSa).— Capital,  ^'500,000  in  25.UO0  ordinary,  7,500  ii  per  cent,  preference,  and 
17,500  6  per  cent.  2nd  pn-ference  shares  of  £;iO  each.  Return  dated  April  Isl, 
1015.  15.000  ordinary,  7.500  4i  per  cent,  preference,  and  17,500  6  per  cent. 
2nd  preference  shares  taken  up.  £1^  per  share  called  up  on  15,000  ordinary, 
7,500  4s  per  cent,  preference  and  15,000  6  per  cent.  2nd  preference,  and  £6  per 
share  on  2.500  6  per  cent.  2nd  preference  (new  issue).  ^'390,000  paid.  Mort- 
gages and  charges  ;  ;t^l8r,500. 

Madras     Electric    Tramways    (1904),     Ltd.     (80,361).— 

Capital,  ;£2<K>,000  in  £B  shares  (25,000  pret.).  Return  dated  April  6th,  1915. 
20.000  preierred  and  11,452  ordinary  shares  taken  up;  ;£,*5  per  share  called 
up  on  13,500  preferred;  .^67,500  pa'id ;  ;^89,760  considered  as  paid  on  6,500 
preferred  and   11,452   ordinary.     Mortgages  and  charges  ;   j^"59,540. 

Eastern  and  South  African  Telegraph  Co.,  Ltd.  (13,306). 

—Capital,  ^:600,000  in  ^~10  shares.  Return  dated  May  2Cth,  1915.  All  shares 
taken   up;  ^^600,000   paid.     Mortgages  and    charges;   Nil. 

Brompton  and   Kensington   Electricity  Supply   Co.,   Ltd. 

(25,913).— Capital,  £;300,000  in  £.5  shares  (20,000  pref.).  Return  dated  April 
1st,  1915.  6.007  preferred  and  33.993  ordinary  shares  taken  up:  ji^^t  per  share 
called  up  on  6.007  preferred  and  32,993  ordina'ry  shares;  ;£;i95.000  paid;  ;^5,O0U 
considered   as  paid   on   1,000    ordinary   shares.     Mortgages   and    charges:    Nil. 

British  Electric  Transformer  Co.,  Ltd.  (76,351).— Capital, 

.^200,000  in  £1  shares  1100,000  pref.).  Return  dated  April  2nd,  1915.  61,988 
preferred  and  85,498  ordinary  shares  taken  up;  £1  per  share  called  up  on 
52,764  preferred  and  9,529  ordinary  shares,  and  7s.  6d.  per  share  on  14 
ordinary;  ;^62.298  5s.  paid  thcieon;  .^15  12s.  6d.  paid  on  25  shares  forfeited; 
;^85,179  considered  as  paid  on  the  remainder.     Mortgages  and   charges  :    Nil. 

Metropolitan  Electric  Supply  Co.,  Ltd.  (25,395). — Capital, 

jCl.500,000  in  200,000  ordin:irv  and  100,000  preferred  shares  of  £o  each.  Return 
dated  March  30th,  1915.  200,000  ordinary  and  76,121  preferred  shares  taken  up; 
;t5  per  share  called  up  on  195,936  ordinary  and  76,121  preferred;  ;^1, 360,285 
paid;  ;£r20,320  considered  as  paid  on  4,064  ordinary.  Mortgages  and  charges: 
jt  628,000. 

British    Insulated    and    Helsby   Cables,    Ltd.    (52,285).— 

Capital,  jfl,000,00tl  in  100.000  preferred  and  100,000  ordinary  shares  of^  ^'5 
each.  Return  dated  April  oth,  1915.  All  shares  taken  up.  ;£?5  per  share 
called  up  on  74,470  preferred  and  40,065  ordinary ;  ;£572,6r5  paid ;  £'427,325 
considered  as  paid  on  25,,530  preferred  and  59,935  ordinary.  Mortgages  and 
charges  :  ;£700,000. 

Northwich   Electric  Supply   Co.,  Ltd.   (46,958).— Capital, 

£;35,0OO  in  25,000  ordinary  and  10,000  preferred  shares  of  £1  each.  Return 
dated  April  14th.  1015.  5,000  preferred  and  18,525  ordinary  shares  taken  up; 
;^'23,525  paid.  Mortgages  and  charges  :  .^^10,810  4  per  cent,  debentures  (part 
of  ;£;il,000  authorised). 

County  of  London  Electric  Supply  Co.,   Ltd.   (34,320).— 

Capital,  ;£1,600,000  in  80,000  preferred  and  80,000  ordinary  shares  of  £10  each. 
Return  dated  March  29th,  1915.  65.000  preferred  and  65,000  ordinary  shares 
taken   up;  :^1,300,000   paid.     Mortgages   and  charges:  ;£1,000,000. 


CITY  NOTES. 


Shropshire,  Worcestersliire  and  Staffordshire 
Electric  Power  (o. 

Mr.  W.  L.  M.iDOEN,  presiding  at  the  annual  meeting,  held  at 
Electrical  Federation  Building,  W.C,  on  Monday,  said  that  it 
was  in  1914  that  their  electric  supply  business  began  to  assume 
considerable  dimensions.  They  were  now  supplying  cuiTent 
for  power,  traction  and  lighting  purposes  in  the  boroughs  of 
Smethwick  and  Dudley,  al-so  in  the  districts  of  Oldbury  and 
Halesowen,  while  they  held  the  principal  share  intere,st  in  the 
Kidderminster  undertaking,  which  would,  in  due  course,  be 
connected  up  to  the  main  sj-stem  of  supply.  ITieir  first  main 
power  station  for  the  purposes  of  this  supply  wa.s  .situattnl 
upon  a  suitable  site  on  the  canal  at  Smethwick,  where  they 
would  have  a  plant  capacity  of  19,125  KW.,  including  the  ex- 
tensions now  approaching  completion.  The  smaller  generating 
stations  at  Dudley  and  Kidderminster  were  in  a  different 
categoiy,  and  as  developments  required  it,  the  smaller  steam 
dynamos  which  they  contained  would  be  displaced  by  high- 
efficiency  turbine  .sets  of  ample  capacity  to  ntili.se  ti:»  the  best 
advantage  the  capital  represented  liy  the  boiler  plant,  build- 
ings, etc.  Expenditure  upon  land,  buildings,  machinery,  etc.. 
at  the  close  of  the  pa,st  year  stood  at  £'398,5(30,  including 
i']80,991  expended  during  the  year.  Much  of  their  capital 
expenditure  during  the  construction  periixl  ha<l,  of  course,  not 
yet  fructified,  but  the  business  they  had  done  enabled  them 
to  recommend  a  dividend  of  3  per  cent.  The  ptjlicy  of  the 
company  in  consolidating  the  electric  supply  in  the  district 
under  one  management  pmiiiuted  cheap  iirnductioii,  distiilui- 
tion  and  administration,  and  thus  eii:ib!ed  business  t^i  be  done 
upon  satisfactory  terms.  They  were  provided  with  a  phint 
rapacity  and  mains  sufficient  for  dealing  with  a  con.siderable 
incr6a.se  in  business,  ami  looked  forward  to  continued  im- 
provements in  their  returns.  The  Treasury  had  granted 
authority  to  issue  ±'1.50,U(KJ  of  preference  shares  or  debentures, 
and  arrangements  were  now  in  progress  for  the  i.ssue  of  this 
capital. 

Rfr.  C.  Shirrrff  Hilton  seconded  the  adoptii'U  of  the  report, 
which  was  carried  unanimously. 


(liraveseiul  it  .VortliHcet  Electric  Trai»wa.v.s.  I.td. 

The  annual  meeting  was  held  on  Monday  at  Electrical  Federa- 
tion Oflices,  Kingswav,  W.C.  Tlie  report  subinittod  sliowixl 
that  the  revenue  for  1914  was  £20,807,  as  coiripare<l  to  £11,081, 
the  increase  being  due  to  development  of  motor-omnibus  .ser- 
vices. .'\fter  deducting  all  expenses,  including  repairs  and 
maintenance,  t'l,.SOO  for  tlebcntiire  interest,  setting  aside  £1,2.50 
for  renewals  fuiiil,  £5, 401  rein;iins,  plus  £879  brought  furward 
Tfiere  is  to  be  placed  to  re.s<>rve  £1,004.  to  reduction  of  com- 
mission on  shares  and  debenture  i.ssue  account  £1,500,  and 
after  paying  a  year's  preference  dividend  on  the  G  per  cent, 
cumulative  preference    shares    to   December,    1908    (£2,400), 


£l,4o9  IS  to  be  cairied  forward.  £7,912  has  been  expended 
on  capital  account  during  the  year,  chiefly  for  motor-omnibus 
business.  The  capital  is  to  be  reorganised  an<i*ie  arrears  of 
preference  dividend  from  1909  to  1914  dealt  with,  in  order  to 
put  the  company  upon  a  sound  basis  to  facilitate  the  raising 
ot  funds  to  provide  for  additional  motor-omnibus  business  A 
scheme  was  put  before  the  annual  meeting  for  cancelling  the 
arrears  of  preference  dividend  and  converting  the  holders' 
shares  mto  an  equal  number  of  ordinaiw  shares.  In  place  of 
the  late  Mr.  J.  P.  Albright,  Mr.  P.  N.  Gray  has  been  elected 
a  director. 

Inited  Electric  Tramways  of  Monte  Video,  Ltd. 

The  directors'  report  for  the  year  to  31st  March,  1915,  gives 
the  following  results  of  the  operation  of  the  tramway  svstem 
lor  the  year  to  October  31st,  1914  (the  fiscal  year  of  the 
uniguayan  Co.)  :  — 


Gross  receipts 

Operating    expenses 

Net    receipts 

.^t  exchange  of  $4.7  to  the  £ 

Passengers   carried     

Car  miles  run '.., 


year 

1913-14.  Decrease. 

S1,69S,S83     ...     $56,687 

1,033,942     ...      11.999 

604,943    ...      44,688 

£141,477     ...     £9,508 

43,862,549     ...     759,841 

7,399.283    ...      61,911 

Increase. 

1.28 


Percentage  o(  operating  expenses  to  gross  receipts  60.8( 

The  falling  off  in  traffics  was  due'  principallv  to  financial 
stringency  throughout  the  whole  of  South  .America,  accentu- 
ated in  the  latter  months  of  the  year  by  the  European  conflict, 
and  to  an  abnormal  rainfall  and  bad  weather  conditions  during 
practically  the  whole  year.  The  services  also  suffered  interrup- 
tions in  consequence  of  the  municipal  repaving  works  which 
were  m  progress  during  the  greater  portion  of  the  period  under 
review.  The  effect  of  the  adverse  conditions  will  be  felt  most 
heavily  during  the  year  now  current,  the  receipts  for  which 
show  a  continuous  decline.  .Although  all  possible  care  has 
been  taken  to  counteract  the  decrease  iu  receipts,  and  im- 
portant economies  in  ojieration  have  been  effected,  the  per- 
centage of  working  expenses  shows  a  further  slight  increase. 
This  is  more  than  accounted  for  by  special  expenditure  necessi- 
tated by  storms  and  flmids,  increa.si-  iu  maintenance  charges, 
and  discounting  of  nickel  and  silver  currency.  T'he  construc- 
tion and  equipment  of  the  two  substatiou.s,  referred  to  in 
previous  reports,  has  been  completed,  and  both  stations  are 
iu  operation,  although  the  Diestd  engines  have  not  yet  been 
taken  over  from  the  contractors.  Owing  Ui  the  high  price  of 
oil  fuel,  it  has  been  decided  for  the  present  to  operate  the  sub- 
stations on  Sunda.vB  and  Fea.st  days  only,  and  in  case  of 
emergencies.  The  new  Administration  Ofiice  building  having 
been  completed,  the  officials  and  their  respective  staffs  were 
installed  there  early  in  1914.  The  amount  receivable  from  La 
Sociedad  Comercial  de  Montevide<.>  in  resixH^t  of  revenue  was 
£133,818.  The  profit  and  loss  account  for  the  year,  after  pro- 
viding for  administration  expenses,  and  charging  £48,850  for 
debenture  interest,  shows  a  credit  balance  of  £77,0.'i5,  making, 
with  £1-2,G41  brought  forward,  £89,H76.  There  had  be»-n  set 
aside  for  redemption  of  debenture  st<X!k  £3.370.  for  redemption 
of  tiie  preference  and  ordinary  share  capital  £'2.500,  and  for 
renewals  and  contingencies  .£''2o.(KX).  After  paying  6  per  cent. 
on  the  preference  shares  and  4  jier  cent,  on  tne  ordinary, 
.i' I '2,973  is  to  be  carried  forwanl. 

.Annual  meeting,  June  14th. 


(■ernian  South  American  Tele<rra|ih  Co. 

Tin;  report  of  the  Deut«-ch-Sud-.Auieiikani.sclie  Telegraphen 
Oesellschaft.  of  C'<ilogne,  for  1914,  states  that  an  increase  in 
tiaffio  ami  a  considerable  augmentation  in  the  receipts  took 
placi'  in  the  first  seven  months,  as  compared  with  the  corres- 
INiiiding  peritid  of  the  previous  year.  On  .Augu.st  .5th,  the  cable 
between  Borkuiii  and  'i'eiieriffe  was  interrupted  by  the  English, 
and  two  days  later  the  station  at  Lome  had  to  cease  working. 
Nevertheless,  it  was  [lossible  to  maintain  the  connection  be- 
tween Monrovia  and  Duala  via  Ixime  until  .August  9tb.  Dur- 
ing the  night  of  November  ilst — '2'2nd  the  cable  between 
Teiieriffe  and  Monrovia  was  also  cut,  probably  by  a  British 
ship,  whilst  the  wireless  station  at  Moniovia  was  closed  ou 
Se|)teinber  1st.  at  the  request  of  the  Liberian  (loverninent. 
According  to  the  agreement  witli  the  banking  gr^mp,  which  ia 
closely  a,s.sociated  with  the  company,  the  tlirectins  took  over 
ill  th<'  <'our.se  of  the  year,  at  the  juice  of  £IO,"),C(KI,  the  share.'? 
hell!  by  the  group  in  the  CorupaiSia  Telegriifieo-Telefonica  del 
rhitii.  of  Buenos  .\ii(«.  The  .Argentine  company  suffered  iu 
1911  from  the.  unfavourable  e<.oiiomic  conditions  which  pre- 
vailisl  in  all  S<iUth  .American  countries,  and  which  were  aggra- 
vattMl  by  the  outbreak  of  the  war.  and  the  accounts  of  thiij 
subsiiliary  company  con.-^'(|iiently  close<l  with  a  slight  loss  for 
the  yi^ar.  The  t<ital  receipts  i>f  the  S<iuth  .American  cnmpany, 
inchuling  the  balance  of  .i'O.OOO  brought  fnrward,  amounted  to 
£210,lK^KI.  as  contrasted  with  £-219,(KlO  in  1913.  On  the  other 
hand,  general  exiwnses  absorbed  £44,90(1,  as  against  £4.'S,90II, 
the  cable  renew:il  fund  £I"),fiOO  as  in  1913.  the  cable  mainten- 
ance fund  £:(0,;!00  as  cnnqiareil  with  £31.(KI0,  and  depreciation 
£3.8(K)  as  against  £7,(iOO,  The  redemption  <,f  the  cable  net- 
work requires  £11, ■'■100.  as  omtnist.'d  with  £111,800,  and  the 
interest  service  on  the  loans  of  £l,Olii.()(Xl  needs  a  further  sura 
of  £47.(KX).  as  against  £40,000  in  1913.  As  net  pr<ifits,  the> 
accounts  show  the  aniomif  of  £59,](X).  as  against  ffi'2,6(X),  and 
the  dividend  on  the  oidinary  share  capital  of  £0'2-5,OO0  beoomei 
reduced  from  6J  per  cent,  in  1913  to  6  per  cent,  last  year. 
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Imerican  Westiughouse  Co. 

Bradstreet's  states  that  while  the  annual  report  of  the  West- 
ii.ghouse  Electric  &  Manufacturing  Co.  for  the  fiscal  year 
ending  March  31st,  1915,  is  silent  on  the  point  of  the  greatest 
public  intei'est  concerning  that  organisation,  to  wit,  the  amount 
and  character  of  the  orders  for  war  material  it  has  received 
from  European  countries,  it  is,  nevertheness,  a  document 
which  is  entitled  to  attention.  The  income  statement  for  the 
year  compares  with  the  figures  of  the  preceding  fiscal  period 
as  follows  : — 

Year  ending  March  31st. 

Qross  sales 

Manufacturing  costs 

Manufacturing  profit    ... 
Other  income  

Total  income       

Charges,  depreciation,  etc. 

Balance 

Preferred  dividends 
Common  dividends 

Surplus      302,485'...       2,372,911 

The  balance  remaining  att-cr  pu.vment  of  charges,  depreciation 
allowances  (which  item  was  $357,069)  and  preferred  dividends, 
^  as  equal  to  4.63  per  cent,  on  the  $37,325,087  of  common  stock, 
against  10.73  per  cent,  earned  on  that  class  of  shares  in 
1913-14.  The  report  shows  a  large  reduction  in  sales  and  pro- 
fits, due  not  only  to  the  unfavourable  business  conditions  of 
last  autumn  and  winter  arising  from  the  war,  but  to  the 
strike  in  June  and  July,  1914,  at  the  company's  main  estab- 
lishment near  Pittsburg.  The  value  of  the  "unfilled  orders 
on  Mareh_  31st,  1915,  is  given  as  $8,951,410,  as  compared  with 
$7,951,385  at  the  end  of  the  preceding  vear,  and  with 
$12,061,473  of  orders  on  the  books  on  March"31st,  1913.  The 
visible  improvement  in  the  company's  business  is  accordingly 
slight,  but,  as  alread.i^  mentioned,  the  report  gives  no  facts 
as  to  the  foreign  war  orders,  which,  according  to  general 
understanding,  were  not  received  and  booked  until  within  the 
month  of  .\pril. 


1914-15. 

1913-14. 

$33,671,485  .. 
31,109,074  . 

.  $43,733,646 
.   39,016,423 

2,562,411  . 
1,158,527  . 

4,717,222 
1,280,856 

3,720,939  . 
1,711,195  . 

5,998,078 
1,939,269 

2,009,744  . 

279,909  . 

1,427,350  . 

4,058,809 

279,909 

1,405,989 

share  of  £5  of  this  company,  and,  in  addition,  one  deferred 
share  of  Is.  of  the  amalgamated  company,  for  every  five  ordi- 
nary or  founders'  shares  of  this  company.  The  writing  off 
of  £i  per  share  was  verj'  drastic,  but  under  the  circumstances 
it  was  unavoidable.  In  the  last  balance  sheet  the  item  of 
patents  and  goodwill  stood  at  d£67,885,  notwithstanding  that 
the  principal  patents  had  long  since  expired.  Moreover,  a 
good  deal  of  the  plant  and  tools  was  now  practically  obsolete; 
in  fact,  they  were  valued  at  the  date  of  the  provisional  agree- 
ment at  £8,000.  The  capitalisation  of  Pritchetts  &  Gold,  Ltd., 
was  very  conservative  and  having  regard  thereto,  they  con- 
sidered the  exchange  offered  to  the  shareholders  of  this  com- 
pany fair  and  reasonable.  Indeed,  they  had  in  contemplation 
the  writing  down  of  the  capital  by  £i  per  share  before  this 
scheme  of  amalgamation  was  suggested,  as  it  was  quite  ap- 
parent that  no  new  capital  could  have  been  obtained  for  new 
works  until  this  was  done.  The  deferred  shares  of  Is.  each 
were,  so  far  as  capital  value  w'as  concerned,  only  nominal, 
but  as  they  were  entitled  to  the  reversion  of  profits  after  pay- 
ing dividends  on  the  preference  shares  and  the  "  A  "  and  "  B  " 
ordinary  shares,  the  deferred  shares  would,  they  expected,  be 
of  considerable  value  for  dividend  purposes.  As  indicated  in 
the  circular  to  the  shareholders,  however,  a  moiety  of  the  divi- 
dend on  the  deferred  shares  to  be  issued  to  the  shareholders 
of  this  company  would  be  deferred  up  to  a  maximum  of  £5,000 
until  all  obligations  under  maintenance  contracts  of  this  com- 
pany expiring  before  December  31st,  1919,  were  exhausted. 
A  similar  indemnity  had  been  granted  by  Pritchetts  &  Gold, 
Ijtd.,  against  their  maintenance  contracts,  the  proportion  of 
dividend  to  be  withheld  being  reduced  in  proportion  to  the 
smaller  number  of  contracts  which  they  had  running.  In 
regard  to  the  position  of  maintenance  contracts,  it  would  be 
reahsed  that  until  a  fund  was  built  up  to  provide  for  these 
contracts  no  part  of  the  current  manufacturing  profits  would 
be  available  for  distribution.  Under  the  scheme  of  amalga- 
mation it  was  anticipated  that  the  dividend  on  the  "  B  "  ordi- 
nary shares  would  be  earned  without  difficulty,  and  after  the 
indemnity  of  £5,000  against  maintenance  contracts  had  been 
provided  there  would  be  a  very  substantial  dividend  on  the 
deferred  shares,  rendering  these  shares  of  real  capital  value. 
The  necessary  resolutions  were  seconded  by  Sir  James 
Pf.nder  and  carried  unanimously,  Messrs.  James  Gray  and 
W.  A.  Reid  being  appointed  liquidators. 


Electrical  Power  Storage  Co.,  Ltd. 

The  scheme  for  the  amalgamation  of  the  above  compan.^  x\  ith 
.Messrs.  Pritchetts  &  Gold,  Ltd.,  was  approved  at  an  "extra- 
ordinary- general  meeting,  held  on  June  3rd,  at  4,  Great  Win- 
chester Street,  E.C.  Mr.  James  Gray,  who  presided,  first  ex- 
plained tile  reasons  why  the  board  had  considered  the  proposal 
made  by  the  firm  mentioned.  For  some  years  the  E.P.S.  Co. 
had  been  seriously  handicapped  in  London  by  rent,  rates,  and 
taxes,  which  were  so  much  higher  than  in  the  provinces. 
During  the  last  few  years  changes  had  been  made  in  the 
management,  and  many  economies  eft'ected,  which  had  partly 
counteracted  these  drawbacks.  Their  principal  drawback  ha"d 
been  the  lay-out  and  condition  of  their  present  works,  which 
precluded  the  economical  and  rapid  handling  of  goods  neces- 
sary in  these  days  of  keen  competition.  They  had  come  to  the 
conclusion  that  the  abandonment  of  the  existing  works  was 
necessary,  and  negotiations  for  seeming  new  works  were 
proceeding  when  Mr.  Pritchett  approached  the  speaker  with 
an  amalgamation  proposal.  Messrs.  Pritehetts  &  Gold  could, 
at  Feltham,  provide  accommodation  for  this  company  for  a 
much  lower  outlay  t-han  they  could  have  obtained  new  premises 
for  themselves,  and  great  economies  could  be  effected  by  com- 
bining the  two  organisations.  The  larger  shareholders  had 
cordially  approved  of  the  provisional  scheme  for  amalgamation, 
which  was  to  take  effect  by  the  sale  of  substantially  the  whole 
of  the  property  and  assets  of  the  company  for  "shares  and 
debentures  of  Pritchetts  &  Gold.  Ltd.  The  company  would 
retain  its  hook  debts  and  cash  and  discharge  its  liabilities.  It 
would  transfer  to  the  amalgamated  company  (a)  investments 
at  market  value;  (b)  its  plant,  tfjols  and  fui-niture,  valued  at 
the  date  of  the  agreement  at  £8,000;  (c)  its  stock-in-trade  upon 
terms:  and  (J)  its  patents,  goodwilland  benefit  of  contracts 
for  £13,658.  The  purchase  price  would  be  satisfied  by  the 
issue  of  the  following  securities  of  the  amalgamated  company, 
viz.  :— (a)  £10,000  first  mortgage  debentures  (part  of  an  issiie 
of  £30,0(X»)  carrying  interest  at  5  per  cent.,  payable  half- 
yearfy,  and  redeemable  at  par  on  June  30th,  1917,  or  at  the 
option  of  the  company,  at  any  earlier  date,  with  a  premium 
of  £5  per  cent.;  (6)  18,658  ordinary  "  B  "  shares  of  £1  each; 
(c)  4,000  deferred  shares  of  Is.  each;  and  (J)  preference  shares 
or  debentures  for  the  balance.  To  carry  the  amalgamation 
into  effect,  it  would  be  necessary  for  this"  company  to  go  into 
vclunfarj'  hquidation,  and  the  name  of  the  amalgamated  com- 
pany would  become  "Pritchett  &  Gold  and  Electrical  Power 
Storage  Co.,  Ltd."  The  purchase  price  to  be  paid  by  Prit- 
chetts &  Gold,  Ltd.,  would  enable  the  debenture  holders  of  the 
E.P.S.  Company  to  receive  an  exactly  equivalent  amount  of 
debentures  of  the  amalgamated  company,  viz.,  £10,000,  bearing 
the  same  rate  of  interest  and  redeemable  on  the  same  date  as 
their  present  debentures.  It  was  anticipated  also  that  the 
hquidatora  would  be  enabled  to  distribute  to  the  shareholders 
one  10  per  cent,  non-cumulative  "B"  ordinary  share  of  £1 
of  the  amalgamated  company  for  every  ordinary  or  founder's 


Mitldletoii    Electric  Traction  Co.,  Ltd.— The    total 

revenue  for  1914  was  £18,657  and  the  expenditure  £16,966,  in- 
clnding  £2,495  for  debenture  interest  and  £3,000  for  renewals. 
After  paying  a  dividend  of  5  per  cent,  per  annum  on  the  cumula- 
tive preference  shares  for  the  half-year  ended  January,  1912,  £649 
is  carried  forward.  Total  capital  expenditure,  £160,045.  Pas- 
sengers carried,  2,958,738,  as  compared  with  3,022,741  in  1913; 
average  receipts  per  passenger  I'is^d,,  as  compared  with  l'47d.  ; 
average  working  expenditure  per  pasaenger  S6d.,  ae  compared 
with  ■92d.  Proportion  of  expenees  to  receipts  59  percent.,  as  com- 
pared to  r.3  per  cent.  The  annual  meetiner  was  held  on  Tuesday  at 
Electrical  Federation  OfEoes,  Kingsway,  W.C. 

Nairobi   Electric  I'ower  and  Lighting  Co.,  Ltd. — 

It  ia  announced  that  in  consequence  of  the  present  irregularity 
and  delays  of  mails  from  Nairobi,  it  will  not  be  possible  to  present 
the  accaunta  for  1914  until  a  later  date.  The  Nairobi  accounts  ate 
to  hand,  but  [certain  other  matter,  necessary  before  the  accounta 
are  finally  closed  and  printed,  haa  not  yet  arrived.  The  directora 
have,  however,  declared  a  final  interim  dividend  of  4  per  cent,  in 
reaped  of  1914  on  both  preference  and  ordinary  aharee,  making 
10  per  cant,  in  all  paid  for  the  year.  Special  local  conditions 
make  it  inadviaable  for  the  board  to  declare  an  interim  dividend 
for  the  half-year  ending  June  30th,  1915,  payable  promptly,  and 
aame  will  be  deferred  until  the  results  of  the  half-year'a  working 
are  known. 

Ilevouport     and     District    Trannvajs     Co.— The 

annual  meeting  was  held  on  Monday  at  Electrical  Federation 
Offices,  Kingsway,  W.C.  The  directors  reported  that  an  agreement 
had  baen  entered  into  for  the  sale  of  the  tramways  to  the  Plymouth 
Corporation  as  on  Ootober  2nd,  1915.  The  balance  on  revenue 
account  for  1914  amounted  to  £8  831,  which  is  to  be  distributed 
amongst  the  shareholders  j>ro  rata  to  their  holdings. 

International   Liiilit  and    Power  Co..    Ltd. — The 

directors  recommend  a  final  dividend  of  li  per  cant,  less  British 
income-tax,  on  the  preference  shares  for  the  final  quarter  ending 
Juae  30th,  being  6  per  cent,  for  the  year, 

Yorkshire  (Weist  Riding)  Electric  Tramways.  Ltd. 

— An  interim  dividend  of  3  per  cent,  (being  at  the  rate  of  6  per 
cent,  per  annum)  on  acoouat  of  the  dividend  accrued  on  the  6  per 
cent,  cumulative  preference  shares  is  announced. 

Stoclv   E.Ychange  Xoticc. — The  Committee  has  ordered 

the  following  aeourities  to  be  quoted  in  the  Official  List  :— 

Waygood-Otis,  Lta.— Farther  Issue  ot  l.'i,n00  ordiiiar:^  shares  o(  £\  each, 
luUy-iJiia,  No3.  133,001  to  150,000  ;  and  15.000  6  per  cent,  cumulative  prelerenoe 
shares  of  £1  each,  fully  paid,  Nos.  135,001  to  160,000. 

Manila  Electric  Railroad  and  Lighting  Corpora- 
tion,— The  directora  announce  a  dividend  of  li  per  cent,  for  the 
quarter  ending-  June  30th, 
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Kew  General  Traction  Co.,  ltd. 

The  dii-ectors  report  that  the  revenue  received  and  accrued 
iluriug  the  year  ended  Mai'ch  31st,  1915,  amounted  to  i'20,358. 
The  general  expenses,  including  directors'  fees  and  legal 
charges,  amounted  to  iEl.893,  and  the  debenture  interest,  less 
income  tax,  to  i'7,023.  The  profit  was  f  11,059,  plus  i6,502 
brought  forwai'd,  making  ^17,561  available  for  distribution. 
The  directors  recommend  a  4  per  cent,  dividend,  absorbing 
i'10,480,  and  £7,081  is  to  be  carried  forward.  The  accounts" 
of  the  Norwich  Electric  Tramways  Co.  show  that  there  was 
an  increase  in  the  traffic  receipts  for  the  year,  but  also  an 
increase  in  the  exi>enses.  A  dividend  of  3  per  cent,  was  paid 
by  that  company  for  the  year  ended  June,  1914.  The  Douglas 
Southern  Electric  Tramways,  Ltd.,  paid  IJ  per  cent,  on  its 
preference  shares  in  respect  of  the  year  ended  October,  1914. 
The  outbreak  of  war  was  responsible  for  the  great  decrease  iu 
traffic  receipts.  The  income  received"  from  the  Philadelphia 
undertaking  for  the  year  ended  December,  1914,  amounted  to 
fl3,91'3. 
.Annual  meeting,  June  15th. 


Bai'oeloua  Tiaetioii,  Li!>lit  aud  Power  Co.,  Ltd.— 

At  a  meeting  of  5  per  cent,  first  mortgage  bondholders,  held  In 
London  on  Tueeday  an  agreement  was  approved  for  the  creation 
and  issne  of  7  per  cent,  prior  lien  bonds  and  for  modifying  the 
terms  of  the  tru^t  deed. 


STOCKS    AND    SHARES. 


TuESD.w  Evening. 

There  remains  a  general  air  of  lassitude  over  prices,  and 
business  does  mst  give  much  indication  of  material  improve- 
ment. .\t  the  .same  tijne,  there  is  a  little  going  on  in  some  of 
(lie  departments  of  the  Stock  Excharige,  and  a  welcome  re- 
•  I. very  has  occurred  in  the  price  of  Brazilian  Tractions.  On 
I  lie  other  hand,  an  outstanding  feature  is  provided  by  a  fui- 
the  slump  in  the  Income  bonds  of  the  Electric  Railways,  and 
this  has  had  the  effect  of  depres.sing  both  classes  of  shares  iu 
the  same  company.  Stock  Exchange  rumour  insLsts  that  the 
passage  of  the  Dardanelles  has  been  already  forced,  but  that 
the  Admiralty  prefer  t(j  keep  silence  on  the  i>)int  at  present. 
The  PJo  de  Janeiro  rate  ol  exchauge  has  uioved  up  sharply 
to  V2  7./16d.  after  touching  Is.  per  miheis.  That  there  should 
be  .some  sort  of  reaction  was  natural  enough,  tlmugh  it  seemed 
s<j  long  in  coming  that  penple  with  Brazilian  securities  have 
been  getting  frightened,  and  it  required  but  a  small  amount  of 
pressure  to  sell  for  the  price  of  Brazil  Tractions  to  crumble 
noticeably.  The  price  has  been  down  to  49J,  but  is  now  4 
p<iints  higher;  and  the  rally  in  the  exchange  has  revived  hopes 
that  the  dividend  may  be  maintained  at  its  regular  0  per  cent, 
level.  Some  people  seem  to  think  that  it  would  not  be  at  all 
a  bad  thing  if  the  dirt'^.-tors  decrded  to  lower  the  dividend,  if 
only  to  save  the  quarterly  uneasiness  which  won-ies  share- 
holders when  the  date  of  dividend  declaration  draws  near. 
Certainly  there  is  ample  excuse  for  the  directors  to  plead 
prudence  in  reducing  the  dividend  from  its  present  compara- 
tively high  figure. 

The  further  fall  of  6i  points  in  Underground  Electric  In- 
come bonds  aS'ects  a  wide  circle  of  investors;  and  since  there 
is  no  apparent  reason  for  the  dro|i,  some  of  the  holders  are 
beginning  to  get  more  than  a  little  anxious.  It  is  fresh  in 
the  mind  of  eveo'body  that  Sir  Edgar  Speyer  just  lately  re- 
signed his  position  as  chau-num  of  the  company,  so,  of  course, 
the  supposition  is  advanced  that  he  may  have  been  wishing 
to  realise  some  of  his  bonds  and  shares.  This  is  sheer  guess- 
work, and  we  must  admit  that  to  us  it  sounds  a  little  improb- 
able, because,  putting  it  on  its  lowest  ground,  Sir  Edgar 
Speyer's  firm  is  so  intimately  connex;tetl  with  the  Underground 
Electric  Railways  Company  that  .si'lling  from  his  personal  ac- 
(•ount  would  depreciate  the  tirm's  holdings— and,  as  we  have 
pointed  out  before,  the  limited  character  of  present-day  inarkets 
renders  thern  particularly  susceptible  to  a  mere  modicum  of 
buying  or  selling. 

■  It  16  obvious  enough  that  the  London  General  Omnibus 
Cdmpany  must  be  doing  exfremely  well,  but  the  District  Rail- 
way and  other  Tul>es  cannot  be  making  much  iirolit  at  present. 
With  so  little  known  data  to  work  upon,  it  is  difficult  to  form 
reliable  opinions  abi>ut  the  .M'curity  of  these  particular  bonds; 
but,  having  regard  to  the  acute  nature  of  the  fall,  aud  the 
fact  that,  so  long  as  they  get  their  full  interest,  the  return 
<ni  the  money  investe<]  at  the  present  price  comes  to  nearly 
I'J  per  cent.,  making  allowance  for  the  tact  that  the  coupons 
are  paid  free  of  tax,  some  sort  of  a  rec-overy  does  seeui  likely 
to  take  place. 

Notwithstanding  the  slightly  dull  tone  vvliich  envelops  invest- 
ment markets,  it  is  still  nono  too  easy  to  pi<-k  up  stock  in 
certaie  markets.  We  have  referred  over  aud  over  again  to 
tho  difficulty  that  exists  in  obtaining  goixl-class  electrical 
issues,  and,  in  view  of  this,  it  may  be  of  some  use  to  set  out 
a  selection  of  a  few  bonds  and  stticks  which  can  be  actually 
bought  at  the  present  time.  Even  in  the  following  cases  there 
are  several  in  which  the  amount  of  stock  on  offer  is  limited 
to  a  few  hundred  pounds,  but  we  submit  them  in  order  to 


sbow  the  yields  obtainable  from  securities  on  offer 
sent  time  : — 


Stock  and  Bonds. 
Anglo-.Argentine   Trams  4  per  ceiu.    Deb. 
Anglo-.'Vrgenline-  Trams   4^  per  cent.   Deb. 
British  Columbia   Electric  Railway  4^   per  cent. 

Cons.    Deb 

British   Columbia    Electric    Railway    5  per  cent. 

Pref ...         

British   Electric   Traction   4|  per  cent.  2nd   Deb. 
B.A.    Lacroze  Tramways   5    per  cent.    Extension 

Mort.    Debs.  

Met.  Electric  Supply  3f  per  cent.  Mort,   Deb.   ... 
Rio  Tram  5  per  cent.   Ist   .Mort.  30-year  Gold  ... 

Rio  Tram  5  per  cent.  50-year  

South     .American    Light    it    Power    5    per    cent. 

Debs.  

South    Met.    Elec.   Light  41  per  cent.    1st    Mort. 

Deb 

Toronto  Power  4i  per  cent.  Con.  Guar.   Deb.  ... 

(Guaranteed   by   Toronto  Railway  Co.) 
Vancouver   Power  Co.   4i   per  cent.  Deb. 

(Guaranteed  by  British  Columbia  Elec.  RIy.) 
Winnipeg  Elec.   Rly.  4i  per  cent.   Deb 


ties 

on  offer  at  the  prei 

Price. 

Yield. 

Dividends 

due. 

84 
90 

4  15 
3    0 

0 
0 

Jan.,  July 
Jan.,  July 

80 

S    6 

0 

Mar.,  Sept, 

75 
75 

6  13 
6    U 

0 
0 

Jan.,  July 
.May,  Nov. 

00 
76 
94 
80 

S  11 

4  12 

5  9 

6  5 

0 
0 

0 

u 

June,  Dec. 
Jan.,  July 
Jan.,  July 
April,  Oct. 

90 

5  11 

0 

April,  Oct. 

SH 

i  14 

0 

.April.  Oct. 

free 

88i 

5    2 

0 

May,  Nov. 

73 

5    9 

0 

Jan.,  July 

89 

5     1 

0 

April,  Oct. 

free 


The  Electricity  Supply  list  is  disposed  to  droop,  this  apply- 
ing both  to  the  ordinary  and  the  preference  shares.  City  of 
Londons  have  given  way  to  13J,  a  drop  of  10s.  Westminsters 
fell  03.,  and  so  did  Charing  Cross.  This,  of  course,  is  the 
season  of  the  year  in  which  illumination  shares  axe  com- 
pletely out  of  favour;  and  the  weakness  is  noticeable  in  gas 
stocks,  just  the  same  as  in  some  of  the  electric  light  descrip- 
tions. 

(How  bloodthirsty  the  ordinary  pacific  Englishman  can  be- 
come may  be  instanced  by  the  remark  of  a  member  of  the 
National  Guard  returning  from  trench-digging  at  the  begin- 
ning of  the  week,  when  he  said,  as  the  train  passed  the  power 
station  of  the  Charing  Cross  Company,  that  if  a  Zeppelin 
were  to  aim  at  that  and,  missing  it,  to  strike  a  prisoners' 
camp  near  by,  he,  for  one,  would  shed  no  tears.  But  this, 
it  must  be  added,  was  at  the  end  of  a  very  hot  day;  and  the 
effect  of  trench  work  uixjn  the  temper  during  the  weather 
exptnienced  in  the  first  part  of  the  week,  it  were  best  left 
to  the  wives  of  some  of  us  to  describe.) 

Tlie  Mexican  group  continues  flat.  Mexican  Trams  fell  3, 
the  tj  per  cent,  bonds  '2  ijoint.^.  Depreciation  of  the  currency 
is  the  worst-feared  result  of  the  revolution.  Germany  seeoiB 
to  be  marching  much  the  same  path  as  is  Mexico  in  this 
matter,  and  neutral  manufacturers  are  already  declining  Ger- 
man bills,  insisting  upon  payment  in  gold.  It  is  all  very  well 
for  German  financiers  to  clash  the  loud  cymbals  about  the 
credit  of  their  country,  and  so  long  as  trade  is  confined  purely 
to  internal  channels,  the  paper  manufacturers  can  work  day 
and  night  without  the  countrj'  fueling  much  damage.  But 
when  it  comes  to  trj'ing  to  pa.ss  this  st)rry  stuff  along  to 
other  nations,  there  will  be  a  different  tale  to  tell.  And  it  in 
plain  as  a  pike-staff  that,  when  tho  day  of  reckoning  arrives 
alter  the  war,  there  will  be  literally  hundreds  of  German  houses 
g)  .smash,  for  lack  of  gold,  as  distinct  from  paper  money. 

The  Telegraph  market  is  a  little  irregular.  Great  Northerns 
have  again  advance<l,  a  rise  of  £2  taking  the  price  to  3 
Cilobes  are  unaffected  by  the  declaration  of  a  final  dividend 
on  the  ordinary,  bringing  the  total  distribution  for  the  year 
up  to  G  per  cent.,  the  same  as  before.  Marconis  are  d(-|cidedly 
better,  on  dividend  anticipations,  and  American  Marcoms 
strengthened  to  half-a-guinea.         ,  „   ,  „    ,  j 

Callenders  eased  off  to  12J.  and  small  falls  have  oceurred 
in  Edistm  &  Swan  and  British  Westinghouse  preference  shares, 
while  Aluminiums  are  Cd.  higher.  The  Rubber  market  shows 
a  goo<l  deal  of  quiet  strength  as  the  price  creeps  up  steadily 
towards  the  level  half-crown.  Armament  shares  have  ad- 
vanced a  trifle,  owing  to  the  insistent  demand  for  munitions; 
and  mo.st  of  the  copper  shares  are  good,  on  account  of  tbo 
buying  from  the  United  States. 


ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Lockllty, 


I  Montb  I   Receipts  for 
ended  t^e 

(4  wks.l         month. 


BlackpoolFleetw'd 

BriRtol 

Cliathani  ftnd  Dist. 

Cork 

Dublin 
HnatinKS 

Lancashire  United 
LlanduduO'Col.  Bay 
Tyneaide 


Ma;  99 

,.   a' 
,.  'J? 

„  » 

..    29 


AngloArgenilne   . . 
Auckland 
CalcutU 

KalKoorlie,  W.A.  .. 
*  Madras 
Montevideo 

DubUn-Lucan  Rly. 


..    26 
27 

March 

Mav  SI 

M'av 


8,702  +    SOU 

41,188  +8,188 

4,<)0I  I  H.Ui 

a.  199  L*-    801 

,  96,5'6  1+1,905 

8,981  I  •■    811 

7,188  +    688 

1,479  4-    629 
9,°42    +    S27 

il>,701  ;— 7,698 

20,447  —1,821 

16,7 1.1  I-    444 

9,6S8  I       . . 

1,1MB    +      67 

87,771    -1,9(6 


Total  to  datu. 


RodM 
mlUi 
op«D. 


8,776  -  211 
l9D,;ffl2  +2I,a7>- 
92,100     f  8,7|li 


80-6 

.    14-98 

9,888    -      191'.    M-96 
123,888     f   7,8S6     "  "" 
I-      3«l 
68 


83,660 
6,633    +   1,281 


11,486 


4S« 


9-89 

I9'8 

49 

6-6 

11 


21    1,082,0971-100,176    .. 
44  ;  227,(98  U  1.206  iSJ-lJ 
-      444      .. 


13 

81  ' 

80     908,426 


7,862  I 
19,087    -     844 


-86,771 


M»y28l       676  If     94      81  I      8,«6I  U      146  j    t 


'        1 

Two  weeki, 


IM 


-i>^M>«»^^-..»— -•ftT,^r.i^«^ 
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SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


MARKET     QUOTATIONS. 


Hoas  Blsotbioity  Ooupaiiies. 
Price 

Dividend,     June  B,  Rise  or  tall     Yield 

1914.  1916.  this  week.        p.o. 

Brompton  Ordindry       10  gi  —  *5  ,i    ? 

do.       7  per  cent.  Prel 7  If  -  J  }2    | 

Charing  Oross  Ordinary           ....  6  4i  —  i  ,    i    ? 

do.       do.       do.    4iPre(.         ..  H  H  ~  6    9    1 

do.       do.  OltyPrel *h  i  -  5  ^2    S 

do.    4  Deb 4  90  -  4    9    0 

Chelsea        6  4g  —  BHl 

do.    4JDeb 44  9a  -  ll'lO 

City  of  London 9  1S|  -i  6  U    0 

do.       do.    6  per  cent.  Prel.      ..6  MJ  —  *  1^    0 

do.       do.    6Deb 6  »H  —  4    9    8 

do.       do.    4iDeb Ji  96  -  4  13  10 

County  of  London           7  lli  —  b    3    1 

do.       do.       6  per  cent.  Pref.  ..6  llj  —  6    4    4 

do.       do.        iBt  Deb 4*  100  —  4  10    0 

do.       do.       and  Deb 4j  95  xd  —  ''  '*    J 

Kensington  Ordinary 9  7  —  §?i 

London  Electric 4  IJ  —  ""S 

do.       do.    6  per  cent.  Prel.      ..6  6  —  6    0    0 

do.         do.     4  Deb 4  87  —  4  18     0 

Metropolitan         84  8i  —  ^  '?    5 

do.           4*  per  cent.  Pref.         . .  4i  4  —  6  la    6 

do.           4*  Deb 44  94  -  4  15    9 

do.            BjDeb 8J  74  -1  4  12    0 

Bt.  James' and  Pall  Mall          ....  10  74  —  6  U    4 

do.     do.     do.     7  percent.  Pref.  7  6%  —  6    9  10 

do.      do.      do.    3J  Deb 8J  76  —  4  18    4 

South  London       6  3  —  6  13    4 

South  Metropolitan  Piet 7  14  —  6    4    6 

Westminster  Ordinary 9  7i  —J  648 

do.           4iPref 4i  4|  -  J  4  14    9 

Telbseapbs  ahd  Telbpbonss. 

Anglo-Am.  Tel.  Pref 6  106  —  6  14    4 

do.             De( 14  aaj  —  6  18    4 

Chile  Telephone 8  6J  —  6  IB    6 

Cuba  Sub.  Ord 5  8^  —  6  17    8 

do.        Pref 10  16  —  6  13    4 

Eastern  Extension         7  13  —  '6    13 

do.                 4  Deb 4  91  —1  4    8    0 

Eastern  Tel.  Ord 7  138  -1  »6    1    4 

do.            ajPref 84  76  +1  4  12    1 

do.           4  Deb         4  91  -1  4    8    0 

Olobe  Tel.  and  T.  Ord 6  11  —  '6    4    9 

do.                Pref 6  Hi  -  6    9    8 

Gil.  Northern  Tel 98  83  +2  6  13    4 

Indo-European 66/-  64  —  6    0    4 

Marconi       90  lii  +   A  10  16    8 

New  York  Tel.  4i 44  97  —  4  13    0 

Oriental  Telephone  Ord 10  2  —  .10    0 

do.                  Pref 6  lA  —  5    11 

Tel.  Egypt  Deb 44  88  —  5    8    8 

United  R.  Plate  Tel B  6Jxd  —  '7    7    0 

do.                  Pref 6  B  —  BOO 

West  India  and  Pan 1  li  —  8    0    0 

Western  Telegraph        7  1S4  -  'j  18    6 

do.              4  Deb 4  91  —  4    6    6 

BOMK     RAII.S, 

Central  London,  Ord.  Assented        . .  4  77  —  5    4    0 

Metropolitan         U  29  —  4    7    8 

do.            District Nil  16  —  i  Nil 

Underground  Electric  Ordinary        ..  Nil  1}  —7/6  Nil 

do.               do.      "A"    ..         ..  Nil  4/-  -1/3  Nil 

do.              do.      Inoome          ..6  70  -6J  »9  18  10 

FoBBioN  Trams,  Ao. 

Anglo  Arg.  Trams,  First  Pref.          ..54  4g  —  6    6    9 

do.               and  Pref 64  8J  —  7    6    8 

do.                4  Deb 4  84  -f  1  4  16    0 

do.              44  Deb 44  87  —  5    8    6 

do.              6  Deb 5  87xJ  —  6  16    0 

Brazil  Tractions ,        ..  6  634  +34  11    4    4 

Bombay  Electric  Pref 6  1D|  —  5  16  10 

do.            44  Deb 44  91  —  4  19    0 

Mexico  Trams Nil  92  —8  Nil 

do.           5  per  cent.  Bonds       ..  —  53  —  Nil 

do.           6  per  cent.  Bonds      . .  —  80  —2  Nil 

Mexican  Light  Common         ..         .,  Nil  80  —  Nil 

do.              Pref Nil  39  —  Nil 

do.              Ist  Bonds       ....  —  48  —  — 

Adelaide  Sap.  6  per  cent.  Fret.         . .  6  6^'^  —  5  13    0 

-      do,          6  Deb 6  103  —  4  17    1 

MAHorAOTDBnia  Oomfahibs. 

Babcock  &  Wilcox          11  24  —  5  12    0 

British  Aluminium  Ord 6  21/6  4  6d.  4  13    U 

do.              Prel 6  ls/6  —  6    9    9 

British  iDsalated  Ord 16  lU  —  6  13    4 

do.            Pret .6  6|  —  6    0    0 

British  Westingbouse  Pref 74  li  —1^  8    0    0 

do.        4  Deb 4  72  —  6  11     1 

do.        6  p.  lien          6  lUl  +  6  19    0 

Callenders 16  15J  —  J  6    3    8 

do.        6  Pref 5  6  —  6    0    0 

do.       44  Deb 44  98  —  4  19    4 

Ca?tner-KeUner 15  8i  —  4  19    6 

F.diaon  &  Swan,  £3  pd Nil  12'6  -8d.  Nil 

do.      do.      fully  paid        ....  Nil  li  —  Nil 

do.      do.      4  Deb 4  63  —  670 

do.      do.      B  %  Deb 5  60  —  8    6    8 

Electric  Oonstruocion U  13/-\d  —  9    4    8 

do.             do.         Pref 7  Ixd  —  7    0    0 

Gen.  Eleo.  Pret 6  lOfij  —  6  17    8 

Henley         20  Hi  —  '8    0    4 

do.      44  Pref 44  i\  —  4  12    4 

do.       44  Deb 44  97  —  4  11    9 

India-Rubber        B  9  —  6  II    1 

TelegraphCon 8)  87  —  6    9  1J 

*  Allowance  made  for  dividends  being  paid  tree  of  income-tax. 


It  shonld  be  remembered,  in  makings  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oircumstanoes. 

Wednesday,  June  9tli. 


CHEMICALS.  *e. 

Lateet 

Pilae. 

Fortnlgbfi 
Ino,  or  Deo, 

a  Aold,  Uydroohlorio          .. 

per  ow». 

4/6 

19/- 

a     „     Oxalic            

per  lb. 

■     „      Sulphnrlo 

per  cwt. 

m  Ammoniac  Sal        

„ 

£49 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

HO 

a  Bleaching  powder 

„ 

£9 

a  Bisulphide  of  Carbon      .. 

M 

£21 

a  Borax 

H 

a  Copper  Sulphate 

£29 

a  Lead,  Nitrate         

£35 

a      „      White  Sugar 

a       „      Peroxide 

„ 

c  Methylated  Spirit 

per  gal. 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

7d. 

a  Potash,  Canstio  (88/90  %) 

per  ton 

a        „       Chlorate 

per  lb. 

i/6 

a        „       Perohlorate 

„ 

1/6 

a  Potassium,  Cyanide  (98|100  %| . . 

„ 

Nom, 

(for  mining  purposes  only) 

a  Bbellao         

per  ow«. 

a  Sulphate  of  Magnesia     . . 

per  ton 

a  Bnlphnr,  Sublimed  Flowers 

„ 

a        M        Recovered 

^ 

£8 

a        „        Lump 

^ 

£8  10 

a  Boda,  Caustic  (white  TO/79  %)   .. 

„ 

£10  2  C 

a      „     Chlorate        

per  lb. 

a      ,,     Crystals         

a  Bodlnm  Bichromate,  oaeki 

per  ton 

46/- 

per  lb, 

84d. 

METALS.  Ao. 

b  Alamlnlam  Ingots,  In  ton  lots  . . 

per  ton 

£100  . 

£5  inc. 

6           „          Wire,  in  ton  lots  1 
(1  to  14  8.W.Q.)( 

H 

£13Q 

£5  ino. 

b          „          Sheet,  in  ton  lots   .. 

^ 

£130 

£5  inc. 

0  Babbitt's  metal  ingots     . . 

^ 

£60  to  £281 

. . 

c  Brass  (rolled  metal  2- to  18*  basis) 

per  lb. 

m  to  1/2J 

Cm         m     (solid  drawn)           . . 
c      „     Wire,  basis 

1/2J  to  1/2* 

** 

li-it  to  1/24 

c  Copper  Tubes  (solid  drawn) 

1/1|  to  1/3 

t       a      Bare  (best  selected) 

per  ton 

£104 

£4  inc. 

m       _      Sheet          

£104 

£4  inc. 

(       I      Rod  

£104 

£1  ino. 

d       „      (Electrolytic)  Bars 

£92 

£3  inc. 

a       „                 H           Sheets     .. 

£110 

£3  inc. 

d       N                H          Itoda 

£98 

£3  inc. 

a      l                ,          B.C.  Wire 

per  lb. 

ll}=d. 

Ad.  inc. 

/Ebonite  Rod            

„ 

*'; 

/       „        Sheet         

2/6 

n  German  Silver  Wire 

'''„ 

,. 

A  Gutta-percha,  fine 

^Ji? 

/i  India-rubber,  Para  fine  . . 

2/7 

4d.  dec. 

/  Iron  Pig  (Cleveland  warrants)  .. 

per  ion 

eo/4 

lOd.  inc. 

/     „    Wire,  galv.  No.  6,  P,0,  qnal, 

„ 

£22 

£2  ino. 

r  Lead,  English  Pig 

£27  6 

£6  10  inc. 

m  Manganin  Wire  No,  88  . . 

per  lb, 

g  Mercury        

per  bot, 

£15 

£3  ino. 

«  MiOB  (In  original  oases)  small  . . 

per  lb, 

4d.  to  8/6 

,. 

a      H                H            H      medium 

8/-  to  6/- 

.. 

«     ,.               »           »      Urge  .. 

6/6  to  10/6  &  np. 

0  Nickel,  sheet,  wire,  4o 

Nom. 

p  Phosphor  Bronte,  plain  castings 
p         „            H    rolled  bare  &  rods 

M 

1/1  to  1/3* 

1/2  to  1/34 

«         „            H  rolled  strips  sheet 
0  Plairnnm       

1/3^  to  1/54 

per  01, 

185/. 

d  Bilicium  Bronee  Wire 

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars 

per  ton 

£80 

.. 

(  Tin,  Block  (English) 

„ 

£167 

£3  inc. 

a    „     Wire,  Noa.  1  to  16    .. 

per  lb, 

2/8 

p  White  Antifriction  Metals 

per  ton 

£52  to  £194 

k  7iinn,  Sb'l  (VIellle  Montague  bnd,) 

N 

Nom. 

Quotations  supplied  by- 


a  O.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  4  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

a  P.  Wiggins  &  Bons. 

/  India-Kubber,  Gutta-Percba   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 
b  Eaward  Till  4  Co, 


/  Boiling  &  Lowe. 

it  Morris  Ashby,  Ltd. 

/  Richard  Johnson  &  Nephew.  Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd. 

a  P.  Ormiston  4  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd, 

p 

r  W.  F.  Dennis  4  Co. 


Western  Telegraph  4^'o..   Ltd. — The  directors   have 

declared  the  third  quarterly  interim  dividend  of  Ss.  per  share,  free 
of  income-tax,  for  the  year  ending  .Tune  30th,  1U15,  beiner  at  the 
rate  of  i  per  cent,  per  annum. 


Lift  Accident, — A  Manchester  Coroner's  jury  inquired 
on  Friday  last  into  the  circumstances  of  the  death  of  Mjrdecai 
Reynolds  (14),  who  received  fatal  injuries  in  a  lift  accident  at  the 
premises  of  the  Provincial  Incandescent  Fittings  Co.,  where  he 
was  employed.  It  appeared  from  the  evidence  that  the  boy  had 
been  placing  pircels  in  the  lift,  which  was  electrically-worked, 
and  a  warehouseman  on  the  third  floor  heard  a  scream  and  saw 
the  lift  ascending  empty.  He  went  downstairs  and  found  the 
boy  in  the  well  of  the  lift.  The  waiehomemaa  thought  that  the 
boy  must  have  slipped  while  putting  the  parcels  into  the  lift  and 
grasped  the  starting  lever  to  save  himself,  or  else  his  coat  had 
caught  the  handle.  The  manager  said  the  lift  was  not  in  constant 
use,  and  anybody  could  use  it,  liat  he  had  instructed  the  deceased 
not  to  use  it,  and  had  reprimanded  him  three  weeks  before  the 
accident  when  he  found  him  in  it.  "  Accidental  death  "  was  the 
verdict. 

Rees    Itotiirbo    Jliinufactiiring'    Co.,    Ltd. — The 

accounts  for  1914  show  a  profit  of  £1,070.  and  after  meeting 
interest  on  loans,  the  c-edit  balance  of  £2.531)  brought  forward 
was  reduced  to  itlKS. — Financier, 
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ELECTRICITY    IN    FARMING— II. 


FARMING    SUPPLY    AT    HEREFORD. 


If  convincing  evidence  as  to  the  value  of  electricity  in 
agriculture  is  to  be  put  before  our  supply  engineers — those 
who  are  in  touch  with  farming  districts — it  will  no  doubt 
come  better  from  within  than  without,  and  we  are  glad  to 
be  able  to  give  some  details  of  the  work  carried  out  by  an 
English  central  station  engineer,  ilr.  W.  T.  Kerr,  of 
Hereford,  in  meeting  the  electrical  requirements  of  the 
farmers  in  the  vicinity  of  his  city,  and  of  the  general  supply 


Steam  is  supplied  at  If.O  lb.  pressure  from  one  Stirling 
and  two  Lancashire  boilers,  which  are  fitted  with  Underfeed 
stokers,  and  provided  with  heated  forced  draught.  The 
gases  from  the  boilers  are  passed  through   an   economiser^ 


The  Hebefobd  Electricity  Woeks 


in  Hereford,  which  is  a  typical  agricultural  centre,  in  the 
hope  that  the  excellent  results  obtained  may  be  an  incentive 
to  others. 

In  the  first  place,  we  may  point  out  that  the  electricity 
works,   which    started    in     1898-9'.),    now    contain    some 


Steam  Genkbatino  Plant  installed 

850  KW.  of  generating  plant  supplying  a  net  area  of  seven 
square  miles.  This  plant  consists  of  Belliss-Dick  Kerr  and 
Belliss-Silvertown  500-volt  generating  sets — the  most  recent 
one  a  800-kw.  plant — with  surface  condensers  working  in 
conjunction  with  a  Hlasberg  cooling  tower  and  giving  a 
25-2G  in.  vacuum. 

A  300  ampere-hour  Chloride  battery  and  balancer- booster 
are  provided. 


i,TBASSMissioN  Like  fob  Fabm  Scpply. 

and  both  steam   and  electrically- driven   feed  pumps  are 
installed.    The  presence  of  the  older  plant  in  the  station 
has  prevented  the  adoption  of  superheating  up  to  now. 
Through  the  electrical  development  of  this  agricultural 

area,  containing  possibly 
25,000  inhabitants, 
with,  however,  no  fac- 
tories, electric  street 
lighting  or  tramways, 
over  l.:?00,000  units 
were  sold  during  the  last 
12  months,  and  a  load 
factor  of  2.'i',  per  cent, 
was  obtained,  figures 
which  speak  for  them- 
selves. 

Under  these  conditions 
the  generating  plant 
operates  on  some  5  lb. 
of  fuel  (at  a  cost  of 
•38d.)  per  nnit,  a  mix- 
ture of  slack  and  coke 
breez3  being  used  at 
present  owing  to  the 
coal  crisis,  and  the  over- 
all steam  consumption 
being,  roughly,  30  lb. 
per  unit. 

The  distributing  net- 
work extends  practically 
two  miles  out  in  every 
while  the  built-up  area 
underground  cables,  it 
has,  of  course,  been  necessary  to  adopt  overhead  pole 
lines  for  supplying  tlie  farmer  and  other  scattered  con- 
sumers outside  this  area.  For  this  purpose  some  three 
miles  of  overhead  line  has  been  constructed,  with  fairly 
light  wooden  poles  carrying  two  stranded-aluminium  con- 
ductors on  the  upper  cross-arm,  and  two  galvanised  iroa 


AT   UEBEKORD. 

direction  from    the    station,  and 
is    naturally    supplied     through 
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guard  wires — which  serve  as  the  neutral  wire — on  the  lower 
arm. 

At  terminal  poles  adjoining  the  underground  network  the 
three-core  armoured  cable  is  carried   to  a  dividing  box  at 
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Curves  showing  varying  daily  load  foe  one  week  ;    Heebfobd  Electbicity  Wobks. 

the  top  of  the  pole,  the  bare  cable  ends       

being  joined  to  the  overhead  aluminium 
wires  mechanically  by  means  of  Silver- 
town  service  joint  connectors  ;  at  farm 
terminal  poles  Henley  twin  lead-covered 
wire,  cleated  to  the  pole  and  farm 
buildings,  is  used  to  couple  the  line  and 
farm  installation.  Mr.  Kerr  gives  the 
actual  cost  of  such  a  line  carrying  two 
7/10  stranded  aluminium  conductors 
and  two  guard-wires,  erected  in  com- 
pliance with  Board  of  Trade  Regula- 
tions, as  £110  per  mile  under  normal 
conditions. 

It  is  the  practice  to  place  such  pole 
lines  along  the  hedges  where  they  are  out 
of  the  way  of  cattle  and  field  operations 
generally,  and  occasionally  way  leaves  for 
poles  are  demanded,  of  the  order  of  Is. 
per  pole  per  year,  where  the  owner  of  the 
land  is  not  directly  interested  in  the 
supply.  So  far,  we  gather  that  no  main- 
tenance has  arisen  on  these  lines,  some 
of  which  have  been  in  use  for  some  years. 

Mr.  Kerr  is  at  present  supplying  10 
actual  farms,  and  we  may  refer  to  a 
typical  case  of  one  where  from  80  to  100 


cows  are  kept.  Here  a  7i-H.P.  motor  is,  following  a  general 
practice,  installed  in  a  locked-up  cupboard  or  cabin,  and 
drives  chaff-cutting,  kibbling  and  pulping  machines  for  pre- 
paring cattle  food,  and  a  small  pump  for  supplying  water  ; 

electric  light  is  installed 
in  the  byers,  foal  yards 
and  house,  about  30 
metal  lamps  being  used, 
including  four  50-c.p. 
lamps  in  a  bracket  fitting 
for  general  yard  lighting. 
This  consumer  took 
633  units  last  year  for 
lighting, at  4|d.per  unit, 
and  0;)O  units  for  power, 
at  3d.  per  unit,  less  usual 
discounts,  and  gave  the 
supply  undertaking  a 
revenue  of  over  £i'3  for 
the  year,  and  Mr.  Kerr 
estimates  the  average 
farm  bill  in  his  area  at 
£20  per  annum. 

It  will  be  noted  that 


Underground  Cable  Terminal. 


Tbbminal  Poles  on  Farm  Lines. 


Farm  Terminal. 


Typical  Hebefobd  Fabm  Motoe  Installations,  showing  stabtisg 

SwlTCHGEAB,    &C. 


both  the  cost  of  overhead  lines  and  the 
average  revenue  are  higher  than  those 
indicated  in  the  American  figures,  whUe 
the  cost  of  energy  is  —  allowing  for 
American  values  —  cheaper  here,  the 
results  showing  that  the  English  farmer 
is  likely  to  prove  a  better  customer 
than  the  American. 

Moreover,  Mr.  Kerr  considers  it  quite 
feasible  to  obtain  an  average  revenue  of 
at  least  £200  per  annum  per  mile  of 
line  from  farms  and  country  houses. 

Such  a  line,  1,000  yards  long,  was 
recently  constructed  to  supply  a  farm 
where  power  is  used  in  the  manner 
previously  indicated,  and  for  milking  88 
cows,  and  the  electrical  stimulation  of 
root  crops,  &c.,  as  an  experiment,  on 
some  20  acres  of  land,  during  the  early 
morning  and  evening  is  under  considera- 
tion, by  means  of  apparatus  controlled 
through  a  time  switch  ;  this  line  has  at- 
tracted two  other  farms  and  two  private 
houses  en  route,  and  it  is  found  that 
through  the  encourafiing  results  every 
farmer  will  do  all  he  can  to  get  a 
supply,  and  if  necessary  use  his  in- 
fluence with  the  local   Councils,  which 
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at   first    were    strongly  inclined  to  put  difficulties  in  the 
way — following  time-honoured  precedents. 
'"  Such  prices  as  6d.  per  unit  for  lighting  and  3d.  per   unit 
for  power  are  quite  acceptable  to  the  farmer  in  this  area, 


the  cattle  are  fed,  this  having  been  found  by  experience  to 
give  an  increased  yield  of  milk. 

Supply  to  an  outlying  farm  is  usually  granted  on  a 
revenue  guarantee  of  10  per  cent,  of  the  cost  of  the  line, 
and,  in  practice,  amounts  to  from  £7  to  £s  per  aimum, 
which    in   view    of   the    average    farm  bill    for    current 


Farm  Tebmisal  Board  axd  I.vcomisg  Cables. 

who  gains  in  many  ways  by  lusing  electricity.     Thus  the 
first  cost  of  his  installation  is  probably  not  more  than  half 


Overhead  Wibinq  and  Lighting  in  a  Herefobd  Fabmyabd 


that  for  steam  or  oil  power.  His  fire  insurance  is  greatly 
reduced,  especiilly  where  power  is  us;d  in  a  stack  yard,  in 
which  case  insurance  may  be  as  costly  as  the  power  itself 
with  a  steam  engine. 

His  labour  costs  less  ;  the  electric  motor  is  always  ready, 
and  on  a  wet  day,  when  outside  labour  is  impossible,  chaff- 
cutting  and  corn  kibbling  can  be  done  ;  moreover,  milking 
machinery  is  being  found  essential.  The  freezing  of  water 
in  thei  cylinder  jackets  or  the  necessity  of  emptying  them  is 
against  the  internal-combustion  engine  in  the  winter,  while 
magneto  and  other  starting  arrangements  are  scarcely 
suited  to  farm  usage,  and  it  is  not  surprising  that  starting 
troubles  are  the  bane  of  this  type  of  prime  mover  on  the 
farm.  ' , 

As  a  sequel  it  may  be  mentioned  that  there  are  no  petrol 
engines  on  farms  in  tlie  viiinity  of  t/ie  Henfard  (tistritmting 
mains. 

To  some  extent  recent  legislation,  in  the  shape  of  the 
Pure  Milk  F>ill,  has  encouraged  the  use  of  electricity  for 
lighting  and  power  in  cowhouses,  whii'li  are  being  largely 
reconstructed  in  certain  parts  of  the  country,  giving  a  con- 
venient opportunity  for  installing  electrically-driven  food 
preparing  machinery  close  to  the  cattle  stalls,  and  of  cutting 
fresh  food  every  morning  and  afternoon  of  the  week,  when 


Electricallt-Dbiven  Cobn  Kibbles,  Hebefobd. 

can  be  safely  given  by  the  consumer  :  speaking  generally, 

one-third  of  the  energy  is  required  for  lighting  and  two- 
thirds  for  power.  As  previously  indi- 
cited  the  electric  motor  has  been  very 
generally  adopted  in  the  old  city  itself, 
where  we  believe  only  a  very  few  gas 
engines  have  survived  its  introduction. 

Hereford  is  a  centre  of  the  cider 
industry  and  its  five  cider  mills  have 
some  :>00  H,i'.  of  motors  installed,  the 
cellar  lighting  and  refrigeration  plants 
offering  long-hour  loads.  Then  there 
are  three  brewery  consumers,  one  being 
electrically  equipped  throughout ;  five 
saw  mills,  a  tannery  and  a  tile  works. 
A  particularly  desirable  consumer  is 
a  flour  mill  operating  for  120  hours 
a  week,  with  a  (il-KW.  average  demand  ; 
electric  ovens  are  used  in  this  mill 
for  both  baking  and  moisture  tests. 

Two  (>0-H.r.  electrically-driven  turbine 
pumps — two  20-H.r.  automatic  pumps 
for  high-pressure  supply  are  also  in 
use — at  the  waterworks  provide  an 
easily  adaptable  load  and  the  saddlery, 
leather,  hay  and  corn  businesses  as- 
sociated with  a  country  town  have 
largely  adopted  small  motors,  so  that 
in   all   over    2,000  u.p.  of   motors  has 

been  installed,  which  consumed  roughly  a  million  units  last 

year  for  industrial  driving. 


ropper.— Iv'eturns  for  May  :nst,  1910,  as  set  forth  in 
Messra.  H.  R.  Merton  &  Co.'a  stAtistical  tables,  sgain  show  an 
increase  in  visible  supplies.  The  quantity,  34,090  tons,  is  2,603  tons 
hijrher  than  for  the  end  of  April.  EnRlish  visible  supplies  have 
increased  by  the  unusually  large  fignre  of  :t,''H6  tons  during  the 
same  period. 

In  detailed  supplies  a  grratifyinir  increase  in  European  arrivals 
from  North  America  is  to  be  noted.  This  quantity,  3 1 ,08o  tons,  is  only 
3,316  tons  under  the  average  for  the  1-  months  precedintf  August, 
191 1.  Spain  and  Portugal  exported  to  England  and  France  glaring 
the  month  a  quantity  largely  in  excess  of  the  pre-war  average. 
Other  countries  (not  speoiacally  mentioned)  oontributod  8,166  tons, 
against  a  pre-war  average  of  4  910.  Chile  shipments  arc  rather  low 
for  the  month,  but  it  must  be  remembered  that  they  were  high  in 
April.    Australian  ehipmente  are  still  a  third  below  pre-war  average. 

Total  deliveries  are  10  per  cent,  under  pre-war  average.  The 
slowness  with  which  the  price  has  increased  would  appear  to  point 
to  a  fairly  even  balance  between  supplies  and  consumption. 
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THE    NKW    TURBINE    PLANT    OF    THE 
INTERBOROUGH    CO.,    NEW    YORK. 


At  the  present  time  the  reconBtrnction  of  the  Seventy-Fourth 
Street  station  of  the  Interborough  Rapid  Transit  Co.,  in  Xew  York, 
is  being  carried  out  with  a  view  to  meeting  the  increasing  demand 
for  power  on  the  elevated  lines. 


Boiler  li-^ 


CiBCVLATiSG  Pumps  and  Piping,  30,000  kw.  Tdbbine. 


This  statioa,  which  was  built  in  l!i01 — 14  years  ago — and  excited 
considerable  interest  at  the  time,  contained  ti»ht  12.000-H,i'.  AUis 
vertioal-horizjntal  Corliss  engines,  driving  11, 000- volt  Westinghonse 
revolving-field  alternators  at  75  B  p.m.,  and  having  a  steam  con- 
sumption in  recent  times  of  17  3  lb.  per  Kw.-honr. 

Later  on  there  was  added  a  7,500-KW.  Westinghonse  turbine  nnit. 
Originally  the  engines  were  coupled  to  Worthington  jet  condensersv 
but  in  19C'3  these  were  converted  to  barometric  type  condensers.l 

In  the  boiler  house  there  were  6t  Babcock  boilers,  each  containing 
0,200  sq.  ft.  of  heating  surface  and  sis  each  of  6,000  sq.  ft.  heating 
surface  ;  all  were  equipped  with  Roney  stokers,  and  the  gases  were 
passed  through  Green  economisera  to  four  278-ft.  Custodis  brick 
stacks.  The  generating  plant  operated  on  dry  satura'ied  steam  at 
160  lb.  pressure,  and  with  a  vtcaum  of  26  in.  The  following 
remarks  on  the  reasons  for  breaking  up  and  replacing  the  engine- 
units  are  quoted  from  Pvicer : — 

"  The  economy  and  the  excellent  physical  condition  of  the  units- 
have  caused  many  to  wonder  why  low-pressure  turbines  were  not 
connected  to  them,  as  practised  with  such  satisfactory  results  at 
the  company's  Fifty-Xinth  Street  station.  Britfly,  the  chief 
reasons  are  these  :  First,  the  economy  of  the  turbine  as  a  prime 
mover  at  the  time  of  the  FiftyXinth  Street  installation  was  not 
nearly  as  good  as  at  present.  Secondly,  the  engines  at  Fifty-Ninth 
Street,  in  addition  to  being  in  excellent  physical  condition,  were 
designed  for  a  higher  pressure  than  those  at  Seventy-Fourth 
Street,  and,  quite  important,  they  have  poppet  valves  in  the  high- 
pressure  cylinders,  adapting  them  to  high-pressure  superheated 
steam,  while  this  advantage  is  not  possessed  by  the  Corliss-valve 
units  at  Sjventy-Fourth  Street.  Thirdly,  the  complete  expansioni 
turbines  (turbine  and  generator  combined)  now  going  in  at 
Ssventy-Fourth  Street  were  bought  at  a  comparatively  low  figure 
— about  one-third  the  price  per  kilowatt  paid  for  the  engine  nnitp. 
Fourthly,  it  is  necessary  to  economise  on  space  at  S 3venty-Fourth 
Street,  and  complete  expansion  turbines  accomplish  this  far  better 
than  combination  units.  " 

The  reoonstruction  will  involve  the  installation  ultimately  of 
eight  30,000-KW.  turbine  units,  but  at  present  three  of  these  setS' 
are  be'ng  substituted  for  four  12,000  HP.  (7,500-KW,)  engine  units, 
leaving  four  engine  units  and  the  7,500-KW.  turbine  unit  of  the 
original  plant  ;  for  one-halt  of  the  boiler  plant  opposite  the 
turbines,  the  Roney  stokers  are  being  replaced  by  Taylor  under- 
feed stokers,  superheaters  are  being  at^ded  and  the  economisers 
removed  ;  turbine  driven  feed  pumps  are  also  in  part  replacing- 
motor-driven  pumps  and  the  main  switchgear  is  bsing  rearranged 
and  reactances  added. 

The  new  turbine  units  each  consist  of  two  separate  tuibo- 
altemator  sets  side  by  side  :  one,  the  high-pre.-sure  set,  consists  of 
a  single-flow  turbine  running  at  l,,"i00  R.P.M.,  while  the  other,  the 
low-pressure  set,  consists  of  a  double-flow  machine  running  at 
750  B  p.ii.  Toe  tutbines  are  of  the  reaction  type  throughout  and 
are  coapled  through  a  large  stettm  receiver.  The  arrangement  was 
chosen  to  simplify  design  problems,  particularly  those  relating  to 
temperature  range,  blade  speeds  and  steam  congestion.  The  relia- 
bility of  smaller  units  is  also  secured.  Each  complete  unit  rests 
on  a  steel  frame  foundation  encased  in  concrete,  leaving   a  good 

deal  of  sptcB  below 
for  condensing  plant,. 
&o.  A  twin-shell 
Worthington  surface 
condenser  is  placed 
nnder  the  turbine  unit, 
hung  from  the  turbine 
bedplates,  but  with 
the  weight  carried  on 
springs.  One  shell  is 
connected  to  each  low- 
pressure  exhaust  out- 
let ;  the  total  tnbe  sur- 
face is  50,000  sq.  ft., 
and  the  condenser  i» 
designed  to  deal  with 
350,000  lb.  of  steam 
an  hour  with  water  at 
60°  F.,  maintaining  a 
vacuum  of  97  per  cent^ 
(291  in.). 

The  circulating- 
water  for  the  twin- 
condenser  is  supplied 
by  a  pair  of  triple 
centrifugal  pumps  of 
75,0C0gallon3permin. 


J 


iir)^iitf^\i~:-A.^^'l^^'J.S^-  f*-*f^^,  ■*.?,'*  ■*■;*!' J', ■*:Ag^^J'-i-v 


Condensing  Plant  Abbatjobment, 
30,000-k\v.  tubbise. 

capacity,  which  deliver  to  the  two  shells  in  parallel  through  a  60-in. 
pipe,  the  water  being  drawn  through  a  revolving  screen  at  the 
entrance  to  the  inlet  tunnel  from  the  river.  Each  pump  is  driven 
by  a  210  h.p.  turb'me,  and  one  pump  unit  will  carry  the  winter  load. 

The  twin  condensers  are  rigidly  bolted  to  the  turbine  exhaust 
flanges,  and  a  36-in.  equalising  connection  jvith  a  copper  expan- 
sion joint  is  provided  between  the  two  shells,  and  in  order  to  allow 
freedom  of  movement  of  the  latter,  the  water  pipe  connections  are 
made  with  rubber  expansion  joints.  The  condensate  pumps  for 
each  unit  are  turbine-driven  centrifugals  of  800  gallons  a  minute 
capacity  each,  one  pump  being  spare.  Two  cross-connected  reci- 
procating air  pumps  are  provided  for  the  twin  condenser,  one  being- 
suffijient  for  the  complete  unit. 

The  pipe  arrangement  provides  for  delivering  the  condensate 
and  auxiliary  exhausts  to  a  Hoppes  open-type  feed  water  heater  ; 
the  receivers  and  the  latter  are  also  conpled  through  a  heat- 
balance  valve,  the  function  of  which  is  to  interchange  steara 
between  the  two  according  to  which  has  the  higher  pressure. 
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At  about  27,000  Kw.  the  receiver  reachea  atmoapheric  preBBure 
and  at  32,000  kw.  it  is  at  aboat  3  lb.  fraupe  pressure. 

The  feed  heater,  to  which  reference  has  been  made,  is  9  ft. 
diameterand  21  ft.  loner,  with  a  capacity  of  1,600,000  lb.  per  hour  ; 
it  contains  210  Dans,  each  4  ft.  Ion?,  havini;  a  total  area  of 
-i  too  sq.  ft. 

The  heater  was  installed  partl.v  because  certain  economisers  had 
been  removed  to  increase  the  effective  flae  area  and  partly  owiner 
to  the  erood  supply  of  exhaust  steim  from  auxiliaries. 

Turninpr  to  the  boiler  plant,  which  has  been  operated  at  KlOlb. 
pressure,  although  designed  for  212  lb  with  a  factor  of  safety  of '>, 
one  halt  the  boilers  are  now  to  be  operated  at  215  lb.  pressure, 
200°  superheat,  and  the  necessary  alterations  to  fittings  are  being 
made,  superheaters  added,  &3.  Taylor  underfeed  stokers  are  being 
installed  in  place  of  the  old  ones,  it  being  calculated  that  while 
under  the  old  engine  conditions  a  maximum  of  1,150  Kw.  per 
stoker  was  obtainable,  under  the  new  turbine  conditions  3,750  kw, 
will  be  satisfactorily  carried. 

Thus  under  the  old  conditions  eight  boilers  were  allowed  for  one 
7,500-KW.  unit,  while  the  same  number  under  the  new  conditions 
will  be  allowed  for  each  30,000-KW.  unit. 

la  the   boiler   basement   four  triplex   feed   pumps    have    been 


LOAD    FACTOR,    OUTPUT    AND    COST. 
By  C.  ASHMOKE  BAKER,  A.M.I.E.E. 


(Concluded  from  page  810.) 
Attention-  is  called  to  the  following  typographical  errors  in  the 
precedmg  portion  of  this  article  (Elkc.  Rev.,  June  4th  p  808)  — 

The  equation  for  p  immediately  btfjre  equation  '(r\  ahnnlH 
be  ,  =  ll-8/X°;-  ;  that  is  to  say,  the  value  0831  is  an^  exponent 
and  not  a  multiplier.  Similarly  in  equation  (9)  the  value  1027  U 
an  exponent. 

In  the  paragraph  following  equation  (9)  the  dotted  curve 
referred  to  is  in  fig.  1,  not  in  fig.  3. 


Turbine  Set  of  30,000  kw.,  Sevknty-Foueth  Street  Station,  New  Yobk. 

higher  cost  per  kilowatt  of  extended  supply  areas 

INFLIENCE  01'   OwSEBSHir 


removed,  and  three  turbine-driven  centiifagal  pumpp,  suffi- 
cient for  the  entire  plant,  installed  :  for  each  pair  of  boilers 
there  is  one  turbine  driving  two  stoker  fans  direct  and 
the  stokers  also  through  helical  reduction  gears  from  the  blower 
shafts. 

The  electrical  Bwitching  arrangements  have  also  been  recon- 
structed to  provide  against  the  large  amounts  of  energy  which 
will  now  be  concentrated  on  nhort  ciituit. 

Between  the  generator  and  main  bus-bars  there  is  a  .">  per  cent, 
reactance,  and  between  it  and  the  auxiliary  bus-bars  is  a  2  per 
cent,  reactance. 

The  main  bars  are  sectionalieed  through  oil  switches  and  groups 
of  feeders  run  from  each  section.  The  5  per  cent,  reactance  coil 
is  about  8  ft.  6  in.  long,  and  the  2  par  cent,  coil  3  ft.  6  in.  long, 
both  being  4  ft.  6  in.  diameter. 

The  generators,  which  are  ventilated  by  rotor  fans,  the  air 
being  discharged  into  the  boiler  house,  have  about  8  per  cent, 
reactance. 

The  steam  consumption  curve  for  the  new  units  is  a  flat  one, 
falling  from  12'07  lb.  per  KW -hour  at  15,000  kw.,  to  1 127  lb.  at 
25,000  KW.  (apparently  the  most  economical  load),  and  then 
rising  to  ir63  lb.  at  30,000  KW. 

The  steam  consumption  of  the  auxiliaries  at  the  most  economical 
load  is  7 '5  per  cent,  of  the  main  turbine  steam  consumption,  and 
6  per  cent,  at  full  load. 

The  power  consumption  of  the  auxiliaries  is  IM  per  cent,  of  the 
main  turbine  power  at  full  load. 

For  the  above  particulars  we  are  indebted  to  our  American  con- 
temporaries, Power  and  the  Jiledrical  World,  and  to  the  latter  for 
our  views. 


In  fig.  12  capital  expenditure  is  dealt  with.  The  logarithmic 
diagram  in  the  right-hand  top  corner  represents  the  entire  list  of 
200  municipal  undertakings  in  London  and  the  provinces  with 
which  we  are  dealing,  and  connects  total  capital  and  maximum 
load.  The  curves  in  the  main  diagram  represent  capital  ex- 
penditure per  kilowatt  of 
maximum  load  for  the 
various  classes  of  under- 
takings. 

With  the  exception  of 
the  London  group,  whose 
capital  per  kilowatt  stands 
high  almost  throughout, 
the  curves  are  not  very 
divergent,  and  there  is  a 
good  deal  of  interlacing; 
thus  the  ordinary  provin- 
cial town  curve  starting 
highest  crosses  all  the 
others  before  the  4,000-KW. 
point  is  reached,  while  that 
for  the  coal  area  towns 
starting  lowest  finishes 
well  above  the  general 
average,  and  some  25  per 
cent,  above  the  ordinary 
provincial  towns. 

A  noticeable  feature  of 
the  general  form  of  these 
curves  is  their  tendency 
to  flatten  out  above  the 
■">,000-KW.  point,  owing  oro- 
bably  to  the  fact  that  'the 
lower  cost  per  kilowatt  of 
large  generating  sets  is 
counterbalanced      by     the 


We  now  come  to  that  highly  controversial  subject,  the  question 
of  ownership,  and  1  offer  no  apology  for  presenting  this  aspect  of 
the  question  to  the  readers  of  this  journal,  believing,  as  I  do,  that 
the  science  of  political  economy  is  as  mnch  the  province  of  the 
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MUNlCIPALITIC«       CAPITAL       CKPCNOiruHL 
AA    •      ALL     MUNICIPALltlES 
L    L  -      UINDON 

C  C     •       MUMrCIPALrriES     IN     COAL     ARCAO 
P.  P     -      PROVINCtAL      MUNICIPALrriCA      f*.     COAL      A^LAA 


Ciiieiiiato<>  rapli  E.vhihitors"  Vs.sociaticui.— The  annua! 
conference  of  the  Cinematograph  Exhibitors  Association  of  Great 
Britain  and  Ireland  (Ltd.),  has  been  held  in  Edinburgh.  Following 
the  meeting  of  the  Agaociation,  which  was  held  in  private,  a  luncheon 
was  given,  presided  over  by  Mr.  R.  C.  Buchanan,  president  of  the 
Edinburgh  branch.  Varioos  speakers  paid  a  tribute  to  the  cinema- 
tograph industry's  work  on  behalf  of  recruiting,  while  it  was 
pointed  out  that  there  are  at  present  (!7,000  theatres  in  the 
country,  and  that  the  Association  represented  2,000,  with  probably 
an  average  capital  of  £5,000. 


Fic.  12. 

engineer  as  any  other  science :  indeed,  when  we  consider  how 
inextricably  finance  is  interwoven  with  engineering,  it  is  safe  to 
say  that  it  is  even  more  our  province  than  many  branches  of  even 
jilnj.iiccil  science. 

The  <iuestion  presents  itself  to  me  in  the  following  form  : — 
Under  which  of  the  two  systeme  of  ownership,  public  or  private, 
can  we  produce  and  sell  the  largest  number  of  units  at  the  lowest 
average  cost .' 

In  a-sking  ourselves  this  iiuestion,  and  endeavouring  to  solve  it 
by  applying  the  methods  I  have  described,  we  mnst  bear  in  mind 
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that  our  comparison  most  take  into  account  not  only  the  elements 
of  size  and  load  factor,  but  we  must  also  compare  our  two  types  of 
ownership  class  by  class.  I  have,  therefore,  divided  the  company- 
owned  nndertakinga  into  three  classes  corresponding  with  those 
into  which  the  municipalitirs  have  been  separated.* 

Having:  calculated  the  K  X  diagrams  for  each  group  in  the  usual 
way  (see  fipr.  9)  I  have  worked  out  the  cost  curve  correspond  iag 
with  this  K  X  diagram  under  each  heading  from  the  standard 
equations.  Taking  the  values  of  this  curve  at  all  points  at  100, 
I  have  worked  ont  the  ratios  thereto  of  the  costs  for  corresponding 
values  of  K  for  the  two  types  of  undertaking  in  the  group  to  be 
studied. 

Thus  curve  B,  fig.  9,  gives  us  the  relation  between  load  factor 
and  maximum  load  for  London  undertakings  owned  by  munici- 
palities. If  we  work  out  from  these  co-ordinate  values 
of  K  and  X  a  corresponding  curve  for  total  cost  from  the 
equation  the  data  of  which  are  given  in  Table  I  k,  and  divide 
the  ordinatea  of  fig.  10  (full  line)  by  the  ordinates  of  our  new 
curve,  we  shall  obtain  a  series  of  values  giving  us  the  dotted  line 
in  fig.  13. 

This  is  a  curve  of  percentages  and  represents  the  amount  per 
cent,  by   which   the   total  cost  per   unit  in  the  case  of  London 


LONDON     MUNlClPALITieS     K    COMn^nlES      COMROnEO 


TCTAU  WOHKIN^    r/-ST 


KILOWATTS 

Fig.   13. 

mnnicipal  undertakings  exceeds  the  general  average  cost  per  anit 
incurred  by  municipalities  as  a  whole. 

The  full  line  curve  in  fig.  13  is  calculated  in  the  same  manner 
so  that  we  are  comparing  companies  and  municipalities  class  for 
class,  siz;  for  size,  and  load  factor  for  load  factor. 

Now  let  us  look  at  the  result.  Dealing  first  with  the  provincial 
nndertakings  and  taking  the  working  expenses  item  by  item,  in 
some  the  Local  Authorities  show  better  results,  and  in  others  the 
contrary  is  the  case.  Thus  on  the  items  Oil.  Waste  and  Stores, 
Wages  of  Workmen,  and  Rent,  Rates  and  Taxes,  the  mnnicipal 
figures  are  higher,  but  in  the  items  for  Fuel,  Repairs  and  Main- 
tenance,   and   Management,    the  ccmpanies'    figures  are    higher 

PRQVINCUM.    MUNICItt^l-ITItS      K    POMPAMIES     COMPARCO 
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Fig.   14. 

(for  Management  in  particular,  considerably  higher)  thanjthe 
municipal  figures,  the  general  result  being  that  the  total  cost  to 
the  companies  is  some  7i  per  cent,  higher  than  that  for  munici- 
palities. (See  fig.  14.)  This  result  is  naturally  rtfleoted  in  the 
price  charged. 


PBOVINgAL      UNDERTAt^tNCS     EX.  COAL    AREIAS 


Fig.   16. 

Turning  to  the  London  companies,  there  is  not  a  single  item, 
from  the  coal  to  the  consumer,  in  which  the  companies'  curve  is 
not  above,  and  considerably  above,  the  municipal  curve,  the  result 

As  there  are  only  some  half-dozen  companies  working  in  the 
coal  areas,  some  of  whose  costs  are  above,  and  some  below,  the 
municipal  average,  I  have  neglected  this  claES  as  offering  no 
evidence  either  way. 


being  that  the  consumer  pays  to  the  company  something  over 
20  per  cen^.  more  for  his  energy  than  he  would  pay  to  a  municipality. 

It  should  be  noted,  however,  that  load  factor  is  an  inverse 
function  of  the  price  charged,  as  will  be  seen  later,  and  it  is  & 
question,  therefore,  if  we  are  quite  juftified  in  bathing  our  com- 
parison on  rqual  load  factors  :  we  should,  I  think,  be  qnite  justi- 
fied in  basing  it  simply  on  equal  outputs  were  we  considering  the 
matter  from  the  consumer's  point  of  view.  Iq  such  a  coaparison 
the  municipalities  would  show  to  greater  advantage  still. 

Figs.  1.5  and  16  show  the  capital  expenditures  of  the  provincial 
and  London  companies  respectively,  and  in  dotted  lines  the  corre- 
sponding municipal  capital  expenditurep.  And  here  I  must  confess 
to  an  unpardonable  crime  against  statistical  ethics.  Fig.  ic  has 
been  deliberately  "  faked.  ' 

In  this  figure  each  circle  represents  a  single  undertaking  instead 
of  a  group,  hence  they  are  somewhat  scattered. 


LONDON      UNDERTAKINGS      CAPITAL     EXPEINOITURE 


Fig.   16. 

Now,  if  we  take  the  whole  18  companies  within  the  boundaries 
of  Greater  London,  given  in  the  returns  which  we  are  studying, 
we  get  a  logarithmic  diagram  represented  by  the  thin  full  line. 
If,  however,  we  eliminate  the  two  nndertakings  represented  by  the 
two  circles  near  the  top  left-hand  corner  of  the  inset,  and  calculate 
onr  average  from  the  remaining  16  concerns,  we  shall  get  the 
thick  full  line,  which  it  will  be  noted  is  fairly  parallel  with  the 
dotted  municipal  line.  The  thick  black  curve  is  calculated  from 
the  "  faked  "  thick  black  line,  and  that  is  my  cffence. 

The  difference  between  the  bit  ck  and  dotted  lines  represents,  I 
suppose,  dilution  of  various  kinds. 

Thus  we  have  an  answer  to  the  question  formnlated  above  as  to 
the  most  economical  type  of  ownership ;  namely,  that  neither 
economy  of  first  cost  nor  economy  of  administration  or  working  ie 
to  be  gained  by  private  ownership. 

Now  if  we  look  at  fig.  17,  we  shall  get  an  idea  of  how  the  qnee- 
tion  affects  the  consumer. 


INFLUENCE       OF      F-JICE      ON       KEVENU^         St       EXPE.NDITURE 
FOR     AN     UNDERTAKING      OF     AVEFU^CE      SIZE 


~fiOX  251  301 

LOAD      TACTOR 


Fig.   17. 

Curve  A  shows  the  relation  between  price  and  load  factor  for 
an  undertaking  of  average  size  as  derived  from  equation  (8  and  9). 

Curve  B  is  the  income  per  kilowatt  obtained  by  multiplying 
the  corresponding  values  of  A  by  the  load  factor  and  by  87'6/i40. 

Note  that  this  cnrve  descends  as  the  load  factor  increases. 

Curve  c  is  the  total  annual  cost  per  kilowatt,  and  is  arrived  at 
by  multiplying  the  values  obtained  from  equation  (6)  by  87'6;240, 
and  adding  to  the  product  a  sum  of  £6  6i>.,  being  7i  per  cent. 
capital  charges  on  an  expenditure  of  £88  per  kilowatt. 

Note  that  this  curve  is  an  a.H-endi»ii  curve,  and  that  the  vertical 
distance  between  B  and  c  represents  net  profit  as  far  as  the  point  at 
which  tht}  cross.  The  distance  separating  them  beyond  this  point 
would  be  net  loss. 

Now  observe  the  difference  in  policy  as  between  company  and 
municipality,  which  these  curves  suggest.  The  ob)°ct  of  the  com- 
pany is  to  keep  net  profits  as  high  as  possible,  hence  it  has  no 
interest   in   aiming  at   high   load   factors   unless   it    can    obtain 
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exceptionally  hish  relative  prices  ;  the  trend  of  itn  policy  is  to 
keep  prices  np,  as,  in  fact,  the  companies  as  a  rule  have  done. 

The  object  of  the  municipality,  on  the  other  hand,  is  to  sell  as 
many  units  as  possible  at  the  lowest  price  compatible  with  financial 
stability.  (I  am  speaking  now,  of  course,  of  the  more  enlisrhtened 
municipalities.)  The  municipal  engineer,  therefore,  is  continually 
working  towards  the  crossing  point  of  the  curves  and  endeavouring 
to  push  that  crossing  point  as  far  as  possible  to  the  right  by 
lowering  his  working  expenses,  and  increasing  his  load  (compare 
fig.  7).  The  consumers  respond  by  buying  40  per  cent,  or  50  per 
cent,  more  units  per  head  of  population  where  Local  Authorities 
own  the  supply  than  they  do  in  areas  supplied  by  companies. 

Fig.  18  gives  us  the  relation  between  average  price  charged  and 
the  growth  of  sales  in  units  per  head  of  population  per  annum.  It 
is  taken  over  a  period  of  five  years,  and  inasmuch  as  the  equation 
to  this  curve  is  praotically  the  same  for  both  companies  and  muni- 
cipalities, it  may  be  taken  as  being  independent  of  ownership. 

INFLUCHCi:      Or     AVERAGE      PRICE     0^^      GHOvrfTM     OT     USER 
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Automatic-Lift  Accidents, 

May  we  add  a  note  on  this  subject  endorsing  Mr.  Rosenbuech'e 
suggestion  that  Mr.  Broadbent.  while  justifiably  criticising  a  lock 
of  the  type  he  illustrates,  overlooks  the  qualities  of  other  locks 
which  have  been  available  for  many  years. 

It  is,  for  instance,  a  very  considerable  period  since  we  first  sent 
out  a  look  which  was  free  from  all  the  defects  enumerated  by 
Mr.  Broadbent,  and  in  its  present  form  it  not  only  meets  all  the, 
requirements  laid  down  by  Mr.  Rosenbusch,  but  alsD  another 
which  in  our  view  is  a  vital  one,  viz ,  that  it  shall  be  absolutely 
impossible  to  unlatch  the  gate  without  first  cutting  off  current. 

Mr.  Butler  asks  for  evidence  as  to  the  maintenance  of  an  arc 
after  an  electric  lock  contact  is  broken.  The  writer  has  seen  this 
on  very  many  occasions,  and  holds  the  belief  that  under  certain 
conditions  it  is  possible  in  most  of  the  locks  in  use.  The  conditions 
ariae  most  frequently  in  automatic  machines,  but  the  arc  can  be 
obtained  sometimes  with  car  switch  control. 

It  would  only  be  mischievous  to  describe  the  conditions,  but  the 
cure  is  obvious- — increase  the  length  of  break. 

That  of  course  means  an  increased  length  of  stroke  for  all 
moving  parts  and  a  larger  box,  with  cost  io  proportion.  The 
chief  difficulty  in  the  way  is  the  reluctance  of  our  good  friend 
the  architect  to  provide  the  requisite  space,  or  to  have  beautiful 
doors  and  enclosures  disfigured  by  "  those  barbarous  engineering 
fellows."     So  small  boxes  with  short  breaks  are  the  rule. 

An  evil  influence  in  automatic  lift  switch  design  is  bjm  of  the 
fact  that  in  most  control  systems  several  switches  are  intended  to 
make  circuit  only,  and,  never  to  break  it.  Therefore,  it  is  argued, 
short  breaks  will  suffice,  and  that  will  cnt  down  cost.  But  things 
do  not  always  run  as  intended,  and  owing  to  some  failure  at  a  quite 
different  point,  due  to  dirt  or  bad  lubrication,  a  poor  innocent  little 
"making"  switch  is  called  upon  to  break  a  comparatively  heavy 
circuit,  and  trouble  results. 

In  view  of  this  contingency  we  have  recently  redesigned  all  onr 
switches  for  every  classof  service,  giving  every  switch  a  "breaking  '" 
capacity  equal  to  the  maximum  current  passing.  We  have  sup- 
pressed the  purely  ''  making  "  switch. 

Smith,  Major  &  Stevens,  Lt4. 
C.  G.  Major,  Chairman, 

Northampton,  June  3r(Z,  1915. 


When  we  consider  that  the  average  cost  of  a  municipally  supplied 
unit  was,  for  the  year  1911-12,  r62d,  as  compared  with  l' 37d. 
charged  by  the  companies,  the  sociological  value  of  public  owner- 
ship becomes  apparent. 

Thus  it  is  difficult  to  discover  (outside  the  pockets  of  share- 
holders and  directors)  any  justification  for  the  general  principle  of 
the  supply  of  electricity  by  private  enterprise. 

There  are  many  questions  of  great  interest  which  the  methods 
of  analysis  and  camparison,  which  have  been  described,  would 
elucidate.  Such  questions  are  bulk  supply,  group  ownership  of 
undertakings,  the  relative  economy  of  different  types  of  plant, 
questions  of  tariff,  &o.,  and  the  author  trusts  that  the  foregoing 
suggestions,  which  do  not  pretend  to  be  more  than  a  rough 
preliminary  study  of  methods,  may  produce  results  of  greater 
valoe  from  the  hands  of  specialists. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P  M.  on  Tuesday  eamiot  appear  until 
tlie  folloioing  week.  Correspondents  shvuld  forward  tlieir  communi- 
cations at  tlie  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer  s  name  and  address  in  our  possession. 


Munitions  of  War. 

In  this  time  of  National  stress  I  suggest  the  immediate  organisa- 
tion of  the  workshops  of  the  many  electricity  supply  works  in  the 
Kingdom,  both  municipal  and  company  owned,  with  a  view  to 
producing  shells  and  other  suitable  munitions  of  war. 

I  suppose  all  these  works  have  already  lost  some  men  to  the 
Colours,  but  in  every  case  they  are  compelled  to  retain  enough  men 
to  deal  effectively  with  any  case  of  emergency  that  may  arise  in 
connection  with  these  undertakings.  These  men  could  each  do  a 
certain  amount  of  overtime  for  the  good  of  the  Empire.  Moreover, 
they  are  for  the  most  part  skilled  mechanics,  and  doubtless  the 
Corporations  and  companies  concerned  would  readily  grant  them 
the  full  use  of  their  machine  tools  and  workshops. 

Possibly  also  additional  service  could  be  obtained  from  engineers 
resident  in  the  towns  or  districts  where  the  works  are  situated,  and 
thus  the  plant  could  be  maintained  on  practically  continuous  duty 
excapting  when  required  for  the  pressing  needs  of  the  power 
station  itself. 

In  this  way  a  considerable  source  of  production  will  be  imme- 
diately tapped  which  otherwise  must  apparently  remain  dormant. 
Presumably  the  scheme  would  be  worked  in  cor  junction  with  the 
various  munition  committees  which  are  being  formed  in  the  manu- 
facturing centres.  I  feel  sure  the  authorities  would  find  both  the 
managers  and  men  of  the  electric  power  stations  willing  and 
anxious  to  do  all  they  can  to  help  the  common  cause  on  such 
reasonable  terms  as  the  Qovemment  are  in  a  position  to  cffar. 


Cal)Ic  Sliortage. 

I  was  much  interested  in  reading  in  your  issne  of  May  2Sth  the 
letter  from  a  contractor  re  above.  My  firm  has  had  the  same 
experience  with  wire  supplied  by  one  of  the  oldest  Eoglish  cable 
manufacturers,  the  deficient  coil  being  15  ft.  short  of  the  six 
switch  wires  our  man  should  have  got  out  of  a  full  coil.  The  fact 
of  finding  one  coil  over  the  proper  length  does  not  remove  the 
doubt  in  the  contractor's  mind  as  to  whether  he  has  been,  and  if, 
getting  what  he  pays  for ;  when  one  finds  such  errors  with  firms  of 
high  standing,  it  lessens  the  desire  to  deal  with  them. 

Your  correspondent,  in  finding  a  coil  5  yards  too  long,  was  more 
fortunate  than  we  were  :  we  measured  three  new  coils  in  the  pre- 
sence of  the  local  agent,  and  found  only  one  to  be  correct  length, 
viz.,  110  yards,  the  other  two  coils  being  4  ft.  and  4  ft.  4  in.  short 
respectively. 

Perhaps  if  others  would  tell  their  experience  in  this  direction,  it 
might  lead  to  the  contractors  getting  full  measure  in  future. 

I  need  hardly  point  out  that  thece  deficiencies,  small  in  them- 
selves, mean  an  enormous  saving  of  material  to  the  larger  manu- 
facturers, increasing  their  dividends  at  the  expense  of  the  con- 
tractor, who  has  quite  enough  to  look  after,  without  measuring 
each  coil  of  cable  from  the  manufacturers. 

A.M.I.E.E. 

Appointments  Vacant. 

At  the  present  time  when  employers  are  asking  for  Associates 
of  the  Electrical  Eagineers  Institution  at  labourers'  wages,  it 
would  save  the  time  of  those  looking  for  responsible  posts  to 
separate  such  vacancies  below  £2  per  week  from  those  np  to  C5. 
Those  above  that  figure  (when  thf  y  occur)  could  be  placed  first  to 
show  budding  youths  what  might  happen  to  them. 

I  also  suggest  a  home  for  those  too  old  at  30.  as  that  appears  to 
bo  the  age  limit  for  most  of  the  advertised  poets. 

In  a  (•ood  Post. 


Electricity  Department,  Harrogate, 
June  uth,  1915. 


Geo.  \TilliiD8on. 


Cab  Signalling. 

So  far  as  Mr.  Uans  von  Kramer's  arijiimentvm  ad  hominem  i» 
concerned,  1  surrender  to  him  without  offering  bo  much  resistance 
as  a  scratch  of  the  pen.  He  has  my  unqualified  permifaion  to  say 
that  I  cannot  distinguish  between  IIert?,ian  radiation  and  Faradic 
induction  ;  that  I  know  nothing  (and  think  loss)  of  the  Uailophone  ; 
and  that  I  do  not  know  the  difference  between  the  mantissa  of  a 
Naperian  logarithm  and  the  /i-th  differential  cocHicient  of  a  trigo- 
nometric function,  of  one  thing  only  do  I  solemnly  warn  him  ■ 
V)/.,  that  he  will  find  it  a  far  more  stupendous  task  to  enumerate 
my  intellectual  deficiencies  than  to  tabulate  the  real  merita  of  the 
Railophonc,  after  the  latter  have  been  discovered. 

I  have  spent  many  a  weary  hour  calculating  curves,  frogs,  and 
switches  over  which,  for  several  years,  trains  have  been  running. 
I  am,  therefore,  dimly  conscious  of  the  millions  of  times  per 
month  trains  run  over  switch  rails  which,  because  they  must  be 
movable,  cannot  be  fastened  at  the  ends  so  easily  as  ramps  can. 
The  danger  Mr.  von  Kramer  mentions  of  a  ramp  being  torn  up  is 
of  the  same  kind  as.  and  of  no  greater  degree  than,  the  danger  to 
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a  switch  rail.  When  one  retlicts  that  the  accidental  tearing  up 
■of  switch  rails,  by  objects  wrongly  hanging  down  from  trains, 
does  not  occur  as  often  as  one  time  in  a  year,  one  can  see  how 
much  practical  importance  attaches  to  the  solitary  exception 
which  Mr.  von  Kramer  cites. 

I  think  that  some  rather  authentic  Kailophone  information  may 
be  obtained  from  British  patent  speciBcation  19,467  of  1912  (of 
which,  no  doubt,  I  am  profoundly  ignorant),  since  that  specifica- 
tion bears  the  name  of  Mr.  Hans  von  Kramer.  By  examining 
fig.  2  of  this  specification,  a  nasty  man  like  me  might  suspect:  — 
(1)  That  any  Hue-wire  portion  3a  would  produce  inductive  effects 
towards  the  line  of  corresponding  signals  c  as  readily  as  the 
parallel  portion  of  co-operating  local  loop  y  does ;  (2)  that  this 
same  criticism  applies  in  the  opposite  direction  ;  and  (3)  that  these 
wires  produce  such  effects  quite  as  energetically  outwards  from 
the  track  which  they  are  intended  to  govern  as  they  do  either 
inwardly  towards  the  centre  line  of  that  track  or  directly  upwards. 

By  regarding  the  two  tracks  of  this  figure  as  the  inner  two  of  a 
four-track  route,  we  at  once  see  that  each  line-wire  will  emit  in- 
ductive impulses  as  readily  towards  the  wrong  (adjacent  outer) 
track  as  towards  the  right  track.  Indeed,  in  the  more  recently 
published  descriptions  this  short-distance  radiation  (how  icono- 
clastic ')  to  the  "other"  track  is  actually  employed,  at  the  local 
loops  on  double-track  rentes,  for  effecting  the  danger  warnings  on 
the  trains. 

It  is  in  view  of  these  facts  that  I  shall  be  so  happy  when  Mr. 
Acfield  publishes  the  circuit  diagrams  and  general  descriptions 
(without  taking  the  trouble  to  give  details")  which  will  enlighten 
humanity  by  revealing  the  "  right  lines  "  on  which  the  Railophone 
can  rationally  be  applied  in  the  case  of  a  double-track  junction 
with  a  four-track  route. 

Wm.  H.  Hammond. 

Nottingham,  June  Ith,  1915. 


NEW    PATENTS    APPLIED    FOR, 

(NOT    YET    PUBLISHED). 


1915.  :- 


Compiled  expressly  for  this  journsl  by  Mfssrs.  W.  P.  Thompson'  &-  Co.. 
Electrical  Patent  Agents,  285,  High  Holborn,  London.  W.C.,  and  at 
Liverpool    and    Bradford. 


Your  correspondent,  Mr.  von  Kramer,  must  have  either  a  very 
low  opinion  of  the  mental  calibre  of  your  readers  or  a  very  slight 
regard  for  his  own  reputation  for  truthfulness.  Otherwife.  he 
would  not  have  applied  the  expression  "illogical  outburst"  to 
Mr.  Dammond's  pertinent  and  clearly  reasoned  letter  ;  nor  would 
he  have  written  cheap  nonsense  to  the  effect  that  he  (Mr.  von 
Kramer)  did  not  think  that  Mr.  Dammond  would  know  the 
difference  between  the  Faradic  and  the  Hertzian  classes  of  cab 
signals.  Is  Mr.  von  Kramer  not  aware  that  the  very  terminology, 
Hertzian  and  Faradio,  as  applied  to  wireless  cab-signal  classes,  was 
introduced  by  Mr.  Dammond  .'  During  the  20  months  that  Mr. 
Dammond's  full-size  tests — real  tests — were  taking  place,  more 
than  a  dozen  persons  spent  a  Saturday  afternoon  testing  the 
mechanism,  every  person  having  had  years  of  experience  at 
electric  light  and  power  works,  telephone  or  telegraph  testing, 
or  railway  signalling.  We  were  so  surprised  at  the  merits  of  the 
apparatus  that  we  requested  permission  to  return  and  bring  others 
the  next  Saturday.  Mr.  Dammond  replied  that  we  were  at  liberty 
to  bring  anybody  we  wanted,  and  as  many  as  cared  to  come. 
Not  less  than  30  came  next  time.  On  both  occasions  Mr.  Dammond 
turned  the  whole  installation  over  to  us,  instructing  the  driver  to 
run  the  locomotive  just  as  we  dictated,  and  informing  us  that  he 
hoped  we  would  not  hesitate  to  earth  or  break  any  wires,  or  other 
parts,  as  might  be  found  necessary  for  thorough  testing.  From  the 
experience  gained  on  these  two  visits  I  know  that  in  the  Dammond 
system  : — 

(o)  Full  protection  is  given  against  wrecks  like  Bromford 
Bridge  and  Tottenham  Hale  as  well  as  Aisgill,  because  "  stop  " 
and  "run  slow"  are  both  indicated  audibly  and  visually,  and  in 
such  a  way  that  a  driver  or  fireman  always  knows  which  is 
intended  for  him. 

(J)  There  is  no  danger  of  false  clear  signals  being  accidentally 
produced  by  induction  or  conduction  from  external  electric 
sonrces. 

(<•)  No  errors,  except  safe  Jones,  can  result  from  earthing  or 
open-circuiting  or  both. 

(d)  There  is  no  danger  or  difiBcnlty  in  the  way  of  applying  the 
system  to  electrified  railways. 

If  the  Railophone  fails  with  respect  to  any  of  these  four 
specifications,  it  is  inferior  to  the  Dammond  system.  Will  Mr.  von 
Kramer  permit  a  committee  of  trained  men,  including  utter 
strangers  to  himself,  to  make  the  same  searching  tests  of  his 
Midland  installation  as  we  made  of  the  Dammond  equipment  .' 
Will  Mr.  Acfield  and  Mr.  Sayers,  of  the  Midland  Railway,  concur 
with  Mr.  von  Kramer  in  granting  this  permission  .' 

E.  Sofrberg. 

Nottingham,  June  1th,  1915. 


Orerseas  Trade— Nothing  Done. 

At  the  risk  of  being  identified  with  the  "  I  told  you  so  "  type 
of  adviser,  I  would  like  to  point  out  in  respect  to  your  very 
appropriate  comments  on  the  efforts  (?)  of  the  I.E.B.-B.E.A.M.A. 
group,  that  the  result  is  exactly  as  I  have  continually  pointed 
out  or  foretold  right  away  from  your  issue  of  September  11th  last. 
All  over  the  world  I  have  nearly  always  found  technical  institu- 
tions and  trade  associations  either  "  lame  ducks  '  or  professional 
muddlers  of  an  advanced  type. 

As  all  electrical  people  are  not  tied  to  the  I.E.E.  or  the 
B.E.  A.M.A.,  why  not  commence  an  individual  independent  overseas 
trade  campaign  ? 

Arthur  Mallord  Turner,  M,A. 

Wimbledon,  June  1th,  191.') 


7.722.  V  Telephone  or  other  electrical  transmitter  or  receiver  diaphragms." 
B.  A.   Pir,Ki.SGTON.     May  25th. 

7.723.  "  Electric  bomb-dropping   device.*'      F.   Pamment.     May   25th. 
7,728.     "  Electrical    resistances."     B.  Thomas  &  E.   Thomas.     May  25th. 

7.757.  "  Electric  starling  systems  for  internal-combustion  engines."  C.  F. 
Ketterint.  &  W.  A.  Chryst.'  May  25th.  (Convention  date,  June  24th,  1914, 
United   St.Ttes).     (Complete.) 

7.758.  "  Electric  starling  systems  for  internal-combustion  engines."  C.  F. 
Kf.tterin-o  &  \V.  .\.  Chryst.  May  25th.  (Convention  date,  July  16th,  1914, 
L'nited  States.)     (Complete.) 

7,796.  "  Cable  drums  for  field  telephones  and  telegraphs."  J.  H.  Reid. 
May  2Glh. 

7,805.  "  Lamps  for  signalling."  Jakdus  Arc  Lamp  &  Electric  Co.,  Ltd..  & 
G.  A.  Ml-rrav.    May  26th. 

7,813.  "  Dynamo-electric  machines  particularly  applicable  for  engine-starting 
sj stems."  C.  F.  Kettering  &  W.  A..  Chryst.  May  26th.  (Divided  application 
on  13,057/14.)  (Convention  date,  September  13th,  1913,  United  States.)  (Com- 
plete.) 

7.826.  "  Electrical  transformers."  S.  ZlAsi  DE  Ferranti  A-  Ferraxti.  Ltd. 
.\l,iy'26th. 

7.827.  "  Electrical  transformers."  S.  ZlANl  DE  Ferranti,  J.  RooTHAAN,  & 
Ferranti.  Ltd.     May  26th. 

7.829.     "  Process  for   manufacturing   metallic   filaments    for  incandescent   elec- 
tric lamps   and   for  other  purposes."     K.  Xishimoto.     May  26th.     (Complete.) 
7,S40.     "  Electric   signals."     \.   C.  Brows.      .May  27th. 
7,847.     *'  Sparking-plugs."     F.   W.   Miller.     May  27th. 

7.868.  '*  Rontgen  or  X-ray  apparatus."  C.  B.  Burdon.  May  27th.  (Siemens 
&  Halske  -\kt.-Ges.,  Germany.)     (Complete.) 

7.869.  "  Rontgen  tube  apparatus."  C.  B.  Burdon.  May  27th.  (Siemens 
&    Halske  -\kl.-Ges..  Germany.)     (Complete.) 

7,923.  "  Slot  closing  devices  for  dynamo-electric  machinery  and  other  elec- 
tric apparatus."  Siemens  Schuckertwerke  G.M.B.H.  Mav  28th.  (Convention 
date,  -May  30lh,   1914,  Germany.)     (Complete.) 

7.946.  "  Portable  or  field  telegraphs."  S.  F.  RuTLEY  &  F.  RlHEY.  Mav 
25lh 

7.953.    "  Wireless  telegraphy."    A.  J.  Roberts.     May  28th. 

7.963.  "  Telephone  instruments."  G.  -G.  TuRRt.  May  28th.  (Convention 
date,  June  Isl,  1914,  Australia.)     (Complete.) 

7.964.  "  Electric  cooking-apparatus."  Deutsche  GasgluhliCht  Akt.-GeS. 
(.\i:erges).  May  28th.  (Convention  date,  December  12th,  1914,  Germany.) 
(Complete.) 

7,979.  "  Protected  or  armour-clad  electric  switches."  H.  H.  Berry  &  \V.  J. 
Markham.     May  29th 

7,987.  "  Rotary  converters."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.) 

8,004.  "  Insulating-material  and  method  of  producing  same."  H.  B.  Mac- 
Farland  S:  R.  J,  Shoemaker.     May  29th.     (Complete.) 

8,010.  "Electro-magnetic  shuttle-driving  apparatus  for  looms  for  weaving." 
F..  Bachelet.    Mav  29th.  . 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  mav  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co..,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and    Bradford;   price,    post   free,    9d.    (in   stamps). 
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8.568.  G-iSEous  or  Vacuized  Detectors  for  Radiant  Energy,  and  Method 
of   Controlliig  the  action  thereof.     J.   H.   Hammond.     April  4th. 

10,275.    Apparatus  for  the    Electrical   Transmission  of  the  Energy   of  a 
Heat  -Motor  to  the  Driving  Wheels  of  a  Vehicle  or  the  like.     P.  Biles. 
April  25th. 

11,436.  Protective  Devices  for  Alternating  Electric  Current  Machines. 
Biitish  Thomson-Houston  Co.  S:  F.    H.  Clough.     May   8th. 

11,739.  iNStLATi.NG  Devices  for  Electric  Traction  Systems.  British  Thom- 
son-Houston Co.   (G-neral  Electric  Co.).     May  12th. 

11,794.  Electric  Circuit  Breakers  and  Switches.  D.  K.  Morris,  &  Morris 
&  Lister,  Ltd.     May  13ih. 

11.832.  Protective  Devices  for  Electric  Circuits..  British  Thomson- 
Houston  Co.    (General  Electric  Co.).     May  13th. 

11.928.  Generating  Electro-magnetic  Oscillations  or  High  Frequency 
Clrkents.     R.  Arno.     May  14th. 

11,934.  Method  and  Means  of  Producing  Oscillatory  Currents  of  Elec- 
tricity of  small  Decrement  and  Close  Wave-trains  from  Alternating  and 
Continuous  Currents  of  Electricity.     H.  Manders.     May  14th. 

11,950.  Process  for  the  Treatment  op  Ores  and  Solid  Salts  by  Electro- 
chemical Reduction.     A.  A.  M.  Hanriot.    May  14th.    (May  22nd,  1913.) 

16.833.  Control  Gear  for  Electric  Burglar  .Alarms.  Lichtenfield  Burglar 
Alarm  Co.  S:  S.  Litchfield.     July  15th. 

17,811.  System  for  the  Generation  of  Electric  Currents.  C.  F.  Benitez. 
July  28th. 

18,143.    Electrical  Conduit  Systems.    M.  J.  Railing  &  T.  Taylor.    July  31st. 

18,801.  Valve-operating  Mechanism  for  Elastic  Fluid  Turbines.  British 
Thomson-Houston   Co.    (General   Electric    Co.)     August  18th. 

19,433.  Means  for  Producing  Oscillating  Currents  of  High  Frequency. 
.A    H.  Cohen.     September  4tll. 

21.488.  Automatic  Cut-outs  foe  Electrical  Insiall-ations.  .\.  H.  Midgley 
&  C.  H.  Vandervell.     October  24th. 

22,435.  Electric  Switches.  T.  E.  Barnum  &  W.  E.  Date.  November  12th. 
(November  13th,  1913.) 

22,915.  Electrically-heated  Shaving  Pots.  .-\.  J.  Miller  &  G.  A.  Miller. 
November  23rd. 


s2:i.  .\rT.iMATir  Switching  .Apparatus  for  Electricxllv-illumined  Signs  and 
Tiii;  like.     E.  Suvoye.     January  18th.     (January  20th,  1914.) 

3,521.  Portable  Electric  Battery  Lamps.  M.  Goodfellow  &  New  Britisn 
Ever-Ready  Co.     March  4th. 

3.672.    Electric  Cigar  or  Cigarette  Lighters.     G.  A.  Vandervell.     March 
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BRITISH    MANUFACTURERS    AND   THE 
CARRIAGE    PROBLEM. 


In  view  of  the  much  discussed  problem  of  the  capturing 
of  German  trade  and  the  cultivation  of  a  higher  standard 
of  efficiency  with  which  to  combat  the  keener  competition 
expected  from  Germany  after  the  war,  manufacturers  and 
others  interested  in  this  question  are  regarding  with  no 
small  concern  the  ever-increasing  menace  to  trade  caused  by 
the  carriage  problem  in  this  country  at  the  present  time. 

At  no  period  in  the  history  of  railways  in  this  country 
do  the  interests  of  the  trader  appear  to  have  received  the 
careful  attention  they  deserve.  On  the  contrary,  the  atti- 
tude of  the  railway  and  shipping  companies  towards  the 
development  of  trade  has  been  for  the  most  part  selfish 
and  antagonistic  in  effect.  Whereas  in  Germany  the 
question  of  freight  charges  is  one  of  the  minor  considera- 
tions with  manufacturers  and  others  when  quoting  com- 
patitive  prices,  in  this  country  it  is  one  of  the  most 
important,  and  not  infrequently  the  very  item  which  pre- 
cludes our  successful  competition  in  the  open  markets.  It 
is  no  exaggeration  to  say  that,  taking  a  fairly  general 
view  of  the  carriage  and  freight  rates  in  force  in  this 
country  at  normal  times  in  comparison  with  those  of 
(iermany,  the  I'ritish  manufacturer  is  saddled  with  an 
expense  as  much  as  200  per  cent,  heavier  all-round  than  that 
which  his  keenest  competitor  has  to  bear.  While  in  normal 
times  the  rate  for  transport  of  cutlery  from  Sheffield  to  Hull 
has  been  203.  per  ton,  in  (iermany  it  would  work  out  at 
•Is.  7d.  per  ton.  Similarly  the  charge  for  carrying  hardware 
from  Birmingham  to  Newcastle  (207  miles)  has  been  258. 
per  ton  :  from  Dortmund  to  Rotterdam  (153  miles)  it  would 
be  lOs.  per  ton.  "One  of  the  largest  works  in  Germany, 
situated  more  than  150  miles  from  a  shipping  port,  could 
reach  Antwerp  by  rail  for  33.  Od.  per  ton  of  finished  iron  or 
steel.  Similar  products  transported  from  works  in  the 
Midlands  to  London  or  Liverpool,  equal  distances,  are 
charged  about  three  times  as  much  by  the  English  railway 
companies." 

Nor  is  the  position  any  better  from  the  travellers'  point 
of  view.  The  railway  contract  charges  in  this  country  for 
commercial  travellers,  &c.,  are  at  all  times  a  formidable 
item,  and  a  direct  discouragement  to  manufacturers  and 
others  to  look  after  customers  far  afield  by  personal  atten- 
tions. In  Belgium  a  third-class  season  ticket  available  over 
3,000  miles  of  railway  for  five  days  costs  about  lOs.  Id., 
and  for  a  year  £14  17s.  Hd.  The  rate  in  this  country  over 
nearly  all  the  leading  railway  companies'  lines  for  similar 
distances  would  be  at  least  three  times  that  figure.  One 
may  travel  long  distances  in  Belgium  for  three  or  four  days  for 
considerably  less  than  the  lost  of  the  journey  from  London  to 
Dover  and  back.  For  less  than  3d.  a  day  a  workman  in  Bel- 
gium can  travel  37. \  miles  ;  a  weekly  ticket  available  for  six 
return  journeysof  20  km.  (V2\  miles)  costs  TjO  fr,  slightly 
under  Is.  3d.,  or  for  30  km.  (18  j  miles)  a  weekly  ticket 
costs  r75  fr.  (Is.  5d.).  In  Switzerland  it  is  possible  to 
travel  over  the  whole  State  system  of  raiU-ays  for  4.'')  days 
for  £3  8s.  Thus,  in  Switzerland,  for  12  months'  travelling 
available  over  ;!,00u  miles  of  railways,  including  lake 
steamers,  the  cost  would  be  less  than  £27.  In  this  country 
the  yearly  third-class  contract  between  Manchester  and 
London  alone  is  £55  5s. 

The  feature,  however,  that  appears  most  inequitable  of 
all  is  the  preferential  rates  allowed  by  English  shipping 
companies  for  gootls  exported,  for  instance,  from  Hamburg 
to  New  Zealand,  with  transhipment  at  London,  a  procedure 
which  is  cheafKjr  than  from  London  direct.  "  In  Australia 
there  is  a  widespread  belief  that  German  and  American 
manufacturers  are  helped  by  lower  rates  than  those  obtained 
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by  their  British  competitors."  The  explanation  in  the  case 
of  New  Zealand  is  the  desire  of  English  shipowners  to  pre- 
vent the  establishment  of  Continental  lines  to  New  Zealand, 
but  the  method  adopted  cannot  commend  itself  to  British 
manufacturers.  In  other  instances  there  is  not  even  this 
e.xplanation. 

When  it  is  considered  that  the  British  manufacturer  has 
to  contend  against  such  serious  disadvantages  as  these, 
harassed  as  he  already  is  by  stone-wall  tariffs  and  unfair 
competition  from  within  and  without,  it  is  hardly 
surprising  that  he  sometimes  becomes  disheartened.  The 
traditional  high  reputation  of  British  manufactures  all  the 
world  over  has  invariably  been  the  chief  selling  point  against 
the  heaviest  odds,  but  even  this  great  asset  cannot  hold 
good  for  ever  against  the  growing  menaces  from  within  as 
well  as  from  without.  Whereas  in  Germany,  France, 
Switzerland,  and  practically  all  the  chief  European  com- 
petitive countries,  the  railway  and  shipping  systems  are  the 
auxiliaries  anil  agents  of  trade,  in  this  country  they  are  the 
chief  drawbacks  to  trade.  One  of  the  first  reforms  that 
ought  to  be  insisted  upon  by  British  manufacturers  and 
others  after  peace  is  restored  is  the  settlement  of  this  car- 
riage problem,  which  promises,  if  allowed  to  continue  to 
exist,  to  develop  into  nothing  less  than  a  grave  injustice  to 
the  trading  community. 


Some    weeks    ago     we     hailed     with 
The  MoDiii-      pleasure  and  relief  the  announcement  of 
c  .      „  the  Government,  that  it  had  been  decided 

to  establish  an  Advisory  Council  on 
Industrial  Research,  composed  of  scientific  men,  who  should 
make  it  their  business  to  develop  and  organise  the  scientific 
resources  of  this  country,  in  preparation  for  the  fierce  and 
unscrupulous  competition  which  may  be  expected  from  the 
Germans  in  the  future.  The  new  scheme  was  introduced 
in  the  House  of  Commons  by  Mr.  J.  A.  Pease,  the  then 
President  of  the  Board  of  Education,  in  an  admirable 
speech,  which  indicated  that  he  had  fully  grasped  the  needs 
and  possibilities  of  the  situation,  and  was  anxious  to  put 
the  work  in  hand  at  the  earliest  possible  moment.  No 
further  information  has  been  forthcoming,  and  since  then, 
unfortunately,  owing  to  the  reconstruction  of  the  Govern- 
ment, Mr.  Pease  nas  been  replaced  by  a  gentleman  whose 
experience  and  knowledge  of  the  subject  cannot  be  compared 
with  his.  We  hope,  however,  that  so  excellent  a  proposal 
will  not  be  allowed  to  drop  or  to  be  postponed,  for  some 
such  movement  is  absolutely  indispensable  to  our  future 
welfare — the  pity  is  that  in  spite  of  incessant  adjurations 
the  Government  has  hitherto  turned  a  deaf  ear  to  the 
demands  of  science  for  an  opportunity  to  lead  the  way. 
Even  if  the  scheme  outlined  by  Mr.  Pease  is  carried  out, 
there  is  a  great  risk  that  the  (iovernment,  strong  in  its 
ignorance  of  the  scientific  world,  will  nominate  the  wrong 
men  for  the  work,  and  thus  endanger  the  success  of  the 
new  policy  at  the  outset.  We  earnestly  hope  that  the  most 
expert  advice  will  be  obtained  lest  any  such  fatal  error  be 
committed. 

But  it  is  not  only  in  connection  with  industry  that  a 
scientific  Council  is  required  ;  an  even  more  pressing  need, 
if  that  be  possible,  is  the  organisation  of  science  to  aid  in 
the  prosecution  of  the  war  to  a  successful  finish.  Oar 
enemies,  who  neglect  nothing  that  will  tell  in  their  favour, 
have  from  the  first — aye,  and  long  before  the  outbreak  of 
war— availed  themselves  of  every  device  that  science  could 
evolve  to  assist  them  in  the  subjugation  of  Europe  by  fair 
means  or  foul,  and  their  scientists  have  not  shrunk  from  the 
base  uses  to  which  their  knowledge  has  been  prostituted. 
As  Mr.  H.  G.  Wells  points  out  in  a  striking  letter  to  the 
Times  of  Friday  last,  modern  war — as  conducted  by 
Germany — is  essentially  a  struggle  of  gear  and  invention. 
It  is  a  war  of  surprises,  which  always  emanate  from  our 
enemies  and  against  which  we  have  had  to  improvise  means 
of  defence  too  late  to  prevent  terrible  losses.  For  some 
of  their  foul  measures,  indeed,  we  have  as  yet  developed 
no  adequate  counterstroke.  "  Throughout  almost  the  entire 
range  of  our  belligerent  activities  we  are  to  this  day  being 


conservative,  imitative  and  amateurish  when  victory  can  fall 
only  to  the  most  vigorous  employment  of  the  best  scientific 
knowledge  of  all  conceivable  needs  and  material."  Mr. 
Wells  calls  for  "  an  acting  sub-Government  of  scientific  ard 
technically  competent  men  for  this  highly  specialised  task." 
The  correspondence  thus  initiated  has  elicited  a  number 
of  useful  suggestions,  such  as  the  formation  of  Boards  of 
Investigation  and  Experiment,  which  should  consider  ideas 
submitted  to  them  and  put  to  the  test  those  which  appeared 
to  promise  useful  results  ;  the  offer  of  large  money  prizes 
for  solutions  to  military  problems  ;  and  the  utilisation  of 
the  resources  of  our  Universities  for  scientific  investigations 
and  tests.  Dr.  J.  A.  Fleming  states  that  not  only  has  no 
use  been  made  of  the  knowledge  and  ability  of  scientific 
men,  but  even  in  seme  cases  steps  have  been  taken  to 
inhibit  their  activities,  as,  for  instance,  in  the  field  of 
electric  waves.  Since  the  war  began  hundreds  of  scientists 
and  engineers  have  pressed  their  services  upon  the  Govern- 
ment, without  success,  and  young  men  of  the  greatest 
promise  have  enlisted  and  laid  down  their  lives,  whose 
expert  knowledge  and  initiative  would  have  been  of 
immense  value  to  their  lountry,  if  properly  utilised.  It  is 
even  reported  that  when  war  broke  out  orders  were  given 
for  all  experimental  work  in  naval  and  military  depart- 
ments to  cease.  We  possess  a  magnificent  asset  in  our 
scientific  and  technical  experts,  of  which  we  have  up  to  now 
made  practically  no  use  :  yet  there  never  was  a  time  when 
their  services  were  so  urgently  required  by  the  nation. 
The  Government,  composed  of  lawyers  and  poli- 
ticians, knows  nothing  of  the  nature  and  resources 
of  science,  and  it  is  most  necessary  that  every  effort 
should  be  exerted  to  enlighten  it  and  compel  it  to 
take  immediate  steps  to  organise  this  body  of  men  who 
are  burning  to  serve  their  country,  and  are,  above  all  others, 
endowed  with  the  knowledge  and  ability  of  which  we  stand 
in  need,  and  without  which  we  can  hardly  hope  to  bring 
this  terrible  war  to  a  speedy  and  successful  conclusion. 


Professional 
Conduct. 


A  CASE  which  recently  came  before 
Mr.  .Justice  Neville,  in  the  High  Court 
of  .Justice,  is  of  interest  to  all  members  of 
the  great  engineering  institutions.  As  reported  in  the 
Times,  the  proceedings  were  taken  by  a  member  of  the 
Institution  of  Civil  Engineers,  with  a  view  to  obtaining  an 
injunction,  pending  the  trial  of  the  action,  to  restrain  the 
Council  from  expelling  the  plaintiff  from  the  Institution. 
The  Council  had  drawn  the  attention  of  the  plaintiff  to 
certain  alleged  infractions  of  the  rules  of  the  Institution 
with  regard  to  professional  conduct,  particularly  in  con- 
nection with  the  publication  of  an  advertisement  by  the 
plaintiff's  firm,  and,  after  much  correspondence,  informed 
him  that  he  had  not  discharged  the  onus  of  showing  that 
he  did  not  know,  or  approve,  of  the  advertisement,  where- 
fore he  had  been  guilty  of  a  breach  of  the  regulations,  and 
his  name  would  be  erased  from  the  register  of  membership. 
The  plaintiff  at  once  took  legal  proceedings  against  the 
Council,  and  applied  for  an  interim  injunction,  but  Mr. 
.Justice  Neville,  while  expressing  no  opinion  as  to  what  the 
trial  of  the  action  might  disclose,  decided  that  there  was  no 
irregularity  in  the  judicial  proceedings  of  the  Council,  and 
refused  to  make  an  order. 

We  have,  of  course,  nothing  to  say  at  this  stage  with 
regard  to  the  merits  of  the  case,  but  we  welcome  the 
action  of  the  Council  in  so  far  as  it  demonstrates  that, 
recognising  the  futility  of  ponderous  threats,  it  has  at  last 
decided  to  take  effective  proceedings  against  recalcitrant 
members  of  the  Institution.  It  is  of  the  utmost  importance 
to  the  advancement  of  the  status  of  engineeis  that  no 
member  of  their  profession  shall  be  permitted  to  act  other- 
wise than  in  accordance  with  the  laws  laid  down  to  regulate 
their  conduct.  Whether  or  not  those  laws  are  the  best  and 
wisest  that  could  be  devised  is  immaterial  to  the  principle 
at  stake.  Discipline  must  be  maintained.  We  see  in  the 
medical  and  legal  professions  how  stern  a  view  is  taken  of 
infringements  of  the  rules,  and  how  promptly  steps  are 
taken  to  bring  an  offender  to  book  ;  and  unless  an  equally 
strict  regime  is  followed  by  the  engineering  profession,  it 
will  never  attain  to  the  status  which  they  have  acquired. 
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Lead. 


The  excitement  which  has  been  seen  in 
other  metals,  more  especially  in  copper 
and  spelter,  has  proved  contagious,  and  lead  has  within  the 
last  week  or  so  been  in  a  fever  of  excitement.  In  May 
prices  of  prompt  lead  were  down  as  low  as  £19  153.  It  was 
pointed  out  at  the  time  that  the  level  then  reached  appeared 
to  be  a  tempting  one,  and  the  forecast  has  been  amply 
just'tied  by  the  course  of  events,  for  prices  have  been  rushed 
upwards  in  startling  fashion  with  a  very _big  business  passing. 
It  is  decidedly  puzzling,  however,  to  ascertain  the  exact 
basis  of  the  movement.  The  market  has  been  filled  with 
predictions  that  a  big  movement  in  an  upward  direction  was 
in  store,  and  to  this  extent,  the  improved  tendency  took 
nobody  by  surprise.  E^rly  this  week  £8(»  was  pnM  for 
Septemlier.  I)ut  there  has  si  ace  been  a  sharp  reai-;iou. 

What  is  really  astonishing,  however,  is  the  extent  to 
which  the  advance  has  been  carried  with  so  little  actual 
foundation  appirent  for  the  movement.  There  is,  of  course, 
a  steady  and  regular  business  going  on  in  lead,  but  the  main 
impulse  for  the  buying  which  has  brought  about  so  dramatic 
an  upward  movement  was  entirely  speculative,  the  main 
portion  coming  from  the  United  States.  It  is  possible,  of 
course,  that  something  may  have  happened  across  the  Atlantic 
justifying  the  altered  tone,  and  warranting  the  phenomenal 
rise  in  prices  in  New  York,  where  they  are  many  pounds  a 
ton  above  those  ruling  in  the  United  Kingdom. 

There  is  something  very  suspicious  about  the  entire  course 
«f  the  market,  and  although  it  can  be  admitted  frankly  that 
consumption  is  very  large,  it  is  none  the  less  incomprehensible 
how  a  rise  of  pounds  in  a  week  is  to  be  justified  on  trade 
conditions.  It  is  doubtful,  indeed,  whether  there  has  been 
any  material  increase  in  the  world's  actual  consu:nption 
during  the  past  month  or  two,  although  during  the  same 
period  production  has  been,  if  anything,  increasing.  The 
import  returns  into  this  country  show  a  remarkable  growth, 
last  month's  figures  being  as  follows,  in  tons  : — 


May. 

May. 

. — Jan. 

■May. , 

1914. 

1916. 

1914. 

1915. 

Spain 

.     6,647 

9,354 

36,400 

43,858 

US.A 

.     2,233 

12,537 

7,1135 

27,847 

Mexico 

154 

— 

1,312 

250 

Anstralia    ... 

.     ."),415 

9,118 

34,122 

32,005 

Owher  Conntrie3    . 

.     3  065 

223 

14,910 

8,207 

Tjtal 17,414        31,232        94,679       112,167 

Not  only  are  consumers  very  well  supplied  with  lead,  but 
there  have  been  instances,  although  these  may  not  be 
typical,  in  which  consumers  have  been  actually  reselling  a 
portion  of  their  holdings,  but,  on  the  other  hand,  the  exces- 
sive price  to  which  spelter  has  risen  may  quite  possibly 
result  in  the  substitution  in  certain  quarters  of  lead  for 
spelter,  as  a  coating  for  steel  sheets  to  protect  them  from 
weather  influences.  An  interesting  criticism  on  the  lead 
position  has  been  issued  by  Messrs.  James  Forster  cV:  Co., 
in  the  course  of  which  they  point  out  that  both  Germany 
and  Austria  are  self-contained  so  far  as  lead  is  concerned, 
and  can  probably  p  oduce  as  much  as  they  want.  Of  the 
other  producers,  America  has  in  the  last  two  years  probably 
increased  her  production  of  native  lead  by  l.oO.OOO  tons  per 
annum,  and  for  the  first  time  in  this  generation  she  has 
sent  large  and  increasing  quantities  of  native  lead  to  I'uirope. 
Anstralia  is  producing  more  lead,  and  Spain  is  not  falling 
behind  in  her  shipments.  There  is  indeed  no  lack  of  lead, 
and  importers  have  been  warehousing  considerable  quanti- 
ties. In  spite  of  this,  however,  the  rise  has  been  engineered 
with  persistency,  and  the  market  is  now  undoubtedly  very 
fully  committed  on  the  bull  side,  and  looks  none  too  safe, 
though  manipulation  of  a  powerful  character  may  push  it 
higher  yet. 


Under  the  circumstances  which  now 
"  Nf>  tr  1  "  "b''^'")  still  greater  circumspection  is 
desirable  in  placing  orders  abroad  than 
under  peace  conditions,  and  though  an  advantage  in  price 
may  be  advanced  as  an  ade(|uate  justification  for  accepting 
a  foreign  tender  in  normal  times,  it  by  no  means  follows 
that  the  same   argument  holds  good  now.     Trading  with 


the  enemy  may  assume  various  disguises,  which  may  not 
be  easy  to  penetrate,  and  we  must  not  be  unmindful  of  the 
ubiquitous  ramifications  of  German  trade  interests,  which 
like  a  gigantic  octopus  have  laid  their  grip  on  industry  in 
every  part  of  the  world.  It  is,  therefore,  most  important 
to  exercise  the  utmost  caution  in  all  transactions  with  firms 
that  are  in  a  pDsition  to  deal  with  both  parties,  and  that 
may  be  more  or  less  under  <jerman  control.  We  do  not 
reproach  such  firms  or  accuse  them  of  any  wrong-doing  ; 
they  are  acting  within  their  rights,  but  it  is  for  us  to  be 
wary. 

In  view  of  what  we  have  said  above,  the  folly  of  placing 
British  orders  for  electrical  plant  with  them  must  be 
apparent.  The  fetish  of  the  lowest  tender  which  obsesses 
the  minds  of  British  muaicipalities,  and  blinds  them  to  the 
true  national  interests,  still  holds  sway  in  c-rtain  places, 
even  when  we  are  at  death-grips  with  our  foes  '.  We  desire 
to  enter  the  strongest  possible  protest  against  all  such 
contracts  that  present  the  passibility  of  advantage  and 
support  to  our  present  enemies. 


War  and 


As  an  electrical  journal,  it  does  not  very 
Qaackery.  °^''®°  ''^  directly  within  our  province  to 
discuss  matters  relating  to  the  public 
health.  There  are,  however,  exceptional  reasons,  in  days 
of  general  anxiety,  why  we  should  sound  a  note  of 
warning  against  some  of  those  various  forms  of  quack 
"  remedies  "  to  which,  as  experience  has  proved  again  and 
again,  the  public  is  ready  to  fly  for  relief.  We  hold  no 
special  brief  for  the  qualified  medical  man,  but  we  do  hold 
one  against  those  who,  with  the  aid  of  newspaper  adver- 
tisement and  pseudo-scientific  pretences,  are  ready  to  take 
unfair  advantage  of  the  opportunity  to  batten  on  the 
eirnings  or  savings  of  poor  and  rich  alike. 

Consider  a  few  of  the  conditions  that  obtain  at  the 
moment,  and  will  almost  inevitably  become  the  more  acute 
the  longer  the  war  lasts.  The  number  of  returned  wounded 
British  soldiers  probably  runs  into  six  figures,  many  of  them 
having  no  medical  claims  under  National  Insurance  ;  hun- 
dreds of  thousands  of  men  and  women  are  in  anxiety  for  their 
relatives  with  the  I'orcis  :  profess.onal  men  and  families 
have  been  reduced  in  circumstances;  the  number  of  doctors 
is  depleted,  and  those  at  home  are  overworked  :  the  hospitals 
cannot  handle  ordinary  non-urgent  cises  as  expeditiously 
as  a  year  ago,  war  cases  rightly  having  preferential  treat- 
ment. In  conjunction  with  these  conditions,  bear  in 
mind  that  the  working  classes  have  more  money  to  handle, 
and  are  too  ready  to  spend  it,  and  we  see  the  possibilities  of 
a  rich  harvest  for  those  who  make  a  business  of  playing 
upDn  the  feelings  of  people  sulleriDg  either  genuinely 
or  imaginatively  from  neurotic  and  other  disorders.  We 
speak  with  a  ripened  experience  of  the  methods  employed 
in  tin  past  by  sharks  of  the  kind  referred  to;  we 
know  something  of  the  lengths  to  which  they  I'an  go,  the 
profits  that  they  make,  and  the  receptivity  of  the  easily 
deluded  mind,  when  we  express  a  hope  that  the  powers  in 
authority  will  keep  a  careful  watch  over  this  matter.  Pills 
and  potions,  and  such-like,  are  not  our  commodity,  and  wc 
may  properly  leave  them  to  others,  but  where  electro-medical 
"  remedies,"  devices  and  appliances  are  in  (juestion  there  is 
a  need  for  warning  from  those  who  recognize  the  dangers. 
Such  warning  is  not  only  necessary  in  the  interests  of  the 
uninitiated  public,  but  also  in  the  interests  of  legitimate 
electro- medical  and  electro-therapeutic  science  and  practice. 
Properly  applied,  electricity  has  boundless  possibilities 
for  promoting  and  restoring  health,  but  some  of  our 
older  readers  will  remember  how  in  days  gone  by  an 
extensive  trallic  in  electrical  nostrums,  which  failed  to  cure, 
gave  a  serious  set-back  to  legitimate  effort.  (lenuine 
eIeciro-thera]ieuli(i  have  advanced  wondrously  in  recent 
years  in  our  hospitals  and  elsewhere,  and  hundreds  of 
thousands  of  sufferers  have  benefited  from  the  boon  thus 
placed  at  their  disposal  when  applied  by  experienced  men. 
There  is  a  danger  that  at  such  a  time  as  this,  these  and 
others  may  onfuse  the  genuine  and  the  spurious. 
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BATTERY-BELL     SIGNALLING    SYSTEMS 
IN    MINES. 


Home  Office  Repobt  ox  thi:  Danger  of  I(}nition  of  Fire- 

DAMPAiB  MiXTlBES. 


(Confinued  from  i^age  816.) 

Tx  carrying  out  these  experiments  an  «  per  cent, 
methane-air  mixture  was  used  throughout,  and  the  make 
and  break  of  the  electric  circuit  were  adjusted  so  as  to  give 
4iie  most  favourable  conditions  to  produce  a  spark  or  fiash 
•to  ignite  the  mixture.  "  These  conditions  represented  the 
worst  possible  from  the  point  of  view  of  ignition  by  the 
break-flash,"  and  were  rather  more  stringent  than  those 
adopted  for  the  espwriments  carried  out  at  Senghenydd. 

""  Using  a  battery  of  dry  cells,  and  with  only  the  resistance 
■due  to  the  magnet  coils  of  the  bell  (^10  ohms)  in  circuit, 
■ignition  of  the  mixture  was  obtained  by  the  break-flash 
with  2  cells,  the  voltage  being  :!  0  and  the  current  on 
closed  circuit  0'3  ampere.  Ignition  was  also  obtained  when 
the  current  was  reduced  to  0*22  ampere  by  the  introduction 
of  3 '5  ohms  (non-inductive)  resistance,  but  not  when  the 
-current  was  reduced  below  0  21  ampere.  One  bobbin  of 
the  magnet  was  now  removed,  the  resistance  of  the  remaining 
■bobbin  being  5  ohms.  Ignition  was  now  obtained  only 
when  the  current  at  3'0  volts  was  increased  to  0"34  ampere. 
The  single-bobbin  majnet  was  found  to  actuate  the  bell 


terminals,  while  with- 10  cells  the  current  did  not  amount  to 
more  than  about  1'4  amperes  at  15  volts.  Against  this  it  is 
to  be  noted  that  a  battery  of  two  dry  cells  gave  over  -1 
ampere?,  and  one  of  10  cells  over  12  amperes,  when  short- 
circuited  across  the  terminals. 

Probably  most  colliery  electric  signal  bells  are  operated 
by  Leclanche  cells,  hence  the  reason  for  high-resistance 
magnet  coils  on  most  of  the  bells  in  use.  It  is  due  to  the 
demand  for  a  bell  that  will  give  a  loud  signal  with  a  very 
weak  current,  to  allow  for  the  drop  in  voltage  of  the  battery 
when  run  down.  Hence,  as  was  to  be  expected,  "  it  was 
found  that  with  a  battery  of  10  wet  Leclanche  cells  no 
ignition  could  be  obtained  when  the  single-bobbin  bell,  with 
diminished  winding,  was  included  in  the  circuit  .  .  . 
since  the  minimum  igniting  current  at  3  volts  had 
been  found  to  be  2  05  amperes,  and  increase  of  voltage 
to  15  does  not  materially  affect  the  igniting  power  of  the 
spark."  On  the  other  hand,  though  "  the  bell  rang  well 
with  the  full  current  from  the  10  Leclanchr  cell-',  very 
little  additional  resistance,  such  as  would  be  given  by  about 
half  a  mile  of  signal  wire,  served  to  put  it  out  of  action." 

Experiments  were  made  with  another  bell  of  better  con- 
struction than  the  one  used  previously.  The  magnet  had 
two  bobbins,  each  with  20  layers  of  28gauge  silk-covered 
copper  wire  wound  on  a  SDft  iron  core  2  in.  long  and  Ji  in. 
diameter.  A  battery  of  10  Leclanche  cells  was  used  with 
a  voltage  of  15.  The  results  are  given  in  the  following 
table  :  — 


Resistance 

Besistarcs 

required  to 
prevent  beU 

Current  (bell 

Resistance 
leqaired  to 

Condition  of  magnet. 

of 
magnet. 

Current  (bell 
only  in  circuit.) 

and  resistance 
in  circuit). 

Minimum 
igniting  current. 

reiuce  current 
to  minimum 

igaiting  current. 

(1) 

(2) 

(3. 

(4) 

(5) 

(6) 

(a)  Two  bobbins 

30  ohms 

O'SG  amp. 

220  ohma 

O'Oo  amp. 

0  115  amp. 

80  ohms 

(*)   One  bobbin 

15     „ 

0-55      „ 

2:i0    „ 

005     „ 

017       „ 

:,5    „ 

(<•)   Oae  bobbin.     Fonr  layera  of  wire 

11     „ 

0-6.-.      „ 

■■i  10    „ 

005     „ 

028       „ 

40     „ 

removed 

(</")  One  bobbin.     Four  more  layers  of 

8     ., 

0  78      „ 

156     „ 

0  08     „ 

0  33       „ 

25     „ 

wire  removed 

<<>)  One  bobbin.     Four  more  layera  of 

O       11 

0'95      „ 

100     „ 

012     „ 

0-65       „ 

11     .. 

wire  removed 

</)  Oae  bobbin.    Two  more  layers  of 

i       „ 

roo    „ 

70     „ 

0-165  „ 

095       ,. 

1      „ 

■wire  removed 

<^)  Oje   bobbin.      One  more   layer   of 

3-5     „ 

1-05      „ 

50     „ 

018    „ 

No   ignit  ion 

obtained   nsiner 

wire  removed.     Five   layera   re- 

full  current  trc 

m  10  Leclanche 

mainiDg 

cells. 

readily  with  two  dry  cells  with  an  additional  8  ohms 
resistance  in  circuit,  the  current  on  closed  circuit  then  being 
0'21  ampere,  i.e.,  well  below  the  minimum  igniting 
onrrent." 

Six  layers  of  wire  were  then  unwound  from  this  bobbin, 
reducing  the  resistance  to  3  ohms,  when  the  minimum 
igniting  current  was  found  to  be  0  01  ampere  at  3  volts. 
The  bell  rang  well  with  an  additional  7  ohms  resistance  in 
circuit,  with  a  current  of  0'2  8ampere.  Six  more  layers  of 
wire  were  then  removed,  leaving  three  layers  only,  with  a 
resistance  of  0  5  ohm,  and  no  ignition  could  be  obtained 
with  the  full  current  obtainable  from  the  two  dry  cells 
employed,  viz,  2  4  amperes,  while  the  minimum  igniting 
-current  was  found  to  be  2  65  amperes.  Thus  it  was  shown 
that  by  removing  one  bobbin  and  reducing  the  number  of 
layers  of  wire  on  the  remaining  bobbin  it  was  possible  to 
reduce  the  self-induction  due  to  the  magnet-coils,  thereby 
increasing  the  current  required  for  ignition  by  the  break- 
flash,  without  destroying  the  ringing  power  of  the  bell. 

By  reducing  the  amount  of  wire  in  the  bell,  however,  its 
resistance  was  reduced  so  that  the  current  passing  round 
the  circuit  was  greater.  Thus  the  full  current  obtainable 
on  closed  circuit  from  the  two  dry  cells  employed,  with  only 
the  resistance  due  to  the  magnet  coils  of  the  bell,  was  (a) 
■  original  bell  with  two  bobbins  each  of  5  ohms  resistance,  0"30 
■ampere  ;  (A)  bell  with  one  bobbin  having  only  three  layers 
of  wire,  2 '40  amperes.  Increased  safety  at  the  break-flash 
due  to  decreased  self-induction  is,  therefore,  to  a  certain 
extent  negatived  by  increased  danger  due  to  the  greater 
current  available.  To  overcome  this  objection  the  dry  cells 
were  replaced  by  wet  Leclanche  cells  (quart  size),  and  a 
battery  of  two  such  cells,  owing  to  the  higher  internal 
resistance,  was  incapable  of  giving  a  current  of  more  than 
-about  08  ampere  at  3  volts  when  short-circuited  across  the 


With  regard  to  the  last  experiment,  in  which  no  ignition 
was  obtained,  it  is  to  be  noted  that  with  10  dry  cells  (l."> 
volts)  an  ignition  was  obtained  with  130  amperes  with  an 
additional  7  ohms  resistance  in  circuit.  Hence  it  is  seen 
that  provided  not  more  than  10  wet  Lechnchc  cells  form 
a  battery  it  is  impossible  to  ignite  the  most  sensitive  mix- 
ture of  methane  and  air,  and  a  good  ringing  bell  can  be 
constructed  to  operate  from  such  a  battery  provided  it  is 
kept  in  good  order.  "  The  reason  for  the  impotence  of  the 
break-flash  in  the  last  case  (g)  lies  in  the  greatly  reduced  self- 
induction  of  the  circuit  due  to  the  removal  of  so  many 
layers  of  wire.  The  extent  to  which  the  self-induction  of 
a  circuit  wound  on  an  iron  core  is  reduced  by  reducing  the 
number  of  layers  of  wire  is  illustrated  by  the  following 
determinations  made  for  l>r.  Wheeler  by  Prof.  Thornton 
with  the  companion  bobbin  removed  from  the  bell." 

0  0950  henry  with  a  current  of  0'17  amp. 


Fully  wound     

With    eight    layera    of 

wire  removed  ...     00325 

With  four  morj  layers 

of  wire  ramoved       ...     0  0118 
With   two   more  layera 

of  wire  removed       ...     00053 
With  one  more  layer  of 

wire     removed,     five 

layera  remaining     ...     0'0028 


033 


0  55 


0-95 


130 


If  columns  3  and  C  be  campared  it  will  be  seen  that  in 
each  instance  there  was  a  considerable  margin  between  the 
resistance  that  could  be  added  to  the  circuit  before  the 
ringing  power  of  the  bell  ceased,  and  the  resistance  neces- 
sary to  reduce  the  current  available  at  the  break-flash  below 
the  minimum  igniting  current.  Thus  with  the  bell  as 
ordinarily  arranged  with  two  bobbins,  and  with  a  battery  of 
10  wet  Leclanchi?  cells,  ringing  just  ceased  when  220  ohms 
extra  resistance  was  included    in  the  circuit :    while   the 
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minimum  igniting  current  of  <•  11.")  ampere  was  obtained 
when  SO  ohms  resistance  was  added.  Hence,  if  there  were 
added  as  an  integral  part  of  the  bell  a  non-inductive  resist- 
ance of,  say,  90  ohms,  the  break-flash  would  be  harmless  in 
the  most  sensitive  explosive  mixture— provided,  as  previously 
mentioned,  that  not  more  than  10  Leclanchc  cells  were  used 
" — leaving  130  ohms  resistance  for  signal  wires,  which  would 
be  equal  to  about  10  miles  of  No.  8  galvanised  iron  wire, 
before  the  bell  would  cease  to  ring.  It  appears,  therefore, 
that  the  resistance  of  the  signal  wires  should  be  measured, 
and  the  difference  made  up  with  some  form  of  adjustable 
resistance  attached  to  the  bell. 

{To  be  condwM.') 


NEW     ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


H.O.  Switch  Lampholder. 

Messrs.  G.  St.  John  Day  (Patents),  Ltd.,  of  Oldham,  have 
recently  introdnoed  a  new  patent  switch  lamphclder,  H.O.  pattern, 
of  nnusual desifirn,  styled  the  "Daybreak."  Britfly,  the  action  is 
such  that  "switching  on"  moves  the  plunger  contacis  down  on  to 
the  lamp  cap,  while  switching  off  ciuses  them  to  hi  withdrawn  by 
a  spring  movement. 

The  central  portion  of  the  holder,  which  projects  at  the  top, 
fig.  1,  containing  the  wiring  and  plunger  contacts,  is  pressed  down 
to  the  position  shown  in  6g.  2  to  switch  on,  and  is  held  in  that  posi- 
tion by  a  spring  catch  at  one  side  of  the  holder.     Incidentally,  the 


Switch  open.  Switch  clobod. 

Figs.  1  and  2. — "  Daybreak  "  H.O.  Switch  Lampholdeb. 

lamp  (then  lighted)  is  looked  in  the  holder.  Pressing  the  side 
button  releases  the  catch,  allowing  the  central  portion  to  be 
forced  up  (by  a  spring  under  compression)  and  this  withdraws 
the  plungers  from  the  lamp  cap,  thus  breaking  the  circuit.  The 
holder  can  be  taken  to  pieces  by  unscrew  ing  a  milled  ring  at  the 
top  of  the  case. 

Among  the  meritorious  features  claimed  by  the  makers,  are  that 
the  lamp  cannot  be  removed  when  lit,  nor  fixed  when  the  switch 
is  on.  The  holder  is  absolutely  shock-proof  ;  the  circuit  is 
broken  at  each  pole  ;  and  the  switch  can  be  operated  by  one 
hand.  The  holders  are  made  in  the  usual  standard  types  and 
fiaieh. 

New  Tucker  Tumbler  Switch. 

A  new  pattern  "quick  make"  and  quick  break"  tumbler 
switch,  fig.  3,  has  just  been  introduced  to  the  market  by  Messbs. 
J.  H.  TuCKKB  &  Co,  of  King's  Road,  Hay  Mills,  Birminghim, 
to  fill  the  demand  of  consulting  and  other  engineers  for  this 
particular  switch  movement. 


A  positive  action  is  obtained  in  the  initial  opening  and  closing- 
of  the  switch  :  the  contacts  are  of  special  design  ;  micanite  insu- 
lation is  ufed  throughout,  and  the  base  is  of  vitrified  porcelain. 
Iq  conformity  with  the  firm's  custom,  this  switch  movement  haa 
been  carefully  tested,  having  been  mechanically  operated  over  two 
million  times  without  breaking  down. 


Fic.  3.— TocKEB  'Quick  Make"  asd  "Quick  Bbeak' 
Switch. 


The  ordinary  one  and  two-way  patterns  with  china  or  brat" 
covers  are  ma^e  uniform  in  external  appearance  with  the  Tucker 
flat-type  switches. 

"  Witton  "  Handgnard  Cut-Outs. 

We  illustrate  in  figs.  4  and  5  the  "  Witton  "  handgnard  cnt-ouS 
which  has  been  introduced  by  the  Gekebal  Electbic  Co.,  Ltd.» 
Witton,  Birmingham,  as  an  improvement  on  existing  detign?. 

The  handle  and  carrier  is  composid  of  one  porcelain  block 
deeigned  to  enclose  the  contacts  of  the  fuse  carrier  and  the  clif s 
on  the  base.  The  fuse  possesses  a  self  aligning  contact,  which  ia 
mounted  on  the  porcelain  carrier  by  means  of  a  stud  pr(  jectiru 
horizontally  into  the  porcelain  and  held  by  a  nut,  the  recess  for 
which  is  seen  from  the  front  of  the  carrier,  aid  ij  closed  by  a 
poicelain  cap  cemented    in.      The  conttct  is  not  held  tightly;    a 


Figs.  4  akd  5.— Contacts  on  Cabbieb,  and  Cliis  os  hask 
OF  "Witton"  Handgiard  Citout. 

spring  washer  gives  the  contact  a  small  amount  of  freedom  in 
every  direction  without interferirg  with  its  general  rigidity.  ThiB 
freedom  is  adequate  to  enable  the  contacts  to  adjust  themtelvcB  to 
meet  any  want  of  alignment  in  the  clpa.  ,         »  »• 

A  further  feature  cf  the  handgnard  cut-out  is  its  adequate  venti- 
lation. A?  will  be  seen,  each  contact  is  cnt  away  at  the  base  bo 
that  ample  facilities  are  provided  for  the  access  of  air  to  the  fnpe 
wire.  The  latter  is  carried  in  the  usual  atbestOB  tube  which  pasiea 
through  the  tubular  cartier.  a    r:U- 

The  cut-out  is  made  in  a  number  of  s;z2s,  ranging  from  lo  to 
600  amperes. 


StaiHliirdlsation  of  Ekctrif   Motor  ^chulcs.— The 

standards  Committee  of  the  American  Society  of  Automobile 
Engineers,  which  is  stated  to  be  acting  in  coi  junction  with  the 
Electrical  Vehicle  Association  of  America,  has  rectnllj  devoted  con- 
siderable attention  to  the  standardisation  of  certain  components  ot 
electric  motor  vehicles.  For  example,  it  is  proposed  to  cnconrago 
the  reduction  of  practice  to  two  voltage  ranges  for  snob  vehicles^ 
namely,  ,S0- 85  volts  and  60-r.6  volts.  For  the  le*d-acil  type  of 
accumulator,  a  standard  of  IJ  cells  is  to  be  recommended,  while 
for  the  nickel-ironalkaline  battery,  f.O  cells  are  propcscd.  AmonR 
other  recommendations  contained  in  the  first  report  of  the  Stan- 
dards Committee  are  speed  and  mileage  rati^g^  motor  volfageii. 
standard  name-plates  for  electric  motors,  and  ttc  eflBciency  o(  solid 
tires  for  electric  vehicle'. 
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CORRESPONDENCE. 

Letters  received  by  ui  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  toe  hare  the  ivriter's  name  and  address  in  our  possession. 


The  Telephone  as  Nursemaid. 

Three  '  years  ago  our  little  boy,  only  a  few  months  old,  was 
despaired  of  by  onr  doctor,  who  recommended  open-air  treatment 
as  the  only  hope  for  his  life. 

The  busy  mother  could  not  spare  time  to  be  always  out  with 
baby — nor  could  she  be  continually  running-  out  to  look  after  him. 

Thus  the  writer  wa.-;  driven  to  the  idea  of  fitting-  a  telephone 
transmitter  in  the  pram.  The  transmitter  was  placed  inside  a 
cigrar-box,  which  also  contained  a  small  American  clock  (fig.  1). 

Baby  then  spent  all  his  sleeping  hours  outside,  20  yards  away 
from  the  house,  while  the  mother  could  listen  in  the  intervals  of 
work,  knowing  that  so  long  as  she  could  not  hear  baby  crying 


Fig.  1 


Fig.  2. 


but  could  hear  the  clock  ticking,  all  was  well.  The  clock  was 
necessary  to  provide  a  constant  assurance  that  the  telephone  was  in 
order. 

Before  our  doctor  went  to  the  Front  he  made  a  thorough  exami- 
nation of  onr  boy,  and  was  pleased  that  open-air  treatment,  with 
other  care,  had  removed  all  traces  of  his  early  weakness. 

Birds  will  not  approach  our  house  owing  to  cite,  so  the  old 
baby's  telephone  post  was  utilised  to  provide  a  cat-proof  feeding 
tray  for  birds. 

This  was  frequented  chiefly  by  robins  and  finches.  The  idea 
then  occurred  to  fit  a  telephone  transmitter  above  the  tray  so  that 
the  birds  could  be  listened  to  in  the  house  (fig  2  ) 

This  experiment  would  be  still  more  successful  if  the  telephone 
transmitter  could  be  concealed  among  the  branches  of  a  tree,  in  a 
glade  frequented  by  nightingales,  for  instance.  Here,  alas,  we  have 
no  trees. 

The  photograph  (fig.  2)  shows  the  telephone  baby  as  he  is 
to-day. 

It  may  ba  noted  that  after  months  of  winter  use  outdoors,  pro- 
tected from  rain  only  by  an  inverted  tia,  open  at  its  lower  end, 
the  telephone  transmitter  remains  in  perfect  order. 


Platte  Fougere  Lighthouse,  Guernsey. 


Edwin  0.  Catford. 


Cab  Signalling. 

Allow  me  to  say  that  you  are  performing  a  much  needed  public 
service  in  permitting  the  publication  of  the  truth  concerning  the 
culpability  of  the  railways  and  the  Board  of  Trade. 

Your  correspondents,  with  the  exception  of  Mr.  Von  Kramer, 
have  written  most  clearly  and  logically  about  facts  that  ought  to 
be  given  the  widest  publicity  at  the  present  time.  The  extent  to 
which  some  technical  journals  have  misinformed  their  readers  on 
this  subject  makes  it  all  the  more  important  for  an  electrical 
jonrnal  of  the  highest  standing  to  allow  the  exact  truth  of  the 
whole  matter  to  be  told  in  its  columns. 

The  signalling  of  our  steam  railways  is  a  national  disgrace.  We 
are  many  yeirs  behind  America  in  track  circuiting,  and  France  in 
cab  signalling,  although  we  have  all  along  needed  both  of  these 
electrical  improvements  as  badly  as  America  or  France  has 
needed  them.  Worse  still,  even  in  the  little  our  railways  have 
done  in  the  way  of  adopting  or  playing  with  cab  signals,  they 
have,  without  a  single  exception,  given  preference  to  the  inferior 
types.  I  say  "  played  with,"  because  the  word  "  test "  is  a  mis- 
nomer when  applied  to  the  wireless  foolishness  on  which  the 
Midland  and  the  London  and  Sonth-Western  RaUways  have  wasted 
80  much  valuable  time. 

Messrs.  Aofield  and  Sayers  know  that  the  Dimmond  cab  signs!  is 
by  far  the  best  that  has  ever  come  bafore  the  British  public,  or 
else  they  know  less  about  this  signalling  subject  than  hundreds  of 


persons  who,  like  myself,  have  no  interest  in  any  tignalling 
mechanism,  but  have  had  sufficient  technical  training  and  experi- 
ence to  judge  of  the  merits  of  such  things.  Like  these  hundreds 
of  other  technical  men  who  have  carefully  studied  this  subject,  I 
want  to  know  why  the  Midland  Railway  Co.  has  discriminated 
against  the  best  cab  signal  that  has  yet  been  producsd,  and  in 
favour  of  two  that  are  dacidedly  the  inferior  of  the  former.  In 
the  meantime,  as  others  have  aptly  said,  "  The  Board  of  Trade  still 
snores  on." 

L.  Warbiirton. 
Manchester,  June  \ith,  1915. 


Electrical  Industry  in  Belgium. 

We  notice  in  the  article  on  "Anglo-Belgian  Electrical  Co-opera- 
tion iu  Belgium,"  in  your  issue  of  June  4tb,  page  786,  mention  is 
made  of  the  "  Z  "  lamp  of  Belgian  manufacture. 

It  has  occurred  to  us  that  an  impression  might,  through  this, 
be  conveyed  to  the  trade  that  the  lamp  sold  by  us  is  of  Belgian 
manufacture.  This,  of  course,  is  not  the  case,  the  "Z"  lamp 
which  is  so  extensively  used  here  being  manufactured  throughout 
at  our  factory  at  Southfields,  London,  S.W. 

We  should  be  obliged  if  you  would  have  a  notice  inserted  in  your 
next  issue  to  obviate  any  misunderstanding  as  above  suggested. 

"Z"  Electric  Lamp  Manufacturing  Co.,  Ltd., 

J.  ScuiVENEB,  Sales  Maiiaijer. 
London,  E.C.    June  Hth,  191.-.. 


Polish  ReHigee  Students. 

May  we  ask  the  hospitality  of  your  columns  for  a  few  words  in 
the  cause  of  the  Polish  refugee  students,  who,  beiagat  the  point  of 
completing  their  studies,  were  surprised  by  the  invaders  in  Belgium 
and  Northern  France,  and  who,  with  their  Balgian  and  French 
fellow-3cholars,  took  shelter  in  thii  country  ' 

Among  them  are  chemists,  electricians,  and  mechanics,  and 
several  eligible  for  commercial,  literary,  clerical,  and  educational 
situations.  Their  number  is  comparatively  small,  and  it  is  this 
happy  circumstance  that  makes  us  hope  that  they  all  may  find 
engagements  and  prove  useful  and  desirable  employ  e3  in  the 
IS.'itish  industrial  and  educational  circles. 

As  to  their  respectability  and  recommendations,  may  it  suffice  to, 
mention  that  they  have  been  found  worthy  of  the  temporary  pro- 
tection and  assistance  of  the  Polish  Refugee  Fund  (Patron,  The 
Earl  of  Selborne,  K  G  ),  whose  appeal  on  their  behalf  we  heartily 
second. 

Any  employers  desirous  to  avail  thtms^lves  of  their  services  are 
requested  to  apply  and  write  for  particulars  to 

The  Polish  Information  Committee, 

Wm.  Repphan,  Hon.  Gen.  See 
■J,  West  Street,  London,  W.C. 
June  12th,  1915. 


LEGAL 


H.M.  Postmaster.Genekal  r.  Southwaek  Borough  Council. 

After  a  long  hearing,  which  occupied  many  days,  Mr.  Pollock, 
one  of  the  High  Court  Referees,  on  June  10th  concluded  and  gave 
judgment  in  this  case,  which  arose  out  of  the  necessity  to 
relay  the  telegraph  and  telephone  cables  consequent  upon  the 
construction  by  the  Borough  Council  of  a  subway  beneath  the 
cross-roads  at  the  Elephant  and  Castle. 

Mr.  Holman  Gregory,  K.C.,  and  Mr.  Branson  appeared  for  the 
Postmaster-General,  and  Mr.  Hudson,  K.C.,  with  Mr.  Frank  Dodd, 
for  the  Southwark  Borough  Council. 

Mb.  Holman  Gregory,  in  the  course  of  his  comments  at  the 
close  of  the  hearing,  said  that  in  all  his  long  experience  he  had 
never  come  across  a  more  unfortunate,  or,  he  might  say,  a  more 
scandilous  piece  of  litigation,  the  amount  in  dispute  being  only 
£259,  while  the  costs  iucurred  could  not  be  less  than  £3,000.  The 
Council,  however,  said  that  thev  had  overpaid  the  Postmaster- 
General,  and  as  they  were  going  to  try  and  get  some  of  the  money 
back  they  were  not  fighting  for  the  £259  only. 

The  action  was  brought  by  the  Postmaster-General  to  recover 
under  the  Telegraphs  Act  of  1878  the  balance  of  certain  money 
which  had  been  expended  in  relaying  the  cables  rendered  neces- 
sary by  the  works  of  the  Borough  Council.  LTnderthe  Act  the 
Postmaster-General  claimed  the  right  to  make  alterations  in  the 
telegraph  line,  and  to  charge  the  Borough  Council  with  the  cost, 
or  to  call  upon  the  Council  to  do  the  work.  In  this  case  the  Post- 
master had  done  the  work  and  had  charged  the  Council  with  it, 
the  total  sum  being  £1,6-10.  Of  this  all  had  been  paid  with  the 
exception  of  the  balance  now  claimed,  as  to  which  the  Council 
contended  they  were  not  liable,  as  the  cost  had  been  increased  by 
the  Postmaster-General  laying  additional  ducts.  The  question 
was  whether  more  money  had  beeii  spent  in  laying  22  ducts  than 
would  have  been  spent  in  laying  the  original  l:!  ducts,  and  the 
Council  said  that  under  the  circumstances  the  Post  Office  should 
bear  9/22  of  the  cost  as  representing  the  additional  nine  ducts 
and  the  Council   13'22  as  representing  the  original  13  ducts  which 
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had  to  be  re-laid.  The  Post  Office  eDgrineers  contended  that  ao  far 
from  increasingf  the  cost,  the  layiner  of  the  nine  additional  ducts 
woald  be  a  savingr  in  cost,  as  the  loringr  would  have  to  be  the 
same  size  for  22  as  for  13  ducte.  and  the  additional  nine  would 
oocnpy  space  which  would  otherwise  have  had  to  be  filled  up  with 
cement.  There  was  no  saggestion  in  the  defence  that  the  designs 
were  wrong  or  wasteful,  but  it  was  alleged  that  the  charges  were 
eioesaive  and  unreasonable.  On  the  other  hand,  it  was  on- 
tended  that  the  question  of  design  and  the  amount  of  work 
necessary  to  be  done  were  entirely  in  the  hands  of  the  Postmaster- 
Oaneral.  The  only  point,  said  Mr.  Holman  Gregory,  was  whether 
the  Postmaster-General  had  incurred  extra  costs  by  making  pro- 
vision for  22  ducts  instead  of  only  13,  and  he  submitted  that  the 
evidence  showed  that  the  cost  had  not  been  increased  thereby. 

The  Official  Referee,  in  giving  judgment,  said  he  quite  agreed 
that  the  case  was  a  most  unfortunate  piece  of  litigation,  and  it 
looked  to  him  as  if  some  people  desired  to  show  that  their  opinion 
was  better  than  someone  else'p.  and  having  given  their  opinion 
were  prepared  to  substantiate  it  at  the  cost  of  the  ratepayers.  It 
was  clear  that  the  cost  of  litigation  was  enormous  as  compared 
with  the  small  Eum  in  dispute.  By  the  order  of  Mr.  Justice 
Lush  he  was  directed  to  ascertain  what  would  be  the  cost  of 
the  work  upon  the  basis  of  13  ducts,  and  what  would  be 
the  cost  on  the  basis  of  22  ducts.  Eirly  in  the  year  1910 
it  %vas  known  that  the  Borough  Council  was  going  to 
construct  the  subway  having  a  centre  near  the  Elephant  and 
Castle,  and  notice  was  given  to  the  Postmaster-General  in  regard 
to  the  matter.  The  Postmaster- General  thereupon  decided  upon 
what  work  was  necessary  in  relation  to  the  alteration  in  the  tele- 
graph lines,  and  he  decided  that  that  work  should  be  carried  out 
by  the  Post  Office.  The  alterations  consisted  of  the  abandonment 
of  two  underground  telegraph  lines  containing  13  ducts  and  the 
construction  of  a  new  line,  comprising  an  underground  conduit, 
the  construction  of  a  new  manhole,  and  the  enlargement  of  the 
existing  manhole.  WhUe  carrying  out  the  work  the  Postmaster- 
Oaneral  increased  the  number  of  ducts  to  22,  which  necessitated 
an  increase  of  a  foot  in  the  length  and  a  foot  in  the  width  of  the 
new  manhole,  an  increase  of  one  foot  in  the  width  of  the  trench- 
ing and  of  a  foot  in  the  existing  manhole  over  and  above  what 
would  have  been  necessary  if  the  conduit  laid  had  contained  only 
1 3  ducts.  A  correspondence  took  place  between  the  Postmaeter- 
Oeneral  and  the  Borough  Council  a  engineer,  and  after  some  dis- 
cussion a  plan  was  adopted,  showing  the  general  outline  under 
which  the  Postmaster-General  proposed  to  carry  out  the  work. 
Sjme  small  question  was  raised  as  to  the  date  at  which  those  who 
were  doing  the  work  became  aware  that  some  alteration  was  going 
to  be  made  in  regard  to  the  subway  which  affected  the  direction 
of  the  telegraph  lines.  In  his  view  the  truth  lay  with 
those  who  gave  evidence  on  behalf  of  the  Postmaster-General. 
The  plan  was  submitted  to  Mr.  Harrison,  and  no  alteration  was 
made  in  it  until  they  came  upon  the  water  which  they  met  with 
while  carrying  out  the  work.  The  Postmaster- General's  officers 
in  carrying  out  the  work  began  upon  the  assumption  that 
the  subway  was  as  close  as  possible  up  to  the  point  where  the 
new  manhol3  was  to  be  constructed,  and  that  necessitated 
carrying  down  the  manhole  to  a  considerable  depth  so  as 
to  get  below  the  subway.  Originally  a  plan  was  put  forward 
by  which  it  was  proposed  that  the  manhole  should  actually  be 
under  the  subway,  but  the  engineers  came  to  the  conclusion  that  it 
-was  almost  impassible  to  carry  out  such  a  plan  as  that,  and  it  was 
dec'.ded  that  the  second  plan  was  the  better.  Mr.  Harrison  was 
acting  as  engineer  to  the  Borough  Council,  and  was  aware  of  the 
work  which  was  going  on.  It  was  competent  for  him  to  have  gone 
to  Mr.  Noble,  who  was  doing  the  work  for  the  Postmaster- General, 
and  point  out  that  he  was  doing  more  than  was  necessary.  But  he 
did  not  do  anything  of  the  kind.  The  work  having  been  carried 
on  was  completed  towards  the  end  of  the  year  r.ll  1,  when  applii:a- 
tion  was  made  for  payment  of  the  account.  When  that  applica- 
tion was  made  certain  objections  were  raised,  and  it  was  suggested 
that  the  Postmaster-General  had  not  done  the  work  merely  for  the 
purpose  of  altering  the  position  and  direction  of  the  work  for  13 
ducts,  but  had  done  all  the  work  with  a  view  to  enabling  the  Post- 
master-General to  carry  22  ducts,  and  Mr.  Harrison  suggested  that 
it  would  be  reasonable  that  the  Postmaster-General  should  pay 
•9i22nds  of  the  costs.  That  would  strike  one  as  being  a  taking  pro- 
position, bat  it  was  one  which  would  be  absolutely  improper, 
because  it  was  clear  that  the  extra  provision  would  not  necessarily 
increase  the  cost  of  the  work  in  proportion.  The  Postmaster- 
■General  had  behaved  handsomely  in  giving  up  some  of  the  extra 
maintenance,  as  it  was  one  of  the  incidental  expenses  for  which  he 
was  entitled  to  be  paid  had  he  insisted  upon  it.  Then  came  the 
question  as  to  what  were  the  extra  expenses  consequent  up5n  the 
increase  in  the  number  of  ducts  ;  but  as  to  that  no  evidence 
had  been  given.  There  had  been,  however,  sugges- 
tions that  there  were  faults  in  the  design  which  had 
increased  the  cost  of  the  work,  and,  in  support  of  this. 
a  number  of  expensive  models  had  been  produced  in  evidence.  The 
question  then  arose  as  to  who  was  the  proper  person  to  decide  as  to 
the  proper  manner  of  carrying  out  the  work  rendered  necessary  by 
the  construction  of  the  subway.  He  did  not  intend  to  take  upon 
himself  the  duty  of  saying  what  was  right  and  proper  under  the 
circumstances.  In  fact,  by  the  Act  of  Parliament  he  was  precluded 
from  doing  anything  of  the  kind.  The  Act  said  that  the  altera!  ijn 
was  to  be  made  as  the  Postmaster-General  might  deem  necessary 
and  expedient.  That  being  the  statute,  and  the  work  being  done 
under  the  statute,  when  the  matter  came  into  Court,  it  was  said 
that  the  Postmaster-General  had  deemed  the  work  necessary  and 
expedient.  No  denial  of  this  had  been  put  forward  in  the  defence, 
and  therefore  he  could  only  deal  with  the  matter  as  it  came  before 
him.      He  must  deal  with  it  as    having   been   admitted  by  the 


defendants  that  the  Postmastor-General  deemed  the  work  necessary 
and  expedient.  Various  questions  had  been  raised  in  defence,  but 
they  were  questions  as  to  whether  the  expenses  were  such  as  ought 
to  have  been  incurred,  having  regard  to  the  fact  that  the  Post- 
master-General had  considered  the  work  necessary  and  expedient. 
That  rendered  it  quite  unnecessary  for  him  to  go  into  the  elaborate 
estimates  and  calculations  made  on  behalf  of  the  Borough  Council. 
Mr.  Noble  and  Mr.  Hardy  had  been  called  on  behalf  of  the  Post- 
master-General, and  they  gave  evidence  in  support  of  the 
view  that  the  work  was  in  substance  necessary  for  the  13 
ducts,  Mr.  Xoble  said  it  was  necessary  to  carry  down  the 
manhole  to  the  depth  to  which  they  did  carry  it, 
in  order  to  carry  the  pipes  under  the  subway.  He  said 
that  when  they  got  down  to  a  certain  depth  they  met  with  a 
considerable  quantity  of  water  which  rendered  extra  work  neces- 
sary. He  (Mr,  Noble)  also  said  that  in  carrying  the  hole  down  to 
the  greater  depth  it  was  necessary  to  make  it  larger,  having 
regard  to  the  health  of  the  men  who  worked  in  it.  It  was  there- 
fore useless  to  suggest  that  the  Post  Office  authorities  had  made 
the  manholes  deeper  than  was  necessary.  It  had  been  suggested 
that  Mr,  Noble  was  wrong  when  he  said  it  was  necessary, 
and  he  (the  Referee)  had  to  consider  what  was  the  extra  cost, 
if  any,  in  making  the  conduit  for  a  greater  nnmber  of  ducts. 
It  was  obvious  that  in  making  the  manholes  deeper  they  must  be 
made  larger,  and  then  they  would  be  available  for  the  larger 
number  of  ducts.  The  Postmaster-General  had  taken  the  trouble 
to  correspond  personally  upon  the  matter,  and  he  (the  Referee) 
came  to  the  conclusion  that  those  who  advised  him  had  advised 
him  properly.  When  it  was  said  that  the  work  was  necessary  and 
expedient  he  was  nob  in  a  position  to  contradict  it  in  any  way.  He 
was  satisfied  upon  the  evidence  of  Mr.  Noble  and  Mr.  Hardy  that 
the  work  was  properly  done,  and  that  it  was  necessary  and  expe- 
dient—that it  was  work  properly  done  on  the  basis  of  13  ducts. 
When  the  Postmaster-General  said  that  the  work  was  necessary  he 
cjuld  not  in  any  way  interfere.  There  must  be  judgment  for  the 
Postmaster-Ganeral  for  £259  lOs.  .jd.,  with  costs. 
Judgment  was  entered  accordingly. 


A  House  Wiring  Dispute. 


Is  the  Marylebjne  County  Court,  on  June  4th,  before  his  Hononr 
Sir  W.  Lucius  Selfe,  Messrs.  Watson,  Marsh  A;  Co.,  electrician*. 
High  Street,  Brondesbury,  sued  John  Morris  Goodwin,  owner  of 
South  Mansions,  Streatly  Road,  Kilburn,  for  £3  7d.  6d.,  balance  of 
an  account  for  work  done.  In  support  of  the  claim,  Mr.  Marsh 
said  his  firm  had  received  instructions  to  fit  up  No,  16  flat  in  these 
mansions  with  electric  light,  to  suit  a  new  tenant.  The  amount 
of  the  work  and  materials  was  £9  53.  Defendant  had  paid  a  sum 
on  account,  and  left  the  balance  now  claimed.  Difendint  said 
that  the  work  to  be  done  in  this  ti  it  was  similar  to  that  in  one  of 
the  flats  below  it,  and  the  charge  there  was  just  over  £i'>,  the 
amount  he  had  paid  as  sufli  :ieut. 

Pl.iintifk  ;  The  work  was  the  same,  except  that  there  was 
additional  main  to  be  run  from  the  Willeaden  Council  service,  and 
there  was  an  additional  point,  and  these  accounted  for  the  extra 
cost  in  this  flat.  Tne  actual  cost  of  the  work  was  £6  Us.  7jd., 
and  the  balance  was  for  office  expenses,  insurance,  and  masters' 
changes. 

Mb.  Goodwin  :  But  the  lines  were  put  in  wooden  casinfr  in 
No.  14,  and  in  this  one  in  tubing. 

Defendant  :  .Some  were  in  casing  and  some  in  tubing. 

His  Honour  :  How  much  was  the  additional  tubing  .' 

Plaintiff  ;  About  308. 

Mb.  Goodwin  ;  They  need  not  have  put  in  the  tubing  ;  they  o«u 
take  it  away  whenever  they  like. 

His  HONOUB  gave  judgment  for  i;2  58.  ill ,  and  ooets. 


German  Electbic  Pocket  Lamp.*. 
In  the  City  of  London  Court,  on  June  15th,  before  his  Honour 
Judge  Rentoul,  K.C  ,  Messrs.  Millard  Bros..  Ltd.,  electrical  engi- 
neers' agents,  123,  Honndsditch,  sued  H.  Fox,  ironmonger.  New 
Market,  Iloughton-le- Spring,  Stall jrdshire,  for  £3  t<8.  for  1,000 
(Jjrman  pocket  electric  lamps  supplied.  Defendant  did  not  dis- 
pute the  claim  ;  but  he  raised  a  counterclaim  for  damages  for 
non-deliveiy  of  other  electric  lamps  ordered. 

Mb.  Austin  Fauleioh,  plaintiffs'  counsel,  said  that  the  goods 
in  dispute  were  Millbro  batteries.  They  had  been  in  the  habit  of 
coming  from  Germany.  There  was  a  peculiarity  about  the  present 
contract,  as  there  was  a  condition  printed  upon  it  which  said  that 
the  plaintiffs  were  not  to  be  held  responsible  in  damages  "  for 
failure  or  delay  on  their  part  in  delivery,  resulting  wholly  or 
partially  from  strikes  or  combinations  of  workmen  or  emplojv/i,  or 
from  any  unavoidable  total  or  partial  stoppage  of  works,  or  from  any 
other  cause  whatever,"  Plaintiffs  were  only  the  agents  for  the 
importation  of  goods.  They  were  not  able  to  get  the  goods  owing 
to  the  war,  in  time  to  deliver  on  August  Ist,  as  proraieed.  But  the 
contract  exculpated  them  from  any  responsibility  for  nondelivery. 
The  goods  were  on  the  quay  at  Hamburg  still  and  could  not  be  ^t 

over  to  Kagland.  .    t        ^        j  i-        j 

Defendant  stated  that  the  goods  were  to  have  been  delivered 
on  August  let,  and  it  the  plaintiffs  had  made  their  arrangements 
in  time,  that  could  have  been  accomplished,  in  spite  o(  the  war, 
which  was  not  declared  by  England  until  August  4th,  The  breach 
of  contract  occurred  on  August  let. 

Mb.  Fablekiii  :  There  was  an  embargo  on  the  goods,  and 
mobilisation  was  going  on  before  August  Ist,  The  order  was  given 
in  May,  but  it  we  had  sent  them  over  then  they  would  have  died 
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before  delivery.  It  Ua  chemical  prodnotion,  and  the  batteries  were 
only  guaranteed  to  last  for  six  months.     They  cannot  be  re-charged. 

Mr.  Willouohbt,  plaintiffs'  secretary,  said  their  output  of  the 
lamps  was  500,000  a  year,  and  they  had  to  disappoint  a  great  many 
firms.  There  were  still  17  cases,  containing  5,000  lamps  each,  on 
the  <inay  awaiting  shipment  at  Hamburg. 

JUDGB  Rentoul  held  that  the  condition  of  the  contract 
exempted  the  plaintiffs  from  any  liability,  and  he  found  for  the 
plaintiffs  for  the  amount  claimed  on  the  claim  and  counterclaim, 
with  costs. 

Beck  Engineering  Co.,  Ltd. 

A  PETITION  to  wind  up  this  company  compulsorily,  presented  by 
the  Sloan  Electrical  Co.,  Ltd  .  was  before  Mr.  Justice  Neville  on 
Tuesday.  Mr.  Harrison,  for  the  petitioners,  however,  announced 
that  the  matter  had  been  settled,  and  he  asked  that  the  petition 
should  be  dismissed,  without  costs.  His  Lordship  dismissed  the 
petition  accordingly. 

Workmen's  Compensation  Case. 

In  the  Bow  County  Court  on  Tuesday,  before  his  Honour  Judge 
Smyly,  K.C.,  and  a  jury,  the  resumed  hearing  took  place  of  a 
claim  under  the  Workmen's  Compensation  Act,  in  which  Arthur 
Edwin  Attwell,  an  engineers'  fitter,  asked  for  an  award  against 
the  West  Ham  Corporation  electricity  department.  It  appeared 
that  the  applicant  was  engaged  in  cleaciag  out  transformer  snb- 
stations  in  connection  with  the  electricity  department.  The 
electricity  was  generated  at  the  main  station  at  a  pressure  of 
6,000  volts,  and  these  transformer  sub-stations  reduced  it  to  a 
pressure  of  200  volts.  The  defendants  had  to  regulate  the  working 
of  these  sub-stations  in  accordance  with  the  regulations  laid  down 
by  the  Secretary  of  State  under  Act  of  Parliament,  and  to  have  these 
dangerous  places  safeguarded  so  that  no  accident  could  occur. 
The  applicant  was  not  an  expert  electrician,  only  a  workman,  and 
it  was  therefore  more  than  necessary  that  they  complied  with  the 
Act.  On  April  6th,  IHU,  the  applicant  was  dusting  the 
incoming  main  cable  when  he  received  a  shock  and  was 
rendered  unconscious.  For  some  time  it  was  thought  he  had 
been  killed  right  out.  The  applicant  gave  evidence,  and 
said  that  his  hand  was  badly  burned  and  charred.  In  his 
opinion,  there  was  a  defect  in  the  insulation.  He  was  paid  full 
wages  378.  6d.  a  week  for  10  weeks,  and  then  it  was  suggested  that 
be  should  do  light  work.  He  did  do  a  little  walking  round  with 
the  men,  but  was  unable  to  do  any  of  his  former  work,  and  his 
money  was  stopped.  He  was  asking  for  an  award  of  half  wages. 
He  was  31  years  of  age,  and  had  no  technical  knowledge  of  elec- 
tricity. His  duties  were  the  cleaning  of  transformer  chambers, 
and  he  knew  nothing  of  insulation.  This  chamber  was  5  ft. 
square,  with  a  barrier  to  keep  one  away  from  high-tension 
switches.  When  the  accident  happened  he  was  dusting  the  porce- 
lain where  the  main  cable  was  connected  with  the  transformer. 
His  left  hand  became  like  a  piece  of  bad  meat.  He  now  suffered 
with  suffocating  pains  in  the  chest.  After  the  accident  he  was 
asked  to  say  that  he  was  burnt  by  the  lead  that  enclosed  the  wire, 
and  not  the  porcelain,  as  if  he  said  porcelain  there  would  have  to 
be  a  Local  Government  Board  inquiry.  He  had  never  been  supplied 
with  rubber  gloves  to  work  in.  lie  never  saw  a  notice  stating  that 
high-tension  switchgear  might  not  be  touched  unless  one  wore 
rubber  gloves,  or  stood  on  the  insulating  stool  or  mat.  Copies  of 
time  sheets  were  put  in  to  show  that  the  man  had  been  used  to 
high-pressure  work,  but  he  said  somebody  was  always  with  him. 
Other  sheets  produced  suggested  that  he  had  been  working  since 
the  accident,  but  he  denied  this,  and  said  he  only  walked  round 
with  the  men,  making  out  the  time  sheets  as  he  was  told. 
The  defence  was  that  the  man  had  never  really  been  "  shocked," 
only  burned,  and  was  capable  of  working.  A  mass  of  medical 
evidence  was  called  to  that  effect,  and  the  hearing  was  again 
adjourned. 


WAR    ITEMS. 


London  Works  and  War  Munitions.— It  is  announced  in 
several  daily  papers  that  as  the  result  of  a  private  meeting  held 
recently  at  the  Institution  of  Civil  Engineers  in  London  a  Com- 
mittee has  been  formed  for  the  purpose  of  utilising  workshop  and 
other  suitable  accommodation  in  the  metropolitan  area  for  the  pro- 
duction of  munitions  of  war.  The  presidents  of  the  Institutions  of 
Civil,  Mechanical,  and  Electrical  Engineers  are  on  the  Committee, 
as  are  also  the  leading  engineers  associated  with  public  works. 
It  is  proposed  to  bring  nnder  one  central  control,  such  accommo- 
dation in  workshops  and  stations  of  lighting,  gas,  power  and  water 
companies.  Mr.  F.  J.  Walker,  managing  director  of  the  St.  James's 
and  Pall  Mall  Electric  Light  Co.,  Ltd  ,  is  honorary  secretary  of  the 
Committee.  In  the  first  instance  information  is  being  collected 
as  to  the  engineering  plants  in  the  metropolitan  area  that  are 
available.  The  Times  states  that  the  proposal  was  due  to  Mr. 
W.  A.  Harper,  of  Messrs.  Harper  Bros.  &  Co.,  consulting  engineers, 
and  that  the  Munitions  Committee  at  the  War  Office  has  given  its 
approval.  The  Westminster  Gazette  says  it  is  estimated  that 
amongst  public  authorities  alone  100  workshops  will  b3  available. 

Coal-Mining:  and  tlie  War.— The  Departmental  Committee's 
report  on  the  effect  of  the  war  on  the  coal-mining  industry  shows 
that  up  to  the  end  of  February  191,170  persons  from  ooa^  mines 


had  joined  H.M.  Forces.  It  is  considered  that  the  time  has  arrived 
when  very  full  deliberation  should  be  given  to  the  question  as  to 
whether  further  recruiting  among  miners  should  be  encouraged. 
The  loss  in  production  for  the  year  commencing  from  the  outbreak 
of  war  will,  nnle;s  means  are  taken  to  reduce  the  loss,  probably 
amount  to  36  million  tons.  Against  this  is  put  a  reduction  of 
I't  million  tons  in  exported  coal,  leaving  a  net  shortage,  without 
further  enlisting,  of  12  million  tons.  Among  other  matters  referred 
to  by  the  Committee  is  the  effect  of  the  Eight  Hours  Act,  and  a 
conference  between  owners  and  workmen  to  determine  to  what 
extent,  if  at  all,  the  Act  should  be  suspended  in  individual  districts, 
is  recommended.  The  Committee  in  mentioning  the  importance 
of  economy  in  the  use  of  coal  by  the  public  says  : — "  Savings  which 
at  once  occur  to  the  mind  are  economies  in  public  and  private 
lighting,  whether  by  gas  or  electricity,  and  the  manufacture  of 
luxuries  which  require  coal." 

Greece. — in  a  report,  shortly  to  be  issaed,  by  H.M.  Consul  at 
PirwuB,  on  the  trade  of  that  district  in  1914,  it  is  stated  : — "As  com- 
pared with  imports  from  the  United  Kingdom,  Austria-Hungary 
has  imported  into  Gieece  more  than  twice  the  amount  in  value  of 
the  following  goods : — Electro-technical  appliances,  electric  con- 
duction apparatus  in  boxes,  electric  motors,  dynamos,  transformers, 
switch  and  contact  devices,  mounted  fuses,  &c.,  and  also  electrical 
fittings,  electric  lamps,  high-pressure  cable  and  transmission  lines, 
and  electrol.vtic  copper. — Beard  of  Trade  Journal. 
Board  of  Trade  Inquiries. — The  list  of  inquiries  re C2ived  for 
the  week  ended  June  5th  for  sources  of  supply  of  goods,  containa 
the  following  items  : — 

Electrical  Hash  lamp  cases  with  switches. 

Insulated  brass  conduit  tube  to  compete  with  Bergmann  tube. 

Pea  lanipswitb  cord  and  adapteis  attached. 

Motor  lorries,  eleotrioally  driven. 

Taohcmeters, 

Personal.' — Mr.  Roland  J.  Prankherd,  formerly  assistant  charge 
engineer  to  the  Hackney  electricity  works  who,  as  already 
announced,  joined  the  9th  East  Surreys  some  months  sgo,  obtained 
his  commission  as  Second  Lieut,  in  the  22nd  Batt.  N.F.  (3rd  Tyne- 
side  Scottish),  on  May  14th.  His  present  address  is  at  "  A  "  Camp, 
Alnwick. 

We  learn  from  Messrs.  W.  Canning  &  Co.,  of  Birmingham,  that 
their  chief  chemist.  Dr.  W.  E.  Hughes,  M.A.,  B  Sc,  lately  serving 
as  a  private  with  the  U.P.S.  at  Epsom,  has  been  granted  a  com- 
mission and  been  gazetted  to  the  Leicesters.  One  of  their 
chemical  workers,  T.  Muggeridge,  serving  with  the  Worcesters,  is 
a  prisoner  at  Ohrdruf.  James  Casson,  a  chemical  warehonseman, 
has  been  killed  in  action  with  the  Royal  Berks,  leaving  a  widow 
and  three  children. 

Mr.  Gilbert  RosenbuscL,  M.I.E.E.,  Assoc.M.Inst.C.E  ,  &c ,  who- 
is  an  American  citizen  born,  has  changed  his  named  to  Gilbert 
Rowe.  In  making  this  announcement,  Mr.  Rowe  desires  to  dis- 
sociate himself  from  everything  German,  and  expresses  his  horror 
and  disgust  at  the  methods  employed  by  the  German  army  and 
navy,  which  culminated  in  the  Lusitaniu  atrocity. 

Mr.  J.  B's3ett,  of  the  British  Westinghouse  Electrical  and  Manu- 
facturing Co..  Ltd.,  Trafford  Park,  has  baen  appointed  secretary  to 
the  Manchester  Munitions  Committee. 

Roll  of  Honour.— Private  C.  I.  Macdonnell,  who  has  bem 
on  service  with  the  6th  West  Yorkshire  Regiment,  is  now  lying  at 
the  First  Eastern  General  Hospital,  Cambridge,  having  been  shot 
in  both  legs.  He  was  an  electrical  engineer  working  in  Bradford 
prior  to  the  outbreak  of  the  war,  and  is  28  years  of  age. 

Amongst  those  who  are  suffering  from  the  use  by  the  Germans 
of  asphyxiating  gases  is  Captain  Austin  Graham,  of  Barnard 
Castle,  connected  with  the  4th  Yorkshire  Regiment  (T.).  He  is  at 
present  in  Lidy  Eveline  Mason's  Hospital  in  London.  Captain 
Graham  is  an  electrical  engineer. 

Private  Peter  Tolland,  of  the  2nd  Battalion  Black  Watch,  who 
has  been  awarded  the  D.C.M.,  was  prior  to  the  war  in  the  service 
of  the  Greenock  and  Port  Glasgow  Tramways  Co. 

Private  J.  Kilby,  of  the  1st  Northants  Regiment,  formerly 
employed  by  Northampton  Electric  Light  Co  ,  was  killed  at  the 
Front  on  May  9th.  He  was  i'5  years  of  age  and  enlisted  in  August, 
going  to  France  in  January. 

Private  A.  Meecher,  of  the  Royal  Field  Artillery,  who  was' 
engaged  on  the  Hull  tramways,  has  been  killed  in  action. 

Intelligence  has  reached  Stockport  of  the  death  from  wounds 
received  in  action  in  the  Dardanelles  of  Petty  Officer  Mechanic 
Oiwald  New,  who  was  formerly  with  Messrs.  MoClure  &  Whitfield, 
electrical  engineers,  of  Stockport.  He  joined  the  Royal  Naval  Divi- 
sion last  autumn,  and  went  to  the  Dardanelles  in  March  with  the 
Armoured  Car  Squadron  attached  to  the  Royal  Naval  Division.  He 
was  in  his  31st  year. 

The  heavy  losses  in  the  East  Lanes.  Division  in  the  DirdaneUes 
include  the  name  of  Major  E.  L.  BaddeUy,  of  the  8th  Batn.  Lanes. 
Fusiliers,  who  died  in  action  June  5th.  He  was  second  in  command, 
and  held  a  long  service  with  the  battalion,  taking  field  rank  in 
January  last  year.  He  was  secretary  of  Messrs.  W.  T.  Glover 
and  Co.,  Ltd.,  Trafford  Park. 


Canlield  Tapt'. — The  Canfield  Rubber  Co.,  of  27-28, 
Noble  Street,  E.C.,  have  brought  to  our  notice  their  "  Canfield " 
black  insulating  tape — a  stron;.-  material  impregnated  with  an 
adhesive  rubber  compound  which  will  not  dry  out ;  white,  gray 
and  red  tape  is  also  made.  Tests  carried  out  at  a  well-known 
laboratory  on  a  single  thickness  of  the  tape  showed  that  the  pres- 
sure required  to  produce  a  puncture  averaged  970  volts,  and  the- 
net  length  of  tape  per  pound  was  164  ft. 
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THE    PRACTICAL    RESULT    OF    THE 
POINT    FIVE    TARIFF. 


Bv  A.  S.  BLACKMAN  and  THOS.  ROLES. 


{Abstract  of  Paper  announced  for  reading  before  the  Inxor- 
I'OR.WED  MnNiciP.\L  Electrical  Assocution,  June  nth,  1915.) 

The  following  is  a  list,  in  chronological  order,  of  the  under- 
takings which  have  adopted  the  Point  Five  Tariff,  together 
with   the  dates  upon  w'hich  the  same  was  put  into  force : — 

Poplar-,  19U9;  Southampton,  1910;  Luton,  1910;  Bradford, 
1910;  Sunderland,  191-2;  Barnes,  1912;  St.  Mai-ilebone,  1912; 
York,  1912;  CarUsle,  1912;  Wrexham,  1913;  Accrington,  1913; 
Sheffield,  1913;  West  Hartlepool,  1913;  West  Ham,  1913; 
Wolverhampton,  1913;  Ilford,  1914;  Blackpool,  1914;  Wake- 
field, 1914;  Worcester,  1914;  Ipswich,  1914;  Leeds,  1915; 
Chester,  1915. 

The  majority,  if  not  all,  of  the  earlier  undertakings  to  adopt 
the  Point  Five  Tariff  did  so  as  a  result  of  independently 
coming  to  the  conclusion  that  no  substantial  progress  could 
be  made  in  the  supply  of  electricity  for  heating  and  cooking 
purposes  in  their  areas  at  any  rate  exceeding  one-halfpenny 
per  unit. 

To  the  MetroiwUtan  Borough  of  Poplar  belongs  the  honour 
of  being  the  first  electricity  supply  authority  to  adopt  such  a, 
tariff.  The  fixed  charge  at  Poplar  is  varied  in  the  case  of 
the  different  premises  supplied  in  accordance  with  the  number 
of  kilowatts  installed  for  lighting,  heating,  cooking,  and  other 
purposes,  and  includes  a  service  charge  and  charges  for  the  hire 
of  wiring  and  consuming  devices  in  cases  where  the  two  last- 
mentioned  items  are  supplied  by  the  undertaking  on  the  hire 
system. 

"  Southampton,  the  second  town  to  adopt  a  Point  Five  Tariff, 
makes  the  granting  of  a  halfpenny  rate  for  heating  and  cook- 
ing pui-poses  conditional  upon  the  consumer  installing  a  cer- 
tain minimum  number  of  lights  charged  for  at  ordinarj-  light- 
ing rates. 

Luton,  the  next  town  to  institute  a  Point  Five  Tariff, 
supplies  current  for  heating  and  cooking  purposes  at  a  flat 
rate  of  one-halfpenny  i>er  unit  without  any  fixed- charge  or 
conditions  as  to  lights  bemg^  installed  on  the  premises 
supplied. 

Bradford,  the  fourth  town  on  the  list,  decided  to  confine 
its  Point  Five  Tariff  to  domestic  premises,  and  to  base  it  on 
the  "  Norwich  "  or  rateable  value  system  of  charging  which, 
with  a  secondary  charge  of  one  penny  per  unit,  had  already 
proved  its  utility  in  a  number  of  towns;  and  practically  the 
w-hole  of  the  undertakings  which  have  since  become  converts 
to  the  Point  Five  principle  have  adopted  this  sy-stem. 

So  far  as  the  writers  are  aware,  the  two  methods  cited 
above  of  arri^^ng  at  the  fixed  charge  (where  made)  are  the 
only  ones  W'hich  have  been  adopted  up  to  the  present  in 
connection  with  Point  Five  Tariffs,  and  the  difference  betw-een 
these  methods  is  but  one  of  convenience  in  the  W'orking  of 
the  tariff',  the  fixed  charge  per  kilowatt  being  more  strictly 
correct  in  individual  cases,  whereas  the  apportionment  uix)n 
the  size  of  the  house  is  an  average  result  which  has  been 
found  to  be  a  sufficiently  close  estimate  for  all  practical  pur- 
poses, and  to  possess  the  great  advantage  of  uniformity  and 
simplicity  in  application. 

It  should  be  recognised  that  the  rateable  value  basis  i.s  only 
made  use  of  as  a  means  which  is  ready  to  hand  of  deter- 
ii.ining  the  fixed  charge  approximately  in  accordance  with 
the  electricity  consuming  capacities  of  the  premi.se.s  supplied, 
and  any  other  readily  available  basis  might  be  adopted.  This 
method"  of  charging  was  initiated  and  put  into  use  by  Mr. 
F.  M.  Long,  of  Norwich,  over  eight  years  ago. 

In  most  towns  in  which  a  Point  Five  Tariff,  based  on  the 
rateable  value  system,  has  been  instituted,  the  rate  is  restricted 
to  the  supply  of  electricity  to  private  houses,  aa  this  niethocl 
of  determining  the  fixed  charge  does  not  so  readily  lend  itself 
to  the  more  widely  varying  conditions  of  other  cla.sses  of 
supply.  The  i>erce'ntage  of  the  net  rateable  value  decided 
upon  varies  in  different  towns,  being  usually  betw-een  10  per 
cent,  and  15  per  cent,  per  annum.  In  at  least  one  eas<! 
(Sunderland)  the  percentage  i.s  varie<l  between  10  per  cent, 
for  a  hou.'*  rated  at  £'iO  to  15  per  cent,  for  a  house  rated  at 
.•£70  and  ujiwards,  the  reason  for  this  being  that  a  large  house 
generally  furnishes  a  worse  load  factor  than  a  small  one. 

In  the  ca.se  of  both  Bradford  and  Sunderland  the  tariff 
adopted  has  been  left  to  justify  itself,  and  no  scheme  of  hiring 
out  heating  and  cooking  apparatus  is  in  existence  in  either 
town.  Had  such  hiring  .schemes  been  inaugurat<Hl.  and 
energetic  and  sustained  publicity  campaigns  been  instituUnl 
by  the  two  undertakings,  the  results  shown  in  this  report 
w-ould  have  been  still  more  favourable.  ^ 

In  the  application  of  a  Point  Five  Tariff,  bn.sed  upon  rate- 
able values,  a  discretion  should  be  exercised  in  favour  of  the 
consumer  who.  in  consequence  of  living  in  a  house  with  an 
abnormal  amount  of  ground  attached  to  it,  ia  r.ited  out  of 
proportion  to  the  size  of  the  liou.se. 

.\  marked  advantage  of  the  rateable  value  basis  i,<!  llie 
facilify  with  which  an  accurate  estimate  of  a  consumer'.s  bill 
can  he  prepared.  Once  the  fixe<1  charge  for  a  house  has  bi>en 
ascertained,  a  wide  error  may  lie  made  in  assuming  the  nurn- 
ber  of  units  that  will  be  use<l.  and  the  estimate  still  remain 
reasonably  correct.  This  facility  for  estimating  has  been  found 
in  practice  to  be  a  very  u.seful  as.set  to  the  canvassers  in  towns 
where  a  cheap  supply  of  gas  has  to  be  competed  against.    It 


likewise  follows  that  the  importance  of  any  error  in  metering 
is  correspiondingly  lessened. 

Numerous  other  advantages  have  attended  the  adoption  of 
a  Point  Five  Tariff  based  on  the  rateable  value  system, 
amongst  which  the  following  may  be  cited  : — 

When  charged  under  the  ordinary  flat  rate  for  lighting  pur- 
poses it  was,  as  a  rule,  found  that  residential  consumers  only 
introduced  electric  light  into  the  best  rooms,  leaving  the  ser- 
vants' quarters,  etc.,  which  possess  a  better  load  factor, 
illuminated  by  gas.  The  fact,  however,  that  on  the  rateable 
value  basis,  once  the  fixed  charge  is  assessed,  all  current 
required  for  lighting,  as  well  as  for  heating  and  cooking  pur- 
pose.s,  is  supplied  at  the  low  price  of  one-halfpenny  per  unit, 
has  in  most  cases  induced  private  house  consumers  to  hght 
the  w'hole  of  their  premises  electrically,  with  a  consequent 
improvement  in  the  load  factor  of  the  installations. 

Further,  carelessness  on  the  part  of  members  of  households 
in  leaving  lights  burning  while  ixx)ms  are  not  in  use  does 
not  re,sult  in  the  amounts  of  the  accounts  being  unduly 
inflated. 

In  addition  to  this,  under  a  flat  rate  of  charge  the  lighting 
of  most  houses  using  electricity  compared  unfavourably  with 
that  of  houses  illuminated  by  gas,  especially  where  the  mantles 
in  the  latter  were  kept  in  good  condition.  The  reason  lor 
this  was  that,  on  the  score  of  economy,  lamps  of  only  small 
candle-power  were  generally  in  use.  The  making  of  the  fixed 
charge  in  a  hou.se  of  any  given  rateable  value  quite  inde- 
pendent of  the  number  and  size  of  the  lamps  installed,  coupled 
w-ith  the  supply  of  current  at  a  cheap  rate,  has  resulted  in 
consumers  using  lamps  of  considerably  higher  candle-power, 
thus  obtaining  an  illumination  at  least  equal  to  that  of  gas- 
lighted  premises.  It  is  now  usually  quite  easy  to  determine 
whether  or  not  a  house  is  on  the  Point  Five  Tariff  bv  the 
bi'illiancy  of  the  light  proceeding  from  the  windows  of  pre- 
uiise.s  taking  a  supply  under  this  rate. 

Taking  this  cla.ss  of  supply  altogether,  the  additional  ex- 
penses to  the  Undertaking  con.-;ist  of  the  cost  of  increasing 
the  capacity  of  the  generating  plant — which  can  now  be  done 
at  far  cheaper  rates  than  in  the  days  when  the  flat  rate 
for  lighting  purposes  was  decided  upon — and  the  provision 
of  extra  feeder  cables. 

In  both  Bradford  and  Sunderland  it  has  been  found  that 
the  majority  of  new  domestic  consumers  adopt  the  rateable 
value  tariff;  honses  aie,  as  a  rule,  wired  from  cellar  to  attic; 
the  domestic  load  factor  has  improved;  the  illumination  of 
rooms  has  in  almost  everj'  case  been  considerably  increased ; 
and  no  complaints  are  now  received  as  to  the  inefficiency  of 
electric  lighting  as  compared  with  lighting  by  means  of  gas. 

Prior  to  Point  Five  Tariffs  being  put  into  force,  electricity 
was  used  for  heating  purposes  by  a  number  of  consumers  in 
the  towns  mentione<l  in  this  Report  at  prices  varying  from 
the  ordinai-y  lighting  rates  to  one  penny  per  unit,  the  heating 
medium  usually  being  a  one-kilowatt  four-light  radiator.  Much 
dissatisfaction  was,  however,  expressed  at  the  amount  of  heat 
given  off  by  radiatoi-s  of  this  capacity  and  at  the  exp<mse 
attached  to  their  use.  Since  cuiTent  has  been  supphed  at 
one-halfpenny  per  unit,  however,  not  only  has  the  number 
of  electric  heaters  increased  to  a  tremendous  extent,  but  the 
capacity  of  the  individual  heaters  has  also  increased,  so  that 
fires  taking  three  and  four  kilow-atts  are  now  quite  common ; 
in  fact,  in  several  Point  Five  towns  the  three-kilowatt  radiator 
has  become  a  standard.  The  result  is  that  instead  of  el.vtrio 
radiators  being  uso<l  to  warm  the  occupants  of  riKniis  by 
radiant  heat,  the  air  temiH>rature  of  the  rooms  being  but 
little  affected,  the  tenii>eiature  of  the  apartments  is  kept 
jiiactieally  constant  throughout,  and  the  occupants  are  under 
no  nece«.sity  to  remain  within  the  direct  rays  of  the  heaters. 

The  Electricity-  Supply  Undertakings  under  the  manage- 
ment of  the  writers  are  "both  situated  in  industrial  towns,  so 
tbat  the  hou.st;  supply  load  is  not  as  imjTOitant  as  in  some 
areas  where  it  is  the  chief  source  of  revenue.  In  Bradford  the 
units  sold  to  private  houses  are  only  3  per  cent,  of  the  total 
sales,  and  in  Sunderland  2.0  per  cent. 

Br.\dford  Resvlts. 

No  better  t<^s(imony  to  the  popularity  of  the  Point  Fiva 
Tariff  in  ojieration  in  Bradford  can  be  furnished  than  the 
f.act  that  at  the  31st  Decemlx^r  last  1,'298  private  house  con- 
sumers were  connectoil  to  the  siinply,  where>as  prior  to  the 
introduction  of  this  method  of  charging  on  the  1st  July. 
1910,  the  number  of  such  consumers  was  but  511.  represient- 
ing  the  result  of  nearly  fwenty-ono  years'  working.  It  will 
thus  be  seen  tbat  during  the  four  and  a  halt  vejvrs  the  Point 
l-'ive  Tariff  has  been  in  force  the  number  ol  domestic  wn- 
.s\iiners  has  incre,is<xl  by  787.  or  over  1.50  per  cent.  Four 
hundred  and  thr<v»,  or  more  lluin  half,  of  theso  consumers, 
have  eltx-tod  to  be  chargi'd  on  the  sp<x-ial  rate,  the  housert 
being  in   practically   all  <-as.>s  eUvtricaliy-lighted   Ihroutjhout. 

Of  the  511  privat<"  lu)us.>  con.sumers  on  the  supply  at  the  ;*lth 
.Tune,  1910,  .'183  have  .ad<.pt«>d  the  Point  Five  Tariff  in  placti 
of  the  lighting  flat  rate  of  4d.  ivr  unit  under  which  thev 
were  previou.slv  charged.  Owing  to  changes  of  ten.ijicy  and 
alterations  in  other  conditions  the  c<->mpari.son  given  Mow 
relates  to  only  l.'V^  of  the  consumers  changed  over,  the  periods 
covered  l>eing  tlio  vear  prior  to  the  inttndiiction  of  the  Pt>int 
Five  Tariff   and    tlie  vear  ende«l  31st  n.-cember,  1914. 

Based  on  the  total  kilowatts  installed  the  average  load 
factor  of  the  H^S  consumers  in  question  has  incre!i.«ed  from 
3. .18  per  cent,  to  4.^  per  cent.,  equivalent  to  an  increase  of 
28  4  per  cent. 
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93,830 

182,872 

680 

1,3'25. 

94.9  p 

.c. 

£    e. 

d. 

1,566  0  0 
1,358    0    0 

11  5  0 
9  16  10 

3.98d. 

1.78d. 

Units  Sold  for  a  Complete  Yeak 

Under  old  Tariff         ...       ... 

Under  Point  Five  Tariff      V.. 
Average  per  house  under  old  Tana 
Average  per  bouse  under  Point  Five  Tanll 
Increase  

Kevenue. 

Total  under  old  Tariff  

Total  under  Point  Five  Tariff  

Average  per  house  under  old  Tariff  

Average  per  house  under  Point  Five  Tariff 

Average  price  under  old  Tariff  

Average  price  under  Point  Five  Tariff        

The  following  table  gives  details  in  the  case  of  all  domestic 
consumers  connected  for  the  complete  tvfelve  months  ended 
31st  December  last: — 

Tariff  

Number  of  consumers 

Total  units  sold  

Average  number  of  units  per  houec 

Total  revenue       ...•      

Average  revenue  per  house     ... 

The  particulars  given  below  illustrate  the  effect  the  Point 
Five  Tariff  has  had  on  the  diversity  factor,  the  periods 
compared  being  the  twelve  months  ended  3<jth  June,  1910,  and 
the  twelve  months  ended  31st  December,  1914. 

Tuelve  months  ended  ... 
Maximum  load  on   l.t. 

feeders  for  residential 

ar-eas  only      

Total  kilowatts  installed 

in  private  houses  ... 
Diversity  factor 


4d. 

.5d. 

340 

566 

124,74'2 

61 '2.502 

367 

1,08'2 

je-2,005 

£4,31-2 

£5  IS    0 

£1  12    4 

June  30, 1910.    Dec.  31, 1914. 


158  KW. 

4-20  KW. 
2.60 


290  KW. 

853  KW.* 
2.94 


•  This  is  the  total  for  which  application  has  been  made. 
It  has,  however,  been  found  since  the  introduction  of 
the  Point  Five  Tariff  that  heating  and  cooking  ai> 
paratus,  particularly  the  former,  has  been  connected 
in  private  houses  to  a  considerable  extent  without  the 
Electricity  Department  being  notified.  Consequently 
the  figure  given  is  very  much  on  the  low  side,  and  this 
naturally  reflects  on  the  diversity  factor,  which  is 
undoubtedly  greater  than  2.94  as  stated. 

In  conjunction  with  the  above  table,  it  may  be  mentioned 
that  the  4'20  kilow-atts  of  consuming  devices  installed  at  thw 
30th  June,  1910,  in  private  houses  in  the  residential  areas 
dealt  w-ith  were  almost  exclusively  for  lighting  purposes. 
As  at  that  date  the  number  of  consmners  affected  xyas  233,  an 
average  of  1.8  kilowatts  per  house  is  obtained. 

.\t  the  31st  December,  1914,  the  consuming  devices  in 
connection  with  the  installations  in  these  particular  areas 
had  increased  to  853  kilowatts  and  the  number  of  consumers 
to  367,  giving  an  average  of  2.32  kilowatts  per  house.  Of 
the  total  of  853  kilowatts  connected,  545  were  for  lighting 
purposes  and  308  for  heating  and  cooldng  purposes,  the 
average  per  house  being  1.48  and  0.84  kilowatts  respectively. 

The  annual  percentage  of  the  rateable  value  debited  to 
a  consumer  in  Bradford  adopting  the  Point  Five  Tariff  is  15, 
and  it  is  estimated  that  such  percentage,  coupled  with  a 
charge  of  one  halfpenny  per  unit,  brings  in  a  revenue  equiva- 
lent to  what  would  be  earned  for  an  average  supply  of  current 
for  lighting  purposes  at  a  flat  rate  of  4d.  per  unit.  All  energy 
required  for  heating  and  cooking  purposes  is  under  these 
conditions  obtained  at  the  halfpenny  rate. 

Although  in  Bradford  domestic  consumers  have  not  been 
approached  individually  for  the  purpcse  of  explaining  the 
advantages  they  would  enjoy  by  changing  over  from  the  flat 
rate  to  the  Point  Five  Tariff,  more  than  half  of  such  con- 
sumers have  elected  to  be  charged  on  the  latter  system,  and 
have  introduced  electric  heating  or  cooking  apparatus.  This 
is  all  the  more  remarkable  when  it  is  borne  in  mind  that 
no  general  attempt  has  been  made  to  induce  con.sumers  to 
install  heating  and  cooking  apparatu.s.  the  staff"  of  the  business- 
development  department  having  been  fully  occupied  in  dealing 
with  power  supplies. 

In  addition  to  thus,  an  agreement  has  been  in  existence 
between  the  Gas  and  Electricity  Departments  that  in 
thoroughfares  in  which  electricity  mains  are  already  laid  the 
Electi'icity  Department's  canvassers  shall  not  call  upon  gas 
consumers  with  a  view  to  persuading  them  to  take  an  elec- 
tricity supply.  Furthermore,  the  Gas  Department  have  been 
exceedingly  active  during  the  past  few  years  in  advocating 
the  use  of  gas  for  heating  and  cooking  purposes. 

The  following  extract  from  a  letter  received  by  one  of 
the  writers  from  Mr.  P.  CoUinson.  the  Honorary  Secretary 
of  the  Bradford  Branch  of  the  Electrical  Contractors'  As- 
sociation (Incoi-porated),  is  of  interest  as  expressing  the  views 
of  the  Bradford  Wiring  Contractors  on  the  Point  Five  Tariff 
in  oneration  in  that  city  :  — 

"The  Domestic  Tariff  i.<?  one  that  is  popular  among  your 
consumers  in  that  it  is  quite  simple  and  easily  understood: 
in  this  it  differs  materially  from  your  Maximum  Demand 
System  of  charging,  which  I  find  to  be  quite  beyond  the 
grasp  of  the  average  lay  mind  and  which  further  is  looked 
upon  with  some  degree  of  suspicion. 


' '  By  enabling  one  set  of  wires  to  be  used  for  both  heating 
and  lighting,  the  Domestic  Tariff  simplifies  the  '  wiring  of 
a  house  and,  therefore,  reduces  the  initial  cost  of  the  installa- 
tion, and  by  so  doing  tends  to  populaiise  the  use  of  electricity. 
Iq  addition  to  this  I  find  that  extensions  of  wiring  are  easier 
and  not  so  costly  as  when  the  house  is  wired  in  duplicate 
for  both  heating  and  hghting. 

■  I  find  that  where  the  Domestic  Tariff  is  in  operation  it 
is  much  easier  to  persuade  the  user  to  extend  both  his  lighting 
and  heating  installation  than  is  the  case  when  the  user  takes 
his  energ)'  at  the  old  Flat  Kate;  the  argument  that  the  ad- 
ditional load  will  only  add  so  much  electi'icity  at  ^d.  per  unit 
to  his  bill  usually  proves  irresi.stible.  The  lai'ge  increase  in 
the  number  of  radiators  installed  in  Bradford  during  the  past 
few  years  is  undoubtedly  a  direct  result  of  the  Domestic  Tariff, 
and  I  believe  that  it  is  only  under  this  system  of  charging 
that  electric  cooking    will  make  appreciable   headway. 

"  Txx)king  at  the  Domestic  Tariff'  from  a  Contractor's  point 
of  view,  I  am  satisfied  that  it  is  a  system  of  charging  which 
makes  for  increased  business,  and  as  it  appears  to  give  satis- 
faction to  the  user,  it  has  my  emphatic  approval,  coupled 
with  the  hope  that  the  principle  may,  at  an  early  date,  be 
extended  to  those  of  your  consumers  who  are  occupiers  of 
shop,  ■warehou.se,  and  other  business  premises,  and  who  are 
at  the  moment  excluded  from  the  scope  of  this  tariff. 

"  In  conclusion  I  may  add  that  the  opinions  expressed  in 
this  letter  are  not  my  personal  opinions  only,  but  are  the 
opinions  of  the  bulk  of  my  confreres  in  this  city." 

SUNDERL.VND    RESULTS. 

At  the  introduction  of  the  Point  Five  Tariff  there  were 
33("  private  houses  connected  to  the  supply,  the  majority 
partially  lighted  only,  as  the  result  of  sixteen  years'  working. 
Since  the  tariff  was  introduced  upon  the  1st  of  January,  1912, 
three  years'  working  has  resulted  in  162  more  private  houses 
being  connected;  100  of  these  elected  to  be  put  on  the  Point 
Five  Tariff  and  are  lighted  throughout,  and  62  upon  a  flat 
rate   of  3.6d.  per  unit. 

Of  the  337  houses  that  were  on  the  supply  at  the  1st  January, 
1912,  105  have  changed  over  from  a  flat  rate  of  3.6d.  per 
unit  to  the  Point  Five  Tariff,  and  of  these  105  houses  87 
have,  owing  to  there  being  no  change  of  tenancy,  been  taken 
for  the  following  comparison,  the  periods  being  the  year  pre- 
ceding and  the  year  following  the  adoption  of  the  Point 
Five  Tariff  :  — 

The  average  of  consumers'  load  factor  on  kilowatts  installed 
has  been  increased  from  2.44  per  cent,  to  4.05  per  cent.,  an 
increase  of  66  per  cent. 

Units  Sold  for  a  Complete  Year. 

Under  old  Tariff       44,8'27 

Undei' Point  Five  Tariff     93,327 

Aver,  per  house  under  old  Tariff 512  (354) 

Aver,  per  house  under  Point  Five  Tariff  1,073 

Increase         109.5  p.c.  (203.1  p. c.) 

REVENtB. 

Total  under  old  Tariff    ...        

Total  under  Point  Five  Tariff 

Aver,  per  house  under  old  Tariff     ... 

Aver,    per  house  under   Point  Five 

Tariff  

Aver,  price  under  old  Tariff     

Aver,  price  under  Point  Five  Tariff  . . . 

For  the  purposes  of  compai'ison  it  must  be  remembered  that 
the  units  and  money  values  underlined  refer  almost  entirely 
to  carbon  lamp  conditions,  and  our  experience  with  pm'e 
lighting  installations  that  have  remained  uiMn  our  mains 
unaltered  over  a  term  of  years,  save  for  the  transition  from 
carbon  to  metal  filament  lamps,  shows  that  for  purposes 
of  comparison  under  modern  conditions  the  figiu'es  in  brackets 
should  be  substituted  for  those  uuderhned,  and  this  has  been 
done  for  the  purpose  of   the  foUoiving   comparison. 

The  comparative  results  obtained  from  alternative  tariffs 
for  all  private  houses  connected  for  the  year  ended  31st 
December,  1914,  are  as  follows  :  — 


£ 

e. 

d. 

672 

616 

7_ 

0 

0 

14_ 

0 
0 
J   (£5 

3s. 

9d.) 

7 

1 

7 

3.6d. 

1.58d. 

Tariff           

3.6d. 

.5d. 

Number  of  consumers 

212 

286 

Total  units  pold 

75,0.32 

298.563 

Average  number  of  units  per  liou.se    . 

354 

1.044 

Total  revenue       

..      fl,121 

f  1.803 

Average  revenue  ixn' hnu.se     

.     .£5    5    9 

£6    6  U 

The  following  table  shows  the  effect  of  the  Point  Five  Tariff 
upon  the  diversity  factor,  the  {'►eriods  being  "  .'V,"  just  before 
the  introduction  of  the  tariff,  viz.,  December,  1911,  nnd  "  B," 
December,  1914. 


Maximum  load  on  l.t.  feeders  for 
residential  ai'eas  only _    ...    141  KW. 

Total  kilowatts  installed  in  private 
houses      4GlKw. 

Diversity  factor 3.25 


"B." 

2'27  KW. 

1,152  KW. 
5.00 


It  will  be  noted  that  the  results  shown  in  the  two  foregoing 
tables  as  between  the  3.6d.  and  the  Point  Five  Tariff,  and 
as  between  the  pei'iods  "  .\  "  and  "B"  are  very  considL-i:dile. 

Al  n'umber  of  tables  are  appended  to   the   Report 
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A    BATTERY    AMALGAMATION. 


BUSINESS   NOTES. 


[Pbitchktts  &  Gold  and  Electrical  Power  Stobaoe 
.Co.,  Ltd.] 


In  our  last  Issoe  we  published  in  our  report  of  the  speech  of  Mr. 
James  Gray,  chairman  of  the  Electrical  Power  Storage  Co.,  Ltd., 
some  particulars  of  the  scheme  for  amslgamation  of  the  business 
of  that  company  with  that  of  Messrs.  Pritchetts  &  Gold,  Ltd.  We 
are  now  enablfd  to  give  some  information  respectinR  the  arrange- 
ments that  have  been  made  for  the  future. 

The  capital  of  Pritchetts  &  Gold,  Ltd.,  at  present  stands  as 
follows  : — 

5  per  cent.  onm.  pref.  shares,  £1  fully  paid     ...  £24,9071 

Ordinary  shares,  £1  fully  paid 20,000  V  £44,907 

No  debentures.  J 

The  paid-up  capital  of  the  E.P.S.  Co.  is  thus  : — 

5  per  cent,  debentures      £10,0001 

Ordinary  shares.  £5  fully  paid 92,960  ^  £103,290 

Founders' shares,  66  of  £6  each...         ...         ...         330  J 

The  E.P.S.  Co.,  as  already  announced,  will  go  into  liquidation,  and 
the  Pritchetts  &  Gold,  Ltd.,  will  change  its  name  to  that  given 
at  the  head  of  this  article.  It  will  also  increase  its  capital  and 
alter  the  status  of  the  shares.  A  further  20,000  5  per  cent,  pre- 
ference shares  of  £1  each  will  he  registered  ;  and  the  existing 
20  000  ordinary  shares  will  bwnme  ordinary  "A"  shareB,  non- 
cumalative.  and  entitled  to  a  dividend  of  15  per  cent.  There  are 
also  to  be  created  20,000  "B"  ordinary  sharfs  of  £1  each,  non- 
cumulative  ;  14,000  Is.  deferred  shares  (£700)  ;  also  5  per  cent, 
first  mortgage  debentures  of  a  total  not  exceeding  £20.000. 

Tbe  terms  of  purchase  are  :  £10,000  debentures,  18  658  ordinary 
"  B  "'  shares,  and  4,000  deferrel  shares.  The  balance  of  the  pur- 
chase consideration  being  dependent  upf^n  the  valuation  of  stock- 
in-trade,  &o.,  at  the  end  of  the  year  (June  30th),  cannot  yet  be 
stated,  but  it  is  to  bn  paid  eithor  in  preferPDce  shares  or  in 
debentures,  but  not  exceeding  £10,000  in  debentures,  mailing  the 
total  thereof  £20,r00.  The  E.PS.  Co.  will  take  4,000  cf  the  le. 
deferred  share",  leaving  10,000  to  be  sobscri^led  for  by  the  present 
ordinary  shareholders  of  Pritchetts  &  Gold,  Ltd.  The  proportion 
of  profit  will  thus  be  five-sevenths  to  thn  shareholders  of 
Pritchetts  &  Gold,  and  two-sevenths  to  the  shareholders  of  the 
E.P.S.  Co. 

In  regard  to  directors,  the  boards  of  the  two  concerns  will  be 
amalgamated.  Mr.  G.  E  B.  Pritchett  will  continue  in  the 
chairmanship,  and  Mr.  James  Gray  will  be  deputy-chairmsn. 
The  other  directors  will  be  : — Sir  James  Pender,  and  Messrs. 
A.  G.  Gold,  F.  C.  Graham  Menzies,  T.  W.  Pritchett,  C.  R  D. 
Pritchett,  and  David  Willock.  Messrs.  G.  E.  B.,  T.  W..  and  C.  R.  D. 
Pritchett  will  continne  to  act  as  managing  directors.  The  principal 
members  of  the  E.P.S.  works  and  sfcretarial  staffs  will  hold  office 
under  the  amalgamated  concern.  The  E.P.S.  works  at  Milwall  will 
be  closed  as  soon  as  is  practicable,  and  the  works  of  Pritchetts  and 
Gold,  at  Dagenham  Dock,  which  have  only  been  working  for  a  year, 
and  are  laid  out  on  most  modern  lines,  are  being  much  enlarged  so 
as  to  accommodate  the  operations  of  the  two  businesses.  The 
company  has  four  acres  of  land  there.  It  is  interesting  to  note 
that  the  company,  which  has  hitherto  taken  its  supply  of  energy 
from  outsifie  sources,  is  now  building  a  power-house  of  Its  own 
which  will  render  it  both  independent  and  able  to  deal  with  the 
greatly  increased  power  demand  that  the  larger  business  to  be 
handled  will  involve.  The  offices  of  the  E.P.S.  Co.,  at  4,  Great 
Winchester  Street,  E.G.,  and  those  of  Pritchetts  &  Gold,  Ltd.,  at 
68,  Victoria  Street,  S.W,,  will  be  closed  at  the  end  of  the  numth, 
and  the  company's  office  operations  (estimating,  secretarial  and 
general  business,  in  fact  everything  excepting  actual  manufactur- 
ing) will  be  concentrated  at  new  ofiScea  situated  at  82,  Victoria 
Street,  S.W. 

The  amalgamation  of  two  well-known  English  battery  manu- 
facturing conctrns  is  an  event  of  no  small  interest  to  the  electrical 
industry.  "  E.P.S."  are  household  letters  known  all  over  the 
world — many  electrical  men  learned  them  as  part  of  their  profes- 
sional alphabet  long  years  ago — and  they  will  not  now  disappear. 
Pritchetts  &  Gold,  too,  is  a  popular  name  among  engineers  and 
battery  users  generally.  It  is  nearly  30  years  since  Mr.  G.  E.  B. 
Pritchett  first  began  the  manufacture  of  batteriep.  lu  1890  his 
work  was  continued  under  the  name  of  Pritchett  Bros.,  and  in 
1892  as  Pritchetts  ic  Gold,  at  Woolwich.  Five  years  later  the 
business  was  removed  to  Feltham,  and  in  1901  the  concern  was 
formed  into  a  limited  liability  company  as  Pri'chetts  .&  Gold. 
Ltd.  Thirty  years  ago  the  late  Mr.  G.  E.  Pritchett  —  father 
of  the  three  gentlemen  who  have  enterprisingly  built  up 
the  businees  now  in  mind — ."bowed,  though  not  an  electri.jl 
engineer,  a  very  keen  appreciation  of,  and  belief  in,  electrical 
matters  when  he  founded,  in  conjunction  with  his  son,  Mr. 
G.  B.  B.  Pritchett,  the  business  of  G.  E  Pritchett  and  Co.,  which 
owned  an  electric  light  station  at  Blai-khorse  Yard,  Rathhone 
Place — which  is  now  a  part  of  the  Marjlebone  elfcfno  supply 
system.  To  his  sons,  in  conjunction  with  thope  who  have  been 
closely  identified  with  the  operations  of  the  Electrical  Power 
Storage  Co.,  Ltd.,  it  has  now  fallen  to  carry  through  a  bu  iness 
operation  which  indicates  a  keen  appreciation  of  future  possibilities, 
and  aogurs  well  for  economical  and  otherwise  successful  manufacture 
along  lines  which  will  ensure  for  the  amalgamated  concern  a  lead- 
ing place  among  the  battery  makers  of  the  United  Kingdom,  and 
will  enable  it  to  make  a  good  stand  against  foreign  competition  in 
all  parts  of  the  world  when  things  industrial  begin  to  return  to 
the  normal — if  they  ever  do  so, 


Advance  in  Pvice.s. — Messrs.    Kelvdc,   Bottosilet 

AND  Baied,  Ltd.,  of  Glasgow,  announce  that  owing  to  the  recent 
rise  in  cost  of  both  material  and  labour,  due  to  the  present  war 
conditions,  they  are  compelled  to  increase  all  prices  by  10  per  cent, 
as  from  June  1st.  The  new  prices  are  present  list  prices  less 
schedule  discounts,  pins  10  per  cent,  advance. 

Private    AiTanaements. — A.  C.    Bran,  general  and 

electrical  engineer,  22,  Regent  Street,  Hinckley. — The  creditors 
interested  herein  were  called  together  recently,  when  a  statement 
of  affairs  was  submitted  which  showed  liabilities  of  £920,  all  of 
which  was  due  to  unsecured  creditors.  The  assets  were  estimated 
to  realise  £422,  from  which  had  to  be  deiucted  £17  for  preferential 
claims,  leaving  net  assets  of  £405,  or  a  deficiency  of  £515.  It  was 
reported  that  the  debtor  started  the  present  business  a  little  more 
than  a  year  ago.  Prior  to  that  date  he  had  been  in  partnerchip 
with  another  man.  He  had  little  or  no  capital  when  he  started  the 
present  businefs.  The  liabilities  included  cash  claims  of  £214, 
while  the  bank  were  creditors  for  £172.  The  bank  held  a  guarantee 
for  £100.  la  consequence  of  pressing  creditors,  a  deed  of  assign- 
ment had  already  been  executed  with  Mr.  Millman,  I.\.,  Leicester, 
as  trustee.  The  creditors,  after  a  short  discussion,  decided  to  con- 
firm the  deed  already  executed. 

Catalo»'He.s  ami  Lists.— Mersrs.  Drake  &  Gorham, 

Ltd..  1,  F-lix  Street,  Westminster  Bridge  Road,  London.  S  E. — 
8-page  illustrated  pamphlet  (Xo.  233)  giving  prices  and  particnlars 
of  their  "Pnoenix"  elecfrio  fane,  including  desk,  oscillating,  ceil- 
ing, porthole,  and  box-blade  types. 

British  Thomson  HonsTos  Co,  Ltd.,  Rugby.  —  Descriptive 
list  No.  0,500  (20  pages)  giving  very  full  particulars  with  illustra- 
tions of  their  steam,  water  and  air-flow  meters  of  various  types, 
their  principle,  construction  and  inptallation. 

Messrs.  Bbitish  Insulated  &  Helsbt  Cables.  Ltd.,  Preaoot. 
— 4-page  illustrated  and  piiied  circular  giving  particulars  of  the 
Prescot  twin  house- wiring  system  (ciibles  and  join^'-boxep). 

Messrs  J.  H  Holmes  ,t  Co .  Newoastle-on  Tyne.— Illustrated 
pimphlet  No.  73,  de-cribing  their  cellular  type  switehbiards 
(2,000—6,000  volts,  A.c.)  ;  also  single  units  for  controlling  the  h.t. 
side  of  motor-gonerat^or  and  independent  exciter  coutrnl  pillars. 

Sterling  Telephone  and  Electric  Co,  Ltd.,  210-212, 
Tottenham  Court  Road,  Lond.  n,  W, — Publication  No.  223.  giving 
illustrated  particulars  and  prices  of  their  "  Equipoise"  telephone 
arm  ;  also  illustrated  price-sheet  of  loud  single-stroke  bells  for 
railways,  mines,  &c. 

Booii  .Notices.  —  "  Transarlions  of  the  North- Eist 
Coast  Institution  of  Engineers  and  Shipbuilders. "  Vol.  XXXI, 
Part  2.  June,  1915.  Newoastle-on-Tyne :  The  Institution. 
Price  OS. 

"  M'ldern  Boiler  Room  Practice  and  Smoke  Abatement."  By 
J.  T.  Iloc'gjon,  London:  "  The  Railway  Review. '  Price  Ss,  6d. 
net. 

"  A.B.C.  of  Electricity."  By  W.  H.  Meadowcroft.  London  : 
Harper  Bros.     Price  2^. 

"  A  Treatise  on  Hand  Lettering."  By  W.  J.  Lineham.  London  : 
Chapman  A:  Hall,  Ltd.     Price  7a.  6d.  net. 

"  Circular  of  the  Bureau  of  Standards." — No.  49,  "  Safetr  Rales 
to  be  Observed  in  the  Operation  and  Maintenance  of  Electric 
Equipment  and  Lines."  No.  54,  "  Proposed  National  Electrical 
Safe"y  Code."     Washington  :   Government  Printing  Office. 

Electric  Vehicles. — The  latest  addition  to  tbe  list  of 
manufacturers  of  electrio  motor  vehicles  is  Electbomorilb 
(Leeds),  Ltd.,  whose  works  are  at  32,  Neville  Street,  Leeds. 
Pleasure  cars  as  well  as  industrial  vehicles,  with  carrying  capacities 
ranging  from  7  owt.  to  6  tons,  are  being  turned  out. 

Electric  flocks. — The  ^^Y^•('I[Ro^•o.^rE  Co.,  Ltd.,  state 

that  the  industry  of  electric  olockmaking  has  felt  the  pressure  of 
war  time,  and  this  has  made  it  eat-ier  for  them  to  spare  no  less 
than  60  per  cent,  of  their  staff,  who  are  now  serving  H  M.  Femes 
in  some  capacity  or  another.  Rapid  extensions  of  their  circuits 
of  electrical  impulse  dials  have,  however,  been  required  in 
manition  factories  and  shipyards,  and  in  many  buildings  now  used 
as  war  hospitals.  They  are  also  extending  the  electrio  time 
circuits  in  Euston  station  for  the  L.  ,t  N  W.  Ry.  Co.,  at  Waterloo 
for  the  L.  k  S.W.  Ry.,  and  at  Port  Sunlight  for  Lever  Bros.,  Ltd  . 
and  providing  now  installations  of  electrio  clocks  in  the  Civil 
Service  Commission,  Burlington  House,  for  the  Office  of  Works  . 
the  new  offices  of  the  Western  Union  Telegraph  Co.,  Ltd.  ;  Messrs. 
Pilkiogton's  Glass  Works,  St.  Helens,  kc. 

Bankruptcy    l»roceedina:.s.  —  Denis  R.  BROAonEvr, 

50,  Hans  Place,  (/hel'tea.— Toe  fir«t  meeting  of  creditors  was  held 
on  Monday  at  the  London  Bankruptcy  Court  under  this  failure. 
Mr.  E.  Leadam  Hough.  Senior  Official  R-ceiver,  icportcd  that  it 
appeared  from  the  debtor's  statements  that  he  qualified  as  an 
electrical  engineer  in  or  about  1890,  but  had  never  carritd  on 
business  on  his  own  account.  When  he  came  of  age  he  l>'camo 
entitled  to  about  £5  000  under  the  will  of  a  relative,  and  had  lost 
it  all  in  investments  in  certain  publio  companios.  In  1900  he 
formed  the  British  Elt>ctrical  Manufacturing  Co.,  Ltd.,  with  regis- 
tered ofllces  at  37,  Walbrook,  E.G.,  and  works  at  Putney  Bridge 
Railway  Arches.  The  object  of  the  company  was  to  pur- 
chase from  the  debtor,  as  a  going  concern,  the  buMneMi 
of  J.  D.  F.  Andrews  4:  Co.,  Ltd.,  electrical  engineers,  which 
he  had  at  that  time  purchased  with  his  own  money  for  £2,600. 


866 


THE    ELECTRICAL    REVIEW, 


[Vol.  76.    No.  l,iii;0,  June  18,  1915. 


The  nominal  capital  of  the  companir  was  £10,000  in  preference 
and  ordinary  shares.  Under  his  agreement  with  the  company  the 
debtor  received,  in  consideration  of  the  transfer  of  the  business, 
£l',000  4  per  cent,  debentures,  L'50  preference  and  certain  ordinary 
shares.  He  was  appjinted  director  at  £4  per  week,  inclusive  of 
fees.  He  subsequently  put  a  farther  £500  into  the  company,  bnt 
ab^nt  two  rears  after  its  formation  the  company  went  into 
voluntary  liquidation,  and  the  debtor  altogether  lost  £3,000  in  the 
concern.  Iq  1905  he  purchased  £200  worth  of  shares,  and  sub- 
sequently a  farther  £200  worth,  in  the  Dauxphone  Manufac- 
turing Co.,  Ltd.,  of  Newton  Abbot.  That  company  carried  on 
business  for  about  two  years  and  then  went  into  voluntary  liquida- 
tion, the  debtor  losing  the  £400  he  had  invested  in  it.  He  had 
been  interested  as  director  or  otherwise  in  a  number  of  other 
companies,  over  which  he  lost  money,  and  no  statement  of  affairs 
bad  been  lodged,  but  the  debtor  roughly  estimated  his  liabilities 
at  £1,370,  and  did  not  admit  insolvency.  The  meeting  was 
adjonrned. 

A.  Whiteley,  electrical  and  mechanical  engineer,  Llandudno. — 
A  first  and  final  dividend  of  i;j.  lOid.  in  the  £  is  payable  on 
Jane  25th,  at  the  Official  Receiver's  office,  Crypt  Chambers,  East- 
gate  Row,  Chester. 

Liqnidntioii.  —  PiNxsrH's  Electric  MAXcrACTrRiNc, 

Co.,  Ltd, — This  company  is  winding  up  voluntarily,  with  Mr.  H.  W. 
Kirby,  of  Bissishaw  Hjase,  Bisinghall  Street,  E.G.,  as  liquidator. 

For  Sale. — Bolton  Corporation  has  for  disposal  four 
270-H.P.  engines  ;  four  200  K\v.  Ferranti  single-phase,  8S  cycle 
alternators,  2,000-2,200  v. ;  three  30  ft.  by  7  ft.  6  in.  Lancashire 
boilers  and  superheaters.  Particulars  are  given  in  our  advertise- 
ment pages. 

Trade  Annouuoeiiieiit. — Messrs.  J.  P.  Strange  and 
P.  6.  Hobbs.  trading  as  the  ELECTRic.\t.  Installation  Co.,  of 
42,  Monson  Road,  Tunbridge  Wells,  give  notice  that,  having  been 
called  up  for  service  in  H.M.  Forces,  they  find  it  necessary,  at  any 
rate  temporarily,  to  close  their  business.  They  have  appointed 
Mr.  Percy  Wickenden,  chartered  accountant,  1  and  2.  The  Broad- 
way, Tunbridge  Welle,  receiver  of  the  partnership  assets,  to  whom 
all  accounts  should  be  sent  for  payment. 

Catalog'ues  Wanted. — Mr.  E.  Pogson,  who  has  recently 

taken  charge  of  the  electric  power  installation  at  Ripon  Camp, 
invites  manufacturers  to  send  him  catalogues  of  engine-room 
stores,  overhead-line  material,  switches,  fuses,  meters,  cables, 
lamps,  Xo. 


LIGHTING  and  POWER  NOTES. 


Ai'o'entiua. — The  first  electric  furnace  in  South 
America  is  about  to  be  installed  at  Buenos  Ayres.  It  will,  says 
La  Eleciricidud  ij  la  Miiqiiinaria,  be  capable  of  smelting  mStals  on 
a  large  scale,  and  will  be  installed  in  "  our  laboratory,"  presumably 
that  of  the  lustituto  Sudamerioano  de  Electricistas  y  Mecanioos, 
of  which  that  paper  is  the  official  organ. 

Aslitou-nnder-Lyne.  —  Street    Lighting.  —  The 

restrictions  on  public  lighting  have  been  relaxed,  but  it  is  not  con- 
sidered desirable  to  go  back  to  arc  lighting,  as  the  half -watt  lamps 
which  have  been  introduced  give  twicethe  light  at  hall  the  cost. 

Bai'iisleT. — Year's  Working,  ac. — The  electricity 
department  made  a  profit  on  the  year's  working  of  £1,115,  which 
it  was  decided  to  carry  to  reserve  account.  The  Works  Sab-Com- 
mittee has  decided  to  increase  the  wages  of  stokers  and  drivers 
employed  at  the  electricity  works  from  May  20th,  overtime  to  be 
paid  for  in  future  in  accordance  with  local  conditions  and  all 
broken  time  to  be  stopped,  and  no  further  payments  to  be  made 
during  absence  through  ill-health.  The  Electricity  Committee 
has  decided,  owing  to  the  increased  price  of  coal,  increased  cost  of 
labour,  ka  ,  to  raise  the  price  for  current  as  from  July  let,  1915,  by 
lid.  per  unit  for  lighting  purposes,  and  by  15  per  cent,  for 
power  purposes.  The  coal  contracts  for  the  next  12  months  had 
recently  been  let  at  an  advanced  price  of  .£2,400. 

Barton-ou-IIiiiuber. — Re.stricted     Lighting.  —  On 

a.  jount  of  the  suspension  of  street  lighting  the  Electric  Supply 
Association  has  agreed  to  forego  half  the  balance  of  the  sum  due 
for  the  year  on  account  of  public  liufhting. 

Beckenhaiii.— Price  Increase.— On  account  of  the 
enormous  increase  in  the  price  of  coal,  and  the  advance  in  the  cost 
of  materials  and  wages,  the  U.D,C.  has  decided  to  increase  the 
price  of  current  for  the  ensuing  quarter  by  15  per  cent. 

Berwick-on-Tweed.— The  T.C.  has  decided  to  have  the 
Council  Chamber  lighted  by  electricity,  and  has  accepted  the  offer 
of  the  Electric  Supply  Co.  to  fix  four  ceiling  fittings  with  lOuc.p. 
lamps. 

Bidford-ou-Avou.— E.L.  Scheme.— After  considering 
a  proposal  by  Messrs.  Pallan  &  Best,  of  Bradford,  to  provide  an 
E.L.  installation  for  the  district  through  a  local  company  to  be 
formed,  the  P.C.  has  passed  a  resolution  stating  that  it  is  favour- 
able to  the  proposed  scheme. 


Bi.spliaiii. — The  working  of  the  Council's  electricity 
undertaking  for  the  year  ended  March,  1915,  shows  a  deficit  of 
£399,  as  against  £616  in  1914.  The  estimated  deficit  for  1916  is 
£650. 

Bradford. — L.G.B.  Inquiry. — Last  week  an  inquiry 
was  held  into  the  application  of  the  Corporation  for  sanction  to 
borrow  £2  977  for  the  reconstruction  of  cells  at  the  destructor 
works,  Snnbridge  Road. 

f'arnarAOn. — The  Electricity  Committee  reports  that  as 
the  result  of  further  representations,  the  L,G  B.  has  agreed  to  con- 
sider the  application  for  borrowing  powers  for  the  extension  to 
Bryn  Seiont. 

Chesterfield.  —  Plant  Extensions.  —  The  T.C.  has 
received  a  letter  from  the  Chesterfield  Tube  Co.  stating  that,  as 
the  Corporation  was  meeting  the  present  demand  for  power, 
it  did  not  consider  that  the  expenditure  of  the  £5,000  which 
the  Corporation  found  necessary  need  be  undertaken  on  its 
account  alone.  The  Council  has  decided  to  purchase  an  alternator, 
boiler,  superheater,  mechanical  stoker  and  economiser.  at  a  total 
cost  of  £2,70(1,  and  it  was  stated  that  it  was  hoped  in  the  near 
future  to  complete  the  scheme  which  the  Electrical  Committee 
brought  forward  in  February,  1914. — JVottinp/tam  Giiuriian. 

Coiitiiieiital.  —  France. — Work  has  recently  been 
completed  on  the  new  hydro-electric  power  plant  near  Bramis,  in 
the  Valley  of  the  Rhone,  for  the  Socit'  c-  d' Aluminium  de 
Neuhausen.  The  water  power  of  the  River  Borgne  is  utilised,  the 
water  being  taken  in  the  Eriny  Valley  and  piped  to  Bix,  whence 
to  the  power  plant — which  is  f(|uipped  with  turbines  of  a  total 
capacity  of  30,000  h.p.— a  fall  of  nearly  400  ft.  is  obtained.  The 
carrent  generated  is  being  used  in  the  Neuhausen  Co.'s  works  at 
Chippis,  where  a  total  of  no  less  than  100,000  h.p.  is  now 
available. 

Uarnen. — Increased  Prices. — The  Corporation  has 
decided  to  increase  the  charges  for  electricity  for  public  and  private 
lighting  by  10  per  cent,,  and  for  power  purposes  by  20  per  cent,, 
apart  from  sealed  contracts  and  tramways. 

(«reat  llarwood. — E.L.  Scheme. — The  proposed  elec- 
tricity scheme  has  been  deferred  in  consequence  of  the  war.  Appli- 
cation is  to  be  made  to  the  B.  of  T,  for  a  renewal  of  the  Electric 
Lighting  Order. 

Hiilh  AVjconibe. — Price  Increase. — The  Electricity 
Co.  has  increased  the  price  of  current  for  power,  lighting  and 
heating  by  1 0  per  cent,  as  from  July  Ist. 

IIe.\liaiii. — Increased  Prices. — The  Hexham  and  Dis- 
trict Electric  Supply  Co.,  Ltd.,  has  given  notice  that  the  charge 
for  current  for  lighting  purposes  will  be  increased  from  5d.  to  6d. 
per  unit  from  ,7uly  1st ;  terms,  discounts,  A:c,,  remain  unaltered. — 

Xcircaxtle  UniUi  Journal. 

Hey  wood.— Loan  Periods. — The  L  G.B.  is  to  be 
asked  to  fix  an  ni'iated  period  for  the  borrowing  of  £fi,355, 
sanctioned  on  Marcn  26  th  last,  for  the  electricity  undertaking. 

llfoi'd. — The  proposed  new  tariffs  have  been  referred  to 
a  small  sub-Committee  to  consider  in  detail  and  report.  The  Elec- 
tricity Committee  has  deferred,  for  the  present,  a  report  of  the 
electrical  engineer  on  the  question  of  providing  mechanical  stokers 
for  two  boilers  at  the  works.  The  electricil  engineer  is  in  oom- 
munijation  with  a  firm  of  accumulator  manufacturers  respecting 
a  supply  of  current  for  their  projected  new  works. 

Rilkeel  (Co.  Down).— Proposed  E.L.— The  Council 

has  decided  to  apply  to  the  Irish  L.G.B.  for  powers  for  the  electric 
lighting  of  the  town. 

Riuji''.*;  Lynn. — Year's  Working. — The  annual  accounts 
of  the  Council's  electricit.v  undertaking  for  the  12  months  ended 
March  31st  last  show  that  the  income  amounted  to  £7,992,  aa 
against  £8,519  in  1914  ;  the  expenditure  was  £i;,6t2,  as  compared 
with  £i;  742  in  the  previous  year,  leaving  a  profit  of  £1,350,  as 
against  £1,776.  It  was  decided  that  the  whole  of  the  surplus 
should  be  applied  in  reduction  of  capital  money  borrowed  for 
electricity  purposes.  The  total  number  of  units  sold  was  f.  15,803, 
as  compared  with  669,874, and  the  average  price  obtained  was  2  76d, 
per  unit,  as  against  2  licd.  The  Electricity  Committee  has  decided 
to  reduce  the  charge  for  public  lighting  for  the  year  by  .<  300,  on  iag 
to  the  restricted  lighting. 

Kirkralily. — Financial  E.stimates. — The  Corporation 
Electric  Lighting  and  Tramway  Committee  has  submitted  the 
estimates  for  the  ensning  year.  Os^ing  to  the  rise  in  the  price  of 
coal,  the  defiaiencv  in  the  electricity  department  is  estimated  at 
about  £3,000,  to  meet  which  it  has  been  decided  to  increase  the 
price  charged  for  private  lighting  and  power  by  25  per  cent.,  and 
for  tramway  supply  by  id.  per  unit.  To  meet  the  loss  on  the 
tramways  it  was  decided  to  abolish  all  overlapping  of  id,  stages. 

Loii"'  Eaton. — Electricity  Charges. — The  following 
revised  scale  of  charges  for  current  has  been  adopted  by  the 
U.D  C.  :— Domestic  lighting,  4d.  per  unit,  less  5  per  cent.  ;  fac- 
tories, oJd,  per  unit  for  the  first  2,000,  and  2id,  beyond:  public 
lighting,  L'd.,  less  5  per  cent.  :  power,  IJd.  for  the  first  1,500  units, 
■85d.  beyond,  less  5  per  cent,  ;  heating  and  cooking,  Id,,  less  5  per 
cent, 
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Liiitoii, — Workhouse  Lighting. — Owing  to  the  heavy 

rates  payable  to  the  County  Council,  the  Board  of  OuardianB  has 
decided  that  it  cannot  incur  the  expense  of  the  proposed  electrical 
installation  at  the  workhouse  premises. 

liOiidou. — FuLHAM. — The  linkmg-up  scheme  of  the 
boroughs  of  Battersea,  Hammersmith,  and  Fulham  provides  for 
the  laying:  of  connectinsr  mains  between  the  g^enerating  stations, 
and  the  provision  of  suitable  transforming:  plants  at  each  station. 
The  cost  of  the  mains  and  their  maintenance  is  to  be  shared 
equally  by  the  three  Councils,  the  work  to  be  carried  out  under 
the  supervision  of  the  Fulham  Council.  Each  Council  will  bear 
the  coat  of  its  own  transformer  station  and  transforming  plant. 
It  is  proposed  that  the  agreement  giving  effect  to  the  scheme  shall 
be  for  a  period  of  :.'5  years,  and  that  each  Council  shall  extend  i^s 
plant,  in  rotation,  as  and  when  the  combined  generating  plant  is 
insulBoient  to  meet  the  combined  maximum  demand  in  the 
three  areas  of  supply  concerned,  Fulham  to  be  the  last  to  extend. 
The  charges  to  be  made  have  been  provisionally  agreed  and  are 
mutual,  and  subject  to  revision  every  five  years.  The  estimated 
cost  of  the  connecting  mains  is  £17,441,  of  which  the  Fulham 
Council  will  be  responsible  for  one-third  or  £5,813,  and  the 
estimated  cost  of  providing  the  transformer  room  and  trans- 
forming, &c.,  plant  at  the  Townmead  Road  station  is  £2,562, 
making  a  total  of  £8,37(;.  It  is  anticipated  that  only  part  of  the 
connecting  mains  provided  for  in  the  above  estimate  will  be  laid 
in  the  first  instance.  The  Electricity  Committee  recommends  the 
Council  to  approve  the  scheme  subject  to  the  agreement  being 
approved  by  the  Law  and  Parliamentary  Committee,  and  that 
application  be  made  to  the  Board  of  Trade  and  the  L.C.C.  for 
sanction  to  its  adoption,  and  to  the  Treasury  for  sanction  to  the 
necessary  loan  to  carry  out  the  work. 

Woolwich. — An  agreement  has  been  sealed  with  the  Secretary 
for  War  for  the  supply  of  electricity  to  the  Bastall  Heath  Camp. 
The  Electricity  Committee  reports  that,  up  to  the  present  time,  no 
meter  rents  have  been  charged  to  customers,  except  In  special 
circumstances.  Having  regard  to  the  fact  that  it  often  happens 
that  more  than  one  meter  is  required  in  a  private  house,  and  two 
or  more,  per  service,  in  a  business  hou=e,  it  has  been  decided  to 
charge  Is.  6d.  per  iiuarter  for  additional  meters  when  more  than 
one  is  required  lor  a  private  house  service,  and  more  than 
two  are  required  for  service^  to  business  premises. 

Marylebone. — The  B.C.'s  Finance  Committee  recommends 
application  to  the  L.i;  B.  for  sanction  to  a  loan  of  £5,450,  to  cover 
expenditure  on  mains,  including  this  year's  expenditure. 

The  E.L.  Committee  has  arranged  suitable  accommodation  for, 
and  come  to  an  agreement  with,  Edison  Vcoumulators,  Ltd., 
whereby  the  latter  for  five  years  will  carry  out  the  charging  of  all 
vehicles  brought  to  the  Council.  Tne  company  agrees  to  take 
100,000  units  during  the  first  year,  and  not  less  than  250,000  units 
a  year  subsequently,  excluding  energy  used  at  premises  other  than 
the  generating  station,  Blandford  Street  and  Rathbone  Place.  The 
prices  quoted  by  the  Council  vary  from  I  i.  to  ^d.  per  unit. 

Hammersmith. — The  Electricity  Committee  in  reporting  on  the 
propjsed  linking  up  scheme  with  F  ilham  and  Bitcersea  B.C.'s., 
points  oat  that  the  Battersea  B.C.  must  meet  certain  large 
additional  demands  for  electricity  in  the  imiii  sdiate  future,  and 
this  can  only  be  done,  the  Committee  is  informed,  by  an  extension 
of  the  Battersea  existing  station  or  by  putting  into  operation  at  an 
early  date  the  proposed  linking-up  scheme. 

The  Committee  reoommanda  approval  in  prinriple  of  the  scheme 
subject  to  the  necessary  coments  being  obtained  and  to  a  satis- 
factory agreement  being  entered  into. 

Market  llraytou.— Public    Lighting.— The    U.D.C. 

has  decided  to  atk  the  local  Electric  Lighting  Co.  for  its  terms 
for  lighting  High  Street  and  Shropshire  Street,  and  converting  the 
lamps. 

Melton  Mowbray. — The  Electricity  Co.  has  applied  to 
the  B.  of  T.  for  permission  to  use  200-volt  overhead  lines  in  the 
town. 

nidtllesbi'oun'h, — The  L.G.B.  has  sanctioned  borrowing 
powers  to  cover  expenditure  for  laying  electricity  mains  to  works 
engaged  on  making  munitions,  but  not  for  supplying  electricity  to 
ordinary  consumers. 

Ilawdon. — EL.  Scheme. — The  D.C.,  after  considering 
the  report  of  the  conference  of  the  local  Wharfedale  authorities 
regarding  the  provision  of  electricity  for  the  district,  has  decided 
not  to  join  in  the  scheme. 

Restricted  Liu'litiiisi'. — The  following  additional  regula- 
tions regarding  lighting  appeared  in  the  LiDiduii  Gtizitle: — 

The  Secretary  of  State  may  order  that  all  lights  shall  be  extin- 
guished or  obsoured  between  any  hours,  and  within  any  area,  and 
if  no  police  constable  is  available  to  see  that  the  order  is  obeyed, 
"  any  soldier  or  sailor  on  sentry  patrol,  or  other  similar  duty,"  may 
enter  premises,  or  stop  and  seize  any  vehicle  to  extinguish  or 
obscure  the  lights. 

No  coloured  lamp  may  be  carried  on  any  vehicle  other  than  a 
locomotive  or  railway  carriage  without  lawful  authority,  unless 
such  light  is  already  authorised  by  law.  Lights  carried  in  vehicles 
are  not  to  be  capable  of  movement  '  independent  of  the  movement 
of  the  vehicle." 

St.  Aunes-ou-Sea.— Price  Increase.— The  U.D.C.  has 

decided  to  increase  the  price  of  electricity  for  private  lighting  by 
one  halfpenny  per  unit,  and  to  add  10  per  cent,  to  the  price  of 
current  for  all  other  purposes  except  cooking. 


Salford. — PaoposED  New  Plant. — The  question  of  the 

supply  of  a  5,000-KW.  turho-alternator  at  the  Frederick  Road  elec- 
tricity station,  at  an  estimated  cost  of  £16,200,  is  under  con- 
sideration. 

Sheeriiess. — L.i;.B.  I.m^iry. — An  inquiry  was  held  on 
.Tune  8th  into  the  application  of  the  U.D.C.  for  a  loan  of  £5,000 
for  the  extension  of  the  refuse  destructor.  There  was  no 
opposition. 

Mii|tley. — Price  Incukase. — From  .luly  1st  the  charge 
for  electricity  for  lighting  purposes  will  be  4Jd.  per  unit,  and  for 
power  purposes  the  present  charges  are  to  be  increased  10  per  cent. 

Slaithwaite. — E.L.  Scheme. — The  Council  has  decided, 
owing  to  the  fact  that  the  L.G.B.  has  intimated  that  it  is  not 
prepared  to  sanction  any  loans  for  public  works  during  the  war. 
and  on  account  of  the  abnormally  high  prices  of  labour  and 
materials,  that  the  electric  lighting  scheme  for  the  district  should 
be  temporarily  suspended. 

Stratfoid-oii-Avoii. — The  Electricity  Co.  has  asked 
the  T.C.,  in  view  of  the  increased  cost  of  coal,  labour,  itc,  to  allow 
it  to  charge  a  maximnm  of  "id.  per  unit  for  current  instead  of  5d. 
3,1  per  an  agreement  with  the  Corporation,  although  it  was  pro- 
posed at  present  to  charge  consumers  only  SJd.  The  Council  has 
referred  the  matter  to  a  Committee,  who  will  go  into  the  agree- 
ment and  report. 

Teia:nmoHtli.— Pr.ov.     Okher.— The    B.    of     T.   has 

issu°d  a  prov.  order  for  E.L.  to  Messrs.  .J.  W.  and  A.  Parves,  and 
the  U.D.C.  has  decided  not  to  oppose  the  confirming  Act. 

Inited  States.— The  Daili/  Chronich'x  New  York 
corresp  mdent  says  a  wide  conspiracy  exists  to  destroy  plants  in 
event  of  trouble  between  Germany  and  America,  and  the  American 
Government  has  warned  munition  manufacturers  to  have  their 
factories  heavily  guarded.  Some  have  already  electrically-charged 
wire  fences  6  ft.  high  erected  around  them. 

Malsall. — Year's  Working. — The  accounts  of  the 
Corporation  electricity  undertaking  show  a  profit  of  £1,385  ; 
a  sum  of  £1.012  is  transferred  in  respect  of  obsolete  plant.  The 
Electricity  Committee  recommends  that  this  profit  should  be 
applied  in  reducing  the  debt  on  switchgear  and  plant  to  be  super- 
seded on  the  completion  of  the  new  station,  and  also  to  carry 
forward  £ij3y. 

New  Power  Station.— I  u  view  of  the  slow  progress  at 
the  Birchills  power  house,  together  with  other  circumstances 
consequent  upon  the  dislocation  caused  by  the  war,  the  Elec- 
tricity Committee  has  considered  the  question  of  how  to  meet 
the  demand  during  the  coming  winter,  in  the  event  of  the  new 
plant  not  being  ready.  The  Committee  has  decided  that  no  farther 
plant  be  provided  at  the  Wolverhampton  Street  works. 

Marminster. — E.L.  Sche.me. — Mr.  .T.  H.  Edwards, 
promoter  of  the  E.L.  scheme,  has  informed  the  U.D.C.  that  the 
parties  interested  in  the  matter  are  not  able  at  present  to  decide 
definitely  as  to  the  site  for  the  generating  station,  and  are  unwilling 
to  bind  themselves  in  any  way  at  the  present  time. 

Matfoi'd, — Price  In(  ueask. — The  U.D.C.  has.  owing 
to  the  enormous  increase  in  the  price  of  coal,  advanced  the  price  of 
current  for  lighting  by  12J  per  cent.,  and  for  power,  tc,  by  l"  per 
cent. 

Wiiiibleiloil. — In  regard  to  the  B.C.'s  application  for 
permission  to  supply  electricity  to  1>;  houses  in  the  parish  of 
Cuddington,  and  in  the  Epsom  Rural  District,  the  B.  of  T.  is  not 
prepared  to  make  an  order  under  the  section  in  respect  of  such  a 
large  number  of  premises,  and  suggests  that  the  Corporation  ehould 
apply  for  a  prov.  order  to  extend  its  present  area  of  supply. 

Variiioiith. — Year's  Worki.vg. — The  annual  accounts 
of  the  Corporation  Electricity  Department  for  the  year  ended 
March  3 1  St,  1915,  show  a  gross  profit  of  £9,2.50.  After  payment 
of  interest  and  oustanding  charges  of  £8.ii30,  £188,  the  final 
instalment  of  the  ccst  of  the  mechanical  stokers  and  the  alteration 
of  the  system  of  street  lighting,  there  (vas  a  net  profit  of  £432, 
which  was  carried  to  the  appropriation  account. 

The  Electricity  Committee  has  reduced  by  one-third  the  char|,'« 
of  i691  for  street  lighting. 


TRAMWAY  and  RAILWAY  NOTES. 


.Iberdeeu. — Year's  Working. — The  total  revenue  for 
the  past  year  of  the  Oorporat inn  tramways  waa  £87  980,  and  the 
increase,  as  compared  with  l'.H3-ll,  was  £2.722.  Thenumltrof 
passengers  carried  was  22,866,761,  as  against  20.966.394,  an  iDcraua 
of  1,900,367,  allowance  being  made  for  soldiers'  free  tokcni.  The 
miles  run  numbered  1,907,377,  against  1,832,5S7. 

itoltoii. — In  connection  with  the  movement  of  local 
tramway  workers  to  secure  advances  of  wages,  the  men  have 
decided  to  ask  the  Tramways  Committee  to  grant  an  advance  of 
a  ji.  an  hour  in  .luly,  and  a  further  ^d.  on  Januu7  Ist  next. 
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Bolivia. — Accordinp;  to  information  published  by  the 
newspapers  of  Bnlivia,  the  construction  works  will  shortly  be 
taken  in  hand  of  the  electric  tramway  from  Yangas  to  La  Faz. 

Coutineiital. — Italy. — A  concession  has  lately  been 
granted  for  the  constrnction  and  working  of  an  electric  tram- 
way between  Turin,  Sassi  and  Superga. 

Dartford. — Messrs.  Balfour,  Beatty  &  Co.,  Ltd.,  have 
applied  to  the  B.  of  T,  for  the  time  for  the  completion  of 
the  tramways  under  the  1911  order,  to  be  prolonged  until 
August  18th,  1918. 

On  the  adviua  of  the  engineer-in-chief,  the  Metropolitan 
Asylums  Board  has  approved  of  the  installation  of  certain  points 
»nd  crossings  for  a  projected  siding  of  the  tramway  system  at  the 
Joyce  Green  Hospital, 

Hove. — Eailless  Traction. — The  T.C.  is  recommended 

to  agree  to  an  extension  of  time  for  completion  of  the  through 
railless  system  until  two  years  after  the  termination  of  the  present 
war,  and  that  the  conditions  resulting  from  the  Brighton  and  Hove 
Acta  of  1912  be  extended  over  the  period  named. 

London. — The  L.C.C.  Highways  Committee  is  giving 
careful  consideration  to  the  case  of  those  emplf^ye*  who  remained 
loyal  during  the  strike.  During  the  four  wpeks  ended  June  2cid, 
the  number  of  passengers  carried  was  2.i,789,65l,  as  against 
42,0J5,436  in  19U,  a  decrease  of  16  235,785.  Traffij  receipts 
amounted  to  £109,547,  as  compared  with  £178,818,  showing  a 
decrease  of  £69  301. 

The  Salect  Committee  of  the  House  of  Commons  has  passed 
the  L.C.C.  scheme  for  extending  the  existing  tramways  from  the 
Aldgate  terminus,  down  Mansell  Street,  and  across  Tower  Bridge 
approach  to  Tower  HiU,  terminating  by  a  loop  round  Trinity 
Square. 

The  Highways  Committee  recommends  that  the  arrangement 
made  in  July,  1913,  that  any  snrplus  from  the  working  of  the 
Ciuncil's  tramways  should  be  paid  into  the  renewal  fund,  be 
extended  for  a  further  period  of  two  years  from  April  1st,  1915  ; 
also  that  the  basis  of  the  provision  to  be  made  be  reconsidered  at 
the  end  of  that  period. 

Quam-  Bank.— The  Quarry  Bank  and  District  Light 
Riilways  (Transfer)  Order,  1912,  expires  in  August,  and  Messrs.  ' 
Balfour,  Beatty  &  Co.  have  informed  the  U.D.C.  that  circum- 
stances have  rendered  it  impossible  for  them  to  proceed  with  the 
scheme,  and  that  in  view  of  present  conditions  it  is  inadvisable  to 
apply  for  an  extension  of  time  in  view  of  the  unlikelihood  of  them 
being  able  to  deal  with  the  matter  in  the  future.  The  Council 
has  referred  the  matter  to  the  Brierley  Hill,  Qaarry  Bank  and 
Kowley  Ragis  Light  Railways  Joint  Committee. 

Xoi'tliampton. — Year's  Working. — The  accounts  of 

the  Corporation  tramway  undertaking  for  the  year  ended  March  3l8t 
show  that  after  the  payment  of  interest  and  instalment  of  loans 
there  was  a  credit  balance  of  £1,681,  of  which  £651  has  been 
placed  to  the  reserve  fund.  The  sum  of  £5.000  is  to  be  debited  to 
the  reserve  fund,  now  standing  at  £11,420,  and  credited  to  the 
unexpired  loans  for  the  original  Kingsthorpe  system  prior  to  the 
Kingsthorpe  and  Far  Cotton  extensions. 

Sunderland. — The  reserve,  renewals  and  compensation 
funds  of  the  tramways  department  now  amount  to  £15,044,  the 
Bum  of  £4,034  having  bsen  added  during  the  year.  There  has  been 
a  falling  off  in  the  receipts  during  the  last  two  months  of  £503, 
equal  approxiniitely  to  £3.018  per  annum.  Altogether  83  of  the 
employes  have  left  to  j  din  the  military  or  naval  service  or  to  engage 
in  war  work. 

Tottenham.— It  has  been  suggested  that  the  D.C. 
should  enter  into  an  agreement  wiih  the  Metropolitan  Electric 
Tramways,  Ltd.,  as  to  the  repair  and  maintenance  of  the  tracks  in 
Tottenham  under  the  jurisdiction  of  the  company.  The  General 
Pirposes  Committee  of  the  Council  has  instructed  the  clerk  to 
negotiate  with  the  Tramways  Co  accordingly. 

Walsall.— The  Corporation  Tramways  Committee 
recommends  the  purchase  for  £900  of  landadjioent  to  the  Corpora- 
tion tramways  depoi  from  the  Birohall'a  Estate  Co.,  as  a  site  for  a 
depot  for  the  motor-' bus  service. 

larmoutli.— Year's    Working.— The    report  of    the 

Corporation  tramway  undertaking  for  the  year  ended  March  31st 
last,  shows  a  gross  profit  of  £5,706,  as  compared  with  £8,(;31  in 
the  previous  year  ;  loan  charges,  &3.,  amounted  to  £7,041,  leavine 
s  deficiency  of  £1,294.  >  -*. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Adriatic  Cables  Cut.— On  June  5th  the  cables  uniting 
the  Continent  to  the  islands  of  ^  the  Dalmatian  Archipelago  were 
oat  by  the  Italian  Navy. 

Argientina. — A  new  company  which  has  just  acquired 
the  generating  station  at  Jpjuy  intends  to  reconstruct  and  extend 
the  telephone  network  in  that  province.  The  capital  town  is  to  be 
placed  in  oommunioation  with  the  departments  to  the  east  and  west, 
affordmg  oonaection  with  Perioo  del  tCarmea,  San  Pedro  and 
Ledeema.  --L'-    :i    -■',,<■•■  j- <  .^  -  


France  (41g'eria). — The  Chamber  of  Commerce  of 
Algiers  has  been  authorised  to  lend  a  sum  of  £2,976  to  the 
Government-Genfiral  of  Algiers,  in  order  to  establish  a  telephone 
system  between  Warnier,  MalakoS,  Hasecna,  Lamartine,  Beni-Indel 
and  Bou-Caid. — B.  of  T.  Journal. 

Illicit  Wireless. — A  school  teacher  named  W.  K.  Walker 
was  charged  at  Castle  Elen  Police  Court,  Durham  County,  on 
Siturday  last,  with  bnng  in  possession  of  wireless  telegraphic 
apparatus  at  Trimdon  Grange.  The  defendant,  who  had  informed 
the  Post  Office  in  August  last  that  he  had  wireless  apparatus 
(which  was  dismantled  at  the  outbreak  of  the  war),  was  fined 
£5  53. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Melbourne. — Aug.  Uth.  One  1,000-kw. 
D.C.  generator  comolete,  liquid  starter,  &c.,  for  City  Council.  See 
"Official  Notices"  June  4th. 

Adelaide.  —  July  Uth.  Galvanised-iron  wire,  for  F.M.G.'a 
Department.     See  "Official  Notices"  June  4th. 

Sydney — July  19th.  City  Council.  Fuses  and  fuse-boxes.  City 
Electrical  Eogineer  (10s.  6cl.). 

Basinn'stoke. — Installation  of  electrical  plant,  including 
engines,  dynamo,  battery,  cables,  &o.,  at  Park  Prewett  Asylnm. 
See  "  Official  Notices"  to-day. 

Bolton.  —  June  23rd.  Corporation.  80,000  tons  of 
bituminous  engine  slack,  nuts,  or  peas,  for  the  Electricity  Com- 
mittee. Forms  of  tender  from  Mr.  W.  J.  H.  Wood,  Borough 
Electrical  Eagineer. 

Brig'hton. — June  22nd.  Electrical  fittings,  for  the  Board 
of  Guardians.  Particulars  from  Mr.  H.  Burfield,  Clerk,  Princes 
Street. 

Dublin. — June  21st.  Installation  of  electric  light  at 
the  Technical  ii^hools,  Rutland  S^juare,  for  the  Education  Com- 
mittee. Particulars  from  Mr.  J.  Clark,  Technical  Institut*,  Bolton 
Street. 

Eastbourne. — June  26th.  160  ft.  of  14-in.  cast-iron 
circulating  water  piping  and  valves.  See  "Official  Notices" 
Jane  11th. 

Edinburgh.— June  21st.  Two  5,000-kw.  turbo-alter- 
nators and  condensing  plant,  for  Portobello  supply  station.  See 
"  Official  Notices"  May  21st. 

Erltli.— July  5th  and  lyth.  U.D.C.  One  water-tube 
boiler  with  superheater,  economieer,  automatic  stoker,  steel 
chimney,  induced-draught  plant,  steam  valves,  steam  pipes,  and 
all  auxiliaries.  One  2,000-KW.,  h.p.  turbo-alternator,  with  con- 
densing plant,  switchgear,  and  all  aocessories.  See  "  Official 
Noti;:e3  "  to-day. 

Exminster. — June  29th.  Electrical  appliances  for  a 
year,  for  Devon  County  Lunatic  Asylum.    Mr.  H.  E.  Morgan,  Clerk. 

Glas<l'OW. — June  lOth.  School  Board.  Installation  of 
electric  light  at  Springbank  Publio  Sihool,  Henshaw  Street. 
Specification  from  the  Sohool  Board  offices,  129,  Bath  Street. 

Halifax.  —  July  1st.  Corporation.  One  5,000-kw. 
turbo-alternator  complete  with  condenser  ;  two  natural-draught 
chimney- type  cooling  towers  ;  one  water-tube  boiler,  superheater 
and  mechanical  stokers.    See  "  Official  Notices"  to-day. 

Loudon.  —  Metropolitan    AsTtuus    Board.  —  June 

36th.    Lighting  installation  at  the  Grove  Fever  Hospital,  Tooting 
Graveney,  S.W.    See  "  Offisial  Notices"  June  Uth. 

FULHAM.— June  30th.  11,000  tons  of  coal,  for  the  Borough 
Electricity  Works.    See  "Official  Notices"  June  11th, 

]V'ottiu<fbam.— June  24th.  Twelve  ruonths'  supply  of 
coal  for  the  Corporation  generating  stations.  Mr.  H.  Talbot, 
Electrical  Engineer. 

Uann'oon. — August  11th.  Installation  of  a  system  of 
fire-alarmf,  for  the  municipality.  Specification  (lOs.)  from  Messrs. 
Ogilvy,  Gillanders  &  Co.,  67,  CoruhUl,  E.G. 

Rocbford.— The  B.  of  G.  is  recommended  to  invite 
tenders  for  the  installation  of  a  system.of  electric  bells,  indicators, 
&-3.,  at  the  infirmiry.     ,.-.... 

'  Salford.— June- 28th.  Supply  of  stores,  iriclading  cable, 
ij.,  for  the  Electricity  Department. '  Sae^OffloialN'otlces"  to-day. 
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!Si»aiii. — The  Spanish  Ministr)'  of  Posts  and  Telegraphs, 
Madrid,  is  invitingr  tenders  for  the  establishment  and  working, 
during  a  period  of  20  years,  of  telephone  exchanges  in  the  towns 
of  Monforte  de  Lemches  (Province  of  Lugo),  Guadix  (Granada), 
Betanz^8  (Coruna),  Darango  (Vizjaya),  Cabezi  de  Buey  (Badajoz), 
Haro  (.LDgrono),  Tudela  (Pamplona),  Vinaroz  (Caatellon),  and 
Baza  (Granada). 

Tenders  have  lately  been  invited  by  the  municipal  anthorities 
of  Pinille  del  Toro  (Province  of  Zimora)  for  the  concession  for  the 
electric  lighting  of  the  town. 

July  Hist.  The  Spanish  Ministry  of  Public  Works  in  Madrid  is 
inviting  tenders  for  the  concession  for  the  construction  and 
working  of  an  electric  tramway  between  Mongat  and  Tiana 
(Province  of  Barcelona).  An  application  has  already  been  made 
for  the  concession,  but,  in  accordance  with  the  usual  custom  in 
Spain,  the  project  is  being  put  up  to  public  tender. 

Tasmania.  —  Launceston. — July   26th.     Sub-station 

e(iuipment.  Section  I,  Converter  machine,  switchgear,  &o.  ;  Section 
tl,  Underground  feeder  cable.  Specification  (21b.)  from  the  City 
Electrical  Engineer,  Town  Hall. 

Walsall  and  West  Bioniwicb. — July  5th.    Lighting  ; 

heating  apparatus  ;  drainaee  and  septic  tanks,  for  Unions  .Joint 
Committee.     See  "Official  Notices"  to-day. 

AVai'i'lnffton. — June  isth.  e.h.t.  cable,  for  KleL'tricity 
and  Tramways  Committee.    Sse    'OfficiU  Notices"  June  llth. 

Wig'an.  —  June  I'lst.  Corporation.  Two  water-tube 
boilers  with  mechanical  stokers.   See  "  Official  Notices  "  June  1 1th. 


CLOSED. 

Australia. — Sydney. — According  to  the  Syclnfij  Sun, 
the  City  Couocil  received  the  following  tenders  :  — 

IncandeEcant  lamps. — 
Aust.  General  Electric  Co.— Vacuum,  i'838  1.5s.  ;  nitrogen,  £M  I5s.  3d. 

Do.  do.  — .MternativeA;  Vacuum,  £918  16s. 

Lawrence  &  Hanson.— Vacuum,  £957  5s.  lOd. :  nitrogen.  £2  13s. 
British  General  Electric  Co.— Vacuum,  £1,119  10s. 
.\ust.  Geotral  Electric  Co  —Vacuum,  £1,343  l!s. 
British   General    Electric   Co.'s    tender    recommended   for   acceptance    for 
vacuum    lamps  ;    Aust.    General    Electric  Co. 'a  tender  for   nitrogen    lamps 
recommended  for  acceptance. 
Coal  schutes.— 

\V.  Elder  &  Co   ..        ..£2=0     I     Watt  &  Murdoch         ..£130 

StjreyciKeers  ..         ..     813      I      James  Connolly  682 

W.  Elder  A-  Co.'s  tender  recommended  for  acceptance. 

The  followiDg  contracts  have  been  placed  :  — 

N.S.W.  Railways  and  Tramways  Department. — 

Quadruple  turntable  for  White  Bay  power  house,  £549.— H.  Vale  &  Sons. 
Metropolitan  Board  of  Water  Supply,  Sydney,  annual  contracts. — 
Electrical    conduit.— W.  G.   Watson  >V  Co.,   Ltd.,    32J  per  cent,  below 

schedule. 
Electrical  sundr'es.— Lawrence  &  Hanson  Electrical  Co.,  Lid.,  15  per 

cent,  below  schedule. 
Electrical  wires  and  cables.— W.  T.  Henley's  Telegraph  Works  (.*o.,  Ltd., 
Tk  per  cunt,  below  schedule. 
South  Gippsland  (Vic.)  Creamery  A  Butter  Factory,  Ltd. — 
Generator,  tnree.macliine  booster,  switchboard,  l-10-amp.:honr  Chloride 
Lattery  of  125  cells,  cables,  .Kc,  £751.— Sutherland  &  ..VshmsD. 

— Tenders. 

Bai'uet.— In  connection  with  the  installation  of  electric 
light  at  the  Nursery,  the  Guardians  have  accepted  the  tender  of 
Messrs.  Baxter  i  Gaunter  for  the  supply  of  the  necessary  material, 
at  £35.  The  actual  work  is  to  be  entrusted  to  the  Board's 
engineer. 

Barnsle.v.— ^he  Electricity  and  Lighting  Committee 
has  accepted  the  following  tenders  for  coal  —Mr.  R.  E.  Williams, 
3,2.i0  tons  ;  Jljesrs.  J.  Wilby,  Ltd..  :i,2.'.0  tone. 

Carlisle. — The  T.C.  has  decided  to  renew  for  a  period 
of  10  years,  at  £.55  per  annum,  the  agreement  with  the  Tudor 
Accumulator  Co.,  Ltd.,  for  the  maintenance  of  the  lighting  battery 
at  the  electricity  works. 

Clit'sterlield.  —  The  T.C.  has  accepted  the   following 

tenders  for  plant  for  the  electricity  works  :  — 

British  Westinghouso  Co.,  Ltd.— 100-kw.  alternator,  ,Sc.,  £877. 

Babcock  &  Wiicjx,  Ltd.— Boiler,  £997;   superheater,  £193;  mechanical 

stoker,  £280. 
Clay  Cross  Iron  Co..  Ltd.— Eoonomiscr,  £359. 

Croydon. — The  Lighting  and  Electricity  Committee 
recommends  that  contracts  be  entered  into  with  the  following 
firms  ; — 

J.  H.  oilman  &  Co.— 8,000  tons  Kingsbnry  Ryd»r  beans,  3is.  lOd.  per  ton  : 
3,E00  tons  Mapperley  small  nut?,  '25s.  6d.  \K\  ton  ;  8,600  tons  Portland 
and  Linby  slack,  2.Ss.  Gd.  per  ton. 
Cleeves  ,V  Co.— 3,000  tons  of  Shipley  peas.  Manner^  peas,  Mapperley  small 
nuts  and  Manners  small  nuts,  2!s.  6d.  per  ton. 

Itarlinn'fon.  —  The  T.C.  has  accepted    the  following 

tenders  for  the  electricity  works  :  — 

Cochrane  &  Co.,  L*d.  — Condensing  water  pipework. 
British  Thorns  jn-Hf'Uston  Co.,  Ltd.- H.I,  switcbgcat. 
Musgrave  &  Co.— Induced-draught  fan, 

Gosport.  — ^The  contract  for  the  installatioa  of  the 
electric  light  at  ihe  new  Girls'  Ho'stel,  Milton,  has  been  8ocuiod  \>j 
Meesrs.  W.  N.  Walters,  of  Oosport. 


Gravesend. — As  the  Western  Electric  Co,  is  unable  to 
supply  cables  under  the  schedule.contract  prices,  the  T.C.  has 
decided  to  obtain  quotations  from  that  company  and  from  Messrs. 
Henley's,  Ltd.,  and  to  accept  the  lowest. 

lleckmundwike. — The  I'.D.C.  has  sealed  a  contract 
with  Mr.  F.  E.  Moss  for  2,000  tons  of  coal  for  the  electricity  works. 

Loudon. — Bekmonbsey. — The  Electricity  Committee 
recommends  the  purchase  of  2.000  ton?  of  Mansfield  nutty  slack 
from  Messrs.  Ueher  &  Co.,  at  Ills.  9d.  per  ton,  and  1,200  to  2,000 
tons  of  Shipley  nnts  from  Messrs.  Myers,  Rise  &  Co.,  at  22j.  til. 
per  ton. 

Hammersmith. — The  Electricity  Committee  reports  that  up  to 
the  present  the  Council  has  authorised  the  Committee  to  purchase 
and  store  up  to  a  maximum  of  0,0i>0  tons  of  coal  :  orders  to 
the  amount  of  3.850  tons  have  been  placed.  The  Committee  is 
of  opinion  that  full  advantage  should  be  taken  of  the  coal-storage 
facilities  now  in  working  order  at  the  generating  station  by  main- 
taining a  more  adequate  reserve  than  the  present  authority 
permits,  in  order  to  avoid  possible  contingencies,  and  recommends 
the  Council  to  accept  the  following  offers  : — 

Cory  Bros,  i  Co.,  Ltd.— 2,000  tons  of  Oadling  *-in.  High  Hazel  slack,  at 
I7s.  9d.  per  ton. 

Harrison. — 3,000  tons  of  the  coaU  submitted,  at  13s.  7d.  iier  ton, 

G.P.O. — The  tender  of  the  Edison  i:  Swan  Co.  for  a  six  months' 
supply  of  "Royal  Eliswan"  (tungsten)  drawn-wire  lamps  has 
been  accepted. 

The  tender  of  the  Alpha  Manufacturing  Co.  has  been  accepted 
by  the  Metropolitan  Asylums  Board,  at  £32.  for  installing  electric 
radiators  at  the  head  ofiice.  Embankment,  E.G. 

I.OMe.stoft,  —  The  E.L.  Committee  reiommends  tho 
acceptance  of  the  tender  of  Messrs.  Bradbury,  Son  A:  Co.,  Ltd.,  for 
the  supply  of  a(iO  tons  of  coal,  at  I'.U.  2d.  per  ton  ;  also  that  of 
Messrs.  Kiye,  Son  4:  Harper  for  '-',000  tons,  at  I'.is.  per  ton. 

Maiiflu'ster. — The  Corporation  has  placed  an  order  with 
Mesfrs.  Ed.  Bennis  &  Co.,  Ltd.,  for  four  complete  chaiugrate 
St  jkers,  eash  8  ft.  by  14  ft.,  for  the  new  B.  A;  W.  boilers  recently 
installed  in  the  electricity  station. 

Meter  Contracts. — The  Stoke-on-Trent  Council  has 
placed  a  portion  of  its  contract  for  d.c.  meters  for  12  months  with 
the  Electrical  Apparatus  Co.,  Ltd.  Messrs.  Chamberlain  and 
Hookham,  Ltd.,  have  also  received  a  contract  from  Stoke-on-Trent 
for  meters  for  the  coming  year. 

Salford. — The  T.C.  has  accepted  the  oflfer  of  the  British 
Westinghouee  Co.  for  a  5,000-K\v.  turbo-alternator  at  the  electricity 
station,  Frederick  Road,  for  £111,200.  At  a  special  meeting  held 
on  Wednesday  it  was  stated  that  last  October  the  Council  autho- 
rised the  acceptance  of  an  offer  of  a  5,000-KW.  tnrb}-alternator 
from  a  Rugby  firm,  but  the  latter  had  since  intimited  their 
inability  to  complete  the  contract  in  time  for  next  winter's  load. 
It  was  necessary  that  plant  should  be  obtained,  and  that  was  why 
the  present  proposal  was  made. 

Soutliend-on-Sea. — In  reference  to  the  tender  recently 
accepted  by  the  Coum  il  for  an  overhead  travelling  crane  required 
for  the  new  sub-station,  the  contractors  having  stated  that  they 
are  unable  now  to  supply  these  cranes  at  the  amount  of  their 
tender,  the  Committee  has  decided  that  only  the  one  crane  required 
at  the  Leigh  sub-station  be  purchased  at  the  present  time.  Thn 
tender  of  Messrs.  F.  Carrick  it  Sons,  at  £167,  is  to  be  accepted. 
The  Corporation  is  recommended  by  the  Light  Railways  Committe* 
to  accept  the  tender  of  Messrs.  Eiward  Le  Bas  for  a  half  mile  of 
overhead  trolley  wire,  at  lljd.  per  pound. 

Swansea.  — The  tender  of  the  British  Westinghousp 
Electric  and  Manufacturing  Co..  Ltd.,  has  been  accepted  by  the 
Electricity  Supply  Committee  for  a  250-KW.  rotary  converter, 
transformer  and  switchgear.  at  £970. 

The  offer  of  Messrs.  ,1.  U.  Davies  i  Co.  to  supply  ooal  to  the 
electricity  station  at  20a.  ild.  per  ton,  for  a  ptoiod  of  nihe  montbB, 
has  been  aooepted. 

Molverlianiptou.— The  T.C.  has  accepted  the  followinfi; 

tenders  :  — 

Underfeed  Stoker  Co.,  Ltd.— Automatic  stokers  for  No.  9  boiler  at  lb. 

eleeti  icitv  works,  at  £60ii.  ..,.,., 

Holly  Bank  Coal  Co.,  Ltd.;  W.  H.  Br.waUr,  Lid.;    and  W  .  H»rrU9B. 

Ltd.— Fuel  for  tho  electricity  works. 
Brentnall  it  Cl'iland.  -Cokodust  fuel  for  the  eloclricltj  works. 


FORTHCOMING    EVENTS. 


.ne   l.iih.    At 

t,  w.c.    n\ 


Incorporated  Municipal  Electrical  Association 

Ins.l'.utioo    of    iCln'Iri.-al    h".uKinoeiii_\lcu,u,i 
.      3.80  a.m.,  Council  .Mccung;  10  n.iu,  Annuallim  :  s. 

North  of  England  Institute  or  Mining  bHIT  Mwnionlcal  F.nillneers.- 

"  S.tiird»v."une  l«vb.  Afipm.  -At  Wood  Memorial  UaM,  >ovvo*sttcoi> 
'      TyuL.    ScnornI  Meciins.  .,■:;'. 

Phyblcat  Soolety.-Friday,  June  aith.  At  R  p.m.  At  ImpcriAl  CoUccc.oj' 
'^""olence,  Ssilth  KenMOTjton,  S.W.    P»poi»  on  "  A  TbeorT-oi  »*<r  Bl^MfwiV 

Reei^tanceol  Mclals."  bv  Hir  J.  J.  Thomtou,- infl  6d  •' A&  VobtoJCMl  _«.c._ 

(or  Cable  Telcerapby,"  bv  Liout.-Col.  Bquicr. 
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Signalling   InstaUations.       By  G.    W.  L. 
London  :  Constable  &  Co,     Price    is.    6d. 


The  author's  aim  is  to  provide  a  book  useful  to  practical 
men  engaged  in  mine   signallins:  work.     Bearing  this    in 
mind,  we  believe  he  has  devoted  too  much  space  to  very 
elementary  matter  and  not  enough  to  types  of  apparatus, 
theii-  installation  and  maintenance.     Nothing  is  said  con- 
cerning the  avoidance  and  treatment  of    "troubles."  but 
.  these  topics  are  of  prime  importance  to  the  practical  worker. 
The  first  half  of  the  book  might  profitably  be  condensed, 
leaving  more  space  available  for  the  treatment  of  complete 
signalling    circuits    and    equipment.     In  Chapter  II,  the 
internal  construction  of  the  enclosed  ringing  keys  and  tapners 
should    be    illustrated    in    the    interests"  of    students"  or 
beginners,  to  whom  this  and  the  following  chapters    will 
chiefly   appeal.     The   action   of    bells,  signal    alarms    and 
relays  is  described  very   fully  in    Chapter    III,  which    is 
admirably  illustrated.     The  average  colliery  electrician  can 
hardly  need  such  detailed  treatment  of  this  elementary  topii-, 
and  would   surely  prefer  to  see  more  space  given  to  the 
special  methods,  problems,  and  apparatus  of  mine  signalling. 
Some  of  the  indicators  mentioned  in  the  earlier  pages  of 
Chapter  IT  cannot  be  considered  suitable  for  present-day 
use,   and  the    description  of   some  of    the   more    modern 
types    should    be    amplified.       Chapter   Y    dealing    with 
electric  generators,   transformers,   rectifiers,    and    accumu- 
lators for  mine  signalling  circuits  is  very  satisfactory,  but  the 
next  chapter,  on  primary  cells,  occupies  i'9  pages  and  should 
be  shortened  considerably,  particularly  since  tlae  use  of  these 
cells  is  becoming  less  common  in  up-to-date  installations. 
In  Chapter  YII  the  author  describes  and  illustrates  clearh 
the  different  arrangements  of  signalling  circuits  available, 
but  does  not  sufficiently  emphasise  the  fact  that  visual  shaft 
signalling  is. now  compulsory  in  this  couatry.     The  rule  on 
this  point  is  given  in  the  appendix,  but  its  effect  in  restrict- 
ing the  choice  of  apparatus  is  overlooked.      Several  very 
reliable  signalling  systems  complying  with  the  latest  rules 
are  not  mentioned.     The  chapter  on  engine  plane  signalling 
is  very  useful,  as,  too,  are  those  on  shaft  and  engine  plane 
signal   wiring.       The   collection  of  i:aglish  and  American 
Kules  in  the  appendix,  and  of  symbols  for  mining  map  cir- 
cuits, &c.,  deserves  mention,     the  production  and  indexing 
of  the  book  are  excellent,  and  by  curtailing  the  elementary 
sections  and  amplifying  those  of  more  "  special  "  nature, 
the  author  could  easily  convert  this  into  a  manual  indispen- 
sable to  the  colliery  electrician.       At  present  the  book  is 
rather  dear. 


Model  Answers  io  Test  Questions  in  Wireless  Telegraphy. 
Series  1  and  2.  London  :  The  Wireless  Press.  Price 
Is.  each  set  (net). 

.  Series  1. — This  little  book  of  answers  is  a  thorough  and 
painstaking  attempt  to  get  the  very  best  out  of  the  series 
of  t«st  cards  that  we  reviewed  in  our  issue  of  January  Nth. 
The  answers  are  very  full,  and  although  a  little  con- 
versational in  places,  there  can  certainly  be  no  better  answer 
to  the  question  :  "  What  happens  when  a  piece  of  rubbed 
sealing  wax  is  brought  near  some  small  pieces  of  paper  ?  " 
than  "  Try  for  yourself ;  yon  may  find  out  something  which 
is  not  mentioned  in  any  text-book." 

The  Model  Answers  to  Series  1  naturally  suffer  on  account 
of  the  defect  noted  in  the  cards,  viz.,  a  lack  of  sequence. 
This  inevitably  leads  to  repetition  in  the  answers,  and 
results  in  such  anomalies  as  the  reference  to  t  and  l  aerials 
on  page  40,  and  their  description  and  illustration  on  page 
72.  There  are  also  a  number  of  minor  errors.  -  is  used 
instead  of  X,  and  there  is  a  muddle  in  the  variations  of  the 
V  =  n\  formula  on  page  31  ;  "  97  "  should  read  "  96  "  on 
page  32.  and  in  the  answer  to  question  102,  "frequency 
proportional  to  1  s/  length"  should  be  "frequency  pro, 
portional  to  1/^/  length."  The  diagrams  are  in  same  cases 
microscopic.  The  best  answers  are  those  on  Changes  of 
Energy,  on  page  59  •  Magnetic  Petectors,  on  page  71  :  and 
Aerials,  on  pages  71  to  75. 


Series  2. — The  answers  to  this  series  are  insufficiently 
illustrated  ;  the  only  section  to  which  this  does  not  apply  is 
that  on  Aerials.  There  is  too  much  reference  to  Hawk- 
head's  Manual  for  diagrams,  and  there  are  futile  attempts 
to  <lescribe  such  apparatus  as  Wimshurst  machines,  elec- 
troscopes, and  cells  without  the  aid  of  any  diagrams  at  all. 
The  sections  on  Resistance,  &c.,  and  the  more  technical 
answers  to  Cards  22  to  47  are.  however,  much  more 
satisfactory. 

The  student  who  writes  conscientious  answers  to  the  test 
questions  and  then  refers  to  these  Model  Answers,  cannot 
fail  to  gain  a  sound  knowledge  of  wireless  telegraphy.  At 
the  same  time,  he  will  learn  how  to  express  himself  clearly 
and  scientifically — a  by  no  means  small  achievement. — 
P.  H.  S.  K. 


NOTES. 


Matei'-Power  I  tilisation   in  Sweden. — The  annual 

Year  Book  of  the  Swedish  Chamber  of  Commerce  in  London,  just 
iBsaed,  contains  an  article  on  the  sabject  of  the  utilisation  of 
water-power  in  Sweden.  It  is  based  partially  on  an  article  by  Mr. 
W.  Borgquist,  which  recently  appeared  in  the  Tekni.ik  Tichkrift. 
and  partly  on  a  pamphlet  issued  by  the  Swedish  WaterPower 
Association. 

According  to  the  Swedish  Board  of  Trade  statiatics,  water-power 
was  estimated  in  1912  at  60-65  per  cent,  of  the  total  effective 
power,  but  as  water-power  is  used,  on  an  average,  for  a  longer 
period  than  steam  power,  the  actual  value  may  be  put  at  80  per 
cent.  The  figures  show  its  importance  in  the  question  of  power 
economy  in  Sweden,  and  the  extent  to  which  the  country  has  made 
itself  independent  of  imported  fuel. 

It  is  only  during  the  last  10  or  15  years  that  water-power  has 
been  brought  largely  into  use,  i  »' ,  since  the  technique  of  power 
transmission  became  more  generally  known.  The  newly-established 
electrochemical  and  electrothermal  industries  are  practically 
dependent  upon  an  ample  supply  of  electrical  energy  generated 
by  water-power.  Among  the  most  important  power  stations  in 
Sweden,  from  south  to  north,  are  the  following  : — 

H.r. 

South  Swedieh  Water  Power  Co 27,000 

Hemtj  J  Water  Power  Co 10.280 

Yngertdsfors  Water  Power  Co 16,260 

TroUhattan   (.State-owned,    to     be    extended     to 

110,000-120,000  H.P)         • 80,000 

Gullspang-Munkfors  Water  Power  Co 16,950 

Guldsmedshytte  Co 6.750 

Virabo-Ramnas  Water  Power  Co n,045 

Untra  Water  Power  Works  (still  under  construc- 
tion, belonging  to  the  City  of  Stockholm)       ...  42,000 
Alfkarleby  Water  Power  Works  (State-owned  ;  to 

be  completed  during  the  present  year)  ...         ...  45,000 

Horndals  Ironworks  Co 8,000 

West  DaI  River  Water  Power  Co 19,200 

GraniDgeverkensCo 9,150 

Klabbole          4,525 

Finnforsen      0,400 

Sikfors 5,000 

Porjus  (State-owned)            50, COO 

As  regards  water-power  plants  erected  exclusively  for  industrial 
purposes,  the  following  may  be  mentioned  as  being  amongst  the 
largest  : — Uddeholma  Co.,in  Vermalnd  Province,  about  35,000  H.r. ; 
Stora  Kopperbergs  Bergslags  Co.,  on  the  Darlecarlia  River,  about 
50,000  H.P. ;  Stockholma  Superfosfat  Co.,  on  the  Ljungan  River, 
at  Wansbo,  about  30,000  H.r.  ;  Alby  Waterfalla  Co.,  on  the 
Ringdalsforsen  Biver,  and  at  Alby,  about  15,000  h.p. 

Among  the  new  plants  recently  completed  and  at  present 
in  course  of  erection,  it  may  be  mentioned  that  the  first  turbine 
at  the  PorJDs  station  was  started  in  October  last,  and  during  the 
following  month  the  first  ore  train  was  driven  through  the  Lipland 
fields  by  electrical  energy  supplied  from  the  Porjus  statinn.  The 
State-owned  Alfkarleby  Water  Power  Works,  ia  the  North  of 
Sweden,  is  rapidly  approaching  completion,  two  of  the  large 
turbines  bein?  ready  at  the  end  of  the  past  year.  As  regards  the 
well-known  TroUhattan  plant — the  largest  in  the  country — the 
Government  last  year  decided  to  increase  this  to  the  extent  of  a 
further  30,000-40,000  H  P.  ;  when  the  new  work  now  in  hand  ia 
finished,  the  water-power  utilisation  plant  in  Sweden  will  repre- 
sent an  aggregate  of  915  000  HP.,  or  approximately  15  per  cent,  of 
the  total  resources  of  the  country.  About  2.500,000  H.P.  can  be 
obtained  from  falls  in  Northern  Sweden,  which  is,  however,  but 
sparsely  populated.  The  fills  in  that  part  of  the  country  are, 
therefore,  proportionately  more  expensive  to  harness  than  those  in 
Central  and  South  Sweden. 

So  fir  as  the  new  plants  actually  completed  in  1914  are  concerned, 
these  represent  a  total  of  approximately  40,000  u.P.,  divided  as 
follows  ; — Iron  and  mining  industries.  15,000  H.P.  ;  timber,  wood 
pulp,  and  paper  trades,  15,000  H,P.  ;  textile  industry,  1,000  H.P.  ; 
various  other  industries,  9,000  h.p. 
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Miinicipalisatiou  of  Eleetricity  AVoiks  in  Russia. 

— The  Xnroip  Vremi/a,  commentiner  on  the  repeated  discaBsions  in 
the  Petrosrrad  Town  Conncil  reepectingf  the  proposed  purchaee  by 
the  town  of  the  eleotrio  enterprises,  observes  that  two  sittings  have 
already  been  devoted  to  this  question,  and  that  it  still  remains  in 
obscurity.  A  special  Committee  has  considered  it,  and  the  opinions 
of  its  members  are  divided.  The  conclusions  of  the  experts  are 
also  divided.  Prof.  A.  V.  Wolf  believes  it  advantageous  to  buy 
up  all  three  concerns ;  Engrineer  M.  N.  Lovitsky  thinks  it 
undesirable  to  buy  out  the  Belgian  company  and  the  former  Helios 
company,  because  their  construction  and  equipment  do  not  corres- 
pond to  the  level  of  efficiency  reached  by  the  industry  at  the 
present  time.  The  best  technical  installation  ie  that  of  the  1886 
company,  and  If  that  is  bought  out — is  it  Swies  .'  Notwithstand- 
ing the  divergent  views  of  informed  and  competent  authoritiep, 
one  group  is  decided  on  the  purchase  of  all  three  concerns,  and 
apparently  no  words  of  the  independent  members  will  move  them 
from  their  decision,  or  to  make  fresh  inquiries.  Prof.  Zigorfky, 
whom  they  support,  insists  on  the  purchase  of  all  three.  Accord- 
ing to  him,  the  competition  of  the  town  with  poorly  equipped 
electrical  companies  will  be  unprofitable — not  for  the  companies, 
but  for  the  town. 

The  paper  quoted  says  that  the  inhabitants  require  cheaper  elec- 
trical energy,  and  advantage  must  be  taken  of  the  opportunity, 
though  it  would  be  unprofitable  to  buy  out  all  three  companies. 
The  town  should  rather  extend  its  own  electric  station,  but  this, 
in  the  opinion  of  the  present  majority  of  the  town  Duma,  is  equiva- 
lent to  the  renunciation  of  cheap  electric  power  in  the  coming 
years.  There  remains  only  one  issue — to  buy  the  best  equipped 
concern,  the  1886  company.  The  question  of  the  acquieition  of 
this  concern  may  be  simplified  in  the  near  future.  If  the  mask 
of  Swiss  proprietorship  be  torn  from  the  company  and  the  real 
enemy,  Germany,  made  to  appear,  the  business  of  the  company 
can  be  liquidated  and  the  concern  be  passed  into  the 
possession  of  the  town  without  compensation. 

A  note  from  Moscow  says  that  the  management  of  the  1886 
Electric  Co.  has  announced  to  the  Moscow  Town  Council  that  the 
Moscow  electric  station  is  working  exclusively  with  petroleum 
fuel,  and  requires  from  ]:i,oOO  to  18,000  poods  of  petroleum 
residue  per  day.  Such  fuel  had  been  bought  for  l'.il5,  and  for  a 
considerable  part  of  1916,  but  owing  to  the  existing  exceptional 
position  of  affairs,  when  both  coal  and  petroleum  are  scarce,  and 
even  wagons  for  carrying  them,  the  company  fears  that  it  will  not 
receive  the  necessary  quantity  of  liquid  fuel  to  carry  on  its  busi- 
ness. On  the  other  hand,  if  the  station  were  to  cease  the  use  of 
oil  fuel,  at  all  events,  there  would  be  a  possibility  of  more  for  the 
other  industries  in  the  Moscow  district  that  require  such  fuel. 
The  memorandum  points  out  that  even  before  the  war  the  Elec- 
tricity Transfer  Co.,  in  which  the  1886  company  is  interested, 
began  to  work  the  peat  deposits  of  the  Bogorod  district  in  the 
Moscow  Government,  and  built  there  a  central  electric  station 
which,  amongst  other  objects,  was  intended  to  supply  power  for 
Moscow  produced  from  peat.  Up  to  the  present  time  the  com- 
pany has  spent  ll,Oi  10,000  roubles  on  its  plant,  and  is  exploiting 
the  peat  reserves  on  a  large  scale. 

The  supply  of  Moscow  with  electric  power,  generated  by  means 
of  peat  fuel,  is  both  of  local  and  Imperial  interest,  and  the 
effect  of  it  should  be  to  reduce  the  price  of  fuel  in  the  Moscow 
district.  This  delivery  of  energy^  into  Moscow  from  peat  should 
be  of  particular  importance  at  present  in  relieving  the  pressure  on 
the  railways,  and  the  appearance  of  cheap  energy  in  the  district  in 
such  a  convenient  form  as  electric  power  delivered  by  conductors 
without  any  call  on  the  railways,  must  correspondingly  further 
the  interests  of  the  Moscow  industries  and  residents. 

Hitherto  the  Moscow  Government  has  contested  the  right  of  the 
company  to  use  current  generated  from  the  Bogorod  peat  for 
Moscow,  because  the  agreement  between  the  town  and  the  1886 
company  does  not  provide  for  the  purchase  of  energy  from 
outside.  And  although  the  company  takes  its  stand  on  another 
point  of  view — that  what  the  contract  does  not  prohibit  may  be 
permitted — it  is  observed  that  until  the  Moscow  market  had 
experienced  an  extreme  scarcity  of  fuel  or  great  diflSculties  in  its 
conveyance,  the  company  abstained  from  using  electricity  generated 
from  the  Bogorod  peat,  but  carried  rut  experiments  with  the 
object  of  learning  the  technical  possibility  of  transmitting  current 
over  a  distance  of  75  versts  to  the  Moscow  cable  system.  The 
crisis  that  has  arisen  in  coal,  petroleum,  and  wagons,  constrains  the 
management  of  the  company  to  raise  afresh  the  question  of  the 
use  of  energy  generated  from  the  peat  of  the  Moscow  district. 

The  request  referred  to  has  met  with  resolute  opposiMon  in  the 
Moscow  Town  Council.  The  chief  of  the  town,  M.  X.  ChelnokofI, 
making  use  of  the  company's  declaration  of  its  diffioulties, 
agitated  once  more  for  the  transfer  of  the  station  to  the  control  of 
the  town,  which  he  believes  is  capable  of  ensuring  its  uninterrupted 
working. 

Water-Power  in   Xew  Zealand. — The  New  Zealand 

Official  Year  Back  for  1914  contains  the  following  particulars  of 
the  water-power  available  throughout  the  Dominion.  The  Publio 
Woiks  Act  of  1908  vests  the  sole  right  to  use  the  water-power  of 
the  Dominion  in  the  Crown,  subject  to  existing  rights.  The  right 
in  the  case  of  local  authorities  is  issued  free  of  royalty,  and  in 
the  case  of  private  individuals,  subject  to  a  royalty  of  ;\jd.  per  unit 
generated. 

A  large  and  comprehensive  scheme  is  now  under  consideration 
for  the  supply  of  electrical  energy  in  the  North  Island,  with  the 
object  of  making  it  generally  available,  as  far  as  possible,  to  all 
the  towns  and  districts  throughout  the  Island,  and  it  is  anticipated 
that  advantage  will  be  taken  of  the  facilities  offered  to  work  the 
railways  by  electricity,  and  to  promote  a  system  of  light  lailwayi 


throughout  the  country  districts  now  suffering  from  lack  of  com- 
munication because  of  the  difficulty  of  obtaining  stone  for  sur- 
facing the  roads.  In  all  there  are  24  different  sources  of  power  in 
the  North  Island  and  48  in  the  South  Island. 

The  following  table  shows  the  actual  horse-power  in  use  in  the 
various  districts  in  1913  :  — 

I9i:s. 


Auckland     ... 
Hawke's  Bay 
Taranaki 
Wellington  . . . 
Marlborough 
NelSbn  .  . 

Westland      .  . 
Canterbury  ... 
Otago 
Sauthlan'*    ... 


Total 


13,640 

2,782 
389 
202 
680 

3,662 

1,167 
10,617 

1,817 

31,956 


An  analysis  of  the  purposes  for  which  this  water-power  was 
employed  on  .July  3l8t,  1914,  shows  :— Mining,  3,1.59  HP.  ;  electricity 
supply,  2.5,989  Hi'.  ;  flaxmillp,  511  HP.  ;  saw  mills,  2r,2  H.l'.  ;  ftour 
mills,  412  n. P.  ;  dairying,  783  HP.;  construction  work,  721  ii  P. ; 
freezing  works,  1,200  HP.  ;  paper  mills,  465  HP.  ;  miscellaneous, 
1,454  H.P.  Of  the  34,956  H.P.  of  water-power  now  in  use. 
11,963  HP.  is  distributed  electrically  for  public  supply  from  13 
power  stations,  eight  operated  by  local  authorities,  one  (Ritorua) 
by  the  Government  tourist  department,  three  (S-ratford,  Hawera, 
and  Reefton)  by  private  companies,  and  one  by  a  private 
individual. 

Thedetails  of  these  installations  are  :— Dunedin— C.C.,  9,000  h.p.  ; 
Rotorna— 380  H  p.  ;  Hawera— E.L.  Co.,  400  HP.;  Stratford-  E.L. 
Co.,  I,"iO  H.P.  ;  New  Plymouth— B.C.,  1,020  H  r.  ;  Inglewood— B.C., 
200  H  P.  ;  Patea— B.C.,  200  HP.  ;  Te  Arnha— B.C..  255  H.P.  ; 
Akaroa— B.C.,  45  h.p.;  Taihape -B.C.,  133  HP.;  Mangaweka— 
T.B.,  47  HP.;  Brightwater— Private,  53  h.p.  ;  Reefton,  K.S.  Co., 
80  H.P. 

The  above  data  include  no  reference  to  the  Lake  Coleridge  hydro- 
electric plant,  the  first  section  of  which  has  now  been  successfully 
brought  into  use  ;  ultimately  13,000  H.P,  will  be  developed.— .A-w 
Zealand  iSkipping  and  Comineroe, 

StowniaiKef  E.viilosion.  —  The  report  of  Major  A. 
Cooper-Key,  H.M.  Chief  Inspector  of  Explosives,  on  the  fatal 
explosion  at  a  Stowmarket  factory  on  May  10th,  gives  further 
particulars  with  regard  to  the  circumstances.     It  states  — 

"  On  the  morning  of  the  a-^cident  cordite  M.l>.  was  in  course  of 
manufacture.  It  appears  that  at  the  moment  of  the  accident  two 
men  in  the  building  were  on  the  point  of  handing  out  to  two 
bogie  runners  the  bags  of  cordite  paste  for  removal  to  the  hand- 
mixing  house.  Before  being  placed  on  the  bogie  the  bags  are 
wiped  down  to  get  rid  of  the  gun  cotton  dust,  and  also  tu  remove 
to  some  extent  the  water  from  the  bottom  of  the  bags  due  to  their 
having  been  standing  on  a  wet  floor.  In  order  to  avoid  the  use 
of  a  loose  implement  of  any  kind  this  operation  was  done  by  hand, 
and  not  with  a  brush.  It  was  a  fine,  dry,  cold  morning,  and  the 
two  men  in  the  building  were  wearing  stout  rubber  overshcieB, 
which  would  completely  insulate  them  from  electric  contact  with 
'  earth.'  The  bags  were  of  rubber-impregnated  canvas,  a  marked 
dielectric,  and  in  the  case  at  any  rate  of  a  man  with  a  naturally 
dry  skin  the  operation  of  wiping  the  bags  would  undoubtedly  have 
the  effect  of  generating  in  his  person  a  statical  charge  of  electri- 
city which  might  well  be  sufficient  to  cause  a  spark  to  pass  as 
soon  as  he  should  happen  to  earth  '  himself  by  touching  an  un 
insulated  article. 

"This  may  perhaps  appear  at  first  sight  to  be  a  somewhat  far- 
fetched explanation  of  the  accident,  but  I  am  convinced  it  is  the 
true  one.  Mr.  Dart'  (.rant,  the  managing  director  of  the  New 
Explosives  Co.,  told  me  that  when  on  a  visit  to  Canada,  where, 
with  the  temperature  below  zero,  the  air  is  frequently  practically 
free  from  moisture,  he  proved  by  personal  trial  that  by  rubbing 
the  feet  on  a  thick  pile  carpet  the  gas  could  be  lit  by  a  spark  from 
the  end  of  the  finger,  and  this  not  occasionally,  but  every  time. 
When  I  mentioned  this  to  the  Messrs.  Dupn^  they  said  that  their 
brother,  who  has  been  in  Canada  for  some  time,  told  them  that  on 
cold,  dry  days  it  was  a  favourite  joke  at  five  o'clock  tea  parties  to 
shutlle  the  feet  on  the  carpet  before  handing  a  plate  of  sandwiches, 
with  the  result  that  the  person  helping  himself  would  receive 
quite  a  considerable  electric  shock." 

A  case  is  also  mentioned  relating  to  a  factory  at  Ardeer,  where 
a  workman  wearing  rubber  shoes  fired  acetone  vapour  by  a  spark 
from  his  finger  after  merely  allowing  the  thin  strands  of  rifle 
cordite  to  pass  over  his  hand. 

It  seems,  therefore,  that  the  Inspector's  theory  is  well  within 
the  bounds  of  probability,  though  at  first  sight  it  might  appear 
inadequate.  The  best  safeguard  apparently  against  such  accidents 
would  be  the  thorough  ventilation  of  all  buildings  to  prevent  the 
accumulation  of  explosive  mixtures  of  gas  and  air. 

Maanetii-  Elements. — The  report  of  the  Astronomer- 
Royal  shows  that  the  mean  values  of  the  magnetio  nlem'-ntii  »t 
Greenwich  for  1914  were  as  follows :— Declination  W,  16°  ti'3' ; 
borizmtal  force,  0  ItolS  C.a.s.  units  ,  dip  66*  51'  U  '. 

Patents  and  Alien  Enemies.— The  Board  cf  Trade 

has  granted  licences  to  G.  H.  Wilson,  of  the  Manchester  Armature 
Repair  Co.,  in  respect  of  patents  Nos.  lO.ii?  06,  2,711/10,  20,634  10, 
9,911,/U  and  27,65112. 
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Coal  Supplies. — A  depntation  representing  the  gas  and 
eleotrioal  interests  attended  at  the  House  of  Commons  on  Wednes- 
day, June  '.Uh,  and  laid  before  a  meeting  consistinfr  of  about 
L'OO  M'-mbers  of  Pdrliament  the  serious  diftioulties  which  they  were 
experiencing  owing  to  the  shortaee  of  coal.  Lord  Claud  Hamilton 
presided,  and  the  speakers  were  Sir  Corbet  \\oodaU,  Sir  John  Snell, 
Alderman  K»y,  Mr.  F.  Bailey,  Ur.  Charles  Carpenter,  Bailie  Irwin, 
and  Bailie  W.  B.  Smith. 

Attention  was  drawn  by  the  various  speakers  to  the  seriousness 
of  the  shortage,  which  was  due  to  several  causes,  among  which 
was  mentioned  particularly  the  enlistment  in  the  Army  and  Navy 
of  a  large  number  of  miners.  In  addition,  it  was  poiated  out  that 
a  large  proportion  of  coal  was  sent  abroad,  but  a  Committee  had 
been  appointed  by  the  iTovernment  for  dealing  with  the  export  of 
coal,  and  the  effect  of  the  work  it  had  done  was  already  apparent. 

The  question  of  the  all-round  necessity  and  utility  of  gas  and 
electritjity  was  urged  at  length.  It  was  also  pointed  out  that  a 
number  of  gas  and  electricity  undertakings  had  bo  adapted  their 
plant  that  they  were  producing  materials  of  vital  importance  to 
the  Government,  and,  furthermore,  that  the  residuals  were  neces- 
sary to  a  great  variety  of  important  iadustries.  One  large  London 
gaa  company  could  increase  their  supply  of  these  by-products  by 
some  10  per  cent,  by  using  coal  instead  of  oil  for  their  gas  produc- 
tion, and  it  was  suggested  that  if  the  (iovernment  realised  the 
importance  of  this  aspect  of  the  question  they  would  help  gas 
nndertakings  in  every  way  to  obtain  supplies  of  coal. 

( ;  jnerally  speaking,  it  was  an  absolute  impossibility  to  take  in 
sufficient  coal  during  the  winter  for  the  winter's  requirements,  and 
therefore  a  large  stock  had  to  be  accumulated  during  the  summer 
months  when  the  demand  was  not  so  heavy.  This  year  it  had,  so 
far,  baen  impossible  to  carry  out  this  system,  and  if  the  stocks 
were  not  made  up  by  the  middle  of  October  the  public  undertakings 
would  be  unable  to  continue  their  supply  through  the  coming 
winter. 

Various  means  of  improving  matters  were  suggested,  amongst 
which  were  mentioned  a  limitation  of  further  recruiting  of  miners, 
a  suspension  of  the  operation  of  the  Eight  Hours  Day  Act  in  respect 
of  collieries  in  order  to  increase  the  actual  output  of  coal,  the  fix- 
ing of  a  maximum  rate  of  freight  for  all  Interned  vessels,  further 
fac'lities  generally  for  the  transport  of  coal,  and  a  continued 
limitation  of  the  export  of  ooal.  Finally,  it  was  urged  that  if 
Members  representing  mining  districts  could  induce  their  con- 
stituents to  work  full  time,  a  large  part  of  the  difficulty  of 
shortage  would  he  overcome. 

The  meeting  was  adjourned  till  Tuesday  last,  when  a  committee 
was  formed  to  consider  the  subject,  and  to  formulate  recom- 
mendations which  should  be  laii  before  a  later  meeting.  The 
Committee  consists  of  12  members,  representing  the  coal-owners, 
the  workmen,  the  great  consumers,  and  the  ship-owners  : — 

Colliery  proprietors. — Sir  Arthur  B.  .Markham,   Sir  Alexander 
Henderson,  and  the  Hon.  H.  D.  McLaren. 

shipowners. — Sir  Walter  Banciman,  Mr.  R.  D.  Holt,  and  Mr. 
R.  P.  Houston. 

Workmen.— The  Right  Hon.  Charles  Fenwick,  Mr.  T.  Richards, 
and  Mr.  B.  Kenyou. 

Consumers  of  coal. — Mr.  W.   Joynson-Hioks,   Sir  Daniel   Ford 
Goddard,  and  Sir  Corbet  Woodall. 

It  is  hoped  that  this  Committee  will  be  able  to  submit  reoom- 
mendations  to  the  adjourned  conference  next  Tuesday. 

Autoiuatic-Lift  Accidents. — A  correspondent  asing  the 

pseudonym  "Leeds"  writes  (too  late  for  inclusion  in  our 
"  Correspondence  "  columns)  : — "Having  read  with  much  interest 
the  correspondence  of  the  last  few  week^  under  the  above 
heading,  especially  the  letter  of  Messrs.  Smith,  Major  &  Stevens, 
which  implies  that  the  lift  will  not  work  with  the  gate  open,  that 
is,  no  doubt,  correct  as  far  as  starting  the  lift  is  concerned  ;  but 
once  it  is  started,  should  a  fault  develop  on  the  controller  (which 
is  not  an  unknown  occurrence'),  putting  the  switch-handle  back  to 
the  off  position  in  the  cab,  and  opening  a  gate,  will  not  stop  the 
lift.  It  will  continue  in  the  same  direction,  bring  oat  the  '  tappet ' 
switch,  and  finally  come  to  the  end  of  the  lift  run,  and  then  blow 
the  fuses.  Now,  it 'S  possible  for  a  person  to  jamp  out  as  the  lift 
is  passing  one  of  the  floors,  perhaps  with  fatal  results,  and  I 
contend  that  the  gate  locks  do  not  cut  off  current  in  this  instance. 
Is  it  not  possible  to  wire  up  first  to  the  gate  locks  and  control 
the  current  to  the  motors  ? " 

Auti-Gei'iuau  Riots  on  the  Rand.— Our  Johannes- 
burg correspondent,  writing  on  this  subject  under  date  May  14th, 
says ; — 

It  would  be  foolish  not  to  admit  that  the  great  leniency  shown 
to  enemy  subjeotB  by  the  South  African  Government  probably  had 
a  good  deal  to  do  with  yesterday's  outbreak.  The  spectacle  of 
Germans  growing  fat  on  South  African  trade,  particularly  in  elec- 
trical engineering  and  its  kindred  branches,  while  many  South 
Africans  are  sacrificing  their  lives  and  neglecting  their  businesses 
in  order  to  fight  the  Germans,  is  an  exasperating  one.  It  forms  a 
perpetual  source  of  irritation  to  the  public  mind.  And  it  is  easily 
comprehensible  that  this  should  be  the  case.  The  destruction  of 
business  premises  may  be  one  method  of  showing  detestation  of 
German  methods.  It  is,  however,  open  to  the  objection  that  it 
may  inflict,  and  in  one  instance  here  ().«'.,  that  of  Siemens)-  has 
unfortunately  inflicted,  equally  serious  damage  on  Britishers,  ^ho 
inay  be  actual  ownersof  the  premises,-  On  the-llthinst.  some  little 
trouble  occurred  at  the  Brakpan  power  station  of  the  V.F,?.  Co. 
In  connection  with  the  coh8truction..work  at  present  being  carried 
out  at  this  station,  there  were  16  men  employed  by  Meaara,  Reunert 
and  Linz,  besides  the  fixed  staff  of  fhe  Y.F.P,  Co.     On  Saturday 


last  the  A.G  G.  Co.  took  on  four  German  workmen.  It  was  a  signi- 
ficant fact  that  after  the  Lusitanin.  tragedy  became  known,  six  of 
the  German  employtj  knocked  off  work  at  9.30  p.m.  instead  of 
midnight,  while  the  British  workmen  belonging  to  Messrs.  Reunert 
and  Lenz,  and  another  contractor,  named  A.  Stewart,  and  the 
V.F.r,  Co.  completed  their  full  shifts. 

It  is  shrewdly  suspected  that  the  Germans  Ipft  off  work  in  order 
to  celebrate  the  "  most  brilliant  achievement  "  of  their  Navy. 

The  following  evening  the  British  workmen  held  a  "council  of 
war  "  and  resolved  that  if  the  Germans  still  retained  their  jobs,  they 
would  refuse  to  go  on  shift.  Eventually  the  whole  of  the  German 
workmen  were  dismissed. 

As  previously  mentioned,  the  Johannesburg  branch  of  Messrs. 
Siemens,  Ltd.,  was  burnt  to  the  ground  by  the  rioters,  notwith- 
standing the  fact  that  the  firm  is  a  British  one.  It  is  true  that 
before  the  war  the  .Johannesburg  firm  of  Siemens,  Ltd.,  were  the 
agents  for  the  German  firms  of  Siemens-Schuckert  and  Siemens 
Halske,  and  this  probably  was  the  immediate  cause  of  the  trouble. 
The  members  of  the  staff  of  Siemens,  Ltd.,  published  in  the  Star 
a  protest  against  the  damage  done  to  the  premises  of  a  British 
firm. 

The  store  of  the  A.E.G.  Co.,  situated  in  the  "  City  and  Suburban  " 
township,  was  attacked  later  and  formed  a  centre  of  interest  for 
some  considerable  time.  Entering  the  yard,  men  and  youths 
started  operations  by  smashing  up  the  doors  and  windows  in  a 
very  complete  manner.  The  building,  of  wood  and  corrugated 
iron,  was  next  invaded,  and  fires  were  staited  at  several  points. 

The  stock,  with  petrol,  &c.,  was  of  a  most  inflammable  descrip- 
tion, and  the  building  was  soon  in  full  glow.  Prior  to  this  lamps  ■ 
were  taken  from  the  store  and  flung  against  the  wall,  causing 
miniature  explosions,  which  afforded  much  entertainment  to  the 
crowd.  Here  it  was  useless  to  think  of  saving  the  premises,  and 
they  were  entirely  gutted,  although  it  took  a  considerable  time 
completely  to  destroy  the  buildings. 

RiLSsia. — H.M.  Consul  at  Batoum,  in  a  report  to  appear 
shortly,  says: — 'The  trade  in  electrical  machinery  had  very 
largely,  if  not  entirely,  f»llen  into  German  hands,  but  the  activity 
recently  exhibited  by  United  Kingdom  manufacturers  should 
succeed  in  gaining  a  part  of  the  trade  for  British-made  goods." 

Electrical  Incubator  Tests, — Thr  Aberdeen  Daily 
Journal  mentions  that  the  Poultry  Department  of  the  North  of 
Scotland  College  of  Agriculture  has  recently  carried  out  tests  with 
an  electrical  incabitor  and  hover  (or  foster  mother),  which  was 
supplied  by  Mr.  M.  K.  Cooper,  of  Messrs.  T.  C.  Smith  &  Co., 
Aberdeen.  This  incubator — of  .lO-egg  capacity — is  fitted  with  a 
patent  thermostat  for  regulating  the  temperature  and  four  32-c.p. 
lamps  ;  the  hover  is  fitted  with  two  32-c.P.  lamps.  Both  are  of 
galvanised  metal  throughout  and  simple  in  construction.  In  one 
test  31  chickens  were  hatched  out  of  40  fertile  eggs,  and  in 
another  3t)  out  of  39  fertile  eggs.  These  results  are  equivalent  to 
77  and  92  per  cent,  respectively  of  chickens  hatched  from  fertile 
egS^,  which  represent  a  comparatively  high  percentage  for 
artificially  hatched  chickens.  The  effectiveness  of  the  hover  can 
be  judged  from  the  fact  that  65  chicks  were  reared  out  of  67  ;  it 
provides  an  even  distribution  of  heat,  preventing  overcrowding  of 
the  chickens.  To  hatch  and  rear  each  lot  of  chickens  41  units 
were  required  (at  Id.  per  unit,  coat  Ss.  5d.).  The  raising  of 
numbers  of  early  spring  chickens  can  only  ba  done  Buocessfully  by 
artidcial  incubation. 

Educational.— Sir  Philip  Magnus  was  recently  enter- 
tained at  dinner  by  the  Association  of  Technical  Institutions,  and 
was  presented  with  an  address  on  the  occasion  of  his  retirement 
from  the  active  direction  of  the  Department  of  Technology  of  the 
City  and  Guilds  of  London  Institute,  after  35  years'  service. 

The  Mobilisation  of  Science. — The  following  question 

was  out  to  the  President  of  the  Board  of  Education  and  answered 
on  Wednesday,  after  we  had  closed  our  leading  columns,  in  which 
we  refer  to  this  subject : — 

Mr.  Joseph  Pease. — To  ask  the  President  of  the  Board  of 
Education  whether  he  proposes  to  carry  out  the  scheme  recently 
outlined  for  the  development  of  research  work  and  the  better 
application  of  science  to  industry  ;  and,  it  so,  when  will  he  be  in  a 
position  to  announce  the  names  of  the  advisory  council. 

Mr.  Arthiir  Henderson. — I  certainly  hope  to  carry  out  the 
scheme  initiated  by  my  right  hon.  friend,  and  I  hope  to  be  in  a 
position  to  announce  the  names  shortly. 

Fatalities.  —  Newcastle. — Two  men  were  killed  by 

electric  shock,  late  on  Friday  night,  at  the  works  of  Messrs.  Arm- 
strong, Whitworth  4:  Co.  A  worker,  named  Thomas  Harrison,  died 
immediately  ;  another,  named  Edward  Babbs,  did  not  get  the  full 
force  of  the  current,  but  he  died  while  being  removed  to  the 
infirmary.  Three  other  men  were  seriously  injured  by  electric 
shocks.  The  workmen  were  engaged  in  the  electrical  department 
of  the  works.  The  inquest  was  formilly  opened  on  the  12th.  and 
adjourfled  Until  June  23rd. 

London. — At  an  inquest  held  into  the  cause  of  death  of  a  carman 
named  Roeoa,  -vtrhose  van  skidded  on  an  L  C.C.  tramline  while"^  he 
was  driving  along  Vauxhall  Bridge  Road,  the  polica  evidence 
showed  that  the  tramrail  was  in  an  exceedingly  bad  condition, 
•being  worn  away.about  an  inch.  The  jury,  in  returning  a  verdict 
ol"  Aceidental.death,"  said  that. the  L.CC.  was  guilty  of  negligence 
in  not  keeping  the  lino'in  proper  condition.  .      -  ■ 
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Aldebshot. — An  itquest  wae  held  by  Mr,  ,T.  T.  CpgfginB, 
Deputy  Coroner,  at  Aldershot,  on  Saturday,  on  William 
Snthetland,  40,  of  Blyth,  Northumberland,  electrical  wireman, 
employed  by  Messrs.  Saunders  J:  Co.,  York  Street,  London,  electrical 
engiaeers,  who  died  in  the  hospital  on  June  10th  from  injuries 
received  in  an  accident  at  Pirbright  Camp  on  June  7th. 

The  Coroner  explained  that  deceased  was  carrying  out  certain 
work  in  connection  with  high-tension  wires  at  the  Camp.  He  was 
fixinsr  cradles  underneath  the  wires,  to  reach  which  he  had  to  use 
a  ladder.  The  wires  were  naked,  but  before  any  workman  commenced 
performing  such  duties  as  those  of  the  deceased,  the  foreman  of 
the  job  would  telephone  through  to  the  power  station  at  Aldershot 
Camp  and  get  the  current  cut  off.  The  man  might  then  proceed 
with  the  work  in  safety.  It  was  thought  that  in  some  way  or 
other  deceased  must  have  touched  the  wire,  for  he  seemed  suddenly 
to  spring  or  throw  himself  away  from  the  ladder  and  fall  to  the 
ground. 

Charles  Williams,  foreman  of  the  works,  eaid  deceased  was  work- 
ing at  a  height  of  26  ft.,  and  the  wire  would  be  about  6  in.  from 
the  cradles  underneath.  Their  instructions  were  not  to  proceed 
with  the  work  until  the  current  was  switched  off. 

Aeked  whether  he  took  any  steps  to  let  the  man  know  that  he 
had  not  got  through,  witness  replied  that  he  came  ont  of  the 
call  bix  and  put  up  his  hands  to  show  that  he  could  not  get 
through.     When  he  put  his  hands  up  it  meant  stop. 

Charles  Payne  said  deceased  had  definite  instructions  not  to 
proceed  with  the  work  until  the  current  was  switched  off,  and 
William  Fisher,  supervising  engineer,  also  gave  evidence  as  to  the 
instrustions. 

Lieut.  A.  Ferguson,  R.  A..M.C.,  said  the  cause  of  death  was 
fracture  of  the  base  of  the  skull.  In  reply  to  the  Coroner,  Wit- 
ness Slid  he  should  expect  a  man  who  had  received  an  electric  shock 
to  be  burnt,  but  he  found  no  signs  of  snch  injairy.  Had  deceased 
received  a  severe  shock  he  would  have  been  killed  on  the  spot. 
The  Coroner  sal  1  the  voltage  was  3,000,  but  there  was  no  real 
evidence  that  deceased  tonched  the  wire.  It  was  possible  that  he 
might  have  received  a  slight  shock  which  caused  him  to  fall  from 
the  ladder.  The  jury  returned  a  verdict  that  deceased  died  ae  the 
result  of  fracture  of  the  base  of  the  skull  sustained  by  falling  from 
a  ladder. 

Volunteer     Xotes.  —  Engineerinr    Institutions' 

VOLUNTEEE  TRAINING  CoBPS.— On  the  Suggestion  of  General  Sir 
O'Moore  Creagh,  V.C,  G.C.B.,  G.C.S.I,  an  Engineer  Volunteer 
Corps  has  been  raised  from  members  of  the  engineering  profession 
who  are  either  above  military  age,  <ir  who,  being  of  military  age. 
are  prevented  by  some  good  reason  from  serving  in  the  Regular 
Forces. 
The  objects  of  the  Corps  are  : — 

1.  To  train  men  of  military  age  and  to  make  them  useful  Royal 
Kagineer  recruits  if,  and  when,  thtv  are  able  to  enlist. 

2.  To  furnish  Engineer  units  to  assist  in  the  completion  of  the 
A'olunteer  organisation. 

3.  To  organise  the  Corps  so  that  the  maximum  advantage  m»y 
be  taken  of  the  specialised  engineering  skill  of  its  members  at  the 
earliest  possible  moment. 

Diill  takes  place  through  the  kindness  of  Colonel  le  Rossignol 
and  the  ofBcers  of  the  London  Electrical  Engineers  Corps  at  the 
Drill  Hall,  46,  Regency  Street,  Westminster.  The  training  will  be 
similar  to  that  of  the  London  Electrical  Engineering  Corps. 

Although  the  first  drill  only  took  place  on  the  2nd  inst..  already 
130  members  are  enrolled.  Membership  is  not  restricted  to  mem- 
bers of  the  Engineering  Institutions,  and  application  should  be 
made  to  the  Commandant,  Lieut.-Colonel  C.  B.  Clay,  V.D.,  at 
Marconi  House,  Strand,  W.C. 

3BD  Batt.  (Old  Bovs)  Centbal  London  Regiment  (VoLrN- 
TEEKS).— Battalion  orders,  by  Colonel  S.  G.  Grant  (Officer  Com- 
mandJngJ,  Thursday,  .June  17th,  191.i. 

465,  Week-End  Pabades. 

Saturday. — "A"  and  B"  Companies  will  parade  with  North 
London  Platoon  at  Enfield  Riilway  Station  (G.N.R.)  at 
2,30  p.m.  sharp.  Train  from  King's  Cross  Local  (G.X.K.')  at 
1.41  p.m.  Route  march,  and  inter-company  Shooting  Com- 
petition at  Enfield  Rifls  Club. 

Order  No.  456,  in  so  far  as  it  relates  to  "  C  '  and  "  D  "  Com- 
panies, is  cancelled.     "C  "  and  '  D  "  Companies  will  parade 
at  Baker  Street  Met.  Station  at  2.30  p,m.,  and  proceed  by 
train  to  Wembley  Park. 
Sunday. — 6  a.m.     Reveille. 

10  a.m.    Church  Parade. 
10.20  a.m.     Battalion  Parade. 
2,15  p.m.     Battalion  Parade  under  Commandant. 

467.— Entbenohing. — Men  who  have  given  in  their  names  for 
above  duty  will  parade  each  day  at  Liverpool  Street  Station 
(G.E  R.  Low-Level  Entrance),  at  8.45  a.m. 

For  names  of  men  detailed  for  each  day  see  lists  posted  at  head- 
fiuarteis  and  at  Wembley  Park.  Uniform  will  be  worn.  Arms  will 
not  be  carried.    Men  will  provide  their  own  rations. 

A.  J.  JoiHSBf^Captain  and  Adjutant. 

A]ipoiullii('iits  ^iiciinf.— Shift  engineer  (£2  15s.),  for 
Fblham  electricity  department ;  tpacher  of  Electrical  Calonlationa 
ap.d  Drawing.for  Wir'emen'eClasses  (lOa.  6d.  per  evening),  for  Middle- 
sex Education  Committee  ;switqhboard  attendant  for  Middles- 
brough Corporation  ;  assistant  enginear  and  oar-shed  superin- 
tendent, for  Sjnderland  District  Electric  Tramways,  Ltd.  ;  switch- 
boird  attendint  for  Torquay  Electricity  Department  ;  works 
fitter  (£2  19b..)  for  Ehond^st.  t'.p.C.  Eteotrioitj  and  Peatruotor 
Works.    Partioulara  are  given  in  out  odTeftiBemen't  pagee, 


late  Leg-al. — Rickjiax  v.  F.  W.  Bekk"&  Co.,  Ltd. — 

In  the  Lord  Mayor's  Court  on  Tuesday,  before  Asfi<tant  Judge 
Jackson  and  a  jury,  a  claim  was  made  by  Thomas  Rickman,  yard- 
man in  the  employ  of  the  Electrical  Power  Storage  Co.,  Ltd., 
against  F.  W.  Berk  k  (').,  Ltd.,  manufacturing  chemiste,  of 
Fenchurch  Avenue.  E.C.,  for  damages  for  personal  injuries  suffered 
owing  to  the  alleged  negligence  of  the  defendants  or  their  servants. 
Mr.  Lever  was  counsel  for  the  plaintiff,  and  Mr.  Craig  Henderson 
represented  the  defendants. 

Counsel  for  the  plaintiff  said  his  client  was  employed  by  the 
Electrical  Power  Storage  Co.  at  Millwall.  His  duties  were  to  look 
after  the  yard.  Oa  February  Uth  the  defendants  sent  a  lead  of 
20  carboys  of  sulphuric  acid.  The  carboys  were  extremely 
dangerous  to  handle,  and  in  order  to  protect  persons  handling  them 
the  mouths  of  the  carboys  were  sealed  with  an  earthenware  stopper 
and  were  fixed  into  the  neck  of  the  carboy  with  plaster  of  paris. 
Upon  the  arrival  of  the  vanload  of  carboys,  the  plaintiff  and  another 
man  went  to  assist  in  the  unloading.  The  carboys  weighed  about 
2  cwt.  each.  A  sort  of  chute  was  used  to  unload  the  carboys  from 
the  tailboard  of  the  van.  When  about  half  the  carboys  had  been 
delivered,  one  was  brought  forward  to  the  slightly  sloping  chnte. 
This  cansed  the  acid  in  the  carboy  to  splash  up  against  the  stopper, 
which,  if  it  had  been  properly  sealed  in,  would  have  prevented  the 
liquid  coming  through.  Some  of  the  corrosive  liquid  in  splashing 
against  the  stopper  came  through  a  hole  between  tbe  stopper  and 
the  glass  carboy,  and  splashed  on  to  the  plaintiff'^  face,  nose, 
cheeks  and  chin.  His  burns  were  treated  at  Poplar  Hospital,  and 
from  there  he  was  sent  to  the  London  Hospital.  The  plaintiff  was 
unable  to  continue  his  work  f  jr  six  weeks,  and  was  during  that 
time  attending  the  Hospital  as  an  out-patient.  He  had  suffered  a 
painful  injury,  and  he  now  claimed  compensation. 

The  Plaintiff,  in  his  evidence,  eaid  that  during  the  six  weeks  he 
was  attending  the  hospital  he  had  no  wages.  He  had,  how- 
ever, received  loans  amounting  to  £3  lOi.,  for  which  he  gave 
I.O.U.'s.  His  standing  wage  before  the  accident  was  JSs.  a 
week.  On  the  day  after  the  accident  the  wages  of  workpeople 
were  increased. 

Medical  evidence  having  been  given,  it  was  stated  for  the 
defence  that  the  liability  of  the  defendants  was  completed  when 
the  carboy  was  put  upon  the  tailboard  of  the  van.  As  a  matter  of 
indulgence,  the  carman  might  give  a  little  assistance  by  putting  it 
on  the  top  of  the  chute.  When  the  carboys  left  the  defendants' 
factory  they  were  acid-tight,  and  had  there  been  any  fissure 
between  the  stopper  and  the  neck  of  the  carboy  the  liquid  must  have 
splashed  on  to  the  carman  while  he  was  trundling  the  carboy  along 
the  van  to  the  tailboard.  It  was  while  getting  the  next  carboy 
that  the  carman  heard  a  shout  as  though  someone  was  in  pain. 
Upon  the  carman  turning  there  was  a  carboy  on  the  ground,  and 
a  piece  of  plaster  of  paris  which  was  on  the  neck  of  the  carboy 
had  broken  away.  Evidence  was  called  by  the  defendants  to 
show  that  in  loading  and  unloading  carboys  they  were  handled 
vertically,  and  whether  containing  concentrated  acid  or  dilute 
acid  the  stoppering  was  the  pame.  There  was  a  custom  of  using 
a  leaden  cup  over  the  carboy  in  order  to  save  any  accident  in  case 
anything  went  wrong  with  the  stoppers. 

The  jury  returned  a  verdict  for  the  plaintiff,  awarding  him 
£34  128.  damages,  and  judgment  was  entered  accordingly,  with 
costs. 

Tradiiia'  witli  ■•  Xeiitrals.'— since  our  leadint:  psgeB 
went  to  press  the  Board  of  Trade  has  issued  tbe  following  warning 
with  regard  to  trading  with  the  enemy   — 

"The  Board  of  Trade  direct  the  particular  attention  of  all 
manufacturers  and  traders  concerned  in  the  export  trade  to  the 
need  for  scrupulous  care  in  the  transaction  of  their  bufinesa 
abroad.  The  Government's  reprisals  policy,  formally  announced 
by  the  Order  in  Council  of  March  Uth,  l'.tl5,  is  directed  to  snpprcM 
all  enemy  trade,  whether  import  or  export.  The  main  difficulty 
in  making  this  policy  thoroughly  effective  iirisee  from  the  fact 
that  some  traders  in  some  neutral  countries  are  making  themselves 
agents  for  the  supply  of  goods  to  enemy  countries.  British  firms 
engaged  in  foreign  trade,  therefore,  must  have  regard  to  these 
circumstances,  and  survey  with  great  caution  every  opening 
for  business  which  is  offered  them  by  neutral  importers  or 
exporters.  . 

"  Especial  care  should  be  taken  in  opening  new  accounts  m 
neutral  countries,  and  in  relation  to  any  orders  or  inquiries  of  an 
abnormal  character.  In  any  case  of  doubt  as  to  the  hm.:  ri,lr>  of 
particular  onsignees,  business  should  be  suspended  pending 
reference  to  the  Board  of  Trade.  It  is  nnadvisablc  that  any  new 
accounts  should  be  opened  bv  any  British  trader  in  neutral  countries 
during  the  war  without  the  fullest  inquiries  as  to  the  character 
of  the  business  proposed  to  him. 

"The  Board  feel  sure  tbat  they  can  rely  upon  the  cordial 
co-operation  of  ajl  firms  engaged  in  foreign  business  to  secure  the 
successful  working  of  the  reprisals  policy. 

"  It  must  be  added  that  the  proclamations  relating  to  trading 
with  the  enemy  cover  indirect  trading  with  the  enemy  through 
neutral  agents,  and  that  carelesHucss  in  transacting  neutral  busi- 
ness may  involve  traders  in  the  severe  penalties  attaching  to 
trading  with  the  enemy," 

It  will  be  noticed  that  this  warning  relate*  mainly  to  the  supply 
of  goods  to  neutral  firms  ;  but  the  placing  of  large  orders  abroad, 
to  which  we  drew  attention,  is  of  at  least  equal  importance,  for 
it  may  restUt  in  providing  the  enemy  with  funds. 

Inquiries.— Makers  of  ecHuloid  accuiuHtator  box«s  and 

fiajiier  nuiiAc  covers  for  ewitohos  are  asked  for. 
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OUR    PERSONAL    COLUMN. 

The  Editor!  inrUx  electrical  engineers,  wketker  connected  with  the 
techtiical  or  the  commercial  side  of  the  profession  aitd  ittdustry, 
also  electric  tramwaij  atid  railway  officials,  to  keep  readers  of  the 
Electrical  Review /«s/«rf  as  to  their  movements. 


teutral  Station  Officials. — The  Electricity  Committee 
of  the  Woolwich  Borough  Council  has  granted  permission  to  ^Fr. 
H.  Woodward,  general  assistant,  to  enlist,  and  he  has  joined 
the  Army  Ordnance  Corps,  Owing  to  the  nature  of  his  work  per- 
mission to  enlist  has  been  refused  to  Mr.  E,  Andkbson,  aesistant 
engineer  at  Plumstead  Works. 

The  Barrow-in-Furness  T.C.  has.  by  18  votes  to  8,  rejected  a 
recommendation  by  the  Electricity  Committee  that  an  honorarium 
of  JilOO  should  be  granted  to  the  electrical  engineer  (Mk. 
Burnett),  in  recognition  of  extra  services  rendered  daring  the 
past  two  years.  A  member  suggested  that  the  honorarium  was 
proposed  because  the  Council  had  rejected  a  motion  to  increase 
Mr.  Barnett's  salary. 

Mr  S.  Cameron  (ilBSO.N,  borough  electrical  engineer,  Nuneaton, 
has  accepted  an  appointment  as  Liantenant  Commander  R.N.V.R  , 
to  take  up  special  duties.  Mr.  H.  Hodges  has  been  appointed 
acting  electrical  engineer  during  his  absence. 

The  Walsall  Electricity  Committee  proposes  to  increase  the 
salary  of  Mr.  A.  Prentice,  the  station  superintendent,  from  £225 
to  £250  per  annnm,  and  that  of  JlR.  C.  W.  Cookson,  the  accountant 
and  collector,  by  £13  per  annum. 

With  reference  to  the  first  item  appearing  in  this  section  last 
week,  we  learn  that  the  statement  that  Mb.  Jewell,  mains  super- 
intendent, had  severed  his  connection  with  the  undertaking  of 
the  Woking  Electric  Supply  Co.,  Ltd.,  is  incorrect. 

I'raiuway  Officials. — The  staff  of  the  Northampton 
Corporation  tramways  have  presented  Mr.  G.  H.  Margrave,  the 
chief  clerk,  who  has  left  to  take  up  another  appointment,  with  a 
marble  clock.  The  presentation  was  made  by  the  general  manager 
Mr.  J.  F.  Cameron. 

General. — Mr.  Samuel  Charles  Laws,  B.Sc,  M.A., 

Principal  of  the  Loughborough  Technical  Institute,  who  has  just 
been  appointed  to  the  principalship  of  the  Wigan  Mining  and 
Technical  College,  entered  St.  .John's  College,  Cambridge,  in  1901, 
in  order  to  carry  on  electrical  research  in  the  Cavendish  Laboratory! 
For  hie  work  there  he  was  awarded  the  Special  Certificate  for  Dis- 
tinguished Research  and  the  University  (MA  )  Degree.  He  con- 
tributed a  number  of  papers  embodying  the  results  of  original 
researches,  most  of  which  were  connected  with  the  modern  electron 
theory  of  the  conduotiou  of  electricity  in  metals. 

Mr.  J.  6  Griffin,  general  manager  of  the  Delhi  Electric  Tram- 
ways and  Lighting  Co.,  Ltd.,  is  home  on  short  leave.  His  address 
is  Bisildon  House,  Moorgate  Street,  E.G. 

On  the  occasion  of  their  silver  wedding,  Mb.  and  Mrs.  F.  H. 
Tatlob,  of  Catford,  S.E.,  have  been  presented  l>v  the  directors  of 
the  General  Electric  Co..  Ltd.,  with  which  Mr.  Taylor  is  associated 
with  a  set  of  silver  entree  dishes.  ' 

Mb.  John  M.  M.  Mixro,  of  Glasgow,  has  also  opened  a  consulting 
oflSce  at  11,  Randolph  Place,  Edinburgh. 

Obituary, — The  death  has  occurred  of  Mr.  C.  Bonnett, 
A.M.I.E  E.,  in  hospital  in  Bombay,  of  smallpox,  on  May  8ch.  He 
has  been  in  India  over  13  years,  most  of  the  time  in  the  einoloy- 
ment  of  Messrs.  Osier,  and  principally  engaged  on  their  Kabul 
work.  Tie  w&s  2,  persona  grata  Viitb  the  Amir,  who  keenly  appre- 
ciated his  good  work  there.      Our  Indian  correspondent  writes  

'Oatside  his  engineering  work  in  Bombay  Mr.  Bonnett  was  kuown 
as  a  charitable  worker  among  the  poor  and  needy,  who  will 
seriously  feel  his  sad  loss.  He  was  an  honest  man,  of  sterling 
qualities,  who  leaves  a  blameless  record  behind  and  a  good 
example  for  others  to  follow." 

The  death  is  announced  of  Mr.  Frederick  Lowe,  who  had  for 
the  past  2  7  years  been  with  Messrs.  Page  &  Miles,  Ltd.,  electrical 
engineers,  of  Brighton.     He  was  52  years  of  age. 

The  death  from  pneumonia  i»  announced  of  Mr.  Charles 
Edward  Hoabe,  of  Rickmansworth,  for  many  years  electrician 
on  the  staff  of  the  Metropolitan  and  Great  Central  Railway  Co 
He  was  in  his  forty -second  year. 


Buttevant  Electric  Co.,  Ltd.  (4,252) .^This  company  was 

registered  in  Dublin  on  June  11th,  with  a  capital  of  ;G800  'n  jC^  shares,  to 
carry  on  at  Buttevant  and  elsewhere  the  business  of  an  electric  light  and 
power  company.  The  subscribers  are:  C.  G.  Crofts.  \>lvetstown,  Buttevant. 
<*o.  (Jorlv.  J40  shares;  S-  E.  Crofts,  Uuttev.-int,  Co.  Cork,  electrical  engineer. 
100  shares:  S.  Nolan,  2,  Anglesea  Terrace.  Cork,  electrical  engineer,  23t( 
shares:  E.  Nolan,  Victoria  Avenue,  Old  Blackrock  Road,  Cork,  230  shares. 
fVivale  company.  The  number  of  directors  is  not  to  be  less  than  three  or 
more  than  five;  the  first  are  C.  G.  Crofts,  S.  E.  Crofts,  and  S.  Nolan.  Qualifi- 
cation, jChO.     Registered  ofiice  ;  Buttcvajit,  Co.  Cork. 

H.  Garstang,  Ltd.  (140,580). — This  company  was  regis- 
tered on  JiMie  7th.  with  a  c.ipital  of  ;{C2,000  in  ^A  siiares,  to  take  over  the 
business  of  ;in  electrical  and  motor  engineer  carried  on  by  H.  Garstang  at 
Mincing  Lane  and  St.  Peter  Street.  Blackburn.  The  subscribers  (with  IfKt 
shares  each)  are  :  H.  Garstang.  Mincing  Lane  and  St.  Peter  Street,  Black- 
burn, electrical  and  motor  engineer;  Mrs.  M.  E.  Garstang,  Mincing  Lane  an'l 
.St.  Peter  Street,  Blackburn.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  two  or  more  than  five;  the  first  are  H.  Garstang  and 
Mi's.  M.  E.  Garstang  {both  permanent).  Qualification  100  shares.  Remunera- 
tion as  fixed  by  the  coinpany.  Solicitor:  C.  \V.  Eastwood,  13.  Richmond 
Ten  ace.  Blackburn.  Secretary:  H.  Garstang.  Kegistercd  office:  Mincing 
Lane,    Blackburn. 

Barraclough    Brothers,    Ltd.     (140,589).;— This    company 

was  registered  on  June  8tli.  with  a  capital  of  ;£r3,000  in  jQI  shares,  to  take 
over  the  business  of  electrical  engineers  recently  carried  on  by  Reside  &  Co.. 
Ltd.,  at  Perseverance  Mills,  Brighouse,  Yorks.,  and  elsewhere,  to  carry  on 
tlie  same  and  thfe  business  of  mechanical  and  motor  engineers,  millwright^,- 
tool  makers,  ironmongers  and  general  merchants,  etc.,  and  to  adopt  an  agree- 
ment with  W.  H.  Sayers.  The  subscribers  (with  one  sJiare  each)  are  ;  W. 
Barraclough,  Eastclifle,  Lightcllffe,  electrical  engineer;  F.  Barraclough,  High- 
field  Avenue,  BailifTe  Bridge,  electrical  engineer.  Private  company.  The  first 
ditectors  are  W.  Barraclough  and  F.  Barraclough.  Qualification,  100  shares. 
Solicitors  :   B.    H.   Richardson,  22,  Briggate,   Brighouse. 

Free  Wire  Light  Co..  Ltd.  (140,578).— This  company  was 

registered  on  June  7th,  with  a  capital  of  ;^1,000  in  ;£^10  shares,  to  carry  on 
the  business  of  wiring  houses  of  inlpnding  consumers  of  electric  light  with 
the  necessary  cables,  wires,  lamps,  fittings  and  appliances,  etc..  The  sub- 
sciibers  (with  one  share  each)  are  :  F.  R.  Reeves,  Salisbury  House,  London 
Wall,  E.C..  accountant;  J.  N.  A.  Houblon.  Artillery  Mansions,  S.W.,  engineer. 
Private  company.  The  number  ot  directors  is  not  to  be  less  than  two  or 
more  than  six;  the  first  are  F.  R.  Reeves,  J.  N.  A.  Houblon,  and  E.  Reeves, 
Solicitor:  S.  H.  Brown,  2  &  5,  West  Street,  Finsbury  Circus,  E.G.  Registered 
office  :  Salisbury  House,  London  Wall,    E.G. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Birkdale   District    Electric   Supply   Co.,   Ltd.    (70,259).— 

Capital  ^'50,000  in  £i  shares.  Return  dated  May  17lh,  1915.  9,200  shares 
taken  up;  ;^5  per  share  called  up  on  6,000  and  jQ'i  per  share  on  3,200  shares; 
;t.'3y.600  paid.  Mortgages  and  charges  at  date  of  return,  ;£,"3.000;  since  issued 
(May  18th,   1915),  X^.MO  debs,  ranking  equally  with  first  .^3.000. 

British  Mica  Co.,   Ltd.   (72,187).— Capital,   jEo.OOO  in  £1 

.  shares  (2,000  pref  ).  Return  dated  March  18th,  1915.  629  pref.  and  2,000  ord. 
shares  taken  up,  jQ\  per  share  called  up  on  621)  pref.;  j£^629  paid;  ;£j'2,000 
—  .XA^^^A   ....  paj(j  Qn  2,000  ord.  shares.     Mortgages  and  charges;  Nil. 


considered 


Altrincham  Electric  Supply,   Ltd. — Particulars  of  dE50,000 

debentures,  created  by  resolutions  ol  June  7th,  1898,  .April  18th  and  October 
3rd,  1913,  and  May  31st,.  1915,  filed  pursuant  to  Section  93  (3)  of  the  Companie-. 
(Consolidation)  Act.  1908,  the  amount  of  the  present  issue  being  £^,2W. 
Property  charged;  The  company's  undertaking  and  property,  present  and  futuie. 
No  trustees. 

Atlas  Carbon  and  Battery,  Co.,   Ltd.   (34,857). — Capital, 

£;;.000  in  £1  shares.  Return  dated  December  29th.  1914  (filed  March  26lh. 
1915).  .Ail  shares  taken  up;  £^  paid;  /^1,993  considered  as  paid.  Mortgages 
and   charges  :    X'3.000. 

Bastian  Meter   Co.,   Ltd.  (53, .304). —Capital  ^£20,235  lOs., 

i;i  3.000  pref,  shares  of  jQ\  each  and  68,942  oid.  shares  of  5s.  each.  Return 
dated  March  11th,  1915.  3,011  pref.  and  3I),6r2  ord.  shares  taken  up;  5s.  p^r 
share  called  up  on  4,272  ord.  and  jQ\  per  share  on  2,011  pref.;  ;/,3,082  10s- 
paid,  including  ^^^3  10s.  paid  on  li  shares  forfeited;  ;^8,S50  considered  as  paid 
Oil  35,400  ord.   shares.     Mortgages  and  charges;  ;^1,4jO. 

Beck   and   Moss,    Ltd.    (69,298).— Capital.   ^2,500  in   ^1 

sliares.  Return  dated  starch  13tli.  1915.  All  shares  taken  up;  £^\  per  share 
called  up  on  525;  ;^525  paid;  j^l,i)75  considered  as  paid  on  the  remainder. 
Mortgages  and  charges  :  jQ25^. 

Navaltiim,  Ltd. — Particulars  of  ^5.600  debentures,  created 

M<Tch  22nd,  1915,  filed  pursuant  to  bection  93  (3)  of  the  Conip.-inies  (Consolid.i- 
tion)  Act,  1908,  the  amount  of  tiie  present  issue  being  ;^5,000.  Proper tv 
charged  :  The  company's  undertaking  and  property,  present  and  future,  includ- 
ing uncalled  capital.  No  trustees.  A  memorandum  of  satisfaction  in  full  on 
May  22nd,  1915.  of  debentures  dated  'May  8th  and  July  3rd,  1914,  securing 
j£j"9b0,  has  also  been   notified. 

Carville  Site  and  Power   Co.,   Ltd. — Issue  on  May  28th, 

1915,  of  ;^10,000  debentures,  part  of  a  series  of  which  particulars  have  already 
been  fileiJ. 


NEW    COMPANIES    REGISTERED. 


Fuller's  Wire  and  Cable  Co.,  Ltd.  (140,633).— This  com- 
pany was  registered  on  June  UtJi,  with  a  capital  of  £25,000  in  £1  shares 
to  carry  on  the  business  of  makers  of  telegraph,  telephone  and  electric  wires' 
cables  and  appliances,  drawers,  workers  and  weavers  of  wires,  manufacturers 
of  ropes  cords  twines,  cables  and  hawsers,  manufacturers  and  workers  of 
indiarubber.  rubber  goods  and  fabrics,  vulcanite,  ebonite  and  similar  com- 
raoditiej  tor  tnedical,  motor-car,  sport,  household  and  commerchl  purposes 
mechanical  and  electrical  engineers,  etc.  The  subscribers  (with  one  share 
each)  are.  G.  Fuller,  Elm  Croft,  Hult:in,  Esse.N,  electrical  engineer;  G.  J.  A 
Fuller.  Badwell  Cottage,  Draycot  Road,  Wanstead.  slectrical  engineer.  Private 
company.  The  nuniber  of  directors  is  not  to  be  less  than  two  or  more  than 
five;  the  first  are  G.  Fuller,  Q,  J.  A.  Fuller.  L.  Fuller,  and  F.  J.  Gordon 
Remvneration  £\0t>  each  per  annum  (chairman  ;i:i50).  Secretarv  (tro  tern  \  ■ 
(^,  J    .V  bull.r.     Uegisi^red  ofiice:  Woodland  Works,    Wick   Lane,   Old    Ford 


CITY  NOTES. 


Globe  TelegTaph  and  Trust  Co.,  Ltd. 

The  net  revenue  for  the  year  ended  May,  1915,  after  deduction 
of  expenses,  amounts  to  ^£209, 165,  and  makes,  with  £25,724, 
brought  forward,  a  total  of  ;£234,S8S.  From  this  there  has 
been  distributed  £129,122,  in  interim  dividends,  leaving 
£105,766.  The  directors  now  recommend  final  dividends  of 
3s.  on  the  preference  and  6s.  on  the  ordinary,  bringing  up 
the  total  distributions  in  both  cases  to  6  per  cent,  per  annum. 
There  then  remains  £27,655  to  be  carried  forward. 
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During  the  year  fll,'20O  Anglo-American  Telegraph  Com- 
pany's prefen-ed  stock  has  been  sold,  and  the  proceeds  have 
been  re-invested  in  .shares  of  the  Great  Northern  Telegraph 
Co.  and  Direct  Spanish  Telegraph  Co.  Seventeen  certificates 
of  the  Submarine  Cables  Trust,  belonging  to  this  company, 
have  been  drawn  and  paid  off  at  £W)  per  certificate,  pro- 
ducing £'2,040;  most  of  this  has  already  been  re-invested,  and 
the  remainder  will   be  placed  in  siaitable  securities. 


ClieriHiUi-Xetlierlaiuls  Tele<>Ta|ih  Co. 

The  report  for  1914  of  the  Deutsch-Nicderlandische  Tele- 
graphen  Ge-sellschaft,  of  Cologne,  states  that  the  cable  station 
at  Yap  was  placed  under  the  Imperial  District  Board  on 
August  1st,  and  the  working  of  the  Menado  station  was  taken 
over  by  the  Netherlands  Indian  Government  two  days  later, 
the  company's  Dutch  officials  continuing  the  cable  service. 
On  October  7th  the  island  of  Yap  was  occupied  by  the 
Japanese,  and  from  that  time  the  company's  cable  service  had 
to  be  entirely  suspended.  The  cables,  as  shown  by  recent 
tests,  are  in  good  condition.  The  officials  were  first  con- 
veyed to  Nagasaki  by  the  Japanese,  but  were  relea.sed  after  a 
few  days;  the  German  officials  are  now  at  Shanghai,  whilst 
the  oldest  Dutch  telegraphist  was  permitted  by  the  Japanese 
t(3  remain  with  a  German  superior  official  at  Y'ap  to  look  after 
the  companv's  pmiiertv.  The  accounts  .show  gross  receipts 
amounting  to  ±'102.90O,'  as  compared  with  £108,'200  in  1913, 
interest  and  balance  forward  increasing  the  sums  to  1108. IW 
and  £108,500  in  the  two  years  respectively.  After  meeting 
general  expen.ses,  the  amount  of  i'8.7.50  has  been  placed  to  the 
cable  renewal  fund,  as  in  1913,  and  .-£14,000  to  the  cable  main- 
tenance and  repairing  funds,  as  against  fl4,S00,  leaving  net 
profits  of  .£41.600,  as  compared  with  £40, .300  in  the  previous 
year.  A  dividend  at  the  rate  of  Gi  per  cent,  has  been  declared 
on  the  ordinary  share  capital  of  £35(),<XlO,  being  the  same  as  in 
1913,  and  i'll.OTH)  has  been  carried  forward.  The  report  adds 
that  the  agreement  with  the  Great  Northern  Telegraph  Co., 
of  C-o]>enhagen,  for  the  repair  of  the  company's  cables  in  cases 
of  interruption  has  been  prolonged  for  a  further  period  of  10 
years,  as  from  June  1st,  1915,  although  the  annual  payment 
ifor  the  service  has  been  reduced  by  £3,000. 


A  Swis.s  Investment  lindertaKinji'. 

The  Motor,  A.G.  fur  Angewandte  EJectricifat,  of  Baden,  Swit- 
zerland,, which  is  chiefly  a  holding  company  belonging  to  the 
Brown-Boveri  group,  reports  that  the  influence  of  the  war  on 
the  electrical  distribution  of  power  varied  according  to  the 
geographical  situation  of  the  undertakings.  On  flie  outbreak 
of  hostilities  a  large  reduction  in  tlie  consumption  of  power 
suddenly  took  jjlace  in  general,  although  a  renewed  demand 
soon  ar<\se,  even  in  the  case  of  works  whose  area  of  supply 
lies  within  the  war  area.  The  most  important  event  of  th;^ 
year  was  the  disposal  of  the  shares  held  in  the  Beznau-Lontsch 
jxnver  works  to  the  North-East  Swiss  power  works,  in  which 
nine  Swiss  cantons  are  interested.  Thus  there  had  passed 
from  the  company's  possession  highly  remunerative  shares  in 
an  imdertaking  which  the  company  had  brought  to  a  great 
level  of  devel<Jiinient  in  the  cour.se  of  many  years,  but  the 
directors  had  been  unwilling  to  adojit  a  negative  attitude  to- 
wards the  proposals  put  forward  liy  the  cantons.  On  the 
other  hand,  the  company  acquired  -Ki  per  cent,  of  the  shares 
in  the  Gnstav  lignite  niiues  at  Dettiiigen-on-tlie-Main.  in  order 
to  provide  fuel  in  connection  with  a  I'omprchensive  extension 
of  the  works  of  the  Electric  Power  Supply  Co.,  of  Mannheim, 
which  is  financially  interested  in  the  local  Bi-own-Boveri  Co. 
After  meeting  the  interest  charges  on  the  loan  capital  of 
£1,8-27 ,0f)0,  and  apportioning  £5.'20O  to  depreciation  as  against 
.£3,40()  in  19]:i,  the  accounts  of  the  Motor  Co.  indicate  net 
profits  and  balance  forward  totalling  £r25.000,  as  contrasted 
with  £115,00(1  in  the  previous  year.  It  has  been  decided  to 
pay  a  diviiiend  of  7  per  cent,  on  the  ordinaiy  share  capital 
of '£1.5()0,(K)(J,  being  the  same  rate  as  in  each  of  the  two  pre- 
ceding years,  leaving  £'2,800  to  be  cari'ied  forward,  as  against 
£l,.50O  in  1913.  

Italian  Electrical  Companies. 

llir  Sociela  Ilnliniin  per  hi  Fnl>li}icn::in}ic  deW  AUiiminIn,  of 
Home,  in  which  a  group  at  Rome  is  interested  as  well  as 
(ierman capital,  repm-ts  grass  profits  of  tl7..')(HI  in  ]9U.  The 
sum  of  ,£1'2,(KI0  has  been  apjilied  to  depieciation.  and  £4.(hKI 
placeil  to  the  reserve  fund,  the  balan<-i'  being  K-arricil  for- 
ward. As  a  consequence  no  dividend  is  payable  on  the  share 
capital,  which  was  reduced  in  1911  from  £l'2(l.00i1  to  £48.000. 

The  Ekttriclfd  All,i  Italia,  of  Turin,  with  which  the  Swiss 
Electrical  Industry  Co.  is  associate<l,  reports  that  the  trans- 
mi.ssion  line  between  Montjovet  and  Rillenzo  was  brought 
into  operation  in  1914,  thus  enabling  the  company  to  derive 
full  advantage  from  the  hvdro-idectric  works  in  the  .\fwta 
Valley.  The  net  profits,  after  allocating  £3S.(XX)  to  deprecia- 
tion, as  compared  with  £.36.000  in  1913,  amount  to  £t)'2,(HX), 
as  against  £62,'200,  thus  enabling  the  payment  of  a  dividend  of 
5i  per  cent,  on  the  ordinary  capital  of  £l,aX),000  as  in  the  pre- 
vious rear. 

The  OffieinI  Eleftriche  Oenovcul,  which  is  connected  with 
the  Zurich  Bank  for  Electrical  Undertakings,  and  affords  a 


supply  in  Genoa  and  neighbouritig  districts,  reports  groes 
profits  of  £159.CKX)  for  1914.  .After  defraying  interest  on  loan 
capital  amounting  to  £794,000,  and  setting  aside  £40,000  for 
depreciation,  the  net  profits  and  balance  forward  are  returned 
at  £89.600,  as  against  £89,200  in  1913.  It  is  intended  to  distri- 
bute 10  per  cent,  on  the  ordinary  share  capital  of  £800,000, 
being  the  same  rate  as  in  the  preceding  year. 

The  report  of  the  Unione  Italiana  Tramways  Eleitrici,  of 
Genoa,  which  is  closely  associated  with  the  Zurich  Bank  for 
Electrical  Undertakings,  states  that  the  conditions  of  the  new 
contract  with  the  municipal  council  came  info  full  operation  in 
1914  for  the  first  time.  .After  devoting  £.32,800  to  depreciation, 
as  compared  with  £.30,000  in  1913,  the  accounts  show  net 
profits  of  £70,400,  as  agaiast  £76.00<)  in  the  previous  year.  It 
is  proposed  to  pay  a  dividend  of  SJ  per  cent,  on  the  share 
capital  of  £7'20,(X)d,  as  contrasted  with  9i  per  cent,  in  1913, 
to  place  £3,300  to  the  reserve  fund,  and  to  carrj-  forward  the 
balance. 

German  Electrical  (ompanies. 

The  Concordia,  Elchtrizitals  (icseUachajt,  of  Dusseldorf, 
earned  grois  profits  of  £'24,800  in  1914,  as  contrasted  with 
£'24,000  in  the  preceding  year,  and  net  profits  of  £12,300,  as 
against  £10,000.  It  is  intended  to  pay  a  dividend  of  10  per 
cent.,  as  compared  with  '20  per  cent,  in  1913,  to  place  £4,(KX) 
to  a  war  reserve  fund,  and  to  carry  forw-ard  £2,800. 

The  Treuhand  Bank  fur  die  Elektrische  Industrie,  of  Berlin, 
which  now  belongs  to  the  A. E.G. — Carlswerk  group,  partici- 
pated, in  1914  for  the  first  time,  as  a  financing  institution, 
lor  which  purpose  it  was  originally  constructed  in  1909  by  the 
Felten  &  Guilleaume  Co.  (Carlswerk).  The  amount  in  ques- 
tion is  £575,<XX),  the  transactions  nece.s.sitating  a  further  call 
on  the  unpaid  share  capital.  As  net  profits,  the  accounts 
record  the  sum  of  £21,900,  as  compared  with  £14,-200,  and  the 
dividend  is  4  per  cent,  on  the  paid  capital  of  £500,000,  as 
contrasted  with  the  same  rate  on  £312,000  in  the  previous 
vear. 

The  report  of  Mcirowsky  £  Co.,  of  Porz,  Cologne,  whose 
manufactures  comprise  insulation  materials,  condensers,  etc., 
lecords  a  satisfactorj'  coui'.se  of  business  down  to  the  outbreak 
of  the  war,  when  the  turnover  considerably  declined,  partly 
owing  to  many  vetos  imposed  on  exports  even  to  neutral 
countries.  As  a  consequence  of  the  particular  clas,ses  of  manu- 
factures made,  it  was  impossible  to  obtain  compensation 
through  the  production  of  war  material.  The  gross  profits 
decreased  from  £f,3.<liKJ  in  1913  to  £40.000  last  year,  and  the 
net  profits  from  £29.(X)0  to  £23.000,  the  dividend  on  the  share 
capital  of  £150,0(K)  also  falling  from  12  per  cent,  to  9  per  cent, 
in  the  two  vears  respectively. 

The  directors  of  the  Bergmann  Elektrizifata  Werke,  of  Berlin. 
whose  financial  results  were  recorded  on  May  21st,  report 
that  the  slackening  in  the  general  economic  situation,  which 
was  in  progress  in  1914,  did  not  materially  prejudice  the  com- 
pany's activity  until  August,  when  stagnation  in  the  export 
trade  and  restrictions  in  working  on  i)<>ace  manufactures  to<ik 
place.  But  in  the  final  two  months  of  the  year,  after  over- 
coming the  difiiculties  as,s<-iciat<Nl  witli  the  adoption  of  ever>' 
new  method  of  manufa<ture.  an  increased  efliciency  wa.s 
reached  in  the  departments  which  were  organised  for  war 
vork,  and  the  number  of  workers.  despiU^  the  calling  of 
1  645  to  the  colours,  was  lirought  at  the  end  of  1914  to  the 
level  which  prevailed  at  the  clase  <if  July.  At  the  general 
meeting  held  on  Max  29th,  it  was  announced  that  the  orders 
on  hand  would  provide  work  for  months  forward,  and  that 
vork  was  being  carried  on  <lay  and  night  and  on  Sundays. 

Tlie  report  of  Hartmann  und  liraun,  of  Frankfort-on-Main, 
states  that  the  earning  conditions  were  greatly  influenced  by 
the  war,  as  a  coni^iderable  portion  of  the  company  s  manu- 
factures were  for  export,  and  hostile  countries  were  mostly 
concerned  in  this  resjiect.  Although  the  mechanical  work- 
shops were  not  essentiallv  equipix-d  with  the  larger  maclune 
tools  necessary  for  the  manufacture  of  war  material,  it  was 
possible  for  tlie  company,  after  some  time  of  diminished  acti- 
vity to  return  to  normal  eonditiofis  and  even  to  increa.-|eil 
woVking  to  some  extent.  The  aivounts  indicate  gross  prolitn 
of  £88  000  as  against  £100.<K)O  in  1913.  After  defraying  genernl 
expenses. 'interest  on  loans  for  ^WS-'KIO.  and  s.Mting  asid« 
tT'OOO  for  depreciation  as  compared  witli  i.ll.("tO,  the  net 
piolits  and  balance  forward  are  returned  at  £15.000.  as  agnin»t 
£'27  80O  in  1913.  and  a  dividend  of  S  lH>r  cent,  has  been 
declared  on  the  .share  capital  of  £8.5.000.  nd  contrasted  with 
I'l  per  cent,  in  each  of  the  four  ■  ■,      i.-  ■  v.,-,>< 


ilan;>oon  Electric  Tramway  and  Supply  Co.,  Ltd. 

Thk  directors  rc|)oi-t  that  during  1914  the  oars  travelled 
148-' 478  miles,  a  decreas.'  of  17.'2.^2.  and  canieii  n,K^8,94il 
p'asslmgers,  a  decreas,-  of  •2.'^'i.('^»S.  The  total  r.x-eipts  were 
Rs  8.82.917.  a  decrea.s."  of  R.s.  49.035.  or  5-2  p,'r  cent.  Up 
to  the  outlireak  of  war  the  monthly  receipt,^  showed  a  gain  of 
Rs  19  282  and  under  normal  conditions  the  rate  of  increaa© 
would  have  been  continual.  Confidence  among  the  Buniiese 
and  the  natives  of  India  is  gradually  being  re^sforw),  and  an 
improvement  in  the  traffic  is  now  ol.s.-rvable.  ^lofor  omni- 
bus traffic  (593.7'2-3  passeusera)  has  Iwn  '"'""'^"^-'i;,  ',7 
grws  receipts  being  Rs.  39.702,  and  the  expense  Rs.  42.814 
This  department  is  in  its  infancy,  and   a  slight  loss  is  not 
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surprising.  The  'buses  ere  expected  to  act  as  a  ynluable  feeder 
to  the  tiamways.  The  gross  receipts  for  current  supplied 
for  priv.ite  lighting  and  power  were  Es.  6.43,539,  an  increase 
of  11.5'2  per  cent.  The  working  expenses  were  43.14  per  cent, 
of  the  receipts,  as  against  4-2.16  per  cent,  in  1913.  The  gross 
receipts  of  the  house  wiring  and  supply  department  weie 
Ks.  1.5-2,699,  and  the  profit  was  Es.  25,348,  as  compared  with 
Es.  -22.478  in  1913.  The  gross  profits  were  ^62,453  plus  £1,168 
for  transfer  fees  and  interest.  This  is  disposed  of  as  follows  :  — 
Interest  on  debenture  stock  (.£13,119);  H  per  cent,  debenture 
stock  redemption  provision,  £6,100;  depreciation  on  sundry 
assets  in  Rangoon,  £1,767;  reserve  for  renewals,  £12,500: 
special  reserve  for  cables,  etc.,  £2.000;  and  other  items  making 
£41,600,  leaving  a-  net  profit  of  £-22,021  plus  £1,055  brought 
forward.  After  paying  preference  dividend  £15,0(X>  and  3  per 
cent,  on  the  oi-dinary  shares,  £2,766  is  to  be  can-ied  forward. 
An  nitration  of  thearticles  is  proiwsed  extending  the  period 
for  the  presentation  of  the  accounts.  A  provident  fund  of 
which  all  employes  under  written  agreements  wiU  be  com- 
pelled to  become  members  has  been  established.  The  sub- 
scription is  5  per  cent,  of  salan'.  the  company  contributing 
£.500  each  year  in  which  a  dividend  is  paid  on  the  ordinary 
shares.  Messrs.  S.  Balthazar,  P.  Tobin  and  J.  Taylor  have 
resigned  their  seats  on  the  boaixl.  Mr.  J.  Glynn,  of  Liverpool, 
has  been  elected  a  director,  and  Col.  A.  C.  de  L.  Joly  de  Lot- 
biniJre  and  Mr.  H.  D.  Dickie  are  recommended  as  directors. 
Sir  F.  W.  K.  Fryer,  K. C.S.I. ,  formerly  Lieut. -Governor  of 
Burma  has  accepted  the  chairmanship  rendered  vacant  by 
the  resignation  of  Mr.  Tobin. 
Annual  meeting",  June  23rd. 


Xew  General  Traction  Co.,  Ltd. 

The  annual  meeting  was  held  on  Tuesday  at  the  offices,  8, 
Crosby  Square,  E.G.  Baron  Emile  B.  d'Erlanger,  who  pre- 
sided, said  it  was  a  rare  pleasure  in  these  days  to  be  able  to 
preside  over  the  meeting  of  a  joint-stock  company  and  to  be 
able  to  say  that  the  results  had  been  but  httle  affected  by  the 
war.  Fortunately,  that  was  .so  in  their  case,  and  after  paj-ing 
the  same  dividend  as  last  year,  viz.,  4  per  cent.,  they  were 
able  to  carry  forward  £7,081,  against  £6, .500  brought  into  the 
account.  The  war  had  adversely  affected  the  Douglas  Southern 
Electric  Tramways,  Ltd.,  in  which  they  held  a  certain  interest. 
That  company  had  exijerienced  a.  large  falling  oft'  in  revenue, 
and  had  only"  paid  a  dividend  of  li  per  cent,  last  year;  and 
he  was  afraid  they  could  not  look  forward  to  any  dividend  for 
the  cun-ent  year.  Fortunately,  their  holding  in  that  company 
was  only  a  small  one,  and,  although  they  might  be  deprivetl 
of  any  revenue  nest  year  from  that  source,  it  would  only 
affect  them  slightly.  As  regarded  the  Norwich  Ti-amways,  the 
receipts  had  been  practically  unaffected  by  the  war,  although 
the  services  had  been  curtailed  through  the  early  closing 
hours.  Last  year  they  obtained  a  valuable  franchise  for  the 
extension  of  the  tramways  in  Norwich,  but  owing  to  the 
difficulty  in  obtaining  labour  consequent  upon  the  war  the 
•work  had  been  suspended  by  agi'eement  with  the  Corjxiration, 
and  it  was  impossible  t«  say  when  it  would  be  resumed. 

Mr.   C.  P.^KEMAN  seconded  the  motion,   which  was  carried 
unanimouslv. 


British  Electric  Traction  [to.,  Ltd. 

The  report  for  the  year  ended  March  31st,  1915,  states  that 
the  progress  of  the  associated  companies  in  regard  to  tramway 
and  omnibus  traffic,  and  the  sale  of  electricity,  continued  to 
be  satisfactoi-y  up  to  tlie  declaration  of  war.  The  disturbance 
in  the  business  which  then  took  place;  adversely  affected  the 
rex;eipt9  of  most  of  the  undertakings,  especially  those  whicii 
relied  upon  hohday  traffics.  On  the  other  hand,  the  receipts 
of  certain  undertakings  have  increased  during  the  war  owing 
to  exceptional  activities  in  the  districts  in  whicli  they  operate. 
and  dm-ing  the  last  few  months  many  of  the  other  under- 
takings have  shown  some  recovery.  Having  regard  to  the 
general  conditions  which  prevailed  dm'ing  the  greater  part  of 
the  year,  the  board  have  not  undertaken  new  enterprises 
involving  commitments  of  any  magnitude.  The  existing  busi- 
nesses of  the  associat<id  companies,  however,  have  been  fully 
maintained  and  consolidated,  and  in  some  cases  extended. 
Negotiations  for  the  improvement  in  the  tenure  of  certain 
of  the  associated  companies  are  in  progress.  An  agreement 
has  been  entered  into  for  the  sale  of  the  tramway  undertaking 
of  the  Devonport  and -District  Tramways  Co.  to  the  Plymouth- 
■Corporation  at  a  price  to  be  settled  by  ai-bitration,  and  is 
now  before  Parliament  for  confirmation.  The  grns.';  profit 
amounts  to  £-2-35.508,  as  compared  with  £-22-5.754  for  191:5-1914. 
After  detlucting  the  general  expenses  there  remains  £-209,295, 
plus  £17,1,30  brought  forward.  Deducting  debenture  stock 
interest  (£91,367)  there  remains  £1.35.057.  The  revenue 
account  has  been  debited  with  £11,191  for  additional  reserves 
against  sundn'  assets.  The  directors  recommend  the  payment 
of  the  dividend  for  the  year  upon  the  6  per  cent,  cumulative 
preference  stock,  and  a  dividend  of  3i  per  cent,  upon  the  7 
per  cent,  non-cumulative  preference  stock,  together  amount- 
ing to  £52,467.  being  dividends  at  the  same  rate  as  those  paid 
for  the  preceding  year.  This  leaves  a  balance  of  £71.399.  and 
in  view  of  the  directors'  proposal  to  proceed  with  the  reduc- 
tion and  re-arrangement  of  capital,  it  is  not  proposed  to  place 
any  portion  of  this  amount  to  reserve  for  depreciation,  but  to 


carry  the  whole  amount  forward.  During  the  year  invest- 
ments of  the  book  value  of  £59,379  have  been  sold  at  a  net 
loss  of  £117.  The  revenue  from  the  investments  and  under- 
takings amounted  to  £-217,184,  as  compared  with  £-209,045  in 
the  previous  year.  The  yield  for  the  past  year  on  £4,771,842 
was  4.55  per  cent.,  as  compared  with  4.47  per  cent,  for  the 
preceding  year  on  £4,672,458.  The  reserve  against  deprecia- 
tion of  investments  is  now  £482,162,  which  is  deducted  from 
the  amount  at  which  the  investments  and  undertakings  stand 
in  the  books.  There  are  additional  resei-%'es  of  £61,666  against 
other  as.sets,  and  a  balance  of  unallocated  revenue  amounting 
to  £71.399,  which  it  is  proposed  to  caiTv  forward.  The  directors 
are  of  opinion  that,  subject  to  some  small  modifications,  the 
scheme  for  reduction  and  re-arrangement  of  capital  should 
now  be  proceeded  with,  and  they  propose  to  call  the  necessary 
meetings  at  an  early  date;  Mr.  J.  S.  Eaworth,  who  has  been 
a  director  since  the  formation  of  the  company,  has  resigned 
his  seat  at  the  board,  but. his  services  have  been  retained  by 
the  company  as  technical  adviser.  Mr.  .\lfred  Shepherd  has 
teen  appointed  to  fill  the  vacancy. 
Annual  meeting  :  -June  iSth. 


Alnminiani  Corpotatien,  Ltd. 

In  their  report  for  1914  the  directors,  state  that  notwithstand- 
ing that  the  rainfall  during  the  year  was  not  sufficient  to 
enable  the  works,  to  be  carried  on  at  their  full  capacity  during 
the  whole  period,  together  with  the  adverse  conditions  created 
by  the  war,  they  record  a  further  increase  in  gross  profits. 
After  providing  for  debenture  interests  and  other  charges,  the 
net  profits  amount  to  £7,812,  plus  £1-20  brought  .forward. 
There  is  to  be  applied  in  writing  off  depreciation  on  plant  and 
machinerj'  £3,394,  and  on  buildings  account  £1,-2.52,  leaving 
£3,'286  to  can-y  -forward.  The  contractor  having  failed  to 
fulfil  his  contract  for  the  consti-uction  of  the  tunnel  to  bring 
the  Dulyn  water  into  the  Eigiau  Lake,  the  completion  of  the 
tunnel  has  been  seriously  delaye<l,  but  the  company  has  now 
undertaken  the  work  and  satisfactoiy  progress  is  being  made. 
^Mth  a  view  to  providing  the  necessarj"  capital  to  extend  the 
company's  water  power,  etc.,  the  directors  have  considered 
it  expedient  to  increase  the  first  mortgage  debenture  stock 
from  £50,000  to  £150.000.  The  chairman  of  the  company  (Mr. 
K.  ]\r.  Clark)  has  taken  up  the  increase<I  stock  to  the  extent 
of  £15,000  in  satisfaction  of  his  loans  to  the  company,  and 
since  the  close  of  the  accounts,  has  also  agreed  to  take  up 
an  additional  £10,0(X)  of  the  increased  stock  in  heu  of  his 
second  debentures,  which  became  redeemable  in  April  last. 
It  is  proposed  to  offer  the  balance  of  the  increased  debenture 
.stock  to  the  shareholdere  pro  raia  to  their  holdings.  In 
accordance  with  resolutions  passed,  the  rights  relative  to  the 
participating  shares  have  been  revised. 
.Annual  meeting  :  June  17th. 


I  nited  Electric  Tramways  of  Monte  Video.  Ltd. 

The  annual  meeting  was  held  on  Monday  at  Winchester 
House,  E.G.,  Mr.  G.  A.  Totjche,  M.P.,  presiding.  Ihe  Ch.^ir- 
M.\N  said  he  had  not  a  verj-  cheerful  story  to  give,  as  Ui-uguay, 
in  common  with  all  South  American  §tates,  had  been  pass- 
ing through  a  period  of  adversity.  The  situation  had  been 
one  of  much  difficulty.  The  commercial  depression  which 
made  the  previous  year's  operations  unsatisfactory  was  con- 
tinued and  aggravated  dui-ing  the  year  under  review.  It 
could  not  be  attributed  to  the  war.  although  that  accentuated 
the  difficulties.  Its  origin  lay  in  other  causes,  partly  economic 
and  partly  climatic.  To  meet  their  financial  engagements 
the  Government  had  found  it  necessary  to  create  internal 
debts  bearing  high  interest.  Bad  times  financially  were 
lionnd  to  operate  unfavourably  on  their  traffics.  But  misr 
fortune  did  not  come  alone,  and  the  elements  also  conspired 
to  make  things  unpleasant.  Continuous  bad  weather  pre- 
vailed, and-  the  country  was  visite<l  by  .several  violent 
c>;elones,  which  not  only  paralysed  traffic  for  hours — in  some 
cases  days — but  involved  expense  for  repairs  to  the  company's 
property.  The  board  had  also  had  many  anxious  questions 
to  deal  w-ith  from  the  expense  point  of  view;.  The  traffic 
leceipts  for  the  year  were  £361,465,  a  decline  of  £12,061,  or 
3.23  per  cent.  The  last  three  months  of  the  year^the  period 
covered  by  the  war — were  accountable  for  more  than  two- 
thirds  of  the  total  decrease.  The  number  of  pas.seugers  car- 
ried decreased  by  759.841  to  43.802.849.  Operating  expenses 
wfi'c  60.86  per  cent,  of  the  gross  receipts,  an  increase  of  1.-28 
per  <ent.  This  was  an  actual  decrease  in  the  amount  of 
expenses  of  £2.553,  but  it  would  have  required  a  further 
deciea.se  of  £4,626  to  maintain  the  same  ratio  of  exjienses 
to  receipts.  That  w-as  impossible  of  achievement.  The  year 
had  to  bear  exceptional  expenditure  resulting  from  the  stoi-m;; 
and  cyclones,  and  the  resulting  floods,  amounting  to  £3,164. 
There  was  an  unavoidable  additional  loss  of  £745  in  the  dis- 
counting of  nickel  and  silver  currency,  and  an  increase  in 
maintenance  charges  of  cars  and  permanent  way  of  £1,1*5. 
'those  items,  totalling  .£p.044,  represented  more  than  the  fur- 
ther decrease  of  £4,620  require<l  to  maintain  a  steady  ratio  of 
working  expenses.  Evei-y  care  was  taken  to  counteract  the 
decrease  in  receipts,  and  important  economies  were  effected. 
The  principal  of  these  economies  was  in  the  consumption  of 
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electric  current.  To  accomplish  thiB  purpose  a  very  strict 
system  of  instruction  and  supervision  of  the  drivers  had  been 
instituted.  The  net  traffic  receipts,  for  the  year  were  i'141,477, 
a  decrease  of  i;9,o08,  or  6.30  per  cent.  ITie  total  credits  to 
profit  and  loss  account  amounted  to  £135,858,  a  decrease  of 
j611,8'26.  The  profit  and  loss  account  charges  amounted  to 
£58,823,  an  increase  of  ±''2,420.  This  was  more  than  accounted 
for  by  the  increases  of  debenture  stock  interest,  viz.,  i'1,920, 
and  income  tax  £2,440.  The  net  profit  for  the  year  was 
£77,035,  plus  £12,641  brought  forward,  making  a  tcital  of 
£89,676.  This  wa.s  proposed  to  be  dealt  with  as  follows  :  — 
£3.370  had  been  set  aside  for  redemption  of  debenture  .stock, 
and  £2,.500  towards  redemption  of  the  .share  capital ;  £25,000 
had  been  added  to  the  renewals  and  contingency  account, 
making  the  total  set  aside  for  that  purpose  to  date  £155,000, 
out  of  which  a  sum  of  £15,832  had  been  written  oif.  leaving 
a  balance  of  £139,168.  For  four  conse<;utive  years  they  had 
paid  7  per  cent,  on  the  ordin.ary  shares,  so  that  a  reduction 
to  4  per  cent,  was  disappointing,  but  not  surprising  to  those 
who  knew  the  severity  of  the  cri.sis.  thi-ough  which  South 
.\merica  was  pa.ssing.  The  capital  expenditure  for  the  year 
fotalled  £-50,610,  compared  with  £122,1-58  in  the  previous  year. 
In  view  of  the  big  fall  in  revenue  and  the  serious  outlook, 
all  expenditure  of  a  capital  nature  had,  as  far  as  pos.siblc, 
been  rigorou,sly  curtailed.  The  completion  of  the  two  sub- 
station buildings  and  the  installation  of  the  necessary  plant 
practically  accounted  for  the  wjiole  of  the  expenditure  during 
the  year.  .\  consideralile  sum  (about  £20,000)  would  be 
require<l  for  additional  rolling  stock  on  order,  but  not  delivered. 
A  further  issue  of  capital  would  be  required  in  the  future 
(when  the  British  Treasury  i-ules  permitted),  for  the  com- 
pany must  look  to  some  continuing  expenditure,  governed,  iu 
part,  by  the  development  of  the  city,  and  in  part  by  the  pro- 
gramme of  the  municipality,  especially  as  regards  paving. 
Coming  to  the  results  for  the  first  six  months  of  the  current 
year,  frankne.«s  compelled  him  to  tell  them  that  the  position 
was  wor.se.  None  of  the  adverse  conditions  had  yet  dis- 
appeared; financial  depression  continued;  weather  conditions 
throughout  the  .summer  season  had  been  bad.  fourmonthsof  the 
.«ix  being  classed  as  rainy,  and  the  remaining  two  as  unsettled. 
Expenses  were  increasing,  in  some  directions  in  an  unpre- 
cedented degree.  The  price  of  coal  had  risen,  and  freight  had 
double'd,  so  that  their  coal  bill — always  a  heavy  item,  would 
this  year  be  exceptionally  large.  The  actual  figures  for  the 
half-year  were  :  Traffic  receipts— 1915,  £174.655;  1914,  £200.181, 
a  decrease  of  £25,-526;  net  receipts— 1915,  £68,-311;  1914, 
£88,095.  a  decrease  of  £19.784.  It  was  difficult  to  foresee  what 
would  transpire  during  the  second  half  of  the  year  now  cur- 
rent. Tire  worst  might  be  nearly  over,  for  they  would  soon 
arrive  at  a  time  when  the  takings  would  begin  to  compare 
with  the  months  of  last  year  that  showed  the  heavy  decreases. 
They  were  clearly  in  for  a  bad  year.  The  tide  was  still  on 
the  ebb,  but  it  might  turn  before  long,  and  when  it  did  the 
flow,  if  not  so  rapid  as  the  ebb,  might  be  vei'y  pronounced. 
There  were  .several  factors  making  for  a  return  of  prosperity. 
There  was  the  practice  of  individual  thrift,  while  war  condi- 
tions had  established  a  steady  market  at  favourable  prices  for 
past(3ral  and  saladero  produce,  such  as  cattle  and  .sheep,  wheat 
and  maize.  With  diminished  expenditm'e  and  importe  and 
better  prices  for  exports,  gold  would  flow  into  the  country. 
Already  the  imnrovcment  in  South  .\merica  was  beginning 
to  manifest  Itself  in  portions  of  the  .\rgontine.  In  some  re^ 
pects  Unaguay  wa.s  a  little  later  than  ."Vrgentina  in  feeling  the 
full  force  of  the  decline,  and  she  might  be  later  also  in  experi- 
encing the  full  benefit  of  the  recovery. 

Mr.  H.  P.  GnxNiNO  .seconded  the  motion. 

Eeplying  to  a  shareholiler,  the  Chairman  said  they  had  been 
experimenting  with  oil  fuel,  and  were  still  doing  .so,  but  the 
trouble  was  the  question  of  supply  at  advantageous  pricee. 

The  report  was  adopted. 


India-RiibbtT,  <;iitta-I*erclia  and  Tolcaiaitli  Works 

Co.,  Ltd. — As  foreshadowed  in  the  chairman's  remarks  at  the 
half-yearly  meetiner  in  .June  last,  it  has  been  decided  to  abandon 
the  half-yearly  meeting,  a  course  pursued  by  many  other  companies 
dnriner  the  war.  In  announoingr  this  fact  the  directors  report  that 
the  works  at  Silvertown  are  very  busy  in  many  departments,  and 
it  is  hoped  that  the  year's  results  will  be  favonrable,  though  the 
prices  of  labour  and  coal  are  considerably  higher  than  last  year 
owine  to  the  war.  The  cable-ship  Dacia  has  had  ooneiderable 
employment,  and  the  board  has  reason  to  expect  a  continuance  of 
it.  The  French  works  were  closed  entirely  for  several  weeks  dnrinfr 
last  year  on  account  of  the  close  proximity  of  the  German  Army. 
As  stated  in  the  directors'  report  for  last  year,  before  the  war 
broke  out  the  organisation  had  been  placed  on  a  thoronghly  pound 
ban",  and  the  works,  although  greatly  hampered  by  the  shortage 
of  labour,  are  now  doing  a  sound  and  steady  business.  The  directors- 
have  der  ided  to  distribute  a  dividend  of  5s.  per  share,  less  income- 
tax,  on  the  preference  shares,  being  the  half-yearly  dividend  due 
on  July  1st,  at  the  rate  of  r>  per  cent,  per  annum  ;  and  a  dividend 
of  5s.  per  share,  free  of  income-tax,  on  the  ordinary  shares,  being 
an  interim  dividend  of  2i  per  cent. 

Sliawiiiipit   Water    and   I'ower    Co, — A    dividend 

of   1  i   per  cent,  on  the  common   stook   for  the  quarter  ending 
June  :)Otb  is  announced. 


Montreal  Light,  ileal  and  Power  Co.— The  report  for 

1914  states  that  the  net  revenue  was  3,085,907  dolp.  which,  after  de- 
ducting fixed  charge3(489,164dols.),leave8the  net  income  2,596.743 
dels.  Dividends  to  the  amount  of  1,827,500  dols.  have  already 
been  paid  and  10,000  dola.  have  been  appropriated  to  the  ofEcers' 
and  employes'  pension  fund,  leaving  7.")9,243  dols.  to  be  transferred 
to  general  surplus.  The  increases  in  surplus  earnings  have  accrued 
mostly  from  the  operations  of  the  earlier  part  of  the  year,  and 
while  the  effects  of  the  disturbed  business  conditions  resulting 
from  the  war  have  not  been  so  serious  as  for  most  indostries,  the 
effects  of  the -depression  have  buen  distinctly  felt  in  the  nnuenally 
large  number  of  disconnections  and  the  increase  Jn  bad  debts,  the 
latter  of  which  amounted  to  more  than  three  times  that  of  any 
previous  year.  The  outlook  for  the  coming  year  is  not  aa  bright 
as  usual,  and  is  aggravated  by  the  fact  that  large  expenditures  for 
wax  taxes  on  imported  raw  materials  and  supplies  have  to  be  faced. 
— Financier. 

Kew  British  Ever-Ready  Co..  I,td.— At    the  annual 

meeting  held  at  the  works,  Hercules  Place,  HoUoway,  X.,  on 
June  7  th,  the  directors  reported  that  for  the  year  ended 
March  31  st,  191.-i,  the  profit  available  for  distribution,  including 
£8.5'.i  brought  forward,  and  after  writing  off  depreciation,  balance 
of  preliminary  expenses,  ic,  and  transferring  £5  OCo  to  general 
reserve,  amounted  to  £29,95s.  An  interim  dividend  was  declared 
and  pa'd  on  the  preference  shares  on  December  let,  1914,  amonnting 
to  £2,!t7.^.  The  directors  now  recommended  a  final  dividend  on 
the  preference  shares  at  the  rate  of  65  percent,  per  annum,  making 
the  maximum  of  10  per  cent,  for  the  year,  requiring  £5,52."),  and 
after  payment  of  10  per  cent.,  and  a  bonus  of  2  per  cent,  on  the 
ordinary  shares  for  the  year,  £7,6.'i8  is  carried  forward. 

James  Keitli  &  Blaeknian  (o..  Ltd.— According  to 

ihe  Financial  Tiwe*  the  net  profit  for  the  past  year  was  £13.;iC2. 
A  dividend  of  10  per  cent.,  tax  free,  on  the  ordinary  shares  is  to  be 
paid, 

Automatic  Telei)lione  .Manufactnrinif   Co..  Ltd.— 

The  share  and  transler  bjoks  will  be  closed  Irom  17ih  to  2(th 
inst.  inclusive^  for  the  purpose  of  preparing  the  dividend  warrants 
on  the  6  per  cent,  preference  shares  for  the  half-year. 

National  Electric  SHjipi.v  Co,.  Ltd.— Interim  divi- 
dend 2<).  6d.  per  share,  less  income-tax,  on  the  ordinary  -hares  for 
the  half-year. 

Vulcan   Boiler  and  (.eneral    Insurance  to..  Ltd. 

— An  interim  dividend  at  the  rate  of  18  per  cent,  per  annum  i^ 
announced  for  the  half-year. 


STOCKS    AND    SHARES. 


Tuesday  Evf.nino. 

Stock  Exchange  markets  are  awaiting  news  with  reference 
to  the  next  War  Loan.  That  some  sort  of  issue  is  contem- 
plated in  the  near  future,  the  House  regards  as  assured;  and 
the  debate  in  the  House  of  Commons  to-night  (Tuesday),  on 
the  Vote  of  Credit,  is  expected  to  pixxluce  eonie  sort  of  hint 
as  to  the  Government's  intentions.  Money  is  plentiful  enough, 
and  there  is  still  a  demand  for  good-class  stocks  paying  reason- 
able rates  of  interest.  Something  of  a  feature  is  the  revival 
in  the  rubber  share  market,  in  consequence  of  the  steady 
climb  in  the  price  of  the  raw  etuff.  Another  feature  this  week 
has  been  sharp  recovery  iu  Underground  Electric  income  bonds. 
The  stocks  and  shares  connectc<l  with  the  Electricity  Supply 
companies  are  exceedingly  quiet. 

Tho  income  bonds  of  the  Underground  Electric  Railways 
have  recovered  5  ot  the  CJ  poiut-s  which  they  shed  List  week, 
and  the  price  moved  up  to  75  as  abruptly  a.i  it  had  droppc<l 
from  that  ligurc  to  70.  Pressure  to  sell  has  been  removed,  and 
■A  few  buyers  who  came  in  with  timid  onlers,  in  amounts  of 
one  and  two  hundreds,  fouml  that  tlicir  intended  operations 
had  a  remarkable  effect.  A  gotxl  deal  of  liiisinc.ss  is  doing  iu 
the  bonds,  and  the  contention  advancetl  here  last  week  that 
tlie  fall  was  considerably  overdunc,  while  it  was  good  at  the 
time  of  writing,  turned- out  to  bo  too  lato  to  advantage  readers, 
inasmuch  as  the  iwovery  hail  start*'*!  before  tliis  na|icr  was 
published  on  Friday  morning  last.  Tliere  is  a  small  iinprove- 
uient  to  rec<ud  iu  the  Company's  Is.  shares,  but  the  £10  issue 
remains  at  '^^. 

Districts  had  a  .sharp  drop  to  IIJ,  and  so  far  have  faile<l  to 
recover.  Metroixilitans  cased  off  to  'i^i,  and  Steam  etcK-ks  are. 
weak  throughout,  mainly  on  account  of  the  fear  that  coal 
contraclLs,  which  have  to  be  rcvi.-^xl  at  the  end  of  this  month, 
will  be  effected  at  prices  very  different  fi-om  those  ruling  pre- 
viously. An  advance  of  about  6s.  [kt  ton  is  expected  to  be, 
roughly  speaking,  the  average  addition  to  tho  companies'  fuel 
bills. 
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This  question  of  fuel  affects,  of  course,  illumination  com- 
panies as  well  as  the  railways,  and  prices  in  the  gas  market 
are  heavy.  Amongst  electricity  shares,  no  changes  have 
<iccuiTed  since  our  last  notes  appeared;  and  the  buyers  who 
recently  have  been  on  the  look  out  tor  cheap  stock  are  still 
tK'cupying  the  same  position.  It  is  said  that  most  undertakings 
connected  with  the  supply  both  of  gas  and  electricity  are  being 
asked  to  adapt  part  of  their  machinery  for  the  purposes  of 
mr.nitions,  and  it  may  be  that  this  side-branch  will  be  of 
useful  assistance  to  the  companies  during  the  slackest  jieriod 
of  the  year.     Business  is  quiet. 

The  British  Electric  Traction  Co.  repeats  its  previous  divi- 
dend performance  by  declarina  3^  per  cent,  on  the  7  per  cent, 
non-cumulative  preference  stock,  and  this  has  caused  a  demand 
for  all  sis  of  the  Company's  stocks.  Prices  are  nominal,  in 
the  sense  that  there  fs  scarcely  any  supply  to  be  obtained, 
hoklers  preferring  to  keep  their  investments,  and,  if  anything, 
wishing  to  increase  rather  than  to  rexilise  them.  Therefore 
the  6  per  cent,  cumulative  preference  is  up  to  70,  the  7  per 
cent,  non-cumulative  has  risen  to  35,  the  preferred  and  de- 
ferred to  10  and  5  respectively.  B.E.T.  5  per  cent,  debenture 
stock  is  87,  and  the  4J  per  cent,  second  debenture  stock,  which 
has  not  changed  hands  for  over  six  weeks,  is  called  75.  For 
1914.  as  already  observed,  the  Company  paid  3^  iier  cent,  on 
the  7  per  cent,  non-cumulative  preference  stock,  which  was 
an  improvement  of  i  per  cent,  on  the  distribution  for  the  pre- 
vious twelvemonth. 

The  Victoria  Falls  and  Transvaal  Power  Company  has  de- 
clared a  dividend  at  the  rate  of  6  per  cent,  per  annum  for  ten 
months  on  the  preference  shares,  so  clearing  off  all  the  an-ears 
up  to  the  end  of  .-^pril,  1914.  This  is  a  better  result  than  had 
been  expected,  and  the  price  of  the  shares  improved  to  15s.  fid., 
while  the  6J  per  cent,  second  mortgage  debentures  are  a  little 
better  at  88J.  The  latter  price,  by  the  way.  is  5^  points  above 
the  quotation  of  the  debentures  when  war  broke  out;  and  the 
preference  shares  now  stand  about  a  florin  higher  than  they 
did  at  that  time. 

Brazil  Tractions  are  a  jumpy  market,  and  from  54,  on 
Fiiday,  they  fell  to  51i  to-day  (Tuesday),  the  price  moving  in 
sympathy  with  the  Rio  rate  of  exchange.  This  touched  nearly 
Is.  Id.  before  it  reacted  a  little.  Mexican  ludustiuals  show  a 
slightly  hardening  tendency,  on  the  publication  of  the  United 
States  Note  to  Gei'many ;  this  has  been  read  as  an  indication 
that  America  has  no  intention  of  embroiling  herseU  in  the 
Emopean  struggle,  and  therefore  may  have  the  greater  in- 
clination to  intervene  in  the  cause  of  straightening  out  alfairs 
in  Mexico. 

Anglo-Argentine  Trams  have  improved  a  little  as  regards 
the  1st  preference  and  the  4  per  cent,  debenture  stock,  though 
the  Fives  are  i  lower.  A  reassuring  statement  from  the  Central 
Argentine  Eaihvay  says  that  the  exodus  of  Italians  from  the 
Eepublic  is  not  considerable,  and  it  is  hoped  that,  even  if  it 
increases,  prejudicial  influence  will  not  be  exercised  thereby. 
Upon  this,  most  securities  connected  with  Argentina  have 
braced  up. 

In  the  Telegraph  market.  Westerns  gave  way  I  to  13g,  not- 
v^ithstanding  the  declaration  of  the  third  quarterly  mterim 
dividend  of  3s.  per  share,  as  usual.  Anglo-American  Tele- 
graphs are  better,  thanks  to  a  marked  improvement  which 
has  occurred  in  most  issues  connected  with  the  United  States. 
The  Eastern  group  is  a  httle  dull.  Good  business  is  taking 
place  in  Marconis,  for  which  optimistic  dividend  anticipations 
continue  to  act  as  the  principal  stimulus.  Oriental  Telephones 
gained  the  fraction  at  2J,  while,  on  the  other  hand.  United 
River  Plate  Telephones  eased  oil  to  6  on  the  appearance  of  a 
small  seller. 

Callender's  Cable  shares  have  come  in,  on  account,  it  is 
said,  of  a  deceased  estate;  the  price  weakened  J  to  llf,  at 
which  it  wDl  be  noticed  that  the  yield  is  the  excellent  one  of 
six  guineas  per  cent.  Henley's  have  hardened  to  14^,  which 
makes  the  return  on  theii'  shares  ^7  ISs.  8d.  per  cent. ;  so 
that  the  p^;evious  difference  of  42s.  in  the  retm'n  is  being 
diminished.  General  Electric  preference  gave  way  to  10. 
Livei-pool  is  buying  British  Aluminimn  ordinary  and  prefer- 
ence ;  and  -  although  the  nominal  prices  show  comparativel.v 
little  change,  the  market  is  a  strong  one,  and  there  is  not 
much  floating  supply.  British  Insulateds  are  firm  at  llj,  and 
India  Rubber  .shares  at  9,  while  Babcock  &  Wilcox  continue 
to  change  hands  on  the  basis  of  50s. 

In  the  rubber  market,  as  already  indicated,  there  is  notice- 
able strength  and  an  unusual  amount  of  animation.  The  price 
of  the  raw  article  is  now  close  to  half-a-crown  per  lb.,  and 
<ompany  after  company  shows  that  it  can  make  highly  satis- 
factory profits  at  anything  like  this  figure.  .Attention  for  the 
time  being  is  directed  principally  to  the  younger  companies 
with  large  estates  at  present  not  wholly  in  bearing,  the  argu- 
ment being  that  as  their  prices  stand  relatively  and  sulistan- 
tially  lower  than  those  of  the  more  mature  undertakings, 
there  is  considerably  more  scope  for  advance  in  dividends  and 
capital  value  than  the  seniors  can  expect.  The  buying  move- 
ment proceeds  from  the  provincial  centres  as  well  as  from 
London  itself;  and  so  long  as  the  price  of  rabber  keeps  good, 
it  is  safe  to  prophesy  that  the  share  market  will  remain 
robust.  Armament  shares  are  quiet,  unaffected  in  any  way 
by  the  fierj'  eloquence  of  the  IVIinister  of  Munitions.  Prom 
the  pru'ely  market  point  of  view,  his  demand  for  more  shells, 
and  ever  more  shells,  is  countered  by  the  knowledge  that  war 
profits  are  not  going  to  be  permitted  to  assume  extravagant 
proportions. 
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BoHE   ElEOTBICITT  OOMPASIBS. 

Price 
Dividend,    Juue  15,    Rise  or  fall     Yield 

1914.  1915.         cbis  week.        p.c. 

Brompton  Ordinary       10  81  —  £6    13 

do.        7  per  cent.  Pref 7  75  —  4  10    4 

Charing  Cross  Ordinary           ....  5  4J  —  5  17    8 

do.       do.       do.    4J  Pref.         ..  4i  ii  —  6    a    1 

do.        do.  Oity  Pref 4J  4  —  6  12    6 

do.     4  Deb 4  90  —  4     9     0 

Chelsea        5  4|  —  5    8    1 

do.     4iDeb 4J  92  —  4  17  10 

Cityof  London 9  13J  —  6  U    0 

do.       do.    6  per  cent.  Prel.      . .  6  \ii  —  4  18    0 

do.        do.     6  Deb B  lla  —  4     9     8 

do.         do.     4»Deb 44  96  —  4  13  10 

County  of  London          7  Hi  —  6    3    1 

do.        do.        6  per  cent.  Ptef.  . .  6  lla  —  6    4    4 

do.         do.         Ist  Deb 4J  100  —  4  10    0 

do.        do.        2nd  Deb 4$  95  zd  —  4  14    9 

Kensington  Ordinary 9  7  —  687 

London  Electric 4  1^  —  800 

do.        do.    6  par  cent.  Pref,      . .  6  r.  —  6    0    0 

do.        do.    4  Deb 4  87  —  4  12    0 

Metropolitan         SJ  8^  —  6  12    6 

do.           4J  per  oent.  Pret.         . .  4*  4  —  6  12    6 

do.            4*  Deb 4j  94  —  4  16     9 

do.            BJ  Deb 8J  74  —  4  12     0 

St.  James"  and  Pall  Mall         ....  10  7J  —  6  la    4 

do.     do.     do.     7  per  oenl.  Ptef,  7  <ii  —  6    9  10 

do.     do.     do.    84  Deb '    8J  75  —  4  13    4 

South  London        5  3  —  6  13    4 

South  Metropolitan  Prel.        ....  7  lA  —  6    4    5 

Westminster  Ordinary 9  7i  —  642 

do.           4iPtel 4i  4J  —  4  14    9 

TblE^  RAPB8  AND  TELEPHONES, 

Anglo- Am.  Tel.  Pret 6  106  4  1  5  13    4 

do.              Det IJ  228  +  J  6  12    4 

Chile  Telephone 8  6J  —  6  18    6 

Cuba  Bub.  Ord 5  84  —  6  17     8 

do.        Pret 10  16  —  6  13    4 

Eastern  Extension          7  13  —  '631 

do.                  4  Deb 4  91  —  4     8    U 

Eastern  Tel.  Ord 7  ISU  —J  "6    18 

do.           34  Prel 84  76'  —  '  4  12    1 

do.           4  Deb 4  91  —  480 

Globe  Tel.  and  T.  Ord 6  11  —  "6    4    9 

do.                Pref 6  llf  —  5    2    2 

Gl.  Northern  Tel 22  33  —  6  13    4 

Indo-European 65/-  64  —  .604 

Marconi       20  11  +   jS  10  13    4 

New  York  Tel.  44 44  97  —  4  13    0 

Oriental  Telephone  Ord 10  24  ■¥  i  4  14    1 

do.                   Pre! 6  l^  —  5    11 

Tel.  Egypt  Deb 44  88  —  5    2    3 

United  R.  Plate  Tel B  6  —4  "7  10    0 

do.                   Pref B  6  —  BOO 

West  India  and  Pan 1  li  —  8    0    0 

Western  Telegraph        7  13g  —J  'i  19    8 

do.              4  Deb 1  91  —  4    6    6 

BoKK    Bails, 

Central  London,  Ord.  Assented        ..4  77  —  6    4    0 

Metropolitan          U  28j  —J  4    7    0 

do.            Distriol Nil  U/t  — IJ  Nil 

Underground  Electric  Ordinary        ,,  Nil  IJ  —  Nil 

do.               do.      "A"    ..         ..  Nil  4,6  -I- fid.  Nil 

do.              do.      Inoome          ..6  75  +'>  '9    6    8 

Foreign  Trams,  &c, 

Anglo-Arg.  Trams,  First  Pref.          . .  64  44  -)-  J  6    2    3 

do.               2nd  Pref 54  B|  —  7    6    8 

do,                4  Deb 4  B44  -1-4  4  14     ti 

do.              4*  Deb 44  8»  —  6    3    6 

do.              6  Deb 6  fc6i  —  4  5  16    7 

Brazil  Tractions 6  6li  —2  11  13    0 

Bombay  Electric  Pref 6  1(^  —  6  16  10 

do.             44  Deb 44  92  *l  4  17  10 

Mesioo  Trams Nil  33  +1  Nil 

do.           6  per  oent.  Bonds      ..  —  63  —  Nil 

do.           6  per  oent.  Bonds      . .  —  80  —  Nil 

Mexican  Light  Common          ..         ..  Nil  20  —  Nil 

do.              Pref Nil  39  —  Nil 

do.              Ist  Bondi        ....  —  48  —  — 

Adelaide  Sup.  6  per  oent.  Pret,          . .  6  6^  —  6  10    0 

do.          6  Deb 6  103  —  4  17    1 

MANTTTAOTUBINa   COMPANIES, 

Babcock  &  Wilcox           14  24  —  5  12    0 

British  Aluminium  Ord.                      ..  6  21/9  -f3d.  4  12    {J 

do.                Pref B  l«/6  —  6    9    9 

British  Insulated  Ord 15  lU  —  6  13    4 

do.            Pref 6  Bj  —  600 

British  Westinghouse  Pref 74  l|  —  8    0    0 

do.        4  Deb 4  72  —  6  11     1 

do.       6  p.  lien         6  101  —  .<;  19    0 

Callenders 16  111  _  4  664 

do.         6  Pret 6  5  —  6    0    0 

do.       44  Deb 44  98  —  4  12    4 

I'astner-Kellner 15  SJ  —  4  12    6 

Kdlson  4  Bwan,  X3  pd Nil  12W  —  Nil 

do.      do.      fully  paid         ..         ..  Nil  1^  —  Nil 

do.      do,      4  Deb 4  63  —  670 

do.       do.       6  %  Deb B  60  —  8     6    8 

Klt'ctrio  Construction 6  13/-xd  —  9    4    8 

do.              do.         Pret 7  Ij.l  —  7    0    11 

Gen.  Eleo.  Pret li  10  —  ,  ,  r.    0    0 

Henley          20  UA  H    i  WH    8 

do.       44  Pret 44  il  —  4  12    4 

do.       44  Deb 44  97  —  4  IJ    9 

India-Rubber         ..         5  9  —  S  11     1 

Telegraph  Con 20  87  —  6    9  11 

*  Allowance  made  tor  dividends  being  paid  free  of  income-tax. 


'kietoria  Falls  aud  Transvaal   Power  (o..  Ltd.— 

The  directora  have  declared  a  10  months"  dividend  at  the  rate  of 
li  per  oent.  per  annum,  lesa  income-tax,  on  the  prefersnce  sharee, 
thereby  making  the  aumnlative  dividend  paid  np  to  April 
30th,  1914. 
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ELECTRICITY    IN    FARMING.— III. 


ALTHOUtiH  somewhat  beyond  the  scope  of  this  article,  we 
may  mention  that  electric  lighting  and  "other  uses"  of 
electricity  have  made  great  progress  in  Hereford,  which,  as 
a  country  and  market  town,  possessing  a  fine  cathedral  and 
historical  associations  extending  back  some  800  years,  is  a 
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and  it  will  undoubtedly  be  adopted  both  in  the  city  and  by 
the  larger  houses  served  in  conjunction  with  the  farms. 
The  electricity  department  has  also  taken  the  first  steps  to- 
introduce  the  electric  vehicle  in  Hereford,  by  using  a  light 
electric  truck  for  its  own  work  about  the  town,  and  we 
gather  that  inquiries  for  delivery  vans  of  this  type  have- 
resulted. 

This  brings  us  to  another  interesting  point :    successful 


Aerating  Machinery. 


Bottle  Hoist. 


Electric  Driving  in  Cidek  Mill,  Hebefobd. 


favoured  residential  centre.  Practically  every  public  build- 
ing is  electrically  lighted  ;  this  applies  to  all  the  churches 
and  the  cathedral,  in  which  the  Gilbert  Scott  lighting  fittings 
have  been  converted  and  some  360  lamps  are  installed. 

As  regards  "other  uses,"  about  120  kw.  of  electric  heat- 
ing and  cooking  apparatus  is  in  use  in  the  city,   including 


as  have  been  the  initial  efforts  to  supply  outlying  farms  and 
houses,  there  is  a  limit  to  the  load  which  can  be  taken  on 
the  low-pressure  direct-cui  rent  overhead  lines,  and  the  in- 
creasing demands  for  electric  power,  lighting,  cooking  by 
those  adjacent  to  the  transmission  routes  has  led  Mr.  Kerr 
to  formulate  a  much  more  ambitious  scheme — which  is,  un- 
fortunately, deferred,  owing  to  the  war — by  means  of  which 


35-H,F.  Pipe-Ventilftted  Motor. 


about  200  irons  ;  six  consumers  have  adopted  electric  cook- 
ing and  heating  extensively,  but  pending  improved  manu- 
facturing methods  in  the  way  of  standardised  replacements, 
&c.,  this  branch  of  the  supply  business  is  not  being  pushed. 
Still,  where  used,  electric  cooking  is  giving  satisfaction, 


75-11. !■.  Motor  Uriving  Holler  Mill. 

Electrical  Floub  Mill  Drives,  Herefoei). 

the  supply  will  be  available  anywhere  within  a  live-mile 
radius. 

This  anticipates  the  installation  of  a  ],250-KW.  three- 
phisc  turbine  plant  to  supply  current  at  S,.300  volts  pres- 
sure by  means  of  overhead  transmission  iu  the  surrounding 
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■districts.  It  is  estimated  that  the  saving;  in  fuel  cost  alone 
over  the  existing  plant  would  justify  the  depari,ure.  and 
that  very  nimy  farming  and  other  consumers  would  becjme 
accessible  to  the  undertaking. 


factory    or    industrial 


MOTOE   AND   FOOD-PeEPABISG    MaCHISEEV    ON   AN    AlTBINCHAM    FaRM. 


We  are  much  indebted  to  Mr.  Kerr  for  discussing  the 
peculiar  supply  problems  of  the  Hereford  area  with  us  :  the 
results  which  he  ha?  achieved,  and  the  methods  adopted  to 
secure  them,  deserve  the  cartful  study  of  all  central  station 
engineers  situated  in,  and  mainly  dependent  on,  an  agri- 
cultural area  for  future  success. 

Farm  Suppli/  at  Allrituham. — The  Altrincham  Electric 
-Supply,  Ltd..  has  recently  given  a  supply  to  a  local  285- 
acre  farm,  where  about  30  lights  are  installed  in  the  house, 
all  farm  buildings  and  yard,  and  only  electricity  is  used. 
The  entire  farm  plant,  including  a  corn  mill,  chatf  cutter, 
root  pulper,  cake  mill,  &c.,  is  driven  by  a  Tj-b.h.p.  100-volt 
•single-phase  motor  fixed  in  the  granary. 

The  wiring  in  the  farm  buildings  is  generally  in  porcelain 
cleats  on  the  surface,  and  the  farm  is  supplied  at  2,000  volts, 
80  cycles,  through  half  a  mile  of  concentric  cable  laid  across 
the  cmsumer's  land,  at  about  2-ft.  depth,  the  pressure  being 
transformed  down  to  100  volts,  and  metered  at  the  farm. 
The  consumer  pays  6d.  per  unit  for  lighting  and  Hd.  for 
power,  and  it  is  understood  that  he  would  have  been  well 
satisfied  if  his  first  quarter's  bill  had  been  tjiree  times  as  large, 
despite  the  fact  that  it  was  swollen  by  sundry  demonstra- 
tioas  for  the  edification  of  neighbouring  farmers. 


We  are  indebted  to  Mr.  Fawcns,  the  chief  engineer  of  the 
company,  for  these  particulars  and  accompanjing  views  ;  we 
gather  that  he  also  is  favourably  impressed  with  the  proip?cts 
for  fai  m  supply  in  his  district. 

Sufficient  has  been  said  to  indicate 
that  this  subject  has  a  real  interest  to 
a  numerous  class  of  supply  engineers 
in  this  country,  who  have  been,  figura- 
tively speaking,  "  all  out  of  it,"  in 
comparison  with  their  more  fortunate 
brethren  in 
centres. 

But  reverting  to  an  earlier  remark, 
(7  is  necessar//  in  the  first  instance  to 
convince  the  farmer,  whose  educational 
intervals  are  not  numerous,  and  more 
particularly  confined  to  agricultural 
shows. 

The  steam  and  oil  engine  manufac- 
turers make  the  utmost  of  these  occa- 
sions, but  we  believe  that  electrical 
exhibits  are  conspicuously  absent,  and  a 
co-operative  electrical  farming  exhibit 
oa  American  lines,  such  as  that  descriljed 
in  our  pages  on  August  23rd,  1912, 
or  that  which  formed  a  feature  of  the 
Christiania  Exhibition,  and  was  referred 
to  in  our  issue  of  August  14th  last,  is  a 
thing  unheard  of  here. 


Fabmtabd  Wieinq,  Altbincham. 

This  installation  was  responsible  for  another  farmer  taking 
a  supply  for  lighting  and  power  from  the  company  within  a 
month. 


Dbive  fob  Pulping  Machine  ;  Electric  Wibing,  &c. 

Testimony  to  the  value  of  the  "  personal  demonstration  " 
comes  from  far-off  New  Zealand,  where  the  farmer  share- 
holders of  the  Tai  Tapu  Co-operative  Dairy  Co.,  as  a 
result  of  a  short  experience  of  its  electrical  operation — made 
possible  by  the  advent  of  hydro-electric  power— decided 
that  they  must  have  electric  light  and  power  on  their  own 
farms,  and  a  scheme  for  that  purpose  has  been  organised. 

Almost  every  house  and  farm  in  the  district  has  decided 
to  use  electric  light,  and  numerous  shearing  plants  and  a 
dozen  milking  plants  are  to  be  connected,  while  one  farm 
is  adopting  electric  cooking  and  heating  throughout. 

Three  overhead  lines  covering  12  miles  of  route  will 
ouple  the  factory,  which  will  be  a  central  dittribution 
pjint,  and  consumers  ;  the  latter  average  four  per  mile,  and 
will  be  charged  at  fixed  rates,  no  meteis  being  used. 

The  question  of  method  of  charging  is  important ;  under 
the  fixed-rate  system  the  farmer  knows  exactly  what  his 
electricity  is  going  to  cost  him,  and  this  is  what  a  good 
nnny  English  farmers  will  want  to  know,  although  they 
may  have  only  the  haziest  idea  as  to  the  cost  of  running  a 
steam  plant  for  similar  work. 

In  this  country  such  rates  as  Gd.  per  unit  for  lighting  and 
2d.  to  2.\d.  per  unit  for  power  are  really  an  attractive  pro- 
position to  the  farmer,  but  it  is  advisable  to  offer  a  sliding 
scale  down  to  the  Id.  rate,  which  the  farmer  may  calculate 
on  reaching,  even  though  in  practice  he  never  does  so. 

In  conclusion,  it  seems  obvious  that  good  results  are  almost 
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certain  to  be  obtained  by  demonstrating  to  the  farmer  what 
•can  be  done  by  electricity,  and  arrangements  should  be 
mide  between  the  agricultural  machinery  and  electric  manu- 
facturers to  carry  out  this  work  at  agricultural  shows,  &c. 

We  would  suggest  that  this  matter  is  sufficiently  im- 
portant to  attract  the  attention  of  the  I.M.E.A.,  many  of 
the  members  of  which  body  are  situated  in  agricultural 
areas  which  must  of  necessity  be  made  to  yield  some  revenue 
in  the  future  if  the  supply  undertakings  are  to  maintain  a 
reasonable  rate  of  progress.  The  fact  that  at  least  a 
quarter  of  the  uudertakings  in  the  county  fall  within  this 
category  i-i  significant. 


ECONOMIC    OPERATION    OF    ELECTRIC 
OVENS.' 


By  PERCY  WILCOX  GUMAER. 


Even  to-day  very  little  is  known  of  the  proper  conditions  of 
time  and  temperature  to  use  in  cooking  various  articles  of 
food  so  as  to  secure  the  greatest  efficiency.  With  electric  cook- 
ing the  temperature  at  which  food  is  cooked  makes  a  con- 
siderable difference  in  the  cost  of  the  cooking. 

In  order  to  determine  the  losses  of  energy  in  electric  cooking 
iind  the  best  methods  of  preparing  various"  articles  of  food  in 
electric  ovens,  tests  were  made  on  three  connnercial  ov'ens  and 


Fig.  1.— Oven  No.  1. 


Fig.  2. — Cboss-section 
OF  Oven  No.  1. 


an  experimental  oven.  Each  commercial  oven  was  selected  as 
representing  a  general  type  of  electric  oven  in  use  for  domestic 
cooking. 

Oven  No.  1,  as  shown  in  fig.  1,  is  a  large  range  suitable  for 
a  good  size  family.    The  inside  dimensions  of  the  oven  are  12 


o  t«o  heatmg  coils  controlled  from  a  snap  switch  on  the  front 
ot  the  oven  so  as  to  consume  m.  440,  or  880  watts  From  one 
to  two  mches  of  mmeral  wool  is  used  as  heat  insulation  The 
outeide  surface  of  the  oven  is  blued  steel  with  nickeled  Ics  and 
tnmmings  The  oven  door  is  1-2  by  18  in.  and  1.5  in.  thick. 
It  nts  tiglitiy  and  clamps  securely  in  place  when  shut.  Tliree 
heatmg  units  are  also  placed  on  top  of  the  stove  for  the  cookin" 
which  IS  not  done  m  the  oven.  Fig.  -2  is  a  cross-section  of  the 
oven  showing  the  position  of  the  heating  coils  and  the  thermo- 
couples used  to  measure  the  temperature. 

Oven  No.  2,  as  shown  in  fig.  3,  is  a  small  well  insulated  oven 
suitable  tor  a  small  or  medium  size  I'amilv.  The  inside  dimen- 
sions of  the  oven  are  9.5  in.  wide,  10  in.  deep,  and  1-2  in.  hi^h 
the  in.side  finish  i.s  .-^amlcss  drawn  ahimnium,  and  the  outside 
I.',  blued  steel  with  nickeled  trimmings.  Two  and  one-half 
inches;  of  mineral  wool  is  used  for  heat  insulation.  .\n  iron- 
clad heating  element  ij,  placed  in  the  bottom  of  the  oven  and 
consumes  500  watts  when  connected  to  a  110-volt  circuit 
Ihe  heat  cannot  be  turned  partly  off,  as  there  is  onlv  one  heat- 
ing element.  I,  nderneath  the  oven  is  an  automatic  tempera- 
ture «'ntrol,  \vhich  may  be  .set  at  various  values  bv  means  of 
a  dial.  The  dial  is  p<aduatt>d  in  arbitrarv  numbers  from  one 
to  eleven.  When  the  handle  of  the  dial  is  set  at  a  given 
number  a  thermostat  will  open  the  circuit  of  the  heating 
element  as  soon  as  the  inside  of  the  oven  has  reached  a  certain 
temperature;  as  the  oven  cools  the  thermostat  must  be  reset 
by  hand  by  pushing  the  handle  of  the  dial.  Fig.  4  is  a  cross- 
section  of  the  oven  .showing  the  position  of  the  heating  coil 
and  the  thermo-couple. 

Oven  No.  .3  is  one  of  the  well-known  makes  of  fireleas  cookers 
with  a  heating  element  placed  underneath  the  inner  lining. 
Uhe  inside  dimensions  are  10.5  in.  deep  and  12.5  in.  diameter. 
The  inside  lining  is  .seamless  drawn  aluminium,  and  the  outride 
finish  is  varnishe<l  oak.  The  sides  and  bottom  are  in.sulat<»d 
with  powdered  kieselguhr,  while  the  twer  is  insulated  with 
giauulated  cork  Fig.  5  is  a  cro.ss-section  of  the  oven  showing 
the  position  of  the  thermo-couple  and  heating  coil.  The  oven 
uses  51 K I  watts  at  110  volts.  There  is  no  method  of  turning 
the  oven  partly  off. 

Oven  No.  4  was  constructed  by  the  author  so  as  to  obtain 
d.ita  on  the  characteristics  of  an  esi)ecially  well  insulated  oven. 
The  in.side  dimensions  were  the  same  as  oven  No.  2.  .\  220-. 
410-,  880-\vatt  hciiting  unit  was  placed  in  the  bottom  of  the 
oven  and  a  440-watt  unit  in  the  top  as  shown  in  fig,  0.  Sheet 
iion  was  used  for  the  inside  lining.  A  4-in.  layer  of  a  c-ora- 
niercial  brand  of  diatominous  insulating  brick  was  used  for 
insulation.  Later  4  in.  of  cork  board  was  added  as  shown 
in  the  drawing.  This  was  put  on  with  cement,  and  no  out- 
side covering  was  used  except  on  the  front  and  the  door,  which 
were  covered  with  wood. 

^    The  temperature  of  the  ovens  was  measured  by  means  of 
copper-constantan  thermo-couples. 

In  oven  No.  1  an  extra  thermo-couple  was  inserted  for  mea- 
suring the  internal  temjierature  of  food. 

The  effect  of  heat  on  the  protein  of  foods  is  to  coagulate  it. 
This  change  occurs  at  the  comparatively  low  temperature  of 
75  deg.  C.  If  the  tem)>erature  is  increased  mucii  above  this 
ixiint  the  prot(^in  tends  to  shrink  and  harden,  and  the  digesti- 
bility of  the  food  is  greatly  lessened  therel)y. 

The  effect  of  heat  on  the  starch  of  foods  is  to  make  it  more 
digestible.  The  starch  is  gelatinized  at  temperatures  much 
below  the  boiling  point  of  water. 

The  fat  of  ftxkls  is  practically  unaffected  chemically  by  the 
degree  of  heat  used  in  cooking. 

Tlie  ideal  preparation  of  food  for  human  use  requires  that 
the  nutriment  which  it  contains  shall  be  utiliz<vl  to  the  fullivst 
extent.  Not  only  .shouM  the  fix-Kl  be  in  such  a  slate  that  thi' 
digestive  juices  can  Ix'st  act  on  it.  but  these  digestive  juices 
should  be  properly  stinuilated  to  iU>  their  work,  by  improving 
the  taste  or  flavour  of  the  food. 

The  present  day  problem  is  to  determine  the  methods  of 
co<iking  which  will  yield  the  most  in  nutrition  and  flavour 
with  a  mininnim  eNpenditure  of  fuel  and  labour. 


Flo.  3.— Oven  No.  2. 


FlCi.    4.— CliOSS-StXTION   Ol' 

Oven  No.  2. 


Fill.  5.— Cross-section 
OF  Oven  No.  .'1. 


Fiu.  C— Cross-section 
OK  Oven  No.  4. 


in.  by  12  in.  by  18  in.     Two  heating  units  are  used,  one  in  the 
top  and  one  in   the  bottom  of  the  oven.     Each  unit  consists 

•From  the  Proceedings  of  the  American  Institdte  of  Elec- 
trical En'oinekhs.    .\bstract. 


Except  in  a  few  localities,  for  the  same  number  of  heat  unit* 
deliveretl  at  the  meter,  electricity  is  more  expensive  than  gas 
or  coal.  Ilcnce,  it  is  only  by  studying  carefully  the  most 
economical  features  of  de-sign  and  oiienitiou  of  electric  cooking 
.Tpparatus  that  electricity  will  be  able   to  compete  with  gas 
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ami  coal.  A  study  of  the  heat  losses  in  cooking  is,  therefore, 
of  considerable  importance  to  the  designer  of  electric  cooking 
apparatus. 

Heat  is  lost  in  two  ways — by  convection  and  by  radiation. 
The  amount  of  energy  radiated  depends  upon  the  nature  of 
the  surface,  the  temperature  of  the  surface,  and  the  tempera- 
ture of  the  surroundings.  It  is  independent  of  the  shape  of  the 
radiating   surface.     The    convection    loss,    however,    dei>ends 
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Fio.  7.  Fir.  8. 

7.— ToT.AL  Losses  from  Heated  Surf.aces  i.\  .\ir. 
1.  Black  body.  .3.  Pure  silver. 

•2.  Oxidized  copper.  1.  Convection  only. 

10.  8.— Energy  Required  to  M.^ixt.^ix  Ovens  .\t  Coxst.^nt 
Temper.atcre. 


upon  the  shape  and  the  position  of  the  surface,  as  well  as  the 
temperature  of  the  surface  and  the  surroundings.  It  is  inde- 
pendent of  the  nature  of  the  surface. 

Fig.  7  shows  the  convection  and  radiation  losses  for  vertical 
plane  surfaces  for  temperatures  up  to  2.50  deg.,  the  highest 
used  in  cooking.  ° 

.'^s  shown  by  the  curve.^.  the  radiation  loss  from  a  black  body 
constitutes  a  large  part  of  the  total  loss,  while  the  radiation 
from  a  polished  silver  surface  forms  but  a  small  part  of  the 
total  loss.  For  all  other  surfaces  the  radiation  loss  lies  between 
that  of  a  silver  surface  and  a  black  surface,  the  convection 
being  the  same  for  all  surfaces. 

Since  the  convection  and  radiation  losses  depend  on  the 
temperature  of  the  outride  surface,  the  losses  will  be  greatly 
reduced  if  this  temperature  can  be  decreased. 

Suppose   that   enough   heat  insulation   were   introduced    to 
reduce  the  outside  temperature  from  200  deg.  to  110  deg.  0 
the  watts  lost  per  sq.  cm.  of  outside  surface  would  be  reduced 
from  0.37  to  0.12. 

.■Another  method  of  reducing  the  heat  losses  would  be  to* 
silver-plate  the  outside  of  the  oven.  The  heat  loss  w^ould  then 
be  decreased  from  0.37  watt  per  sq.  cm.  to  0.13.  By  a  com- 
bination of  the  two  methods  the  input  of  the  oven  for  a  given 
internal  temperature  would  be  reduced  from  1,000  watts  to 
165  watts. 

To  silver-plate  the  outside  surface  of  an  electric  oven  would 
be  t<x>  expensive,  but  a  white  enamelled  surface  would  be 
much  more  efficient  than  the  black  surface,  k  place  in  which 
nickel  plating  could  be  used  to  good  advantage  would  be 
around  the  edge  of  the  oven  door,  where  the  outside  tempera- 
ture of  the  oven  is  considerably  higher  than  elsewhere.      • 

The  heat  losses  for  the  ovens  tested  were  obtained,  and 
curves  were  plotted  between  oven  temperature  and  watts 
input  as  shown  in  fig.  8.  The.se  curves  are  very  useful  in 
comparing  the  economy  of  various  ovens  for  the  cooking  of 
any  article  of  food.  Since  one  point  of  the  curve  will  be  zero 
energy  at  room  temperature,  only  one  determination  is  neces- 
sarv-  to  plot  the  curve  for  any  particular  oven. 

The  heat  losses  of  an  electric  oven  may  be  separated  into 
the  losses  occurring  before  and  after  the"  food   is  inserted  in 
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Fig.  9.  Fig.  10. 

Pig.  9.— Energy  Required  to  Prehe.w  Ovens. 

Fig.  10.— Effect  op  Opening  Door  of  Oven  No.  1  for  15  sec., 

noN  Energy  Lost  and  Fall  in  Temper.ature  of  the  Oven! 

the  oven.  In  many  kinds  of  cookmg,  such  as  baking  biscuits 
and  cake,  the  fcKxi  must  be  placed  in  a  hot  oven  as  soon  as  it 
js  prepared.    The   amount  of  energy  required  to  preheat  an 


oven  to  the  desired  temperature  depends  on  the  insulation  of 
the  oven,  its  size  and  the  theniial  capacity  of  the  inside,  and 
the  size  of  the  heating  coils.  The  amount  of  energy  rec^uired 
Ui  preheat  the  ovens  tested  is  shown  in  fig.  9.  It  will  be 
noticed  that,  although  oven  No.  4  was  better  insulateil  thau 
oven  No.  2,  it  required  more  energy  for  the  preheating. 
Tills  was  probably  due  to  the  greater  heat  capacity  of  the 
inside  lining  and  the  insulation.  The  effect  of  too  small  a 
heating  coil  is  shown  by  the  curve  for  oven  No.'  3;  the  time- 
reauu'ed  for  the  o\en  to  reach  a  baking  temperature  of  2-50* 
deg.  C.  was  2.5  hours. 

In  preparing  food  which  cannot  be  placed  in  a  cold  oveni 
and  heated  gradually,  there  is  a  loss  of  heat  when  the  overt 
door  is  opened. 

Fig.  10  shows  the  watt-hours  lost  each  time  the  door  of  oven. 
No.  1  is  opened  for  15  seconds,  and  the  fall  in  temperature  of 
the  oven  when  the  door  is  opened  at  different  oven  tempera- 
tures. 

Experiments  have  demonstrated  that  beef  can  be  satisfac- 
t<irily  roasted  at  an  oven  temperature  anywhere  between  10() 
deg.  and  200  deg.  C.  Xn  difference  w-as  discernible  in  the 
tenderness  of  duplicate  roa,^ts  cooked  at  the  extremes  vl  tem- 
perature. The  most  satisfactory  tempyerature  within  thi» 
interval  can  t>e  determined  only  by  the  consideration  of  other 
factors,  of  which  the  time  of  cooking  and  the  cost  of  cooking 
arc  the  most  important.  In  order  to  determine  this  most 
economical  temperature  for  roasting  a  rolled  rib  roast,  a  series 
of  experiments  were  peifonued  im  '>1  roasts.  The  me^it  was 
freed  from  bone  and  tightly  rolled  and  secured  with  wooden 
skewers.  Samples  were  roasted  at  100,  120.  140,  160  and  ISO 
deg.  C.  The  time  required  for  the  cooking  and  the  amount 
fif  energy  used  at  each  oven  tempeiature  were  measured.  From 
these  values  the  most  economical  temperature  was  deterinined. 

The  aim  in  cooking  meat  is  not  to  increase  its  digestibility 
but  to  improve  its  flavour  and  apjiearance,  by  decomposing  the 
red  colouring  matter  called  oxyhaemoglobin.  which  removes 
the  raw  api>earance  of  the  meat.  The  inside  of  the  roast 
sliould  be  heated  sufficiently  to  acc(jmplish  this  without  over- 
coagulating  the  proteids  or  removing  from  the  meat  those 
substances  which  tend  to  become  s<:iluble  or  volatile  ujxm  the 
application  of  heat. 

In  order  to  secure  as  much  unifonnity  as  possible  in  the 
results,  a  definite  internal  temjDerature  was  taken  as  the  indi- 
cation of  when  the  meat  \\as  sufficieJitly  cook-jd  :  .55  deg.  C. 
was  used  for  rare,  05  deg.  for  medium  rare,  and  75  deg.  for 
\^ell  done. 

k  copper-constantan  thermo-couple  was  used  to  measure 
the  temperature  inside  the  roasts. 
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Fig.  11.  Fig.  12. 

Fig.  11. — Effect  of  Oven  Tk.mper.«ure  on  Time  of  Cooking  of 

Beef  Roasts. 

Fig.  12. — Energy  required  to  Roast  Beef  in  Oven  No.  2, 

Starting  with  Oven  Hot  and  with  Oven  Cold. 

1.  Well  done  roast,  oven  cold.    4.  Rare   roast,  oven    cold. 

2.  .,        ,,         ..         ,.     hot.      5.  Med.  rare  roast,  oven  hot. 

3.  Med.  rare  cold.    0.  Rare   roast,  oven   hot. 

The  authoritie-.  <iii  meat  cooking  recommend  that  a  roast 
be  c<X)ked  for  the  first  10  or  15  minutes  at  an  oven  tempera- 
ture of  2-50  deg.  C,  so  as  to  sear  the  outride  of  the  meat.  The 
theory  is  that  the  coagulation  of  the  outer  surfaces  of  th« 
meat  will  act  as  a  seal  to  keep  in  the  meat  juices  and  volatile 
flavours.  .\  consideration  of  the  heating  curves  of  the  electric 
ovens  discussed  in  the  first  part  of  this  paper  shows  that  to 
heat  an  oven  up  to  250  deg.  C.  and  to  keep  it  there  for  1.5 
minutes  will  increase  the  cost  of  electrfcitj'  for  roasting  the 
meat,about  .50  per  cent.  In  order  to  reduce  this  extra  cost  of 
energy  another  method  was  tried  which  proved  very  success- 
ful. Instead  of  searing  the  meat  in  the  oven  at  a  high  tem- 
[lerature  it  was  seared  on  the  top  of  the  stove,  or,  rather,  by 
placing  the  meat  in  an  aluminium  dish  over  an  880-watt 
heating  coil.  Tlie  current  was  turned  on  for  three  minutes 
t<i  get  the  dish  quite  hot.  The  meat  was  then  placed  in  tha 
hot  dish  and  seared  for  ten  minutes,  being  turned  frequently 
so  as  to  .sear   all  sides. 

.After  searing,  an  incisi<m  was  made  in  the  roast  with  a 
sharp  narrow-bladed  knife,  and  the  theniio-couple  was  inserted 
as  near  as  possible  in  the  centre  of  the  roast.  The  roast  was 
then  placed  in  the  oven  at  the  desired  temperature.  Placing 
the  roast  in  the  oven  lowered  the  temperature  by  10  to  "25 
deg.  Full  current  was  tume<l  on  until  the  temperature 
returned  to  the  desire<l  value;  after  that  the  temperature  was 
kept  constant  within  2  deg.  C. 

When  the  temi->erature  inside  the  roast  indicated  the  meat 
to  be  cooked  rare,  the  time  and  watt-hour  readings  were 
recorded.    This  was  also  done  for  medium  rare  and  well  done. 
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Fiy.  11  shows  the  average  time  of  cooking  plotted  against 
.(iveu  temperature.  It  will  be  noticed  that  at  an  oven  tem- 
perature of  160  deg.  C.  the  roasts  are  cooked  in  a  shorter 
length  of  time  than  at  180  deg.  This  is  probably  due  to  the 
fact  that  the  slightly  charred  surface  of  the  meat  is  a  ixwrer 
•conductor  of  heat. 

The  per  cent,  lass  in  weight  of  the  roasts  increases  with  tlie 
temperature.  As  far  as  the  losses  in  cooking  a,  well  done 
roast  are  concerned,  meat  is  best  when  cooked  between  100 
and  1'20  deg.  C,  or  possibly   low'er. 

Ihe  other  important  factor  which  determines  the  best  roast- 
in;;  temperature  is  the  cost  of  the  electricity  used.  The  curves 
of  fig.  12  give  the  energy  used  in  roasting  beef  in  the  oven 
Mo.'  '2.  The  additional  energy  u,sed  in  searing  the  roasts  was 
the  same  in  all  cases,  190  watt-hours.  It  will  be  noticed  that 
for  rare  and  medium  roasts  100  deg.  is  the  most  economical 
temperature.  For  all  the  ovens  the  most  economical  tempera- 
ture for  well-done  roasts  lies  between  120  and  140  deg.  C. 

The  energy  required  for  roasting  meat  in  oven  No.  1  is 
(•(insiderably  greater  than  for  oven  No.  2.  This  is  due  parth 
to  the  smaller  amount  of  heal  insulation  u.sed  and  partly  to 
the  larger  size  of  the  oven. 

The  saving  in  energy  in  favoui'  of  searing  on  top  of  the 
stove  is  surprisingly  great,  making  a  difference  of  $.0.5  (at 
$.0-5  per  kw.-hr.)   in  the  cost  of  preparing  the  roast. 

.\  series  of  experiments  were  undertaken  on  the  baking  of 
liiscuit,  bread,  and  sponge  cake,  to  determine  the  range  of 
temperatures  within  which  each  article  of  food  could  bo  satis- 
factorily baked  and  the  particular  temperature  within  this 
interval  which  was  the  mast  economical  for  the  ovens  teste<l. 

Tlie  range  of  temperature  for  baking  bi.scuits  was  from  200 
to  240  deg.  0.  ,     . 

Fig.  13  .shows  the  minimum  time  of  baking  and  the  per 
cent,  loss  of  weight  curves  for  the  bread  experiments.  The 
loaves  averaged  300  gm.  in  weight  and  were  baked  in  a  tin 
the  dimensions  of  which  were  3  in.  by  5  in.  by  3  in.  deep. 

In  the  bread  experiments  the  most  satisfactoiy  results  were 
•-ilitaine*!  above  180  deg.    At  the  lower  temperatures  tlie  crust 
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Fig.  13.  Fig.  U. 

Flo,   13.— Effeci  of  Oven  Temper-wltie  on  T'ime  of  B.^KING 

Bread  and  per  cent.  Loss  of  Weight. 

Pig.  14. — Energy  required  to  Bake  Bread  Starting  with 

Oven  Hot  and  with  Oven  Cold. 

1.  Oven  No.  1  cold  4.  Oven  No.  4  ccld. 

2.  .,       ,,     1  hot.  5.      „       „     2  hot. 

3.  ,,       ,,     2  cold.  6.      „       „     4  hot. 

was  hard  and  thick,  due  to  excessive  evaporation  of  moisture 
as  indicated  by  the  loss  in  weight  curve.  At  240  deg.  the 
outside  of  the  loaf  had  a  tendency  to  brown  over  before  the 
inside   was  thoroughly   done. 

The  time  required  for  baking  a  larger  loaf  would  be  some- 
what longer. 

The  range  of  temperature  foi-  baking  sponge  cake  lies  be- 
tween 170  and  200  deg.  C. 

If  biscuits  are  baked  immediately  after  other  food  is 
lemoved  from  the  oven,  so  that  preheating  is  not  necessary, 
the  energy  required  will  be  very  small  compared  to  the 
amount  required  if  the  oven  has  t-<j  be  heated  up  from  room 
temi>erature  t<J  baking  temperature. 

Because  the  c/inditions  of  baking  biscuits  satisfactorily  arc 
•fl  high  temperature  tor  a  short  time,  ovens  nst^d  for  this  pur- 
])ose  should  require  as  little  energy  as  possible  for  preheating. 

llie  curves  of  fig.  14  give  the  energy  used  in  baking  bread 
at  the  various  oven  t<Miiivratiires  with  and  without  preheating. 
It  will  be  noticed  that  for  all  the  ovens  the  energy  required 
is  a  minimum  above  220  deg.  The  most  economical  tempera- 
ture for  baking  bread  when  the  oven  is  already  heated  is, 
therefore,  from  220  to  240  deg.  C. 

The  temi>erature  for  which  the  energy  required  is  a  mini- 
mum lies  between  200  and  21.5  deg.  C.,  depending  on  the 
oven  u.sed.  Although  the  insulation  of  oven  No.  4  is  very 
much  l)etter  than  that  of  oven  Nt>.  2.  it  will  be  noticed  that 
above  20.5  deg.  oven  No.  4  requires  more  energy  for  baking 
bread  than  oven  No.  2.  This  is  due  to  the  larger  amount  of 
energy   r<-quired  for   the   preheating. 

rtonsideration  of  the  baking  curves  as  a  whole  will  emphn.si.se 
the  importance  of  the  preheating  characteristics  in  designing 
an  efficient  electric  oven.  For  the  kind  of  baking  whicli 
requires  a  liigh  temix-rature  for  a  short  time  the  preheating 
loss  is  considerably  greatt^r  than  the  radiation  and  convection 
lose.  I'nless  some  nietlnxl  can  be  found  for  dwreasing  the 
energy  used  in  heating  the  oven  up  from  room  temperature, 
it  will  not  be  practical  greatly  to  increase  the  heat  insulation 


of  the  ovens  used  for  domestic  baking.  This  does  not  apply, 
however,  to  oven.s  which  are  used  for  long  intervals  at  the 
same  temperature. 

With  the  advent  of  electric  ovens  a  revolution  in  the 
methods  of  cooking  has  become  possible.  Automatic  electric 
ovens  will  probably  be  developed  in  which  the  temperature 
will  be  accurately  contiolled  and  the  necessity  of  constant 
vigilance' will  be  removed. 

The  present-day  problem  in  electric  cooking  is  to  determine 
the  methods  of  cooking  that  will  yield  the  most  in  nutrition 
and  flavour,  and  to  formulate  definite  rules  or  directions  so 
that  a  particular  article  of  food  can  be  cooked  in  the  best 
lK>3sible  manner  by  persons  of  ordinary  skill.  The  engineer's 
problem  is  then  to  design  practical  cooking  devices  in  which 
the  temperature  can  be  accurately  regulated  with  a  minimum 
of  attention  on  the  part  of  the  housewife. 

Tlie  increased  ixipularity  of  the  fireless  cooker  indicates 
that  people  are  learning  that  food  can  be  cooked  at  tempera- 
tures lower  than  the  Ixiiling  point  of  water.  The  fact  that 
several  hours  are  required  for  the  cooking  is  not  a  disadvantage 
when  the  process  is  automatic  and  does  not  require  the  atten- 
tion of  the  housewife.  Four  hours  would  probably  be  the  best 
time  t-o  cook  the  fowl.  The  housewife  could  put  in  the  food 
for  the  mid-day  meal  immediately  after  breakfast  while  the 
fiven  was  still  hot.  When  it  is  taken  out  she  could  put  in  the 
evening  meal,  so  that  the  oven  would  l)e  u.sed  continuously. 
The  preheating  loss  would  thus  be  reduced  to  a  minimum. 
During  the  latter  part  of  the  afternoon  the  housewife  need  not 
be  tie<l  to  her  kitchen,  as  all  that  would  be  necessary  at  this 
time  would  be  to  dish  up  the  food  and  serve  it. 

The  electric  light  and  power  companies  should  be  interested 
in  perfecting  this  method  of  cooking  and  in  bringing  it  to  the 
attention  of  their  customers.  A  combination  of  the  electric 
oven  and  the  pojiular  fireless  cooker  would  be  a  very  desirable 
load  for  the  central  station.  It  would  l)e  a  nearly  steady  all- 
day  load  and  would  not  interfere  with  the  peak  load  even  in 
the  winter,  as  sufficient  heat  can  be  stored  in  a  well-insulated 
oven  to  keep  the  food  hot  enough  to  serve  for  an  hour  or  more 
after  the  current  is  turned  off.' 

Tlie  results  of  the  cooking  experiments  in  electric  ovens 
indicate  that  it  is  possible  to  reduce  the  art  of  cooking  with 
electricity  to  an  exact  science.  If  definitt?  niles  of  time  and 
temperature  wei<'  fonmilated  for  cooking  each  article  of  foo<l. 
the  inexperienced  hou.sewife  could  obtain  uniformly  good 
results  with  the  exj^enditure  of  a  minimum  amount  of  atten- 
tion and  fuel. 


THE    REPORT    OF    THE    ONTARIO    HYDRO- 
ELECTRIC   COMMISSION. 


The  seventh  annual  report  of  the  (tntaiio  Hvdro-eiectnc 
Commission,  which  covers  the  year's  working  to  Octol)er  31st, 
1914,  fills  a  bulky  voliune.  which,  with  ite  numerous  illustra- 
tions and  dctaiUxl  statistics,  one  must  suppose  forms  the 
most   complete   annual  electric  supply  re|X)rt  in  existence. 

The  total  capital  expende<l  to  October  31st  last  on  the 
Niagara,  Severn,  Wasdell's,  St.  Lawrence,  Kugenia,  Port 
Arthur  and  Renfrew  .svstems.  and  on  municipal  construction, 
etc.,  amounte<l  to  $l(r.l.30,048.  of  which  some  $4,.39O,Ot»0  was 
expended    during   the   year.     The    Commission   is  constantly 


Lahce  Th.vxskohmeu  Station, 

ONTAIilO    HVDIlO-El.KCTUIC   SV.-TKM  . 

adding  to  its  consumers,  and  the  accounts  of  69  iininici|vilitie« 
who  arc  consumers  have  been  oon.solidatod  in  the  present 
reixnt.  which  shows  that  as  at  Dtxvinbor  .'tlst  Last,  these 
also  have  made  investments  in  distributing  plants  to  the 
extent  of  $15,2^19,203,  carrying  annual  debt  charcos  of  $661,949. 
Including  operating  charges  thrtse  municipal  undert,ikinBs 
cost  for  the  year  $2,674,703,  and  ejirne<l  $3,43;l,9.'W.  leaving 
a  gross  .surplus  of  $759.2.'>2.  or  .leducting  depr.x-iation.  a  sur- 
plus of  $401,349.  The  aix-umulat<^d  surplus  (3  years)  inve«t«d 
in  plant  exton.sions,  is  $1,601,167  (from  (■>;(  inunioiixilities),  and 
deducting  $8.50,618  for  dopr<x-iation  reserve,  the  surplus  of 
$750,-549  is  over  10  p.<r  .cut  ..n  tli.-  r.'\eime  of  the  three 
years. 
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The  report  says,  "  the  result  is  of  particular  intereet  and 
value  as  it  is  the  final  answer  of  the  municipalities  to  their 
experiment  in  the  co-operative  transmission  and  municipal 
distribution  of  hydro  power."    Tlie  total  number  of  consumers 


Standabd  DiSTBiBUTiNe  Station. 

was  %,744,  of  which  93,179  were  lighting  and  the  rest  power 
consumers.  The  highest  cost  per  Kw.-hr.  for  domestic  lighting 
was  10.9c.  and  for  commercial  lighting,  9.4c. ;  the  respective 
average  costs  were  4.8c.  and  3.9c. 

The  Niagara  system  is,  of  course,  the  principal  one  con- 
trolled by  the  (Commission,  having  609 
miles  out  of  the  total  of  800  mile^  of  secon- 
dary transmission  lines  connected ;  the 
■pressure  of  these  lines  varies  from  46,000 
to  '2,'200  volts.  The  yearly  average  h.p. 
of  the  Niagara  system  is  over  50,000,  while 
the  connected  power  load  is  about  68,000 
H.P.  The  total  transformer  and  distribu- 
tion station  capacity  of  this  system  is 
183,440  K.V..A.  (including  Niagara  station, 
80,.500  K.v..*.  and  Toronto  station,  '2,5,000 
K.y.A.),  while  for  the  whole  of  the  Com- 
Uiission's  systems,  the  c^pacitv  is  appar- 
ently over  193,000  x.y.a. 

During  the  year  important  extensions 
were  carried  out  to  the  transmission  sys- 
tem. \  duphcate  line  from  Niagara  to 
Dundas,  50  miles,  has  been  complet«d, 
using  copper  cable  and  tandem  steel  tower 
construction,  with  standard  spans  of  630ft. 

The  first  of  the  Commission's  own  power 
plants,  at  Wasdell's  Falls,  was  brought  into 
operation,  this  being  a  1,200-h.p.  hydro- 
electric plant. 

The  Eugenia  Palls  scheme  which  will 
develop  8.000  h.p.,  is  now  being  carrietl 
out,  the  initial  installation  calling  for  two 
2,250-H.P.  turbines. 

On  account  of  the  widening  and  deepen- 
ing of  the  Welland  Canal  by  the  Dominion 
Government,  it  was  neces-sary  to  lengthen 
the  spans  across  the  canal  from  407  to 
532  ft.  To  do  this,  one  standard  tower 
was  removed  from  the  transmission  hne. 
one  anchor  tower  was  moved  45  ft.  and 
the  two  high  towers  supporting  the  canal 
crossing  span  were  moved,  one  63  ft.  and 
the  other  62  ft.  The  important  part  of 
this  work  was  the  moving  of  the  two 
latter  towers;  each  weighed  25  tons  and 
was  supported  on  a  heavy  reinforced  con- 
crete base;  the  overall  height  was  168 
ft.  These  towers  were  moved  standing. 
being  pulled  along  timber  skidways  to 
new  concrete  foundations.  To  maintain 
continuity  in  supply,  two  temporary  cro.ss- 
ing  lines  were  built  north  and  south  of  the 
crossing,  far  enough  apart  to  allow  of  a 
vessel  in  between,  and  by  this  means  a 
boat  could  pass  through  with  vei-y  little 
delay  and  without  having  a  complete  shut- 
down of  the  power  circuits. 

As  many  distributing  stations  are  re- 
quired to  meet  similar  demands,  the  Com- 
mission has  prepared  standard  designs  and 
layouts,  covering  eight  capacities,  from 
3-2-5  K  v.A.  to  3-150  K.v.A.  transformers. 

Under  the  section  devoted  to  "  opera- 
tion." the  report  states  that  the  power  fur- 
nished to  the  Commission  by  the  Ontario 
Power  Co.  had  been  practically  continuous 
during  the  year.  The  greatly  reduced  num- 
ber of  H.T.  interruptions  due  to  insulator 
trouble,  indicates  the  efiiciency  of  the 
arrangements  now  in  use  for  eliminating 
defective  insulators. 


Thirty-three  different  electrical  storms  were  reported  over 
the  system,  and  of  these  ten  were  severe  and  the  rest 
nioderat<>.  They  occurred  between  March  25th  and  October 
10th,  and  seven  of  them  traversed  the  whole  system. 

There  were  two  total  inten-uptions  of  service,  due  to  light- 
nmg  and  only  momentary.  The  operating  characteristics  of 
the  steel  reinforced  aluminium  transmission  cable  used  on 
recent  work  have  proved  vei-y  satisfactory,  and  confirmed  the 
advantage  over  the  straight  aluminium  cable,  which  was 
expected. 

-Ml  tlie  municipalities  under  the  control  of  the  Commission 
have  now  adopted  a  standard  .schetlule  of  rates;  for  domestic 
.service  this  year  the  "service  "  charge  is  3  cents  per  month 
per  100  sq.  ft.  of  floor  area,  with  a  minimum  charge  oq 
1,000  sq.  ft  in  cities;  1,200  sq.  ft.  ki  tillages;  or  1,.500  sq.  ft. 
in  suburban  districts,  and  a  maximum  service  charge  on  3,60O 
sq.  ft.  An  additional  consumption  charge  per  unit  is  made, 
and  a  10  per  cent,  discount  is  given  for  prompt  payment! 
What  is  known  as  a  "follow-up"  rate  (and  has  been  used 
in  this  country  with  another  name)  is  offered  :  all  energy  con- 
sumed over  a  certain  amount  being  charged  at  half  the 
recognized  consumption  rate.  Commercial  and  street  lighting 
rates  are  offered  and  x)ower  rates  based  on  a  charge  of  $1  per 
month  per  h.p.  of  connected  load  or  maximum  demand  and 
three  consumption  charges,  varjung  according  to  locality,  for 
the  first  and  second  50  hours'  and  subsequent  use  of  the" load. 

In  addition  power  consmners  are  divided  into  four  classes. 
i.e.,  24  hrs.  unrestricted  and  restricted  users  and  10  hrs.  un- 
restricted and  restricted  users,  and  they  receive  discounts. 
amounting  to  33J  per  cent,  in  the  latter" case. 

The  Commission  has  a  Purchasing  Department  whose  ser- 
vices are  offered  to  any  mimicipality  or  institution  in  Ontario ; 
about  .$600,000  worth  or  material  "was  purchased  during  1914 


H.T.  Room,  London  Tbanspobmeb  Station,  Ontabio. 


HT,  Room, iBh\nt  Tbansformeb  Station-,  O.stabio. 


Vol.  76.   No.  1,900,  June  IS,  191.-,]        THK    ELECTRICAL    EEYIEW. 


875 


in  t-liis  wiiy,  and  savings  of  from  10  to  50  per  cent,  made  in 
tran.<formers,  meters,  lamps,  and  wire. 

During  the  year  an  Electrical  Inspection  Department  has 
lit'en  formed,  and  seventy  municipalities  have  appointed 
iiKpectors. 

Farming  Supply. — AiTangements  were  made  with  a  number 
of  manufacturers  for  the  erection  of  a  model  Bam  and  Dairy, 
which  were  electrically  driven  by  a  .5-h.p.  and  J-h.p.  motor 
icsix-ctively,  and  used  for  demonstration  purposes  at  the 
'.^inadian  National  Exhibition,  1914.  Each  manufacturer  had 
a  demonstrator  with  his  apparatus,  and  the  opportunity  was 
taken  to  instinct  farmers  as  to  supply  facilities. 

The  exhibit  was  electrically  lighted  by  a  system  installed 
in  conduit,  and  a  "Syndicate"  electric  outfit  for  silo  filling 
and  thrwhing,  consisting  of  a  20-h.p.  motor  installed  in  one 
wagon,   the  necessary  transformers,  meters,    and  connections 
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irstalletl  in  another  wagon,  and  one  of  the  largest  ensilage 
cutting  boxes  was  also  shown.  Demonstrations  of  electric 
household  and  farming  appliances  were  made  at  numerous 
lairs  and  exhibitions  throughout  the  area. 

The  a<lvantages  of  electric  power  over  steam,  gasoline,  wind- 
mill, and  sweep  power  are  quite  apparent  to  the  farmer  in 
most  districts,  but  the  question  with  him  is  how  he  can  apply 
the  ix)wer  so  as  to  receive  full  value  for  the  money  expended 
per  year  for  service  and  power.  To  make  proper  comparison 
the  value  of  the  farmer's  and  his  assistants"  tune  has  to  be 
taken  into  account;  until  recently  the  farmer  would  not  con- 
cede that  his  time  was  worth  ".so  much  per  hour."  Elec- 
tricity in  rural  sections  is  supplied  for  farm  lighting,  power 
antl  cfloking,  including  power  for  threshing  and  silo-filling. 
.\lso  to  brick  and  tile  yards,  saw  mills,  cheese  and  butter 
factories,  pumps,  chopping  and  flour  mills,  beet  sugax  fac- 
tories,  quarries,  street  lighting,  etc. 

Electric  lighting  is  greatly  appreciated  by  the  farmer  as 
relieving  the  dull  appearance  of  the  farm,  decrea.sing  the  lire 
risk,  etc. ;  in  barns  it  is  found  necessai-y  to  run  the  wire  in 
•nnduit. 

The  cost  of  such  installations  in  Canad.i,  varies  for  open 
wiring  from  $1.23  to  $1.75  per  outlet,  and  for  concealed 
uiring  from  .$1.50  to  $'2.25  per  outlet.  Surface  conduit  in- 
stallations in  farms  and  farm  buildings  vary  from  $3.25  to 
$4.50  per  outk-t;  the  figure  does  not  include,  fixtures,  luit 
■  includes  switc-hes.  .An  interesting  series  of  tables  arc  included 
relating  to  farm  uses  of  elex;trioity,  of  which  we  give  Mine 
abstract  data  in  tables  I.-III. 

The  totals  are  given  below'  table  IT. ;  the  si^rvice  charge  is 
$2.40  per  month,  and  the  current  charge  4}<;.  per  Kw.-hour, 
with  a  10  per  cent,  discount  on  the  latt.er  only. 

[The  revenue  from  the  six  farmers  amounted  to  about 
£88-89  for  domestic  us«'s  and  one  motor:  the  same  revenue 
wouM  be  obtained  in  England  with  rates  of  6d.  per  unit  for 
lighting  and  2d.  per  unit  for  )X)wer.] 

Table  TIT.— Total  Kw.-hours,  5,524;  av.  cost  per  KW.-hour, 
<-xclus-ive  of  .syndicate  motor.  2.54'C.,  and  for  all  uses,  2.6.5c. 

Similar  data  relating  to  five  farms  is  given,  from  which  it 
appears  that  electrical  milking  iiiachinei'y  costs  between  .18c. 
and  .2Gc..  per  cow  )>er  milking  for  farms  with  froin  12  t(T  MO 
cows,  and  together  with  lighting  ami  water  heating  (where 
used)  gives  the  biggest  individu.al  reveinie,  it(\ms.  Tlie  average 
\rarly  coMsuinption  per  farm  for  the  five  cases,  for  all  pur- 
poses', was  4,700  Kw. -hours,  and  the  average  revenue  per  farm 
$1.14   (£27). 

MiuiiriiHil  mill  Hailirail  iro//.-.— During  the  last  two  years 
22  munieipalitie.s  liavo.  consulted  the  CoMmiissi<in  regai'fling 
their  underground  sy.stems,  ,and  the  question  d  .street  light- 
ing has  been  considered  at  the  same  time.  l'"or  ornamental 
street  lighting  the  nilrogen-fillod  lamp  has  been  um-d  with 
advantage,  and  complete  inst.allations  of  the.'^e  lamps  have 
•  Ijeen  mndo  at  Hamilton  and  Stratford.  Ke.solutions  have  been 
rec<<.ive<l  from  i:i8  towiuships.  38  viJlage.s,  42  towns.  11  cities, 
etic-.,   a.sking    for   reiwrts  and   estimat<^s    on    proiiosed    electric 


railways;  prehmiuary  surveys  have  been  made  of  some  l.-2tK> 
miles  of  line. 

Sections  of  the  report  deal  vnth  the  work  of  the  Commis- 
sion's testing  and  research  laboratories,  and  with  hydraulic 
investigation  and  the  construction  of  recent  hydro-electric 
additions  to  the  Commission's  plant. 

TA.BIiE  I.— Comparison  of  Electric  and  Steam  Thb^shiko 
Costs  on  Various  Farms. 


Running 

Bushels  of 

Kw.-honrs 

Cost 

time ;  hrs. 

grain. 

osed. 

At4io.perKw-h 

By  stesm. 

15J 

2,017 

280 

$12.60 

$28.87  • 

9J 

1,380 

174 

7.83 

16.62  * 

7 

710 

130 

5  85 

7.00' 

34 

3,000 

297 

13.:^7 

34.00  T 

30 

2,290 

665 

29  93 

30.00  t 

Ui 

1,775 

268 

12.06 

14  50t 

15 

1,750 

286 

12  87 

15.00 1 

35 

2,710 

540 

24.30 

35  00T 

21 

2,370 

452 

20.34 

21.00  f 

By  custom  lig.     t  By  Byndicate  rig,  engine  only,  at  $1  per  hour. 

TABLE  II.— Six  Farmers  :  Domestic  and  Syndicate 
Motor  Uses  Only. 


Domestic  use. 

Syndicate 

motor, 

KW. -hours  per 

estimEte. 

Total  Kw.honrs    „„,, 

Average 
KW. -hours 
per  d»y. 

Estimated 
Kw.-houre 
per  je.r. 

dorBj,?'and       ^,1J'-If'- 

syndicate           ^^v!"^ 

motor.                 =>'"««• 

■84 
1-29 
1-04 

■8 

•97 

•82 

306 
471 
36.S 
29 1 
354 
S97 

8:i6 

1,060 
866 
505 
435 
746 

1,142                  $76.25 
1,531       .           92.00 

1,224             -.g.ss 

799                   1  2.3 ; 

789                   <  1.93 

1,043                   72.21 

5'7e 

2,090 

4,438 

6,528         1      »W4.38 

TABLE  III.— Details  of  Energy  used  on  One  Farm. 


Operation. 

Times 
used 

Tttll 
hours 

H.P. 
Of 

Kw.-hours 
per 

Cost 
of  elec- 

year. 

year. 

motor. 

year. 

tricity. 

Milking      

660 

440 

2 

?  1 9.00 

Grinding 

12 

84 

5 

315 

8.03 

Cream  separating... 

all 

milk 

sold 

Pumping 

330 

412 

5 

412 

10.46 

Sawing      

— 

— 

5 

19 

.4.'i 

Thrashing 

— 

— 

25 

216 

8.6( 

Silo-filling 

— 

— 

25 

178 

7.12 

Water  heating 

250 

2,000 

— 

1,200 

30.48 

Vacuum  cleaner   ... 

4t 

22 

1/6 

3 

.08 

Washing 

36 

18 

1/6 

2 

.05 

Electrical  iron 

44 

17G 

— 

88 

2.24 

Lighting    ... 

~ 

~~ 

— 

1,649 

41.88 

.■\s  regards  testing,  the  pe<'uliar  characteristics  of  the  demands 
of  rural  consumers  which  now  form  a  ra]>idly  increiising  [per- 
centage of  the  Commission's  jiower  l<ia<l,  have  calle<l  for 
si^ecial  types  of  metering  apparatus,  and  experiments  have 
teen  conduct<xl  on  various  metering  principles  to  meet  the 
requirements. 

Prolonged  tests  under  actual  conditions  have  been  earned 
out  on  six  types  of  electric  cooking  ranges,  twelve  makes  of 
electric  toaster,  and    14  inakej?  of  electric   iron. 

The  subject  of  street  illumination  was  investigated ;  a  larpc 
majority  of  towns  u.s(>.  the  serie.i  system  of  distribution,  and 
60— 100-watt  lamps  equipped  with  radi.il   wave  relUvtors. 

In  connection  with  t\w  question  of  ext<Mlor  illumination. 
extensive  tests  have  bei-n  made  on  diflu.sing  glassware,  the 
results  showing  a  consistent  superiority  of  one  make  over 
the  other. 

Some  760  lots  of  lamps  (representing  400,000)  were  tested 
during  the  year. 


Advance  in  Triers.— Tiik.  Wai.sai.i.  ELErrniCAi.  Co., 
Ltd.,  announce  that  they  havn  withdrawn  all  rutsfanding  quota- 
tions from  .Tune  Mth,  excepting  thoBe  given  in  within  the  laiit 
30  days,  which  will  hold  good  for  a  period  of  ;tfl  days.  They  are 
at  present  rearranging  their  catalogue  prices,  and  will  notify  the 
trade  of  their  new  prices  in  the  near  future.  In  the  meantime 
they  will  be  pleased  to  qnote  against  specification. 


876 


THE    ELECTRICAL    REVIEW.      [Voi.  7g.   no.  i,96o,  June  is,  mo 
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(NOT    VET    PUBLISHED). 

fCcn  piled  expressly  Tor  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents.  285,  High  Holborn,  London,  W.C,  and  at 
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S.0I3.  "  Transmitter."  H.  J.  C.  FouutsTUK  vTi'-'^'^n  Itlegraph  Co.,  t'niled 
-States).     May  31si.      (Complete.) 

8,019.  *'  Construction  of  electro-magnets."  Steel,  Peech  &  Tozkr,  Ltd.. 
and  H.  E.   Bowkn.     May  31si. 

8.02S.  "  Electrical  measuring  instruments."  H.  C.  West.  May  31st. 
(Complete.) 

8,041.  '*  Electrical  targets,  in  which  projectiles  are  not  actually  fired." 
\V.  H.  B.  SiMMONDS  &  E.  J.  M.iTTnEws  (trading  as  E.  J.  Matthews  &  Co.). 
May  31st. 

8,047.  "  Switches  for  lighting  inslallalions."  R.  BoSCH  (firm  of)-  May 
3lst.     (Convention   date,   June    9th.    1914,    Germany.)      (Complete.) 

8.052.  "  Magnetic  sun-dial."  J.  H.  L'.^bee  Lund.  May  31st.  (Com- 
plete.) 

8.060.  "  Electro-magnetic  locking  devices."  L.  Cadenel.  May  31st. 
(Divided  application  on  13,715/14.  Convention  date,  June  lOlh.  1913,  France.) 
(Complete.) 

8.074.  "  Electric  meters  of  the  reflecting  type  having  negligible  control." 
R    BuTTiE.     June  1st.  '  '         _. 

S.090.  "  .-\pparalus  (portable)  for  field  and  army  use,  combined  telephonic 
.and    telegraphic."      \V.  A.   A.   Brooke.      June  1st. 

5.099.  *'  Electric-light   adjuster."     R.    E.   Taffin-der.     June    1st. 

5.100.  "  Electric   radiators."     J.   R.   Olais.      June  1st. 

8.106.  "  Alternating  electrh:  transformer  protective  arrangements."  F.  E. 
iBkhry.     June  1st. 

8.107.  "  Oil-cooled  transformers."  British  Electric  Transformer  Co., 
.Ltd.,   &   W.   McWiixnM,     June  1st. 

8,163.  "  Connectors  for  electrical  signalling  wires  and  cables."  A.  W. 
■SCLATER.     June  2nd. 

8,169.  "  Electric  hoisting  equipment."  British  Thomson-Holston  Co., 
tLTD.   (General   Electric  Co.,   United  St:«es).     June  2nd. 

8,173.  "  \'apour  rectifiers."  British  W'estincholse  Electric  &  Manufac- 
turing Co..  Ltd.  June  2nd.  (Convention  date,  July  11th.  1914,  United 
states.)     (Complete.) 

8,180.  "  Three-way  switch  for  projectors  and  the  like."  R.  Bosch  (firm  of). 
June    2nd.      (Convention   date,    February   18th,   1915,   Germany.)      (Complete.) 

8.189.  "  Accumulator  cases  for  motor  vehicles."  P.  A.  H.  MoSSAV.  June 
:2nd.     (Complete.) 

8,199.  "  Method  of  and  means  for  transmitting-  signals  to  railway  and 
tramway  vehicles  and  for  recording  such  j^ignals  and  other  data."  W.  F.  J.H. 
Boi.'.M.*N.    June  2nd.     (Convention   date,  June  2nd.   1914,   Holland.)     (Complete.) 

8.203.  "Sound-transmitting  means."  P.  J.  Hackett,  June  2nd.  (Com- 
-^Dlete.) 

8.204.  "  Electrical    batteries."      \V.    Hoppie.     June   2nd.      (Complete.) 
S,221.     "  .Adjustable    terminal    pin    plate    .ind    fli,x    grip    plug    top."      H.    A. 

.iiiNES  &-  J.  T.  Bjvcgott.    June  3rd. 

8.227.  "  Electrical  generators."  F.  .\.  Hets  (Neuhmd  Magnetos,  Ltd., 
-Inited  State;,).     June   3rd.      (Complete.) 

S,238.     "  Discontinuous  wire  tiflegraph  systems."    A.  W.   Sharman.    June  3rd. 

>*.245.  "  Electric  welding  and  apparatus  iherefor."  British  Thomson- 
.Hr-isTON  Co.,   Ltd.    (General   Electric  Co.,    United  Slates).     June  3rd. 

8,268.     "  Multiple   diaphragms."     G.   Dalbn.     June  3rd.      (Complete.) 

8,273.  "  .Arc  lamo  with  electrodes  of  highly  refractory  metals,  tungsten  in 
particular."  Allcemeine  Elektr!Citats-Ges.  June  3rd.  (Convention  date. 
|une   3rd,   1914,   Germany.)     (Complete.) 

8,303.  "  Insulation  division  piece  or  partition  for  a  controller  arc  deflector, 
circuit  breaker,  and  (he  like."  W.  R.  McRae  &  R.  Rlssell.  June  4th. 
(Complete.) 

8,305.  "  Method  of  and  means  for  separating  metals  by  electrolysis."  A. 
Walker.     June  4th. 

8.318.  "  Mech.inism  for  operating  electrically-worked  tramway  and  railway 
:track  points."     J.  Murray.     June  4th. 

8.319.  "  Electric  wiring  systems."  G.  S.  BooTiiBOYD  &"  CalLender's  Cable 
.tND  CcJnstk lotion  Co.,    Ltd.     June   4ih. 

8,321.  "  .Apparatus  for  use  in  w-ireless  telegraphy  and  the  like."  M.  F. 
SuLTER,  R.  M.  Groves,  &  B.   Binyon.     June  Ith. 

5.326.  *'  Electric  welding  and  apparatus  therefor."  British  Thomson- 
Houston   Co.,  Ltd.  (General  Electric  Co.,  United   States).     June  4th. 

8.327.  "  Composite  metal  bodies."  British  Thomson -Houston  Co.,  Ltd. 
.(General  Electric  Co.,    United   States).     June  4th. 

8,333.  "  Holders  for  electric  incandescent  lamps."  A.  H.  Midglev  &  C.  .A. 
i'ANDERVELL.     June   4th.      (Complete.) 

8.333.  "  Electric  heating  devices."  Joii.  Kremenezkv  (firm  of).  June  4th. 
(Convention   date,    June  9th,    1914,   .Austria.)     (Complete.) 

8.334.  "  Dynamo-electric  driving  mechanisms  of  the  unipolar  systems." 
M.  BresL-UEr.  June  4th.  (Convention  date,  June  4th.  1914,  Germany.) 
(Complete.) 

8,358.     "  Field    telephone  and   telegraph   apparatus."      H.   North,     June   5th. 
8,367.     "  Sparking   plugs."     M      Pognon.     June  5th.      (Addition    to    6,593/15. 
Convention   date,    June   16th,   1914.    France.)      (Complete.)        -. 

8.374.  *'  Fluid-pressure  braking  apparatus."  \V.  \'.  Turner.  June  5th. 
.(Convention   date,   October    1st,   1914,   United    Stales.)     (Complete.) 

8.375.  "  Fluid-pressure  braking  appiratus."  P.  H.  Donovan.  June  5th. 
^Convention    date,    Nov.   25th,   1914,    United    States.)     (Complete.) 

8.376.  "  Safety  device  for  use  with  electrically-driven  vehicles."  W.  V. 
Turner.  June  5th.  (Convention  date,  October  24th,  1914,  United  States.) 
^Cx)mplete.) 

8.377.  *'  Fluid-pressure  governing  mechanism."  June  5th.  (Convention  date, 
November   25th,   1914,    United   States.)     (Complete.) 

8.378.  "  Fluid-pressure  braking  apparatus."  W.  V.  Turner  &  P.  H. 
J>.>NOVAN.     (Convention  date.   February  lOtb,  1915,  United  States.)     (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  tlie  following  list  mav  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co..,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and    Bradford ;   price,    post   free,   9d.    (in   stamps). 


XSX4. 

11,S«.  CONIHOL  ApPARATLS  FOR  ElECTKJC  Ln.uIlNC  S\SItMS  ON  MoTOR  CiRS. 
F.    E.  Wilson.     May  13th. 

11,889.  CotWECliON  Boxes,  Junction'  Boxes,  and  the  like.  St.  Helens 
Cable  &  Rubber  Co.,   and  J.  C.  White.     May  14lh. 


11.987.       ElECTKTCAt    .^PPARATLIS  FOR    AUTOMATICALLY    LOCKING    RaiLWAV  CARRIA.  E 

f).  ORS  WHILE  THE  TRAIN  IS  IN  MOTION.     E.  Genders  &  H.  B.  Genders.     May  loth. 

12,047.  Self-propelled  Vehicles.  British  Thomson-Houston  Co.  (General 
Electric   Co.).     May   15th. 

12.350.  Magnetos  and  the  like.  H.  Ford.  Mav  -  19th.  (.Addition  to 
15,636, 13.1 

13.386.  Electric  .Meters.  British  Insulated  &  Helsby  Cables,  Ltd.,  an< 
I..    B.    Wilson.      May    20th.      (Cognate    application.   15,615/14.) 

12,551.     Electrical   Heating  .Apparatus.     !\.    K.  Berry.     May  21st. 

12.599.  FiTTiNc.s  for  Metallic  Conduit  Systems  for  Housing  Electricai 
Conductors.     Simplex  Conduits,  Ltd.,  &  L.    M.   Waterhouse.     May  22nd. 

12.S85.  Electrical  Signals  in  .Mines  and  Collieries.  E.  C.  Theedam,  Ltd 
M.iv   26th. 

12.906.  Lamp-locking  and  .Anti-vibrator  Device  to  Incandescent  Electric 
Lampholders  of  the   Bayonet  Socket  Type.     C.  Wharram.     May   26th. 

13,095.     Galvanic   B.\tteries.     A.  Thomas  &  ].  Stott.     May  28th. 

13,374.  High-frequency  Current  Rectifier  for  Rectifying  High-prequekci 
Wave  Impulses  in   a  Wireless  Receiving  Circuit.     C.  S.    Lenz.     June  2nd. 

15.356.  Electric  Inductance  Coils  for  the  Protection  of  Electrical 
Machines  and  Circuits.     J.  S.   Highfield  Sr  W.  Duddell.     June  26th. 

15.6S1.  .Apparatus  for  Receiving  or  Reliying  Electric  Signals.  G.  W 
Pierce.     June  30th.     (August  5th,  1913.) 

15,868.  Electric  Meters  or  the  Induction  Ti-pb.  British  Thomson-Houston 
Co.    (General    Electric   Co.).      July    2nd. 

16.612.     ELECTiic    Hair   Brushes.     V.   Sence      July    11th. 

37.004.  Machine  Switching  Telephone  Systems.  Western  Electric  Co. 
iF.  T.    Woodward    acting   for  Western    Electric  Co.).     July  17th. 

18,092.  Electric  Accumulators  or  Secondary  Batteries.  F.  A.  Cole-. 
July  31st. 

21,904.  TflepiionF-  Call  Registering  Devices.  \'.  Thompson.  November 
2nd. 


X915. 

5.848.    Commutators    for    Dynamo-electric     Machines.       T.    Zimmerm:in, 
April  19lh.      (.April   17lh.   1914.) 


The  Fixation  of  Atmospheric  j\itrogeii.— A  great 

electrical  untJcrtaking  which  is  intendetJ  to  fnmish  energy  in  con- 
nection with  the  fixation  of  atmospheric  nitrogfen  for  the  protJnc 
tion  of  calcium  cyanamide,  from  which  nitric  acid  is  to  be  obtained 
for  the  mannfacture  of  explosives,  so  as  to  render  the  countrj 
totally  independent  of  external  sources,  in  association  with  othei 
works  extracting  nitric  acid  from  synthetic  ammonia,  is  now  beinj 
taken  in  hand  in  Germany  by  the  Berlin  Electricity  Works  Co 
The  undertaking  is  primarily  based  upon  the  utilisation  as  fuel  ol 
the  extensive  lignite  coalfields  at  Golpa-Jesenitz,  near  Bitterfeld 
which  were  originally  acquired  by  the  Berlin  company  in  expects 
tion  of  a  prolongation  of  its  concession  in  Berlin  and  the  intentioi 
to  transmit  power  from  Bitterfeld  for  distribution  in  Berlin.  Bui 
bafore  the  Berlia  Municipal  Council  recently  resolved  to  take  ove 
the  undertaking  of  the  Berlin  electricity  works  next  October,  i 
had  been  decided  on  national  grounds  to  devote  the  lignite  fieldi 
in  question,  which  cover  a  superficial  area  of  over  2,500  acres 
affording  an  adequate  quantity  of  fuel  for  the  projected  statior 
for  a  period  of  30  years,  to  the  realisation,  indirect  as  it  is 
of  the  scheme  for  the  fixation  of  nitrogen.  The  fields  are  owne< 
by  the  Golpa-Jessnitz  Co.,  which,  in  turn,  is  controlled  by  thi 
Berlin  company,  which  will  possess  the  whole  of  the  former' 
capital  on  the  receipt  from  the  Berlin  municipality  of  the  amoun 
of  the  purchase  price  for  the  Berlin  undertaking  next  October.  A 
for  the  scheme  itself,  it  appears  that  the  Golpa-Jessnitz  Co,  ha 
concluded  a  contract  with  the  Bavarian  Nitrogen  Works  Co 
whereby  the  former  has  agreed  to  supply  the  latter  wiy 
energy  at  a  pressure  of  80,000  volts  for  a  period  oi 
fifteen  years,  the  purchaser  having  the  right  to  fxtenj 
the  contract  for  a  further  ten  years  on  the  sani 
conditions,  which  are  not  disclosed,  but  which  are  reported  f, 
represent  a  price  as  low  as  1  pfennig  ('125d.)  per  KW.-hoJl 
owing  to  the  exceptionally  favourable  conditions  for  working  tn| 
lignite  deposits.  On  its  part  the  purchasing  company  has  undei 
taken  to  aocept  delivery  of  500,000,000  KW.-hours  per  annud 
It  is  intended  to  erect  for  this  purpose  a  generating  station  fq 
an  output  of  180,000  Kw.,  divided  among  eight  units  each  o 
22,500  KW.,  of  which  four  sets  are  said  to  be  already  under  con 
strnction  and  are  to  be  brought  into  operation  by  the  end  of  tl^ 
present  year.  The  second  batch  of  four  machines  is  to  serve  fd 
supplying  undertakings  similar  to  the  Bavarian  company,  whici 
are  to  be  established  near  Bitterfeld,  and  the  total  output  wi) 
then  reach  1,000,000,000  KW.-hours  per  annum.  The  electrfl 
chemical  plant  for  the  Bavarian  company  is  also  in  course  of  con 
struction,  so  as  to  be  ready  when  the  four  sets  of  generatini 
m»ohinery  at  Bitterfeld  are  brought  into  use.  In  this  way  th 
Germans  hope  to  bj  able  to  meet  the  entire  home  demand  ffl 
explosives  and  fertilisers  in  conjunction  with  the  large  extensioii 
of  plant  for  the  production  of  synthetic  ammonia  which  are  i 
progress  a';  the  Biden  Aailine  work?,  and  which  are  also  to  1 
completed  by  the  beginning  of  1916. 

Alumiuiiini  .Solder. — A  new  alumininm  solder,  kaoW 
as  the  ABC.  has  lately  been  introduced  by  Peoctob's  Gabaqi 
Ltd.,  of  Parliament  Buildings,  Orchard  Street,  Westminster,  ai 
T  mtine  Street,  Folkestone.  The  solder  is  stated  to  be  the  resn 
of  a  long  series  of  experiments,  its  snc3eB8  being  due  not  only  t 
the  ingredients  used,  but  also  to  the  special  method  of  mixinj 
which  ensures  the  quality  being  always  reliable  and  free  froi 
variation.  It  is  claimed  that  the  solder  can  be  used  equally  we 
for  <i '.her  the  oxy-acetylene  or  ordinary  tinsmith's  process,  pp 
vided  the  simple  instructions  given  in  a  leaflet  sent  out  by  tl 
company  are  followed. 
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Although  the  meeting  of  the  Incorporated  Municipal 
Electrical  Association  this  year  was  held  under  exceptional 
conditions,  and  the  business  was  limited  to  the  reading  and 
discussion  of  reports,  the  proceedings  were  by  no  means 
devoid  of  interest.  The  attendance  was  fairly  good,  all 
things  considered,  and  the  discussions  were  well  maintained. 
One  outstanding  feature  of  the  proceedings  was  the 
catholicity  of  the  Association's  activities,  which  was  well 
exemplified  in  the  range  of  subjects  touched  upon  in  the 
report  of  the  Council.  The  meeting  of  the  Association  in 
the  theatre  of  the  Institution  was  not  without  a  certain  irony. 

The  joint  report  of  Messrs.  Blackman  and  Roles  was  in 
effect  a  eulogy  of  cheap  units  combined  with  the  rateable- 
value  system.  It  is  clear  that  the  Point  Five  tariff 
increases  the  consumption  per  house  and  the  amount  of 
consuming  apparatus  installed  in  a  remarkable  degree ; 
the  revenue  par  house  is  also  materially  improved, 
though,  as  would  be  expected,  the  average  price  obtained 
per  unit  is  much  less.  Thus  both  the  consumer  and 
the  contractor  are  "  satisfied."  The  correction  applied  by 
Mr.  Blackman  to  his  figures,  to  allow  for  the  effect  of  the 
introduction  of  the  metal-filament  lamp,  is  important  in 
interpreting  the  results  ;  it  does  not  appear  in  Mr.  Holes's 
tables,  though  his  comparative  figures  for  last  year  indicate 
that  the  1910  results  cannot  safely  be  used  without  it.  It  is 
satisfactory  to  note,  too,  that  the  maximum  load  on  the  feeders 
has  increased  at  a  far  less  rate  than  the  kilowatts  installed — 
giving  due  weight  to  the  footnote  to  Mr.  Itoles's  table.  To 
sum  up  the  matter  briefly,  it  appears  that  the  rateable- value 
method  of  assessment  applied  with  discretion  affords  a  very 
practical  means  of  arriving  at  the  fixed  charge,  and  is  easily 
understood  by  the  consumer  :  the  running  charge  of  a  half- 
penny per  unit  adeijuately  covers  the  cost  under  the  conditions 
obtaining  :  with  few  exceptions,  no  difficulty  has  been  experi- 
enced due  to  the  increased  load  on  the  mains ;  the  use  of 
one  meter  and  a  single  wiring  system  is  an  immense  advan- 
tage ;  and  the  adoption  of  electric  heating  and  cooking  has 
received  a  very  marked  stimulus  wherever  the  tariff  has  been 
introduced.  It  was  distinctly  unfortunate  that  the  dis- 
cussion side-slipped  on  to  the  subject  of  the  rateable-value 
system,  which  was  merely  incidental  to  the  report. 

Mr.  Ayton's  report  on  the  use  of  the  electric  vehicle  in 
municipal  service  contained  powerful  arguments  for  the 
adoption  of  this  type,  and  indicated  that  many  municipal 
authorities  had  been  so  far  impressed  by  its  advantages  as 
to  place  orders  for  "  electrics."  Most  of  the  arguraenta,  it 
is  true,  are  more  or  less  familiar,  but  they  will  bear  much 
repetition — it  is  singular  how  difficult  it  is  to  persuade 
people  to  do  themselves  a  good  turn.  The  economy  of  the 
electric  vehicle  as  compared  with  either  horse  haulage  or 
petrol  propulsion  was  clearly  brought  ont — and  this  in 
spite  of  the  heavy  (some  say  excessive)  first  cost.  It  is 
interesting  to  note  that  satisfactory  results  are  recorded,  no 
matter  what  type  or  make  of  battery  is  used.  With  the 
battery  and  tires  on  maintenance  contracts,  there  is  little 
left  to  worry  about,  as  the  rest  of  the  equipment  is  not 
likely  to  run  up  high  maintenance  charges,  and  the  tonveni- 
ence,  ease  of  handling,  instant  readiness  and  other  advant- 
ages of  the  electric  vehicle  cannot  be  (|Ucstioned.  Much 
interest  was  shown  in  the  collection  of  vehicles  drawn 
up  on  the  Embankment,  representing  a  great  variety  of 
applications,  and  we  trust  that  the  outcome  of  the  demon- 
stration and  report  will  be  greatly  increased  interest  and 
sympathy  on  the  part  of  municipal  engineer*,  and  a  greater 
readiness  to  provide  charging  facilities  and  a  uniform  price 
of  Id.  per  unit  "off  the  peak."  Without  the  charging 
facilities  "  electrics "  cannot  become  popular ;  without  the 
"  electrics "  the  charging  facilities  are  useless.  This  is  a 
typical   "  vicious    circle,"   and   it    rests   with  the    station 
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enginesrs  tx)  break  through  it  by  doing  their  part  first— the 
pnbhc  will  do  the  rest.  The  risk  is  small,  and  the  prospect 
of  reward  abundant. 

The  report  of  the  Council  shows  that  in  many  directions 
progress  is  being  made,  but  definite   conclusions  have  not 
been  attained.     We  note  with  regret  that  further  negotia- 
tions   With    the    Electrical    Contractors"  Association  '^have 
failed    to   remove    the    deadlock  between  the  two  bodies, 
though  the  Scottish  E.C.A.  has  accepted  terms  less  advan- 
tageous than  those  offered  in  the  I.M.E.A.  Bill.     There 
appears  to  have  been  a  regrettable  misunderstanding  with 
regard  to  the  Yorkshire  Electric  Power  Co.'s  Bill  ;  had  the 
I.M.E.A.  been  correctly  informed  as   to  the  limits  of   the 
powers  sought  by  the  company,  it    would  probably  have 
refrained  from  active  opposition  to  the  Bill.  It  is  interesting 
to  note  that  in  many  respects  the  Association  is  in  close 
co-operation  with  the  B.E.A.JI.A.     At  a  joint  meetino-  of 
representatives  of  the  two  bodies  with  the  British  Engi- 
neers' Association   to   consider  the  protection    of    Britfsh 
interests,  it  was  decided  to  appoint  a  committee  to  prepare 
a  scheme  for  the  creation  of  a  new  Government  Department 
to  be  entitled  the  '■  Board  of  Industry,"  one  of  the  main 
objects   being   to    ensure    that    public   money   should    be 
expended  only  on   Briiish  manufactures— a  principle  with 
which  we  are  in  cordial  agreement. 

The  Development  Committee  appointed  last  year  has  been 
hampered  by  the  war,  and  appears  at  present  to  be  markintr 
time  :  progress  has,  however,  been  made  with  the  organisa- 
tion, and  several  sub-committees  have  been  formed,  the 
members  of  which  are  largely  drawn  from  outside  the 
Association.  The  Committee  emphasises  the  necessity  of 
additional  powers,  such  as  those  embodied  in  the  I.M.E.A. 
Bill,  to  enable  municipalities  to  engage  in  publicity  and 
development  work. 

The  progress  made  by  the  Electric  Vehicle  Committee 
has  Deen  recorded  in  our  pages  from  time  to  time,  particu- 
larly in  connection  with  the  urgent  work  of  standardisation 
and  merits  hearty  commendation  ;  we  are  glad  to  observe 
Its  um-emitting  activity,  and  the  freedom  with  which  it 
enters  into  collaboration  with  other  societies. 

Cordial  co-operation  between  all  branches  of  the  elec- 
trical industry,  and  indeed  between  all  sections  of  the 
nation,  is  the  most  pressing  need  of  the  hour ;  it  is  not  a 
(^mmon  feature  of  our  national  life,  unfortunately,  but 
this  is  no  time  for  petty  jealousies,  academic  scruples,  and 
casual  methods.  Organised  and  collective  effort  is 
imperatively  necessary  to  the  maintenance  of  our  pros- 
perity ;     we    must    all    pull     together,    and    pull    hard' 

T  ?r  r,"*.^^  I'^^P^"'^  ^°  excellent  example  is  exhibited  by  the 
I.M.E.A.  and  its  Committees. 


Rubber.  ^.  ^^^^  ^'^^^  ^^^^^  °^  activity  has  been 

passing  in  the  crude  rubber  market  within 
the  last  month  or    so,   and    although    there  have  been 
moderate  fluctuations  in  prices,  the  general  tendency  has 
been  by  no  means  unsatisfactory  when  all  the  circumstances 
are  considered,  and  it  is  as  clear  as  possible  that  consumption 
IS  proceeding  upon  a  thoroughly  satisfactory  basis.     There 
IS  no  great  supply  of  material  available  on  the  spot  and  for 
early  delivery,  while  the  demand  is  distinctly  brisk,   with 
Xo.  1  latex  in  the  neighbourhood  of  2s.  5d.  per  lb.     There 
has  also  been  a  pronounced  demand  for  forward  deliveries, 
and  a  fair  volume  of  business  is  reported  at  prices  which 
must  be  regarded  as  exceedingly  satisfactory  to  the  growers. 
There  is  a  disposition  to  take  a  strong  view  regarding  the 
forward  position  owing  to  disturbances  in  the  Near  East, 
of  which    only  vague  and  indefinite   reports  have  reached 
this  country.     It  is  stated  now  that  the  trouble  in  Ceylon 
has  been  only  a  trifling  affair,  and  this  may  possibly  be  true. 
It  seems  perfectly  clear  from  the  private  news  coming  to  hand 
that  there  is  a  good  deal  of  unrest,  not  only  in  Ceylon  but  in 
the  Federated  Malay  States.     Various  considerations,  how- 
ever tend  to  stiffen   the  rubber  market,  where  fortunately 
people  are  still  alive  to  the  common-sense  point  of  view,  recog- 
nising that  any  serious  disturbance  of  the  arrangements  made 
for  harvesting  the  rubber  crop  will  have  a  very  important 
bearing  upon  the  military  effectiveness  of  the  Allies.     The 
consamption  of  motor  tires  at  the  front  is  simply  stupendous 


and  is  bound  to  increase  as  more  and  more  troops  are  put  in 
the  field,  hence  the  production  of  tires  and  other  accessories 
is  limited  so  far  as  this  country  is  concerned  only  by  the 
amount  of  labour  available.  America  is  taking  quite  a  con- 
siderable interest,  in  the  market,  and  has  been  doing  a  very 
fair  amount  of  buying  in  the  centres  of  production.  It  is 
estimated  by  leading  trade  authorities  that  the  United  States 
this  year  will  import  not  less  than  80,000  tons  compared 
with  00,000  tons  last  year,  50,000  tons  in  1913,  and 
40,000  tons  in  1912.  The  quantities  exported  from  this 
side  to  America  this  year  show  an  enormous  expansion,  and 
the  growth  seems  likely  to  continue.  The  way  in  which 
America  is  now  showing  a  preference  for  plantation  rubber 
over  fine  hard  Para  is  a  matter  of  general  comment,  and  this 
preference  seems  likely  to  be  carried  still  further. 

The  exports  of  plantation  rubber  from  the  Federated 
Malay  States  during  May  amounted  to  2,708  tons  as  com- 
pared with  2,777  tons  in  April,  and  2,069  tons  in  the 
corresponding  month  last  year.  The  following  table 
shows  the  exports  month  by  month  for  the  past  three 
years  : — 

1913.  1914.  1915. 


January.. 
Febraary 
March    .., 
April 

May 


1,231 
1,767 
1,7.S7 
l,62fi 
1,225 


Total  (5  months)  8,476 


2,542 
2,364 
2,418 
2,151 
2,0t.9 

11,544 


3,473  tons. 

3,411  „ 

3.418  „ 

2,777  „ 
2.708 

15,787   „ 


Street 
Explosions. 


The    case    of     Goodbody    i:    Poplar 
Borough  Council,  which  is  fully  reported 
in  the  "Justice  of  the  Peace  "  (June  5th, 
page  218),  establishes  a  principle  which  is  of  considerable 
interest   to   electrical   undertakers.     The  defendants    con- 
structed under   the   pavement  a  brick  chamber  in  which 
was  placed  a  box  containing  fuses.     (!as  from    mains   in 
the   neighbourhood   leaked    into   the    brick   chamber   and 
exploded,  owing  to  the  emission  of  a  spark  from  a  fuse  in 
the  box.     The  plaintiff,  who  was  injured  by  the  explosion, 
brought  an  action  against  the  Council.     A  jury  found  that 
the  defendants  had  not   been  guilty  of  negligence,  and  that 
the  chamber  was  not  a  nuisance,  and  judgment  was  entered 
in  their  favour.     On  appeal  by  the  plaintiff  it  was  held  that 
the  defendants,  not  being  responsible  for  the  presence  of  the 
gas  in   the  chamber,    which  alone   made   it   a   dangerous 
thing,  were  not  liable.      It  follows  from  this  that  where 
a   street   box   is    properly    constructed,    the    mere    occur- 
rence of  a  short  circuit  is  not  a  matter  which  gives  a  person 
injured  by  an  explosion  a  right  of  action  against  the  electric 
supply  company.       It  would  seem,  however,  that  in  such  a 
case  the  plaintiff  may  successfully   sue  the  gas   company. 
We  recall  a  case  which  was  heard  in  the  King's  Bench  Divi- 
sion before  Mr.  Justice  Darling  and  a  jury  on  March  IGtb, 
1905.     The  action  was  brought  to  recover  damages  against 
a  gas  company  for  personal  injuries  caused  to  the  plaintiff 
by  the  explosion  of  a  telephone-wire  box  in  Regent  Street. 
There  was   practically   no   dispute  that  the  explosion  was 
caused  by   gas  which    had  escaped   from    the    company's 
mains,  and  was  ignited  by  a  lamp.     The  question  for  the 
jury  to  decide  was  whether  the  accident  arose  by  reason  of 
any  negligence  on  the  part  of  the  gas  company.     Practically 
the   only   evidence   on   this  head   was   that    the   gas   had 
escaped,  and   in   spite   of  the   fact  that  witnesses  for   the 
company  said  it  was  virtually  impossible  to  prevent  a  certain 
amount  of  gas  escaping   from  street  mains,  owing  to  the 
vibration  caused  by  traffic,  the  jury  held  the  gas  company 
responsible  and  they  were  mulcted  in  damages.     It  should 
be  mentioned  that  an  attempt  was  made,  in  the  Poplar  case, 
to  put  responsibility   for   the   damage  on  to  the  Borough 
Council  on  the  ground  that,  in  accordance   with   a   well- 
known  principle  of  law,  he  who  brings  a  dangerous  thing 
such  as  electricity  on  to  his  land  must  keep  it  there  at  his 
peril.     Mr.  Justice  Sankey,  however,  pointed  ont  that  here 
the   mischief  was  done  by  the  gas  escaping  from  the  gas 
company's  property  into  the  electrical  authority's  property, 
namely,  the  street  box,  and  that  there  was   no  authority 
for  the  proposition  that  a  man  is  under  duty  to  keep  a 
mischievous  thing  from  other  people's  property  off  his  own 
land. 
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THE    REGENT    PALACE    HOTEL. 


The  Regent  Palace  Hotel,  which  has  been  erecttd  by  the 
Strand  Hotel,  Ltd.,  at  a  cost  of  £(;00,000,  on  an  island 
site  adjoininji  Piccadilly  Circus,  London,  W.,  is  said  to  be 
ihe  largest  hotel  in  Europe,  being  capable  of  accommodating 
some  1,500  resident  visitors ;  it  is  truly  palatial  in 
character,  and  has  been  built  and  equipped  on  the  most 
modern  and  advanced  lines.  The  engineering  installation 
is  especially  elaborate  and  well-designed,  and  embodies 
features  of  exceptional  interest,  being  in  some  respects 
unique.  Hot  and  cold  water  supply  and  electric  heating 
are  provided  in  every  room  ;  the  ventilation  scheme  has 
been  laid  out  with  the  utmost  care,  and  electricity  is  freely 
employed  for  lighting  and  power,  bells,  &c. 

The  heating,  ventilating,  and  general  engineering  plant 
was  designed  by  Mr.  A.  H,  Barker,  and  was  installed  under 
his  supervision  ;  the  electrical  equipment  was  carried  out  by 
the  company's  own  staff,  under  the  direction  of  their  chief 
electrical  engineer,  Mr.  Cushion.  There  are  in  all  some 
300  miles  of  pipes  in  the  building,  15  miles  of  air  ducts, 
180  miles  of  electric  cable,  and  upwards  of  ;:!00,000  ft.  of 
screwed  conduit  ;  the  lighting  installation  includes  some 
6,000  Osram  lamps.  From  these  remarkable  figures  an 
idea  of  the  magnitude  of  the  undertaking  may  be  gained. 

The  heating  of  the  building  is  effected  mainly  by  hot 
water  and  steam  radiators,  three  boilers  being  provided  in 
the  sub-basement  for  this  purpose ;  electrically-driven 
centrifugal  pump?  are  employed  where  necessary  to  assist 
the  water  circulation.  There  are  1,028  bedrooms,  each  of 
which  can  be  warmed  by  a  Belling  radiator  of  1^  k\v.  Hot 
water  is  supplied  to  all  bedrooms  and  to  the  hotel  efiierally 
by  turee  large  calonfiers  in  the  sub-basement :  the  tem- 
perature of  the  water  is  automatically  controlled  by  electric 
valves,  and  the  circulation  is  assisted  by  electrically-driven 
pumps.  The  ventilating  system,  which  is  entirely  distinct 
'  from  the  heating  installation,  is  exceptionally  complete  and 
elaborate.  The  principal  reception  rooms  are  supplied  with 
fresh  air,  washed  and  cooled,  or  warmed  if  necessary,  by  two 
large  centrifugal  fans,  driven  by  belts  from  electric 
motors  ;  each  principal  room  is  also  provided  with 
an  ind' pendent  air-extracting  fan,  so  that  fresh  air 
is  forced  in  while  vitiated  air  is  simultaneously  with- 
drawn, thus  avoiding  the  production  of  draughts.  Warmed  or 
cooled  air  can  be  admitted  to  any  room  by  separate  dutt«, 
80  that  adjoining  rooms  can  be  maintained  at  different  tem- 
peratures if  desired.  Special  care  is  taken  to  venli'ate  the 
huge  kitchen  through  ducts  entirely  separate  from  the  rest 
of  the  system,  in  order  to  render  it  impo.ssible  for  the  smell 
of  cooking  to  penetrate  any  other  part  of  the  building. 
Warm  air  is  supplied  to  the  large  linen  room  by  a  Sirocco 
fan  driven  by  a  5-ji.p.  motor,  and  each  bedroom,  bathroom, 
&c.,  is  separately  ventilated  by  a  duct  running  to  the  top  of 
the  building. 

One  of  tlie  most  interesting  novelties  in  connection  with 
the  heating  and  ventilating  systems  is  the  "  control  room," 
from  which  pi  int  the  whole  of  the  installation  is  controlled 
by  one  man.  For  this  purpose,  of  course,  electricity  is  the 
ideal  agency  to  employ,  and  hence  the  control  room  is  to 
be  equipped  with  an  array  of  electrical  instruments  (owing 
to  the  war  it  has  not  been  possible  as  yet  to  complete  the 
installation).  By  means  of  these  ini-truments — many  of 
which  are  of  Mr.  Barker's  own  invention  and  design — the 
engineer-in-charge  can  ascertain  the  temperature  at  any  one 
of  about  250  points  in  the  building  ;  any  five  of  these 
points  can  be  simultaneously  connected  to  a  multiplex  re- 
cording instrument,  so  that  the  changes  of  temperature  can 
be  recorded  over  any  desired  period.  Other  instruments 
measure  the  volume  of  air  being  supplied  at  any  time  to 
each  of  the  reception  rooms,  and  its  ttnipcrature.  Other 
indicating  instruments  show  the  water  level  in  each  of  the 
l(')  large  water  tanks,  the  boiler  pressure,  the  temperature 
of  the  hot  water  supply,  and  even  the  proportion  of  CO,  in 
the  flue  gases.  Thus,  the  engineer  has  a  bird's-eye  view  of 
the  working  of  the  whole  installation  ;  moreover,  he  is  pro- 
vided with  controlling  gear  by  means  of  which  he  can  regu- 
late all  these  factors  without  leaving  the  room.  Most  of 
the  controlling  devices  are  electrically  operated,  though  a 
few  are  adjusted  by  levers,  and  the  apparatus  is  so  organised 


that  not  only  can  the  normal  conditions  be  maintained  in 
every  part  of  the  hotel,  but  also  emergencies  can  be  in- 
stantly met  ;  for  instance,  a  sudden  influx  of  several  hundred 
persons  into  one  of  the  reception  or  dining  rooms,  previously 
unoccupied,  demands  an  immediate  readjustment  of  the 
heating  and  ventilating  apparatus,  and  this  can  be  effected 
at  a  moment's  notice.  The  nice  balarce  of  air  pressures  in 
different  rooms  is  an  important  point  which  is  fully  provided 
for  ;  as  an  example,  the  air  in  the  grill  room,  which  imme- 
diately adjoins  the  kitchen,  is  always  mhintained  at  a 
slightly  higher  pressure  than  the  air  in  the  kitchen,  so 
that  when  the  communicating  doors  are  opened  there  is  an 
outward  flow  of  air  from  the  grill  room,  and  under  no 
circumstances  can  the  kitchen  atmosphere  gain  access  to  the 
grill  room.  The  engineer-in-charge  is  in  telephonic  com- 
munication with  every  part  of  the  building,  and  acts  the 
part  of  a  beneficent  clerk  of  the  wea'.her  towards  all  its 
occupants. 

A  pneumatic  dispa'ch  system,  installed  by  the  Lanoson 
Pneumatic  Tube  Co.,  Ltd.,  provides  a  rapid  service  between 
various  departments  by  means  of  independent  lines,  which 
do  not,  as  usual,  radiate  from  a  central  point.  This  instal- 
lation comprises  over  4,000  ft.  of  tubing,  and  is  operated  by 
a  Roots  blower  driven  by  a  i;-H.p.  motor. 

The  electrical  installation  is  necessarily  of  exceptional 
magnitude  and  completeness.  The  whole  of  the  current  is 
supplied  at  220  volts  by  the  St.  .James's  and  Pall  Mall 
Electric  Supply  Co.,  Ltd.     Two  0  8  eq.  in.  cables  are  run 
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directly  and  independently  into  the  builJing  from  tb« 
Carnaby  Street  sub-station  for  the  heating  circuits,  and  the 
other  main  cables  are  proportionately  lirge. 

They  are  taken  into  two  separate  gwitchrooms  through  the 
company's  main  switch  fuse  and  a  circuit  breaker.  Three 
8y.stems  are  provided:  for  general  lighting,  "police"  or 
"  Council "  lighting,  and  for  the  general  power  fervice. 
I']uch  has  a  capacity  of  3(»0  amperes,  making  a  total  capacity, 
apart  from  the  special  service  to  the  electric  heaters,  of 
1,800  amperes.  The  "  police  "  service  is  a  separate  service 
re(]uired  by  the  regulations  in  all  public  buildings  of  this 
kind. 

The  main  service  is  taken  into  three  main  distribution 
boards,  and  from  these  are  taken  calles  which  serve  each 
floor  independently.  Every  floor  is  also  se parate'y  metered 
and  protected  by  enclosed  cartridge  fuses  of  (J.E  (".  make. 

The  distribution  board  controlling  the  heating  circuitB  is 
in  a  separate  chaml>er  in  the  sub-basement  ;  it  comprises 
60  separate  n  i'.  fuses  and  switches,  and  is  over  'M\  ft.  long. 
From  this  board  are  taken  56  pairs  of  l!t/16  cables  to  the 
various  floors,  and  on  each  floor  there  are  six  snb-distribn- 
tion  boards.  The  sizes  of  the  cables  and  feeders  are  designed 
to  allow  the  whole  of  the  heaters  to  be  turned  on  at  the 
same  time. 

The  accompanying  illustrations  show  the  interior  of  the 
two  Bwitchrooms  and  the  distribution  board  for  the  heating 
circuits.  The  arrangement  of  the  switchgear  is  such  that 
should  the  supply  from  either  source  break  down,  the  whole 
of  the  circuits  can  be  concentrated  on  the  sound  supply 
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'within  a  few  seconds  by  withdrawing  the  links  from  the 
isolating  switches  on  the  faulty  mains. 

The  whole  of  the  wiring  is  carried  out  in  screwed  s'eel 
"  Geekoduct "  conduit,  with  brass  unions,  which  are  designed 
to  secure  lasting  mechanical  and  electrical  continuity 
throughout  the  system.  Throughout  the  whole  scheme  a 
special  water-tigh:  junction-box  has  been  used  at  frequent 
intervals.  This,  together  with  the  conduit  lay-out,  permits 
of  the  withdrawal  of  any  length  of  wire  or  cable  without 
any  disturbance  of  the  permanent  structure,  the  decorations 
of  the  building,  or  the  plaster  or  cement  in  which  the  con- 
duit is  buried.  The  conduit  work  deserves  especial  praise, 
as  we  have  never  before  ssen  a  job  so  admirably  carried  out ; 


On  the  ground  floor  in  connection  with  each  1ft  is  pro- 
vided a  mechanical  indicator  with  arrows  working  on  a 
semicircular  dial,  which  will  show  the  position  of  each  lift 
in  the  shaft. 

Up  and  down  signal  lights  are  fitted  on  intermediate 
floors,  which  indicate  the  direction  in  which  the  lift  is 
travelling. 

This  arrangement  gives  a  most  complete  and  convenient 
system  for  operating  the  lifta  in  groups,  to  make  sure  that  a 
passenger  requiring  the  use  of  the  lift  receives  prompt 
attention,  and  at  the  same  time  it  avoids  two  or  three  lifts 
going  to  the  same  floor  to  answer  a  call. 

There  is  also  an  electric  luggage  lift  carrying  a  load  of 
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■the  symmetry  of  the  bends  in  heavy  conduit,  the  neat  and 
orderly  arrangement  of  the  tubing,  even  where  dozens  of 
pipes  have  to  be  accommodated  in  a  confined  space,  and  the 
'finish  imparted  to  every  portion  of  the  work,  reflect  the 
highest  credit  on  Mr.  Cushion  and  his  staff. 

lo  is  apparent  that  no  expense  has  been  spared  to  make 
'the  installation  in  every  respect  of  the  first  class,  and  worthy 
■  of  the  building  in  which  it  is  installed. 

There  are  five  electric  passenger  lifts,  each  constructed  to 
carry  a  load  of  1 5  cwt.  at  a  speed  of  300  ft.  per  minute, 
the  height  of  travel  varying  from  85  ft.  to  122  ft. — one 
lift  travels  from  the  basement  to  the  roof.  The  cases 
are  of  handsome  design,  and  are  fitted  with  Waygood-Otis 
safety  apparatus,  designed  to  arrest  the  descent  of  the  cage 
in  case  of  failure  of  the  suspension  rop5s. 

The  winding  machines  are  of  the  firm's  latest  pattern, 
with  powerful  mo'ors  coupled  to  machine-cut  worm  and 
wheel  winding  gear  of  high  efficiency,  and  designed  for 
smooth  running. 

Each  lift  is  controlled  by  a  pilot  switch  in  the  cage 
operated  by  a  removable  handle  which  actuates  the  main 
•  controller  ;  the  latter  is  specially  designed  to  secure  smooth 
and  gradual  starting  and  stopping. 

In  connection  with  the  passenger  lifts,  a  signalling 
arrangement  is  employed,  of  the  newest  pattern.  In  each 
cage  is  fitted  a  flash-light  annunciator  signal  fixture.  When 
a  pissenger  wishes  to  call  a  lift  he  pushes  the  button  on  the 
enclosure,  and  this  illuminates  in  each  cage  a  miniature 
lamp  representing  that  particular  floor,  and  also  operates  a 
small  buzzer  to  call  the  attention  of  the  operator  to  the 
signal.  The  first  cage  arriving  at  the  floor  from  which  the 
signal  is  given  will  stop  and  pick  up  the  passenger,  and 
upon  leaving  the  floor  will  automatically  extinguish  the 
signal  lamp  in  all  the  cages. 

The  signal  is  entirely  automatic  in  its  operation,  and 
gives  the  operator  no  opportunity  to  extinguish  it  until  he 
has  reached  or  passed  the  floor  from  which  the  signal  is  given. 

The  indicator  in  each  cage  shows  the  operator  the  direc- 
tion in  which  the  passenger  wishes  to  travel,  as  well  as  the 
floor  on  which  he  is  standing.  One  call-push  on  each  floor 
>is  arranged  for  two  lifts,  and  one  for  the  other  three  lifts, 
which  are  grouped  together. 


15  cwt.  at  a  speed  of  300  ft.  per  minute,  and  two  electric 
goods  lifts  of  the  same  duty  which  travel  from  the  basement 
to  the  ninth  floor.  la  all  there  are  32  lifts,  including 
service  and  restaurant  lifts. 

Messrs.  Waygood-Otis,  Ltd.,  have  also  installed  a  com- 
plete hydraulic  vacuum  cleaning  equipment.  This  plant, 
which  feeds  four  points  on  each  floor,  is  operated  by  an 
8-H.p.  motor. 

In  the  kitchen  equ'pment,  there  is  a  4-h.p.  motor  driving 
a  Hall  refrigerator,   an    ice-making    machine,  an   almond 
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crusher,  and  a  "  whisk."  The  latter  is  provided  with  an 
ingenious  form  of  friction  drive,  which  enables  the  speed  to 
be  adjusted  within  very  narrow  limits.  In  the  French 
Bakery  there  is  a  2-h.p.  motor-driven  bacon-cutter  and  a 
mincing  machine. 

The  refrigerating  plant  for  the  cold  storage  rooms  is 
driven  by  an  18-h.p.  motor,  and  is  provided  with  a  brine 


Vol  76.     No.  1,961,  June  25,  1915.] 


THE    ELECTRICAL   REVIEW. 


881 


circulating  pump  driven  by  a  2f-H.p.  motor.  There  are 
also  a  large  number  of  buffing  machines  for  boot-cleaning, 
driven  electrically,  as  shown  on  the  opposite  page. 

For  the  lighting  of  the  building  some  6,000  Usram  lamps 
have  been  installed,  and  the  wiring  has  been  laid  out 
in  two  sjstems  to  comply  with  the  L.C.C.  regulations. 
Convenient  control  for  all  the  bedroom  lights  is  provided  ; 
in  each  room  there  are  two  lamps,  either  of  which  is  con- 
trolled from  a  three-point  switch  at  the  bedside.  A  certain 
number  of  cross  and  corner  corridor  lights  are  supplied  from 
the  alternate  one  of  the  two  systems  into  which  the  lighting 
supply  is  divided,  so  that  the  important  lights  in  corridors 
are  rendered  independent  of  the  circuit  which  supplies  the 
bedrooms  immediately  adjoining  those  corridors.  These 
special  corridor  lights  are  controlled  by  master  switches 
at  central  points. 

The  general  scheme  of  illumination  is  on  the  semi-direct 
system,  and  for  this  purpose  a  variety  of  designs  of  fittings 
by  the  Bromsgrove  Guild  have  been  installed.  In  the  dome 
of  the  Rotunda  Court  the  novel  plan  has  been  adopted  of 
introducing  opal  bulls'-eyes  into  the  risers  which  support 
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the  glazing  of  the  dome.  libhinJ  tach  opal  is  a  30-watt 
lamp.  Around  the  cornice  of  the  dome  is  a  ring  of  lamps, 
which  are  concealed  from  view  at  the  floor  level,  but  which 
throw  a  considerable  volume  of  light  upwards  into  the  dome. 

The  scheme  adopted  for  the  electric  bells  has  greatly 
simplified  the  bell  signalling.  Each  floor  is  complete  in 
itself  and  is  divided  into  eight  sections,  each  with  a  large 
indicator.  By  means  of  a  four-point  relay  an  indicator  is 
also  operated  in  the  service  room,  showing  which  section  has 
been  rung  up.  When  the  chambermaid  goes,  to  that 
particular  section  she  is  shown  by  the  section- indicator  the 
number  of  the  room  calling.  Thus  the  use  of  enormous 
lengths  of  multiple-wire  cables  has  been  avoided,  without  loss 
of  efiiciency. 

We  are  indebted  to  the  Strand  Hotel,  Ltd.,  to  Mr. 
Barker,  and  to  Mr.  Cushion  for  the  particulars  and 
photographs  embodied  in  this  article,  and  we  desire  to  offer 
our  congratulations  to  all  these  parties  on  the  accomplish- 
ment of  an  enormous  undertaking  on  lines  which  can  tiuiy 
be  said  to  be  scientific,  and  in  accordance  with  the  mobt 
modern  engineering  practice. 


(^Concluded  from  page  849.) 
Dr.  Wheeler  points  out  that  the  single-bobbin  bell  (J)  in 
the  foregoing  table  is  the  more  efficient,  as  this  required  a 
resistance  of  i'30  ohms  in  circuit  to  prevent  the  bell  rbging, 
while  only  55  ohms  had  to   be  introduced  to  obtain  the 
minimum  igniting  current.     He  further  suggests  winding 
the  coils  of  the  magnets  with  silk-covered  annealed  brass 
wire,    instead    of   copper,  as   is    usually  used,  and  a    bell 
arranged  on  these  lines  with  a  single  bobbin  wound  with  1 1 
layers  of    i;5-gauge  brass  wire  gave  the  following  results, 
when  operated  with  a  battery  of  10  Leclanthc  cells  :  — 
Resistance  of  magnet,  13  ohms. 
Current,  bell  only  in  circuit,  0-62  ampere. 
Resistance  required  to  prevent  bell  ringing,  200  ohms. 

Current  with  bell  and  resistance  ia 
circuit,  004  ampere. 

The  minimum  igniting  current,  ob- 
tained from  a  battery  of  10  dnj  cells, 
was  found  to  be  072  ampere. 

This   bell  was  tested  under  practical 
conditions  at  a  colliery  in  l)urham  with 
a  battery  of    10    Leclanche   cells,   and 
"at    1,020   yards    the    bell   rang   very 
strongly.      This    was    the   end   of    the- 
third  section  of  the  signal  wires,  and  a 
connection  had  to  be  made  to  the  third 
section.     The  wires  in  the  latter  had  a 
great  number  of  connections,  moslly  bad 
ones,  which  might  have  caused  any  bell 
to  cease  ringing.    However,  the  bell  rang 
quite  distinctly,  though  not  very  loudly, 
at  1,010  yards,  the  end  of  the  wires."" 
The  italics  are  ours,  and  herein  lies  the 
crux  of  the  whole  question  of  efficient 
signalling    in    mines.       Dr.    Wheeler's 
txpeiimtnts    were    carried    out    under 
perfect   conditions,    but    below    ground 
the  conditions  are  very  far  from  being 
perfect,  or,  very  fr&juently,  in  decent  order.      Electi  ic  sig- 
nalling is  so  simple  that  anyone  presumes  to  know  all  abont 
it,  and  any  sort  of  a  connection  will  do,   and  frecjuently 
one  will  see  a  perfect  network  of  wire  connections  without 
any   order    or    system,  whereas,    arranged    systematically, 
probably   less   than   half  would   be  required.      Hence  the 
demand   for    a    bell    that    would   ring    under    conditions 
which  ought  not  to  exist,  and  which  required   only  a  small 
current,   necessitating  the  use  of  highly  inductive  magnet 
coils.     Tests  were  made  with  eight  bells  of  different  makes 
with  the  following  results  : — 


iiliis^ow  Exhibition. — We  Imve  received  from  Mr. 
J.  M.  Freer,  of  38.  Bath  Street,  Glaserow,  a  copy  of  the  prospectus 
of  the  Glasgfow  Smoke  A.bateinent  Exhibition,  which  is  beiner  held 
under  the  patrona);e  of  the  Corporation  and  the  local  branch  of 
the  Smoke  Abatement  Leajrue,  at  Exhibition  Ilall,  New  City  Road, 
from  Thursday,  September  2:ird,  to  Siturday,  Octobtr  16th.  Gai 
and  electricity  will  be  supplied  free  of  charge  to  exhibitore. 
Class  7  will  oompriae  electric  apparatus  and  electric  heatit^'  and 
cooking  appliances  ;  Class  9,  boiler  furnacos,  mechanical  siukcis, 
fuel  economieerii.  Sec.  ;  Class  10,  electric  appliances  and  apparatus 
for  the  generation  and  utilisation  of  motive  pswer  ;  Class  11,  suc- 
tion gas  plants,  gas  and  other  engines,  &c.  :  CInts  13,  ventilating 
fans;  and  Class  15,  shop  window  lighting."  Particulars  lun  be 
obtained  on  applioaion  to  Mr.  Freer,  as  above. 
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"  Two  points  stand  clearly  out  from  an  examination  of 
this  table.  One  is  that  all  the  bells  tested  are  capable  of 
giving  a  dangerous  break- flash  when  used  with  a  battery  of 
10  wet  Lc'cianchi'  cells  ( 1 5  volte).  The  current  available- 
at  the  break- flash,  supposing  the  signal-wires  to  be  thort- 
circuitcd  close  to  the  bell  so  that  only  the  resistance  dne  to 
the  magnet  is  included  in  the  circuit,  is  in  every  case  more 
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than  twice  as  great  as  the  minimum  igaiting  current,  while 
in  one  instance  (bell  B)  it  is  four  times  as  great.  The 
other  fwint  is  that  in  the  majority  of  cases  sufficient  non- 
inductive  resistance  coukl  be  introduced  into  the  circuit  to 
reduce  the  current  available  at  the  break-flash  below  the 
minimum  igniting  current  without  seriously  affecting  the 
ringing  power  of  the  bell.  Bells  I'  and  H  in  particular 
allow  ample  margin  for  bad  connections  on  the  signal  wires." 
For  that  very  reason  bells  D  and  H  would  be  looked  upon 
as  excellent  bells. 

Dr.  Wheeler  next  tried  "parallel"  winding,  in  which 
one  winding  is  used  for  ringing  the  bell,  while  the  other  is 
short-circuited  on  itself,  with  the  following  results  : — 
"  Two  bobbins  were  wound  with  28-gauge  copper  wire  in 
this  manner  and  inserted  in  the  bell  frame.  Tests  were 
made  using  a  battery  of  10  wet  Leclancbc  cells,"  with 

(t.)  Two  bobbins,  the  additional  winding  being  left  open, 
and  the  ends  of  the  wire  being  free. 

((/.)  Two  bobbins,  the  additional  winding  being  short- 
circuited. 

{in.)  One  bobbin,  additional  winding  as  in  ( /.). 

(ir.)  One  bobbin,  additional  winding  as  in  {ii.). 

The  main  data  obtained  were  as  follows  : — 
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'  Ignition  at  1'55  amps.,  38  volte,  from  26  dry  cells. 
t  Ijnitioa  at  2"3  amps.,  31  volts,  from  21  dry  cells.    - 

It  was  found  that  whether  one  or  two  bobbins  were  used, 
the  bell  rang  better  with  the  additional  winding  short- 
circuited,  and  further,  that  more  current  was  required  for 
ignition  by  the  break-flash  when  the  additional  winding  was 
present  but  open  than  when  the  winding  was  absent 
altogether. 

Layers  of  tinfoil  between  the  iron  core  and  between  the 
layers  of  copper  winding  were  also  tried  ;  one  bobbin  was 
wound  with  IG  layers  of  28-gauge  copper  wire  in  this 
manner,  with  a  tinfoil  strip  between  each  layer,  and  tested 
with  a  batt«ry  of  10  Leclanchc'  cells,  with  the  following 
results  :  — 

Resistance  of  magnet,  12  ohms. 

Current,  bell  only  in  circuit,  0-78  ampere. 

Resistance  required  to  prevent  bell  ringing,  115  ohms. 

Current,  bell  and  resistance  in  circuit,  O'lO  ampere. 

The  minimum  igniting  current  for  the  break-flash  was 
found  to  be  230  amperes  (at  27-5  volts)  obtained  from  19 
dry  cells. 

Several  other  methods  of  preventing  sparking  were  tried 
with  more  or  less  effect,  but  not  so  simple  of  application  as 
those  described.  The  conclusions  reached  were  briefly  as 
follows  : — 

1.  All  the  bells  examined  were  capable  of  producing  a 
highly  dangerous  break-flash  at  the  signal-wires  when  used 
with  a  battery  of  10  wet  Leclanche  cells,  the  current  voltage 
being  15.  The  break-flash  was  still  more  dangerous  when 
a  battery  of  10  dry  cells  was  employed,  since  the  current 
available  from  them  is  considerably  greater  than  that 
obtainable  from  wet  Leclanche  cells. 

In  general  the  bells  eximined  were  "overpowered."  A 
single  bobbin  with  a  reduced  number  of  layers  of  wire  was 
found  in  several  cases,  when  fitted  to  the  original  bell- 
frame,  to  actuate  the  bell  as  efficiently  as  is  required  in 
practice.  The  use  of  only  one  bobbin  (i.e ,  a  bar  electro- 
magnet )  with  a  small  number  of  layers  of  winding  reduces 
the  self-induction  of  the  circuit,  and  thereby  decreases  the 
danger  of  the  break-flash  at  the  signal  wires. 

2.  I  nasmuch  as  the  voltage  is  relatively  of  little  import- 
ance compared  with  the  current  strength  so  far  as  the  safety 


of  the  break-flash  on  the  signal  wires  is  concerned,  it  is 
desirable  that  attention  should  be  directed  towards  not 
exceeding  a  certain  maximum  number  of  cells  in  the  battery, 
rather  than  that  care  should  be  taken  not  to  exceed  a 
certain  voltage.  Moreover,  it  is  desirable  that  a  cell  of 
comparatively  high  internal  resistance,  such  as  the  wet 
Leclanche  cell,  should  be  employed,  so  as  to  avoid  the 
possibility  of  obtaining  large  currents  on  short-circuiting 
the  battery. 

3.  Taking  as  a  standard  battery  l(i  wet  Leclanche  cells, 

quart  sizj giving  a  voltage  of  15  and  a  maximum 

current  on  short-circuiting  of  about  1'5  amperes,  it  is  pos- 
sible so  to  modify  the  usual  pattern  of  bell  as  to  render  the 
break-flash  at  the  signal  wires  safe  in  the  most  sensitive 
methane-air  mixture,  without  impairing  the  ringing  power 
of  the  bell.  This  can  be  done  in  several  ways,  of  which 
the  simplest  probably  are  :  — 

(i)  By  the  introduction  of  a  non-inductively  wound 
resistancj  coil  in  series  with  the  magnet-coils,  such  that  it 
will  reduce  the  current  available  at  the  break-flash  below 
the  minimum  igniting  current. 

(ii)  By  increasing  the  resistance  of  the  magnet  windings 
of  the  bell  by  the  use  of  wire  of  fairly  high  resistance,  such 
as  brass  wire,  for  the  same  purpose  as  (i). 

(iu)  By  the  use  of  "  parallel  "  winding,  and 

(iv)  By  the  use  of  tinfoil  strips  between  the  layers  of 
winding,  in  ths  manner  and  for  the  purpose  already 
described. 

Of  these  four  methods  the  third  may  be  open  to  the 
objection  that  should  the  short-circuited  winding  be  acci- 
dentally broken,  the  bell  might  become  unsafe. 

No  experiments  were  made  as  to  the  igniting  power  of 
the  maintained  spark  at  the  trembler  of  the  bell,  for  it  was 
apparent  from  the  bells  examined  that  the  provision  of  an 
adequate  flame-tight  casing,  affording  complete  security 
against  ignition  of  a  firedamp-air  mixture  at  the  trembler  of 
the  bell,  was  not  a  difficult  matter.  Nor  were  any  experi- 
ments made  with  relays  such  as  are  often  introduced  in 
battery-bell  signalling  systems,  fur,  in  Dr.  Wheeler's  view, 
a  relay,  if  introduced  into  the  signalling  system,  simply 
takes  the  place  of  the  bell,  and,  from  the  point  of  view  of 
danger  at  the  break-flash  on  the  signal  wires,  can  be 
regarded  as  a  bell.  This,  of  course,  is  an  entirely  mistaken 
impression. 

The  report  is  interesting  and  settles  once  for  all  a  much 
debated  point.  It  was.  of  course,  never  seriously  questioned 
that  an  electric  spark  would  ignite  firedamp,  but  the 
extremely  weak  currents  of  the  signalling  systems  were  con- 
sidered harmless  As  a  matter  of  fact.  Dr.  Wheeler's 
report  confirms  this  impression  to  some  extent,  but  the  self- 
induction  of  the  magnet  coils,  which  is  the  true  source  of 
danger,  was  never  really  considered.  It  ought  not  to 
be  a  difficult  matter  for  colliery  managers  to  arrange  their 
signalling  systems  now  so  as  to  be  absolutely  safe,  and  with 
a  little  care  and  attention  to  maintain  them  so. 

We  are  glad  to  note  that  Dr.  Whee'er  is  to  continue  his 
investigations  into  the  relay  and  alternating-current  systems 
of  signalling. 


A   LOCOMOTIVE    COACH    FITTED    WITH 
THE    THOMAS    TRANSMISSION. 


On  Thursday  last  week  we  were  enabled,  by  the  cuttesy 
of  The  Thomas  Transmission,  Ltd.,  to  witness  a  demon- 
stration at  Birmingham  of  a  200-h.p.  locomotive  coach 
which  has  been  fitted  with  their  system,  for  use  on  the  New 
Zealand  Government  Railways. 

Our  readers  are  already  familiar  with  the  principle  of  this 
extremely  ingenious  system  of  transmission,  as  fitted  to 
heavy  lorries,  &c ,  which  was  first  described  in  our  issues 
of  May  5th  and  June  23rd,  1'.)  11,  and  has  been  referred 
to  from  time  to  time  in  our  pages.  In  a  paper  read  before 
the  British  Association  in  Australia  last  year  by  Mr.  H.  J. 
Thomson,  and  abstracted  in  our  is-sue  of  Ojtober  30th, 
1014,  the  application  of  the  system  to  heavy  iaternal- 
combustioa  locDmotives  was  discussed,  aud  the  recent 
demonstration  marks  a  further  step  in  this  direction. 
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In  view  of  the  vast  stretches  of  arid  desert  across  which 
railways  are  now  being  constructed  in  Australia,  the  import- 
ance of  the  subject  to  the  Commonwealth  is  obvious,  steam 
locomotives  being  handicapped  for  supplies  of  coal  and 
water  ;  but  even  where  there  is  no  lack  of  these,  it  is 
■claimed  that  the  oil-engine  driven  locomotive  equipped  with 
the  Thomas  transmission  has  many  points  in  its  favour. 

It  will  be  remembered  that,  in  the  briefest  outline,  the 
Thomas  system  employs  two  electrical  machines  (each  about 
one-third  of  the  power  of  the  engine)  and  a  planetary  gear- 
ing which  connects  these  machines  with  the  engine  and  the 
load.  During  starting  and  acceleration  the  power  is  trans- 
mitted   partly  mechanically   and    partly  electrically  to  the 


trailers,  each  having  about  the  same  seating  capacity.  It 
is  expected  that  the  output  will  be  about  200  ton-miles  per 
gallon  of  petrol.  The  vehicle  will  have  to  be  able  to  haul 
one  25-ton  trailer  up  a  grade  of  1  in  40  at  1.5  m.p.h.,  the 
gross  load  being  about  60  tons  ;  the  maximum  speed  on  the 
level  will  be  over  40  ii.p.H.,  and  it  is  estimated  that  the 
vehicle  will  haul  a  gross  load  of  85  tons  up  a  grade  of 
1  in  40  at  about  10  m.p.h.  By  itself  the  coach  will  ascend 
this  grade  at  28  m.p.h.  It  is  Oi'  ft.  G  in.  in  length  overall. 
As  shown,  the  engine  is  of  the  V  type  and  has  eight 
cylinders,  7  in.  bore  x  8  in.  stroke  ;  the  normal  speed  is 
900  E.P.M.,  and  the  maximum  1,500  e.p.m.  Opposite 
cylinders  act  on  the  same  crank,  thus  shortening  the  engine 


Fig.  1. — Locomotive  Chassis  fitted  with  the  Thomas  Tbassmission  System. 


wheels,  hut  when  full  speed  is  reached  the  whole  of  the 
power  is  transmitted  directly  from  the  engine  to  the  wheels. 
In  the  case  of  the  locomotive  here  referred  to,  certain  modi- 
fications have  been  introduced  into  the  design,  without 
affecting  its  main  principles. 

The  locomotive  chassis  has  been  built  by  The  Thomas 
Transmission,  Ltd.,  for  suburban  traffic,  where  the  smoke 
a,nd  noise  of  a  steam  locomotive  would  be  objectionable,  and 


Fig.  2.— TvLiiii  200-h.p.  Petbol  Enuine  on  Bhake  Test. 


has  been  fitted  with  a  petrol  engine  by  Messrs.  J.  Tylor  and 
■Sons,  Ltd.  Fig.  1  shows  the  complete  chassis,  and  fig.  2 
the  Tylor  engine,  while  a  closer  view  of  the  controller  and 
one  of  the  bogies  is  given  in  fig.  ;i.  The  body  will  be  made 
and  fitted  in  the  works  of  the  New  Zealand  ( lovernment 
Railways  at  Wellington.  The  seating  capacity  of  the  coach 
will  be  about  50  passengers,  and  it   will   haul  two  25-ton 


All  the  valves  are  external  to  the  V,  so  as  to  be  readily 
accessible.  The  engine  is  reversible,  and  is  extremely  com- 
pact ;  the  circulating  water  is  cooled  by  radiators  at  either 
end  of  the  locomotive,  both  of  which  are  effective  irrespec- 
tive of  the  direction  of  motion,  and  separate  radiators  are 
provided  for  cooling  the  lubricating  oil  for  the  engine  and 
the  planetary  gearing  respectively,  the  oil  and  water  being 
circulated  by  pumps  driven  by  the  engine.  Although  the 
engine  is  reversible,  only  the  crankshaft 
reverses  its  direction  of  rotation,  the 
pumps,  magnetos  and  cam-shafts  always 
running  in  the  same  direction. 

The  planetary  gear  wheels  are  double 
helical,  and  are  provided  with  forced 
lubrication,  running  silently  and  with 
high  efficiency.  The  two  electrical 
machines,  which  are  a'ternatel.v  motors 
and  generators,  are  totally  enclosed  and 
weigh  only  15  cwt.  each  ;  they  are 
arranged  on  a  plan  differing  from  that 
adopted  for  motor  lorries,  one  machine 
forming  a  cora])!ete  unit  with  the 
planetary  gearing  and  two  magnetic 
clutches,  as  shown  in  tig.  4,  while  the 
other  is  mounted  independently  of  the 
jirime  mover  and  transmission  unit. 

The  former  unit  is  rigid  in  construc- 
tion, ensuring  perfect  alignment,  and 
transmits  the  mechanical  drive  to  the 
outside  axle  of  one  bogie ;  the  latter 
unit  drives  the  outside  axle  of  the 
second  bogie  purely  electrically.  Tubular 
cardan  shafts  arc  used  for  both  drives, 
with  universal  joints  which  ensure  per- 
fectly uniform  angular  velotuty  of  the 
driven  wheels.  The  final  drive  is  elTccted  by  means  of 
bevel  and  spnr-wheel  reductions,  as  shown  in  fig.  5,  which 
diagramniatically  illustrates  the  arrangement  of  the  trans- 
mission. 

It  will  be  noticed  that  in  this  form  of  the  system  the  second 
machine  is  not  directly  coupled  to  the  larger  sun-wheel. 
as  in  the  lorry  previously  described ;  it  is,  however,  indirectl 
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coupled  to  it  through  the  driving  wheels  and  rails.  Another 
difference  lies  in  the  use  of  magnetic  clutches,  which  are 
exceedingly  easy  to  control  and  are  admirably  adapted  to 
deal  with  large  powers.  Moreover,  reversal  is  effected  by 
reversing  the  engine,  and  not  by  electrical  means,  as  the 
locomotive  must  run  with  equal  facility  in  either  direction. 
The  bogies  are  of  novel  construction,  designed  to  eliminate 
rolling  and  to  give  easy  riding  of  the  vehicle. 


Fig.  3.— Conteolling!  Gear  and  Bogie. 


Fig.  4.— Transmission  Unit,  with  Planetaey  Gear  and  Magnetic  Cldtchbs. 


The  control  of  the  locomotive  can  be  effected  from  either 
end  of  the  vehicle.  The  main  controller  provides  for  1  i 
forward  speeds,  including  direct  drive  on  top.  The  reverse 
for  continuous  working  is  obtained  by  reversing  the  direction 
of  rotation  of  the  engine.  Two  reverse  notches  are  pro- 
vided in  the  controller  for  reversing  for  short  distances 
■when  shunting,  Ac,  the  power  being  then  transmitted  purely 


be  seen  from  the  diagram,  fig.  5,  that  there  are  two  magnetic 
clutches,  first,  the  free-wheeling  clutch,  which  is  engaged 
for  all  running  speeds,  and,  secondly,  the  top-speed  clutch, 
which  is  engaged  only  for  the  direct  drive,  starting  the 
engine,  and  emergency  reverse.  Both  of  these  clutches  can 
be  disengaged  by  putting  this  auxiliary  switch  in  the  "  off  " 
position.  It  will  thus  be  seen  that  if  at  any  time  the  driver 
wishes  to  bring  the  vehicle  to  rest,  it  is  not  necessary  to 
move  the  main  controller,  the  act  of 
freeing  the  engine  being  effected  by 
moving  only  the  auxiliary  switch  lever. 

In  order  to  start  the  locomotive, 
the  control  handle  is  moved  into  the 
"start  engine"  notch,  which  connects 
the  battery  across  No.  1  machine  ;  the 
auxiliary  switch  is  then  closed,  thus 
coupling  No.  1  machine  by  means  of 
the  top-speed  clutch  directly  to  the 
engine. 

As  soon  as  the  engine  has  been 
started  the  auxiliary  switch  is  put  into 
the  "off "position  and  the  main  con- 
troller moved  into  the  first  speed  notch. 
By  slowly  bringing  the  auxiliary  switch 
into  the  "on"  position,  the  free-wheeling 
clutch  is  gradually  engaged,  causing 
machine  No.  1  to  be  driven  round  in 
the  reverse  direction  to  the  engine.  As 
the  vehicle  gains  speed  the  main  con- 
troller is  gradually  moved  to  the  top- 
speed  position,  when  the  direct  drive  is 
obtained  by  engagement  of  the  top- speed 
clutch,  which  locks  the  epicyclic  gearing 
together,  and  at  the  same  time  reduces 
the  current  generated  to  zero.  The 
notch  beyond  top  speed  provides  for 
charging  the  battery,  which  has  a  capacity 
of  I'OO  A.H.  at  40  volts. 

The  method  of  charging  the  battery 
with  two  series-wound  machines  is  novel 
and  ingenious.     The  connections  are  so 
arranged  that  one  machine   runs   as   a 
motor  in  series   with  the   field    of   the 
generator,    and    as    the    speed    of    the 
motor  armature  (machine  No.  2)  is  con- 
trolled  by   that   of   the  locomotive,  its 
counter    e.m.f.   is    proportional    to    the 
speed  of  the  coach  ;  hence  the  current 
in    the   field   magnet   of   the   generator 
varies  inversely  as  the  speed,  and  the  result  is  a  constant 
K.M.F.  in  the  generator  armature  for  charging  the  battery 
at  all  speeds. 

Westinghouse  brake  equipment  is  provided,  the  com- 
pressor being  directly  coupled  to  the  crankshaft  of  the 
engine.  In  addition  hand  brakes  are  provided  for  emer- 
gency use. 


G    „ 
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A,  engine  drive  to  b,   planetary  gear  casing;   <:,  first    electrical  machine  connected    to    small    sun    wheel;    i>,   mechanical    Jtive    to    first  bogie; 
K,  magnetio  clutch  for  free-wheeling ;  f,  magnetic  clutch  for  direcc  drive  on  top  spaed  ;  o,  second  electrical  machiue,  driving  second  bogie. 

Fig.  5.— Diagrammatic  Abbangemext  of  the  Tbansmission  System. 


electrically.  This  is  effected  by  coupling  up  No.  1  machine 
directly  to  the  engine  and  transmitting  the  power  electrically 
therefrom  to  No.  2  machine,  which  is  permanently  coupled 
to  one  of  the  driving  axles. 

In  addition  to  the  main  controller  an  auxiliary  switch  is 
provided,  which  is  used  to  control  the  car  in  much  the  same 
way  as  the  clutch  pedal  on  an  ordinary  touring  car.     It  will 


The  weight  of  the  complete  vehicle,  exclusive  of  the  body. 
is  approximately  18  tons,  of  which  the  engine,  transmission, 
and  radiators  weigh  about  7  tons. 

As  previously  recorded  in  our  pages.  The  Thomas  Trans- 
mission, Ltd.,  entered  the  railway  field  some  years  ago,  and 
the  excellent  results  obtained  with  their  rail-car  in  South 
Africa  led  Mr.  W.  W.  Hoy,  general  manager  of  the  Sonth 
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African  Railways,  to  recommend  it  for  use  on  the  Xew 
Zealand  Railways. 

The  advantages  of  the  system  have  been  pointed  out  in 
our  pages,  and  the  fact  that  it  provides  the  flexible  and 
efficient  link  between  the  engine  and  the  wheels  that  is 
essential  to  the  success  of  the  internal-combustion  engine  on 
railways  ought  to  be  fully  recognised. 

The  obvious  point  to  which  criticitism  would  naturally 
be  directed  is  the  gearing  ;  but  while  in  the  past  this  might 
have  constituted  a  weakness,  with  modern  well-lubricated 
gear  wheels  that  is  no  longer  the  case,  and  the  fact  that  the 
R.A.C.  awarded  the  company  the  Dewar  Trophy  in  its 
2,000-mile  trials  in  lit  11  testifies  to  the  merits  of  the 
system.      Where    complete    electrification    would    not    be 


plaintiSs  wanted  to  get  up  a  winding  up  order.  I  mnet  grant  the 
present  application. 

Defendants'  secretary  added  that  there  were  no  assets  in  England, 
and  that  they  could  do  nothing  with  the  plaintiffs,  as  all  the 
creditors  must  be  treated  in  the  same  way.  All  the  creditors  wonld 
stand  together. 

JiDGE  Rentoil  said  the  plaintiffs  would  have  leave  to  iasne 
execation. 


The  Bhroh  of  Alloa  r.  Alloa  Theatbe  Co.,  Ltd. 

A  TEST  case  has  been  bronght  in  Alloa  Sheriff  Court,  before 
Sheriff-Sabstitue  .T.  Dean  Leslie  at  the  instance  of  the  Provost, 
Magistrates  and  Councillors  of  the  Burgh  of  AUoa  against  the 
Alloa  Theatre  Co..  Ltd.,  trading  at  The  Pavilion,  Alloa,  for  the 
payment  of  an  account  for  the  supply  of  electricity  during  the 
month  of  Manh. 


FiQ.  6.— Part  Side  Elevation  of  Locomotive,  with   fbost  Sole-Bab  pabtlv   Removed. 


justified  by  the  traffic  conditions,  the  next  best  thing  is  to 
employ  rail-cars  of  this  type.  It  is,  of  course,  not  essential 
to  use  petrol ;  whether  petrol,  paraffin,  or  crude  oil  be  used 
is  a  question  which  has  nothing  to  do  with  the  transmission 
system.  A  specially  important  feature  is  the  high  efficiency 
of  the  system  at  all  but  the  lowest  speeds  ;  the  speed  on 
grades  approaches  the  maximum  possible  with  the   engine 


Fig. 


-Locomotive  Hauling   a   Load  of  200  Tons. 


power  available,  and  during  most  of  the  running  time  the 
engine  drives  direct,  so  that  the  losses  in  the  variable-speed 
gear  are  practically  negligible. 

The  company  are  to  be  congratulated  on  the  success  their 
system  has  already  attained  ;  we  commend  it  to  the  notice 
of  all  our  readers  who  are  interested  in  traction,  lor  it  Ls 
applicable  to  all  kinds  of  self-contained  locomotives,  includ- 
ing vehicles  propelled  by  storage  batteries. 


LEGAL. 


Electrical  Appauatos   Co.,    Ltd.,   r.   Canadian  Bbitish 
Enoinkeuing  Co.,  Lth. 

In  the  City  of  London  Court  on  June  17th,  this  case  was 
mentioned.  I'laintifle,  as  already  reported,  had  recovered  judgment 
for  £70  I8s.  6d.  against  the  defendant  company,  for  electrical 
goods  supplied  in  the  way  of  trade. 

Mr.  Young,  plaintiffs'  solicitor,  asked  the  Court  to  permit 
execution  to  be  levied  in  accordance  with  the  Courts  Emergency 
Act.  Defendants'  secretary  hoped  the  Court  would  not  do  that. 
A  Committee  of  inspection  of  the  defendant  company  had  been 
appointed  in  Canada,  and  was  workin^,'  with  the  managing  director, 
who  was  in  Winnipeg. 

Judge  Rentoui.  wondered  whether  the  assets  of  the  defendant 
company  would  be  less  if  he  refused  to  allow  execution  to  be 
levied. 

Defendants'  secretary  said  they  had  a  business  in  Winnipeg,  but 
they  could  not  realise  their  stock  at  present.  They  had  £10,U00 
of  stock  there.  If  the  Court  granted  the  application  it  might 
make  the  defendant  company  go  into  liquidation.  That  would  not 
be  to  the  interests  of  the  creditors. 

Judue    Rentoul  :  The  other  creditors  are   not  here,  but  the 


The  defence  stated  that  the  defenders  had  been  charged  at  the 
rate  of  4d.  per  unit,  this  being  the  rate  charged  for  lighting  pur- 
poses, whereas  they  contended  that  they  were  entitled  to  be 
charged  for  the  current  used  in  connection  with  the  motor  for  the 
bioscope  at  the  rates  for  motive  power  purposes,  which,  according 
to  scale,  were  from  2d.  to  Id.  per  unit. 

Me.  Charles  Thomson,  Town  Clerk,  for  the  Corporation,  said 
that  Parliament  had  not  laid  down  a  rule  that  energy  for  lighting 
and  power  were  to  be  charged  at  different  rates.  There  was 
nothing  in  their  Electric  Order  or  in  the  Aits  of  Parliament  that 
power  and  lighting  were  to  be  charged  at  different  rates  nor  had 
Parliament  laid  it  down  that  these  were  to  be  charged  at  the  same 
rates.  The  question  was  left  quite  open  to  the  undertakers  so  long 
as  they  gave  no  undue  preference.  In  this  case  the  defendants 
had  been  supplied  with  current  from  Xovember,  1913.  They  had 
been  charged  at  the  prevailing  lighting  rate  until  now,  when  they 
disputed  the  account  for  which  they  were  being  sued.  The  motor 
in  the  Pavilion  was  used  for  driving  a  dynamo.  The  pressure  of 
current  supplied  to  the  Pavilion  was  440  volts.  They  could  not 
pass  440-volt  current  through  the  lantern  for  the  purpose  of 
lighting  a  bioscope.  The  object  of  this  motor  was  to  drive  the 
dynamo,  and  the  dynamo  converted  the  pressure  of  4  10  volts  into 
something  like  CO  volts.  Therefore  they  had  a  motor-converter. 
It  was  not  a  motor  for  driving  power  at  all. 

The  Shgrii'f  :   I  f  a  man  takes  energy  from  you  and  is  ingenious 
enough  to   get   a  motor  in  order  to  change  it,  are  yon  to  charge 
lighting  rate  '     Are  you  not  to  supply  him  with  power  to  do  with 
it  what  he  pleases  .' 
Mu.  Thgmson  :  No. 

TheSiiEKii'F  :  Vou  say  that  it  is  used  for  lighting,  and,  therefore, 
must  be  at  lighting  rate  .' 

Mr.  Tho.mson  said  that  that  was  so.  If  their  contention  was 
sound  that  they  were  entitled  to  be  charged  power  rate  because 
of  the  existence  of  the  motor  generator  or  converter,  what  was  to 
stop  them  from,  in  the  same  way,  lighting  up  the  premises  '  All 
this  current  was  supplied  by  the  undertakers  for  lighting  purposes. 
The  theatre  company  might  do  what  the \  liked  with  it,  but  they 
must  pay  the  lighting  rate.  The  motor  used  by  the  defenders  was 
used  for  lighting.  Let  them  put  aside  how  that  light  was  brought 
about,  but  it  was  lighting.  In  the  case  of  an  ordinary  motor  it 
was  used  for  mechanical  power — a  different  thing  altogether.  The 
determining  factor  in  a  case  of  this  kind  was  the  ultimate  use  to 
which  the  current  was  to  be  put.  He  >ubmitted  that  the  ultimate 
use  here  wiis  lighting.  The  Council  made  no  distinction  in  urice 
between  the  two  theatre  houses. 

Mu.  .louN  Rbei>,  solicitor  for  the  defence,  said  that  there  were 
in  the  defenders'  premises  three  meters,  two  of  them  for  current 
at  220  volts,  and  the  current  passing  through  these  two  meters 
was  for  lighting  the  stage  and  the  main  building.  There  was  a 
third  meter,  the  current  passing  through  which  was  supplied  at 
110  volts,  and  the  whole  of  the  current  which  went  through  that 
meter  was  used  for  defenders'  purposes  in  driving  this  dynamo. 
Sd  far  as  regarded  the  current  supplied  through  the  third  meter, 
he  claimed  that  it  was  current  for  motive  purtmsee.  and  that  he 
was  entitled  to  get  that  at  the  rate  at  which  the  Town  Council 
intimated  they  were  prepared  to  supply  customers  for  motive 
power  purposes.  He  claimed  to  be  supplied  at  the  power  rate 
intimated.  They  fixed  a  spc'  ial  rate  for  the  Pavilion  at  .td.  per 
unit  after  1,000  units,  but  he  was  not  satisfied  with  it,  and  that 
was  why  he  was  there.  There  was  no  agreement  lietween  the  Town 
Council  and  the  theatre  company. 

The  Sherii'K  said  it  was  a  ■luestion  of  take  it  or  leave  it. 
Mk.  Rfkd  replied     Exactly.     Hie  position  was  that  this  current 
supplied    at    440  volts  was    supplied   for    motive    purposes.     It 
would  entail  a  proof  as  to  whether  this  was  used  for  motive  pur- 
poses or  not.    He  could  not  see  how  his  friend  was  going  to  it;  it 
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wae  not  for  motive  power  purpoees,  whether  the  ultimate  eSeot  of 
this  dynamo  was  to  produce  a  certain  kind  of  light  or  not.  That 
did  not  affect  the  question  of  driving  the  dynamo. 

The  Sheriff  said  it  was  not  lierht  in  the  ordinary  sense. 

Mb.  Reed  replied  :  It  is  not  light  in  any  sense. 

The  Shebiff  :  But  there  is  light. 

Mr.  Reed  said,  supposing  they  had  a  gas  engine  driving  the 
dynamo,  they  could  produce  the  same  light. 

The  Sheriff  :  But  what  is  the  light  thrown  upon  the  screen  .' 

Mb.  Reed  :  It  is  produced  solely  b.v  the  dynamo,  which  is  the 
property  of  the  defenders.  That  is  light  generated  by  the 
defenders. 

The  Sheeipf  :  It  is  the  pursuers'  electricity  altered  in  a  certain 
way '.' 

Mb.  Reed  :  Not  at  all.  The  pursuers'  current  is  supplied  to  this 
motor  which  drives  the  dynamo,  and  from  this  dynamo  we  produce 
current  of  our  own,  which  gives  u3  a  particular  light. 

The  Sheriff  :  Could  yon  use  the  energy  that  is  supplied  for 
lighting  the  hall  for  the  bioscope  .' 

Me.  Reed  :  It  could  be  uaed,  but  it  is  not  steady  enough,  and 
would  simply  give  a  flicker.  The  reason  we  have  to  make  our  own 
current  is  becanse  the  current  supplied  by  the  Corporation  is  not 
suitable. 

The  Sheriff  :  So  that  you  say  the  motor  is  for  manufacturing 
purposes .' 

Mb.  Rked  :  Yes. 

Mb.  Thomson  :  What  does  it  manufacture  ' 

Mr.  Reed  :  The  light  for  throwing  the  pictures  on  the  screen. 

Mb.  Thomson  :  That  is  our  contention,  that  you  manufacture 
light. 

The  Sheriff  :  There  are  two  questions.  Whether  the  motor 
is  being  used  for  motive  power.  That  is  a  question  of  fact.  Then 
there  is  the  question  as  to  whether  there  is  undue  preference. 
[Tnless  you  can  adjust  it,  the  question  of  the  motor  can  be  left  to  a 
referee.     It  is  for  a  skilled  man  to  decide. 

The  Sheriff,  after  a  few  further  obaervations,  took  the  case  to 
avizandum. 


Brown  c  Lambeth  Borough  Council, 

At  the  Lambath  County  Court,  on  Friday,  Judge  Parry  gave  a 
considered  judgment  in  an  action  heard  before  him,  in  which  a 
taxi-cab  proprietor,  of  King's  Cross,  sought  to  recover  damages 
from  the  Lambeth  Borough  Council  for  injuries  to  his  cab.  The 
action  was  reported  in  onr  issue  of  May  21st,  page  720, 

Jcdge  Parry  said  on  January  (Ith,  about  11  o'clock  at  night, 
the  plaintiff  was  driving  a  taxi-cab  when  he  came  into  collision 
with  the  refuge  in  the  middle  of  the  road,  knocking  down  one  of 
its  cast-iron  guards  and  damaging  the  pole  of  the  arc  lamp. 

The  Plaintiff  said  this  occurred  owing  to  the  defendants' 
negligence  in  not  lighting  the  refuge.  The  refuge  was  generally 
lighted  by  an  arc  lamp,  which  on  this  date,  under  police  regula- 
tions, had  been  considerably  darkened.  At  the  moment  of  the 
accident  the  plaintiff  said  that  the  arc  lamp  was  not  alight.  He 
was  the  only  witness  of  this,  but  he  (the  Judge)  saw  no  reason  to 
disbelieve  him.  The  arc  lamp  was  lighted  and  controlled  by  an 
electric  lighting  company  acting  for  the  defendants.  The  com- 
pany's servants  found  the  arc  lamp  alight  at  fi.Si)  on  the  afternoon 
of  January  Cth,  and  again  at  11  o'clock  on  the  morning  of 
January  7th.  Some  evidence  was  given  as  to  the  type  of  lamp 
and  the  mechanism  by  which  it  was  lighted  and  extinguished, 
but  no  effort  was  made  to  show  that  it  was  of  inferior  construction 
or  in  any  way  faulty.  After  the  accident  a  police  officer  came  up 
aud  noticed  that  the  light  was  out,  but  his  evidence  was  consistent 
with  the  defendants'  contention  that  the  collision  itself  extin- 
guished the  lamp.  He  believed  the  plaintiff's  statement  that  the 
light  was  out  at  the  time  of  the  accident,  but  there  was  no  evidence 
at  all  to  show  how  it  came  to  be  extinguished  or  how  long  it 
had  been  extinguished,  nor  was  there  evidence  of  negligence  on 
behalf  of  the  servants  of  the  defendants  or  t^he  electric  lighting 
company  in  superintendence,  management  or  control  of  the  lamp. 
The  general  lighting  of  the  place  was  adequate  and  reasonable, 
having  regard  to  the  police  requirements  under  the  Order  in 
Council  for  the  Defence  of  the  Rsalm.  The  fact  that  the  arc 
lamp  was  not  alight  undoubtedly  contributed  to  the  accident,  as 
did  the  speed  at  which  the  plaintiff  was  driving.  So,  too,  did  the 
general  darkening  of  the  surrounding  lamps  under  the  Order  in 
Council.  He  found  that  the  lamp  was  out  at  the  time  of  the 
accident,  that  the  lamp  baing  out  was  not  due  to  any  negligence 
of  the  defendants  or  their  servants,  and  there  was  no  evidence  to 
show  how  it  came  about  that  the  lamp  was  temporarily  extin- 
guished. The  action  here  was  founded  on  negligence.  There  was 
no  evidence  of  any  negligence,  and  the  defendants  must  succeed. 
He  gave  judgment  for  the  defendants,  with  costs. 

Mb.  Leveb,  for  plaintiff,  gave  notice  of  appeal. 


O.'^BAii  Lamp  Works,  Ltd,  r.  Pope's  Electric  Lamp  Co.,  Ltd. 

On  Tuesday,  in  the  Chanoery  Division,  Mr.  Justice  Joyce  com- 
menced the  hearing  of  this  action  for  an  injunction  to  restrain 
defendants  from  infringing  plaintiffs'  letters  patent,  No.  23,899* 
of  1904,  for  damages  and  for  the  delivery  up  of  articles  or  things 
made  in  infringement  of  the  patent.  The  defendants  denied 
infringement,  and  alleged  that  there  was  no  subject  matter  for  the 
plaintiffa'  patent,  and  a  want  of  novelty.  Mr.  Walter,  having 
opened  the  case  for  the  plaintiffs,  evidence  was  heard  and  the  case 
wab  adjourned,    We  shall  report  the  matter  in  onr  next  issue. 


CORRESPONDENCE, 

Letters  received  by  ns  after  5  P.M.  on  Tuesday  cannot  appear  until 
t/w  following  week.  Correspondents  should  forward  t/teir  communi- 
cations at  th«  earliest  possible  moment.  l\'o  letter  can  he  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Automatic-Lift  Accidents. 

I  am  gratified  to  find  that  the  article  I  wrote  yon  on  the  above 
subject  has  led  to  such  an  interesting  correspondence.  Mr.  Butler 
gives  instances  of  accidents  which  have  come  under  hie  notice, 
and  suggests  the  desirability  of  having  a  gate  in  the  car.  I  quite 
agree  with  this,  but  the  gate  is  useless  unless  provided  with 
electrical  contacts  whioh  prevent  the  lift  being  operated  when 
anyone  is  standing  in  the  car  with  the  gate  open.  It  should, 
however,  be  possible  to  call  the  empty  car  to  any  landing, 
assuming  the  landing  gates  to  be  closed,  even  although  the  last 
passenger  omitted  to  close  the  car  gate,  as  a  person  will  rarely 
take  the  trouble  on  alighting  from  a  lift  to  close  two  gates. 

Referring  to  the  question  of  arcing  over  in  electric  locks,  I  have 
myself  experienced  considerable  trouble  due  to  this.  It  is  generally 
caused  by  one  of  the  misuses  I  referred  to,  namely,  stopping  the 
lift  by  opening  the  gate  whilst  the  car  is  passing.  This  breaks 
the  pilot  circuit  in  the  lock,  and  as  Messrs.  Smith,  Major  and 
Stevens  point  out,  a  switch  or  contact  which  is  constructed  for 
making  a  circuit  only  is  not  well  adapted  for  breaking  it,  the 
aroing  distance  being  too  short.  The  troubles  which  I  have 
experienced  from  this  cause  have  occurred  principally  on  lifts  on 
400- volt  circuits,  and  where  the  current  carried  by  the  pilot  circuit 
was  higher  than  should  be  necessary  with  properly  designed 
solenoids.  It  is  largely  a  question  of  distance  between  contacts  ; 
distance  between  contacts  and  earthed  metal ;  and  wattage. 

Mr.  Rosenbuech  and  Messrs.  Smith,  Major  &  Stevens  both  com- 
plain that  I  have  not  done  full  justice  to  the  most  recent  types 
of  electromagnetic  locks,  and  that  the  sketch  I  gave  only  illustrates 
the  simplest  form  of  such  devices. 

I  made  it  quite  clear  in  my  article  that  the  illustration  was 
intended  to  illustrate  only  the  general  principle  on  which  electro 
magnetic  looks  operate,  and  was  not  intended  to  show  the  detail  of 
any  actual  lock.  I  am  well  aware  that  there  are  many  excellent 
locks  now  on  the  market,  as  is  mentioned  by  all  the  lift  makers 
who  have  so  kindly  contributed  to  the  discussion,  and  Mr.  Scott 
showed  details  of  the  lock  made  by  his  firm  (Messrs.  The  Medway 
Safety  Lift  Co.).  It  was  very  clear,  however,  from  his  excellent 
letter,  that  the  beat  type  of  lock  is  not  always  fitted,  as  a  purchaser 
who  does  not  understand  the  technicalities  of  electric  lifts  cannot 
discriminate  between  safe  and  unsafe  types  of  apparatus  and,  as  a 
rule,  accepts  the  cheapest  quotation. 

It  was  suggested  by  some  of  the  correspondents  that  the  Home 
Office  or  the  County  Council  ought  to  frame  regulations  covering 
electric  lifts,  and  no  doubt  they  will  in  due  course  do  so.  The 
H  0.,  of  course,  exercise  a  general  supervision  over  lifts  in  fac- 
tories, for  although  they  have  no  special  rules  bearing  on  the 
point,  it  is  to  some  extent  covered  by  the  general  rules  relating  to 
moving  machinery  and  to  electric  installations.  There  are,  how- 
ever, a  large  number  of  lifts  in  buildings  which  do  not  come  under 
the  Factory  Ac's,  and,  therefore,  do  not  come  under  the  supervision 
of  the  H.O.  Inspectors  ;  and,  moreover,  there  are  thousands  of  lifts 
outside  the  jurisdiction  of  the  London  County  Cjuncil.  so  that  it 
18  obvious  that  if  these  two  bodies  drew  up  special  regulations 
they  would  only  cover  a  fraction  of  the  lifts  in  actual  nse. 

Frank  Broadbent. 

London,  E.G.,  June  mu,  1915, 


Pitting  of  Bnislies. 

I  should  be  obliged  if  any  of  your  readers  could  indicate  the 
cause  of,  and  suggest  a  remedy  for,  the  strange  behaviour  of  the 
positive  brushes  of  a  500-K\v.  motor- converter,  compound-wound, 
and  uaed  for  lighting  and  traction  supply. 

All  the  brushes  are  of  hard  carbon,  2  A  commutator  bars  in 
thickness,  and  there  are  six  brush  arms  on  the  machine.  All  the 
positive  brush  surfaces  are  badly  pitted  in  the  middle,  but  at  both 
leading  and  trailing  sides  of  the  pitted  portion  the  surfaces  are 
pirfect.  The  brushes  are  well  bedded,  the  arms  properly  spaced 
round  the  commutator,  and  the  machine  runs  sparklessly  at  all 
loads.  The  negative  brushes  and  the  commutator  are  in  excellent 
condition. 

Thanking  you  and  your  readers  in  anticipation. 

A.  B.  Joliui^tone. 

Qateshead-on-Tyne,  Jul;/  \%th,  1915. 


Biitteiy-Bell  Signalling  Systems  in  Mines. 

It  is  somewhat  surprising  that  Dr.  Wheeler,  in  his  experi- 
ments, has  not  tried  the  sparkextiuguishing  device  (known 
to  every  telegraphist,  and  fitted  to  nearly  all  local  telegraph 
instruments)  of  a  non-inductive  shunt  of  about  five  times 
the  resistance  of  the  magnet  whose  inductive  effect  it  is 
required  to  get  rid  of.  The  shunt  must  be  joined  directly  across 
the  electromagnet  (not  across  the  bell  terminals).  A  few  feet — in 
some  cases  a  few  inches  only — of  Siuil  platinoid  wire  wound 
double  on  a  bobbin  is  all  that  is  required.  The  oost  is  negligible, 
and  the  result  completely  effective. 

The  lower  the  resistance  of  the  shunt  the  more  effective  it  is  in 
extinguishing  the  spark,  but  if  made  of  a  reeijtauce  appioaohiog 
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that  of  the  ma^et  it  Bhunts,  it  would  slow  the  action  of  the  bell ; 
if  the  ehant  is  made  about  five  to  ten  times  the  resistance  it 
bridges,  then  the  slowing  action  is  but  slight,  whilst  its  spark- 
extinguishing  effect  is  most  marked. 

H.  R.  Eempe. 


NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


Electric  Lighting  Sets. 

Whilst  there  are  now  few  towns  of  any  size  in  this  country  that 
are  not  provided  with  a  supply  of  electricity,  there  are  innumer- 
able small  villages,  hamlets,  and  isolated  houses  which  have 
not  yet  enjoyed  the  convenience  and  economy  of  the  electric  light, 
and  these  aiford  a  very  wide  field  for  enterprise.  Many  firms  have 
taken  steps  to  meet  the  needs  of  the  larger  country-house  owners. 


market  with  gratifying  success.  We  recently  had  the  pleaanre  of 
inspecting  one  of  these  interesting  sets,  which  are  admirably 
designed  for  the  purpose  outlined  above.  With  the  exception  of 
the  petrol  engine,  the  whole  of  the  apparatus  is  of  British  manu- 
facture, and  the  greatest  pains  have  been  taken  to  make  it  in  every 
respect  as  simple,  robust,  and  reliable  as  possible.  We  illustrate 
herewith  the  outfit  (No.  1  "  D  "),  which  contains  "  everythiog  for  a 
complete  installation  of  25  16-c.P.  lamps  down  to  the  last 
screw,"  the  intention  being  that  the  purchaser  shall  be  in  a  position 
to  erect  the  whole  of  it  without  having  to  buy  anything  in  addi- 
tion to  the  contents  of  the  packing-cases,  and  without  any  outside 
assistance  whatever — except,  perhaps,  the  advice  of  the  company's 
local  agent. 

For  this  reason  the  arrangement  of  the  parts  is  carefully  devised, 
so  that  the  minimum  of  thought  and  work  is  required  to  place 
them  in  correct  position  and  connect  them  up  ;  the  fittings  and 
the  switchboard  are  completely  wired  In  advance,  and  all  the 
terminals  not  already  wired  are  labelled,  so  that  the  user  has  no 
diflBoulty  in  identifying  those  that  are  to  be  connected  together. 
Full  and  lucid  instructions  are  provided  for  erecting  the  plant  and 
for  running  it.  The  switchboard  carries  only  two  single-pole 
switches  and  dp.  fuses,  for  the  charge  and  discharge  circuits 
respectively,  a  Record  automatic  switch,  centre-zero  ammpter,  pilot 
lamp  and  shunt  regulator.     The  battery  consists  of  20  cells  of  the 
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Fiu.  1.— "Amasco"  23-Lioht  Fabm-hofse  Liohtinq  Set. 


who  can  afford  to  install  comparatively  expensive  plant,  but  until 
recently  the  case  of  the  well-to-do  farmer  had  received  little,  if 
any,  attention.  While  this  gentleman  may  not  feel  himself 
justified  in  expending  a  considerable  sum  on  an  electric  lighting 
installation,  he  is  quick  to  appreciate  the  advantages  of  electricity 
as  compared  with  the  oil  lamps  which  he  is  usually  com- 
pelled to  put  up  with,  and  he  is  a  handy  man  with  tools  :  more- 
over, he  often  possesses  one  or  more  oil  engines  to  drive  his 
machines,  and  is  accustomed  to  their  management.  These  facts 
have  been  fully  realised  by  the  Associated  Manikactuukbs' 
Co.,  of  7:;-80,  Mansell  Street,  E,,  who  for  many  years  past  have 
supplied  enormous  numbers  of  their  handy  oil  engines  to  British 
farmers,  and  are  thoroughly  acquainted  with  the  capabilities  and 
mental  attitude  of  their  customers.  The  problem,  however,  was  a 
difiBoult  one  to  tackle,  as  it  necessarily  involved  the  use  of  a 
dynamo  and  a  storage  bittery,  the  latter  especially  being  a  olass 
of  apparatus  that  one  would  hesitate  to  place  in  the  hands  of  a 
wholly  unskilled  user.  The  cost  of  the  whole  installation  also 
had  to  be  kept  down  to  the  absolute  minimum,  and  this  called  for 
th«  rigid  standardisation  of  the  whole  outfit. 

But  the  idea  of  a  farmer's  installation  was  too  good  to  l>e  dis- 
carded without  an  effort  to  carry  it  out,  and  the  company  designed 
a  sample  set,  which  was  shown  at  an  Exhibition  in  September 
last  year  ;  the  inquiries  which  resulted  indicated  that  the 
attempt  was  on  the  right  lines,  and,  after  further  experiments,  a 
complete  "  Amanoo "  electric  lighting  plant  was  placed  on  the 


N'aylor  Battery  Co.'s  make,  these  having  been  selected  on 
account  of  their  ability  to  withstand  rough  treament  and 
unskilled  attention,  and  no  attempt  is  made  to  regulate  the  battery 
voltage  ;  the  use  of  end-cell  switches  would  inevitably  lead  to 
trouble,  and  would  destroy  the  essential  element  of  simplicity, 
while  the  voltage  variation  is  of  little  consequence  in  comparison 
with  the  liuctuations  experienced  with  oil  lamps.  The  battery  is 
not  charged  whilst  the  lamps  are  in  use.  It  is  of  sufficient 
capacity  to  run  two-thirds  of  the  lamps  for  eight  hours,  and  full 
instructions  are  given  for  its  charging  and  maintenance ;  the 
plates  are  contained  in  celluloid  boxes. 

The  Amanco  set  is  made  in  sizes  for  ^.S,  50  and  100  lamps  of 
16  c.p.  each,  and  is  arranged  in  four  standard  ways— for  driving  by 
an  existing  engine,  which  ie  possible  in  many  cases,  or  by  its  own 
engine,  and  with  or  without  the  wiring  and  fittings,  as  in  some 
caees  the  purchaser  may  prefer  to  have  the  installation  carried  out 
by  a  contractor.  The  illustration  shows  the  complete  2.'>'light  set. 
The  only  variation  from  the  standard  set  is  in  the  design  of  the 
fittings,  of  which  different  patterns  are  available.  Not  the  least 
interesting  feature  of  the  system  is  the  series  of  attractively  de- 
signed folders,  with  the  aid  of  which  its  advantages  are  e fTi-ctively 
brought  to  the  notice  of  prospective  purchasers,  and  the  draw- 
backs and  dangers  of  oil  lamps  and  lanterns  arc  emphasised.  We 
congratulate  the  company  not  only  on  developing  a  good  idea,  bat 
also  on  the  efficient  and  capable  manner  in  which  it  has  been  carried 
into  effect, 
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"Switch-off"  Labels. 

Messrs.  Hbbbebt  Tebbt  Jc  Sons,  Ltd.,  of  Redditoh,  have  sent 
us  a  sample  of  a  patented  metal  label  for  attachine:  to  ordlnaiy 
tamblei  switches,  to  remind  the  user  to  switch  off  the  light.  It 
consists  of  a  metal  ring  with  a  projecting  piece  bearing  the 
legend  '■  "  Please  switch  off  when  not  required  "  ;  the  ring  fits  on 
the  porcelain  base,  being  held  in  position  by  the  switch  cover. 

These  labels  are  printed  in  colours  and  quite  reasonable  in  price. 

Indicator  Movements. 

In  their  new  catalogue  of  electric  bells,  accessories,  ^ta.,  the 
Gesebal  Electeio  Co.,  Ltd.,  of  ^7,  Oaesn  Victoria  Street,  EC, 
show  a  great  variety  of  patterns  of  signalling  devices.  We  illu- 
strate in  figs.  2  and  3  two  new  indicator  movements  ;    the  first  is 


Fig.  2.  Fig.  3. 

G.E.  Co.  Indicatob  Movements. 

for  mechanical  replacement,  and  is  provided  with  double  bobbins 
mounted  on  a  brass  base,  to  which  all  carrying  pillars  are  bolted, 
no  part  being  riveted  except  the  11  ig.  Fig.  3  shows  a  lift  indi- 
cator movement  which  is  self-locking,  and  is  not  affected  by 
vibration. 


WAR    ITEMS. 


Employmeat  of  Disabled  Sailors  and  Soldiers. — The  Coun- 
cil of  the  Institution  of  Electrical  Engineers  desire  to  call 
attention  to  the  demand  for  emploj-ment  from  disabled  sailors 
and  soldiers.  The  number  at  present  requiring  employ- 
ment is  not  verj-  large,  but  it  may  increase  considerabh 
during  the  next  few  months. 

Enemy  Trading  in  China. — Renter's  correspondent  at 
.Shanghai  states  tnat  there  has  been  a  renewed  agitation 
for  the  prohibition  of  enemy  trading  in  China,  in  conse- 
quence of  the  discovery  that  the  Germans  are  selling  Eng- 
lish-made goods. 

Wage  Disputes  in  Australia.^Reuter's  agent  at  Mel- 
bourne states  that  engineers  there  are  demanding  an  increase 
of  wages  and  have  intimated  their  refusal  to  work  with 
non-unionists.  The  dispute  threatens  to  interfere  wiih  the 
output  of  munitions. 

Australia  and  British  Manufactures. — The  council  of  llio 
New  South  Wales  Chamber  of  Manufactures  has  unani- 
mously endorsed  the  following  resolutions,  which  were  agreed 
to  at  the  meeting  of  the  executive  of  the  Associated  Cham- 
bers of  Australia,  held  recently  at  Melbourne: — 

"  That  the  British  Trade  Commissioner  be  approached  and  requested  to 
communicate  with  the  British  Board  of  Trade,  urging  upon  it  the  necessity 
ul"  encouraging  the  formation  of  a  central  body  of  manufacturers  incorporating 
associations  truly  representative  of  industrial  production  as  distinguished  from 
commerce,  with  the  view  of  enabling  oversea  buyers  to  discriminate  between 
tiona-fide  British  manufacturers  and  merchants  and  factors  distributing  foreign 
as  well  as  British  goods. 

'*  The  executive  of  the  Associated  Chambers  of  Manufactures  of  .Australia 
further  suggests  that  such  an  association,  wiien  formed,  should  link  up  with 
manufacturing  associations  and  chambers  of  manufactures  throughout  the 
Dcminions." — Sydney  Morning  Herald. 

Petrograd  Electricity  Works. — W'hh  reference  to  the  dis- 
cussion which  has  been  proceeding  in  Russia  fpr  some 
months  past.  Renter  reports  from  Petrograd  that  the  Council 
of  Ministers  has  decided  that  the  Petrograd  Electric  Light 
Co.,  founded  in  1886,  is  worked  with  German  capital,  anti 
that  the  management  of  the  company  shall  be  taken  over 
by  tlie  Russian  Government.  A  similar  decision  has  been 
taken  with  regard  to  the  Electro-Pcredatcha  Companv,  of 
Moscow. 

Air  Raids  and  Street  Lighting. — .\  communication  has 
been  addressed  to  local  authorities  in  London  by  the  Com- 
missioner of  Police  of  the  Metropolis  with  reference  to  the 
question  of  the  extinction  of  street  lights  in  the  event  of  a 
raid  by  enemy  aircraft.  Manifestations  of  popular  opinion 
have  occurred  in  favour  of  the  total  extinction  of  the  street 
lighting  when  warning  is  received  of  an  impending  attack 
by  hostile  aircraft.  In  the  early  stages  of  the  war  the  mattef 
was  \'ery  carefully  considered  by  the  .'\dmiralty  wlio  are  the 
Authority  responsible  for  the  protection  of  London  against 
aerial  attack,  and  their  decision,  which  has  been  confirmed 
after  further  consideration,  was  that  such  a  course  was 
most  undesirable.  The  Commissioner  points  out  that  the 
extinguishing  of  street  lights  would  be  fraught  with  the 
most  serious  consequences,  and  would  possiblv  bring  about 
many  more  casualties  than  would  be  caused  by  the  enemy 
aircraft;   that    in    the  event   of   fires  breaking  out,   the  Fire 


Brigade  would  not  be  able  to  reach  their  destinations;  that 
the  traffic  actually  in  the  streets  would  be  dangerously  im- 
peded; that  ambulance  and  Police  movements  would 
be  hindered;  and  that  all  the  elements  of  panic  would  be 
introduced.  The  Commissioner  also  states  that,  as  perhaps 
is  not  generally  known,  numerous  observations  from  the 
air  have  been  made  from  time  to  time  by  the  Admiralty, 
who  are  satisfied  that  the  present  system  of  reduced  lighting 
is  the  more  satisfactory  condition,  since  an  observer  from 
the  sky  is  quite  unable  to  determine  the  quarter  of  London 
he  is  passing  over.  According  to  expert  opinion,  the  extinc- 
tion of  street  lighting  would  rather  aggravate  than  reduce 
the  degree  of  danger  to  which  the  public  are  exposed. 

Mechanics  Called  Back. — Questions  were  asked  in  the 
House  of  Commons  last  week  regarding  the  application  that 
had  been  received  by  the  War  Office  and  the  Minister  of 
Munitions'  Department  for  the  discharge  from  the  Army  of 
skilled  mechanics  who  had  enlisted  but  whose  services  were 
required  by  emplojers  engaged  upon  \\'ar  Office  work.  Mr. 
Lloyd  George  said  that  a  scheme  for  dealing  systematically 
with  the  matter  was  being  arranged  under  which  the  Secre- 
tary for  War  would  utilize  the  services  of  such  men  who 
were  available  in  this  country,  by  getting  them  back  from 
the  ranks  to  the  workshops.  The  delay  and  inconvenience 
referred  to  by  members  of  the  House  was  largely  due  to 
the  difticulty  in  finding  the  men.  Continuing  (according  to 
the  "  Times  "  report),  Mr.  Lloyd  George  said: — "  Steps  have 
been  taken  through  the  Adjutant-General  to  find  out  skilled 
men  who  have  joined  the  ranks.  It  was  almost  impossible 
to  get  at  them.  .\  good  many  men  gave  tht-ir  names  and 
were  found  not  to  be  engineers  at  all.  Now  wc  have  pro- 
ceeded the  other  way.  Wc  have  circularized  all  the  engineer- 
ing firms  to  get  the  names  of  the  inen  they  want  back. 
'J'hese  names  are  now  coming  in  every  day.  We  have 
already  thousands  coming  in;  we  are  going  to  classify  these 
naines  and  take  steps  on  that  basis  to  get  the  actual  men 
.whose  assistance  the  firms  want." 

From  the  Front. — One  of  'our  correspondents  with  the 
Forces  in  a  letter  from  Suez  dated  June  2nd,  thanks  us  for 
some  copies  of  the  "Electrical  Review"  which  "came  as  an 
oasis  in  the  desert."  He  adds:  "Never,  was  the  'E.R.'  more 
welcome  than  here.  It  makes  a  distinct  break  from  the 
routine  of  army  life  and  outpost  dut\-  to  be  able  to  absorb 
'  ozone  '  from  an  electrical  source."  After  giving  a  graphic 
account  on  the  landing  at  the  Dardanelles,  as  witnessed  by 
the  writer  from  a  vessel  anchored  off  the  peninsular  of  Galli- 
poli,  and  the  shelling  of  the  trenches  by  the  "  Queen 
Lizzie,"  he  expres.ses  a  longing,  as  some  adequate  means 
of  retaliation  against  the  enemy,  for  "  an  electric  chair  with 
a  good  plant  behind  it.  It  would  be  such  a  fine  thing  to 
be  able  to  cure  nervous  disorders  in  our  enemies  by  electrical 
treatment,  all  free  of  charge."  In  some  observations  on 
electrical  work  in  the  neighbourhood  of  Suez,  the  writer 
says  that  in  wandering  round  "  you  find  things  which  would 
give  an  English  fire  office  inspector  fits.  F'or  shop  lighting 
fiex  on  insulators  wanders  round  indiscriminately;  where  a 
showcase  is  in  the  way,  well,  the  flex  gtx's  through  it — any 
old  way  as  long  as  the  liglit  gets  there.  The  native  mind 
says  cheapness  at  anj'  cost  and  damn  the  consequences." 
"  Overhead  systems  seem  to  be  the  order  of  the  day,  and 
a  hole  punched  through  the  wall  is  sufficient  for  lead  in 
wires.  In  a  great  many  cases  the  houses  set^m  to  be  held 
together  by  the  electrical  attachments."  "  .\gain  thanking 
you  for  the  connecting  link  betwegn  the  electrical  world 
and  desert  existence,   I  will  cease  fire." 

Steel  Production  in  Germany. — In  reply  to  a  question  in 
r.irliam<nt,  Mr.  Runciman  (according  to  the  "  Times  "^ 
said  that  the  quantities  of  steel  produced  in  the  German 
Empire  (including  Luxemburg)  in  the  first  four  months 
of  this  year  had  been  reported  as  follows: — 

lillo  Metric  tons. 

January  962,730 

February      946.01.') 

March    '        1,098.27.! 

April  l,nlL',M4 

Harrogate  Electricity  Staff  and  War  Munitions. — The 
Electricity  Ct^mniittee  of  the  Harrogate  Corooration  have 
delegated  to  the  chairman  and  the  borough  electrical  engineer 
(Mr.  (i.  Wilkinson)  the  matter  of  dealing  with  the  applica- 
tion of  the  engineer  for  the  use  of  the  workshop  and  the 
inachineiy  therein  for  the  purposes  of  making  munitions 
of  war.  The  employes  ha\e  offered  to  work  oxcrlime  on 
the  production  of  war  munitions  if  the  application  is  sanc- 
tioned. 

Personal. — Mr.  James  Hall,  in  charge  of  the  electricity 
works  at  Polquhairn  Colliery,  .Ayr,  has  joined  the  Royal 
Navy. 

Mr.  Williams,  traffic  superintendent  of  the  Bury  ( Lanes. ^ 
Corporation  Tramways,  has  offered  his  .services  to  the 
Military  Motor  Transport  Department. 

Mr.  John  Ward,  of  Brierley  Hill,  manager  for  the  Dudley 
and  Stourbridge  District  tramwa\  s.  has  enlisted  as  a  private 
in   the   Royal   Army   Medical  Corps. 

The  Bury  Tramways  Committee  has  authorised  Mr.  W. 
Cluugh  (manager)  to  act  on  the  local  munitions  committee. 
Mr.  S.  J.  Watson,  the  borough  electrical  engineer,  has  also 
joined  the  committee. 

The  American  "  Electrical  Review  "  states  that  Dr.  G. 
Klingenberg,  director. of  the  .Allgemeine  Elektricitats  GeselU 
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schaft,   Berlin,    has  been  decorated  with   the   Order  of  the 
Iron  Cross  for  services  in   the  field. 

The  "  London  Gazette  "  contains  the  following  aflnounoe- 
ments: — 

Regular  Forces. — Attached  to  Headquarter  Units.  Chief 
engineer — Lieutenant-Colonel  Alain  C.  de  L.  Joly  de 
Lotbiniere,  C.S.L,  CLE.,  Ro3al  lingineers,  and  to  be  tem- 
porary Brigadier-General  whilst  so  emplojed.  Dated  12th 
December,  1914. 

Tyne  Electrical  Engineers. — Corporals  C.  A.  C.  Aitkins 
and  R.  H.  Rooksby  have  been  promoted  lo  be  Second- 
Lieutenants.     Dated  June  23rd. 

The  City  of  Dundee  P'ortress  Engineers  (1st  Company), 
under  the  command  of  Captain  H.  Richardson,  city  elec- 
trical engineer,  Dundee,  had  an  entliusiastic  send-off  on 
Tuesday  afternoon,  when  they  left  for  France.  Headed  by 
the  Royal  Scots  Band,  they  marched  from  headquarters  to 
the  station,  the  route  all  the  way  being  densely  packed  by 
spectators.  At  the  station  the  departure  was  witnessed  by 
a  large  crowd,  including  the  Headquarters  Staff,  Captain 
Richardson's  brother  officials  of  the  city,  the  Lord  Provost 
and  Town  Councillors,  and  the  chief  members  of  the  staff  of 
the  Electricity  Works.  Amid  general  expressions  of  good 
luck  and  a  happy  return,  the  train  steamed  out  of  the  station 
to  the  accompaniment  of  rousing  cheers.  We  presume, 
from  the  fact  that  at  the  LM.E.A.  Convention  Captain 
Richardson  was  referred  to  as  Major,  that  he  holds  that  tem- 
porary rank. 

Roll  of  Honour. — Private  Harold  Burrows,  8th  Battalion 
Manchester  Regiment,  who  was  w-ith  Messrs.  Mirrlees, 
Bickerton  &  Day,  Bramhall  Moor,  Stockport,  has  been  killed 
in  action  in  the  Dardanelles. 

Private  A.  G.  Bell,  of  the  1st  Northamptonshire  Regiment, 
who  has  been  killed  in  action  at  .Aubers  Ridge,  was  engaged 
in  the  Kettering  electricity  department  prior  to  enlisting. 

Private  Fred  Ellison,  8th  Lancashire  Fusiliers,  who,  prior 
to  the  war,  was  a  clerk  at  the  Westinghouse  Works,  Traf- 
ford  Park,  has  been  killed  in  action  at  the  Dardanelles.  He 
was   18  years  of  age. 

We  also  learn  that  Mr.  Ralph  P.  Hulton,  A.M.LE.E., 
who  was  formerly  north  country  reni'esentative  of  Holo- 
phane,  Ltd.,  has  succumbed  to  wounds  received  in  the  opera- 
tions at  the  Dardanelles.  Immediately  upon  the  outtireak 
of  war,  Mr.  Hulton  enlisted  in  the  Engineer  Section  of  the 
Roval   Naval  Division. 

Private  Edward  Gilbert,  formerly  an  engineer  at  the 
Eccles  Corporation  electricity  works,  and  son  of  the  fore- 
man engineer  at  the  works,  has  been  wounded  while  fighting 
in  Flanders. 

George  Guscott,  envployed  at  tlic  Exeter  Electricity 
Works,  and  who  was  called  up  as  a  Naval  Reservist  at  the 
outbreak  of  war,  is  reported  missing  through  the  sinking 
of  H.M.S.  "Triumph"  on  May  25th. 


BUSINESS   NOTES. 


Metal  E.viHtits  from  the  I  iiited   StHtcs.— Statistics 

have  been  prepared  in  relation  to  the  exports  of  variouB  metaU 
from  the  United  States  from  the  bejfinningf  of  August,  1914,  down 
to  the  end  of  December,  and  in  regard  to  the  exports  of  copper  to 
different  countries  in  recent  years.  The  figures  are  reported  as 
follows  in  English  tons  : — 

United  States  Exports  in  AttusT-DECEMBEB,  1914, 


Destination. 

Copper. 

Zino. 

Lead,     Aluminium.  Niclsol. 

Tons. 

Tone. 

Tons. 

Tons.         Tons. 

England... 

...       48,374 

33,«80 

14,770 

1,333       2,535 

France   ... 

...       19,224 

6,177 

— 

—             23(1 

EuBsia    . . . 

300 

3,4.50 

10,101 

—          1,562 

Italy      ... 

..       13,669 

1,770 

226 

15          295 

Scandinavia 

..       11,579 

554 

270 

270           10 

Holland 

9,.=>60 

45,631 

75 
25,441 

—             160 

Total 

...     102,706 

1,618       4,798 

United  States  Exports 

OF  COPPEB, 

1912. 

1913. 

1914. 

Destination. 

Tons. 

Tons. 

Tons. 

England 

42,531 

55.682 

87,133 

France 

56  337 

65,826 

66,326 

Italy  ... 

20,882 

18,877 

2.-.,968 

Bussia 

185 

40 

425 

Germany 

116  095 

145,5l!9 

88,452 

Austria 

18,450 

15,539 

13  809 

Holland 

66,889 

77,129 

68,940 

Belgium 

••• 

3,273 

2,782 

2,876 

China  and 

.lapan 

502 

80 

1,890 

Various  countries    ... 

2,815 

1,326 

12,039 

Total      327,965  382,810  357,858 

For  the  first  seven  months  of  1914  the  busineps  exports  of 
copper  to  England  are  returned  at  38,759  tons  ;  to  France,  47,102 
tons;  Italy,  12,299  tons;  Germany,  86,298  tors;  Austria,  13,611 
tons  ;  Holland,  49,380  tons  ;  and  Belgium,  2,338  tone. 


Catalog'ues    and   Lists. — Messes.    Greenwood   and 

Batlet,  Ltd.,  Albion  Works,  Armley  Road,  Leeds. — Eight-page 
illustrated  pamphlet,  describing  their  De  Laval  steam  turbines  for 
electric  lighting  and  various  industrial  purposes,  and  giving  a  list  of 
works  and  factories  where  they  are  in  service  ;  also  an  eight-page 
illustrated  pamphlet  giving  full  particulars  of  a  300-KW.  De  Laval 
mixed-pressure  turbine  and  dynamo  of  their  make  installed  at  the 
Griff  Colliery,  near  Nuneaton. 

Me.  a.  H.  Avert,  I'ulmen  Works,  Tunbridge  Wells.— Price  leaflet 
of  Fulmen  automatic  cut-in  and  cut-outs. 

Messes.  Johnson  &  Phillips,  Ltd.,  Charlton,  S.E. — Three  new 
catalogues.  One  of  52  pages  contains  brief  descriptive  notes,  with 
prices  and  illustrations,  of  a  wide  range  of  watertight  electric 
light  fittings — single  light  vertical  fittings,  mill  fittings,  English 
china,  acid  and  damp-proof  fittings  for  chemical  works,  laundries, 
&c.,  shop  window  fittings,  iron  cluster  fittings  for  metal-filament 
lighting,  street  lighting  lanterns  and  globeless  cluster  fittings, 
hand  lamps,  ship  fittings,  A:c.  A  12-page  price  list  of  steel  conduits 
and  fittings,  enamelled  and  galvanised.  A  28-page  catalogue  of 
electric  light  installation  accessories,  inclading  bayonet  lamp- 
holders,  switch-holders,  weatherproof  holders,  ceiling  roses,  wall 
plugs,  tumbler  switches,  switchplates,  cut-outs,  wood  blocks,  wood 
casing,  porcelain  cleats,  &c. 

The  General  Electbio  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.G. — New  edition  (the  eighteenth)  of  their  catalogue  of 
electric  bells  and  accessories.  It  consists  of  80  pages  of  illustrated 
descriptive  notes  and  prices  of  a  wide  range  of  manufactures,  in- 
cluding many  qualities  and  types  of  bells,  indicators,  relays,  pushes 
and  pulls,  burglar  alarms,  cells,  many  accessories,  and  lightning 
conductors.  Several  pages  are  devoted  to  diagrams  of  connections 
and  a  numerical  index. 

Messes.  Haylock  &  Haslett.  63,  Qneen  Victoria  Street, 
London,  E.G. — Price  leaflet  of  the  "  Penlite  '  electric  pocket  torch- 
light, which  is  provided  with  a  clip  so  that  it  can  be  carried  in  the 
pocket  beside  the  fountain  pen. 

Private  Ariaiiariueiits. — C.  S.  JIavukld,  electrical 

engineer,  trading  as  J.  T.  Mayfield  k  Co.,  63,  Cannon  Street, 
London,  E.G. — A  further  meeting  of  the  creditors  of  the  above 
was  held  a  few  days  ago,  at  the  offices  of  Messrs.  Corfield  and 
Cripwell,  Balfour  House,  Finsburv  Pavement,  E  C.,  when  the 
representative  of  Meesre.  Siemens  Bros,  was  eleited  to  the  'hair. 
The  approximate  statement  of  affairs  presented  showed  liabilities 
of  £677,  of  which  £517  was  due  to  the  trade,  and  £100  to  the 
debtor's  wife,  while  the  mother  was  a  creditor  for  £60  in  respect 
of  the  arrears  under  an  annuity.  After  allowing  £14  for  pre- 
ferential claims  the  assets  were  estimated  to  realise  £185,  or  a 
deficiency  of  £402.  The  household  furniture  was  claimed  by  the 
debtor's  wife.  Mr.  P.  Houston  said  that  at  a  previous  meeting  a 
resolution  was  passed  that  a  deed  of  assignment  should  be 
executed  with  Mr.  G.  E.  Corfield  as  trustee,  for  the  benefit  of 
creditors,  provided  the  debtor's  mother  agreed  to  give  up  the 
charge  she  held  on  the  book  debts,  and  that  she  ranked  as  an 
ordinary  creditor.  In  pursuance  of  that  resolution  a  deed  of 
assignment  was  duly  executed  to  Mr.  Corfield,  and  the  solicitors 
acting  for  the  mother  had  agreed  on  her  behalf  to  withdraw  the 
claim  to  the  book  debts  and  to  rank  with  the  ordinary  creditors, 
provided  all  the  creditors  agreed  to  the  deed  of  assignment. 
Under  the  circumstances  the  creditors  unanimously  decided  to 
confirm  the  deed  already  executed. 

Ddbbell,  Walicer  &  Co.,  Ltd.,  10,  Bush  Lane,  Cannon  Street, 
London,  E.G.,  electrical  contractors. — The  creditors  interested 
herein  were  called  together  recently,  when  it  was  reported  that  a 
conference  of  the  larger  creditors  was  held  in  March  last  as  several 
firms  were  suing.  Since  then  some  of  the  creditors  had  continued 
their  actions,  with  the  result  that  it  had  been  necessary  for  the 
debenture  -  holder  to  appoint  a  receiver.  The  company  was 
registered  on  November  10th,  I'.ill,  with  a  nominal  capital  of 
£3,000,  of  which  £:;,002  was  subscribed  in  cash  and  '.('.iS  shares 
were  issued  as  fully  paid.  A  debenture  was  issued  for  cash  for 
£1,000,  and  on  June  6th  Mr.  H.  Dennis  was  appointed  Receiver.  The 
company  had  certain  contracts  for  the  supply  of  palm  oil  machinery, 
but  it  was  stated  that  the  contracts  had  not  been  proceeded  with. 
The  company  had  incurred  a  substantial  loss  in  connection  with 
the  transaction  to  the  extent  of  at  least  £500.  They  had  also 
been  concerned  in  litigation  with  regard  to  a  patent,  in  which  they 
were  unsuccessful,  and  all  the  machinery  in  connection  with  the 
patents  had  had  to  bo  destroyed.  Some  little  time  ago  the  company 
obtained  a  concession  for  the  supply  of  electricity  to  the  town  of 
St.  Heliers,  Jersey,  and  negotiations  had  been  pending  for  the 
option  to  be  transferred  to  another  company.  The  result  was  that 
arrangements  had  been  made  for  the  transfer  to  take  place,  and  the 
company  were  to  be  paid  £1,.".00  in  cash  and  £3,000  in  shares,  but 
the  cash  to  be  received  was  already  charged  to  the  extent  of  £800. 
The  debenture-holder  had  hoped  to  make  a  proposal  to  the 
creditors,  but  nothing  definite  had  been  arranged,  although  it  waa 
hoped  at  a  later  date  it  would  be  possible  for  some  offer  to  be 
submitted.  It  was  suggested  that  a  Committee  should  be  appointed 
to  negotiate  with  the  Receiver  and  to  report  to  the  c^editor^  and 
that  another  meeting  of  creditors  should  be  held  about  July  16th. 
The  other  assets  of  the  company,  apart  from  the  ooncessiona, 
amounted  to  £1,128.  The  liabilities,  in  addition  to  the  debenturen. 
were  £4,680.  of  which  £1,920  was  due  to  trade  creditors,  £1,600 
was  money  lent,  including  an  overdraft  at  the  bank,  £300  was  for 
rent,  rates,  ice,  and  £860  for  other  debts.  The  creditors  decided 
to  appoint  a  Committee  consisting  of  the  representatives  of  Messrs. 
W.  T.  Henley's  Telegraph  Works  £653,  the  Sun  Electrical  Co. 
£598,  the  General  Electric  Co.  £121,  Tudor  Aooessories  Co.  £123, 
and  Mr,  E.  H,  Hawkins  (.Meseie,  Poppleton,   Appleby  i  Hawkins). 
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.  Liquidations. — Pixtsch's   Electric  Manvfactueing 

Co.,  Lto  —  A  meetings  of  creditors  is  called  for  June  29th  at 
Friars  Honse,  New  Broad  Street,  E.G.,  by  the  liquidator,  Mr.  H. 
Woodbnrn  Kirby. 

EiST  Coast  Development  Coepoeation,  Ltd. — Mr.  Jnatice 
Neville,  in  the  Chancery  Division  last  week,  appointed  a  receiver 
and  manager  on  the  application  of  the  TTnion  of  London  and 
Smith's  Bank. 

Bpenos  Atbes  Poet  akd  Citt  Tbamways  Co.,  Ltd.— In  the 
Chancery  Division,  last  week,  three  motions  with  regard  to  this 
company's  affairs  were  before  the  Court.  A  receiver  was  appointed 
to  act  at  once. 

Australian  Imports. — We  have  received  from  the 
Anstralian  Association  of  British  Manufacturer?  and  their  repre- 
sentatives a  copy  of  the  tabulated  statement  compiled  by  H.M. 
Trade  Commissioner  in  Australia,  showing  the  trade  of  the  United 
Kingdom.  Germany  and  the  U.S  A.  in  competition.  It  is  stated 
that  the  U.K.  share  of  the  Commonwealth  imports  of  competitive 
manufactured  merchandise  (January  to  June,  1914)  was  6r9  per 
cent.  We  extract  the  foUowingr  figures.  The  percentages  in  the 
right-hand  section  of  the  table  show  the  proportion  of  competitive 
merchandise  of  United  Kingdom  origin — taking  into  account 
imports  from  all  countries  of  competitive  manufactured 
merchandise— -directly  imported  into  each  of  the  six  States  of  the 
Commonwealth  :— > 


LIGHTING  and  POWER  NOTES. 

.4ber(lare. — Cottage  IjIghthsg. — Subject  to  the  cable 

being  extended,  the  U.D.C.has  decided  to  have  the  electric  light 
installed  at  the  Council's  tenements  at  Abemant  at  a  cost  of  i63 
per  house,  the  tenants  to  pay  an  increased  rental  of  6d.  per  week  to 
cover  the  cost  of  current  supplied. 

Arbroatli. — Street  Lighting. — The  Arbroath  Elec- 
tric Light  and  Power  Co.  has  informed  the  T.C.  that  it  will  be 
prepared  to  renew  the  contract  for  street  lighting  for  a  period  of 
seven  years,  when  the  present  restrictions  on  public  lighting  are 
withdrawn,  at  £280  per  annum  as  before.  Owing  to  the  unsettled 
conditions  the  company  did  not  see  its  way  to  differentiate  for 
shorter  periods  of  three  and  five  years,  and  as  the  cost  of  supplies 
had  greatly  increased  it  was  unable  to  offer  any  reduction  in 
price.  The  Council  has  decided  to  allow  the  present  contract  with 
the  company  to  run  out,  and  not  to  enter  into  any  contract  for 
lighting  with  either  gas  or  electricity  until  the  present  lighting 
restrictions  are  withdrawn. — Dundee  Advertiser, 

Aberdeen. — Restricted    Lighting.  —  Owing  to   the 

restricted  public  lighting,  the  Corporation  Lighting  Committee 
reports  that  there  has  been  a  saving  of  £6,000  for  the  year  on  this 
matter. 


Table 

OF  Attstbalian 

Im  poets. 

Olaea. 

All 
coDntries. 

U.K.  origin, 
Value. 

Germany, 
Valae, 

U.S.A. 
Value. 

N.B.W 

Imports 
Vio. 

U.K.  origin, 
into  sepsrate  States. 
Q.       B.A.       W.A. 

Tas. 

Metals — Man  n  f  a  c- 

£ 

& 

% 

£ 

% 

£ 

% 

% 

% 

% 

%- 

% 

% 

tured 

6,556,761 

4,609.907 

70-3 

894  601 

13'6 

811,959 

12-4 

71-2 

67-9 

70-7 

697 

75  1 

62  2 

„         Machinery 

2,564,039 

1,378,733 

54-0 

190,370 

7-4 

851,252 

33-3 

58'1 

503 

52  8 

50-6 

47-9 

21-8 

,,        Miscellaneous 

manufactured 

2,271,246 

1,327,153 

58'4 

173,800 

7-6 

461,140 

199 

58'1 

63'7 

4.i-l 

561 

57-2 

56-6 

„        Bars,    rods. 

blooms 

668.424   . 

372,670 

55'8 

164,366 

24'6 

34,877 

5-2 

567 

44-0 

72  6 

67  2 

83-8 

67-5 

Pig  and  ingot 

190,351 

120,476 

63'3 

4,608 

2-4 

26,004 

13-7 

53-9 

61-8 

95'3 

79  0 

70-2 

100  0 

Earthenware,   cement. 

china,  glass,  &c. 

759,444 

347,953 

45'8 

198,870 

26'2 

34,879 

4 '6 

461 

48'1 

38-3 

48-2 

435 

57'3 

India-mbber — and 

manufactures  of 

390,489 

129,306 

33-1 

116,762 

29'6 

51,742 

13'3 

404 

24-7 

37'4 

36  3 

48  9 

464 

Instru  ments — Scientific, 

1 

■" 

surgical,  ifeo 

355.840  1 

143  567 

40-4 

48.640 

13'7 

125.250 

36-2 

35  7 

45-6 

57-2 

58-7 

64-6 

60-5 

Canada. — An  agent  in  Dartmouth  (Nova  Scotia)  wishes 
to  take  up  agencies  of  United  Kingdom  manufacturers  of  elec- 
trical apparatus,  fittings  and  accessories.  Application  should  be 
made  in  the  first  instance  to  the  Board  of  Trade  Commercial  In- 
telligence Branch  in  London.    Reference,  C.I.B.  31,659. 

Russia. — An  agent  wishes  to  represent  United  Kingdom 
manufacturers  of  locomobiles,  steam  turbines,  Diesel  and  semi- 
Diesel  engines,  generators  and  electrical  fittings.  Application 
should  be  made  in  the  first  instance  to  the  Board  of  Trade  Com- 
mercial Intelligence  Branch  in  London.     Reference,  C.I  B.  30,132. 

Ironsafe   Power   Switchboards. — Twenty  years  ago 

the  ironclad  medium  pressure  type  of  switchboard  was  unknown. 
To-day  it  is  to  be  found  controlling  the  electric  power  and  lighting 
of  many  a  modern  factory  and  workshop.  The  construction  of 
solid  steel,  iron,  copper  and  mica  is  the  embodiment  of  "  strength," 
and  the  exposure  of  "  live  parts  "  in  open  boards  has  given  way  to 
the  totally  enclosed  ironsafe  fool-proof  type  of  switchboard.  The 
original  inventors  and  developers.  Messes.  Beebt,  Skinneb  i:  Co., 
fool-proof  ironclad  switchgear  specialists,  78,  UpperThames  Street, 
London,  England,  inform  us  that  they  possess  over  600  original 
designs  and  patterns  dealing  with  every  class  of  work,  every  type 
of  cable  connection,  and  every  conceivable  electrical  hazard. 

Book  Notices. —  "Dielectric  Phenomena  in  High- 
■Voltage  Engineering."  By  F.  W.  Peek,  jun.  London  :  Hill 
Publishing  Co.    Price  I2s.  6d.  net. 

"Arithmetic  of  Alternating  Currents."  By  E.  H.  Crapper. 
London  !  Whittaker  &  Co.     Price  2a.  6d.  net. 

"Bulletin  of  the  Bureau  of  Standards."  Vol.  11,  No.  3.  May 
10th,  1915.    Washington  :  Givernment  Printing  Office. 

"  Annual  Report  of  the  National  Physical  Laboratory  for  the 
Year  191415."    Teddington  :  W.  F.  Parrott. 

Fii'e. — Damage  estimated  at  £1,000  was  done  by  fire 
on  16th  inst.  on  the  premises  of  Messes.  David  Bone  &  Co.,  elec- 
trical engineers,  Bishop  Street,  Anderston,  Glasgow. 

Australia  :  Catalog'ues  Wanted. — A  firm  of  merchants 

and  agents  invites  British  minnfacturers  of  arc  lamp  carbons, 
metal  conduits,  porcelain  insulators,  and  electrical  accessories,  to 
Bend  catalogues  and  prices.  He  desires  to  take  up  agencies. 
Applications  should  first  be  made  to  the  B.  of  T.  Commercial 
Intelligence  Branch,  London,  and  later  to  H.M.  Trade  Commia- 
sioner  at  Sydney. 

Correction. — The   name  of  the  amalgamated  battery 

company  referred  to  on  page  855  of  our  last  issue  should  have 
been  given  as  "  Pritchett  A:  Gold  and  Electrical  Power  Storage  Co., 
Ltd.,"  not  PrUchettt  &  Gold,  &3. 

For  Sale. — Farnworth  U.D.C.  has  for  disposal  one 
Lancashire  boiler,  30  ft.  X  7  ft,  6  in.,  with  accessories.  Tenders 
by  Jnly  lith.    PartioTilaM  are  ^tten  in  aur  adTerttsenifnt  pages. 


Australia.  —  Electric    Cooking. — The   Australasian 

Temperance  and  General  Mutual  Life  Assurance  Society,  Ltd.,  has 
given  an  order  to  Messrs.  W.  G.  Watson  &  Co.  for  the  supply  of  180 
electrio  ranges  and  stoves  for  the  new  T  and  G  residential  flats 
building  at  Hyde  Park,  Sydney.  The  order  is  valued  at  £750,  and 
the  apparatus  will  be  of  the  Ilotpoint  type,  manufactured  by  the 
Hotpoint  Electric  Heating  Co.,  of  Ontario.  The  complete  plant 
is  capable  of  cooking  for  1.170  people. —  Com.  Engineer. 

The  Mount  Gam  bier  Council  (South  Australia)  has,  at  the 
request  of  a  local  company,  decided  to  apply  for  an  Order  in 
Council  to  install  electricity  in  the  town. 

The  Kyneton  (Victoria)  Council  has  decided  to  obtain  a  report 
from  a  consulting  electrical  engineer  on  the  lighting  of  the 
munioipality,  and  also  of  the  town  of  Trentham. 

The  Williamstown  Council  (Victoria),  which  had  earmarked 
£18,000  out  of  the  £3")  ,000  proposed  loan  from  the  Government, 
for  the  installation  of  a  municipal  electric  lighting  scheme,  has 
decided  to  make  other  arrangements  for  the  floating  of  a  loan.  It 
was  stated  that  the  object  of  the  Government  in  offering  to  lend 
money  to  municipalities  was  to  provide  employment,  and  as  a 
large  portion  of  the  lighting  loan  would  be  sent  abroad  for  the 
purchase  of  machinery,  that  object  would  be  defeated  if  the  full 
amount  of  the  loan  was  granted. 

The  Lillydale  Shire  Council  (Victoria)  has  established  an  electric 
lighting  system  in  the  township  of  Ringwood,  with  extensions  to 
Croydon,  at  a  cost  of  £1,600. 

The  municipality  of  East  Fremantle  (W.A.)  proposes  borrowing 
£1,428,  to  which  will  be  added  £8,671  by  the  municipality  of 
Fremantle  for  additions  to  power  house  plant,  &o.,  tramway 
extensions,  cars,  and  mains  and  transformers  for  lighting 
purposes. 

The  W.A.  Railway  Commissioner  has  notified  the  Fremantle 
Council  that  it  was  the  intention  of  the  department  in  the  near 
future  to  supply  current  to  the  local  railway  station,  harbour 
works  and  other  Government  departments  direct  from  the  new 
power  station  in  East  Perth,  also  to  the  naval  base  at  Cookbnm 
Sound. — Tenders. 

The  Sydney  Bail;/  Telegraph  states  that  the  North  Sydney  Council 
has  decided  to  enter  into  a  contract  for  five  years  for  street  light- 
ing by  gas,  at  £4  per  lamp  per  annum.  It  was  pointed  out  that 
the  Sydney  City  Council's  offer  was  £3  2s.  6d.  for  electric  light, 
and  if  the  latter  gave  light  equal  to  the  gas  there  would  be  a  saving 
to  the  Council  of  about  £1,000  a  year.  It  was  finally  considered 
that  it  would  be  to  the  interests  of  the  Council  to  enter  into  the 
agreement  with  the  gas  company. 

A  Sydney  company  has  taken  up  a  large  area  of  coal-bearing 
land  on  the  western "  bannd&ries"  of  the  Corrimal-Balgownie, 
Ballambi  and  BuUi  Collieries,  N.S.W.  It  is  intended  to  proceed  at 
once  with  the  development  of  the  property,  and  for  this  purpose  a 
modem  electrical  power  plant  is  to  be  installed.  By  boring,  a 
seanv  of  opal  8  ft.  3  in,  in  thiaknesB  was  proved  at  1,614  ft.  deep. — 
Tender!.  ,  _  _  _  _..' 
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Bii\toii. — Proi'Oski)  Loan. — The  U.D.C.  has  written 
to  the  L.G.B.  urpriner  the  erantingr  of  a  loan  of  £1,000  to  cover 
excess  expenditure  up  to  March  31st  and  to  meet  present  urgent 
requirements  [of  the  electricity  department.  The  price  of 
current  is  to  be  increased  from  the  date  of  the  taking  of  the  meter 
index  in  .)  une. 

Bai'nsta|)lt\ — Year's  Working. — The  annual  accounts 
of  the  Council's  electricity  undertaking  show  total  loans  authorised 
amounting  to  £32,442,  and  amount  at  preeent  outstanding 
£21.128.  Working  expenses  for  the  year  were  £3,198,  and  the 
amount  carried  to  net  revenue  account  was  £2,032. 

Brad  lord. — The  Corporation  is  to  supply  current  for 
lighting  and  power  purposes  to  Dumb  Mill,  Frizinghall.  When 
the  installation  is  complete  it  will  comprise  the  largest  drive  of 
spinning  plant  in  Bradford.  In  this  connection  it  is  pointed  out 
that  at  the  present  time — with  coal  at  such  abnormal  figures — it 
would  easily  be  a  paying  proposition  for  a  mill  owner  to  shut  down 
his  old  plant  and  replace  it  with  an  electric  installation,  especially 
80  where  room  is  a  consideration. 

Biirloii-oii-Treiit.  —  Year's  WoRKiNr,.  —  The  annual 
report  of  the  Corporation  electricity  department  shows  that  during 
the  past  year  3,000,000  units  were  sold,  and  that  the  units  used 
for  heating  and  cooking  had  increased  by  over  300,000.  The 
installation  of  new  plant  resulted  in  a  reduction  during  the  last 
two  years  in  the  annual  cost  of  fuel  of  £1,200,  although  one-third 
more  electricity  was  generated.  During  the  year  the  profit-sharing 
system  came  into  operation,  and  with  regard  to  the  electricity 
department,  each  man  would  receive  about  6  per  cent,  on  his  total 
wages  for  the  year.  The  year's  profits  were  £3,056,  as  compared 
with  £3,717  for  'the  Iprevious  12  months. — [Burton  Evening 
Ga:eUf. 

Bury  (lanes.).— The  iT.C.  has  applied  to  the  B.  of  T. 
for  consent  to  the  erection  of  a  fi,600-volt  overhead  line  in  the 
town. 

Canferlmry. — Ykah's  AVoRKixr;. — The  accounts  of  the 

Corporation's  electricity  undertaking  for  the  past  year  show  that 
the  working  expenditure  was  £6,135,  an  increase  of  £400  ;  and 
the  revenue  amounted  to  £12,063,  an  increase  of  £901  over  the 
previous  year;  the  gross  profit  was  £5,917,  as  against  £4,415, 
and  the  net  profit  £1,891,  as  against  £1,436, 

Casflt'towiibero. — Ij.G.R.  lNi,jt;iRY. — An  inquiry  has 
been  held  into  the  application  of  the  District  Council  to  be  vested 
with  urban  powers  for  the  purpose  of  carrying  out  a  scheme  for 
lighting  the  town  by  electricity. 

China. — The  town  of  Kongmoon,  situated  near  Canton, 
is  making  rapid  progress  with  its  electrical  development.  It  is 
now  four  years  since  the  present  electricity  station  was  equipped 
with  a  40-KW.  generator,  belt-driven  from  a  suction  gas  engine. 
Having  at  last  overcome  the  superstition  of  the  natives,  electric 
light  has  become  so  popular  that  further  extensions  have  now 
become  imperative,  and  three  75-K\v.  twin-cylinder  gas  engine  sets 
with  producer  plant,  the  engines  driving  single-phase  generators, 
are  to  be  installed,  the  contract  having  been  secured  by  Messrs. 
Shewan,  Tomes  &  Co.,  of  Hong-Kong.  It  ie  expected  to  'oe  ready 
to  start  up  in  about  four  months'  time. 

Contiiit'ntal. — Rcssia. — lOngineer  Nevodnichansk  ac- 
cording to  the  V'llna  Vie.itnik,  is  preparing  plans  for  the  installa- 
tion of  a  fifth  set  of  machines  in  the  Vilna  town  electric  station 
regarding  which  negotiations  have  been  taking  place  with  English, 
Swedish  and  Swiss  firms. 

The  Town  Council  of  Rya^iin  is  engaged  on  a  project  for  pro- 
viding the  town  of  Ryazan  with  electricity.  The  acquisition  of  a 
fourth  set  of  plant  and  the  extension  of  the  electric  lighting  of  the 
town,  besides  tramways,  Am3.,  is  in  contemplation. 

A  group  of  capitalists  and  engineers  in  Pinsk  is  asking  for  a  cou- 
ceaeion  for  the  electric  lighting  of  Pinsk.  The  group  will  prooeed 
to  the  work  of  construction  immediately  on  receiving  the  con- 
cession. 

On  April  4/ 1 7th  a  start  was  made  in  firing  two  boilers  at  the 
Petrograd  central  electric  station  with  petroleum.  The  fitting  of  the 
remaining  boilers  to  burn  petroleum  is  being  actively  proceeded 
with. 

The  Siemenoff  (Xizhi-Garod  Government)  T.C.  has  appointed 
a  select  committee  to  examine  a  project  to  install  electric  lighting 
in  the  town. 

At  Saratoff  it  is  proposed  to  construct  a  special  electric  station 
for  the  Post  Office  buildings.  It  is  calculated  that  it  would  cost 
20,000  roubles  per  annum  to  purchase  energy,  whilst  it  would  only 
cost  about  10,000  roubles  to  generate  it  at  the  institution.  The  cost 
of  the  station  is  estimated  at  50,000  roubles.  It  is  contemplated 
also  to  sell  current  to  other  concerns,  and  thus  to  improve  the 
financial  position  of  the  enterprise. 

A  town  electric  station  in  Vladikavkaz  in  the  Caucasus  is  under 
consideration. 

The  Minister  of  the  Interior  has  confirmed  a  contract  between 
the  town  of  Slutsk  and  the  engineer,  V.  V.  Dmitrieff,  for  the 
installation  of  electric  lighting  in  the  town. 

Dublin. — The  Corporation,  by  :-;4  votes  to  11,  agreed 
to  the  Electricity  Supply  Committee's  recommendation  for  an 
norease  in  lighting  charges  of  one  halfpenny,  and  in  power  rates 
of  a  farthing  per  unit. 


Edinbiirn-Ii. — Nkw  Power  Station.— The  Corporation 
has  finally  decided  to  accept  the  estimate  of  the  Stirling  Boiler 
Co.  for  water-tube  boilers  for  a  new  power  station  at  Portobello, 
amounting  to  £32,286,  although  an  efifort  was  made  by  a  minority 
of  the  Council  to  delay  the  work  on  the  ground  that  the  time  was 
inopportune.  Under  the  provisional  order  of  last  year  the  Corpora- 
tion is  bound  to  lay  new  mains  by  August,  1916,  and  to  supply  four 
parishes  in  Midlothian. 

E.\eter.— Year's  AVoRKiNr,.— The  electrical  engineer's 
report  on  the  past  year's  working  of  the  electricity  department 
shows  a  gross  surplus  of  £8,243,  and  net  surplus  of  £1,664.  The 
total  number  of  units  sold  was  1,716,3.'J0,  an  increase  of  47,236 
over  the  previous  year.  The  output  for  tramways  increased  by 
over  8  per  cent.,  and  for  power  and  heating  hy  a  similar  amount, 
but  reductions  occurred  in  private  lighting. 

Fcderafj'd  Malay  States. — As  it  is  believed  that  the 

Taiping  field  will  pay  for  dredging,  a  scheme  is  proposed  which 
involves  a  central  station  for  generating  current  for  electrical 
dredges,   capable   of    treating  half  a  million  yards  monthly. — 

Te,ider.-<. 

Halifa.v. — Restricted  Lighting. — The  local  autho- 
rities, as  a  result  of  representations  by  the  Chamber  of  Trade,  have 
modified  the  lighting  restrictions,  so  that  tradesmen  need  no  longer 
draw  blinds  over  their  shop  windows  and  may  use  ordinary 
window  lighting,  hut  naked  lights  must  be  shaded  so  as  not  to 
throw  a  direct  glare  on  the  footpath,  and  no  outside  lights  are  yet 
permitted. 

Ha  worth. — The  Council  has  petitioned  to  be  heard 
against  the  confirmation  of  the  provisional  order  granted  to  the 
Keighley  Corporation,  in  respeit  of  the  electric  lighting  of  the 
urban  districts  of  Oakworth  and  Oxenhope  and  the  rural  district 
of  Keighley. 

Hecknioiidwikc— Owing  to  the  increased  cost  of  coal, 
the  U.D.C.  has  advanced  the  preeent  prices  for  current  by  10  per 
cent.,  with  a  discount  for  prompt  payment  of  accounts,  and  with- 
drawn the  present  scale  of  discounts. 

Hcjwood. — Year's  Working. — The  annual  report  of 
the  Corporation  electricity  department  shows  a  total  income  of 
£7,121,  an  increase  of  £695.  The  income  from  traction  shows  an 
increase  of  £1,234,  and  the  income  from  power  a  decrease  of  £62."i. 
The  expenditure  amounted  to  £8,049,  a  net  decrease  of  £2,987  ; 
and  the  debit  balance  is  £927,  compared  with  a  debit  balance  in 
the  previous  year  of  £4,610.  The  total  number  of  units  sold  wag 
1,287,006,  an  increase  of  124,195.  It  is  anticipated  that  by  i  lotober, 
1915,  the  Bury  bulk  supply  scheme  will  be  in  operation. 

Ilucknall  Torkard, — Proi'osed  E.L. — A  scheme  of 
E.L.  has  been  submitted  to  the  U.D.C.  by  the  Sherwood  Colliery  Co., 
which  contemplates  the  extension  of  its  electrical  plant  at  the 
Hucknall  pits.  The  company  has  offered  to  supply  current  in 
bulk  to  the  Council  when  the  extension  of  plant  is  complete,  hot 
the  scheme  will  not  be  carried  out  until  the  termination  of  the 
war.    The  proposal  is  viewed  favourably  by  the  Council. 

India. — Indian  En// in  win  (/  says  there  have  been  many 
complaints  regarding  the  electric  lighting  throughout  Bangalore 
city  and  station,  but  matters,  it  is  understood,  will  be  rectified  by 
.luly  16tb,  when  a  lot  of  the  plant  which  has  been  in  use  for  12 
years  at  Sivasamudram  is  to  be  replaced  by  modern  machinery. 
Mr.  11.  P.  Gibbs,  a  former  chief  electrical  engineer  to  the  Mysore 
(iovernment,  is  now  in  Bangalore  in  the  capacity  of  consulting 
engineer. 

l|(S\vich. —  Price  Increase. — On  account  of  the  greatly 
increased  cost  of  coal,  ic,  the  T.C.  has  advanced  the  price  of  cur- 
rent for  lighting  from  4d.  to  4Jd.  per  unit,  and  for  heating,  power, 
cooking,  kc,  inoluding  charges  under  the  rateable  value  tariff  by 
10  per  cent.,  from  the  meter  readings  for  the  Jure  quarter. 

Kefterina'. — Price   Increase. — On  account  of  the  rise 

in  the  price  of  coal,  the  U.D.C.  has  decided  to  increase  the  charge 
for  current  for  power  purposes  by  10  per  cent,  for  the  ensuing 
year.     The  price  of  current  for  lighting  remains  unaltered. 

M\rr|iool. — The  Mersey  Docks  and  Harbour  Boai-d 
proposes  to  provide  at  the  west  block  of  the  Waterloo  grain  ware- 
houses, two  modern  belt  electric  discharging  elevators,  at  an 
««timated  cost  of  £8,7."0. 

London. — PoriAR. — The  Finance  Committee  of  the 
B.C.  has  adopted  the  proposals  of  the  Electricity  Committee  for 
the  allocation  of  the  surplus  profits  of  the  undertaking  for  the 
past  12  months.  By  the  adoption  of  this  proposal,  the  balanoo  in 
hand  will  be  ss  follows  ;— Net  surplus  for  the  year,  £14,74:',  less 
allocation  in  respect  of  first  charges,  £4,823  ;  superannuation  and 
pension  funds,  £1,352  ;  general  fund,  £3,500;  and  grant  to  staff, 
£1,000  ;  leaving  a  balance  of  £4,073.  From  this  has  to  be 
deducted  the  value  of  the  machinery  displaoed  during  the  year,  . 
less  repayments  on  account  of  esme  »Dd  residual  valne   ol   p|«nt  "' 
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£1,665  ;  and  the  amount  to  be  written  off  after  disposal  of  the 
batteries  of  the  north  and  south  sub  stations,  £1,605.  This  leaves 
£90i.'  unappropriated,  which  it  is  proposed  should  be  carried 
forward  and  ear-marked  against  the  disposal  of  No.  4  generating 
set,  which  will  have  to  be  dealt  with  during  the  current  year, 
when  it  is  impossible  to  forsee  any  large  sum  available  for  this 
purpose. 

Kessington.— Half-Watt  Liohtikg.— The  borough  engineer 
reports  that  the  substitution  of  half -watt  lamps  and  fittings  for 
the  arc  lamps  in  the  streets  of  the  borough  has  been  completed. 
There  are  lU' of  the  latter  lamps  for  which  the  Council  has  no 
further  use,  and  instructions  have  been  given  for  the  invitation  of 
offers  to  purchase. 

Stepney.— Loan  Sanction.— The  Treasury  has  sanctioned  the 
borrowing  of  £15,000  by  the  B.C.  for  mains  for  the  electricity 
supply  undertaking. 

L  C.C.— The  Finance  Committee  recommends  the  Council's  sanc- 
tion to  the  borrowing  of  £15,03S  and  £1,240  by  the  Stepney  B.C. 
for  the  acquisition  of  property  in  connection  with  the  electricity 
undertaking  ;  part  of  the  land  is  required  for  coal  storage,  and 
another  portion  to  allow  sufficient  frontage  on  the  river  to  enable 
a  steamer  to  be  brought  alongside.  The  Treasury  has  agreed  that 
sanction  may  be  given  in  this  case. 

The  Committee  also  recommends  the  Council  to  sanction  the 
borrowing  of  £3,031  by  the  Hackney  B.C.  in  respect  of  money  spent 
up  to  March  3l8t,  191  .^,  for  house  services.  The  Treasury  raised  no 
objection  to  the  sanction, 

MertUyr     TTrtfil.— Price     Increase.— The    Electric 

Traction  and  Lighting  Co.,  Ltd.,  has  decided  to  advance  the  price 
of  current  for  lighting  at  Merthyr,  Penydarren  and  Dowlais  to 
4 id.  per  unit.,  less  id.  per  unit  for  prompt  payment  of  accounts,  as 
from  July  Ist. 

North  Orniesby. — Owing  to  the  refusal  of  loans  for 
the  laying  of  additional  mains,  the  Middlesbrough  T.C.  has  had  to 
refuse  the  request  for  the  mains  to  be  extended  to  North  Ormesby. 

Portstewart. — E.L.  Scheme. — The  Town  Commissioners 
have  decided  to  request  Messrs.  McLanahan  to  proceed  with  the 
scheme  for  lighting  the  town  with  electricity. — Irish  Mews. 

Xortbaiiiptoii.  — B.    ok    T.   Ixqvihy.  —  Mr.    A.    P. 

Trotter  held  an  inquiry  on  Tuesday  last  into  the  application  of  the 
Northampton  Electric  Light  and  Power  Co.,  Ltd.,  for  the  consent 
of  the  B.  of  T.  to  the  ccimtrnction  of  a  new  generating  station  on 
the  River  Nene,  near  the  Midsummer  Meadow.  In  support  of  the 
application  it  was  stated  that  the  output  was  increasing  so  rapidly 
that  it  was  imperative  to  make  extensions  ;  at  the  present  time  it 
was  iiO  per  cent,  more  than  for  the  same  period  of  last  year,  and 
80  per  cent,  of  the  current  sold  was  for  motors.  Beferring  to 
some  of  the  objections,  the  inspector  stated  that  no  one  would 
be  more  sorry  to  spoil  the  view  of  the  country  than  he,  but  the 
Act  of  Parliament  did  not  protect  that.  The  town  clerk  stated 
the  main  objection  of  the  T.C.  was  that  the  station  would  be  out- 
side the  borough,  and  the  inspector  said  the  question  of  rateable 
value  was  rather  outside  the  scope  of  the  inquiry.  As  regarded  the 
objection  to  smoke  from  the  new  works,  he  did  not  anticipate  any 
nnisauce  in  view  of  the  modern  appliances  to  be  installed. 

Preston. — Price  Increase. — The  T.C.  has  been  in- 
formed that  the  National  Electric  Supply  Go.  had  notified  an  in- 
crease of  id.  per  unit  in  the  price  of  electricity  for  lighting. 

Radeliffe. — Price  Increase. — From  (October  ne>t  the 
price  of  electricity  is  to  be  increased — for  lighting  by  10  per  cent, 
and  for  heating  and  power  by  15  per  cent. 

Rochdale. — Price  Increase. — The  Electricity  Com- 
mittee has  decided  to  recommend  that  the  charges  for  electricity 
for  lighting  be  increased  by  10  per  cent.,  and  for  power  purposes 
(including  tramways)  by  15  per  cent.  The  new  charges  are  to 
come  into  force  in  the  September  quarter. 

Sal  ford. — Xeu  Plant. — The  Electricity  Committee  has 
asked  for  permission  to  apply  for  sanction  to  borrow  £10,225  for 
the  supply  and  erection  of  a  6,000-KW.  turbo-alternator,  together 
with  the  requisite  foundations,  piping,  &o.,  at  the  Frederick  Road 
station,  and  £5,250  to  cover  the  cost  of  plant,  kz.,  required  in  con- 
nection with  the  additional  supply  of  power. 

Shrewsbtiry. — Year's  Working. — There  was  a  surplus 
on  the  electric  light  undertaking  for  the  past  year  of  £785,  as 
compared  with  £131  in  the  previous  year. 

Stockport. — New  Electricity  Charges. — The  follow- 
ing charges  for  electricity  have  been  fixed  by  the  T.C,  and  come 
into  operation  next  week  : — Lighting  :  First  25  units  consumed 
per  quarter,  od.  per  unit,  all  in  excess  at  existing  rates,  plus  10  per 
cent,  increase.  Power  :  Existing  rates  to  b?  charged,  and  coal 
clause  to  apply  to  all  consumers.  Heating  :  First  25  units  per 
quarter  at  1  Jd.  per  unit,  all  in  excess  at  existing  rates,  pins  10  per 
cent.  Accounts  under  £1  are  to  be  net,  and  other  accounts  are  to 
be  subject  to  H  per  cent,  discount  for  payment  on  the  due  dates. 
A  minimum  charge  of  7b.  6d,  per  quarter  is  to  be  made  to  all 
ooQsumere, 


Tempo    (Co.     Fermananili).— L.fi.B;    Im.miry.— An 

iniiniry  was  held  at  Enniskillen  last  week  into  an  application  by 
Enniskillen  Rural  Council  for  urban  powers  for  the  lighting  of  the 
village  of  Tempo. 

Willesdeu. — The  Electricity  Committee  of  the  U.D.C. 
proposes  to  extend  the  mains  in  order  to  supply  the  Picture  Palace 
at  Stonebridge,  provided  the  company  interested  agrees  to  advance 
£J50  toward  the  cost,  such  sum  to  be  repaid  by  means  of  deduc- 
tions from  the  accounts  for  the  current  at  the  rate  of  Jd.  per  unit 
consumed. 


TRAMWAY  and  RAILWAY  NOTES. 


Bolton. — In  connection  with  the  appUcation  of  the 
Amalgamated  Association  of  Tramway  Workers  for  an  advance  of 
a  farthing  per  hour  on  July  1st  next,  and  a  further  farthing  on 
.lanuary  1st,  the  Association  is  to  be  asked  to  send  a  deputation  to 
the  next  meeting  of  the  Tramways  Committee. 

Burton-on-Treut. — Year's  "Working. — There   was  a 

grc^s  profit  on  the  Corporation  tramways,  for  the  year  ended  March 
last,  of  £3,531,  and  a  net  profit  of  £838  -.  £1,500  has  been  placed 
to  renewals  fund,  making  a  net  loss  of  £662. 

Edinbur<>'h.  —  Electrk    Ykhicle.  —  A   new   80-cwt. 

Edison  truck  has  been  purchased  by  the  Electric  Lighting  Depart- 
ment.   The  truck  is  capable  of  travelling  40  miles  on  one  charge. 

(ilasfii'ow. — Year's  Working. — The  abstract  statement 
of  the  revenue  and  expenditure  of  the  tramway  department  for 
the  year  ending  May  31st  shows  that  there  was  a  total  revenue  of 
£1,076,868,  against  a  total  of  £1,083,817  for  the  previous  year. 
The  total  expenditure  was  £735,987,  and  included  £51,816  spent  in 
connection  with  the  European  war  in  the  provision  of  allowances 
to  employes  who  have  joined  the  Colours,  the  raising  and  equip- 
ment of  the  Glasgow  Tramways  Battalion,  and  other  relative  out- 
lays. The  cxpenditurefor  1913-14  was  £676,277.  The  net  revenue 
account  amounted  to  £406,717,  compared  with  £472,558,  out  of 
which  the  following  appropriations  were  made  this  year  : — Rent  of 
Paisley  lines  £5,559,  against  £5,830  last  year  ;  interest  on  capital, 
£79,797,  against  £82,921  ;  sinking  fund,  £10."i.4'.il,  against 
£102,607;  income-tax,  £22,790,  against  £14,056;  Parliamentary 
expenses,  £8,818,  against  £601'  ;  and  renewal  and  depreciation, 
£172,310,  against  £212,642  — total  £393,866,  against  £418,566. 
The  surplus  to  be  handed  over  to  the  Common  Good  Fund  this  year 
was  £12,9.-.l,  against  £53,892. 

Creenock. — Trailer  Cars. — The  Corporation  is  to 
allow  the  local  tramway  company  to  use  trailer  cars  early  in  the 
morning,  at  meal  hours,  and  in  the  evening  when  men  are  coming 
from  work. 

Heywood. — Y'ear's    ^VoRKING. — The    report   on    the 

year's  working  of  the  Council's  tramways  shows  a  total  income  of 
£11,626,  compared  with  £11,838  in  1914,  and  total  expenditure 
amounting  to  £7,944,  as  compared  with  £ 7,068.  The  gross  profit 
was  £3,681  last  year,  and  £1,770  in  1914  ;  and  the  net  loss  was 
£1,042,  compared  with  a  profit  of  £85  in  1914.  The  car-miles 
run  numbered  269,087,  against  269,426  ;  the  passengers  carried, 
2,268.331,  against  2,322,007  ;  the  units  used,  376,726,  against 
426,792;  the  units  per  car-mile  140,  against  1*58;  and  revenue 
per  car-mile  10'37d.,  against  10'54d. 

Hull. — Female  Labour. — The  tramwaymeu  have  entered 
a  strong  protest  against  the  proposal  of  the  Tramways  Committee 
to  employ  women  as  conductors,  and  many  of  the  men  have 
declared  that  they  will  refuse  to  run  the  cars  if  the  proposal  is 
carried  into  effect.  The  tramway  manager  has  opened  a  register 
for  women,  which  has  met  with  an  excellent  response.    ■ 

Oldham. — Parcels  I'elivery'. — A  proposal  is  on  foot 
for  purchasing  a  motor  delivery  van  for  the  parcels  delivery 
department  of  the  tramways,  and  the  general  manager  is  to 
prepare  a  report  on  the  probable  cost  and  revenue. 

Rochdale. — The  Tramways  Committee  has  agreed  to 
receive  a  deputation  from  the  tramway  workers  respecting  their 
application  for  a  permanent  advance  of  a  penny  per  hour  in  lieu 
of  the  war  bonas,  which  is  stated  to  be  calculated  to  operate 
unfairly. 

Southend-on-Sea. — As  a  number  of  employes  on  the 
tramoars  and  motor-'buses  are  joining  the  Army,  the  T.C.  has 
decided  to  fill  the  vacancies  with  men  not  eligible  for  the  Forces. 
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TELEGRAPH  and  TELEPHONE  NOTES. 

Russia. — The  inauguration  of  a  new  wireless  station,  the 
largest  in  Russia,  which  has  been  erected  during  the  war,  took 
place  last  week,  messageB  being  exchanped  between  the  Chairman 
of  the  Dama  and  the  Speaker  of  the  House  of  CommonB, 

Npaill. — The  American  Consul  at  Seville  states  that  for 
Bome  time  there  has  been  an  agitation  on  foot  for  the  extension  of 
telephone  lines  to  the  various  towns  and  villages  surrounding 
Seville.  The  town  at  present  has  an  urban  system  which  is  more 
or  less  satisfactory,  but  which  so  far  has  declined  to  extend  its 
lines  outside  the  city  limits.  An  interurban  company  serves  the 
different  capital  cities  of  Spain,  and  connection  by  its  lines  can 
be  had  from  Seville  with  Madrid,  Granada,  Malaga,  Cadiz,  Huclva, 
Cordova  and  the  other  larger  cities,  but  this  system  ia  not  directly 
connected  with  the  urban  system.  The  present  agitation  looks 
towards  the  combination  of  the  interurban  with  the  urban  system, 
and  the  extension  of  the  interurban  system  to  the  surrounding 
towne  and  villages.  The  six  provinces  known  as  Sevillian 
Andalusia  contain  a  population  of  over  6.170,000,  with  an  area  of 
61,059  sq.  miles.  There  are  48  cities  in  the  district  and  319  towns, 
and  there  are  said  to  be,  according  to  the  latest  statistics,  53:i,047 
buildings  in  this  territory.  The  interurban  company  which  con- 
templates the  proposed  extensions  is  known  as  the  Compania 
Peninsular  de  Telefonos  Interurbanos,  2."),  Celle  Tetuan,  Seville. 
All  correspondence  with  the  company  and  all  literature  should  be 
in  Spanish. 

Teleffrapii  Operators. — A  number  of  men  between  the 
ages  of  ITJ  and  19,  who|have  attended  technical  schools,  are  required 
by  the  Royal  Eugineers  for  the  purpose  of  training  as  telegraph  and 
wireless  operators.  They  will  be  required  to  enlist  in  the  Royal 
Eagineers  at  the  usual  rates  of  pay.  They  will  then  be  sent  to 
the  General  Post  Office  or  one  of  its  branches  for  the  course  of 
training,  after  which  they  wiU  be  attached,  according  to  the 
exigencies  of  the  service,  to  the  Royal  Engineers  or  to  the  Royal 
Aircraft  Corps. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 
Australia. — Melbourne. — ^Aug.  llth.    One  1,OoO-kw. 

D.c.  generator  comolete,  liquid  starter,  &c.,  for  City  Council.  See 
"Official  Notices"  June   Ith. 

July  27th.  A.C.  and  D.c.  meters  and  maximum  demand  indi- 
cators, for  the  City  Council.     See  '  Official  Notices  "  to-day. 

Adelaide — August  18th.  Deputy  P.M.G.  Switchboard  cable 
(Sohedule  387),  325  magneto  bells  and  215  trembling  bells  (Schedule 
386),  switchboard  cable  and  cord  (Schedule  3Ss). 

Perth. — August  llth.  Deputy  P.M.G.  Insulators  and  spindles 
(Sohedule  400),  copper  wire  (Schedule  401). — Austral  inn  Miniu;/ 
Standaril. 

Basiiiffstoke. — Installation  of  electrical  plant,  including 
engines,  dynamo,  battery,  cables,  &c.,  at  Park  I'rewett  Asylum. 
See  "  Official  Notices  "  June  l.sth. 

Batley. — luly  Ist.  Electric  light  installation,  Batley 
Carr  Chnroh.     Dr.  Ward.  Highbury,  Batley  Carr,  Yorks. 

Doncaster. — .June  2('jth.  Coal  (small  steam,  washed  or 
unwashed),  2,7.iO  tons  for  six  months,  5,50o  tons  for  12  months, 
for  the  Corporation  Electricity  Department.  General  Manager, 
Grey  Friars  Road. 

Eastltouriie. — June  L'6th.  KIO  ft.  of  14-in.  cast-iron 
circulating  water  piping  and  valves.  See  "  Official  Xotices " 
June  llth. 

|]diillniri>'li. — luly  12th.  Corporation.  One  1,0(>0-kw. 
motor  converter  and  transformer.     .See  "  Official  Notices"  to-day. 

Eritil.— July  .ith  and  10th.  I'.D.C.  One  water-tube 
boiler  with  superheater,  economiser,  automatic  stoker,  steel 
chimney,  induced-draught  plant,  steam  valve.",  steam  pipes,  and 
all  auxiliaries.  One  2,000- KW,,  H.r.  turbo-alternator,  with  con- 
densing plant,  switohgear,  and  all  accessories.  See  "  Official 
Notices"  June  18th. 

E,\ minster. — June  29th.  Klectrical  appliances  for  a 
year,  for  Devon  County  Lunatic  Asylum.    Mr.  H.  E.  Morgan,  Clerk. 

France. — July  23rd.  The  Administration  des  Cherains 
de  Fer  de  I'Etat  wants  99  sets  of  heating  apparatus  for  electric 
railway  vehicles.  Apply  at  the  Bureaux  du  Service  Electrique 
(3rd  div),  72,  Rue  de  Rome,  Paris,  on  Tuesdays  or  Fridays,  from 
3  to  5  p.m. 

Halifax.  —  July  Ist.  Corporation.  One  5,000-Kw. 
turbo-alternator  complete  with  condenser  ;  two  natural-draught 
chimney-type  cooling  towers  ;  one  water-tube  boiler,  superheater 
and  meohanioal  stokers.    See  "  Official  Xotices"  June  ISth. 

India.  —  Our  special  correspondent  writes  :— "  The 
Comm'sBionetB  for  the  Fort  of  Calcutta  have   issued  oonditione 


and  specifications  and  invite  tenders  for  four  250-KW.,  6,600-500- 
volt,  .iO-cycIe,  three-phase  main  transformers  :  four  60-KW., 
6,600  oOO  volt,  BO-cycle.  three-phase  auxiliary  lighting  trans- 
formers, together  witli  high  and  low  tensionswitchgear  forthesame, 
for  the  riverside  jetties  and  sheds  at  Garden  Reach.  Most  of  the 
gear  must  be  fixed  and  in  working  order  by  January  1st,  191i',  under 
a  penalty  of  100  rupees  per  day  for  each  day  late  beyond  this  date. 
Tenders  must  reach  Calcutta  by  July  27th.  Tnder  ordinary  con- 
ditions two  months  is  ample  time  in  which  to  get  out  prices  from 
home,  but  under  present  war  conditions  it  wiU  be  a  scramble  to 
get  out  by  post  particulars  so  as  to  quote  in  time.  This  contract 
will  be  a  useful  one  for  any  firm  to  get,  as  a  good  deal  more 
three-phase  gear  is  certain  to  be  required  later  by  the  Port  Trust." 

Limerick, — July  2nd.  Corporation.  180  tons  of  coal 
(anthracite  peas)  for  delivery  in  August.  Particulars  from  Mr. 
E.  Badham-Thornhill,  Borough  Electrical  Engineer. 

Liverpool. — lune  2iith.  Electrical  supplies  for  three 
months,  for  Toxteth  Park  Board  of  Guardians.  Mr.  B.  A.  James, 
Clerk.  15,  High  Park  Street. 

London.  —  Mktropoijtan  A.<YLrMs  Board.  —  June 
30th.  Lighting  installation  at  the  Grove  Fever  Hospital,  Tooting 
Graveney,  S.W.     See  "  Official  Notices  '  .lone  llth. 

FOLHAM.— Jane  30th.  11,000  tons  of  coal,  for  the  Borough 
electricity  works.    See  "Official  Notices"  June  llth. 

Manchester,— June  2sth.  Sanitary  Committee.  Addi- 
tional electric  lighting  plant,  kc.  at  the  Baguley  Sanatorium. 
Specifications  (two  guineas,  returnable)  from  the  City  Architect. 

Rang'oon. — August  llth.  Installation  of  a  system  of 
fire-alarms,  for  the  municipality.  Specitication  (10s  )  from  MesBrs, 
Ogilvy,  Gillanders  &  Co.,  67,  Cornhill,  EC. 

Salford. — June  28th.  Supply  of  stores,  including  cable, 
ic,  for  fhe  Electricity  Department.  See  "Official  Notices" 
June  18th. 

Sl)aln. — August  3rd.  Spanish  Ministry  of  Tublic  Works, 
Madrid.  Concession  for  the  construction  and  working  of  an  electric 
tramway  between  Deusto  and  Ibarrecolando  (Province  of  \i/.3aya). 
Application  has  already  been  made  for  the  concession  for  the 
projected  line,  but,  in  accordance  with  the  usual  plan  in  Spain,  the 
scheme  is  being  put  up  to  public  tender. 

Tasmania.  —  Lauxcesion. —  July  26th.  Sub-station 
equipment.  Section  I,  Converter  machine,  switchgear,  \;c.  ;  Section 
II,  Underground  feeder  cable.  Specification  (21s.)  from  the  City 
Electrical  Engineer,  Town  Hall. 

Walsall  and  West  Hronnvicli. — luly  5th.    Lighting  ; 

heating  apparatus  ;  drainage  and  septic  tanks,   for  Unions  Joint 
Committee.     See  "Official  Notices"  June  18th. 


CLOSED. 

Australia. — The  Hawthorn  Tramway  Trust  has  accepted 
the  following  tenders  in  connection  with  the  oonstrnotion  of  the 
line  from  MelbDurne  to  Burwood  via  Swan  Street,  Richmond  :  — 

Buffer  battery.  —  Sutlurland  &  Ashman,  on  lichalf  o(  the  Chloride 
Accumulator  Co.,  £2.7;W. 

Booster.— Suinerland  ,v  Ashman,  on  bo'.ialt  of  Mather  .S;  I'latl,  £780, 

Motor  generator.     British  We8tini5hou»e  Co.,  Knglnnd,  i'llO. 

Switchboard.— British  Wcstinghouso  Co.,  i'SSB. 

Vvlesbury. — The  I'.D.O.  has  accepted  the  tender  of 
Messrs.  Drake  i:  Gorham  for  Ojram  metallic- filament  lamps  for 
street  lighting,  at  £33. 

filasftOH. — A  T.C.  Bub-comraittee  recommends  accept- 
ance of  an  offer  by  Messrs.  Ferguson,  Pailin  i:  Co.  for  a  switch- 
board at  Govan  electricity  station,  at  £1,923. 

Government  Contracts.— The  following  tenders  have 
been  accepted  during  the  pist  month  by  the  Government  Depart- 
ments named  — 

\Var  Oiri'  e. 

Battery  boxes.- Accumulator  IndoBlries,  Ltd.  ;  Houghton-Butohcr  Mlg. 
Co..  Ltd. 

Insutetor  bracketi.-BaTliss,  Jono«  4  Bayllss,  Ltd.;  Bulleri,  Ltd.;  Deans 
and  Bcal,  Ltd.;  .Tnhnson  ,S  Phillips,  Ltd.:  8.  Lewin  i  Co.,  Ltd.; 
Francis,  Morton  *  Co.,  Ltd.  :  Sichi^na  Btn».  &  Co.,  Lt.i. 

Electric  cable  and  win..— B.L  .V  Helsby  Cables,  Ltd.;  CaUcndor'a  Cal>1» 
and  Construction  i  o.,  Ltd. ;  Connolly  Bro»..  Ltd.  ;  Cr»ii:p*'<<  Kleclno 
Cable  Co.,  Ltd.  ;  J.  FrBnl(enst«>ln  *  Sons,  Ltd. ;  General  Kleetne  Co., 
Ltd.  ■  W.  T.  Glover  ,t  Co.,  Lid. ;  W.  T  Henley':-  Toloeraph  Workt 
Co.,  Ltd. ;  Hooper's  Telecraph  ,<:  I.V..  Works,  Ltd  ;  I  K.,  U.P.  and 
Telecraph  Works  Co.,  Ltd.  ;  LIvo'pool  f:iectric  CahU  I  v..,  Ltd.  ; 
C.  Macinioah  &  Co  ,  Ltd.;  Ransom,  Sini"  .t  .IcITriio,  Ltd.:  Bbiopshira 
Iron  Co. ;  Siemens  Bros.  A  Co..  Ltd.;  Union  Cable  Co.,  Ltd.;  Ward 
and  Goldstone,  Ltd.;  Wcbttrn  Eloolric  Co.,  Ltd.;  Yorkshire  Cable 
Co.,  Ltd. 

Electric  cells  iparls  oil.— Siemens  Bros.  &  Co.,  Ltd. 

Polo  clips.— Bullers,  Ltd.;  aiomcns  Bros  4  Co.,  Lid. 

Condensers.- Automatic  ToieiThono  Mlg.  Co.,  Ltd.  ;  LR..  G.P,  and 
Telegraph  Works  Co.,  Ltd. ;  Telegraph  Condcubcr  Co.,  Ltd. 

StonoM-are  conduits —Albion  Clay  Co..  Lid. 

Telephone  cords. -B.L  A  Hclsby  Cables,  Ltd. ;  London  Eloetrio  Wire  Co. 
and  Smilbs,  Lid.  ;  Siomcas  Bios.  &  Co.,  Ltd.  ;  Western  Elecliio 
Co.,  Ltd. 

Distribution  boards,  switches,  4c.— Kartret  Eng.  Co  ,  Ltd. ;  Park  Royal 
Eog.  Works. 
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Ebonite  red  and  sheet.— Britannia  Rubber  4  Kamptulicon  Co.,  Ltd. ;  New 

Eccles  Rubber  Co..  Lta. ;  Peel-Conner  Telephone  Works,  Ltd. 
Oil  ene^ine  and  dvnamo. — Robev&Cc,  Ltd. 
Electric  light  fittings.— Armorduct  Mfg.  Co.,  Ltd. :  Barton  &  Sons,  Ltd. ; 

Credenda  Conduits  Co.,  Ltd..  Eureka  Conduit  &  Finings  Co.,  Ltd.; 

General  Electric  Co.,  Ltd. ;  Perfccta  Seamless  Tube  ,i  Conduit  Co., 

Ltd.  ;  Simplex  Cocduits,  Ltd. 
Galvancmct<Ts.— Edison  ,*  Swan  U.E.L.  Co.,  Ltd. :  A.  Kershaw  A  Sms, 

Ltd. ;  Record  Electrical  Co.,  Ltd.  ;  Walters  Electriosl  Mfg.  Co.,  Ltd. 
Gntta-percha  (sheetl.— Craigpark  Electric  Cable  Co.,  Ltd, 
losnlators  and  cups  — Thns.  De  la  Rue  ,t  Co.,  Ltd. 
Electric  lamps.— Edison  A  Swan  U.E.I,.  Co.,  Ltd.;  Pope's  Electric  Lamp 

Co.,  Ltd.  „   ,  ^ 

Rubber  tape.— Ancoats  Vale  Rubber  Co.,  Ltd.  ;  Irwell  &  Eastern  Rubber 

Co.,  Ltd. ;  New  Liverpool  Rubber  Co.,  Ltd. ;  Siemens  Bros.  A  Co,,  Ltd. 
Terminals,  electric  instruments,— C.L..\.M.  Mfg.  Co.,  Ltd. 
Electric   cables  :  Rhyl,  Oswestry,  Cannock  and  Mansfield.— Callender  s 

Cai>le  i  Construction  Co. 
Electric  wiring:  Salisbury,  Rhyl,  Oswestry,  Cannock  and  Mansfield  — 

V.  G.  Miidleton. 
Electric    light    and    power    installation:    South    Parnborongh.  —  V.  G. 

MiiJdleton. 
Electrical  work:  Swanage  Camp.— Eleotrioal  Contracts  &  Maintenance 

Co.,  Ltd. 

India  Office  Store  Depabiment. 

Cable.— C.  Macintosh  &  Co. ;  Siemens  Bros.  &  Co, 

Cells. — Siemens  Bros.  &  Co. 

Telephones.— General  Electric  Co.,  Ltd.;  Biitish  L.  M.  Ericsson  Mfg.  Co., 

Ltd, 
Wire. — R.  Johnson  &  Nephew  ;  Shropshire  Iron  Co. 
Wireless  telegraph  parts.— Marconi's  Wireless  Telegraph  Co. 

Post  Office. 
Tele^aphic  apparatus.— Creed,  Bille  &Co..  Ltd. 
Telephonic  apparatus. — Automatic  Telephone  Mfg.  Co.,  Ltd.;  I,B.,  G.P. 

and  T.  Works  Co.,  Ltd. :  Western  Electric  Co.,  Ltd. 
Telephonic  cable.— Callender's  Cable  &  Construction   Co.,  Ltd. ;  W.  T, 

Glover  ..t  Co.,  Ltd. :  Siemens  Bros.  &  Co..  Ltd. 
Telephone  lamps. — General  Electric  Co.,  Ltd. 
Wood  poles.- A.  H.  Clough  ;  J.  Ellis. 
Pulley  weights. — Siemens  Bros.  &  Co.,  Ltd. 
Insulator  spindles.— Bullers,  Ltd. 
Bronze  wire.-T.  Bolton  &  Sons,  Ltd. ;  F.  Smith  &  Co.  (incorporated  in  the 

London  Electric  Wire  Co.  &  Smiths,  Ltd. I. 
Insulated  bronze  wire.— B.I.  &  Helsby  Cables,  Ltd. 
Telephone  exchanges  :  additional  operators'  positions  at  Newport  (Mon.i. — 

Automatic  Telephone  Mfg.  Co.,  Ltd. 
Extension  of  equipment  at  Edgbaston.— Western  Electric  Co.,  Ltd. 

Do.  do.         at  Pinchley.—  Do.  do. 

Modification  of  A  and  B  positions  ai  Belfast.- Western  Electric  Co.,  Ltd. 

H.M.  Office  of  Works. 
Electric  wiring.  Public  Trustee's  office.— T.  Clarke  &  Co.,  Ltd. 

London.  —  Stepney. — The  Electricity  Committee  has 
considered  the  tenders  received  for  the  supply  of  coal  and  coke  for 
the  ensuing  year,  and,  liS  the  prices  quoted  are  so  high,  it  is  unable 
to  recommend  the  acceptance  of  any  of  the  tenders.  The  Com- 
mittee recommends  that  the  Standing  Committees  of  the  Council 
be  authorised  to  accept,  during  the  pleasure  of  the  Council,  offers 
or  tenders  for  the  supply  of  coal  brought  to  their  notice  by  the 
responsible  officers  concerned,  particulars  of  such  offers  being 
subsequently  reported  to  the  Council  for  formal  approval. 

The  Electricity  Committee  has  accepted  offers  of  3,000  tons  of 
coal  for  the  electricity  undertaking,  at  prices  ranging  from  1  Sa.  9d. 
to  228.  a  ton  ;  and  recommends  the  acceptance  of  the  tender  of 
Mr.  W,  Badger,  at  £61,  for  the  supply  of  piping,  valves,  &o.,  in  con- 
nection with  the  air-heaters  at  the  Limehouse  generating  station. 

Salford. — The  Electricity  Cotomittee  recommends  (1)  the 
acceptance  of  the  tender  of  the  British  Westinghouse  Co.  for  one 
1,000-KW.  rotary  converter  and  transformer  (including  midwire 
booster),  for  £2,820  ;  and  (2)  the  purchase  from  Messrs.  W.  T. 
Glover  &  Co.,  Ltd.,  of  high-tension  cable,  amounting  approximately 
to  £1.457,  required  to  connect  the  electricity  station,  Frederick 
Boad,  Pendleton,  to  the  works  of  the  Broughton  Copper  Co.,  Ltd. 

Watford. — The  Guardians  have  accepted  the  tender  of 
Messrs.  E.  Brook,  Ltd.,  at  £28  143.,  for  an  electric  motor. 

The  E  L.  Committee  is  purchasing  2.000  tons  of  Newdigate  peas, 
during  the  next  12  months,  from  Messrs.  E.  Foster  &  Co.,  at  21s. 
per  ton,  subject  to  2d.  per  ton  increase  per  24  per  cent,  rise  in  the 
miners'  wages,  daring  the  period  of  the  continuance  of  such  rise 
in  wages. 

M  est  Ham. — The  Education  Committee  of  the  T.C.  has 
accepted  the  tender  of  Mr,  J.  T.  Halsey,  at  £163,  to  carry  out  the 
electric  lighting  work  at  the  Knox  Road  Special  School. 


FORTHCOMING    EVENTS. 


Pbysical  Society.— Friday,  June  25th.  At  5  p.m.  At  Imperial  College  of 
Bcience,  South  Keosington,  S.W.  Papers  on  *■  A  Theory  of  the  Electrical 
Resistance  of  Metals,"  bf  8ir  J.  J.  Thomson,  and  on  '' An  Unbroken  a.c. 
for  Cable  Telegraphy,"  by  Lieut.  Col.  Squier. 


NOTES. 

liamp  Litis:ation.  —  We  find  that  the  notice  of  the 
Sceando  Lamp  Co.,  which  appeared  on  page  20  of  our  adver- 
tisements last  week,  was  wrongly  described  as  a  "  Patent  "  notice. 
The  action  was  one  in  which  the  Oiram  Lamp  Works  applied  for 
an  injunction  restraining  the  defendants  from  using  the  word 
"  Axial."  No  question  of  patents  arose  in  this  action.  The  patent 
action  pending  has  not  yet  come  on  for  hearing. 

Electricity  in  Farming. — For  the  benefit  of  those  -who 

may  be  interested,  we  may  mention  that  the  motors  illustrated  in 
the  views  of  Hereford  flour  and  cider  mills,  on  page  869,  last  week's 
JBBue,  were  supplied  by  the  British  Thome'cnHouBton  Co.,  Rngb'y. 


The  Electric  Vehicle  Committee.— A  meeting  of  this 

Committee  was  held  on  June  11th.  Mr.  A.  R.  Fearnley,  the 
general  manager  of  the  Sheffield  Corporation  Tramways,  has  been 
co-opted  a  member  of  the  Committee  as  the  representative  of  the 
Municipal  Tramways  Association. 

It  was  reported  that  the  sales  of  No.  3  (.Tune)  issue  of  "  The 
Electric  Vehicle  "  had  been  very  satisfactory,  although  the  number 
had  only  been  out  a  few  days,  and  it  was  decided  to  send  in  a 
request  that  evidence  be  heard  by  the  Special  Committee  of  the 
L.O.B.  on  Motor  Traffic  with  regard  to  the  effect  of  the  use  of 
electric  vehicles,  the  Secretary  being  instructed  to  give  evidence 
if  the  application  was  acceded  to. 

The  Secretary  was  instructed  to  write  to  the  representative 
Electrical  Institutions  in  the  Colonies  suggesting  the  advisability  of 
adopting  the  Committee's  Standards  with  regard  to  electric  vehicles. 

The  next  meeting  will  be  held  in.  September. 

SmoUe  Xiiisance. — At  the  Manchester  City  Police 
Court,  last  week,  Messrs.  Chas.  Macintosh  ,*.  Co.  Ltd..  of  C'horlton- 
on-Medlock,  were  summoned  by  the  Manchester  Corporation  for 
certain  recent  emissions  of  dense  black  smoke  from  their  works 
chimneys.  Mr.  Clay,  who  appeared  as  the  firm's  representative, 
said  he  did  not  question  the  facts  as  stated  by  the  Corporation 
solicitor,  but  he  objected  to  the  Mjtgistrates  issuing  an  order  calling 
upon  them  to  abate  the  nuisance,  as  they  were  voluntarily  having 
the  whole  of  their  plant  electrified.  The  steam  drive  would  be 
absolutely  superseded,  he  hoped,  before  the  end  of  September. 
This  would  show  that  the  directors  were  doing  all  they  could  to 
keep  down  black  emoke.  He  also  asked  the  Court  to  remember 
that  firemen  were  extremely  hard  to  keep,  as  so  many  were  enlisting. 
There  was  also  the  coal  question  to  take  into  consideration  ; 
they  were  entirely  in  the  hands  of  coUiery  owners,  and  had  to  put 
up  with  any  kind  of  coal  that  could  be  supplied. 

The  Bench  made  the  abatement  order  asked  for  by  the 
Corporation. 

Scottish  Euffineers'  Mag'es. — The  Financier  states  that 
a  conference  was  held  in  Glasgow  on  Tuesday  between  represen- 
tatives of  the  North-West  Engineering  Trades  Employers'  Associa- 
tion and  the  Clyde  District  members  of  the  Amalgamated  Society 
of  Engineers,  to  consider  a  claim  by  the  men  for  an  increase  of  Id. 
per  hour  time  rates  and  o  per  cent,  piece  rates.  The  conference 
proved  abortive,  the  employers  being  unable  to  see  their  way  to 
grant  the  advance.  It  is  expected  that  the  men  will  decide  to 
refer  the  matter  to  the  Central  conference,  and,  failing  a  settlement 
there,  to  Government  arbitration. 

Electrolytic   Disinfectant. — A  report  of  the    Public 

Health  and  Housing  Committee  of  the  Poplar  Borough  Council 
just  issued  covers  the  whole  history  of  the  manufacture  and  use  of 
electrolytic  disinfectant  in  the  borough.  During  the  working  of 
the  apparatus — a  period  of  nine  years— many  improvements  have 
been  introduced  ;  cheap  metal  drums  have  been  substituted  for 
the  glass  vessels  originally  used  to  receive  the  fluid,  and  a  double 
cell  of  slate  has  been  constructed  which  prevents  "  creeping "  of 
the  current  from  one  cell  to  another.  The  present  cells  are  of 
earthenware,  instead  of  slate,  but  the  Committee  prefers  the  new 
slate  pattern.  Since  the  plant  was  installed  381,794  gallons  of 
fluid  have  been  manufactured  at  a  cost  for  electricity  of  £402,  and 
for  materials  of  £345  (under  Jd.  per  gallon).  Interesting  details 
are  given,  at  considerable  length,  of  the  cost  of  the  various  items 
involved  in  the  manufacture.  The  fluid  produced  in  Poplar  is 
stable  for  long  periods,  and  is  suitable  for  both  municipal  and 
commercial  purposes.  It  is  stated  that  plants  have  been  supplied 
to  Guernsey,  Gateshead,  Finland,  Buenos  Ayres,  and  Rangoon  : 
a  similar  plant  has  been  installed  at  Portsmouth,  for  the  mann- 
faoture  of  disinfectant  from  sea  water,  using  the  method  for  render- 
ing it  stable  that  has  been  adopted  in  Poplar,  and  Finchley 
Council  has  ordered  an  installation. 

Fatalities. — At  Manchester,  on  Monday,  an  inquest  was 
held  on  a  fitter  named  Marshall  (30),  who  was  killed  on  Saturday. 
Deoeased  was  attending  to  an  auto-switch  on  an  electric  starter 
when  the  current  was  switched  on.  Robert  Lilley,  wood  machinist 
at  the  timber  works  of  Messrs.  J.  S:  W.  Bellhouee,  Miles  Platting, 
said  that  when  he  had  done  his  work  on  Saturday  he  went  ,with 
deceased  to  the  sub-station  at  the  works  to  switch  off  the  current. 
He  switched  the  current  off,  and  two  minutes  later  he  switched  it 
on  again  at  the  request  of  the  head  horsekeeper.  Afterwards  he 
found  Marshall  lying  beside  the  switch  in  an  unconscious  con- 
dition. Death  took  place  before  the  arrival  of  the  doctor.  The 
cover  of  the  switch  had  not  been  replaced,  but  witness  had  no  idea 
that  Marshall  was  going  back.  Mr,  H.  Seal,  H.M.  Inspector  of 
Factories,  said  the  requirements  of  the  Factory  Acts  were  carried 
out.     A  verdict  of  "Accidental  death"  was  returned. 

A  Southport  boy,  aged  8  years,  was  killed  on  Sunday  on  the 
Lancashire  and  Yorkshire  Railway.  He  was  playing  on  a  bridge 
and,  climbing  on  to  the  parapet,  fell  on  to  a  live  rail  below.  By 
the  time  a  doctor  arrived  the  lad  was  dead. 

At  the  inquest  on  Monday  the  Coroner  pointed  out  that  the 
bridge  was  a  public  one  and  the  railway  company  should  make  it 
as  perfect  as  poseible.  The  jury  added  a  rider  to  their  verdict  that 
the  bridge  and  approach  should  be  bounded  to  a  height  of  6  ft. 

Two  employes  of  the  Victoria  Falls  Power  Co.  were  recently  killed. 
It  appears  that  they  were  travelling  in  a  large  motor  trolley  con- 
veying an  immense  cog-wheel  to  Brakpan,  In  descending  a  hill  the 
steering  gear  went  wrong,  and  the  whole  outfit  went  over  an  em- 
bankment, turning  a  somersault.  The  two  men  killed  were  named 
Willy  and  Blaney,  and  four  others  escaped  with  slight  injutifs. 

t        
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.  Coal  Supply. — At  the  adjourned  meeting,  on  the  22nd 
inst,,  of  Members  of  Parliament  interested  in  the  question  of  coal 
supplies,  the  Committee  of  12  which  had  been  considering  the 
matter  formulated  two  recommendations,  which  were  adopted. 
They  were  as  follows  : — 

1.  That  during  the  continuance  of  the  war  the  maximum  price 
for  home  consumption  and  for  our  Allies  of  coal  at  the  pit-head 
be  fised  on  the  basis  of  prices  charged  at  the  pit-head  for  sub- 
stantial quantities  of  each  class  of  coal  sold  during  the  12  months 
preceding  the  war,  with  an  addition  of  4a.  3d.  per  ton,  or  other 
such  sum  as  may  be  prescribed,  to  oOTer  the  increased  costs  owing 
to  the  existence  of  the  war. 

2.  That  the  rate  of  freight  for  coasting  steamers  employed  in 
the  coal  trade  be  fixed  on  the  basis  of  the  rate  charged  for  freight 
during  the  12  mouths  preceding  the  war,  with  an  addition  of 
such  sum  as  will  reasonably  cover  the  increased  coat  owing  to  the 
existence  of  the  war,  and  that  the  Government  be  urged  to  assign 
a  further  number  of  the  interned  steamers  for  the  use  of  the  coal 
t;  ade. 

Later,  it  was  resolved  by  a  majority  of  seven  or  eight  that  the 
Government  should  be  requested  to  regulate  the  price  of  coal 
charged  by  the  merchant  to  the  consumer. 

All  the  resolutions  will  in  due  course  be  submitted  to  the 
Government. 

Charjie  Against  a  Contractor.— Before  the  Tunbridge 

Wells  Magistrates,  on  Monday,  Henry  Arthur  Stonham,  an  elec- 
trician and  wiring  contractor,  was  summoned  for  fraudulently 
consuming  certain  electricity,  of  the  value  of  Id.,  the  property  of 
the  Corporation,  at  Mount  Ephiaim,  between  May  29th  and  June 
12  th.  The  Town  Clerk  conducted  the  prosecution,  and  said  that 
although  the  sum  involved  was  only  Id.,  the  case  was  an  important 
one.  The  proceedings  were  taken  under  Sec.  23  of  the  Lighting 
Acts  of  1882,  and  the  charge  was  briefly  one  of  stealing  electricity. 
Defendant,  being  an  electric  lighting  contractor,  was  thoroughly 
cognisant  of  what  he  was  doing.  To  ordinary  consumers  the 
charge  was  4id.  per  unit  for  lighting,  and  Id.  per  unit  for  power 
and  heating,  but  wiring  contractors  paid  only  3d.  for  lighting,  as 
their  premises,  when  lighted,  formed  an  advertisement  for  elec- 
tricity. They  could  not  tell  the  amount  of  current  that  passed 
through  the  meter  at  the  cheaper  rate,  but  defendant  had  been 
using  (lurrent  for  one  purpose  and  paying  for  it  for  another  purpose. 
A  good  deal  of  evidence  was  'given.  Mr.  J.  E.  Pownall,  assistant 
borough  electrical  engineer,  said  that  he  visited  the  premises  on 
May  29th,  and  when  he  switched  off  the  lighting  meter  the  lamp  in 
the  office  remained  on.  There  were  only  six  lamps  on  the  lighting 
circnit.  Mr.  R.  N.  Torpy,  the  borough  electrical  engineer,  said 
that  when  he  visited  the  premises  the  lighting  lamps  were  con- 
nected with  the  power  and  heating  circuit.  After  hearing  the 
case  for  the  defence,  the  Chairman  of  the  Bench  said  he  considered 
the  case  proved,  and  fined  defendant  £3. 

Volunteer  Notes. — Engineering  Institutions' Voluit- 

TEEE  Training  Corps. — Telephone  No.  :  City  682.  Headquarters 
(temporary),  Marconi  House,  Strand,  London,  W.O.  Drill  Centre. — 
Headquarters  of  London  Electrical  Engineers,  46,  Regency  Street, 
London,  S.W. 

Company  Orders,  by  Lieut.-Col.  C.  B.  Clay,  V.D ,  Commandant, 
for  week  ending  .Toly  3rd,  1915  : — 

On  Mondays,  Wednesdays  and  Fridays,  drills  at  ti.30  and  7.30  p.m. 
Technical  instruction  will  be  given  by  Instructora  of  the  London 
Electrical  Engineers  for  one  hour,  and  squad  and  platoon  instruc- 
tion for  one  hour. 

Orderly  Sergeant,  L.  A.  Levy  ;  Recruit  Orderlies  (SqDad3),H.  deP. 
Birkett ;  (Squad  4),  A.  T.  Soorey. 

E.  G.  Flemins, 
Comjany  Commander  and  Actintj  Adjutant. 

3ed.  Batt.  (Old  Boys)  Central  London  Regiment  (Volfn- 
tbekb). — Battalion  Orders  by  Colonel  S.  G.  Grant  (Officer  Com- 
manding), Thursday,  June  24th,  1915  :- 

Wbbk-End  Parades. 

Saturday. — The  Battalion  will  parade  as  strong  as  possible  at 
Baker  Street  Station  at  2.30  p  m.  Proceed  by  train  to  DoUis  Hill, 
where  they  will  detrain.  The  right-half  Battalion,  under  the 
command  of  Mr.  H.  O.  King,  will  proceed  by  march  route  and  take 
up  a  defensive  position  between  Kingsbury  Green  and  Chalk  Hill 
House  with  the  object  of  defending  the  Camp.  The  left-half  battalion 
under  the  command  of  Mr.  W.  Ridd,  will  proceed  by  march  route 
ria  theGrove,  DoUis  Hill,  and  thence  in  a  north-westerly  direction 
towards  the  Brent  Reservoir,  and  endeavour  to  make  their  way 
into  Camp,  using  any  of  the  roads  soiith  of  the  Bkjgware  main 
road  and  north  of  the  Neasden-Dollis  Hill  road.  All  roads  north 
of  the  Edgware  main  road  and  south  of  the  Neasden-Dollis  Hill 
road,  are  out  of  bounds.  Reference  Map.— Ordnance  Survey, 
London  (North).    Scale.— 1  in.  to  the  mile. 

Sunday.— 6  a.m. — Reveille.  7  a.m. — Parade  under  Sergeant- 
Major.  All  men  remaining  in  Camp— handling  of  arms.  Mr.  F.  11. 
Stevens  will  superintend  this  Parade.  10  a.m. — Church  Parade. 
10.20  a.m. — Company  and  Platoon  Drill.  2.30  p.m. — Battalion 
Parade. 

The  Acton  Range  will  be  open  from  2.30  p.m.  on  Saturday 
next,  the  26th  inst.,  for  men  who  have  already  given  in  their 
names  to  the  Musketry  Staff. 

A.  G.  JolNEB,  Captain  and  Adjutant. 

Electric  Cookinpi'. — "^'e  are  informed  by  the  Hotpoint 
Electric  Heating  Co.,  of  38,  Poland  Street,  Oxford  Street,  W,,  that 
ttie  electric- cooker  illustrated  in  fig.  8,  on  page  871  of  our  last 
issue,  is  their  "  El  Cooko '  own.  -   .      .  „       .     .       .     .  r 


Miners'  Lamps  Approved. — The  London  GazetU  con- 
tains a  Home  Offise  announcement  to  the  effect  that  the  following 
safety  lamps  for  use  in  mines  have  been  approved  : — 

Messrs.  Patterson  &  Co.'s  safety  lamp,  type  B  8. 

The  "  Rutter  "  miners'  electric  safety  lamp. 

The  Oldham  "  Emergency  '"  electric  lamp,  type  No.  2  (Bull  s-eye). 

Institution  and  Lecture  \otes. — Electrical  Associa- 
tion of  Australia.— At  the  first  meeting  of  the  Victorian 
Section,  on  November  30th,  1911,  Mr.  W.  H.  Alabaster  was 
elected  President  for  the  ensuing  year ;  Messrs.  F.  A.  McCarly 
and  A.  W.  Kendall  were  elected  Vice-Presidents,  and  Mr.  E.  H.  W. 
Westwood  Hon.  Secretary.  On  March  31st  the  new  President 
delivered  his  inaugural  address,  in  which  he  compared  the  output 
of  electric  supply  undertakings  in  Melbourne  during  the  years  1904 
and  1914.  He  stated  that  the  first  Federal  Council  of  the  Associa- 
tion consisted  of  the  following  members :— Messrs.  O.  \V.  Brain 
(president).  W.  H.  Myers,  H.  B.  Forbes  Mackay,  A.  C.  F.  Webb, 
H.  Payne,  W.  J.  Newbigin,  and  W.  H.  Alabaster. 

At  the  March  meeting  of  the  New  South  Wales  Section, 
Mr.  W.  H.  Myers  delivered  his  presidential  address  dealing  with 
the  electrical  progress  in  Australia  daring  the  past  12  months. 

Illnminatin^  Engineering:  Society.— At  the  annual  general 
meeting  on  May  18th  the  report  of  the  Council  was  presented  and 
adopted.  It  showed  that  the  international  work  of  the  Society 
had  been  interrupted  by  the  war,  and  many  of  the  members  were 
engaged  in  war  work  ;  the  membership,  however,  was  slightly 
higher  than  before  the  war  broke  out,  and  much  useful  work  had 
been  done.  Additional  funds  were  required  to  carry  on  the  work 
of  the  Society  in  a  satisfactory  manner,  and  for  this  purpose  new 
members  were  needed. 

Accident. — Alfred  Nicholson,  electrician,  lilanchester, 
was  working  on  a  ladder  at  the  Radcliffe  Paper  Co.'s  works,  James 
Street,  Ridcliffe,  on  Friday  last,  when  he  fell  and  fractured  his  skull. 
He  was  removed  to  the  Bury  Infirmary  in  a  serious  condition. 

The    National    Physical    Laboratory. — The  annual 

meeting  of  the  General  Baard  was  held  on  Tuesday,  June  15th, 
when  the  annual  report  and  accounts  for  the  year  1914-1.'>  were 
adopted  for  presentation  to  the  President  and  Council  of  the  Royal 
Society,  and  the  programme  of  work  for  the  coming  year  was 
approved.  This  year  the  usual  gathering  of  visitors  at  Teddington, 
to  meet  the  members  of  the  General  Board  and  to  inspect  the 
Laboratory,  will  not  take  place  :  25  per  cent,  of  the  staff  are  on 
active  service.    The  report  will  be  dealt  with  in  a  later  issue. 

Appointments  Vacant. — Junior  shift  engineer  (£2) 
for  Accrington  Electricity  Works  ;  charge  engineer  (30s.),  for  St. 
Albans  Electricity  Works  ;  switchboard  attendant  (258.)  for 
Borough  of  Heywood.  Particulars  are  given  in  our  advertise- 
ment pages. 


OUR    PERSONAL    COLUMN. 

Tke  Editort  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profension  and  induftry, 
also  electric  tramway  and  railway  officials,  to  kefp  readers  of  the 
Electrical  Review  posted  as  to  their  meremenls. 


Central    station    Officials.  —  Mr.    (!ili„    electrical 

engineer  at  Peterborough,  has  been  ordered  by  his  medical  man 
to  take  a  change  of  air,  and  the  Town  Council  have  authorised 
Mb.  T.  Rowlanp  to  take  charge  of  the  works  until  Mr.GiUs 
return. 

Liect.  6.  C.  MiLNES,  of  the  5th  King's  Own  Royal  Lancaster 
Regiment,  has  been  mentioned  for  gallantry  in  the  field  by  Field- 
Marshal  French.  Lieut.  Milncs  is  the  electrical  eujfineer  at 
Lancaster,  He  has  had  charge  of  the  machine  gun  section  which 
has  done  splendid  work,  and  a  gun  was  onee  repaired  during  heavy 
fire  when  the  Germans  were  attacking  near  Ypres. 

Tramway  Officials.— Mr.  Fergisson,  manager  of  the 
Dartford  tramways,  who  has  recovered  from  k  serious  operation, 
has  resumed  his  duties. 

General. — Mr.  KAVMONn  .).  Mitchell  has  resigned  his 

position  as  commercial  engineer  to  Edison  Accumulators,  Ltd., 
which  he  has  held  for  the  last  three  years,  and  has  taken  a 
position  as  engineer  to  Mr.  E.  SangerShcpherd.  of  .'',  6  and  7, 
Gray's  Inn  Passage,  Holliorn,  scientific  instrument  maker,  who 
has  spc-ialised  in  various  fields,  including  natural  colour  photo- 
graphy and  the  telegraphic  transmission  of  photographs. 

At  the  General  Post  Office,  Aberdeen,  Mr.  W.  C.  Thompson  was 
presented  with  a  writing  bureau  on  his  retirement  from  the  posi- 
tion of  assistant  superintendent  of  telegraphs  in  Aberdeen.  Mr. 
Thompson  entered  the  service  of  the  P.O.  as  a  telegraphidt  at 
Keith.     Mr.  A.  D.  Leiper,  superintendent,  presided. 

Mb.  Em  Mabj'DKN  is  to  be  recommended  for  appointment  as 
borough  engineer  of  Darwen,  in  succeesion  to  the  late  Mr.  It.  W. 
SmithSaville,  at  a  salary  of  £300  per  annum.  Mr.  Marsden  has 
bien  with  the  Corporation  1 2  years,  and  served  his  articles  with 
Mr.  Smith-Saville. 

Dr.  W.  H.  Bragg,  F.B.8.,  hap  been  appointed  l»  the  guain  Chaii 
of  Physios  tenable  at  University  College,  in  succession  to  Prof. 
F.  T.  Trouton. 

The  Highways  Committee  of  the  L.C.C.  recommends  that  Mb. 
D.  Da'vieb  and  Mr.  H.  Mabkb  be  appointed  repiescntativcB  of  the 
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Connoil  on  the  Electrical  Conciliation  Board  and  the  Rolling 
Stock  Conciliation  Board  reepectively,  to  fill  the  vacancies  cauaed 
by  the  reeignationa  of  Lord  Alexander  Thynne,  who  ie  with 
H.M.  Forces,  and  Mr.  Isidore  Salmon,  also  that  the  deputy  chief 
officer  of  tramways  be  appointed  on  the  Electrical  Conciliation 
Board,  in  the  place  of  Mr.  J.  Shepherd,  the  electrical  assistant, 
who  has  resiffned. 

Mb.  Walter  J.  Cbidoe,  who  joined  the  Queen's  Westminster 
Rifles  in  November  last,  has  been  gazstted  as  Second  Lieutenant  to 
the  Sherwood  Foresters  (,15th  Notts,  and  Derby),  his  appointment 
dating  from  May  31st. 

Mk.  Ralph  H.  Ckidge  has  joined  the  staff  of  the  British  Westing- 
house  Electric  and  Manufacturing  Co.,  Ltd.,  Trafford  Tark,  Man- 
chester, in  the  control  gear  section. 

Private  Fred  Bond,  of  Ashton-on-Ribble,  near  Preston,  an 
employe  of  Messrs.  Dick,  Kerr  &  Co.,  has  been  wounded  in  the  left 
thigh  by  shrapnel  while  serving  in  France. 

We  regret  to  learn  that  Lieut.  H.  L.  Dowxes,  Sth  King's 
Liverpool  Regiment,  is  reported  by  the  War  Office  to  hs  missing 
during  the  fighting  16th-18th  inst.  Mr.  Downes  is  a  partner  in 
the  firm  of  Downes  &  Davies,  wholesale  electrical  merchants,  of 
Liverpool  and  Manchester.  He  has  been  connected  with  the 
wholesale  branch  of  electrical  business  for  the  last  nine  years,  and 
he  has  an  extensive  circle  of  electrical  friends  in  London  and  the 
provinces.  According  to  the  Liverpool  papers,  Lieut.  Downes  is 
32  years  of  age  and  unmarried.  About  three  weeks  ago  he  was 
appointed  machine  gun  officer  on  the  staff  of  the  Brigade  to  which 
he  was  attached.  A  letter  from  an  officer  states  that  Lieut. 
Downes's  job  "was  the  hottest  of  all,  as  he  had  charge  of  the 
bombers  and  machine  guns.  He  was  one  of  the  best  soldiers  we 
had.  All  the  men  were  heroes,  and  not  one  of  them  turned,  but 
on  they  went,  and  it  was  a  job  to  make  them  come  back  when  we 
had  orders  to  retire." 

Obifiiary.— Hbrr  Emil  Eathenau.— The  death  is 
reported,  from  Berlin,  of  Hcrr  Rathenau,  founder  and  head 
inspiring  genius  of  the  Allgemeine  Electricitats  Gesellschaft,  at 
the  age  of  7i>  years.  The  deceased  gentleman  was  born  in 
Germany,  and  served  his  apprenticeship  in  a  Sileeian  foundry. 
Later  he  was  employed  as  a  draughtsman  in  the  ship  engine  works 
of  John  Penn,  at  Greenwich.  Upon  his  return  to  his  native  soil 
he  started  a  small  foundry  in  Berlin,  bat  want  of  capital  brought 
the  enterprise  to  grief.  Press  reports  say  that  on  this  account  he 
cherished  throughout  life  a  grudge  against  the  bankers  who  failed 
to  come  to  his  support.  Perhaps  that  experience  had  much  to 
do  with  his  subsequent  efforts  to  ensure  that  complete  co-operation 
of  finance  and  industry  in  the  development  of  the  vast  electrical 
and  other  undertakings  in  Germany  and  elsewhere  in  which  the 
A.E.G.  was  interested.  It  is  stated  that  his  success  dated  from  the 
year  1881,  when  he  formed  the  German  Edison  Co.,  which  in  1887 
became  the  A.E  G.  Herr  Rathenau  is  described  as  one  of  the  most 
successful  business  men  in  Germany,  which  he  did  much  to  bring 
into  the  front  rank  as  an  industrial  country.  As  would  naturally 
be  expected,  and  as  our  pages  during  the  last  few  months  have 
actually  shown,  the  works  of  the  A.E.G.  are  engaged  at  high  pres- 
sure in  the  manufacture  of  war  requirements  for  our  enemies. 

The  death  occurred  on  June  16th  of  Mb.  T.  Charlton,  manager 
and  chief  engineer  of  the  Bishops  Castle  (Salop)  E.L.  Co. 
Deceased,  who  had  resided  in  the  town  for  only  a  year,  died  in 
Salop  Infirmary  from  an  internal  complaint. 

Mb.  James  Walmsley,  chief  engineer  of  the  Blackpool  Tower, 
who  had  complete  oversight  of  the  engineering  department,  in- 
cluding the  electricity  plant,  was  found  drowned  in  one  of  the 
filter  beds  connected  with  the  aquarium  tanks  of  the  tower  on 
Thursday  last  week. 

The  members  of  the  South  African  Institute  of  Electrical 
Engineers  have  passed  a  vote  of  condolence  with  the  widow  and 
parents  of  Mr.  Joseph  Walter  Anson,  who  was  connected  with 
the  engineering  staff  of  the  Corner  House,  and  who  recently  died 
in  Leeds  at  the  age  of  30.  Mr.  Anson  went  to  the  Rand  five  years 
ago  as  electrical  assistant  to  Mr.  J.  H.  Rider,  late  consulting 
mechanical  and  electrical  engineer  to  the  Central  Mining  and 
Investment  Corporation.  He  left  the  Rand  last  January  for  a  six 
months'  health  trip. 

^Vill.— It  is  stated  in  the  Press  that  the  late  Lieut. 
Brian  Cbossley  left  £60,213  gross  and  £47,557  net  personalty. 


ELECTRICAL    PROGRESS    IN    SHANGHAI. 


The  annual  report  for  the  year  1914  of  Mr.  T.  H.  U.  Aldeidge, 
municipal  electrical  engineer,  to  the  Shanghai  Municipal 
Council,  recently  came  to  hand,  and  shows  that  the  electricity 
departments  is  rapidly  growing  in  importance.  Apparently  the 
war  has  had  no  appreciable  effect  upon  the  growth  of  the 
demand,  and  the  plant  at  Riverside  station  could  not  be  shut 
down  for  overhauling ;  nevertheless,  a  further  large  reduction 
in  the  generating  costs  was  effected,  although  a  much  higher 
price  had  to  be  paid  for  coal.  The  consumption  of  fuel  at  Fearon 
Eoad  station  averaged  4.57  lb.  per  unit  for  the  12  months, 
whereas  at  Riverside  it  was  only  2.29  lb.,  owing  to  the  greater 
economy  of  the  generating  plant.  The  units  sold  and  ac- 
counted for  amounted  to  32..SS.3,S22;  the  works  costs  per  unit 
were:  coal  .306d.;  oil,  -  •  '■      ■  ater  and  stores  .(>24d.;  wages 


.0.54d.:  repairs  and  maintenance  .153d.:  rents,  rates  and  taxes 
.021d. ;  management   .126d.— total  .6S4d. 

I'nfortimately  the  war  caused  delay  in  the  delivery  of  the 
new  plant,  which  should  have  been  in  operation  by  the  end 
of  the  year.  Four  new  B.  &  W.  boilers  were  put  into  service, 
and  one  of  the  5,000-Kw.  turbo-generators;  part  of  the  other 
generator,  and  the  new  switchgear  from  the  British  Westing- 
house  Co.  and  Jlessrs.  Reyrolle.  have  not  yet  arrived  in 
Shanghai,  but  by  temporaiy  expedients  the  new  machine  and 
two  of  the  three  new  feeders  were  brought  into  use.  The 
l>lant  capacity  of  the  two  stations  is  14,9<W  kw.,  not  including 
the  second  5,0(I0-KW.  set.  The  maximum  load  recorded  wa.<? 
11.190  KW.,  and  the  load  factor  attained  the  high  figure  of 
:B.()  ijer  cent.,  which  is  much  better  than  in  any  of  the 
British'  municipal  undertakings — only  four  in  number — which 
have  a  larger  output  than  Shanghai.  The  length  of  mains 
wa.s  extendetl  by  187  miles,  of  which  44  were  underground. 
Four  large  sub-stations,  each  designed  to  accommodate  2,00(> 
KW.  of  plant,  were  put  into  service,  and  the  areas  of  the 
central  district  which  they  serve  were  converted  from  single 
to  three-phase  supply  with  satisfactory  results.  Various  other 
sub-stations  were  erected  on  consumers'  premises,  and  the 
total  increase  in  transformer  capacity  was  0..579  kw.  The 
street  lighting  was  increased  to  108  arc  and  1,231  metal  lamps; 
some  half- watt  lamps  have  been  installed,  and  these  may 
later  on  be  substituted  for  the  flame  arc  lamps,  as  it  is  very 
difficult  to  get  natives  to  trim  the  latter  properly.  The 
number  of  meters  i-ssued  during  the  year  was  2,8-33  (net), 
and  there  was  a  net  increase  of  3,968  service  connections, 
niakiug  a  total  of  14,955;  the  equivalent  number  of  30-watt 
lamps  connected  (excluding  public  lighting  and  motors)  was 
increased  by  99,626  to  528,747.  The  radiators  connected  totalled 
871,  equivalent  to  1,700  kw.,  and  52  electric  cookers  were  in 
u«;e.  The  net  increase  in  the  motors  connected  was  6.917  h.p., 
making  a  total  of  12,181  h.p.  ,■  three  mills  accounted  for  4,200 
H.r.  of  the  increase.  Over  3,000  h.p.  additional  is  expected 
in  1915. 

"  Shanghai  is  now  known  throughout  China  and  the  East 
generally  as  a  cheap  power  centre,  a  fact  which,  if  indica- 
tions are  read  aright,  points  to  enonuous  industrial  possibilities 
for  the  place." 

The  units  -sold  were  32,S&5,822,  and  4,206,222  were  used  at 
works.  Excluding  the  latter,  the  net  increase  over  the  previous 
year  was  63.75  per  cent.  Private  lighting  took  12.3  million 
units.  ix)wer  15.2  millions,  traction  3.6  millions.  pubUc  lighting 
1  million,  and  heating  and  cooking  .4  million.  The  staff 
numbered  79  foreigners  and  801  Chinese ;  11  members  went 
home  to  join  the  Aitdv — others  wished  to  go  but  could  not 
be  spared. 

The  net  profit  for  the  year  was  £11,090,  and  was  less  than 
was  expected,  owing  to  delay  in  taking  a  supply  on  the  part 
of  two  large  power  consumers. 

Although  the  Riverside  power  station  was  opened  in  April, 
1913,  to  accommodate  plant  of  14,000  KW.,  fmther  large  ex- 
tensions are  necessai'y.  the  increase  in  the  demand  for  1915 
being  estimated  at  4,600  kw.,  and  the  total  increase  up  to 
the  end  of  1917  at  13,600  KW.  Mr.  Aldridge  therefore  proposes 
to  install  two  10,000-kw.  tm'bo-generatois  and  eight  boilers, 
with  the  necessary  switchgear,  etc.  .Allowing  for  the  removal 
of  some  old  plant,  the  total  capacity  at  the  end  of  1917  will 
be  37,200  kw.,  and  the  capacity  less  reserve  plant.  27,200  kw., 
to  meet  an  estimated  load  (excluding  traction)  of  24,000  KW. 
Orders  for  the  new  plant  must  be  placed  at  once,  as  the  matter 
is  urgent.  While  not  definitely  committing  himself  to  the 
adoption  of  a  pressure  of  33,(X)0  volts  for  the  underground 
cable  transmission  from  Riverside  to  Shanghai,  a  distance 
of  five  miles,  "Sir.  Aldridge  discusses  the  advisability  of  doing 
so,  and  cites  the  example  of  Manchester  under  similar  con- 
ditions. The  cost  of  the  extensions  contemplated  is  estimated 
at  f256.aX). 

In  a  further  report  the  electrical  engineer  points  out  that 
the  price  of  electrical  energy  in  Shanghai  compares  favourably 
with  the  tariffs  in  force  in  the  four  largest  municipal  under- 
takings in  Great  Britain,  being  3d.  per  unit  for  lighting  and 
Id.  to  .7.5d.  for  power.  The  heavy  outlay  on  extensions  in 
the  pa.st  has  never  caused  the  price  to  be  raised,  and  the 
amount  contributed  by  the  department  to  aid  the  rates  has 
increased  from  year  to  year.  Moreover,  the  supply  of  cheap 
power  is  aiding  the  industrial  growth  of  Shanghai,  and  the 
use  of  electricity  for  heating  and  cooking  is  extending.  The 
department  for  at  least  15  years  has  been  entirely  self-support- 
ing, paying  6  per  cent,  interest  on  debentures  and  allowing 
liberally  for  depreciation.  Owing  to  the  abnormal  conditions 
prevailing  in  Great  Britain,  delays  in  supplying  plant  are 
probable,  and  therefore  contracts  should  be  placed  as  soon 
as  possible. 

The  accounts  of  the  department  show  that  the  receipts 
for  the  year  were  £169.625.  and  the  expenditure,  including 
depreciation,  £122,915,  leaving  a  surplus  of  £46,710.  .\fter 
deducting  interest,  special  depreciation  on  the  Fearon  Road 
plant,  etc.,  and  contributing  £3.782  to  general  funds,  there 
remained  a  net  balance  of  £11,091.  The  total  capital  expen- 
diture amounted  to   £607,198. 

Mr.  Aldridge  was  to  leave  for  Home  via  the  United  States 
on  May  29th,  and  expects  to  be  in  England  towards  the 
middle  of  July.  We  understand  that  his  visit  is  in  connection 
with  the  new  20,000-KW.  extension  scheme,  which  is  to  be 
carried  out,  and  he  will  issue  specifications  and  call  for 
tenders  on  the  lines  set  out  in  his  report. 
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NEW    COMPANIES    REGISTERED. 


North   British    Electrical   Co.,   Ltd.    (9,414)  .—This  com- 

pany  was  regibiercU  in  Edinburgli  on  June  12th,  with  a  capital  of  £3,ii0(i  in 
;^^1  shares,  to  carry  on  the  business  indicated  by  the  title,  and  la  adopt  an 
ngroenient  with  George  Robertson  and  James  Robertson,  engineers,  both  of 
Paisley,  and  Joseph  B.  Tannahill,  electrical  engineer,  of  Belfast.  The  sub- 
scribers (with  one  share  each)  are  :  G.  Robertson,  Snawdoun  Works,  Paisley, 
engineer;  J.  B.  Robertson,  Snawdoun  Works,  Paisley,  engineer;  J.  B.  Tanna- 
hill, 31,  Queen,  Street,  Belfast,  electrical  engineer.  Private  company.  The 
first  directors  are  G.  Robertson,  J.  Robertson,  and  J.  B.  Tannahill.  Registered 
oftice  :    15,   New  Sneddon  Street,    Paisley. 

London   Telephone    (New   System)    Co.,   Ltd.   (9,415).— 

This  companv  was  registered  in  Edinburgh  on  June  14th,  with  a  capital  o(  " 
;£^10,0U0  in  j^l  shares,  to  carry  on  the  business  of  making,  selling,  putting  up, 
inainlaining  and  working,  so  far  as  is  lawful,  private  telephones  or  telegraphs, 
whether  electrical  or  otherwise.  The  subscribers  (with  one  share  each)  are  ; 
J.  MacMahon,  SherifT  Park  House,  Rutherglen,  provision  importer;  R.  Logan, 
Knocknair,  Kilbirnie,  school  teacher.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  seven;  the  first  are  C. 
Cochran,  F.  T.  J.ickson,  J.  Levy,  R.  Logan, .and  J.  MacMahon.  Qualification, 
2.50  shari^s.  Remuneration  (or  first  year,  iC^Q;  for  second,  jC^ii;  ihird,  j^oO 
p  T  annum.     Kegisteied  office:   o5,  West  Regent  Street,  Glasgow. 


OrPICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


British  Battery   Co.,  Ltd. — Second  mortgage,  dated  June 

7lh,  liH5,  to  secure  ;t^'''00,  charged  on  all  the  companv's  ass.-ts,  present  and 
luture.  Holders;  A.  11.  Ruse  and  T.  A.  Ro»e,  38  'and  39,  Beech  Street, 
Barbican,  E.C. 

Ozonair,  Ltd. — Debenture,  dated  June  .'ith,  191.5,  to  secure 

£iMO,  charged  on  the  coinpan> 's  undertaking  antl  property,  present  and 
luture,  including  uncalled  capital  tif  anyj.  Holders  ;  Britiah  lilectric  Traction 
Co.,  Ltd.,    1,  King>w.iy,   W.C. 

South  Metropolitan  Electric  Light  &  Power  Co.,   Ltd.— 

Issue  on  June  9th.  1915,  of  ;£25,000  debs.,  part  of  a  series  of  which  parli 
Lulars  have  already   been  filed. 


CITY  NOTES.' 


Iiiilierial  Tiamways  Co.,  Ltd.' 

The  directors  report  as  IoIIdws  lor  the  year  ended  December, 
iyil:  — 

Middhnbrough,  Stockton  and  Thornah\i  Electric  TramivayK. 
—Orosw  receipts  £03,563,  an  increase  of  j£3,'27G.  Tlie  total 
number  of  passengers  carried  was  12,'2G1,6'24,  an  increase  of 
'253,fX)8.  The  net  profit  ior  the  year  was  Jk'17,U04,  as  com- 
pared with  £17,824. 

\  further  length  of  permanent  way  has  been  reconstructed  during  the  year  and 
the  cost  charged  against  revenue.  The  trafiic  receipts  would  have  shown  a  tnuch 
greater  increase  but  ior  the  falling  off  since  war  broke  out  at  the  be^inriing 
<if  August.  The_ company's  services  of  cars  and  'buses  have  been  maintained 
with  little  or  no  inconvenience  to  the  public,  but  naturally  not  wi.hout  ditli- 
culty,  owing  to  the  war  conditions  prevailing  on  the  north-east  coast  and  to 
the  fact  that  one-third  n(  the  staff  have  joined  11. M.  Korces.  Special  allow- 
ances have  been  grant-d   to  the  dependents  of   the  iiu-n  on  active  service. 

London,  and  Sitliurbnn  Traction  Co.,  lAd. — This  company 
I'.olds  1'22,2.'^J  five  per  cent,  eiimiiiative  preference  shares  of 
£\  each  and  ]12,1.')1  ordinary  shares  of  i'l  eacb  in  the  Jyoudon 
and  Suburban  Co.,  and  ha.s  received  the  full  dividend  lur  the 
past  year  on  the  jireference  shares  of  that  company  anil  a 
tlivideud  on  the  ordinary  ishares  at  the.  rate  of  one  per  cent. 
Iier  annum  for  the  half-year  to  June,  1914.  The  ^-evenue 
account  of  the  T/oiulon  and  Snbiirliaii  Co.  for  1914,  however, 
fhowed  a  balance  insuliicient  to  jKiy  a  diviiK'Hil  ou  the  oixli- 
i.ary  capital  in   respect  of  the  Dec<'mber  half-year. 

The  coiiipan.s 's  n*'t  revenue  account  fur  tho  year  .shows  an 
available  bnianee  of  i':il,2.'^2,  and  after  jiayment  of  hit-ei-est 
on  the  <lebenture  stix'k  f<ir  t!ie  whole  year  aiul  diviileiul  on 
the  pieferenee  shares,  it  is  jiropo.sed  to  Jiay  a  ilivitlend  for 
the  year  at  four  i)er  cent,  on  the  onlinaiy  capital  (less  income 
tax),  carrving  forwaril  £.')M. 

'i'he  directors  re|)ort  the  death  of  Mr.  llufjli  O.  Doygett, 
.T.P.,  a  director.  Mr.  .Taine.s  11.  Howell,  .I.P.,  of  Bristol  has 
l)een  elected  (o  the   lioard. 


.1.  (..  White  \  (On  U(l. 

Thk  report  fur  the  year  ended  February  2Sth,  W\'>,  states  that 
the  eirect  of  the  war  on  the  business  of  the  iMinpany  lias  been 
very  .serious.  Work  in  ]Ud{^ivs.s  has  had  to  be  rt?duced  or 
entirely  suspended,  and  no  .new  ccintiaets  are  likely  t<>  be 
obtainable  under  tlie  present  ativerse  conditions.  Colleetion.s 
<jf  accounts  have  in  some  cases  been  delayed,  as  clients  have 
been  unable  to  make  financial  arranjH'ements.  Financial  busi- 
ness—from  which  .source  the  company  has  made  considerable 
)irotits  in  the,  past — has  also  stoppetl.  The  directors  have  made 
drastic  reductions  in  expenses.  Uinler  the  circumstaneea,  tho 
nrotit  earned  of  ±'I9.77M  is  not  unsatisfactory.  Investments 
have  not  been  re-valued,  their  valuation  havint;  been  on  so 
conservative  a  basis  that  even  with  the  heavy  depreciation  in 


all  securities  during  the  last  year,  their  book  value  is  believed 
to  be  below  their  intrinsic  value.  They  are,  however,  not 
readdy  marketable  at  the  present  time,  and  the  company's 
assets  are  thus  less  liquid  than  is  desirable.  The  cash  balance 
is  not  far  above  the  amount  required  for  working  capital. 
The  directors,  therefore,  in  spite  of  the  large  reserves  accumu- 
lated, did  not  feel  justified  in  paying  an  interim  dividend  in 
Januai-y  last,  and  are  now  unable  to  recommend  a  dividend 
above  the  rate  of  6  per  cent,  on  both  classes  of  shares.  The 
balance  to  the  credit  of  profit  and  loss,  after  bringing  in 
£21,786  from  the  i^revious  account,  is  £41,5.59.  The  dividend 
of  6  per  cent.,  less  tax,  on  the  cum.  pref.  shares  absorbs 
£9,000,  and  that  of  6  per  cent.,  less  income  tax,  on  the  ordin- 
ary shares  £3,<XJ0,  leaving  £29,559  to  be  canied  forward. 
Annual  meeting  :  June  29th. 


Globe  Teleo:ra]iii  ami  Trust  Co.,  Ltd. 

Sin  J.  Wolfe  B.^ruv,  K.C.B.,  presided  on  Tuesday  over  the 
annual  meeting  held  at  Electra  House,  E.C.  Referring  to 
the  changes  in  some  of  the  investments,  he  said  that  some 
of  their  large  holdings  had  been  6<jniewhat  reducetl  and  some 
of  the  smaller  ones  had  been  correspondingly  increased.  The 
total  receipts  for  the  12  months,  after  deducting  the  usual 
working  expenses,  had  amounted  to  £209,164,  a  decrease  of 
£609.  With  regard  to  the  decrease  of  £609  in  the  receipts, 
that  was  partly  due  to  the  increased  income  tax  deducted 
liom  some  of  their  dividends  and  partly  to  the  fact  that  some 
of  the  proceeds  resulting  from  the  paying  off  of  the  Submarine 
Trust  certificates  had  not  yet  been  re-invested.  Certain 
changes  had  taken  place  in  their  investments.  The  Cuba  Sub- 
marine and  Telegraph  Company,  which  for  some  years  past 
had  paid  a  dividend  of  6  per  cent.,  had  reduced  its  dividend 
to  5  per  cent.,  .showing  a  lo.ss  of  £12.  On  the  other  hand,  the 
Great  Northern  Telegraph  Company  had  increased  its  divi- 
dend from  20  to  22  per  cent.,  resulting  in  a  gain  of  £182. 
There  were  also  increases  in  the  dividends  received  from  the 
Indo-European  Telegraph  Company  of  £167;  the  Telegraph 
Construction  and  Maintenance  Company,  of  £696,  and  the 
NVestern  Union  Telegraph  Company,  of  £256.  The  increase 
in  the  dividends  of  the  first  two  <if  these  companies  was  the 
re^idt  of  shares  purchased  more  than  12  months  ago,  from 
which  they  had  not  received  the  full  dividends  when  the 
accounts  were  closed  last  year,  whilst  the  addition  from  the 
Western  Union  Telegraph  Company  was  due  to  the  increase 
of  the  rate  of  dividend  which  they  were  paying  from  3  to  4 
per  cent.  The  net  result  was  that  they  were  continuing  to 
pay  6  per  cent,  to  their  ordinary  shareholders  ami  to  carry 
forward  a  balance  of  £27.655,  as  compared  with  £'25,723 
at  this  time  last  year.  The  present  market  value  of  the 
securities  held  by  the  company,  taking  the  lowest  ].iresent 
market  price,  showed  a  surplus  over  the  original  capital  of 
£'i'20,575. 

Sir  James  Pender,  Bart.,  seconded  the  motion,  which  waa 
carried. 


Rand  Mines  Power  Snpi>ly  (o. 

Mr.  BernaiH)  I'ltlci:  presided  at  the  aiiiiiial  meeting  rtveiitly 
held  in  Johannesburg,  .'^fter  referring  to  the  resignation  of 
tho  office  of  chairman  by  Mr.  V.  D.  P.  Chaplin  ou  his  ap|x>int- 
ment  a.s  .Administrator  of  Southern  KluMli^sia,  and  to  the  ab- 
.sence  of  Major  Bagot  on  military  service  in  l-".uroi>e,  he  said 
that  the  results  for  the  year  under  review  were  thoroughly 
satisfactory,  especially  considering  the  disjneation  which  might 
have  been  caused  by  the  succession  i^f  exceptional  circum- 
.stances  commeneing  with  the  .strike  in  January,  1914,  fol- 
lowed by  tile  outbreak  of  the  l-hiroiieaii  war,  the  rebclli<m  ia 
that  <'ountiy,  ami  hostilities  in  (lerman  Soutli-West  .Africa. 
.\s  a 'result  of  the  prompt  aiut  ellVNtive  measures  taken  by 
the  Union  Government,  the  January  strike  did  not  inlluenco 
the  business  of  the  company  to  any  appreciable  extent.  Tho 
militarv  <iperati<iiis  in  the  eiaintry  resull<"(l  in  an  acute  short- 
ago  of  railway  trucks  for  coal  tiatlic  and  withilrew .  for  military 
tliity.  a  ciinsiderable  luiniber  of  employes  friuii  the  start  of  the 
cnnipany  which  managed  the  ci.nccni.  liut  the  continuance 
.  f  the  mining  industry  in  full  o|«'ration  jjrevenl^'d  any  appre- 
ciable rethu'tion  in  the  power  requirements  of  consuniers. 
During  the  year  1914,  it  became  possible,  for  the  first  time, 
to  .settle  tlown  t-i  steady  and  eOicient  working.  In  earher 
years  every  effort  had  to  be  centre<l  npun  meeting  the  urgent 
;ind  extensive  initial  requirements  of  consumer.s.  and  it  was 
not  until  these  requirements  liad  l>een  satistie<l  that  tho 
full  complement  of  spare  plant  eouhl  be  installed.  Now  tliat 
tb<'  full  guaraiite<-il  percentage  of  re,s<'rve  plant  had  bivn  pro- 
vidtil  and  most  (■!  the  initial  dillieulties.  inseiiarable  from 
the  rapi.l  development  of  such  a  large  business,  had  beca 
.satisfactorily  overcome,  the  conditions  of  working  had  Ixn-oine 
much  inoreuniform,  and  it  ha<i  Iuhmi  [lossible  t'>  give  atl<'ntion 
to  the  economical  ami  ellicient  oneration  of  nil  departmenfa 
of  routine  work.  The  capacity  of  electric  generating  and  air 
compressing  plant  now  installed  and  being  install<><l  was  suffi- 
cient to  provide  somewhat  more  than  the  guanint<^d  margin 
in  reserve  for  each  tvpe  of  supply,  and  cons<>ipiently  it  should 
be  possible,  with  relatively  small  additional  expenditure,  to 
meet  such  further  increases  in  requirements  of  consumers 
as  were  likelv  to  be  requisition!^  for  some  time  to  come. 
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Aluminium  Corporation,  Ltd. 

Mk.  Kenneth  M.  Clark,  presiding  at  the  annual  meeting 
held  on  June  17th,  at  the  Great  Eastern  Hotel,  E.G.,  said 
that  the  first  mortgage  debenture  stock  had  been  increased 
from  i'50,lK»  to  ;gl5U,000.  This  was  one  of  the  benefits  ob- 
tamed  by  the  exact  defining  of  the  value  of  the  participating 
shares.  The  chief  diffieultj-  at  Dolgarrog  since  the  inception 
of  the  company  had  been  the  hmited  amount  of  water-power 
available.  Had  they  been  able  to  bring  all  the  water  obtain- 
able on  their  watersheds  into  use,  their  profits  both  last  year  and 
the  yeflr  before  would  have  been  very  considerably  increased. 
It  was  absolutely  essential,  if  ihey  were  to  bring  the  company 
to  a  really  successful  position,  that  the  output  of  metal  should 
be  increased,  and  this  could  only  be  done  by  additions  to  their 
water-power.  They  had  remedied  the  difficulties  in  connec- 
tion with  the  carbon  works  by  removing  these  from  Wallsend 
to  Dolgarrog,  and  had  now  got  the  works  organised  in  such 
a  manner  that  they  produced  a  very  much  larger  output.  Last 
year  he  told  them"  that  work  had  been  commenced  upon  the 
tunnel  to  bring  the  Dulyn  water  into  the  Eigiau  Lake,  and 
the  directors  very  much  regretted  that  the  failure  of  the  con- 
tractor to  carry  out  the  terms  of  his  contract  had  deprived 
the  company  of  the  possibility  of  obtaining  some  benefit  from 
this  water  during  the  present  financial  year.  Money  was 
needed  for  carrying  on  this  work,  and  he  had,  therefore,  added 
to  his  interest  in  the  company  by  taking  a  further  £15,000  of 
the  first  debentures.  Although  this  water  would  considerably 
add  to  their  output  they  would,  on  completion  of  the  tunnel, 
be  faced  with  the  fact  that  a  large  amount  of  water  was 
going  to  -waste  because  the  lake  was  not  large  enough.  It 
was,  therefore,  with  a  view  to  providing  another  dam  and  a 
second  pipe  line  that  these  debentures  had  been  created,  and 
they  proposed,  before  placing  these  in  other  quarters,  to  give 
the  present  debenture  holders  and  shareholders  the  oppor- 
tunity of  taking  them  up.  Ti-ading  profits  showed  an  increase 
of  over  £-2,000  above  1913,  and  this  figure  had  only  been  pre- 
vented from  being  a  much  larger  one  by  the  fact  that  it  was 
impossible  to  manufacture  any  more  metal  for  want  of  water 
power.  The  special  expenditure  on  the  Bauxite  Refining  Co. 
had  been  unavoidable,  and  to  a  considerable  extent  caused  by 
the  war.  The  item  for  special  litigation  was  in  consequence  of 
a  claim  by  Mr.  Robertson  Lawson.  which  the  directors  felt  it 
their  duty  to  contest,  and  in  regard  to  which  the  legal  authori- 
ties gave  their  decision  against  the  company.  The  preference 
dividend  continued  to  accumulate,  but,  in  regard  to  the  divi- 
dend on  the  participating  shares,  the  effect  of  the  conversion 
which  was  made  dming  the  past  year  had  been  to  make  this 
rank  pari  passu  with  the  preference  dividend.  Had  this  not 
been  done  they  would  have  been  obliged,  on  the  present  occa- 
sion, to  pay  out  to  the  participating  shareholders  a  fifth  of  the 
net  profits  shown.  The  net  result  for  the  year  was  a  profit 
of  £7,8r2.  The  present  year  so  far  was  one  of  great  difficulty, 
and,  as  they  had  been  prevented  from  obtaining  the  benefit 
of  the  Dulyn  Tunnel,  it  was  not  poseible  to  make  promises  of 
any  great  improvement.  A  very  large  proportion  of  the  com- 
pany's output  was  prior  to  the  war  sold  to  Germany,  and  a 
position  of  very  considerable  difficulty  was  created  in  August 
last,  but  by  careful  handling  the  crisis  was  tided  over  and 
eatisfactorily  adjusted.  The  demand  for  aluminium  continued 
to  increase,  and,  although  it  was  quite  impossible  to  foresee 
the  position  at  the  termination  of  the  war,  there  was  ample 
scope  for  the  uses  of  the  metal  to  be  developed  sufficiently  to 
consume  the  output.  Over  2-3  per  cent,  of  their  employes 
were  either  called  up  or  volunteered  for  service  with  the 
Forces.  They  had  had  serious  difficulty  in  maintaining  their 
supplies  of  raw  materials.  In  fact,  had  they  not  held  excellent 
fetoeks  at  Dolgarrog  they  would  have  been  in  an  extremely 
critical  position.  At  Hebburn  the  bauxite  works  were  not  only 
faced  with  the  fact  that  the  French  Government  made  bauxite 
conti-aband ;  they  had  also  had  grave  difficulty  in  obtaining 
sufficient  coal,  and  the  bauxite  warehouse  at  St.  Raphael  had 
been  commandeered  by  the  French  military  authorities.  Even 
after  they  had  obtained  a  permit  for  shipment  of  bauxite 
from  the  French  Govenament  they  found  it  almost  impossible 
t-D  charter  ships  for  its  conveyance.  Naturally,  all  these  things 
reacted  on  the  profit  and  loss  account,  and  it  had  not  been 
possible  to  obtain  an  increased  price  for  the  metal  commen- 
eurate  with  them.  In  view  of  all  the  circumstances  they  had 
considered  it  wise  and  in  the  best  interests  of  the  cornpany 
to  transfer  £4.646  to  depreciation  account  and  to  carry  forward 
the  balance  of  £S,2S6. 

Mr.   Arthto  F.   BorT  seconded  the  resolution,    which  was 
carried  unanimously. 


Birmiugliam  IMstrict  Power  &  Traction  Co.,  Ltd. 

The  annual  meeting  was  held  on  Monday  at  Electrical  Federa- 
tion Offices,  Kingsway,  Mr.  C.  S.  B.  Hilton  presiding.  Th>> 
Ch.4Irm.\n  said  that  there  had  been  no  addition  to  the  capital 
account  during  the  year,  but  the  account  had  been  credited 
with  ±'12.193,  the  proceeds  of  the  sale  of  certain  omnibuses 
to  the  Birmingham  &  Midland  Motor  Omnibus  Co.  During 
the  year  £7,268  debenture  stock  was  purchased  and  cancelled 
at  a  cost  of  ,£6.185.  The  item  of  sundn-  debtors  showed  a 
reduction  of  £11,700.  Loans  stood  at  a  "high  figure,  but  it 
had  been  necessary  to  make  advances  to  the  Shropshire 
Worcestershire  &  Staffordshire  Electric  Power  Co.,  and  the 
Birmingham  &  Midland  Motor  Omnibus  Co.  to  enable  those 
companies  to  meet  commitments  contracted  before   the  war 


broke  out  for  absolutely  neceseary  extensions  of  their  busi- 
ness. AU  expenditure  was  carefully  scrutinised.  The  same 
amount  had  been  credited  to  renewals  account  as  in  previous 
years.  The  heavy  expenditure  on  that  account  last  year  was 
due  to  renewals  falling  due.  £2,000  had  been  added  to  the 
reserve,  bringing  that  fund  up  to  £16,493,  bo  that  the  total 
reserves  amounted  to  the  respectable  figure  of  £67,000.  The 
traffic  receipts  showed  a  decrease  for  the  year  of  £790.  Ex- 
penses showed  a  decrease  of  £470.  As  a  result,  the  amount 
available  for  appropriation,  after  placing  £4,000  to  renewals, 
was  £51,845,  compared  with  £58,367  in  the  previous  year; 
but  the  inteiiest  payable  on  loans  was  £8,750  less,  owing  to 
the  loan  from  the  Shropshire  Co.  having  been  repaid  by  the 
sale  of  the  Smethwick  Electric  Supply  undertaking  to  that 
company.  The  available  balance,  therefore,  was  £1,500  more, 
but  thedebenture  sinking  fund  required  £760  more,  and  after 
paying  the  same  dividend  on  the  preference  shares  and  on  the 
preferred  ordinary  shares,  and  placing  the  same  amount  to 
reserve  as  in  1913,  there  was  an  addition  to  the  can-y  forward 
of  £700.  Having  regard  to  the  effect  of  the  wax-  on  the  tram- 
ways during  the  latter  half  of  the  year,  the  net  results  of  the 
company's  trading  for  the  year  might  be  considered  satis- 
factory." The  total  revenue  from  their  investments  was  £88,185, 
compared  with  £30,849;  an  improvement  of  £7,336.  That 
represented  a  return  of  3.71  per  cent,  on  the  cost  of  the  com- 
pany's investments,  compared  with  3.05  per  cent,  in  1913. 
The  increase  of  £7,400  in  dividends  was  accounted  for  partly 
by  the  dividend  on  the  deferred  ordinary  shares  in  the  Elec- 
trical &  Industrial  Investment  Co.  and  partly  by  the  dividend 
received  for  the  first  time  for  some  years  on  the  company's 
holding  in  the  preference  shares  of  the  South  Staffordshire 
Tramways  (Lessee)  Co.;  and  the  first  dividend  on  the  prefer- 
ence shares  held  in  the  Birmingham  &  Midland  Motor  Omnibus 
Co.  In  the  case  of  the  latter  company,  the  shareholders  had 
cancelled  the  arrears  of  dividend  on  the  preference  shares, 
and  a  dividend  of  5  per  cent,  was  declared  and  paid  for  1914. 
The  rate  had  been  increased  from  5  per  cent,  to  6  per  cent., 
and  it  was  believed  that  that  would  be  regularly  paid  in 
futm'e.  The  South  Staffordshire  Tramways  (Lessee)  Co.  had 
also  cancelled  all  arrears  of  preference  dividend  and  increased 
the  rate  of  dividend  to  7  per  cent.,  and  he  hoped  that  in 
future  the  company  would  pay  dividends  on  the  preference 
shares  regularly.  The  Dudley,  Stourbridge  &  District  Electric 
Traction  Co.  was  compelled  to  reduce  its  dividend  from  4  per 
cent,  to  1  per  cent.,  a  direct  result  of  the  war.  The  Shrop- 
shire Power  Co.  had  made  good  progress  and  paid  the  same 
dividend  as  in  1913,  after  placing  £4.000  to  reserve,  against 
which  no  such  provision  was  made  in  1913;  and  it  had  in- 
creased the  cany  forward  by  a  small  sum.  The  company  had 
obtained  the  sanction  of  the  Treasury  to  raise  further  capital 
to  the  extent  of  £150,000,  either  by  way  of  debentures  or  pre- 
ference shares,  and  negotiations,  in  which  they,  as  the  largest 
shareholder-s,  were  taking  part,  were  now  taking  place_  with 
a.  view  to  obtaining  that  capital,  which  had  every  promise  of 
materialising.  On  the  outbreak  of  the  war  a  mutual  aid  fund 
was  promoted  by  the  different  companies  for  giving  financial 
assistance  to  the  dependents  of  employes  who  had  enlisted. 
That  fund  had  already  done  much  useful  work  and  was  much 
appreciated  by  the  men.  39  men  had  joined  the  Colours,  and 
it  was  becoming  more  and  more  difficult  to  carry  on  the  work. 
It  was  a  matter  for  satisfaction  that  during  the  year  no 
serious  labour  troubles  had  occurred.  In  addition  to  their 
subscription  to  the  mutual  aid  fund,  they  were  paying  a  war 
bonus  to  all  their  employes  to  meet  the  increased  cost  of 
living.  Owing  to  the  shortage  of  men,  an  experiment  was 
tried  of  training  women  as  conductors,  but  it  did  not  meet 
with  the  success  it  deserved  owing  to  some  opposition  from 
the  men,  and  it  had  to  be  abandoned.  He  was  convinced, 
however,  that  it  would  shortly  be  revived,  as  week  by  week 
the  drain  of  men  became  more  and  more  acute. 

Mr.  J.  A.  Ltcett  seconded  the  motion,  which  was  carried 
unanimously. 


A  Swiss  Issue. — The  Columbus  Electrical  Undertaking 
Cc,  which  was  formed  a  few  years  aeo  as  an  inveetment  company 
at  GlaruB,  and  is  aeaooiated  with  the  Brown-Boveri  group,  has 
decided  to  make  a  loan  iBsne  of  £  400,000  in  6  per  cent,  bonds,  to 
provide  further  workinsr  capital,  and  one-half  of  the  amonnt  is 
now  being  offered  for  subscription  in  Switzerland.  At  preaflnt  the 
company,  which  has  a  paid-up  ordinary  share  capital  of  £681,000, 
owns  7f>  per  cent,  of  the  share  capital  of  the  Compagnia  Italo- 
Areentina  de  Eleotrioidad,  of  Buenos  Aytes,  which  holds  a  oon- 
cesaion  similar  to  that  of  the  German  Transmarine  Electricity  Co. 
in  Baenos  Ayrea,  and  already  has  private,  mnnioipal  and  State 
contracts,  which  ensure  an  annual  income  of  £240,000.  The  Italo- 
Argentina  company  also  holds  the  whole  of  the  ahares  in  electrical 
undertakings  in  the  provincial  towns  of  Dobrea,  Corrientes  and 
Hdrgamino. 

Manila  Electric  Railroad  and  Liohtiug'  Corpora- 
tion.— The  report  for  191+  atatea  that  the  groaa  earninga  were 
$1,602,001,  a  decrease  of  $96,592  ;  operating  expenaea  and  taxes 
increaaed  $27  628,  while  the  net  earninga  from  operation  were 
$78.3.586,  a  decrease  of  8124  220.  Four  dividends  of  If  per  cent., 
making  7  per  cent,  for  the  year,  were  paid.  Of  the  decrease  of 
$96,592  in  the  total  gross  earnings,  SS2.000  occurred  in  the  rail- 
way department.  The  eleotrioity  department  earnings  fell  $9  000, 
the  balance  being  oansed  by  the  olosing-down  of  the  trucking 
department, 
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Greenwood  A;  Batley,  Ltd. — The  report  for  the  year 

ended  March  31  st  states  that,  after  providing  for  interest  on  the 
debentures,  expenses  of  management  and  doubtful  debts,  the 
accounts  show  a  profit  of  4:68,395,  and  the  balance  at  credit  of 
profit  and  loss  at  March  31st,  19U,  £4,825,  makes  £73,220.  The 
directors  have  appropriated  £28,000  for  depreciation  and  £10,000 
to  reserve  account,  and  they  recommend  a  dividend  of  12i  percent, 
per  annam  on  the  paid  up  ordinary  share  capital,  leaving  £6,418 
to  be  carried  forward. — Financial  Times. 

Piieltla  Tr.aiiiway,  Liffbt  and  Power  Co, — The  pay- 
ment on  July  1st  of  coupon  \o.  8,  due  that  date,  on  its  prior  lien 
gold  bond  issue,  which  issue  ranks  in  all  respects  prior  to  the  first 
mortgage  bonds,  is  announced,  but  owing  to  the  conditions  existing 
in  Mexico  the  coupon.  No.  17,  due  the  same  date,  on  the  first  mort- 
gage bonds,  cannot  be  paid.  It  is  stated  in  the  Press  that  a  meet- 
ing of  the  first  mortgage  bond-holders  will  be  held  as  early  as 
possible  in  July  to  consider  a  funding  scheme  in  connection  with 
their  bonds. 

Credeiida  fondiiifs,  Ltd. — The  report  for  the  year 
ended  April  30th  shows  that  the  profit,  after  providing  for  repairs, 
depreciation,  directors'  fees,  and  reserve  for  income-tax,  amounts  to 
£5,147,  which,  with  £714  brought  forward,  gives  an  available 
balance  of  £5,862.  The  directors  have  written  £1,000  off  the 
goodwill  account,  and  they  recommend  a  dividend  at  the  rate  of 
8  per  cent,  per  annum,  free  of  income-tax,  on  the  ordinary  shares, 
carrying  forward  &?iCi2— Financial  'J'inies. 

Stock  Eseliang'e  IVotiee. — Application  has-been  made 
to  the  Committee  to  allow  the  following  securities  to  be  quoted  in 
the  Official  List : — 

Electro  Bleach  and   By-Proiactg,  Ltd.— 113,011  7  par  ceat.  iiarticipatini; 
pteterenc3  shares  of  ;£!  each,  (ally  piid,  No3.  I  to  112,014.3. 

Winiiipea,'  Electric   Railway  Co.— Dividend   2h  per 

cent,  for  the  cjuarter  to  June  :iOtli,  being  at  the  rate  of  10  per 
cent,  per  annum  on  the  fully  paid  up  capital  stock. 

Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.,  Ltd. — Interim  dividend  for  the  quarter  to  March  31st 
of  23.  6d.  per  share,  free  of  income-tax. 

Eastern  Telegraph  Co.,  Ltd. — First  quarterly  interim 

dividend  oft  li  per  cent,  on  ordinary  stock,  free  of  income-tax.  i  »J 


STOCKS    AND    SHARES. 


Tdesoav  Evening. 

Publication  of  the  prospwtiis  of  the  new  War  Ixian  has  liad 
the  useful  effect  <-ir  putting  an  eixl  to  the  .susjx'nse  which  its 
advent  liad  caused  tn  act  as  a  damper  upon  every  market  iu 
the  St(jck  Exchange.  Tlie  new  loan  was  bound  t<)  come  into 
coniixHition  with  existing  issues,  to  the  natural  detriment  of 
the  latter,  but  we  are  all  of  us  getting  so  ac<:u.skHucd  by  this 
time  t(>  be  told  that  we  must  not  mind  enduring  such  little 
hardships,  for  the  sake  of  winning  tbe  wai",  that  nobody 
grumble.s.  P()ssil)ly  there  may  be  .selling  of  some  of  the  older 
secmitiefi,  in  <jrder  that  the  money  may  be  freed  for  the 
taking  up  of  the  new  loan;  ami  this  for  a  time  will  have  a 
lieavy  effect  uixm  prices.  There  ls  iimcb  relief  felt,  however, 
at  the  knowledge  that  no  fresh  public  borrowing  is  likely  to  . 
be  required  foi'  .some  time  t«  come;  and.  in  .spite  of  all  ollicial* 
wainings,  there  are  those  in  the  Stock  Exchange  who  declare 
their  confidence  in  the  end  of  the  war  being  r<^achcd  before 
the  money  raised  by  the  present  loan  shall  have  become 
exhausted. 

With  so  nruch  attention  fixed  upon  the  newcomer,  it  is 
scarcely  likely  that  other  i<e<.-iiritie.s  can  comm.-ind  an  increase 
of  public  iutt^.rest.  Tlie  general  tendency  is  still  dispo.sed 
towards  dullness — <lue,  of  course,  t(3  the  War  Eoan,  as  noticed 
before,  and  also  to  the  idea  that,  were  lyemberg  to  fall,  the, 
consequences  Ut  our  1-tus.siau  allies  would  prove  unpleasant  for 
the  time  being,  although  the  advantage  could  scarcely  be  any- 
thing but  temporary  to  the  Germans. 

Tile  Electric  flighting  market  holds  its  own  with  a  good 
deal  of  firmnes.s.  For  some  shares  there  is  insistent  demanfl. 
On  the  other  hand,  the  remaining  section,s  with  which  we  deal 
mostly  lean  to  the  lower  side,  and  the  quietude  of  business  is 
in  itself  a  cause  for  the  sagging  away  of  prices  here  and  there. 

Home  Railway  stocks  are  decidtMlly  on  the  down  grade. 
The  Steam  issues  liave  dropped  abruptly,  anil,  in  fiynipathy. 
those  of  the  Tube  companies  are  also  lower,  although  not  to 
any  great  ext-ent.  I'nilerground  Electric  Incomes  shed  IJ.  be- 
cause there  is  still  something  of  a  s|n>culative  account  left  in 
them.  The  shilling  shares  were  called  nominally  5s.  the  other 
day,  though  the  price  was  a  trifle  ()))timistic ;. actually,  at  the 
present  time,  it  is  -Is.  fid.  miildle.  Tbe  staffing  of  the  various 
stations  on  the  Tube  lines  with  women  is  rai'iillv  growing, 
and  admiration  of  the  way  iu  which  the  young  lailies  perforin 
their  duties  is  in  no  wise  diuunished  by  the  pardonable 
curiosity  occasionally  displayed  by  an  "  othciallass "  mora 
interest-ed  in  some  happeuiug  iu  the  street  than  in  the  clipping 
of  tickets. 

Brazil   Tractiona  continue    to    move   in    volatile    fashion- 


actuated  chiefly  by  the  vagaries  of  the  fluctuations  in  the  Rio 
rate  of  exchange.  Within  the  past  week  the  price  has  been 
up  to  5a  and  down  to  51,  with  a  good  deal  of  business  (in 
small  lots)  taking  place  day  by  day.  The  Mexican  division 
marks  tiioe,  holding  its  recovery  of  a  fortnight  ago,  but  not 
sufBcieutly  supported  by  fresh  buying  orders  to  make  a  fur- 
ther forward  movement.  Mexico  Tramways  common  shares 
were  done  the  other  day  at  33 ;  and  the  5  per  cent,  first  mort- 
gage bonds  of  the  Mexican  Light  &  Power  Co.  are  changing 
hands  occasionally  on  the  basis  of  25 — a  fall  of  55  points  in 
the  less  than  twelve  months,  ilexican  Electric  Light  5  per 
cent,  first  mortgage  bonds  are  quoted  at  about  the  same  price 
as  tho.se  of  the  Light  &  Power  Co.,  and  can  be  dealt  in  on  a 
similar  basis.  From  which  it  is  manifest  that  quotations  are 
slightly  les.s  nominal  than  they  have  been  until  just  lately. 

The  Anglo-Argentine  Tramways  group  is  steady,  with 
inquiries  for  the  4  per  cent,  debenture  stock,  and  a  little  bufii- 
ness  is  doing,  too,  in  the  first  preference  shares,  the  yield  on 
which  comes  to  6i  per  cent.  Bombay  Electric  debenture  stock 
has  again  risen  a  point,  and  other  descriptions  in  the  foreign 
market  are  vei"y  firm. 

The  Madras  Electric  Supply  Corporation  turned  its  defici- 
ency of  it'5,3CiO  in  1913  into  a  profit  of  £300,  but  as  the  sinking 
fund  came  into  operation  for  the  first  time  last  year,  and  the 
company  also  received  le.ss  interest,  the  net  result  for  the 
year  was  a  loss  of  £11,700.  ITie  present  debit  balance  is 
£■13,000.  The  company,  however,  is  now  equipped  with  new 
plant,  so  that  it  ought  to  be  able  to  develop  on  more  progres- 
sive lines  than  has  hitherto  been  po.ssible.  The  £5  ordinary 
shares,  which  stood  at  .30s.  when  war  broke  out,  have  not 
changed  hands  since  the  Stock  Exchange  re-opened  last 
Januaiy. 

The  Imperial  Tramways  Co.  shows  that,  to  maintain  the 
ordinary  dividend  at  4  jjer  cent.,  £'2,000  had  to  be  taken  from 
the  dividend  equalisation  fund.  Expenses  advanced  faster 
than  taking.s,  but  the  net  profit  of  £17,600  is  only  £200  less 
than  that  of  the  previous  year.  The  company,  of  course, 
received  no  dividend  on  its  holding  of  ordinary  shares  in  the 
Loudon  &  Suburban  Traction  Co.  iu  respect  of  1914.  British 
Electric  Tractions  hold  the  advances  which  they  recently  made 
on  the  dividend  announcement  and  report. 

Lively  dealings  have  sprung  up  within  the  last  few  days  iu 
the  shares  of  the  Colombia  Gas  &,  Electric  Co.,  which  have 
hitherto  been  stagnating  at  about  10  for  the  $100  shares.  The 
lirice  jumped  to  14J  on  the  announcement  that  a  deal  has 
been  practically  closed  whereby  the  Colombia  Co.  secures  con- 
trol of  the  United  Fuel  Ga.s  Co. ;  but  the  advance  brought  in 
Bellers,  and  the  price  reacted  to  125. 

Electric  Constructions  have  been  good  at  1.3s.  6d..  and  there 
was  a  rush  of  small  orders  early  this  week.  The  shares 'seem 
Ui  have  become  suddenly  popular  with  a  comparatively  wide 
circle  of  small  investors.  British  Aluminiums  hardened  to 
22s.,  though  the  preference  are  a  shade  easier  at  18s.  3d. 
Ijondon  has  been  a  seller  of  the  latter,  while  support  was 
forthcoming  for  them  from  the  North.  India  Hubber  .sharea 
eased  off  to  8J  and  British  Insulated  to  11.  Other  Manufac- 
luring  shares  are  quietly  steady. 

Tlie  Telegraph  group  is  generally  easier.  Some  idea  can  be 
gathered  of  the  limited  character  of  investment  markets  by 
the  fact  that  the  sale  of  a  few  hundred  pounds  sufficed  to  put 
down  Eastern  Extension  4  i>er  cent,  debenture  stock  some  3} 
points.  The  price  hitherto  had  been  91— fairly  high,  of 
course,  considering  the  yield  obtainable  from  Trustee  securities. 
Industrial  debenture  stocks  are  now  likely  to  move  on  to  a 
lower  plane  of  jiricc  all  lound.  in  consequence  of  the  comi)eti- 
tion  of  the  War  l/oan.  Investors  who  weic  content  to  buy 
unimpeachable  sUxks  in  the  industrial  comiianies  to  yield  4^ 
to  5  per  cent,  will  )>robably  elect  to  pa.ss  by  such  issues  iu 
favour  of  the  national  loan.  Patriotism  and  4j  l>er  cent,  form 
a  tempting  pair;  and  although  the  price  of  the  loan  nui.y  po 
to  a  premium,  tlie  effect  ii|Kin  issues  all  round  cannot  fail  to 
make  itself  felt  for  a  long  timt?. 

Anglo-.'\mericans  are  easier,  after  their  recent  rises;  and 
falls  have  occurred  in  Globe  preference.  Western  ordinary  and 
Eastern  Extension  shares.  Marconis  slipi^-d  back  a  little,  and 
the  prices  of  the  subsidiarii's  are  .si'arcely  so  firm  as  they  were. 
It  may  be  recalled  that,  in  their  circular  of  thr<*e  months  ago, 
the  Marconi  dii<xlors  stattHl' that  the  Works  and  all  the  com- 
pany's staff  have  been  working  under  the  highest  pressure 
throughout  the  period  of  the  war.  although  the  ccunpany's 
business  had  been  necessarily  distuibed.  In  conseipience  of 
a  nnmlier  of  matters  being  in  abeyance  at  that  time,  the  Ijoard 
were  unable  to  estimate  with  sufficient  reliability  the  results 
of  tile  linsine.ss  of  last  year  to  warrant  them  at  that  moment 
in  declaring  an  interim  dividend  ui>on  the  ordinary  .share.s. 
Tlierefore,  the  next  diviilend  announcement,  when  it  comes, 
will  be  in  respect  of  the  full  twelve  month.s. 

The  rubber  market  is  one  of  the  firrne.st  in  the  St<H'k 
l\xchange.  Business  continues  animated,  in  wpite  of  the 
quietude  prevailing  in  other  se^dions.  Prices  are  well  main- 
tained, in  con.sonance  with  the  quotation  for  the  raw  product. 
Buyers  still  predominate,  and  in  many  of  the  higher-priced 
shares  there  is  not  sufficient  .supply  to  go  round.  The 
.Armament  group  is  inclineil  t<>  he  ea.sier,  and  such  shares 
ns  Binningham  Small  Aruis  and  Kyncx-hs  reacted  pomewhat 
shandy.  For  the  time  being,  this  section  is  a  little  out  of 
favour.  Not  so.  however,  that  for  Copper  shiwcs,  which  con- 
tinue to  rise  steadily,  the  improvement  being  more  marked  in 
the  case  of  the  lower-priced  descriptions  than  in  that  for  the 
heavier  shares. 
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SHARE   LIST  OF  ELECTRICAL  COMPANIES. 


MARKET    QUOTATIONS. 


HOUS   EX.£0TIUCTT7  COUFAMIES. 


DivideDd, 
1914. 
Brompton  Ordinary      . .     ...        . .      10 


do.        7  per  cent.  Pref. 
CbRiing  Cross  Ordinary 

do.        do.        do.    4^  Pref. 

do.        do.  City  Pref. 

do.    4  Deb 

Chelsea        

do.    4iDeb %. 

City  of  London 

do.        do.    6  per  cent.  Prel. 

do.        do.    6  Deb 

do.        do.    4^  Deb. 
County  of  London 

do.        do.        6  per  cent.  Pref. 

do.        do.        1st  Deb. 

do.        do.        2nd  Deb. 
Kensington  Ordinary 
London  Electric 

do.        do.    6  per  cent.  Pref. 

do.       do.    4  Deb 

Metropolitan 

do.  4: 

do.  4i 

do. 


J  percent.  Pref. 

;Deb 

J  Deb 

St.  James'  and  Pall  Mall 

do.      do,      do.     7  percent.  Pref. 

do.      do.      do.    3^  Deb 

South  London        

South  Metropolitan  Pref 

Westminster  Ordinary 

do.  4iPret 


7 

5 

4i 

4 

5 

6 

6 

*i 

7 

6 

4 

li 
4 
34 

tt 
8J 
10 
7 

3J 
6 
7 
9 
11 


Price 

June  2*2, 

1916. 

?l 
4 

H 

4 
90 

ii 

93 

13| 

IQ 
110 

96 

II  § 

114 
100 

95  xd     . 
7 

;i 

87 

8 

4 
94 
74 
74 

76 

3 

45 


Telkseafhs  AMD  Telsfbonkb. 


Anglo- Am.  Tel.  Pref.      .. 

do.  Def. 

Ohile  Telephone  .. 

Cuba  Sub.  Ord 

do.        Pref 

Eastern  ExcenBion 

do.  4  Deb. 

Eastern  Tel.  Ord 

do.  34  Pref.      . . 

do.  4  Deb. 

Globe  Tel.  and  T.  Ord.  .. 
do.  Pref.  .. 

Gl.  Northern  Tel. 


..        11 

8 
5 

..  10 
7 
4 
7 

..        84 
4 
6 
6 

..      M 
Indo-European 66/- 


Marconi 
New  York  Tel.  44.. 
Oriental  Telephone  Ord. 
do.  Pref. 

Tel.  Egypt  Deb 

United  R.  Plate  Tel.      . . 
do.  Pref. 

WeBt  India  and  Pan. 
Western  Telegraph 

do.  i  Deb. 


20 

4» 
10 

6 

44 

8 

6 

1 

7 

4 


BoHK   Rails 


Central  London,  Ord.  Assented       ..  4 

Metropolitan         IJ 

do.             District Nil 

Underground  Electric  Ordinary        .,  Nil 

do.               do.      "A"    ..        ..  Nil 

do,              do.      Inoome          .,  6 


32S 


15 
12a 
674 
131 
75J 
91' 
II 
114 
33 
64 

m 
97 
n 
111, 

88 
6 
6 

li 

"4 

10 


7i 
28* 
Ui 

ill 
734 


FORBION   TbAHS,  &0. 


Anglo-Arg.  Trams,  First  Fret. 


3nd  Prof. 
4  Deb. 
4i  Deb. 
5Deb. 


do. 
do. 
do. 
do. 
Brazil  Tractions 
BomBay  Electric  Pref.  .. 
do.  44  Deb. 

Mexico  Trams 

do.  5  per  cent.  Bonds 

do.  6  per  cent.  Bonds 

Mexican  Light  Common         .. 

do.  Pref 

do.             1st  Bonds 
Adelaide  8np.  6  per  cent.  Pref. 
do,  6  Deb 


64  14 

64  8i 

4  864 

44  87 

6  6-61 

6  6H 

6  lOB 

44  93 

Nil  S3 

—  63 

—  BO 
Nil  90 
Nil  39 

—  48 

6  103 

MANTT7A0TT7BIN9    CoUPAMIEB, 


Babcock  &  Wilcox 
British  Aluminium  Ord. 
do.  Prel. 

British  Insulated  Ord.    . . 
do.  Prel.  .. 

British  Westingbouse  Pref. 

do,       4  Deb 

do.       6  p.  lien 
Callenders 

do.       6  Pref 

do.  44  Deb. 
Castner-Eellner  .. 
KdiBon  &  Swan,  ^3  pd.  . . 

do.      do.      fully  paid 

do.      do.      4  Deb.  . . 

do.      do.      6  %  Deb. 
Klectrio  Oonstruofilon    . . 

do.  do.        Pref. 

Gen.  Eleo.  Pref 

Henley  

do.      44  Pref 

do.       44  Deb 

India-Rubber 
Telegraph  Con 


14 
6 
6 

6 

74 
4 
6 
IS 
6 

14 
16 

Nil 
Nil 

4 

6 

C. 

7 

e 
20 
14 
H 

6 
20 


Rise  or  fall 
this  week. 


24 
22/- 
18/3 
11 

n 
79 

lui 

Hi 
5 

98 

12/C 

li 
63 
60 
18/6  xd 

lid 
10 
144 

li 
97 

»l 
87 


-i 


-  1 


-  4 

-i 


-  i 


—  A 

—  5 


-f3d. 
— gd. 
-i 


+  6a. 


J 


£6 
4 
I'l 
5 
6 
4 
6 
4 
6 
6 
4 
4 
6 
6 
4 
4 
6 
8 
G 
4 
6 
6 
4 
4 


Yield 

P.O. 


8 
4 
0 
I 
6 
0 
1 

17  10 
11  0 
0  0 
II  0 
13  10 
3     I 


0 

6  13     4 
6    9  10 


4  13 
6  13 
6  1 
6  4 
4  14 


5  13  9 

6  13  4 
6  18  6 
6  17  8 
6  13  4 

•6     6  7 

4  11  5 

■6     1  9 

4  12  9 

4  8  0 
•6     4  9 

5  4  4 

6  13  4 
6    0  4 

II     0  8 

4  13 

4  14 

6     I 

6     3 
"7  10 

6     0 

8    0 

•e    0 

4 


6    6    8 
4     7    0 

Nil 

Nil 

Nil 
*9    6    8 


6 
7 

4  13 
6  8 
6  16 
11  13 


2  3 
6  8 
6 
6 
7 
0 

16  10 

17  1 
Nil 
Nil 
Nil 
Nil 
Nil 


6  19 

4  n 


0 
13 
12 
Nil 
Nil 

6  7  0 
8  6  8 
8  17  10 

7  0  0 
6     0    0 

•/  13  8 
4  13     4 

4  13     9 

5  14     3 

6  S)  10 


•  Allowance  made  for  dividends  being  piid  Iree  ol  income  tax. 


raloutta   Electric  Supply  Corporation.  Ltd.— The 

number  of  units  eold  to  consumers  during  the  five  weeks  ended 
April  30th,  1915,  amounted  to  2,l7i;, 193,  compared  with  1,713,968 
units  in  the  corresponding  five  weeks  of  19U, 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oircumstances. 


Wednesday,  June 

23rd. 

CHEMICALS.  *0. 

Latest 

Prtoe. 

Portnlghfi 
Ino,  or  Deoi 

«  Add,  Uydrooblorlo 

pet  owt. 

4/6 

.. 

a     „     Nitric 

19/- 

■     „     Oxalic            

per  lb. 

■     „      Bulphurlo 

per  owt. 

a  Ammoniac  Sal        

£49 

«  Ammonia,  Muriate  (large  crystal)  per  ton 

i-4() 

a  Bleaching  powder 

H 

£9 

■  Bisulphide  of  Carbon 

£21 

a  Borax 

„ 

£32 

a  Copper  Sulphate 

M 

£29 

a  Lead,  Nitrate         

£36 

a      „      White  Sugar 

„ 

a       „      Peroxide 

„ 

«  Methylated  Spirit 

per  gal, 

a  Potassium,  Bichromate,  In  casks 

per  lb. 

7d. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

a        H       Chlorate 

per  lb. 

1/6 

a        „       Perchlorate 

„ 

1/6 

a  Potassium,  Cyanide  (98/100  %) .. 

M 

Nom, 

(for  mining  purposes  only) 

a  Shellac         

per  owt. 

66/- 

a  Sulphate  of  Magnesia     .. 

per  (on 

a  Sulphur,  Sublimed  Flowere 

„ 

£li  10 

■        „        Recovered 

^ 

£8 

a        „         Lump 

^ 

£8  10 

a  Soda,  Caustic  (white  70/73  %)   . . 

„ 

£10  3  6 

a      H      Chlorate        

per  lb. 

lOJd. 

a      „     Crystals         

a  Sodlnm  Bichromate,  easki 

per  ton 

46/- 

per  Ibi 

B4d. 

METALS.  *c. 

b  Alomlnlam  Ingots,  In  ton  lots  , . 

per  ton 

£106 

£6  inc. 

6           „          Wire,  in  ton  lots  1 

(I  to  14  s.w.G.) ; 

H 

4135 

£6  inc. 

ft           „          Sheet,  in  ton  lots   . . 

XI35 

£5  inc. 

p  Babbitt's  metal  ingots     . . 

£50  to  £231 

,, 

c  Brass  (rolled  metal  3'  to  13"  basis) 

per  lb. 

1/2J  to  1/25 

c      „         „     (solid  drawn) 

^ 

I/2s  to  1/3 

•' 

c      „     Wire,  basis 

1/2J  to  1/23 

c  Copper  Tubes  (solid  drawn) 

l/2i  to  1/24 

.. 

t       >      Bars  (best  selected) 

pet  Ion 

£110 

£6  inc. 

g       „      Sheet          

^ 

£110 

IG  inc. 

t       '      Rod 

^ 

£110 

£6  inc. 

a      H      (Electrolytic)  Bars     .   .. 

£96 

£4  inc. 

(/       „                 „           Sheets     .. 

£114 

£4  inc. 

d       >                  N           Bods 

^ 

£102 

£4  inc. 

d      „                H           H.0<  Wire 

per  lb. 

1/fi 

gd.  inc. 

/Ebonite  Bod            

8/- 

f       „        Sheet         

2/6 

o  German  Silver  Wire        ..        .. 

1(9 

, , 

ii  Guttapercha,  fine 

6/10 

A  India-rubber,  Para  fine  ,.         .. 

„ 

3/6J 

Jd.  dec. 

/  Iron  Pig  (Cleveland  warrants)  .. 

per  tOD 

6616 

3d.  inc. 

/     „    Wire,  galv.  No.  8,  P.O.  qnal, 

£22 

J  Lead,  English  Pig 

£36 

£i 6  dec. 

m  Manganin  Wire  No.  38  .. 

per  lb. 

t  Mercury        

per  boll 

£16  16  to  £16 

e  Mloa  (io  original  oases)  small  . . 

per  lb. 

4d.  to  3/6 

,. 

a      „                »            H      medium 

8/-  to  6/. 

e     H               H           n      large   .. 

6/6  to  10/6  &  ap. 

, , 

0  Nickel,  sheet,  wire,  &o 

Nom. 

p  Phosphor  Bronte,  plain  oastlngB 

l/I  to  1/34 

p         H            M    rolled  bare  A  rods 

1/3  to  1/34 

y         „            H  rolled  strip  &  sheet 
0  Platlnom       

1/3*  to  1/64 

, , 

per  01, 

185/- 

(J  SlUolnm  Bronte  Wire 

per  lb, 

1/3 

2d.  ino. 

r  Steel,  Magnet,  In  bars     .. 

per  Ion 

£8d 

»  Tin,  Block  (English) 

£170 

£3  inc. 

a    „     Wire,  Nob.  1  to  18    .. 

per  lb. 

3/8 

,, 

p  White  Antl-frlction  MetalB 

per  ton 

£62  to  £194 

,^ 

t  Zinc,  Bb't  (VlelUe  Montagne  bod.) 

Nom, 

•• 

a  G.  Boor  4  Co. 

b  The  British  Aluminium  Co.,  Ltd. 

c  Thos.  Bolton  &  Sons,  Ltd. 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  India-Rubber,  Gutta-Percha   and 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Sbakspearo, 
A  Eoward  Till  &  Co, 


Quotations  supplied  by — 


/  Boiling  &  Lowe. 

Jc  Morris  Aahby,  Ltd. 

/  Richard  Johnson  &  Nephew.  Lid, 

m  W.  T.  Glover  &  Co.,  Ltd. 

jj  P.  Ormiston  A  Sons. 

o  Johnson,  Matthey  &  Co,,  Ltd. 

P 

r  W,  F,  Dennis  1  Co, 


The  Knssiaii  A.E.(«. — It  is  stated  that  the  accounts  of 

the  Russian  A.E  G.,  of  Petrograd,  show  gross  profits  of  £392.000 
for  I90I,  as  compared  with  £342,000  in  the  previous  year.  After 
deducting  interest  on  loans  and  defraying  general  expenses 
amounting  to  £178,000,  as  against  £169,000  in  1913,  there  remain 
net  profits  of  £206,000,  as  contrasted  with  £155,000.  It  is  pro- 
posed to  pay  a  dividend  of  lo  per  cent,  on  share  capital  of 
£1,200,000,  as  compared  with  9-1  per  cent,  in  1913,  but  the  payment 
on  shares  in  German  hands  is  reserved  until  the  conclusion  of 
peace.  The  report  ot  the  directors  regards  the  results  as  favour- 
able, although  the  turnover  decreased  by  10  per  cent,  over  the  pre- 
ceding year,  and  difficulties  were  experienced  in  securing  delivery 
of  coal  and  other  raw  materials.  The  orders  now  on  hand  already 
exceed  the  total  turnover  obtained  in  1914,  and  with  the  object  of 
manufacturing  articles  which  have  hitherto  been  imported,  it  is 
mentioned  that  the  company  has  entered  into  close  relatione  with 
the  General  Electric  Co.,  of  the  United  States,  and  the  British 
Thomson-Houston  Co.,  in  London, 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    MAY.    1915. 


Thb  retnrne  of  electrical  export  and  import  business  for  the 
month  of  May  show,  as  regards  the  former,  a  slight  falling-off, 
and  for  the  latter,  a  considerable  increase  on  the  April  totals. 
Thus  the  exports  for  May  amounted  to  £380,159,  as  compared  with 
£382,610  in  the  previous  month,  while  the  importa  reached 
£268,848,  as  against  £230,752  in  April.  The  re-exports  for 
May  amounted  to  £13,299,  as  compared  with  £11,167  in 
April,  showing  a  slight  increase.  Daring  the  month  electrical 
machinery  exports  reached  a  total  of  nearly  £l.".."i,O0O,  or 
a  little  more  than  in  April,  while  cable  exports  showed  a  consider- 
able advance.  Telegraphic  and  telephonic  business  fell  away, 
however,  and  the  total  result  was  a  decrease  of  some  £2,000 
compared  with  the  April  export  figures. 


As  regards  the  imports,  it  will  be  noticed  that  the  considerable 
increase  in  business  in  May  was  due  entirely  to  Continental 
activity,  as  American  imports  reached  practically  the  same  value  — 
£18i,000— in  the  last  two  months. 

The  bulk  of  the  increased  import  business  represented  machinery 
and  telegraphic  and  telephonic  material,  and  it  is  interesting  to 
note  that  Swiss  maohineiy  imports  into  this  country  reached  the 
high  value  of  over  £30,000. 

India  was,  as  usual,  our  best  customer  for  electrical  material  ■. 
our  ally,  France,  made  substantial  purchases,  as  also  did  Holland 
and  Norway,  amongst  European  countries  ;  while  the  Australian 
market  was  a  good  one  during  the  month. 


Registered  Exports  of  British  and  Irlsli  Electrical  Goods  from  tlie  United  Kingdom. 


DeetinatioD  of  exports  and  country  consigning 
imports, 


goods 
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Russia,  Sweden,  Norway  and  Denmark 

German  West  Africa 

Netherlands,  Java  and  Dutch  Indies 

Belgium  ...         

France  

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa 
Switzerland,  Italy  and  Austria-Hungary 
Greece,  Roumania,  Turkey  and  Bulgaria 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus, 

U.S.A.,  Philippines  and  Cuba 

Canada  and  Newfoundland 

British  West  Indies  and  British  Guiana 
Mexico  and  Central  America 

Peru  and  Uruguay      

Chile      

Brazil    ...         ...         ...  ...  .,, 

Argentina         

Colombia,  Venezuela,  Ecuador  and  Bolivia 

Egypt,  Tunis  and  Morocco 

British  West  Africa    ...         

Rhodesia,  O.R.C.  and  Transvaal 

Cape  of  Good  Hope 

Natal 

Zanzibar,  Brit,  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar 

Persia 

China  and  Siam  

India 

Japan    

Ceylon 

Straits  Settlements,  Fed.  Malay  States  and 

Sarawak        

Hong  Kong      

West  Australia  

South  Australia  

Victoria  

New  South  Wales       

Queensland      

Tasmania  ...         

New  Zealand  and  Fiji  Islands 

Total,  £ 


£ 
2,181 

494 

1,622 

472 

435 

30 

328 

466 

t9 

3 

26 

12 

97 

250 

591 

'47, 

624 
9 

7o8 
1,.502 
193 
126 
177 


31 

788 

1,250 

20 


815 
190 

129 

145 

1,583 

1,116 

411 

30 

1,649 


18,896 


£ 

5,991 

10,422 

338 

37 

117 

322 
73 


106 

1.696 
368 

1.541 
939 


172 
110 

380 

1,802 

3,087 

64 

162 

30 

34 
141 

8,fi;9 

1,073 

296 
1,373 

315 
3,025 
8,921 
5,749 
982 
100 
6,899 


65,244 


£ 
512 

468 

1,'6'77 

45 

31? 

75 

111 

IOC 

266 

118 

87 


697 

420 

2,499 

94 

303 

12 

1,158 

747 

420 
86 
55 


10 

843 

4,059 

291 

170 

704 
2.53 

161 
361 
92? 

1,431 

533 

83 

1,918 


21,382 


£ 

£ 

18 

3,387 
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•  •• 

24 

29 

•  •• 

39 

15 

•  •• 

22 

... 

10 

159 

25 

81 

... 

•  •• 

24 

25 

... 

37 

... 

421 

••■ 

285 

... 

*■• 

... 

29 

27 

133 

751 

14 

948 

•  *• 

372 

... 

82 

... 

87 

•  •• 

306 

•  >• 

1,705 

41 

28 

81 

... 

197 

15 

... 

364 

... 

56 

•  ■• 

1,006 

... 

1,665 

... 

172 

•  •• 

22 

... 

1,416 

... 

10,558 

3,891 

£ 

£ 

1,766 

12,116 

... 

92:- 

37 

9,341 

156 

101 

214 

1,997 

2,246 

1,609 

209 

224 

36 

489 

2,930 

2,460 

..■ 

139 

•  •• 

22 

•  «• 

96{. 

146 

81 

170 

4,928 

981 

1,76{ 

... 

16 

177 

3,022 

137 

332 

148 

1,971 

180 

1,552 

18 

3,139 

1:- 

219 

114 

1,270 

... 

56) 

826 

695 

811 

1,510 

17,469 

87 

2,096 

1( 

756 

380 

3,360 

232 

1,370 

265 

5,238 

40f 

37f 

399 

5,301 

67(- 

14  S92 

54 

2,692 

... 

539 

431 

9,88!' 

14,82; 

114,838 

£ 
920 

114 

2,131 

13i 

348 

22 


10 
413 


637 
551 


281 
6 

12 

21 


4( 
1,416 
1,896 

"2; 

626 
16,882 

314 

229 

7,45S 

76 

1,901 
3,767 


40,122 


£ 
411 

230 

1,288 

l.->2 

61 

10 

26 

33 

1,917 

23 

17 
16 

322 
395 


217 

76 
129 
141 

693 
925 


234 

2,231 

240 

20 

146 
49 

472 

60  I 

489  ' 

1,^96  I 

264  , 

1,419  ' 


£ 

799 


39 
35 

a 

io 


10 
37 

117 

5 

40 

16 


189 

651 

47 

73 

128 
86 

24 

80 
6.^ 


13,911   '2,370 


£     \       £ 
2.628^  2,.573 
202 


1,7^9 


3,928 


10,525, 10,6S9 
18    1,668 
156i      263 
45    1,882 


2 


319 
77 

196 

"49 


8 
318 

113 
318 

SI 

414 

43 

63 

850 


682)  3,301 


232 
66 

6 

469 

118 

164 

29 

38 

148 
60 

1,898 
177 

614 

89 

33 

62 

1,042 
2,42H 

730 

1,232 

60 

3 

801 

105 

767 

... 

6 

1,010 

6,333 

3,261 

666 

ill 

618 
278 

248 

8 

6.226 

2,280 

17,733 

36.387 

Registered  Imports  into  tlie  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany  

Holland 

Belgium  

France 

Switzerland      

Italy     

Austria-Hungary        

United  States 


Total,  £ 
Additional  imports. — Spain,  goods,  £1,794 


270 

38 

419 

... 

260 
3,248 

116 
14 

8,169 

9,l.-.8 

3,636 

13,3r,5 

11,973 

"1*2 

6,051 

676 
29 

966 
60 

1,355 

2,547 

2,072 

9,614 

975 

... 

331 

... 

875 
85 
21 

1,393 

676 
720 

-.,915 

230 

8,202 

3,018 

.3,610 

1,961 

1,HT 

'99 

•  •• 

... 

•  a. 

646 

31,636 

890 

... 

6,941 

14,969 

197,433 

3,657 

-.1,839 

139,884 

11,946 

1,603 
663 
363 

5,56*9 

7,986 


•,081 


266 
229 


9.970 


i:.,535 


£ 
33,301 

203 
18,308 

37,129 
2,499 
4,017 
6,363 
48» 
l,31tt 

1,416 

8,768 

607 

486 

2,949 

1,503 

9,488 

11,881 

406 

.•.,36t; 
1,048 
5,440 
8,923 
7,647 
1,132 
.2,.-iC.3 
1,516 

1,027 
7,196 
43,046 
2,s69 
3,110 

7,523 
20,46.-> 

7,282 

5,663 

.3.3,598 

29,846 

.-.,932 

i     2,931 

I  34,892 

ls.><o,i5;> 


13,382 

6,913 

13.730 

36  .-.39 

!  10,06;f 

1SI.319 


264,93& 
telrgrapb  and  telephone  material,  £220. 


arc  lamps,  £32  ;  machinery,  £70  ;  battery,  £1,731 
Canada,  goods,  £46  ;  arc  lamps,  £13  ;  carbons,  £14, 

Registered  Re-Esports  of  Foreign  and  Colonial  Electrical  Goods  from  tiie  United  Kingdom. 


VariouB  countries,  mainly  as  above.. 


1,919 


129 


261 


926 


469 


1,907 


244 


706 


6,750 


13,29!> 


Total  Expobts  :  .4:380,159  Total  Re-E.xpobts  :  £13,2^9  Total  Imtokts  :  £268,848 

Note.— The  amounts  appearing  under  the  several  headings  are  classiBed  according  to  the  Customs  retnrnB.  The  first  and 
third  column  contains  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtlees,  oonsisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Importa  are  credited  to  the  country  whence  consigned,  which  is  not  neccsnarily 
the  country  of  origin. 
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IMPORT    TRADE    OF    PERU. 


The  foUowing  statement  showirg  the  importsof  electrical  and  similar  goods  into  Peru  during  the  year  1913  is  extracted  from  the  recently 
issued  trade  statistics.     DetaUed  figures  for  1912  are  not  available,  but  the  total  values  of  the  various  classes  are  given  for  purposes  of 


comparison. 


Machinery 

other  than    Machinery 

agricultaial     for  arts 

,  or  printing  and  trades. 
1  machines. 

Spare        Pomps 

parts  for         for      i 
machines ;    irriga- 
oE  all      1   tion  or 
kinds.      mining. 

Steam 

boilers. 

Trans- 
mission 
belting. 

Railway 

and 

tramway 

cars. 

Coal. 

1  Telegraph 
Rails     'Scientific   t.,.^v,n.„    CoDoer    I""""' 
andacces.    Instni-   i*l  =,P^°  „,s   ca^L    a^«^«°' 
sones.       ments.    "'!"^''^'^«""='   '•»''<:•    lamps. 

I  apparatus,  j 

Electrical 
apparatus. 

1        £ 
Great  Britain...:      32,000 

Germany !      64,000 

France     !        7.000 

United  States...;    195,000 

Belgium 

Other  countries        5,000 

£                £       I 
11,000        14,000 
25  000          5,000 

7.000 
43,000        o3,000 
2,000 
1,000         2,000 

£ 

2.000 

12,000 

10,000 

1,000 

£ 

5,000 

6,500 

1,000 

500 

£ 

12,000 
1,000 

5"000 

•  •• 

£ 

8,000 

7,500 
2,500 

18,000 

156,000 
05,000 

23.000 

l;57'boo 

£               £                 £              £ 
9,000      2,000  ■ 

2,000          500         1,000 
2.000           ...        1     ... 
92.000       1,000       1,000         4,000 
28,000  .      ...      ,        ...        ,     ... 
1,000         ...             500       :     500 

£ 
6,000 
3,000 

£ 

2,000 
15,000 

25.000 

••• 

4,000 

Total,  1913...    303  000       87,000 

56,000 
27,000 . 

25,000 

12,00( 

18,000 

301,000 

130,000      7,000       2,000         5,500 

8.000 

+16.000 

Total,  1912...     138,000       63,000 

13,000 

18,000    12,000 

158.000 

*    1  3.500      •        *   ;   * 

1      ■          1                                 1 

t25,000 

'  Not  shovn  separately  in  1912. 


+  Includes  the  items  in  the  three  preceding  columns. 


X  Largely  Australian. 


INCORPORATED    MUNICIPAL    ELECTRICAL 
ASSOCIATION. 


Ox  Thm-sday  and  Friday,  last  week,  the  members  of 
the  above  Association  foreg-athered  at  the  Institution 
of  Electrical  Engineers,  London,  where  the  annual 
meeting  was  held  instead  of  at  Dundee  as  previously 
intended. 

Naturally  the  proceedings  were  overshadowed  by 
the  national  crisis  tlirough  which  the  country  is  pass- 
ing, and  many  familiar  faces  were  missing,  includ- 
ing, of  course,  that  of  the  President,  Major  Richard- 
son, of  Dundee,  whose  military  duties  precluded 
his  attendance,  and  w^hose  place  was  ably  filled  by 
Mr.  A.  C.  Cramb  (Croydon)  as  Acting  President. 

Under  the  circumstances  the  annual  convention, 
to  wliich  we  have  all  become  accustomed,  was  dis- 
pensed with,  but  as  it  was  necessary  under  the  articles 
of  association  to  have  an  annual  meeting,  it  was  de- 
cided to  arrange  a  two-days'  programme  confined 
more  or  less  to  urgent  matters  of  business. 

Tliis  included  reports  on  "  The  practical  result  of 
the  Point  Five  tariff,"  by  ^Messrs.  A.  S.  Blackman 
(Sunderland)  and  T.  Roles  (Bradford),  and  on  "  The 
use  of  electric  vehicles  in  mimicipal  service,"  by  Mr. 
F.  Ayton  (Ipswich),  both  of  which  were  discussed 
at  some  length;  also  the  annual  report  of  the  Council 
and  election  of  officers  for  the  ensuing  year. 

Other  features  were  a  parade  of  electric  vehicles 
following  the  afternoon's  discussion  on  the  subject, 
and  an  imofficial  meeting  of  the  Point  Five  Associa- 
tion in  the  evening,  where,  iji  the  congenial  atmos- 
phere of  Tricity  House,  the  temporarily  depressing 
influence  of  the  morning's  discussion  on  the  Point 
.Five  tariff  was  dispelled. 

It  is  a  matter  for  regret  that  the  discussion  on 
Messrs.  Roles  and  Blackman's  report  should  have 
miscarried,  as  it  certainly  did;  most  of  the  speakers — 
even  some  of  the  devotees  of  the  Point  Five  Associa- 
tion, who,  however,  may  have  taken  the  matter  for 
granted — avoided  marked  reference  to  the  essential 
feature  of  this  tariff — the  offering  of  a  rate  not  ex- 
ceeding id.  per  unit  for  the  furthering  of  domestic 
heating  and  cooking — and  addressed  themselves  to 
discussing  the  weak  points  of  the  rateable  value 
system  of  assessing  the  primars'  charge  which,  being 
that  with  which  the  authors  were  best  acquainted, 
was  perhaps  unduly  emphasised  in  the  reports.  Thus 
an  excellent  opportunity  was  missed  of  convincing 
the  sceptics,  who  still  appear  to  be  numerous,  of  the 
utility  of  the  id.  rate. 

No  one,  so  far  as  we  are  aware,  has  claimed  that 
the  rateable  value  method  of  assessing  the  primary 
charge  is  suitable  under  all  conditions  —  for  the 
matter  of  that,  no  tariff  ever  is — and  its  irregularities 


do  not  appear  to  be  more  serious  than  in  the  case 
of  other  tariffs  based  on  floor  area  measurements, 
or  watts  installed.  The  tariff  maker  cannot  get  away 
from  approximations  and  there  is  a  good  deal  to  be 
said  for  a  tariff  which,  despite  its  imperfections,  at- 
tracts the  consumer,  if  it  leads  to  legitimate  business. 

The  electric  vehicle  discussion  revealed  consider- 
able interest  in  the  question  of  municipal  use  of  the 
"  electric,"  particularly  for  refuse  collection  for 
which  purpose  it  shows  an  undoubted  saving.  Several 
speakers  referred  to  the  excessive  first  cost  of  the 
electric  vehicle,  which,  as  we  pointed  out  in  these 
columns  at  the  time,  attracted  a  good  deal  of  atten- 
tion at  the  annual  convention  of  the  Electric  Vehicle 
Association  of  America  last  year,  and  we  were  glad 
to  hear  a  seller  of  these  vehicles  candidly  agree  that 
the  price  is  too  heavy  and  that  his  firm  put  much 
more  work  into  their  petrol  cars  costing  less  money. 

If  this  statement  indicates  a  disposition  to  drop 
prices  in  order  to  stimulate  the  demand,  rather  than 
wait  for  the  demand  to  stimulate  the  discount,  it  is 
so  much  to  the  good.  The  plan  adopted  by  the 
Hampstead  Electricity  Committee,  of  purchasing  an 
electric  vehicle  and  hiring  it  out  to  the  Works  Com- 
mittee, in  order  to  get  over  the  difficult}-  of  first  cost, 
is  worth  noting;  we  believe  it  is  being  considered  in 
other  directions. 

Of  the  vehicles  shown  at  the  parade  on  the 
Embankment,  those  of  the  business  type  are  mostly 
familiar  to  our  readers,  having  been  described  in  our 
pages  from  time  to  time ;  several  excellent  examples 
of  passenger-carrying  electric  were  also  shown,  in- 
cluding an  Edison  Limousine,  of  handsome  design, 
having  a  50-60  mile  range  on  one  charge,  which  is 
not  included  in  the  tabulated  list  of  vehicles  on  view. 

At  the  business  meeting  held  on  the  Friday  morn- 
ing, the  annual  report  of  the  Council  was  passed  with 
remarkable  celerity;  we  hope  to  deal  with  it  at  length 
in  our  next  issue. 

Mr.  Ch.\ttock  urged  the  necessity  of  giving 
financial  support  to  the  work  of  the  Engineering 
Standards  Committee;  Mr.  Faraday  Proctor  men- 
tioned that  a  representative  deputation  of  engineers 
had  waylaid  the  Treasury  with  a  view  to  facilitatin.g 
municipal  loans,  but  without  result;  and  both  report 
and  balance-sheet  were  adopted,  as  also  were  the 
reports  of  the  Development  and  Electric  Vehicle 
Committees. 

The  Officers  and  Council  elected  for  the  year 
1915-16  are  as  follows:  — 

President :  *A.  C.  Cramb,  Crovdon 


President:    *F.  M.  Long,    Norwich. 


Senior  Vice- 
Tunior   Vice- 


President:  *A.  H.  Seabrook,  St.  Mar>lebone.  Past 
Presidents:  G.  Wilkinson,  Harrogate;  R.  A.  Chat- 
tock,  Binningham;  H.  Richardson,  Dundee.  Hon. 
Solicitor:    *Ald.  C.   Pearson,   Bristol.     Hon.  Sec: 
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*H.    Faraday   Proctor,   Bristol.      Hon.   Treasurer: 
*J.  E.    Edgcome,  Kingston-upon-Thames. 

Members  of  Council — Engineers :  J.  W.  Beau- 
champ,  West  Ham;  A.  S.  Blackman,  Sunderland; 
S.  E.  Fedden,  Sheffield;  T.  Roles,  Bradford;  W.  A. 
Vignoles,  Grimsby;  W.  Wyld,  Hampstead;  *S.  E. 
Britton,  Chester;  *W.  W.  Lackie,  Glasgow;  *S.  L. 
Pearce,  Manchester.  Committee  Representatives: 
Councillor  Crowther,  Sheffield;  Aid.  Ellaway,  Bir- 
mingham; Aid.  J.  P.  Smith,  Barrow-in-Furness; 
Bailie  W.  B.  Smith,  Glasgow;  *Councillor  H.  R. 
Barge,  Poplar;  *Ald.  Sir  J.  Beecham,  St.  Helens. 

Some  discussion  took  place  as  to  where  the  next 
animal  meeting  should  be  held,  and  it  was  agreed 
to  leave  this  matter  to  the  Council,  Mr.  Faraday 
Proctor  expressing  a  hope  that  it  would  be  anywhere 
but  London,  as  meetings  in  the  metropolis  were 
always  rather  a  failure. 

A  resolution  was  carried  that  the  Government 
should  hold  itself  responsible  for  damage  done  to  the 
plant  of  electric  suppliers  through  the  war.  It  was 
pointed  out  that  the  Goyernment  held  itself  respon- 
sible for  damage  to  real  property,  but  not  for  damage 
to  goods  inside  belonging  to  the  tenant;  Aid.  Smith 
(Liverpool)  dissented  from  the  popular  view,  urging 
that  people  should  be  prepared  to  take  their  own 
risks. 

B.Aii.iE  Smith  (Glasgow)  gave  a  brief  account  of 
the  work  of  the  Parliamentary  deputation  on  coal 
supplies,  from  which  it  appeared  that  good  results 
are  anticipated  in  the  near  future,  and  the  proceed- 
ings closed  with  votes  of  thanks  to  the  Acting  Presi- 
dent (Mr.  Cramb),  the  Hon.  Officers,  and  tTie  Council 
of  the  Institution  of  Electrical  Engineers. 


The  Practical  Result  of  the  Point  Five  Tariff. 

The  report  on  the  above  subject  by  Messi's.  A.  S.  Bl.^ckman 
^Sunderland)  and  T.  Eoles  (Bradford),  of  which  an  abstract 
appeared  in  our  last  issue,  was  subsequently  discussed  at 
length. 

Mr,  Blackman  added  as  an  estimate  of  supplying  a  Point 
Five  consumer  in  Sunderland,  with  a  diversity  factor  of  5, 
financial  charges  of  ISs.  lid.  per  KW.  per  annum  (works 
plant  Is.  SJd.,  h.t.  feeders,  etc.  Is.  2d.,  l.t.  feeders,  etc. 
10s.  4d.);  including  working  costs,  the  total  came  to  about 
id.  i>er  unit.  He  felt  that  although  id.  per  unit  was  satis- 
factory for  cooking  pun»ses.  it  was  no  good  for  heating, 
which  required  a  rate  of  about  \A.  per  unit.,  and  the  question 
wafi  how  this  rate  was  to  be  introduced  in  the  future. 

Mr.  Geo.  Wilkinson  (Han-ogate)  said  he  felt  that  the 
authora  had  not  accomphshed  the  object  which  they  set  out 
to  do.  It  was  important  to  find  out  the  real  truth.  The  two 
examples  were  instances  of  towns  where  the  residence  revenue 
was  quite  .small  compared  with  the  total  revenue,  and  in 
both  crises  it  appeared  that  by  comparison  a  reduced  revenue 
had  been  obtained  with  a  greatly  increased  output  as  a  result 
of  the  Point  Five  tarilT;  the  question  was  what  would  happen 
in  a  pwely  residential  town?  Fortunately  the  statistics 
showed  better  results.  At  Harrogate  they  analysed  900 
accounts,  showing  a  revenue  of  £.5,700  on  the  6d.  and  2d.  rate. 
Taking  the  Point  Five  tariff,  they  fomid  the  revenue  increased 
to  f7,500,  and  allowing  i£.500  deduction  for  excess  rating  of 
grounds,  the  result  was  an  increase  of  .£1,300.  Reduced 
revenue  from  a  Point  Five  consumer  could  be  got  over  by 
making  it  a  condition  that  certain  apparatus  .should  be  in- 
stalled. Great  harm  bad  been  done  by  using  .small  radiators, 
hut  the  3-KW.  size  might  be  expensive  with  an  extravagant 
servant.  He  agreed  that  people  could  not  be  expected  to  pay 
Jd.  per  unit,  for  water  heating,  and  there  was  no  reason  for 
it,  as  apparatus  was  available  which  would  give  an  adequate 
supply  of  hot  water  nil  day  at  small  cost.  Allowing  12  units 
ji  day  at  lA.  per  unit  (100  per  cent.  L.F.),  the  cost  canie  out 
at  4d.  It  was  necessary  to  take  into  account  the  saving  in 
labour  in  the  electric  household;  if  a  servant  could  be  di.s- 
pensed  with  a   saving  of  at  least  £U)  a  year  resulted. 

OjunciUor  Dymond  (Hereford)  said  the  report  conveyed  the 
impre-s.^Kin  tliat  it  was  a  good  thing  to  cultivate  the  heating 
load,  and  that  the  Point  Five  tariff  was  a  good  thing  to  achieve 
this.  Ixjcal  conditions,  however,  determined  its  suitability, 
and  in  their  case  it  would  be  disastrous.  At  Heref(ud  the 
larger  houses  occupied  a  district  of  their  own ;  they  would  be 
the  first  to  adopt  eof>king,  and  it  would  be  necessary  to  treble 
the  feeders  and  double  the  .services  to  supply  thorn,  at  a 
cost  estimattxl  at  .some  .£4,000.  Moreover,  they  were  all  late 
diners,  and  the  load  might  come  on  the  ix:ak.  As  a  cornora- 
tioii  department  they  would  have  to  show  a  better  profit  on 
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the  work  than  the  existing  gas  supply  gave  in  order  to  justify 
the  expenditure.  He  was  satisfied  difficulties  would  arise  in 
pressure  regulation.  He  discussed  at  some  length  the  tabu- 
lated data  in  the  report,  and  pointed  out  that  the  average 
revenue  was  m  nearly  all  cases  small,  the  exception  being 
Marjdebone,  where  the  fixed  charge  was  based  on  plant  in- 
stalled, and  not  on  rateable  value.  He  disagreed  with  the  rate- 
able value  assessment,  as  it  produced  such  a  discrepancy  in 
accounts  for  similar  sized  houses  if  one  had  a  garden,  and 
this  caused  trouble  m  a  small  town.  A  charge  based  on  the 
KW.  demand  was  the  most  equitable  and,  in  his  opinion  could 
be  understood  by  consumers.  Discrimination  between  domestic 
and  shop  use  would  lead  to  a  residential  shop  having  two 
tariffs  and  cause  trouble. 

Mr.  C.  H.  WoRDiNGHAM  referred  to  the  introduction  of  the 
Hopkinson  system  in  1893,  and  its  re-discoverv  in  later  times 
Its  most  modern  and  worst  mutilated  forms  Were  dne  to  the 
Point  Fives."  He  asked  what  was  a  Point  Five  tariff- 
only  at  buton  was  id.  per  unit  reaUy  charged.  He  disagreed 
entirely  with  the  rateable  value  assessment  for  charging-  it 
was  wrong  from  the  supplier's  point  of  view.  Directly'  it 
was  applied  in  practice  it  was  hedged  round  bv  restrictions 
and  conditions.  A  consumer  with  a  very  baj  load  factor 
°"Sht  be  charged  above  the  legal  rate.  The  ground  area 
was  a  difficulty,  and  the  system  was  wrong  which  increased 
consumption  and  decreased  revenue.  The  rateable  value 
assessment  ignored  maximum  demand,  and  he  thought  thej 
niust  make  up  their  minds  to  have  a  fixed  charge  per  kw 
plus  a  charge  per  unit.  He  did  not  believe  for  one  moment 
they  could  economically  heat  water  as  suggested  bv  Mr.  Wilkin- 
son, and  disagreed  with  the  authors'  remarks  on  radiators  as 
the  aim  should  be  to  keep  the  air  cool  and  heat  the  individual 
Mr.  W  W.  Lackie  (Glasgow)  said  thev  had  a  special  tariff 
wnuer  which,  for  instance,  a  house  of  £40  rental  was  charged 
with  200  units  at  3d.  each,  and  all  units  in  excess  were  charged 
at  id.  a  nnit.  Such  a  consumer  paid  on  the  average  of  1.5d. 
lier  unit;  in  his,  the  speaker's,  house  the  average  price  worked 
out  at  1.2d.  per  unit.  There  were  2,300  such  consumers,  and 
they  took  500,000  additional  units.  A  large  block  of  tenement 
buildings  had  been  erected  in  the  city  bv  an  enterprising 
builder,  and  each  had  12  kw.  of  plant  installed  for  lighting, 
heating,  and  cooking.  The  builder,  w^ho  occupied  one  house. 
used  16,000  units  in  a  year,  costing  .77d.  a  unit  on  the  special 
tariff,  and  he  dispensed  with  his  servant;  the  other  occupiers 
used  about  10,000  units  each.  'ITie  ratio  of  lamps  to  maximum 
demand  was  1  to  6  in  large  Glasgow  tenements,  without 
cooking,  etc.  Personally,  he  used  a  separate  boiler  for  water 
heating,  which  cost  £-5  a  year,  but  at  Jd.  per  unit  it  would 
have  cost  him  £11. 

Mr.  BLACKM4N  here  pointed  out  that  it  was  a  mistake  to  say 
that  the  average  revenue  had  decreased— it  had  increased,  as 
show^n  in  the  report,  at  both  Bradford  and  Sunderland. 

Mr.  BowDEN  (Poplar)  agreed  that  the  Point  Five  tariff  was 
perfectly  right,  but  joined  issue  as  to  the  assessment  and 
method  by  which  it  was  anived  at.  The  Hopkinson  system 
was  used  at  Poplar,  and  was  described  fully  in  bis  paper  at 
the  last  convention.  It  was  a  weak  point  in  the  rateable  value 
assessment  that  another  department  fixed  the  priinarj-  charge 
for  electricity  supply.  In  Poplar  they  sold  in  1910  9  million 
units  at  1.2d.  ])er  unit,  and  with  a  works  cost  of  .65d.  per 
unit;  in  1914,  16  million  units  were  sold  at  .97d.  per  unit. 
with  W'Orks  costs  amounting  to  ..5.5d.  per  unit.  The  profits  of 
the  two  years  were  £6.700  and  £.S.000  resjiectively.  and  this 
year,  on  17  million  units,  they  anticipated  a  profit  of  £14.700. 
The  hiring-out  of  fans,  heaters,  etc.,  was  a  necessity,  and  his 
Council  had  devoted  certain  money  to  providing  apparatus  to 
be  lent  to  consumers  in  order  to  introduce  the  .system.  Tlie 
future  would,  no  doubt,  bring  small  j-watt  lamps,  and  there- 
fore a  fixed  charge  was  essential  in  order  to  lessen  the  pos- 
sible loss  of  revenue.  Tliey  must  use  a  large  service  for  a 
large  cooker  and  charge  for  it.  as  also  for  management,  etc. 

Bailie  Stevenson  (Edinburgh)  said  that  in  the  cases  cited, 
if  the  increased  units  meant  more  load  at  one  time,  it  meant 
more  plant  in  the  station,  which  was  the  point  whch  api)caled 
to  him. 

Aid.  Smith  (Barrow)  said  he  concluded  that  large  houses  on 
the  outskirts  would  be  the  fir.st  to  adopt  electric  crtoking  and 
he  the  worst  to  supply.  The  medium-size  lious<'S  were  wanted. 
as  their  position  and  load  factor  were  better,  and  that  type  of 
consumer  directly  appreci,-it4'«l  the  advantage.^;,  whereas  in 
large  houses  the  owner  had  nothing  to  do  with  the  cooking 
itself. 

Mr.  R.  .\.  CnATTOCK  (Birraingham)  said  special  tariffs  were 
neee.ssan-  to  attract  new  business.  In  an  industrial  town. 
lightina  wa.3  a  by-product,  and  it  might  pay  them  to  attract 
it,  while  it  would  l>e  no  good  in  a  residential  town.  This  led  . 
him  to  the  point  he  wished  to  emphasi.se,  i.e.,  lliat  all  such 
supplies  should  be  centralised  to  get  the  advantage  of  the 
diversity  factor  over  a  wide  area;  in  fact  to  supply  on  national 
lines. 

Mr.  Cooke  (Luton)  disagre<^l  with  the  rateable  value  n.s,soKs- 
ment.  which  had  nothing  in  do  with  (he  electricity  consumer. 
In  his  town  they  had  a  simple  flat  Id.  rate  for  heating  and 
cooking,  and  he  did  not  think  it  would  stand  a  higher  charge. 
The  only  s<iund  basis  for  fixing  tiie  charge  was  tbe  Ilopkinson 
mothixl,  and  it  could  be  adapte<l  n.s  desired.  Tlie  rateable 
value  system  did  not  npnly  to  sl\o|Vi.  but  in  Luton  they  had 
s<ihl  half  a  nn'llion  units  for  boating,  etc.,  ^1  shoi>s  and  house*, 
about  18."),000  to  the  latter.  Last  year  8.5  per  cent,  of  their 
increased  output  was  due  to  units  sold  at  and  under  W.  per 
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unit,  aud  the  gi-oss  profit  had  gone  up  at  the  same  rate  as 
the  gross  revenue.  It  was  absolutely  essential  to  hire  out 
apparatus,  as  the  medium-sized  houses  were  going  to  be  the 
revenue  producers. 

Councillor  Crowthsr  (Sheffield)  supjxirted  the  rateable 
value  method  of  assessment  because  it  was  simple  and  easily 
understood.  For  large  houses  the  average  cost  of  energy  was 
higher  than  for  small  ones  in  Sheffield  under  this  tariff.  It 
they  had  the  courage  to  introduce  a  'id.  tlat  rate  it  would 
bring  more  consumers  than  the  rateable  value  system. 

Mr.  Nichols  Moore  (Newport)  did  not  agree  that  progress 
in  cooking  supply,  etc.,  was  restrict-cd  to  those  towns  using 
a  Point  Five  tariff;  towns  which  charged  up  to  M.  a  unit 
were  making  great  progress.  He  thought  it  was  evident  the 
users  of  the  system  did  not  know  exactly  how  it  should  be 
applied  or  modified ;  a  point  in  its  favour  was  the  single  ser- 
vice and  meter.  It  was  a  financial  question,  and  if  the  gross 
profit  showed  a  rapid  decrease  there  was  something  wrong. 
He  asked  what  was  the  net  effect  of  such  a  tariff. 

Mr.  Long  (Norwich)  asked  what  were  the  conditions  under 
which  a  Point  Five  tariff  could  be  adopted ;  some  justification 
for  it  was  required  when  coal  costs  were  about  hd.  per  unit, 
but  the  financial  result  was  the  point  to  be  studied. 

Mr.  Roles,  in  a  brief  reply,  expressed  his  regret  that  both 
the  authors  happened  to  be  working  with  the  rateable  value 
system;  the  "Point  Fives"  held  that  no  great  progress  could 
be  made  in  cooking  eupply  where  gas  was  cheap  unless  a 
charge  of  Jd.  per  unit  or  less  was  made,  but  he  admitted 
that  some  load  was  obtainable  at  higher  prices.  He,  person- 
ally, used  5,(X)0  units  a  year  in  his  house,  and  this  was  an 
indication  of  the  business  they  might  get  later,  and  were  now 
striving  for.  He  agreed  that  local  conditions  must  be  taken 
into  account,  and  regretted  the  sweeping  statements  made  by 
Mr.  Wordingham,  which  were  not  borne  out  by  fact. 

Mr.  Blackman  added  that  in  his  case  the  effect  of  the 
domestic  supply  on  the  load  was  almost  negligible. 


The  Use  of  Electric  Vehicles  in  Municipal  Service. 

The  following  is  an  abstract  of  the  rcixut  of  the  Electric 
Vehicle  Committee  presented  by  Mr.  P.  Ayton,  M.I.E.E.,  Hon. 
Secretarv  to  the  Committee:  — 

There  could  hardly  be  conceived  a  more  suitable  field  for  the 
emplovment  of  the  electric  battery  vehicle  than  that  connected 
with  municipal  service.  This  is  because  the  work  to  be  done 
hes  entirelv  within  the  proper  sphere  of  this  particular  type 
of  vehicle,"  viz.,  short  distance  haulage  at  moderate  si>eeds. 
The  mileage  capacity  per  charge,  i.e.,  3-3  to  45  for  the  heavier 
vehicles,  is  sufficient  for  practically  every  duty  which  the 
municipal  vehicle  has  to  perform,  but  it  umst  not  be  forgotten 
that,  by  a  mid-day  boosting  charge,  the  daily  mileage  may  be 
considerably  increased.  In  fact,  the  only  limit  to  the  daily 
mileage  is  the  time  required  to  charge  the  battery,  and,  as  the 
modern  types  of  battei-y  allow  of  the  charging  being  com- 
menced at  a  comparatively  high  rate,  the  time  taken,  especi- 
ally for  boosting  charges,  is  veiy  materially  reduced  from  the 
period  which  used  to  be  considered  necessary.  .\s  an  instance 
of.  the  amount  of  work  the  electric  vehicle  is  capable  of  per- 
forming, the  electric  street  watering  and  sewer  flushing 
vehicles  belonging  to  the  city  of  Oalgary  in  Canada  are  re- 
ported to  be  in  use  for  a  IC-hom'  day  at  certain  i>eriods  of 
the  year,  the  superintendent  of  street  cleaning  stating  that 
each  vehicle  had  replaced  five  horse  teams  with  a  resultant 
saving  in  exi>ense  of  no  inconsiderable  amount. 

Naturally  the  main  reason  for  urging  the  adoption  of  electric 
vehicles  by  municipalities  is  the  degree  of  economy  which 
attends  their  use  in  substitution  for  horse  haulage.  Wherever 
the  "electric"  has  been  employed  in  its  legitimate  sphere,  the 
claim  of  economy  has  been  proved  to  the  hilt.  In  Glasgow 
the  electricity  department  found  that  their  first  electric  van. 
of  1  ton  capacity,  did  the  work  of  two  horses  at  a  saving  in 
expense  and  with  greater  efficiency,  while,  compared  with  n 
petrol  van,  which  the  department  was  previously  using,  the 
electric  did  the  same  work  with  a  saving  in  expense  in  the 
neighbourhod  of  £'2A0  jier  annum.  Other  endence  is  afforded 
by  the  refuse  coUection  trials  at  Barnes  and  at  Heston  and 
Isleworth,  i-eferred  to  in  detad  later,  while  the  instance  of 
Calgarj-,  previously  mentioned,  provides  an  additional  illustra- 
tion of  the  financial  advantages  accruing  from  the  employ- 
ment of  this  iype  of  road  motor,  the  daily  saving,  as  against 
horses,  by  the  operation  of  two  ^vatering  and  flushing  vans 
being  given  as  about  £o.  Outside  municipal  service  we  have 
the  case  of  the  electrified  delivery  service  in  London  of  Messrs. 
HaiTod's  Stores.  This  firm  now  operates  no  less  than  55  de- 
livery vans,  and  they  state  to  your  committee,  as  their  reason 
for  adopting  the  electric  vans:  "We  find  them  cheaper  than 
horses." 

There  is  ample  evidence,  based  upon  experience,  that  there 
is  justification  for  putting  the  average  hfe  of  a  modern  vehicle 
of  good  make  at  not  less  than  ten  years,  assuming  reasonable 
use  and  proper  upkeep.  In  the  United  States  electric  com- 
mercial vehicles  built  twelve  years  ago  are  still  in  daily  service 
and  many  seen  in  the  streets  are  well  over  six  years  old.  A 
large  American  finn  of  goods  carriers,  having  depots  and  de- 
livery vehicles  in  all  the  principal  cities,  wrote  to  the  com- 
mittee last  year  in  regard  to  their  experience  with  electric 
vehicles,  stating,  among  other  things,  that  "  the  first  cars  pur- 
cha-sed  in  1901  and  1905  are  still  in  daily  operation  without 
unreasonable  expense  or  unduly  high  charges."  This  company 
•jwns  no  less  than  375  "electrics." 


Experience  has  shown  that  this  type  of  automobile  can 
keep  the  road  day  by  day  for  more  days  in  the  year  than  any 
other  tyi)e — in  fact,  records  show  that  it  is  sate  to  estimate, 
in  the  case  of  a  fleet  of  electric  vehicles,  that  the  average  work- 
ing days  in  a  year  tor  each  machine  will  not  be  less  than  OT 
to  yy  per  cent,  of  the  maximum  possible.  Ihe  reasons  Jor  this 
ai'e  three-fold  :  tu'st,  the  simplicity  of  the  mechamsm;  secondly, 
the  strong  construction  possible  on  this  account;  and,  thii-aly, 
the  fact  that,  owing  lo  the  simplicity  and  fewness  of  the 
working  parts,  any  repair'  or  replacement  can  usually  be 
effected  during  the  mgut,  or  in  such  a  short  time  as  not  to 
interfere  with  the  use  of  the  vehicle.  Ihe  net  effect  of  aii 
this  is  that,  where  se\eral  vehicles  are  operated,  fewer  spaie. 
ones  need  be  kept  than  if  pctril  or  steam  machmeu  were- 
employed. 

A  mimicipahty  should  not   lose  sight  of  the  influenco  that 
the  use  of  any  particular  type  of  vehicle  may  have  ui>ju  the 
health  of  the  population   and  the  amenities  of    the  locality; 
it  is  the  duty  of  a  municipality  to  set  a  gcx)d  example  in  every- 
thing it  undertakes.     Useful  as  the  horse  has  been,  the  prin- 
ciples of  modern    hygiene    dictate   that  its  continued  use   iu 
congested  ai'eas  is  incompatible  •\\ith  the  preservation  of   the 
best  health  among  the  populace  and  the  maintenance  of   the 
lowest  possible  rate  of  mortality.     Ihe  place  of  the  horse  has, 
in  future,  to  be  filled  by  the  self-propeUed  vehicle,  and  the 
type  which  is  going  to  eventually  supersede  it  is  that  vehicle 
which  will  do  the  same  work  at  the  same  or  lower  cobt  and 
which,  besides,  will  be  characterised  by  silence  in  oi>eration,. 
general  cleanliness  and  absence  of  odooi',  ease  and  simphcitjr 
of  control,  rapid  acceleration,  and  safety  in  regard  to  the  risk, 
of  fire.    Ihe  electric  vehicle  is  the  only  automobile  taking  the 
road  to-day  which  meets  fully   each   and  every  one  of  these 
requirements.    The  modern  electric  battei-y  vehicle  is  no  mere 
experiment;  its  utility  and  reliabihty,  as  well   as  it^  unique 
economy,  ai'e  attested  by   the  fact  that  upwards  of  70,000  of 
the   type  are  in  use  in  the  United  States  where,  within  the- 
last   few  years,  there   has  been  an  enormous  grow^th  in  the 
numbers  put  into  service.    The   advantages  which   the    type 
possesses   from  the  point  of  view  of  public  health  and  civic 
amenities  are  alone  sufficient  to  warrant  its  adoption  |iy  muni- 
cipalities.   In  the  case  of  those  municipahties  that  own  electric 
supply  undertakings,   there  is  a  further  and  veiy    pertinent 
reason  \\hy  they  should  set  the  example  as  users,  and  that  i» 
the  important  new  source  of  revenue  which  the   general  use 
of  electric  vehicles  in  any  district, will  oi>en  up.    The  value  of 
this   additional  source  of  revenue  is  emphasised  by  the  fact 
that   the   demand  in  connection  with  it  need  never  come  on 
during  "peak-load"  hours;  hence  it  may  be  dealt  with  with- 
out   requiring  additional  expenditure  in   plant,   buildings  or 
mains.     Moreover,   as  its  effect  will  ever  be  to  even  out  th« 
load  curve  and  so  lead  to  greater  economy  in  the  cost  of  genera- 
tion, this  wiU,  in  time,  riermit  of  a  lower  rate  being  charged 
to  ail  other  classes  of  consumer. 

The  Electric  Sltpx-y  Department. 
How  can  any  central  station  heme  to  induce  the  adi>psiou  oj' 
the  electric  vehicle  in  its  territoi-y  unless  it  first  nets  the 
example?  A  very  short  experience  of  the  employment  of  a 
suitable  "electric"  for  the  outside  work  of  an  electric  supply 
department  of  any  size  will  soon  make  an  enthusiast  of  any 
engineer,  .\part  from  its  splendid  advertising  value  and  its 
usefulness  for  giving  demonstrations,  it  has  many  other  ad- 
vantages of  special  value  in  this  field  of  employment.  For 
breakdown  work  it  will  soon  be  found  invaluable — ^it  is  ready 
to  go  out  at  a  moment's  notice,  and  is  so  simple  to  drive  that 
several  of  the  mains  staff  may  be  taught  to  operate  it,  in  order 
that  there  shall  always  be  a  drivei'  available.  Ihe  permanent 
driver  can  be  a  mere  youth.  Theie  is  an  advantage  in  having 
one  who  is  just  old  enough  to  be  eligible  to  hold  a  licence 
because  that,  in  itself,  attests  to  the  ease  of  control  and  the 
simplicity  which  is  so  valuable  a  feature  of  the  vehicle.  There 
are  few,  if  any,  undertakings  of  reasonable  size  that  could  not 
make  use  of  a  ^-ton  or  l-t<jn  van  for  dehvering  meters, 
transporting  materials  to  the  service  and  mains-lajing  gangs, 
and  in  other  like  duties.  In  the  larger  undertakings  good  use 
may  be  made  of  a  small  electric  car  for  the  buainesa  rounds 
of  the  engineer,  the  mains  superintendent  or  the  sales  manager. 

Delivery  vans  are  now  in  use  or  on  order  by  the  Electric 
Supply  Departments  of  Glasgow,  Edinburgh,  Derby,  West 
Ham,  Croydon,  Blackburn,  Bootle,  Hereford,  Ipswich, 
Grimsby,  Brighton,  Wolverhampton,  Southampton,  Liverpool, 
and  the  Borough  CoimcUs  of  St.  Mai'ylebone,  Stepney  and 
Poplar. 

Ihe  van  used  by  the  Glasgow  Electric  Supply  Department 
is  a  covered  one  of  one-ton  capacity,  fitted  with  an  Edison 
battery.  The  vehicle  has  been  in  constant  use  since  .\ugust 
6th,  1913,  and  up  to  April  'isth,  1915,  had  covered  a  total 
mileage  of  •22,'284  with  an  energy  consumption  of  13,752  units, 
including  battery  losses,  which  is  equivalent  to  0.62  unit  per 
vehicle  mile.  New  tires  have  recently  been  fitted  in  substitu- 
tion for  a  set  which  had  done  over  11,000  miles. 

The  results  of  the  use  of  its  one-ton  van,  in  the  way  of 
economy  and  reliability,  were  so  convincing  that  the  depart- 
ment had  no  hesitation  in  taking  a  further  step  in  the  general 
adoption  of  electiic  vehicles  bj'  placing  an  order  for  three,  more 
vehicles  of  half,  one  and  a  half,  and  three  tons  capacity  res- 
pectively, which  have  now  been  delivered  and  will  shortly  be 
at  work.  The  two  lighter  vehicles  will  be  used  for  delivering 
material  from  the  general  store  to  jobs  within  the  supply  area, 
and  to  the  various  sub-stations,  while  the  three-tonuer  will 
be  principally  employed  on  mains  work. 
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The  department  has  fitted  up  a  garage  in  which  these 
vehicles  will  be  stabled.  The  garage  is  complete  with  charging 
plant,  and  having  a  floor  area  of  10,400  sq.  ft.,  it  will  iiermit 
of  other  vehicles  being  taken  in  for  charging. 

The  vehicle  at  Brighton  is  a  two-seater  car  used  by  the 
."ugineer  and  manager  of  the  Electric  Supply  Department  for 
business  purjwses,  including  journeys  to  the  power  station,  a 
iittle  over  four  miles  outside  Brighton.  Its  speed  is  about  16 
miles  i>er  hour  on  the  level;  weight,  iii  cwt. ;  average  daily 
mileage  25,  while  the  energy  consumption  is  about  0.5  iinit 
per  piile  input  to  battery.  At  Id.  per  unit  this  is  only  about 
one  halfpenny  per  mile.  The  vehicle  has  ran  close  on  1,000 
miles  at  the  "time  of  writing,  and,  so  far,  beyond  the  cost  of 
cleaning,  it  has  cost  nothing  for  maintenance,  the  tires  show- 
ing little  or  no  signs  of  wear.    The  battei-y  is  of  Tudor  make. 

The  West  Ham  Electric  Supply  Department's  vehicle  has  a 
carrying  capacity  of  one  t<3n,  is  fitted  with  a  float  body,  and 
is  used  for  the  general  cammg  work  of  the  department.  It 
wae  put  into  service  on  Kovember  '21st,  1914,  and  up  to  March 
riilst  had  covered  1,768  miles  with  a  consumption  of  electric 
energy  of  0.5  to  0.6  unit  per  mile  of  input  to  battery.  Here 
jlgiiin  we  nave,  at  Id.  per  unit,  a  power  cost  of  about  one 
lialfix-nuy  per  mile.  The  vehicle  has  proved  of  the  utmost 
value  to  "the  department.    The  battery  is  an  A6  Edison. 

The  St.  Marylebone  Electric  Supply  Department  van  is  of 
the  covered  type  employed  in  the  general  delivery  work  of  the 
business.  It  is  fitted  with  a  Hart  batteiy.  The  vehicle  weighs 
^yjcwt..  has  a  speed  of  about  13  miles  per  hour,  and  consumes 
<.I.G1  unit  i)er  mfle.  Up  to  the  beginning  of  April  the  total 
mileage  had  been  about  5,000,  while  the  whole  expense  of 
operating  it,  including  driver,  sundry  repairs,  licences,  insur- 
ances, etc.,  amounted  to  £'68. 

The  vehicle  operated  by  the  Electric  Supply  Department  at 
Wolverhampton  is  used  for  delivering  goods,  such  as  cookers, 
iieaters  and  sinaJl  motors,  as  weU  as  to  take  men  and  the  tools 
on  to  jobs.  The  energy  consumption  is  0.74  units  per  mile,  input 
to  battery,  and  the  speed  about  12  miles  per  hour.  The  de- 
partment has  on  order  a  2J-ton  vehicle  for  the  removal  of 
clinker  and  ash  from  the  power  station. 

The  Ipswich  vehicle  has  a  total  weight  of  341  cwt.,  a  speed 
on  the  level  of  about  12  miles  iier  hour,  and  an  energy  input 
to  the  battery  of  about  0.7  unit  per  mile.  A  Hart  battery  is 
used.  Tlie  vehicle  is  used  fur  dehvering  the  goods  of  the 
installation  department,  and  is  also  empk)yed  by  the  mains 
department.     It  has  proved  extremely  useful. 

The  vehicle  belonging  to  the  Croydon  undertaking  is  a  two- 
eeater  run-about  fitted  with  an  Edison  battery.  There  is  a 
third  seat  which  may  be  used  if  requii'ed.  The  car  is  \ised  by 
both  the  distributing  engineer  and  the  sales  superintendent, 
and  during  the  five  months  in  which  it  has  been  in  use  it  has 
•jiven  no  trouble;  the  expenditure  in  repairs  and  general  up- 
keep has  been  nil.  The  total  mileage  covered  in  this  period 
has  been  2,1-56,  or  an  average  of  24  miles  per  day.  The 
Borough  Electrical  Engineer,  Mr.  A.  C.  C'ramb,  gives  the  fol- 
lowing interesting  figures  as  to  the  cost  of  operation,  the  cost 
of  tiree  being  based  upon  the  assumption  that  an  average  of 
>0,000  miles  will  be  obtained  before  they  require  renewal,  there 
Jjeing  ample  justification  for  this  assumption  in  view  of  the 
veiT  small  wear  so  far  observable  :  — 

Pence 
Running  Costs.  Total  cost,     per  mile. 

Electric  energv  at  Id.  per  unit ;64  11    8  ...  0.510 

Oil  and  grease         0    15  ...  0.007 

Washing,  cleaning,   etc     3  10    0  ...  0.388 

Tires  (£35  per  set  for  5,000  milr,i        ...15    0    0  ...  1.6*1 

Total  running  costs 2.565d. 

Depreciation. 

BatUM'v  (5  years)     

Vehicle  (10  years) 

Total  fixed  charges 

Total  cost  per  mile  =  5.785  pence. 

The  daily  mileage  is,  of  com'se.  .somewhat  low  for  such  a  car. 
being  equivalent  to  a  little  ovci'  5,000  miles  per  annum.  A 
total  of  10,000  miles  per  annum  is  frequently  covered  by  petrol 
cars  used  for  "  about  town  "  work:  <in  .such  a  mileage  the  total 
cost  per  mile  would  be  reduced  to  4.175  pence. 

Besides  their  use  for  delivering  goods,  answering  "  break- 
down "  calls  and  candying  the  sujKTvising  officials  about  from 
place  to  place  on  the  outside  work,  there  are  other  ways  in 
which  the  electric  vehicle  may  be  made  use  of  in  the  service 
of  electric  supply  undertakings.  They  may  be  fitted  with 
motor-driven  winch  gear  for  u.5e  in  drawing  cable  into  under- 
ground conduits;  an  clec.trically-oix>rated  pump  may  be  fitted 
for  clearing  water  from  manholes,  while  a  tclcecopic  tower 
ladder  can  be  provided  for  trimming  arc  lami>s  and  for  overhead 
work  generally.  Where  a.  motor  winch  is  provided,  the  addi- 
tion of  a  simple  derrick  enables  the  vehicle  to  be  employed  in 
tho  erection  of  street  lamps  and  trolley  posts. 

Wicre  tho  generating  station  is  not  provided  with  rail  or 
water  facilities  for  the  direct  delivery  of  coal,  so  that  the  latter 
lias  to  be  carted  from  the  railway  depot  or  from  a  wharf,  an 
<>lectric  wagon  of  suitable  capacity  should  soon  pay  for  itself. 
T^he  same  vehicle  could  be  used  for  carting  away  ash  and 
clinker.  Considerable  u.v,  is  made  of  electric  vehicles  for  these 
pur(X)ses  in  the  United  States. 

In  Jcmonsti-ation  work  connected  with  the  obtaining  of  new 
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business,  the  electric  vehicle  promises  to  be  a  useful  aid  be- 
cause of  the  supply  of  electric  energy  which  it  carries  with  it. 
By  the  aid  of  a  flexible  cable  carried  through  the  front  window 
of  the  house,  from  the  vehicle  standing  outside  in  the  roadway, 
the  canvasser  will  be  able  to  demonstrate  before  tlie  housewife 
at  home  the  transcendent  utility  of  the  electric  iron,  the  labour- 
saving  and,  no  less,  the  hygienic  value  of  the  vacuum  cleaner, 
the  comfort  and  cleanliness  of  the  electric  fire,  the  refreshing 
breezes  of  the  electric  fan,  the  convenience  of  the  electric 
kettle  and  the  smaller  pieces  of  cooking  apparatus,  while  last, 
but  not  least,  he  wiU  be  able  to  show  that  electric  hght  is 
next  in  quality  to  day-hght.  It  needs  no  stretch  of  the  imagin- 
ation to  conceive  how  potent  a  factor  in  "new  business  get- 
ting "  wiU  be  .such  use  of  the  electric  vehicle. 

The  Collection  of  HonsE  Eefcse. 

The  collection  of  house  refuse  is  work  which  is  particularly 
ti-ying  for  the  ordinary  steam  or  petrol-motor  vehicle,  on 
account  of  the  many  stops  and  starts.  The  absence  of  all  gear- 
changing  and  clutch  work  in  the  electric  vehicle,  and  the 
uniformly  easy  drive  produced  by  the  electric  motor,  are  fea- 
tures which  establish  a  degree  of  reliability  for  this  tj^pe  of 
\ehicle  in  such  work,  together  with  an  economy  in  operation, 
which  are  impossible  of  attainment  by  any  other  type. 

It  possesses  the  advantage  also  that,  when  standing,  no  waste 
of  power  is  going  on  such  as  takes  place  with  the  petrol 
vehicle,  in  connection  with  which  it  is  unreasonable  to  expect 
the  driver  to  stop  and  restart  his  engine  for  every  short  halt. 

There  is  another  strong  argument  in  favour  of  adopting  the 
"electric"  when  the  change  is  made  from  horse  haulage  to 
motor  traction,  viz.,  it  is  pos-sible,  when  that  type  is  employed, 
to  utilise  the  horse-vehicle  drivers  as  the  drivers  of  the  new 
vehicles,  because  the  mechanism  is  so  simple  and  the  operation 
so  easy. 

Motor  vehicles  will  show  the  best  results  where  the  refuse 
destructor  is  at  a  distance  from  the  area  of  collection.  It  is 
quite  possible,  on  this  account,  that,  in  some  towns,  the  best 
economy  might  be  obtainable  by  a  combination  of  ordinarj- 
horse-drawn  vehicles  for  the  districts  in  propinquity  to  the 
destructor,  «ith  the  use  of  electric  vans  for  the  districts  fur- 
ther away. 

In  a  large  Continental  city  the  horse  carts  are  provided  with 
removable  box  bodies,  so  that  when  the  cart  arrives  at  the 
depot,  the  body  is  lifted  oil  by  an  electric  crane,  and  placed 
upon  the  flat  platform  of  a  large  electric  vehicle,  which,  when 
it  has  received  its  full  complement  of  these  fuU  boxes,  proceeds 
on  its  journey  to  the  destructor.  In  the  meanwhile  empty  box 
bodies  are  placed  upon  the  tumbrils,  which  once  more  proceed 
ujwn  their  rounds  of  collection. 

An  alternative  method  is  the  employment  for  local  house-to- 
house  collection  of  a  special  type  of  small  electric  vehicle,  with 
tipi)ing-box  body.  In  this  machine  there  is  no  se;it  for  the 
driver;  the  latter  stands  upon  a  driving  platform  a  few  inches 
from  the  ground.  The  saving^  of  time  in  getting  on  and  off 
the  vehicle,  when  compared  with  the  ordinary  type  of  vehicle, 
is  obvious. 

Electric  vehicles  have  been  employed  to  a  considerable  extent 
on  the  Continent  for  refuse  collection.  The  largest  installation 
is  in  Paris,  where  the  municipality  possesses  a  fleet  of  100 
electric  refuse-collecting  vehicles.  Each  has  a  capacity  of  a 
little  over  15  cubic  yards,  which,  since  the  local  refuse  averages 
some  3  cubic  yards  to  the  ton,  niakea  the  total  load  of  the 
full  vehicle  not  less  than  5  tons.  The  vehicles  perform  their 
work  during  the  night  hours,  each  covering  about  25  miles 
nightly,  with  an  energy  consumption  per  vehicle  mile  of  from 
1.5  to  1.7  unit.s.  This  system  of  colkx-tion  was  adopted  as  the 
result  of  a  very  careful  trial  made  by  the  civic  authorities, 
which  showed  that  considerable  economy  would  be  obtainable 
bv  the  use  of  electric  vehicles. 

As  the  result  of  a  trial  of  electric  vehicles  for  refuse  collec- 
tion, the  Urban  District  Council  of  Barnes  has  placed  an  order 
for  four  vans. 

It  was  found  that  one  electric  van  would  do  the  same  work 
per  week  as  that  now  done  by  sixteen  hoi-ses  and  Ciirts  em- 
ploved  on  refuse  collection. 

The  cost  of  the  type  of  electric  van  decided  upon,  complete 
with  battery  and  electrically  driven  tipping  gear,  is  £9i5.  The 
gear  takes  from  10  to  15  seconds  to  tip,  and  the  speed  of  the 
van  on  the  level  is  about  10  miles  per  hour,  with  a  total  mile- 
age capacity  upon  one  charge  of  40  to  45.  Tlie  capacity  of  the 
van  is  4J  cubic  yards,  which  compares  with  the  2i  yards  of 
the  present  cart. 

As  a  result  of  careful  teste,  the  Surveyor,  Mr.  Tomes,  found 
that  the  cost  of  operation  came  out  at  lOs.  4d.  per  van  per 
day,  which  figure  covered  interest  upon  cost  cf  vehicle,  .is  well 
as  "its  .share  of  the  charging  eauipmont,  repayment  of  loan  on 
both  of  these  items,  wages,  eltvtricity,  tires,  maintenance  of 
battery  and  chassis,  insurance,  lubricants,  and  sundries.  The 
comparable  figure  for  a  horse  and  cart  is  lis.  per  day. 

Basing  his  estimate  upon  the  figures  obfciined  by  tho  tn.-il 
of  the  electric  vehicles.  Mr.  Tomes  reported  to  his  Council 
that  the  replacing  of  the  existinff  horses  and  carts  by  four 
elix-tric  vans  would,  notwithstiinding  a  capital  expcndituro  of 
£4.0iW  on  (he  vans  and  charging  plant,  result  in  a  saving  of 
at  lea.st  £400  pr  annum. 

A  similar  trial,  made  by  the  siirvcvor  of  the  Heston  and 
Islcworth  Urban  District  Council,  resulted  in  the  Couno) 
placing  an  order  for  an  Edison  electric  dust  van.  The  tnal 
was  specially  interesting  from  the  fact  that  experiments  wcra 
made  with  three  types  of  automobile  (namely,  electric,  fitedin. 
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aud  petrol)  in  oi\ler  to  determine  the  one  best  suited  for  this 
work.  The  electric  van's  safe  load  was  2.68  tons;  it  had  a 
motor  tipping  body,  and  was  fitted  with  Edison  accumulators. 
The  Garrett  steam  wagon  had  a  capacity  of  3  tons,  and  the 
Thornj-croft  petrol  wagon  could  carry  3.2  tons.  It  was  found 
that  any  one  of  the  three  motor  w-agons  oouJd  do  the  same 
work  as  previously  done  by  four  of  the  Council's  horses,  but 
in  point  of  saving  in  cost  over  horse  haulage,  the  electric 
vehicle  show^ed  £11,  the  steam  wagon  £66,  and  the  petrol 
wagon  only  7s.  7d.  per  annum.  Ine  report  of  the  Works 
Committee  to  the  Council  concludes  by  stating  : — "  After  care- 
ful consideration  of  the  whole  matter,  the  Committee  have 
come  to  the  conclusion  that  an  electrically  propelled  vehicle 
would  be  the  best  and  most  suitable  for  the  purposes  of  house 
refuse  collection."  It  is  interesting  to  note  that  the  purchase 
costs  of  the  three  types  of  vehicles  were  :  electric,  i'840 ;  steam, 
£617;  and  petrol,  i'Slo;  the  estimated  annual  costs  of  working, 
including  capital  charges,  being  given  as  ^333,  £338,  and  £45l 
respectively.  While  the  results  in  working  cost  for  the  steam 
wagon  are  a  near  approach  to  those  of  the  electric,  the  sur- 
veyor notes  that  the  "driver  of  the  electric  vehicle  does  not 
need  any  mechanical  knowledge,  an  ordinai-y  intelligent  carter 
being  quite  able  to  perform  the  duties  of  driver";  while,  in 
regard  to  the  steam  wagon,  he  remarks:  "  .\s  is  well  known, 
a  good  driver  is  not  always  obtainable,  and  can  only  be  dis- 
coicrcd  by  the  experience  gained  (ly  ihc  cost  of  repairs." 

In  December  of  last  year  some  interesting  trials  were  made 
of  the  use  of  electric  vehicles  for  the  collection  of  house  refuse 
in  Birmingham.  As  a  result  the  Birmingham  Corporation 
have  placed  an  order-  for  two  "Orwell"  electric  refuse-collec- 
tion vans. 

Dover  is  another  place  where  electric  vehicles  are  about  to  be 
used  for  the  collr.»ction  of  house  refuse,  the  Corporation  having, 
as  the  result  of  a  trial  of  an  Edison  vehicle  of  two  tons  capa- 
city, decided  to  order  six  such  vehicles.  Each  will  take  the 
place  of  three  caits  and  sixteen  horses.  \  considerable  annual 
saving  is  anticipated  by  the  change  in  system. 

( To  be  continuei.') 


Discussion. 


The  discussion  was  opene<l  by  Mr.  Lackie  (Glasgow),  who 
agreed  as  to  the  necessity  of  interesting  the  various  corpora- 
tion departments  in  the  electric  vehicle.  His  own  depart- 
ment used  an  electric  tmck  for  cable  work ;  it  w'as  fitted 
with  a  motor  generator,  by  which  the  cables  could  be 
tested  before  they  were  connected  up.  In  Glasgow  a 
hired  horse  and  cait  cost  three  or  four  shillings  a  day  more 
than  formerly,  and  doing  the  work  of .  two  carts  the  "electric 
showed  a  clear  saving  of  £%Q  a  year.  A  yearly  revenue 
of  £20  from  the  i-ton  and  £40  from  the  1-ton'Vehicle  (at  Id. 
per  unit)  could  be  obtained.  The  one  drawback  to  the  electric 
was  its  first  cost,  but  this  would  be  rectified  later;  he  thought 
something  should  be  done  to  standardise  the  tare  weights  cf 
such  vehicles. 
_  Mr.  C.  II.  WoRDlXGH.AM  asked  whether  it  was  likely  that 
the  electric  vehicle  on  ordinary  roads  w'as  likely  to  succeed 
when  the  numerous  attempts  to  run  battery-driven  tramway 
cars,  which  operated  under  ideal  road  conditions,  had  been  un- 
successful? He  agreed  that  the  "electric"  w-as  a  good 
advertisement. 

Mr.  R.  A.  Ch.attock  said  he  had  come  to  the  conclusion 
th.at  the  electric  truck  was  the  thing  for  industrial  w-ork  in 
cities,  and  the  present-day  vehicle  was  an  advance  on  those 
shown  two  years  ago  at  Kingston-on-Thames.  It  was  a  mis- 
take to  think  «i  the  electric  in  comparison  with  the  iietrol 
vtbicle.  What  was  wanted  now  was  a  light  "runabout" 
passenger  car,  and  if  the  makers  could  be  induced  to  turn  out 
such  a  car  at  a  cheap  price,  it  would  supply  a  want,  but  it  must 
be  light  and  cheap.  Most  of  the  American  cars  were  too  big 
and  heavy.  It  was  not  fair  to  make  comparisons  between 
trolley  and  battery-driven  cars,  and  there  w-ere  some  70,000 
electric  vehicles  in  use  in  the  States,  where  tramway  cars 
were  also  numei-ous.  He  concluded  by  expressing  satisfaction 
at  the  progress  of  standardisation  in  connection  with  vehicle 
parts. 

Mr.  BE.ArcH.4Mp  (West  Ham)  said  he  found  that  the  electric 
truck  could  haul  cable  quite  well  and  cheaply.  His  own 
depaitment  had  a  vehicle  which  ran  atout  the  area,  averaging 
17-5  miles  a  day  at  a  cost  of  7d.  a  mile:  the  actual  running 
time  was  only  2^  hours  daily. 

Mr.  Bruce  Tomes  (Barnes)  referred  to  the  satisfactory 
trials  made  in  his  area  with  an  electric  dust  van,  a  full  report 
of  which  appeared  in  the  Electrical  Review. 

Mr.  Ellis  (South  Shields)  .said  that  the  two  Edison  'buses 
operated  by  the  South  Shields  Corporation  gave  every  satis- 
faction on  country  roads.  Tlie  batteries  were  chargetl"  at  the 
car  shed  between  11  p.m.  and  6  a.m.  at  a  cost  of  id.  per 
unit  and  a  boost  was  given  at  the  end  of  each  journey  at  a 
sm.ill  charging  station.  The  cost  of  the  "electric"  was  a 
senous  matter;  inquiries  for  a  3-ton  vehicle  .showed  the 
Edi.?on  truck  cost  £1.100:  the  Baker  truck  £700,  while  a  netrol 
truck  cost  about  £600  and  was  a  speedier  vehicle.  Many 
people  wanted  speed,  and  he  thought  the  battery  capacity 
could  be  increased  to  provide  for  this.  The  electric  dust  van 
W.-1S  preferable  to  others  on  account  of  the  numerous  stops. 

Mr.   H.AME    (York)    said   his   Corporation    had   four   Edison 

buses  which  had   run  13,600  miles,  with   an  overall  energy 

consumption  of  1.1  units  a  mile.    Petrol  would  have  cost  them 


£■300  a  year,  but  electricity  at  Ijd.  per  unit  was  costing  only 
£365,  showing  a  saving  to  the  town  and  providing  j.  con- 
sumer of  electricity,  'ihe  'buses  were  very  satisfactiiry  on 
level  roads. 

Other  speakers  suggested  that  the  design  of  refu.se  vans, 
would  be  improved  by  making  them  lower,  to  avoid  climbing 
up,  also  that  a  battery  driven  road  roller  was  an  ideal  vehicle 
for  corporation  use;  and  that  the  Electric  Vehicl_e  Committee 
should  confer  with  the  vehicle  makers  in  order  to  get  suitable 
vehicles  made. 

Mr.  H.  Webber  (Keighley)  refen'ed  to  the  improved  results- 
obtained  in  his  area  by  substituting  the  trolley  'bus  for  the- 
petrol  'bus.  The  former  cost  about  7d.  a  'bus  mde,  including 
capital  charges  to  run. 

Mr.  Brydges  (Eastbourne)  also  took  up  the  question  of 
petrol  'bu.ses  which  in  his  town  cost  lid.  per  'bus  mile,  all 
in.  They  had  obtained  a  £-5.50  45-ton  steam  wagon  for  earning 
coal  to  the  generating  station;  the  round  trip  was  2j  miles, 
and  6  loads  a  day  were  carried,  with  3  men  to  operate  the 
truck  and  load.  The  cost  per  ton  delivered  at  the  works  was 
ll.ld.,  whereas  it  formerly  cost  Is.  6d.  a  ton  by  contract  with 
horse  haulage.  If  the  electric  truck  could  do  as  well  as 
this,  he  would  be  glad  to  consider  it,  because  it  would  be  a 
good  advertisement. 

^Ir.  Christie  (Brighton)  said  station  engineers  should  prac- 
tice what  they  preached.  He  had  a  "home  made"  vehicle- 
which  he  found  very  useful  for  "running  round  the  town."' 
and  which  attracted  a  great  deal  of  attention.  kn  electric 
delivery  van  had  proved  quite  capable  of  negotiating  the- 
hilly  roads  in  Brighton.  To  provide  for  vehicle  charging 
they  had  j-econstructed  part  of  the  old  station  and  would  b& 
able  to  accommcxlate  12  vehicles;  they  also  expected  to  hire- 
out  charging  equipments. 

Mr.  Sh.-\w  (lU'ord)  said  he  had  investigated  the  electric  truck 
for  coal  haulage,  and  taking  a  4^  ton  vehicle,  he  expected  to 
save  from  £1'20  to  £160  a  year  on  horse  haulage  at  lOd.  a 
t(5n.  The  truck  in  question  was  an  Edison  vehicle  costing 
£440.  The  accumulator  tower  wagon,  used  on  the  Ilford  tram- 
ways for  18  months,  had  given  every  satisfaction. 

Mr.  W.ATSON  (Edison  Co.)  said  the  reason  why  the  electric 
vehicle  was  cheaper  to  run  than  other  types  was  because 
they  did  not  attempt  to  run  it  above  the  suitable  speed ;  other 
vehicles  often  had  high  speed  qualities  which  were  rarely 
used.  It  was  a-  mistake  to  suppose  that  first  cost  was  evei-y- 
thing.  and  it  was  interesting  to  note  that  the  Midland  Railway 
Co..  after  trying  platform  trucks,  was  now  buying  20  electric 
vehicles,  which  -uas  a  good  sign.  In  the  case  of  a  well-knowr* 
firm  of  distillers,  the  bill  for  energy  for  their  electric  tiuck,  for 
seven  weeks,  was  so  low  that  it  was  returned  under  the  im- 
pression that  a  mistake  had  been  made.  He  felt  certain  that 
the  electric  vehicle  -^-ould  practically  monopolise  refuse  collec- 
tion in  n  few  years'  time. 

Mr.  Wild  (Hampstead)  said  they  had  tested  an  electric 
van  f<ir  two  weeks  and  found  the  cost  not  more  than  two- 
thirds  of  the  horse  vehicle.  The  Works  Committee,  however, 
could  not  see  its  way  to  pay  £1,000  for  the  vehicle,  and  so 
the  Lighting  Committee  had  offered  to  purchase  it  and  hire 
it  to  the  former,  with  driver's  and  aU  Service  charges  in- 
cluded,  for  a   period  of  four  years. 

Mr.  Meakix  (Wolseley  Motors)  said  engineers  were  too 
keen  on  speed ;  the  electric  had  no  chance  against  the  petrol 
vehicle  in" the  matter  of  speed,  but  it  was  the  machine  for 
short  hauls  and  many  stops.  Speed  was  everything  to  the 
petrol  car  and  against  the  electric,  which  would  depreciate 
rapidly  under  such  conditions.  The  electric  coupe  w  as  quite 
good  for  city  work.  He  agreed  that  the  price  of  the  "  electric  " 
was  much  too  heavy ;  his  own  finii  made  both  types  and  put 
much  more  -n'ork  into  the  petrol  car  for  less  money.  It  must 
be  remembered,  too,  that  the  electric  car  could  not  meet  both 
conditions  of  speed  and  short  hauls,  while  the  petrol  car 
could. 

Mr.  P.  AiTON  (Ipswich),  in  reply,  agreed  that  each  type- 
of  vehicle  had  its  own  field  of  use.  All  would  agree  that 
prices  w-ould  have  to  come  down,  but  business  could  be 
obtained  at  present  prices.  If  the  demand  were  increased, 
the  price  would  drop.  He  thought  a  front  wheel  drive  vehicle 
for  refuse  collection,  with  a  low  body,  was  now  on  the  market. 
Comparison  with  rail  vehicles  or  trolley  'buses,  did  not  take 
into  account  the  mobility  of  the  electric  vehicle. 


TRADE    WITH    ITALY. 


[Italian  Criticism  of  British  Tbadees.] 


The  May  issue  of  the  Bulletin  of  the  British  Chamber  of 
Commerce  for  Italy  (Inc.),  which  has  just  come  to  hand,  con- 
tains a  good  deal  of  matter  of  great  interest,  expressing  the 
urgent  desire  of  our  latest  Ally  that  England  shall  do  more 
to  enable  Italy  to  free  herself  from  German  commercial 
domination.  The  corresjxindenee  received  by  the  Bulletin 
consequent  upon  the  publication  of  an  article  in  it-a  March 
number,  includes  a  letter  from  a  firm  of  Birmingham  ex- 
porters in  which  he  says  that  credit  is  the  crux  of  the  whole 
question  of  trade  with  Italy.  The  Gennan  export  trade,  he 
says,  has  ruined  many  markets  by  long  credits;  the  ueuol  credit 
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terms  in  Italy  run  from  anything  between  three  and  six 
months,  and  with  small  firms  the  risk  is  then  bound  to  be 
great.  Bad  debts  are  considered  the  chief  danger  of  the 
market,  partly  due  to  the  smallness  of  the  trade,  and  partly 
to  the  character  of  the  Italian  buyers.  The  writer  considers 
that  in  this  respect  business  relations  can  more  easily  be 
improved  from  the  Italian  end  than  from  the  English.  The 
Italian  bankruptcy  laws  also  give  very  Little  protection  to 
foreign  creditors  "and  are,  practically  speaiing,  a  premium 
on  dishonesty."  The  writer  goes  on  to  say  that  such  remarks 
do  not  of  course  apply  to  the  many  very  fine  firms  with 
whom  anyone  would  be  only  too  anxious  to  do  business. 
If  German  firms  were  at  that  time  continuing  on  the  same 
lines  as  before  it  was  because  Germany  found  it  absolutely 
vital  to  hang  on  to  any  market  that  she  had  got,  whereas 
1-ingland  was  free  to  devote  her  attention  to  other  markets. 
Since  the  letter  was  written  Italy  has  entered  the  war  and  Eng- 
land is  increasingly  busy  making  war  munitions.  The  writer 
says  that  his  remarks  apply  to  hardware  trade  pure  and  simple. 
In  the  heavier  trades  such  as  metals,  chemicals,  etc.,  things 
are  much  better,  and  in  these  he  finds  Italy  to  be  an  excellent 
market — long  credits  are  not  asked  for,  the  business  is  done 
usually  for  cash  against  documents,  and  the  class  of  customer 
is  much  superior. 

.•\nother  coiTespondent,  "A  British  Merchant  at  Genoa," 
says  :— 

"  Britishers  in  Italy  had  preached  to  them  the  'Trade  War 
on  Germany  ' ;  it  was  to  be  a  crusade,  and  the  duty  of  every 
patriotic  Englishman  was  to  supplant  German  goods  in  Italy 
by  British-made  goods.  We  were  all  fired  with  enthusiasm  : 
a  crusade  which  incidentally  would  also  improve  our  incomes 
was  evidently  attractive.  .  After  nine  months'  war,  however, 
the.  '  Crusaders '  are  much  discouraged  :  German  goods  con- 
tinue to  arrive  and  are  sold  on  the  old  terms  :  British  makers 
are  either  too  busy  with  orders  for  France  and  Russia, 
or  their  works  are  devoted  to  war-material,  or  they  will  '  think 
it  over  when  Italy  has  joined  the  .AUies.'  It  would  therefore 
(If  pear  to  me  that  the  Trade  War  on  Gerwany  in  Italy  does  noi 
interest  British  manufacturers,  and  if  fliis  is  so,  the  matter 
had    better  be   dropped." 

'■  As  regards  the  past,  jou  cannot  get  over  the  hard  fact  that 
in  1913  Germany  imported  into  Italy  goods  to  the  value  of  23 
millions  sterling  and  Great  Britain  only  10  millions,  ex- 
eluding  coal  in  each  case.  If  Biitish  manufacturers  and 
shippers  do  want  Italian  custom,  let  them  conform  to  the 
following  hints;  but  if  they  do  not  want  the  trade,  then  let 
us  stop  this  absurd  preaching  : 

1.  Adopt  metric  system  of  weights  and  measures  for  all 
quotations  to  Italy. 

'2.  Quote  in  francs  gold.  I  agree  that  they  cannot  be  ex- 
pected to  do  so  in  lires. 

3.  Send  out  active  travellers  who  can  at  least  speak  good 
French;  they  would,  of  course,  do  much  better  if  they  knew 
Italian.  Conduct  correspondence  in  Italian,  or  at  any  rate 
in  French. 

4.  One  can  generally  give  three  months'  credit  if  an  accepts! 
bill  is  obtainable  against  delivery  of  the  g<x)ds.  The  law 
amply  protects  the  holder  of  an  accepted  bill;  if  it  is  not  met 
at  maturity,  the  bailiffs  can  be  put  in  at  once,  but  of  course 
ones  client  must  be  reasonably  sound  :  a  rogue  is  a  rogue  in  all 
onintries  and  not  a  monopoly  of  Italy." 

The  writer  proceeds  to  give  an  iustance  from  person;d 
knowledge  of  the  obstinacy  of  British  firms.  "The  goods  they 
supply  are  excellent;  this  for  them  is  suflicient;  they  decline 
to  alter  their  methods  of  delivery  or  make-up  to  suit  this 
market." 

.^n  "  Italian  Agent  at  Naples  "  wrote  to  a  number  of  British 
firms  whose  names  had  been  provided  by  the  Chamber,  on 
the  advisability  of  introducing  Briti.sh  goods  in  Italy,  and 
he  reports:  "The  re.sult  of  my  correspondence  was  very 
diiscouraging.  Three-fourths  of  the  firms  ....  failed  to 
reply,  which  only  on  very  rare  occasions  has  ever  happened 
tio  ine  in  all  my  commercial  career  when  French  of  German 
firms  were  concerned.  The  <ither  firms  agreed  to  appoint  me 
their  ropre.wntative,  but  as  a  buying  agent,  ....  this  method 
of  agency  is  practically  unknown  in  Italy,  where  the  agent  is 
the  connecting  link  between  the  inanufacturei:.  and  the  con- 
sumer. The  failure  of  my  negotiations  has  greatly  pained 
me.  l>ecause,  apart  from  commercial  relations,  I  have  always 

felt  great  sympathy  for  France  and  England Can  one 

.succx>e(I  with  such  methods  to  destroy  German  export  trade 
into  Itnly?    I  leave  you  to  decide." 

Tlie  liulletin  gives  a  precis  of  articles  appearing  in  the 
Italian  press.  Tlio  criticism  is  .so  strong  that  we  think  it  only 
right  that  Britishers  should  be  able  to  read  it  in  our  pages 
practically  in  full  :^ 

"  Our  market  olTens  especially  an  excellent  opening  for  manu- 
facture<)  goods,  which  only  two  countrie.s  would  he  able  to 
supply  :  Great  Britain  and  Germany.  It  was  therefore  clear 
that,  there  being  obstacles  in  the  latter's  way,  .sales  would 
be  easier  for  the  former.  Geniian  penetration  in  Italy  repre- 
sents stil!  a  masterpiece  of  ability  and  patience.  Tlie  Germans 
endeavoured  to  adapt  (heir  goo<ls  to  the  needs  of  the  market, 
and  also  their  prices  and  terms;  they  use<l  more  especially  the 
effiracious  arm  of  cheapness,  to  which  they  nnit<^d  the  not 
less  efficacious  one  of  methods  of  payment,  not  only  for  the 
articles  fif  direct  consumption,  but  also  in  the  larger  field  f>f 
instruments  of  pr<Kluction.  Our  mnnufactiirors  desirous  of 
widening  out  or  perfecting  their  plant,  found  in  the  Germans 
not  only  unusual  credit   ternofl,   but  also  practica)  afisiatance 


in  the  mounting   and  working  of  machinerj\     The   German 
staffs,   and  Italian  staffs  in  the  service  of  the  Germans,  in- 
sinuated themselves  everywhere,    assuming  leading  positions 
and  managing  some  of  the  individual  works.    They  even  sought 
to  prevent  the  establishment  of  certain  factories  which  would 
have  clashed  with  those  in  Germany,  sooner  or  later,  seeking 
to  induce  the  Italian  works  to  turn  out  inferior  articles  in 
order  to  allow  of  German  competition.    Germany  was  already 
reaping  the  fruits  of  her  methods;  in  1895  she  held  a  modest 
position  among  the  nations  exporting  to  Italy,  whilst  in  1913, 
one  year  before  the  war,  she  had  attained  absolute  pre-emin- 
ence with  603  millions  of  lires'  worth  of  goods  sold,  leaving 
behind  England  with  a  total  of  only  591  millions.     On  the- 
outbreak  of  war,   British   merchants  at  once  thought  of  re- 
conquering  the   neutral   markets   and    the   Board   of    Trade 
called   attention  to   Italy,   where  Germany's  hold  seemed  ta 
be  relaxing.    The  incitement  came  at  the  right  moment,  but 
will  British  manufacturers  and  merchants  know  how  to  take 
advantage  of   this  favourable  opportunity?       ITieir  attempts 
so   far  have  not  been  very  successful  because  they  have  not 
been  able  to  get  over  their  spirit  of  conservatism  which  leads 
them  to  impose  their  commercial  customs  which  it  is  difficult 
to   reconcile   with  the   exigencies  of  the   foreign  markets  in 
which  they  wish  to  operate.    Our  fellow-countrymen  who  have 
sought  to  get  into  touch  with  British  producers  have  found 
themselves  confronted   by   two  obstacles,   almost  insurmount- 
able, especially,  at  the  present   moment.     Such  obstacles  are 
the    high   prices   and    the   terms   of   payment.      For   certain 
machines  produced  in  Italy  at  KJO  lires,  for  instance,  Germany 
does  not  hesitate  to  quote  the  same  price,  while  British  firms- 
will  ask  about  250    lires.     Such   enormous   differences   exist 
for  hundreds  of  articles  in  which  the  superiority  of  quality 
does  not    always    justify    the    highness    of    the    price.     The 
Germans   nearly    always   allow   a   certain   amount  of  credit, 
long  or  short,  while  British  firms  ask  for  imme<liate  payment. 
difficult  to  carry  out  in  times  like  the  present;   they   would 
like  the  Italian  buyers  to  deposit  a  Large  sum  at  a  bank  in 
England,  to  be  drawn  on  against  presentation  of  the  docu- 
luents.     This  is  therefore  payment  in  advance,  a  thing  quite 
impossible  for  a  country  like  ours,  in  which,  for  certain  goods, 
even  the  payment  on  dclivei-y  of  the  goods  appears  imprac- 
ticable.    -It    is   certainly  not  with  similar  systems   that   the 
British  v\'ill  ho  able  t<i  get  a  footing  where  tlie  Germans  were 
operating  with  undeniable  sucess.    Great  Britain  should  adapt 
herself  to  the  requirements  and  needs  of  our  market,  applj'ing 
thereto  the  methods  employed  by  the  Germans.     We  do  not 
thereby  wish  to  deprecate  in  general  the  British  way  of  doing 
business,    but  only  to  ix)iut  out  that  such   system,  excellent 
perhaps  in   other  times  and  other  countries,  does  not  adapt 
itself  to  our  case ;  and  as  commercial  exchanges  are  the  fruit 
of  two  wills,  i.e.,  of  the  seller  and  of  the  buyer,  one  must 
therefore  take  due  account  (jf  ours  when  placing  foreign  pro- 
ducts in  Italy.     We  wished  to  say  this  in  our  own   interest 
and  in   that  of  England.     It  is  of  interest  to  Italy  to  have 
another  market   to   provide   her  with    goods,   and    it  is  also 
of  interest  to  Great  Britain  not  to  lose  more  ground  to  German 
comix-tition.  which — it  is  useless   to  delude  oneself — will  get 
to  work  again,  and  with  renewed  energy  as  soon  as  the  war 
is  finLshed. 

"  Italy  needs  to  slacken,  if  it  is  not  possible  to  cast  them 
off  entirely,    the   bonds    which   hitherto  have   bound    her  to 
Germany,  and  which,  if  th(>  war  had  not  supervened,  would 
in    the  end  have   suffocated   her.   Now  we    have  commenced 
to  breathe  again,  and  we  now  need  to  substitute,  as  far  as  pos- 
sible, connections  which  will  be  done  away  with  or  dimini.sheil. 
And   this,    in   a   large   measure,    will   have   to  be  done  with 
England,   who,  on  her  part,  will   have  every   inducement  to 
turn  towards  Italy  part  of  her  great  energies.     Italy  is  better 
I)repare<l  for  the  change  than  England;  we  have  already  con- 
nections and  sympathies  for  Great  Britain,   and  the  English 
wo  willingly  state  are  much  more  popular  and  better  like<l  in 
Italy  than  Germans  have  been   or  ever  will  be.     For   many 
years,   almost   the  only  article   imported   from  Great  Britain 
that  has  shown  an  imiiortant  increase  i.s  coal,  indiepen.sablo  for 
(Uir  industries;  wliiLst  Germany  prevaile<l  and  im|K)se<l  herself. 
Britishers  must  make   a   radical  change  if   they  want  to   bo 
ahead  in    Italy.     Germany   had  conquered  Italy  commercially 
not    only   by   money    and   facilities,   but    especially   by   men, 
whom  .she  has  spread  broadcast,  in  the  banks,  factories,  com- 
mercial houses,  and  in  the  very  life  of  the  country.     Whilst 
the  English    form    in    Italy   a   notable,    beneficent   and   well- 
like<l  colony  of  a  few  workers,  and  a  good  number  of  gentle- 
folks who  enjoy  in  peace  our  sky  and  natural   bcautie.«.   the 
German   colony  is  far   more  numerous  and   not   a  single  in- 
dividual comiKising  it  is  extraneous  to  the  action  of  conquest: 
they    all  co-operate  like  a   disciplined  anny  in    the  work  of 
infiltration.     England,  therefore,  if  she  wLsliea  to   reduce   the 
com[>etitioii,    should   seuil  us  men,    men,   an<l  more  men,  to 
carry  out,  op<"nly  and  sincerely,  a  whole  programme  of  ooiu- 
Tiiercial  penetration.    Some  of  the  chief  obstncle.8  to  overcome 
are  the  f<illowing,  viz.  :  The  sv-stem  of  weights  and  measures 
u.sed   in    England,    which  should    he   replaced  by  the  metric 
system   without  further  los.<»  of  lime,  at  any  rate    a.s   far  n.o 
catalogues  intended  for  Italy  ore  concemc<l.    Tliis  is  an  old 
question,   but   the    time  has  come  to  settle  it  for  ever.     The 
mode  of  payment  insist-ed  on  by  British  finns  must  be  modi- 
fied.   It  is  too  great  a  handicap  to  ex|vyt  to  lie  paid  in  advance. 
or  against  documents  in  England,   whilst  Germany  concedec 
easy  credit  terms.    Tin's  obstacle  could  in  a  great  measure  be 
removed  by  the  establishment  in   Italy   of  a  British  bank. 
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mill  then  it  woiild  be  possible  to  faster  British  trade  in  Italy; 
•>vithout  such  a  financial  organisation,  which  should  be  really 
commercial  and  look  after  Anglo-Italian  trade,  progress  will 
l>e  very  difficult,  if  not  impossible,  and  a  start  should  be  made 
at  once,  not  at  the  end  of  the  war  when  German  competition 
wiU  again  be  rife." 

The  following  figures  show  some  of  the  imports  of  Italy  from 
Germany  an(|»  Austria-Hungary  during  the  year  1914:  — 

From 

From  From  Austria- 

Machine,                             Germany.  Gt.  Britain,  Hungary. 

(In  tonsi.  (In  tons).  (In  tons). 
Machines  driven  by  steam  :   fixed 
(without       boiler);      semi-fixed 
(with    boiler);     air.     gas,    etc., 

motors          1,C00.R  1,021.3  — 

Tlydra-iilic    machines          •2,314..3  136.1  3-2.6 

iKK-omobiles     1,219.5  '    —  741.4 

Agricultural  machinery      169.2  1,113.0  141.9 

Machine-tools  for  wood  and  metals  4,.529.1  1,490.4  487.0 

Electric  dynamos  and  their  parts  .5,413.3  2,016.8  — 

Transformers  and  convcrt.ers      ...  3.608.8  206.3  161.1 

incandescent  electric  lamps    {    ,'''•^26.300         -     3,337,220 
'        1     (rviinber) 


(number) 


NEW    PATENTS    APPLIED    FOR,    1915. 

(NOT    YET    PUBLISHED). 

Ct^  mpiled  expressly  for  this  journal  by  Messrs.  \\'.  P,  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford. 


3.409.    "  Electric  alarm."     T.   E.  Stephens.     June  7th. 

8,412.  "  Electrical  safety-fuse  de\ices."  C.  B.  Burdon.  June  7th.  (Siemens- 
Schuckertwerke    G.m.b.H.,    Germany.) 

8,417.  *'  Casing  for  the  stators  of  electrical  machines."  Maschisenf.^Brik 
Oerlikon.  June  7th  (Convention  date,  June  30tli,  1914,  Switzerland.)  (Com- 
plete.) 

5.420.  "  Electric  incandescent  lamps."  British  Tuqmson-Hocston  Co., 
Ltd.     June  7th.     (General    Electric  Co.,   United   States.) 

8.421.  "  Electric  incandescent  lamps."  British  Thomson-H custom  Co., 
Ltd.     June  7th.     (General  Electric   Co.,  United   States.) 

8,449.  "  Electric  rivet-heaters  and  the  like."  E.  F.  Giraud.  June  7th. 
(Convention    dale,  June   20th,  1914,   France.)     (Complete.) 

S.4ol.  "  Printing  telegraph  systems."  A.  D.  Cardwell.  June  ?th.  (Com- 
plete.) 

8.458.  "  Means  for  joining  up  the  ends  of  electrical  conduits."  F.  W.  UrEn 
and  A.  Gamble.  Ji.nc  7th.  (Convention  date,  June  18th,  1914,  Australia.) 
(Complete.) 

8,466.  "  Electri^il  installations,  particularly  applicable  for  use  in  motor 
vehicles."  Soc.  Anon,  des  Etablissbments  L.  Bleriot.  June  8th.  (Conven- 
tion  date,   July   25th,   1914,   Belgium.)      (Complete.) 

8.468.  "  Electrical  hand  lamps."  W.  G.  LIndkrwood  &:  Lender  wood 
(Manchester),    Ltd.     June  Sih. 

8,477.  *'  Electric  lamps  for  bicycles  and  the  like."  H.  W.  H.  Warres. 
June  8th. 

8,480.  "  Telcphom:;  transmitters  and  transmission,"  \V.  A,  Yewen.  June 
Sih. 

8,485.  "  Centrifugal  compressors."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,   L^nited    States.)     June   8th. 

8,508.  "  Electric  heaters- and  electric  heating  apparatus."  E.  C.  R.  Marks. 
June  8th.     (Landers,   Frary   &  Clark,    United   States.)      (Complete.) 

8,512.  "  Electrical  heaters."  E.  C.  R.  Marks.  June  8th.  {Landers,  Frary 
and  Clark,   United  States.)      (Complete.) 

8,518.     "  Synchronisation    of   phonograph    and    kinetograph."     C.    H.    Veritv 
June  9ih. 
8,524.    "  Electric   vulcaniser."     O.  C.   Desnjs.     June  9th. 
8,537.     "  Electrical  heater."     W.   J.   Kerr.     June  9th. 

8,543.  "  Electric  welding  apparatus."  BRITISH  TiiomSon-Houston  Co.,  Ltd. 
June  9th.     (General   Electric   Co.,  United  States.) 

8,546.    ''  Electric  fuse-carriers."     A.   C.  Robinson.     June  9th. 

8,561.  "  Loud-speaking  telephone  apparatus."  H.  J.  C.  Forrester.  June 
9th-  (International  Callophone  Corporation,  United  States.)  (Divided  applica- 
tion on   21,921/14.    November   3rd.)      (Complete.) 

8,572.  "  Dynamo-electric  machines."  A.  H.  Neuland.  June  lOth.  (Com- 
plete.) 

8,590.  "  Elastic-fluid  turbines."  British  Thomson-Houston  Co.,  Ltd. 
June   10th.     (General    Electric  Co..   United   States.) 

8,610.     "  Electrical    traction."      C.   Corbridcb.     June  lOtFi. 

8.622.  "  .Automatic  device  for  the  operation  of  electric  switchgear."  H.  \'. 
Javes.      June  11th 

8.623.  "  Automatic  switchgear  and  apparatus  for  the  electric  braking  of 
electric  motors."     H.   V    James.     June   11th. 

8,672.  "Alternating-current  motors  of  the  commutator  type."  British 
Westinghouse  Electric  &  Manufacturing  Co.,  Ltd.  June  11th.  (Westing- 
house  &  Electric  Manufacturing   Co.,    United  States.)     (Complete.) 

S.679.     "  Transforming   electric  currents."     J.  G.    Statter.     June  12th. 

8,686.  '*  Carburettors  for  internal-combustion  engines."  Electric  Ignition 
Co.  (1913),  Ltd.,  &  A.  Cox.    June  12th. 

8,696.  "  Sparking  plugs."  H.  G.  Longford,  W.  \V.  Longford  &  W.  A. 
Cl.*rk  (trading  as  Sphinx  Manufacturing  Co.).  June  12th.  (Addition  to 
7,365/13.) 

8,702.  "Refractory  metal  tubes."  British  Thomson-Houston  Co.  June 
12ih.     (General  Electric   Co.,  United  States.) 

8.712.  "Telegraph  systems  and  apparatus  therefor."  British  Insul.ited  and 
HtrsBY  Cables,  Ltd  ,  &  H.  H.  Harrison.     June  12th.     (Complete.) 

8.713.  "  Thermo-electric  pyrometers."  H.  G.  C.  Fairweather.  June  12th. 
(Deutsche    Gasgliihlicht   Akt.    Ges.   Auer.,    Ges.,   Germany.)     (Complete.) 

8,717.  "  Sparking  plugs."  V.  JoLY.  June  12th.  (Convention  date,  June 
I3th,  1914,  Belgium.)     (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  tlie  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co..,  283,  High  Holborn,  W.C,  and  at 
Liverpool   and    BrndforJ  :   price,    post    free,    9d.    (in   stamps). 
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9,S22.  .\LToMATtc  Telephone  Svste.ms.  Aktieselskabel  Elcktrisl<  Bureau 
April  21st.     (April   22nd,   1913.) 

13,.?64.  Receivers  for  Wireless  Teeeckaphv  and  Teiephonv  tor  diminish- 
in.-,  or  Atmospheric  Influences  on  slch  Receivers.  P.  O.  Pedersen.    May  I9th. 

13.720.  Light.  Hicii-power  Electric  Accumulator.  Marquise  des  Lieneris. 
May  33rd.  ^ 

12,867.  Electsical  Resistances.  C.  O.  Bastian.  May  25th.  (Cognate 
application,  22,872/14.) 

12,926.     Mercury  Motor  .Meters.    W.  Hamilton  &  Ferranti,  Ltd.     May  36th. 

13,147.  Series  Parallel  Control  Svstems  for  Electric  Motors.  British 
Thomson-Houston   Co.    (General   Electric  Co.).      May    28th. 

13,159.  DvNAMO-ELECTRic  M.ACHiNES.  Compagnie  de  I'lndustrie  Electriquc  et 
Mecanique.     M.iy    28lh.      (May    30th,    1913.) 

13.247.  Vacuous  Tubes  used  as  Magnifiers  and  Producers  op  Continuous 
Electrical  Oscillations.  Marconi's  Wireless  Telegraph  Co.  &  H.  J.  Round. 
May  29th. 

13,348.  Production  of  Continuous  Electrical  Oscillations  and  thi 
utilisation  thereof  for  Wireless  Telegraphy  and  Telephony.  Marconi's 
Wireless  Telegraph   Co.    S:    H.  J.   Kound.     May  29th. 

13,302.  Telephone  Exchanges.  C.  A.  W.  Hultzman.  May  30th.  (June 
2nd,  1913.) 

14,557.  Elf.ctrical  Measuring  Instruments  of  the  Moving  Coil  Type. 
T.  W.  Brogger.    June  17th. 

15,082.  Mechanical  Selector  for  Electro-magnetic  Waves  applicable  to 
Wireless  Telegraphic  Receiving  Apparatus.  R.  B.  Goldschmidt.  June  23rd. 
(May  2nd,   1914.     Addition  to  14,595/14.) 

16,130.  .Automatic  Electric  Switching  Mechanism  for  Controlling  Fluid 
Compressors.     O.   H.   Pieper  &  A.  F.    Pieper.    July  6th.     (February  7th,   1914.) 

17,686-    Compound  for  making  \\"ater-tight  the  Joints  of  Covers  of  Boxes 

FOR    L'ndERGROUND    ELECTRIC    MAINS     AND    DISTRIBUTORS.    AND    SIMILAR    JoiNTS    OF 

Boxes  fixed  in  exposed  positions.     W.  H.  Walker.    July  27th. 

18.713.  Electric  Batteries.  G.  Fuller,  G.  J.  A.  Fuller,  St  L.  Fuller.  August 
15tli. 

20,150.  Sparking-plugs  for  Internal-combustion  Engines  and  the  likk.  T. 
McClemcnts.     September  25th. 

21.538.     Printing  Telegr.(phs.     C.  J.  Wiley.     October  26th.  ~ 

22,879.    .Apparatus    for     Directed    Wireless    Telegraphy    and    Telephony. 
F.    Bellini.      November   21st.     (June  24th,  1914.) 
r    23.359.    Electric  Reactance  Coils.    J.  F.  Peters.     December  1st.     (February 
5lh,    1314.) 
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1,328.    Electric  Switches.     H.  Lucas  &  D.  H.  Edwards.    January  27th. 

1,870.  Vapour  Electric  Rectifier  Systems.  S.  W.  Farnsworth.  February 
5th.      (February  5th,    1914.) 

2,728.  Electric  Smelting  Furnaces  and  the  like.  F.  W.  Highficld.  Febru- 
ary   19th.      (Divided   application  on  4,937/14,   February  25th.) 

6,476.  Cathodes  of  \'acjous  Tubes  suitable  for  use  in  Wireless  Tele- 
graphy. Marconi's  Wireless  Telegraph  Co.  &  H.  J.  Round.  April  30th. 
(Diiided    application    on    13,247/14,    May    29th.) 


Copper. — Mid-monthly  returns  for  Jane,  as  set  forth  in 
MeBsre.  H.  R.  Merton  &  Co.'s  statistical  circular,  show  a  further 
increase  ia  European  visible  supplies  of  1,257  tons,  and  in  Engflish 
supplies  of  2,792  tons.  European  arrivals  from  North  America  are 
low  ;  from  Spain  and  Portug-alto  England  and  France  the  quantity 
for  the  fortnight  is  considerably  in  excess  of  the  pre-war  average 
for  a  month.  Other  countries  (not  classified)  have  supplied 
England  and  France  with  3,396  tons  in  the  fortnight,  a  quantity 
nearly  equal  to  one  month's  average  supply  before  the  war.  Chile 
shipments  are  below  the  pre-war  average,  and  Australian  the  same. 
Total  deliveries  are  lower,  denoting  a  total  for  the  month  about 
equal  to  last  February,  though  this  may,  of  course,  be  increased 
during  the  present  fortnight. 

Muuicipalitit's    and    the    Purchase    ot   Tramway 

Undertakings. — In  the  House  of  Commons,  Mr.  Snowden  asked 
the  Prime  Minister  if  he  would  take  steps  to  relieve  municipalities 
from  the  position  in  which  some  of  them  had  been  placed  by  the 
restriction  of  borrowing  powers  in  the  following  circumstances  : — 
Some  municipalities  have  the  option  this  year  of  purchasing  the 
local  tramway  system,  the  Corporation  of  Bristol  being  a  case  in 
point ;  but  owing  to  the  refusal  of  the  Treasury  to  grant  public 
loans,  it  is  impossible  to  exercise  this  legal  option,  with  the  result 
that  the  private  tramway  company  will  be  reinstated  for  a  long 
term  of  years,  and  the  public  rights  will  thus  be  rendered  invalid, 
and  that  the  loss  of  the  power  to  exercise  the  option  of  purchase 
will,  in  the  case  of  Bristol,  involve  a  loss  of  £20,000  a  year  for  seven 
years,  as  well  as  the  advantages  of  public  ownership,  and  also  heavier 
cost  if  purchase  should  be  exercised  at  the  expiry  of  the  extended 
lease.  Mr.  Snowden  asked  if  the  Government  would  consider 
the  desirability  of  special  legislation  entitling  the  municipalities  to 
exercise  the  right  of  purchase  now,  but  to  postpone  the  re-issuing 
of  the  loan  to,  say,  six  to  twelve  months  after  the  ead  of  the  war. 
Mr.  Asquith  said  he  understood  that  an  application  from  the  Cor- 
poration of  Bristol  had  been  received  by  the  Treasury  relative  to 
the  question  of  the  purchase  by  the  Corporation  of  the  local 
tramway  system,  and  that  this  application  had  been  referred  to 
the  Committee  on  Fresh  Issues  of  Capital.  Pending  the  receipt  of 
their  report,  it  was  premature  to  consider  in  this  particular  case 
what  step,  if  any,  should  be  taken  in  the  contingency  to  which  the 
hon.  member  referred.  The  general  question  raised,  he  thought, 
was  best  dealt  with  in  relation  to  specific  cases  as  they  arose. 
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